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The major thrust areas of Crop Protection are: crop health monitoring (pre and post

harvest), distribution of rust pathotypes, host resistance, rust resistance genes

postulation and pest management (host resistance, tillage options, chemical control

and IPM modules). The highlights of the programme are given hereunder:

HOST RESISTANCE

For providing support to the wheat breeding programme, evaluation of disease/pest

screening.,rir"ti"i was undertaken at various hot spot locations under natural and

artificialiy inoculated conditions. The major nurseries were: IPPSN, PPSN, EPPSN,

MDSN, MPSN, and disease/pest specific nurseries.

The Initial Plant Pathological Nursery (IPPSN), with 1534 entries and Plant

Pathological screening Nursery (PPSN) with 511 genotypes including checks, are the

main nurseries which are the major components of the Decision Support System in

promotion of entries from one stage to the other, and finally the identification of

genotypes for release. The other nurseries that are evaluated at hot spot

multilocations are, LBSN, KBSN, LSSN, PMSN, nurseries for diseases of limited

importance (FHB, Foot rot, hill bunt, flag smut), EPPSN, MDSN, MPSN and the

eviluation against nematodes and insect pests. AVT entries were also evaluated at

specific locations for Race Specific Adult Plant Resistance (APR) to three rusts

(brown, black and yellow). Slow rusting lines for different rusts were identified by

calculating the Area Under Disease Progress Curve (AUDPC) at Karnal (stripe rust)

and Mahabaleshwar (leaf & stem rusts) centres. Constitution of plant pathological

nurseries during 2013-1'4 has been shown below:

EIIPPSN
:PPSN
EIi-BSN
NEFPSN
rLBSN
EII\IT}SN
NPhISN
[3Fdot r'|1t

[1Flng srtult
@APR
tf Heatl xcrb
[1LSSN
rHill btutt

Constitution of different plant pathological nurseries during 2013-L4

Rust resistance materials in AVT IInd and Ist Year (2013-14) with ACI upto 1'0.0 are

given below:

stem,leaf and stripe rusts: lHI8737 (D), PBW 681, DBW 129,DBW 95, DDW 30 (D),

HD 4728 (D), HD 4790,H18750 (D), HI8751 (D), HPW 373,HPW 411.,H5 593, HUW

661., K 1204, PBW 677, PBW 697, PBW 703, PBW 723, TL 2995, TL 2996, TL 2998, TL

2999,TL3000, UAS 451 (D), VL 1003 and VL 3004.
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stem and leaf rusts: BRw 3723, DBW 107, DBW L10, DDK 1042,HD 31L8, HUW 666,

NIAW 1gg4, PBW 689, VL 967 , DBW "128, DBW 154, DDK 'l'044, DDK 1046, GW 45-1"

GW 455, HD 2932 + Lr19/5125, HD 3128, HD 3132, HD 3L33, HD 31'46, HPW 400'

HPW 401, HPW 410, HS 547 , HS 577 , HS 595, HUW 675, HIJW 677 , HUW 679 , I|'4ACS

5031. NIAW 2030, PBW 701, PBW 704, PBW 706,IJP 2864,TJP 2891" VL 1004, VL

3005, VL 976 arrdVL977.
Leaf and shipe rusts: IJAS 446 (D), WH 1129,HD 2932+LrL9/ 5125,HI8755 (D), HS

590, HS 5T2,HS594,PBW 695, PBW 698, PBW 722andTL2997'
stem and stripe rusts: K1217, MACS 3916 (D),PBW 692 and VL 3002.

Seedling resistance in wheat genotypes
AVT's lfies of wheat *ur" 

"rril 
rated against different pathotypes at DWR Regional

Station, Flowerdale, Shimla. A wide spectrum of pathotypes of black tust (Puccinia

graminis tritici), brown rust (Puccinia triticina) and stripe rust (Puccinia striiformis) of

ivheat, having different avirulence/virulence structure were used. Resistance to all

the rusts was observed on PBW 703. All the wheat lines possessing Sr31 resistant to

black rust, whereas those possessing Lr24 and some with Lr26 were resistant to

brown rust. Some of the lines with Yr9 were resistant to stripe rust pathotypes.

Resistant to brown and black rusts: HI1544, HI1563, UP 2891, arrdHUW 677'

Resistant to brown and stripe rusts: PBW 681, PBW 697, PBW 698, PBW 722 and

PBW 723.

Resistant to stripe rust: PBW 66O,HD 3128,HD 4728,HPW 41L,H5592,H5 593, HS

594, HUW 675, HIJW 693, HW 'l.0gg, K1204, MACS 3927(D), PBW 692, PBW 701"

PBW 702, VL 1003,VL 1004 and VL 3002.

Resistant to brown rust: HD 2864HD 3133, CG 1010, GW 451 and GW 455.

Resistant to black rush A11 the lines possessing 5131, HPW 401, HPW 410, HS 547,

TL2942,TL2g6g,TL2gg8,TL2999 and TL 3000 were resistant to black rust.

Based on rigorous screening of multiple diseases screening nursery at

multilocationr, follo*ing genotypes have been identified for multiple disease

resistance:

Resistant to all three rusts * Karnal bunt + Flag smut PDW 329 (d)

Resistant to all three rusts * Leaf blighl + Flag smut * Powdery mildew: TL2978(T)

Resistant to all three rusts: GW 1276 (d), HD 3098, PBW 670,Rai 4270, andvL97l
Resistant to stem and leaf rusts: GW 433, GW 1280 (d), HD 3076,H11584,HW 52L6'

KLP 402,KRL327,MP125g, MP 3353, Rai 4238,Rai 4240,Raj 4245, UAS 336, UP 2824,

UP 2825, tJP 2828, UP 2852 and YL 97'l'.

Resistant to leaf and stripe rusts: AKDW 4749, HD 3065, HD 3075, HD 3077, HD

3081Q, HD 4725,H11579, HI8626(d), HPW 368, HS 557, MACS 3828, PBW 658, RW

3705,VL972 arrd WH 1105

Resistant to stem and leaf rusts + Leaf blighl + Flag smut + Powdery mildew +

Karnal bunt: HW 1098

Resistant to leaf and stripe rusts + Leaf blight:H5526, NIAW 1846

Utilization of resistance sources through NGSN
A total of 41 entries known for confirmed sources of multiple disease and insect pests

resistance were contributed in the NGSN, 2013-1,4. They were planted at22breedrng

centres across different agro climatic zones of country for their utilization in breeding

progranune against various biotic stresses. All entries were utilized in the range of

+.t-gZ.S % by most of the breeding centres. The most utilized entries at many centres
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were DBW 58, HD 3058, HI 1572, HPW 360, HS 534, HS 545, HUW 640, KRL 304,

MACS 3828, MP 3288, MP 3304, NW 501.3, PBW 648, PBW 658, RSP 56]., UAS 32O,VL

941. andwH 1095. The Sagar centre, utilized 24 entries in their breeding programme

followed by Kanpur and Vijapur.

Preparedness to combat Ug99
Indian wheat advance lines (221) were evaluated at Kenya and Ethiopia for
resistance against IJg99, as a part of our strategy to meet the threat in case this pt. is

able to enter India. Following genotypes evaluated at Ethiopia and Kenya during
2013 were categorized resistant (Coefficient of infection upto 10.00).

Wheat lines resistant to Ug99 in Ethiopia: CoW (W), HD 2864,F{I1563,HW 20M,

HW 52'16, MACS 6222, MP 4010, NIAW 1415, RAi 4229, Rai 4238, GW 432, HD 3090,

HD 3093, HD 3096, HI 1584, HUW 652,HW 5224, NIAW 1.689, Raj 4240,Rai 4270,TL

2978 anduP 2825.

Wheat lines resistant to Ug99 in Kenya: DDK 1009, HI 1500, HI 8498, HI8627, HI
971.3, HPW 360, HW 1098, HW 2044, K 8027, }i4ACS 2971., MACS 3828, MACS 3828,

MP 3336, MPO 1215, NIDW 292 (d), PDW T7'|,,PDW 3'l.4,UAS 428, WHD 948, Hr

8728, VL 97-1., HI 8728 (d), HI 8726 (d), GW 1277 (d), HI 8725 (d), GW 1276 (d), HI
8724 (d), UPD 93 (d), MPO 1255 (d), Hr 8725 (d), PDW 329 (d), Hr 8724 (d), AKDW

2gg7-'t6 (d), MACS 5008, DDK '1.042, GW 1280 (d), HI 8730 (d), TL 2978,}/'ACg3817

(d), HI 8791. (d), Hr 8728 (d), K 1016, UAS 439 (d), HS 557, AKDW 4749, }i4PO 1262

(d), MACS 5012, MACS 5022,lHr8727 (d), PDW 327 (d), DBW 88, RKD 219,PBW

675,VL975,WHD 950 and GW 1280 (d).

Rust resistance genes in AVT material
Rust resistance genes (Lr, Sr, Yr) were characterized using gene matching technique.

Yr genes: In AVT II material ,5 Yr genes/pattems were characterized rnTl lines- YrZ

wai found to confer resistance in 46 lines. However, this gene is susceptible to many

of the virulent pathotypes. Yr9 which is linked to Lr26 and Sr31 was postulated in 21

lines. Other resistance genes like YrA, Yr18, Yr27, were posfulated in few lines only.

In AVT I lines, f.our Yr genes were postulated in 76Lines. YrZwas irrferred in 4T lines

while Yr9 which is linked to Lr26 and Sr31 was identified in 17 lines. YrA was

characterized in 15 lines whereas Yr27 was identified in 2 lines only.

Sr genes: In AVT II year lines, 1,1. Sr genes (5r2,5,7b, 8a,9b,9e,1'L,12,13,24, 31)

were characterized in 83 lines . 5111. was postulated in 33 lines followed by Sr2 and

5131, rn 27 and.21 lines, respectively. Postulation of Sr2 is based on characteristic

micro-flecking. Postulation of Sr31 is based on its linkage to Lr26 and Yr9. Sr9b was

identifiecl in 12 lines, SrTb in9, Sr5 in7, SrSa and Srge in 6lines each. Sr 24was

inferred in 5 lines whereas Sr12 and Sr13 in one line each. Most of the durum wheat

varieties had resistance based on Sr7b, Sr9e, Srl'L, Sr 12 and Sr13. In AVT I material,

12 5r genes (5r2,5,7b,8a, 9b,9e,1L,13,25,26,30, 31) were characterized in 99 lines.

Sr11 was postulated in 50 lines followed by Sr2 and Srgb in 42, L9 lines, respectively.

Sr31 was postulated in lT lines whereas SrTb rn 17lines. 5113, SrSa were postulated

in L3 and 3 lines, respectively. Other resistance genes SOe, 5125, 5126 and 5130 were

postulated in one line each. Most of the durum wheat lines had resistance based on

SrTb arrd Sr1'1..
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Lr genes: L:l AVT II material, nine Lr ge'nes (LrL, 3, 10, 13, 18, 23, 24, 26,34) were

characterizedrnTT lines. Most of the lines possessed more than two resistance genes.

Lr23 was the most conunon resistance gene and was characterized in37% of the lines

followed by Lr13 (28 lines). The proportion of lines with Lr26 has reduced and was

identified in 21 lines only. Likewise LrL0 was inferred in L7 lines,Lr3 in 3 lines,

whereas Lr24 and Lr34 were postulated fur 5 lines each. Lr18 was inferred in one line

only. In AVT I material, 10Lr genes (Lr1', 2a, 10, 13, 1'4a, 18, 19,20, 23, 26) wete

characterized in 87 lines. Lr13 was the most colilnon resistance gene and was

characterized in about 39% of the lines followed by Lr23 (28 lines), Lr10 was

postulated in 20 lines, whereas Lr26 was characterized in L7 lines. Lr'l-, Lr18 were

postulated in L2 and 4 lines, respectively. Lr2a, Lr-1.4a, Lr19 and Lr20 wete inferred in
one line each.

SURVEY AND SURVEILLANCE

Pre- Harvest Crop Health Monitoring
Crop health was rigorously monitored drrring the crop season as well during the off

r"u-.t in the high hills of Himachal Pradesh (Lahaul, Spiti, Kullu), Nilgiri hills
(Tamil Nadu) and J & K (Ladakh). Advis;ory for stripe rust management was issued

during December-March regularly. Information on wheat croP health was

disseminated through the "Wrcst Crop Health Newsletter'', Vol. 19(4 issues).

Mehtaensis Vol. 34, No. 1 and 2 was issued in January and July, respectively. This

crop year was marked with the sporadic appearance of yellow (stripe) rust in some

po.k"tr of Northern India. Though the yellow rust was observed in early January
10t4,ho*"ver, due to the resistance in ctdtivated varieties as well as Pro active steps

for the management, it could be manag.ed well. Black (stem) rust of wheat was

observed in May, 201,4 onindigenous wh,eat material planted at Bhowali, Hawalbagh

and Pantnagut (Utturukhand) and in wheat fields from Nashik and Dhule districts of

Maharashtri during 2"a fortnight of Marr:h,20'1.4. Except for the yellow rust in NHZ

and NWPZ, the overall crop health status was satisfactory in the country.

Stripe rust: Stripe rust was observed 1't time on fanuary 1-,20L4 in village Ratangarh

in Yimunanagar district of Haryana on'n'ariety WF{711'. Upto February,20L4, stripe

rust was observed at 40 farmers fields in 25 villages in Yamunanagar,15-20 farmers

fields in Karnal, five villages (Darba, Paniwala Mota, Bhagsar, Audhan and Bara

Gurha) in the periphery of 5-L0 km in Sir:sa (small foci of yellow rust in the range of

20-305) and onl viitage in Ambala. The drcease was observed on wheat varieties, WH

711.,HD 2g32,HD 285L, HD 2T67,DPW 62'1.-50, Shri Ram 271-,DBW 16, DBW 17 and

Barbat. In Sirsa, in the stripe rust infected fields, the farmers have planted the

varieties HD 2851., WH L47 and PBW 343. By March stripe rust spread was also in

other districts but timety application of chemicals controlled its further spread. In

Punjab, stripe rust was observed on var. HD 2967 and PBW 550 in villages,

Dabkheraupialla (Roop Nagar) and Bare Bajwara (Hoshiarpur) on January 6,201'4.

During February-March, the disease s;pread to Mohali, Gurdaspur, Ludhiana,

Amritiar, Fatehgarh Sahib, Patiala and Bhatinda but timely application of chemicals

controlled its further spread and there was no significant loss. In Jammu region,

stripe rust was observed in village Tahlar, Zone Arnia, RS Pura in var. DPW 621'-50

on Jutrluty 2'1", 201.4. During last week of February, the disease was observed in

Udhaywatla, Marh, Chinor, Akhnoor, Jalnmu, RS Pura, Bishna (Jammu district) and

Vijaypur (Samba District) with 5 to 60 per cent intensity. Varieties viz. PBW 343,

Sonalika, WH-711., PBW-550, PBW-1.75, RAI-3077 and RAJ-3765 were infected with

lvAICWSBIP, Progress Report, VoLill (Crop Protection), 2014



yellow rust (20-80 per cent severity) in affected fields but varieties uiz., DPW-621-50

and HD-2967 were affected upto 20% severity. In other areas of Samba and Kathua

districts, yellow rust was less (severity *d intensity). In western UP, stripe rust, leaf

rust, powdery mildew were observed in last week of March and 1't week of April in
Western UP on most of the varieties grown.

On17;1,.2014, stripe rust was noticed in TPN (Kharchia mutant) and SAARC (Agra

Local) nurseries including infector rows planted at Dhaulakuan, Himachal Pradesh.

The disease spread to other districts, Mandi, Una, Hamirpur, Bilaspur by L't week of

February. The stripe rust was observed in traces in areas such as Chandpur, Majari,

Bassi Dabt, Auhar, Bhaani, Reshikesh, Luharwin and Tikkri in Bialspur district in
2nd fortnight of March. The stripe rust in patches was observed in districts aiz',

Hamirpur, Kullu, Mandi, Sirmour, Shimla, Solan, Una and Kangra. In Aprll,201'4,

stripe rust was recorded in severe form on susceptible wheat varieties aiz.,HPW 25'l',

vL 829, VL 6L6, HS 277 (early sowrr vars), HPW 184, HPW 21'1., HS 240, VL 738, VL
804, DBW 17, Raj 9765, PBW 343, PBW 502, PBW 550, WH 711', Super 369, Sonak,

Kanaku, Local (varietal mixture) (timely sown vars), HPW 42, HS 295, HS 420, VL

892, Raj 3777, Sonalika (late sown vars) etc. at farmers' fields and severity ranged

from 40-805. The stripe rust severity remained comparatively low in foot hills due to

warmer climate/ rise in temperature in March-April and the wheat varietres uiz.,

HPW 236, IHPW 211,, HPW 249, VL 829, VL 6'1,6 etc. which succumbed to stripe rust

in mid hilts (Bajaura, Malan, Sunder Nagar) recorded less severity 5-205 in foot hill
areas (Akrot,lJrra, Dhaulakuan). Since, the area under resistant varieties has gone up

in the state as well as farmers have become vigilant against stripe rust and spraying

their crop with propiconazole at the appearance of yellow rust so, the overall

severity of yellow rust remained moderate not causing much loss to the wheat crop.

In 2.d week of June, yellow rust was observed in Kullu areas In village Bhalayani,

yellow rust severity was more (60-805). During June 20-22, 20'l'4, no rust was

observed in wheat crop in Leh (Ladalh).

Stripe rust (traces) was observed in last week of February in Khatima block of

Udham Singh Nagar (Uttarakhand) on varieties PBW 343, PBW 502, HD 2967, PBW

550 and DPW 621,-50. On May 19, 201.4, heavy infection of all three rusts was

observed on most of the collections planted at Bhowali (Uttarakhand). Surprisiogly,

there was high (60-805) stem rust infection on about 50 % of the collections'

Leaf and stem rust: In Kullu area, leaf rust was also observed but most of the

pustules are converted in to teliopustules. Leaf rust with severity 20-605 was

recorded at few locations viz.lJna, Nalagarh, Kunihar, Malan, Kangra etc. Flag smut

with incidence ranging from 3-1L% was recorded at some locations in foot and mid

hill areas. Leaf rust in TPN nursery was observed on 22na January in varieties WL

711.(TS), C 306 (5S), and Agra Locat (TS) planted at Pune. By 3ra February, it spread

on more varieties and ARI germplasm viz. rNL 711, HD 2329, Agra Local. Lal

Bahadur, c 906, wlH'147, HD 2-1,60, BARI 82, BARI 102, Kenphad 25 and T.

sphaerococuum and level on infection increased and severity varied from TS to 40S.

Leaf rust was also observed in ARI germplasm nursery on varieties viz;Bari-82,Bati-
"102, Gslab, Kenphad 25 and Tritium sphnerococcum with severity ranging from 55 to

40S. No Natural incidence of black rust was observed under field condition as well as

Trap plot nursery till February 28,20'l.4.Incidence of foliar blight was observed in
manlvarieties viz; Agra local, Lal Bhahdur, Bijaga yellow, A 206, NI L46, Lok-1,

Gold 2L, ARI breeding material etc. with severity ranging from 12 to 79. Some traces

of stem borer *"re obr"rved in late sown crop at Hol farm. On Feb. 6-7, natural
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incidence of leaf rust was observed on varieties DWR 1.62 arrd off type mixtures in
MACS 6222 wlth severity ranging from 30S to 605. On fan. 13, leaf blight was

observed in varieties, Kharchia mutant, Bijaga Yellow, A 206, NI 973 and NI 1'46 at

ARI, Pune. On 30th Jan., leaf blight was observed at farmers fields on varieties, Gold

21. andGold in villages Sakharwadi and Phadtarwadi (Satara). Laf rust (TS40S) was

observed in off Wpes plants at farmers fields in Western Maharashtra during 2"a

fortnight of February. The first natural incidence of leaf rust was observed in \Mheat

Disease Monitoring Nursery on Lal Bahadur variety on 2/2/201,4, which increased

upto 80S on Feb. 26,201,4. The incidence of stem rust was not seen in the nursery till
Feb., 28,2014. Out of 20 genotypes in TPN, only HD 2329, HD 2'1.60, HW 202'1,, HD
2204, C 306, HW 2008, DL 784-3, MACS 2496 and HW 97'1. were free from leaf rust.

Incidence of stem rust has not been observed on the surveyed farmers fields in Nasik
district. Survey was undertaken for wheat crop health status in Nasik district on
1"1/3/201,4 and13/3/2014by Dr. B.C.Game, ARS, Niphad. Stem rust in farmers field
was not noticed. Leaf rust was recorded for the first time in two fields on variety
LOK-1 at Jopul village (Dindori Tahsil, Dist.Nasik). In Dindori Tehsil, leaf rust
severity was recorded upto 80S on Lok-L and other susceptible off-types. Incidence of
stem rust was found in two fields, first field of Lok-1 and in second field on off-types
from Mohadi and Korhate villages. During first fortnight of March, leaf rust upto 605

was reported in farmers fields of western Maharashtra and Marathwada region.

Stem rust severity upto 40S was observed in wheat fields from Nashik and Dhu1e

dishicts of Maharashtra during 2na fortnight of March, 201-4. Leaf rust and stem rust
incidence was recorded in trap plot nursery planted at IARI Regional station, Indore

on12.3.201,4.Leaf rust was observed in range of 5MR to 80S and stem rust (TR-SOMS)

on the test varieties in trap plot nursery. In Central Zone,leaf rust in off types in
farmers fields of Jabalpur was observed on the way from Kota to Sawai Madhopur.

In North Eastern Plain Zone, brown rust was also observed in Kharchia (TPN) at

Araul at Dalipnag ar on 24h F eb., 20'l'4.

Powdery mildew, flag smut and loose smut Powdery mildew with high intensity/
severity up to 8 (on 0-9 scale) was recorded on susceptible varieties at some locations,

otherwise, its overall intensity/ severity remained low to moderate (3-5) during

current rabi season Loose smut was also observed at some places but incidence was

very low. Flag smut with incidence ranging from 3-11'% was recorded at some

locations in foot and mid hill areas in Una, Nalagarh, Kunihar, Malan, Kangra etc..

Insect pests: The termite damage in wheat fields remained moderate throughout the

.rop ,"iro. in Rajasthan. Population of brown wheat mite was medium and noticed

later on at ear head stage of the crop. The attack of pink stem borer in wheat was also

observed. The incidence of Spodoptera litura and Helicoaerpa armigera was very low
but widespread. In Maharashtra, heavy aphid population in Nasik district were

observed. The severity of damage was recorded up to 5 to 35 per cent. In Punjab,

sporadic incidence of termites was observed in District Faridkot. Moderate to severe

incidence of wheat aphid was observed in some villages of Mukatsar (Chakdiwala),

Ferozepur (Sarenaga & Sekha Kalan) and Moga districts. Minor incidence of pink
stem borer was observed in some parts of Nawanshahr district. Low level of root

aphid incidence was also observed in few fields in KVK Bahowal and adjoining
ui"ur. In Haryana, moderate to severe incidence of wheat aphid was observed in
some villages of Kamal (Bastli), Kaithal, Jind and Hisar. Moderate termite damage

was recorded in some parts of Karnal (Basthali) and Kaithal (Batta). In Shillongni,

sporadic infestation of cutworm was observed.
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Nematodes: [r Haryana, cereal cyst nematode (CCN) was reported tn 41,.4% (24/58)

samples. Other soil bome plant parasitic nematodes reported were Hoplolaimus (12

%), Tylenchorhynchus sp. (52%), Helicotylenchus sp (7%) and Pratylenchus sp. (24 %),In
Punjab, H. arenae, species of Meloidogyne, Tylenchorhynchlts, Hirschmanniells,

Helicotylenchus and Hoploloaimus. H. aaenae cysts were recorded from Moga (District

Moga), Kotkapoora (District Faridkot), Aulakh, Chibranwali (District Muktsar),
Abohar and Fazilka (District Fazilka). In Rajasthan, CCN infestation was recorded

from 18 districts of Rajasthan. Sangaria, Tibbi, Rawatsar, Nohar and Bhadra Tehsils

of Hanumangarh district known as grain bowl of state (adjourning to Haryana) were

heavily infested with "Molya Disease". In Bihar, nematological survey of wheat

fields was conducted at 15 places in three districts namely Samastipur Muzaffarput
and vaishali. The stunt nematode (Tylenchorhynchus nudus + T. mashoodi) was the

predominant population (41,.50"/.) followed by lesion nematode, Pratylenchus spp.

(26.5%),lance nematode (Helicotylenchus indicus + H. dihystera, 6.5%) and root-knot
nematode (5.7%).

Wheat Disease Monitoring Nursery WDMN)
46m \A/heat disease monitoring nursery comprising of 20 genotypes (was planted at

66 locations covering all the major wheat growing areas in the country, especially

those situated near the bordering areas to the neighboring countries. Yellow rust was

mostly confined to NHZ and NWPZ, however it was also observed atFaizabad and

Kanpur in NEPZ. Brown rust appeared at all the locations in NEPZ, CZ, PZ, and

SHZ.In addition, brown rust was also observed at Shimla, Dhaulakuan, Pantnagar,

Almora, Kathua and Udhaywalla in NHZ and Hisar in NWPZ. Black rust was

reported from Almora, Indore, Powarkhera, Yizapur, Mangrol (Junaagarh),

Wellington. At Almora centre, it was observed only on one entry i.e. Agra Local and

that too in traces. A11 the entries of WDMN at Dharwad were free from black rust.

Under NEPZ, leaf blight was observed at all the locations except at Bilaspur. Leaf

blight was also recorded at Hisar in NWPZ, Pune and Dharwad in PZ and

Wellington n SHZ. Report on powdery mildew was received only from Kathua,

Udhaywalla and Shimla locations in NHZ.

SAARC Wheat Disease Monitoring Nursery
The nursery was planted at 27 locatrons in India, Bangladesh, Afghanistan, Nepal

and Bhutan.

Wheat disease situation in India
Powdery mildew and blight Among the five locations i.e. Pusa, Kathua, Almora,

Udhaywalla and Wellington, the earliest report of powdery mildew was from

Almora (11..02.1.4), followed by Udhaywalla (1.6.02.L4), Kathua (18.02.1'4), Wellington
(05.03.14) and Pusa (07.03.1,4), All the entries were infected with powdery mildew at

all the locations except Pusa and Wellington. Leaf Blight of wheat was observed only
at seven locations of SAARC nursery. Like previous year, first report of blight was

from Faizabad (01.02.14) followed by Pusa (06.02.1,4), Raiauri (13.02.14), Kathua

(01.03.14), Wellington (05.03.14), Almora (15.03.14), and Udhaywalla (30.03.14). Atl
the entries were showing btight infection at Udhaywalla (Jammu), Kathua, Almora,

Pusa and Faizabad. Severity of leaf blight was maximum at Pusa, where L9 entries

were showing severity of more than 45. At wellington WL1562, PBW 343 and

Gaurab were free from blight infection.
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Rusts: SAARC nursery was planted at 6 locations of NHZ, 5 locations of NWPZ,
Faizabad, Pusa, Durgapura and Wellington. Yellow rust was observed at all the

SAARC nursery locations in India except at Wellington and Jaipur. Yellow rust was

observed at Udhaywalla {(Jammu) (10.01.14)} followed by Dhaulakuan (12.01.14),

Kathua (02.02J.4), Pantnagar (05.02.14) and Ludhiana (07.02.14). All the entries of
SAARC nursery were infected at 4 locations viz. Gurdaspur, Kathua, Ludhiana and
Udhaywalla. AtFaizabad only 5 entries viz.Raj3765, PBW373, Faisalabad 85, Gourab
and Susceptible check were showing yellow rust infection with 55 severity of the rust
in each entry. Entries PBW343 and HD2687 were showing yellow rust infection at all
the locations except Faizabad where yellow rust was observed. Similarly, Raj3765

and PBW373 werc infected at all the SAARC nursery locations except Delhi.
Maximum severity of yellow rust was observed at Dhaulakuan, where 18 of the
SAARC entries showed more than 40S severity. Annapurna-1, Raj3765 and

Susceptible check were showing 1005 severity at Dhaulakuan.

Brown rust was observed at all the locations except at Firozepur, Dera Baba Nanak,

Ludhiana, Rajauri and Jaipur. First report of brown rust was from Wellington
(17.12.13) followed by Pantragar (05.02.1.4), Udhaywalla (16.0.14), Kathua (18.02.14)

Fatzabad (28.02.1.4) and Gurdaspur (10.03.14). At Gurdaspur susceptible check with
brown rust severity of 605 was the only entry showing brown rust infection.
Wellington was the only location where all the SAARC nursery entries were infected
with brown rust. The brown rust severity at Pusa ranged between traces to 10S only.
Gourab with 20S and HP1633 with 40S severity of brown rust at Wellington were

free from brown rust in est of the SAARC nursery locations in India. Stem rust was

observed at Wellington and Almora only. Black rust was first observed at Wellington
on 23.01.;14 and on 20.04L4 at Almora. It was observed on HD2204 (Traces) only at

Almora. A11 the entries except WL1562 were black rust infected at Wellington.

However, score of black rust on some of the entries doesn t appear to be realistic.

Disease situation in Bangladesh
SAARC wheat disease monitoring nursery was planted at five locations i.e. Dinajpur,

Joydebpur, Jamalpur, Jessore and Ishurdi by P.K. Malaker and group. Both brown
rust and teaf blight diseases of wheat were observed at all six locations. Earliest

report of brown rust was from Dinajpw (23.02.1.4) followed by Rajshahi (28.02.14). At
Dinajpur, all entries except Gourab were infected with brown rust. All other entries

were showing brown rust infection at one or more locations. Except at Dinajpur, Raj

3765 was free from brown rust at all other locations. Leaf blight was very severe at all
six locations and appeared when plants were at seedling stage.

Incidence of wheat rusts in Nepal
SAARC nursery was planted at three locations in Nepal but the data on the same

have been received from two locations (Khumaltar and Bhirahawa) otly, while the

data from other location is awaited. At Khumaltar only yellow rust was observed on

all the SAARC nursery entries. Yellow rust severity of 605 was reported on WL1563,

HP16g3, Faisalabad 85 and susceptible check (Morocco). Brown rust was observed at

Bhirahawa on all the entries except WL1563, Punjab 81 and Gourab.
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PATHOTYPE DISTRIBUTION OF WHEAT RUSTS

Stripe rust of wheat & Barley (Puccinia striiformis): During this crop year, 312
samples of yellow rust of wheat and barley were analyzed from six North Indian
states and Nepal. Owing to the cool and humid weather, the population of
pathotype 465119, which is virulent to YO and YrA has increased in proportion and
was observed in more than 74 % of the samples analyzed. Since 20LL, there is a

drastic shift of pathotypes in favor of pt.465119. Partly it is due to the cold climate
over the years as well as decrease in the area under PBW343. Many of the wheat
lines/varieties which were resistant to yellow rust in farmers' field prior to 2011,,

became susceptible due to this shift in virulence. The proportion of PBW343 virulent
pathotype 78584 which is virulent to YO and Yr27 has reduced to 18.5%. Three other
pathotype were found in about 4o/o of the samples only. In eleven samples, a new
pathotype has been identified which is not very virulent but is very competitive.
During repeated tests, new pathotype has shown virulence to Yr1, Yr 6 and Yr 7 but
is avirulentto Yr9.

Stem rust of wheat (Puccinia graminis tritici): Black rust of wheat was observed in 9
states of India, Nepal and Bangladesh. Virulence on 5131, (Ug99 type of pathotypes)
were not identified anywhere in India, Bangladesh, Bhutan and Nepal. Among the
224 samples analyzed, pathotype was widely observed in Kamataka, Maharashtra
and some areas in Northern India but not in the Nilgiri hills. In Gujarat, pathotype
40A was identified in maximum number of samples whereas three other pathotype
were observed in one sample each. Diversity of pathotyPe was maximum in
Madhya Pradesh where seven pathotypes were identified in 15 samples with
predominance of pathotype 40A. Lr Uttar Pradesh, pathotype 11 was identified in
two samples whereas in Uttarakhand, Rajasthan and Himachal Pradesh pathotype
21-1 which was identified in L985 was identified in maximum numbers of samples.

In north Indian states other pathotypes of 21, group were identified in few samples

whereas pathotype 11 was observed in Uttarakhand. Preliminary studies have

shown the occurrence of two new pathotypes in one sample each from Tamil Nadu
.These were designated as 40-4 and40-5. Both the pathotypes seem to be an off-shoot
of pathotype 40A. \Atrhile 40-4 is virulent to 5121.,40-5 has additional virulence to
Sr7a. These new pathotypes appear to be virulence selection in 40A on diploid and

tehaploid wheat.

Leaf rust of wheat (Puccinia triticina)z Thirty pathotypes were identified tn 673

samples of brown rust of wheat analyzed from 15 states of India, Nepal, Bhutan and

Bangladesh. Pathotype 77-5, virulent to Lr23 and Lr26 was predominant in 1"4 states

and 3 neighboring countries. Pathotype 104-2, virulent to Lr23 and Lr26 succeeded

77-5 and was observed in 12 states and two adjoining countries Nepal and
Bangladesh. Lr Nilgiri hills, the proportion of pathotype 77-9 has increased in
comparison to the previous years and was identified in56% of the samples analyzed
from that area. Frequency of predorninant pathotype 77-5 for the last more than 18

years has reduced considerably. Likewise, in Karnataka, pathotypeTT-9,'1,2 and77-1'1.

were the three most frequent pathotypes. In addition pathotype 77-5,12-2 and L04-2

were also frequent. Fifteen other pathotypes were identified in the remaining
samples. In Maharashtra pathotype 1.2 was most frequent followed by pathotype 77-

5 whereas other pathotype were identified in few samples only. Contrarily pathotype
104-2 was predominant in Gujarat, Rajasthan and Madhya Pradesh. Based on the
analysis of 17 samples from North eastem states of Bihar and West Bengal, pt 77-5

was the most predominant. Lr Uttar Pradesh, pts. 77-5 arrd 104-2 were identified in
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3-l,o/o of the samples each. Eleven other pathotypes were detected in few samples

only. Irr Uttarakhand, pathotype 1,04-2 was most frequent whereas in Himachal
Pradesh pt77-5 and1.04-2 were more predominant with equal frequency. In Punjab,
pt.77-3 was found in maximum number of samples whereas in Jammu &Kashmir,
pt.12-9 occurred in the only two samples analyzed.In Nepal Bhutan and Bangladesh
pt,77-5 and104-2 were identified in maximum numbers of samples whereas thirteen
other pathotype were identiJied in few samples only. In few samples from the Nilgiri
hills, a new pathotype designated as 77-12was identified. The new pathotype is close

to the pathotype 77-9 but is avirulent to Lr26.In a sample from the Maharashtra, a
new pathotype, designated as 77-13 was identified. This pathotype appears to be the
result of a loss of virulence on Lr26 in the pathotype 77-10, which has virulence to
Lr28. Further studies on rust resistance, avirulence/virulence strucfure are being
undertaken.

POST HARVEST ANALYSIS

Karnal Bunt and black point
A total of 8900 grain samples collected from various mandies in different zones, were
analyzed for Karnal bunt (KB). The highest KB incidence (83.98%) was recorded from
UP. In Haryana followed by Haryana (47.99 %),Pwjab (39.13 %), Rajasthan (30.13 %)

and Uttarakhand (24.67 o/o).InMP, out of 294 samples, 6.12per cent samples were KB
infected. Based on the overall KB occurrence, it emerged that the KB incidence this
year was less than the previous year. No sample from West Bengal, Gujarat
(Vijapur), Maharashtra (Pune) and Kamataka (Dharwad) was found infected with
KB. Out of.5717 grain samples analyzed for black point from different zones in the
country, 78.95 per cent samples were found black point infected.

Nematodes
In Rajasthary out of 761, samples collected from five districts aiz. Ajmer, Alwar,
Dausa, Jaipur and Tonk, L18 were found infected with ear cockle nematode (ECN).
Highest infestation (30.30 o/o) was recorded from Kishangarh of Ajmer District
followed by Devli (24.00 %) of Tonk District. In Punjab, out of 1919 wheat grain
samples, none of the sample showed incidence of ECN. In Bihar, out of 150 samples
collected from Samastipur, Muzaffarpur and Vaishali, none was found infected with
ECN.

EVALUATION OF WHEAT GENOTYPES FOR INSECT PEST RESISTANCE
AND MANAGEMENT

Among AVT's lines, none of entry was resistant to shoot fly, aphids, root aphids and

brown wheat mite. Two genotypes INIAW 1415 (C) and A 9-30-L (D) (C)] showed
moderate resistance (>10%) to shoot fly. Genotypes, NW 3069, MACS 6221',VL 924,

PDW 31"5, PDW 317, DBW 46, HPW 308, HPW 309, HI 8692 and WH 1.076 have
shown moderate resistance to brown wheat mite. Genotypes, NIAW 1994, NIAW
1885, K 1006 (I) (C), DBW 107,WH 1138, HD 2932+Lr19/ Sr2S,KB 2012-03,PBW 723,

UAS 451 (D), PBW 692, HD 3128, VL L004 and VL 3002 were found moderately
resistant to root aphid.

Imidacloprid 600 FS (Gaucho) @ 0.72 g a.i. /kg seed was identified quite effective for
the control of termite damage and improving yields. Propargite 57 SC (Omite) @ 1.5

ml/l of water was very effective for brown wheat mite management. The foliar
application of Pride (Acetamiprid 20SP) @ 20 g.a.i./ ha was found to be quite effective
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for the management of foliar aphids in wheat. The results of initial studies on stored
grain pest indicate that emamectin benzoate (Proclaim @40.0 rrr9/kg) and spinosad
(Tracer 4.4 mg/kg) as seed protectant were quite effective for the management of
wheat stored grain pests.

During 2013-1.4, to verify the results of IPM modules on farmers field, the module
was validated at farmers' fields. The IPM module was evaluated with two varieties
Trimbak (NIAW - 301) and NIAW-34 n five locations at farmers fields in Nasik
dishict of Maharashtra. The module consisted of seed treatment with Azotobactor,
ISB and Cruiser spray for the management of aphids. The yield from farmers
practice was in the range of 30.0 to 38.5 q/ha whereas yield of IPM modules in
ranged from 37.5 to 47.5q/ha. The population of aphids was observed to be above
threshold level during the tillering stage in farmers practice plots, while in IPM plot
it was below econornic threshold level.

EVALUATION OF WHEAT GENOTYPES FOR NEMATODES RESISTANCE
AND MANAGEMENT

None of the entry of AVTs showed resistant or moderately resistant reaction to CCN,
Heterodera aaenae and H. fiIipjeai at Hisar. At Ludhiana, only two genotypes HS 507

(C)and HD 3059 (C) itt AVT II and eight in AVT I namely; HPW 400, DBW 98, UP
2855. Hl 8755 (D), UP 2864, DDK 1042, HW 1098 (I) (C), and TL 2997 have shown
moderately resistant reaction to . At Delhi centre, all the varieties screened under
AVT I and AVT II were susceptible to highly susceptible. All AVTs lines were
susceptible to highly susceptible to root knot nematode, Meloidogyne graminicoLa at
Ludhiana but at Pusa Bihar, all entries were found resistant against M. graminicala.
The biotypes studies of carried out at Durgapura indicated resistant reaction of ten
differentials, AU915854, Raj MR-1, AU97869, Capa, KVL-191, Dalmitsche, Harta,
Martin, L-62 and Morocco to cereal cyst nematode (Jaipur population).

On the basis of three years results of Durgapura, Carbosulfan2% 25 EC was effective
in reducing the cyst population of nematode and increased grain yield over control.
All the neem based formulations was also found effective in reducing the population
of nematodes and increased grain yield over control. Neem gold 10m1/kg seed

showed its overall superiority and better plant growth response may be due to the
fact that besides having nematicidal potential and might have increased the
tolerance level of plant and develop potential to resist the nematode attack. The three

years (201L-14) experiment conducted at Agricultural Research Station, Durgapura,

Jaipur in naturally infested soil revealed that cabbage and mustard are effective in
reducing cyst of Heterodera aaenae.

STRIPE RUST MANAGEMENT

Stripe rust awareness among farmers was created by organizing Farmers' Fair in
collaboration with State Department of Agriculture, Yamunanagar at Bilaspur
(Yamunanagar) on September 25,2013 and more than 2500 farmers attended the fair.
On September 28, 20L3, one Kisan Mela was orgarized at Kaithal and stripe rust
management cards were distributed among the farmers. Farmers Innovator and Seed

day was organized at DWR, Karnal on October 15, 2013 in which farmers were
apprised of the strategies enhancing wheat production including crop production
and protection technologies with emphasis on stripe rust management. Preventive
steps were taken by DWR (ICAR), DAC and State Departments. Strategy meeting
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was organized by DAC on Oct 5, 2013 in Panchkula (Haryana) for stripe rust
management. Strategy meeting were also organized in Dehradoon and Jammu in
October, 2013. A meeting was organized by DAC, Ministry of Agriculture, Govt. of
India at Una (HP) on January 8, 20L4 for stripe rust management in NWPZ and
NHZ. Advisory for stripe rust management was issued by DWR, Karnal on
December 17,2073, January 2,February 3 and March 3,20'1,4.

Training on wheat health managemenh A training course on Techniques and
Procedures in Crop Health Monitoring and Field Evaluation of Host Resistance in
Wheat and Barley was organized by DWR (Karnal and Flowerdale, Shimla) and
DRRW project of BGRI for the co-operators of AICW&BIP at DWR, Karnal during
January 29-3L,20"14. A total 23 scientist working in wheat pathology throughout the
country were precipitated in the training. They were familiarized with survey and
surveillance techniques including online filling of survey records, disease rating
scales, inoculum multiplication, inoculation, epiphytotic creation, and data recording
and reporting.

Impact of Strategies to combat stripe rust of wheat: Though, stripe rust was
occurring in India since long, it was in the year 2001, when a new virulence was
detected on PBW 343. With the increase in area under PBW 343, eventually the stripe
rust spread to large areas (approx. 3mha) in 6 states (Himachal Pradesh, Jammu
region of Jammu and Kashmir, Punjab, Haryana, Uttar Pradesh, Uttarakhand). Due
to its high intensity itt some years resulting in losses to farmers, led to the
formulation of a strategic plan during2010-11. to limit its occurrence below threshold
levels of economic losses. Major emphasis was on bringing in farmer's awareness in
replacing susceptible varieties with resistant ones, early detection of the rust,
identifying initial foci of infection by regular monitoring of crop after 40 days of
planting and immediately spraying the crop with fungicides to limit its spread.

Special cards were devised for the awareness to farmers and circulated in large
numbers in all the affected areas. Every year strategic planning meetings were held
under the chairmanship of Secretary, Department of Agriculture and Cooperation,
Government of India, for enhancing wheat production and stripe rust management.
Advisories were issued as and when the disease was detected with major emphasis
on advising farmers for frequent visits in their fields and making available the
recomnended fungicide (Propiconazole). Extensive training programmes were
organized for the officers' of Department of Agriculture, scientists and farmers of
affected areas. In high disease prone areas TRAP nursery/advanced varieties trials
were planted for early detection of stripe rust/identifying resistant varieties. To

create genetic diversity at farmers' fieId, several stripe rust resistant varieties viz.,
HD 2967, WH 1L05, HD 3086, DBW 88, HD 3059, WH 1021.,WH 1080, HD 3043, DBW
7'l,,DBW 90, HS 507, HPW 349 andF{SS4zwere released. A gradual decline in stripe
rust occurred in disease prone states since 2011 due to awareness to farmers leading
to drastic decline in area under susceptible varieties, and replacement with resistant
varieties viz.,PBWSs0, DPW 62'1.-50,HD 2967, HD 3059, HS 490,VL829,VL892,VL
907, PBW 590 in large areas, feedback from farmers of its early detection and timely
spraying with fungicide. In the year 2013-'1.4 though the disease was first detected in
1't week of January coupled with favourable environmental conditions throughout
the season the disease did not spread to large areas and furthermore its intensity also

remained low avoiding losses to the tune of about 3 mt.
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PROGRAMME OF WORK 2013-20]4

The programme for the crop year 2013-2014 was chalked out in the 52nd All India
\Atrheat and Barley Research Workers Meet held at CSAUA&T, Kanpur during Sept.,
'1.-4,2013. The various activities to be exe^cuted at respeclive centres are given below:

PROGRAMME 1.: HOST RESISTANCE: IPPSN AND PPSN

Adult Plant Resistance for rusts & other diseases

Initial Plant Pathological Screening Nursery (IPPSN)
Obiectives
To evaluate breeding materials generated at various centres against rusts and
foliar blights for promoting to coordinated multi-location trials. (Under
artificial inoculated conditions)
Rusts:
North:
Leaf Rust Delhi, Hisar, Karnal, Durgapura, Ludhiana (5)

Yellow Rust: Gurdaspur, Dhaulakuan, MalarL Karnal, Durgapura, Ludhiana
and Jammu (7)

South: No. of Centres,5
Stem Rust + Leaf Rust: Mahabaleshwar, Wellington, Powarkheda, Niphad
and Indore
Leaf Blight No. of centres: 6

Faizabad, Pusa (Bihar), Varanasi, Kalyani, Sabour, Ranchi and Coochbehar
Plant Pathological Screening Nursery (PPSN)
Objectives
Promotion of entries from one stage to the other in the coordinated trials and
identification of varieties after AVT level on the basis of their level of disease
resistance.

Rusts:
North:
Yellow Rust Dhaulakuan, Gurdaspur, Malan, Bajaura, Kamal, Ludhiana,
Pantnagar, Durgapura, Jammu, Kudwani (Kashmir) (10)

AVT material will also be evaluated under natural conditions at Nawan
Shahar (Punjab) and Yamunanagar (Haryana)for yellow rust.
Leaf Rust : Delhi, Hisar, Jammu, Kanpur, Karnal, Ludhiana, Pantnagar,
Durgapura (8)

South: No. of Centres: 9
Leaf and Stem Rusts: Wellington, Mahabaleshwar, Niphad, Vijapur, Pune,

Junagarh, Powarkheda, Dharwad and Indore

Note: The samples of leaves of AVT Ihrd year entries in P['SN and the varieties
(checks) showing resistance in the past but now showing rust severity of 40S or more
at any of the centres, should be sent immediately to the Head, DWR Regional Station
Flowerdale, Shimla for pathotype analysis, with information to P.I. (Crop Protection).
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Monitoring of PPSN

A team of Plant Pathologists was constituted during the work-planning meeting for
effective monitoring and data recording in PPSN at various locations in NWPZ. The
team consists of Dr. M. S. Saharary Dhanbir Singh (DhaulaKuan), Dr. R. K. Bansal
(Durgapura) and will monitor PI'jSN at l-udhiana, Karnal, Hisar, Dhaulakuan and
Delhi. Dr. S. K. Jain and Dr. Deep Shikha will monitor PPSN at Pantnagar. Dr. S. K.
Rana, Dr. R. Devlash and Dr. Selva Kumar will monitor PPSN in Bajoura, Malan,
Jammu and Khudwani. Dr. I. K. Kalappanavar, Dr. D. A. Shambharkar, Dr B K
Honrao and Parmod Parsad (Shimla) will monitor PI€N tnPZ. Dr. A. N. Mishra, Dr.
K. K. Mishra and Dr. O. P. Gangwar will monitor PfrSN lnCZ. Breeders will also join
the teams.

iii AUDPC based identification of slow rusters in AVT material:
Leaf and yellow rusts - DWR, Karnal; stem and leaf rusts - Mahabaleshwar;
stem rust - h'rdore; Yellow rust - Ludhiana.

PROGRAMME 2: RUSTS (BROWN, YELLOW AND BLACK)

A. APR: Race specific and slow rusting

i. Leaf rust: AVT entries of NWPZ, NHZ and NEPZ, alongwith the
check entries of the respective zones.
Centres: New Delhi and Ludhiana under field conditions and
Flowerdale (under controlled conditions)

ii. Stem rust AVT of CZ andPZ, along with the check varieties of the
respective zone.
Centres: Indore, Pune, Powarkheda and Mahabaleshwar

iii. Yellow rust: AVT entries of NWPZ and NHZ alongwith the checks of
the respective zones.
Centres: Ludhiana and N. Delhi under field conditions and
Flowerdale (under controlled condition)

Race inoculum to be supplied by Flowerdale: Races should be the same for all the
respective centres.

i) Leaf rust: 77-5 and1,04-2
i0 Yellow rust: 465119 and 78584

iii) Stem rust 4}Aand 117-6

B. Seedling Resistance Tersts and posfulation of Rust Resistance Genes

i. Leaf, Stem and Stripe rusts (All races): DWR, Regional Station,
Flowerdale, Shimla for AVT's (aestivum) entries. Flowerdale centre to
generate data on rust resistance genes of all the AVT entries. Besides,
this, identification of rust resistance genes to be done in selected
entries of MDSN, MIISN and EPI€N.

ii. Stem and Leaf rustr;: Mahabaleshwar for SRT on AVT entries of CZ,
PZ and NIVT, duru:m entries.
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PROGRAMME 3: LEAF BLIGHT

i. Leaf Blight Screening Nursery (LBSN): No. of Centres: L6

This nursery will consist of earlier identified resistant materials as well as the
AVT's and special trials.
NIAIPZ: Panhragar, Ludhiana, Karnal, Kaul and Hisar.
NEPZ: Varanasi, Faizabad, IARI Pusa, Coochbehar, Shillongani,

Ranchi and Kalyani.
PZ: Dharwad
SHZI Wellington
CZ Gwalior

ii Management of foliar blight of wheat through chemicals
Centres: Faizabad, Kanpur, Varanasi, Kalyani, Pusa (Bihar), Sabour and
under controlled conditions at Karnal

iii. Biological control of leaf blight : Formulations will be provided by Dr.
Rashmi Aggarwal,IARI, New Delhi
Centres: Karnal, Coochbehar and Faizabad

iv. Basic studies on foliar blights: These will be undertaken at Karnal, Faizabad,
Varanasi and Delhi.

PROGRAMME 4: KARNAL BUNT

Karnal Bunt Screening Nursery (KBSN): This nursery will consist of the earlier
identified resistant materials and the AVT-II year entries of 2013-20'1,4. These

evaluations will be done under artificially inoculated conditions.
No. of Centres, 7
Dhaulakuan, Ludhiana, Delhi, Panbmgar, Hisar, Karnal and Jammu.
Karnal will also evaluate AVT-Ist year entries. Ludhiana and DhaulaKuan will
evaluate AVT-I and NIVT entries also.

PROGRAMME 5: LOOSE SMUT

Loose smut Screening Nursery: It will contain resistant materials identified in the
past and AVT Ist year entries.
Centres: Ludhiana, Almora, Durgapura and Hisar.

PROGRAMME 6: POWDERY MILDEW

Powdery Mildew Screening Nursery: No. of Centres: 9

Almora, Pantragar, Ranichauri, Shimla, Malan, Bajaura, Dhaulakuan, Wellington
and Kaul.
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PROGRAMME 7: REGION SPECIFIC DISEASES

Disease Screening Nurseries of the region specific diseases will include resistant
materials identified during the past, along with AVT entries at the locations given
below:

i. Head scab: Karnal, Gurdaspur, Dhaulakuan and Wellington (AVT). At
Gurdaspur and Wellington, evaluation for head scab will be done under
natural conditions. Evaluation at Gurdaspur will be done by Ludhiana centre.

ii. Flag smut Ludhiana, Hisar, Karnaland Durgapura
iii. Hill bunt Malaru Bajaura and Almora

PROGRAMME 8: CROP HEALTH

Crop Health Monitoring: Pre harvest surveys
o All the centres associated with Crop Protection Programme will supply

information forhrightly on crop health from the areas of their jurisdiction
to P.I. Crop Protection starting from November 2013 till the harvest of
crop.

o 'Wheat Crop Health Newsletter' will be issued on monthly basis from
DWR, Karnal, during the crop season. Information on off season crop will
also be included.

Monitoring of new virulences of rusts in NWPZ by specially constituted teams:
Specialll' constituted teams will visit the areas as per the schedules given below for
effective monitoring of crop health in general and appearance and spread of yellow
rust in particular, along the areas near the western border and foothills / sub-
mountaneous areas in NWPZ. Entomologists will also accompany the teams.

Team L: Last week of December Drs O. P. Gangwar, RSelvakumar and R. Devlash
2013

Team 2: Mid January,2}l| Drs. M. S. Saharan, S. K. Rana and Ritu Bala
Team 3: L't week of February, Drs. Madhu Meeta, Sudhir Kasnia and
20'14 V.K. Singh
Team4: Lastweek of Feb.,201,4 Drs. S. S. Karwasara, R. K. Jaiman and Parmod

Parsad
(Visits in March, 20'L4wrll be arranged as per need).

Teams will cover the yellow rust prone areas in Punjab, Haryana, HP and I & K.
Monitoring of yellow rust in hills in HP, J & K and Uttarakhand will be undertaken
by a team of Plant Pathologists during off season (May-August,201,4).

Monitoring the pathotype distribution of rust pathogens: It will be undertaken by
DWR, Regional Statioru Flowerdale, Shimla (a11 three rusts from all zones) and Rust
Research Station, Mahabaleshwar (brown and black rust from CZ and PZ). All the
cooperating centres are required to send the rust infected samples (nafural infection)
for pathotype analysis to the concerned centres.
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Wheat Disease Monitoring Nursery (To be co-ordinated by Flowerdale, Shimla):
The nursery will be planted at 38 locations including Kudwani (Srinagar), Varanasi
and Yamunanagar (Haryana). Samples from this nursery should be sent regularly to
R.S. Flowerdale, Shimla for virulence analysis and information. Information on rust
appearance to be provided at monthly intervals, starting from end of December to
the P.I. (Crop Protection).

Reconstitution of Wheat Disease Monitoring Nursery (WDMN): Keeping into
account the changed varietal situation, the zone specific varieties of NWPZ and
NEPZ were recasted. The detailed constituents of WDMN from 2013 onwards would
be as given below:

Common set of varieties of wheat disease monitoring nursery
WL711.,HD 2329, Agra Local,HD 2'1.60, Lal Bahadur, WL 1562,HW 2021(5126/5124),

HD 2204, C 306, WH'1.47, HW 2008 (5r24/Lr24), Kharchia mutant, HP 1633, DL 784-3
andLr24.

Zone specific varieties
NWPZ: DBW17,WH542, PBW 343, DPW 621,-50 and WH 896
NEPZ: K 8804, HD 2402,HP 11.02, HUW 468 and NW 1014

CZ:H18381, DL 803-3, Lok -L, GW273 andG\N322
PZ and, SHZ: MACS 2496, Bijaga Yellow, HW 97'1,, HD 2501 and HW 2022 (5r24/Lr24)
NHZ and High Altitude Zone: HPW 25'1., V1392, HS 420, Sonalika, VL 738 and
Barley Local

Off-season Disease Monitoring Nursery (To be coordinated by DWR Reg. Station,
Flowerdale): This nursery will be planted in Dalang Maidaru Kukumseri, Sangla,
Sarahan (HP) and Leh (J&K). High altitude varieties and one hulless barley variety
will also be included in this nursery.

SAARC- Nursery (To be co ordinated by Flowerdale, Shimla): Nursery will be

planted at 15 Lrdian locations, uiz., Ludhiana, Delhi, Dhaulakuan, Gurdaspur, Deta-
Baba-Nanak, Abohar, Sri Ganganagar, Chattha, Kathua, Rajouri, Almora,
Dur gapura, F aizabad, Pantna gar and Wellington.

Monitoring of Karnal bunt and blackpoint in harvested grains
Post harvest monitoring will be undertaken by cooperating centres by analysing
samples from grain mandies in each district of their respective states. Centres from
C.Z. (Indore,Sagar, Powarkheda, Junagarh,Yljapur, Jabalpur) andPZ (Pune, Niphad
and Dharwad)may also supply grain samples to DWR Karnal for analysis.
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PROGRAMME 9: IPM IN WHEAT

A. GENETTCAL (HOST RESTSTANCE)

(a) Elite Plant Pathological Screening Nursery (EPPSN) :

North: No. of Centres,8
Delhi, Kamal, Ludhiana, Pantnagar, Durgapura, Hisar and Almora
South: No. of Centres,4
Wellington, Mahabaleshwar, Dharwad and Indore.

(b) Multiple Disease Screening Nursery (MDSN): It will be subjected to artificial
epiphytotics as detailed below:-

(i) Drsr,o.sns
North: No. of Centres, 14

Yellow rust: Karnaf Ludhiana, Dhaulakuory Pantragar
Brown rust: Karnal, Ludhiana, Delhi
Karnal Bunt: Karnal, Ludhiana, Dhaulakuoan
Powdery mildew: Dhaulakuan, Almora, Pantnagar, Kaul, Chattha
Foliar blights: Kaul, Faizabad, Varanasi, Coochbehar
Loose smut: Hisar, Durgapura, Ludhiana
Flag smut Hisar, Durgapura, Ludhiana
Head scab: Karnal, Dhaulakuoan and Wellington
South: No. of Centres,3
Leaf and Stem rust: Mahabaleshwar, Indore and Wellington

(ii)Nematodes (CCN) : Durgapura, Hisar, Ludhiana

(") Contribution to NGSN: The resistant entries to major diseases identified
after multilocation & over years of testing will be contributed to NGSN for
the use of breeders in crossing programme. (Centre: Karnal)

B. MANAGEMENT OF DISEASES

(a) Chemical control of Yellow Rust* : Karnal, Ludhiana, Bajoura, Panktagar,

Jammu, DhaulaKuan and Khudwani
(b) Chemical control of Stem rust* : Mahabaleshwar, Niphad, Powarkheda and

Dharwad
(c) Chemical control of foliar blight*: Kamal, Faizabad, Varanasi, Coochbehar

and Pusa (Bihar)

*The layout and other details will be provided by P.I, (Crop Protection).
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PROGRAMME 10. WI{EAT ENTOMOLOGY

The Entomology programme for the crop year 2013-201,4 was formulated at the 52"d

All India \Alheat and Barley Research Workers Meet held at CSAUA&T, Kanpur
during September, 1-4, 2013. The various activities to be executed at respective
centres after the deliberations with all the entomologists are given below:

(A) HOST PLANT RESISTANCE
EXPT.1. ENTOMOLOGICAL SCREENING NURSERY FOR

(a) Shoot fly (Dharwad, Durgapura, Ludhiana, Kanpur)
(b) Brown wheat mite (Durgapura and Ludhiana)
(c) \Atrheat Aphids (Niphad, Ludhiana, Karnal, Shillongani and Kanpur)
(d) Root aphid (Entkhedi, Niphad, Karnal and Ludhiana)

EXPT.2. MULTIPLE PEST SCREENING NURSERY
(a) Shoot fly (Dharwad, Durgapura, Ludhiana, Kanpur and Karnal)
(b) Brown mite (Durgapura and Ludhiana)
(c) Foliar aphids (Niphad, Ludhiana, Karnal, Shillongani and Kanpur)
(d) Root aphid (Entkhedi, Niphad, Karnal and Ludhiana)

(B) CHEMTCAL CONTROL
EXPT.3. Effect of insecticidal seed treatment on germination, termite

damage and yield. (Centres: Durgapura, Kanpur, Ludhiana,
Vijapur and Banasthli).

EXPT.4. Management of termite damage through broadcasting of
newer insecticides in standing wheat crop. (Centres: Durgapura/
Ludhiana, and Vijapur).

EXPT.S. Chemical control of foliage feeding wheat aphids.
(Centres: Karnal, Ludhiana, Niphad and Pantnagar).

EXPT.6. Eco-friendly management of aphids through biorational
approaches.
(Centres: Niphad, Kamal, Ludhiana and Pantnagar).

EXPT.7. Management of brown wheat mite with different
pesticides/ acricides.
(Durgapura and Ludhiana)

(C) INTEGRATED PEST MANAGEMENT
EXPT.8. Survey of pests infesting wheat and barley and their natural
enemies (All centres)
EXPT.9. Incidence and population build of major insect pest indifferent

dates of sowing. (Niphad, Ludhiana and Kamal) (New trial)
EXPT.10. Basic studies for development of IPM strategies

(a) Pest modeling for Foliage aphids
(Niphad, Ludhiana, Karnal & Pantnagar)

(b) Brown mite ETL (Durgapura)
(c) Root aphid (Entkhedi)
(d) Thrips (Pantreagar)
(e) Helicouerpa armigera (Panbragar)

(D) STORED GRAIN PESTS
EXPT.11. Management of stored grain insect pest.

(Durgapura, Kanpur and Ludhiana)
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PROGRAMME 11. WHEAT NEMATOLOGY

The Nematology progranune for the crop year 2013-2014 was formulated at the 52na

All India \A/heat and Barley Research Workers Meet held at CSAUA&T, Kanpur
during September, 1-4, 2013. The various activities to be executed at respective
centres after the deliberations with all the Nematologists are given below:

7. Monitoring of Nematodes:

0 Angaina tritici: Pusa (Bihar), Jammu, Durgapura, Ludhiana, Varanasi, Delhi
and Palampur

ii) Heteroder& aoenae: Durgapura, Delhi, Hisar, Ludhiana and Malaru
iii) Community analyses of Nematodes in wheat Durgapura, Delhi, Hisar,

Ludhiana, and Malan
iv) Mapping of nematode population: Durgapura, Delhi, F{isar, Ludhiana, and

Malan
v) Soil borne nematodes: Survey will be conducted in Bihar (RAU Pusa centre),

Varanasi comrnissionery (BHU Centre), parts of Rajasthan (Durgapura
centre), southern Haryana (Hisar centre), Chattha (Jammu centre), Delhi
(westem UP including Meerut, Aligarh, Gaziabad, Baghpat, Sonipat etc),

Punjab (Ludhiana centre) and HP (Malan)

2. System based Research:
i) Population monitoring in wheat based systems:
Rice-Wheat Ludhiana, Pusa (Bihar), Chattha (Jammu), Varanasai, Kangra
(Palampur) and Delhi.
Cotton - Wheat: Hisar and Ludhiana.
Maize -Wheat: Chatha [ammu).
Bajra - Wheat: Durgapura.
Groundnut - Wheat: Durgapura.
Til - Wheat Pusa (Bihar)
Cowpea - Wheat Durgapura.
Wheat - Moong: Durgapura
i0 Diversification in existing wheat based systems for CCN management-

Durgapura.
iii) Biofumigation as management tool for nematodes: Ludhiana,

Durgapura, Hisar and Delhi.
iv) Testing of advanced breeding materials generated at Durgapura and

Delhi against CCN: Durgapura, Hisar, Ludhiana and Delhi.
v) Molecular characterization of Heterodera fihpjeuizDelhi
vi) Evaluation of ecofriendly approaches in management of CCN: Hisar,

Ludhiana, Durgapura and Delhi.
3. Evaluation of resistance against Nematodes parasitizing wheat:

0 Heterodera aaenaei Hisar, Durgapura and Delhi,
11) Heterodera filipj eai: Ludhiana.
iii) Screening against M graminicola: Pusa (Bihar), Ludhiana.
iv) Biochemical/t\tlolecular studies onM graminicola: IARI, New Delhi
v) Evaluation of international nurseries against CCN: All centres (subject

to availability of materials from the overseas source).
Monitoring of Nematodes: Team (Drs. D. J. Kaur, R. S. Kanwar, S. S. Vaish): 1't

week of Feb.,2014
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LIST OF COOPERATORS

A,NHZ

DWR, Regional Station, Flowerdale, Shimla.

S.C, Bhardwoi, O.P.Gangwar, Pramod Prasnd

V.P.K.A.S., Almora
S.K.lain

HPKVV, Palampur
Malan
Sudhir K. Rana

SKUAST-Kashmir Khudwani, Anantnag
Z.A. Bhat

Dhaulakuan
Dhanbir Singh

Bajoura
Ral<eshDealash

G.B.P.U.A&T., Ranichauri
Laxmi Rswat

E NT IEZ

IARI, New Delhi
u.D. Singh, Rsshmi Agganaal, R'Gogoi, V'K'

Singh

G.B. P.U.A.&T., Pantnagar

l, Kumar, Deep Shikhn, Kanak Siaastarta

Ch. C.S. H.A.U, Hisar
S.S. Karwasara

Rice Research Station, HAU, Kaul
D. S. Dodnn

Punjab Agricultural University Ludhiana
Madhu Meeta lindnl, Ritu BaIa

RAU,DurgaPura
R.K. Bsnsal

SKUAST-J, Chatha, Jammu
M.K. Pandey

DW& Karnal
D.P. Singh (on deputation), M.S. Saharan,

Sudlrcer Kurnar, R. Selaakumar

E.NEPZ

IARI, Regional Station, Pusa, Bihar
AtuI Singh, Ashish Kumar

C.S. A.U.A&T., KanPur
lauedBahnr Khan

Banaras Hindu University, Varanasi
S.S. Vaish

Bidhan Chandra Krishi Viswavidy alay a,

Kalyani (W.8.)
S.K. Mukhopadhya, S. Dutta

BAU, Kanke, Ranchi
H.C. LaI

N.D. University of Agriculture and
Technology,Faizabad
S.P. Singh

U.B.K.V., Pundibari, Coochbehar
Sunita Mahnpatra

B.A.C. Sabour
C.S. Azsd

DCZ

IARI, Regional Station, Indore
A.N. Mishra, Mr PraknshaT.L.

junagadh Agricultural University,

|unagadh
K.V. liuani, A.G. Bansuria

S.D. Agricultural University, Viiapur
R.K.laiman

J.N.K.V. Research Station

Powarkheda
K.K. Mishra

EJZ

A.R.I., Pune
B.K.Honrao

U.A.S., Dharwad
I. Kalappanaaar
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MPKV, Mahabaleshwar
S.G. Sawshe

Niphad
B.C. Game

E gHZ

IARI, Regional Station, Wellington
l. Kumnr, P. Nallathnmbi, C. Umnmnheshwai

G. NEMATOLOGY PROG

IARI, New Delhi
Pankaj

PAU, Ludhiana
Daman leet Knur

ARS, Durgapura
Indra Rajuanshi

CCS HAU, Hisar
R,S, Kanwar

SKUAS&T., fammu
Virender Ksul

RAU, Pusa
K,N. Pathnk

H. ENTOMOLOGY PROG

DW& Karnal
Subhnsh Katnre

Punjab Agricultural University,
Ludhiana
Beant Singh

G.B.Pant University of Agricultural &
Technology, Pantnagar
Ruchira Tiwari

RARS, Assam Agricultural University,
Shillongani
K. K. Sarma

Wheat Research Station, Vijapur
A. A. Patel

Agricultural Research Statiory
Durgapura
K.K. Bhargaua

CS Azad Uni. Of Agrit. & Tech., Kanpur
UP)

l. K, Singh

Univ. Agriculfural Sciences, Dharwad
(Karnataka)
LK. Kalappanaaar

Agricultural Research Station, Niphad
Distt. Nasik,(Maharashtra)
S.D. Patil

Entkhedi, Bhopal (M.P.)
Raiesh Verma
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PROGRAMME 1. HOST RESISTANCE: IPPSN AND PPSN

1,."1, INITIAL PLANT PATHOLOGICAL SCREENING NURSERY (IPPSN)

OBIECTIVES
Evaluation of breeding materials generated at various centers against rusts and foliar

blights for inclusion in the coordinated multilocational yield evaluation trials.

SIZE AND COMPOSITION
No. of entries: L534

No. of breeding centers: 38

TEST LOCATIONS
North:
Leaf Rust: Delhi, Hisar, Karnal, Durgapura, Ludhiana (5locations)

Yellow Rust: Gurdaspur, Dhaulakuan, Malan, Karnal, Durgapura, Ludhiana and

Jammu (T locations)

South:
stem Rust + Leaf RusL Mahabaleshwar, wellington, Powarkheda, Niphad and

Indore (5locations)

Leaf Blight: Faizabad., Ranchi, Pusa (Bihar), Varanasi, Kalyani, sabour and

Coochbehar (7 locations)

Data was not considered due to poor/erratic disease development from the

following centres:
Leaf rust: Durgapura, Ludhiana and Kamal
Yellow rust: DurgaPura

Evaluation under artificial epiphytotics

Uniform procedure was adopted for evaluation of IPPSN at all the test centers. Rust

inoculurn represente d by i wide spectrum of pathotypes, was used in artificial

inoculation of IppSN materials. Rust inocula were supplied by DWR Regional

Station Flowerdale ancl Mahabaleshwar centers. Following pathotypes were supplied

for inoculation:

STEM RUST PATHOTYPES
Flowerdale (Shimla)
11. (7 g G31), 40 A(62G29), 42 (19 G35), 122(7 G11), 117 - 6 (37 C19)

Mahabaleshwar
1L (7 g G31), 40 A (62G29), 42 (19G35), 122(7 G11), 117 - 6 (37 G19)

LEAF RUST PATHOTYPES
Flowerdale (Shimla)
1,2-2 (1R5), 77 -2(109R31"1), 7 7 -5 (1 21 R63-1 ) and 1'04-2(21 R55)

Mahabaleshwar
1.2-2 (1R5), 77 -2(1'09R31'-1), 7 7 -5 (1 21 R63-1 ) and 104-2(21 R55)
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STRIPE RUST PATHOTYPES
Flowerdale (Shimta)
K(475102), P(46S103), L(70569),13(67S8) , 465119 and 78584

An account of entries exhibiting rust response upto ACI 15 to three rusts is given in
Table 1.1. and Figs. 1.1-1.5. The disease data was sent to the concemed breeders in
the second week of July, 201'4 and was also uploaded on DWR website.

ftg. f.f Percent of rust resistant entries in IPPSN slots belonging to cooperating
centres of NHZ (Leaf and Stripe rust)

nigJ.Z Percent of rust resistant entries in IPPSN slots belonging to cooperating
centres of NWPZ (Leaf and Stripe rust)
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Table L 1 Percent of rust resistant lines (ACI up to in IPPSN slots

Sr.
No.

Name of Centre Total PERCENT ENTRIES RESISTANT
TO

SOUTH NORTH
STEM LEAF LEAF STRIPE

I. NOR'THERN HILL ZONE

1 VPKAS, Almora 60 80 R7 97 37

2 CSK, HPKVV, Malan 30 80 83 90 47

Shimla 35 71 89 83 66

II. NORTH WESTERN PLAIN ZONE
Aa CCS HAU, Hisar 110 63 97 89 49

5 CSSRI, Karnal 20 85 75 75 10

6 DWR, Karnal 147 60 85 91, 35

7 GBPUA&T, Pantnagar 75 77 84 89 24

8 IARL New Delhi. 121 47 93 82 23

9 PAU, Ludhiana 175 75 98 99 85

10 PAU, RS, Gurdaspur 30 57 97 97 77

11 RAU, ARS, Durgapura 85 80 88 78 5

12 SKUAS&T, Chatha, Jammu 10 30 60 80 10

13 SVBPUA&T, Meerut 5 80 60 100 20

III. NORTH EASTERN PLAIN ZONE
74 ARI, Pabra, Bihar J 0 100 100 0

15 B.H.U., Varanasi 30 /5 97 97 60

t6 BAC, Sabour 14 36 64 86 36

17 BAU, Kanke, Ranchi 12 100 83 92 42

18 CSAUA&T, Kanpur 110 59 87 84 23

19 IARI, Pusa, SamastiPur 26 58 81 62 8

20 Kumarganj, Faizabad 30 57 97 97 27

21 SHIAT&S. Allahabad
Iv CE] \TRAL ZONE

22 ARS, Ummedganj, Kota 17 53 100 94 47

ZJ Bilaspur 15 73 100 80 n

24 Collese of Agriculture, Gwalior 14 50 79 93 36

25 Indore 70 80 100 84 6l

26 JNKW, fabalpur 18 72 72 39 11

27 TNKW, ZAFIS, Powarkheda 25 52 80 88 52

28 RARS, Sagar 10 90 60 70 10

29 Sanosara, Bhavnagar 10 80 80 50 0

30 SDAU, Viiapur 71 66 75 66 15

V. PEI\ INSULAR ZONE
31 ARI, Pune 40 58 95 83 18

32 MAU, Parbhani 5 80 80 100 0

JJ MPKV, ARS, Niphad 32 63 97 75 50

34 UAS, Dharwad 30 53 93 87 30

35 Wheat Research Unit, Akola 15 87 67 67 40

36 ARSWashim (MS) 6 50 50 83 17

VI. SOUTHERN HILLS ZONE
37 IARI, RS, Wellington 18 100 100 78 0

VIT II\ITERNATIONAL
38 BISA Material 10 70 100 100 40

of different centres
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1..2 PLANT PATHOLOGICAL SCREENTNG NURSERY (PPSN)

SIZE AND COMPOSITION
PflSN, 2013-201,4 included AVT, NIVT and the special trials (511 entries) including
checks. The released / identified varieties as per respective trials, were used as

checks and a mixture of susceptible varieties like Agra Local, A-9-30-L, WL-711, PBW
343, Sonalika,C-306, Kharchia 65,VL 804, K 8027,HD 2932, NI5439,Cow(W)-1, GW
322, HD 2864, NIAW 1.415, MACS 2496, MP 4010 and B. Yellow were used as

infectors.

The PLSN was evaluated nationwide under artificially created epiphytotics at
respective hot spot locations against three rusts. AVT entries were also evaluated
against Karnal bunt, Foliar bligh! Powdery mildew, Loose smut, Flag smut, Hill
bunt, Head scab and Foot rot under respective disease screening nurseries (Fig. 1.6).

OBIECTIVES
To help in promotion of entries from one stage to
and identification of varieties after AVT level on
resistance.

the other in the coordinated trials
the basis of their level of disease

Panbragar,

Durgapura

E IPPSN
rPPSN
trKBSN
trEPPSN
rLBSN
EMDSN
IPMSN
tr Foot rot
tr Flag smut

'APRtr Head scab

trLSSN
IHillbunt

Fig. 1.5 Constitution of different plant pathological nurseries during 2073-14

TEST LOCATIONS

North:
Yellow Rust: Dhaulakuan, Gurdaspur, Malan, Kamal, Ludhiana,
Bajaur a, Durgapura, Jammu, Kudwani (Kashmir) (10 locations)
Leaf Rust: Delhi, Hisar, Jammu, Kanpur, Karnal, Ludhiana, Pantragar,
(8locations)

South:
Leaf and Stem Rusts: Wellington, Mahabaleshwar, Niphad, Vijapur, Pune, Junagarh,
Powarkheda, Dharwad and Indore (9locations)

AICW&BIP, Progress Report, Vot.lll (Crop Protection), 2074



Data was not considered due to poor/erratic disease development from the

following centres:

Leaf rust Ludhiana, Karnal, Durgapura, Vijapur and Dharwad
Yellow rust Durgapura

Evaluation under artificial epiphytotics
Uniform procedure was adopted for scoring of PPSN at all the test centers. Rust

inoculum represented by a wide spectrum of pathotypes, was used in artificial
inoculation of PPSN materials. Rust inocula were supplied by DWR Regional Station

Flowerdale and Mahabaleshwar center. Inoculum of yellow, brown and black rusts

was supplied by DWR Regional Research Station, Flowerdale, Shimla and

Mahabaleshwar center supplied the inoculum to Centres inCZ andPZ. The mixture
of pathotypes supplied by Flowerdale and Mahabaleshwar centres are given in
IPPSN.

Disease data of AVT II year entries recorded at the hot spot locations is given in
Table "1.2 that of AVT-I and NIVT (three rusts) is presented in Tables 1.3 and 1.4'

Rust resistant genes postulated in AVT IInd year and AVT Ist year by DWR Regional

Station Flowerdale have also been given in the respective tables and also in Tables

1.2 and'1..3.

AVT material was also evaluated under nafural condition at Yamunanagar

(Haryana) and Langroya (Punjab). The data is depicted in Annexures. Other

diseases data (Table L.5) is presented in Annexure -I.

Rust Resistance materials in AVT IInd and Ist Year (20L3'L4) with ACI upto 10.0

are given below:

Stem, Leaf and Stripe Rusts
AVT IInd Year
H18737 (D) and PBW 681

AVT Ist Year
DBW 12g,DBW 95, DDW 30 (D), HD 4728 (D), HD 4730,H18750 (D), HI 8751 (D),

HPW 37\,HPW 411.,H5593, HUW 66'1.,K1204,P8W 677,PBW 697,PBW 703,PBW

723,TL2995,TL2996,TL2998,TL2999,TL3000, UAS 451 (D), VL 1003 and vL 3004.

Stem and Stripe Rusts
AVT IInd Year
Nil
AVT Ist Year
K1217, MACS 3916 (D),PBW 692 and VL 3002.

Stem and Leaf Rusts
AVT IInd Year
BRW 9723, DBW ].07, DBW 110, DDK 1042,HD 3118, HUW 666, NIAW 1994,PBW

689 and VL967.
AVT Ist Year
DBW 128, DBW 154, DDK 1044, DDK 1.046, GW 451, GW 455, HD
HD 3L28, HD 3132, HD 3133, HD 3'1,46, HPW 400, HPW 401, HPW
577, HS 595, HUW 675, HTJW 677, HIJW 679, }I/.ACS 5031, NIAW
PBW 704,PBW 706,rJP 2864,rJP 2891,, VL 1004, VL 3005, YL976 and

AICWSBIP, Progress Report, Vol.Iil (Crop Protection), 2014
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2030, PBW 701,
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Leaf and Stripe rt{sts
AVT IInd Year
UAS 446 (D) and WH1129.
AVT Ist Year
HD 2932+Lr19/Srp5, HI8755 (D), HS 590, HS 592,H5594,P8W 695, PBW 698, PBW

722andTL2997.

COOPERATORS:

NAME

RAKESH DEVLASH

S.K. RANA

u.D. SINGH, V.K. SrNgH

M.S. SAHARAN, R. SELTAKUMAR

M.S. SAHARAN, R. S. TFYA (KVK)

DHANBIRSINGH

MADHU MEETAJINDAI-

J KUMAR, DEEP SHIKHN,, KANAK SRIVASTAVA

s.s. KARWASARA, R. S.] BENIWAL

M. K. PANDEY

ZAHOORAHMADB

R. K. BANSAL

K. K. MISHRA

K,V. IIVANI, K.H. DHA / 
^.G.

A.N. MISHRA, PRA

R, S.JAIMAN

A,T.L.,

I. K. KALAPPANAVAR

B.K. HONRAO

S.G, SAWASHE

G.T. BHANGALE, B.C.

J, KUMAR, P. NALLA BI, C.UMAMAHESHWAR]

]AVEDBAHARKHAN

S.P. SINGH

S.S. VAISH

SKMUKHOPADHYAY DUTIA

C S AZAD

SUNITA MAHAPATRA

H.C. LAL

ASHISHKUMAR

PANSURIYA

K. KAUSHAL

CENTRES

BAJAURA

MALAN

DELHI

KARNAL

YAMUNANAGAR

DHAULAKUAN

LUDHIANA/ GURDASPUR

PANTNAGAR

HISAR

JAMMU

KHUDWANI

DURGAPURA

POWARKHEDA

JUNAGARH

INDORE

VUAPUR

DHARWAD

PUNE

MAHABALESHWAR

NIPHAD

WELLINGTON

KANPUR

FAIZABAD

VARANASI

KALYANI

SABOUR

COOCHBEHAR

RANCHI

PUSA, BIHAR

AICW&BIP, Progress Vol.Iil (Crop Protection), 2074
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PROGRAMME 2

RACE SPECIFIC 1

AVT entries were
Resistance (APR) tc
Locations:
Brown rust - New
Black rust- L:rdor

:onditions) and Flc

Yellow rust - Ludl

3tripe rust develop
Cata of Powarkher
poor development
poor disease devel

Mahabaleshwar ce

pathotypes under <

The following path

2.

P. recondi

P. gramin
P. striifon

Table 2.1: APR re

striiformis tritici

RUSTS: BR

R

evaluated at spec:

three rusts (brown,

elhi, Ludhiana and
Pune, Powarkhe

,erdale (under cont
ma, New Delhi and

rent was erratic at
L against leaf rust
f disease. Leaf rusl
lment.

tre evaluated AVT
ntrolled conditions
fypes were used for

tritici :

tritici :

s:

77-5,1..04-
40 A,117-
465119,',

of AVT IInd and

ir. No.

46 Sl79 78SU
Varietv Ludhiana Ludhian;

WT II"a Year

. NORTHERN HILL
IONE

r{PW 376 20MS 4OMS

vL967 lOMS 20MS

HPW 251 ( 80s 100s

HPW 349 (( lOMS 10s

H5277 (C\ 80s 80s

HS 375 (C) 60s 80s

HS 490 (C) 10s 20MS

HS s07 (C) 5MS 5MR

HS542(I)( 5S 40s

0 vL 804 (C) 60s 60s

1 vL 829 (C) 60s 60s

2 vL892(C\ 60s 100s

J vL 907 (C) 20s 4OMS

:I. NORTHWESTER
ZONE

PLAIN

A HUW 666 4OMS 10s

5 PBW 681 0 TS

t6 wH"ll29 5S 10s

7 wH 1138 10s 5S

8 wH 1142 10s lOMS

AICWSBIP, Progress Vol.lil (Crop Pro

PROG

RACE I

AVT e

Resista:
Locatio
Brown
Black
conditi
Yellow

Stripe r

OWN, YELLOW AND BLACK

specific locations for Race Specific Adult Plant

own, black and yellow).

a and Flowerdale (under controlled conditions)
arkheda and Mahabaleshwar (under controlled

r controlled conditions)
hi and Flowerdale (under controlled conditions)

tic at Delhi so data was not considered. Stem rust

rust pathotype (a0A) was not considered due to
rf rust data of Ludhiana was not considered due to

AVT-II entries of CZ and PZ against black rust

itions (Table 2.4).

ied for these studies at the respective locations.

,'1,04-2
,,117-6
119,78584

d and Ist vear entries to individual races of Puccinia

lr. No.

46 5179 78S84

Varietv Ludhiana Ludhiani

9 DBW 88 (I) (C) 20MS 5MS

z0 DBW 90 O (C) 10s 5MS

20. A INFECTOR 80s 100s

z1 DPW 621-50 (C 20MS 20MS

>_2 HD2967 (C\ 5S 40s

l3 HD 3043 (C) 40s 60MS

A HD 3059 (C) 20MS 20MS

l5 HD 3086 (D (c) lOMS 20MS

,-6 PBW 590 (C) 80s 100s

>_7 PBW &4 (C) 40s 60s

z8 PBW 660 (I) (C) 5S 5S

z9 PDW 233 (C) lOMS lOMS

)0 PDW 291 (C) 2OMS 10s

1 PDW 314 (C) lOMS 5MS

tz wH 1021 (C) 80s 100s

'J
wH 1080 (c) 20MS 20MS

l4 wH 1105 (C) 5MS 5MS

t5 wH 1124 0) (Cl 40s lOMS

II. NORTH EASTERN PLAIN
ZONE

t6 BRW 3723 6OMS 100s

DBW 107 4OMS 60s

,8 HD 3118 4OMS lOMS

tection),2014 24



lr. No.

46 S1r9 78S84

Variety ".{hi e Ludhiane

\9 K 1114 80s 100s

t0 c 306 (c) 40s 80s

t0. A INFECTOR 80s 100s

t1 DBW 14 (C) 60s 60s

to DBW 39 (C) 20MS 6OMS

t3 HD2733 (C\ 80s 80s

A HD 2888 (C) 40s 60s

t5 HD 2985 (C) 80s 80s

t6 Hr 1563 (C) 80s 100s

t7 K 0307 (C) 60s 60s

r8 K 1006 (r) (c 60s 60s

L9 K8027 (C\ 80s 100s

t0 NW 2036 (C 80s 80s

,l NW 5054 CI) C 6OMS 60s

V. CENTRAL ZONE

i2 DBW 110 40s 60s

t3 Hr 8736 (D) lOMS 5MS

,4 Hr8737 (D\ lOMS lOMS

t5 MP 3382 60s 100s

t6 NIAW 1885 80s 100s

,7 PBW 689 40s 60s

i8 A 9-30-1 (Dl 80s 100s

;9 GW 322 (C) 80s 80s

t0 HD 28& rc 80s 80s

,0. A INFECTOR 100s 100s

t1 HD2932(C 80s 80s

)z Hr 1500 (c) 60s 80s

;3 Hr 1s44 (C) 80s 100s

A Hr 8498 (D) C) 10s 5MS

iq Hr8627 D\ C) 20MS lOMS

;6 MP 3288 (C 60s 80s

t7 MP 3336 (C 80s 100s

i8 MP 4010 (c 80s 80s

l9
MPO 1215 (

C)
t

20s 0

V. PEN NSULAR ZO E

70 NrAW 1994 80s 80s

741 UAS347 40s 2OMS

72 UAS 446 G lOMS 5MS

73

AKDW 299

6(d) (c) lOMS lOMS

74 HD 3090 ( C) 80s 100s

75 MACS622' (c) 80s 10s

76 MACS 647{ (c) 60s 60s
t7 NI5439 (C) 80s 100s

z8 NIAW 141: (c) 80s 6OMS

79

NIDW 295

C) 0 5MS

!0 Rai 4083 (C 60s 80s

i0. A INFECTOI 100s 80s

AICWSBIP, Progress Vol.IIl (Crop Pro

ir. No.

46 S1l9 78S84

Varietv rr,{hi ;udhiana

t1 UAS 428 (d) (Cl 5S lOMS

r/I. SOUTHERN HILLS
ZONE

tz CoW(W) 1(C) 80s 60s

)J HW 2044 (C) 80s 80s

t4 HW s216 (C) 60s 80s

r'II. SPE( ]IALTRIAL
t5 DDK 1042

16 MACS 5022 60s 6OMS

17 DDK 1029 (C) 4OMS 40MS

]8 HW 10e8 (I) (c)

i9 Kharchia 65 (C) 80s 100s

)0 KRL 19 (C) 80s 80s

)1 KRL 210 (C) lOMS 20MS

)2 MACS 2496 rc) 80s 80s

)? MACS 2971. (C\ 2OMS 6OMS

)3. A INFECTOR 80s 80s

{.VT Ist Year

NORT I{ERN HILL ZONE

HPW 373 0 0

HPW 4OO 40s 5MS

HPW 401 60s 4OMS

HPW 410 10s lOMS

HPW 411 lOMS lOMS

f{PW 412 20MS 40s

H5547 60s 60s

HS 558 40s 60s

HS 562 lOMS 0

0 H5577 60s 80s

1 HS 590 0 0

2 HS 591 0 0

t3 HS 592 0 0

t4 HS 593 lOMS lOMS

t5 HS 594 5MS 0

.6 HS 595 lOMS lOMS

7 uP 2890 80s 80s

8 uP 289'l 6OMS 6OMS

9 vL976 40MS 20MS

l0 vL977 6OMS 60s

10. A INFECTOR 80s 100s

l1 vL 1003 4OMS 20MS

,.2 vL 1004 40MS 60s

,_3 vL 3002 20s 40s

t-4 vL 3004 10s 0

,.J vL 3005 60s 60s

,_6 vL 3006 80s 100s

I. NORTHWESTERN PI ,AIN ZONE

17 DBW 95 5S lOMS

l8 DBW 128 4OMS 20MS

)_9 DBW 129 0 5MS

tection),2074 E



ir. No.

