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'fhe major thrust arcas of Crop Protection are: crop hc'alth monitoring (pre and post

harvestj, distribution of rust pathotypes, host resistance, rust resistance genes

postulation and pest ,l.Iur-,ug"*"nt (host resistance, tillage options, chemical control

ancl IPM modules). 'Ihe highlights of the programme are given hereunder:

HOST RESISTANCE

For providing support to the wheat breeding ploglanune, evaiuation of disease/pest

screening nuiseries lt'as unclertaken at various hot spot locaticlns under nafural and

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

MDSN, MPSN, ar-rcl disease/pest specific nurseries'

Tlrc tnitial Plant Pathological Nursery (IPPSN), with '1624 entries and Plant

Pathological Screening Nuriery (PPSN) wtth 497 genotypes including checks, are the

main nurseries which arer the majtlr componcnts of the Decision Support System in

promotion of entries frorn onc. stage. to thc other, ancl finally the identificalion 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

e.viluation against nematodes ancl insect pests. AVT entrics were also evaluated at

specific localions for Race Specific Aciult Plant Resistance (APR) to three rusts

(br.,*,-r, black and yello',n,). Slow rusting lines for clifferent rusts were identi{ied by

calculating the Area Under Disease Progiess Curve (AUDPC) at Karnal (siripe rust)

ancl Mahabaleshwar (leaf & stem rustsf centres. Constitiution of plant pathological

nurseries during 201'4-75 has been shown below:

Constitution of different plant pathological nurseries during 201.4-15

Rust resistance materials in AVT IInd and Ist Year (2014-15) with ACI upto L0'0 are

given below:

Stem, Leaf and StriPe Rusts
AVT IInd Year
HD 4728 (c1), HD 4730,ril B49B (d) (C), HI 8737 (D)(l) (C)' HS 507 (C)' MPO 1215 (d)

(C), PBW 723,PDwt 233 (C), TL2942 (C) and'TL2969 (C)'

AVT Ist Year
DBW 181, DDW 31, HI 8759 (d), HI 8765 (d), HPBW 02, t{PBW 08, HPBW 09, HPW

394. HPW 422, IIS 580, t{s 596, HS 597 , tlS 599, HUW 695, F{UW 712, K 1372, K 1374'

AICW€rBlP, Progress Report, Vol-IIl (Crop Protectiorr)' 20'l5



MACS 3949, MACS 3970 (d), MACS 3972 (d), MACS 4024, PBW 709, PBW 778, TL

3001, TL 3002, TL 3003, 'IL 3004, TL 3005, UAS 453 (d), UAS 455 (d), VL 3002, VL

3007, VL 3008, WB 1 ancl WB 5.

Stem and Stripe Rusts
AVT IInd Year
UAS 428 (d) (c)
AVT Ist Year
DBW 184, Fll 1604, FIPBW 07,IIPW 121,H5 601, PBW 707 and VL 1006.

Stem and leaf rusts
AVT IInd Year
DBW 14 (C), DBW BB (C), DPW