46 5179 78S84

VarieW Ludhiana Ludhiani

i0 HD 3128 SOMS 80s

1 HD 3132 lOMS 10s

\2 HD 3133 80s 100s

)J HD 3139 6OMS 6OMS

\4 HD 4730 5S lOMS

i5 HUW 675 lOMS 20MS

to K1204 0 lOMS

\7 MP 12N 20MS 20MS

r8 PBW 6N 0 0

\9 PBW 692 10s 40s

t0 PBW 695 0 5MS

t0. A INFECTOR 80s 100s

1 PBW 697 4OMS 4OMS

L2 PBW 698 0 0

t3 PBW 702 0 40s

L4 PBW 703 0 0

t5 PBW 706 10s 40MS

16 TL2995 0 0

L7 UAS 356 10s 4OMS

t8 wH 1154 10s 40s

L9 wH 1156 5S 10s

;0 wH1'1.57 0 5MS

t1 wH 1164 lOMS lOMS

II. NORTH EASTER] PLAIN ZONE

t2 DBW 126 10s 4OMS

t3 DBW 98 lOMS 20MS

i4 HD3"127 6OMS 60s

t5 HUW 661 lOMS 10s

i6 HUW 677 5MS 5MS

t7 HUW 679 40MS 80s

;8 PBW 693 6OMS 80s

t9 PBW 701 60MS 80s

;0 PBW 704 80s 80s

'0. 
A INFECTOT 80s 100s

;1 uP 2855 60s 100s

;2 w}t1132 20s 40MS

:V. CEI\ ITRAL ZONE

;3 cG 1010 80s 100s

A DDW 30 ( 5MS 5MR

'5
GW 451 100s 100s

;6 GW 455 100s 100s

t7 IlD3'1.46 80s 100s

t8 HD 4728 ( 5MS 0

t9 HI8750 (D 20MS lOMS

70 HI8755 O lOMS 0

t1 K 1215 4OMS lOMS

t2 K"1217 10s 5MS

'J MACS 391 (D) 0 5MS

74 MACS 392 (D) 0 0

75 MACS 660 100s 100s

AICWABIP, eport, Vol.ill (Crop Pro

lr. No.

46 Srr9 78S84

Variety Ludhiana Ludhian:

76 MP',l279 100s 100s

77 NIAW 2O3O 100s 80s

78 UAS 451 (D) 5S 5MS

r. PENINSULAR ZONE
79 DDW 27 (D) 5S lOMS

]0 Hr 8751 (D) lOMS 4OMS

i0. A INFECTOR 100s 100s

i1 HI 8754 (D) 20MS 40MS

,z K1213 80s 100s

)J uP 2864 80s 100s

YI. SOUTHERN HILLS
ZONE

J4 MACS 6507 80s 80s

t5 UAS 358 60s 60s

,rn. SPnCtaI. TRIAL (Dicoccum and
iailinitv and AlkalinitY)

86 DBW 154 60s 80s

87 DBW 155 2OMS 2OMS

88 MACS 5O4O 6OMS 4OMS

89 MACS 5O3I 40s 4OMS

90 DDK 1046 4OMS 4OMS

9l DDK IO44 6OMS 6OMS

92 HW r099 20MS 4OMS

III. SPE(
TRITIC

]IAL TRIAL
ALE)

93 TL2996 0 0

94 TL2997 5MR 5MR

95 TL2998 lOMR 5MR

96 TL2999 0 0

97 TL 3000 IOMR IOMR

98 TL2942 (C) 5MR 5MS

99 TL2e6e (C) 5MR 5MR

V. SPEI IAL TRIAL (MABB/NIL ENTRIES)

100 PBW 722 0 5MS

100. A INFECTOR I 00s I 00s

l0r PBW 723 )S r0s

r02 KB 2012-03 80s 80s

103 HD2932+5126 80s l 00s

104

HD
t932+Lr19lSr25 80s l 00s

05 MMBL 283 80s l 00s

06 HUW 234 (C) 80s l00s

t07 PBW 343 (c) I 00s I 00s

107. A INFECTOR I 00s l00s

tection),2074 26



APR tespottse of AVT IInd and Ist year enhies to individual
nia graminis tritici

tTtoe
I 11e4"!L ]t"er"j i"l"sartI
ERN HILL ZONE

I Hpw aza soMSS 3os

vLs67 20x I rorran

, upw 251 (c) 40MR 10MR

I Hpw s4s (c\ lzovssl 6os
H5277 (C\ 5R 1 20MR

HS 375 (C) 5MR 1OMR
l

I Hs +so (c) I 2oMR o
llI HS507(C) 10R ; 5MR

HS 542 (I) (C) sMS o

I vl ao+ (c) J svrn o

I vrszs(c) I ron I o

vL 8e2 ic) rMS i o

I vr- ooz 19 i sn loMR
WESTERN PLAIN ZONE
HUW 666 I ruryl
iBw 68i f srvrn I ioMR

10x | 10MR

t7n leorvrssf +otr,tsBF(W 3723 leoN4ss 4oMS I 40S

)MSS 30MR | 40MR lOMRDBW 107

HD 3118 20MR 30MR | 40S 4OMS

0

ioMn
0

AUwooo ltunl o i rox
iBw68i lltoJ ioMR ] toM5l
wlpnzi I rox I roun I aox 

l

wH riss 1 Sos I gos -[ +oMSS ]

wrtttlc - l +orurnl +os 
-T +m l

qprylqlIL J TVTJ @\4R j ioi
lPry_Oltr(c) I 5!q 1 30!4I!+ 4qx
TNFECTOR ITOOSL 8oS lloos
og-o:r.slLqt l fts- i 4q\4r l- ts
Hp 2267 \cL I 30q l 30MS | 20MSS

Uqqq4l (aL ]E +ollqltot'tss
r1q qqqgta) l-f'qLl 3!\4-EF tss
qopqqo 01c=) l upq l qq-L,6!tst
l-BlN_5_e!1cL I 5MR l ?qMR l_ sx
PEIV!4 GL =f sq l sua-l :tllqsqBlLqglIUGI l4lMqt ryLf qrull{

jPvv?gg (C) [4q\4ss]_ 3q41 1 4ryIqs
iqry?4_Gl l4yssl 4q_!4\+!_ol4ssiPry!4GL l sqLl 4OMS I l0Mqq

lyl4q2](q_ J qql L 2qt"IR+ 3!VL
ryH4_8! lc) l5q48f 3_0149_+ qqI

ryH 14q 1c_L l3oMSSl 4q I qoq

v,{E!a(IXC) Lqos I 6os 1 5oI
EASTERN PLAIN ZONE

'T

5MS 3014s | 40q

60s 60s I 50s

ioG 90s | 100s

5MR

roMn
40s
8oS

K 1114

c 306

INFECTOR

DBW 3e (C)

HD2733

DBW 14 (C) 2OMS 40MS I sOX 2oMn
TR 3OMRI4OMSS]1OMR
,ox 4OMR I3OMR-TS 5MR

races of

'].Nor
Avr II"d

{
4
-c
6

1.4it
1.6

12

13

II. NO

23_
24

,!-
26

ry=
28

ig
qq-
31

32

to. A
21.
.,,

III. NO

40

4oA
41
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4ovr55

rs L 2qMB
eof T ioMn

sMSS I 1OMR

NIAW 1994

uAS 446 (D) | +os I zorrln

AKDW 2997-'t6(d)

HD 30e0 (I) (c) ] 10MR | 20MR

lufAcq 6222(C) 10MR 1 10MR

MACS 6478 (C) l15MSS 4OMRMS

Nr 543e (C) 3oMSSi 30MS

NrAW 1415 (c) I 
10MR ] 20MR

NrDW 2es (d) (c) I 30MR I 20MR

Raja083 (c) I 
toun I 20MR

Hwj4q(g l4Mq ?q\48
ALTRIAL I

DDK1042
Macs sozz
DDK 1029

Sr. No.
M
+s
[6

49

50

51

iVtsNi
52

53

59

oo

60. A

68

V. PENIN
io
7r
72

78

7a

80. A
8i

82
ss
84

VII. S

AICWSBIP, Progress Vol.Il (Crop Protection), 2074 28



40A 177-6

Varietv
H!110e_8gl{c)
Kharchia 65 (C)

N HILL ZONE

O 2OMR 0

40s

KRL 1e (C)

KR 21q (cI
MACS 2496 (C)

MACS 2e71(C)
INFECTOR I

F{PW 373

Epqnqnqq_
EPry41

HS 590

nd ssT
lgrssgz
HS 593

HS 594

0

5OMSS

40s
3OMSS

1ix
50

10x
rox

4oMR

-
TR

roos
0

HPW 410

HPW 41i

HS SSS

HS 562
r{5577

30x
TR

4OMSS
gox

20MR
20R
40x
eos

4OMR

5MR
TR

aoun
zonrn
2orran

40MR

2OMR

loS
aoM5
5MR

5MR

5MR
lOMR

3OMS

ZoMR
ZOtrrtn

40s

HS 595

2890UP
uP 289't

vL976
vtgzz

vL 1003

vr- ioo+

INFECTOR 80s
fR

+oMn
sMn
TR

-R
zoMs

vL 3002

vL 3004

vTSoos

WESTERN PLAIN ZONE
onwq5
DBW 128

osw tzg
HD 3128

2OMR

30s
4OMR

HD
HD 3133

3132 lOMR
Sfrm

HD 3139

HD 4730

HUW 675

K1204
vri tiiz
PBW 677

PBW 692
PBW 695

Sr. No,

89

90

ti
si

93. A
Avr isi v
! Non1q
1
I

2

rs
1.4

16

17
rs

o

ri. Nont

28

29

30

31

32

^;JJ
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DBW 126
osw %

uP 2855

wrt rrez

}lD31.46
HD 4728 (D)

1OMR ] 5MR

K1217
Meis eoiqoy

4oNtsE

4os
5MR

MACS 3e27 (D)

INFECTOR

4L8Zqq,pt

4OMR
lo

5s \r

l+otvtssf
I 
-aos 

T

Sr. No.

51

III. NOR

53

s+
sE

se

60. A
d

64.;bc

oo.;6/

ry
74;-/)

V. PENI

b.A
81

82

83

84
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I*t"ty t"g9'"; ua"a I 1"a"* f r"""
uAs e58 i qq-= | -qq\ [-orvtn I ioMl
L TRIAL (Dicoccum and Sailnity lnd Alkalinity)
Dnw rsa I 3oNa51 ronin [+orvrn I .un

i-r-zgsi- l-.ynl tqryto 1 ?0o4qq L ,pys
lit-zgsz lsol\ass 4oMS I oos I 3oMS
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tlo igsz*srzo 4ox r 4oMR
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Sr. No.
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IV. SPECI
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AICW€IBIP, Progress eport, Vol.IlI (Crop Protection), 2074 31



of AVt IIttd and Ist year entries to individual races of
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Table 2.4. APR :

pathotvpes Under
sults of AVT genotypes against 40A and 1'17-6 stem rust
ontrolled condition at Mahabaleswar

Sr.No. Genofype 40A LL7-
6

Sr.
No.

Genotype 40A 7t7-6

AVT - : Central2 )ne AVT-I : Central Zone

1 cG 101i TS 20s 1 DBW 110 R 10s

2 DDW 3( (D) 40s 40s 2 Hr 8736 (D) R R

c GW 451 0 R J Hr8737 (D\ 40s 20s

4 GW 455 R R 4 MP 3382 NG NG

5 HD 314t 20s 30s 5 NIAW 1885 30s 30s

6 HD 472i (D) 40s 40s 6 PBW 689 0 R
.7 HI8750 D) 40s 40s 7 A e-30-1 (D) (C) R R

8 HI8755 D) 40s 40s 8 cw 322 (C) 10s 40s

9 K 1215 R R 9 HD 28@ (C) 20s 20s

10 K1217 0 R 10 INFECTOR NG NG

11

MACS:
(D)

)16

20s 30s 11 HD 2932 (C) 20s 40s

12

MACS:
(D)

)27

40s 60s 1.2 Hr 1500 (c) 20s 40s

13 MACS ( t04 R R 13 Hr 1544 (C) R R

1,4 MP 1271 R R 1,4 Hr 84e8 (D) (C) R R

15 NIAW: )30 20s 10s 15 Ilr8627 (D) (C) 40s 20s

1.6 UAS 45 (D) 40s 40s 1.6 MP 3288 (C) 10s 40s

AVT -I:Peninsula Zone 17 MP 3336 (C) R R

17 DDW 2 (D) 40s 40s 18 MP 4010 (C) R TS

18 HI8751 D) 0 R 19 MPO 1215 (d) (C) 30s 40s

19 INFECI )R 60s 60s AVT - : Peninsular Zone

20 F{r8754 D) 30s 40s 20 NIAW 1994 20s 20s

21 K1213 R R 21 UAS347 20s 30s

22 UP 286t 5S TS 22 uAS446 (D) 30s 20s

23 AKDW 2997-1.6(d)
(c)

40s 40s

24 HD 30eo (I) (c) R 5S

25 MACS 6222 (C) 20s 30s

26 MACS 6478 (C\ R 10s

27 Nr 5439 (C) 0 R

28 NrAW 1415 (C) R 5S

29 NrDW 2e5 (d) (C) 20s 40s

30 Raj4083 (C) R 40s

3l INFECTOR 60s 80s

32 uAS428 (d) (c) 20s 30s
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2.2 IDENTIFICA
Yellow rust

The delay in Pro
including latent
sporulation, etc.

reduced selection
estimation of the
account all the f
genotype. AVT
interception of
lines at Karnal a
rows of mixtu
(infector/
stage 37 (Zadoks
boot. On a
for rust develo

AUDPC was ca

stem rust data of

0: It represents
resistance exerts
resulting in short
should be parti
satisfactorily
1- 10: This tyPe
group 0. This cat

resistant pustu
also not imPart a
the pathogen.
11 - L00: The
infection type.
compared to the
resistance (APR)

may exhibit a

genes only.
101 - 200:

Disease initiates
subsequent
severity in these

rusting genotY
resistance and
durable resis

Entries showing
A. DW&
The data of stri
subjected to AU
were grouped

AICWSBIP, Report, VoLilI (Crop Protection), 2074 38

ON OF SLOW RUSTER LINES IN AVT MATERIAL2OIS'14

of epiphytotic development is athibuted to several factors

number of uredosori per unit area, size of uredosori, rate of

of new variants or pathotypes are minimized due to

. A convenient option of identifying slow ruster lines is the

under Disease Progress Curve (AUDPC) which takes into

collectively leading to manifestation of slow rusting in a

ries were sown in single rows, each of L meter length with an

spreader row after every 20ft line for identifying the slow ruster

i4uhubul"rhwar. For creating a load of inoculum pressure, four

of susceptible genotypes were sown as border rows

. The infector/spreader rows were syringe inoculated at growth

th scale for cereals) when flag leaf was just emerging out of

of rust pustules on flag leaf, the high humidity was maintained

ted for yellow rust data of Karnal centre and brown rust and

baleshwar centres.

level of resistance controlled by major genes' This type of

rttottg selection pressure on pathogen, compelling it to mutate'

eld life of a cultivar. Genotypes possessing this kind of resistance

larly avoided in inoculum source areas, however, they can be

n in target areas to seek protection against specified pathotypes.

resistance also represenis strong vertical resistance as described in

,orv includes those entries on which disease initiated as traces of

[rn inrectlon type) not exceeding 10R as terminal reaction. It may

iurable protecti-on and is tikely to be lost owing to adaptations in

ient reaction appears as pustules of moderately susceptible (MS)

sequent progression of disease occurs at a quite slower.rate as

fast rustei check genotype. Such genorypes possess adult plant

renes in addition to the vertical resistance genes. such genotypes

field durability than those possessing the vertical resistance

rs falling in this rurnge of AUDPC truly represent the slow rusters.

the forir of susceptible (S) type pustules on these genotypes but

ion remains sl0wer than the fast ruster check. The terminal

genotypes does not exceed 20S as compared to 80 - 1005 in fast

i C".rotypes belonging to this category carry a long lasting field

ust be preferred while breeding to develop cultivars possessmg

ous ranges of AUDPC are shown below:

rust intensities recorded at different dates of equal intervals were

PC analysis. Coefficient of Lefection (CI) was calculated. Entries

ing totheir AUDPC values and are described below'

nal



AVT II"a Year
0 Nil
1-100 Hr 8736 (t

(C), UAS 4
, HS 507 (c), HS 542 (I) (C), PBW 66U (l) (u), r'bw bbr/ rrrYv rrt
6 (D)and WH 1105 (C). - -

(D) (c), Hr8737 (D), HPW 34e (C),

rvrpo 121s (d) (c;, Nrow 2s5 (d) (c), PDW 291. (C) and UAS 428
101-
200

DPW 521-I

HS 4e0 (c)
(d) (c).

201.-

500

AKDW 29

HD 305e (

MP 3288 ((

7-1.6(d) (c), DBW 107, DBW 39 (U), fl) zvo/ (L)/ nL/',"": \:l' I

1, Hb'airb,:nr8627 (D) (c),HPW g76,HTJw 666, KRL 210 (c), 
I

) PDW 233 (c), vL e67,wH r12+-(I)19)+ld-Wl1r-??. -- -- -- I

501-
1000

A e-30-1 0
(D (C), DB
HS 375 (C
MACS 502

1415 (C), I
vL 804 (C
wH 1098 (

,) (C), C 306 (C), CoW(W) 1 (C), lJbW rru, lrbvv r+ (L// rrl

v bo tU (c), DDK 102s (c),DDK1042, HD 2888 (c), HI1500 (c),

, r< ogoz (q, r 1006 (D (C), MACS 2496 (C), MACS 2971' (c)'

l, MACS o)zz 1c1, MACS 6478 (c), MP 3336 (c), MP 3382 NIAW

rw 20g6 (c), Niw s054 (I) (c), PBW 644 (c), PBW 689, uas 347,

,vLs2s (cj, vr- 8s2 (c),vLs07 (c), wH 1021. (c), wH 1080 (c),

l), WH 1138 and WH 1142.
2864 (C), HD 2932 (Ct HD 2985

)0 (D (c), ni rsa+ (c), HI1563 (c), HPW 251 (c), H5277 (c), HW

tW'521.6 (C), K 111'4,K8027 (C), Kharchia 65 (C), KRL 19 (C)' MP

II 5439 (C); NIAW 1885, NIAW 1994, PBW 590 (C) and Rai 4083

BW 703, PBW 722,TL2942 (C)' TL

| 2gs5, TL 2gs 6, TL 29s7, TL 2998, TI? ?299 anLd T! ?q9_0 : - - -
PW 373, HS 590, PBW 697,PBW

iw 723.

>1000 BRW 3723

(c), HD 3(

2044 (C),1
4010 (c),
(c).

AVT I't Year 2013-

0 Hr 8755 0
2e69 (C\,'-

1-100 DDW 27

702andP
101-
200

DBW 129
PBW 692,

DB\d/ 95, HS 562,}{UW 66'L, K 12U4, MALb Jvro \u)' L"Dv\ o//'
i/T cnn? \/T ?0O4 and WH 1157.

201.-

500

DBW 126
HPW 411

K1215, K

1004, vL

DBW98,HI8750(D),HI8751(U),H-r'W4UU/nr"vv{rur/r1rvv'tru'
HPW 412,}J5547t,H5 59L, HS 593, HS 595, HUW 675,HUW 679'

1217,MACSgg27(D),PBW695,PBW706,rJA5358,VL1003'vL
76,W}J1132,WIJ1156 aurrd

501-
1000

DBW 128

HD 3127,

577, FIU\
PBW 701.,

bew 154, DBW 155, DDK 1044, DDK 1046, l'LW 'Jz-L' rLv\ rz-/'
HD g128, HD 3132, HD g1gg, HD 4730, Hr 8754 (D), HS 558, HS

r677,K82012-03,MACS5031,MACS5040,MP1'277,PBW693'
PBW 704,UAs 356, UAS 451 (D), VL 3005, VL 977 an4 W41154'

>1000 cG 1010,

HD 3133,

283, MP
2891 and

FLW 32-3, GW 45L, GW 455, HD',Z9JZ+>tZO' r1u zYcz'f Lrl.2/ rLLr'

HD 31,46,HUW 234 (C),K1213, MACS 6507, MACS 6604, MMBL

279, NIAW 2030, PBW 343 (C), UP 2855, IJP 2864, UP 2890' uP

/L 3006.
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B. MAHAB

AUDPC based ir

Genotypes sho
Mahabaleshwar

LESHWAR

:ntification of slow rusters

'ing AUDPC value below 200 for stem and leaf rust at

lentre are described below:
AUDPC
value

Genol pes

Stem Rust, AVT - vear.2Ol3-14
0 VL 10i i andUP 2864 (2)

01 - 100 HPW
HD 31

,01,HPW 411,HPW 412,H5 547,H5 595,VL 976,VL 977,VL 3006,HD 3132,

r6,HD 47 28 (D ),TL 299 6,T L 2999,TL 29 42(C), PBW 7 23

101 - 200 HPW
DBW
PBW:
GW 4]

UAS I

DIC-O
32-2a

i73, HPW 410, HS 593, UP 2891, VL 3002, VL 3004, VL 3005, DBW 95,

28,DBW 12g,HD 3133, HUW 675,K1204,P8W 677,PBW 692,PBW 698,

)6,TL2q95,DBW 1,26,HD 3127,P8W 704, UP 2855, DDW 30(D), GW 451'

i,K1217, MACS 39L6(D), MACS 6604,MP 1279, NIAW 2030, HI8751(D),

'8, 
DBW 154, SPL-DIC-0s, SPL-DIC-06, SPL-DIC-O7, SPL-DIC-O8, SPL-

, SPL-DIC-1O, SPL-DIC-1'1.,TL2998,TL 3000, TL 2969(C), FLW32-1, FLW

d FLW32-3
Leaf Rust, AVT - I rear,2O13-14

0 Nil
L-100 HPW

577,H
vL97
128, L
1204,)
703,P
126, L

PBW:
HD 4'
UAS,
DBW
DIC-O
DIC-1
PBW
FLW3

zs,Llpw 400, HPw 401, HPW 410, HPW 411,H5547,H5 558, HS 562,H5

i 590, HS 591, HS 5g2,HS 593, HS 594,H5 595, UP 2890,UP 2891',VL976'

, VL 1003, VL 1004, VL 3002, VL 3004, VL 3005, VL 3006, DBW 95,DBW

3W 129, HD 3128, HD 3132,HD 3133, HD 3139, HD 4730, HUW 675, K

IP 1277,P8W 677,PBW 672,PBW 695, PBW 697, PBW 698, PBW 702, PBW

iw 706,TL2995, UAS 356, WH 1154, WH 1156, W}l1157, WH 1164, DBW

BW 98, HD 3127, HUW 661, HUW 677, HTJW 679, PBW 693, PBW 701,'

04, uP 2855, WH 1132, CG 1010, DDW 30(D), GW 451, GW 455, HD 31'46,

l8(D), HI8750(D), HI8755(D), K-1215, MACS 6604,MP 1279,NLAW 2030,

51(D), HI 8751(D), HI 8754(D), K 1,213,IJP 2864, MACS 6507, UAS 358,

t54, DBW 1.55, SPL-DIC-01, SPL-DIC-}Z, SPL-DIC-O3, SPL-DIC-04, SPL-

, SPL-DIC-06, SPL-DIC-OZ SPL-DIC-O8, SPL-DIC-}9, SPL-DIC-10, SPL-

, TL 2996, TL 2997, TL 2998, TL 2999, TL 3000, TL 2942(C), TL 2969(C),

22, PBW 723, KB 2012-03, HD 2932-Lr19/5r25, MMBL 283, PBW U3(C),

:-1, FLW 32-2 and FLW32-3

101 - 200 K121 , MACS 3916(D) and DDW 27(D)

Stem Rust, AVT - I vear, 2013:L4

0 HS27' 'C). HS507(O, HS542 (lXC), VL829(C) and PBW660(1)(C)

01 - 100 HPW
DPWt
HI87(
HW5:

;r tcl, nsgzs(c), vl-804(c), vL892(C), VL907 (C), rlUW 666, DBW88(1 ) (C),

z1-50(c), HD3059(C), PBW590(C), PBWW(C), DBW39(C), HD2888(C),

'(D), GW322(C), HD 3090(1)(C), NIAW 1415(C), RAJ 4083(C),HWl}4J(C),
1,6(c). MACS5022, DDK 1029(C), MACS 2496 (C)

10L - 200 HPW
H.DZC.

15M(r
MAC

gzo, vtgez, HPW349(C), HS490(C), DBW 107, WH1729, WH1142'

7(C), HD3043(C), HD2733(C), K 1006(1)(c), Hr8736(D), HI 1500(C), HI

), Hr 8498(DXC), HI 8627(D)(C), MP 3336(C), NIAW 1994,MACS 6222(C),

6478rc\, NIDW 295 (dXC) and MACS 2971' (C)

Leaf Rust, AVT - I vear,2013-14
0 -Nil-
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c), H5277(C), HS375(C), Hs4:9!9)' 
I

t, H5542 (lXC), VL804(C), VL829(C), VL892(C), VL907(C)' !Yy999' l

wIJ112g, WUttgs, wH1142, DBW88(1)(C), DBW90(1)(C), DPW621-

fD2s67(C), HD3043(C), HD3059(C), HD3086(1)(C), PBWseO(c)'

c;, rnwo'oo(1xc), nowzaalc;, PDW314(C), WH1021(C), WH1080(c)'

1ij, wHrrzilijlcy, Bnwz72z, DBw107, HD3118, K1114, DBW14(c)'

:)" , :rrD2733(C), HD2888(C), HD2985(C), HI1563(C), K 0307(C), NW

K 1006(1xc), Nw 5054(1XC), DBW110, Hr8737(D), MP3382, NIAW1885',

cwgzzic), HDz864(c), HI 1500(c) , HI 15r14(c), HI 8498(DXC), HI

:), Mp aisblc;, MP 3336(c), MP 4010(c), MPo 1215(dXC), NIAW 1ee4'

','uAS Ue1O1, HD 30e0(1)(c), MACS 6222(C), MACS 6478(CJ,-NIAW

NrDW zob 1a;1c;, RAI 4083(c), UAS 428(dXC), co w 
-(w) 

1(c),

(c), HW5216(C), MACS 5022, DDK 1'029(C), KRL 19(C), KRL 210 (C)'

1e6(C) and MACS 2e71 (C) -

01 - 100 HPW 3i
HS507(C
PBW681
s0(c),
PBW644
wH1105
DBW3e(
2036(c),
PBW689
8627(D)r
UAS 34
1415(C),
l{W204t
MACS 

'L01 - 200 PDW29 rc\, HD2932(C) and AKDW zee' /- t o(oX9

COOPERATORS

NAME
M.S. SAHARAN

S.G. SAWASHE

SEEDLI
RUSTS

A. Flowerdale, Shi

(a) Rust resistanc
To identify rust r,

lines of AVT-II at

pathotypes. A wj
Brown rtst (Pucci

different avirulen,
the rusts was obs<

the rusts whereas

possessing Sr31 re

Lr26 were resistar
rust pathotyPes.

AVT II Year
Resistant to brou
Resistant to bron
Resistant to Yell
Resistant to brou
AVT I Year
Resistance to all t
Resistant to brorl
Resistant to Yellc
Resistant to Yell,
HUW675, HUW6
vL1003,vL1004,V

2.3

AICW€IBIP, Progress

RESISTANCE TEST

la

CENTRE

KARNAL
MAHABALESHWAR

AGAINST PATHOTYPES OF WHEAT

sistant lines of wheat and characterize rust resistance genes, 93

d, 1071ines of AVT-I of wheat were evaluated against different

le spectrum of pathotypes of black tust (Puccinia graminis tritici),

ia tiiticina) and Yellow rust (Puccinia striiformls) of wheat, having

e/virulence structure were used in the sfudies. Resistance to all

:ved on PBW703 0f AVTI. Ten other lines were resistant to two of

31 lines were resistant to one or other rust A11 the wheat lines

ristant to black rust, whereas those possessing Lr24 and some with

to brown rust. some of the lines with Yr9 were resistant to yellow

and black rusts : HI1544,HI1563
and yellow rusts : PBW681
, rust only : PBW660(I)(C)
rust only t HD2864

rusts was observed in PBW703.

and black rusts: UP2891,HUW677
and brown rusts : PBW 697,PBW 698, PBWT 22, PBW723

r rust only : ]HD}11B, HD4728, HPW411, F{rS,592, HS593, }15594'

;,HW1099,K1204,MACS3927(D),P8W692,P8W701',P8W702,

eport, Vol.Iil (Crop Protection)' 2014 4'1,



Resistant to black
H5547,TL2942,
Resistant to

(b) Rust res
Rust resistance
Rust resistance ge

pathogen in
markers, charact
postulating rust

Yr genes
AVT II
In AVT II materia
was found to conf
is susceptible to
513L was postula
postulated in few I

AVT I
Four Yr genes
Yr2was inferred i
lines. YrA was cha

Sr genes
AVT II
Eleven 5r genes

(Table 2.7). Sr11

lines, respecfl
Postulation of Sr3

lines, SrTb in 9,

whereas Sr12 a

resistance based

AVT I
Twelve Sr genes (

(Table 2.8). Sr11'

respectively.
identified rn17li
lines, respectively
in one line each.

and 511.1.

Lr genes
AVT II
Nine Lr genes (

2.9). Most of the
conunon resls
(28 lines). The
lines only. Li
Lr34 were postu

AICWtIBIP, Progress Vol.ill (Crop Protection), 2074 42

rust only: AII the lines possessing Sr31, HPW401, HPW410'

6g;L2dg8,TLZ9gg and TL3000 were resistant to black rust.

rust only: HD3L33, CG1010, GW45L, GW455

nes in AVT lines
(Lr, Sr, Yr) were characterized using gene matching technique'

could be characterized only in the lines where differential host-

was present. However, genetic linkage, Morphological

ic irrfection types and pedigree also formed the basis for

genes in absence of host pathogen differential reactions.

5 Yr genesfpatterns were characterized in 71 lines (Table 2.5). Yr2

: resiitance in maximum number of lines (46). However, this gene

y of the virulent pathotypes. Yr9 which is linked to Lr26 and

irr Zt tittut. Other resistance genes like YrA, Yr18, Yr27l were

only.

postulated in 76lines of AVT I material (Table 2.6). Among these,

+z lit 
"r. 

Yr9 which is linked to Lr26 and 5131" was identified in L7

rized in L5lines whereas Yr27 was identified in 2lines only.

,7b,8a,9b,9e,11',12,13,24,3L) were characterized in 83 lines

as postulated in 33 lines followed by sr2 and 5131 in 27 and 21

Postulation of sr2 is based on characteristic micro-flecking.

is based on its linkage to Lr26 and Yr9. Srgb was identified in 12

in7, SrSa and 5r9e in 6 lines each. sr 24was inferred in 5 lines

sr13 in one line each. Most of the durum wheat varieties had

Sr7b, Sr9e, SA'l', Sr 12 and 5113.

r2,5,7b,8a,9b,9e,11,13, 25, 26,30,31) were characterized in 99 lines

as postulated in 50 lines followed by Sr2 and Srgb in 42,19ltnes,

tulation of sr31. is based on its linkage to Lr26 arrd Yo was

]s whereas srTb rnlT lines. sr13, SrSa were postulated in 13 and 3

Other resistance genes Sr9e,5125, 5126 and Sr30 were postulated

Most of the durum wheat varieties had resistance based on srTb

3, 10, 13, 18, 2g, 24, 26, 34) were characteriz ed tn 77 lines (Table

fes possessed more than two resistance genes' Lr-23-wasthe most

gene ar,d was characterized. n37% of the lines followedby Lr13

ion of lines with Lr26 has reduced and was identified in 21

ise Lr10 was inferre d. n 17 lines,Lr3 in 3 lines, whereas Lr24 and

in 5 lines each. Lr18 was inferred in one line only'



{

AVT I
Ten Lr genes (Lr
(Table 2.10s).

the most cornrno
followed by Lr23

characterized in 1

were postulated
inferred in one li

, 2a, 10, 13, 1.4a, 18, 19, 20, 23, 26) wete characterized in 87 lines

y of the lines possessed combination of resistance genes. Lr13 was

resistance gene and was characterized in about 39% of the lines

(28 lines), Lr10 was postulated in 20 lines, whercas Lr26 was

lines. The proportion of lines with Lr26 has reduced. LrL, Lr18

12 and,4 lines, respectively. Lr2a, Lr'14a, Lr19 and Lr20 werc

each.

Table 2.5. Postula ion of Yr in AVT II"d material dur 20L3-'t4

Table2.6. nof Yr in AVT I'tmaterial dur 20L3-L4

Details of Lines

BRW372T DBW110, DBW90, GW322,HD2864, HD2888,

HD2g 67, HD2g85, HD3043, HD3086, HD31 1 8, HIl 500,

HL1544,HI1563,HI8498,Hr8736,Hr8737,HPW349,HPW376,
H5542,HW2044,K0307,K1006,K111'4,K8027,MAC5297'1"
MACS5O22, MACS6478, MP3288, MP3336, MP4O11, NI5439,

NIAW1885, NW5O54, P8W314, PBW644, PBW689

RAJ4083, IJ A5347, IJ As/1i6, VL967, WH1080, wH1105,

wH1124,WH1129, WH1138

C.W t"tl t OeW39, D8W107,HD3090, HPW251,H5507,

HW 521,6, M ACS249 6. NIAW1 41 5, NW2036, PBW590,

PBW660, W H1121., W H1142

HD27 33, HS27 7, HS37 5, VL804, V L829

MACS6222,YL9O7
}jUW 666, MP3382, NIAW1994, VL892

Details of Lines

cG101O DBW95, DBWL28, DBW155, DDK1046,

DDW27, DDW3O, GW451, GW455,

}JDzgg2+ Lr19 + S 126, HD2932+ 5126, HD3127, HD3139,

HD 47 30, HI87 5 4, HI87 55, HPW4 O O, HPW4O1, H PW41 O,

H5547, HS558, H5577, HS595,

HIJW 2g 4, HIJW 6 61., HrJW 67 7, K1213, K1215, K82012-03,

MACS391 6, MACSsO4O, MACS65 07, MACS6 60 4, MBBL283'

MP127g, MP1277, NIAW2O3O, PBW 677, PBW695, UAS356,

IJ P 289 0, VL3 006, w H1132, W H115 4, W H1157, W H11' 64

D B\ 454, HD3 128, HD3133, HD31 46, F{UW 57 9, K1217'

PBW 693, PBW 7 0'., UP2855, UP286a, V LW 6, V LW7, V n0f

IHPW 41.2, UAS358, VL3004

PBW704
DBW g& DB\A/1 2 6, DBW 129, HD3132, HPW3 73, tfqs 62,

HS590, TL2ggs, UAS451, rJP2891., VL30!91/FI11!9

AICW&BIP, Report, Vol.II (Crop Prctection), 2074



Table 2.7. Postulat nes in AVT Il"dmaterial

Table 2.8. Pos in AVT I'tmaterial durin

Details of Lines

oswr+(c), Hr1544, HI1563(C), K0307(C),

HPW349(C), PBW

7b+11+2+

9e+12+2+
GWng, K11L4, K8027 (C), HI8498 (DXC), PBW681,

11.+2+

5+8a+9b+11
erpwzqe 7 -1,6 (d) (c), HD2e85 (I) (C), KRL21 0 (C),

NIAW1885, NW ,WH1124(IXC), WH1138

K1006(D(C\,VL9678a+9b+11+
HD2864(C) , HD29678a+11+

BRW 37 2' HD3118, HTJW 666, MP3382, NIAW1 994,

PBW689, WH1129
lHr87 37 (d\, PDW291 (C), PDW31

a.9a9a p) (c), DBW88(IXC), DDK1029(C),

DDK1.0 42, HD1 098 (C) (C), HI8 73 6 (d), MACS2971 (C),

MACS5022, MPOL 2L5(d) (C), NI5439(C), Raj4083 (d),

HD2888(C), HI1500(c), MP3288

e"* 0 D (O DBw39(c), DBwl'l7, HD2733(c)'

HS277 (C), HS507(c), HWs21 6 (C), MACS62 22(C)'

NIAW1415 (C), NW2036 (C), VL 907

nuaomlg 1C), HPW251 (C), MACS24e 6(C),

wH1021(C),WF{1] 42

, PBW5e0(c), PBryq6lgx9) l
31+5+2+

Details of Lines

cG 1 0 1 0. HUVV6' 7, PBW 7 23, TL29 42 (C)' TL29 69 (C),

TL2999, TL3000, uP289I
ogwtzg,Gw451 (D), HD3139, ffi59a, w

7b+11+
8a+13+2+

Dnwqs, HS59t PBw 672, PBw 695, PBw 697, PBw698,

vL1004. vL3005, wH11579b+11+2

Dotnpz rol oowgo (D), HDarcl'rrrwsl(D,Hr875a11+2+

AICW&BIP, Report, Vol.ill (Crop Protection), 2074



11+13+2+
HI8755 (D), HPW411, VL3002

5+9b+11+

DBW98, GW455, HD3127,HD3132, HS59O, HS593,

uP2890. WH1132

8a+11+1
DBW128, HPW4OO, HS558, H5592, PBW 677, PBW7O2,
PBW706, UAS356, WH1156

D8W155, DDK1046, HD4728 (D), HI8750 (D),
HPW373, HUW234 (C), HW1099, MACS39'1.6 (D),
MACS3927 (D), MACS5031, MACS5040, MMBL283,
NIAW2O3O, TL2996, UAS451 (D

11+L3+ IJUW 67 5, KB 2012-03, MP1279,
K1215
HD2932-Lr19/ Sr25

DBW1 54, HD3]4 6, HPW 412,HUW 67 9, PBW 693,

PBW7?], UAS358, UP2855, VL977, VL1003, VL3004
3L+2+ HD2138, HD3133, PBW343 (C\,VL976

K1217

31+5+2+

BRW 37 23, GW 322(C), HD2932(C), HD31 1 8,

Hr8627 (d) (C), HPW34 9 (C), K1114*, K8027 (C),
vL967, WH1080(C), WH11

13+1+

DBW88 (rXC), DBW1 1 0, DPBW 621-50(C),
HD2985(C), HD3043(C), HS542(D(C), HUW666,
KRL210(C) , PBW689, WH1124(C\, WH11.29

13+10+3+

A-9-30-1 (dXC), DBW1 4(C), HD29 67 (C),
Hr8736(d), Hr8498(dXC), Hr8737(d), HS490(C),
MACS6478(C), MP1215(dXC), NW5054(rXC),
PDW233(dXC), PDW2e1(dXC), PDW314(d),
RajaO$(C), U A5347, UAS428(d)(C), UAS446(d),
wH1138

Table 2.9. Postu in AVT Il"amaterial durin
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No. of Lines Detail of Lines

KO307(C), NIAW1994
K1006(I)(C), NIAW1885
HPW376,V
HD2888 (C), Hr1 500 (C), HW 2044(C),
MP3288(C), MP4ol
cow(w) (I) (c), HW5216(C), NIAW141
HD30e0(D (C), HS507(C), MACS6222(C),
vL907(C), WHl081(C),
DBW1O7*, PBW

26+3+1+ wH11.42
HPW251 (C), MACS2496(C), N

HD27 33 (C), H5277 (C), HS3 75 (C), VL804 (C),

Detail of Lines

DBW95, DBW 126, DBW128, HD2932+ S 126

HD3127, HPW4OO, HPW4O]., HPW41O, HS558,
HS590, HS593, H5594, MACS650Z PBW692,
PBWT 06, TL2997, TL2998, UP2890, VL3002,
wH1154, WH11,56, WH1164
HPW411

L3+L0
DBW98, DBW 129, HD3132, HS596, HW 1.099,

vL3006, wH1132, WH1157
13+10+1

HI8750(d), HI8755(d), MACS3927 (d

HD2932-Lr19/ Sr25

DDK1046, DDW30(d), MACS5040
DBW1 55, HD3139, HD 47 20 (d), HD 47 30 (d),
HI8751 (d), HI8 754 (d), H5562,K1215, K82012-
03, MACS3196(d), MACS6604, MMBL283,
MP1279, NIAW2030 , PBW677, PBW695,
TL29 67 (C\, UAS356, VL3005

IJUW 67 5, MP127 7, PBW 7 02, VL1 004

23+10+1+

DBW154, HD3128, HD3133, PB

F{PW412, VL3004
PBW693, UAS358

26+10+1+

Table 2.L0. Postu in AVT I'tmaterial duri

AICW€IBLP, Progress Vol.Iil (Crop Protection), 2074



Detail of Lines

HD31.46, K12't 4, PBW701, UP2864, VL977,
vL1003
uP2855. VL976

Both the rusts
DDW 30 (D), HD 3146,

MACS 6604,Hr8751.(D),
DBW 110, NIAW 1885,

HD 2864(C), Hr 1500(C),
HI15414 (C),

MP 3288 (C), MP 4010 (C) ,

MPo 1215 (d) (c),
NIAW 1994, }i4,ACS 6222

(c), MACS 6478 (C),
NrAW 1415 (C),
NIDW 2es (d) (c)

and Raj4083(C)

,GW 322
1500 (c),
(D) (c),
288 (c),

(D) (c),

NIDW

DDW 30 (D), GW455, HD
31.46,Ht 8750(D), MACS 6604,

HI 8751(D), DBW 110, NIAW
1885, PBW 689, HD 2864(C) ,

HI 1500(C), Hr 1544 (C), MP
3288 (C) , MP 4010 (C) , MPO
1215 (d) (c), NIAW 1994, UAS
347,UAS 446 (D), HD 3090 (1)
(c), MACS 6222 (C), MACS
6478 (C), NrAW 1415 (C),
NIDW 2e5 (d) (c)

and Raj4083(C)

DDW 30 (D), GW
3'1.46,HD 4728 (D),
MACS 3916 (D), M
MP 1279, HI8751
2864,D8W 110, HI
MP 3382, NIAW 1

(c), HD 2864(C),
Ht1544 (C), HI
Hr8627 (D) (C), MP
MP 3336 (C), MP 40
MPO 121s (D) (c),
1994. AKDW 29971
MACS 6222(C),M
(c), NIAW 1415

295 (D) (C) and RA

iii. Adult pl t resistance to brown and yellow rusts
Lines of AVT II
Pathotype 46511.9

year were evaluated for identifying adult plant resistance.
78584 of yellow rust and 77-5 and104-2 of leaf rust were used

in the study. Opti m conditions for infection of rust and growth of wheat material
were provided. 376, HPW349 (C), HS490 (C), HS507 (C), WH1080 (C), Raj4083

(C) and KRL210
brown rusts.

conferred considerable adult plant resistance to both yellow and

B. MAHAB
AVT genotypes CZ &.PZwere tested against selective pathotypes of stem and leaf

house condition. These were tested at seedling stage against 8

pathotypes of ste rust and 12 pathotypes of leaf rust as detailed below.
rusts under

Pathotypes used:
Stem Rust : 11,
Leaf Rust : 77-2,

\Atrheat genotypes

0 A, 117, 117 -']-,, 117 -3, 117 -4, 117 -6 and 122

-3, 77 -4, 77 -5, 104-1,, 104-3, 104A, 1048
12-1., 12-2, 12-4 and'1.62-L

Table 2.1,1. Resi nt genotypes of
at stage under house condition.

COOPERATORS

NAME

S.C.BHARDWAJ,OPG

S.G. SAWASHE

resistant are depicted in Table 2.11

wheat from AVT trial against selective

A& P PARSAD

CENTRES

FLOWERDALE, SHIMLA

MAHABALESHWAR
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Leaf blight (spot tch) of wheat is a major disease of wheat in north eastern

plains zone (N ) and Peninsular zone (PZ).Inrecent years, the incidence in
N\AIPZ is i ing when the temperafure during crop season rises above

PROGRAMME

3.1.. LEAF BLIG

25oC. The grai
losses, the quali

most effective
deals with the

seed treatment i

LEAF BLIGHT

SCREENING NURSERY (LBSN), 2013-14

yield losses may vary from 10-50%. In addition to yield
also deteriorates depending on the level of susceptibility of

ategy for the management of disease. The present chapter
itoring of the associated pathogens, status of resistance in

a cultivar agai t the pathogen. Since leaf blight occurs in all the wheat
growing agro-cl tic zones, deployment of resistant cultivars remains the

advanced wheat tries against leaf blight, identification of stable sources of
resistance and nagement of seed and soil borne inoculum using fungicidal

popular wheat varieties.

Objective:
To know the sta s of resistance against leaf blight in the entries of advanced

varietal trial (A
entries.

I and II year) as well as retesting of other known resistant

Composition:
This nursery having 215 test entries comprising of previously identified

ght resistant entries (11 Nos.) and entries of AVT I year (111

r (93 entries).

planted at 15 centres listed below:

promising leaf b
entries) and II

This nursery wa

One row of 1m length of each entry was planted and a row of a highly
RAJ4015 was repeat planted after every 20 test entries. Thesusceptible en

inoculations of
days intervals
recording of di

thogens were done right from the month of January at L5

ith frequent irrigations till development of disease. The

was done on 0-9 double digit scale at three stages,

flowering, dou and hard dough stages to observe response of each entry
t at various stages. The left side digit indicates the score ofagainst leaf blig

blight on flag (F) and right side digit of score represents the per cent

blighted area of g-1.Ieaf (F-1) and the score (0-9) was as follows:

ations
d, Varanasi, Pusa (IARI), Coochbehar, Shillongani, Kalyani,

l, Pantnagar, Ludhiana, Hisar, Kaul (5)

AICWt'BIP, Report, Vol.UI (Crop Protection), 2074 48



0-No blight, 1-U
30o/' leaf area I

blighted, 6-51.-6C

leaf area blightec
Amongst three s

of giving clear
therefore data at
test entries inclu
Table 1.5 of chap

The highest as w
stages separatell

Table 3.1 Leaf blil
L4

to 10% leaf area blighted, 2-11.-20% leaf area blighted, 3-21-

lighted, 4-31.-40% leaf area blighted, 5-41'-50% leaf area

Yo leaf area blighted, 7-61.-70% Ieaf area blighted, 8-71'-80%

,9->80% leaf area blighted.
lges, blight record at dough stage was most distinct in terms

:omparison between resistant and susceptible stage and

lough stage was used for final categorization of resistance of
.ing AVT II year and data of AVT II year is also presented in
er 1.

rll as average blight score was also calculated at three growth
and data are given in the following Table 3'1.

ht score of different entries at three different growth stages 2013-

S.No. Entry
LEAF BLIGHT SCORE (dd)

Flowering Dough stage Hard dough stage

HS AV HS AV HS AV
Source: AVT IInd Yei 207jJ.-'t4

I. NORTHERN HIL ZONE

1 HPW 376 35 1,2 68 24 69 36

2 vL967 45 12 57 24 78 35

HPW 251 (C' 35 12 57 24 78 36

4 HPW 349 (C' 12 01 24 13 67 35

q H5277 (C\ 13 01 24 13 67 35

6 HS 375 (C) aA 1,2 56 24 68 35

7 HS 490 (C) ZJ 12 38 24 58 36

8 HS 507 (C) ZJ 01 48 24 69 35

HS 542 (I) (C 12 01 37 13 67 36

10 vL 804 (C) c/ 13 68 35 79 46

11 vL 829 (C) 25 T2 45 24 78 36

12 vL 892 (C) 45 13 78 35 99 46

"t3 vL907 n n^ 12 45 24 67 35

II. NORTHWESTER PLAIN ZONE

14 HUW 666 35 12 56 23 78 35

15 PBW 681 57 13 68 24 89 36

t6 wH1129 z3 1,2 45 24 67 46

t7 wH 1138 35 13 58 24 78 35

18 wH11.42 25 12 57 24 78 46

t9 DBW 88 fl 35 1,2 J/ 23 68 36

20 DBW 90 (I) ( 45 13 67 34 89 46

20. A RAT 4015 (CI rck) 68 34 78 46 99 68

21 DPW 621-50 t, 35 12 57 23 78 46

22 HD2967 (C\ 13 1l 29 13 67 35

23 HD 3043 (C) lo 01 79 24 79 35

24 HD 30s9 (C) 35 1.2 57 23 79 46

25 HD 3086 (r) -l 35 1,2 57 35 89 46

26 PBW 590 (C) 35 12 68 24 89 46

27 PBW 64rc\ 2J 11 78 23 89 45

28 PBW 660 0) t) z5 11 35 13 79 35

29 PDW 233 (C' ZJ 12 57 24 89 46

30 PDW 291(C 13 01 46 23 69 35

AICW&BIP, Report, Vol.Iil (Crop Protection), 2074 49



S.No. Entry
LEAF BLIGHT SCORE (dd

Flowering Dough stage Hard doueh stage

HS AV HS AV HS AV

31 PDW 314 (C' 25 11 58 24 89 35

32 wH 1021 (C 25 13 56 34 78 46

JJ wH 1080 (c 35 12 69 25 89 45

34 wH 1105 (Cl 35 13 78 35 89 46

35 wlj11240) .I 35 t2 78 34 78 46

TII. NORTH EASTEN .I PLAIN ZONE

36 BRW 3723 24 12 45 24 69 35

37 DBW 107 37 12 47 24 78 36

38 HD 3118 25 12 35 23 77 46

39 K 1114 37 12 47 24 89 46

40 c 306 (c) 34 12 45 24 79 46

40. A RAT 4015 (C] :ck) 78 34 78 46 89 67

41 DBW 14 (C) 57 t2 78 35 99 57
Aa DBW 39 (C) 35 1,2 47 23 79 46

43 HD 2733 (C\ aA 1,2 78 34 99 46

4 HD 2888 (C) 23 1,2 36 23 78 46

45 HD 2985 (C) 27 12 99 34 99 46

46 Hr 1563 (C) 35 13 78 35 89 47

47 K 0307 (C) 38 13 78 24 79 46

48 K 1006 (I) (c 24 12 89 24 99 46

49 K8027 (C\ 14 1,2 69 24 89 36

50 NW 2036 (C' 34 12 79 34 99 57

51 NW 5054 (r) r) ZJ 12 68 24 99 56

IV. CENTRAL ZONT

52 DBW 110 23 12 79 25 99 46

53 Hr 8736 (D) 24 12 79 24 99 46

54 Ht8737 (Dl 34 1,2 89 34 99 46

55 MP 3382 45 12 79 35 99 46

56 NIAW 1885 34 13 79 35 99 47

57 PBW 689 ZJ 12 37 24 68 35

58 A 9-30-1 (D) c) 57 24 99 56 99 67

59 GW 322rc\ z5 12 56 35 68 46

60 HD 2864 (C) 78 23 99 45 99 56

60. A RAI4015 (Cl :ck) 56 34 89 56 99 67

61 ilD2932rc\ 45 12 79 35 99 46

62 Hr 1500 (c) 25 12 79 35 89 46

OJ HI1544 (C) 45 12 89 35 99 46

& HI8498 (D) -) ZJ 01 69 24 79 36

65 H18627 (D\ -, 23 12 79 35 79 46

66 MP 3288 (C) 45 13 79 35 79 57

67 MP 3336 (C) 56 23 99 46 99 57

68 MP 4010 (C) 79 24 99 45 99 56

AQ MPO 1215 (( (c) 35 12 57 25 79 46

V. PENINSULAR ZC {E

70 NIAW 1994 35 13 79 35 99 57

7"1 UAS347 13 1-1 36 23 78 35

72 UAS 446 (D) 13 11 36 13 89 35

73 AKDW 2997 5(d) (c) 46 13 79 35 99 57

74 HD 3090 (r) -l 45 13 67 35 99 56

75 MACS6222 l) 35 1,2 67 34 89 46

76 MACS 6478 I ZJ 12 35 24 79 35
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S.No. Entry
LEAF BLIGHT SCORE (dd

Flowering Dough stage Hard dough stage

HS AV HS AV HS AV

77 Nr s439 (C) a^ 12 89 35 99 57

78 NIAW 1415 ( ) 13 01 36 24 78 46

'70 NIDW 295 (c (c) .A 12 68 24 68 46

80 Rai 4083 (C) 35 13 89 45 99 57

80. A RAI4015 (Cl rck) 56 24 89 56 99 67

81 UAS 428 (d) r) 35 12 57 35 79 46

VI. SOUTHERN HIL S ZONE

82 CoW(W) 1 (( 24 12 55 24 89 46

83 HW 2044 (C) 57 13 99 35 99 56

84 HW 5216 (C) 35 13 79 35 99 \7

VII. SPECIAL TRIAT
85 DDK 1042 56 13 79 24 99 46

86 MACS 5022 37 12 79 35 79 46

87 DDK 1029 (( 23 11 89 35 89 56

88 HW 1098 (I) l) z3 12 89 34 99 46

89 Kharchia 65 r) 48 23 89 45 99 57

90 KRL 19 (C) 68 24 79 36 99 46

91 KRL 210 (C) 25 12 47 35 78 46

92 MACS2496 l) 35 12 67 24 78 46

93 MACS2971
.\ 24 12 89 35 99 46

A. Resistant: (AV. S( fRE RANGE 0G13, HIGHEST SCORE UP TO 35)

Source: AVT IInd Ye r200742
94 KARAWANI/4 rF-/3/ sorv / / NAD63/ CHRIS 13 11 25 23 46 35

Source: AVT IInd Yt r 20lO-11

95 vL829 24 12 35 23 56 35

B. Resistant: (AV. S( )RE RANGE 14-35, HIGHEST SCORE UP TO 57)

Source: AVT IInd Y< n 2008-09

96 HP 1913 24 1,2 67 24 89 35

Source: AVT IInd Yt Lr 2009-10 00 24 0 0 0 0

97 DBW 51 13 01 25 13 67 35

Source: AVT IInd Yt r2077-12

98 PBW 660 13 01 34 13 57 35

Source: AVT Ist Yea 2072-13

99 HS 557 z3 12 45 24 89 35

100 HS 575 z3 1,2 45 24 67 35

100A RAT 4015 (C eck)
q6 34 78 46 89 67

101 uP 2872 25 12 47 24 79 46

102 vL 1001 1? 02 34 24 58 35

103 vL 1002 14 02 25 23 67 35

104 DBW 101
ni 12 48 24 79 35

Source: AVT Ist Yea 2073-14

I. NORTHERN HILI ZONE

105 HPW 373
a^ 1,2 57 34 89 46

106 HPW4OO 46 12 79 35 89 46

107 FIPW 401 37 13 69 35 89 46

108 HPW 410 t3 02 56 24 79 46

109 HPW 411 35 13 56 25 79 46

110 HPW 412 24 12 79 24 99 46

111 H5547 12 01 35 23 57 35

112 HS 558 36 12 89 24 89 35

113 HS 562 1.4 1,2 57 24 67 35
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S.No. Entry
LEAF BLIGHT SCORE (dd)

Flowerine Dough stage Hard dough stage

HS AV HS AV HS AV

11.4 H5577 57 23 79 35 99 46

115 HS 590 ZJ 12 47 23 78 35

11.6 HS 591 25 1,2 67 24 89 46

"117 HS 592 35 72 79 34 99 45

118 HS 593 23 11 79 24 99 45

t19 HS 594 23 12 67 24 79 45

t20 HS 595 45 12 68 34 89 46

121 uP 2890 4.7 L3 89 35 99 46

122 uP 2891 67 23 89 35 99 46

123 vL976 "t4 1,2 56 24 68 36

124 vL9n 35 12 57 34 79 46

125 vL 1003 47 12 58 13 89 35

"126 vL 1004 12 2 '77 24 89 35

127 vL 3002 35 12 79 35 99 46

128 vL 3004 25 12 68 35 99 46

129 vL 3005 35 12 68 36 99 56

130 vL 3006 79 23 99 45 99 56

II. NORTHWESTER PLAIN ZONE

t31 DBW 95 .A 12 69 34 99 45

132 DBW 128 34 12 79 35 99 46

133 DBW 129 24 12 57 24 89 36

134 HD 3128 74 01 89 23 99 35

135 HD 3132 35 1,2 78 34 99 45

136 HD 3133 J+ 12 89 35 99 46

"r37 HD 3139 35 12 67 34 89 46

138 HD 4730 14 12 89 24 99 46

139 HUW 675 34 12 57 24 79 46

L40 K1204 27 12 68 24 79 35

t4-1 MP1277 45 23 68 35 89 46

t42 PBW 677 45 !2 77 34 99 45

r43 PBW 692 24 12 46 24 99 35

1M PBW 695 35 12 68 35 89 46

1.45 PBW 697 J4 1'1 79 24 99 35

146 PBW 698 35 12 68 24 99 46

147 PBW 702 13 12 nn 24 99 46

148 PBW 703 25 12 67 24 99 35

149 PBW 7W 35 12 57 23 99 35

150 TL2995 56 "12 69 34 89 46

151 UAS 356 34 12 67 24 89 45

152 wH 1154 26 1,2 66 35 89 46

153 wH 1156 J.t 12 57 25 99 46

1.54 w}{1157 57 12 79 35 99 47

155 wH1164 48 13 68 34 89 46

III. NORTH EASTET { PLAIN ZONE

156 DBW 126 JC 1,2 57 24 89 46

157 DBW 98 67 13 78 35 89 46

158 HD3127 t3 01 25 24 79 35

159 HUW 661 34 12 79 35 99 36

160 HUW 677 57 13 89 34 99 46

"t6'r F{UW 679 35 12 69 35 99 46

1.62 PBW 693 35 "12 69 24 99 45

AICWSBIP, 52Report, Vol.ill (Crop Protection), 2074



S.No. Entry
LEAF BLIGHT SCORE (dd)

Flowe rflng Douqh stage Hard dough stage

HS AV HS AV HS AV

163 PBW 701 35 1,2 67 24 99 46

164 PBW 7M 35 12 79 35 89 46

165 uP 2855 13 79 34 99 46

t66 wH 1132 J) 13 68 35 89 46

IV. CEN TRAL ZONE

L67 cG 1010 66 23 79 35 99 56

168 DDW 30 (D) 45 1,2 68 24 89 45

169 CW 451 35 13 79 35 89 56

170 GW 455 45 13 79 35 99 57

17-1 HD3146 68 23 89 34 99 46

L72 HD 4728(D\ 25 12 79 34 99 45

t73 Hr 87s0 (D) 45 13 68 34 99 46

174 Hr 8755 (D) 79 13 99 35 99 46

175 K1215 69 13 99 24 99 46

176 K1.217 79 13 99 34 99 45

177 MACS 3916 ( D 37 13 99 35 99 46

178 MACS3927 ( )) 57 13 99 36 99 46

"r79 MACS 6604 67 13 89 34 89 46

180 MP"1279 't3 11 69 24 99 46

181 NIAW 2O3O 37 't2 79 24 99 46

t82 UAS 451 (D) 69 13 89 24 99 46

V. PEN NSULAR ZO IE

183 DDW 27 (D) 25 1,2 46 24 69 35

184 HI8751 (D) 46 12 89 35 89 46

185 Hr 87s (D) 35 12 89 35 99 46

1.86 K12"13 67 13 89 35 99 46

1.87 UP28& 69 13 89 35 99 46

vI. solJTHERN HIL S ZONE

188 MACS 6507 34 12 89 34 99 45

189 UAS 358 35 12 89 34 99 46

VII. SPECIAL TRIAI. Dicoccum and Salinity and Alkalinity)

190 DBW 154 35 13 79 35 89 46

191 DBW 155 68 12 89 24 89 35

192 MACS 504( 34 12 89 24 99 46

193 MACS 503: 23 1,2 89 24 99 46

194 MACS 5O2i 89 12 89 24 99 46

195 DDK 1046 3/ 13 89 24 99 46

196 MACS297' (c) 23 1,2 89 24 99 46

197 DDK 10414 24 12 89 35 99 46

198 DDK 1029 C) z3 12 79 35 99 46

t99 HW 1099 28 13 67 35 69 46

200 MACS 2491 (aest.)(C) 35 12 56 24 99 57

III. SPECIALTRIAL TRITICALE)

201 TL2996 67 1,2 89 34 99 45

202 TL2997 57
-t2 89 35 99 46

203 TL2998 36 13 99 35 99 46

2M TL2999 1A 1,2 89 34 99 35

205 TL 3000 35 12 89 24 99 46

206 TL2942(C) 24 12 89 24 99 35

207 TL2969 (C\ .r1 11 89 24 89 35

IV. SPECIALTRIAL MABB/NILs)
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S.No. Ent y
LEAF BLIGHT SCORE (dd)

Flowerine Dough stage Hard doueh staee

HS AV HS AV HS AV

208 PBW 722 77 12 89 23 89 35

209 PBW 723 13 1.2 57 24 89 45

210 K82012-03 79 13 99 34 99 46

211 HD 2932+Srt 67 13 89 35 99 57

2"12 HD 29gZ+Lr) t/5125 34 12 79 35 99 46

213 MMBL 283 25 12 67 35 99 56

214 HUW 234(C 34 13 78 35 89 57

215 PBW 343 (C) 37 13 57 24 99 56

HS= Highest score

The entry KARAV
average score (35)

with HS up to 56.

also maintain thei:
score exceeded 57

Among AVT I Yer

HS558, HS562,H
2942 (C),TL 2969

but the highest sc<

Among AVT II ye
HS 375 (C), HS50l

291, (C), PDW 314

recorded aerage s(

In general, ten enl
DBW 129, DBW 1I

HS 558, KARAW,
these entries eight
1"002, vL 1003, v
locations recordec

COOPERATORS:
NAME

SUNITA MAHAPATRA

I.K. KALAPPANAWAR

S. P. SINGH

V.S. KANDALKAR

S.S. KARWASRA AND

ASHISH KUMAR

S.K. MUKHOPADHYA)

D.S.DODAN

MADHU MEETAJINDI

J.KUMAR, DEET'SHIKH

H.C. LAL

UTPAL KUMAR DEKA

S.S. VAISH

P. NALLATHAMBI AN]

R. SELVAKUMAR

AICWABIP,

, Av.= Average Score, dd=Double digit

'ANI/4NIF-/3/SOTY / /NAD63/ CHRIS remains resistance within
and the HS of 46 whereas the VL 829 showed average score of 35

lhis is due to higher reaction at Ludhiana centre. The other entries

resistance to leaf blight with average score upto 35 but the highest
lue to high disease pressure either one location.
r, the entries DBW 155, DDW 27 (D),HD 3127,HD 3128,H5 547,

)590,K1204, PBW 692,PBW 697,PBW 703,PBW 706,PBW 722,TL
C), TL 2999,VL 1003 and VL 1004 recorded aerage score up to 35

re reached more than 57.

Lr BRW 3723,HD 2967 (C), HD 3043 (C), HPW 349 (C),F{5277 (C),

(c), HUW 666, MACS 6478 (C), PBW 660 (I) (C), PBW 689, PDW

(C), UAS 347, IJAS 446 (D), VL 907 (C), VL 967 and WH 1138

ore up to 35 but the highest score reached more than 57.

:ies were showing resistance to leaf btight (AV. 35 and HS 57) viz.,

5, HD 3043 (C), HD 3127,HP 1913,H5 375 (C), HS 490 (C),HS 547 '
NI/4NIF-/3/SOTY//NAD63/CHRIS and PBW 660. Other than

entries viz., PBW 689, PBW 703, PBW 706, PBW 722, VL 1001, VL
, 1,004 and VL 829 showed resistance in all locations but at one

highest reaction of 57.

S. BENIWAL

AND S. DUTTA

, K. SRIVASTAVA

CENTRE

COOCHBEHAR

DHARWAD

FAIZABAD

GWALIOR

HISAR

IARI, PUSA

KALYANI

KAUL

LUDHIANA
PANTNAGAR

RANCHI

SHILLONGANI

VARANASI

WELLINGTON

KARNAL
C. UMAMAHESHWARI
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3.2. Manage

During 2013-1.4,

Coochbehar,
management of I
All the treatmen
fungicide was gi
at 20 and 10 da

The seed trea
The foliar spray
repeated after 15

In all the centres
@0.1.% reduced
recorded upto
In Varnasi, Sabo

recorded lowest
and Kanpur,
reduced disease

In general, seed

gave higher yi
single spray of
control plot not

COOPERATORS
NAME

SUNITA MAHAPATRA

S. P. SINGH

ASH]SH KUMAR

S.K. MUKHOPADFryA

JAVED BAHAR KHAN

C.S.AZAD

S.S. VAISH

R. SELVAKUMAR

AICW€rBlP, Report, Vol.Iil (Crop Protection), 2074 5J

of leaf blight using chemical sprays

a field trial was conducted at Faizabad, Varanasi,

yani, Pusa (Bihar), Karnal, Kanpur and Sabour for

f blight of wheat using chemical fungicides.
were done as mentioned in Tables 3.2 &.3.3-

n at the initiation of disease followed by )na

AND S. DUTTA

CENTRE

COOCHBEHAR

FAIZABAD

IARI, PUSA

KALYANI

KANPUR

SABOUR

VARANASI

KARNAL

First spray of
and 3'd sprays

intervals respectively whenever required.
nt was also used alone and in combination with foliar sPrays.

were given on initiation of disease and in few treatments

ays interval.
seed treatment with Vitavax Power and two sPrays of Tilt

severity to significant level. The maximum disease was

in untreated control plot in Coochbehar centre.

r and Kalyani centres three sPrays with Dithane M-45@0.25%

ight severity. In Coochbehar, Pusa (Bihar), Faizabad, Karnal

treatment with two sPrays of Vitavax Power +Tllt @0'1%

erity.
rtment with Vitavax Power and two sPrays of Tilt @01'%

followed by seed treatment with Vitavax Power along with
It@0.1,%. The lowest yield was recorded (20.20 Q/Ha) in the

ted with any chemicals for the management of leaf blight'
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PROGRAMME KARNAL BUNT

4.1. KARNAL B SCREENING NURSERY (KBSN) 2013-2014

Wheat entries a ith checks were evaluated for resistance to Karnal bunt under

Karnal Bunt Sc

Kuan, Karnal,
ring Nursery (KBSN) at multilocations (Hisar, Ludhiana, Dhaula

lhi & Jammu) during 2013-14 crop season under artificially

ied as cultivars for Karnal Bunt prone areas

KB resistant genetic stocks through repetitive tests

inoculated conditi Nursery was inoculated at boot stage of the crop with Tilletin

indica (location - ific isolates). Th" per cent incidence was calculated by taking

into account the n mber of infected grains of the inoculated spikes. Various aspects

of KBSN are below:

oBIECTM
o Charac tion of resistance to Karnal bunt in wheat entries proposed

to be iden
o To identif

SIZE AND CO POSITION:
constituted as follows: --N;;i#t'i;-

AVT II Year, 201 1.4 ,93
ir-

bh;;i;dil; ildhiil;; D;ihi; .;*qfi; i;#;
i evr rrYear,201.

i Tolal_

Test Locations:
Pantnagar

earheads were

disease. The di

centres. At
considered.
infection (avera
entries of all ce

centres is given

-13

;d

Each entry was sown in one meter row. Recommended culfural practices

were followed grow the crop till harvest. To determine the response of

Lal bunt, earheads were iniected with hypodermic syringegenotypes to
with adequate unt of inoculum (10,000 allantoids/ml water) at crop

growth stage The l0cal isolates were used at all the test centres. Five

inoculated in each entry during evening hours. After

inoculation, hi humidity was maintained for ProPer development of

se incidence in the earheads was recorded at crop mafurity

and was calcula by reckoning the infected and the total number of grains

(both diseased
was very good

nd heatthy) of 5 earheads per entry. Disease development

t Ludhiana, Hisar, Delhi, Jammu, Karnal and Dhaula Kuan

r, disease development was poor so data was not

iei showing response of upto 5 per cent coefficient of

) were rated as resistant. KB incidence of AVT 2"d year

res is given in Table 4.-l- and average KB incidence of all

Table L.5. The resistant entries identified are listed below:
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AVT IInd Year
Resistant (Av. I

AVT IInd Year
Resistant (Av. I
1042, HD 2864 (

(c), K 0307 (c),
Nw 2036 (c),
446 (D), WH 1

AVT 1't Year,
Test Locations:

Jammu.

AVT L't year en
Location specifi
at Zadoks' stage

average KB inci
was not good
following entri

AVT Ist Year
Resistant (Av. I
30 (D), GW 455,

(D), HI 8755 (D
MACS 391,6 (D),
TL2999,TL
and VL 3005.

NIVT entries
(Table 4.3).

COOPERATORS:

NAME

RITU BALA

ROBIN GOGOI AND

S. S. KARWASARA/ R.

DHANBIRSINGH

JKUMAR, DEEPSHI

M KPANDEY

M. S. SAHARAN

AICW€'BIP, Report, Vol.Iil (Crop Protection), 2074 59
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:idence upto 5%): AKDW 2997-1'6(d) (C), DBW 110, DDK

, HPW 251. (C), HPW 376,lH9375 (C), HS 490 (C), HS 507

i<l zro (c), MACS 2971. (c), MP 3336 (c), NIDW 295 (d) (c),

N 293 (C), PDW 291, (C), PDW 31'4 (C), UAS 428 (d) (C), UAS

nce upto 5%): HD 3091 and UAS 334.

(C), and WH 1080 (C)

isar, Dhaulakuan, Ludhiana, Delhi, Karnal, Pantnagar and

49. KB incidence of AVT 1't year entries of all centres and

nce is given in Table 4.2.Disease development at Pantnagar

data was not considered. Among AVT 1't year entries,

showed <5 "/o KB incidence.

ries (107) were sown in one meter row at seven locations.

Tiltetia indica inoculum was used for inoculating each entry

idence upto 5%): CG 1010, DDK 1044, DDW 27 (D), DDW

D 2932+5126, HD 4728 (D), HD 4730, HI 875L (D), HI 8754

HPW 373, HS 577, HS 590, HS 594, HUW 679, KB 2012-03,

MACS 3927 (D), MP 1277, PBW 692, TL 2942 (C), TL 2969 (C),

,uAS358,UAS451(D),VL1003,vL1004,vL3002,vL3004

re evaluated for KB resistance at Dhaulakuan and Ludhiana

MI AGGARWAL

BENIWAL

CENTRE

LUDHIANA
DELHI

HISAR

DHAULAKUAN

PANTNAGAR

JAMMU
KARNAL



i".td"".e t" KBSI{ 
""ttt"s 

ertaluated under artificially inoculated condotions at

Karnal

t.J

3.1

3.6

29.3

7.2

1.7

0.7

0.0

15.0
;7.I5-tt

0.8

17.2

2.9

0.0

26.4

0.0

3)-V

10.3

0.0

+.J

13.4

46.6

^--zJ -3

1,6.r

2't.0
19.8

(c)

2.,
20.i
14.7

ts.z
20.s
aai

i.4;;J.Z

4..6

3.8

16.J

10.9
Aq,

;.J.Z

4.0

s.a,

1,.6

o.s 0.0

able 4.1: Kamal
multilocations d

NCWITBIP, Report, Vol.Ill (Crop Ptotection), 2074



Karnal
0.0

2.6

7.2

10.9

n.s

HS
39.1

12.t
20.5

ri.2
23.9

7.8

32.5

1,2.7

45.5

18.3

69.2

27.7

2i.n
20.0

13.0

7.8

22.2
",a40-/

Av.
l4.J

55
9.2

7.7

83
-;5.J

15.6
lry

i

incidence

I rnafti"tt"
I 0.0
f :;| ',2
1 127

9.3

I e.+

| 7.1

\ 325

I 00

| 2s.s

I e.3

l iSo
] rsn
I r.t
I ro

0.5

I c.3

I ro.o

I o-o

lL 3.1

J e.n

I oo

I o.o

I zoo
L 3.1

i n.o

I tz.o

I 5.s
1.3

I 8.0

I 'Bs
I 0.0

i| zes
I 01

I z.s

I
I 5,0

I 0.0

I 0.0

I o.o

I ra,o

I ro.o

I o.o

l iQp

I 14.0

I

i 0.6

I r5.o

I :e
I se
I g.z

lnl
1\f

8.0

l i.s
5.2

I ao.s

7o Karnal bunt in

1 
br,""r.n"1 

|

39.1

I to,o 
I

20.5'i /.a, 
I

.. ; I
I l.o

J.J

| 25.e 
i't 6.6

I as.s Il1
i la I26.2 

i\ i[.s 
I

J.J 
II zo.o 
II ra.o 
II +,.t 
Ilttil

l1.ilflIlI 33.8 
Ilz.ilia.slt1 19 I

I 100.0

I ri.z 
I

40.8

lz.zlii.ol
T zo.o II zo.a

I rs
1i -;/.c
I z.z

I zas
1

lob
I o.o

I o.o

lob
i zo.i

+./

| 0.0,l ts
rl or

I) 6.1:l

' 1.0

,r 9'3

Tts
iI 8.2

I 1.2

rl o.o

zl ai
rj i.+
;l s.6
, I cia

Delhi 
l

i 26! 
\

112?II z.z

lro i

10.8

Irtlj tz.t 
ll-rl, to: 
I

Italt, 26

1 zs 
IIxol

1 rz.s II zo lr q,s 
II c'>i I

1^*l
ll
I 00 

l

14.7 1

l4li 3.3

I rs.o
I tz.t
I o.s

litI o.o

T oo
I o.o

I ztt
I a.o
I

I o.o

l6.s
fon
T

I oo

I ooI o.o

0.0

I o.o

Loq
0.0

0.0

I 0.0

I

13.0

sa

Iiq
I i.t
i z.g

I r.8I i.s
j ti.z
I z.s

I s.6

I s.3

rGt
rlc)

(a)

24.9

/.0
)2,9

1.6.7

I s.6
I to.i
t' Oi

+.2

10.8

9.3

19.4

12.1

33.8

18.3

6v.z

27.i
1r.7
5.9

7.6

a.8

2.6

0.7
22.9

47.9

o.i;;
U.J

35

Vol.ill (Crop Protection), 2014AICW&BIP, Progress



AICW€IBIP, Report, Vol.ilI (Crop Protection), 20L4



AICWSBIP, Progress eport, Vol.III (Crop Protection), 2074



n,sar 

I 

oe!'i lor'uotutou"i r"ar'iu"ulkfut 
I 

HS

l I i I I f,_
o,? I24sI 106 I ut I :l lrltl?9

Yo Karnal bunt incidence

o.e oo ' o.o I o.o , oo I ,o
sailinityandn*aiinityl I I i I

0.5 r 1o.o erl 1s.3 | 46.5 46'5113'6

2.7 5.4 0.e t 1.7 I 26-3 ,26.3 16'5
o.o I o.o o.o I o.o 5o.o I so.o I s':
.'n1tr"l nn I oo I rs-a iea.s 8.40.0 sa.s 0.0 0.0 L 15.4 54'5 | d'4

o.o o.o L o.o ' 18.8 3qg ,36.0',9:I
o.o l o.o l o.o l +o' o'o ls.zlt.s
o.o I o.o I o.o I o.o I so.+ sr'+ lro'attl"risloo] rsa ]oo1 o.o I 20.4 I 7.2 \ 4.4 I 2o-4 

19.4
s 1 o.o I s.o I rr.s 15.4 t 15'41 5.70.8 I o.o 1 t.o I rr,e ] rs,+ ils+1s-z

3.4 I s.z I s..t ' t.z 4.e I e'z ', +.s

0.4 lo.o o.o loo lo.o1o-+lo'toolool ,, I :: :::,::- 2:0.0 0.0 2.7 i 0.0 u.u z'/ | u'r

I oo ] oo' lr.s I oo I tt ltt.slzo
TRIES) , I I

7s.z , o.o , r.o I a.o I ts.s 18.2 I 6'3

ro.a I rr.a ts.l z1-s 53.3 ,,?olT:

o.o ]o.o 11.s I o.o 3.8 1 11,.s 12.e

7.7 4.2 8.3 I u.t I zz.z I zz -z I o'z

1.1 I o.o o.s I o.o I i'o a'o I o's

o.o ] o.o I t., I t,t ro.o L ro'e I z'o

4.4 o.o 3.s I o.o I as.a zs'z I z'z

r.z I zo.o I 6.7 ' 6-g | *, j zo.a lto'a

+.+ U'u r.J I "'" L":'- |"-
r.z I zs.o | 6.7 ' 6-g I s-, I zo.a lto'a
2.3 lool ,, ,o.o'+s.s l+a.els's
4.4 j o.o ' s.8 "14.4 I s-r u'+ | z'o

g.8 t 9.3 15.9 21.1' SO'S 56'8 22'g

I luo
LS ZONE

lr

, (Dicoccun

lll;
I
I

I
1

(TRITICA

I
l

t

I

t
l

I

1

(MABBn{

I

LI
It)6 I^': 
I

.r19/Sr2

lc) 
ial

I'!I

ALTRIA

ioo lHuw zsa

1,07 PBW 343

roz. n frN

AICWSBIP, Report, Vol.lll (Crop Protection), 2074



Table 4.3:
lrfpd

Evalua n of NIVT entries against KB (% incidence) under artificially

Sr. No. Va ety Ludhiana Dhaulakuan HS

NIVT 1A
1I PB r 708 15.8 0.6 15.8

z HT 3153 1.8 4.6 4.6

J DB v 137 10.6 9.5 10.6

4 DE v 140 29.0 4.7 29.0

5 NI 6029 5.0 1..9 5.0

6 R1 4373 8.0 z 8.0

7 K] ',02 2.0 10 10.0

8 NI 6036 3.3 A1 4.1

9 JK r 203 28.3 19.8 28.3

10 HI /v 680 '25.0 25.0

1l DI v 139 0.0 1.1 1.1

12 HI w 681 12.9 6.8 L2.9

13 W 1172 2.3 4.7 4.7

1,4 UI 2873 20.5 5.8 20.5

15 BR v 3750 1.5 J.J J.J

I6 BF v 3742 3.0 6.8 6.8

17 HI 3158 3.5 6.7 6.7

18 HI 3151 7.1 "10.7 "10.7

19 UI 2874 13.8 9.4 13.8

20 IK 't "193 11.1 0.1 11.1

20. A IN ECTOR 22.9 12.6 22.9

21. H] 3't56 4.5 1a 4.5

22 PT \t 709 0.9 5.6 5.6

z3 DI N'IU 0.0 0.2 0.2

24 Rl 4376 J.J 5.4 5.4

25 Rl 4377 2.5 1.4.7 14.7

26 D i,V 138 5.3 L.6 5.3

27 W r11.69 14.3 7.3 t4.3

28 H 3157 8.5 0.7 8.5

29 W I 1168 8.8 4.6 8.8

30 H 3155 6.5 0.6 6.5

31 R | 4375 3.6 0.9 3.6

3Z R I 4374 5.3 3.7 5.3

JJ D w 135 6.0 13.7 13.7

J.t PI N 710 12.7 8 12.7

35 W T"I"T7O 0.0 8 8.0

36 H | 3152 8.5 2.9 8.5

3/ PI N 707 0.0 6.8 6.8

38 P N 711 4.0 6.7 6.7

39 H ,3"154 6.8 6.8

40 K 301 0.0 3.6 3.6

40. A II lECTOR 26.4 "10.2 26.4

4l U 2875 4.5 5.75 5.8

42 \ I1"171 5.0 7.3 7.3

43 U 2877 7.0 9.6 9.6

AA D w 136 4.4 1.2 4.4

45 U 2876 17.5 12.9 17.5

NIVT 18
46 B w 3748 9.7 7.1 9.7

47 D w 143 -t.q 6.9 6.9

48 H IW 686 7.2 0.2 7.2

49 D iw 145 4.5 0.3 4.5

50 H rw 685 0.0 1,.4 t.4

51 \ 11173 15.2 1.3 t5.2

52 I ) 3159 0.7 4.6 4.6
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Sr. No. v rietv Ludhiana Dhaulakuan HS

53 F: ) 31.62 "t.7 0 1.7

54 N v 602s 1.8 "1.2 1.8

55 N ^'l 602i 3.5 0.2 3.5

56 K r306 0.0 6.1 6.1

57 P w 7"14 1.0 z.J z-J

58 F ) 3160 2.4 't9.4 19.4

59 P w 772 2.2 3.2

60 L ,2878 5.6 5.6 5.6

60. A II FECTOR 22.0 19.2 22.0

67 v H1175 8.1 5.7 8.1

62 L ,2879 23.8 4.7 23.8

63 I\ N 6033 0.5 6.8 6.8

64 B w 3743 12.5 t7 17.0

65 t tw 1.M 5.5 5.5

66 T iw 141 1.4 0.8 1..4

67 T tw 1.42 0.0 1 1.0

68 i\ N 6031. 11.3 1.8 11.3

69 ! H1174 12.6 5.3 12.6

70 r )w 2010 0.0 7.6 7.6

71 I rkur BW 249 0.0 1.1 1.1

72 I ,.w 3747 7.2 4.8 7.2

73 1305 2.5 2.6 2.6

74 13M 4.8 8.1 8.1

75 tw 713 "r4.8 13.6 14.8

76 uw 682 7.5 9.7 9.7

77 D 3161 2.8 0 2.8

78 I 2880 40.0 5.1 40.0

79 1307 1.3 1..2 1.3

80 P 1956 34.3 5.5 34.3

80. A FECTOR 21..1 4.3 21.1

81 \I 4379 3.8 2.5 3.8

82 w 6028 6.9 7 7.0

83 \l 4378 1.3 5.5 5.5

84 UW 684 0.0 1..1 1.1

85 1308 1.3 3.8 3.8

86 11.606 2.5 11.2 "t1..2

87 11599 1.3 19.3 19.3

88 P 1.957 0.0 1L6 11..6

89 UW 683 9.2 10.1 10.1

90 \T 4380 0.6 't.2 1.2

NIVT 2
91 D31.& 20.9 2.1 20.9

92 AS 363 4.1, 3.4 4.7

93 w 463 1.8 5.8 5.8

94 vw 4205 8.4 0 8.4

95 VS 530 3.0 2.6 3.0

96 w 461 24.2 2.7 z+.2

9/ w 459 0.0 0.9 0.9

98 AS 361 "r7.4 3.8 "r7.4

99 w 460 3.0 4.4 4.4

100 AT 4381 6.0 6.0

100. A I JFECTOR 21..4 18.6 21..4

101 At 4382 0.0 3.2 3.2

102 A5362 13.0 J 13.0

103 BW]4r 1.0 4 4.0

104 r 1600 0.0 3.7

105 AS 360 2.8 1 2.8

1.O6 tP 1296 18.0 A 18.0
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Sr. No. Va ety Ludhiana Dhaulakuan HS

t07 MI 1297 4.3 3.9 4.3

108 HI 602 3.5 8.3 8.3

109 MI :s6&0 2.7 5.6 5.6

110 UP 1881 12.3 2 12.3

111 HI 601 15.8 7.-t 15.8

"t12 MI i421 0.0 17 17.0

113 HI 603 0.7 0.6 0.7

11.4 GV 458 5.1 7.3 7.3

115 PB t 7"r5 2.4
'1..7 2.4

1't6 LC :72 5.3 2 5.3

117 MI 1298 10.8 12.3 12.3

118 Ml :s6632 26.7 3.1 26.7

119 AX \w 4730 3.6 I 3.6

120 NI w 2345 23.8 3.6 2i.8

120. A IN ECTOR 24.0 3.5 24.0

't21 K] 10 13.8 2.5 13.8

122 CC 1014 9.8 9.8

123 W] t176 11..9 13.3 13.3

124 NI w 2313 4.0 0.4 4.0

NIVT - 3
125 HI 3170 5.9 8.8 8.8

126 G\, 465 4.0 1.5 4.0

t27 R\ y 4204 5.9 3.8 5.9

r28 HI 31.67 4.7 z-J 4.7

r29 HI 31.69 5.0 +.1 5.0

130 U} )3& 6.0 2.7 6.0

131 PB v 718 20.3 25.6 25.6

132 PB v 7"t6 15.0 5.8 15.0

133 W 1178 7-t.6 6.6 11.6

134 W Lt79 4.0 2.8 4.0

135 HI 604
.rA 0 2.4

136 G\ 467 5.5 0.6 5.5

137 RI 4385 37.6 18.7 37.6

138 K ]13 1.2.9 8.5 12.9

t39 DI N "148 24.3 7.4 24.3

140 UI 288/ 3.5 z.J 3.5

140. A IN ECTOR 21.8 15.8 21..8

141 DI ,^/ 151 13.3 2.1 13.3

"t42 M 1299 8.3 4.4 8.3

143 U] 2885 6.0 t.6 6.0

'l.a H w 688 2.3 0.4 z.J

1.45 HI t756 (d\ 12.7 8.7 12.7

't46 W nn 20.0 "r2.4 20.0

147 N | 6024 43.2 4.3 43.2

1.48 U] 2882 6.7 6.4 6.7

"149 Rl 438/' 6.7 0.1 6.7

150 M 3420 13.3 2.8 13.3

15-t U 2883 9.1 9.8 9.8

"t52 D N 1.47 28.4 4.9 28.4

153 M 1300 4.7 0.4 4.7

154 PI N 7"17 15.8 13.5 15.8

155 A AW 4843 3.6 8.6 8.6

156 K 312 2.7 3.2 J.Z

157 C( 1015 2.9 0 2.9

158 BI N 967 0.8 3.8 3.8

159 K 31.4 7.5 1.5 7.5

160 H w 687 2t.3 4.2 2'1.3

160. A IN IECTOR 45.7 13 45.7
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Sr. No. Va ety Ludhiana Dhaulakuan HS

1.61 Hf 31.66 25.3 4.4 25.3

"162 HT 31.68 15.3 2.5 15.3

163 HT 31.65 8.7 3.8 8.7

1.64 RA 4383 7.9 2.1 7.9

1.65 NI w 2304 0.0 6.3 6.3

166 CV 466 0.0 2.2 2.2

1.67 DB v 150 0.0 0 0.0

"168 DB v 149 6.3 3.9 6.3

L69 PB I 719 19.6 1't.6 19.6

NIVT-4
170 PD v 341 4.^I 0 4.7

171 W] D 955 10.5 2.9 10.s

"r72 PT v 339 0.0 0 0.0

173 G\, 1310 2.0 1.1 2.0

174 HI ',759 9.1 0.7 9.-t

175 PT v 340 8.2 0 8.2

176 H1 i76^I 14.0 2 14.0

177 U} ) 452 0.0 0 0.0

178 RX ) 280 0.0 0.4 0.4

179 HI i757 4.5 0 4.5

180 M] )1302 3.1 0 3.L

180. A IN ECTOR 36.7 18.1 36.7

181 UI ) 453 0.0 A' 4.2

182 HI i758 t6.2 0 "t6.2

183 RT ) 279 0.0 3.9 3.9

184 PB JD 5128 0.0 0 0.0

185 NI )w 841 0.0 0 0.0

186 NI ,w 842 0.0 16 16.0

187 HI 1760 4.3 0.4 4.3

188 H1 4732 7.0 0.8 7.0

189 UI )96 1.5 0 1.5

190 PT N 342 2.1 0.8 2.1

191 H 4731 t.2 0.3 1..2

192 GI 1311 1.8 5.5 5.5

193 M cs4024 0.0 0 0.0

194 DI w31 0.0 0 0.0

195 GI 1308 0.0 0 0.0

196 M cs3949 0.0 0 0.0

197 w tD 956 0.8 0.6 0.8

198 D w32 1.6.7 0.2 16.7

199 G1 1309 5.1 1.8 5.1

200 M o 1301 0.0 9.3 9.3

200. A IN IECTOR 21..0 0.7 2t.0

201 M cs4023 0.0 0 0.0

NIVT - 5A
202 H 3171 0.0 25.7

203 U 2887 6.4 0.9 6.4

204 H 3174 8.0 1.6.3 "16.3

205 M 1290 12.2 11.7 1.2.2

206 M 1293 2.5 0.9 2.5

207 H w 689 2.0 10.1 10.1

208 W 11.66 2.0 15.7 15.7

209 U 2886 1.5 9.7 9.7

210 M rCS 6648 J.J 23 23.0

217 K 316 9.4 7.5 9.4

212 C( t012 6.0 4.6 6.0

213 U s 365 4.9 11..7 11.7

274 K 315 0.4 2.8 2.8
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Sr. No. Va ety Ludhiana Dhaulakuan HS

215 HI 605 0.0 J.J J.J

216 RA 4386 "t2.1 2.8 12.1

2t7 PB | 720 7.2 2.7 7.2

218 PB' 172-1 10.9 10.2 10.9

219 WI 11.67 3.0 3.6 J.O

220 MI i424 7.1 1 7.'l

220. A IN] iCTOR 19.3 17.6 19.3

221 N] w 2325 0.0 4.2 4.2

222 BR ( 3753 0.0 4.9 4.9

2n MI 1291 0.0 3.8 3.8

224 HT 3173 28.5 0.1 28.5

225 IW 71.2 23.8 2.4 23.8

225 DB v 153 8.4 6.7 8.4

227 K1 "t7 2.8 0.5 2.8

228 Ml cs 6607 1.1 6.3 6.3

229 NI 6035 33.3 4.3 JJ.J

230 DT v 152 53.2 7 53.2

231 HT 3172 18.8 6."1 18.8

232 MI 1292 2.7 1".9 2.7

233 JA w 621 3.5 7.8 7.8

NIVT-58
234 UI i 455 2.0 0 2.0

235 G! 1313 0.0 0 0.0

'236 RT > 268 0.0 0 0.0

237 HI i7& 0.8 0 0.8

238 RK ) 270 0.0 "1.7 1.7

239 M cs3972 2.1 1.1 2.1,

240 HI i762 0.0 0 0.0

240. A IN ECTOR 24.2 15.5 24.2

241 M cs3970 0.0 0.6 0.6

242 HI t765 1.0 0 1.0

243 M] )1294 0.0 0 0.0

2M DI w34 0.0 0 0.0

245 G\ "t31.6 35.0 0 35.0

246 NI ,w 765 0.0 0 0.0

nAn G\ 1315 0.0 0 0.0

248 M, cs 4020 0.0 0 0.0

249 M c1295 0.0 0 0.0

250 KI 1318 0.7 0.5 0.7

251 Ut ) 454 0.3 0 0.3

252 GI 131.4 r.9 3.1 3.1

253 HI J766 1.3 0 1.3

254 HI i763 0.0 0.4 0.4

255 G] 1317 0.0 0.5 0.5

256 DI w33 3.6 1.5

IVT
I. NORTHERN H LL ONE

257 VI 2010 2.9 z-J 2.9

258 VI 2007 21".6 5.1 21..6

'259 HI 587 0.7 4.1 4.1

260 FI] w 406 64.8 1,4 &.8

260. A IN IECTOR 1.6.7 ft.J 16.7

26-I HI 583 32.6 J.Z 32.6

262 V1 2008 8.5 1.4.1 14.1

263 H w 405 7.7 4.7 7.7

264 HI 584 3.8 J.+ 3.8

265 HI 585 4.0 1.3 4.0

266 HI 586 7.2 9.6 9.6
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Sr. No. \ riefv Ludhiana Dhaulakuan HS

267 \ .2012 6.8 10 10.0

268 L ,2888 32.0 7.9 32.0

269 F ,w 403 t.7 1..9 L.9

270 \ .2011 6.3 7.6 7.6

27"1 I ' 2889 4.0 2.5 4.0

272 F 'w 409 1.0 0.3 1.0

273 F ?w 408 0.5 0 0.5

nnA I i 581 5.0 3.6 5.0

275 l ,w 407 7.1 3.3 7;t

276 \ .2W9 3.5 t"Lz t1..2

277 F i s82 11..7 t6.7 t6.7

278 r )w 404 4.9 2.8 4.9

TI. SOUTHERN H L S ZONE
279 l N 3620 "1.7 0.5 '1..7

280 l // 5801 10.0 0 10.0

280. A FECTOR 23.4 "t9 23.4

281 I 589 10.0 4.3 10.0

282 r.^/ 5049 7.5 1.5 7.5

283 q,s 368 0.0 3.5 3.5

284 w 3608 0.0 J 3.0

285 w 3627 5.0 5.1 5.1

286 w 5802 8.8 0.6 8.8

287 w 3607 0.0 3.8 3.8

288 w 3906 t7.8 5.6 "r7.8

289 \s367 20.0 7.6 20.0

290 w 4215-"1 6.0 n 6.0

29't w 5047 10.5 2.9 10.5

292 w 5048 4.7 5.2 5.2

III. SPECIAL TRI {,I (Wheat Biof ortification)
293 SPL-WB-HD 3175 1.4.6 6.2 1.4.6

294 SPL-WB-HD 3176 6.0 0.8 6.0

295 SPL-WB.HD 312l 8.0 0 8.0

296 SPL-WB-HD 3178 0.0 2.3 2.3

297 SPL-WB-HD 3179 0.0 1.5 1.5

298 SPL-WB-HPBW 01 17.3 23.9 23.9

299 SPL-WB-HPBW 02 17.5 15.3 17.5

300 SPL-WB-HPBW 03 0.0 4 4.0

300. A INFECTOR 2"1.8 5.1 21..8

301 SPL-WB-HPBW 04 3.8 1.8 3.8

302 SPL-WB-HPBW 05 5.6 1.4.6
't4.6

303 SPL-WB-HPBW 06 0.5 0.9 0.9

304 SPL-WB-HUW-694 10.8 5.8 10.8

305 SPL-WB-HUW-695 6.0 1.4.9 14.9

306 SPL-WB-HUW-696 0.0 3.4 3.4

307 SPL-WB-WB-01 8.6 4.7 8.6

308 SPL-WB-WB-02 8.0 1'1..1 11.1

309 SPL-WB-WB-03 JJ.J 18.1 33.3

310 SPL-WB-WB-04 12.8 22 22.0

311 SPL-WB-WB-05 6.3 '1..3 6.3

311. A INFECTOR 27.3 17.9 27.3
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PROGRAMME

5.1 EVALUA
segetum tritici

Loose smut is an
mainly prevalen
managed my
to manage loose
preference of
inoculated with
spot locations li
Durgapura is not
crop season at
of 227 entries ou
2012-13 were
per cent infected

The variations
locations under
variety 'Sonalika
and average di
year and AVT
respectively.

AVT II"a year,

Free (No i
F{.r8728, PDW
Hr8713 (d) (I)

Resistant (Avera
HS 542,H5 277

AVT I't Year,

Free (No i
VL 3001", VL
94,I{r8742 (d),
vw0954.

Resistant (A
WH 1.1.38, DDW

COOPERATORS:

NAME
RITU BALA

s. K. JAIN
S. S. KARWASRA,

R.K. BANSAL & N
SUDHEER KUMAR
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TOOSE SMUT

ON OF AVT MATERIAL (2072-13) AGAINST Ustilago

rternally seed bome disease caused by ustilago segetum tritici and

in northern hills and plains zone. Though the disease can be

treatment but resistant varieties are always liked by the farmers

t as it is economical and convenient. Keeping in view of higher

t resistance, the entries of AVT I & II yeat (2012-L3), were

I isolates of loose smut pathogen using 'Go go' method at hot

Hisar, Ludhiana, Durgapura and Almora. The disease data from
uded. These inoculated seeds were sown again during 2013'-l'4

locations of NWPZ and NHZ for expression of disease. A total

of which 101 from AVT II year 2012-13 and 126 ftorn AVT I year

Both healthy as well as smutted tillers were counted and

illers were calculated.

also observed amongst different genotypes at different
tificially inoculated conditions. The loose smut incidence in check

was in the range of L5.5 -90.67" at different locations. The highest

score was taken for each entry. The detailed data of AVT II
year of 2012-13 are presented in Table 5.1 and Table 5'2,

promising entries in AVTs are:

2-13

at any location):
(c) (d),Hr8727 (d),A e-30-1 (c) (d), Hr B4e8 (d) (c), HI 8627 (C),

(I) (c)and MACS 2e71(C)', NrDW 295 (d) (C), WHD 948 (d)

score: 0.1-5.0 Yo infection):
, HD 3086, K 1006 and MPO 1215 (d) (C).

at any location):
HI8795,HI8736,HI8738, ]HL8739, MACS 3929, NIDW 706,UPD

DK1042, DDK 1045, HW L099, MACS 5022,VW0860 and

score: 0.1-5.0% infection):
, HW 5237, VW0513, VW0752 andvw0855.

BENIWAL

CENTRE

LUDHIANA
ALMORA

HISAR

DURGAPURA

DWR, KARNAL
IN CHAWLA

-L2



Table 5.L. Per cen
vear 2012-13 expr,

infected tillers due to loose smut in the entries of AVT II'd
ised durins 20T3;l'4 crop season

S. No. Entry Ludhiana Hisar Almora HS AV.

NORTH H LLZOI E

1 HS 536 37.2 20 29.8 37.2 29.0

2 H5542 12.3 0 0 72.3 4.1

J HPW 25 (c) 28.6 20.3-l 44.3 M.3 31.1

4 HPW 34 ) (D (C) 0.0 50 43.3 50.0 31.1

5 F{5277 r) 0.0 5.41 0 5.4 1.8

6 HS 490 -) 18.8 50 36.3 50.0 35.0

7 HS 507 r) 24.6 30.31 15.7 30.3 23.5

8 VL 804 t) 19.2 0 61.5 6L.5 26.9

o vL829 r) 0.0 50.31 0 50.3 16.8

10 vL892 r) 30.2 0 53.2 53.2 27.8

11 vL907 24.4 0 58.3 58.3 27.6

NORTH WESTER PLAIN ZONE
12 DBW 71 26.2 40.25 48.8 48.8 38.4

13 DBW 8I 22.6 80 59.4 80.0 54.0

1.4 DBW 9( 0.0 30.21 0 30.2 10.1

15 }{D3O7 8.0 40 26.5 40.0 24.8

1.6 HD 308 12.6 0 0 12.6 4.2

17 HD 309 75.2 60.13 88.4 88.4 54.6

18 Hr8728 0.0 0 0 0.0 0.0

19 PBW 66 23.2 40.13 57.3 57.3 40.2

20 PBW 67 1.4 60.13 72.2 72.2 M.6

20F^ SONAI KA (c) .)J.J 90.6 82.2 90.6 68.7

2'l PBW 6' 1,4.8 20 48.9 48.9 27.9

22 wH 101 36.2 60 34.4 60.0 43.5

23 WH 17t 0.0 50 0 50.0 1.6.7

24 wH 11: 0.0 50 70;I 70.1 40.0

25 WH 11: 2.6 50 8.3 50.0 20.3

26 c 306 (( 23.5 80 29.5 80.0 M.3

27 DBW 1 (c) 5.5 60.13 40.2 60.1, 35.3

28 DBW 7' (D (C) 17.9 60.31 87.8 87.8 s5.3

29 DPW 6 1-50 (C) 13.8 80 21.4 80.0 38.4

30 HD29C (c) 32.5 60.15 66 66.0 52.9

31 HD 304 ,(c) 0.0 80 0 80.0 26.7

32 HD 305 D (C) 13.5 80.13 85.7 85.7 59.8

33 PBW 1i ; (c) 19.7 80.31 50.8 80.3 50.3

34 PBW 3: i (c) '1,4.3 50.15 88.8 88.8 51.1

35 PBW 51 ) (c) 28.0 50 78.6 78.6 52.2

36 PBW 6t 1(c) 24.8 60 22.7 60.0 35.8

37 PDW 2 1(c) (d) 0.0 0 0 0.0 0.0

38 PDW 3 4 (C) (d) 11.0 60.13 0 60.1 23.7

39 WH 10 1 (C) 24.3 50 64.5 64.5 46.3

40 WH 10 0 (c) 35.2 50.15 41.8 50.2 42.4

40A SONAl IKA (C) 1.4.1 90.45 74.8 90.5 59.8

4'l wH 11 5 (D (c) 27.9 80 72.2 80.0 60.0

NORTH EASTER PLAIN ZONE
42 HD 30' 8.0 20 9.6 20.0 12.5

43 K 1006 0.0 5.21 0 5.2 1,.7

M NW 50 4 20.6 60 15.8 60.0 32.1,
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S. No. Entry Ludhiana Hisar Almora HS AV.

45 PBW 66 25.4 40.27 44.2 44.2 36.6

46 Rai 4250 13.0 60;1.4 65.7 65.7 46.3

47 WH 112 0.0 30.14 0 30.1 10.0

48 DBW 14 c) 0.0 40 29.3 40.0 23.1

49 DBW 39 c) 0.0 40 17.7 40.0 19.2

50 HD 273i (c) 39.2 70.23 19 70.2 42.8

51 HD 2881 (c) 72.5 30.13 11.9 30.1 18.2

52 HD 2981 (c) 24.2 40.43 39.4 40.4 34.7

53 HI1563 c) 18.5 30.25 35.1 35.1 27.9

54 K 0307 ( -) 3.9 40.23 28.3 40.2 24;t

55 K8027 ( ,l 35.7 40.31 54.4 54.4 43.5

56 NW 203 (c) 46.3 60 30.5 60.0 45.5

57 RAI422 (D (C) 12.5 50.15 75.2 75.2 46.0

CENTRA ZONE
58 HD 3091 31,.9 80 38.7 80.0 50.2

59 r{r8724 d) 0.0 40.7"1 4 40.7 14.9

60 H.[8725 d) 0.0 80.15 0 80.2 26.7

60A SONAL KA (C) 38.8 90.15 85.3 90.2 71.4

6'l F{l8727 d) 0.0 0 0 0.0 0.0

62 HI8731 d) 0.0 30.21 0 30.2 10.1

63 MPO 1i ;5 (d) 0.0 50 0 50.0 1,6.7

64 A 9-30- (C) (d) 0.0 0 0 0.0 0.0

65 GW 322 C) 8.8 30.31 39.6 39.6 26.2

66 HD 286 (c) 31..9 68 68.0 49.9

67 Hr 1500 c) 1,6.7 60.27 35.6 60.3 37.5

68 Hr'1,544 c) 22.5 40..23 18.3 22.5 20.4

69 HI8498 d) (c) 0.0 0 0 0.0 0.0

70 F{r8627 c) 0.0 0 0 0.0 0.0

71 H[8713 d) (D (c) 0.0 0 0 0.0 0.0

72 MP 328 (c) 23.3 40 38.4 40.0 33.9

73 MP 333 (r) (c) 21..7 40.13 27.7 40.1 29.9

74 MP 401 (c) 30.4 50 46.2 50.0 42.2

75 MPO 1: 15 (d) (c) 0.0 10 0 10.0 3.3

76 RAI42: (D (C) 25.7 30.27 56 56.0 37.3

PENNISU LARZC {E
77 DBW 9i 19.2 30.13 29.4 30.1 26.3

78 GW 43t 11..1 30.21 30.2 30.2 23.8

79 HD 309 19.4 40.25 20 40.3 26.6

80 HD 309 15.5 0 10.3 15.5 8.6

80A SONAI KA (C) 17.8 80.21 83.3 83.3 60.4

81 MACS 478 16.7 30.11 64.6 64.6 37."1

82 UAS 33 23.3 50.25 39.8 50.3 37.8

83 AKDW )_ee7-16(d) (c) 2.5 50 0 50.0 17.5

84 rlD293 l(c) 27.6 60.75 61..3 61,.3 49.9

85 MACS 222 (C) 22.8 0 32.1 32;l 18.3

86 NI5431 (c) 17.3 30.13 84.9 84.9 M.1

87 NIAW 415 (C) 30.6 40.3-l 33.7 40.3 34.9

88 NIAW 4 (c) 18.6 30,13 24 30.1 24.2

89 NIDW e5 (d) (c) 0.0 0 0 0.0 0.0

90 Rai 408 (c) 0.0 60 76.3 76.3 45.4

91. UAS4' r (d) (c) 0.0 50 0 50.0 't6.7

92 WHD ! 18 (d) (r) (c) 0.0 0 0 0.0 0.0
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SOUTH HILL

SPECIAL TRIAL

NORTH HILLZO

Table 5.2. Per infected tillers due to loose smut in the entries of AVT Ist year

20T2-L3 durine 2OL3-14 crop season
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S. No. Entry Ludhiana Hisar Almora HS AV.

34 HI87 6 0.0 0 0.0 0.0

35 F{I87 8 0.0 0 0 0.0 0.0

36 HI87 9 0.0 0 0.0 0.0

37 HUV\ 662 3.0 70.13 tr,, 70.1 41,.8

38 HU\A 664 27.3 40 29.6 40.0 32.3

39 HU\A 666 12.7 60.31 50 60.3 4-t.0

40 HU\A 668 25.0 10 2L.2 25.0 t8.7

40A SON LIKA (C) 29.2 90.15 85.8 90.2 68.4

4'l HU\A 669 18.4 60.2-1 34.5 60.2 37.7

42 IAU\, 598 8.9 60 79.8 79.8 49.6

43 K 111 12.8 70.21. 78.9 78.9 54.0

M MAC i3929 0.0 0 0 0.0 0.0

45 MP3 92 17.4 60 66.6 66.6 48.0

46 NIA\ 1951 17.1 50 50.6 50.6 39.2

47 NID\ 706 0.0 0 0 0.0 0.0

48 PBW r81 11.5 60 71.2 71.2 47.6

49 PBW ;83 1.4.6 60.15 61,.9 61,.9 45.6

50 PBW ;89 20.7 20.13 24.3 24.3 21,.7

51 UP 2I +7 20.2 60.33 12 60.3 30.8

52 UP2t +3 5.9 60 68.1 68.1 4.7
53 UP 2r 47 17.8 50 65 65.0 M.3

54 UP2 48 26.0 40.23 59.6 59.6 42.0

55 UPD t4 0.0 0 0 0.0 0.0

56 WH 128 23.7 80 24.4 80.0 42.7

57 WH 129 24.8 80 25.4 80.0 43.4

58 WH 130 34.8 0 23.6 34.8 19.5

59 WH 138 0.0 10.31 0 10.3 3.4

60 WH 139 11.0 40 27.1. 40.0 26.0

60A SON ILIKA (C) 23.5 M.2l 58 58.0 41,.9

6'l WH 1,42 10.6 90 23.2 90.0 41.3

NORTH EA! ;TERI PLAIN ZONE
62 BRW ,723 25.3 30.23 33.3 33.3 29.6

63 DB\A 1,07 25.4 20 84.1 84.1 43.2

64 HD: 10 10.0 60.31 12.6 60.3 27.6

65 HD: 11 J.J 80 65.3 80.0 49.5

66 HD: 18 20.9 30.71 47.2 47.2 32.9

67 HUV 667 35.5 20 32.5 35.5 29.3

68 K11t L5.6 80 64.1 80.0 53.2

69 NW 064 9.7 20 51.8 51.8 27.2

70 PBW 588 21,.0 40.21 67.1 67.1 42.8

7"1 UAS \47 21.4 20 45 45.0 28.8

72 UP M 25.4 60 63 63.0 49.5

73 WH 136 8.3 30.33 43.1 43.L 27.2

74 WH 137 14.7 20 22 22.0 18.9

CENTRAL ZONE
75 DDV 23 3.0 0 0 3.0 1.0

/o GW 292/d\ 8.8 0 14.7 14.7 7.8

77 GW 40 25.3 0 88.7 88.7 38.0

78 HDI 11.4 23.9 0 17.8 23.9 13.9

79 HI1 384 1't.1, 60 6.8 60.0 26.0

80 HI8 37 (d\ 0.0 80 0 80.0 26.7

80A SON \LIKA (C) 36.2 90.13 67.7 90.1 64.7

81 HI8 42/d\ 0.0 0 0 0.0 0.0
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S. No. Enh Ludhiana Hisar Almora HS AV.

82 K11 6 9.4 30.23 50.7 50.7 30.1

83 MA :s 3915 (d) 0.0 50 7.2 50.0 t9.1

84 MA :s 6568 8.0 0 1,4.8 't4.8 7.6

85 MP 379 23.3 40.21 63.4 63.4 42.3

86 MP 382 26.7 0 0 26.7 8.9

87 NIA v 1885 23.0 80.13 35.2 80.1 46.'l

88 Rai )_95 10.5 60 18.7 60.0 29.7

89 UAI 348 20.0 0 42.8 42.8 20.9

90 UA[ M6 6) 0.0 20 0 20.0 6.7

PENNISULAR Z( NE
9l GW t46 12.5 20.12 26.2 26.2 19.6

92 HD 11,6 3.1 70.31 29.8 70.3 34.4

93 MA rs 6583 18.5 50 53.9 53.9 40.8

94 MP 2704 23.6 10 53.1 53.1 28.9

95 NIr' N 1994 21..5 60.25 59.2 60.3 47.0

96 NIt ,v 699(d) 3.1 30.11 21..7 30.1 18.3

97 UAI M2 9.5 40 28.4 40.0 26.0

98 UAI M76\ 0.0 30.21 0 30.2 10.1

99 UP 845 7.1 30.14 28.5 30.1 21,.9

SOUTH HIL ZC {E
100 HW 1900 30.9 60.25 J 60.3 31,.4

100A sot ALIKA (C) 1.8.2 80 54.9 80.0 51.0

101 HW 1013 17.7 40.25 28.3 40.3 28.7

102 H\A 4042 21.8 50 13.8 50.0 28.5

103 H\A 5235 12.3 50.2-l 17.3 50.2 26.6

104 HI\ 5237 4.3 0 4.5 4.5 2.9

SPECIAL TRIAL
105 DBI | 131 27.3 62 62.0 M,6
't06 DD 1042 0.0 0 0 0.0 0.0

107 DD 1,0M 0.0 80.13 80.1 40;t.

108 DD 1045 0.0 0 0 0.0 0.0

109 HI\ 1099 0.0 0 0 0.0 0.0

110 KL] 1006 '1.4 40.25 13.3 40.3 18.3

111 KRI 330 60.3 50 84.2 u.2 64.8

112 KR 345 31.5 50.13 43.6 50.1 4't.7

113 KR 346 21,.3 60.25 52.8 60.3 M,8

11,4 KR 347 11,.6 60 40.8 60.0 37.5

1L5 KR 348 31.0 50 40 50.0 40.3

11,6 MA :s5022 0.0 0 0 0.0 0.0

117 MA ls 5031 0.0 30.21 0 30.2 10.1

118 MA _-s 5032 0.0 30.13 0 30.1 10.0

t19 RA 4324 30.8 40.25 25.9 40.3 32.3

120 WF 1145 15.2 40.15 46.4 46.4 33.9

1204 sol ALIKA (C) 15.5 62.6 62.6 39.1

Source : Dr. S.K I in Almora
121 V\A r513 0.0 10.51 0 10.5 3.5

122 V\\ t636 5.6 10.33 0 10.3 5.3

123 VI\ t752 0.0 10.13 0 10.1 3.4

124 V\A )855 0.0 5 0 5.0 1,.7

1,25 V\A )860 0.0 0 0 0.0 0.0

1,26 V\A t954 0.0 0 0 0.0 0.0
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PROGRAMME POWDERY MILDEW

6.1: POWDERY TLDEW SCREENING NURSERY (PMSN)

I the popularly grown varieties of wheat in NWPZ are susceptible

vdery mildew is emerging as an important disease of wheat in

NWPZ and NHZ
varieties. During

during cool years and may cause heavy losses in susceptible

[avourable environment, the varieties are prone to powdery

seasons were sc

mildew and may fer heavily if infected at early stage of their growth. Keeping in

view the impor of powdery mildew, during 2013-1.4 crop season, 215 entries

including AVT I II year along with entries found resistant during previous crop

1 against powdery mildew at7 hot spot locations in NHZ and

NWPZ. The data ,"rr"t locations, viz., Shimla,Bqauta, Almora, Pantnagar, Malan,

Wellington and D ulakuan were taken into consideration whereas disease did not

Presently, almost
to this disease. P

appear at Kaul ce

inoculum on the
representing incid
AVT entries along
and that of resi
powdery mildew
ranged from L-9.

RESISTANT IES:

Seventeen entries
against powdery
HW 1095, MACS

tre. Inoculations were done with the local isolate by dusting the

test entries. Scoring was done at dough stage on 0-9 scale

nce of disease vertically in height of plants. The disease scores of

ith check vadeties, have been presented in Table 1.5 of chapter 1

entries identified during previous years in Table 6.1. The highest

on check entry PBW 343 was 9 whereas on test entries it
entries found promising against powdery mildew are:

showed resistance (Av. Score 0-3 score; highest score up to 5):

are uiz., DDK 1029 (dic.), DDK1042, DDK 1044, DDK 1'046,

MACS 503L, MACS 5040, TL 2934 (T), TL 2942 (T)' TL 2969

(c), TL 2995,TL TL2997,TL2998,TL2999 and TL 3000

6

6 0)

3

(!

U)

PLAIN ZONE

wH1,129
wH 1138
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S.N
o.

Entry

k(!
bo

(n

tr
6

(!

bD

AJ

6

6
t (n

18 wH11,42 5 n 7 n 3 4 3 5 7

19 DBW 88 (I) ) 5 6 7 9 6 2 4 6 9

20 DBW e0 (I) ) 3 7 7 9 6 3 5 6 9

20.

A
PBW 343 (

Check )
7 B 8 9 6 6 5 7 9

21 DPW 621-50 C) 8 6 9 8 4 5 n o

22 HD2967 (C) 5 n 6 7 6 2 5 5 n

23 HD 3043 (C) 5 6 J J 6 2 5 4 6

24 HD 30s9 (c) 5 8 5 4 2 6 5 8

25 HD 3086 (l r) 5 6 7 5 4 4 5 5 v

26 PBW 590 (C) 5 7 7 7 9 2 6 6 9

27 PBW 6414 (C) 5 7 7 5 5 1 5 5 7

28 PBW 660 (I) r) n 6 5 5 5 0 4 5
.7

29 PDW 233 (C 7 7 7 5 5 0 5 5 n

30 PDW 291 (C 0 5 6 5 6 2 5 4 6

31 PDW 314 (C J n 7 5 7 2 6 5 7

32 wH 1021 (C 6
.7 5 5 0 5 5 7

33 wH 1080 (C 5 6 6 5 6 0 6 5 6

34 wH 1105 (c 5 4 7 5 o 0 c 5 9

35 wH 1124 (I) c) .7 J 7 5 9 1 4 5 9

III. NORTH EASTE NPI-AIN zo) \IE

36 BRW 3723
.| 5 7 5 5 5 5 5

.7

37 DBW 107
.7 .7 7 J 0 2 4 4

38 HD 3118
F7 5 7 0 0 5 4 7

39 K111,4 n 5 5 0 J 6 5
.7

40 c 306 (c) 7 7 .7 3 5 1 5 5 n

40.

A
PBW 343 (

Check )
7 6 7 7 7 6 4 6

,7

47 DBW 14 (C) c J n 5 9 3 5 5 9

42 DBW 39 (C) n 7 7 5 9 3 5 6 9

43 HD 2733 (C 5 6 7 .7 9 2 6 6 9

44 HD 2888 (C 7
.7 5

.7 0 J 5
.7

45 HD 2985 (C 5 5 9 R 0 6 6 9

46 Hr 1563 (C) .7 .7 9 4 0 5 6 9

47 K 0307 (C) 7 5 5 1 4 4 7

48 K 1006 (I) (( 5 5 n 5 9 1 5 5 9

49 K 8027 (C) n n 7 5 6 0 5 5 7

50 NW 2036 (C 0 3 7 5 8 1 6 4 6

51 NW 5054 0 rc) J 5 7 5 n 2 5 5 "7

IV. CIINTRAL ZOI\

52 DBW 110
rf c .7 J 0 0 4 c

53 Hr 8736 (D) 1 J n J 0 0 4 J

54 Hr8737 (Dl .' 1 7 9 2 5 5 q

55 MP 3382 5 1 J 0 0 6 J
.7

56 NIAW 1885 5
,7 7 0 2 0 J n

57 PBW 689 0 6 7 5 0 0 J J 7
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s.N
o.

Entry

lr
GI

.t

(! (/]

(!
(!

G|r
6

hh

AJ

tsr

6
(!

t v)

58 A 9-30-1 (D) C) 7 6 5 9 7 5 6 9

59 GW 322(C\ 5 5 n J 8 J J 5 8

60 IlD2864(C) 1 5 7 J 8 3 2 4 8

60.

A
PBW 343 (

Check )
5 5 B 5 9 6 5 6 9

67 HD2932(C\ 0
.7 ./ 5 9 1 5 5 9

62 Hr 1500 (c) n 7 6 0 5 5 7

63 HI15414 (C) 3 5 7 5 9 1 5 5 9

64 Hr 8498 (D) r) 5 J 7 7 9 0 6 5 9

65 1118627 (D\ r) 5 7 5 9 0 5 5 9

66 MP 3288 (C) c 4 7 5 9 0 6 5 9

67 MP 3336 (C) J 5 7 7 9 7 5 5 9

68 MP 4010 (C) 5 5 n 5 9 J 4 5 9

69
MPO 1215 (
(c)

)
5 J n a

J 8 2 5 5 8

V. PENINSULAR
ZONE
70 NIAW 1994 J

.7 J 0 J 5 4 n

71 UAS347 5 5
,7 5 9 1 J 5 9

72 UAS4/.6 (D 0 4 7 5 9 0 5 4 9

73
AKDW 299"
16(d) (c) 3 5 7 5 9 3 6 5 9

74 HD 3090 (I) C) 5 5 7 5 9 7 5 5 9

75 .}/ACS 6222 C) 1 6 7 5 9 0 6 5 9

76 MACS 6478 c) J 5 7 5 q 0 5 5 9

77 Nr 5439 (C) 0 5 5 J q 0 2 J 9

78 NIAW 1415 c) 0 5 5 5 q 4 5 5 9

79
NIDW 295
(c)

)
1 5 0 J 9 1 4 9

80 Rai 4083 (Cl J 5 n J 9 5 5 5 9

80.

A
PBW 343 (

Check )
9 5 8 7 9 6 6 v 9

81 uAS428 (d (c) n 5 n 5 9 3 5 6 9

VI. SC IUTHERN H ,LS ZONE

82 CoW(W) 1 ( r) 5 5 5 5 8 2 6 5 8

83 HW 2044 (( J 5 7 5 8 1 4 5 8

84 HW 5216 (( J 6 5 8 0 5 5 8

VII. SPECIAL TRI.A

85 DDK 1042 0 0 5 0 2 5 2 5

86 MACS 5022 0 0 0 0 2 5 "t 5

87 DDK 1029 ( 0 1 0 5 5 2 5 J 5

88 HW 1098 0 (c) n 5 1 0 2 6 4 7

89 Kharchia 6l (c) 5 8 7 9 8 3 4 6 9

90 KRL 19 (C) 5 5 7 7 6 1 5 5 7

9-t KRL 210 (C 0 n ,7 7 X 2 5 5 6

92 MACS 249( (c) 5 7 5 5 6 2 5 5 7
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S.N
o.

Entry

Hr!
bD
G'

(!

(!

(,)

(n

.E
li

GI

J

d

bo

o
3

(!

r!
(d

t U)

93 MACS2971 -) 0 5 5 J 6 3 6 4 6

A. Resistant to PM ( v.0-3 Score, F ghest Score up tr 5)

Source:AVT II Yeat 2004-05

94 TL2934(T\ 5 0 0 1 0 2 0 1 5

Source: AVT II Yea 2007-08

95 HW 1095 0 0 0 I 0 5 7 5

96 DDK 1029 (( c.) 0 0 0 1 0 0 4 I 4

Source: AVT II Yea 201 1'I

97 TL2942(T\ 0 0 0 1 0 0 0 0 1

Source:AVTIYear :011 2

98 }{PW 376 0 3 7 5 0 1 5 J 7

Source : AVT II Yea: 201 13

99 GW 432 n 7 5 0 0 5 4 7

100 HD 3093 J 5 7 5
,7 0 5 5 n

100.

A
PBW 343 (
Check )

n 5 7 7 9 6 5 7 9

101 HD 309s 5 n 5 n 0 J 5 5 n

1,02 HW 5224 0 6
.7 5 0 3 4 4

.7

103 PBW 661 0 8 J 7 0 5 5 4 8

104 w}{1124 J 5 6 n 0 0 5 4 n

Source:AVTIYear 1013 1,4

I. NORTHERN HIL ZO NE

105 HPW373 0 5
.7 .7 0 7 5 J n

106 HPW 4OO J 5 5 - 0 0 5 4 7

't07 HPW 401 3 'I 6 7 0 4 4 4 n

108 HPW 410 J 5
.7 7 0 1 5 4 n

109 HPW 411 5 5 n 7 5 2 6 5 7

110 HPW 412 1 5 5 n 5 0 4 4 7

111 }{5547 1 5 n 9 0 0 5 4 9

112 HS 558 1 n n 9 0 1 5 4 9

113 r{5562 3 5 7 9 0 4 4 5 9

11.4 H5577 5 3 7 v 0 J 5 5 7

115 HS 590
.7

5 7 5 0 0 6 4 7

116 HS 591 1 7 7 5 0 0 4 a
J 7

117 H:5592 1 7 7 0 2 5 4 n

118 HS 593 5 n n 7 0 2 5 5 7

119 HS 594 5 3 7 7 0 0 4 4 7

120 HS 595 5 7 2 0 5 5
F7

120
A

PBW 343
(Check)

n n 8
.7 9 6 6 7 9

121 uP 2890
.7 9 n 7 0 2 4 5 q

122 uP 2891. n 8 9 0 3 5 6 o

123 vL976 n n n 0 J 5
n

1,24 vL977 J
., 5 0 1 4 4 n

125 vL 1003 0 7 5 0 0 5 3

126 vL 1004 J J n 9 9 4 6 6 9
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S.N
o.

Entry

r!
bo

6

cl

tt)

e. (!
li

(!

J(! bD

cj

(!
ti

d
(!

6

127 vL 3002 0 5 7 5 0 5 4 4 7

128 vL 3004 3 c 8 9 0 4 5 5 9

129 vL 3005 0 5 7 5 0 5 4 n

130 vL 3006 5 6 v n 0 1 4 4
F7

II. NORTH WESTEI {P AIN zol. E

L31 DBW 95 0 6 7 5 2 1 5 4

132 DBW 128 0 6 5 2 0 4 J

133 DBW 129 0 6 n 0 0 5 c 17

lU HD 3128 7 7 7 n 0 5 6 5 n

135 HD3132 J 6 7 5 6 6 4 5
.7

136 HD 3133 0 6
.7 7 0 4 5 4

.7

137 HD 3139 0 5 7 5 0 n 5 4 v

138 HD 4730 0 J 8 5 0 J 4 J 8

139 HUW 675 5 6 7 5 0 1 5 4 v

1.40 K1204 5 5 8 5 6 1 6 5 8

1,40

A
PBW 343
(Check)

7 J 8 9 9 6 6
.7 9

141 MP 1,277 5 5 7 5 0 6 5 4 7

142 PBW 677 0 5 5 a
J 0 2 5 J 5

143 PBW 692
.7 5 7 J J 7 4 4 7

1.44 PBW 695 5 5 5 5 0 0 6 4 6

145 PBW 697 3 5 8 5 0 0 4 4 8

146 PBW 698 5 J I 5 8 2 5 5 8

1,47 PBW 702 9 6 8 J 9 2 5 6 9

148 PBW 703 1 6 8 5 0 2 4 4 8

149 PBW 706 0 4 5 0 J 5 J n

150 Tr.2995 0 0 0 1 0 0 6 1 6

151 UAS 356 0 5 7 5 9 J 0 4 9

152 wH 1154 0 5
.7 5 0 5 5 4 n

153 wH 1156 7 n 5 0 J 5 5 7

154 wH1157 5
,7 c 0 J 4 4

.7

155 w}{1'164 0
.7 5 0 0 4 J 7

III. NORTH EASTE NP LAI ZONE

156 DBW 126 J 7 5 9 0 4 5 9

157 DBW 98 0 7 5 0 1 4 J n

158 F{D3127 1 8 5 3 z 6 4 8

159 HUW 661 5 8 5 0 1 4 4 8

160 F{UW 677 5 7 5 0 1 5 4 7

1.60

A
PBW 343
(Check) 9 8 7 9 6 5 n 9

1.61. }{UW 679 J 5 5 0 1 6 6

1.62 PBW 693 J 7 5 9 1 5 5 9

1,63 PBW 701 0 n 5 9 J 6 5 9

164 PBW 704 1 7 n 9 3 0 5 9

1.65 uP 2855 0 7 9 J 5 5 9

166 wH 1132 0 7
.7 9 3 5 5 9
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S.N
o.

Entry

k(!

6

G'

U) 2

li

6

bo lr
(! t (n

IV. CENTRALZOI E

1.67 cG 1010 J 7 9 9 2 5 6 9

1,68 DDW 30 ru 0 n 9 9 1 4 5 9

1.69 GW 451
.7 7 7 9 1 6 6 9

170 GW 455 3 7 7 9 0 4 5 9

171 F{D31.46 5 n 7 9 1 5 6 9

172 HD 4728 (L 1 7 5 0 5 5 4 7

173 Hr 8750 (Dl 0 6 5 9 0 6 4 9

174 Hr 8755 (Dl 0
.7 n 0 5 5 4 n

175 ,K 1215 0 7 7 8 1 6 5 8

176 K1217 0
.7 7 9 J 0 4 9

177 MACS 391( (D) 0
.7 7 0 0 5 a

J

178 MACS 392: (D) 0 7 7 0 5 5 4 n

179 MACS 660, "l 7 7 5 5 4 5 -

180 MP 1279 "l 7 n 0 2 4 4 7

180

A
PBW 343
(Check)

5 9 9 6 6 n 9

181 NIAW 203( 5 5 0 0 5 3 5

182 UAS 451 (r 0
.7 7 9 4 5 5 9

V. PENINSULAR
ZONE
183 DDW 27 (f J

.7 .7 9 2 6 6 9

184 HI8751 (D 0
.7 5 9 2 5 5 9

185 Hr8754(D 0
,7 5 0 0 6 7

186 K1213 7 7 0 2 0 J
.7

187 uP 2864 0 7 5 9 J 5 5 9

VI. SOUTHERN H LLS ZONE

188 MACS 650 0 7 5 9 J 4 5 9

189 UAS 358 0 7 5 9 J 4 5 o

VII. SPECIAL TRII L (Dicoccum and Sailinity and Alkalinity)

190 DBW 154 5 7 7 9 J 4 6 9

191 DBW 155 0 5 0 J 4 J 7

192 MACS 504 0 3 0 2 5 3 5

193 MACS 503 0 0 1 0 2 5 7 5

194 MACS 502 0 0 1, 0 1 4 1 4

195 DDK 1046 0 5 5 0 J 4 J 5

196
I'4.ACS297
)

(c
0 5 n 0 1 6 3 n

197 DDK 1044 0 0 1 0 1 5 1 5

198 DDK 1029 C) 0 0 1 0 2 5 1 5

199 HW 1099 0 0 3 0 4 6 z 6

200
MACS 249
(aest.) (C)

0 7 7 0 z 4 J 7

200
A

PBW 343
(Check)

n 8 9 9 6 5
.7 9

III. SPECIAL TRII (TR iTIC \LE

AICWSBIP. Report, Vol.lll (Crop Protection), 2074 82



S.N
o.

Entry

ti
G
bo6

(!

6

d.
ch

.v

(!

-.

e)

Glr
(! t (n

201 TL2996 0 0 1 0 2 0 1 2

202 TL2997 0 0 1 0 0 0 0 1

203 TL2998 0 0 1 0 0 0 0 1

204 TL2999 0 0 1 0 0 0 0 1

205 TL 3000 0 0 1 0 0 0 0 1

206 TL2942(C\ 0 0 1 5 2 0 "1 5

207 TL,2969 (C\ 0 0 1 2 2 0 7 2

IV. SPECIAL TRIAT (MABB/NILs

208 PBW 722 J 8 7 o 1 5 6 9

209 PBW 723 J 7 7 4 4 4 5 7

21,0 KB 2012-03 0 7 9 0 2 5 4 9

21'1 HD 2932+Sr 6 0 7 n 9 1 5 5 9

212
HD
2932+Lr1.9/s 25

0 7 7 0 0 5 J n

213 MMBL 283 0 7 n 0 c 5 4
.7

21,4 HUW 234 (( 0 7 ,7 0 2 4 J 7

21,5 PBW 343 (C 5 8 5 9 2 4 6 9

COOPERATORS:

NAME

S. K, JAIN
S.C. BHARDWAJ,O.P

DHANBIRSINGH

D.S. DODAN

S. K. RANA

P. NALLATHAMBI AI

J, KUMAR, DEET'SHIX

DEVLASH KUMAR

R. SELVAKUMAR

AICWOBIP, Progress

ANGWAR

CENTRE

ALMORA

SHIMLA
DHAULAKUAN

KAUL
MALAN
\ TELLINGTON

PANTNAGAR

BAJAURA

DWR, KARNAL (COORDINATING UNIT)

C. UMA MAHESHWARI

, KSRIVASTAVA

eport, Vol.ilI (Crop Protection), 2014 83



PROGRAMME 7 REGION SPECIFIC DISEASES OF LIMITED IMPORTANCE

7.1, FUSARI HEAD BLIGHT (FHB) OR HEAD SCAB

Fusarium gram Schwabe (Gibberella zeae (Schwein) Petch.)

Evaluation of A materials

Test Locations: , Dhaulakuan and GurdasPur

AVT entries a ith checks wefe evaluated under artificially inoculated

conditions at Ka i and Dhaula Kuan in polyhouse. Fusaium graminearum cultare

was supplied to haulakuan center by D W R, Karnal for artificial inoculation.

:nt was good at Karnal and Dhaula kuan. The above materialDisease develop
was also evalua
incidence. Di
and AVT-Ist y
respectively.Da
of highest score/

COOPERATORS

NAME
M.S. SAHARAN

DHANBIRSINGH

MADHU MEETAJ

Table 7.7. Perf
multilocational

at Gurdispur under natural conditions but there was no disease

scoring scale (0-5) has been used. Entry-wise reaction of AVT-II

r entries (2019-201'4) has been given in Tables 7.1' and 7'2,

for 2"a year entries has also been given in Table 1.5. On the basis

of the genotype was found resistant or moderately resistant'

CENTRE

KARNAL
DHAULAKUAN

GURDASPUR

ance of AVT 2"a year material against head scab under
duri 2013-2014

Dhaulakuan

I. NORTH HILL

PLAIN ZONEII. NORTH
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S. No. En Y Karnal Dhaulakuan HS AV.

24 HD i05e (c) 3 5 E 4

25 HD 1086 (r) (c) 4 5 5 4.5

26 PBI 590 (C) 4 5 5 4.5

27 PB\ 6M (C\ J 3 J 3

28 PB\ 660 0) (c) J 5 5 4

29 PD | 233 (C\ J 5 5 4

30 PD' r 291, (C\ J 5 5 4

31 PD' 131,4rc], J 4 4 3.5

32 WF 1021 (C) 4 5 5 4.5

33 WF 1080 (c) 3 5 5 4

34 WF 1105 (C) J 5 5 4

35 WF 1124 (I) (C) 4 5 5 4.5

III. NORTH EAS' ERN PLAIN ZONE
36 BRI r 3723 J 0 5 1.5

37 DB '1107 5 2 5 3.5

38 HD ]118 5 5 5

39 K1 14 J 5 5 4

40 C3 6 (c) 5 J 5 4

4'l DB / 14 (C) 4 5 5 4.5

42 DB / 39 (C) J 5 5 4

43 HT 2733 (C) J 5 5 4

44 Ht 2888 (C) 5 5 5 5

45 Ht 298s (C) 4 5 5 4.5

46 HI 563 (C) 4 5 5 4.5

47 KO 07 (c) 4 5 5 4.5

48 K1 06 (r) (c) J 5 5 4

49 K8 27 (C) J 5 5 4

50 NV 2036 rc\ 5 5 5 5

51 NV 5054 (D (C) J 5 5 4

IV. CENTRA Z( NE

52 DB v 110 3 2 3 2.5

53 HI 736 (D) 4 0 4 2

54 HI 737 (D\ J 0 3 1.5

55 MI 3382 J 5 5 4

56 NI w 1885 4 0 4 2

57 PB I 689 J 5 5 4

58 A! 30-1 (D) (C) 5 5 5 5

59 GV 322(C) 4 5 5 4.5

60 HT 2864(C\ 4 5 5 4.5

61 HT 2932(C\ J 5 5 4

62 HI 500 (c) 5 5 5 5

63 HI 5414 (C) 5 5 4

64 HI r4e8 (D) (C) J 5 5 4

65 HI t627 (D\ (C) J 5 5 4

66 MI 3288 (C) 3 5 5 4

67 MI 3336 (C) 4 5 5 4.5

68 MI 4010 (c) 4 5 5 4.5

69 MI )1215 (d) (C) J 5 5 4

V. PENINSU LAI ZONE
70 NI ,w 1994 5 5 4

7"1 UI )347 J J

72 U} )446 D\ J 5 5 4

/3 AI )w 2997-1.6(d) (C) J 5 :) 4
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VI. SOUTHERN H

VII. SPECIAL TRI

Dhaulakuan
ZONEI. NORTHERN HI

Table 7.2. Perfor
under multilocat

of AVT lst year material against head scab (% incidence)
durins 2013-20L4
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S. No. Entq Karrral Dhaulakuan HS AV.

26 VL 3C t6 3 5 5 4

II. NORTE WES ERN PLAIN ZONE
27 DBW )5 5 3 J

28 DBW 28 3 5 5 4

29 DBW 29 J 5 5 4

30 HD3 28 J 5 5 4

31 HD3 i2 3 J J 3

32 FID 3 33
a 5 5 4

33 HD3 39 5 5 4

u HD4 t0 3 5 5 4

35 HU\A 675 3 5 5 4

36 K120 3 5 5 4

37 MP1 77 5 5 5 4

38 PBW 77 J 5 5 4

39 PBW 92
a
J 5 5 4

40 PBW 95 5 5 5 4

41 PBW 97 4 5 5 4.5

42 I'BW 98 J 5 5 4

43 PBW 02 J 5 5 4

M PBW 03 3 5 5 4

45 PBW 06 3 5 5 At

46 TL29 r$ J 5 5 4

47 UAS 56 5 5 4

48 WH1 54 J 3 a
J 3

49 wH1 56 J 3 3 3

50 WH1 57 J J 3 3

51 WH1 & 3 5 5 4

ITI. NORT H EAS IERN PLAIN ZONE
52 DBW 26 J 5 5 4

53 DBW )8 J 4 4 3.5

54 HD3 27 3 0 3 1.5

55 HU\A 661 J 1 J 4L

56 HUT 677 J 5 5 4

57 HUTA 679 3 2 3 2.5

58 PBW 93 J 5 5 4

59 PBW 01 3 5 4

60 PBW '04 3 5 5 4

67 UP 2I t5 J 5 5 4

62 WH] 32 J 0 1.5

IV. CENTRAL Z
'NE63 CG1 10 4 5 4 3.5

64 DD!\ 30 (D) J 0 J 1.5

65 GW4
'1

3 5 5 4

66 GW4 ;5 J 0 J 1.5

67 HD3 46 3 0 J 1.5

68 HD4 28 (D) J 2 3 2.5

69 H'I87 0 (D) 3 0 J L.5

70 HI87 s (D) J J 3 3

71 K12l J 2 J 1.5

72 K12'l J 4 4 3.5

73 MAC i3916 (D) J 5 5 4

74 MAC i3927 (D\ 4 5 3 4

75 MAC ;6604 *̂ 5 5 4
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S. No. Entry Karnal Dhaulakuan HS AV.

76 MP127 J 5 5 4

77 NIAW 030 3 5 5 4

78 UAS 45 (D) J 5 5 4

V. PENINSULAR ONE
79 DDW 2 (D) J 5 5 4

80 HI875] (D) 3 5 5 4

81 HI875t (D) J 5 5 4

82 K1213 J 5 5 4

83 UP 286 5 6 4

VI. SOUTHERN T] LLS ZONE
84 MACS 507 ') 5 5 4

85 UAS 3: J 5 5 4

VII. SPEC ALTRI r.L (Dicoccum and Sa inity and AlkalinitY)

86 DBW 1 4 J 5 5 4

87 DBW 1 5
a.) 5 J c

88 MACS ;040 J J J 3

89 MACS ;031 J 5 5 4

90 DDK 1 46 J 2 5 2.5

9"1 DDKl 44 J 5 5 4

92 HW 10 9 J 5 5 4

III. SPEC AL TRI L ffRITICALE)
93 TL299 J 0 J 1.5

94 TL299 5 5 4

95 TL299 J c c J

96 TL299 J J J

97 TL 3OO 4 0 4 2

98 TL294 (c) 4 5 5 4.5

99 TL296 (c) 4 5 5 4.5

IV. SPECIAL TRI L (MABB/NIL ENTR ES)

100 PBW 7 2 J 5 5 4

101 PBW 7 4 2 4

102 KB 20: l-03 4 5 5 4.5

103 HD 29 2+5t26 5 5 4

104 HD 29 2+Lr19/5125 4 5 5 4.5

105 MMBI 283 5 5 5 5

106 HUW 34 (c) 4 5 5 4.5

107 PBW 13 (c) 3 5 5 4
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spore of the

AVT I't Year

7.2 FLAG S

Test Locations:

Flag smut is soil

development w
genotypes (2013'
check variety C
entries (2013-201

year entries has
found resistant (

AVT II"a Year
Free: VL 967, H
907 (C), HD 3043

1105 (C), DBW
(D), HI8737 (D),
84e8 (D) (C), HI
NrDW 2e5 (d)
1029 (C), HW 1

Resistant (uPto
892 (C), HUW
DPW 621-50 (C),
(D (C),WH 1021

(c), HD 2888 (

(c), MP 3288 (

(r) (c),MACS
(C) and MACS

Free: HPW 373,

562,H5 590, HS
3139, HD 4730,

11.64, }{UW 679

MACS 3927 (D

MACS 6507, M
DDK 1044, HW
2969 (C) and H

Resistant (uPto
vL976,VL977,
PBW 677,PBW
PBW 693, PBW
(D), UAS 358,

MMBL 283 and

COOPERATORS

NAME

S. S. KARWASARA

R K BANSAL AND R

MADHU MEETA

M. S. SA}IARAN AN

nd externally seed bone disease caused by lJrocyctis agropyri.Thte

thogen can survive for longer period in the soil' Disease

g*a ut all the centres except Durgapura' In AW-2"d yeat

i+;, tf," highest disease level of 71..4 per cent was observed in

I at Ludhiana. Entry-wise reaction of AVT-II and AVT-Ist year

has been given in Tables 7.3 and 7.4, rcspectively' Data for 2"4

been given in Table L.5. The entries mentioned below were

10 % average disease incidence) at all the three centres'

f 251 (C), HS 277 (C), HS 542 (r) (c), vL 804 (C), VL 829 (C), VL

c), PDW 233 (C), PDW 291. (C), PDW 314 (C), WH 1080 (c), wH
(c), K 0307 (c), K 1006 (I) (C), NW 2036 (C), DBW 110, Hr 8736

ip gsez, NIAW 1885, PBW 68s, A9-30-1' (D) (c), HD 2932 (c), HI

)627 (D) (C), NIAW 19s4, IJAS 446 (D), AKDW 2997-1'6(d) (c)'

, uAd +za 1a1(C), Cow(w) 1 (c), DDK 1042*, MACS 5022, DDK

', Llro cy stis agropyri (Preuss) Sch.

Hisar, Ludhiana and DurgaPura

(D (C),KRL 1e (C) and KRL 210 (C)

BENIWAL

SUDHEERKUMAR

tolo infection): HPW 376,H5 375 (C), HS 490 (C), HS 507 (C)' VL

. wH 112g,WH 1138, WH 11.42,Dlr-W 88 (I) (C), DBW 90 (I) (C),

rD 2967 (C), HD 3059 (C), HD 3086 (I) (C),PBW 590 (C), PBW 660

c), wH ttz+ 1t' (C), BRW 3723,HD 3L18, DBW 14 (C),HD 2733

io zqes (c),k 8027 (c), NW 5054 (I) (c), Gw 32? (c),HD 2864

MP 3336 1bj, IVIP 4010 (c), MPO 1215 (d) (c), rJAS 347, HD 3090

(c), MACS 6478 (C), NIAW 1415 (C), Raj 4083 (C),MAC92496

(c)

PW4OO,HPW4O1,HPW41O,HPW41.].,HPW412,r{5547,H5
13,VL1OO3,VL3OO2,VL3OO5,DBW95,DBW12B,Its'D3128'FID

BW6}2,PBW698,PBW706,TL2gg5,UAS356,WH1157,WH
DDW 30 (D), GW 451, HD 4728 (D), HI 8750 (D), HI 8755 (D),

MACS 6604, MP 1279, DDW 27 (D), HI 8751 (D), HI 8754 (D),

CS 5040, MACS 5031., MACS 5022*, DDK 1046, MACS 2971' (C)'

09g,TL2gg6,TL2gg7,TL2gg8,TL2g99,TL3000,TL2942(C)'TL
2932-Lr19/5125

0% infection): HS 558, HS 577,H5 59L, HS 594,H5595'UP 2890'

'L 3004. DBW 12g,HD 31g2,HD 3133, HUW 675,K1204,MP 1277,

;, PBW 697,PBW 702,PBW 703,DBW 98, HD 3127,}fUW 66'1"

. wH 1132, CG 1010, K 1215,K'l'217,}/IACS 391'6 (D), UAS 451

BW155,DDK1029(C),MACSVl:96(aest')(C),HD2932+5126'
uw 234 (c)

CENTRE

HISAR

DURGAPURA

LUDHIANA
KARNAL
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7.3 FOOT ROT (

Test Locations:
AVT entries alo
Disease data of
year entries (201

2nd year entries
10.00 per cent
respectively and

AVT IIna Year
Free: HPW 349

(c).

Highly Resista
(c), wH 1129, D
PBW 689, HD
Resistant (5-L0

4010 (c), UAS 34

AVT I't Year

Highly
PBW 703, PBW

HUW 234 (C)

Resistant (5-10

COOPERATORS

NAME

AICW&BIP, Progress eport, Vo l.Iil (Crop Protection), 2074 90

iOUl nu" been given in Tables 7.5 and7.6, respectively. Data for

,s also been given in Table 1.5. The entries showing upto 5 and

um rolfsii)

r and Dharwad
with checks were evaluated at Sagar and Dharwad centres.

r was not received. Entry-wise reaction of AVT-II"a 2nd {!J-lst

idence were categorized as highly resistant and resistant,

re listed below:

CENTER

DHARWAD
KARNAL

Free: DBW 95,D
MACS 6604, MA
723.

DDW 30 (D), K 1

I. K. KALAPPANA

SUDHEER KUMAR

, DBW e0 (I) (C), HD 3090 (I) (C), MACS 5022 andMACS 2971

(L-5 o/o disease): HPW 976, IHPW 251' (C), HS 542 (D (C), VL 907

w ozr-so (c), DBW 107,K8027 (C), NW 2036 (C), NIAW 1885,

: (C), NIAW lrgg4,}/r\Cs 6478 (C) and NIDW 295 (d) (C)'

disease): PBW 681, K 1006 (I) (C), NW 5054 0) (C), MP 3382' MP

and MACS 6222(C).

'128, PBW 697,PBW 698, PBW 702,PBW 701, MACS 3927 (D),

5040, DDK 1046, MACS2971' (C), HW L099, PBW 722 andPBW

(\-5 o/u disease): HPW 373, HS 562, HS 590, VL 3005, HD 3L32'

)4,WH1L32,MACS391'6(D),HD2932-Lr19/Sr25,MMBL283'
PBW 343 (C).

disease): HS 547,HS 558, DBW 129, DBW 98, HUW 661" UP 2855'

15, DBW 154, MACS 5022andMACS 2496 (aest') (C)'



calculating per t infected ear heads. Among genotypes, HS 277 (C) showed least

of 2.68 in AVT II"d year while four genotypes were

7.4HLLL BUNT (

Test Locations: A

AVT entries
at all centres. T

average disease
completely free f
three locations,
and has been giv rnTabIe7.7.

AVT II"a Year
Free: Nil
Resistant (L-10

804 (C) and VL

illetia foetida, T. caries)

ra, Bajoura and Ma1an

evaluated at three locations and disease development was good

data was taken by counting infected and healthy ear heads, for

disease. There were differences in the disease incidence at

the highest disease level as well as average was considered

disease): HPW 251' (C), HS 277 (C), HS 375 (C), HS 490 (C), VL
(c).

AVT I"t Year 14

Free: VW 0636, 0752,VW 0810 and VW 0855.

Resistant (L-10

L003, vL L004, v

COOPERATORS

disease): HPW 40L, HPW 411, HPW 412, HS 558, HS 590, VL

3002, VL 3006, VW 0565, and VW 0912.

Na.ur
s. K. JAIN
S. K. RANA

DEVLASH KUMAR

SUDHEER KUMAR

Table 7.3.Perf nce of AVT 2"a year material
under multilocat I testi 20!3-201.4

CnNrRn
ALMORA

MALAN
BAJAURA

KARNAL

against flag smut (% incidence)

I. NORTH HILL

N PLAIN ZONEII. NORTH WEST
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S. No. Entn Karnal Hisar Ludhiana HS AV.

17 WH1 38 0.0 0.0 1,6.7 16.7 5.6

18 WH1 42 0.0 3.6 4.3 4.3 2.6

19 DBW i8 (D (c) 0.0 0.0 3.8 3.8 1.3

20 DBW )0 (D (c) 0.0 2.1 14.3 1,4.3 5.4

21 DPW ,21-50 (C) 0.0 0.0 5.9 5.9 2.0

22 FID2 67 (c) 1.1 11..9 15.8 15.8 9.6

23 HD3 13 (C) 0.0 0.0 0.0 0.0 0.0

24 HD3 5e (c) 0.0 0.0 5.3 5.3 1.8

25 HD3 86 (r) (C) 1..1 0.0 7;t 7.7 2.7

26 PBW e0 (c) 2.2 2.0
-t5.4 15.4 6.5

27 PBW M (C\ 1..9 4.8 27.8 27.8 11.5

28 PBW 60 (r) (c) 0.0 1,.7 19.0 19.0 6.9

29 PDW 133 (C) 0.0 0.0 0.0 0.0 0.0

30 PDW le1(c) 0.0 0.0 0.0 0.0 0.0

31 PDW r14 (C) 0.0 0.0 0.0 0.0 0.0

32 WHl r21 (C) 0.0 0.0 13.6 13.6 4.5

33 WHl )80 (c) 0.0 0.0 0.0 0.0 0.0

34 WHl 05 (c) 0.0 0.0 0.0 0.0 0.0

35 WH'] 24 (r) (C) 0.9 0.0 11,.1 "17.7 4.0

ITI. NORTH EAST RN PLAIN ZONE
36 BRW i723 0.0 0.0 15.8 15.8 5.3

37 DBW 107 11.9 4.7 27.8 27.8 L4.6

38 HD3 18 0.0 0.0 11.8 11.8 3.9

39 K 111 1,4.1 1..6 31.3 31.3 15.7

40 c 30( tc) 7.5 11.9 71.4 71.4 30.3

41. DBW 14 (c) 0.0 4.4 0.0 4.4 1.5

42 DBW )e (c) 0.0 0.0 0.0 0.0 0.0

43 HD2 33 (c) 't.7 0.0 0.0 1.7 0.6

M F{D2 88 (c) 9.8 3.7 73.6 13.6 9.0

45 F{D2 85 (C) 0.9 0.0 6.3 6.3 2.4

46 HI15 '3 (C) 25.5 7.8 33.3 33.3 22.2

47 K 03( '(c) 0.0 0.0 0.0 0.0 0.0

48 K 10( ;(D (C) 0.0 0.0 0.0 0.0 0.0

49 K 80i '(c) 0.0 0.0 8.3 8.3 2.8

50 NW: )36 (C) 0.0 0.0 0.0 0.0 0.0

51 NWI )54 (r) (c) 2.4 0.0 6.3 6.3 2.9

IV. CENTR AL ZO E

52 DBW 110 0.0 0.0 0.0 0.0 0.0

53 HI8i ;6 (D) 0.0 0.0 0.0 0.0 0.0

54 HI Si i7 (D\ 0.0 0.0 0.0 0.0 0.0

55 MP3 82 0.0 0.0 0.0 0.0 0.0

56 NIA\ 1885 0.0 0.0 0.0 0.0 0.0

57 PBW ;89 0.0 0.0 0.0 0.0 0.0

58 A9-3 1(D) (c) 0.0 0.0 0.0 0.0 0.0

59 GW: ,-2(C) 1.1 0.0 0.0 1.1 0.4

60 HD 64 (C) 0.0 0.0 29.4 29.4 9.8

61 HD 32 (c) 0.0 0.0 0.0 0.0 0.0

62 HI1: r0 (c) 8.6 5.5 35.3 35.3 16.4

63 HI1: 4 (C) 4.2 2.5 71,.4 71.4 26.1

64 HI84 )8 (D) (C) 0.0 0.0 0.0 0.0 0.0

65 HI8( 17 (D) (c) 0.0 0.0 0.0 0.0 0.0

66 MP3 88 (C) 2.4 4.5 1.6.7 16.7 7.9

67 MP3 36 (C) 0.0 2.3 5.9 5.9 2.7
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V. PENINSULAR

VI. SOUTHERN

VII. SPECIAL TRI

I. NORTHERN HI

Table 7.4.Perf ance of AVT L"t vear material against flag smut (% incidence)

under multilocat I testi durin 20L3-20't4
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S. No. Entry Karnal Hisar Ludhiana HS AV.

19 vL976 1.1 0.0 0.0 1.1 0.4

20 vL977 0.0 0.0 11.1 11.1 3.7

21 vL 1003 0.0 0.0 0.0 0.0 0.0

22 vL 1004 12.9 2.6 18.2 18.2 1'1,.2

23 vL 300i 0.0 0.0 0.0 0.0 0.0

24 vL 3004 1,.2 3.8 10.0 10.0 5.0

25 VL 3OO: 0.0 0.0 0.0 0.0 0.0

26 vL 300( 0.7 2.1 30.8 30.8 11,.2

II. NORT WESTI RN PLAIN ZONE
27 DBW 9I 0.0 0.0 0.0 0.0 0.0

28 DBW 1 0.0 0.0 0.0 0.0 0.0

29 DBW 1i 2.9 3.2 23.5 23.5 9.9

30 HD31,2 0.0 0.0 0.0 0.0 0.0

3l HD 313 0.0 0.0 5.0 5.0 t.7

32 HD 313 0.8 0.0 4.5 4.5 1.8

33 HD 313 0.0 0.0 0.0 0.0 0.0

34 HD 473 0.0 0.0 0.0 0.0 0.0

35 HUW 6 5 0.0 0.0 7;l 7."1 2.4

36 K1,204 0.0 0.0 8.3 8.3 2.8

37 MP127 J.J 0.0 0.0 J.J 1.1

38 PBW 67 0.0 0.0 25.0 25.0 8.3

39 PBW 69 0.0 0.0 0.0 0.0 0.0

40 PBW 69 0.0 0.0 13.3 13.3 4.4

47 PBW 69 5.8 2.9 10.5 10.5 6.4

42 PBW 69 0.0 0.0 0.0 0.0 0.0

43 PBW 7C 8.7 0.0 12.5 12.5 7.1,

44 PBW 7C 1.5 0.0 5.9 5.9 2.5

45 PBW 7C 0.0 0.0 0.0 0.0 0.0

46 TL299l 0.0 0.0 0.0 0.0 0.0

47 UAS 35 0.0 0.0 0.0 0.0 0.0

48 WH 11I 't.4 0.0 30.0 30.0 10.5

49 WH 11I 3.6 2.3 30.8 30.8 12.2

50 WH 11I 0.0 0.0 0.0 0.0 0.0

51 WH 11( 0.0 0.0 0.0 0.0 0.0

III. NORT H EAST IRN PLAIN ZONE
52 DBW 1 ) 4.3 1,.9 54.5 54.5 20.3

53 DBW 9I 0.8 0.0 22.2 22.2 7.7

54 HD 312 0.0 3.1. 8.3 8.3 3.8

55 HUW 6 1 0.0 4.9 0.0 4.9 1,.6

56 HUW 6 '.7 5.1 0.0 25.0 25.0 10.0

57 HUW 6 9 0.0 0.0 0.0 0.0 0.0

58 PBW 6g 5.0 4.0 20.0 20.0 9.7

59 PBW 7( 4.3 6.0 27.3 27.3 12.5

60 PBW 7( 3.0 0.0 11,.1 11.-l 4.7

61 uP 2851 2.3 1.7 41,.7 4',1..7 1,5.2

62 WH 11: 7.4 0.0 22.2 22.2 7.9

IV. CENTRALZO IE

63 CG 101 0.0 1.8 15.0 15.0 5.6

64 DDW 3 (D) 0.0 0.0 0.0 0.0 0.0

65 GW45: 0.0 0.0 0.0 0.0 0.0

66 GW 45I 18.8 6.0 77.8 77.8 34.2

67 HD 314 2.9 4.1 57;1 57."1 21..4

68 HD 472 (D) 0.0 0.0 0.0 0.0 0.0
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S. No. Entrv Karnal Hisar Ludhiana HS AV.

69 HI8750 D) 0.0 0.0 0.0 0.0 0.0

70 Hr 8755 D) 0.0 0.0 0.0 0.0 0.0

71 K121.5 0.0 0.0 10.0 10.0 J.J

72 K1217 0.0 L.7 26.7 26.7 9.4

73 MACS 3 [6 (D) 1.5 0.0 0.0 1.5 0.5

74 MACS 3 t27 (D) 0.0 0.0 0.0 0.0 0.0

75 MACS ( ,04 0.0 0.0 0.0 0.0 0.0

76 |'4P127l 0.0 0.0 0.0 0.0 0.0

77 NIAW 2 r30 0.0 0.0 36.4 36.4 12;l

78 UAS 45 (D) 0.0 0.0 16.7 16.7 5.6

V. PENTNSULAR 2 )NE
79 DDW 2', (D) 0.0 0.0 0.0 0.0 0.0

80 Hr 8751 D) 0.0 0.0 0.0 0.0 0.0

81 Hr8754 D) 0.0 0.0 0.0 0.0 0.0

82 K1213 9.0 1.5 40.0 40.0 1.6.8

83 uP 2864 4.2 3.6 30.8 30.8 12.9

VI. SOUTHERN H LLS ZONE
84 MACS ( ;07 0.0 0.0 0.0 0.0 0.0

85 UAS 35I 0.0 0.0 10.0 10.0 5.J

VII. SPEC ALTRI L (Dicoccum and Sailinity and Alkalinity
86 DBW 1: 7.4 3.3 21,.4 21.4 10.7

87 DBW 1: 7.4 1.1 0.0 't.4 0.8

88 MACS I )40 0.0 0.0 0.0 0.0 0.0

89 MACS I )31 0.0 0.0 0.0 0.0 0.0

90 DDK 1C ,6 0.0 0.0 0.0 0.0 0.0

9'l DDK 1T ,4 0.0 0.0 0.0 0.0 0.0

92 HW 10t 0.0 0.0 0.0 0.0 0.0

TII. SPEC AL TRII (TRITICALE)

93 TL299C 0.0 0.0 0.0 0.0 0.0

94 TL299i 0.0 0.0 0.0 0.0 0.0

95 TL299t 0.0 0.0 0.0 0.0 0.0

96 TL2999 0.0 0.0 0.0 0.0 0.0

97 TL 300( 0.0 0.0 0.0 0.0 0.0

98 TL294t (c) 0.0 0.0 0.0 0.0 0.0

99 TL296S (c) 0.0 0.0 0.0 0.0 0.0

IV. SPEC AL TRII (MABB/NIL ENTRIES)

100 PBW 7' 3.1 17.3 15.8 17.3 1,2.1,

101 PBW 7' 5.4 8.6 22.2 22.2 12.1

102 KB 201: .03 1.7 15.5 20.0 20.0 12.4

103 IlD293 +5126 3.3 2.7 0.0 3.3 2.0

104 HD293 -Lr19/5125 0.0 0.0 0.0 0.0 0.0

105 MMBL :83 0.0 0.0 10.0 10.0 J.J

1,06 HUW 2 4 (c) 0.0 2.3 10.5 10.5 4.3

1.07 PBW 31 r(c) 9.8 12.3 27.3 27.3 16.5
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Table 7.5. Perfor
under multilocat

ce of AVT 2"4

I testine durinl
S. No. Entry Dharwad
I. NORTH HILL 2 )NE

"l HPW 376 5

2 vL967 20

J HPW 251 C) 5

4 HPW 349 C) 0

5 H5277 (( 35

6 HS 375 (( 20
.7 HS 490 (( 55

I HS 507 (C 20

9 }{5542(l (c) 5

10 vL 804 (( 25

11 vL829 (( 15

12 vL892(( 55

13 vL907 (( 5

II. NOR: IH WEST] RN PLAIN ZONE
'1.4 HUW 66( 35

15 PBW 681 10

1,6 w}{1129 5

17 wH 1138 15

L8 w}{11.42 15

19 DBW88 ( )(c) 15

20 DBW 90 ( ) (c) 0

21 DPW 621 t0 (c) 5

22 HD2967 :) 25

23 HD 3043 3) 15

24 HD 3059 :) 25

25 HD 3086 r) (c) 15

26 PBW 590 C) 35

27 PBW 6M C) 20

28 PBW 660 ) (c) 15

29 PDW 233 c) 25

30 PDW 291 c) 45

31, PDW 314 C) 30

32 wH 1021 C) 35

33 wH 1080 c) 15

M wH 110s c) 35

35 wH1124 D (C) 25

III. NORTH EAST iRN PLAIN ZONE
36 BRW 372 25

37 DBW 1Oi 5

38 HD 3118 20

39 K1114 20

40 c 306 (ct 35

47 DBW 14 l) 30

42 DBW 39 r) 25

43 HD2733 C) 30

44 HD 2888 c) 55

45 HD 2985 C) 20

46 HI1563 ( ) 20

47 K 0307 (( 20

48 K 1006 (r (c) 10

AICWSBIP, Progress Vol.ilI (Crop Pro

year material against foot rot (%r incidence)
20L3-2014

S. No. Entrv Dharwad
49 K 8027 (C) 5

50 NW 2036 (C) 5

51 NW s054 (I) (C) 10

IV. CEN' TRAL ZONE
52 DBW 110 15

53 HI8736 (D) 25

54 HIB737 (D\ 15

JC MP 3382 10

56 NrAW 1885 5

57 PBW 689 5

58 A 9-30-1 (D) (C) 20

59 GW 322 (C) 25

60 HD 2864 (C) 15

6l HD2932(C\ 5

62 HI1500 (C) 45

63 Hr 15414 (C) 15

64 Hr 8498 (D) (C) 45

65 H.r8627 (D) (C) 25

66 MP 3288 (C) 20

67 MP 3336 (C) 25

68 MP 4010 (C) 10

69 MPO 1215 (d) (C) 35

V. PEN NSULAR ZONE
70 NIAW 1994 5

7-l UAS347 10

72 UAS 446 (D) 15

73 AKDW 2997-1,6(d)
(c)

15

74 HD 30e0 (r) (c) 0

75 MACS 6222 (C\ 10

76 MACS 6478 (C) 5

77 Nr 543e (C) 35

78 NIAW 1415 (C) 30

79 NrDW 2e5 (d) (C) 5

80 Rai 4083 (C) 40

81 uAS428 (d) (c) 40

VI. SOfTHERN HILLS ZONE
82 CoW(W) 1 (C) 35

83 HW 20114 (C) 65

84 HW 5216 (C) 25

VII. SPECIALTRIAL
85 DDK 1042 30

86 MACS 5022 0

87 DDK 102e (C) 15

88 HW 10e8 (I) (C) 25

89 Kharchia 65 (C) 15

90 KRL 19 (C) 15

91 KRL 210 (C) 15

92 MACS 2496 (C) 40

93 MACS 2971 (C\ 0
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Table 7.6. Pefi
under multiloc

Lce of AVT 1,"t year material against foot rot (% incidence)
I testine durins 2013-2014

S. No. Entry Dharwad

I. NORTHERN H -L ZONE

1 HPW 373 5

2 HPW4OO 35

3 HPW401 30

4 HPW 410 30

5 HPW 411 40

6 HPW 412 55

n I-{5547 10

8 HS 558 10

9 HS 562 5

10 H5577 20

11 HS 590 5

12 HS 591 30

13 H5592 60

t4 HS 593 55

15 HS 594 30

16 HS 595 20

17 uP 2890 25

18 uP 2891, 20

19 vL976 35

20 vL977 25

2l vL 1003 45

22 vL 1004 45

23 vL 3002 45

24 vL 3004 45

25 vL 3005 5

26 vL 3006 30

II. NORTH WEST RN PLAIN ZONE

27 DBW 95 0

28 DBW 128 0

29 DBW 129 10

30 HD 3128 15

31 HD 3132 5

32 HD 3133 55

JJ HD 3139 40

34 HD 4730 20

35 HUW 675 45

36 K1204 40

J/ MP 1277 25

38 PBW 677 20

39 PBW 692 45

40 PBW 695 15

4'l PBW 697 0

42 PBW 698 0
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S. No. Entry Dharwad

43 PBW 702 0

M PBW 703 5

45 PBW 706 25

46 TL2995 25

47 UAS 356 40

48 wH 1154 15

49 wH 1156 15

50 wr{l'157 25

51 wH11.64 35

III. NORTH EAST iRN PLAIN ZONE

52 DBW 1,26 25

53 DBW 98 10

54 HD3127 25

55 HUW 661 10

56 HUW 677 35

57 r{UW 679 25

58 PBW 693 15

59 PBW 701 0

60 PBW 704 5

61 uP 2855 10

62 wH 1132 5

IV. CENTRALZO IE

63 cG 1010 30

64 DDW 30 (D) 10

65 GW 451 30

66 GW 455 40

67 HD3]46 20

68 HD 4728 (D) 25

69 Hr 8750 (D) 20

70 Hr 8755 (D) 40

71 K1215 10

72 K1217 20

73 MACS 3e16 (D) 5

74 MACS 3e27 (D) 0

75 MACS 6604 0

76 MP 1,279 25

77 NIAW 2O3O 15

78 UAS 451 (D) 45

V. PENINSULAR ONE

79 DDW 27 (D) 35

80 Hr 8751 (D) 35

81 Hr 87s4 (D) 15

82 K1213 15

83 uP 2864 25

VI. SOUTHERN F :LLS ZONE
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L (Dicoccum and Sailinity and Alkalinity)VII. SPECIAL TRI
DBW 154

DBW 155

MACS 5031

DDK 1046

DDK 1044

(TRTTTCATE)III. SPECTAL TRI

L (MABB/NIL ENTRIES)IV. SPECIAL TRI

HD 2932+Lr19/5125

AVT II"d vear

I. NORTH HILL

Table 7.7. Perto of AVT material against hill bunt (% incidence) under
multilocational durine 2013-2014
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S. No. Ent Almora Malan Bajaura HS Av.

AVT I"t year

14 HPV 373 3.8 29.75 1.4.8 29.75 1.6.12

15 HP! 400 0 18.03 15.0 18.03 11.01

16 HPV 401 1,.4 26.5 0 26.5 9.30

77 HP! 410 6.3 46.82 6.9 46.82 20.01

18 HP! 411 0 29.2 0 29.2 9.73

19 HPI/ 412 2.7 t1,.43 0 11,.43 4.71

20 HS: t7 9 26.47 0 26.47 11,.82

21. HSI ;8 0 2.5 25.9 25.9 9.47

22 HS: ;2 5.8 1.75 51.3 51.3 19.52

23 HSI 77 11..4 15.56 17.4 17.4 1,4.79

24 HSI )0 0 24.58 0 24.58 8.19

25 HSI ,1 10.0 50.75 9.5 50.75 23.42

26 HSI ,2 3.2 0 42.2 42.2 15.13

27 HSI )3 0 72.42 31.2 31.2 14.54

28 HSI t4 5.8 50.0 8.9 50 21,.57

29 HSI )5 0 23.02 50.0 50 24.34

30 UP' ]90 12.2 24.11, 17.2 24.11 17.84

31 UP' \91 4.9 12.33 13.3 13.3 10.18

32 VL! 76 0 54.74 25.6 54.74 26.78

33 VL! 77 1.4 34.78 0 34.78 12.06

34 VL,] )03 0 21.55 0 21,.55 7.18

35 VL,] t04 L.5 12.07 0 12.07 4.52

36 VL: 102 10.5 5.56 11.5 11.5 9.79

37 VL: )04 0 30.41 25.0 30.41 18.47

38 VL: )05 2.7 32.28 61,.9 61,.9 32.29

39 VL: )06 0 19.05 0 19.05 6.35

Almora material
40 VW r565 0 7.79 3.7 7.79 3.83

41 VW t636 0 0 0 0 0.00

42 VW t752 0 0 0 0 0.00

43 VW r810 0 0 0 0 0.00

M VW r855 0 0 0 0 0.00

45 VW t912 0 6.58 0 6.58 2.19
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Nadu) and J &
surveillance for

conducted by
including DWR
All India Wheat
stripe rust

website

Stripe rust
Haryana: Upto

the disease has

o January 27:

PROGRAMME CROP HEALTH

8.1 PRE- HAR CROP HEALTH MONITORING

Crop health was rously monitored during the crop season as well during the off
season in the high hills of Himachal Pradesh (Lahaul, Spiti, Kullu), Nilgiri hills (Tamil

(Ladakh). Major focus was on the occurrence of yellow rust and
stem rust pathotype, Ug99. Status of other diseases, including leaf

rust was also mo tored during these survey trips. The extensive surveys were also
wheat crop protection scientists of different cooperating centers

l. Special teams of scientists were also constituted during the 52"4

Meet held at CSAUA&T during Sept. 1-4, 2013. Advisory for
nt was issued during December-March regularly. Information on

wheat crop health
which was issued

as disseminated through tlire "Wheat Crop Health Newsletter", Vol. L9

monthly basis during the crop season. This was also put on DWR
in). All the issues of the Newsletter brought out during the

croD season, are sl as an annexure at the end of this report. Except for the yellow rust
in NHZ and NWP the overall crop health status was satisfactory in the country.

in northern states

in Yamunanagar,
Bhagsar, Audhan
yellow rust in the

:u-ary,2O\4, stripe rust was observed at 40 farmers fields in 25 villages
5-20 farmers fields in Karnal, five villages (Darba, Paniwala Mota,

Bara Gurha) in the periphery of 5-10 km in Sirsa (small foci of
nge of 20-305) and one village in Ambala. The total area from where
reported in patches is 97.5 acres in Yamunanagar. The disease was

observed on whea
Ram 271., DBW 1

o Jan:uary 1, 20

Yamunanagar
o January 9: In v

(Jagadhri) in v
o January 25: In

farmers have plan
Yamunanagar

the varieties HD 2851. WH1.47 and PBW 343.

t: Stripe rust was observed 1't time on in village Ratangarh in
istrict of Haryana on variety WF{711,.

o January 10: In
o January 14: G

inJecton were

lage Khurdban in Yamunanagar in var. HD 2967

illage Hanshumajra (Karnal) in var. HD 2967

(Yamunanagar) where two small patches of stripe rust
in the field of two farmers (Haridat s/ Sawan Ram

Guglo, Block J gadhari and Sh. Balinder s/ Sarda Ram in wheat variety
sown in two acres on 1't Nov, 2013.The variety

o Janu.ary 22: I the field of Sh. Dharmender in village HaripurJatan (Jagadhri,
have beenYamunanagar) varieties, DPW 621-50 and Shri Ram 271. These varieties

sown in 2
o January 22: ln

Yamunanagar)
o January 25:In

field of Sh. Virendersinghb in village KotarKhana (Moradabad,
var. HD 2967.The variety has been sown in L acre.

field of Sh. Isham Singh S/o Sh Mangat Ram in village Mandebar
.HD 2967. The varieW has been sown in 2acres.

field of Sh. Narender Kumar in village Pipliwala (Bilaspur) in var.
Barbat. The v ty has been sown in 1 acre.

o January 25: In field of Sh. Rishipal in village Mugalwali (Bilaspur) in var. Super
172.Thevari has been sown in 1 acre.

the field of Sh. Manipal in village Madhubans (Radur) in var. HD
2967.The varie has been sown in 1 acre.

o Tanuary 28: In field of Sh. Kuldeep in village Manbharwala (Chhachhrauli) in var.
DBW 16. The v riety has been sown in 7 acres.

varieties, W}f71'l,,HD 2932,HD 285-l,,HD 2967,DPW 62L-50, Shri
DBW 17 and Barbat. In Sirsa in the stripe rust infected fields, the

upto 605

of village
HD 2894.
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January 29:

(Chhachhrauli
acre.

|anuary 30: In
2967.Thevari

o January 30: I
DBW 17. The

o January 30: In
HD 2967 and

o Februarv 3: In
var.DBW 17.

o Februarv 3: In
HD 2967.Thev

o February 4: In
PBW 550 and

o February 5: In
The variety
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the field of Sh. Parveen Kumar in village Salempur Kohi
in var. HD 2851,, HD 2898, Barbat..The varieties have been sown in L

the field of Sh. Vikas Kumar in village Nagal $agadhri) in var. HD
have been sown in 2 acres.

the field of Sh. Sarabjeet in village Kaptan Majri (Sadhaura) in var.
riety have been sown in 2 acres.

field of Sh. Kadam Singh in village Bhattuwala (Bilaspur) in vars.
L72.The varieties have been sown in 3 acres.

field of Sh. Sarabjeet Singh in village Kaptan Majri (Sadhaura) in
variety has been sown in 1 acre.
field of Sh. Dalip Singh in village Tapu Kamalpur (Jagadfui) in var.

iety has been sown in 5 acres.
field of Sh. Rampal in village I(hera Brahman (Bilaspur) in vars.

D 2967. The varieties have been sown in 2 acres.
field of Sh. Nathu Ram in village Thaska (Sadhaura) in var. Barbat.

been sown in 1 acre.
field of Sh. Roshan in village Thaska (Sadhaura) in var. HD 2967.

been sown in 1..5 acres.
the field of Sh. Krishan in village Sadhaura in var. HD 2967. Tlire
sown in 1.5 acres.

field of Sh. Surender Kumar in village Sandhali (Radur) in var. HD
has been sown in 4 acres.

field of Sh. Jai Singh in village Barsan (Radur) in var. DBW 17. The
sown in 1 acre.
the field of Sh. Sukhwinder Singh in village Alahar (Radur) in vars.
2967.The varietv has been sown in 3.5 acres.

J

the field of Sh. Gurnam Singh in village Peerbholi (Sadhoura) in var,
ariety has been sown in L acre.
the field of Sh. Pawan Kumar in village Rattulwala (Sadhoura) in var.

ietv has been sown in 2 acres.

the field of Sh. Naresh Kumar in village Sabri (Sadhoura) in var.
variety has been sown in L acre.

the field of Sh. Mai Chand in village Sabri (Sadhoura) in vars. DBW
. The varieties have been sown in 1 acre.

the field of Sh. Ramesh in village Sarawan (Sadhoura) in vars. Super
Harbeer 603. The varieties have been sown in 3 acres.

the field of Sh. Neeraj Kumar in village Chanda Kheri (Bilaspur) in
variety has been sown in 1 acre.

Bakana (Radur, Y Nagar) in var HD 2967 sown in L acre
Kartarpur (Radur, Y Nagar) in vars HD 2967 and HD 2894 sown in

Doulatpur (Mustafabad, Y Nagar)in var WH711- sown in one acre.

rust foci were observed in villages Khajuri, Masana Rangran,
in vars. HD 2967, PBW 550, WH711., HD 2851 planted in 21 acres

fields.
4, in Yamunartagart 20-405 stripe rust severity was observed.

observed in five villages (Darba, Paniwala Mota, Bhagsar, Audhan
the periphery of 5-L0 km in Sirsa (small foci of yellow rust in the
Feb. 19, 20-I.,4. In the stripe rust infected fields, the farmers have
HD 2851, V{I11,47 and PBW 343.
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: In Ambala at farm of Capt. Swarn Singh of village Seevan Majra in
isease has been observed in one small patch of around 15-20 plants in

b., 20'J"4: The disease has been observed in ten villages: Nalipur,
, Biana, Hansu Majra, Manglora, Gadhi Birbal, Dhakwala Rodary

of the varieties in which disease has been observed are:HD 2932,

550, DBW 17, HD 285L, HD 2894 and HD 2967. On March 3, 20'1.4,

mar of village Chorpura (Near Indri), has informed that his crop in
by yellow rust. On March 5,20'14, stripe rust was observed on one

village Churpur. On March 12, 20'14, moderate termite damage was
rts of Karnal (Basthali) and Kaithal (Batta) while minor incidence of

observed in village Bilaspur (Dabwali). In village, Ahawri near
(20MS to 20S ) was observed. On 13.3.201,4, stripe rust infection (20-

n patches in Karnal.

K
pe rust was observed in village Talilar, Zone Arnia, RS Pura in var.

stripe rust (1.25 ha) with 55 to 40S.

pe rust was observed in one field of Devigarh village (RS Pura)
variety PBW-550 about in 2 Kanal areas and in one field of Saikalan
(2 sqm, 20S) was noticed onHD 2967.

pe rust was observed in field of Sh. Surinder Kumar, village Kotli
PBW-343 (4-5 Kanal) and one field of Matkali (Ramghar) on variety

2-3 meter patch.
pe rust was observed in village Sultanpur (Kathua) on variety WH
acre field.

28ft Feb., 201.4, sfripe rust was observed in every field of Jammu
in Udhaywalla, Marh, Chinor, Akhnoor, Jammu, RS Pura, Bishna

) and Vijaypur (Samba District) with 5 to 60 per cent intensity.
W 343, Sonalika, WH-711.., PBW-550, PBW-175, RAJ-3077 and RAJ-

ted with yellow rust (20-80 per cent severity) in affected fields but
-621,-50 and HD-2967 were affected upto 20% severity. In other
Kathua districts, yellow rust was less (severity and intensity).

4, Jammu and Samba districts in Jammu region were found more

by yellow rust. In this area, yellow rust infection (trace-80S) was

in all the fields. However, yellow rust in about 10% of wheat
districts was upto 40S. Comparatively, Kathua wheat fields had less

from traces to 10S severity. The varieties grown were Raj 3077,Rai
PBW550 andHD2967.



Punjab: Stripe
Table 8.1,.

Table 8.1. Strir

occurrence in Punjab during 2013-L4 crop season has been given in

st occurrence in Puniab durine 2013-L4 croD season
Date of
recording

Villal District Variety

6-1-2014 Dabk eraupralla Ropar HD 2967 two foci of infection in one
field of Sh. Bahulal

-do- Bare {wara Hoshiarpur PBW 550 on few plants in Sh. Sony
field

1.0-1.-201,4 Fatep rTherri Mohali HD 2733 in a patch of about 4m2 in one
field of Sh. Dharminder Singh S/o
Sh.Raehubir Sineh

r0-1-2014 Bharr Hoshiarpur HD 2967, one patch in few plants in
Sh. Mohan Singh S/o Sh. Kora Singh
field

13-1-20'1.4 Surel rl Ropar HD 2967 in one patch on few plants
In the field of Sh. Rohit Sharma S/o
Sh. Ram Parkash

1.4-1.-201.4 Ram agar Patiala (Block
Rajpura)

HD-2894 in a patch in one field of
Sh. Kulwant Singh S/o Sh. Chand
Sineh

15-1-2014 Balac. aur Balachaur HD 2967 one patch in one field of
Sh. Vasudev S/o Sh. Beli Ram

16-1-201"4 Jhallir rKalan Ropar HD 2967 one patch in one field of
Sh. jatinder Singh

16.1.2014
and17.1,.
20-14

Kiltra ,Donal Ropar HD2932,WH711., PBW 550

About 100 acres in Kiltran and 2 acres

in Donal
17-1.-2074 Takhr u Hoshiarpur HD 2967 one patch in one field

Capt. Kuldeep Sinsh
Last Week
of January

Rains
Bedi

ra, Nurpur Roop Nagar PBW 621. (40S foci)

Surev I Roop Nagar HD 2967 (405\

Hardr Chanian Gurdaspur PBW 550 (40S)

Nausl :hra Gurdaspur HD 2967 (405\

Bhagt na Tulian Gurdaspur HD2967 QOS\

4-2-20L4 Charr :aur Sahib Roop Nagar 10 meter patch on variety HD 2967 (20

to 40S). Stripe rust was also observed
in var DPW 621-50 Q}S\

4-2-2014 Rasid Roop Nagar 5 meter patch on variefy HD 2967 (70

to 20S).

4-2-2014 Phool (hurd Rooo Nasar Trace severitv of vellow rust
4-3-20'1.4 At La

80S v
Fatehl
(Gurd

owal seed farm, one foci of yellow rust ( 100m2) having disease severity of
rs observed in HD 2967. Stripe rust was observed in traces in fields in
arh Sahib, Pathankhot, Kishangarh and Jallandhar. In village Pada

sour). stripe rust was uoto 20S in some fields.
12-13 March Mode

Karna
Farm)

rte to severe incidence of wheat aphid was observed in some villages of
(Bastli), Kaithal (Batta and Dakala), Jind (Danola), Hisar (DWR research

Mukatsar (Chakdiwala), Sarenasa (Sekha Kalan) and Mosa.
Western UP: Stril
and 1't week of A

AICWSBIP, Progress

rust, leaf rust, powdery mildew were observed in last week of March
Ll in Western UP on most of the varieties grown.

Vol.ilI (CroP Protection), 2014 1M
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14, stripe rust was noticed in TPN (Kharchia mutant) and SAARC
Agriculturalies including infector rows planted at HAREC (Hill

tion Centre), Dhaulakuan, Himachal Pradesh.
: Yellow rust foci were observed in farmers fields in villages, Kot
Khirki and Jangal Berry.
bci were observed in farmers fields in villages, Chaksarai, jubehar,

tohar, Kalary Chururu, Baheri, Tanoh, Tihra, Sohari, Talmera,
Kangar, Palkawah, Panjawar, Khad, Ispur, Pandoga, Basal,

Lamlehri.
4: Yellow rust foci were observed in farmers fields in villages, Kof

Khirki and Jangal Berry.

rust was observed in var. HD 2733 in 4 sq m in two fields in village

disease was observed in var. HPW 236 in traces in village Jaddu

Bakain, stripe rust was observed in var. HD 2967 in one field in

ruaryt 2014, tfuee foci of stripe rust were observed at Kandraur in
DPW 621-50. Stripe rust was further spreading to other parts of the
about 0.5 hectare. This area was very near to the Bhakra resrvior
of drainage and was quite humid and cool.

4, incidence of yellow rust was noticed in three fields of village Kolar
ict of HP. The incidence of yellow rust in fields of Shri .Sanjay Kumar

the tune of 25% with severity of 50S (6 Bigha). In other fields
about 2% wifrt a severity of 30S. In village Rukhree, disease was

of Sh. Prem Dass (3 Bighas) with incidence of less than 'l'% and
In the fields (2 Bigha) of Shri Dinesh Bansal village Rukhree, yellow

with less than 0.5% with a severity of 10S.

se was recorded on wheat varieties HD2894 (605), Barbett (1005),

unknown variety (40-805) in village Barotiwala (E1.409 m, location
39.776). About 50 bighas area was sown with non-recommended
ly infected in above village. However, in village Nawada (E1.427

.032, E 0770 40.918), yellow rust was recorded on wheat variety
about 30 bighas. Yellow rust severity to the tune of 20S was also

t variety HPW236. Incidence of yellow rust on this variety was less

bighas.

in HP during March-fune: Stripe rust was observed on L0 wheat
Itiplication Farm, Auhar on 4.3.20'1.4. The stripe rust was observed in

ch as Chandpur, Majari, Bassi Dabt, Auhar, Bhaani, Reshikesh,

in Bialspur district in 2nd fortnight of March. The stripe rust in
in districts aiz., Hamirpur, Kullu, Mandi, Sirmour, Shimla, Solan,

. Satyavir Singh Bajwa (DWR, Karnal), Dr. S. K. Ghabru (KVK,
khilesh Singh (Bilaspur) monitored wheat FLDs at Malan (Kangra),
Berthin (Bilaspur) centers in HP on March 1'l', 201'4.In April,2014,

rded in severe form on susceptible wheat varieties aiz.,HPW 251',VL
(early sown vars), HPW L84, HPW 21-J,, HS 240, VL 738, VL 804,

PBW 343, PBW 502 PBW 550, W}{711, Super 369, Sonak, Kanaku,
re) (timely sown vars), HPW 42, HS 295, HS 420, VL 892, Raj 3777,

vars) etc. at farmers' fields and severity ranged from 40-805. Wheat
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89, HPW ]/7,}IPW 236 and}{.PW U9 which were earlier resistant -
t to stripe rust recorded severity up to 605 at HAREC Bajaura, RWRC
nder Nagar due to delayed winter season. These varieties however,

severity in majority of foot and mid hill areas. Wheat varieties of
349, HPW 360, HS 542,H5 507 and VL907 recorded overall5-205

at hot spots (Bajaura, Malan, Sunder Nagar) for stripe rust they
ity up to 40-605 in isolated plants/ foci. \A/heat varieties HPW 155,

recorded 5-305 severity at tfuee hot spots and farmers' fields. HD
50/ PBW 621 recorded severity (40-605) at some locations in mid and

farmers have not gone for propiconazole spray. The stripe rust
comparatively low in foot hills due to warmer climate/ rise in

-April and the wheat varieties aiz.,HPW 236,}{PW 211.,HPW 249,
which succumbed to stripe rust in mid hills (Bajaura, Malan, Sunder

severity 5-205 in foot hill areas (Akrot,Una, Dhaulakuan). Since, the
t varieties has gone up in the state as well as farmers have become

rust and spraying their crop with propiconazole at the appearance
the overall severity of yellow rust remained moderate not causing

t crop. Leaf rust with severi$ 20-605 was recorded at few locations
Kunihar, Malan, Kangra etc. Flag smut with incidence ranging from
at some locations in foot and mid hill areas. Powdery mildew with
rity up to 8 (on 0-9 scale) was recorded on susceptible varieties at
rwise, its overall intensity/ severity remained low to moderate (3-5)

season. The farmer's fields were surveyed on 13ft June, 20'l'4 for
Kullu Valley of Himachal Pradesh. In Kullu area, yellow rust was

of the pusfules were converted in to teliopustules. However under
green and there urediopusfules were observed. The severity was

t was also observed but most of the pusfules are converted in to
under shade some leaves were green and there urediopusfules

severity was 40-60 S. In village Bhutti (Kullu), yellow rust was
smut was also observed but incidence was very low. In village
severity was more (60-805). Powdery mildew was also observed

Leaf rust was also observed (20S) in villages Bhutti and Bhalayani.
201.4, srrvey was conducted in villages in Leh (Ladakh) No rust was
rop.

i/Plains of Uttarakhand were surveyed on February 1'l', 20'l'4' fot
t in different wheat growing areas, en route Bazptr, Kashipur,
r, Rudrapur and Kichcha. Overall crop was good and no rust was

ry 13,2014 between Pantragar to Haldwani. Stripe rust (traces) was

of February in Khatima block of Udham Singh Nagar on varieties

, HD 2967, PBW 550 and DPW 621,-50. On May 19, 20'1'4, heavy
rusts was observed on most of the collections planted at Bhowali

risingly, there was high (60-805) stem rust infection on about 50 % of
t rusts like symptoms were noticed on about 20 grasses.

ursery was observed on 22"d January in varieties WL 711(TS), C 306

(TS) planted at Pune. By 3ra February, it spread on more varieties
viz. WL 7 1'1,, HD 2329, Agr a Local. Lal Bahadu r, C 306, W}{'l'47, HD

1-02, Kenphad 25 and T. sphaerococuum and level on infection
ity varied from TS to 40S. Leaf rust was also observed in ARI
on varieties viz; Bari-82, Bari-102, Gulab, Kenphad 25 and Titium

severity ranging from 55 to 40S. No Natural incidence of black rust
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field condition as well as Trap plot nursery till February 28,20'1.4.

blight was observed in many varieties viz; Agra local, Lal Bhahdur,

, NI 146, Lok-1, Gold 21, ARI breeding material etc. with severity
79. Some traces of stem borer were observed in late sown croP at Hol

al incidence of leaf rust was observed on varieties DWR 162 and
MACS 6222 wlth severity ranging from 30S to 605. On Jan. 13, leaf
in varieties, Kharchia mutant, Bijaga Yellow, A 206, NI 973 and NI

30ft Jan., leaf blight was observed at farmers fields on varieties,
in villages Sakharwadi and Phadtarwadi (Satara). Laf rust (T940S)

types plants at farmers fields in Western Maharashtra during 2na

y. The first natural incidence of leaf rust was observed in \Atrheat

Nursery on Lal Bahadur variety on2/2/2014, which increased upto
. The incidence of stem rust was not seen in the nursery till Feb., 28,

in TPN, only HD 2329, HD 2'1.60, HW 2021-, HD 2204, C 306,

, MACS 2496 and}{W 971, were free from leaf rust. Incidence of stem

on the surveyed farmers fields in Nasik district. Survey was
t crop health status in Nasik district on11./3/2014 and 13/3/201'4

, Niphad. Stem rust in farmers field was not noticed. Leaf rust was

time in two fields on variety LOK-1 at Jopul village (Dindori Tahsil,
ori Tehsil, leaf rust severity was recorded upto 80S on Lok-1 and
-fpes. Incidence of stem rust was found in two fields, first field of
field on off-types from Mohadi and Korhate villages. During first
leaf rust upto 605 was reported in farmers fields of westem
athwada region. Stem rust severity upto 40S was observed in

Nashik and Dhule districts of Maharashtra during 2nd fortnight of
and stem rust incidence was recorded in trap plot nursery planted

Indore on12.3.201.4.Leaf rust was observed in range of 5MR to
R-50MS) on the test varieties in trap plot nursery.

in farmers fields of Jabalpur was observed on the way from Kota to

n rust was observed on off. type plant near village Chhata.

Zone
of yellow and brown rust was observed in wheat on 24.02.20'L4 at

brown rust infection was also observed in Kharchia (TPN) at Araul
ft Feb.,201"4.

survey
4 in different districts of Punjab and Haryana moderate to severe

aphid was observed while minor incidence of Pink Stem Borer was

Bilaspur (Dabwali). Incidence of foliar aphids was recorded on early
t in Nasik and Dhule districts. Initiation of aphids was recorded in
r 2013. Among FLDs, heavy incidence of root aphids was also

s field. Flag smut in traces was recorded at Alampur and Jangal areas

Powdery mildew with high severity was recorded on HPW 184 at

Kangra district and low to moderate severity at Sunder Nagar,

areas in Mandi district. In Kanpur, termite infestation was reported
% in rainfed crop and about 5% infestations in irrigated crop. \A/heat

ately resistant reaction against aphid. In late sown wheat crop, shoot

from 10-13%. Incidence of root rot, foot rot and blight symptoms
fields of Faizabad area.Moderate incidence of foliar blight, shoot fly
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observed in some fields. In Coochbehar, leaf blight was observed
h.

pe rust managemenfi Stripe rust awareness among farmers was
zing Farmers' Fair in collaboration with State Deparhnent of

gar at Bilaspur (Yamunanagar) on September 25,2013 and more
attended the fair. On September 28, 2013, one Kisan Mela was

and stripe rust management cards were distributed among the
vator and Seed day was organized at DWR, Karnal on October 15,

were apprised of the strategies enhancing wheat production
uction and protection technologies with emphasis on stripe rust

Meetings: During 2013-14, preventive steps were taken by DWR
te Departrnents. Strategy meeting was organizedby DAC on Oct 5,

(Haryana) for stripe rust management. Strategy meeting were also
oon and Jammu in October, 2013. A meeting was organized by

griculture, Govt. of India at Una (HP) on January 8, 20-1.4 for stripe
NWPZ and NHZ.

rust management: Advisory for stripe rust management was issued
December 17,2013,January 2, February 3 and March 3,20'l'4.

t health management A training course on Techniques and

Health Monitoring and Field Evaluation of Host Resistance in Wheat

izedby DWR (Karnal and Flowerdale, Shimla) and DRRW project

tors of AICW&BIP at DWR, Karnal during January 29-31',20'14.

t working in wheat pathology throughout the country were

training. They were familiarize with survey and surveillance
rating scales, inoculum multiplication, inoculation, epiphytotic
recording and reporting. A hands-on understanding has been

on these techniques.

to combat stripe rust of wheat
was occurring in India since long, it was in the year 2001 when a new

ted on PBW 343. With the increase in area under PBW 343, eventually
to large areas (approx. 3mha) in 6 states (Himachal Pradesh,

u and Kashmir, Punjab, Haryana, Uttar Pradesh, Uttarakhand).
tensity in some years resulting in losses to farmers, led to the

tegic plan during 2010-11' to limit its occurrence below threshold
losses. Major emphasis was on bringing in farmer's awareness in

varieties with resistant ones, early detection of the rust identifying
by regular monitoring of crop after 40 days of planting and

the crop with fungicides to limit its spread. Special cards were

reness to farmers and circulated in large numbers in all the affected

trategic planning meetings were held under the chairmanship of
ent of Agriculfure and Cooperation, Government of India, for

uction and stripe rust management. Advisories were issued as and

as detected with major emphasis on advising farmers for frequent
and making available the recommended fungicide (Propiconazole).
programmes were organized for the officers' of Departrnent of
ts and farmers of affected ateas. In high disease Prone areas TRAP
varieties trials were planted for early detection of stripe



detection and spraying with fungicide. In the year 2013-1,4 though the disease was
first detected in 1't week of January coupled with favourable environmental conditions

rust/identifying
stripe rust resista
1021, WH 1080, H
A gradual decline
awareness to
replacement with
490,VL B29,YL

throughout the
intensity also re

8.2 POST H

KARNAL BUNT
A total of 8900
analyzed by DWR
analvzed bv variou
Dhaulakuan-38l,
694 and 222 sarn
situation in these
the Table 8.2. The

found infected. F
infected with KB

istant varieties. To create genetic diversity at farmers' field, several
varieties viz., HD 2967, WH 1105, HD 3086, DBW 88, HD 3059, WH
3043, DBW 71,DBW 90, HS 502 HPW 349 and HS 542 were released.
in stripe rust occurred in disease prone states since 2011 due to

leading to drastic decline in area under susceptible varieties, and
istant varieties viz., PBW550, DPW 62'J,-50,HD 2967, HD 3059, HS
VL907, PBW 590 in large areas, feedback from farmers of its early

the disease did not spread to large areas and furthermore its
low avoiding losses to the tune of about 3 mt.

SURVEYS

samples collected from various mandies in different zones/ were
well as other cooperating centers (Table 1). The number of samples

centres were : DWR -17 66, Lu dhiana-1 919, Hisar -960, Panbra g ay27 63,
japur-490 and Durgapura-621.. From Central and Peninsular zones,

respectively, were analyzed to know the distribution and disease
. The Karnal bunt situation in the country has been depicted in

ighest incidence (83.98%) was recorded from UP. In Haryana, out of
1769 samples anal , 47.99 per cent were found infected with KB. A total of 1919

by Ludhiana centre from different grain markets of Punjab. Thesamples were col
disease prevalence as higher during the current year and 39.13 per cent samples were

Rajasthan, out of 720 samples analyzed,30.13 per cent were found

samples analyzed,
samples were KB i
incidence this yea
Gujarat (Vijapur),

infection range upto 2.15 per cent. In Uttarakhand, out of 28/:5

67 % were infected. In MR out of 294 samples, 6.L2 per cent
. Based on the overall KB occurrence, it emerged that the KB

was less than the previous year. No sample from West Bengal,
rashtra (Pune) and Karnataka (Dharwad) was found infected

with KB (Table 8. Karnal bunt situation in Punjab, Haryana, Rajasthan, Uttarakhand
and Gujarat is in Tables 8.4,8.5,8.6,8.7 and 8.8, respectively.

Table 8.2. Karnal nt sifuation in the cou duri 20L3-74 season
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Range of
infection

Total no. of infected

Uttarakhand

KB Infection
Samples
Infected

Average Infection

Nawanshar

Table 8.3. Grain anal sis for KB at DWR Karnal duri 2013-14 season

Table 8.4. Spectru of Karnal bunt in Punjab during 20L2-13 crop season (Ludhiana

Table 8.5. Spec of Karnal bunt in Haryana during 2O13-L4 crop season (Hisar
centre
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Total samples

Udham Sin

Pauri Garhwal

Table 8.6. Spectru of KB in Raiasthan in wheat cultivars during 20T3-T4 (Durgapura
cen

of KB in different districts of Uttarakhand during 2013-l4ctop

AICWSBIP, Report, Vol.II (Crop Ptotection), 2074 717



Table 8.8. of KB in ,Gu atd 20L3-L4 Vi

BLACK POINT
Out of 5717 grain mples (Table 8.9) analyzed for black point from different zones in the
country, 78.95 per
Karnal, Ludhiana,

nt samples showed black point. Grain samples analyzed by DWR,
isar, Durgapura and Vijapur are presented in Tables 8.10, 8.11.,8.12,

8.L3 and 8.14. ively. Black point incidence in AVT lines was recorded by Hisar
centre (Table 8.16).

GRAIN DISCO TION
Out of 1.611 grarn mples (Table 8.15) analyzed from different zones in the country,
77.40 per cent sam showed grain discolouration.

Table 8.9. of black nt in the cou duri 20L3-14 season

of grain samples for black point at DWR Karnal during 2013:14

Maharashtra

Total no. of
infected sam

AICW€IBIP, Report, Vol.ill (Crop Ptotection), 20'14 r72



Table 8.11. Anal of grain samples for black point in Puniab during 2013-'/..4

season centre

Table 8.12. Anal of grain samples for black point in Haryana during 2013-14
season centre

Curdaspur

Nawanshar

0.15-1.80

0.15-1.25

0.10-1.00
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of black point in Rajasthan in wheat cultivars during 2013-L4
centre

Table 8.L4. of black point in Vijapur district of Gujarat during 2013-14

Table 8.L5. Anal s of grain samples for grain discolouration at DWR Karnal during
2013-l4crop sea

%r lnfected Sam

Location of highest
infection

ATCWSBIP, Report, Vol.ill (Crop Protection), 2074 114



Table.8.16. Black int incidence in AVT lines durins.2013-14 lSar
I, NORTI ERN HILL )NE III. NOR: IH EASTERN PLAIN ZONE
Sr. No. Genotvpe Incidence (06) Sr. No. Genotype Incidence (o/o)

I HPW 376 1.0 49 K 8027 (C) ^L2

2 vL967 0.0 50 NW 2036 (C) 0.0

J HPW 251 (( 0.0 51 NW s0s4 (D (C) 0.0

4 HPW 349 (( 0.0 IV. CENTRALZONE
5 H5277 (C\ 0.0

6 HS 37s (C) 0.0 52 DBW 110 0.0

7 HS 490 (C) 0.0 HI8736 (D)

8 HS 507 (C) 0.8 54 H18737 (D\ 0.6

9 HS s42 (r) ( 1.5 55 MP 3382

10 vL 801 (C) 0.9 56 NIAW 1885 6.2

11 vL 829 (C) 1.9 57 PBW 689 0.0

12 vL 892 (C) '1.9 58 A 9-30-1 (D) (C) 7.2

13 vL 907 (C) 0.0 59 GW 322rc\ 0.0

II. NORTH WESTERI\ PLAIN ZONE 60 HD 2864 (c) 1.6

74 HUW 666 0.0 67 HD2932(C\ 2.2

15 PBW 681 62 H 1500 (c)

1,6 wH1129 7.6 63 H 1s44 (C) 2.6

17 wH 1138 3.2 & H 8498 (D) (C)

18 wH11,42 0.0 65 n 8627 (D\ (C\ 5.5

19 DBW 88 (I) I 0.0 66 MP 3288 (C) 0.0

20 DBW 90 (I) ., 0.1 67 MP 3336 (C) 0.0

21 DPW 621-5( (c) 0.4 68 MP 4010 (C) 8.4

22 HD2967 rc 69 MPO 1215 (d) (C) 0.0

ZJ HD 3043 (C 8.6 V. PENINSULAR ZONE
1A HD 3059 (C 3.5

25 HD 3086 (r) C) 0.7 70 NIAW 1994 r.4

26 PBW 590 (C 2.7 7-t uAs347 t.2

27 PBW 644K 0.7 72 UAS 446 TD) 0.0

28 PBW 660 (I) C) 1.5 /J AKDW 2997-16(d) (C) 0.6

29 PDW 233 (( 1.4 74 HD 3090 (D (C) 0.0

30 PDW 291. K 0.7 75 MACS 6222 (C) 38.6

31 PDW 314 (( 0.3 76 MACS 6478 (C) 1.5

JZ wH 1021 (( 0.4 77 NI5439 (C) 0.0

JJ wH 1080 (( 0.0 78 NrAW 1415 (C) 1.4

J{ wH 1105 (( 0.0 79 NrDW 295 (d) (C) 0.0

35 wH 1124 (I :C) 0.0 80 Rai4083 (C) 14.3

IIL NOR' IH EASTERI PLAIN ZONE 81 UAS 428 (d) (C) 0.0

36 BRW 3723 0.0 VI. SOUTHERN HILLS ZONE

37 DBW107 3.9 82 CoWflAI) 1 (C) 0.0

38 HD 3118 1.8 83 HW 2044 (C) 0.0

39 K 1114 1.0 84 HW 5216 (C) 0.8

40 c 306 (c) 1.6 VII. SPECIAL TRIAL
47 DBW 14 (Cl 85 DDK1(X2 1.6

42 DBW 39 (CI 1..9 86 MACS 5022 0.0

43 HD2733rc 0.0 87 DDK 1029 (C) 0.0

44 HD 2888 (C 0.0 88 HW 1098 (r) (C) 0.0

45 HD 2985 (C 7.4 89 Kharchia 65 (C) 0.0

46 Hr 1563 (C) 7.8 90 KRL 19 (C) 0.7

K 0307 (C) 1.5 9-l KRL 210 (C) 0.4

48 K 1006 rD ( 5.6 92 MACS 2496 (C) 0.0

93 MACS2971, rc\ 0.0
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COOPERATORS

NAME
MADHU MEETAJI

SSKARWASARA AN

MSSAHARAN

RK BANSAL

R.K.JAIMAN

DEEP SHIKHA
DHANBIRSINGH

however, due

incidence of wheat

for pathotype dis
Yellow rust of w
During this crop
from six North I

L AND RITU BALA

R S BENIWAL

CENTRE

LUDHIANA
HISAR

KARNAL

DURGAPURA

VIJAPUR

PANTNAGAR
DHAULAKUAN

Samples received Drs. JP Tandon, Deep Shikha (Pantnagar), AN Mishra (Indore),
AP Padhye (N ), BK Honrao (Pune), Javed Bahar Khan (Kanpur), KK Misfua
(Powarkheda) and K Kalapannavar (Dharwad)were analyzed at DWR, Karnal.

8.3: RUST PA PE DISTRIBUTION

A. SHIMLA E

Incidence of whe rusts in India
This crop year marked with the sporadic appearance of yellow (stripe) rust in some

pockets of India. Though the yellow rust was observed in early Jamary 201.4,

resistance in cultivated varieties as well as pro active steps for the
managemenf
indigenous

ld be managed well. Black (stem) rust of wheat was observed on
material planted at Bhowali, Hawalbagh and Pantragar

(Uttarakhand) barley material in Karnataka. Brown (leaQ rust was widely
t wheat growing areas of India. In nutshell there was no major
ts in India during 2013-1,4.

distributed in dif

Sample analysis a pathotype distribution of wheat and barley rusts
So farL209 sam of tfuee rusts of wheat and yellow rust of barley have been analyzed

to
it

tion.
& Barley (Puccinia stiiformis)
, 312 samples of yellow rust of wheat and barley were analyzed
states and Nepal. Owing to the cool and humid weather, the

population of pa pe 465119, which is virulent to Yr9 and YrA has increased in
proportion and

Table 8.17. Pat
20L4

observed in more than 74 % of the samples analyzed (Table 8.17)

distribution of Yellow rust (Paccinia striiformis) up to 30-05-

Himachal
Pradesh
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" Probable new I
pathotypes in favc
as decrease in the
resistant to yellow
in virulence. The
Yr9 and Yr27 has
the samples only (

In barley yellow :

Himachal Pradesh

New pathotype
In eleven samples,
very competitive. l

and Yr 7 but is avi:

i. Black rust
Black rust of wh
Peninsular India.
anywhere in Indi;

Table 8.1,8. Pathof
2014

rthoWpe so far. Since 2011, there is a drastic shift of
of pt.465119. Partly it is due to the cold climate over the years as well
rea under PBW343. Many of the wheat lines/varieties which were
ust in farmers' field prior to 201L, became susceptible due to this shift
roportion of PBW343 virulent pathotype 78ffi4 which is virulent to
:duced to 18.5%. Three other pathotype were found in about 4% of
ablel). Barley yellow rust prevalence was negligible during the year.
rst pathotype M and 57 were observed in four samples each from
Lnd Jammu and Kashmir.

L new pathotype has been identified which is not very virulent but is
uring repeated tests, new pathotype has shown virulence to Yr1, Yr 6
rlent to Yr9. Further studies are under way.

f wheat (Puccinia graminis tritici)
at was observed in 9 states of India, Nepal and Bangladesh in
rirulence on Sr31 (Ug99 type of pathotypes) were not identified
Bangladesh, Bhutan and Nepal. Pathotype 40A

pe distribution of black rust (Puccinia graminis triticil up to 30-6-

S. No. State/ countr (h

o

Pathotypes observed*

\
ts

ONr. q)

(tl

qI

t?

N
rA

(Jl

l'?
IF

t9{JUr

ql
l'J

Fij
5N

G$
$!-]
-? (r)

q)B
{
N

IF
Y

EReu
z

1 Tamil Nadu 56 8 43 z

2 Karnataka 70 69 1

3 Maharashtra 74 8 1 5

4 Guiarat 8 1
1 1 5

5 Madhva Prad sh 15 2 't 2 1 2 ,l 4

6 Uttar Pradesl 2 2

7 Uttarakhand 36 8 21 4

8 Raiasthan 6 5 1

9 Himachal Pra esh 5 2 2 I
10 Nepal 6 2 1 I 1 1

al Bansladesh 4 1 3

Total 224 92 1 30 12 5 4 13 59 2

* Probable new
analyzed, pathoty
Northern India bu
maximum numbe:
sample each. Div
pathotypes were ic
Pradestv pathotypr
and Himachal Pra
maximum number
identified in few t

8.18).

AICWABIP,

rathotype was frequent in Tamil Nadu.Among the 224 samples
e was widely observed in Karnataka, Maharashtra and some areas in
not in the Nilgiri hills. In Gujarat pathotype 40A was identified in
of samples whereas three other pathotype were observed in one

rsity of pathotype was maximum in Madhya Pradesh where seven

ntified in 15 samples with predominance of pathotype 40A. In Uttar
11 was identified in two samples whereas in Uttarakhand, Rajasthan

esh pathotype 2L-1. which was identified in 1985 was identified in
of samples. In north Indian states other pathotypes of 21 group were

'mples whereas pathotype 11 was observed in Uttarakhand (Table

Report, Vot.lll (Crop Protection), 20'1'4 177



New pathotype
Preliminary studi
sample each f
pathotypes seem
40-5 has additi
selection in 40A

ii. Brown rus
Thirty pathoty
from 15 states of
Lr23 andLr26w
104-2 , virulent to
two adjoining
pathotypeTT-9
rn567' of the
77-5 for the last
Karnataka, patho
addition pathoty
were identified
frequent followed
samples only.
and Madhya Pra
of Bihar and W
77-5 and 1.04-2

were detected in
frequent whereas
with equal freque
whereas in J

Nepal Bhutan
numbers of sa

only (Table 8.19).

New pathotypes
In few samples
identified. The
Lr26.In a sample
identified. This pa
pathotype 77-'1.0,

avirulence/viru
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have shown the occurrence of two new pathotypes in one
Tamil Nadu .These were designated as 40-4 and 40-5. Both the
be an off-shoot of pathotype 40A.\ /hile 40-4 is virulent to 5121,

virulence to Sr7a. These new pathofpes appear to be virulence
diploid and tetraploid wheat.

of wheat (Puccinia triticina)
were identified in 673 samples of brown rust of wheat analyzed

ia, Nepal, Bhutan and Bangladesh. Pathotype 77-5, virulent to
predominant in 14 states and 3 neighboring countries. Pathotype

Lr23 and Lr26 succeeded 77-5 and was observed in 12 states and
ntries Nepal and Bangladesh. In Nilgiri hills, the proportion of
increased in comparison to the previous years and was identified

analyzed from that area. Frequency of predominant pathotype
more than 18 years has reduced considerably. Likewise, in
pe77-9,12 and77-"1'L werc the three most frequent pathotypes. In
77-5,12-2 and1.04-2 were also frequent. Fifteen other pathotypes
the remaining samples. In Maharashtra pathotype 12 was most

pathotype 77-5 whereas other pathotype were identified in few
arily pathotype 1.04-2 was predominant in Gujarat Rajasthan

Based on the analysis of 17 sarnples from North eastern states

Bengal pt 77-5 was the most predominant. In Uttar Pradesh, pts.

identified in 31.7, of the samples each. Eleven other pathotypes
few samples only. In Uttarakhand, pathotype 104-2 was most
in Himachal Pradesh pt 77-5 and 104-2 were more predominant

. Irr Punjab, pt.77-3 was found in maximum number of samples

&Kashmir, pt.12-9 occurred in the only two samples analyzed. ln
Bangladesh pt. 77-5 and 104-2 were identified in maximum
whereas thirteen other pathotype were identified in few samples

the Nilgiri hills, pathotype designated as 77-12 was
pathotype 77-9 btft is avirulent topathotype is close

the Maharashtra, a new pathotype, designated as 77-13 was
hotype appears to be the result of a loss of virulence onLr26 in the
hich has virulence to Lr28. Further sfudies on rust resistance,

strucfure are being undertaken.

a new
to the
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8.4. PREPAREN

Extensive surveys

rust pt. Ug99. Till
As a part of our

Mexico have

Ethiopia. During
Kenya and Ethiop

8.5 46th

\Alheat disease
tool for moni
wheat growing
the diseases in a

pathotypes in i
frequency of dif
The nursery also
disease resistance
planted at about
the major wheat
bordering areas

There were a
added for
the common set
zone) entries w
sifuation there w
The detailed

Common set of
wL711,HD 2329,
HD 2204, C 306,
andLr24.

Zone specific vari
i)

ii)

iii)

irr)

v)

Data booklets
methodology and
per the decision
department W
Himachal Prades
(KVKs) in Uttar

North

AICWSBIP, Repott, Vot.Il (Crop Ptotection), 2074 120

TO COMBAT Ug99

were conducted in the country to monitor the occurrence of stem

y, there has not been any report from anywhere in the country.

reparedness, AICW&BIP/ICAR, in collaboration with CIMMYT,

ued with the testing programme of wheat at Njoro in Kenya and

3, AVT entries, of 2012-2013, numbering2Zl' were evaluated at

for U g99 resistance (Annex.15)

Disease Monitoring Nursery WDMN) 2013-L4

itoring nursery (earlier known as trap plot nursery) is an effective
the occurrence of wheat diseases especially rusts across different

of India. In addition, it helps to know the seasonal progress of
the zones. Samples analyzed from WDMN helps to trap new
ial stages, gives an overview of area wise distribution and

rust pathotypes.
helps in understanding the area wise performance of different
genes. \Atrheat disease monitoring nursery was strengthened and
locations (Table 8.20) as well as some other locations covering all

ing areas in the country, especially those sifuated near the

the neighboring counhies.
of 20 entries in the WDMN however; one extra entry, Barley was
hill and high altitude zone. Of the total entries first 15 constitute
all zones, rest of the five (six in northern hill and high altitude

zone specific varieties. Keeping into account the changed varietal
some change in the constitution of WDMN for NWPZ and NEPZ.

tuent of WDMN for 2013-1,4 crop season is as given below:

ieties for all zones
Agra Local,HD 2'160, Lal Bahadur, WL 15 62, HW 2021. (S r 2 6/ S 12 4),

mutant, HP L633, DL 784-3'J.. 47, HW 2008 (S r24/Lr24), Khar chia

North W Plains Zone
DBW17, 542,PBW 343, DPW 621,-50 and WH 896

n Plains Zone
K 8804, H 2402,HP 1L02, HUW 468 and NW 1014

Central
HI8381, D 803-3, Lok -1, GW273,GW322
Peninsu and Southern Hills Zone
MACS 24

Northern
Bijaga Yellow, HW 97'1., HD 2501, HW 2022(Sr2a/Lr24)

ills and High Altitude Zone
HPW 251, L892,HS 420,Sonal1ka, VL 739,Barley Local

ntaining sowing plan, procedures and disease recording
seed material were sent to co-operators early in the season- As

wheat workshop 2012-13 and requests from state agriculture
N was planted at various locations including five locations in
working under state agriculture department and sis location



Table 8.20. List of and locations:
Northern Hills and t eh Altitude Zone

Himachal Pradesh

)hanbir Singh
K. Rana

Devlash

Dhaulakuan
Malan (Kangra)
Sundernagar
Baiaura

.ssociate Director
,ssociate Director
tead, WSN
lead, Flowerdale

Sangla (Kinnaur)
Kukumseri
Dalang Maidan
Shimla

ffficer in-charge
,griculture Department

Bilaspur
Mandi
Sirmaur
Thana, Kangra
Una

Tammu & Kashmir

I.K. Pandey
I.K. Pandey & A.K. Singh

Udhaywalla (Jammu)
Kathua
Raiouri

i.M.Parray, Assoc. Director
luljar Sineh

Leh
Khudwani (Ananh:ras)

Uttarakhand

Kumar, Deep Shikha &
anak Srivastava
K. Iain

Pantnagar

Hawalbash (Almora)

,fficer in-charge

KVK, Lohaghat
KVK, Dhanauri, Haridwar
KVK, Kafligar, Bageshwar
KVK, Chilyalisaur Uttarkashi
KVK, fyolikot, Nainital
KVK, Dhakrani, Dehradun

North Western Plainr Zone

Haryana
S. Karwasra & R. Singh
[.S Saharan and R.S. Tava

Hisar
Yamunanagar

Punjab adhu Meeta Tindal

Abohar
Ludhiana
Gurdaspur
Dera-Baba-Nanak

North Eastern Plains ,one

Bihar
I

Sarkhel
l. Solanki and Ashish Kumar

Sabour
Pusa

harkhand .C. Lal Ranchi

Uttar Pradesh
P.Singh & J.P.Verma
3. Khan & C. Kanchan

Faizabad
Araul (Kanpur)

West Bensal K.Mukhopadhyav & S.Datta Kalvani
Central Zone

3ujarat
.K. Jaiman
.H. Dabhi

Ladol (Vijapur)
Manerol flunasadh)

lhhatisearh .P. Aearwal Bilaspur

Madhya Pradesh

.N. Mishra, K. Kaushal, Prakasha, T. L. &

.G. Dubey

. K. Mishra
r Charse

Indore

Khojanpur (Powarkheda)
Sagar

Peninsular and Soutl rrn Hills Zone

Maharashtra
K. Honrao, V.M. Khade & S.C. Misra
C. Game
. R. Potdukhe

A.R.S. Baner, (Pune)
ARS, Niphad
Akola

Karnataka Kalappanavar Kalloli (Dharwad)

Iamil Nadu Nallathambi Wellinston
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Each entry of the
two rows of A
Observations on d
co-operators were
and away from
regular intervals.

Disease incidence
Information on
Bajaura, Sundar
Pantnagar, A
Sabaur, Ranchi,
(Junagarh), Indore,
Information from
Punjab have not
that wheat d
mostly confined
Kanpur in NEPZ.
addition. brown
Kathua and Udha
Almora, Indore,
centre, it was
entries of WDMN
observed at all the
NWPZ, Pune and
was received only

APPEARANCE

High Altitude and
First report at yel
In rabi season, fi
Dhaulakuan (L2.1.

10th of March.
(5.2.1.4), Udhaywa
(24.3.1,4). Black rus

North western pl
Yellow rust was
only at Hisar on (3

North eastern pla
Yellow rust appea
brown rust was
Sabaur (1.3.14) and

Central zone
Yellow rust did
followed by Pow
(12.3.14). Black
(27.2.1,4), Vijapur (1
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MN was planted in two consecutive rows of one meter each with
local as spreader entry covering the periphery of WDMN.

were generally recorded five times during the crop season. The
ised to plant wheat disease monitoring nursery in time, in isolation

artificially inoculated fields. The disease situation was monitored at

nWDMN
t disease situation was received from Dhaulakuan, Malan (Kangra),

agar, Thana Kangra, Shimla, Udhaywalla (Jammu), Kathua, Rajauri,
Kafligare, Lohaghat, Dhanauri (Haridwar), Hisar, Yamunanagar,

aizabad, Araul (Kanpur), Bilaspur, Ladal (Vijapur), Mangrol
Powarkheda, Pune, Pimpalgaon (Niphad), Dharwad and Wellington.

state dept. of agriculture from Jammu & Kashmir, Haryana and
received so far. The data received from above locations suggest

appeared in their usual pattem in all the locations. Yellow rust was
NHZ and NWPZ, however it was also observed at Faizabad and
wn rust appeared at all the locations in NEPZ, CZ,PZ, and SHZ. In
was also observed at Shimla, Dhaulakuan, Pantnagar, Almora,
lla in NHZ and Hisar in NWPZ. Black rust was reported from

arkhera, Yizapur, Mangrol (Junaagarh), Wellington. At Almora
only on one entry i.e. Agra Local and that too in traces. All the

Dharwad were free from black rust. Under NEPZ, leaf blight was
except at Bilaspur. Leaf blight was also recorded at Hisar in
inPZ and Wellington in SHZ. Report on powdery mildew

Kathua, Udhavwalla and Shimla locations in NHZ.

WHEAT RUSTS IN WDMN

hern Hills zone
rust in NHZ/HAZ was from Kinnaur in the month of Sept., 20L3.

record of yellow rust was from Udhaywalla (10.1.14) followed by

), Kathua (2.2.1,4) and Pantnagar (5.2.1.4). At Bajaura it appeared on
rust was first observed in Shimla (9J,1,\ followed by Pantragar
('I.6.2.1.4), Kathua (18.2.1.4) Dhaulakuan (19.3.1.a) and Almora

was observed only at Almora on(20.4.1.4).

at Hisar (1,4.2.L4) and Yamunanagar. Brown rust appeared
.14). Black rust was absent in this zone.

only at Kanpur (24.2.1.4) and Faizabad (ffi.l\. First report of
Kanpur (24.2.1 4) f ollowe d by Bila spur (26.2.1. 4), F aiz ab ad (28.2.1,4),

hi. Black rust did not appear at any of the locations of this zone.

appear in this zone. Brown rust first appeared at Indore (4.2.1,4)

a (12.21.\ followed by Ladol and Vijapur (10.ffi.1a) and Mangrol
was first reported from Powarkheda (21..2.1.4) followed by Indore
.3.14) and Mangrol (Junagarh) on20.3.L4.



Peninsular zone
Yellow rust was
(9.1..1.4) followed

Southern hill
Yellow rust was
appeared on17.12.

VARIETAL PE

High altitude and
A11 the entries o
(Kangra), Thana
severity was at
Nagar all entries
Brown rust was
Udhaywalla.
and Lal Bahadur
locations. At Dha
C306 (605) and DL
traces only at Al

North western pla
Yellow rust i
Yamunanagar. T
severity of yellow
Hisar, where 9 en
both the locations

North eastern plai
Yellow rust was
entries viz. Agra
were showing yell
(40s), DLTU-3 (

reported from all
from Kanpur, w
brown rust on
HW202L was free
all the locations of

Cenkal Zone
All the locations i
Indore location. w
was reported from
was very poor. At
infected with brow

Peninsular zone
All the locations

observed only at
zones. All the en
C306 and WH1147
HD2329 and Lal
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t observed in this zone. First report of brown rust was from Dharwad
Pune (22.1.14) and Pimpalgaon {(Nasik) (26.2.1,4)1.

reported in WDMN at Wellington. Brown and Black rust were first
3 and 23.07.'1.4, respectively.

MANCE AGAINST WHEAT RUSTS

rthern Hills zone
WDMN were higtrly susceptible at location viz Bajaura, Malan

a), Dhaulakuan. Kathua and Udhaywalla. Highest yellow rust
ra, where 18 entries showed severity more than 40S. At Sunder

C306 were showing more than B0S severity of yellow rust.
ted from Shimla, Dhaulakuary Pantnagar, Almora. Kathua and

ty of brown rust was maximum at Shimla, where WL711,, HD2329
showing 1005 severity. HW202L was free from brown rust at all

only five entries viz. rNL711. (40S), \ fL562 (55), HD2204 (TR),
(20S) were infected with brown rust. Black rust was observed in

on Agra local.

was observed on all the entries of WDMN except Lr24 andYL738 at
entries were showing more than 40S severity of yellow rust. High
rust was observed at Hisar too. Brown rust was observed only at
ies were showing severity more than 40S. Black rust was absent at
NWPZ.

at Faizabad and Kanpur location of NEPZ. At Faizabad 4

(20S), Lal Bahadfur (5S), I(rarchia Mutant (20S) and Lr2a QlS)
rust infection. At Kanpur, Lala Bahadur (L05), Kharchia Mutant

) and Lr2A QlS) were infected with yellow rust. Brown rust was
locations of NEPZ. Maximum severity of brown rust was reported
sixteen entries were showing brown rust infection. Severity of
Local, Lal Bahadur and Kharchia Mutant was 1005 at Kanpur.

brown rust at all the locations of NEPZ. All the entries of WDMN at
were free of black rust.

Central zone were yellow rust free. Black rust was observed only at
up to 80M severity (Kharchia Mutant) was recorded. Brown rust

I the locations of Central zone. Severity of brown rust at Junagarh
ijapur only two entries viz. Lal Bahadur (10S) and Lok-1 (10S) were
rust.

Southern hill zone
PZ arrd S\12 were free from yellow rust infection. Black rust was

theellington. Brown rust was observed at all the locations of both
of WDMN were infected with brown rust at Wellington except

Maximum severity of brown rust was at Dharwad, where V1L711.,

ur were showing 1005 severity.



OTHER DISEAS

Blights
Information on
in comparison to
followed by
Rajauri (13.02.1,4)

disbibuted in all
high in NEPZ. At
the entuies of
Sabaur, Dharwad

Powdery mildew
Powdery mildew
fammu and Kas
mildew in these
(22.2.1,4). All the
locations. Maximu
entries showing

Loose smut

There is no report
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blights was received from 8 locations. Incidence of blight was low
previous years. Earliest record of blight was from Ranchi (8.1.14)

ad (9.1..201.4), Pune (10.01.14), Faizabad (01..02.1.4), Sabaur (12.02.L4),

nd Kanpur (18.2.12). It was evident from the data that blight was
wheat growing zones except central zone, however, severity was

only 12 entries were showing the symptoms of leaf blight. All
N at Shimla, Kafligare, Almora, Udhaywalla, Faizabad, Ranchi,
Wellington were showing suscepdbility to leaf blight disease.

as reported only from 3 locations viz Udhaywalla and Kathua in
ir and Almora in Uttarakhand. The order of appearance of Powdery

tions was as Udhaywalla (16.2|14), Kathua (18.2.1,4) and Almora
ies of WDMN were susceptible to powdery mildew at all these
severitv of Powderv mildew was observed at Kathua with five

mildew severity of 8.

f Loose smut from any of the locations.

S.C. Bhardwaj, O.P Gangwar & P. Prasad
Regional Station, D.W.R.

Flowerdale, Shimla-L71 002



8.6 SAARC EAT DTSEASE MONTTORTNG NURSERY (2013-14)

Under the umbrel of Regional Statioru DWR, Shimla and CIMMYT, Nepal SAARC
wheat disease m itoring nursery is being conducted to sfudy the occurrence of wheat
diseases especially rusts in wheat growing SAARC nations. The nursery also helps in
recording the ity of wheat diseases across the locations and understanding the
performance of di area specific disease resistance genes. During 2013-74, SAARC
wheat disease itoring nursery was planted at 27 locations across the six SAARC
countries (Table ).

Table 8.2L. Details locations and contact below: -

*Coordinator: Dr.
Information on w
received from all

.K. Joshi, CIMMYT, Nepal.
t diseases in SAARC Wheat Disease Monitoring Nursery has been

Rajshahi in Bangl
locations in India; Dinajpur, Joydebpur, Jamalpur, Jessore and
and Khumaltar and Bhirahawa in Nepal. Data from Afghanistan,

Bhutan and Paki is awaited. In India SAARC wheat disease nursery was planted at
15 locations as below (Table 8.22).

Table 8.22. Locatio of SAARC wheat Disease Tra in India

The SAARC whea disease monitoring nursery comprised 20 lines contributed by four
SAARC countries able 8.23).

Bhutan (1set

DhaulakuanHimachal Pradesh

M.K. Pandey, A.K. Singh Jammu (Chatha)
Kathua

Tammu & Kashmir

Dera-Baba-Nanak
Abohar
Ludhiana

I.S. Solanki and Ashish Kumar
R.K. Bansal & P.S. Shekhawat

Tamil Nadu P. Nallathambi

FatzabadUttar Pradesh

f. Kumar
S.K. Jain

AICW€IBLP, Progress Vol.ilI (Ctop Protection), 2074 125



Inquilab 91

Bakhtawar 94

Udhavwalla

Faisalabad

Bakhtawar

Table 8.23. Co on of SAARC wheat disease monitori

tion in SAARC countries
n India

ations i.e. Pusa, Kathua, Almora, Udhaywalla and Wellington, the
ery mildew was from Almora (11.02.14), followed by Udhaywalla

were infected wi
(18.02.1.4), Wellington (05.03.14) and Pusa (07.03.1.4). All the entries
powdery mildew at all the locations except Pusa and Wellington. At

Wheat Disease Si
Disease situation

Powderv mildew
Among the five
earliest report of
(1.6.02.1.4), Kathua

Pusa, PBW343 PBW373 with PM severity of 2 were the only entries showing
powdery mildew
Kathua with sever

nfection. Maximum severity of powdery mildew was observed at
ranging between 4 and9 (Table 8.24).

Table 8.24. I of Powdery Mildew in SAARC Wheat Disease Monitoring
N d 3-L4 in India

AICWUBIP, Progress VoLilI (Crop Protection), 2074 726



Blight
Leaf Blight of wh
previous year, fir
(06.02.L4), Rajauri
and Udhaywalla (l

[ammu), Kathua,
Pusa, where L9 en
PBW 343 and Gaur

Table 8.25. Incir
durine 20L3-L4in

:at was observed only at seven locations of SAARC nursery. Like
t report of blight was from Faizabad (01..02.1.4) followed by Pusa
13.0211.4), Kathua (01.03.14), Wellington (05.03.14), Almora (15.03.14),

0.03.14). All the entries were showing blight infection at Udhaywalla
\lmora, Pusa and Faizabad. Severity of leaf blight was maximum at
ries were showing severity of more than 45. At wellingtonr{Ll562,
rb were free from blight infection (Table 8.25)

:nce of leaf blight in SAARC Wheat Disease Monitoring Nursery

S.

No.
Varieties

-eaf blieht

H
D'

N

D)
-
9)

ct)

t-t

Ff

{
D)

{
^9-H

0!

1 Annaourna 1 23 67 t6 46 15 23 02

2 wL1.562 13 68 36 67 12 24

HD2204 23 78 274 67 10 23 03

4 PBW 343 23 36 t6 68 t6 13 45

5 HD2687 13 35 16 78 12 12

6 r{D2L89 t3 46 13 68 12 02

7 HP 1633 23 57 27 78 23

8 Rai 3765 13 36 JCt 78 24 24 34

9 PBW 373 24 aA 1.6 46 00 12 34

10 Pak 81 23 46 "16 78 05 '1,2 54

71 Puniab 85 01 57 26 78 30 05 45

12 Chakwal S( 01 aA 1.2 68 00 11 02

13 Faisalabad 11 25 27 78 06 1.2 34

1,4 Inquilab 91 02 67 1,6 78 2l 12 56

15 Faisalabad ) 1,2 68 26 45 12 01

16 Rawal ST 01 46 16 36 11 23

t7 Kohsar 12 57 13 67 20 1.6 45

18 Bakhtawar 4 12 36 13 67 24 09 23

19 Gourab 13 77 24 6B 12 00

20
Susceptible
check

23 78 12 78 40 12 02

Date of first appeal .nce
15.03.1

4
01..02.1,

4
01.03.L

4
06.02.1

4
13.02.1

4
30.03.1.

4
05.03.1

4

Loose Smut
There was no repl

RUSTS
SAARC nursery
Pusa, Durgapura
SAARC nursery
observed at Udha
(02.02.1.4), Panhri
nursery were infe
At Faizabad only
check were show
Entries PBW343 r

AICW&BIP, Progress

I of loose smut from anv of the locations of SAARC nursery.

rs planted at 6locations of NHZ,5locations of NWPZ,Faizabad,
Lnd Wellington (Table 8.26). Yellow rust was observed at all the
:ations in India except at Wellington and Jaipur. Yellow rust was
valla {(Jammu) (10.01.14)} followed by Dhaulakuan (12.01..14), Kathua
u (05.02.14) and Ludhiana (07.02.1,4). All the entries of SAARC

=d 
at 4locations viz. Gurdaspur, Kathua, Ludhiana and Udhaywalla.

entries viz.Raj3765,PBW373, Faisalabad 85, Gourab and Susceptible
g yellow rust infection with 55 severity of the rust in each entry.
d HD2687 were showing yellow rust infection at all the locations

Vol.ill (Crop Protection), 2074 727



except Faizabad
infected at all the
rust was observed
severity. Annapu
Dhaulakuan.

Brown rust was
Ludhiana, Rajauri
followed by Pa

(28.02,1.4) and Gu
severity of 605 w
location where all
rust severity at
with 40S severity
SAARC nursery

Among the 15 SA
and Almora only.
at Almora. It was
WL1562 were blac
the entries doesn't

Disease sifuation
SAARC wheat di

Joydebpur, Jamal
and leaf blight di
report of brown
Dinajpur, all
showing brown ru
free from brown
and appeared

Incidence of
SAARC nursery w
been received
other location is a
nursery entries.
Faisalabad 85 and
on all the entries

AICW&BIP, Progress Vol.ilI (Crop Protection), 2074 728

re yellow rust was observed. Similarly, Raj3765 and PBW373 were
ARC nursery locations except Delhi. Maximum severity of yellow

t Dhaulakuan, where 18 of the SAARC entries showed more than 40S

-1,, Raj3765 and Susceptible check were showing 1005 severity at

rved at all the locations except at Firozepur, Dera Baba Nanak,
nd Jaipur. First report of brown rust was from Wellington (17.12.13)
gar (05.02.14), Udhaywalla (16.0.14), Kathua (1.8.02.1.4) Faizabad
aspur (10.03.14). At Gurdaspur susceptible check with brown rust

the only entry showing brown rust infection. Wellington was the only
SAARC nursery entries were infected with brown rust. The brown
ranged between traces to 10S only. Gourab with 20S and HP1633
brown rust at Wellington were free from brown rust in est of the

tions in India.

RC nursery locations in India, black rust was observed at Wellington
rust was first observed at Wellington on 23.01..1.4 and on 20.041.4

on HD2204 (Traces) only at Almora. All the entries except
rust infected at Wellington. However/ score of black rust on some of
ppear to be realistic.

Bangladesh
se monitoring nursery was planted at five locations i.e. Dinajpur,
, Jessore and Ishurdi by P.K. Malaker and group. Both brown rust

of wheat were observed at all six locations (Table 8.27). Earliest
was from Dinajpur (23.02.1,4) followed by Rajshahi (28.02.1.4). At

except Gourab were infected with brown rust. All other entries were
infection at one or more locations. Except at Dinajpur, Raj3765 was
at all other locations. Leaf blight was very severe at all six locations

plants were at seedling stage.

rusts in Nepal
s planted at three locations in Nepal but the data on the same have
two locations (Khumaltar and Bhirahawa) only, while the data from
ited. At Khumaltar onlv vellow rust was observed on all the SAARC

rust severity of 605 was reported on WL1.563, HP1'633,

sceptible check (Morocco). Brown rust was observed at Bhirahawa
\ fL1563, Punjab 81 and Gourab (Table 8.28).

S.C. Bhardwaj,OP Gangwar & P. Prasad
Regional Station, D.W.R.

Flowerdale. Shimla-17l 002
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Table 8.28. S wheat disease monitor 2013-14, N
S. No. Genotyp rs Yellow Rust (Khumaltar) Leaf Rust (Bhirahawa)

1 Annapu ra-1 TR 2OMS

2 wL 1563 60s 0

J HD 2204 4OMR lOMR

4 PBW343 TR 2OMS

5 r{D2687 TR 2OMS

6 HD 2189 2OMS 5MR
17 HP 163 6OMS TR

8 Raj 3765 2OMS 20MS

9 PBW 373 40s 20s

10 Pak 8L TR lOMS

11 Punjab 8 TR 0

12 Chakwa 86 TR 5MR

13 Faisalabi t85 TR 20s
't4 Inquilab i5 2OMR TR

15 Faislabar 83 60s TR

1,6 Rawal Sl TR 5MR

17 Kohsar TR lOMS

18 Bakhtwa TR 5MR

19 Gaurab TR 0

20 Morocco 50s 80s

AICWSBIP, Vol.Iil (Crop Protection), 2014 732



9.1

PROGRAMME

I. Elite Plant Path
Breeding for
of crop improve
easy way to
are, however, in
cultivars to tackle
biotypes in insec
multiple disease
Size: Total 66 en
Diseases: Stripe,
Centres: North:
Durgapura, Almo
South: We
The nursery was
leaf and stem
rusts was taken at
centres situated i
Pantnagar. The
Wellington and
rust was recor
centres. The hi
categorized as

COOPERATORS:

NAME

MADHU MEETAJI

S. S. KARWASRA, R.S.

J. KUMAR, DEEPSHIK

R.K, BANSAL

I. K. KALAPPANAVA

T.L. PRAKASHA, A.

S.G. SAWASHE

U,D. SINGH ANDV.K
s.K.JArN
P. NALLATHAMBI, C.

M.S. SAHARAN, R. S

AICWUBIP, Progress Vol.ill (Crop Protection), 2074 133

INTEGRATED PEST MANGEMENT IN WHEAT

HOST R ISTANCE AGAINST DISEASES AND INSECT PESTS

I Screening Nursery GPPSN), 2OL3-14

and insect pests resistance in wheat is an important component
. The use of resistant cultivars has been the most effective and

losses due to biotic stresses in wheat in India. The breeders
of new sources of resistance to incorporate these in the fufure
threat of evolving new virulences of pathogens as well as new

The present chapter deals with identification and utilization of
insect pests resistant genotypes.

and Stem rusts
mal, Ludhiana, New Delhi, Ranichauri, Pantnagar, Hisar,
(8)

Mahabaleshwar, Dharwad, Indore (4)

ulated with most virulent and prevalent pathotypes of stripe,
as in case of Pf€N (given earlier under Chapter 1). The record on
ough stage. The stripe or yellow rust records was taken from five

the north. These were Durgapura, Karnal, Ludhiana, Almora and
tem rust and leaf rust records of Indore, Mahabaleshwar,

rwad were taken for calculating ACI in South. In north, the leaf
New Delhi, Pantnagar, Hisar, Ludhiana, Durgapura and Karnal
score and ACI were calculated. Entries with ACI up to 10.0, were

t (Table 9.1).

L

BENIWAL

A, K.SRIVASTAVA

MISHRA AND K. KAUSHAL

MA MAHESHWAR]

VAKUMAR

CpNrnr

LUDHIANA
HISAR

NEW DELHI

ALMORA

WELLINGTON
renNal (co-
onnrNarrNc uNtr)

RUSTS

STRIPE

LEAF

LEAF

STRIPE

LEAF, STRIPE STEM/

STRIPE AND LEAF

PANTNAGAR STRIPE AND LEAF

DURGAPURA STRIPE AND LEAF

DHARWAD STEMANDLEAF
INDORE STEM AND LEAF

MAHABALESHWAR STEM AND LEAF



Table 9.1. Entries in Elite Plant Pathol I Screeni 2013-L4

S.No. Ent Y

SR
South

LR
South

LR
North

YR
North

H.S. ACI H.S. ACI HS ACI HS ACI

A. Resistant to all tl ee rusts

Source:AVT IInd .t :ar 2012- J

1 H18724 k 20s 11.0 lOMS 3.0 TR 0.0 10s 3.0

2 H18728 (c 20s 8.0 2OMS 8.0 TR 0.0 20s 7.0

3 H18731, (c 20s 6.5 5S 3.2 5MR 0.4 20s 12.4

4 PBW 660 10s 3.5 10s 2.5 2OMS 2.8 20s 5.0

Source: AVT Ist Yei r 2012-13

5 DDW 23 2OMS 7.7 20s 9.5 5MR 0.4 0 0.0

6 Hr8739 ( lOMS 2.0 2OMR 4.2 0 0.0 20s 4.0
.7 H18742 ( 10s 4.0 2OMS 7.8 0 0.0 20s 5.0

8 HPW 388 40s 13.5 5S 2.3 TS 0.2 80s 33.6

9 UAS M7 ( r) 40s 20.0 10s 4.4 TS 0.2 60s 16.0

10 UPD94K 30s 1,2.5 lOMS 2.1 TS' 0.2 20s 7.0

11 vL 1002 20s 10.0 40s 10.1 5S 1.0 80s 19.4

12 vL 3001 5S 3.5 TS 0.3 5MR 0.4 5S 1.8

B. Resistant to Ster & Leaf rusts

Source: AW IInd ) nr 2012- 3

13 GW 432 10s 3.0 5S 1,.6 TR 0.0 100s 61..6

1,4 HD 3095 30s 10.0 5S 7.4 0 0.0 100s 36.8

15 MPO 125I (d) 60s 12.6 lOMS 2.1 10s 2.0 70s 20.4

16 RAT 4250 20s 5.5 10s 2.6 5MR 0.6 100s 32.0

Source: AVT Ist Ye r 2012-13

17 DDK 10414 20s 5.0 5S 1.3 TR 0.0 90s 30.0

18 DDK 1045 20s 5.5 5S 1.2 5MR 0.4 40s 15.4

19 HD 3116 40s 2L.0 40s 10.1 TR 0.0 100s 26.6

20 HI1588 Q 20s 6.3 5S 't.2 lOMR 0.8 100s 41,.2

201' INFECTO 100s 57.5 100s 70.0 80s M.0 100s 78.0

21 HI8735 20s 6.0 5MS 1.5 TR 0.0 155 3.8

22 HPW 381 20s 5.1 TMR 0.1 0 0.0 10s 5.2

23 H5574 20s 11.5 20s 5.4 80s 18.0 100s 30.6

24 HS 578 20s 7.5 10s 3.5 20s 9.0 5S 2.0

25 HUW 662 40s 13.2 40s 1,2.5 TS 0.2 100s 30.0

26 HLIW 668 20s 5.5 10s 2.5 5MR 0.4 100s 34.0

27 HW 1099 20s 5.0 0 0.0 5MR 0.6 4OMS 17.2

28 HW 1900 20s 7.7 TR 0.0 0 0.0 80s 35.0

29 HW 4013 20s 5.0 TMR 0.1 0 0.0 100s 24.8

30 HW 4042 20s 7.5 TMR 0.1 TR 0.0 100s 37.8

31 HW 5235 10s 2.5 0 0.0 0 0.0 80s 33.0

32 HW 5237 5S 1,.3 0 0.0 0 0.0 80s 32.8

33 TAUW 59{ 5S 1.8 TS 0.2 lOMS 1..4 100s 27.4

34 KRL 330 20s 10.1 60s 21.0 5MS 1..6 100s 33.0

35 KRL 348 20s 8.5 20s 5.0 TR 0.0 40s 9.6

36 MACS 39J ) 5OMS 15.1 20s 1.0.2 5S 1.0 30s 13.2

37 MACS 50: 20s 5.5 5MS 1.0 0 0.0 60s 30.4

38 MACS 65i t 20s 11.0 5R 0.6 0 0.0 80s 25.4

39 }'4P3379 20s 10.5 TMR 0.1 TS 0.2 60s 32.4

40 NIAW 191 40s 21,.0 20s 7.2 30s 7.0 100s 31,.4

40A INFECTO 100s 60.0 100s 65.0 80s 52.0 100s 78.0

AICWOBIP, Progress Vol.ilI (Crop Protection), 2014 ly



S.No. Ent Y

SR
South

LR
South

LR
North

YR
North

H.S. ACI H.S. ACI HS ACI HS ACI
47 NIDW 691 (d) 40s 21,.2 lOMS 2.0 5MR 0.4 lOMS 9.8

42 PBW 683 40s 1,4.2 2OMS 4.0 lOMS 1.6 80s 18.8

43 RAT 4324 20s 7.0 5S 2.2 0 0.0 80s 24.2

M UP 2843 20s 5.2 5S 1.3 0 0.0 100s 22.6

45 uP 2847 1,0s 4.0 5S 2.8 40s 8.0 80s 26.0

46 uP 2848 20s 't0.2 20s 6.1 80s 16.0 100s 27.6

47 uP 2871. 20s 7.5 20s 5.0 0 0.0 60s 't4.0

48 uP 2872 TR 0.0 TR 0.0 5MR 0.4 BOS 19.8

C. Resistant to Lea & Stripe rusts
Source: AW IInd ) :ar 2012- 5

49 Hr8725 ( ) 20s 6.0 2OMR 4.0 20s 4.2 20s 5.4

50 HW 5224 6OMS 26.5 10s 2.6 30s 6.0 20s 8.0

51 wH 1098 40s 21.5 10s 2.3 0 0.0 10s 2.0

Source: AVT Ist Ye r 2012-13

52 HD 3111 40s 17.7 5S 1,.4 0 0.0 40s 12.6

53 HD 3119 60s 32.5 10s 2.5 0 0.0 40s 14.0

54 HD3121 20s 12.5 40s 10.0 0 0.0 20s 7.0

55 Hr 8738 40s L6.4 2OMS 4.7 TR 0.0 5MS 1.0

56 HPW 398 20s 15.0 60s 15.0 50s 10.0 20s 5.0

57 HPW 399 40s 19.0 5S 2.5 70s 14.0 lOMS 1..6

58 NIDW 7OI (d) TOMS 21.5 5S 2.3 0 0.0 5MS 0.8

59 vL 1001 40s 11.5 20s 4.0 5S '1..4 80s 19.2

60 wI-{1129 40s 12.7 TR 0.0 TR 0.0 10s 2.0

60A INFECTC 100s 52.5 100s 60.0 80s 40.0 100s 74.0

6-I w}{1137 40s 14.5 5R 0.3 0 0.0 0.0 0.0

62 wH 1138 60s 29.0 20s 5.1 5S 1.0 6OMS 1.4.4

B. Resistant to Ster & Stripe rusts

Source: AW Ist Ye r 2012-13

63 HD3123 20s 11.2 40s 10.1 0 0.0 10s 3.6

64 rl5576 40s 1,6.4 TMS 0.2 TR 0.0 60s 12.0

65 H5577 40s 1.6.5 10s 2.5 5MR 0.4 80s 20.2

66 vL 3002 30s 12.6 40s 10.5 TR 0.0 40s 8.0

d=durum, T=Triticale

il. Multiple Di

It includes, 47 nu
aimed to be cross
under artificially
at Karnal, Ludhii
Faizabad, Coochb
Wellington, Maha
the entries for pa
disease after evet

dough stage for
standard raring sr

infected grains an
to5.0%, Flag smu
and36-57 (MR) et

found to possess t

AICWSBIP, Progress

;ease Screening Nurse ry, 2013-14

mbers of resistant sources identified in EPPSN against rusts and

checked for resistance to other diseases at hot spot multi locations

:reated conditions to reconfirm their resistance. These were tested

na, Dhaulakuan, Panbragar, New Delhi, Almora, Kaul, Jammu,
:har, Varanasi, Hisar, Durgapura and Sabour centres in north and

raleshwar,Indore, Dharwad centres in south. Each centre screened

ticular diseases and planted one susceptible check entry for each

y 20 test entries for specific disease. The records were taken at

rust incidence, leaf blight as well as powdery mildew as per

ales, whereas Kamal bunt and flag smut were counted as per cent

I tillers, respectively. Based on the ACI up to 10.0, Kamal bunt up

up to 5% and powdery mildew up to 3 and leaf blight up to 35 (R)

tries were categorized resistant (Table 9.2). Following entries were

rultiple disease resistance:

VoLUI (Crop Protection), 2074 135



Resistant to all
PDW 32e (d)

Resistant to all
rL2e78 (r)

Resistant to all t
GW 1276 (d),HD

Resistant to St
GW 433, GW 1

3353,Raj 4238,
vL971.
Resistant to Le
AKDW 4749,HD
HPW 368, HS

Resistant to
HW 1098

Resistant to
H5526, NIAW 1

COOPERATORS
CENTRES

LUDHIANA

ALMORA

HISAR

DHAULAKUAN

PANTNAGAR

SABOUR

INDORE

MAHABALESHWAR

COOCFIBEHAR

WELLINGTON

KAUL

FAIZABAD

DURGAPURA

JAMMU

DHARWAD

NEW DELH]

VARANASI

KARNAL

DURGAPURA

HISAR

KARNAL

AICW&BIP, Progress Vol.ilI (Crop Protectiotr), 2074 136

rusts + KB+ FS

rusts + LB+ FS +PM

rusts
, PBW 670,Raj4270, andVL977

and Leaf rusts
(d), HD 3076,H11584, HW 5216,KLp 402, KRL 327,Mp1259, Mp
4240,Raj 4245,UA5 336, UP 2824,L1P 2825,rJP 2828,tJP 2BS2 and

and Stripe rusts
,HD 3075,HD 3077, HD 30g1Q,HD 4725,H11579, Hr8626(d),

MACS 3828, PBW 658, RW 3705,VL972 and WH 1105

and Leaf rusts * R to LB + KB +FS+PM

and Stripe rusts * R to LB

DISEASES

STRIPE AND LEAF RUSTg FS

POWDERY MTLDEW(PM)

FLAG SMUr (FS), rS

STRIPE RUST, PM, KB

STRIPE RUST, PM

LEAF BLIGIIT (LB), LEAF RUST

LEAF AND STEM RUSTS

LEAF AND STEM RUSTS

LB

STEM AND LEAF RUSTS, LB

LB

LB

FS

PM

STEM AND LEAF RUSTS, LB

LEAF RUST

LB

HEADSCAB

CCN

CCN

LEAF & STRIPE RUSTS

COOPERATORS

MADHU MEETAJINDAL

s. K.JATN

S. S. KARWASRA, R.S. BENIWAL

DHANBIRSINGH

]. KUMA& DEEPSHIKHA. K. SRIVASTAVA

C.S. AZAD

PRAKASHA, A.N. MISHRA, K. KAUSHAI-

S.G. SAWASI{E

A.K. CHOWDHURY, S. MAHAPATRA

P. NALLATHAMBI, C. UMA MAHESHWARI

D. S. DODAN

S.P. SINGH

&K. BANSAL

M. K. PANDEY

I.K.KALAPPANAVAR

U.D. SINGH, V.K. SINGH

S.S. VAISH

M.S. SAHARAN

INDIRA RAJAVANSHI

R.S.KANWAR

M.S.SAHARAN AND R. SELVAKUMAR
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III. screening of MDSN 2o1.2-Lg entries against loose smut during2013-14

Eighty eight entr,ies of MDSN 2012-13 were inoculated with loose smut during 2012-13
crop season and expression of loose smut was observed during 2013-14 season at Hisar,
Durgapura and Ludhiana centres. The smutted and healthy tillers were counted and per
cent infected tillers were calculated. The entries showing 0-5% infection were resistant to
loose smut (Table 9.3).

Table 9.3. Perfor[nance of Multiple Disease Screening Nursery, 2012-Lg, against loose
smut 20L3-t4 season

S.No. Entry LS o/o

Hisar Ludhiana HS AV.
A. Resistant to all three rusts
Source: AVT IInd Year 2009-10

1 HI1563 30.1 54.7 54.7 42.4
2 MACS 374?(d',) 25.-l 0.0 25.1 12.6
3 MP 3288 60.3 22.5 60.3 41.4
4 RSP 561 50.7 12.7 50.7 31,.7

Source: AVT Ist Year 2009-10
5 DBW 58 55.1 13.6 55.1 34.4
6 GW 1255 60.0 0.0 60.0 30.0
17 HS 534 40.2 25.3 40.2 32.8
8 HUW 636 70.2 3.5 70.2 36.9
9 SKW 441 20.3 5.9 20.3 13.1

10 TL2968 ff 10.5 4.7 10.5 7.6
11 uP 2763 30.0 33.7 33.7 31,.9
1,2 uP 2798 65.7 8.0 65.7 36.9
13 wH 1095 50.3 8.3 50.3 29.3

Source: AVT IInd ear 2010-11

74 TL2969 (T 13.3 16.4 16.4 1,4.9
15 H,[1571 41,.2 28.6 41.2 34.9
1.6 Hr 8703 (d 35.5 1.1 35.5 18.3
17 HI8704/d 27.3 0.0 27.3 13.7
18 LOK62 60.3 M.6 60.3 52.5
19 UAS 320 30.2 35.3 35.3 32.8
20 UAS428 K 21.5 0.0 21.5 10.8

204 Sonalika 80.7 33.8 80.7 57.3
Source: AVT Ist Yt v 2O1U11,

21 DBW 71 30.2 30.2 30.2
22 DBW 74 40.2 21,.1 40.2 30.7
23 HD 3058 70.1 1.0 70.1 35.6
24 HD 3066 65.3 0.0 65.3 32.7
25 HD 3068 68.2 40.5 68.2 54.4
26 HD 3071 50.3 39.0 50.3 M.7
27 H11579 65.3 11.8 65.3 38.6
28 Hr8722(d\ 4'1,.2 31..7 41.2 36.5
29 HPW 347 51.1 0.0 51.1 25.6
30 HPW 348 37.7 9.4 37.7 23.6
31 HPW349 42.1 0.0 42.1 21.;t
32 HPW 360 51.3 28.7 51.3 40.0
33 HPW 361 35.3 25.0 35.3 30.2
34 HPW 371 41.7 0.0 41..7 20.9
35 FIg526 60.1 M.4 60;1 52.3

AICW €rBIP, Pro gress lleport, Vol.II (Crop pro tection), 20L4 739



S.No. Entry LS o/o

Hisar Ludhiana HS AV.
36 HS 541 80.3 56.5 80.3 68.4
37 F{5542 21."1 23.1 23.1 22.1
38 HS 5414 45.6 30.5 45.6 38.1
39 HS 545 37.3 26:l 37.3 3't.7
40 HUW 640 25.4 35.0 35.0 30.2

40A Sonalika 88.3 18.8 88.3 53.6
47 HW 1098 (dic.) L0.2 0.9 -t0.2

5.6
42 MACS 3815 27.3 7.4 27.3 74.4
43 MACS 3828 30.1 0.0 30.1 15.1
M MPO 1243 (d) 35.2 0.0 35.2 17.6
45 NW 5013 40.2 34.9 40.2 37.6
46 PBW 648 60.3 33.7 60.3 47.0
47 PBW 651 55.2 20.9 55.2 38.1
48 PBW 658 70.2 15.6 70.2 42.9
49 PBW 659 68.2 20.6 68.2 M.4
50 RAT 4211 51,.4 21.3 51.4 36.4
51 RAI4228 60.2 12.9 60.2 36.6
52 RAI4229 62.3 10.9 62.3 36.6
53 RAI 4235 45.7 0.0 45.7 22.9
54 RAJ 4237 41.3 5.5 4L.3 23.4
55 SKW 4141 30.6 13.9 34.3 22.3
56 TL2975 T 20.1 0.0 20.1 10.1
57 uP 2832 80.2 28.4 80.2 il.3
58 uP 2997 80.0 20.0 80.0 50.0
59 vL941 27.2 0.0 27.2 13.6
60 vL946 20.1 18.8 20.1 19.5

60A Sonalika 80.8 15.8 80.8 48.3
61 VL 955 1.5.2 14.0 15.2 1.4.6

62 vL956 23.2 1.4.6 23.2 18.9
63 WHD 948 30.1 0.0 30.1 15.1

Source: AVT II Ye Lr 2010-11

64 AKAW 42] )-6 15.7 27.9 27.9 21.8
65 HD 3040 60.3 17.0 60.3 38.7
66 H'r1572 37.6 52.1 52.1 M.9
67 MP 3304 60.3 30.7 60.3 45.5

Source: AVT Ist Y ar 2010-11
68 RAI4238 23.3 23.3 23.3
69 DDK 1041 Iic.) 13.2 6.3 13.2 9.8
70 HW 5216 13.1 13.1 13.1
7"1 HW 5224 34.4 34.4 M.4
72 IWS 134 28.4 28.4 28.4
/5 MACS 299: dic.) 18.3 0.0 18.3 9.2
74 MACS 5O1i (dic.) 15.7 0.0 1,5.7 7.9
75 MP 1242 57.3 30.8 57.3 M,1

Source: AVT II Ye r 2009-10
76 PDW 322k 21..1 0.0 21.1 10.6
77 wHD 946 ( ) 19.2 4.8 19.2 12.0

Source: AVT Ist Yr u 2010-11
78 DDW 19 (d 3.3 3.3 3.3
79 Hr 8713 (d) 0.0 0.0 0.0
80 Hr 871s (d) 0.0 0.0 0.0

80A Sonalika 90.2 14.3 90.2 52.3
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S.No. Ert y LS o/o

Hisar Ludhiana HS AV.
81 IAUW 584 31.3 26.3 37.3 28.8
82 KRL 304 57.2 22.7 57.2 40.0
83 PDW 324 31..2 0.0 31,.2 15.6
84 PDW 325 (d) 28.7 0.0 28.7 14.4
85 RKD 216 (d) 30.7 0.0 30.7 15.4
86 wH 1083 60.4 19.4 60.4 39.9
87 wH 1098 57.3 22.3 57.3 39.8
88 wH 1105 37.2 27.2 37.2 32.2

* Due to low loose smut incidence, Durgapura data was not considered.

COOPERATORS

NAME
S. S. KARWASRA AND R.S. BENIWAL
RITU BALA

R.K. BANSAL

CENTRE

HISAR

LUDHIANA

DURCAPURA

IV. Multiple Pes! Screening Nursery for 2013-L4

Evaluation for inpect pest resistance

Root aphid: The consists of Forty nine entries. The data was collected from
Enthkedi, Ludhi and Karnal locations form each entry by uprooting the seedling

3-4 weeks old. The entries GW 433, HD 3098, VL 971., MP 1259,when the crop w
MACS 3828, H 3081Q, HPW 376, VL 972 and PBW 661 were found to be
moderately resis t and rest of them were susceptible (grade 4) or highly
susceptible ( 5) to wheat root aphid (Table 9.4b).
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Table 9.4a. Sc of MPSN shootfl db 2013-14

AICW 8BIP, Progress Report, VoLill (Crop Protection), 2074

reenl and brown wheat mite

S.No. Entry Shoot fly incidence (%) Brown Wheat mite

(!
F
d

G'tr

botr

(g

CI

Fl

(g

o t
(n

(!

Fl

(!
tsr

bo
(n

A. Resistant to all three rusts

Source: AVT IInd \eat,201'L-12

1 HW 1098 37.50 18.00 15.20 10.00 37.50 20.18 80.00 20.33 80.00

2 HW 521,6 46.00 14.00 12.50 11.11 46.00 20.90 25.00 21.66 25.00

Source: AVT Ist Year 2D11-12

J GW 433 43.64 18.50 4.20 1.33 43.64 16.92 30.00 18.66 30.00

4 GW 7276 6\ 32.31 16.00 6.20 6.66 32.31 15.29 40.00 20.00 40.00

5 HD3076 46.67 14.00 4.90 18.18 46.67 20.94 62.00 20.33 62.00

6 HD 3098 66.00 14.00 3.60 1,8.75 66.00 25.59 42.00 20.00 42.00

7 HPW 385 29.23 16.00 4.80 13.33 29.23 15.84 20.00 1,8.66 20.00

8 I<RL327 22.00 20.00 5.10 11..11. 22.00 1,4.55 36.00 20.00 36.00

9 PBW 670 31..43 20.00 3.10 12.50 31.43 16.76 32.00 20.33 32.00

10 PDW 329 (d) 2't.82 20.00 10.50 1.33 21.82 13.41 55.00 20.00 55.00

1-l' TL2978 (T) 30.00 22.00 14.60 1.33 30.00 16.98 28.00 18.00 28.00

1,2 vL971 31..43 21,.00 9.50 11.11 31.43 1.8.26 55.00 20.33 55.00

13 MP 1259 70.91 14.50 15.40 't4.28 70.91 28.77 44.00 18.00 M.00

t4 Rai4240 100.00 11.00 16.40 1,6.66 100.00 36.02 32.00 18.00 32.00

15 Raj4270 48.39 16.00 5.70 13.66 48.39 20.94 20.00 20.00 20.00

1,6 uP 2825 39.13 14.00 8.20 12.00 39.13 18.33 20.00 22.66 22.66

17 uP 2852 39.13 15.00 11.40 8.00 39.13 18.38 35.00 22.00 35.00

B. Resistant to Stem I Leaf rusts

Source: AVT II Year 2( 't-.12

18 Rai 4238 37.97 13.00 8.40 15.38 37.97 18.69 23.00 18.00 23.00

19 DDK 1042 88.00 18.00 10.50 6.66 88.00 30.79 25.00 18.33 25.00

Source: AVT Ist Year 01't-12

20 GW 1280 (d) 45.76 14.00 2.60 12.50 45.76 18.72 25.00 20.00 25.00

204 SONALIKA( C for SF 35.48 22.00 18.60 13.33 35.48 22.35

208 IWP72(C)fo BWM 101.00 22.00 101.00

21 HI1584 41,.54 12.00 11.80 1,2.50 4't.54 19.46 25.00 16.00 25.00

22 KLP 402 33.85 14.00 7.50 19.35 33.85 1,8.67 30.00 14.00 30.00

23 MP 3353 48.33 12.00 8.40 76.66 48.33 21,.35 10.00 13.66 13.66

24 Rai4245 56.36 12.00 3.60 L5.40 56.36 21..84 28.00 15.00 28.00

1l2



S.No. Entry Shoot fly incidence (%) Brown Wheat mite
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25 uP 2824 45.45 15.00 7.90 18.18 45.45 21.63 35.00 18.66 35.00

26 uP 2828 67.50 16.00 9.40 7.69 67.50 25.15 20.00 18.00 20.00

27 UAS 336 36.76 15.50 6.40 13.33 36.76 18.00 38.00 16.33 38.00

C. Resistant to Leaf & Stripe rusts

Source: AVT II Year 201'1.-72

28 F{5526 32.05 14.00 7.80 1.0.71 32.05 1.6.1.4 22.00 L4.66 22.00

29 HD 3065 17.M 1,2.00 8.40 11.53 17.M 1,2.34 12.00 14.00 14.00

30 H[1579 65.79 16.00 10.50 13.33 65.79 26.40 30.00 13.66 30.00

31, wH 1105 21.25 15.50 5.60 12.50 21,.25 13.71 25.00 't2.33 25.00

32 MACS 3828 27.66 12.00 9.40 9.09 27.66 14.54 16.00 14.00 16.00

JJ PBW 658 54.55 13.00 10.50 7.69 54.55 21..43 15.00 13.00 15.00

Source: AVT Ist Year
"01'1,-'1,2

34 AKDW 4749 53.13 18.00 8.60 16.66 53.13 24.10 18.00 18.00 18.00

35 HD 3075 46.67 16.00 7.60 9.09 46.67 19.84 35.00 20.00 35.00

36 HD 3081Q 40.38 14.00 12.60 14.28 40.38 20.32 35.00 22.00 35.00

37 HPW 368 42.03 14.50 9.40 13.79 42.03 19.93 40.00 20.00 40.00

38 HPW 376 67.35 12.00 10.50 12.00 67.35 25.46 36.00 18.00 36.00

39 HS 557 58.46 13.00 6.20 10.71, 58.46 22.09 20.00 20.00 20.00

40 NIAW 1846 46.84 10.00 10.40 't6.66 46.84 20.97 20.00 20.66 20.66

40A SONALIKA( C for SF 39.13 16.50 16.50 13.33 39.13 21..37

408 IWP72(C)for BWM 30.00 22.00 30.00

47 RW 3705 39.24 7.40 13.33 39.24 19.99 28.00 16.00 28.00

42 vL972 33.71 16.00 15.40 1,6.33 33.7-1 20.36 40.00 40.00

43 PBW 661 34.09 14.00 9.40 15.00 M.09 18.1.2 18.00 20.00 20.00

M F{D3077 32.35 12.50 8.20 6.66 32.35 14.93 40.00 '16.66 40.00

45 HD 4725 46.1.5 15.00 13.40 13.63 46;t5 22.05 45.00 18.00 45.00

46 Hr8626(d) 35.71 12.00 7.40 18.75 35.71 18.47 15.00 18.66 18.66

47 F{UW 652 35.90 14.50 10.60 12.49 35.90 18.37 22.00 20.33 22.00

48 K 1016 30.26 14.00 3.80 13.33 30.26 15.35 25.00 18.00 25.00

49 Rai4246a 40.28 12.00 10.50 7.69 40.28 17.62 28.00 16.00 28.00
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able 9.4b. Screening of MPSN nursery asains foliar aphid and roo a d2013-t4
S.No. Ehtry Foliar aphids (1-5 scale) Root aphid(1-5 scale)

z

6

F.l a

d
rr
V

(,) c,,

J
F]

d
(!

Fl

a!v
U) t

A. Resistant to all three rusts
Source: AVT IInd Yeat,2Ol'L-1.2

1 HW 1098 4 4 5 5 4.0 2 4 J 4 3.0

2 HW 5216 5 5 5 5 4.5 2 4 3 4 3.0

Source: AVT Ist Year 2 tll:12
J GW 433 5 5 3 5 5 4.5 2 J J

a
J 2.7

4 GW 1276 6\ J 4 J 5 5 4.3 2 4 J 4 3.0

5 HD3076 t 4 5 5 4.3 2 4 J 4 3.0

6 HD 3098 c 5 3 5 5 4.5 2 5 J J 2.7
n HPW 385 5 5 4 4 5 4.5 2 4 J 4 3.0

8 I<RL327 5 J 4 5 5 4.3 J 4 J 4 3.3

9 PBW 670 5 5 4 5 5 4.8 2 5 3 5 3.3

10 PDW 329 (d) 5 4 4 5 5 4.5 3 4 3 4 3.3

11 TL2978 (T) 5 4 J 3 5 3.8 2 4 4 3.0

12 vL971 J 5 J 5 5 4.5 2 2 J 3 2.3

13 MP 1259 5 5 J 5 5 4.5 J 5 3 3 3.0

74 Ra 4240 5 5 J 4 5 4.3 2 4 3 4 3.0

15 Ra 4270 5 5 5 5 4.5 2 4 3 4 3.0

1.6 uP 2825 J 5 4 5 5 4.8 3 4 3 4 3.3

17 uP 2852 J 4 4 5 5 4.5 L 4 3 4 3.0

B. Resir itant to Stem I Leaf rusts
Source: AVT II Year 2( t-12

18 Rai 4238 5 4 J 5 5 4.3 4 4 3 4 3.7

19 DDK1.042 J 5 4 5 5 4.8 J 5 J 5 3./

Source: AVT Ist Year ,01't-12

20 GW 1280 (d) 5 5 4 5 5 4.8 3 4 J 4 3.3

201^ A9-30-1(C) rr FA J 5 4 5 5 4.8

20B. cw173(C) rr RA 2 4 3 4 3.0

21 HI1584 5 4 J 5 5 4.3 2 4 J 4 3.0

22 KLP 402 5 5 5 5 5 4.5 2 4 J 4 3.0

23 MP 3353 c 5 4 4 5 4.5 2 5 J 5 3.3

24 Rai4245 5 4 2 4 5 3.8 3 4 4 3.3

25 uP 2824 c 5 5 4 5 4.3 3 4 J 4 J.J

26 uP 2828 5 5 4 5 5 4.8 2 4 3 4 3.0

27 UAS 336 4 5 4 5 4 4.5 2 4 J 4 3.0

C. Resistant to Leaf & itrioe rusts
Source: AVT II Year 2C t-12

28 HS 526 5 5 3 4 5 4.3 2 4 3 4 3.0

29 HD 3065 5 5 4 5 4.3 J 4 3 4 3.3

30 Ht1579 5 5 3 5 5 4.5 2 5 5 5 3.3
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S.No. Entry Foliar aphids (1-5 scale) Root aphid(L-5 scale)
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31 wH 1105 5 4 5 5 4.3 2 4 3 4 3.0

32 MACS 3828 5 5 4 4 5 4.5 2 J 3 2.7

33 PBW 658 4 4 4 5 4 4.3 2 4 J 4 3.0

Source: AVT Ist Yeat 201'1,-1,2

34 AKDW 4749 5 5 4 4 5 4.5 4 5 4 3.5

35 HD 3075 J 5 4 5 4.3 2 4 3 4 3.0

36 HD 3081Q 5 4 J 4 5 4.0 2 J 3 3 2.7

37 HPW 368 5 4 4 4 5 4.3 2 4 3 4 3.0

38 IIPW 376 5 5 4 4 5 4.5 2 J 3 J 2.7

39 HS 557 4 4 J 4 4 3.8 J 4 J 4 3.3

40 NIAW 1846 4 4 J 4 4 3.8 2 4 3 4 3.0

40A A9-30-1(C)forFA 5 5 4 5 5 4.8

408 GW173(C)fbrRA 2 4 J 4 3.0

41 RW 3705 5 5 4 4 5 4.5 2 4 4 3.0

42 vL972 5 J 4 5 5 4.8 2 3 3 3 2.7

43 PBW 661 J 4 2 4 5 3.8 2 3 3 J 2.7

M HD3077 J 4 2 4 5 3.8 2 4 5 4 3.0

45 HD 4725 5 4 4 4 5 4.3 2 4 J 4 3.0

46 Hr8626(d) 5 5 4 4 5 4.5 2 4 3 4 3.0

47 HUW 652 D 5 4 J 5 4.3 2 4 3 4 3.0

48 K 1016 t 5 4 J 5 4.3 2 4 J 4 3.0

49 Rai4246a t 5 4 4 5 4.5 2 4 3 4 3.0

COOPERATORS

NAME
BEANTSINGH

S.D. PATIL

J.K. SrNGH

K.K. BHARGAVA

RAJESHVERMA

K.K. SHARMA

RUcHneTIWARI
SUBHASH KATARE

CENTRE
LUDHIANA
NIPHAD

KANPUR

DURGAPURA

ENTKHEDI

DHARWAD

PANTNAGAR

DWT{,KARNAL
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V. National Genetic Stock Nursery (NGSN), 20\3-14
The confirmed gources of multiple disease and insect pests resistance were
contributed in the NGSN and were planted at 22 breeding centers across different
agro climatic zones of country for their utilization in breeding for resistance to biotic
stresses. A11 41 ngmbers of entries were utilized in the range of 4.1-375% by most of
the breeding centres. The most utilized entries at many centres were DBW 58, HD
3059, HI 1572,F{FW 360, HS 534, HS 545, HUW 640, KRL 304, MACS 3828,MP 3288,
MP 3304, NW 5013, PBW 648, PBW 658, RSP 561, UAS 320, VL941, and WH 1095. The
Sagar centre, utillzed 24 entries in their breeding programme followed by Kanpur
and Vijapur.
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Fig.9.1. Per cent "iiiiruiio"centres in NGSNT 2013-L4
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9.2 MANAGEMENT OF DISEASES: CHEMICAL CONTROL

Chemical control has gained importance under the present scenario due to the wide
spread occurrence of yellow rust in most of the varieties in the NWPZ. A strategy to
combat the threat of rusts, the chemical control has to be an important component in
the contingent pl4n.

Stripe rust

Experiment on clfremical control of stripe rust was conducted at four locations viz.,
Bajaura, Jammu, Panbragar, Ludhiana and Kamal during 2013-1,4 crop season.

At Bajaura, yellow rust susceptible variety, Sonalika was sown in field in 4m2 plots
with nine treatmpnts including untreated control with three replications following
RBD. The sprays were given as per spray schedule given in Table 9.6. The best
results were obtained with two sprays of Tilt 25 EC @ 0.1o/o $1,.6 Q/H.a) followed by
two sprays of Bayleton @ 0.1% Qa.2 Q/}{a) yield wise. The stripe rust severity was
controlled to 6.7F/o in treatment with Tilt two sprays @0.1.7o (6.7%) compared to
untreated controf (83.3'/"). All other fungicides treatments also gave statistically
superior results tliran untreated control.

Table 9.6. ManaSement of yellow rust of wheat (var. Sonalika) through fungicides

on chemical management of stripe rust of wheat was
conducted at
susceptible va

atha farm, Jammu during 2013-1,4 ctop season. Stripe rust

including con
inoculation of

, PBW 343 was sown in field in 3 x 3 m2 plots with 9 treatments
with four replications. Stripe rust was created by artificial

pathotypes spores. Fungicidal sprays were given at 15 days
interval. The t revealed that all the treatments records significant reduction of

Two sprays of Tilt (0.1,%) and Folicur at 15 days interval gavedisease inci
complete control yellow rust. The highest yield (44.77q/ha) was found in the plot
treated with sprays of Tilt @0J,% followed by two spray of Folicur @0.1"%

(44.25q/ha) and leton @0.1 % $3.88q/ ha) respectively (T able 9.7).

at Baiaura centre
Treatments Rust Severitv Pl,l Yield (q/ha)

Tilt (0.1%) one spra 11,.7 ft9.8\ 31.5

Tilt (0.1%) two spra 's 6.7 (1.4.7\ 47.6

Mancozeb (0.25%) vo sDravs 56.7 @8.8\ 19.3

Mancozeb (0.25%\ ree spravs 53.3 /46.9\ 23.5

Folicur (0.1%) one s rray 16.7 (24.01 30.7

Folicur (0.1%) two t )rays 13.3 (21,.3\ 33.9

Bavleton (0.1%) on< spray 18.3 (25.3) 29.9

Bavleton (0.1%) tw( spraYs 13.3 (21..3\ 34.2

Unheated 833 rc6.1) 1.6.5

cD (0.05) 5.3 3.7
* Values in the are arcsine Transformation
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Table 9.7. Management of yellow rust of wheat (var. PBW 343) through fungicides
at Chatha u Centre
Treatment Concentration (06) Severitv Grain Yield (qlha)
One sprav of Tilt 0.07 % 11.25 41..67

Two spravs of Tilt 0.0'L 7o 0 M.77
Two spravs of ManEozeb 0.25 % 35.75 30.50

Three soravs of Mancozeb 0.25 % 56.25 35.M
One sprav of Folicrlr 0.01% 13.75 40.77

Two spravs of Folicur 0.01% 0 M.25
One sprav of Bavleton 0.01, % 13.75 40.25

Two sprays of Bavleton 0.01. % 7.5 43.88
Control (No sprav) 90 25.50

At Pantnagar, susceptible variety PBW 343 was sown on November 26,2013 in 1.5x3
m plots with 9 tr0atments and three replications in RBD. The data on the severity of
the rust was recorded before first spray and final data was observed after the last
spray. Disease seyerity was recorded as percent severity according to the modified
Cobb's scale.
The results (Table 9.8) revealed that all the treatments recorded significant reduction
in disease incidertce. One and two spray of Tilt @ 0|L %, Folicur @ 0.1,% and Bayleton
@ 0.'1.7' gave corfrplete control of Yellow rust whereas two and three sprays of
Mancozeb @ 0.2F o/o, gave 90.42'/o and 93.76% disease control, respectively. All
treatments were slignificantly different as compared to untreated check.
The yield was fo{nd to be highest in the plot treated with two sprays of Tilt @ 0.1.%

i.e.71..1L Q/ha fdllowed by one spray of Tilt @ 0.1, o/' i.e.70.M n/ha. One and two
sprays of Bayletdn @ 0.1%o gave 68.67 Quintal per Hactare each whereas, Folicur@
0.1.% also recordefl better yield as compared to control i.e.67.78 n/ha.
Highest thousan{ grain weight i.e. 48.L3 gms was recorded in three sprays of
Mancozeb @ 0.251/" followed by one and two sprays of Folicur @0|1,% and one spray
of Bayletoni .e. 47)94, 47.62, 47.62 and 47.62gms respectively. Two sprays of Bayleton
also gave good repult i.e. 46.46 gms. One and two sprays of Tilt@0.1o/" gave 47.05 and
47.03gms, respect]ively which were significantly superior over control (44.36 gms). In
all the treatmentsJ the thousand grain weight was found to be statistically at par with
each other.

Table 9.8. Man
at Pantnagar ce

of yellow rust of wheat (var. PBW 343) through fungicides

No. Trea ments Dose
Disease
Severity

%
Disease
control

1000
grain

wt.(em)

Yield
(qAu)

T1 One Sprav r :Tilt 0.17o 0 100 47.05 70.M

T2 Two Sprays rf Tilt 0.1% 0 100 47.03 71.11

T3 Two Sprays rf Mancozeb 0.25y" 5.43 90.42 46.75 67.33

T4
Three Spray
Mancozeb

of
0.25y, 3.33 93.76 48.13 67.56

T5 One Sprav r :Folicur 0.1% 0 100 47.94 67.78

T6 Two Sprays rf Folicur 0.1% 0 100 47.62 67.78

T7 One Sprav < Bavleton 0.1% 0 100 47.62 68.67

T8 Two Sprays rf Bavleton 0.1% U 100 46.46 68.67

T9 Control 56.66 44.36 45.11,

CD at 5% 2.28

CV 2.81
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At Ludhiana centre, the chemical management of wheat stripe rust was conducted
on susceptible vdriety PBW 343 in field with ten treatments and three replications in
RBD (Table 9.9). Stripe rust appeared on 5.1,.201.4. Fungicides sprays were given on
15|1,.20'1,4,5.2.74, and 24.2.2074. Bayleton spray resulted in maximum reduction in
disease severity arrd highest yield was obtained in spraying with Nativo followed by
Built and Kontrol in comparison to all treatments including control.

Table 9.9. Management of yellow rust of wheat (var. PBW 343) through fungicides
Ludhiana

At DWR, Karna the chemical management of stripe rust was carried out on
PBW343 in RBD with three replications per treatment. The tested
trobin 11%+Tebuconazole 18.3"/') at various concentrations

susceptible va
chemical (Azo
reduced disease at significant level. The highest stripe rust severity was
observed in un ted control plot (80S) . The stripe rust in traces (TR) was observed

Azoxystrobin 11.%+Tebuconazole 18.3% @0.15% (750m1 /5001)in Foliar spray
and 23SC @ 0.1% (500m1/ 5001). At 0.2% (100m1/5001) Azoxystrobin
11%+Tebucona 18.3% spary controlled the rust disease very effectively and
there was no of rust pustule in the plot.
The yield i was observed in all fungicide treatments than the control (10.45

q/ha).ranging
11%+Tebucona

53.68 to 61,$6 q/ha. Though the treatment with Azoxystrobin

with Azoxy
18.37' ( 0.2%) recorded higher yield (61.66) the other treatments
11%+Tebuconazole 18.3% (0.1"y" &.0.15%) aloes recorded higher

yield at par with tment @ 0.2Y" (Table 9.10).

Table 9.10. Manalement of yellow rust of wheat (var. PBW 343) through fungicides
at Karnal centre

AI CW ?BIP, Pr o gr es A Rep ort, V o l.ill (Ct op P r o tecti o n), 207 4

at cen

No. Fungicide Conc.(%)
YR

severity
Yield
(qAa)

1000 grains
weight (g)

1 Nativo 0.1 10s 54.95 36.1

2 Tilt 0.1 20s 48.95 29.7

Folicur 0.1 10s 47.70 3',1..7

4 Bavleton 0.1 10s 48.33 31.8

5 Bavistin 0.1 80s 4.38 1,6.8

6 Built 0.1 10s 50.00 32.9
n Kontrol 0.1 10s 43.13 32.9

8 stilt 0.1 20s 45.43 31.8

9 Amistar Extr 0.1 10s 50.83 32.1,

10 Control 80s 4.58 14.3

No. Treatments
YR

severiW
Yield (q/ha)

1 Azoxystr bin LL %+Tebuconazole 18.3% 10s 57.73

2 Azoxysh bin 11 %+Tebuconazole 18.3% TR 60.56

J Azoxystr bin 11 %+Tebuconazole 18.3% 0 61..66

4 Azoxystr bin 23SC TR 58.35

5 Tebuconi zole 25.9 SC 0 56.88

6 Propicon zole2\o/o EC 0 53.68

Control 80s 't0.45

151



Stem rust and leaf rust:

To evolve suitablg spraying schedule for the control of rust diseases of wheat the trial
was conducted 4t Niphad, Mahabaleshwar and Dharwad centres during 2013-1,4

crop season.

At Niphad, the tlial was conducted with variety NI 5439, planted in plots of 4.5 m2

size. The experirlrent was planted in RBD with four replications. The trial was
planted on 4.12.18. The trial was conducted under artificial epiphytic conditions by
spraying of mass inoculum of stem and leaf rust. The data is presented in Table 9.11.

The disease severlity of stem rust ranged from 5 to 50% as per modified Cobb's scale.
The stem rust disease severity was significantly lower with the treatment two sprays
of tilt @0.1% (6.2FP and two sprays of Folicur @0.1.o/' (6.25%). The highest disease
severity of 40.00% was recorded in the control (no spray). The disease intensity of
leaf rust was alsd significantly lower with the treatment of two sprays of tilt @0J,%

(15.00%) as again6t 72.5o/. in the treatment control. Statistically significant differences
were also noticedl in 1000 grain weight. The highest 1000 grain weight (36.88 g) was
recorded in the trBatment of two sprays of tilt @0.1,%. Though the differences in yield
in yield were stEtistically non-significant, numerically highest yield was recorded
with the treatmerit of two sprays of tilt @0.1,% (31.09 q/ha).

Table 9.LL. Effec! of spraying schedule on disease severity of stem rust & leaf rust
atN centre

No T 'eatment Mean stem
rust severity

Mean leaf rust
severity

1000 grain
weight (gm)

Grain yield of
wheat (q/ha.)

I One spray of 1 It@0.1.% 15 (22.65) 40 (3e.1n 36.48 26.78

2 Two sprays of tilt @0.1% 625 (14.30) "t5 (22.65) 36.88 31.09

c Two sprays of y'Iancozeb @O.25Y" 25 (2e.8e) 35 (36.22) 35.33 27.68

4 Three sprays c Mancozeb @O.25% "t3.75 (21.70) 27.5 (31..55) 36.82 30.00

E One spray of I rlicur @0.1% 22.5 (28.23) 27.5 Q7.55) 36.20 27.76

6 Two sprays of rolicur @0.1% 6.25 (t4.30) 17.5 (24.68) 37.07 29.20

7 One spray of I yleton @0.1% 20 (26.34) 30 (33.06) 35.97 25.22

8 Two sprays of tavleton @0.1% 125 Q0."r8) 20 (26.U) 36.40 26.38

9 Control 40 (3e.1n 72.5 (58.61) 30.23 23.08

S.E. t 1.588 1.729 0.534 NS

C.D. at5 % 4.625 5.037 1.555

* Figures in are arcsin transformed values

At Mahabaleshwfr centre, experiment was conducted on wheat variety NI 5439.

There were six roivs in each treatment of three meter length, sown at 225 cm apart.
The experiment Jwas sown in randomized block design with three replications.
Fungicidal sprayl were conunenced before appearance of the disease after sowing.
Observations in r$spect of stem rust were recorded a day earlier to each spray. Final
observation was fecorded at L0 days after last spray of fungicides. Grain yield at
harvest was recorped per treatment per replication.
It is observed fror{r Table 9.12, that, in general there was significantly less intensity of
stem rust in all tlie treatments except control. The fungicidal treatments two sprays
of Tilt 25 EC @ 0.f,.%, three sprays of Mancozeb @ 0.25% and two sprays of Folicur

U

0

f(
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T
fe
).I

AICW frBlP, Progres$ Rep ort, Vo I'Ill (Crop Ptotection), 2074 152



250EC @ 0.1.% were at par with each other with lowest disease intensity and were
significantly superior over rest of the treatments. Results regarding grain yield/ha
in the fungicidal heatments three sprays of Mancozeb @ 0.25% and two sprays of Tilt
25 EC @ 0.1.% wefe found to be significantly higher over the control. Whereas, grain
yield/ha in the f4ngicidal treatments one spray of Folicur 250EC @ 0.7% / one spray
of Tilt 25EC@ 0.1%, two sprays of Folicur 250EC @ }Jl.o/o, two sprays of Mancozeb @

0.25o/o, two sprays of Bayleton 25 WP @ 0.7% and One spray of Bayleton 25 WP @
0.1% were on pa4 with three sprays of Mancozeb @ 0.25o/o and two sprays of Tilt 25

EC @ 0.1.%.

ahabaleshofable 9.12.Ch al management of stem rust of wh eat at Mahabaleshwar centre

No. Treatment details ACI Grain
vield (q/ha)

Tr One sprav of Tilt 25EC@ 0.1,% 3.40 24.41

Tz Two sprav$ of Tilt 25 EC @ 0.L% 1,.27 25.69

Tg Two snravs of Mancozeb@ 0.25% 4.93 23.88

T+ Three spra s of Mancozeb @ 0.25% t.27 25.86

Ts One sprav rf Folicur 250 EC @ 0.1Y" 4.53 24.57

To Two sprav of Folicur 250 EC @ 0.1,% 1,.87 24.19
't" One snrav rf Bavleton 25 WP @ 0.1,% 10.00 22.63

Te Two spravr of Bavleton 25 WP @ 0.1.% 8.00 23.00

Tq Control (N r snrav) 21,.33 21.07

S.E+ 0.48 1.29

C.D. at 0.0 1,.36 3.64

C.V. 13.30 9.35

At Dharwad, tria
against stem and
(Propiconazole) (

spray of Propicc
Propiconazole @

yield (q/ha). All
the treatments, o
very less on all o
recorded on Prop
severe on control

Table 9.13.Chem

on management of rusts was conducted to evaluate the fungicides
leaf rusts. The data is presented in Table 9.L3. Two sPray of Tilt
0.1% significantly superior over all other treatments except one

nzole and Folicur @ \Jl'% which are on par with two spray of
.1% followed by two spray of Bavistin @ 0.1'% with respect to grain
he treatments were significantly superior over control except both
Bavistin with respect to thousand grain weight (g). Stem rust was

rer, treatments except Bavistin and control (40S). Leaf rust was not
conazole @ 03,% and three spray of Mancozeb @0.25%. It was very
>lot (20S).

:al manasement of stem rust of wheat at Dharwad centre

Treatmen
Con.
(%)

Disease Reaction
Biomass
(t/ha)

TGW
(g)

Yield
(q/ha)Stem

Rust
Leaf
Rust

Spot
blotch

Ti - One spray of T 0.1 TS 0 34 13.47 48.90 1,6.61.

Tz - Two spray of T 1t 0.1 TMR 0 23 13.89 49.28 17.08

Ts - Three spray of
Mancozeb

0.25 TS 0 JJ 13.20 47.88 1,4.39

T+ - One spray of F licur 0.1 TMR TMR 23 13.47 48.68 1,6.72

Ts - One spray of B yleton 0.1 5S 5MS M r3.33 48.75 1.5.28

To - One spray of B vistin 0.1 10s TMR 45 13.06 M.1,0 13.17

Tz - Two spray of B vistin 0.1 5S 2OMS 45 13.47 44.70 16.00

Ts - Control (No sp av) 40s 20s 65 10.97 44.13 9.42

S.Em + 2.90 1..02 1..07

CD at 5% 8.79 3.09 3.24
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Validation and ptromotion of IPM

Niphad Centre:
To verify the resglts of IPM modules on farmers field, the module was validated at
farmers' fields in Nasik district of Mahrashtra . The IPM module was evaluated with
two varieties Trirtrrbak (NIAW - 301) and NIAW-34 in five locations at farmers fields
(Table 9.14). The module consisted of seed treatment with Azotobactor, PSB and
Cruiser spray for the management of aphids.

The yield from f{rmers practice was in the range of 30.0 to 38.5 q/ha whereas yield
of IPM modules ifr ranged from 37.5 to 47.Sq/ha and average difference in yield was

8.1, q/ha. The pofulation of aphids was observed to be above threshold level during
the tillering stagN in farmers practice plots, while in IPM plot it was below econornic

threshold level. $ust incidence was not observed throughout the season.
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SELVAKUMAR
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DHARWAD

BAJAURA

PANTNAGAR
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JAMMU
NIPHAD

MAHABALESHWAR
KARNAL (CO-ORDINATING CENTRE)

Table 9.L4. Grain yield of wheat q,/ha under IPM and non-IPM at farmers fields in
District N harashtra

Sr.
No.

Name of farmers Variety
Yield (qlha) Yield

Difference
(q/ha)IPM

Farmer
oractice

1.

Shri. Ramdas Namdeo Patil
At. Dahyana, Tal.Niphad
Dist. Nasik.

NIAW-
301

47.5 38.0 9.5

2.

Shri. Sanjay Nimbaj Deore
AL Bhagurdil, TalKalvan
Dist. Nasik.

NIAW-
301

37.5 30.0 7.5

3.
Shri. Ramch{ndra Punjaram Gaikwad,
AL GolakhaliTal. Kalvan, Dist. Nasik.

NIAW-
301

42.5 32.5 10.0

4.

ShriHarishchandra Eknath Desai, At.
Bhagurdi,
Tal. Kalvan. Dist. Nasik,

NIAW-
301

42.5 35.5 7.0

5. Agril. Researlch Station, Niphad.
NIAW

34
45.0 38.5 6.5

Mean difference 8.1

AICW&BIP, Progresl Report, Vol.ill (Crop Protection)' 2074 tg



RESULTS OF THE COORDINATED EXPERIMENTS
2013-14

cRoP PRoTECTION PRGORAMME (VOL.III, PART - B)

(ENTOMOLOGY)

Edited by
Subhash Katare

Beant Singh
M.S. Saharan
Indu Sharma

ALL INDIA COOnnrrrlATED WHEAT & BARLEY IMPROIzEMENT PROJECT

DrnucroRATE oF wlrEAT RESEARCH
(Indian Council of Agricultural Research)

POST BOX 1-58, AGRASAIN MARG
I(ARNAL - L32 OOL

(HARYANA)



Correct Citation:
Anonymous 2A1,4. Results of the Coordinated Experiments Vol. III

(Part-B) 2013-'1,4, Crop Protection (Entomology). Eds: Subhash
Katare, Beant Singh, M.S. Saharan and Indu Sharma.
Directorate of Wheat Research, Karnal, India. P. 86.

NO PART OF THIS REPORT SHOULD BE REPRODUCED
wrrHouT pnroR PERMISSION OF THE PROJECT DIRECTOR

-_T

Issued on the occasion of 53rd Alt India Wheat & Barley

Research Wbrkers' Meet, fawaharlal Nehru Krishi Vishwa

vidyalaya, |a$alpuu. - 4fli2004 Madhya Pradeslu India during August

2-25,zJ14



PROGRAMMEIO. ENTOMOLOGY

RESULTS OF COORDINATED ENTOMOLOGICAL EXPERIMENTS
Wheat entomology programme covers four aspects viz. host plant resistance,
chemical control, integrated pest management (IPM) and stored grain pests. During
2013-1,4 crop season, the experiments were conducted on all above mentioned
aspects of entomology. The host plant resistance included studies on pest screening
nurseries againsf foliar and root aphids, shoot fly and brown wheat mite,
preliminary screqning of elite lines for different pests and multiple pest screening
nursery. The chqmical control experiments were conducted against foliar aphids
including an expQriment on bio rational products also. Insect pest management trials
were also conducted on termites and brown wheat mite with additional trials on
need based spofadic pests at specific locations. New trial on incidence and
population build of major insect pest in different dates of sowing was conducted for
the first time. IFM studies included basic work on pest management issues and
regular surveys u[ the jurisdiction of each centre. The summary containing highlights
of this report is gi[uen here:

SUMMARY

Host Plant Resisthnce

Screening againsf Shoot fly
Among AVT II fear genotypes, none of entry was resistant to shoot fly while 2

genotypes INIAIV 1415 (C) and A 9-30-1. (D) (C)] showed moderate level of
resistance (>10%) based on the average incidence. In AVT I year, 2 entries (VL 3002

and TL 2999)havQ shown good level of resistance (>10 %).

Screening againsf brown wheat mite
NW 3069, MACS 622't, VL 924, PDW 3L5, PDW 317, DBW 46, HPW 308, HPW 309,

IHI8692 and WH [.076 from previous promising material have shown moderate level
of resistance reaction. Among 93, AVT II year and107, AVT I year entries screened

against brown wtieat mite, all were susceptible to BWM.
Screening againsf foliar aphid:
93 AVT II year altd 1.07 AVT I year entries were screened against wheat aphid at
Niphad, Ludhian{, Shillongani and Karnal. All the entries were having large number
of aphids and we{e categorized as highly susceptible (grade 5).

Screening againsf Root aphid:
93 AVT II year afrd 107 AVT I year entries were screened against root aphid. The

data was collecte{ from Enthkedi, Ludhiana and Karnal locations for each entry by
uprooting the se{dling when the crop was 34 weeks old. Of the 93 AVT II year
entries NIAW 1994, NIAW 1885, K 1006 (D (C), DBW 107 and WH 1138 were found
moderately resist{nt. Among 107 AVT Iyear, eight entries viz. HD 2932-Lr79/5125,
KB 2012-03, PBW 723,UAS 451 (D), PBW 692,HD 3128, VL 1004 and VL 3002 were
moderately resis{ant and rest of them were susceptible (grade 4) or highly
susceptible (gradQ 5) to wheat root aphid.
Screening againsf multiple pests
Shoot fly: Forty {rine MPSN lines were screened against shoot fly at four locations
viz. Dharwad, D{rgapura, Ludhiana and Kanpur, out of which average maximum
score was 36.02 fgr Raj 4240 entry and minimum score was 12.34"/o for HD 3065

entry.
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Brown wheat mi[e: Forty nine genotypes were screened against brown mite at two
locations viz. Dutgapura and Ludhiana, out of which maximum score was 101 mite
per 10 cm sq area for IWP-72(c) and minimum score was 13.66 mite/10 cm sq area

for MP-3353 entry
Foliar aphid: FolW nine genotypes were screened against wheat aphid at Niphad,
Ludhiana, Shillongani and Kamal. All the entries were either susceptible (grade 4) or
highly susceptible (grade 5) to wheat aphid
Root aphid: Fonty nine genofpes were screened for root aphid at Enthkedi,
Ludhiana and Katrnal locations and aphid population was recorded by uprooting the
seedling when the crop was 3-4 weeks old. The genotypes GW 433, HD 3098, VL971,,
MP 1259, MACS 3828, HD 3081Q, HPW 376, PBW 66L and VL 972 were found
moderately resistant and rest of them were susceptible (grade 4) or highly
susceptible (gradQ 5) to wheat root aphid.

II. Chemical Confrol
o Imidacloppid 600 FS (Gaucho) @ 0.72 g a.i. /kg seed was identified quite

effective for the control of termite damage and improving yields.
o Propargltq 57 SC (Omite) @ 1.5 ml/I of water was very effective for brown

wheat mite management.
. The foliar application of Pride (Acetamiprid 20SP) @ 20 g.a.i./ha was found

to be quitq effective for the management of foliar aphids in wheat.
. The resul{s of initial studies on stored grain pest indicate that emamectin

benzoate (Proclaim @40.0 mg/kg) and spinosad (Tracer 4.4 rng/kg) as seed

protectan! were quite effective for the management of wheat stored grain
pests.

III. Integrated Pept Management
o The SurvQy in Rajasthan indicates that the termite damage in wheat fields

remained fnoderate throughout the crop season. Population of brown wheat
mite was medium and noticed later on at ear head stage of the crop. The

attack of flink stem borer in wheat was also observed during survey of wheat
crop. The incidence of Spodoptera litura and Helicoaerpa armigera was very low
but widespread.

. In Mahara]shtra, aphid population in Nasik district was heavy. The severity of
damage uias recorded up to 5 to 35 per cent. The infestation of root aphid was

observed ifir medium intensity in Dhule district.
In Punjabj sporadic incidence of termites was observed in District Faridkot.
Moderate [o severe incidence of wheat aphid was observed in some village of
Mukatsar (Chakdiwala), Ferozepur (Sarenaga & Sekha Kalan) and Moga
district. Irrfinor incidence of Pink stem borer was observed in some parts of
Nawansh{hr district. Low level of root aphid incidence was also observed in
few fields [n KVK Bahowal and adjoining areas.

In Haryaria, moderate to severe incidence of wheat aphid was observed in
some villige of district Karnal (Bastli), Kaithal, Jind (Danola), Hisar (DWR
research F[rm). Minor incidence of Pink stem borer was observed in village
Bilaspur, {istrict Dabwali. Moderate termite damage was recorded in some

parts of K{mal (Basthali) and Kaithal (Batta).

In Shillon$ni, sporadic infestation of Cutworm was observed.
The detail{d report is given here under.
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10.1. HOST PLANT RESISTANCE
Breeding plants for resistance to insects is really just another form of biological pest
control, rather than finding insects to attack the pests, scientists are looking for
genetic traits that reduce an organism's susceptibility to its insect pests. This idea was
first tested in the 1870's by C. V. Riley, an entomologist who successfully fought a

French outbreak of phylloxera (an aphid-like pest of grapes) with resistant North
American rootstopks. Present days cultivated cereal crops originated from genetically
diverse plant types and these are now grown in large, genetically homogeneous
stands, a practice that decreases genetic and species diversity and increase the
likelihood of ecorlomically significant insect pests. Defense mechanisms of plants can
be re-created in resistant plants. These defense mechanisms include escape in space
and time, incompatible biological associations, physically and chemically derived
barriers and accommodation by replacement or repair of damaged plant parts.
Keeping these thihgs in mind the wheat entomological work formulates pest specific
hot spot screenirlg of advanced wheat lines in the pursuit of identifyi.g resistant
sources. The sumlnary of the result are described here in the following paragraphs.

L: Entomological Screening Nurseries
(1a) Shoot fly scrleening nursery
A total of 93 AVT II year and107 AVT I year wheat genotypes were screened against
shoot fly, at four frotspot locations aiz. Dharwad, Durgapura, Ludhiana and Kanpur.
The average infesftation levels in AVT II year genotypes ranged from 9.L8 % (A9-30-1.
(D) (C)) to 29.48 % (BRW 3723) (Table 10.1a). Among AVT II year genotypes, based
on the average irlrcidence of all locations, none of entry was resistant to Shoot fly
while two genotfipes [NIAW 1415 (C) and A 9-30-1 (D) (C)] were moderately
resistant (>10%). [he average infestation levels among AVT I year lines ranged from
9.33% (VL 3002) tF29.15'/. (HS 594) (Table 10.1b). In AVT Iyear, two entries (VL 3002

and TL 2999)hav| shown good level of resistance (>10 %).

Table 10.1a. tru f Year-2013-1lll rns Dnuut flv: .faY |' lr Yeaf
S. No. Entry Shootflv Inc dence (%r) Average

Dharwad Durgapura Ludhiana Kanpur
1 }{PW 376 25.00 11.00 13.30 19.09 19.13

2 vL967 54.10 12.50 5.50 15.83 25.13

3 HPW 251 C) 43.50 16.00 6.40 23.66 22.38

4 HPW 349 c) 25.20 17.00 5.80 18.66 16.56

5 H5277 (( 42.90 10.00 7;t0 8.33 19.43

6 H5375 (C 39.70 10.50 7.50 22.72 23.31,
.7 HS 490 (( 50.00 10.00 6.40 9.37 21..92

8 HS 507 (C 32.30 13.00 8.00 21..42 18.57

9 H5542 (r Ic) 28.20 10.00 5.60 17.70 17.16

10 vL 804 (C 24.50 12.00 8.00 15.00 15.83

11 vL829 (C 36.20 15.00 4.40 13.63 18.08

12 vL892K 24.60 20.00 6.60 15.38 15.54

13 vL907 (C 22.40 17.00 8.20 9.09 13.23

74 HUW 666 51.11 12.00 7.30 7.04 21,.82

15 PBW 681 26.40 14.00 2.20 L3.63 14.08

76 wH1129 32.22 12.50 6.50 9.09 15.94

17 wH 1138 45.45 10.00 5.60 18.18 23.08

18 wH1142 50.77 14.00 1.80 8.69 20.42

19 DBW 88 ( (c) 38.75 10.50 3.60 3.33 15.23

20 DBW 90 ( (c) 26.67 12.00 7.90 9.09 14.55
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S. No. Entry Shootflv Incidence (7n) Average
Dharwad Durgapura Ludhiana Kanpur

204 SONALIKA(C)forSF 60.00 10.00 15.50 18.33 31.28

21. DPW 621t50 (C) 34.69 15.00 11.10 13.33 19.71

22 HD 2967 (C\ 39.13 14.00 8.20 18.18 2-t.u
23 HD 3043 (C) 28.74 10.00 2.20 2'1.87 17.60

24 HD 3059 C) 35.65 11.00 4.30 17.85 19.27
25 HD 3086 I) (C) 24.24 14.00 6.50 18.99 16.58

26 PBW 590 (C) 32.41 10.50 6.20 8.69 't4.45

27 PBW 644 TC) 20.95 14.50 5.20 14.99 13.7-t

28 PBW 660 D (C) 29.17 20.00 9.1,0 11.53 1,6.60

29 PDW 233 (C) 13.13 14.00 10.40 1.4.28 12.60

30 PDW 291 (C) 20.77 16.00 9.70 13.33 '14.60

31 PDW 314 (C) 21,.43 16.00 2.20 15.00 12.88
32 wH 1021 (C) 16.28 10.00 10.40 1,2.50 13.06

JJ wH 1080 (c) 54.55 12.00 6.40 11.76 24.24

34 wH 1105 (C) 32.50 15.00 9.80 '1,4.99 19.10

35 wII1124 D (C) 30.68 10.00 6.20 't4.35 17.08

36 BRW 372 56.67 15.00 8.70 23.07 29.48

37 DBW 107 56.36 18.00 7.90 9.37 24.54

38 HD 3118 24.00 16.00 9.40 6.66 13.35

39 K 1114 13.38 15.00 10.80 10.34 12.38

40 c 306 (c) 35.00 16.00 6.50 11.53 17.68

40A SONALI A(C)forSF 54.29 20.00 12.20 21..66 29.38

4't DBW 14 | r) 29.23 15.00 8.80 1,4.81i 17.61

42 DBW39 | l) 29.41 14.00 1,2.20 10.52 17.38

43 F{D2733 r) 27.06 10.50 9.40 10.00 't5.49

M HD 2888 :) 22.86 14.00 12.40 8.00 1,4.42

45 r{D2985 :) 18.00 16.50 8.70 15.62 14.77

46 Hr 1563 ( ) 37.93 18.00 4.40 11.53 17.95

47 K 0307 (C 34.85 18.00 6.50 9.37 't6.91,

48 K 1006 CIl ic) 25.33 20.00 5.40 1,0.71, 13.81

49 K8027 (C 31.11 18.50 8.40 8.00 15.84

50 NW 2036 c) 19.29 14.00 6.20 12.00 12.50

51 NW 5054 D (C) 26.67 11.00 7.20 13.33 1,5.73

52 DBW 110 30.49 15.00 4.60 1'1..11 15.40

53 H18736 ( 17.1.4 16.00 6.90 1,2.50 12.18

54 Hr8737 ( 20.91 18.00 3.40 1.0.77 l't.69
)c MP 3382 19.13 16.00 4.40 8.00 10.51

56 NIAW 18 5 28.00 18.40 6.40 10.00 14.80

57 PBW 689 27.27 19.00 10.80 9.37 15.81

58 A 9-30-1 ( )) (c) 13.39 14.00 7.90 6.25 9.18

59 GW 322 ( ) 29.49 L3.50 5.60 7.1,4 14.08

60 rID2864 r) 41.18 14.50 8.80 8.50 19.49

60A SONALII A(C)forSF 38.78 18.00 18.70 20.00 25.83

61 F{D2932 -l 45.95 16.50 9.70 9.67 21,.77

62 Hr 1500 ( 24.L4 13.00 8.60 13.79 15.51

63 F{I1544/( 52.00 18.00 7.70 11.42 23.71,

64 Hr 8498 ( ) (c) 42.11 20.00 5.60 9.09 18.93

65 Hr8627 ( ) (c) 25.58 18.00 4.60 6.66 12.28

66 MP 3288 | ) 64.00 1,2.00 4.50 6.25 24.92

67 MP 3336 | r) 23.73 1,2.00 7.40 7.14 12.76

68 MP 4010 | 29.41 10.00 7.90 6.66 14.66
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S. No. Entty Shootfly Incidence (%) Average
Dharwad Durgapura Ludhiana Kanpur

69 MPO 121 (d) (c) 50.00 16.00 10.50 5.38 21.96

70 NIAW 19 t4 4't.67 16.00 9.40 18.83 23.30

71 uAs347 15.38 14.00 6.50 12.00 l't.29
72 UAS M6 D) 50.00 14.00 6.10 6.85 20.98

73 AKDW 29 t97-1,6(d\ (C) 50.00 15.00 8.40 6.66 2't.69

74 HD 3090 ) (c) 60.00 16.00 8.80 8.57 25.79

75 MACS 6i
"2(C)

27.12 10.00 5.60 8.57 13.76

76 MACS64 8 (C) 33.75 14.00 5.90 11,.42 17.02

77 NI5439 ( l) 30.00 16.00 3.30 10.71, 14.67

78 NIAW 14 5 (C) 74.1.0 18.00 7.40 7;1.4 9.55

79 NIDW 29 (d) (c) 21..43 20.00 9.40 11.11 13.98

80 Rai 4083 | l) 23.33 16.00 3.60 9.84 12.26

80A SONALII A(C)forSF 46.67 22.00 17.80 't8.57 27.68

81 UAS 428 r) (c) 45.45 16.00 1,4.40 9.33 23.06

82 CoW(W) (c) 40.91 14.00 '12.20 10.47 21..19

83 HW 2OM c) 59.09 17.50 11.00 1,6.66 28.92

84 HW 521.6 rc) 48.78 19.00 10.40 11..42 23.53

85 DDK 104 29.17 16.00 14.80 19.23 19.80

86 MACS5C .2 21.82 18.00 1,2.40 7.-t4 13.79

87 DDK 102 (c) 51..72 14.00 10.50 -t5.62 25.95

88 HW 1098 D (C) 33.90 16.50 't6.40 18.18 21,.25

89 Kharchia ,5 (C) 30.69 20.00 8.90 9.37 1,6.32

90 KRL 19 (( 28.00 12.00 2.60 6.66 12.42

91 KRL 210 24.39 20.00 5.40 5.25 11.68

92 MACS24 ,6 (C) 21..88 16.00 6.40 5.55 11,.28

93 MACS29 '1 (c) 52.73 14.00 8.70 7.74 23.06

Table 0.1b. inst Shoot flv: AVT I vear senot ear-2013-l
S. No. rtry Shootflv Inci dence (7u) Averase

Dharwad Durgapura Ludhiana Kanpur
1 F{PW 373 27.27 15.50 4.40 22.50 18.06

2 HPW 400 M.44 11.00 2.30 't6.66 21,.13

HPW 401 26.87 10.00 3.40 23.33 17.87

4 HPW 410 42.22 15.00 13.20 't6.66 24.03

5 HPW411 34.09 12.00 6.60 15.00 18.56

6 HPW 412 59.57 15.00 17.20 9.09 28.62

7 Hig547 36.11 11.00 12;t0 1.8.33 22.1,8

8 HS 558 35.53 14.00 7.60 13.33 18.82

9 F{5562 JJ.JJ 8.80 4.54 15.56

10 H5577 40.68 2.90 11,.66 18.41

11 HS 590 40.91 12,00 9.10 18.33 22.78

1,2 HS 591 78.95 15.00 8.50 12.00 33.15

13 HS 592 26.47 13.00 5.50 13.50 15.16

14 HS 593 56.86 16.00 5.90 7.87 23.54

15 HS 594 62.96 12.00 6.50 18.00 29.1.5
'16 HS 595 29.79 14.50 5.40 16.33 17.17

17 uP 2890 30.85 14.50 8.40 13.33 17.53

18 uP2891 30.71 14.00 1L.60 6.66 1,6.32

t9 vL976 38.75 16.00 7.50 9.09 18.45

20 vL977 61..54 13.00 5.90 8.00 25.1,5

20A SONALII A(C)forSF 40.43 21.00 15.90 t7.50 23.7"1
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S. No. Efrtry Shootflv Incidence (Yu) Average
Dharwad Durgapura Ludhiana Kanpur

21 vL 1003 30.16 12.00 13.40 5.00 1,6.19

22 vL 1004 24.71 10.00 9.40 10.00 14.70

23 vL 3002 17.04 14.00 4.30 6.66 9.33

24 vL 3004 34.33 13.50 8.40 23.33 22.02

25 vL 3005 30.70 14.00 3.50 7.50 13.90

26 vL 3006 37.91 18.00 5.90 13.33 19.05

27 DBW 95 31..46 12.00 12.80 17.50 1,8.M

28 DBW 128 33.02 16.50 4.80 9.09 15.@

29 DBW 129 48.10 16.00 7.40 15.41 23.64

30 HD 3128 27.97 11.00 11.90 1,6.66 L8.84

3l HD 3132 40.70 18.00 9.50 13.33 21.18

32 HD 3133 46.75 17.00 6.40 13.63 20.95

33 HD 3139 4L.41 18.00 8.70 11.11 19.81,

34 HD 4730 51.16 12.00 7.40 13.63 24.06

35 HUW 675 M.32 10.00 6.20 9.09 19.87

36 K1204 37.10 18.00 5.80 6.66 1,6.52

37 MP 1277 28.M 13.00 2.40 13.33 1,4.72

38 PBW 677 34.65 14.00 9.10 9.09 17.61

39 PBW 692 39.05 16.00 2.40 9.09 16.85

40 PBW 695 34.91, 18.00 2.80 11.06 1.6.26

40A SONALIKA(C)forSF 40.00 20.00 22.30 16.66 24.74

4't PBW 697 37.97 16.50 6.40 14.54 19.64

42 PBW 698 26.97 16.00 3.30 13.33 14.53

43 PBW 702 23.8't 13.00 2.40 26.66 17.62

M PBW 703 34.78 16.00 1.50 9.37 1,5.22

45 PBW 706 56.60 13.00 4.40 7.14 22.71.

46 TL2995 50.79 12.50 3.20 1,8.75 24.25

47 UAS 356 53.03 16.00 5.80 24.24 27.69

48 wH 1154 37.50 14.00 7.70 9.09 17.07

49 wH 1156 28.70 18.00 6.30 l't.1-t L5.37

50 wF{l't57 30.00 11.00 3.50 13.63 15.71

51 wrl11,64 29.57 16.00 5.90 7.69 14.39

52 DBW 1.26 37.76 15.00 8.50 8.00 17.31

53 DBW 98 26.19 16.00 3.40 11.53 '1.4.28

54 HD3127 M.00 18.00 5.60 3.84 17.86

55 HUW661 33.33 15.50 3.50 6.25 't4.65

56 HUW 677 40.00 12.50 9.70 3.84 't6.5't

57 HUW 679 44.1,6 15.50 7.40 8.33 18.85

58 PBW 693 62.22 10.50 5.60 13.33 22.91

59 PBW 701 28.57 1.4.50 6.60 -t6.66 16.58

60 PBW 704 31,.63 13.00 7.40 1.6.66 17.17

60A SONALII( \(C)forSF 57.1.4 20.00 18.50 9.09 26.18

6'1 uP 2855 27.69 1,2.50 6.40 1,8.75 17.61

62 wH 1132 22.86 11.00 7.50 10.00 13.45

63 cG 1010 13.64 13.00 5.40 13.33 11,.34

64 DDW3O ( 25.88 8.00 16.40 6.66 't6.31,

65 GW 451 36.73 8.00 5.60 9.09 17.1,4

66 GW 455 31.51 9.00 9.40 19.23 20.05

67 FID31.46 19.57 14.00 4.40 25.00 't6.32

68 HD 4728 ( 25.64 16.00 6.40 23.07 't8.37

69 HI8750 (I 20.78 12.50 7.80 22.07 16.88

70 Hr 87s5 ( 22.06 11.00 10.30 1,2.20 14.85
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S. No. ntry Shootflv Incidence (7o) Averaqe
Dharwad DurgaDura Ludhiana Kanpur

71 K121.5 22.39 12.00 13.40 16.00 17.26

72 K1217 29.09 12.00 5.40 9.09 14.53

73 MACS39: 6 (D) 24.49 18.00 3.20 22.72 16.80

74 MACS 39 7 (D) 38.67 16.00 5.40 5.55 76.54

75 MACS66 4 21.33 20.00 6.40 11.11 12.95

76 MP 1279 50.00 16.50 1't.40 11.53 22.36

77 NIAW 20 0 64.71 14.00 8.20 13.33 28.75

78 UAS 451 )) 17.89 16.00 7.60 5.55 10.35

79 DDW 27 )) 34.55 15.00 12.30 25.00 23.95

80 Hr 8751 r ) 39.53 14.00 8.40 9.09 19.O1

80A SONALIKA(C)forSF 56.25 16.00 14.80 18.75 29.93

81 H18754( ) 23.08 10.00 't0.20 17.61 15.22

82 K1213 24.44 12.00 5.00 13.33 13.69

83 uP 2864 17.27 14.00 5.90 7.69 11..22

84 MACS 65 25.7"1 10.00 1.80 16.00 13.38

85 UAS 358 56.00 12.00 3.30 9.09 20.10

86 DBW 154 18.10 10.50 2.60 13.33 11.13

87 DBW 155 27.00 1,2.00 4.80 18.00 15.45

88 MACS 50 0 36.36 14.50 12.90 16.00 19.94

89 MACS 50 1 34.55 12.50 1,0.40 20.00 19.36

90 DDK 104t 17.33 15.00 15.40 20.71 17.11,

91 DDK 1041, 30.91 15.00 t9.40 23.07 22.09

92 HW 1099 28.57 18.00 12.20 22.72 20.37

93 TL2996 33.33 12.00 10.40 15.38 17.78

94 TL2997 55.93 14.00 6.1.0 22.22 24.56

95 TL2998 13.33 16.00 8.20 15.00 13.13

96 TL2999 20.00 14.50 3.40 2.00 9.98

97 TL 3000 1,5.74 16.50 5.60 11.11 12.24

98 TL2942( ) 21.15 14.50 3.10 5.55 11.08

99 TL2969 ( ) 22.35 18.50 7:t0 11.00 14.74

100 PBW 722 32.50 12.00 10.20 11.11 1,6.45

100A SONALII A(C)forSF 53.33 20.00 20.20 20.45 28.50

L01 PBW 723 29.1't 14.50 8.20 22.22 18.51

102 K82012-( 30.77 13.00 5.60 19.23 17.1,5

103 HD29321 )126 33.90 12.00 9.40 12.50 't6.95

104 HD2932- ,r19/5125 28.21 11.00 7.20 22.72 17.28

105 MMBL 2T 37.74 14.00 8.60 L5.86 19.05

106 F{UW 234 (c) 32.43 14.00 4.50 23.07 18.50

1,07 PBW M3 t) 31..82 12.00 7.80 12.50 16.03

(1,b) Brown whe
A total of 200 li:
screened against
& Table 10.3b). I
Ludhiana centre

t mite screening nursery
€s, consisting of 93 AVT II year ar.d 107 AVT I year lines were
)rown wheat mite at Ludhiana and Durgapura centre (Table 10.3a

owevel, 50 previously identified promising entries were tested at
onlv. Of the 50 entries screened at Ludhiana centre, NW 3069,

MACS 622't,VL924,PDW 315, PDW 317,DBW 46,HPW 308, HPW 309, HI 8692 ar]d
WH1076 were folund to be very promising showing good level of resistance against
brown wheat mile (<10.0 mites/10 sq. cm) (Table 10.2). Of 93 AVT II year arrd 107

AVT I year entrie$ screened against brown wheat mite, all were susceptible to BWM.

Centre: Durgapuria
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Two hundred and four wheat lines were planted in two rows replicated thrice were
screened during 2013-14 against brown wheat mite under irrigated condition. Two
observations for rnite population were recorded at 20 days intervals during peak
infestation period. The infested plants were tapped over 4 glycerine-smeared slides
held in a thermocol sampler at ground level for recording the mite population. The

observations weie recorded from 3 spots per plot. The average of the data was
computed to nurnber of mites/L0 cm2 area. The rankings were given for different
entries in the last. The data presented in the Table 10.3a and 10.3b.

Centre: Ludhiana
In this trial, a tptal of 254 genotypes were sown under rainfed conditions for
screening against brown mite at Plant Breeding Research Farm, PAU, Ludhiana in
the year 2013-1.4, The varieties were sown in one-meter row length, with three
replications of each line. The observations on mite population were recorded at 20

days interval dufing March-April. For recording mite population, infested plants
were tapped ove4 4 glycerine-smeared slides held in thermocole sampler at ground
level. The maximtm mite population was observed in VL 888 (48/10 cm2 area) while
minimum in VL 924, F{PW 308 and PDW 315 $/l0crfl area) in brown wheat mite
screening nurser)lr (Table 1,0.2). Among AVT II year screening nursery, average
maximum mite irifestation was recorded in PBW 681, (65.17/ 10mz area) and average
minimum in NW 5054 (I) (C) and C 306 (C) (1,6.83/ L0 m2 area). (Table 10.3a). Among
AVT I year screefring nursery, average maximum mite infestation was recorded in
HD 4728 (D) (64.F3/ L0mz area) and average minimum in HI 8750 (D) (13.67 /10 n2
area). (10.3b).

Table 10.2. Entonirological screening nursery for brown wheat mite (Old material)
Ludhiand 2013-Centre: t4

Sr.
No.

Variety No. of
mites/l0cmsq area

1 F{D5O7 21

2 HD 288t 1'I
J HI1500 19

4 Hr't544 22

5 HS 513 1.4

6 HS 461 33

HUW 59I 24

8 Lok 54 11
o MACS33 24

10 NW 3061 9

1l VL 888 48

1,2 vL892 11

13 IWP 72 20

14 HS 295 24

15 PBW 581 26

16 DBW 31 11

17 F{D2733 74

18 MACS 62 9

19 RI 4037 16

20 DDK 1OO 23

21 vL924 4

22 HI8681 11

23 PDW 314 16

Sr.
No.

Variety No. of
mitesfl0cmsq area

24 UAS 419 22

25 Hr-1.522 34

26 HD 1911 38

27 HI8682 15

28 K 0615 16

29 MACS 3660 16

30 UAS 305 t7
31 HW 5211 15

32 HD2997 74

JJ vL61,6 13

34 vL738 13

35 vL925 13

36 PBW 629 40

37 PDW 315 4

38 PDW 317 8

39 UAS 315 't6

40 MP 1203 19

4-l DBW46 9

42 HPW 308 4

43 HPW 309 n

M Hr8692 9

45 PBW 620 16

46 PBW 624 30
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I No. I I miteqA0cmsq area | | No. | | mites/.0cmsq area I

Table L0.3a. B wheat mite screenins nursery: AVT II vear lines. (Year-2013-1

S. No. Entry No. of miteqflOcmsq area Average
Ludhiana Durqapura

1 HPW 3I76 40.00 20.66 30.33

2 vL967 25.00 22.00 23.50

J HPW 2 1(C) 60.00 20.33 40.17

4 HPW 3.19 (c) 50.00 21,.00 35.50

5 I-I5277 C) 45.00 20.66 32.83

6 HS 375 (c) 80.00 22.00 51.00

7 HS 490 C) 65.00 20.66 42.83

8 HS 507 C) 100.00 20.33 60.17

9 F{5542 (D (C) 90.00 r8.66 54.33

10 VL 804 c) 60.00 20.66 40.33

11 vL829 (c) 30.00 17.66 23.83

12 vL892 (c) 25.00 20.33 22.67

13 vL907 (c) 40.00 20.66 30.33

14 HUW ( t6 35.00 22.66 28.83

15 PBW 6I 1 110.00 20.33 65.17

1,6 wH 11 9 100.00 14.66 57.33

t7 WH 11 8 45.00 20.66 32.83

18 wH 11 2 28.00 17.66 22.83

19 DBW 8 (D (C) 20.00 20.66 20.33

20 DBW 9 (D (C) 50.00 20.00 35.00

20A IWP 72 C ) for BWM 1,29.00 20.66 74.83

21 DPW 6 1-50 (C) 35.00 20.00 27.50

22 HD 291 z (c) 55.00 18.66 36.83

23 HD 30r i (c) 45.00 20.33 32.67

24 HD 3OI ) (c) 28.00 2'1.33 24.67

25 HD 30{ r (D (c) 20.00 20.00 20.00

26 PBW 5' I (c) 50.00 19.33 34.67

27 PBW 6. 1(C) 25.00 20.66 22.83

28 PBW 6t l (D (c) 20.00 22.66 21,.33

29 PDW 2 3 (C) 35.00 20.00 27.50

30 PDW 2 1(c) 50.00 20.33 35.17

31 PDW 3 4 (C) 65.00 18.66 41,.83

32 WH 10 1 (c) 25.00 20.66 22.83

33 WH 10 0 (c) 50.00 18.33 34.17

34 WH 11 s (c) 15.00 20.66 17.83

35 WH 11 4 (r) (c) 40.00 20.00 30.00

36 BRW 3 23 50.00 1,8.66 34.33

37 DBW 1 7 40.00 17.33 28.67

38 HD 311 60.00 20.66 40.33

39 K1114 45.00 20.00 32.50

40 c306( ) 15.00 1,8.66 16.83

40A IWP 72 C ) for BWM 135.00 22.33 78.67

41, DBW 1 (c) 50.00 18.66 34.33

42 DBW 3 (c) 40.00 20.66 30.33

43 HD27i r(c) 20.00 20.00 20.00

M HD 28I r (c) 50.00 20.66 35.33
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S. No. Entry No. of mitesfl0cmsq area Average
Ludhiana Durgapura

45 HD29T ;(c) 30.00 18.66 24.33

46 HI156: (c) M.00 20.66 32.33

47 K 0307 C) 61.00 20.33 40.67

48 K 1006 t) (c) 16.00 22.00 19.00

49 K8027 c) 33.00 20.00 26.50

50 NW 20 6 (C) 22.00 18.00 20.00

51 NW 50] 4 (r) (c) 15.00 18.66 16.83

52 DBW 1 0 26.00 22.00 24.00

53 F{r8736 (D) 22.00 18.00 20.00

54 Hr 8737 (D) 18.00 18.33 18.17

55 MP 33f 39.00 20.33 29.67

56 NIAW 885 M.00 18.66 31.33

57 PBW 6I 28.00 20.66 24.33

58 A 9-30- (D) (C) 20.33 20.33

59 GW 32:. (c) 20.66 20.66

60 HD 28( r (c) M.O0 20.66 32.33

60A twP 72 C ) for BWM 105.00 22.66 63.83

61, HD29i I (C) 33.00 1,8.66 25.83

62 HI150( (c) 52.00 20.00 36.00

63 Hr1.5+ (c) 26.00 78.66 22.33

64 HI849{ (D) (c) 24.00 20.66 22.33

65 Hr862" (D) (c) M.00 20.33 32.17

66 MP 32[ t(c) 34.00 21,.66 27.83

67 MP 333 , (C) 36.00 20.00 28.00

68 MP4O1 r(c) 45.00 20.00 32.50

69 MPO 1 15 (d) (C) 22.00 20.33 2'1,.17

70 NIAW 994 30.00 18.33 24.17

71 UAS 31 22.00 1,6.33 19.17

72 UAS 4 ;(D) 18.00 18.00 18.00

73 AKDW z9e7-1.6(d\ (C\ 25.00 20.00 22.50

74 HD 30! )(D(c) M.OO 18.66 31.33

75 MACS 222 (C) 31.00 2'1.33 26.17

76 MACS 478 (C) 55.00 1,8.66 41.83

77 NI543t (c) 25.00 18.33 21,.67

78 NIAW 415 (C) 22.00 15.33 18.67

79 NIDW es (d) (c) 40.00 19.66 29.83

80 Rai 408 (c) 56.00 1,4.66 35.33

80A TWP 72 C ) for BWM 98.00 23.66 60.83

81 UAS4' t(d) (c) 40.00 18.66 29.33

82 CoW(V )1 (C) 28.00 20.66 24.33

83 HW 20 4 (c) 20.00 18.33 19.17

84 HW 52 6 (C) 35.00 20.00 27.50

85 DDK 1 L2 65.00 18.66 41.83

86 MACS 022 45.00 14.33 29.67

87 DDK 1 ue (c) 31.00 17.66 24.33

88 HW 10 3 fl) (C) 61.00 18.33 39.67

89 Kharch r 65 (C) 15.00 19.00 17.00

90 KRL 19 c) 26.00 20.66 23.33

91 KRL 21 (c) 40.00 18.00 29.00

92 MACS 4e6 (C) 51.00 20.66 35.83

93 MACS 971(C) 65.00 20.33 42.67
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heaable 10.3b. Brown wheat mite screr:nins nursery: AVT I vear lines. (\ear-2013-
S. No. Entry No. of mites/lOcmsq area Average

Ludhiana DurgaDura
1 HPW 373 20.00 17.66 18.83

2 HPW 4OO 12.00 18.33 15.17

J HPW 4( 15.00 16.33 15.67

4 HPW 410 25.00 18.00 21.50

5 HPW 411 45.00 20.66 32.83

6 HPW 41 31.00 20.00 25.50
n rl5547 25.00 18.00 21,.50

8 HS 558 28.00 28.00
9 HS 562 51.00 51.00

10 }{5577 25.00 20.66 22.83

11 HS 590 20.00 18..66 20.00

1,2 HS 591 40.00 18.33 29.17
13 HS 592 20.00 20.00 20.00
14 HS 593 30.00 18.00 24.00
15 HS 594 17.00 16.00 16.50

16 HS 595 25.00 20.00 22.50
17 uP 289C 51.00 12.66 31.83

18 uP 2891 41.00 20.66 30.83

19 vL976 60.00 18.33 39.17

20 vL977 66.00 20.00 43.00

204 TWP72 C ) for BWM 89.00 23.33 56.17

21. vL 1003 45.00 20.00 32.50

22 vL 1004 28.00 1,6.66 22.33

23 vL 3002 12.00 16.00 14.00

24 vL 3004 45.00 18.33 3'1..67

25 vL 3005 25.00 18.00 21,.50

26 vL 3006 18.00 20.00 19.00

27 DBW 95 33.00 18.33 25.67

28 DBW 12 28.00 19.66 23.83

29 DBW 1 15.00 18.33 16.67

30 HD 312i 30.00 15.00 22.50

31 HD 313 32.00 20.66 26.33

32 HD 3131 22.00 22.00

33 HD 3131 40.00 40.00

34 HD 4731 28.00 't4.66 2't.33

35 HUW 6: 50.00 15.33 32.67

36 K1204 18.00 20.00 19.00

37 MP 127i 20.00 15.00 17.50

38 PBW 67 25.00 13.66 19.33

39 PBW 69 25.00 1,4.66 19.83

40 PBW 69 15.00 16.00 15.50

40A IWP 72 C ) for BWM 78.00 20.33 49.17

47 PBW 69I 80.00 19.66 49.83

42 PBW 691 40.00 18.00 29.00

43 PBW 70] 25.00 15.66 20.33

M PBW 7OI 33.00 16.00 24.50

45 PBW 70t 71,.00 15.33 43.17

46 TL2995 18.00 15.66 16.83

47 UAS 35( 21.00 18.00 19.50

48 WH 115 20.00 20.66 20.33
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S. No. Entry No. of miteqfl0cmsq area Average
Ludhiana Durgapura

49 WH 11: 25.00 19.66 22.33

50 WH 11: 41.00 18.00 29.50

51 WH 116g 32.00 18.66 25.33

52 DBW 1 6 70.00 17.66 43.83

53 DBW 9f 28.00 20.00 24.00

54 HD 312 50.00 21.33 35.67
55 HUW 6 1 35.00 20.00 27.50

56 HUW 6 7 61.00 18.33 39.67

57 HUW 6 9 25.00 17.66 21,.33

58 PBW 69 45.00 19.66 32.33

59 PBW 7A 36.00 1.6.66 26.33

60 PBW 70 55.00 r5.66 35.33

60A IWP 72 C ) for BWM 88.00 22.66 55.33

6"1 UP 285I 60.00 16.33 38.17

62 WH 11 70.00 18.66 M.33
63 cG 101( 40.00 20.00 30.00

64 DDW 3I (D) 28.00 1,5.66 2't.83

65 GW451 35.00 17.66 26.33

66 GW 455 51.00 18.33 39.57

67 HD 314 91.00 18.00 54.50

68 HD 472 (D) 110.00 1,8.66 64.33

69 HI8750 D) 9.00 18.33 13.67

70 HI8755 D) 41.00 18.00 29.50

71 K1215 M.00 1,8.66 31.33

72 K1217 36.00 18.00 27.00

73 MACS: )16 (D) 20.00 20.00 20.00

74 MACS: ,27 (D) 10.00 18.33 14.17

75 MACS ( t04 22.00 21.66 2't.83

76 MP127( 30.00 22.00 26.00

77 NIAW i )30 25.00 20.66 22.83

78 UAS 45 (D) 45.00 18.00 31.50

79 DDW 2: (D) 61.00 17.66 39.33

80 HI8751 D) 35.00 1,6.33 25.67

80A IWP72 C ) for BWM 121.00 19.33 70.17

81 Hr8754 D) 56.00 18.00 37.00

82 K1213 52.00 16.33 34.17

83 uP 2864 77.00 1.4.66 45.83

84 MACS ( ;07 91.00 20.00 55.50

85 UAS 35I 29.00 't6.66 22.83

86 DBW 15 40.00 18.33 29.17

87 DBW 15 65.00 20.00 42.50

88 MACS: t40 46.00 18.00 32.00

89 MACS 5 131 36.00 20.00 28.00

90 DDK 10 6 70.00 18.00 44.00

91, DDK 10 4 91.00 20.00 55.50

92 HW 109 40.00 20.00 30.00

93 TL2996 51.00 18.00 34.50

94 TL2997 29.00 17.66 23.33

95 TL2998 60.00 18.00 39.00

96 TL2999 82.00 17.33 49.67

97 TL 3000 91.00 17.00 54.00

98 TL2942 c) M.00 18.66 31.33
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S. No. Entrv No. of mitesAOcmsq area Average
Ludhiana Durqapura

99 TL2959 (c) 7-t.00 20.00 45.50

100 PBW 722 64.00 20.00 42.00

100A TWP 72 C ) for BWM 88.00 22.66 55.33

101 PBW 7' 53.00 20.66 36.83

102 KB 201 -03 52.00 20.33 36.17
103 FID293 +5126 46.00 28.66 37.33
104 F{D293 -Lr19/5125 89.00 17.00 53.00

105 MMBL 283 66.00 20.33 43.17
't06 HUW 4 (C) 101.00 20.66 60.83

107 PBW 31 r (c) 110.00 18.00 64.00

(1c) Screening n{rrsery for foliar wheat aphid
The foliar wheat aphid screenings nursery consisting of 93 AW II and 107 AVT I
year genotypes ltere screened at four locations arz., Niphad, Ludhiana, Shillongani
and Karnal. At K[npur, the pest did not appeared so the data were not considered.
Aphid count/shQot were recorded at weekly interval from all these genotypes and

, g1a$es w__gre

i Grade : A
i"""- '. *"" -_- _____"--___-t----__'

i1 i0
t2 i1-5

:a "" ior0
i 4 i 11.-2
i-5*-***-i"z-;

The data suggest that the aphid incidence was good at all the locations aiz. Niphad,
Ludhiana, Shi i and Kamal. Of 93 AVT II and 107 AVT I year genotypes, all
were susceptible
10.4b).

highly susceptible against foliar wheat aphids (Table 10.4a and

Table 10.4a: Sc nst foliar wheat a hids: AVT II lines. ear-201}7

Highly_ susgepti-b--19- j

Ludhiana

wH1129
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S.No. Er ry Aphid score (1-5) AV HS

Niphad Ludhiana Shilloneani Karnal
17 wH 1138 4 4 4 5 4.3 5

18 wr{l-t42 4 5 4 5 4.5 5

19 DBW 88 0 (c) 4 5 4 5 4.5 5

20 DBW 90 (I (c) 4 5 4 5 4.5 5

20A A 9-30-1 ( ) for FA J 5 4 5 4.8 5

2l DPW 621-I ) (c) 5 4 5 5 4.8 5

22 HD2967 (< 5 4 5 5 4.8 5

23 HD 3043 ( 5 4 4 5 4.5 5

24 HD 3059 ( 4 4 4 5 4.3 5

25 HD 3086 (1 (c) 4 5 4 5 4.5 5

26 PBW 590 ( ) 5 5 4 5 4.8 5

27 PBW 6M( ) 4 5 4 5 4.5 5

28 PBW 660 ( (c) 4 5 3 5 4.3 5

29 PDW 233 ( ) 4 5 3 5 4.3 5

30 PDW 29L( ) 4 5 4 5 4.5 5

31 PDW 314 ( ) 4 5 4 5 4.5 5

32 wH 1021 ( r) 4 4 4 5 4.3 5

JJ wH 1080 ( r) 4 5 4 5 4.5 5

34 wH 1105 ( r) 4 5 4 5 4.5 5

35 wH1124 ( (c) 4 4 4 5 4.3 5

36 BRW 3723 4 5 5 4.3 5

J/ DBW 107 4 4 4 5 4.3 5

38 HD 3118 5 5 4 5 4.8 5

39 K111.4 5 4 4 5 4.5 5

40 c 306 (c) 4 5 4 5 4.5 5

40A A 9-30-1 ( ) for FA 5 5 c 5 4.5 5

41 DBW 14 (( 4 4 4 5 4.3 5

42 DBW 39 (( 5 4 4 5 4.5 5

43 HD 2733 ( 5 4 5 5 4.8 5

M HD 2888 (( J 4 4 5 4.5 5

45 HD 2985 ( 5 5 4 5 4.8 5

46 HI1563 (C 5 5 4 5 4.8 5

47 K 0307 (C) 4 5 4 5 4.5 5

48 K 1006 (r) | r) 4 5 3 5 4.3 5

49 K 8027 (C) 4 5 4 5 4.5 5

50 NW 2036 ( l) 4 5 4 5 4.5 5

51 NW s0s4 ( (c) J 5 4 5 4.3 5

52 DBW 110 4 4 4 5 4.3 5

53 Hr8736 (D 5 5 4 5 4.8 5

54 H18737 E 4 5 5 5 4.8 5

55 MP 3382 4 5 4 5 4.5 5

56 NIAW 188 4 5 4 5 4.5 5

57 PBW 689 4 5 4 5 4.5 5

58 A9-30-1. ( t(c) 4 5 4 5 4.5 5

59 GW 322 (C 4 5 4 5 4.5 5

60 HD2864( 4 5 4 5 4.5 5

60A A 9-30-1 ( ) for FA 5 5 4 5 4.8 5

61 HD2932(l J 4 4 5 4.0 5

62 HI1500 (C J 5 5 5 4.5 5

63 HI15M (C J 5 4 5 4.3 5

64 HI8498 (D (c) 3 5 4 5 4.3 5

65 H18627 (D (c) 3 4 4 5 4.0 5
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S.No. Erltrv Aphid score (1-5) AV HS

Niphad Ludhiana Shilloneani Karnal
66 MP 3288 (C J 4 4 5 4.0 5

67 MP 3336 (( J 4 4 5 4.0 5

68 MP 4010 ( J 5 4 5 4.3 5

69 MPO 1215 d) (c) 3 5 J 5 4.0 5

70 NIAW 199 3 5 4 5 4.3 5

71 UAS347 3 4 4 5 4.0 5

72 UAS 4146 fi J 4 4 5 4.0 5

73 AKDW 291 z-16(d) (c) 4 4 4 5 4.3 5

74 HD 3090 0 (c) 4 5 4 5 4.5 5

75 Ii,^ACS 622 (c) 4 5 4 5 4.5 5

76 I|/.ACS647 (c) 4 5 4 5 4.5 5

77 Nr 5439 (C 4 5 4 5 4.5 5

78 NIAW 141 (c) 4 5 4 5 4.5 5

79 NIDW295 d) (c) 4 5 4 5 4.5 5

80 Rai 4083 (( J 4 4 5 4.0 5

80A A 9-30-1 ( ( ) for FA 5 5 4 5 4.8 5

81 UAS 428 (( (c) J 5 4 5 4.3 5

82 CoW(W) 1 c) J 5 4 5 4.3 5

83 HW 20M( :) J 4 4 5 4.0 5

84 HW 521.6( :) 3 4 4 5 4.0 5

85 DDK 1042 5 5 4 5 4.8 5

86 MACS 502 3 5 4 5 4.3 5

87 DDK 1029 C) 4 5 4 5 4.5 5

88 HW 1098 ( (c) 5 5 3 5 4.5 5

89 Kharchia 6 (c) 4 4 4 5 4.3 5

90 KRL 19 (C' J 4 3 5 3.8 5

91 KRL 210 (( 4 5 4 5 4.5 5

92 MACS 249 (c) J 4 4 5 4.0 5

93 MACS297 (c) 3 4 4 5 4.0 5

Table 10.4b: inst foliar wheat id: AVT I lines. Year20l3-'1.
S.No. Va iety Aphid score (1.-5) AV HS

Niphad Ludhiana Shillongani Karnal

1 HPW 373 4 5 4 5 4.5 5

2 HPW 4OO 4 5 4 5 4.5 5
a
J HPW 401 4 5 4 5 4.5 5

4 HPW 410 4 4 4 5 4.3 5

5 HPW 411 5 4 4 5 4.5 5

6 HPW 412 4 4 3 5 4.0 5
n H5547 4 5 4 5 4.5 5

8 HS 558 4 5 4 5 4.5 5

9 HS 562 4 4 5 5 4.5 5

10 H5577 5 4 5 5 4.8 5

11 HS 590 4 4 4 5 4.3 5

12 HS 591 4 5 4 5 4.5 5

13 }{5592 3 5 4 5 4.3 5

14 HS 593 J 5 4 5 4.3 5

15 HS 594 J 3 4 5 3.8 5

16 HS 595 5 4 4 5 4.5 5

17 uP 2890 3 4 4 5 4.0 5

18 uP 2891 3 4 4 5 4.0 5
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S.No. Vatietv Aphid score (1-5) AV HS
Niphad Ludhiana Shilloneani Karnal

19 vL976 4 5 3 5 4.3 5

20 vL977 J 5 4 5 4.3 5

204 A9-30-1( ) for FA 5 5 4 5 4.8 5

21 vL 1003 4 5 5 5 4.8 5

22 vL 1004 5 5 5 5 5.0 5

23 vL 3002 4 5 4 5 4.5 5

24 vL 3004 5 4 4 5 4.5 5

25 vL 3005 4 4 4 5 4.3 5

26 vL 3006 5 4 4 5 4.5 5

27 DBW 95 4 5 4 5 4.5 5

28 DBW 128 5 5 4 5 4.8 5

29 DBW 129 4 4 4 5 4.3 5

30 HD 3128 4 5 4 5 4.5 5

3l F{D3132 5 5 4 5 4.8 5

32 HD 3133 4 5 4 5 4.5 5

33 HD 3139 5 4 4 5 4.5 5

34 HD 4730 J 4 4 5 4.0 5

35 HUW 675 4 4 5 5 4.5 5

36 K1204 4 5 5 5 4.8 5

J/ MP 1277 4 5 5 5 4.8 5

38 PBW 677 3 5 5 5 4.5 5

39 PBW 692 5 4 4 5 4.5 5

40 PBW 695 5 4 4 5 4.5 5

40A A 9-30-1 ( ) for FA 5 5 4 5 4.8 c

41 PBW 697 5 4 4 5 4.5 5

42 PBW 698 5 4 4 5 4.5 5

43 PBW 702 5 4 4 5 4.5 5

M PBW 703 5 5 4 5 4.8 5

45 PBW 706 5 5 4 5 4.8 5

46 TL2995 5 4 J 5 4.3 5

47 UAS 356 5 4 4 5 4.5 5

48 wH 1154 5 4 4 5 4.5 5

49 wH 1156 5 5 4 5 4.8 5

50 wH 1157 4 5 5 5 4.8 5

51 wH 1164 5 5 4 5 4.8 5

52 DBW 126 5 5 4 5 4.8 5

53 DBW 98 5 5 4 5 4.8 5

54 HD3127 5 4 4 5 4.5 5

55 HUW 661 5 4 5 5 4.8 5

56 HUW 677 4 5 5 5 4.8 5

57 I-{UW 679 5 5 4 5 4.8 5

58 PBW 693 4 5 4 5 4.5 5

59 PBW 701 5 5 3 5 4.5 5

60 PBW 704 5 4 4 5 4.5 5

60A A 9-30-1 ( ) for FA 5 5 4 5 4.8 5

61 uP 2855 5 5 4 5 4.8 5

62 wH 1132 5 5 3 5 4.5 5

63 cG 1010 4 4 4 5 4.3 5

64 DDW 30 (T 4 5 4 5 4.5 5

65 GW 451 5 5 4 5 4.8 5

66 GW 455 5 5 4 5 4.8 5
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S.No. Vaiietv Aphid score (1-5) AV HS
Niphad Ludhiana Shilloneani Karnal

67 HD3146 5 5 4 5 4.8 5

68 HD 4728 (r 5 4 4 5 4.5 5

69 HI8750 (D 5 5 4 5 4.8 5

70 Hr 8755 (D) 4 5 4 5 4.5 5

71 K121,5 5 4 J 5 4.3 5

72 K1217 5 5 3 5 4.5 5

73 MACS 391 (D) 5 5 4 5 4.8 5

74 MACS392 (D) 5 4 4 5 4.5 5

75 MACS 560 5 5 4 5 4.8 5

76 MP1279 5 5 4 5 4.8 5

77 NIAW 203( 4 5 4 5 4.5 5

78 UAS 451 (D 4 4 4 5 4.3 5

79 DDW 27 [ 4 5 4 5 4.5 5

80 HI8751 (D 4 5 4 5 4.5 5

80A A 9-30-1 ( C ) for FA 5 5 J 5 4.5 5

81 Hr8754(D 4 4 4 5 4.3 5

82 K1213 5 4 4 5 4.5 5

83 uP 2864 5 4 5 5 4.8 5

84 MACS 650 4 5 4 5 4.5 5

85 UAS 358 5 5 4 5 4.8 5

86 DBW 154 5 4 4 5 4.5 5

87 DBW 155 4 4 4 5 4.3 5

88 MACS 5O4I 3 5 3 5 4.0 5

89 MACS 503 4 5 J 5 4.3 5

90 DDK 1046 5 4 4 5 4.5 5

91 DDK 10414 5 5 4 5 4.8 5

92 HW 1099 5 5 J 5 4.5 5

93 TL2996 5 5 4 5 4.8 5

94 TL2997 4 4 4 5 4.3 5

95 TL2998 4 5 5 5 4.8 5

96 TL2999 4 5 5 5 4.8 5

97 TL 3000 4 4 4 5 4.3 5

98 TL2942(C 4 5 4 5 4.5 5

99 TL2969 rc 5 5 3 5 4.5 J

100 PBW 722 3 5 4 5 4.3 5

100A A 9-30-1 ( ( ) for FA 5 5 4 5 4.8 5

101 PBW 723 4 5 4 5 4.5 5

102 K82012-03 4 4 4 5 4.3 J

103 HD 2932+3 26 4 5 4 5 4.5 5
"t04 HD2932-L 19 /5125 5 5 4 5 4.8 5

105 MMBL 283 5 5 4 5 4.8 5

106 I'{UW 234 ( ) 5 4 4 5 4.5 5

107 PBW 343 (( 5 5 4 5 4.8 5
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while four genoWpes VL 892 (C), DBW 107, NIAW 1885 and NIAW 1994 were
moderately resisfiant and rest of them were susceptible (grade 4) or highly
susceptible (gradO 5) against wheat root aphids (Table 10.5a). Among 107 AVT I year
genotypes, none 0f the line was resistant, while eight genotypes, HD 2932-Lr19/5125,
KB 2012-03. PBW 723,UAS 451 (D), PBW 692,HD 3128, VL 3002 and VL 1004 were
moderately resisthnt while all other were susceptible (grade 4) or highly susceptible
(grade 5) against Wheat root aphids (10.5b).

Table L0.5a: Screenine of AVT II material aeainst root anhid of wheat.fiear-2013-1
S. No. ,ntry Root Aphid Score (1-s) Average HS

Ludhiana Entkhedi Karnal
1 HPW 376 4 J 3 3.3 4
2 vL967 4 2 3.0 4
3 HPW 251 rc) 4 J J 3.3 4
4 HPW349 c) 4 2 3 3.0 4

5 }{5277 (C 4 2 3 3.0 4
6 HS 375 (C 4 4 3.7 4
n HS 490 (C 4 3 J 3.3 4

8 HS 507 (C 5 2 J 3.3 5

9 HS 542 (r) c) 5 2 4 J./ 5

10 VL 804 (C 4 3 3 3.3 4

11 vL829 (C 4 2 a
J 3.0 4

12 vL892ic 5 2 J 2.7 3

13 vL907 (C 4 2 3 3.0 4

74 HUW666 4 J 3 3.3 4

15 PBW 681 4 2 .) 3.0 4

1.6 wF{1129 4 3 J 3.3 4

17 wH 1138 J 2 J 2.7 3

18 wF{11,42 4 3 3 J.J 4

19 DBWBB ( (c) 4 2 J 3.0 4

20 DBW 90 ( (c) 4 3 3 J.J 4

204 GW 173 ( ) for RA 5 4 3 4.0 5

2-l DPW 621.- ;0 (c) 4 3 J 3.3 4

22 HD2967 | ) 4 3 3 J.J 4

23 HD 3043 | ) 4 2 J 3.0 4

24 HD 3059 t ) 3 J 4 3.3 4

25 HD 3086 ( )(c) 4 2 3 3.0 4

26 PBW 590 r) 4 2 4 3.3 4

27 PBW 6M r) 4 2 3 3.0 4

28 PBW 660 ) (c) 2 5 4 3.0 4

29 PDW 233 :) 4 2 4 3.3 4

30 PDW 291 r) 4 2 J 3.0 4

31 PDW 314 l) 4 2 3 3.0 4

32 wH 1021 r) 5 J J 3.7 5

33 wH 1080 l) 5 2 J 3.3 5

34 wH 1105 r) 4 J J 3.3 4

35 wF{1124 ) (c) 4 3 3 3.3 4

36 BRW 3723 4 2 3 3.0 4

37 DBW 107 J c 3 3.0 3

38 HD 3118 4 J J 3.3 4

39 K1114 4 J J 3.3 4

40 c 306 (c) 4 J 3 J.J 4

40A GW 173 ( ) for RA 4 J 4 3.7 4
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S. No. intry Root Aphid Score (1-5) Average HS
Ludhiana Entkhedi Karnal

47 DBW 14 ( ) 4 2 3 3.0 4
42 DBW39 ( ) 4 4 3 3.7 4
43 r{D2733 l) 4 5 3 4.0 4
M HD 2888 r) 5 J J 3.7 5
45 HD 2985 r) 4 4 4 4.0 4

46 Hr 1563 (C) 4 3 3 3.3 4
47 K 0307 (C 4 2 3 3.0 4
48 K 1006 (D (c) 3 3 J 3.0 3
49 K8027 K 4 2 J 3.0 4
50 NW 2036 c) 4 3 3 3.3 4
51 NW 5054 D (C) 4 2 3 3.0 4

52 DBW 110 4 2 4 3.3 4

53 Hr8736 ( 4 3 3 3.3 4
54 H18737 (, 4 4 3 3.7 4

55 MP 3382 4 4 3 3.7 4
56 NIAW 18 5 5 3 J 3.0 J

57 PBW 689 4 2 3 3.0 4

58 A 9-30-1 ( )) (c) 4 2 3 3.0 4
59 GW 322( ) 4 J 4 3.7 4
60 F{D2864 r) 4 J 4 3.7 4
60A GW 173 ( ) for RA 4 3 4 3.7 4

61 I-ID2932 r) 5 J 3 3.7 5

62 HI1500 (( 4 2 4 3.3 4

63 HI1544/( 4 2 c 3.0 4

& HI8498 ( ) (c) 4 J J 3.3 4

65 Hr8627 (l ) (c) 4 2 3 3.0 4

66 MP 3288 | l) 4 J 4 3.7 4

67 MP 3336 | ) 4 J 3 3.3 4

68 MP 4010 | 4 4 4 4.0 4

69 MPO 121 (d) (c) 4 4 J 3.7 4

70 NIAW 19 4 3 3 3 3.0 3

71 UAS347 4 2 4 3.3 4

72 UAS M6 I )) 4 J 4 3.7 4

73 AKDW 2! ,7-166\ (C\ 4 J 3 3.3 4

74 HD 3090 r ) (c) 4 2 3 3.0 4

75 MACS 62 2 (c) 4 2 3 3.0 4

76 MACS 64 3 (C) 4 J 3 J.J 4

77 NI5439 ( 5 J 4 4.0 5

78 NIAW 14 t (c) 4 2 3 3.0 4

79 NIDW 29] (d) (c) 4 2 J 3.0 4

80 Rai 4083 ( ) 4 2 3 3.0 4

80A GW 173 ( ) for RA 5 J 3 3.7 5

81 UAS428I ) (c) 4 2 4 J.J 4

82 CoW(W) (c) 4 2 a
J 3.0 4

83 HW 2OM r) 4 2 4 3.3 4

84 HW 5216 r) 4 J 3 3.3 4

85 DDK 1O4i 4 2 3 3.0 4

86 MACS 5OJ 5 J 4 4.0 5

87 DDK 1029 tc) 4 3 4 3.7 4

88 HW 1098 ) (c) 4 J 4 3.7 4

89 Kharchia r (c) 4 J 4 3.7 4
90 KRL 19 (C 5 5 4 4.0 5

AICWSBIP, Report, Vol.ilI (Crop Protection), 2014 773



S. No. jntry Root Aphid Score (1.-5) Average HS
Ludhiana Entkhedi Karnal

9l KRL 210 r) 4 2 4 3.3 4

92 MACS 24 6 (c) 4 2 4 3.3 4

93 MACS 29 1 (C) 4 2 3 3.0 4

Table 10.5b. of AVT I material aeainst root aohid of wheat.(Year-201&
S. No. Entry Root Aphid Score (1 -s) Average HS

Ludhiana Entkhedi Karnal
1 HPW 3i 5 2 c 3.3 5

2 HPW40 4 2 J 3.0 4
3 HPW40 4 J 3 3.3 4
4 HPW41 4 2 3 3.0 4
5 HPW41 5 2 J 3.3 5

6 HPW41 4 2 4 3.3 4
7 r{5547 4 2 4 3.3 4
8 HS 558 4 2 4 3.3 4
9 HS 562 4 2 4 3.3 4

10 Il5577 4 2 4 3.3 4

11 HS 590 4 3 J 3.3 4

12 HS 591 4 2 5 3.0 4

13 H5592 4 2 3 3.0 4
't4 HS 593 5 2 J 3.3 5

15 HS 594 4 2 4 3.3 4

1.6 HS 595 4 2 4 3.3 4

17 uP 2890 4 2 4 3.3 4

18 uP 2891. 4 2 3 3.0 4

19 vL976 5 2 .) 3.3 5

20 vL977 4 2 3 3.0 4

201' GW 173 C)forRA 5 3 4 4.0 5

21 vL 1003 4 J J 3.3 4

22 vL 1004 J 3 3 3.0 5

23 vL 3002 J 2 4 3.0 J

24 vL 3004 4 2 4 3.3 4

25 vL 3005 4 3 J 3.3 4

26 vL 3006 4 2 J 3.0 4

27 DBW 95 4 2 4 3.3 4

28 DBW 12 4 2 4 3.3 4

29 DBW 12 5 3 J 3.7 5

30 HD 312t 3 2 3 2.7 3

31 HD 313i 4 2 4 3.3 4

32 HD 313: 4 az 4 3.3 4

33 HD 313! 4 2 4 3.3 4

u HD 473( 4 4 4.0 4

35 HUW 6' 3 2 4 3.0 4

36 K1204 4 2 4 3.3 4

37 MP 1277 4 2 4 3.3 4

38 PBW 67" 4 3 3 3.3 4

39 PBW 69t J 2 J 3.0 3

40 PBW 69t 2 J 2.7

40A GW 173 C)forRA 4 3 4 3.7 4

41 PBW 69" 5 2 4 3.3 5

42 PBW 69t 4 3 J 3./ 4

43 PBW 70t 4 2 3 3.0 4
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S. No. Entrv Root Aphid Score (1-5) Average HS
Ludhiana Entkhedi Karnal

44 PBW 70 4 2 4 3.3 4

45 PBW 70 4 2 J 3.0 4
46 TL2995 4 2 4 3.3 4
47 UAS 356 4 2 4 3.3 4
48 wH 115, 4 2 4 3.3 4

49 WH 115 4 J 4 3.7 4
50 wH 115 5 2 4 3.3 5

51 WH 116, 4 2 4 3.7 4
52 DBW 12t 4 2 J 3.0 4

53 DBW 98 4 2 4 3.3 4

54 r{D3127 4 2 4 3.3 4
55 HUW 6I 5 2 3 3.0 5

56 HUW 6i 5 2 4 3.7 5
J/ HUW 6' 4 2 4 3.7 4
58 PBW 691 4 2 4 3.3 4

59 PBW 70 J J 4 3.7 4
60 PBW 70 2 4 3.0

60A GW 173 C)forRA 4 3 4 3.7 4
61 uP 2855 4 3 J 3.3 4

62 WH 113 4 2 4 3.3 4

63 cG 101( 4 2 3 3.0 4

64 DDW 3( (D) 5 2 3 3.3 5

65 GW 451 4 2 4 3.3 4

66 GW 455 4 2 3 3.0 4

67 HD 314( 4 J 3 3.3 4

68 HD 472t (D) 4 3 4 3.7 4

69 HI8750 D) 4 4 J 3.7 4

70 HI8755 D) 4 3 4 3.7 4

71 K1215 4 3 3 3.3 4

72 K1217 5 4 4 4.3 5

73 MACS 3 16 (D) 5 2 3 3.3 5

74 MACS3 '27 (D) 4 2 4 3.3 4

75 MACS 6 o4 4 4 4 4.0 4

76 MP127t 4 J 4 3.7 4

77 NIAW 2 30 4 3 4 3.7 4

78 UAS451 (D) 3 J J 3.0 J

79 DDW 2i ID) 4 4 3 3.7 4

80 HI8751 D) 4 2 4 3.3 4

80A GW 173 C)forRA 4 J 4 3.7 4

81 Hr8754 D) 4 2 4 3.3 4

82 K1213 5 4 4.5 5

83 uP 2864 4 3 4 3.7 4

84 MACS 6 07 4 2 J 3.0 4

85 UAS 35I 5 2 J 3.3 5

86 DBW 15 4 2 3 3.0 4

87 DBW 15 4 2 4 3.3 4

88 MACS 5 40 4 2 4 3.3 4
89 MACS 5 31 4 2 J 3.0 4

90 DDK 10r 4 J J 3.3 4

9-l DDK 10r 4 2 4 3.3 4

92 HW 1091 5 2 J 3.3 5

93 TL2996 4 2 4 3.3 4
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S. No. Entrv Root Anhid Score (1-5) Average HS

Ludhiana Entkhedi Karnal
94 TL2997 4 2 3 3.0 4

95 TL2998 4 2 3 3.0 4

96 TL2999 5 3 3 3.7 5

97 TL 3000 4 4 3 3.7 4

98 TL2942 c) J 3 4 3.3 4

99 TL2969 C) 4 2 3 3.0 4

100 PBW 72 4 3 3 3.3 4

100A GW 173 C)forRA 4 3 4 3.7 4

101 PBW 72:" 3 3 J 3.0 5

L02 K82012 )3 3 J 3 3.0 3

103 HD2932+5126 4 2 3 3.0 4

1.04 HD 293t Lr19/5125 J 3 3 3.0 3

105 MMBL: l3 4 4 4 4.0 4

106 HUW 2i I (C) 4 4 4 4.0 4

1,07 PBW 34I (c) 4 2 4 3.3 4
* Kanpur and Niphad cooperati ve centre root aphid were not observed

EXPT.2 MULTIPLE PEST SCREENING NURSERY
Given in plant pafhology section of this report.

The seed were

10.2 CHEMICAL ONTROL
I: Effect of dal seed treatment on germination, termite damage and yield.
All the were done a day before sowing. The EC formulations equivalent
to a.i. amounts, diluted with water to desired concentration and sprayed with
hand sprayer seed uniformly spread in a tray or polythene sheet onpucca floor.

rned over frequently to ensure proper application and left over
night for drying.

Observations
L. Earmar five spots of 2m-row length in each plot and counted the total

seedlings three weeks after sowing (for subsequent germinatiory
the o may be deferred till few days after first irrigation) and data

was p ted as plant population per meter row in final table.
2. Recorded total number of affected and healthy tillers in these spots at 3,4

and 5 s after sowing. Also recorded total number of effective tillers and

number

those da
effective

ged in these spots at crop maturity and given as % damaged

/ m row. For analysis, angular transformations of the

percen were used.
3. \Atrhen the rop was nearing maturity but still green, then damaged ear heads

were cou and removed. The total number of damaged ear heads from net
plot ( t the two border rows and 25 cm space at each end but inclusive of
the ear heads in premarked spots) was expressed as number of
effective maged tillers per hectare.
Recorded
length (b)

9/ha.

in yield (a) from pre marked spots and expressed in g/m row
from net plot (including the pre marked spots) and expressed in

In the fi table, the mean values followed by alphabets indices were given
to denote
This trial

tatistical variations based on C.D. values.
not conducted at Bansathali centres

4.
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7. The detailp of results at each experimental site are given below:

Centre: Durgapufa
An experiment Was carried out at RARI, Durgapura, Jaipur to studies the effect of
insecticidal seed treatments on the termite control in wheat crop under irrigated
conditions and tfe results are sununarized in Table10.6. The Wheat variety Raj4229
was sown on 22.1'1,.2013. Seeds were properly treated with seven insecticidal
formulations one day before sowing separately by spraying on the spread layer of
equal quantity of seed on polythene sheet. The treated seed was dried over night
before sowing. There were eight treatments including untreated check and each was
replicated thrice. For recording observations the plant population and damaged
plant, five spots Qf 2-meter row length each, were earmarked in each plot. The plant
population / m rotrnr counts were made after 3 weeks of sowing revealed that non-
significant differpnce among all the treatments. Hence, none of the treatments
affected the seed germination. No termite damage was observed during 3 to 4 weeks
after sowing. Hqwever, after 5 weeks of sowing the maximum percent damage
shoots/m row w4s observed (1,.30:7.26) in untreated check, whereas it was minimum
in the treatment df imidacloprid 600 FS (0.03: 0.60), which was atpar with fipronil 5%

SC, clothianidin $0 WDG (0.06:1,.21) and imidacloprid 17.8% SL (010:1.81), followed
by thiamethoxar4 35 FS and chlorantranilipride 18.5 SC. The seed treatment with
carbosulfan 25

with imidaclop
was
600

also effective in termite management. The seed treatment
FS was found best exhibiting lowest per cent damaged

in yield (g/m row) was obtained in the plots treated with
(32.00), at par with clothianidin (30.33), imidacloprid 17.8'/' SL
(29.00), followed by thiamethoxam (27.66) chlorantranilipride
to minimum yield obtained in untreated check (19.33). A11 the

effective tillers/rf row (0.43:3.74), at ear head stage/crop maturity, at par with
clothianidin (0.5314.04), imidacloprid and (0.50:4.04) and fipronil (0.56:4.31), followed
by chlorantranilifride and thiamethoxam treated plots. The carbosulfan treatment
was also effective when compared with untreated check (1.4.03:22.00). On the basis of
number of effective tillers/ha the] highest damage was recorded in
untreated check :50775). The lowest damage was observed in the imidacloprid
600 FS (59.00: at par with clothianidin (63.33:4050), fipronil (69.00:4849) and
imidacloprid 1 .8% SL (70.00:491.6) followed by thiamethoxam and
chlorantrani treatrnent. The carbosulfan treatment was found least effective
against termite as compared to other seed treatment.

The maximum
imidacloprid 600

(30.00) and fip
(25.66) as compa
treatments were ificantly better than untreated check. The grain yield data
computed onq/
600 FS (30.52) at

basis revealed that the highest yield was obtained in imidacloprid
with clothianidin (32.38), fipronil (30.32) and imidacloprid 17.8o/'

sL (30.13) by thiamethoxam and chlorantranilipride A11 other treatments
were significantl better than untreated check. However, carbosulf;U:I was in next
order of prod as compared to minimum yield (20.69) in untreated check.
Hence, all the i ticidal seed treatments gave significantly higher grain yield over
untreated check.

Centre:
This experiment
PAU Ludhiana.
sowing, the seed

on the spreaded

as conducted in the rainfed fields at Plant Breeding Research Farm
wheat variety PBW 644 was sown on 6th Nov 2013. Before

as treated with eight different insecticides separately by spraying
yer of equal quantity of seed on polyethene sheet. The treated seed
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was dried overnight before sowing. There were nine treatments including untreated
check and each was replicated thrice. For recording observations on the plant
population and dflmage plants, five spots of 2 m row lengths each, were ear marked
in each plot.
The data presented in (Table 10.7) revealed that plant population f rn row recorded
after 3 weeks of germination was non-significant among all the treatments. Hence,
none of treatme4t used, affected the seed germination. Per cent damaged effective
tillers f m row aXter 3, 4 & 5 weeks of germination indicated that all the insecticidal
treatments recorded significantly lower per cent damaged effective tillers/ m row
than the untreated check.
At ear head stagQ, the per cent damaged effective tillers per meter row (in marked
spots) were minifnum in the plot treated with chlorantranilipride (0.22) and which
was at par with ap the other treatments except lower dosage of imidacloprid 600 FS

and untreated chgck. The number of damaged effective tillers/ha was lowest (41,66)

in plots treated *ith imidacloprid 600 FS@ 1.5m1/kg of seed. All these insecticide
treated plots recofded significantly lower number of damaged tillers/ha as compare
to untreated check.
The maximum $rain yield (g/m row) was obtained in the plot treated with
imidacloprid 600 FS@ 1.5m1/kg of seed (72.66) and there were non-significant
difference among all the treatment. The grain yield (q/ha) obtained from different
treatments revealpd that all the insecticide treated plots showed significantly higher
yield than the u{rtreated check, however imidacloprid 600 FS@ 1.5m1/kg treated
plots recorded m{ximum yield (45.25).

Centre: Kanpur
The experiment u{ s conducted at Research Farm, Nawabganj, Kanpur under rainfed
condition in 23 s of 4m length in R.B.D. with seven treatments replicated thrice
(Table 10.8). The itial plant population counts indicated that seed treahnents with
different i no effect on germination per cent. The incidence of termite after
3 weeks of was not seen in any of the treatments, However incidence of
termite after 4 of sowing was not seen in any of the treatment, while in
untreated plot it
range from 0.36

significantly less

50wDG, fip
chlorantranilipri
in the treated p
cent which did

imidacloprid 48
imidaclopridlT.S

0.75 per cent. The incidence of termite after 5 weeks of sowing
to 0.77 per cent, while in untreated plot it was 3.08 per cent,

maged shoot were recorded in untreated plot with clothianidin
5 SC and imidacloprid 48 per cent which was at par
and imidacloprid 17.8 per cent. Minimum damage was recorded
with clothianidin 50WDG, fipronil5 SC and imidacloprid 48 per
differ significantly with chlorantranilipride and imidacloprid 1 7.8

cent were superior to chlorantranilipride 18.5 per
cent.

per cent. All the i treatments showed, superiority over untreated checks in
minimizing the r cent damaged effective tillers. The damaged number of effective
tillers/ha in dif treatments ranged from 3916.66 to 61.66.66 while it was
1.5'1.66.66lr. ted plots. The minimum damaged number of effective tillers/ha
were recorded in lothianidin 50WDG, fipronil 5 SC and imidacloprid (48%) treated
plot followed by antranilipride and imidaclopr id 17 .8 per cent.
Ali the treatmen showed minimum damaged number of effective tillers/ha as

compared to un ted check. Grain yield g./rn row and q/ha was significantly
higher in treated lot with clothianidin 50WDG, fipronil 5SC and imidacloprid 48

per cent f by chlorantranilipride and imidacloprid 1.7.8 per cent.
The result ded that insecticide clothianidin 50WDG, fipronil 5SC and

cent and
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Centre: Vijapur
The experiment for the control of termite through seed treatment was laid out at
Centre of Excellehce for Research on Wheat, Vijapur under irrigated conditions and
the results are p{esented in Table 10.9. The plant population/m row were counted
after 3 weeks of sfwing revealed non-significant differences among all the treatments.
In confirmative gest on germination, where the counted no. of seeds of different
treatments were $own separately in small replicated trial under field conditions also
showed non-significant difference. Hence, none of the insecticidal treatments affected
the seed germinlation. The data further revealed that termite damage was not
observed during 3 weeks after sowing in all the insecticidal treatments including
check. No termit( damage was noticed during 4 and 5 weeks after sowing, while, in
untreated plot it was 0.78 and 2.28 per cent respectively. The data on per cent
damaged effectirfe tillers per meter row showed no damage in fipronil treatments
which differed si$nificantly from rest of the treatments. However, the untreated check
had significantly highest termite damage. On the basis of number of damaged
effective tillers/hh, the highest damage was recorded in untreated check. Whereas,
lowest damage wps recorded in fipronil and was at par with imidacloprid 600 FS. The
maximum grain llield (g/^ row) was observed in the plot treated with imidacloprid
600 FS and fiprofil followed by clothianidin, both doses of chlorantranilipride and
imidacloprid 200 SL as compared to untreated check. The grain yield data computed
on the basis of q/ha from different treatments indicated non-significant differences
among the treatinents. However, the maximum grain yield was obtained from
fipronil treated pfbt.
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II: Management of termite damage through broadcasting of newer insecticides in
standing wheat crop.

Cenhe: Ludhiana

This trial was also conducted under rainfed conditions along with experiment 3 at
Plant Breeding Research Farm, PAU, Ludhiana. The wheat variety PBW 644 was
sown on 6th Nov, 201.3 in the replicated hial in the plots of 40 sq. m. The seed was
treated with fipronil 5 SC and kept as standard check for comparing different
treatments. The treated seed was dried overnight before sowing. There were eight
treatments including broadcasting of fipronil 0.3 G granules at three different
dosages, broadcasiting of imidacloprid 600FS at two different dosages, broadcasting
chlorpyriphos at one dose and untreated check. Each treatment was replicated thrice.
The Fipronil 0.3 G granules were broadcasted 3 weeks after emergence of seedling.
For recording observations on the plant population and damage plants, five spots of
2 m row lengths edch, were ear marked in each plot.

Observations on the termite damage at the seedling stage (Table 10.10) revealed that
at3,4 & 5 weeks after sowing, fipronil 0.3 G granules @17.5 and20 kg/ha have
significantly lowet termite damage as compared to all other treatments. However, all
the treatments showed significantly less damage as compared to untreated check.

At ear head stage, the percent damaged effective tillers/m row was lowest (0.20) in
fipronil 0.3 G @ 2lkg/habroadcasted plots. All the insecticides recorded significantly
less percent dam4ged effective tiller/m row than untreated check. The number of
damaged effective tillers/ha were also lowest (4166) in fipronil 0.3 G @ 2lkg/ha
broadcast plots foflowed by fipronil @ 0.3 g.a.i./ha @ 17.5 kg/ha broadcasted plots
(4833). All the treatments recorded significantly lower number of damaged effective

tillers/ha than untreated check. Grain yield (q/ha) obtained from different plot was

maximum (44.90) in fipronil 0.3 G granules @ 20 kg/ha treated plot followed by

broadcasting of imidacloprid 600FS @ 1 hter/ha applied plots. However, all
treatments produded significantly higher grain yield than untreated check and were

statistically at par with each other.

Cenhe: Durgapura
(a) Management of tgrmite damage through broadcasting of insecticides in standing

wheat crop
For the managepnent of termite damage in wheat standing crop through
broadcasting of different doses of fipronil 0.3G with neonicotinoids group
insecticides, a tridl was carried out at RARI, Durgapura, Jaipur under irrigated
conditions. The eight formulations of different insecticides including neonicotinoids
goup insecticides broadcasted at the time of termite infestation in standing wheat
crop for the manqgement of termite damage; the results are surunarized in (Table

10.11a). Three different doses of fipronil 0.3 G at 45,52.5 and 60 g a.i. /ha, two doses

of imidacloprid 600 FS at 480 and720 g a.i. /ha and fipronil 5 % SC at125 g a.i. /ha
were applied in standing wheat crop along with recommended insecticide

chlopyriphos at 900 g a.i. f tta, which were mixed with soil/ sand at 80-100 Kg /ha
and then broadcagted evenly in the plots at the time of termite appearance at crown
root stage of crop (CRI) followed by irrigation. For recording observations on the

termite damage pl]ant, five spots of 2-meter row length each were earmarked in each

plot. No termite damage was recorded at 3 weeks of sowing. Aftr 4 and 5 weeks of
sowing the termi,te damage was negligible and at par with each other except
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untreated check. The minimum percent damaged of effective tillers / m row was

lowest in fipronil S % SC at125 ga.i. / ha (4.83:12.58), at par with fipronil0.3 G at 60

g a. i./ha (5.20:13.13) and imidacloprid 600 FS at720 g a.i. / ha (6.60:1'4.89), followed
by it's lower dose 480 g a.i. / ha (7.1.0;15.45), fipronil 0.3 G at52.5 g a. i. / ha

(7.95.17.38) and if s lower dose 45 g a.i. /ha (8.00:16.39). The recommended insecticide
chlorpyriphos (10.70:19.07) was less effective as compared to other insecticides in
protection as compared to maximum damaged n (13.20:21,.30) untreated check. On
the basis of number of damaged effective tillers/ha showed that highest damage was
recorded in untreated check (151..67:23425). \Atrhereas, the lowest darnage was

observed in the fipronil 5 % SC at 125 g a. i. (85:72a2) and fipronil 0.3 G at 60 g a. i.

/ha (93.33:8715), irnidacloprid 600 FS at720 g a.i. / ha (95:9042), all these doses were
statistically at par followed by imidacloprid 600 FS at 480 g a. i. / ha (111,.67:12492).

The chlorpyriphos (128.33:1.6375) treatment was least effective against termite.

The grain yield data computed on q/ha basis revealed that the highest yield was
obtained in Fipronil 5% SC at 125 g a.i. /ha, (30.39), which was at par with
imidacloprid 600 Fs at720 g a.i. / ha (29.a$ and fipronil 0.3 G at 60 g a. i./ha (29.19),

followed by imidacloprid 600 Fs at 480 g a. i. / ha (28.66), Whereas, chlorpyriphos
treatment gave significantly higher yield (24.53) as compared to minimum yield
(24.53 q/ha) in untreated check. However, chlorpyriphos treatment was least

effective and poor in production as compared to newer insecticides when applied as

broadcasting in wheat standing crop.

(b) Managemdnt of termite damage through broadcasting of newer insecticides
in standing wheat crop.

For the control of termite damage in wheat standing crop through broadcasting of
insecticides, a tri4l was carried out at RARI, Durgapura, laiput under irrigated
conditions. The eight formulations of different insecticides including new
neonicotinoid grolrp insecticides broadcasted at the time of termite infestation in
standing wheat crpp to evaluate for the management of termite damage; the results

are surunarized ifl (Table 10.11b). The different doses of imidaclopridl7.8 % SL at 80

and 100 ga.i. /ha, irnidacloprid 600 FS at480 and720 ga.i. /ha, fipronil ST.SCatl25
and L50 g a.i. /ha were applied in standing wheat crop along with recommended

insecticide chlorpyriphos at 900 g a.i. / ha, which were mixed with soil/sand at 80-

100 Kg /ha andthBn broadcasted evenly in the plots at the time of pest appearance at

crown root stage Qf crop (CRI) followed by irrigation. For recording observations on

the termite damage plant, five spots of 2-meter row length each were earmarked in
each plot. No terfiite damage was recorded at 3 weeks of sowing. Aftre 4 and 5
weeks of sowing the termite damage was negligible and at par with each other

except untreated qheck. The minimum percent damaged of effective tillers f m row
was lowest in imldacloprid 17.8 % SL at 500 g a. i. / ha (4.76:12.60), at par with
fipronil 5% sc at tr50 g a. i. / ha (4.50:12.22) and it's lower dose at 125 g a. i. f ha ,
(a.S3:12.58), imidacloprid 17.8 % SL at 80 g a. i. / ha (5.03:12.96) and imidacloprid
600 FS at720 g a. i. / ha, (6.60:'1.4.89), all these treatments were at par each other and

followed by lower doses of imidacloprid 600 FS at 480 g a. i. / ha g (7.10:15.45. The

reconunended insecticide chlorpyriphos (1070:19.07) was less effective as compared

to tested newer insecticides in protection as compared to maximum damaged in
(13.20:21..30) untreated check. On the basis of number of damaged effective tillers/ha
showed that highest damage was recorded in untreated check

(151..67:23425).\A/hereas, the lowest damage was observed in the fipronil 5% SC at 150

g a. i. and imidacl$prid 600 FS at720 g a.i. / ha (85.00:7627), at par with higher doses
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of imidacloprid1rT.8%SLat100g a.i.(8750:93.33) andlowerdoseof Fipronil5%SC
at125 ga.i. /ha (95:9042), followed by lower dose of imidacloprid 600 FS at 480 g a. i.

/ ha (111".67:12492). The chlorpyriphos (128.33:1.6375) treatment was least effective

against termite.

The grain yield data computed on q/ha basis revealed that the highest yield was

obtained in fipronil 5 % SC at 150 g a. i. /ha, (31..26), at par with imidacloprid 600 FS

at720 g a. i. / ha (30.39), imidacloprid 17.8 % SL at 100 g a. i. (30.30) and lower dose

of fipronil 5 % SC at 125 g a.i. /ha(29.45) imidacloprid 17.8 % SL at 80 g a. i. (29.1n,

followed by imidacloprid 600 FS at 480 g a.i. / ha (28.66), Whereas, chlorpyriphos
(24.53) treatment gave significantly higher yield as compared to minimum yield
(24.53 q/ha) in untreated check. However, chlorpyriphos treatment was least
effective and poor in production as compared to newer insecticides when applied as

broadcasting in wheat standing crop.

Centre: Vijapur
To test the efficacy of one dose of fipronil 5 SC, two different doses of imidacloprid
600 FS, three do$es of fipronil 0.3 G and one dose of Chlorpyriphos 20 EC as

broadcasting and fipronil 5 SC as seed treatment for the control of termite in wheat

crop, an experirlrent was conducted under irrigated conditions at Centre of
Excellence for Research on \Atrheat, Vijapur. The application of insecticides was made

on12-12-2013. The results are sununarized in (Table 10.12). No termite damage was

noticed up to 5 weeks after sowing in all the treatments except check where in 0.83

and L.04 per cent damage was recorded in 4 and 5 weeks after sowing, respectively.

At ear head stage, per cent damaged effective tillers/m row was zero in fipronil seed

treated plot and broadcasting of fipronit 5 SC @ 125 g a.i./ha. The number of

damaged effectivq tillers/ha was significantly higher in untreated check as compared

to insecticidal treatments. Among the insecticidal treatments, it was significantly less

in fipronil seed heated plot followed by broadcasting of fipronil 5 SC @ \25 g a.i./ha
and higher dose of fipronil 0.3G @ 67.5 g a.i./ha. The grain yield in g/m row
revealed significatrt difference among the treatments. The maximum grain yield was

obtained in plot treated with fipronil seed treatment which was at par with
broadcasting treat6nents of fipronil 5 SC @ 125 g a.i.f }:ta, higher dose of fipronil 0.3 G

@ 67.5 g a.i./ha fipronil 0 3G @ 60 g a.i./ha, both doses of imidacloprid 600 FS and

fipronil 0.3G @ 52.5 g a.i./ha. The grain yield (q/ha) indicated non-significant

differences.

Centre: Kanpur
The experiment was conducted at Research Farm, Nawabganj, Kanpur, under

irrigated conditio{r in 23 rows of 4 x 5m sown on 09.12.2013 and each treatment was

replicated thrice (fable 10.13). The initial plant population counts indicated had no

signilicant differe{rce among all the treatments. No incidence of termite was observed

up to three weekp of sowing in any of the treatment. However, the incidence of
termite after four Weeks of sowing was observed only in untreated plot (0.80%). The

incidence of term{te after five weeks of sowing range from 0.5L to L.31 per cent in
different treatmerits while in untreated ptot it was 2.62 per cent. Significantly less

damaged shoot Were recorded in plot treated with fipronil 0.3G @ 22.5 kg/ha,
fipronil 0.3G @ 2Q.0 kg/ha and imidacloprid 48 per cent 1.5 lTter/ha, which was at

par with fipronil sSC @ 2.5Lhtre/ha and imidacloprid 48 per cent @ 1 litre/ha. All the

insecticidal treahgent showed superiority over untreated check in minimizing the

per cent damage effective tillers. The number of effective tillers /ha n different
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treatments ranged from 3500 to 7333.33 while it was 1.4833.33 in untreated plots. The

minimum damaged effective tillers/ha were recorded in fipronil 0.3G @ 22.5 kg/ha,
fipronil 0.3G @ 2A.0 kg/ha and imidacloprid 48 per cent @ 1.5 litre/ha treated plot
followed by fipronil 5SC @ 2.5lltre/ha, imidacloprid 48 per cent @1 litre/ha and
chlorpyriphos 20 EC @ 5 litre/ha. The grain yield g/m row and q/ha was

significantly higher in plots treated with fipronil 0.3G @ 22.5 kg/ha, fipronil 0.3G @

20kg/ha and imidacloprid 48 per cent @ 1.5 lihe/ha followed by fipronil sSC @2.5

lifie/ha, imidacloprid 48 per cent @ 1 litre/ha and chlorpyriphos 5 litre/ha. So, it
was concluded that the insecticide fipronil 0.3G @ 22.5 kg/ha, fipronil 0.3G @ 20.0

kg/ha and imidacloprid 48 per cent @ 1.5 litre/ha were superior over fipronilsSC @

2.5I1tre, imidacloprid 48 per cent @ 1.0 litre/ha and chlorpyriphos 5 litre/ha treated
plots.
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V: Chemical control of foliage feeding wheat aphid.
Obiectives:
The main purpose of conducting this experiment was to find out molecules of new

chemistry, which are more efficient, at lower doses and are less hazardous to

environment than presently recorunended molecules.

Methodology:
The experiment consisted eight treatments with three replications was conducted at

four locatiorts uiz., Ludhiana, Niphad Pantnagar and Kanpur. The details of the

i -i:,- - i

-Fita ti[ets *et" ta[["d ii;; ei-n ptot and aphids were counted from these tagged

plants before spray and after spray to know the efficacy of each treatment. The grain

yield was recorded to know the preventable losses by these treatments.

Summary:
o The spray of Pride (Acetamiprid 20SP) @ 20 g.a.i./ha was found to be very

promising [n checking aphid population at all centres'

. ih" applicAtion of a new formulation Fame (Flubendamide 480 SC) @ 20

g.a.i./hiw4s also found to be quite effective in managing the aphid.

The details of resqlts of experiment of each location are as below:

Centre: Ludhiana
This trial was con{ucted under irrigated conditions at Plant Breeding Research Farm,
pAU, Ludhiana. T[re wheat variety HD 2967 was sown on 7th Nov.2013 in the plots of

6 rows of 6m length in a replicated hial. Eight insecticides were sprayed when the

aphid population.[.eached at 4-5 aphids/earhead. There were total of nine treatments

including untrealed check and each was replicated three times. For recording

observations, fivg shoots were ear marked in each plot and from these plants

observations werq recorded one day before spray and then 1, 2,7 and L5 days after

spray.
Aphid populatiori did not differ significantly among all treatments one day before

spray except see{ treated plots where it was significantly lower than all other

treatments (Tabld-10.1a). When observed one duy after spray, flubendamide

recorded minimufn (1.06 aphids/earhead) and was at par with all other insecticidal

treatments "*cepi 
dimethoate (1.61 aphids/earhead) and untreated check (35.76

aphids/earheadj. Two days after treatment, acetamiprid (0.72 aphids/earhead)

recorded minimu]m aphid population and was at par with all other insecticidal

treatments except dimethoate (1,.27 aphrds/earhead) and untreated check (34.82

aphids/earheadi. Seven and fifteen days after spray, flubendamide was the best
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treatment, however it was at par with all other insecticidal treatment but better than

untreated check.
Grain yield (q/ha) obtained was maximum from acetamiprid (58.31) treated plots

followed by flubendamide (57.95) treated plots. However, all the insecticidal

treatments recorded higher grain yield than untreated check (54.84).

Centre: Niphad
Data recorded on average population of survived foliage feeding aphids is presented

in (Table-10.15) it is revealed that all the insecticidal treatments were effective against

aphids as they showed significantly lower aphids population than untreated control'

At L day after splay, the plots treated with thiamethoxam 25 WG @ 125 g aJ./ha
registered significantly minimum (1.50) number of aphids/shoot/plant followed by

acetamiprid 20 sP @ 50g a.i./ha (2.00), imidacloprid 17.8 sL @ 20g a.i./ha (2.30) and

clothianidin 50 WDG @15 g.a.i./ha (3.00). At 15 DAS, thiamethoxam 25 WG @12.5g

a.i. / ha recorded nrinimum number of 2.80 aphids/ sho ot / plant.
At 7 DAS, the poptrlation of natural enemies were not observed in plots sprayed with
imidacloprid,l7.86L@20ga.i.fha, clothianidin50 WDG @1'5 g.a.i./ha, acetamiprid

20SP@ 50g a.i./hd, thiamethoxarn2l WG @ 12.5ga.i./ha and thiamethoxam 35 FS @

70 g a.i./hi. The highest (0.73 and 1.83) number of natural enemies were observed in
untreated plot.
Maximurn yield qf 63.91. q/ha was obtained in plot treated with clothianidin 50

wDG @ 15 g.a.i./ha which was at par with thiamethoxam 35 FS @ 70 g a.i./ha

(63.11), acetamiprild 20 SP@ 20 g a.i./ha (62.99 q/ha), thiamethoxam25 WG @ 12.59

a.i./ha (62.65) and imidacloprid 17.8 SL @ 20g a.i./ha (59.42) as against lowest in

control plot (35.97 q/ha).

Centre: Pantnagar]
The application of chemical sprays was done twice after interval of L5 days of during

the peak period ($ebruary and March 20L4) of the aphid infestation on wheat crop.

The data presente$ in (Table-10.16) demonstrated the efficacy of different chemicals

against foiage apf,ias on wheat with non-significant difference in aphid population

blfore I" iniecticidal sprays which was ranged from mean aphid population 17.53

/shoot to 21..60/phoot. After first day of I"t spraying significantly less aphid

population (8.47 / shoot) was counted in Coragen 18.5 SC @ 40g followed by

Acltamiprid 20 Sf (8.60/shoot) and Dantatsu (9.73/stroot). On the second day after

insecticidal appfifation, the significantly lowest mean aphid population was

observed in Imid{clopfid17.8 SL (5.87/shoot) followed by Coragen 18.5 SC @ 40g

(5.53/shoot), Cloihianidin 50 WDG ( 7.00/shoot) and Flubendamide 480SG

(O.SO/shoot). Ntir 7 days of I* spraying, significantly lower population of foliage

aphid was observbd in Ciothianidin 50 WDG( L.97 / shoot) followed by Imidacloprid

ti.a sr (2.00/shpot), Flubendamide 480 sG ( 3.13lshoot), Acetamiprid 20 sP

(4.93/shoo$, Dirrfethoate 30 EC (6.67/ shoot) and coragen 18.5 SC @ 40g (

a.Ze/shoot). O" the 15tt' day after 1"t spraying, significantly lowest mean aphid

population was recorded on Clothianidin 50WDG (2.33/shoot) followed by

imidacloprid 17.p SL (4.20/shoot), Thiamethoxam 25 WG (5.27/shoot) and

Dimethoate (7.7)lshoot) whereas among the other treatments the mean aphid

population was ra['rged from 10.80/shoot to L5.60/shoot.

fnl autu regardifrg the mean aphid population before II"d spray showed non

significant differqnce among the treatments with aphis population ranged from

ft.OO/shoot to 1d.27/shoot. After one day of second insecticidal spray the mean

aphid population hecame less among the treatments were ranged f.rorn7.0O/ shoot to
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10.40/shoot in con-rparison to untreated control (25.00/shoot). A drastic change in
mean aphid population was observed in after 2"a day of II"a insecticidal spray with
significantly loweot mean aphid population among the treatments ranged from

2.20/shoot in Imidacloprid 17.85L to 9.00/shoot in Flubendamide 480SG in
comparison to untreated control (26.70/shoot) .

The data collected after the 7 days of II"d spray clearly showed the significant

decrease in aphid population among the treatments as the lowest aphid population
was counted in Imidacloprid 17.85L (1.07/shoot) followed by Clothianidin 50 WDG

(2.57/shoot), Acetamiprid 20SP (3.47/shoot), Thiamethoxam 25 WG (3.73lshoot),
Dimethoate 30 EC( 4.60/shoot),Coragen 18.5 SC @ 20g ( 5.20/shoot), Coragen 18.5 SC

@a}g p.27/shoot) and Flubendamide 480 SG (7.27/shoot). A lowest mean aphid

population was counted after 15 days of 2"d insecticidal spray which was in
Imidacloprid1rT.SSL (2.90/shoot) followed by in Acetamipid20 SP 3.60/shoot and

Thiamethoxam 25WG followed by Clothianidin 50 WDG (3.67 / shoot), dimethoate

30EC ( 4.27/shooL), Coragen 18.5 SC @ 40g (4.60lshoot), Coragen 18'5 SC @20g
(4.80/shoot) and Flubendamide 480SG ( 6.13/shoot) which were superiors in
comparison to untfeated control ( 16.80/ shoot).
The grain yield w4s found highest in Imidaclopfid 17.8 SL (28.71' q/ha) followed by

Coragen 18.5 SG aB compared to untreated control (20.64 q/ha).

Centre: Karnal
Aphid populationr did not differ significantly among all treatments one day before

rptuy. Wh"t obsetrved one day after spray, flubendamide recorded rninimum (4.33

aphids/earhead) and was at par with all other insecticidal treatments except

dimethoate (5.67 4phids/earhead) and untreated check (25.33 aphids/earhead). Two

days after treatm$nt, acetamiprid (2.80 aphids/earhead) recorded minimum aphid

population and Was at par with all other insecticidal treatments except dimethoate

(a.aZ apmas/earhNad) and untreated check (22.67 aphids/earhead). Seven days after

spray, Clothianidin 50 WDG recorded minimum aphid population (2'00

aphids/earhead r,fas at par with all other insecticidal treaknents. Fifteen days after

"ptuy, 
again flub4ndamide recorded minimum (1.07 aphids/earhead) followed by

Chlorantranilipri{e 18.5 SC (2.00 aphids/ earhead) (Table-10.17).

Grain vield (q7h$ obtained was maximum from acetamiprid (45.42.) treated plots

followed by 
-fludendamide 

(44.50) treated plots. However, all the insecticidal

treatments iecord$d higher grain yield than untreated check (34.58.).
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VI: Biorationals for the
Obiectives:

management of foliage feeding aphids

(1) To identify the promising botanicals

aphid of wheat
(2) To manage f,phids on wheat by eco-friendly products.

(3) To reduce indiscriminate use of chemical insecticides.

Treatment details;
L. Neemseed Extlact (NSE)

2. Azadirahctin 1500 pprn
3. Vekhand powder (Acorus calamus)

4. Verticillium lecaqni (2 x 10sc.f.u)

5. Beauueriabassiafla (2 x 108c.f.u)

6. Metarhizium anioopliae

7. Dimethoate 30EC
8. Untreated contrOl

and bio-agents for management of foliar

5 o/o

3.0 ml/l
5 e/r
3 e/t
5 e/t
3 g/t
0.03m1/l

Centre: Ludhiana
This trial was con{ucted under irrigated conditions at Plant Breeding Research Farm,

PAU, Ludhiana. fhe wheat variety HD 2967 was sown on 7tt' Nov. 2013 in the plots

of 6 rows of 6m length in a replicated trial. Five botanicals/bio-agents were sprayed

when the aphid population reached at 4-5 aphids/ earhead. There were total of six

treatments includflng untreated check and each was replicated three times. For

recording observ4tions, five shoots were earmarked in each plot and from these

plants ofservatiotls were recorded one day before sPray and then 1st, 2nd and 7tt'

days after spray.
epnia pop.tlutiori did not differ significant$ among all treatments one day before

,pruy f iuUt" 10.18[. When observed one day after spray, oxydemton methyl recorded

rniti-,r- (1.20) iaphids/earhead and was significantly lower than all other

insecticidal treatrhents. Similar trend were obtained at 2"a and 7tt' days after

treatments.
Grain yield (q/h{) obtained was maximum (52.M) from oxydemton methyl treated

plots and *ur ri$t,ificantly better than all biorational methods of management of

wheat aphids.

Centre: Niphad
The data from (Tfble 10.19) revealed that among botanicals and biocontrol agents

Azadirahctin 150b ppm 3.0 ml/l recorded significantly lower (47.40) population of

aphids/shoot/pllni at 1 day after spraying followed by NSE 5% (51.70) and

tvt torhiriu* arnisopliae (2 x 10s cfu) @ 3g/l (52.90). At 2 DAS, Metarhizium anisopliae (2

x t08cfu) @3g/Uecorded lowest (35.2b) population of aphid/shoot/plant. At7 and

15 DAS, the treatment with Metarhizium anisopliae (2 x 10e cfu) @ 3g/1 recorded

minimum (20.60 [nd 23.90) number of aphids/shoot/p1ant, followed by NSE 5%

(25.00 arra)a.ro14rnd.Verticilliumlecanil (2 x 1osctu) @3g/l' (31.40 and34.20)

The maximum population of aphids were recorded in untreated control plot

recorded maximr.rlrn number of 60.00, 64.10, 72.1'0 and 119.70 aphids/shoot/plant at

1,,2, T arrd.15 dayd after first spray, respectively. The plots treated with dimethoate 30

EC 0.3 ml/l regis{ered significantly minimum number of aphids as compared to rest

of the treatments !tL,2,7 and 15 days after spray.

Among botanical]s and biopesticides, the minimum (18.70, L1.30, 3'90 and 1'10)

,rrr-b"", of aphids/shoot/plant was recorded in plots sprayed with Metathizium

anisopliae 1Z xiOsdtu)@3g/1.atl'.,2,7 and15 days after second spray, respectively.
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The data presented in (Table 10.19) revealed that the lowest (0.10 and 0.33)

population of natural enemies was recorded in dimethoate 30 EC 0.3 ml/lat 7 and 15

iuys ufter sprayrlrg. The yield differences due to spraying of botanicals and

biological Uiopeittlaes were significant. Among the botanicals and biopesticides,

Metalhizium aiisoptiae (2 x 108cfu) @ 3g/Irecorded highest yield of 50.36 q/ha which

was at par with all botanicals and biopesticides except vekhand powder @ 5g/1.

Lowest yi"ld *us Observed from untreated control plot (34.49 q/ha).
Centre: Pantnagar
The data pt"r"nt"d in (Table 10.20) showed the efficacy of eco-friendly formulations

in comparison to Chemical and untreated control. The mean aphid population before

I't spray was not significantly different, it was ranged from 18.53/shoot to

ZS.Z} / sioot. After on" duy of first spray the significantly lowest mean aphid

population was rscorded in chemical treatment i.e. Dimethoate 30 EC (07.73/ shoot)

Ho*e,u"r, among botanicals/bio agen! the lowest mean aphid population was

observed in Neenn Seed Extract (NSE) @ 5%(1.6.73/shoot) which was at par with
Azadirachtin (17i,87/shoot), Verticillium lecanni and Metarhizium anisopliae (

18.00/shoot), Beatlueria bassinna ( 18.53/shoot). After second day of Ist spraying, the

significantly lowef aphid population was observed in Dimethoate 30 EC (5.80/shoot)

-i1"r"u, no significant difference was found among the other treatments where

mean aphid popUlation was 15.73/shoot in NSE @ 57o followed by V. lecanni

(t2.67/shoot), M. anisopliae (17.80/shoot), Azadirachtin (17.93/shoot), Vekhand

powder (20.87 / shpot) which was at par with B, bassiana ( 22.00/shoot).

Aft"t 7d,ays of Ist spraying lowest aphid population was observed in Dimethoate

30EC ( OZ.OZ/snoqt) whereis among ihe biorationals sprays the lowest mean aphid

population was ip NSE @5% ( 1S.80/shoot) in comparison to untreated control (

)+.OZ1.O" the l5ti day of Ist spray, it has been clearly noticed that mean aphid

popiation was i4creased than the aphid population which was recorded on 7a day

uftit spray. The lowest aphid population was found in Dimethoate 30 EC

1t+.zz /zhiot), follpwed by Azadira.ltitr ( 15.77 / shoot) NSE @ 5% (19.93lshoot).

ih" 1n"ur, aphid population before 2"a spray showed that in Dimethoate 30 EC the

aphid population was (L5.00/shoot) which was significantly different from other

Uiotutio.ruts whicfr was ranged from (20.00-27.93/shoot) in comparison to control

(26.70).Nter one qlay of II"a spraying again the 19a1 aphid population was counted

rignifi.utUy less it Dimethoate 30 EC (7.87/shoot) in comparison to other

treatments. Amorig the biorational treatments the aphid population was srgnificantly

different in Azadif-achtin (16.00/shoot) followed by NSE (17.60lshoot). Similarly on

the 2na day of II"{ spray significantly less mean aphid population was observed in

Dimethoaie 30 Ec ( 5.67 / shoot) whereas among biorationals, Azadirachtin

(1.4.27 /g.,oot) and NSE @5% ( 16.60/shoot) had significantly less aphid population

in comparison to other biorationals. On 7 and 15th day after II "d spraying / meiu:l

aphid populatio4 was again significantly less in Dimethoate 30 EC ( 5-10 and

S.faTsnooq whe{eas urnor,g the biorationals the lowest aphid population was

counted in Azadi{achtin ( 10.93) which was at par with NSE @5%(11'.27 / shoot)'

The grain yield cfearly revealed the efficacy of biorationals with highest grain yield

in NbK O-S lso.Erq /ia), Azadirachtin ( 36.51 q/ha), v. lecanni ( 35.25q/h)' M.

anisopline (34.95 q/ha), B bassiana (33.69q/ha) and Vekhand Powder ( Acorus calamus)

pl..n/ha) in comparison to chemical Dimethoate 30 EC ( 29.88 q/ha) and untreated

control (24.81' q/ha).
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Centre: Karnal
The data from Tabl e 10.2'1. revealed that the treatments among botanicals and

bioagents, Metarhizium anisopliae g g/t recorded significanfly lowest (16'33)

poprilation of aphids/shoot/plant at L day after spraying. followed by.,Beaueria

ioirioro(2 x 1gaci.u) @s g/I(t9.00) and Verticilliumlecanni (2 x 108c.f.u) @3g/l (21.00).

At 2 DAS, in treatmeniwith Metarhizium anisopliae (2 x 108 cfu) @ 3g/1 recorded

lowest (12.13) population of aphid/shoot/plant. At 7 and 15 DAS, the treatment with

Metarhi'zium'aniioptiae (2 x iOs cfu) @ 3g/l recorded minimum (4.93 and 10.00)

number of aphids/shoot/plant followed by Verticitlium lecanni (2 x 10sc.f.u) @ 3g/1,

Beaaeria bassiann (2 x 10sc.f;u) @ 5 g/l and, Azsdirshctin 1500 ppm 3.0 ml/ (10.33 ,12.67

and 14.00 aphids/shoot/Plant).
As against in untreated control plot recorded maximum number of 30'60, 28'20,22'13

ana 
"ZS.OO 

aphids/shoot/earhead/plant at 1, 2, 7 and 1'5 days aftel first spray,

respectively. The plots treated with dimethoate 30 EC 0.3 ^1/l registered

significantly minirlrum number of aphids as comPared to rest of the treatments at l',

2,7 and15 days after sPraY.

The data preienteg fiUf" 10.21 revealed that yield differences due to spraying of

botanicals and bio[ogical biopesticides were significant' Among the botanicals and

biopesticid es, Metqriizium siisopliae (2 x 108cfu) @ 3g/l recorded highest yield of

+A.iS q/tra which was at par with all botanicals. Lowest yield was observed from

untreated control plot (37.08 q/ha).
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VII: Additional E4periment.

AE 1: Management of wheat root aphid (Rhopatosiphum rufiabdominalis) with seed

treatment of different insecticides.

Centre: Ludhiana
Managementby seed treatment: This experiment was conducted in the rainfed fields at

plant-Breeding Research Farm PAU Ludhiana. The wheat variety PBW 175 was sown

on 6ft Nov 2013. Before sowi4g, the seed was treated with five different insecticides

separately by spraying on the spreaded layer of equal quantity of seed on polyethene

shlet. ThL treated $eed was dried overnight before sowing. There were six treatments

including untreated check and each was replicated thrice'

The data on root aphid incidence indicated that 21 days after seed treatment

minimum root aphidpopulation was observed in imidacloprid 600 FS (4'06) treated

plots and which was iignificantly lower than untreated control but at par with all

other treatments (TabL 10.22). Similarly after 28 days, minimum root aphid

population (4.66) was observed in imidacloprid 600 FS followed by thiamethoxam

TOWS treated plAts (6.66). Similarly 35 days after seed treatment, root aphid

population/tiller Was'significantly low in thiamethoxam 70WS treated plots which

*ur" ut par with qther insecticidal treatment but better than untreated check. Thus,

it was cbncluded that seed treatment with imidacloprid 600 FS @ 1.0 ml/kg seed

followed by thiamethoxam 70WS @ 1.0 g/kgseed can be used for the management of

root aphid.

AE2: Eco-friendfy rnanagement of foliage aphid on wheat through animal origin

product cow urind based treatments.

Centre: Pantnagal
The trial *u, .o.dl.rcted on the use of cow urine at different concentrations @ 10%,

20%,50% and 100% and neem leaf and seed powder extracts@ 2To were prepared in

cow urine (10%) fpr management of foliage iphid on wheat. In this trial, in place of

chemical fertilizer organic -urr,rru *u, pt"put"d using cow dung and cow urine and

applied in the pldts every after 21, days after sowing, whereas in other experiments

,rr.u *u, apptied fwice iter sowing in the plots. The data presented in (Table 10'23)

showed tttai Uefqt" one day of I't sPraying the mean aphid population was not

significantly diffefent urnottg the treatments (19.00-20.80/shoot). After one day of I't

sp"ray mean aph{d population was significantly different in Dimethoate 30 EC

lif .SOTrnoot) whqreas in remaining treatments there were no significance difference

in aphid populatipn i.e. ranged rrom rq.ao/shoot to 20.73/ shoot. After lna day ef I st

spri sigpificant less mean- aphid population was observed in dimethoate 30 EC

pZ.n1"i"ot) follqwed by NSiUE 1f+.aOTsnoot) in comparison to untreated control (

24.87f shoo9. On fr-e 7 day of Ist spray, mean aphid population was.lowest in

Dimethoate 30 EC (S.2Olshoot) followed by NSCUE @2% (1,4.53/shoot)' After 15

days of Ist spray, pimethoate 30 EC spray showed the least mean aphid population

lOO.eSTsnooi;U"t Among the eco-friendly .o* urine treatments significant less aphid

population was observ"a ilr O 20% (15.0U shoot) which was at par with NSCUE @2%

its.gr/"noot), cow urine @10% (1,6.93/shoot) in comparison to untreated control

(24.93/ shoot).

In the observatiorls made before one day of II"a spraying, the mean number of aphids

was ranged from9.33/shoot (dimethoate 30EC) to 21'.07/shoot (cow urine @100%)

Af CW €IBIP, P r o gr e s s Elep ort, V o l.ill (Cr o p Pr o t e cti on), 207 4



treated plots. However, in all the treatments, the populations of wheat aphids were

not sigrrificant$ different from each other. After one day of II"a spraying, among the

treatments, maxifirum number of aphids (20.33/shoot) were found in the plot

treated with cow urine @l}o/o,wlile the minimum (05.67% aphids/shoot) was

observed in Dimetlhoate 30 EC heated plot. Among the eco-friendly cow urine based

treatments the significantly lowest mean aphid population was recorded in NSCUE

@ 2% (1.4.66/shoot) followed by cow urine @20% (15.53%). In all treatments, after 2,

7, and L5 days of spraying, aphid population varied non significantly among the

cow urine based treatments but significantly lowest population was found in NSCUE

@2% ( 10.23/shoot). In comparison to eco-friendly cow urine based treatments

significant d.ecrea$e in the mean aphid population was observed after 15 days of

application in chemical, Dimethoate 30EC ( 3.87/shoot).
The grain yield in eco-friendly cow urine treatments was found significantly highest

in NSCUE @27" tncomparison to untreated control'

CONCLUSIONS
The high population of natural enemies (natural control) was observed in the plots of

eco-friendly management approaches such as application of biorationals and cow

urine based treatrnents. The nafural enemies such as predators: nymph and adults

of Coccinella beedle, larvae of chrysopa and maggots of syrphid fly and braconid

parasitoid. Diaerdtieltn rapae Laid eggs inside the bodies of aphid which turned dead

and mummified qn the foliage. Predatory bugs and spiders were also found in the

plots of eco-friendly management approaches in wheat crop. The cocoons of- Cotesia

(tarvat parasitoid) were also observed during March 201"4 when Helicouerpa armigera

larval population (only 5-10%) was seen in wheat foliage cocoon.

The aphid popu{ation was significantly high on wheat foliage in eco-friendly

treatmlnts l|iorationals and cow urine) in comparison to chemical treated wheat

foliage. Chemical flpplication was hazardous and killed the higher aphid population

with"significantly less grain yield in comparison to eco-friendly treatments may be

due to ill effects of chlmicals on crop physiology. In cow urine treatments clear

observations wele made during spraying of cow urine @ 50 %elr'rd 100% which

caused scorching pf wheat foliage which affected the grain yield.

Thus, it may be iqncluded that animal origin producf cow urine is safe, eco-friendly,

readily u.ruilublu, almost free of cost to farmers and have long term effect without

having any adverge effect on crop ( if applied in diluted form ( @ 20% ), environment

and human healt\ in comparison to hazardous chemicals'

Further studies a1e surely required to come to the final conclusions regarding the

role of cow urine and its combination with plant extracts and use of biorationals for

management of fQliar aphids in wheat crop.
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Experiment No.7. Chemical control of foliage feeding brown wheat mites

{Petrobia latens) on wheat croP

Centre: Durgapura
A trial was laid out at RARI, Durgapura, Jaipur for the management of brown wheat

mites Petrobia latens on the wheat crop through foliar application of acaricide and

conventional insectticides. There were eight treatments including untreated check and

each treatment was replicated thrice .The wheat variety Rai-4229 was sown on

22.11..201g in plots of 16 sq m size. The mites/1O cm2area on three tagged plants from

each plot separately was recorded from different replications at 3, 5, 7 and 15 days

after spray *h"t"ar, yield was recorded at harvest. The infested plants were tapped

orr", 4 glycerine-srneared slides held in a thermo Cole sampler at ground level for

recording the mite population. The observations were recorded from 3 spots per plot.

The averige of the data was computed to number of mites/1O cm2 area. The percent

reduction was calculated by Henderson and Tilton's formula. The data presented in
(Table 10.23) revealed that all the treatments reduced the rnite population
iigniticantty and increased the grain yield as compared to untreated check. Irritially

oib"fot" spray the mites population was statically non significant, after 3'd day of

spray the minimqm mites population was spiromesifen at 1.0 ml/L (8.33:69.75) at

par with propargflte at L.5 nn/L(8.66:68.69), fenazquine 2.0 ml/L (9.55:65.72) and

profenofos ui f.o ml/L (9.66:65.39) when compared to untreated check (27.66).

bbservations taken after 5'a day of spray indicated that the minimum mite

population was dbserved in spiromesifen (7.00:76.21), at par with all treatments

exiept dicofol (8.99:69.), followed by ethion (9.33:68.29) A11 the.se treatrnents were

significantly better than untreated check (29.55). On 7m day the mite population was

reiorded minimufn in spiromesifen (5.88:81,.73) at par with bifenthrin at 0.8 rnl/L
(6.11:80.9a), fenazquine (6.89:78.78) and profenofos 7.11',:78.20). The mite population

in all treatments niere significantly lower than untreated check (32.33).

The mite populat{on count was slightly increases Uy 
-15i 

day of sPray and reorded

minimumin spirsmesden (7.78:76.40) at par with bifenthrin (8.88:72.95) propargite

(9.55:71,.1,6) and f$ttarquine (9.55:71.28) and profenofos (10.00:70.07) as compare to

maximum mite pQputation in untreated check (33.11). On the basis of pooled average

mite population $? all four intervals, the minimum mite population with higher

p"r."i-rt reduction was recorded in spiromesifen (7.2a:76.28), propargite (8.2L:73.22),

fifenttnin (8.27:7/.79), fenazquine p.+t:zzoo) and dicofol (9.13.69.96) as compared to

standard check e{rion (1.0.9i:6a.07, the maximum average mite population after all

four intervals wab recorded in untreated check (30.66). The maximum grain yield

(q/hu) was obserrfed in plots treated with spiromesifen (31.08) atpat with propargite

ia'b.fZj folowed Sy other treatments and at par each other and better than ethion

(26.48) which was significantly better than untreated check (22.50).

Cenhe: Ludhiana
This trial was cpnducted under unirrigated conditions at Experimental Area,

Department of P[ant Breeding, Genetics and Biotechnology, Punjab Agricultural

University, Ludhiana.. The wheat variety PBW 644 was sown on7.11'.2013 in the

plots of 6 ro*",6fn long in a replicated trial. There were eight treatments including

untreated controli The population form each plot was recorded and expressed as

mites/10 cmz sh4e area. A11 the pesticides were applied on 21'.03.2014 when mite

population reached at its peak. Observations were recorded one day before and one,

AICW €rBlP, Pr o gr e s s Rep ort, V o l.ill (Cr o p P r o te ctio n), 20'l'4 2tl



two and seven days after spraying randomly from each plot. The data on grain yield

per plot was recorded and converted to q/ha.

The data on mean mite incidence one day before spray indicted non-significant

differences among all the treahents (Table 10.24). \A/hen observed one day after

spfay, propargite @ 1.5 g a.i./ha treated plots recorded significantly lower

mites/1bcmz area (2.46) as compared to all other treatrnents. However, the mite

popuiation in all these treatments was significant$ lower than untreated control

(+a'.OOy. Similarly, two days after spray, all the insecticidal treatrnents had

slgnificantty lower mite population than untreated control. Also 7 days after

hlatments observations revealed that propargite @ 1.5 g a.i./ha was superior

treatment in their efficacy against brown wheat mite.

The efficacy of inoecticidal treatments in protecting the grain yield_ revealed that,

propargite 
-@ 'L.5 g a.i./ha (47.28) was superior recording highest yield and were at

par with all other insecticidal treahnents.
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10.3 INTEGRATED PEST MANAGEMENT
I: Survey of pests lnfesting wheat and their nafural enemies

Centre: Durgapura
Survey of pests infesting wheat and barley and their natural enemies was carried out

during the crop season 2013-201,4. The termite damage in wheat fields remained

moderate throughout the crop season (Tabte 10.25). Population of brown wheat mite

was medium and noticed on the later or ear head stage of the crop. However, the

attack of pink stem borer in wheat was also observed during survey of wheat crop.

The incidence of Spodoptera litura and Helicoaerpa armigera was very low but

widespread. To explore the bio-diversity of insect pests and their natural enemies in
barley during the crop season, the aphid population was moderate to high and

predators like Coccinellid beetles C.occinella septempunctats was also observed as

predating on badey aphids. The Rhopalosiphum maidis was observed as the

predominant species of aphid in almost all the surveyed of barley crop locations in
lh" ,one. The terrnite infestation in barley crop was remained 5-L0 per cent in the

zone. Occasionally reports oI Spodoptera litura and Helicouerpa armigera infesting

barley fields were also received from some locations during surveyed.

Centre: Niphad
Survey of wheat fleld was carried out in some villages of Nasik and Dhule districts.

The aphid populAtion in Nasik district was heavy. The severity of damage was

recorded up to 5 to 35 per cent. The infestation of root aphid was observed in
medium intensity in Dhule district. The Coccinellid grtbs and beetles were also seen

frequently in the fields infested with aphids (Table 10.27). The farmers adopted the

control measure for the management of aphids.

Centre: Ludhiana
In order to monitqr the insect pest of wheat, survey of Punjab state were undertaken

during 2013-1,4 crop season. Sporadic incidence of termites was observed in village

Bargii,District faiidtot. Moderate to severe incidence of wheat aphid was observed

in some village of Karnal (Bastli), Kaithal (Batta and Dakala), Jind (Danola), Hisar

(DWR r"r"ur.h F4rm), Mukatsar (Chakdiwala), Sarenaga (Sekha Kalan) and Moga.

Moderate termite damage was recorded in some parts of Karnal (Basthali) and

Kaithal (Batta) while minor incidence of Pink stem borer was observed in village

Bilaspur, district Dabwali and some parts of Nawanshahr district. The grubs and

adults of coccine[id beetles were seen frequently in fields infested with aphids. In

most parts of Pu1rjab, farmers practiced L-2 sprays to control wheat aphid in their

field. Low level qf root aphid incidence was also observed in few fields in KVK
Bahowal and adjoining areas.

Centre: Vijapur
Survey of wheat 8[ barley fields were carried out in the state during the crop season.

The termite damage in wheat fields remained moderate through the crop season. The

population of H. armigera, pit* stem borer , aphid, surface grasshoppet, Spodoptera,

ihtipr, shoot fly, hrown mite, jassids and cut worm were negligible. In barley fields,

the aphid populAtion was low to moderate. Among natural enemies, Campolatis

chtoideae a-larval parasite of H. armigera was observed. Predators like coccinellid

beetles, chrysopedla and syrphid fly were frequently noticed predating wheat and

barley aphids.
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Centre: Kanpur
Survey was made at Daleep Nagar and Bojhha Farm dated 30.01.2014. The incidence

of shoot fly was observed (12y") in varieties PBW343, DBW 39, K 9'l'07 and Halna.

The incidence of termite was observed in irrigated crop 20 per cent and cut worm
infestation 1.5 per cent in same varieties.
During the survey of pest infesting wheat crop in IInd week of Feb. 201'4 at Village.

Deegh, Murlipur, Muradpur, Devipurwa and Mati were observed at booting stage

of termite infestation 20 per cent in irrigated wheat crop, Aphid infestation was

observed in barley crop moderately resistance in different cultivar on varieties K502,

Habra, HD 2733, DBW 39,K0307 and K551 (Barley). Survey of 2"d week of Feb.201'4

pest infestation fields wheat & barley in village Bhailamau was observed termite

infestation 12 per cent in irrigated fields on varieties DBW 39, PBW 343, HD 2733 8x

Halrra, in Barley Var. K 551. The infestations of shoot fly 12-0 per cent in wheat crop.

The minor incidence of pink stemborer 2.0 per cent (Table 10.28).

Centre: Karnal
The survey of wheat in Punjab and Haryana state were undertaken during 2013-'l'4

crop season. Moderate to severe incidence of wheat aphid was observed in some

village (Table 10.30) of Karnal (Bastti), Kaithal (Batta and Dakala), Jind (Danola),

Hisai (DWR rese4rch Farm), Mukatsar (Chakdiwala), Sarenaga (Sekha Kalan) and

Moga. Moderate termite damage was recorded in some parts of Karnal (Basthali) and

Kaithal (Batta). Minor incidence of Pink stem borer was observed in village-

Harsoda, district Kamal in village Bilaspur, district Dabwali and some parts

Nawanshahr disgrict. The grubs and adults of coccinellid beetles were seen

frequently in fieldF infested with aphids.

AICW ?BIP, P r o gre s s llep ort, V o l.ill (Cr o p Pr o te cti o n), 201 4 2'1,6



<n

I
ro

o)

(!
li

G'

z

.9F
g.E i
J::E('J iri O)!!x

d

h
V

0)
L

H

lr

c)

(!
z

U

(J

U

q)

U

U

UJ

oo

r
U

-
A

.F> g" E
9J 6=
bHE6
Ei€ 3A

bE
C\l

I
H

q)

n
^a.Ea\Xg)

t\-r' tO C/)

C{ Fl 'o-a

gSXxx
A o-)i i{ iXEoA..o

-.

I

^E>a >a!J (,;^ >Q --
'i -->ii fu -irOJjl r,!Ori-YVr:

;F

N

o
q,
t{

AJ

U
r,

d.

q)

q)

rE

G

tr
q,)

(!
(,)

U)
q.)

(r'

(!
q)

3

lr

O.x

TS
(n.=

6

T+ kk

(EG

k!kL.-.- - -
LKLL
vvYv

OJ

6
z

cl)+
t*
0u

F+

O(at*/./a-
LA

.v4r<\

qacr 9R
'd.E n-r!'ti"Y:\r
F.il 

= 
N E\_ ${di

o qr.S St .=.s s'! tr: ts-t F*!<,:ds

E
"d9trbor!q
*'? (n't t"
GI|E>;

c.lt- o\@roco c{
tln/1

t\tONC4C4
HXH #*'i- -f I'i ?'1(u(g(E(!6
.{^/(V.6A

c_l

IA

N$ro /1
f.- ro N Ri tZ
HXS hb'r- -r- i =1 =
.V tV. tW. A h

6l
rO
c{

I
/a

NroNC4
N\OcO IoNo >'99Y*
*./(V.A

c{
rO
| 

"'r^ro-rAt-roc4^iD\ \O .r -,-

Ehg_?.:.: L LdRdd
MMAA

oEE* y

, E€

l.lr.)
r+ H ts ri

s rg$
+.
SD.F

H

k
H

pl

bo
L
!

!1

k
H

U)

rn
c,l

q)

!
F

6q

Uor
Y6Fnd

0')
L

$sj
ci.r = x
..1i E .=

ts1 \-/ (E

c')k
$(E

R€ E

Y bo.=
ri l-l (s

gr
6oi(,)lr

stp(q
Fa 6r
c.l-:
9!'6'X
Y (/J.=
Kd x

gU
d'i:(E

e1 rE
Y G.=
ro E'Oou) d

x7AICW &BIP, Progress Report, Vol.ilI (Crop Protection), 2014



(/)

o,)

q)

U

E>5trt9zd

sE .s_-p.Ee
.^F-dfu+i

x sE s* *, E E i g i €:
SEiSFE€fi5I€Rg,*-eUUPUEardJs{8 $5 SH nEde ES 5

h
'6*
6.9

oi'oF9E3ZE+U)(,-
OJ CJ9{bo
^(!

.-1 S

L

IJ

U

e.

'F

ahq)P

E_V

mFi

I

E
I

.tr
I

O?{

6l (E

-.iHO
XFr; .r,
Oa

(')F

?q

€*
i:s
x \:r
.t(. <

I I I I

-.

lr

'r-1

(h
.a)

U

tr

(,

I I I I

(!d
6.3
.:F
9'=

(g.=
XU)
O.*

oo{
HP-::?Y

'F^ >
d;- >

I I I

bS

Fri
rrl

3

CJ

H

o)
CJ

bS
@

ErrI
3

c)
-.
k
OJ

g)

-.
3

-.

(a
.9

ts-utl

Sbs
.-a
*r!
s3
.:l
,tr bs

<:

-.
.i

=clN.i
-$c
.i .Y
(g*>0.h{o
tS -i rr\x"
.s" ; d-<

LUrT{ts 9f:
's qs>
.s € -"'*'r o\i3.sN{ 5tr

=n
I

co

6l
(n
q)

q)

q)

0)
bo

C/)

di
r-5oJr

>o

bo

(h

CJ

qJ

00
c.)

3
U

I

H

I
0,,

'r'1
U

&;
(g
H

G'

L{
OJ

t
(!
(!
qJ

3
br

o
q)

o

\d(\

q)

s(!
F

oX

ilr(,]e 
=-oZ,;o

cO c{ c\t l]o ri co 6l c! cO c-l F co N N rO F cO N c{ rO

o

:,t bD

}\ 1.1

rb
o r+r

o.E
9tt
<3

.9 I

I

I AY'o
I

I I

I

I

I

I

I I

I I

I

I I

I I

I

.o
I I

I I

6

g
h

I
j

z
-.

e.

z

(t)
c)(n

-.
)1
-.

tsi
6

(n

-.

Lr

-.

H

v

F.

z
d.

J4

-.

e.

z
J<

(t)
c)

C']

-.
-.

k

.F

h

o
|F

.H
(ti

-
bl

z
-.

bJ

-.
d

z
)1

ah
0)(n

-
k

(n

-.

L

H

v

HA
'i
v)

)1.Ft

-.

Z
-.

(d
)<

z
-.x
-
(,J

(n

-.
e.

-.
)1
-.

-.
-.

tsr

-.

(,

-.

L

ii

k

Tr

(h

)4

-.

z
e.

J
e.

-.

(6

z
-.
,v

o
a.)(,

-.

-.
)1
-.

/

tr
-.

U)

c{)
Fi)
Uo

z
o.l

s
Ff;

z
tf

s'
ti

;

z
N

sr
ti

)

z
tf

s
F4

OJ

z
c-l

AICW&BIP, Progress lleport, Vol.ilI (Crop Protection), 2074 218



!!>
t9zt,

-:\J -e J4 *'dor6o (g o
CkC60Jv)SSEb sH b

€E sEsf.fipE;
.E *p gei,E E e*
\ x:E 9.rtU),: OOIk"

h'6*
65

F9e3ZEgU)
(,)r
o0J
9i bO

^(g
-r..1 r!

@
tl

bS

T
F]
3
bS

c.l
-

v)

rr

L

0)

sE
NYev
(E>
PT
l(E(EH

-g)

ooy
f-4

.s --

ul-

tl

bS

Flr
f!
3
bS
@
-.

.H

ah
CJ*t-

tl

bS

Fl-

rrl

3
bS
<'i
F-
.H

6

ti.

-.

F
ql
N,s

9)
oo

F
tl
1,r

,P .b+is

rO
tl

be

Fr{

Irl

3
be

-
'r'l

(a

-
-.

co
ll

-s

Jrrrl

3
be

tr
-.

'!-i

q
c,)

bS

-.

v)

H
-.

OJ

h
I
c.)
H
(h
(a
0)

L

z

E

I

bD
cl

(n

dt
>,EE!
>o

NE
r+iJi P
- =c)

' 
H€

F rr) cO N q.l Fi ro cO c! 6l ro

-d'!{ bD

>,F

r' r+r

c.E9o<g

I

I

I AVE
I

I

I

o

g
h

F1

-

L

'r-l

H

o
Tr

.H
6

z

d
AI
+
J
-

-.

z
-J

(,
0)

U)

p
E

-.-
tr
-.

U)

L

e.

.H

li

v

A
'r-l
(t)
6

)1

4

-.

z

)4
-.

-.

z
)1
-.

U)
a)(,

-.
-.

x
z

-.

t
k

(,')

2
Fr <r

ztrr <i6l rr

219AICW SBIP, P r o gre s s Rep ort, V o l.ill (Cr op Pr o te ctio n), 2074



0l

o)

(!

6z

q) Fl. (,,)

-1t a)o iso)

Q

ss
\J s('l

P $ *'i
o f\oj

U

ss
$ s(/]
PSX
o f.L 0J

(.)

qr S-C')

:-? .s x
o !5q)

U

qr $(,)

o !-cJ

ss
qJ S(,

o i..\ o)

Q

$ s-(,

O $QJ

th
OJ

lr
U

U)

q)
T

0.)

E

XE>p
Hq1*

O) O)
+r

a)
T

c)
irl

E&
tE
_>,(!H'O

k k
L

sqr

k
'a

k

G

H L

o

z

6

-.

o

e.
-? .. *.v x.:
-c x,<o-;7 0
<- 6

q) v)€ (rl
E
e.

z
q,)

q)

U
{r

Iro

(\
(,)
(E
0,)

Gt

(!
CJ

3

q,)

I
GI

q,)

F

(t)

€

F

a
D-N

0,,

ct
F

3
hn

4,,
bo
|!
(n
q5

G'

i
0)

e.

.Ynt
o
'l oi

seEc\| rr 0J
a*lb{
Ei(>

(
c.)

-.

U
0)

L

t.lv:AX

Fi C,)O>
>s
A9'
FQ)Z>

z
@
c{6
,) .-

i;
sEg
- ='r-ts€6co10;^ \cO
-qJ ..:Y 0)s !.t
= 

eE<-r&HX CJz6>

ri
cO

2
(t)
0)

(g-

Hi-

s'F(6F

c.q.E
.)c\ 5Xn i
YF=i*{|Ji

ri
co

si
q)

-.

0J q,)

!(E'>o
tl!

aS bi

.) i\ 'E

.i
cO

u)
0,)

o0)
I(sa
>Q
LLLF.o,.t.co or

ririE
,.)N!
'l^ 

o
YF;

ri
cO

2
si
OJ

d.

cJ a)
!(EP>o'n I:
i^HaS bi

.iNEX/1 O

J rli tO

oEE* 3

, F€
cr) v rO

co rO v rO LO

_ \.-: E'OFXEE
iEFF7d tr

OJ

L:

0,)

bo
tsiL Frk

E
s,l

L
H

ql

trI

OJ

L
tsr

k
H

(,l

q,,

(E

Gl

Fl

d
{ df)
>tH

ENdN

U'tr
.tH

-.

Y^F
>' ll
:b
E,2,

(a

(En

'i 6l
O. c'i
H.:
Ets

3 c., <,

E EXp. l-.
-C g.n
(nFAO

L

Y,ZcJ^)1 +'1 <i5:ri(,i?
0J (') t:

% Eb6_CA
VFo;i

|-r

XR
=H
EK

,Y

rrt

-.
=<i
tr c.t
Vr<
?iY
<X

tr
-.

(gcl
h'rt

220AICWSBIP, Progress Report, Vol.ill (Ctop Protection), 2074



Ul
AJ

o
AJ

6

cl
z

/e-..: 5
A^ tlt !
;:-N d

6#U
!!i
(E

-.

tP5'Y
E/

' 'd&

trl(g!l

E.6.d
:Hlr< bori

q)

z

I

tss

:i.4.q$

sxb
ss6*'Fsq.
!J S-=.Y q)i:
\J(^\J

o
G'v
OJ

c)
U

.r's b €

.EE H"i
- J,E E

O)

NYx$
o)X

$H$#!

o>\
*vv,nz
3X c
A _-.i

6n:
be be.9 

= 
SXSRSAE:

+
xx*xf

N FNYti E Fr C-.1

I({)

N
o
0,,

q)

o)

GI

(!

0)

(!
o
o

q,)

GlI
E

GI

(d
o

3

U)

oo

ta
U

o

6
(/) F E.H E.

4d4d

>>x>
tr
-.

p aa !LEAoo.=,= - -i-dnn

o,

z
€'.9 b -.'EFE=VH!A
-6lP-6FU<

k

E
U

!'gl!.Ep: F'<
6F<

e.
>\ ll

YA9
.FU!VJ-

-.i^tr-c Y)< CJ
L'AV-H

t:<6E5
c)
bo
r!
6.q
'oo
E3
xbo
o:
tsi
(\t

oi= HI5,rv
R s Eotr

^J:-E.v;f &F
i{ r.-' .H >.

=e 
F+coo L (d

^ 
\l il^m

c)
I

sp FiAu#E:t -r i.jNtr>316V;O

;(E

3rcco'o i
-: d !nndJK-EAEFAHTO
/1:l:\l

(,)

H3
ze

(,) ri
ro

sUertrbo
d'!

.3/
Eg

-7/
'E "U

E.9

.7H
E.U

00
6l

q,)

cl
F

E.;
l,:i.EE
(! o.)

qE

L-

iz hX qft
..igtEo '= ri!-.i (g .\'HOd

f --95R-:1Sl
N FE E'i'r:9Vit-)

Pd>>d>

 e,oie
N=o(g
ro *l

227AICW&BIP, Progress Report, Vol.ill (Crop Protection), 2074



q,)

o)
U
<n

I
ro

N
o
OJ

H
q,)

q,

(!
H

(!

d

(t
.a
15

.!
cl
0)

3

o\
N

c,

(g

H(,J6AJ
.P i.l|\':z6

riL-

t! '!''i

tsi -YC. \J

I(aH

6* 0.s
€EHS*9 R:.S S
-.iA-^ qs
li. V li{ L{ L

IJ
Hi

E !.'l e
OJXL|-i-Y >

Cr L,/ (,

(,R

F O.S
.=(,)i".
U(EUXUlrC!R
r-iA'n S

r,-
U
U

a
SJ

U

OJ

-.
3
-.

-.
c)
at)

0,)
tsr
0.)

3
(t

Lr
-.H

ti

-.
-.

tt)

c)ti

tr
CJ

o

tsr

(a

ti
U

h
o

9a
trbY

LO
I

sr
I

rO

ro
I

sr

<r

ro
rf

I
rO

AJ
bD(!

ct

o
x
F

0)

€
at

,Y
0)
H
(a

obO

-v€U
Fi(,

c)

ah
,Y
0)lr
(a

-
ob0otr

?lv
{U
;-Jllr 6

0)

v)
,v
O)
Fr
Ch

-
obO9,4

:v
!9:-,Fr(,

#
OJ

(,]

c)
H
o
e

obO
-il v
!9
i-J11 th

(,
q,).!E

P>
59i

\1(J

'--
Pets.=(n
;i;

0)

o

tg
z

(n

-.

(D

-.

(n

-.

(,)
E
-.

sSs
Xc(SF

s< \l

bD
6

c)

(!i
h3E9
ri bD(! ...>E

OJ

.F

0)

qJ

0) 0.)

.H

CJ
bo
0)

o)
.il

0)

C.)

q)

-.

krt

o'dE* 3

, fi€
rO
N c{

rO
c! .oE

/.

ct)

toE
-
o

s rg-g
91

L
Lr

p]

bo
L<lr k

H

q)

H
tr

g)

tsrk

o
GIE

6

(\t +.19.n
Fl

L

q)

E
t-S
G',fii
s I C1]

g" Fh
>F<3

k

e$
H iN
8oFh
= Y'\
>a1 =

1"1 +

f;a
Ao";>=*-
=?-\5tN

k

vsx
Y99
Zr'l'i<vaz

ffrf

H

-.
d.

222AICWSBIP, Progress Report, Vol.ill (Crop Protection), 2074



o

AJ

U
\n

I
ro

N
at)
OJ

OJ

q)

G'
H
E
GI

tr

-r,)6o

rqzd

o

z

A_EY
9P|i,Y

.'s
^-

9Hf,,Y

(,)

ti
U

o
AJ

bs

c.i

bs

cfj

bs

o.j

(,)

G'

(/)

li
e.

!

E

k LKH !L

o.)

z
: p'i

-60.) F

h
c)k

JO

OJ

U)

H

<.AJ fi
(,

- 9.1

.: .i

A-

<.q-

Fts
hqr o
.E pt
HE bI

0)

'n

0)

0)

OJ
bo
CJ

q)

.t

c,)

O

'n
uoJ

I(tl

::^
c)

bo-

.ro
(E
Hrt

th

ts.9

zao

ri
lor rO ro

N ts

sU
ETibo
(\' 1.1lE

OJ

k
H

gl

bo
1!l
L

IF

0)

bo
L
t

g,r

Lrtr

cl

k
H

fil
o

Gls
d
(!

6
q)

3

q)

(n

co

or

sr!
F

U)

o

E

h

L'

Fl

e.

e.

Fl

0)

tn

-
.X rivro
0J c.l
:c{

>=

qn

-.

k
OJ

-.

!

v)

!(Y

F Oco
ldExi
d !':bbI ti

bO Fr c-t(! .^'N

FEi"

(,
k
+co
OJN
::9 c-t

> i.i

d,AIAK
JH L K i

E*E#s
E >9*9 )rE

x (d>
-E t -,.1 V| 6H !3tdi aIF€ F
+a.E *:j .F'E d: .-: u)4geE g
(! 

= 
(! 6*E{> Hi-g ,''I;.R ! F??9 -9= EE E5-q>

gE..+Fq
EE TgS9 -2 9a
T "q'l E',6 i;
Ssrg*'{:= (!ii (6r: 5>cacacoz=

-.
H*
t<
(t)

ts

!r

dE>rX?vi:Y4'

aE

,fJ
(,Hg.?
cJ -c{Y >\<i
F.qN.aao

223AICW €IBIP, Pro gress Report, Vol.II (Crop Protection), 2074



Experiment No.9. Incidence and population build of maior insect pest in
different dates of sowing. (New trial)
Obiective:

1) To test the response of various wheat varieties/lines of wheat to aphid
attack on different sowing dates under field condition.

2) To deterrnine the effect of sowing dates on population built up of aphids on
wheat.

The experiment conducted for incidence and population build of major insect pest
in different dates of sowing at 15 days interval under irrigated conditions 2013-1.4 at

Niphad, Ludhiana and Karnal centre (New trial).

Methodology and observations to be recorded
The crop was sown at three different dates of sowing at 15 days interval and no
insecticide was applied to control any pest in this trial. However, all other agronomic
practices were fo[owed for crop raising. The data on all major pests viz. foliage
feeding aphids, root aphid, BWM, termites pink stem borer etc. were recorded at
fortrrightly interval starting fuorn 21, days after sowing until maturity of crop. The

first incidence and population build of different pests were recorded and
documented in tabular form.

Centre: Niphad
Results:
Aphids: Date of sowing:
From the data prEsented in Table 10.31a indicated that the aphid infestation started
in mid of Dec. an{ gradually increased during vegetative growth of wheat crop. The

population reached to its peak in the month of Jan. The decline in population of
aphids was recqrded at the end of Jan. when the maximum and minimum
temperature raised. The poputation of aphids was not recorded on croP sown at 1st

Nov. (D1),16m N$v. (D2) and 1't Dec. (D3) at 26 days after sowing. The crop sown at

1st Jan (D5) recorfled the maximum (4.36) number of aphids. The crop sown at 16m

Dec. (D4) recorded the maximum (6.90) number of aphid at 33 days after sowing.
The minimum (f.[S) number population of aphids was recorded on the crop which
was sown on 16m Nov. (D2).

At 40, 47, 54, 6'L, 68 and 75 days after sowing, the maximum number of aphids of

43.72,73.79,90.17)260.86,389.91, and 35.70 per shoot/plant were recorded on L't Nov.

(D1) sown crop. fhe increase in population of aphids in D1 was noticed since 40

days after sowing to 68 days.
At 54 and 6'1" dayp after sowing the population of aphids on crop sown at 16m Dec.

(D4) and L't lan. (p5) was not observed. Among the crop sowrt at 1"t Nov. (D1), 16th

Nov. (D2) and 1't Dec. (D3), 1't Dec. (D3) recorded minimum number of 0.00, 5.35 and

10.14 aphids/shoOt/plant at 68,61.,54 days after sowing. At 68 and75 days after

sowing, the crop Sown at 1st Dec. (D3), 16th Dec. (D4) and L't Jan. (D5) was free from
attack of aphids.
Varieties:
The data presentQd in (Table 10.31a) revealed that the varieties showed significant
differences among each other. The variety NIAW 917 (V1) showed significantly less

(0.44,'1..L6,3.8'1,1Y.25,'l-6.29, 29.84, 44.11. and 4.28) number of aphids/shoot/plant at

26,33, 40, 47,54, 6'1.,68 and 75 days after sowing. The maximum number of aphids of
3.64, 9.62, 39.58, 7A 39, 78.54, 127 .93, 130.52 and 10.24 / shoot/ plant were recorded on
susceptible check variety 4-9-30-1 (V5) at 26, 33, 40, 47, 54, 6'l',68 and 75 days aftet
sowing, respectively.
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Sowing date x variety interaction:
Sowing date x variety interaction was significant. Among interaction of 1"t Nov. (D1),

L6m Nov. (D2) and 1't Dec. (D3) the lowest (5.4,3.7 and 2.5) number of aphids at 47,

54 and 61. days after sowing was found in variety NIAW- 917 sown on L't Dec. (D3),

respectively which was statistically identical with D3V8 (5.10) at 47 days after sowing
and followed by D3V8 (5.40), D3V6, D3Y7 (6.70) at 54 days after sowing and D3V8

(2.6),D3V7 (39),DgV2 (4.3) and D3V3 (6.3)at 61. days after sowing.
Shoot fly:
Infestation of shoot fly was not recorded on crop sown at 1't Nov. (D1), 16m Nov.
(D2) and 1.'t Dec. (D3). Maximum (24.28) per cent infested shoot by shoot fly was
recorded on crop sown at 1't Jan. (D5). Among the various varieties, the lowest (0.80)

per cent infested shoot was recorded in NIAW-34. Due to the interaction effect of
sowing date x variety the crop sown u11st Jan. (D5) and variety LOK-1 (V8) recorded
maximum (64.00) per cent infested shoot. Among the crop sown at 16th Dec. (D4) and
1st Jan. (D5) the variety NIAW-1415 recorded minimum number of 0.80% infested
shoot by shoot fly followed by NIDW 295 N6) (1.96%).

Yield:
Among the sowing dates, varieties and sowing dates X varieties, the grain yield
differences were significant (Table 5). The highest average (50.68 q/ha) yield of
wheat was found in crop sown at 1't Dec. (D3). It was at par with D2i.e. crop sown at

16ft Nov. (46.42q/ha).
Irr case of varieties, the highest grain yield of 49.36 q/ha was recorded in variety
NIAW 917 (V1).It was at par with variety NIAW 301 (V7) (45.93 q/ha). Among
sowing date X vaniety interaction the highest (58.86 q,/ha) grain yield of wheat was

obtained in the combination viz. D3V1 sowing dates 1"t Dec. X variety NIAW-917
(V1). It was at par with D2V1, (58.44), D3V6 (57.94), D3V3 (56.M),D3V7 (55.24), D4V1

(54.08), D2V7 (52.26),D3V2 (5L.25),D2V2 (50.30), D2V3 (50.45), D4V2 (50.05).

In the present study, the decline in aphid population was observed from end of Jan.

This may be due to the increasing maximum and minimum temperature during
onwards period. fhe crop sown at1.6t Dec. and 1st Jan. was found very less number

of aphid populatlon but it was heavily affected by shoot fly and resulted to yield
losses, addition tb this environmental condition was not sufficiently favorable for
wheat crop groryth during that period. Delayed sowing adversely affects the

physiological me{abolic activity of the crop and resulted in stunted growth reduced

number of tillers 4nd consequent reduction in grain yield.
Morphological plant characters:
Due to the effect of sowing date and variety the plant height, earhead length, leaf

area, number of grains per head and 1000 grain weight were significantly affected

(Table 10.31b). Ttpe highest (88.28, 8.37,40.07,41..13 and 43.18) height of the plant,
earhead length, leaf area, number of grains per head and 1000 grain weight were

found in crop sown at 1"t Dec. (D3). The result shows that the plant height, earhead

length, leaf area, number of grains per head and 1000 grain weight were increased

with each succesFive delay in sowing after 1't Nov. (D1) up to L't Dec. (D3) and

further delay in sowing after 1't Dec. all the plant characters, number of grains per

earhead and 1000 Sain height again started to decreased.

The highest number of grains per earhea d (50.67) and 1000 $ain weight (42.24) wete
found in NIAW 1415 (V3) and NIDW 295 (V6), respectively. Due to interaction effect

of sowing dates apd variety number of grains per earhead and 1000 grain weight are

significantly affeclted (Table 5). The highest (54.67 and 49.30) number of grains and

L000 grain weightwere found in D3V3 and D3V6, respectively.
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Centre: Ludhiana
This experiment was conducted in the irrigated fields at Plant Breeding Research

Farm, PAU Ludhiana. The wheat variety HD 2967 was sown at three different dates

of sowing at 15 days interval and no insecticide was applied to control any pest in
this trial. However, all other agronomic practices were followed as per
reconunendations of PAU package of practices. The data on major pests viz. foliage
feeding aphids, root aphid, pink stem borer, termites etc. was recorded throughout
crop growing season at fortnightly intervals (Table 10.32).

1. Termite damage: The termite damage recorded at seedling stage indicated that
early sown crop (LNov. 2013) suffered significantly more termite damage as

compared to timely and late sown crop. Thereafter no termite damage was
recorded up to ear emergence stage. At earing stage, again termite damage was
maximum in early sown crop followed by timely and late sown crop.

2. Aphid incidence: The aphids first appeared in late January to early February in
different dates of sowing. The aphid incidence was significantly more in early
sown on1.4.02.2014 as compared to timely and late sown crop. On 28.02.201.4 and
1,4.03.20'1,4, aphids incidence was significantly more in early sown crop as

compared to timely and late sown crop. On 28.03.201.4, maximum aphid incidence
was recorded on late sown crop as compared to timely and early sown croP.

3. Root aphid incidence: The root aphids first appeared in early sown crop followed
by timely and late sown. The root aphid incidence was significantly more in early
sown on23.12.2013 as compared to timely and late sown crop. On 30.12.20'1.4, root
aphids incidence was significantly more in timely sown crop as compared to early
and late sowrl crop.

4. Pink stem borer Damage: The pink stem borer damage was significantly more in
early sown crop on 23.12.2013 as compared to timely and late sown crop. On

30.12.201,4, pink stem borer damage was minimum in timely sown crop as

compared to early and late sown crop. On 06.01,.2014, there was no significant

difference in pink stem borer damage among different dates of sowing.

Centre: Karnal
1. Aphid incidence: From the data presented in (Table 10.33a) indicated that the

aphid infestation started in mid of Dec. and gradually increased during vegetative

growth of wheat crop. The population reached to its peak in the month of

February since second to last week. The decline in population of aphids was

recorded at the end of February. The population of aphids was not recorded on

crop sown at L't Nov. (D1), 16th Nov. (D2) at 60 days after sowing. The crop sown

at 16tr. Dec. pa) recorded the maximum (32.80) number of aphids. The crop sown

at 1tr. Dec. (D3) recorded the maximum (43.80) number of aphid at 88 days after

sowing. The minimum (2.80) number population of aphids was recorded on the

crop which was sowrt on L't Nov. (D1).

2. Pink stem borer damage: Maximum (0.30) per cent dead heart by stem borer was

recorded in crop sown on 16th Dec. (D4). Minimum (0.25) per cent dead heart by
stem Borer was recorded on crop sown 1't Dec. (D1). There was no significant
difference i. pink stem borer damage among different dates of sowing (Table

10.33b).
3. Termite damage: The termite damage recorded at maturity stage indicated that

crop sown at 16s Dec.(D4) suffered significantly more termite damage (6.91.'/,
damage effective tillers/m row) as compared to Lst Nov.(Dl), 1.6th Nov.(D2) and 1't

Dec.(D3) sown crop. There was no termite damage recorded at seedling stage

(Table 10.33b).
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Yield: The highest average (46.30 q/ha) yield of wheat was found in crop sown at

1,"t Dec. (D3). It was at par with D2 i.e. crop sown at 16ft Nov. (43.10 q/ha) (Table

10.33b).

Table 1,0.31a. Effect of sowing dates and varieties on wheat aphids 20L3-L4 (Centre-

N
Sr.
No

Treatments Av. popu ation of aphids/shoo Vplan
26

DAS
33

DAS
40

DAS
47

DAS
54

DAS
6l

DAS
68

DAS
75

DAS

1 D1 0.00
(1.00)

3.24
(2.05)

43.72

rc.68)
73.79
(8.64\

90.17
o.54).

260.86
(16.18)

389.9't
(19.71\

35.70
(6.05)

2 D2 0.00
(1.00)

1.18

0..4n
2.07
ft.75\

47.31,
(6.95)

62.46
(7.96\

76.59
(8.80)

5.52
(2.55)

0.00
(1.00)

3 D3 0.00
(1.00)

4.10
(2.25\

7.70
(2.94\

1.6.97

A.23\

't0.1.4

(3.33)
5.35

(2.51)
0.00

(1.00)
0.00

(1.00)

4 D4 2.81.
(1.95)

6.90

Q.81\
4.81.
(2.41\

4.40
(2.32\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

5 D5 4.36
(2.31\

4.30
o.30\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

SE+ 0.009 0.03 0.03 0.03 0.05 0.03 0.02 0.01

CD at\o/o 0.03 0.09 0.08 0.08 0.18 0.09 0.07 0.03
q V1 0.M

('1..20\

't .1,6

(1..46\
3.81

(2.19)
12.25

8.64\
16.29
(4.15)

29.84
(5.55)

M.11
rc.7[

4.28
(2.29)

1.0 v2 1,.24

(1..49)
3.31

(2.0n
7.5't

Q.91\
21.75
(4.76\

24.1,2
(s.01)

56.69
(7.59)

70.45
(8.45)

5.83

e.61\
L1 V3 0.96

(1.40)
2.32

(1.82)
6.27

(2.69\
12.33
(3.65)

18.95
(4.46\

39.53
(6.36\

66.35
(8.20)

6.91
(2.81)

12 v4 2.98
('t.99\

7.04
(2.83)

16.03

@.12\

45.43
(6.81)

47.13
(6.93)

1,07.27
(10.40)

107.05
(10.39)

8.97
(3.15)

13 V5 3.64
(2.15\

9.62
(3.25\

39.58
(ffin

70.39

$.M\
78.54
(8.91)

127.93
(11.35)

130.52
(11,.46)

10.24
(3.35)

14 v6 0.86
(1.36)

5.01

Q.45\
9.76

(3.28\
34.84
(5.98)

4't.67
(6.53)

8'1,.76

(e.0e)
86.64

0.36\
8.28

(3.04)

15 v7 0.84
(1.35)

1,.87

fl,.69\
5.04

Q.45\
18.1.6

@sn
18.29
A.39\

54.80
(7.46\

65.53
(8.5)

6.63

Q.76\

1,6 V8 0.52
ft.23\

1,.23

(1,.49)
5.29

(2.50)
12.80

8.71\
15.43
(4.05)

50.67
(7.18\

62.03
(7.93)

5.99
(2.64).

SE+ 0.012 0.03 0.02 0.03 0.04 0.02 0.03 0.01

CD at5% 0.034 0.80 0.06 0.08 0.1,2 0.06 0.07 0.03

17 D1V1 0.00
(1.00)

0.10
(1.04)

11.90
(3.59)

17.00
(4.24\

40.20
(6.41),

104.80
(10.28)

219.40

0.4.u\
21..40

&.73\

18 DlV2 0.00
(1.00)

2.90
(1,.9n

26.70

$.26\
46.70
(6.90)

56.60
(7.58)

227.10
(15.10)

346.50

ft8.64\
29.1.0

(s.48)

19 D1V3 0.00
(1.00)

0.40
(1.18)

22.70
(4.86)

19.00

A.4n
40.50
(6.M\

139.50
(11.85)

324.80
(18.04)

34.50
(s.e5)

20 D1V4 0.00
(1.00)

3.10
(2.02\

49.60
(7.04\

118.70
(10.94\

123.80

fl1,.17)
406.30
(20.18)

525.30
(22.941

M.90
(6.7n

2't D1V5 0.00
(1.00)

7.50
(2.91\

161.30

fl2.73)
216.50
/]4.74\

251,.00

0,5.8n
484.70
(22.03\

645.00

Q5.41\
51,.20
(7.22)

22 D1V6 0.00
(1.00)

9.30
8.20\

37.10

rc.ln
88.20
(e.M)

116.30
(10.83)

297.70
(17.28\

427.70
Q0.70\

41,.40

(6.51)

23 D1V7 0.00
(1.00)

2.20
(1.78\

19;t0
4.48)

47.90
(6.99\

49.50
(7.-t0)

217.10
n4.76\

322.50

fl7.98\
33.10
(5.83)

24 D1V8 0.00 0.60 21.40 36.30 43.50 209.70 308.10 29.90

AICW &BIP, Pro gress Report, V ol.ilI (Crop Protection), 2074 227



Sr.
No

Treatments Av. population of aphidVshooUplant
26

DAS
33

DAS
40

DAS
47

DAS
54

DAS
61.

DAS
68

DAS
75

DAS
(1.00) n.26\ @.73\ (6.10) (6.6n (14.51) ft7.58\ (s.55)

25 DzV1 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

36.30
(6.10)

37.50
(6.20\

41..90

(6.54\
1.10

(1.48)
0.00

(1.00)

26 DzV2 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

45.70
(6.83)

51.30
(7.23\

52.10
(7.28\

5.80
(2.60\

0.00
(1.00)

27 D2V3 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

27.10
(5.30)

33.00
(5.83)

51.80
(7.26\

6.90
(2.81)

0.00
(1.00)

28 D2V4 0.00
(1.00)

4.30
(2.30\

7.20
(2.86\

70.90

8.4n
99.1,0

(10.00)
122.90
(11.13)

9.90
(3.30)

0.00
(1.00)

29 D2V5 0.00
(1.00)

5.10
(2.46\

9.30
(3.20)

82.20
(9.12\

129.80
(11,.43)

1,47.10
(12.1.6)

7.60
(2.93),

0.00
(1.00)

30 D2V6 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

62.90
(7.99\

85.30
o.28\

103.00
(10.19)

5.50
(2.54\

0.00
(1.00)

31 D2V7 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

32.80
(5.81)

35.30
rc.02)

53.10
(7.351

5.20
(2.48\

0.00
(1.00)

32 D2V8 0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

20.60
(4.64\

28.30
(s.41)

41.00
(6.48)

2.00
fi,73\

0.00
(1.00)

33 D3V1 0.00
(1.00)

0.70
(1.30)

3.70
(2.1,6\

5.40
(2.52)

3.70
(2.1,6)

2.50

0.8n
0.00

(1.00)
0.00

(1.00)

34 D3V2 0.00
(1.00)

3.30
(2.0n

8.10
(3.01)

11..40

8.52\
12.70
(3.70)

4.30
(2.30)

0.00
(1.00)

0.00
(1.00)

35 D3V3 0.00
(1.00)

1.90
(1.70)

5.30
(2.50)

8.70
(3.11)

21.30
(4.72\

6.30
(2.70\

0.00
(1.00)

0.00
(1.00)

36 D3V4 0.00
(1.00)

6.90
(2.81)

11.30
(3.50)

30.00
(5.56)

12.70

8.70)
7.10

Q.84\
0.00

(1.00)
0.00

(1.00)

37 D3V5 0.00
(1.00)

10.50
(3.39)

18.70

4.43\
47.40
(6.95)

11.90
(3.59)

7.90
(2.98)

0.00
(1.00)

0.00
(1.00)

38 D3V6 0.00
(1.00)

6.30
Q.70)

9.20
(3.19)

19.90
(4.5n

6.70
(2.7n

8.10
(3.01)

0.00
(1.00)

0.00
(1.00)

39 D3V7 0.00
(1.00)

1,.90
(1,.70\

2.90
fi,.9n

7.70

Q.94)
6.70

Q.7n
3.90

(2.21)
0.00

(1.00)
0.00

(1.00)

40 D3V8 0.00
(1.00)

1.50
(1.58)

2.40
(1,.84\

5.10

Q.46\
5.40

(2.52)
2.60

(1.89)
0.00

(1.00)
0.00

(1.00)

41 D4V1 0.70
(1.30)

3.30

Q.0n
3.50

(2.121
2.50

fl,.8n
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

42 D4V2 1.50
(1.s8)

4.90
(2.42)

2.70
(1.90)

5.00

Q.M\
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

43 D4V3 2.10
fi,.76)

6.10
Q.66).

3.30
(2.0n

6.90
(2.81)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

M D4V4 7.30
(2.88)

12.50

G.6n
12.00
(3.60)

7.50

e.9[
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

45 D4V5 6.40
(2.72\

15.10
(4.01)

8.50
(3.08)

5.80
(2.60\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

46 D4V6 2.30
(1.81)

7.30
(2.88)

2.50

fl.8n
3.20

Q.04)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

47 D4V7 1.10
(1,.M\

3.30
Q.0n

3.30
Q.0n

2.40
(1.84)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

48 D4V8 1.10
(1.M\

2.60
(1.89)

2.70

0,.92\
1,.90

ft.70\
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1..00)

49 D5V1 1.50
(1.58)

1.70
(1.64\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

50 D5V2 4.70 5.50 0.00 0.00 0.00 0.00 0.00 0.00
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Sr.
No

Treatments Av. population of aphidVshoot/plant
26

DAS
33

DAS
40

DAS
47

DAS
54

DAS
6'1.

DAS
68

DAS
75

DAS
(2.38) (2.54\ (1.00) (1.00) (1.00) (1.00) (1.00) (1.00)

51 D5V3 2.70

ft.92)
3.30

Q.0n
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

52 D5V4 7.60
(2.93)

8.50
(3.08)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

53 D5V5 11.80
(35n

9.90
(3.30)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

54 D5V6 2.00
('t.73)

2.20
(1..78].

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

55 DsV7 3.10
(2.02\

1.90

fl..70\
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

56 D5V8 1.50
(1.58)

1.50
(1.58)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

SE + Interaction) 0.03 0.08 0.07 0.07 0.15 0.08 0.06 0.03

CD at1%
(Interaction)

0.08 0.18 0.1.4 0.16 0.29 o;t4 0.1,6 0.07

Figures in parentheses indicate Vn*r transformed value DAS= days #ter sowing

Table 10.31b. Effect of sowing dates and varieties on shoot fly, plant characters

and eld's of wheat.
Sr.
No

Treatments (%) per cent
infested shoot
by shoot fly

Plant
height

(cm)

Earhead
Length

(c^)

Leaf
area
(cmt)

No. of
grain
Per

earhead

1000
grain

weight
(e)

Yield
(eAa)

1 D1 0.00 (0.00) 86.00 8.40 33.18 37.88 42.0-1 32.56

2 D2 0.00 (0.00) 86.07 8.27 32.02 39.29 42.36 46.42

3 D3 0.00 (0.00) 88.28 8.37 40.07 41,.13 43.18 50.68

4 D4 9.64 (18.05) 87.85 8.00 34.66 36.08 36.87 42.18

5 D5 24.28 (29.53\ 84.21. 7.91 33.43 32.96 31.50 23.75

SE+ 0.43 0.21, 0.02 0.42 0.20 0.0s 1,.59

CD atio/o 1.42 0.68 0.0s 1,.40 0.65 0.17 5.27

9 V1 5.02(d2.92\ 83.51 8.57 37.67 47.07 38.1,2 49.36

10 v2 8.40 (16.85) 82.99 8.78 39.96 35.73 39.1,6 M.56

11 V3 0.80 (s.13) 84.04 9.47 39.88 50.67 36.34 M.27

12 v4 10.18 (18.63) 80.47 8.27 33.88 28.13 39.65 34.31

13 V5 3.15 (10.31) 95.55 7.33 27.02 21.67 36.12 22;t4

14 v6 1,.96 0.92)' 85.37 6.57 26;t4 40.00 42.24 41..76

15 v7 7.33 fl5.68\ 94.91 9.30 38.13 41.80 39.94 45.93

16 V8 17.42 (24.65) 84.99 7.23 34.68 34.67 41.89 30.59

SE+ 0.19 0.22 0.03 0.35 0.24 0.06 r.40

CD at5% 0.55 0.63 0.09 0.98 0.67 0.18 3.95

17 D1V1 0.00 (0.00) 82.53 9.00 37.80 52.67 40.20 M.75

18 DlV2 0.00 (0.00) 85.90 8.33 37.83 34.67 39.09 38.95

19 D1V3 0.00 (0.00) 84.47 9.77 39.90 51,.67 40.43 37.74

20 D1V4 0.00 (0.00) 81.73 7.93 34.20 28.67 38.53 18.80

21. D1V5 0.00 (0.00) 94.63 8.10 21..13 20.33 42.49 1,6.07

22 D1V6 0.00 (0.00) 82.90 6.93 24.30 37.67 M.10 31.09

23 DlV7 0.00 (0.00) 92.03 9.23 37.50 41..67 44.40 M.50

24 D1V8 0.00 (0.00) 83.77 7.93 32.77 35.67 46.83 31.59

25 DzV1 0.00 (0.00) 83.77 8.97 36.20 53.00 43.50 58.M

26 D2V2 0.00 (0.00) 83.43 8.53 38.17 36.33 43.23 50.30
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Sr.
No

Treatments (%) per cent
infested shoot
by shoot fly

Plant
height

(cm)

Earhead
Length

(cm)

Leaf
area
(cmt)

No. of
grain
Per

earhead

1000
grain

weight
(e)

Yield
(q/hu)

27 D2V3 0.00 (0.00) 79.30 9.70 38.07 53.33 39.29 50.45

28 DzV4 0.00 (0.00) 82.57 7.97 32.10 29.00 41,.13 37.88

29 D2V5 0.00 (0.00) 93.97 7.97 20.47 24.00 39.63 33.54

30 DzV6 0.00 (0.00) 83.93 6.50 24.03 41.00 42.20 48.55

31 D2V7 0.00 (0.00) 94.97 9.03 36.80 42.33 41.53 52.26

32 D2V8 0.00 (0.00) 86.63 7.47 30.30 35.33 48.33 39.99

33 D3V1 0.00 (0.00) 84.03 8.97 39.17 53.67 41..70 58.86

34 D3V2 0.00 (0.00) 83.47 9.17 M.03 41.67 43.83 51..25

35 D3V3 0.00 (0.00) 85.77 9.67 47.40 54.67 37.37 56.M

36 D3V4 0.00 (0.00) 82.20 8.20 40.33 29.67 45.07 47.89

37 D3V5 0.00 (0.00) 96.60 7.90 39.43 23.67 39.10 33.89

38 D3V6 0.00 (0.00) 88.50 6.43 31,.43 43.33 49.30 57.94

39 D3V7 0.00 (0.00) 98.03 9.17 39.23 M.67 43.70 55.24

40 D3V8 0.00 (0.00) 87.60 7.43 39.50 37.67 45.37 43.99

4't D4V1 8.00 (16.43) 84.27 8.73 39.93 M.33 33.07 54.08

42 D4V2 10.44 (18.81) 83.43 9.10 40.13 33.67 38.37 50.05

43 D4V3 1.33 (6.s5) 85.77 9.43 36.87 50.00 34.00 47.1,5

M D4V4 15.11, (22.8n 82.13 8.60 31.53 26.67 38.23 M.1,6

45 D4V5 6.M fl,4.65\ 98.37 5.60 28.97 20.33 34.27 18.66

46 D4V6 2.67 (9.46) 86.13 6.43 25.50 39.33 40.30 47.12

47 D4V7 10.00 (18.44) 97.40 9.43 38.67 41.00 36.67 49.33

48 D4V8 23.11(28.73) 85.27 6.70 35.70 33.33 40.07 26.90

49 D5V1 17.1't (21,.43\ 82.97 7.17 35.27 31..67 32.13 33.70

50 DsV2 31..56 (U.20) 78.70 8.77 39.63 32.33 31.30 32.30

51 D5V3 2.66 0.46\ 84.90 8.77 37.17 43.67 30.63 29.62

52 D5V4 35.78 (36.75\ 73.73 8.63 31,.23 26.67 35.27 22.92

53 D5V5 9.3317.76), 94.20 7.10 25.1,0 20.00 25.1,0 8.58

54 D5V6 7.11, (15.45\ 85.40 6.57 25.43 38.67 35.30 24.15

55 D5V7 26.67 (31..11\ 92.13 9.63 38.47 39.33 33.40 28.27

56 D5V8 64.00 (53.13) 81.67 6.63 35.13 31.33 28.83 10.53

SE+ nteraction) 1,.21 0.59 0.05 1,.19 0.55 0.1.4 4.50

CD at1o/o

finteraction)
1,.34 1.45 0.21 2.30 1,.57 0.41 9.17

Figures in palentheses indicate arc sin value

Table 10.32. Effect of sowing dates on population build of major insect pests in
wheat 20L3-L4 (Cerrtre-Ludhiana)

Termite Damage (%)

Date of Sowing 23.12.2013 30.12.20L3 6:t.20't4 27.2.20'1.4 28.2.2014

1Nov.,2013
(Early sown)

3.13 (10.1e) 3.01, (e.ee) 2.51, (e.1,0) 2.85 (e.72) 2.42 (8.e4)

15 Nov.,
2013 (timely
sown)

2.4(8.e5) 2.1.4(8.3e) 1.e6 (8.03) 2.50 (e.oe) 2.15 (8.43)

30 Nov.,
2013 (late
sown)

2.07 (8.26) 1.7e (7.67) 1.73 (7.55) 2.21. (8.53) 1.84 (7.78)

CD (p:0.05) (0.7s) (0.76) (0.41) (0.31) (0.35)

Aphid incidence (aphidfiller)
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Termite Damage (%)

Date of Sowing 23.12.2013 30.72.2013 6:t.2074 21,.2.2014 28.2.2014

Date of Sowing 't4.02.20't4 28.02.2014 14.03.201,4 28.03.2014

1 Nov.,2013
(Early sown)

5.01, (2.M) 13.13 (3.75) 20.01 (4.58) 0.85 (1.36)

15 Nov.,
2013 (timely
sown)

3.1,4 (2.02) 10.1e (3.34) 18.71, (4.43) 1.50 (1.58)

30 Nov.,
2013 (late
sown)

2.7e (1.e4) 8.22(3.04) 17.23 (4.26) 2.36 (1.83)

CD (p= 0.05) (0.26) (0.1e) (0.14) ( (0.07)

Root apl id inicidence aphids/tiller)
Date of Sowing 23.12.2013 30.12.2013 6.1.201.4

1Nov.,2013
(Early sown)

4.46 (2.33) 2.76 (1..94) 1.46 (1,.56)

15 Nov.,
2013 (timely
sown)

3.3e (2.0e) 31,0 (2.02) 1.51 (1.58)

30 Nov.,
2013 (late
sown)

2.7e (1,.e4) 2.07 (1..75) 1.93 (-t .71)

cD (p= 0.05) (0.23) (0.05) (NS)

Pink stem borer Dama3e (o/"\

Date of Sowing 23.12.2013 30.12.2013 6.1,.201,4

1Nov.,2013
(Early sown)

1..6e (7.46) 1,.20 (6.2e) 0.67 (4.68)

15 Nov.,
2013 (timely
sown)

1.03 (5.82) 0.43 (3.74) 0.45 (3.61)

30 Nov.,
2013 (late
sown)

1.51, (7.04) 0.83 (s.21) 0.60 (4.23)

CD (p= 0.05) (0.4e) (0.@) (NS)

* Figures in parentheses are transformed value

Table L0.33a. Effect of sowing dates on population build of major insect pests in
wheat, New rial2013-1,4 (Cet rtre-Karnal

Aphid incidence (aphids/tiller)

Treatments 6ODA
S

67DA
S

74DA
S

81DA
S

88DA
S

95DA
S

LO2D
AS

Yield
(qt.lha.)

D1(01-11-
2013)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

2.80
(1.95)

25.84
(5.18)

38.20

6.26\
15.60
(4.0n

36.4

D2(1.6-11,-

2013\
0.00

(1.00)
0.00

(1.00)
12.60
(3.69\

15.68
(4.08)

42.80

6.62\
60.40
(7.84\

54.00
(7.42\

43."1

D3(01.-12-
2013)

6.?0

Q.68\
16.80

4.22\
32.80
(5.81)

26.60
(5.25)

43.80
(6.69\

0.00
(1.00)

0.00
(1.00)

46.3

D4(1.6-12-
2013)

11,.60
(3.55)

32.80
(5.81)

8.00
(3.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

38.2
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Aphid incidence (aphids/tiller)
Treatments 6ODA

S

67DA
S

74DA
S

81DA
S

88DA
S

95DA
S

LOZD
AS

Yield
(qt./ha.)

SE+ 0.10 0.06 0.07 0.30 0.13 0.12 0.10 1..76

CD at5% 0.32 0.18 0.22 0.93 0.39 0.38 0.31 s.38

Table 10.33b. Effect of sowing dates on Pink stem borer and Termite Damage in
Wheat. New trial 2013-14

Treatments Plant pop/
m row

Pink Stem borer
damage

Termite Damage (%) Grain
yield
(q/ha)%o Dead hearts 7o damage effective tillers /

m row at maturitv
D1(01-11-2013) 66.20 0.25 6.07 36.40
D2(1,6-11,-2013\ 67.00 0.26 5.96 43.1,0

D3(01,-12-2013\ 68.00 0.26 4.94 46.30

DAn6-12-2013\ 66.20 0.30 6.91 38.20

SE+ 0.91 0.02 0.22 't.76

CD at 5% NS NS 0.68 5.38

II: Basic studies for development of IPM
II a: Pest modelling for foliage aphids.
Centre: Ludhiana
The data was recorded by randomly selected ten individual tillers from 500m2 area
while moving in a diagonal path in the field. The population of Coccinella

septempunctnta was recorded in 1m2 area around the individual plant. Weekly
observations were recorded to study the first incidence and population build up of
aphid and Coccinellid beetle.
Population dynamics of lNheat aphid: The aphid first appeared on 24J1,.20'1,4 on wheat
crop and it started rising and reached it's peak on 1.4.03.20L4 (Table 10.33a).

Thereafter population of wheat aphid started declining and it drastically decreased
by 04.04.2014. The population of Coccinellid beetle remained low up to 07.03.201.4

(one week after the peak period of activity of wheat aphid) and thereafter it started
rising and reach ifs peak on21..03.201.4.

Population dynamips of barley aphid: The aphid population was high as compared to
wheat during the whole crop season (Table 10.33b). It first appeared on17.0'1..2014 on
barley crop and it started rising and reached its first peak on 21..02.201,4. Thereafter
population of batley aphid started declining for sometime which again rose to it
maximum on'1,4.A3.20L4. Thereafter its population started declining and become

almost negligible on 04.04.2014. The population of coccinellid beefles remained low
up to 07.03.201.4 (the peak period of activity of barley aphid) and thereafter it stated
rising and reached its peak on21,.03201,4.

Thus, it can be concluded from the data comparatively high population of aphid
appeared on barley as compared to wheat crop. The data also indicated that
coccinellid beetle appeared after the peak period of aphid infestation on wheat and
barley crop.
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a
Date of

observatio
n

Plant No.(No. of aphids/tiller) Collateral host
(Barley)

P
L

P2 P3 P4 P5 P
6

P
7

P
8

P
9

Pl
0

Arg P
1

P2 P3 Avg.

24.0L2m4 0 0 0 0 2 0 0 0 0 7 0.3 0 0 6 2.00

31.07.2m4 0 0 1 1 0 0 J 0 1 2 0.8 0 0 0 0.00

07.02.20L4 0 0 1 2 0 J 0 1 1 0 0.8 0 1,2 15 9.00

14.02.2U4 0 L 4 0 0 0 1 2 2 0 't 0 0 74 4.67

21,.02.2014 I 4 5 8 0 4 2 6 0 5 J.J 22 19 21 20.6
7

28.02.20't4 10 11 17 22 17 29 74 5 10 18 1.5.3 11 15 76 14.0
0

07.03.2014 74 1V 22 32 18 20 23 10 10 39 20.5 14 12 74 13.3
3

1.4.03.2014 18 25 29 35 18 JJ 1.4 32 36 12 25.2 M 39 32 38.3
3

2'1.03.2014 8 10 8 10 17 14 0 15 19 14 1.1..5 4 8 15 9.00

28.03.2014 0 7 8 7 8 0 8 4 11 8 6.1 2 0 0 0.67

0.4.04.2014 0 0 0 0 0 0 0 0 1 0 0.1 2 0 0 0.67

Date of
observatio

n

Plant No.(Coccinellid beetle/sq m area) Collateral host
(Barley)

P
1,

P
2

P3 P4 P5 P6 P
7

P
8

P
9

PI
0

Arg Pl P2 P3 Avg

24:07.201,4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

31.01,.20'4 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.33

07.02.201.4 0 0 0 0 0 1 0 0 0 0 0.1. 0 0 0 0.00

14.02.20't4 0 0 0 0 0 0 0 0 5 0 0.3 0 0 1 0.33

21,.02.2014 2 0 0 0 0 1 0 1 0 1 0.5 0 0 4 1.33

28.02.20't4 0 0 0 0 3 0 0 0 1 't 0.5 8 4 7 6.33

07.03.2014 0 -1 2 6 7 6 2 2 J 4 2.7 0 1 4 1.67

14.03.2014 8 2 2 8 11 0 4 10 18 5 6.8 8 n 12 9.00

21,.03.20't4 4 17 5 17 8 8 9 5 9 10 9.2 n 4 8 6.33

28.03.2014 6 5 2 4 8 9 0 0 5 4 4.3 0 2 1.4 5.33

0.4.M.2074 0 0 0 0 0 1 0 0 0 0 0.1. 0 2 0 0.67

Table L0.33a. Forecasting of wheat aphid trial (population dynamics of wheat
hid and Coccinellid beetle.

Table 10.33b. Forqcasting of barley aphid trial (population dynamics of barley
aphid and Cocc

Date of
observatio

n

Plant No.(No. of aphids/tiller) Collateral host
(wheat)

P
1

P2 P3 P4 P5 P6 P7 P8 P9 Pl0 Avg P
1.

P
,

P
3

Avg.

17.01,.2074 0 0 0 1 0 0 0 0 0 0 0.1 0 0 0 0.00

24.01.20L4 0 0 6 0 5 0 2 4 0 0 1.7 0 0 0 0.00

37.0'1.2074 0 0 0 4 7 4 0 8 8 2 3.3 0 0 0 0.00

07.02.2014 0 x2 15 0 18 10 21. 14 17 21 12.8 0 0 1 0.33

r4.02.2014 0 0 14 0 22 34 19 0 18 22 12.9 0 0 1 0.33

2'1.02.2014 22 L9 21 22 36 0 1,4 21 1,6 15 18.6 0 1 4 1.67

28.02.2m4 11. x5 1.6 18 10 18 10 21 1'l 1.4 14.4 1 4 5 3.33

07.8.20'4 14 12 74 0 18 19 14 22 21 26 16 10 11 8 9.67
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Date of
observatio

n

Plant No.(No. of aphidy'tiller) Collateral host
(wheat)

P
't

P2 P3 P4 P5 P6 P7 P8 P9 Pl0 Atg P
'1.

P
2

P
3

Arg.

14.03.2014 M 39 32 26 22 28 23 38 z5 4't 31.8 14 17 22 17.6
7

21.03.2014 4 8 L5 18 11 14 8 .7 F7 0 9.2 18 14 10 t4.o
0

28.03.2m4 2 0 0 0 4 2 0 0 0 0 0.8 8 4 8 6.67

0.4.M.2U4 2 0 0 0 0 1 0 0 0 0 0.3 0 2 4 2.00

Date of
observatio

n

Plant No.(Coccinellid beetle/sq m area) Collateral I

(wheat)
rost

P
1

P
2

P
3

P4 P5 P6 P7 P8 P9 PI
0

Atg. P
L

P

2
P
3

Atg.

17.07.2074 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

24.07.201,4 0 0 0 0 0 0 1 0 0 0 0.1 0 0 0 0.00

3'1..012m4 0 0 1 0 0 0 0 0 0 0 0.1 0 0 0 0.00

07.02.2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
'1.4.02.2014 0 0 1 0 0 0 2 2 1 4 1) 0 0 0 0.00

21.02.2014 0 0 4 8 4 0 2 0 4 2 2.4 2 0 0 0.57

28.02.2014 8 4 7 4 0 0 4 8 4 2 4.7 0 0 0 0.00

07.03.2014 0 1 4 5 7 6 7 5 2 0 3.7 0 1 2 1.00
't4.03.20L4 8 12 11 0 5 0 0 0 6 4.9 8 2 2 4.00

21.03.201.4 7 4 8 5 10 12 11 18 12 17 10.4 4 17 5 8.57

28.03.20'.1 0 2 74 15 15 0 8 n 15 1't 8.7 6 5 2 4.33

0.4.M.2014 0 z 0 2 2 0 1,2 8 0 11 3.7 0 0 0 0.00

Centre: Niphad
The data presented in (Table 10.34) in respect of weekly observations on wheat
aphids along with different weather parameters. The maximum number of 407.90

aphids/shoot/plant were observed in 2"d MW when maximum and minimum
temperature were 27.0 and 9.7 "C, respectively and average humidity was 62 pet
cent. The maximu{n (32.30) natural enemies/m2 were also recorded in 2"a MW.

and ladv bird beetle heTable 0.34. Seasonal inc idence of the aphids and la on wnea
Meteo.
Weeks

No. of Aphids
/Shoot/plant

Population of
natural

enemies/mz

Temperature
fc)

Relative
Humidity

Phl

Rainfall
(mm)

Max. Min. Morn. Even.

45 0.0 0.0 31..2 15.8 82 42 0.0

46 0.0 0.0 29.1, 10.8 84 41 0.0

47 0.0 0.0 30.3 9.2 84 49 20.2

48 0.0 0.0 28.9 13.4 86 66 0.0

49 9.80 0.0 28.6 10.8 89 48 0.0

50 20.00 0.0 28.4 6.0 83 25 0.0

51 62.54 1.80 28.6 7.3 81 32 0.0

52 94.50 6:t0 27.4 1'1..7 87 42 0.0

1 296.50 20.10 27.5 10.5 86 39 0.0

2 407.90 32.30 27.0 9.7 82 41. 0.0

J 33.e0 21,.30 27.6 10.1 84 42 0.0

4 5.10 10.90 27.2 12.0 84 40 1.0

5 0.50 7.20 28.0 8.1 85 31. 0.0
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Meteo.
Weeks

No. of Aphids
/Shoot/plant

Population of
natural

enemieVm2

Temperature
fc)

Relative
Humidity

(Ynl

Rainfall
(mm)

Max. Min. Morn. Even.

6 0.00 4.20 29.7 8.1 82 24 0.0
n 0.00 1,.90 25.3 8.0 85 39 0.0

8 0.00 0.00 29.0 11..6 84 35 4.0

9 0.00 0.00 28.7 9.9 80 37 0.0

Centre: Viiapur
II b: Basic studies on seasonal incidence and parasitism of Helicoaerpa
a. Seqsonal incidence of H. armigera

Sfudy on seasonal incidence of H. armigera was undertaken at Centre of Excellence

for Research on \A/heat, Vijapur. For this, wheat crop was observed at weekly interval
for the presence of larval population right from germination to. harvest of the crop.

Data presented in (Table 10.35a) revealed that the first appearance of the pests was

noticed in the second week of February that continued till the first week of March
with peak incidence observed during fourth week of February.
b. Studies on parasites of wheat crop pests

With a view to know the parasites of wheat pests present in nature, periodical
collection of larvae of H. armigera frorn the wheat crop was made and brought to the

laboratory for rearing and further study. Data on parasitism given in (Table 10.35b)

indicated 11.63 per cent parasitism by Campolatis chlorideae on H. armigera larvae.

Table L0.35a. Sea$onal activiW of H.arm Location: V

Sr.
No.

Date of observation No. of lawal/
50 plant

1. 23/1,/14 0

2. 30/1./1.4 0

3. 6/2/1,4 0

4. 13/2/1,4 1

5. 20/2/1,4 1

6. 27 /2/1.4 2

7. 6/3/1,4 1

8. 13/3/14 0

'l 35b. Studies on natural narasitism of H. a Location: ViiaTable
Sr.
No.

Life stage
observed

Date of
collection

No. of
larvae
observed

No. of
larvae
parasitized

Percent
parasitism

Name of
parasite

1. Larval 23/1,/1,4
30/1./14
6/2/14
13/2/1.4
20/2/1.4
27 /2/1,4
6/3/1,4
13/3/1.4

0

0

0

8

10

12

13

10

0

0

0

1

1

1

1

1

11.63% Campolatis
chlorideae

AICW ?BIP, Progress Ileport, Vol.ill (Crop Protection), 2074 235



IIc. Centre: Durgapura:
Seasonal incidence of brown wheat mites Pettobia latens
The data of brown wheat mite Petrobia lntens on wheat crop were recorded randomly
on ten individual selected plants from 1"000 sq.m area while moving in a diagonal
path in the field. Weekly observations were recorded to study the first incidence and

population build up of brown wheat mite.
Population dynamics of brown wheat mite: The brown wheat mite first appeared on
20.2.201.4 on wheat crop and it started rising and reached it's peak on
13.3.201,4.T11ereafter population of brown wheat mite started declining and

drastically decreased by 27 .3.201.4 (Table 1 0.3 6).

Table.L0.36. Seasonal incidence of brown wheat mites.

Centre: Karnal

The data was recorded by randomly selecting ten individual tillers from 500m2 area

while moving irn a diagonal path in the field. The population of Coccinella

septempunctata was recorded in 1m2 area around the individual plant. Weekly

observations were recorded to study the first incidence and population build up of
aphid and Coccinellid beetle.

Population dynamirs of INluat aphid: The aphid first appeared on 27.1'.201'4 on wheat

crop and it started rising and reached it's peak on 26.02.201'4 (Table 10.37a).

Thereafter popul4tion of wheat aphid started declining and it drastically decreased

on25.03.2014. The population of Coccinellid beetle started from 04-02-201'4 and reach

it's peak on 05.03.2014.

Population dynamics of barley aphid: The aphid population was high as compared to

wheat during the whole crop season (Table 10.37b).It first appeared on 20.01.2014 on

barley crop and lt started rising and reached its peak on 18.02.2014. Thereafter its

population startdd declining and become almost negligible on 25.03.20L4. The

population of coqcinellid beetles remained low up to 18.02.2014 (the peak period of
ictivity of barley aphid) and thereafter it stated rising and reached its peak on

26.02.201.4.

Thus, it can be concluded from the data comparatively high population of aphid

appeared on balley as compared to wheat crop. The data also indicated that
coccinellid beetle appeared after the peak period of aphid infestation on wheat and

barley crop.

S. No. Date Plant No.(Numbers of mites/IO sq cm area) Atg.
Pt" P2 P3 P4 P5 P6 P7 P8 P9 Pl0

1 20.02.24'1.4 0 0 2 0 2 2 0 0 0 2 0.8

2 27.02.2414 6 8 6 6 6 8 8 6 6 4 6.4

3 06.03.2414 10 1.6 18 t6 18 18 1.6 18 76 15 1.6.1

4 13.03.24'1,4 15 20 22 25 20 22 20 25 15 20 20.4

5 20.03.2414 18 20 20 20 20 20 20 20 15 18 t9.1

6 27.03.241,4 0 0 0 0 0 0 0 0 0 0 0.00
n 04.04.20'1.4 0 0 0 0 0 0 0 0 0 0 0.00
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Table L0.37a. Forecasting of wheat aphid trial (population dynamics of wheat
hid and Coccinellid beetlean

Date of
observatio

n

Plant No.(No. of aphidy'tiller) Collateral host (Barley)

P

1

P2 P3 P4 P5 P6 P7 P8 P9 Pl0
:"

PI P2 P3 Avg.

27.0L.2014 0 0 0 8 0 0 0 0 0 10 1.80 22 25 15 20.67

04.02.2014 15 17 20 18 25 20 15 22 t7 l4 18.3
0

55 60 80 65.00

17.02.2014 25 45 7 9 18 15 25 16 25 6 t9.l
0

15

0
165 1.4 109.6

7

1}.02.20t4 65 55 60 70 75 65 80 60 55 45 63.0
0

11

5

135 15

0

133.3
3

26.02.2014 70 10

0
90 45 65 75 70 50 27 65 65.7

0
90 115 -t2

5

110.0

0

05.03.2014 30 40 20 50 0 60 0 0 18 0 2r.8
0

50 30 10 30.00

L2.03.20'1 8 10 15 0 0 12 20 10 0 25 10.0
0

15 70 25 36.67

19.03.20t4 0 0 0 0 0 0 n 0 7 0 o.70 10 0 5 5.00

25.03.2014 0 0 0 4 0 0 0 1 0 0 0.50 0 0 0 0.00

Date of
observatio

n

Plant No.(Coccinellid beetle/sq m area) Collateral host (Barley)

P

1

P2 P3 P4 P5 P6 P7 P8 P9 Pl
0

Avg. Pl P2 P3 Avg.

27.0L.20r4 0 0 0 0 0 0 0 0 0 0 0.00 0 0 0 0.00

M.02.2014 0 0 1 0 0 0 0 0 0 0 0.10 0 1 0 0.33

tl.02.2014 0 0 0 1 0 0 0 1 0 0 0.20 1 0 1 0.67

18.02.2014 0 0 0 0 0 2 0 0 0 1 0.30 0 2 1 1.00

26.02.2014 0 1 0 0 1 0 1 0 1
T 0 0.40 1 1 0 0.67

05.03.2014 1 0 2 0 0 2 0 1
1
I 0 0.70 2 0 1 1.00

12.03.2014 0 0 0 I 0 0 0 0 0 0 0.10 0 1 0 0.33

r9.03.20't4 0 0 2 0 0 0 0 0 0 0 0.20 1 0 2 1.00

25.03.2014 0 0 0 c 0 0 0 6 0 1.30 2 0 1.67

Table 10.37b: Forecasting of barley aphid triat (population dynamics of barley
aphid an Coccirrellid beetle

Date of
observati

on

Plant No.(No. of aphids/tiller) Collateral host
(wheat)

PI Y2 P3 P4 P5 P6 P7 P8 P9 Pl
0

Arg P
L

P2 P3 Avg.

20.07-2014 0 10 0 0 0 0 5 0 8 2.09 0 0 0 0.00

27.07.2014 10 10 7 20 13 6 70 40 15 18 20.9 4 5 J 4.00

04.02.20L4 30 15 18 40 25 50 15

0
80 35 55 49.8 9 7 11 9.00

71.02.2U4 70 75 13

5

1.4

5

18

0
15

5

90 11

5

20
0

190 135.
5

1

5
18 20 L7.67

18.02.2m4 1,4

0
135 12

5

11

0

16

0
10

0
15

5

18

0

14

0

L60 140.
5

4
0

55 60 51.67

26.02.2074 80 ffi 15

0
17
5

90 11

5

12

5

11

0
1.6

0

90 115.
5

9
0

11

5

10

0
101.6

I

05.03.2014 20 4fi 60 80 0 30 25 45 10 30 34 6
0

50 40 50.00

72.03.2014 5 10 0 0 15 0 12 8 0 2 5.2 1

5

10 20 15.00

19.03.20L4 0 0 8 0 0 4 0 0 J 0 1.5 0 0 0 0.00
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?s.03.2014 2 0 0 0 0 0 1 0 0 0 0.3 0 0 0 0.00

Date of
observati

on

Plant No.(Coccinellid beetl{sq m area) Collateral
(wheat

rost

Pl P
2

P3 P4 P5 P6 P7 P8 P9 Pl
0

Avg. P

1

P2 P3 Avg.

20.01-2014 0 0 0 0 0 0 0 0 0 0 0.00 0 0 0 0.00

27.0',t.2074 0 0 0 0 0 0 0 0 0 0 0.00 0 0 0 0.00

04.02.2014 0 0 1 0 0 0 0 0 1 0 0.20 1 0 1 0.67

71.02.2014 0 0 0 0 1 0 0 0 0 0 0.10 0 0 0 0.00

18.02.20\4 1 0 0 2 0 0 I 0 0 0 0.40 0 0 0 0.00

26.02.2074 0 J 0 0 .7 0 0 0 5 0 1.50 1. 0 0 0.33

05.03.2014 0 0 0 2 1 0 0 2 7 2 0.80 -I 0 0 0.33

12.03.2014 0 1 0 0 0 2 0 0 0 4 0.70 0 0 0 0.00

L9.03.2014 0 0 7 0 0 1 0 0 0 0 0.20 2 0 1 1.00

25.03.2074 0 1 0 1 0 0 0 0 0 0 0.20 0 1 1 0.67

1L.4. Stored Grain pests

EXPT:11 Studies on the insecticidal treatment on viability of store grain pests
under ambient condition

Centre: Ludhiana
The experiment was conducted at lA/heat Entomological Laboratories, PAU,
Ludhiana during 2013-1,4. Freshly harvested seed with high percentage of
germination and low moisture content (>1,0 %) was taken for experimental purpose.

Seven insecticidal treatrnents were done with required quantity of insecticides

diluted in 5 ml water to treat the 1 kg of seed for proper coating. After drying in
shade, out of 1 kg seed, only 100 grams of seeds were placed in battery jars covered

with muslin cloth and kept under ambient condition in B.O.D. and each treatment
was replicated thrilce.
The data recordedl (one month after insecticidal application) revealed that spinosad

(5.12'/" damage) was the most effective treatment which was at par with Emamectin

bervoate(5.46% dgmage), indoxacarb (5.96% damage) and deltamethrin (6.30%

damage) (Table f$.aAa). All other treatments were significant better than untreated
control (11.60% dagnage). Two months after treatment, spinosad (5.M% damage) was

again the best treatment and significantly better than all other treatment. Similar
trend was observed up to four months after treatment.

Cenhe: DurgapurP
(a) Studies on the insecticidal treatment on viability of store gtain pests under

ambient condition
The experiment wfls conducted at Seed Testing Laboratory, RARI, Durgapura, Jaipur
during 2013-1.4. Freshly harvested seed with high percentage of germination and low
moisture content (>10 %) was taken for experimental purpose. For the Insecticidal
seed treatment reqtrired quantity of insecticides diluted in 5 ml water to treat the 1kg

of seed for proper coating. After drying in shade, seeds were packed in gunny bags

and replicated thrice for each treatment. After that there bags were kept in storage

under ambient coftditions. Wheat variety Raj 3765 were used for experiment and

stored for 12 months. Spinosad 45 SC and Novaluron 10 EC, both gave complete
protection to wheat seed against storage insects up to 3 months and at par with
Emamectin benzoate and Deltamethrin treatment. Experiment is in progress (Table

10.38b)
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(b) Effect of insecticidal seed treatment on seed germination and damage

Seed germination was maintained in all the treatments except control (untreated
seed) in which 31.66% seed was damaged up to storage'period of 3 months.
Experiment is in progress (Table 10.38c)

Table L0.38a: Studies on the effect of insecticidal seed treatment on seed viability
during storage under ambient conditions against store grain pests 2013-14 (Centre-

dhiana

Table 10.38b: Studies on the effect of insecticidal seed
during storage under ambient conditions against store

treatment on seed viability
grain pests 20L3-14 (Centre-

Lu
S.

No.
Treatments Dosage Damage (%)

l month 2 month 4 months

1 Emamectin benzoate
(Proclaim)

40.0 mg/kg 5.46 (2.53) 6.88 (2.80) 7.74 (2.e5)

2 Spinosad (Tracer) 4.4.ms/Ks 5.12 Q.46\ 5.M(2.53\ 6.82(2.79\
J lndoxacarb (Avaut) 13.8 ms/ks 5.96e.$\ 6.36 (2.71\ 10.49 (3.38)

4 Rvnaxvovr (Corasen) 99 ms/ks 7.20 (2.86\ 7.36 (2.89\ 7.01(2.821
5 Novaluron (Rimon) 0.O2ml/ks 8.68 (3.10) 9.26 8.20\ 10.04 (3.32\

6 Novaluron (Rimon ) 0.05 ml/ks 7.32 Q.88\ 7.48 (2.91\ 8.84 (3.13)

Deltamethrin 2.88C 0.04 ml/ks 6.30 (2.69\ 7.-t6 (2.85\ 13.1,8 (3.76\

8 Untreated check 11.60 (3.s4) 24.12 (5.01\ 37.12 (6."t7\

CD (tl:0.05) (0.32) (0.15) (0.22)

S. No. Treatments Damage (%)

3
month

6
month

9
months

t2
month

T1 Emamectin benzoate (Proclaim a0.0 mg/kg) 0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

1.66
(7.33\

T2 Spinosad (Tracer a.a ng/ kg) 8.00
0,6.34\

1,5.66

Q3.20\
20.00

(26.45\
68.66

/56.07)-

T3 lndoxacarb (Avaut 13.8 mg/kg) 5.00
02.e\

13.33
(21,.36\

17.66
(24.81)

65.00

$3.76\
T4 Rynaxyplr (Coragen 99 mg/kg) 6.33

(14.50)
1.5.66

(22.98\
19.00

(25.80)
80.33

(63.82\

T5 Chlorfenapyr (Intrepid 0.02 ml/kg) 0.00
(0.00)

4.33
(11.89)

10.00

fl8.37\
71..66

(57.98)

T6 Novaluro{r (Rimon 0.02 ml/kg) 0.00
(0.00)

1.00
(6.02)'

6.33
(14.50)

25.00

Q9.92\
T7 Novalurofi (Rimon 0.05 ml/kg) 0.00

(0.00)
0.00

(0.00)
3.33

(10.49)
8.00

(16.34\

TB Deltamethrin 2.8 EC (0.0a ml/kg) 0.00
(0.00)

0.00
(0.00)

1.33
(6.53)

3.00
(e.88)

T9 Control 12.66
(20.78)

20.66
(27.00)

47.00
(43.26)

100.00
(100.00

)

S.Emt 0.940 1.238 1.391 1..877

C.D. 2.793 3.680 4.133 5.578
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Table 10.38c: Effect of insecticidal seed treatment seed germination and
2O\3-L4 (Centre- ura

S. No. Treatments Germination
(ohl

Damage
(o/ol

3 month 3 month
T1 Emamectin benzoate (Proclaim 40.0 melke) 97.33$0.73). 0.00(0.00)

T2 Soinosad (Tracer 4.4 me/ks) 97.3380.11\ 0.00(0.00)

T3 Indoxacalb (Avaut 13.8 ms/ks) 95.66(78.00) 2.33(.8.74)

T4 Rvnaxvpvr (Coragen 99 mglkg) 95.33(77.71\ 3.00(9.88)

T5 Chlorfenapyr (Intrepid 0.02 ml/ ks) 96.33(79.13\ 2.00(7.94\

T6 Profenofos 50 EC (0.004 ml/ke) 96.66(79.59) 1.660.33)'

T7 Novaluron (Rimon 0.05 ml/ke) 97.3380.64\ 0.00(0.00)

T8 Deltamettrrin 2.8 EC (0.04 ml/ks) 98.00(82.05) 0.00(0.00)

T9 Control 62.00(52.04) 31,.66(34.13
)

S.Em+ 1..602 1.138

C.D. 4.760 3.383
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PROGRAMME 11.. WHEAT NEMATOLOGY

The action plan for the year 2013-1.4 in the \Atrheat Nematology sub programme under
crop protection programme of AICW&BIP considered the aspects like evaluation of
host resistance against Cereal Cyst Nematode (Heterodera aaenoe e. H. fhpjevi) arrd
root knot nematode (RKN); pathotype study of Heterodtra aaenoe; survey and
surveillance for CCN, ECN and other plant parasitic nematodes found in whea!
population dynarrnics studies on major parasitic nematodes in wheat based different
cropping systems, diversification in the prevailing system besides integrated and eco

friendly approaches in management of CCN. The activities dealt in details with
resultant outcomes are written hereunder.

11.1: HOST RESI$TANCE

i) Response of CCNSN (AVT entries) against CCN, Heterodera aaenae and.[L

filip j ea i at multilocations:

Hisar
Nematode - infested soil was brought from village Kumhariya District Fatehabad.
After diluting the soil with dune sand, the pots were filled with H. auenae- infested
soil (Pi = 20 cystsf 1 kg pot). Four seeds of each wheat var. were sown in three pots,
and thinned to two plants after one week of germination. Numbers of white
females/cysts were recorded in each pot after 110-120 days of sowing. Varieties/
lines were categorized as resistant (1,-4 cysts), moderately resistant (5-9 cysts),

susceptible (9 -20 cysts) and highly susceptible (>2Ocysts). 206 entries (AVT-I = 113,

AVT-II = 93) were screened against Heteroders a'uenae under screen house conditions.
All the entries were found highly susceptible. None of the entry showed resistant or
moderately resistant reaction.

Durgapura
i. Screening of wheat germplasms AVT-I against cereal cyst nematode,

Heterodera auenae:

Out of 116 germplasms screened, none was found resistant. Only one

genotype (K1217) was moderately resistant. (Table 11.1)

ii. Screening of wheat germplasms AVT-II against cereal cyst nematode,
Heterodera auenae:

Out of 93 germplasms lines, none was found resistant. (Table 11'.2.).
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Table 11.L. Screenine of AVT-I against cereal cyst nematode in wheat (Dur
Number of
germplasm
lines

ReActions Name of Germplasm

0 Resistant Nil
1 Moderately

ReSistant
K1,217

99 Susceptible HPW 373, HPW 4OO, HPW 401, HPW 410, HPW 411, HPW
412,H5547,H5562,H5577,H5 590, HS 591, HS 594,H5595,
uP 2890, VL 976, VL 977, VL 1003, VL 1004, VL 3002, VL
3006, DBW 95, DBW 128, DBW 129,HD 3128,HD 3132,HD
3133, HD 3139, HD 4730,HUW 675,K1204,MP 1277,PBW
677,PBW 692,PBW 695, PBW 697,PBW 698, PBW 702,PBW
703,TL2995,UA9 356, WH 1154, WH 1156, WH 1157,WH

247



Number of
germplasm
lines

Reactions Name of Germplasm

11.64, DBW 126, DBW 98, HD 3127, r{UW 66'1, HIfW 677,

HUW 679,PBW 693,PBW 701,PBW 704,UP 2855,WH1132,
cG 1010, DDW 30 (D), GW 451, GW 455, HD 3146,HD 4728
(D), Hr 8750 (D), HI8755 (D), K 1215, MACS 39't6 (D), MACS
3927 (D), MACS 6604, MP 1279, NIAW 2030, UAS 451 (D),
DDW 27 (D), HI
8751 (D), Hr 8754 (D), K 1213, UP 2864, DBW 155, MACS
5040, MACS 5031, MACS 5022*, DDK 1046, MACS 2971(C),
DDK 10414, DDK 1029(C), HW 1099(C), MACS 2496(C), TL
2996, TL 2997, TL 2998,TL 2999, TL 3000, TL 2942 (C), TL
2969 (C), PBW 722, MMBL 283, HUW 234 (C), PBW 343 (C),
FLW 32-1,,FLW 32-2, FLW 32-3

14 Highly
Susceptible

HS 558, HS 592, HS 593, UP 2891., VL 3004, VL 3005, PBW
706, PBW 723,MACS 6507,U45 358, DBW 154 KB 2012-03,
HD 2932+5126, HD 2932-Lr19 / Sr2

able 1.L.2. Screenins of AVT-II aeainst cereal cvst nematode in w a

Number of
germplasm
( Ninetv one)

Reactions Name of Germplasm

0 Resistant Nil
0 Moderately

Resistant
Nil

79 $usceptible }JPW 376, VL 967, HPW 251 (C), HS 277 (C), HS 375 (C),

HS 4e0 (C), HS 507 (C), HS 542 (r) (C), VL 804 (C),VL82e
(c), vL 892(C),VL907 (C), HUW 666,PBW 68L,WH1'1,29,
wH 1138, WH1142, DBW 90 (I) (C), DPW 621-50 (C), HD
2967 (C),HD 3043 (C), HD 3059 (C),HD 3086 (I) (C),PBW
590 (C),PBW 6M (C),PBW 660 (I) (C),PDW 233 (C),PDW
291 (C),PDW 314 (C),WH 1021 (C),WH 1080 (C),WH 110s

(C),BRW 3723,D8W 1.07,HD 3118, C 306 (C),DBW 39

(c),HD 2733 (C),HD 2888 (C),HD 2985 (C),HI 1563 (C),

K0307 (C),K 1006 (I) (C),DBW L10,HI 8736 (D),Hr 8737

(D),MP 3382,NIAW 1885, PBW689,A9-30-'[ (D) (C),GW 322

(C),HI 1500 (C),HI 15414 (C),HI 8498 (D) (C),HI 8627 (D)
(c),MP 3288 (C),MP 4010 (C),MPO 1215 (d) (C),NIAW
1994,UA5 347,UAS M6 (D), AKDW 2997-1,6(d)C, HD 3090

(r) (C),MACS 6222 (C), MACS 6478 (C),NI 5439 (C),NIAW
1415 (C),NIDW 2e5 (d) (C),Raj 4083 (C),UAS 428 (d)
(C),HW 2044 (C),MACS 5022DDK'1,029 (C), Kharchia 65

(C),KRL 19 (C),MACg2496 (C), MACS 2971. (C), DDK 1042
(SPL-DIC-07 AVT D, HW 1098 (SPL-DIC-O9 AVT I)

1.4 Highly
$usceptible

Ijpw 349 (C), DBW 88 (r) (C), WH 1124 (I) (C), K 11't4,

DBW 14 (C), K 8027 (C), NW 2036 (C), NW 5054 (I) (C), HD
2864 (C), HD 2e32 (C), MP 3336 (C), CoW(W) 1 (C), HW
5216 (C\, KRL 210 (O.
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Ludhiana:
One hundred and eleven entries under AVT I and ninety three entries under AVT II
wele screened for resistance against H. aaenae (CCN sick plot conditions). PBW 550,

PBW 502 and PBW 343 were used as susceptible checks. Out of these none of the
entry was found resistant. Only two genotypes HS 507 (C)and HD 3059 (C) in AVT II
and eight in AVT X namely; HPW 400, DBW 98, UP 2855. HI 8755 (D), UP 2864, DDK
1042, HW 1093 (I) (C), and TL 2997 have shown moderately resistant reaction. Rest

of the entries were either susceptible or highly susceptible to CCN.
Delhi : All the varieties screened under AVT I and AVT II were susceptible to highly
susceptible.

ii. MULTIPLE DISEASF/ PEST SCREENING NURSERIS : NEMATODES
(ccN) MDSN

Hisar : 49 enhies (Triticum aestiaum = 44, durur;:^ = 4, triticale = 1) were screened
against Heterodera aaenae under screen house conditions. A11 the entries gave highly
susceptible reaction.

Ludhiana : Out of 49 genotypes evaluated for resistance to cereal cyst nematode, H.

auenqe, none was found resistant. Only seven genotypes namely HW1098, PBW 670,

PDW 329(d),TL2978(T), HD 3068, PBW 658 and HD 4725werc moderately resistant.
Rest of the entries were susceptible or highly susceptible. Screening against cereal

cyst nematode was done under pot culture conditions in the nematode infested soil.

Durgapura : Forty nine germplasms of wheat were screened against cereal cyst

nematode, Heterodara aaenae under infested field condition. None was found resistant

or moderately resistant. Forty six lines were susceptible while three were found
highly susceptible. (Table11.3).

Table 11.3. Multiple
wheat,20L3-L4

Disease Screening Nursery against cereal cyst nematode of

Number df
germplasm (Forty
nine)

Reactions Name of germplasm

0 Resistant

0 Moderately
Resistant

46 Susceptible HW 1098, HW 52'1.6, GW 433, GW 1276(d), HD
3076,HD 3098, HPW 385, KRL 327,PBW 670,PDW
329 (d), TL 2978 (T), VL 97'l', MP 1'259, Rai 4240, Raj
4270,UP 2825, UP 2852, Raj 4238, DDK 1042, GW
1280 (d),KLP 402, MP 3353, UP 2824, UP 2828, UAS
336, HS 526, HD 3065, HI 1579, WH L105, MACS
3828, PBW 658, AKDW 4749,HD 3075, HD 3081 Q,
HPW 368, IJPW 376,H5557, NIAW 1846,RW 3705,

vL 972, PBW 66't, HD 3077, HD 4725, HI 8626 (d)

HUW 652,K101,6
J Highly

Suscentible
HI 1584, Raj 4245, Raj 4246,
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ii) ScreeningagainstM. graminicola

Ludhiana
One hundred and thirteen entries under AVT I and ninety three entries under AVT II
were screened for resistance against root knot nematode, Meloidogyne graminicola in
the nematode in-fested soil under pot culture conditions. PBW 550, PBW 502 and
PBW 343 were used as susceptible checks. All the entries showed susceptible to
highly susceptible reaction .

Pusa Bihar
Ninety lines of AVT 1,'t year were screened against Meloidogyne graminicola in 15cm

earthen pots contai.irg nematode M. graminicola infested pot in 3 replications. The

observations for noot-knot index were recorded on at-[. - 5 scale. Out of 90 entries of
AVT 1't year, none of the entry was found susceptible to M. graminicola. All entries
appeared highly fesistant against M. graminicala. For AVT II"a year also, none of the
entry was reported susceptible

iii) Studies ofiHeterodera aaenae complex

Durgapura
The biotypes studies of cereal cyst nematode (Jaipur population) was carried out
during the crop Eeason 2013-1.4. Out of 24 drtferentials of wheat and barley, ten
showed resistant reaction i.e. AU915854, Raj MR-L, AU97869,Capa, KVL-191,
Dalmitsche,Hartd, Martin, L-62 and Morocco (Table 11'.4.).

Table 11.4. Reaction of Heterodera av)enae of |aipur population on International
differentials
S.No. International Differentials Reactions
-1 AU9158il R

2 RaiIVIR-I R

J AUS-7869 R

4 AU91589s MR
5 AU94930 S

6 AU9498 S

Loros S

8 IK2 Lisht MR
9 Psathia S

10 Cap4 R

11 Ortalan S

1,2 KVL191 R
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S.No. Intetnational Differentials Reactions
13 Oerlitsche S

1.4 Dalmitsche R

15 Harta R

16 Emir S

17 Morocco R

18 Gelliunepp S

19 P-313221 S

20 Martin R

21 Varda S

22 Siri S

23 La-estanzuella S

24 L-62 R

COOPERATOR:
NAME
INDRA RAIVANSHI

CENTRE

DURGAPURA

L1".2: SURVEY AND SURVEILLANCE
Crop health monitoring survey for nematodes

0 Post harveFt survey for ear cockle nematode Anguina tritici

Durgapura
To find out the incidence of ear cockle disease, Anguina tritici grain samples were
collected from vatrious grain Mandies of five districts uiz. Ajrner, Alwar, Dausa,

]aipur and Tonk. Out of 761, samples, L18 were found infected with ear cockle
disease. Highest percentages of infestation (30.30) was recorded form Kishangarh of
Ajmer District folllowed by Devli (24.00) of Tonk District. All the cultivars were
infected with this disease. Highest percentages of infestation was recorded from
mixture of cultivats (25.97) followed by local cultivar (23.91). (Table 11.7,1'1,.8 & 11.9).
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Table L1.7: Incidefce of Ear cockle disease, Angaina titict
S.N. Districts Places Cultivars No. of

samples
collected

No. of
samples
infested

No. of
gallsf000
seed

% grain
infestation

1. Aimer AiFrer Ra 1,482 17 1.0 2.0 0.2

Ra 3765 14 0.0 0.0 0.0

Ra 3077 9 2.0 1.0 0.1

Local 8 2.0 3.0 0.3

Mixture 4 1.0 2.0 0.2

Kibhanearh Rai 1482 t6 7.0 3.0 0.3

Rai 3765 21 3.0 2.0 0.2

Rai3077 76 3.0 1.0 0.1

Local 8 4.0 6.0 0.6

Mixture 5 3.0 2.0 0.2

2. Alwar Bansur Rai 3765 12 2.0 1.0 0.1

Rai 1482 9 2.0 1.0 0.1

Rai3077 11 0.0 0.0 0.0

3. Dausa D4usa Rai3077 't6 2.0 1.0 0.1

Rai 3765 15 2.0 1.0 0.1

Rai 1482 1l 5.0 3.0 0.3

Lailsot Rai3077 25 1.0 1.0 0.1
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S.N. Districts Places Cultivars of
samples
collected

No. of
samples
infested

No. of
gals/r000
seed

No. o/, grain
infestation

Rai 3765 10 1.0 1.0 0.1

Rai1.482 76 3.0 2.0 0.2

Local 19 2.0 2.0 0.2

Mixture 8 3.0 2.0 0.2

Mandawri Rai3O77 11 0.0 0.0 0.0

Rai 3765 1,4 2.0 1.0 0.1

Rai1482 17 3.0 2.0 0.2

Mixture 5 1.0 3.0 0.3

Local 7 1.0 2.0 0.2

4. Taipur lpur Ra 3765 12 0.0 0.0 0.0

Ra 3077 10 0.0 0.0 0.0

Ra 1482 J 0.0 0.0 0.0

Local 2 0.0 0.0 0.0

Mixture 't2 0.0 0.0 0.0

Bassi Ra 3765 1,6 1.0 1.0 0.1

Ra 3077 1,2 2.0 1.0 0.1

Ra 1482 15 4.0 2.0 0.2

Mixture 13 3.0 1.0 0.1

Local n 2.0 1.0 0.1

Chaksu Rai 3765 9 1.0 1.0 0.1

Rai3077 11 0.0 0.0 0.0

Rai 1482 9 1.0 1.0 0.1

Local 15 4.0 2.0 0.2
(lhomu Rai 3765 11 0.0 0.0 0.0

F.ai3077 14 0.0 0.0 0.0

Rai 1482 6 0.0 0.0 0.0

Mixture 5 0.0 0.0 0.0

Local 4 0.0 0.0 0.0

udu Rai 3765 5 2.0 2.0 0.2

Rat 3077 3 1.0 1.0 0.1

PBW343 15 2.0 3.0 0.3

Rai 1,482 2.0 2.0 0.2

Local 6 1.0 4.0 0.4

rtputli Rai3765 15 2.0 2.0 0.2

Rai3077 13 1.0 1.0 0.1

Rai 1482 19 2.0 3.0 0.3

Mixture 7 2.0 2.0 0.2

Local 6 1.0 4.0 0.4

Rlenwal Ra 3765 8 0.0 0.0 0.0

Ra 3077 0.0 0.0 0.0

Ra 1482 5 1.0 2.0 0.2

Local 4 1.0 2.0 0.2

S Lahpura Rai 3765
F7 0.0 0.0 0.0

Rai3077 4 0.0 0.0 0.0

Rai 1482 6 2.0 2.0 0.2

5 Tonk T bnk Rai3765 19 1.0 1.0 0.1

Raj 3077 12 2.0 3.0 0.3

Rai 1482 10 1.0 0.0 0.0

wH-1.47 11 2.0 1.0 0.1

K-65 9 2.0 4.0 0.4

Mixture n 3.0 3.0 0.3
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S.N. Dishicts Places Cultivars No. of
samples
collected

No. of
samples
infested

No. of
gally'l000
seed

% grain
infestation

Local 2 1.0 4.0 0.4

Devli Rai 3765 18 2.0 2.0 0.2

Rai3077 1,4 1.0 1.0 0.1

Rai 1482 3 2.0 1.0 0.1

Mixture 11 4.0 3.0 0.3

Local 4 3.0 3.0 0.3

Total 761 118

w nce ot eaf e qlsease,

S.NO. Districts Tehsil No. of samples
collected

No. of
infested

samples o/o sample
infestation

1 Aimer Aimer 46 6 13.33

Kishangarh 66 20 30.30

2 Alwar Bansur 32 4 12.50
a
J. Dausa Dausa 42 9 21.42

Lalsot 78 10 13.15

Mandawri 54 7 12.96

4. laipur Taipur 39 0.0 0.00

Bassi 63 12 19.04

Chaksu M 6.0 13.63

Chomu 40 0.0 0.00

Dudu 36 8.0 22.22

Kotputli 60 8.0 13.33

Renwal 24 2.0 8.33

Shahpura 17 2.0 11.76

5 Tonk Tonk 70 12 17.14

Devli 50 12 24.00

Total 761, 118 15.50

Table 11.8: Tehsil wise prevalence of ear cockle disease, Anguina tritici

Table 1"1.9: Cultivar wise prevalence of ear cockle disease, Anguina tritici

Ludhiana:
A total of 191,9 w\eat grain samples collected from one 128 different grain markets of
the Punjab in the months of April and May, 20L4 were analyzed for ear cockle

nematode. None 0f the samples showed incidence of ear cockle nematode.

e w nce ot ear e

S.No. Cultivar No. of samples
collected

No. of samples
infested

% infestation

1 Rai 3765 206 19 9.22

2 Rai 1482 1,63 36 22.08

J Rai3077 188 15 7.97

4 PBW 343 15 2 13.33

5 wF{1,47 11 2 18.18

6 Local 92 22 23.91
.7 Mixture 77 20 25.97

8 K65 9 2 22.22

Total 761 118 1.5.50
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Pusa Bihar
During 2013-'1.4, a total of 150 samples of wheat from threshing floor / dfiferent
mandies of Samastipur,Muzaffarpur and Vaishali were collected for examination for
ECN (Table 11.10). However, ECN could not be found from any of the sample. There

was no report for the occurrence of ECN, from other parts of Bihar also.

Table 11.10. Percentage of ear-cockle grains in wheat grain samples, collected
from Bihar
S.

No.
Villages (District) Samples

collected
Samples infested
with ECN

o/o ECN galls in
the sample

1 Harpur (Samastipur) 10 Nil NiI
2 Thara gopalpur

(Samastipur)
10 Nit Nil

3 Ladaura (Saurastipur) 10 Nil NiI
4 Bala (Samastipur) 10 Nil Nil
5 Karua (Samastipur) 10 Nil Nil
6 Dishra (Samastipur) 10 Nil Nil
n Eteha (Muzaffarpur) 10 Nil Nil
8 Dholi Farm (Muzaffarpur) 10 Nil NiI
9 Pilkhi (Muzaffarpur) 10 Nil NiI
10 Muzaul (Muzaffarpur) 10 Nil Nil
11 Lautan (Muaaffarpur) 10 Nil Nil
12 Hariharpur (Vaishali) 10 Nil Nil
13 Mahua (Vaishali) 10 Nil Nil
14 Ranipokhar (Vaishali) 10 Nil NiI
15 Sarai (Vaishati) 10 Nil NiI
COOPERATORS:

NAME
DAMAN JEET KAUR

KN PATHAK

INDRARAJVANSHI

CENTRE

LUDHIANA
PUSA (BIHAR)

DURGAPURA

c) Other importanft Plant Parasitic Nematodes:

Cereal Cyst Nemaltode and other soil borne nematodes
Hisar

Crop health mo4itoring survey for nematodes was done in Sirsa, Hisar and

Fatehabad district$. Cereal cyst nematode was reported in 41..4% (24/58) samples. It
was found in samples collected from villages- Gangwa, Shahpur, Adampur, JugIan,
Dhandur, Khoka, Hindwan of Hisar; in samples of villages Kukrawali, Chabla mori,
Salam khera, Dhangar, Bun gaon, Chandrawal, Majra, Dhingsara, Dhani dhaka,

Mochiwali and M4huwala of Fatehabad; and in samples of Kotli, B"go, Kanwarpura,
Kairanwali, Raipulia, Makhosarani of Sirsa.

Other soil bome plant parasitic nematodes present in these samples were Hoplolaimus

(12 "/,), Tylenchorhynchus sp. (52%), Helicotylenchus sp (7%) and Pratylenchus sp. (24

%). Some non plant parasitic nematodes such as Aphelenchus sp. Tripyla sp.

Acrebeloides sp., Dorylaimus sp. and Mesodorylaimus sp. were also reported in these

soil samples. Apait from these, samples brought by farmers from Sasroli, Maaten
hail, Birohar, (]hajjfr) and Baganwali (Bhiwani) also had cereal cyst nematode.
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Ludhiana:

Eighty eight soil and root samples were collected from 18 locations for the plant
parasitic nematode infestation on wheat crop the state (Table 11.11). Nematodes
recorded were H. fll)enae, species of Meloidogyne, Tylenchorhynchus, Hirschmanniella,

Helicotylenchus and Hoploloaimus. H. aaenae cysts were recorded from Moga (District
Moga), Kotkapoora (District Faridkot), Aulakh, Chibranwali (District Muktsar),
Abohar and Fazilka (District Fazilka). The number of cysts recorded was L-10

cysts/250 cc soil and highest number i.e 10 cysts was recorded from Fazilka (District
Fazilka). Root knot nematode was also recorded up to 120 larvae/25}cc soil and
Tylenchorhynchus was recorded from all the collected samples

Table ll-.LL. Plant parasitic nematodes associated with wheat crop in Punjab (2013-

207
Village/
Locality

No. of
sampl
es
collec
ted

Number of nematodes / 250 ml soil; Range (Frequency of occurrence,
o/ol

H.
aaen
fle
(cyst
s)

Meloido
Syne
(Larvae)

Tylmchorhy
nchus

Hirschman
niella

Helicotyle
nchus

Hoplolai
mus

Behram 6 80-120
(100.00)

40-80
(100.00)

80-200
(100.00)

Bela 6 40 -80
(33.33)

40-1.60

(100.00)
40-240
(100.00)

Bahowal 4 80
(50.00)

40-240
(100.00)

40-120
(100.00)

40
(50.00)

Fatehgar
h Vran

6 40-80
(100.00)

80-240
(100.00)

80-120
(100.00)

40-80
(50.00)

40
(33.33)

Mubarak
pur
(Nawash
ehr)

4 40

(50.00)
80-240
(100.00)

80-160
(100.00)

40

(50.00)

Moga 6 't-3

(50.0
0)

40-360
(100.00)

40-80
(50.00)

40
(1.6.66)

Punjgrah
in

4 40-80
(50.00)

120480
(100.00)

40-120
(100.00)

Kotkapo
ora

6 2
(50.0
0)

80-240
(100.00)

40-120
(1oo.o0)

40
(50.00)

Aulakh 6 2-6
(s0.0
0)

80-160
(100.00)

40-180
(100.00)

Muktsar 6 40-120
(50.00)

40-240
(100.00)

40
(33.33)

40
(50.00)

Chibran
wali

4 8-10
(75.0
0)

120-280
(100.00)

Malout 4 80-480
(100.00)

40-80
(50.00)

40 (25.00)

Balluana 4 120-360
(100.00)

40-80
(50.00)

40
(50.00)

40
(25.00)
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Village/
Locality

No. of
sampl
es

collec
ted

Number of nematodes / 250 ml soil; Range (Frequency of occurrence,
%l
H.
aTen
ae
(cyst
s)

Meloido
gyne
(Larvae)

Tylenchorhy
nchus

Hirschman
niella

Helicotyle
nchus

HoploIai
mus

Abohar 4 2

(25.0
0)

40

(25.00)
120-240
(100.00)

40-120
(5o.oo)

Fazilka 4 4-10
(100.

00)

40-80
(50.00)

240-360
(100.00)

40
(50.00)

Faridkot 4 40
(25.00)

40-360
(100.00)

40-120
(75.00)

Mudaki 4 40
(25.00)

120-480
(100.00)

40
(50.00)

Bhai
Talwand
i

6 40
(1.6.66)

1.60-520
(100.00)

120-360
(100.00)

Total 88 1-10 40-120 40-520 40-360 40-80 40

Durgapura
Survey was condtucted at different cultivator's fields of six districts of Rajasthan to
find out the inqidence of Cereal Cyst Nematode (CCN). Diseased fields were
randomly selected on the basis of above gound symptoms of the crops. Stunting,
yellowing and phtchy growth were recorded during survey of each field. Roots
samples were collected randomly from the rhizosphere of wheat and barley crops
looking above ground symptoms. It was further confirmed by seeing the bushy roots
adhered with white female on it.

Cereal cyst nema{ode infestation was recorded from 18 districts of Rajasthan causing
losses of 15 crore rupees in 0.15 million hectare. A large number of infested fields
were observed fpom Ajmer, Alwar, Bharatpur, Bikaner, Dausa, Hanumangarh,

Jaipur, |hunjhunrp, Tonk, Sikar and Swaimadhopur districts. Heavy infested fields
were observed iflr Amber, Bassi, Chomu Jamwa Ramgarh, Kotputli, Shamber,
Sanganer, Sahapqra and Viratnagar, tehsil of Jaipur district. About 700 hectares field
of wheat was infested with CCN in various village of Bassi tehsil of Jaipur districts
due to monocult4re of wheat and mixture of seed of susceptible varieties. Sangaria,
Tibbi, Rawatsar, Nohar and Bhadra Tehsil of Hanumangarh district known as grain
bowl of state (adjourning to Haryana)were heavily infested with "Molya Disease".

Pusa Bihar:

Nematological suFvey of wheat field was conducted at 1.5 places in three districts
namely Samastiprlr Muzaffarpur and vaishali, A Total of 150 samples were collected
(10 samples/plaae). The perusal of data from Table 11,.12 indicated that stunt
nematode (Tylencfuorhynchus nudus + T. mashoodi) was the predominant population
(41.50%). This was followed by lesion nematode (Pratylenchus spp. 26.5%), lance
nematode (Helicotylenchus indicus + H. dihystera, 6.5'/.) and root-knot nematode,
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5.7"/.). The saprozoic or free living nematodes constituted 6.90Y. population of total
nematode.

Tab .e1l.L2: Nematode survev in soil of the wheat field
sl.
No.

Places
surveyed

Dishicts Nematode Popu ation in rhizosphere soil [200 e.)
A B c D E F G

total
1 Ranitol Samastipur 70(100) 50 30 15(10) 10(10) 25 200

2 Thahra Samastipur 97
(100)

45 20 10(20) 20(10) 15 207

J Kalwara Samastipur 65
(e0)

30 25 10 130

4 Mabbi Samastipur 105
(100)

10 75 15 205

5 Birauli Samastipur 95 90 60 20(20) 30
(30)

25 320

6 Dholi farm Muzaffarpur 110 45 10 20 40
(40)

30 255

7 Eteha Muzaffarpur 90 40 15 15 30
(40)

05 195

8 Raini Muzaffarpur 125 95 20 10 10
(10)

10 270

9 Lautan Muzaffarpur 100 40 20 10 15
(10)

05 190

10 Hariharpur Haiipur 75 100 15 20 10 220

11 Ranipokhar Vaishli 60 70 20 20 5 175

t2 Mahua Vaishli 65 60 20 15 20 180

Total 1057 675 330 165 145 175 2547

% Nematode densitv 41.50 26.50 13.00 6.65 5.20 6.90

COOPERATORS:

NAME
DAMANJEETKAUR

RSKANWAR

KNPATHAK

INDRARAJVANSHI

CENTRE

LUDHIANA
HISAR

PUSA (BIHAR)

DURGAPURA

11.5. Integrated 4nd ecofriendly management of. Heterodera auenae

i) Evaluatiorl of ecofriendly approaches for the management of cereal cyst
nematode, H. aoeflae

Hisar
This experiment was done in screen house in earthen pots. Nematode - infested soil
was brought frorntvillage Kumhariya, district Fatehabad. After diluting the soil with
dune sand, the pots were filled with H. aaenae- infested soil (Pi = 1.4 cysts/ 1 kg pot).
Four seeds of whgat var. WH 1105 were sown on29-11.-2013 in each pot, except pots

of resistant variety, where Raj MR 1 was sown. There were seven treatments; each

replicated four tirnes (Table 11.13). FYM and Neem seed powder was applied @ 59

per pot and carbofuran @ 1.5 kg a.i. /ha at sowing time. Ten days after sowing, two
plants were mainflained in each pot. Recommended dose of fertilizers and controlled
amount of water Were applied in pots. Observation on number of cysts (soil + roots)
was recorded LL0 days after sowing.
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Results revealed that application of carbofurarL and resistant variety of wheat (Raj
MR1) significantly reduced cyst population as compared to control (Table 11.1.3, Fig
11.1). On resistant variety of wheat, only two cysts were formed as compared to 64 in
untreated control" Remaining treatments were at par with control in producing the
number of cysts. Neem seed powder alone or with half dose of carbofuran reduced
no. of cysts insignificantly in comparison to control.

Fig 11..1

No. of cysts/pot

NSP NSP+CF/2 FYM FYM+CF/2

NSP = neqm seed powder, CF12: half dose of carbofuran i.e. 0.75 kga.i.lha,
CF: carbofuran 1.5 kg a.i./ha

Table 11.13. Effect of various treatments on cereal cyst nematode, H.aaenae in
wheat

Figures in parenttieses are square root transformations

Date of sowing: 29-11-2013; date of observations: L9-03.201.4

80

60

mean of four replications
Treatment No. of cysts per

pot
T1. RaiMRl 2.0 0..72\
T2. Untreated Control 63.5 (8.59)

T3. Neem seed powder@ 5g per pot 59.3(7.71\
T4. Neem seed powder@ 59 per pot + carbofuran3G @ 0.75 kg
a.i. /ha

54.3(7sn

T5. FYM@ 5e pet pot 74.3 8.79\
T6. FYM@ 5s per pot + carbofuran3G @ 0.75ks a.i. /ha 71.5 (8.50)

TT.Carbofuran3G @ 1.5 kg a.i. /ha 50.0 (7.20\

CDat5% - (1.34
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Durgapura
Biofumigation as management tool for cereal cyst nematodes, Heterodera
i) Effect of different treatments on grain yield of wheat against cereal cyst

nematode, Heterodera aa enae

An experiment was conducted at Agricultural Research Station, Durgapura, Jaipur in
naturally infested soil. Inoculum level was L3.9 lawaef g soil of cereal cyst nematode.
The experiment consisted of seven treatments olz Nicoderma (1Ogm/kg seed), P.

fluorescence (10grn/kg seed), Nemata 5 kg/ha, Samrat 10 g/1000m1 ( seed soaking),
Dantotsu (2.0 g/kg seed) along with treated (Carbofuran 1.5 kg ai/ha) and untreated
check (Raj 1482). The crop was examined after attaining the age of 75-90 days for the
development of white cyst/plant in each treatment. The grain yield was taken at the
time of harvesting of the crop in each treatrnent separately. The results revealed that
all the treatments gave significantly higher grain yield and reduced number of
cysts/plant over control. The maximum grain yield (37.83 q/ha) was recorded in
carbofuran (CCN counts- 2.54 SQR) followed by Nemata (Grain yield - 34.44q/ha;
CCN counts-3.67 SQR) followed by Samrat (Grain yield - 29.72 q/ha; CCN counts-
4.22 SQR) over untreated control (Grain yield-13.33q/ha; CCN counts- 5.14 SQR).

Nemata was effective in reducing the population of nematodes and increased grain
yield over control and other treatments (Table 11,.1,4).

Table \1.14. Biofumigation as management tool for cereal cyst nematodes,

Heterodera aaenae in wheat

ii). Effect of different treatments on grain yield of wheat against cereal cyst
nematode, Haterodera aaenae

An experiment was conducted at Agricultural Research Station, Durgapura Jaipur in
naturally infested soil. Lroculums level was 10 to '1.2 larvaef g soil of cereal cyst
nematode. The experiment consisted of eight treatments aiz Neem cake (10q/ha),
Neem oil (10 nl /kg seed), Neem gold (10m1/kg seed), Nimicidine (10m1/kg
seed),Carbosulfart 25 EC 2%(Seed treatment) Raj MR-1(Resistant variety) along with
treated (Carbofulan 1.5kg ai/ha) and untreated check (Raj 1482). Completely
randomized block design were used and replicated thrice. The crop was examined
after attaining the age of 75-90 days for the development of white cyst/plant in each

treatment. The grain yield was taken at the time of harvesting of the crop in each

S.NO. Treatments Grain Yield of Wheat Cysty'Plant
(SQR)

Yield q/ha 0/o Increase
Over control

't

2
J

4
5

6
n

Nicoderma (10gm/kg seed)
P. fluorescance (109m/kg seed)
Nemata 5kg/ha
Samrat (10gm/1000m1) (seed

soaking)
Dantotsu (2gm/kg seed)
Carbofurarr 1.5 kg ai/ha
Untreated check ( Raj 1a82)

21..66

18.05

34.M
29.72

26.94

37.83

13.33

62.49
35.40
158.36

122.95

102.10

183.79

4.63
4.81

3.67
4.22
4.29
2.54
5.1.4

CDS7o

cv%
4.M
9.61,

0.25
3.39
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treatment separately. The results revealed that all the treatments gave significantly
higher grain yield and reduced number of cysts/plant over control. The maximum
grain yield in three year (38.04 q/ha) was recorded in Raj MR-1 (CCN counts- 0.88

cyst/ plant) followed by carbofuran (Grain yield - 34.17q/ha; CCN counts-2.33
cysts/plant), carbosulf.anTo/o (Grain yield - 31,.77 q/ha; CCN counts-2.98 cysts/plant)
and neem gold 10ml/kg seed (Grain yield - 30.44 q/ha; CCN counts-3.24 cysts/plant
over untreated conrtrol (Grain yield-14.00 q/ha; CCN counts- 4I7 cysts/plant).

Carbosulfan 2% ?5 EC was effective in reducing the cyst population of nematode and
increased grain yield over control (Table 11.15). A1l the neem based formulations was
also found effective in reducing the population of nematodes and increased grain
yield over control. Neem gold 10% showed its overall superiority and better plant
growth response may be due to the fact that besides having nematicidal potential
and might have increased the tolerance level of plant and develop potential to resist
the nematode attack.

Table 1L.L5. Effect of different treatments on grain yield of wheat against cereal
terodera aoenaematode, H

iii). DiversificatiOn in existing wheat based systems for CCN management
This experiment was conducted at Agricultural Research Station, Durgapura, Jaipur
in naturally infesfed soil. The experiment consisted of eight treatments aiz Mustard,
Pea, Gram, Fenugreek, Cabbage, Raj MR 1 (Resistant variety) along with treated
check (Carbofuran @ 1.5 kg ai/ha) and untreated check (Raj 1a82) in a completely
randomized block design. Soil samples were taken from each treatment before the
sowing and recorded population of cyst. Each treatment was replicated thrice. Soil
samples were taken from each treatment and recorded the number of cyst after the
harvest. The results revealed that all the treatments gave significantly reduced the
cyst in the soil a$ compared the control (Higher cyst). Carbofuran @ 1.5 kg ai/ha
reduces the nemdtode population followed by cabbage, mustard, resistant variety,
fenugreek, gram and Pea also reduces as compared to the control. Population were
recorded in Carbofuran (Initial 4.13cyst in 100m1 soil and ftnal2.1'1, cyst in 100m1

soil) followed by cabbage (Initial 3.96 cyst in 100m1 soil and final2.19 cyst in 100m1

soil) and mustard (Initial 3.07 cyst in 100m1 soil and frnal 2.73 cyst in 100m1 soil),
fenugreek ( Initial 3.28 cyst in 100m1 soil and final 3.02 cyst in 100m1 soil). Final

ne e aoenae
S.No. Treatments Grain Yield of Wheat Cysty' Plant

(SQR)
Yield
qlha

u/u Increase over
control

1

2
J

4
5

6
n

8

Neem cake (10 9,/ha soil
apptication)
Neem oil (trO ml /kg seed)
Neem gold (10 ml/kg seed)
Nimicidine (10m1/ kg seed)
Carbosulfan 25 EC(2Y' seed
treatment)
Carbofuran 1.5 kg ai/ha
Raj MR -1(I{esistant variety)
Untreated check (Rai 1482)

23.56
27.24
30.M
21..11,

3'1..77

34.17
38.04
14.00

68.28

94.57
117.42

50.78

126.92

1.M.07
1:L71,

3.81

3.39
3.24
4.18
2.98
2.33

0.88
4.77

CD5o/o
cv%

2.30
4.78

0.33
5.82
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s.No. Treatments Pi (100

ml soil)
Pf (100

ml soil)
Difference o/oage Increas{

Decrease

1

2

3
4

5
6
o

8

Mustard
Pea

Gram
Fenugreek
Cabbage
RajMR 1

Carbofuran @1.5 kg
ai/ha
Control (Rai1482)

3.07
3.47

3.18
3.28
3.96
3.80
4.13

3.75

2.73

3.23

3.02
3.02
2.19
3.01
2.11

4.73

0.34

0.24

0.1.6

0.26

1,.77

0.79
2.02

0.98

11,.07

6.91

5.03
7.92
M.69
20.78
48.91,

26.13

Decrease
Decrease

Decrease
Decrease
Decrease
Decrease
Decrease

Increase

CDs7" 0.39 0.29

CYYo 6.41 5.45

population was recorded in control (Initial3.75 cyst in 100m1 soil and final4.73 cysts

in 100m1soil). (Table 11.16).

Table TL.l6. Diversification in existing wheat based systems f.ot H. aueltae

management

No of cyst in soil
Pi = Population at the time of sowing /100 ml soil (Initial Population)
Pf = Population a[ the time of harvesting (Final Population)

COOPERATORS:

NAME
RSKANWAR

INDRA RAJVANSH]

CENTRE

HISAR

DURGAPURA

11.6 SYSTEM BASED RESEARCH

Population dynarhics of major plant parasitic nematodes in cotton -wheat system

Hisar:

Five fields (Fatehabad and Hisar) were selected for this study. Soil samples from
cotton and wheat crops were taken in Sept. 2013 and April, 20L4 respectively. These

samples were exalmined for the population behaviour of plant parasitic nematodes

and data are presdnted in Table 11..17.It is revealed from the data that cyst nematode

was present in fopr fields and its population increased in all fields on wheat. Stunt
and lance nematodes were present in four and three fields, respectively; and their
populations increhsed on wheat. Root lesion nematode was present in three fields;
and in wheat seagon its population increased in two fields but reduced in one field.
This species was not P. thornei, and probably it did not multiply on wheat. Reniform
and spiral nematqdes were found in two fields in cotton season but they were not
recorded in wheat crop.

Table L1^,l7. Popplation dynamics of major plant parasitic nematodes in cotton -
heatw s

Field
no.

Crop /
Rotation

Nematodes/200 cc soil
HA HL TR PL HT RR other

I Dharnia
(Fatehabad)

Cotton 13 24 15 20 40

Wheat 40 4 M 53

il Dharnia Cotton n 56 1.5 8
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Field
no.

(Fatehabad)

Crop /
Rotation

Nematodes /200 cc soil
HA HL TR PL HT RR other

Wheat 22 7 20

il Khairampur
(Fatehabad)

Cotton 80 120 300

I4/heat 5 10

v Kumhariya
(Fatehabad)

Cotton 15 10 1.4 4

\Alheat 46 18 20

V Agroha
(Hisar)

Cotton 6 40 4LD
\A/heat 30 50

Fields I,II, in Dhamia; III= in Khairampur, fV = in Agroha, V= in Kumhariya villages

HA = cysts of Heterodera aaenae; HL = Hoplolaimus sp., TR = Tylenchorynchus sp., PL
= Pratylenchus sp., HT = Helicotylenchus sp., RR = Rotylenchulus reniformis, LD =
Longidorus sp., - = not detected

Ludhiana:
Two cropping systems, rice - wheat and cotton - wheat were studied for population
dynamics of nenaatodes. Ten (soil and root) samples were collected during the mid
season of the crop from the same field and the data recorded is presented in Table
11.18.

Rice-Wheat: HeteVodera au)enae, Meloidogyne sW.Hirschmanniella oryzae, Hoploloarmus

and Tylenchorhynghus sp. were recorded in rice - wheat cropping system. The

highest populatiqn was recorded of Tylenchorhynchus sp in wheat crop. In rice, H.

oryzae was higheri as compared to wheat crop. The frequency of occurrence was 100

per cent of Tylendfuorhynchus spp. in wheat and number was 520 nematodes / 250 cc

soil. During wheat season the cysts of. H. aaenqe were extracted from the roots.
Besides larvae of root knot nematodes, gatling was also observed on wheat roots of
some samples.

Cotton-Wheah Itrr cotton- wheat cropping system, Heterodera nr)enae, species of
Meloidagyne, Tylerlchorlrynchus. Helicotylenchus, andHoplolaimus were important plant
parasitic nemato$es recorded. During cotton season, the highest number of
nematodes recorded was of Meloidogyne sp. (240 nematodes /250cc soil) and
Tylenchorhynchus trp in wheat season $80/250cc soil) with highest (100%) frequency
of occurrence.

Table 11.18. Plant parasitic nematodes in different ms
Nematode Nematode Pop/ 250 cc soil & Roots

(Frequency of occurrence 7o)

Rice Wheat
Hetero dera aaenae ctt sts 1-2 (20.00) 2-6 (50.00)

Mel oi do ra ne sp. Lartr ae 40-240 (60.00) 40-120 (50.00)

Hir s chm anniella oru z ae 40-360 (100.00) 40-80 (80.00)

Tylenchorhynchus sp. 40 - 80 (40.00) 40-520 (100.00)

Hoploloaimus sp. 40 (10.00)

Cotton Wheat
Heterodera cvsts 1-3 (40.00) 2-5 (60.00)

MeloidorUne sp. Larl/ ae 40-240 (60.00) 40-80 (50.00)

Tylenchorhlnchus sp. 40-1,60 (100.00) 40-480 (100.00)

HelicofuIenchus sp. 40 (20.00) 40-80 (40.00)

Hoplolaimus sp. 40 (10.00) 40-760 (40.00)
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Durgapura
Impact of different cropping system on nematode populations
An experiment was planned to find out the impact of various cropping pattem
(Millet-wheat, Groundnut- wheat, Cowpea-wheat and Moong -wheat) on population
dynamics of vanious plant parasitic nematode inhibit in soil. Population of
Hoplolaimus spp, Helechorhynchus spp., Tylenchorlrynchus spp. Xiphenema and
Helicotylenchus was declined in groundnut-wheat pattern and millet -wheat pattern
whereas the population of H. aaenae, Meloidogyne spp., Pratylenchus spp. werc
increased when millet was preceded with wheat. Population of Hoplolaimus sW,

Helechorhynchus spp. arrd Tylenchorhynchus spp, were declined in cowpea and moong
but H. aaenae and Meloidogyne spp.were also increased in wheat season (Table- 11.19

& 11.20)
Table 1L.19. Impact of different cropping system on nematode populations

iphenema, tylenchus

Millet - wheat Patterns
S.No. Nematode Initial Population (Ju

100m1soil)
Final
Population
{IZ100mI soil)

Increase/
Decrease
(Percent)

Increas{
Decrease

1 H .aaenae 132 770 583.33 Increase

z Meloidogyne
sraminicola

23 130 565.21 lncrease

PrafuIenchus 9w. 45 5& 1253.33 lncrease
Hoplolaimus indicus 1.65 80 48.48 Decrease

Helechorhvnchus spp. t45 65 M.82 Decrease

6 TvlenchorhvnDhus sW. OJ 42 66.66 Decrease

Other nematodes* 76 J5 46.05 Decrease

O ther nemato des* Xiphe n e m a, H eli co ta I en chu s,
Groundnut -wheat Patterns

S.No. Nematode Initial Population 04
100mI soil)

Final
Population
fl2/100ml soil)

Increase/
Decrease
(Percent)

Increas{
Decrease

1 H.aaenae 317 945 298.1'l Increase

2 Meloidogvne iw 135 5/ 42.22 Decrease

J PrafuIenchus enettans 39 o/ 171..79 Increase

4 Hoplolaimus s tp. 86 39 45.35 Decrease

5 Helechorhync tts spp. 89 57 64.04 Decrease

6 Talenchorhun 'tus sw. 82 49 59.76 Decrease

7 Other nemat des* 't67 87 52.09 Decrease

Other nem * Xinhenema. Helico
Table 11,.20. Impact of different cropping svstem on nematode populations

Cowpea - wheat Patterns
S.No. Nematode Initial

Population Au
100m1soil)

Final Population
(j/100m1soil)

Increase/
Decrease
(Percent)

Increase/
Decrease

I H .aaenae 257 1075 418.29 Increase

2 Meloiilosvnt zraminicola 66 177 268.18 Increase

J Pratulenchu cffi 117 393 335.90 Increase

4 Hoplolaimus indicus 108 188 774.07 Decrease

5 Helechorhvn 1Us spp. 86 47 54.65 Decrease

6 Tvlenchorhv cnus sw, & 39 60.93 Decrease

7 Other nematodes* 140 87 62.14 Decrease

O ther nemato des * Xiphene m a, H eli co tu I e n chu s sp

Moons -Wheat Patterns
S.No. Nematode Initial Population

[2/ r00rll.l soil)
DD

Final
Population
0Z100ml soil)

Increase/
Decrease
(Percent)

Increase/
Decrease

1 H .aoenae 185 l0z1 551.89 Increase

2 Meloidosvne sw. 139 55 39.57 Decrease
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J PrafuIenchug penetrans 26 96 369.n Increase

4 Hoplolatmus spp. 75 36 48.00 Decrease

5 Helechorhynchus spp. 83 49 59.04 Decrease

6 Tulenchorhvtrchus sw. 83 40 48.19 Decrease

Other nematodes* 128 55 42.97 Decrease

Other nemato des* Xiphenema, Helicofulenchus

Pusa Bihar
Rice-wheat:
The result of rice+wheat system on occurnce of population of nematode is depicted in
Table 11,.21,. Under rice-wheat system/ there was increase of 146.46% in total
nematode population over initial population when paddy was cultivated. When we
look for individrnal nematode, the higher increase was recorded in Hirshmaniella
oryzoe (400%) followed by Meloidagyne and Tylenchorlrynchus, Hoploloinus and
Helicotylenchus. there was Decrease of 20% in Pratylenchus population.
When wheat was cultivated after paddy in the same field, there was further increase
of 28.48% total nennatode population over paddy nematodes.

There was Dectease in Hirshmsniella oryzae and Meloidogyne nematode in the
population to the tune of 40%. However, the Pratylechus increased up to 650o/o

followed by Hoplolaimus, Helicotylenchuls and Tylenchus.

Table ll.2L. Occ{rrrence of population of nematodes in rice-wheat system.

(+) = increase (-) = Decrease

COOPERATORS:

NAME CENTRE

DAMAN]EET KAUIT] LUDHIANA
RSKANWAR HISAR

KN PATHAK PUSA (BIHAR)

INDRA RATVANSHI DURGAPURA

S.

No.
Nematodes Initial

Population
Nematode population in 200 s soct
Paddy Wheat o/o (+) or G)

over initial
population in
oaddv

% (+) or (-)
population
in wheat

1 Helicotylenchlts (H.
dihystera + H.
indicus\

15 25 40 66.67 66.68

2 Hirschmaniellfi
jntzae

25 125 75 400.00 (-) 40.06

3 Tylenchoshyn hus 30 65 95 11,6.67 46.1,5

4 Meloidasvne: o 10 25 15 150.00 -) 40.00

5 Prahilonchus p. 10 08 60 -) 20.00 650.00

6 Talenchus sp. 15 25 25 66.67
"7 Hoplolimus it Iicus 22 40 95 8't.82 137.5

8 Total ner
(Phvtophasu

atodes
i)

127 313 405 1,46.46 28.48

9 Saprozoic
nematode

15 25 20

10 Grand Total 3+9) 142 338 425
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Three Years (2077-72, 2012-13, 2013-L4) Pooled data for Recommendation
(Durgapura)

1. Effect of different treatments on grain yield of wheat against cereal cyst
nematode, Heterpdera aaenae (Durgapura)
An experiment was conducted from 2011,-12 to 2013-1,4 at Agricultural Research
Station, Durgapura Jaipur in naturally infested soil. Inoculums level was L0 to L2
larvaef g soil of cereal cyst nematode. The experiment consisted of eight treatments
olz Neem cake (10q/ha), Neem oil (10 ml /kg seed), Neem gold (10m1/kg seed),
Nimicidine (10rrtl/kg seed),Carbosulfan 25 EC 2%(Seed treatment) Ruj MR-
1(Resistant variety) along with treated (Carbofuran 1.5kg ai/ha) and untreated check
(Raj 1a82). Completely randomized block design were used and replicated thrice.
The crop was examined after attaining the age of 75-90 days for the development of
white cyst/plant in each treatment. The grain yield was taken at the time of
harvesting of the crop in each treatment separately. The results revealed that all the
treatments gave significantly higher grain yield and reduced number of cysts/plant
over control. The maximum grain yield in three year (38.59 q/ha) was recorded in
Raj MR-1 (CCN counts- 0.87 cyst/ plant) followed by carbofuran (Grain yield -
35.46q/ha; CCN counts-2.S2 cysts/plant), carbosulfan2% (Grain yield - 32.47 q/ha;
CCN counts-3.17cysts/plant) and neem gold 10ml/kg seed (Grain yield - 31.31

q/ha; CCN counts-3.36 cysts/plant over untreated control (Grain yield-13.849/ha;
CCN counts- 4.85 cysts/plant) (Table 11.22).
Carbosulfan 2% 25 EC was effective in reducing the cyst population of nematode and
increased grain yleld over control. All the neem based formulations was also found
effective in reducing the population of nematodes and increased grain yield over
control. Neem gold 1Oml/kg seed showed its overall superiority and better plant
growth response may be due to the fact that besides having nematicidal potential
and might have irfrcreased the tolerance level of plant and develop potential to resist
the nematode attack.

Recommendatiort :

Carbosulfan 2oh 15 EC (seed treatment) was effective in reducing the cyst population
of nematode and increased grain yield over control. Neem gold 1Oml/kg seed (Seed

treatment) also showed its overall superiority and better plant growth response may
be due to the fact that besides having nematicidal potential and might have increased
the tolerance level of plant and develop potential to resist the nematode attack.

2. Diversificati0n in existing wheat based systems for CCN management
The three years (201L-1.4) experiment was conducted at Agricultural Research

Station, Durgapu{a, Jaipur in naturally infested soil. Soil samples were taken from
each treatment bpfore the sowing and recorded initial population of cyst. The

experiment consibted of seven treatments aiz Mustard, Pea, Gram, Fenugreek,
Cabbage, Raj MR [ (Resistant variety) along with treated check (Carbofuran @ 1.5 kg
ai/ha) and untreflted check (Raj 1a82) in a completely randomized block design.
Each treatment wras replicated thrice. Soil samples were taken from each treatment
after the harvest 4nd recorded the number of cyst. The results revealed that all the
treatments signif{cantly reduced the cyst in the soil from initial population as

compared the confrol (Higher cyst). Carbofuran @ 1.5 kg ai/ha reduces the nematode
population follor,Ved by cabbage, mustard, fenugreek and resistant variety. Pea and
gram also reduc€s as compared to the control. Population were recorded in
Carbofuran (Initial 4.12cyst in 100m1 soil and frnal2.31, cyst in 100m1 soil) followed
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by cabbage (Initial 3.96 cyst in 100m1 soil and final 2.31 cyst in 100m1 soil) and
mustard (Initial 3.52 cyst in 100m1soiland frnal 2.62 cyst in 100m1soil), fenugreek (
Initial 3.50 cyst in 100m1soil and final3.00 cyst in 100m1soil). Final population was
recorded in control (Initial 3.75 cyst in 100m1 soil and final 5.09 cysts in 100m1 soil).
(Table 11.23).

Recommendatiortr:

Cabbage is effective control to reduce cyst of Heterodera auenae after carbofuran
treatment while carbofuran is costly treatment and also caused health and
environment hazards. After cabbage mustard also reduces significantly cyst
population, it is second alternate crop for farmers for management of cereal cyst
nematode simply replacing crop in crop rotation.

Table 11.22. Effect of different treatments on grain yield of wheat against cereal
cyst nematode, H, auenae

S.

No.
Treatments Grain yield

Qlha
Pooled
Data
Three
Yrs.

B:C
Ratio

Cyst/Plant Pooled
Data
Three
Yrs.

2011-
t2

2012-
13

201
1"4

207't-
t2

2012-
13

20t:*.
't4

1,

2

3

4

5

6

7

8

Neem cake
'10 q/ha
Neem oil
10ml /kg
seed
Neem gold
10ml/kg
seed
Nimicidine
1.0ml/kg
seed
Carbosulfan
25EC2y"
Carbofuran
1..5kgai/ha
RajMR-1
(Resistant
variety)
Untreated
Check

24.00
28.00
3L.M

22.56

32.22
37.22
39.33

13.22

23.56

27.77
32.11,

22.55

33.M
35.00
38.M

14.33

23.56
27.24
30.M

2't.11.

31,.77

34.17
38.04

14.00

23.70

27.67
31.31

22.08

32.47
35.46

38.59

13.84

1.89
3.86
4.36

3.08

4.53
4.3't

5.55

4.10
3.U
3.38

4.33

3.28
2.33
0.87

4.88

4.01
3.84
3.48

4.25

3.28
2.9't

0.87

4.91.

3.80
3.38

3.23

4.17

2.97
2.33

0.87

4.77

3.97
3.68
3.36

4.25

3.17
2.52
0.87

4.85

CD5Y"
CY 7o

1.46
2.92

1..93

3.89
2.30
4.78

't.66

2.47
0.37
6.32

0.43
7.12

0.32
5.81

0.32
4.05
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S.

No
Treatments

2071:12 2072-13
2013-

1,4

Pooled
data
Three vrs.

Differenc
e

oh

age

Pi
(10

0
soil
ml)

Pf
(10
0
soil
ml)

Pi
(10

0
soil
ml)

Pf
(10

0
soil
ml)

Pi
(10

0
soil
ml)

Pf
(10

0
soil
ml)

Pi
(10

0
soil
ml)

Pf
(100
soil
ml)

7

2

4
5

6

7

8

Mustard
Pea

Gram
Fenugreek
Cabbage
Raj MR-1
Carbofuran
@ 1.0 kg
ai/ha
Untreated
Check

4.21,

3.71,

4.01,

4.13
3.97
4.09
4.17

3.89

2.41,

3.13
3.29
2.79
1.89
2.54
2.48

6.21.

3.29
3.38

3.13
3.33
3.93
3.81
4.06

3.62

2.73
3.08
2.84
2.94
2.54
2.91
2.33

4.M

3.07
3.47
3.18

3.28
3.96
3.80
4.13

3.75

2.73
3.23
3.02
3.02
2.19
3.01
2.11

4.73

3.52
3.M
3.M
3.50
3.96
3.90
4.12

3.75

2.62
3.22
3.05
3.00
2.3L

2.82
2.3'L

5.09

0.90

0.22

0.39

0.50
't.65

1.08
1.81

1..34

2s.5
6

6.39
11.3

3
1.4.2

8
4't.6
6
27.6

9
43.9

3

35.7
J

CDs%
0.M 0.29 0.27 0.34 0.39 0.29

0.36 0.69

CYTo

6.24 5.35 4.29 6.55 6.41 5.45

1,2.2

0

Table 1L.23. Diversification in existing wheat based systems for Cereal Cyst

Nematode, manatgem ent, Hetero dera aa enae
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Annexure XIV: AVTs entries evaluated under natural conditions for stripe rust at
Yamu ana) and Lansrova {l'ur
S.No. Varietv Langrova Yamunanagar
AVT IInd Year 2073-14

T. NORTHERN HILL ZQNE
I HPW376 10s 5S

2 vL967 10s 0

3 HPW 251 (C) 6OMS 5S

4 HPW 349 (C) 5MR 5S

5 Lts277 rc 60s 5S

6 HS 375 (C 40s 10s

7 HS 490 (C 10s 5S

8 HS 507 (C 5S 5S

9 HS 542 (r) (C) 10s 5S

10 VL 804 (C 40MS 5S

11 vL829 (C 20s 5S

12 vL892rc 40s 5S

l.) vL907 (C 10s 5S

II. NORTHWESTERN FLAIN ZONE
t4 HUW666 20s 10s

15 PBW 681 t, 5S

t6 vnH,1l29 20s 5S

t7 wH 1138 5MS 5S

18 vfiLt142 5MS 5S

19 DBW 88 (I) (C) 10s 5S

20 DBW 90 O (C) TR 5S

20. A INFECTOR 80s 40s

21 DPW 621-50 (C) 20MS 5S

22 HD2967 (C) 20s
'n HD 3043 (C) 5S 5S
aA HD 3059 20s 0

25 HD 3086 ) (c) :]J 5S

26 PBW 590 (C) 60s 3J

27 PBW 644 (C) 10s 5S

28 PBW 660 0) (c) TS 0

29 PDW 233 (C) lOMS 0

30 PDW 291 (C) TR 0

31 PDW 314 I 5MR 5S

3Z wH 1021 (C) 40s 5S

33 wH 1080 (c) TS 5S

34 wH 1105 (C) 5S 5S

35 vtl111,24 ) (c) 0 10s

III. NORTH EASTERN PLAIN ZONE
36 BRW 3723 60s 0

37 DBW 107 10s 5S

38 HD 3118 TS 10s

39 K-t11,4 60s 10s

40 c 306 (c) 40s 5S

40. A INFECTOR 80s 20s
4"1 DBW I4 (c) 4OMS 5S
Aa DBW 39 (C) 60s 10s

+J HD2733 rc\ 80s 20s

M HD 2888 I 20s 10s
AE HD 2985 (C) 40s 5S

46 Hr 1s63 (C) 4OMS 5S

47 K 0307 (C) 40s 5S

48 K 1006 fl) (c) 40s 5S

49 K 8027 (C) 60s 10s

50 NW 2036 (C) 60s 10s

51 NW50il ) (c) 10s 5S

IV. CENTRAL ZONE
52 DBW 110 20s 5S

53 Hr8736 (D\ 5MR 5S

H'r8737 (D\ 10s 5S

55 MP 3382 40s 5S

2013:14
S.No. Varietv Langtrova Yamunanagar
56 NIAW 1885 60s 20s

57 PBW 689 20s 5S

58 A e-30-1 (D) (C) 80s 60s

59 GW 322 (C) 60s 40s

60 HD 28& (C) 60s 20s

60. A INFECTOR 80s 20s

61 HD2932(C\ 80s 5S

62 H 1s00 (c) 60s 5S

63 H 1s44 (C) 80s 5S

@ H 8498 (D) (C) lOMS 5S

65 H 8627 (Dl rc\ lOMS 5S

66 MP 3288 (C) 5MS 20s

67 MP 3336 (C) 40s 5S

68 MP 4010 (C) 80s 10s

69 MPO 1215 (d)
(c)

lOMS 5S

V, PENINSULARZONE
70 NIAW 1994 60s 5S

71 UASUT 20s 5S

72 UAS 446 (D) 0 0

/o AKDW 2997-
16(d) (C)

0 20s

74 HD 3090 (I) (C) 60s

75 MACS 6r?2 (C) 10s 5S

76 MACS 6478 (C) 40s 5S

77 Nr s43e (c) 80s 60s

78 NIAW 1415 (C) 60s 20s

79 NrDW 2es (d)
(c)

5MS 5S

80 Rai 4083 (C) 20MS 5S

80. A INFECTOR 80s 10s

81 uAs 428 (d) (c) TS 5S

VI. SOUTHERN HILLS ZONE
82 CoW(W) 1 (C) 60s 20s

83 HW2OM(C\ 40s 5S

84 HW s216 (C) 60s 55

VII. SPECIALTRIAL
85 DDK1(X2 40s 205

86 MACS 5022 60s 20s

87 DDK 1029 (C) 10s

88 HW 1098 (r) (C) 60s 10s

89 Kharchia 65 (C) 80s 60s

90 KRL 19 (C) 60s 20s

97 KRL 210 (C) 5MS 5S

92 MACS 2496 (C) 60s 20s

93 MACS2971, (C\ 6OMS 26
93. A INFECTOR 80s 60s

AVT Ist Year 201!14
I. NORTHERN HILL ZONE
1 HPW373 0 5S

z HPW400 lOMS 5S

J HPW401 10s 0

HPW410 5MS t,

5 HPW411 5MS 0

6 r{PW 412 4OMS 0

7 F{5547 20s 5S

8 HS 558 20s 0
o HS 562 5MS 0

10 FI9577 20s t,

11 FIS 590 5S 0

t2 HS 591 10s 5S

13 H5592 5S 0

b)d



S.No. Variefv Langroya Yamunanaqar

14 Frs 593 lOMS 0

15 FIS 594 10s 0

t6 FIS 595 20MS 0

17 uP 2890 60s 40s

18 uP 2891 60s 55

19 vL976 10s 5S

20 vL977 20s 0

20. A INFECTOR 806 40s

21 vL 1003 10s 0

22 vL 1004 10s 0

/) vL 3002 5S 5S

.A w30M 40s 0

25 vL 3005 lOMS 5S

26 vL 3006 lOMS 5S

II. NORTHWESTERN PLAIN ZONE
27 DBW95 10s 0

28 DBW 128 5MS 0

29 DBW 1.29 5MS 0

30 HD 3128 20MS 0

JT F{D3132 20MS 0

JZ NU JIJJ 60s 10s

33 HD 3139 40s 5S

JA HD4730 lOMS 10s

35 HUW675 2OMS 10s

.10 K1204 0 10s

37 MPT2N 10s 10s

38 PBW 6N 5MS 10s

39 PBW 692 5S 5S

40 PBW 695 0 0

40. A INFECTOR 80s 60s

41 PBW 697 lOMS 0
AA PBW 698 0 10s

43 PBW702 5MS 0

M PBW 703 0 5S

45 PBW 706 5MS 0

46 TL2995 0 10s

47 uAs 356 10s 5S

48 wH1154 5MS 5S

49 wH 1156 0 5S

50 wH 1157 0 0

51 vlll,1-1,64 TS 0

III. NORTH EASTERN PLAIN ZONE

52 DBW126 60s 10s

53 DBW 98 TS 5S

54 HD312J 40s 55

55 HUW661 TS 0

56 rruw 677 20MS 10s

57 LIUW 679 lOMS 10s

58 PBW 693 40s 10s

59 PBW 701 60s 10s

60 PBW 704 40MS 5)

60. A INFECTOR 80s 60s

61 uP 2855 4OMS 20s

62 wH 1132 10s 5S

Iv.C NTRAL ZONE
OJ cc 1010 80s 10s

@ DDW 30 (D) 5MS 5S

65 GW451 80s 5S

66 GW455 60s 5S

67 F{D3L46 60s 10s

68 tlD 4728 {p) 5MS 0

69 Hr 8750 (D) 5MS 0

70 Hr 8755 (D) 5MR 5S

71 K 121.5 5S n

S.No. Varietv Langroya Yamunanagar

72 KT217 0 n

73 MACS 3916 (D) 20MS 10s

74 MACS 3927 (D) 5MR 5S

75 MACS 6604 60s 10s

76 MP1279 80s J)

77 NIAW2030 40s 0

78 UAS 451 (D) 5MS 0

V. PENINSULAR ZONE
79 DDW27 (Dl 5MS 5S

80 Hr 87s1 (D) 4OMS 20s

80. A INFECTOR 80s 60s

81 Hr 8754 (D) 2OMS 0

82 K"1213 60s 0

83 UP28& 60s 0

VI. SOUTHERN HILLS ZONE
84 MACS 6507 40s 5S

85 uAs 358 4OMS 0

VIL SPECIAL TRIAL (Dicoccum and Sailinity and
Alkalinirv)
86 DBW 154 6OMS 20s

87 DBW 155 lOMS 0

88 MACS 5O4O 60s 40s

89 MACS 5031 40s 10s

90 MACS 5022 60s 5S

91 DDK 1046 60s 26
92 MACS 2971 (c) 40s 20s

93 DDK1044 60s 20s

94 DDK1029 (C) 40s 2AS

95 F{W 1099 6OMS 20s

96 MACS2496 60s 5S

NL SPI ]CIALTRIAL (TRI' IICALE)
97 TL296 0 0

98 TL2997 0 0

99 TL2998 0 5S

100 TL2999 0 0

1 00. INFECTOR 80s 60s

101 TL 3000 0 0

rv. SPECIAL rRIAL (MABBA&4\qB-!E9)
r02 PBW722 0 0

103 PBW 723 lOMS 5S

1,M K82012-03 80s 10s

105 tID 2932+5126 60s 5S

106 trD2932-
Lr1.9/Sr'25

60s DJ

r07 MMBL 283 4OMS 5S

107. INFECTOR 80s 60s

AICWSBIP, Progress nleport, Vol.ill (Crop Protection), 2074 A.xxxi



Annexure XV: Evaluation of Indian wheat genotypes at Kenya and Ethiopia

For identifyi.g Ug 99 resistance in Indian wheat material, Indian wheat advance

lines as well as popular cultivars and registered genetic stocks were evaluated in
Kenya since 2005. Indian wheat advance lines (221) were evaluated at Kenya and

Ethiopia for resistance against Ug99, as a part of our strategy to meet the threat in
case this pt. is able to enter India. Following genotypes evaluated at Ethiopia and

Kenya during 20L3 were categorized resistant (Coefficient of infection upto 10.00).

Wheat lines resistant to Ug99 in Ethiopia: CoW (W), HD 2864, H'I1,563, HW 2044,

HW 521.6, MACS 6222, MP 4010, NIAW L415, RAj 4229, Raj 4238, GW 432, HD 3090,

HD 3093, HD 3096, HI 1584, HUW 652,HW 5224, NIAW 1689, Raj 4240,Raj 4270,TL

2978 anduP 2825.

Wheat lines resistant to Ug99 in Kenya: DDK 1009, HI 1500, HI 8498, HI8627, HI
87"13, IJPW 360, HW 1098, HW 2044, K 8027, }'4ACS 2971, MACS 3828, MACS 3828,

MP 3336, MPO 1215, NIDW 292 (d), PDW 291.,PDW 3-L4,UAS 428, WHD 948, Hr
8728, VL 971., Hr 8728 (d), Hr 8726 (d), GW 1277 (d), Hr 8725 (d), GW 1276 (d), Hr
8724 (d), UpD 93 (d), MPO 1255 (d), Hr 8725 (d), PDW 329 (d), Hr 8724 (d), AKDW
2997-1.6 (d), MACS 5008, DDK 1042, GW 1280 (d), HI 8730 (d), TL 2978,MACS 3817

(d), HI 8731, (d), Hr 8728 (d), K 1016, UAS 439 (d), HS 557, AKDW 4749, }j4PO 1262

(d), MACS 5012, MACS 5022, Hr 8727 (d), PDW 327 (d), DBW 88, RKD 219, PBW

675,VL975,WHD 950 and GW 1280 (d).

During 2005 screening at Kenya, out of 2Zlines, three genetic stocks, FLW 2 (PBW

343 + Sr 24), FLW 6 (HP 1633 + Sr 24) and FLW 8 (HI 1077 + Sr 25) were found

resistant alongwith HW 1085. Subsequently 1.02, 318, 420, 241 and 189 lines

consisting of elite advance lines, alongwith released varieties were evaluated in 2006,

2008, 2009, 2010 and 2011., respectively in Kenya and Ethiopia against stem rust

(Puccinia graminis f. sp. tritici) pathotype Ug99 and its variants. Wheat lines aiz., A-9-

30-1, AKDW 4021, DDK L037, DDK 1038, DDW 14,DL153-2, Dolma, GW 1250, HD

278't , HD 3014, HD 4720, I-{DR 77, Hr 8381, HI 8498, HI 8880, HI 8882, HI 8890, HI
8892, Hr 8894, H[ 8898, HI 8899, HUW 234, HW 521L, K 9107, }'4'ACS 1967, MACS

2846, ll/.ACS 2988, MACS 2998, MACS 3742, MACS 5009, MPO 12].5, NDB 11.73, NDB

209, NDW 1020, NDW 940, NI5439, NIDW 295,PBW 3L5, PBW 612,PDW 274,PDW

316, PDW 317, RSP 561, Sonu, 5122,5132,5135,5139, Sr 42,TL2942,TL2963,TL2966,
VLB 1, VLB 856 and WH 147 showed resistance (coefficient of infection upto 10)

against Ug 99 and its variants based on evaluation at Kenya and Ethiopia during
2009-2011,. Above lines identified may be utilized for improvingUg99 resistance in
popular Indian wheat cultivars.
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The first issue of Vol. 19 (2013-L4) is being brought out in the month of November.

Wheat crop health was monitored during off season in high hills of Himachal

Pradesh (Lahaul, Spiti and Kullu). The Crop Protection Technologies for different
wheat growing zones finalized in the 52.a A11 India \Atrheat Workers' Meet held at

Kanpur during September 1,-4,2013 are also being presented in this issue.

Off season survey
During June 4-5, 2013, stripe rust survey was conducted extensively in Kullu
(Himachal Prades) by scientists of DWR (Dr Indu Sharma, Project Director, DWR,

Karnal) and Dr Rakesh Devlash (V/heat Pathologist, CSKHPKW Regional Research

Centre, Bajoura, HP). Stripe rust was observed in Bajoura. As the crop was at

maturity only stripe rust teliospores could be seen. In villages, Bragran and Bhaliyani

in Kullu district, stripe rust was observed (60-805) in wheat sown under apple trees

and upto 20S on barley. The disease was also observed in self sown wheats. Stripe

rust uredospores were observed in high hills in Himachal Pradesh i.e. 1087-1887

mamsl. Looking at the possibility that this inoculum which is available in June may

spread to Lahaul valley in July and may multiply further during July-September on a

regular offseason crop season, advisory was issued for disease management on |une
7,2013.

Dr Daman Jeet Kaur, Senior Nematologist (\A/heat), Dr Ritu Bala Asstt. Pathologist of

PAU, Ludhiana and Dr Mangal singh, Technical Officer, DWR, Karnal monitored the

wheat crop for diseases in the wheat and barley fields enroute Baiauta, Kullu,

Manali, Rohtag, Koksar, DWR, Dalang, Tandi, Keylong, Trilokinath , Kukumseri,

Udaipur adjoining areas of Kullu and Lahaul valley during 176 to 2)"a June,2013.
The survey included the high hills having elevation ranging between 2415rnto 4007

m. Stripe rust incidence up to 40S was recorded on barley from Manali-Rohtag road

near Minali (Elevatio n 2415rn; 32' 1 8.81 2N and 077 " 10.883E). The inf ected barley crop

was at grain filling stage. No rust was recorded on wheat from any of the places

monitored. Dr Irtdu Sharma, Project Director, DWR, Kamal surveyed Kullu and

Lahaul valley of HP during September 2l-22,2013. Stripe rust was observed in the

material planted at Dalang Maidan.

As per report received from Dr. S. C. Bhardwai, Head, DWR Regional Station,

Flowerdale, Shimla, no rust was observed in Wheat Disease Monitoring Nursery

planted as staggered sowing at Malan, Dhaulakuan in Kharif season. However, leaf

iust was observed at Shimla and pathotlpe 104-2 was identified in 4 samples

analysed. During October 23-24,2013,Dr. OP Gangwar,Dr. Subodh Kumar and Sh.

Bhoop Ram Thakur surveyed Ropar, Nangal, Una, Amb, Kangta, Hamirpur and

Bilaspur areas for grasses or any other hosts for rusts in the areas where wheat stripe
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rust is observed frequently. The team collected leaf rust samples from grasses which
will be analyzed further for their role in rust survival in off season. On October 29,

2013,Dr. S. C. Bhardwaj and Dr. M. S. Saharan surveyed Yamunanagar and Ambala
areas for observing grasses and other hosts for rusts. Grasses on which leaf rust
symptoms were observed have been collected and samples will be analyzed further
for their role in rust survival in off season. Other related grass spp. were also
collected and carried to Flowerdale, Shimla which will be inoculated with both le#
and stripe rust to see if they get infected with the prevalent races of leaf and stripe
rusts.

Awareness for Stripe Rust Management
Stripe rust awareness among farmers was created by organizing Farmers' Fair in
collaboration with State Department of Agriculfure, Yamunanagar at Bilaspur
(Yamunanagar) on September 25,2013. Lecfures related to stripe rust management
were delivered by Dr. Indu Sharma, Project Director and Dr. M. S. Saharan, Principal
Scientist-Plant Pathology, DWR, Karnal. Dr. Randhir Singh, Principal Scientist-
Extension and Dr. Arun Gupta Principal Scientist-Germplasm Unit and Dr Raj
Kumar, Sr. Scientist-Plant Breeding also delivered lectures on different aspects
related to wheat crop. Posters were also displayed to make farmers aware of the
stripe rust diagnosis and management. More than 2500 farmers attended the fair.

Dr. Indu Sharma, Project Director, DWR, Karnal delivered lecture on wheat stripe
rust management in Kisan Mela organized at Kaithal on September 28,2013. Stripe
rust management cards were distributed among the farmers in above Kisan Melas.
Farmers Innovator and Seed day was organized at DWR, Kamal on October 15,2013
in which farmers were apprised of the strategies enhancing wheat production
including crop production and protection technologies with emphasis on stripe rust
management. Dr. R. S. Paroda, Chairman, Haryana Kisan Ayog was the Chief Guest
at the occasion. State Department of Agri., Karnal and ICAR institutes of Karnal also
participated in the exhibition.

Strategy Planning Meetings
A meeting on evolving strategies for enhancing wheat production with special
reference to management of wheat rusts with special emphasis on stripe rust was
organized by DAC on Oct. 5, 2013 in Kisan Bhavary Panchkula under the
Chairmanship of Sh. Asish Bahuguna, Secretary (A&C), Govt. of India. In
continuation to this, meetings were organized at Dehradoon on October 21, and at

Jammu on Oct. 25, 2013. From DWR, Karnal, Dr. Indu Sharma, Project Director
alongwith subject experts participated in the above meetings and presented strategic
initiatives to be adopted for enhancing wheat production and managing stripe rust.

CROP PROTECTION TECHNOLOGIES
Crop Protection Technology for wheat in different agro-climattc zones/states is
given hereunder:

A. North Western Plain Zorte, NVVPZ (Punjab, Haryana, Northern Raiasthan,
Western U.P., foot hills and plains of I&K H.P. and Uttra Khand)

(a) Stripe Rust Management Strategy
1,. For avoiding the losses due to stripe rust of wheat in NWPZ, avoid planting of

PBW 343 and other susceptible varieties like UP 2338, HD 2687, HD 2329, HD
2733, WH 711, arrd PBW 373 etc. Varieties like WH 1105, HD 2967, DBW 621.-50,
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2.

J.

WH542, PBW 550, PDW 314 (d) and WHD 943 (d) for timely sowrr and DBW 16,

DBW 7'1., PBW 590, WH 1021, and HD 3059 for late sown conditions may be
preferred. Special attention should be given to the epidemiologically important
regiory i.e., the foot hills and plains of Jammu and Kashmir, parts of Punjab,
especially along the international border, foot hills of Himachal Pradesh and
Yamunanagar area of Haryana.
Since most of the varieties reconunended for NWPZ do not carry high level of
resistance, hence, chemical sprays are needed. Spray the crop with
propiconazole (Tilt 25 EC @ 0.1, per cent), or tebuconazole (Folicur 250EC @

0.1,"/") or triademefon (Bayleton 25WP @ 0J1."/") at stripe rust initiation. Usually, it
is required in the first half of February. This spray will also help in the control of
powdery mildew and Karnal bunt diseases.
Vigilance should be kept for stripe rust in the foot hills through extensive
monitoring starting from early December onwards. If disease is spotted, the
farmers should be immediately advised by the concerned State Departments of
Agriculture for taking up recommended spray schedule, since further disease
spread from initial infection foci it will depend upon the first appearance of
disease. Farmers should also keep monitoring their crop critically and take
essential steps if disease is spotted.
Usually, it is observed that the early infection of stripe rust starts in wheat
fields under the poplar trees wherever these are grown having early sown crop
(i.e. October). Hence, strict watch is needed by the farmers in such fields.
Other diseases and pests
Loose smut control measures should be undertaken in view of the horizontal
distribution of the seed material among the farmers and the use of the carry
over seed. Seed treatment with a combination of the reduced dosage of the
fungicide and T. airide is made. The bioagent fungus, apart from enhancing the
efficacy of the fungicide, also leads to better germination, growth and
protection against diseases through induced systemic resistance. For this
purpose, seed treatment should be done with T. uiride @ a g / Kg seed in
combination with carboxin (Vitavax 75 \AIP) @ 1,.25 g / KS seed or tebuconazole
(Raxil 2DS) @ 1.0 g / Kg seed.

Karnal bunt control is required for seed crop and the produce grown for export
purposes. For producing KB free wheat, farmers are advised to grow KB
resistant varieties reconunended for the respective area.
NWPZ: PBW 502, PDW 233 and WH 896

. In areas where Karnal bunt incidence is low, by growing durum wheat for 2-3

years, fields can become free from Kamal bunt pathogen, Tilletia indica.
o Zero tillage helps in reducing Karnal bunt incidence.
. Avoid irrigation at heading time
r One spray of PropiconazoLe 25EC (Tilt 25 EC) @ 0.1 per cent or Tebuconazole

250 EC (Folicur 250 EC) @ 0.1 per cent be given in mid February to control the
disease.

For powdery mildew control, one spray of propiconazole (Tilt 25 EC) @ 0.1 %
at ear head emergence or appearance of disease (whichever is earlier) is
recorrunended for the powdery mildew prone areas.
Flag smut disease also poses problems in isolated fields in Punjab, Haryana,
Rajasthan and some other parts of NWPZ. Disease management measures
taken for the control of loose smut disease (as discussed above), prove to be

(b)
1.

4.
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5.

effective against flag smut too. Hence, seed treatment with carboxin or
tebuconazole may be followed in fields with flag smut history.
In the termite prone areas, seed treatrnent with chlorpyriphos @ 0.9g a.i /kg
seed, be taken up for their management. Seed treatment with thiamethoxam
70WS (Cruiser 70WS) @ 0.7 g a.i./kg seed or Fipronil (Regent 5FS @ 0.3 g
al./kg seed) is also very effective. In the standing crop, the broadcasting of the
insecticide treated soil 15 DAS be practiced. For this, chloropyriphos @ 3 Litre
mixed in 50 Kg soil be used for one hectare field. Crop planted under FIRBS is
more prone to termite attack in the termite-prone areas, while zero tillage
shows less termite damage. Hence, proper attention should be given in crop
planted under FIRBS.
The IPM module developed and validated in NWPZ can be adopted in parts of
north-west plain zone. This involves the seed treatment wirh T.airide @ag/kg
seed) + carboxin (75WP @1.25g/kg seed) or tebuconazole (@ 1..0g/ kg seed) for
the control of loose smut, followed by broadcast of insecticide treated soil (with
chloropyriphos @ 3L/llra) at 15DAS for termites. For the management of
aphids, foliar spray of imidacloprid 200SL @20g aJ./ha on border rows at the
start of the aphid colonization be given. This will help in protection of the
bioagent insect, the lady bird beetle inside the field which feeds on aphids. In
KB prone areast the seed crop can be given one spray of propiconazole or two
sprays of T.airide at tillering and ear head emergence. For the control of
powdery mildew in disease prone areas, one need-based spray of
propiconazole (Tilt 25 EC @ 0.1,%) can be given at earhead emergence or
appearance of disease on flag leaf, whichever is earlier.
In this zor:re, a blanket-recommendation on seed treatment with a combination
of the reduced dosage of the fungicide and T.aiide is made. This involves the
seed treatment with T.airide @ag/kg seed) + carboxin (75WP @1..25g/kg seed)
or tebuconazole (Raxil 2DS @ 1,.0g/kg seed). Seed treatment with T. airide alone
also is recommended. The bioagent fungus, leads to better germination,
growth and protection against diseases including Stripe rust, induced systemic
resistance.

Northern Hill Zone, NHZ (Hills of j&K State, H.P., Uttrakhand)
For avoiding the losses due to stripe rust of wheat, avoid planting of
susceptible varieties. Replace the susceptible varieties with resistant varieties
tike HPW 349, HS 507, HS 365, HS 37 5, VL 6'16, VL 907, VL 829, VL 832, VL 892,
HPW 155, SKW'1.96 etc.
Growing susceptible varieties in the higher as well as the mid-hills should be
discouraged to minimize the inoculum load and further spread to plains of
Punjab and other states of NWPZ. Such varieties, if growry should be sprayed
judiciously.
Loose smut and hill bunt are the two important diseases of wheat in the hills.
Hence, seed treatment as recofiunended for NWPZ for loose smut disease, be
adopted. Both these diseases will be checked through the seed treatment.
Powdery mildew is also important in the hills, especially the valley areas. One
foliar spray of propiconazole as mentioned under NWPZ may be given in the
disease prone areas.

North Eastern Plain Zone, NEPZ (U.P., Bihar, jharkhand, West Bengal)

Foliar blight and brown rust are the main crop health problems in this zone.
For effective m€rnagement of the diseases, cultivation of recommended varieties,

7.

B.
1.

3.

4.

C.
't.
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like HD 2985,HI1563, DBW 39, CBW 38, NW 1014, NW 2036,K9107,HD 2733

(resistant to LB), DBW '1.4, HD 2888, K0307, DBW39 and HUW 468 should be

encouraged.
2. Loose smut is also important in this zone, hence, seed treatment should be done

as mentioned under NWPZ.
3. Ear cockle is an important disease in eastern parts of India, hence proper

precautions be taken, especially in eastern U.P., Bihar and Jharkhand. Wider
publicity should be given by extension agencies on the use of gall-free seed,

well before the sowings. Farmers should adopt floatation technique for the
separation of galls from the infested seed lots. The infested seed lot should be

floated in 2 percent brine solution for this purpose The galls will float on the
surface. These should be separated and destroyed away from the field by
burning. The seed should be thoroughly washed to remove the salt solution
before sowing.

D. Central Zorre, CZ (M.P., Guiarat, Southern Raiasthan, Chhatisgarh)
1. Stem and leaf rusts are the major diseases of wheat in this zone. From rust

epidemiology point of view, Central Zone has a great importance in the
country. Hence, old and susceptible varieties should be discouraged. For
disrupting t}:re Puccinia path, following rust resistant varieties are required to
be grown in the Zone.
Timely sowing: HI1544,GW 322, DL 803-3, MP 3288, HI8498(durum) and HD
4672 (dwum)
Late sowing: MP 1203,HD 2864,HD 2932and Raj 4083

2. In parts of northern and eastern M.P., loose smut occurs occasionally. Hence,

disease control measures as recofiunended for NWPZ, be adopted wherever the
disease is a problem.

3. Ear cockle nematode occurs in some small pockets in the states of M.P. and
Chhatisgarh. Hence, emphasis should be given on the use of gall-free seed in
the areas with ECN history.

4. Northern and Central parts of M.P. are prone to KB infection. Congenial
environment prevails during ear head emergence. Hence, sprinkler irrigation
should be avoided wherever susceptible varieties are grown.

E. Peninsular Zone (Maharashtra, Karnataka)
'1.. Leaf and stem rusts are the main crop health problems in this zone. The old,

local and susceptible varieties should be avoided. The rust resistant
reconunended varieties as given below should be grown.
Timely sowing: MAACS 6222,Raj 4037, GW 322,F{UW 510, HD 2189, MACS
297L (dicoccum) and HD 8663 (durum).
Late sowing: AKAW 4627,HD 2932,HD 2833, Raj 4083 and PBW 533.

F. Southern Hills Zone (Tamil Nadu)
Rusts resistant varieties of wheat (HW 2044, HW L085, Co(W)-l) should be

grown.

Issued by: Crop Protection Programme, Directorate of Wheat Research, P.B. 158,

Karnal-132 001
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The second issue of Vol. 19 (201g-1.4) is being brought out this month' crop health

survey was carried out in various parts of the country by the scientists of DWR'

cooperating scientists of AICW&BIP and KVK scientists during December, 2013 to

january 10, 20'1.4. Crop health reports were received from Dr. R.S.Taya (KVK

yamunanagar), Dr. S.t. Bhardwai (Flowerdale, Shimla), Dr. S.K. Ranl (Malaru

palampur),- Dr. Dhanbir Singh (bhaulakuan), Dr. Madhu Meeta Jindal (PAU,

Ludhianaj, Dr. S. P. Singh (Falzab,ad), Dr. Javed Bahar Khan (Kanpur), \A/heat Rust

Mycologist, Mahabalesli*ui, Dr. O. P. Gangwar (Flowerdale, Shimla), Dr' Deep

Shikha (Pantragar), Dr. B.K. Honrao (ARI, Pune), Dr' I'K' Kalappanavar (UAS'

Dharwai), Or. e.p. Padhye (Niphad). Specially constituted team (Drs' R' Devlash'

CSKHPKW, Bajoura, or. n. selvakumar, DWR, Karnal and Dr. o.P. Gangwar,

Flowerdale, shimla) surveyed Punjab from December 27-29 December, 20L3 with

special emphasis on stripe rust of wheat'

o Stripe rust (Yellow rust) was observed L't time on January 1', 201'4 in village

Ratangarh in Yamunanagar district of Haryana on variety wH711'.

. on Januray 7,20L4, stripe rust was observed in village Dabkhera upperla (near

Nangal) in Punjab on variety HD 2967'

. on 9th January, stripe rust was observed in Khurdban in Yamunanagar in var' HD

2967. On 10tr' Jaiuary, stripe rust on few plants was observed in village

Hanshumajra (Karnal) in var. HD 2967'

o The disease has not been observed. from HP, J & K and uttarakhand so far

. Advisory for stripe rust management was issued by DWR, Karnal on December 17 '
2013 and JanuarY 2, 201'4.

o A meeting *as trgani zed.by DAC, Ministry of Agriculture, Govt' of India at Una

(Hp) on January i, ZOt+for stripe rust management in NWPZ and NHZ' Dr' J' S'

sandhu Agriculture Commissioner, Department of Agricultule &-C-ooperation'

Ministry oI Agriculture, Govt. of India chaired the meeting' Dr' P' L'. Gautam'

former chairp6rson, Protection of Plant Varieties and Farmers', Rights Authority'

Govt. of India was the Chief Guest'

North western Plain Zone (NWPZ\ andNorthern Hill Zone (NHZ)

Wheat rusts surrrey was carried out by Dr. M. S. Saharan, PI-Crop Protection' DWR'

Karnal in yamunanugu, and Ambala districts on Decembet 12,2013' on December 21'

2013, survey for wheit rusts was conducted by Dr. O. P. Gangwat, Dt. Hanif Khan and

Dr. Subash Katare in Yamunanagal district of Haryana. No rust was observed' Dr'

Indu Sharma, Project Director, dWR, Kamal surveyed the area between Karnal to

Ludhiana on Decemb er 29. No rust was observed in any farmers field. on December

29,2013,wheat crop health was monitored by Drs. M. S. Saharan and subash Katare in

Kaithal d.istrict of Haryar,u. In Harsola village (Kaithal), some fields (zero tillage) were

noticed with pink stem borer infestation
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A team of scientists comprising Dr. R. Selvakumar (DWR, Karnal), Dr. R' Devlash

(CCSHPKW, Bajoura) urra pt b. r. cung*ar (DWR Flowerdale, Shimla) monitored

new virulerr.", oi rusts in NWPZ (foot hills areas of Yamunanagar, Ropar' Hoshiarpur

and una districts) during 27.1,2. L3 to 29.12.2013. On 27hDec' 2013, the farmet's

fields were surveyed in the route starting from Karnal via Sangipur, Kanjnoo'

Yamunanagar, Chandigarh and Una. on 28th Dec.2012, the survey team visited Akrot,

Amb, Bhaivain, Gagr-et (Distt. Una), Hoshiarpur, sarlran, |andu Janda, Khanpur,

Mehna, chhabewalliutr. JahanKhelan (Distt. Hoshiarpur) and Pandoga, Jhalera,

Basal, Tyuri, Dhusara, Diata, Bruhi, Takrala (Distt.una). on 29th December, 2013, the

team viiited Rampur, varana, Nangra, Fatehpur, santoshgarh, Tahaliwal (Distt. una),

Garahshankar, Balachaur (Distt. Hoihiarpur), Kiratpur, Ropar and Kurali (Distt. Roop

Nagar). In general, the crop was very good. Most of the fields were in seedling stage to

d[Jring stage. Stripe rust was not observed in any of the field in the surveyed areas.

on L,t Jamtary, 2014, one farmer sh. Nathi Ram s/o sh. Jandhu Ram of village

Ratangarh (Yimunanagar) informed Dr' R. S. Taya, Senior Plant Pathologist' KVK

Damli about stripe rust symptoms in his field in var. wH711'. This variety was sown

on Oct. 29,201g. Dr. R. S.-Taya immediately visited the field and confirmed the stripe

rust symptom. As per the information received from Dr. R' S' Taya as well as from Dr'

S. S. Karw asara, Head, Deptt. of Plant Pathology, CCS HAU, Hisar, DWR team (Drs'

M.S. Saharan, Mangat Sinah, Vipin Panwar) visited the field on 2'd January' On 4m

January, Dr. Indu Snut','ul Project Director, DWR, Karnal also visited the field and

,,rgg"ri"a the necessary *"urr.,i"s to be taken by the farmers of area. Dr' Indu Sharma

,.ri.i"y"d the Una area of HP and Banur area of Punjab on January 8, 20'l'4' The crop

*u, r"ry good and no rust was observed. Dr. S.C. Bhardwaj, Headl DWt Regional

Station, Flowerdale, Shimla surveyed the area enroute Una to Shimla on January 8'

20L4. No rust was observed.

on January 8, 201.4, the incidence of stripe rust was observed by Mr'Hem

Raj I{amboj, a.o.o. in the field of sh. Bhupinder singh s/.o sh. satpal singh in variety

tlo zgoz in village Khuradban. A team of DDA Yamuna Nagar and scientists of KVK

Damla visited the affected fietd of wheat on same day. DWR team (Drs' M' S' Saharan'

selva R Kumar) alongwith sh. Hem Raj, ADO visited the field again on January L0,

201.4. The stripe rust foci (2 sq m) was of 60s in var. HD 2967 sown on oct' 30,2013'

Dr. S. C. Bhardw ai, Dr. d. p. Gangwar and Dr. Subodh Kumar surveyed the area

enroute from shimia to Yamunanagar on January 1,0,201.4. No rust was observed. Both

teams (DWR Flowerdale, shimla und pwR, Kamal) visited the field of sh. Nathi Ram

in Ratangarh village (near Damla, Yamunanagar) in the afternoon of ]anuary 10' 201'4

and collected stripe rust samples.

As per repolt received from Dr Madhu Meeta Jindal, Senior Plant Pathologist' PAU'

Ludhiana, stripe rust was not observed till January 3, 201'4 in Nawanshahar and

Ferozpur area of Punjab. On 7n Jarraary, 201'4, Dr Madhu Meeta Jindal, Dr Puja

srivastava (Asstt Breeder), Deptt of Plant Breeding and Genetics, PAU, Ludhiana and

Dr Jagdish Arora, Asstt extension specialist from KVK Ropar surveyed wheat crop

uruu o-f district Ropar and Sri Anandpur Sahib. Lrcidence of stripe rust was observed in

village Dabkhera Upperla on variety HD 2967 on one acre field. The infection foci of

40S was of 3 meter radius. In the field, scattered rust infected plants were also

observed. The crop was sown on 28.L0.2013. The variety DPW 621'-50 grown in

adjacent field was free from rust. Tarai/Plains of Uttarakhand were surveyed for

,t ip" rust of wheat by Dr. Deepshikha, JRO and Dr. Kanak Srivastava, Jr' ScientisL
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Plant Pathology on 3.d and 4rt Januray 20],4 rn different wheat growing areas/ en route

Bazpur ffanJri, Kanora, Karbola and Tanda Azam), Kashipur (Corbett Sun City,

Dhanauri and Bhogpur), Gadarpur (Prem Nagar, Mehtosh nuagar, Dhaulpu_r,J(iratpur,

Daanpur, Bag*ah;nd nnug*urrpur), Deneshpur, Rudrapur, Kichcha (Village-Sirsa

Chowki), Sitirganj (Village-iatanlhari, Gurunanak farm, Bari, Jhoka, Kunda Ashraf,

Pindari and Turkandasur) and Sara Saria Khatima (Village-Baghura and !-{alnagar)'
The dominant varieties sown in the areas were DBW 17,PBW 550, PBW 502,UP 2338'

HD 2967 and PBW 226.The timely sowrl clop was in tillering stage whereas the late

sown crop was in seedling stage. ih" .top health was good and crop was found free

from stripe rust at all the locations'

wheat crop health was monitored by Dr. s. K. Rana, Senior Plant Pathologis!

CSKHPKW, Malan, Palampur in parts of Dehra, Pragpur, Kangra and Nagrota

Bagwan blocks of district Kangra 1Hr; during second fortnight of December- wheat

crop at locations viz. Bangoli, Bhatoli, Maleta, Karol, Lower Ghalor, Kangra, Trind etc'

was critically monitor"dfo, germination, general performance and appearance of

stripe rust. bverall performaice of clop was good. Stripe rust was not recorded

urry*hur" at these l&ations. Poor germination was recorded under trees in rainfed

uruur. Stripeing due to moisture stress was recorded in rainfed areas especially at

Karol in Pragp"ur block. \Atrheat varieties viz. HPW 349 (FLDs at Bangoli) , HS 295, S -

308, VL AZO,nai3777,PBW 62L etc. were glown by the farmers at these locations

during current rubi ,"uror,. Dr. Dhanbir Singh, Senior Plant Pathologist, CSKHPKW'

Dhaulakuan conducted survey in third weekof December in Paonta and Nahan blocks

of District sirmour. No disease was recorded anywhere in both the blocks. Crop was

in tiltering development stage. Good rains were received on22,23 and 31 December'

2013. Overall condition of crop was very good'

Peninsular Zone
Dr. S.D.Patil, Entomologist and Dr.K.P.Deolankar, Agronomist of Agril. Research

Station, Niphad conductid survey in Nasik and Dhule districts of Maharashtra state

during hsf week of December 2013 and first week of January 2014.The wheat crop

*u, ui tillering, booting or flowering stage. Late sown wheat crop was at crown root

initiation to seedling rt"ug". The varietit gto*t by farmers were, NIAW-1415, NIDW-

2g5,Lok-'L,HD-218;,NLLW-gOr, NIAW-34, WHD-948 and, GW-496. The rust infection

was not noticed in any surveyed field. However, heavy infestation of foliar aphids was

recorded on early and timeiy sown wheat in Nasik and Dhule districts' Initiation of

aphids *u, l.u.orhed in first week of December 2013. Among FLDS,lul"y_h:1dence of

root aphids was also observed in farmer's field in the villages aiz', Waghadi' Bharwade

Tal. Shirpur, Dist. Dhule.

Survey was undertaken by Mr. B.C. Game, Jr. \A/heat Pathologist, ARS Niphad on

1.0/01,'/201,4, in the Dindori Tehsil of Nasik district. Farmer's fields from Mohadi,

Janori, Materwadi, Khadak Sukena and Jopul village were surveyed for disease

incidence. Majority of the fields were diseat" ft"" and in tillering stage. sgme of the

early sown wheai fields were in dough stage._Natural incidence of leaf rust was

recorded in two fields at Jopul village (Dindori Tehsil, Nasik). The variety grown in

both the fields was Lok-L. Farmers own saved seed was used for sowing in both the

fields. In first field, off-types were upto 20o/o and infection in patches recgr{9d on off-

type was 1005, while on Lok-L it was upto 50S. The crop was sown on7 /10/2013 and

*as in dough stage. The second field which is adjoining to first one/ was sowrl on

1.0/11./2013 utra 1,riur in flowering stage. The rust incidence was low i.e. upto 20S and
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in patches. Control measures were suggested to farmers for rust control. Wheat

disease monitoring nursery sown at Pimpalgaon (Baswant) was free from diseases as

observed on 9 / 1' / 201.4.

Dr. B K Honrao, Senior Plant Pathologist of ARI, Pune surveyed the different fields in

surrounding areas of Pune in Decembet,2013. The wheat croP was at tillering to stem

elongation stage in different fields. In some farmer's fields and Hol farm, infestation of

foliai aphids was noticed in traces. Overall crop health was good' There was no

natural incidence of any tusts, blight and other pests. Dr. Ishwar K' Kalappanavar'

UAS, Dharwad. surv"y"d tnu Dharwad area on December 13, 2013. Leaf rust was

observed in Amrut nutl"ty planted in rain fed condition for the multiplication of seeds.

Leaf rust had appeared in small patch during 1't week of December 2013. Incidence of

shoot fly was aLo obser.red at Dharwad center during 2nd week of December, 2013. No

wheat rust was observed in farmers fields in Mahabaleshwar area till January 
'1,,20'L4.

North Eastern Plain Zone
As per report received on January 6, 2014, from Dr. Javed Bahar Khan, Asstt' \Atrheat

Pathologist, csAUA&T, Kanpur, wheat crop was generally good in Kanpur area.

Termite infestation (15 %) wals obserrred in wheat rainfed trial. Leaf blight, rust and

other diseases were not observed. Dr. S' P' Singh, Asstt. Wheat Pathologist, NDUAT'

Kumarganj ,Faizabad.informed the crop health-status of.Faizabad area' Incidence of

root roi foot rot and blight symptoms were noticed in some fields' Light rains were

observed on27 and,3t-ti-2013. In general the crop was good in Faizabad area'

Advisory for stripe Rust (stripe Rust) Management in NWPZ and NHZ

Keeping in view the favorable weather for itripe rust development and its further

,pr"ud,-futmers are advised to visit their crop regularly for observing stripe rust

incidence. Farmers should give special emphasis in the early sown crop and the crop

planted under trees. Farmers ale advised to inform or consult the wheat

scientists/experts/extension workers for confirmation of stripe rust disease symptoms

as sometimei yellowing of leaves may be due to other factors than disease. If farmers

observe shipe rust in patches in their wheat fields, following measures are

recommended:
. One spray of Propiconazole 25EC (Tilt 25 EC) @ 0.1 per cent or Tebuconazole 250

EC F;Uc;r 250 E^C) @ 0.L per cent or Triademefon (Bayleton 25 WP) @ 0.1 per cent

be given at the foci of infection to avoid its further spread.

r One ml of chemical should be mixed in one litre water and thus 200 ml of

fungicide mixed with 200 L of water should be sprayed in one acre wheat crop. If

need, farmers are advised to repeat the spray'
o Farmers who have applied one type of fungicide previous yeat, Tt is suggested to

apply alternate reconunended fungicide this year'

. Farmers should spray the crop when weather is clear - no rain, no fog/dew etc'

i Issued by: Crop Protection, Directorate of Wheat Research, Karnal-L32 001

: Compiled and Edited by: M. s. saharan, selva Kumar and Indu sharma

, Phonle: 0184- 2266092, 2267 490, 2267830, 2267 495, Fax +91-01 84-2267 390

, Ermail: mssaharanT@yahoo.co,rn, picpdwr@
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The crop health reports received from mid |anuary to February, 28,2014 have been

compiled in this issue. Wheat crop health reports were received from State

Depirtment of Agriculture, Co-operators of AICW&BIP, SAUs' and KVKs'. Dr' Indu

Shirma, Project Director, DWR, Karnal monitored the wheat crop health in different

states of the country. During this period, crop health reports were sent regularly to

ICAR, DAC (Ministry of Agriculture), G.O.I., New Delhi and advisories for stripe

rust management were issued as and when required.

North Western Plain Zone (NIAIPZ)

Extensive surveys were undertaken in Yamunanagar and Karnal districts by the

Officers of State Department of Agriculture (Yamunanagar, Karnal) and scientists of

KVK, Yamunanagui, DWR, Karnai and CCS HAU, Hisar. Regular wheat crop health

reports *"r" r".uirred from Dr. A. P. Dabas, Deputy Director of Agriculture, Yamuna

Nagar. Till end of February, 201.4, stripe rust (yellow rust) was observed at 40

farmers fields in 25 villages in Yamunanagar. The disease was observg:d on wheat

varieties, wH7l'lvHD 2ggz,HD 285'l'HD 2967, DPW 621.-50, Shri Ram 27L,DBW 1'6,

DBW 17 and Barbat. Dr. Madhu Meeta Jindal (PAU, Ludhiana) observed stripe rust

on var. HD 2967 (20-405) in village, Dabkera and on var. HD 2733 (20-405) in village

Theri, Mohali on January 13, 20'1,4. A team of DWR Regional Station, Flowerdale,

shimla (Dr. o. P. Gangwar, Dr. Parmod Parsad, Dr subodh Kumar) conducted

extensive survey in Punjab and HP during Jan. 75-1.6,2014. \Atrheat crop health was

monitored by Ot. M. S. Saharan (DWR, Karnal) in Yamunanagar on Janl'6,201'4' On

17tn Ja1., Or. tvt. S. Saharan, Dr. S. K. Rana (CSKHPKV, Malan) and Dr. Ritu Bala

(PAU, Ludhiana) conducted survey in Punjab. On L8th Jan, Dr. M. S. Saharan

conducted survey in Banur area of Punjab. Stripe rust was observed only at two

locations in Punjab (Ananadpur Sahib area).

Dr. Dhanbir Singh (CSKHPKV, Dhaulakuan) reported stripe rust in Trap Plot

Nursery in infector rows with 5 to L05 severity at Dhaulakual:l on January 17 ' 201'4.

Stripe rust infection was also recorded in Kharchia mutant (10S) and also in SAARC

,,.lrr"ry susceptible check (10S) at Dhaulakuan. On January 2L, 201'4, Dt' S'S'

Karwasara Or. I. S. Panwar and Dr. R. S. Beniwal (CCSHAU, Hisar), Dr. R.S' Taya

(KVK, Damla) and Dr. Sudheer Kumar and Dr. R. Selvakumar (DWR, Karnal)

surrreyed and did not observe any rust in Karnal and Yamunanagar. Powdery

mildew was noticed in Kishanpura village on variety PBW 343 on lower leaves only.

On January 22,20L4, Dr. S.S. Karwasara Dr. I. S. Panwar and Dr. R. S. Beniwal

surveyed iur-"r, fields enroute Nilokheri, Tarowari, Shahabad, Pipli, Ambala,

Mullana, Kaph, Broda, Siwan Majta, Kurukshetra and Dhand. In the field of Sh'
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Sawarn Singh of Siwan Majra village (Brada Block), stripe rust foci of about 2rr:.2 (205)

was observed on var. Barbet.

A team of APPO, Yamunanagar, sDAO, Jagadhri and scientist from KVK

Damla visited village Haripur JattarU Sudhal, Sudhail, Rajpura and Kotar Khana of

district Yamunanagut ott Jutt tuty 22, 201,4 and observed stripe rust in traces in

villages Haripur lutt* and Kotar Khana on varieties, DPW 621'-50 and HD 2967'

respJctively. Dr. Indu Sharma, Project Director, DWR, Kamal monitored the crop

neatUr in Punjab (Ludhiana, Anandpur Sahib, Nawasahar) on January 24,20L4 and tn

Yamunanagar area of Haryana on Januaty 28, 201'4. Dt. Madhu Meeta Jindal

conducted irrrr"y on January 91,,201,4 and reported stripe rust on DPW 621-50 (40S)

in village Rainsara (Nurpui Bedi, Ropar), on HD 2967 (40S) in villages, Surewal

(Ropar), Hardo, Naushehra, Bhagtena Tulian (Gurdaspur)'

Dr. M. K. Pandey (SKUAST, Jammu) extensively surveyed Jammu, Kathua and

Samha districts during January 25-28, 201,4. Stripe rust was observed in a field at

Devigarh, (RS Pura, Jammu) on variety PBW-550 (20S) sown in about 2 Kanal areas

and ilso invillage Saikalan on var. HD 2967 (20S) sown on first week of Nov., 20L3.

In Samba district stripe rust was observed in village Kotli on variety PBW-343 (40S)

and one field at Matkali (Ramghar) on variety PBW-550 (30S) in 2-3 meter patch'

Incidence of stripe rust was obierved in village Sultanpur (Kathua) on variety WH

711, (2OS) o., o.," acre field. The crop was sown in first week of Nov', 20L3' Further

the sur*rey conducted on route via Udhaywalla, Marh, chinnor, Bishnah and

Akhnoor. No rust was observed at this route. In general, the crop was very good in

Jammu, Kathua and samba district. Dr. vishal Gupta (SKUAST, Jammu) also

observed stripe rust (10-15 MS) in village Talhar (RS Pura, Jammu) in the field of sh.

Darshan Lal on JanuarY 2'l',201'4.

Survey was carried out from 3 to 5ft February in the area of Haryana and Punjab by a

team of scientists. Dr. Sudheer Kumar (DWR, Kamal) and Dr. Vaibhav Kumar Singh

(IARI, New Delhi) did not observe any rust in tle rguje starting from Karnal to

iudhiana via Yamunanagar on Februaiy 3, 2O'l'4. On February 4, 201'4, Dr' Madhu

Meeta Jindal also joined the team. Farmers fields were visited in Macchiwara,

Chamkaur Sahib, Rasidpur, Rasidpur, Phool Khurd, Balachaur, Nawashahr,Badala'

Nawashahr and Garhi Ajit singh. stripe rust was observed at chamkaur sahib,

Rasidpur and Phool Khurd. At Chamkaur Sahib, stripe rust of 20 to 40S severity was

observed in about 10 meter patch on variety HD 2967. At Rasidpur, stripe rust

severity was L0 to 20S or, .tuti"ty HD 2967 in about 5 meter patch and at Phool

fhurd, stripe rust was observed in traces. On Februaty 5, 20L4, Dr' Sudheer Kumar

surveyed Lldhiana, Fatehgarh Sahib, Mohali and Ambala. No rust was observed' On

February 5,20'1.4, Dr. M. S. Saharan and Dr. R. Selvakumar surveyed Karnal area for

wheat rusts. No rust was noticed. On February 13, 201'4, Dr. M. S. Saharan did not

observe any rust in Indri area. During February 19-20,201,4,Dr R Selvakumar and Dr

sujay oatta (ISRO, Ahemdabad) surveyed Haryana and Punjab (Roop Nagar,

Guriaspur, Pathankhot, Amritsar) for wheat rusts. No rust was observed' Dr Sujay

Datta and Dr Mangal singh observed stripe rust in Yamunanagar area of Haryana on

February 22,2014.

on February 19 ,201.4,Dr Madhu Meeta ]indal and Dr Beant singh (PAU, Ludhiana)

surveyed wheat crop area of districts, Ludhiana, Hoshiarpur enrouting Phillaur,

Nagar, Bisla, Banga, 
-Behrampur, 

Balowal, Dholanwal, Phagwara for rusts and insect

p"rir. At KVK Balowal, stripe rust was observed on HD 2967 (One foci of 40S) and
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DPW 621,-50 (20S). At Bahowal, stripe rust was recorded on Agra Local, Lai Bahadur,

HD Zg2g and HD 2204nTPN. In village Dholewal, HD 2967 grown on - 5 acres was

having stripe rust (5-105). This field was also having flag smut and high incidence of

aphids. In viltage Taunli, HD 2967 and DBW 17 were infected with stripe rust (40S).

There was severe incidence of aphids also. Stripe rust was also observed in fields on

Hoshiarpur-Phagwara road. Overall the crop was healthy. Stripe rust was observed

in five 1ri||ug"t @arba, Paniwala Mota, Bhagsar, Audhan and Bara Gurha) in Sirsa

(small foci of yellow rust in the range of 20-305) on February 19, 201,4 by State

Department Officers of Sirsa. In the stripe rust infected fields, the farmers have

ptanted the varieties HD 2851, WH1.47 and PBW 343. These fields were also visited

by CSHAU, Hisar scientists.

The team comprised of Dr. Dhanbir Singh, Dr. S. L. Gartan (HAREC Dhaulakuan),

Dr. Susheel Chauhan (ATMA), Dr. Rathore (BTM, Paonta Sahib) and Dr. Pawan

(BTM, Paonta Sahib) visited wheat fields in a number of villages on February 21,

2014. The incidence of stripe rust was noticed in the fields of Sh. Sanjay Kumar, Sh.

Raghbir Singh and Sh. Bhagwan Singh in village Kolar. The incidence of stripe rust

in iietds of Shri. Sanjay Kumar was recorded to the tune of 25"/. wlth severity of 50S

(6 Bighas). In other fields, incidence was about 2% wlrh a severity of 30S. In village

i{rrk}o"", disease was noticed in fields of Sh. Prem Das (3 Bighas) with incidence of

less than 1% and.severity of 50S. In the fields (2 Bigha) of Shri Dinesh Bansal village

Rukhree, stripe rust wai recorded with less than 0.5% with a severity of 10S. The

team also monitoled wheat crop health on February 25, 2014. Stripe rust was

recorded on wheat varieties, HD 2894 (605), Barbet (1005), PBW 343 (a0S) and

unknown variety (40-805) in village Barotiwala. In village Nawada, stripe rust was

recorded on wheat variety, WH711. (70S). Stripe rust severity to the tune of 20S was

also recorded on wheat variety HPW 236. Incidence of stripe rust on this variety was

less than 1.% nthree bighas.

Northern Hill Zone (NHZ)
on January 29,20L4, Dr. S. K. Ghabru (PC KVK Berthin, Bilaspur, HP) and PD

(ATivIA, Bilaspur) conducted survey in villages, Kalol, Jaddu Kulzat, Baroti, Bhadoli

i<hurd, Bhadoli Kalan and Bakain. Stripe rust was observed in Kalol on HD 2733 n
about 4 meter patch and also in villages, Jaddu Kulzar (HPW 236) and Bakain (HD

2g6n ntraces.bn February 18,20'1.4,Dr. S. C. Bhardwaj (Flowerdale, Shimla) visited

some of the areas in district Bilaspur (Chandpur and Kandraur) and Solan

(Bhararighat) of HP. The areas visited were those where stripe rust occurs every

year. Most of the areas were free from stripe rust. At Kandraur, on one side variety

HS 420, grown in about 0.4 ha was free of stripe rust. Adjacent field of DPW 621'-50

had one month old, three foci of stripe rust with 80S severity. Stripe rust was further

spreading to other parts of the field which was about 0.5 ha. Crop stand was very

gtod. DrlBhardwa; also surveyed wheat and barley crops in East of Shimla (villages,

Bakhrai and Malyana) on February 25,201.4. These areas were free from rusts. As per

report received from the Project Director ATMA, Mandi and Kullu, no stripe rust

was noticed in Mandi and Kullu area duringJanuary,20l'4.In mid February, stripe

was observed in villages, Baldwara, Karni, Khayalag in Mandi area'

\AIheat crop health was monitored by conducting survey and surveillance tours in

parts of Nagrota Bagwan, Bhedu Mahadev, Bhawarna, Lamba Gaon and Baijnath

tlocks of district Kangra and Chauntra, Datang, Mandi Sadar, Balh and Sunder

Nagar blocks of district Mandi during the month of February,201'4 by Dr' S' K. Rana.
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The overall crop condition was very good in all the areas due to the rains received

almost at regular intervals during February. Stripe rust had started appearing at

some locations viz. Bagh/ Alampur and Jangal in Lamba Gaon block, Sunder Nagar

in Sunder Nagar block, Nagchala in Balh block and Mehar in Mandi Sadar block

with severity rangrng from 5-405 on wheat varieties like HS 240,HPW 249,HPW 184,

PBW 343 e[c. Flig smut in traces was recorded at Alampur and Jangal areas of

Lamba Gaon block. Powdery mildew with high severity was recorded on HPW 184

at Alampur area in Kangra district and low to moderate severity at Sunder Nagar,

Nagchala and Mehar areas in Mandi dishict with intensity varying from 3-7 (on0-9

r.ul;. Moderate to severe attack of aphids was recorded in Balh valley and Sunder

Nagar. \Alheat Disease Monitoring Nursery (TPN) was found free from stripe rust at

Surider Nagar, however, YR was recorded on VL 892 tn TPN planted at SAREC,

Kangra.

\A/heat crop health monitoring survey was undertaken on 6ft February in the Almora

district covering Chaukhutia, Binta Valleys and Someshwar area by Dr. Lakshmi

Kant and Dr. S. K. Jain (VPKA$ Almora). No rust incidence at Manila, Ida (Bagwali
pokhar), Binta, Mehal Chaura, Basbhida. Ganai and Simalti. At most of the places,

farmers have planted improved varieties and the crop was at tillering to late tillering

stage at pr"runt. The firsi nafural occurrence of yellow rust of wheat was observed in

the infector rows of trap nurseries planted at Hawalbagh experimental farm on 5-6

February 201.4 and. the severity was recorded on 12.2.201'4 up to 10-205. Similarly,

natural occurrence of yellow rust in one entry of station trial at Hawalbagh was

observed up to 10S in the first week of February.

\Alheat crop was monitored for rust in the farmers' field by Dr. J' P' Jaiswal, Dr'

Deepshikha and Dr. Kanak Srivastava (GBPUA&T, Panbragar) on February 11',201'4

enroute Rudurpur (villages, Gangapur, Premnagar and Narainpur), Dineshpur

(villages, Buksora and Sakenia), Gadarpur (villages, Mohanpur, Badakheda,

Moufur, Jai nagar, Kundan nagar and Chandi pur), Bajpur (villages, Bajpur, Tanda

Azam, Maheshpur Doraha, ut d Nu-oona) and Kashipur (villages, Khadakpur,

Kunda guon urrh Kundesari). Th" varieties sowTt in the areas were PBW 550, PBW

502, WH 711,PBW 226,DBW 17,PBW 343 and PBW 154. The crop health was good

and rusts were not observed. On February 12,20'J.4, area between Pantnagar and

Khatima enroute Kichha (villages, Shankar farm (Bhanga),Bara, Sirsa chowki and

Gurunanak farm (Bari), Sitarganj (Turkattisor and Nakha farm), Nanakmatta and

Khatima (villages, Sara Saria, fhankat, and Lohiyapul) were surveyed' Varieties

sown in these areas are PBW 226, DBW17, PBW 343 and PBW 550. All the varieties

were found free from rust and other diseases. Survey was conducted from Panbragar

to Haldwani via Golapar (Nawarkheda, Purvikhera, Devlatalla, Kuwarpur naya

gaon, Sambal), Gorapadao (Haripur tula), Motinagar and Motahaldu on February L3,

20L4. Dominant variety sown in these areas was PBW 154 and other varieties grown

by the farmers were PBW 550, UP 2425, PBW 502 and PBW 373. Overall crop was

gbod and no rust was observed but between Panftragar to Haldwani, powdery

mildew was noticed at many farmers fields.

As per report received from Joint Director (QC), Uttarakhand, stripe rust (traces) was

observed-in last week of February in Khatima block of Udham Singh Nagar on

varieties PBW 343, PBW 502, HD 2967, PBW 550 and DPW 621'-50'
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As per report received from Director of Agriculfur, Himachal Pradesh stripe rust was

observed-furing February 1-2,2014 n Hamirpur (villages, Kot, Drogan, Neri Blata,

Khirki and Jangal Berry), Mandi (villages, Baldwara, Karni, Nabhai, Khayalag, Bari

and Seyoh), Una (villages, Chaksari, fubehar, Suri, Nandpur, Kotohar, Kalan,

Chururu, Baheri, Tanoh, Tihra, Sohari, Talmera, Bhadsali, Solah, Badehra, Kangar,

Palkawah, Panjawar, Khad, Ispur, Pandoga, Basal, Rampur, Dangoli, Lamlehri and

Dangoli)

Central Zone (CZ)
Dr. Indu Sharma monitored the crop health in Rewa (MP) on February 5 and Rajkot

(funagarh, Gujarat) on Feb. 19-20,2014. She also monitored wheat crop health in MP

inuipir, Bilaspur, Jabalpur) during Feb. 23-24,2014. She observed leaf rust in off

types in farmers fields of Jabalpur. On Feb., 28,201.4, monitored wheat crop health in

dawai Madhopur and adjoining hilly areas of Vindhyachal. Crop was very good in

Mp and Ra;asthan. She observed leaf rust (TR-5MS) at farmers fields on off type

plants on tit" way from Kota to Sawai Madhopur. Dr. K. K. Mishra conducted

extensive survey in Powarkheda area during January-February,201'4.

North Eastern Plain Zone (NEPZ)
Dr. S. p. Singh (NDUA&T,Faizabad) observed moderate incidence of foliar blight in

timely ur *"-11 as late sown crop. Leaf rust had appeared on Agra Local on February

Zf , ZOt+. During first fortrright of February, shoot fly and aphids were also observed

in some fields. Dr. Javed Bahar Khan did not observe any rust in Kanpur area at

farmers fields as well as in TPN genotypes till February end. On February 24, Dr' R'

Selvakumar did not observe any rust in the fields of CSAUA&T, Kanpur station as

well as Dalip Nagar research farm. Leaf blight was observed in many wheat

genotypes. Ott f"trt.tu ry 25, 20'L4, no rust was observed in NDUA&T , Faizabad and

i"urUy^ farmers fields. No rust was noticed in BHU, Varanasi experimental farm

(natural conditions) and nearby fields on February 25,20'l'4. Leaf blight was noticed

in many wheat genotYPes.

Peninsular Zone (PZ)
Dr. L K. Kalappanavar (UAS, Dharwad) reported leaf rust aPpealance in Dharwad

area on var. Amrut. shoot fly incidence was severe at Dharwad in mid January. Dr.

B. K. Honrao (ARI, Pune) reported leaf rust in TPN nursery on January 22,201'4 on

varieties, WL 711(TS), C 306 (5S), and Agra Local (TS) planted at Pune. By 3ra

February, it had spread on more varieties and ARI germplasm (U'IL 71!:HD 2329,

Agra Local. Lal Bahadur, c306,wH1.47,HD 21.60, BARI 82, BARI 102, Kenphad25

u"-a f. sphnerococuum) wlrh severity ranging from TS to 40S. Black rust was not

observed in farmers fields as well as in Trap Plot Nursery in Pune area till February

28,201,4. On Jan. 13,Ieaf blight was observed in varieties, Kharchia mutant, Bijaga

Stripe, A206, NI 923 and NI1+O ut ARI, Pune. On 30s Jan.,leaf blight was observed

at iarmers fields on varieties, Gold 2'1. and Gold in villages Sakharwadi and

Phadtarwadi (Satara). On Januaty 31., 201.4, Ieaf rust (5-605) was observed on off

types in villages Murum, songaon, Malad (Baramati, Pune) and in villages,

dakhur*adi, Phadtarwadi, Phaltary Sangavi, Shirseni, Lonand (Satara). By February

end, incidence of foliar blight was observed at ARI, Pune in many varieties aiz; Agra

local, Lal Bhahdur, Bijagi stripe, A 206, NI L46, Lok-l, Gold 21" ARI breeding

material etc. with severity ranging fuorn L2 to 79. Some traces of stem borer was

observed in late sown crop at Hol larm. Dr. J. P. Tandon and Dr' S. C. Misra visited

Dharwad and Gadag district in Kamataka state during Feb. 6-7. Natural incidence of
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leaf rust was observed on varieties, DWR L62 and off type mixtures onMACS 6222

with severity ranging from 30 to 605.

Leaf rust (10S) was observed on January 29,20-J.4 by Dr S. G. Sawashwe (Regional

\Atrheat Rust Research Station, Mahabaleshwar) in TPN sown at ARS, Radhanagri

(Kolhapur) and College of Agriculture, Kolhapur on wheat vars., MACS 9 and Lal
Bahadur. Leaf rust (T}40S) was observed in off types plants at farmers fields in
Western Maharashtra during 2"a fortnight of February. As per report received from
Dr B C Game, Niphad, the first natural incidence of leaf rust was observed in Wheat

Disease Monitoring Nursery on Lal Bahadur variety on February 2, 201.4, which
increased upto 80S on Feb. 26, 20'1.4. The incidence of stem rust was not seen in the

nursery till February 28,201,4. Out of 20 genotypes in TPN, only HD 2329,HD 2L60,

HW 202'1,, HD 2204, C 306, HW 2008, DL 784-3, MACS 2496 and HW 971, were free

from leaf rust. Incidence of stem rust has not been observed on the surveyed farmers

fields in Nasik district. Dr. Indu Sharma also monitored the crop health in Dharwad
(Karnataka) on February 18,2014. The crop was very good in Dharwad area.

Training on wheat health management
A training course on Techniques and Procedures in Crop Health Monitoring and

Field Evaluation of Host Resistance in \Atrheat and Barley was organized by DWR
(Kamal and Flowerdale, Shimta) and DRRW project of BGRI for the co-operators of
AICW&BIP at DWR, Karnal from January 29-3L,201,4.Tn training Programme, there

were total 23 participants. L8 participants were from different SAUs, ICAR institutes

and co-operating centres of DWR. Participants belonged to 12 states of India (Major

wheat growing states): West Bengal, Karnataka, Tamil Nadu, Bihar, MP, Gujarat
Delhi, J & K Himachal Pradesh, Uttarakhand, Punjab and Haryana. Most

participants were young and there were three women participants also.
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Crop health surveys were carried out in various parts of the country by the scientists

of DWR, AICW&BIP, SAUs', KVKs'and extension officers during March-June,201'4.

Dr. Indu Sharma, Project Director, DWR, Karnal also monitored the crop health in
different parts of the country.

Northern Hill Zone (NHZ)
Deputy Director of Agriculture, Bilaspur, HP reported stripe rust on 10 wheat

varieties at seed Multiplication farm, Auhar on4.3.20'1,4. The stripe rust was observed

in traces in areas such as Chandpur, Majari, Bassi Dabt, Auhar, Bhaani, Reshikesh,

Luharwin and Tikkri in Bialspur district in 2nd fortnight of March. The stripe rust in
patches was observed in districts uiz., Hamirpur, Kullu, Mandi, Sirmour, Shimla,

Solan, Una and Kangra. Dr. Satyavir Singh Bajwa (DWR, Karnal), Dr. S. K. Ghabru

(KVK, Berthin) and Dr. Akhilesh Singh (Bilaspur) monitored wheat FLDs at Malan

(Kangra), Bajatta (Kultu) and Berthin (Bilaspur) centers in HP on March 11',20'l'4.

Stripe rust (30405) was observed on variety HS 240. Variety VL 907 was free from

yellow rust. The yellow rust (50S - 605) was observed in few plants on wheat variety

DPW 621.-50.

Wheat crop health report was received from Dr S K Rana, CSKHPAU, Palampur. The

crop was monitored by conducting survey and surveillance tours in parts of districts,

Kangra, Mandi, Kullu, Una, Sirmaur, Solan, Bilaspur and Hamirpur during the

-onih of April, 20L4. The overall crop condition was very good in all the areas due

to the rains received at regular intervals during the crop season. Yellow rust was

recorded in severe form on susceptible wheat varieties uiz., HPW 251', VL 829, VL

61.6,H5277 (early sownvars), HPW 184, HPW 211,,H5240,VL738,VL804,D8W 17,

Raj 3765, PBW 343, PBW 502, PBW 550, WH 71'1., Super 369, Sonak, Kanaku, Local

(varietal mixture) (timely sown vars), HPW 42, HS 295, HS 420, VL 892, Rai 3777'

Sonalika (late sown vars) etc. at farmers' fields and severity ranged from 40-805.

Most of these varieties have been phased out from the package of practices but

farmers are still growing them at their own level. Wheat varieties uiz.,HPW 89, HPW

147, 13PW 236 and HPW 249 which were earlier resistant - moderately resistant to

stripe rust recorded severity up to 605 at HAREC Baiaura, RWRC Malan and KVK

Sunder Nagar due to delayed winter season. These varieties however, overall

recorded 5-205 severity in majority of foot and mid hill areas. Wheat varieties of

recent times uiz.,HPW 349, HPW 360, HS 542,H5 507 and VL907 recorded overall 5-

20S severity however, at hot spots (Bajaura, Malan, Sunder Nagar) for stripe rust,

they recorded high severity up to 40-605 in isolated plants/ foci. \Atrheat varieties

HPW 155, HS 490 and WH 1080 recorded 5-305 severity at three hot spots and

farmers' fields. HD 2967 and DPW 621.-50/ PBW 621, recorded severity (40-605) at

some locations in mid and foot hill areas where farmers have not gone for

propiconazole spray.
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The stripe rust severity remained comparatively low in foot hills due to warmer

climate/ rise in temperature in March-April and the wheat varieties aiz., HPW 236,

HpW 211.,HpW 249;VL821,VL616 etc. which succumbed to stripe rust in mid hills

(Bajaura, Malan, Sunder Nagar) recorded less severity 5-205 in foot hill areas (Akrot,

U.tu, Dhuolakuan). Since, the area under resistant varieties has gone up in the state

as well as farmers have become vigilant against stripe rust and spraying their crop

with propiconazole at the appearance of yellow rust so, the overall severity of yellow

rust iemained moderate not causing much loss to the wheat crop. Leaf rust with
severity 20-605 was recorded at few locations vu.TJna, Nalagarh, Kunihar, Malan,

Kangri etc. Flag smut with incidence ranging ftorrr 3-1Lo/o was recorded at some

locations in foot and mid hill areas. Powdery mildew with high intensity/ severity

up to 8 (on 0-9 scale) was recorded on susceptible varieties at some locations,

otherwise, its overall intensity/ severity remained low to moderate (3-5) during

current rabi season

An extensive survey was conducted by Dr. Pramod Prasad and Dr. Subodh Kumar,

Regional Station, DWR, Shimla (HP) during 18tr. to 21"t May,2014 for monitoring of

,oJ, o., wheat and grasses in different parts of Himachal Pradesh, Uttarakhand and

Uttar Pradesh. During the survey, wheat and grasses were monitored for rust

infection throughout ihe route connecting Shimla to Bhowali (Uttarakhand). On

18.05;1,4, on the way from from Shimla to Panhragar, monitored all type of grasses

for rust infection at regular interval, but could not observe any rust on the grasses'

On May 19, 201.4, heavy infection of all three rusts was observed on most of the

collections planted at Bhowali. Surprisingly, there was high (60-805) stem rust

infection orrabout 50 % ofthe collections. According the Dr. S.K. Verma, In-charge of

the Station, stripe and leaf rusts are consistently present in the farm over the years

but stem rust was observed after a long time and that too in a severe form. Also

monitored the grasses growing around the wheat fields of the station and across the

river flowing through dre NgPCn station. Wheat rusts like symptoms were noticed

on about 20 grasses. On 20th of May, on the way to Haridwar, grasses were

monitored for rust infection at different locations viz. Rudrapur (UK), Doraha (UK),

Kashipur (uK), Jaspur (UK), Afjalgarh (uP), Dhampur (uP), Nagina (uP), Najibabad

(Up). 
^While 

coming back to Shimla from Haridwar on 21"t May, 2014 monitored

grurr", at chiddarwala (UK), Paonta Sahib (HP), Dhaulakuan (HP), Nahan (HP),

5arahan (Hp), Naina Tikkar (HP), Kumarhatti (HP) etc. At most of the locations, rust

like infection on many grasses were very frequent . Stripe rust in few wheat plants

and leaf rust in traces was seen at a farmer's field at Sarahan village of Sirmour

district (HP). The grasses in the nearby areas surrounding that wheat field were also

monitored. \Atrheat and grass rust samples were collected and taken to Shimla for

further studies.

The farmer's fields were surveyed by Dr S.S. Karwasra, Head Department of Plant

Pathology, CCS HAU, Hisar, Dr. Sudheer Kumar, Principal Scientist (Plant

pathology), DWR, Karnal, and Dr Rakesh Devlash, Scientist, HPKW on 13m June,

)OU toipresence of rusts in Kullu Valley of Himachal Pradesh. In Kullu area, yellow

rust was observed but most of the pusfules were converted in to teliopusfules.

However under shade some leaves were green and there urediopustules were

observed. The severity was 20 - 30 S. Leaf rust was also observed but most of the

pusfules are converted in to teliopusfules. However under shade some leaves were

gt""n and there urediopusfules were observed. The severity was 40-60 S. In village

En"tti (Ku11u), yellow rust was observed (20S). Loose smut was also observed but
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incidence was very low. In village Bhalayani, yellow rust severity was more (60-805).

Powdery mildew was also observed under apple trees. Leaf rust was also observed

(20S) irr villages Bhutti and Bhalayani. Dr Parmod Prasad, DWR Regional Station

ilowerdale, Shl*lu and Mr. Deldan Namgyal, Technical Assistant, KVK Leh

(SKUAST) conducted wheat rust survey in Leh Ladakh district of fammu and

Kashmir during Jwte 20-22, 20L4. The surveyed villages include Nimmu, Basgo,

Chuchot, Shay, Chog lamsar, Spitak, Khardung, Gompa, Gangles, Khalser, Diskit,

Hunder etc. Grasses were also monitored for rust diseases and grasses showing

stripe rust like symptoms were collected. No rust was observed in wheat crop.

Ouiing last week of June, Dr. R. P. Dua, ADG (FFC) and Dr. Indu Sharma, PD, DWR,

Karnal surveyed Lahaul valley of HP. No rust was observed. Dr. S.S. Singh, former

Project Director, DWR, Karnal and Dr. Rakesh Devlash (Bajaura) also monitored

rusts situation in Kullu area duringJune,20'l'4.

North Western Plain Zone (NWPZ)
On March 9,20'1.4, farmer Sh.Sanjeev Kumar of village Chorpura (Near Indri), has

informed that his crop in 25 acres was affected by yellow rust. On March 5,20'l'4, Dt
Madhu Meeta Jindal (Senior Wheat Pathologist) and Dr Puja Srivastava (Asstt Plant

breeder), PAU, Ludhiana, surveyed wheat crop area of Ladowal (Ludhiana). Yellow

rust was observed on one plant of HD 2967 n village Churpur. At Ladowal seed

farm, one foci of yellow rust ( 100m2) having disease severity of 80S was observed in

HD 2967. The farmer's fields in Punjab were surveyed by Dr. Sudheer Kumar,

Principal scientist (Plant pathology), DWR, Karnal and Dr O.P. Gangwar, Scientist

(phnf Pathology), Shimla on March 4,20't4. Stripe rust was observed in traces in

ii"tdr in Fatehgarh Sahib, Pathankhot, Kishangarh and Jallandhar. Le village Pada

(Gurdaspur), stripe rust was upto 20S in some fields. On 5th March, 2014, Dr' M'K'

Pandey, Assistant Professor (Plant Pathology) SKUAST- Jammu also joined the team

and survey was conducted in Jammu region aiz., Jammu, Samba and Kathua

districts. Overall it was observed that Jammu and Samba districts in Jammu region

were more severely infected by yellow rust. In this area, yellow rust infection (trace-

80S) was observed in almost in all the fields. However, yellow rust in about 10o/o of

wheat fields in both the districts was upto 40S. Comparatively, Kathua wheat fields

had less yellow rust ranged from traces to L05 severity. The varieties grown were Raj

3077,Raj3765,P8W 175,PBW 550 and HD2967.

A team of scientists comprising of Dr Beant Singh (Assistant Entomologist), \Atrheat

SectiorU Department of Plant Breeding and Genetics, PAU, Ludhiana and Dr

subhash Katare (Entomologist) DWR, Kamal surveyed the wheat crop on 12-L3

March, 201,4 n different districts of Punjab and Haryana enrouting Karnal, Kaithal,

Jind, Hisar, Fatehabad, Dabwali, Sirsa, Malout, Muktsar, Sarenaga, Moga, Jagraon,

Ludhiana and adjoining areas. Moderate to severe incidence of wheat aphid was

observed in some villiges of Karnal (Bastli), Kaithal (Batta and Dakala), Jind

(Danola), Hisar (DWR research Farm), Mukatsar (Chakdiwala), Sarenaga (Sekha

kahn) and Moga. Moderate termite damage was recorded in some parts of Kamal

(Basthali) and Kaithal (Batta) while minor incidence of Pink Stem Borer was

observed in village Bilaspur (Dabwali). Lodging of wheat croP was observed in some

parts of Haryana aiz., Kalfhal, Karnal and Jind. Minor incidence of yellow rust

(traces) was also recorded in two fields of districts, Jind and Moga.
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Dr. Indu Sharma, Project Director, DWR, Karnal surveyed Bawal, Neemrana and

Rewari. No rust was observed in any field. On 6.3.201,4, stripe rust was observed on

DBW17, Super 172 and DPW 621.-50. On 8.3.2014, fohat blight was observed in
Khanna u.d Sithit d areas but there was no rust. In village, Ahawri near Ambala,

stripe rust (20MS to 20S ) was observed. Dr. Sudheer Kumar, DWR and Dr. Sujay

Dutta, ISRO surveyed Karnal and Yamunanagar areas on 13.3.201,4 and observed

stripe rust infection (20405) in patches in Kamal . Leaf blight was also observed in
few fields. In Yamunattagar,20-405 stripe rust severity was observed. Dr. Sudheer

Kumar, DWR and Dr. Sujay Dutta,ISRO surveyed farmers fields in Karnal, Panipat,

Rohtak and near by areas on 1,4.3.201,4. Dr. Gyanendra Singh and Dr. S.K. Singh,

DWR, Kamal observed leaf blight in farmers fields of Bijnaur, Hapur, Mukteshwar,

Mordabad, Rampur districts in U.P during 26-29.3.201'4. Drs. M.S. SahararU

Gyanendra Singh and S. K. Singh surveyed Western UP on 2.4.201'4 and collected leaf

blight and rusts samples from farmers fields. Powdery mildew was also noticed on

few plants. The stripe rust was observed in traces in Shahpur (Panipat). Dr. Subhash

Katare and Mr. Jitender Kumar, DWR surveyed Asandh, Jind and Hisar areas on

7.4.201,4. Stripe rust was found (20-405) in farmers fields. Dr. O.P. Gangwar, DWR,

Flowerdale and R. Selvakumar, DWR, Karnal made a survey on 21'.4.20'L4 to collect

the weed samples infected with rust from wheat fields. The samples were collected

and sent to Flowerdale for further analysis. Dr. Sudheer Kumar and R. Selvakumar,

DWR surveyed farmers fields on 20.6. 201,4 rn Kalesar, Ponta Sahib, Herbertpur,

Vikas Nagar and Dak Pathar areas for observation of any plants/ grasses showing

rust. The rust was not noticed on any of the grasses observed.

Peninsular Zone
Survey was und.ertaken for wheat crop health status in Nasik district on11'/3/201'4

and.13/3/201,4by Dr. B.C.Game, ARS, Niphad. Stem rust in farmers field was not

noticed. Leaf rust was recorded for the first time in two fields on variety LOK-1 at

Jopul village (Dindori Tahsil, Dist.Nasik). In Dindori Tehsil, leaf rust severity up-to

80b on lot-f and other susceptible off-types. Incidence of stem rust was found in

two fields, first field of Lok-1 and in second field on off-types from Mohadi and

Korhate villages. During first fortrright of March, leaf rust upto 605 was reported in

farmers fieldi of western Maharashtra and Marathwada region. Dr. Sawashe,

Mahabaleshwar reported stem rust severity upto 40S in wheat fields from Nashik

and Dhule districts of Maharashtra during 2"a fortrLight of March ,20'l..4. Leaf rust and

stem rust incidence was record.ed in trap plot nursery planted at IARI Regional

station, Indore on12.3.201,4.Leaf rust was observed in range of 5MR to 80S and stem

rust (TR-SOMS) on the test varieties in trap plot nursery'

North Eastern Plain Zone
Dr. Javed Bahar Khan, CSAUA&T, Kanpur reported termite infestation ranged from

12-15% in rainfed crop and about 5% infestations was recorded in irrigated crop.

\Alheat crop showed moderately resistant reaction against aphid. In late sown wheat

crop, shoot fly infestation ranged from L0-L3%. The first incidence of yellow and

brown rust was observed in wheat on 24.02.20L4 at Kanpur. Initiation of brown rust

infection was also observed in Kharchia (TPN) at Araul at Dalipnagar on 24u Feb.,

201,4. Dr. Sunita Mahapatra, Coochbehar observed leaf blight during 1"t week of

March in Pundibari, Coochbehar, West Bengal.
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CZ: Dt. T. L. Prakasha, IARI, Indore informed the rust status on TPN entries. Dr.

Indu Sharma,PD, DWR conducted survey on L3.3.2L04 in Gwalior to Mathura road
for rusts. Brown rust was observed on off type plant near village Chhata.
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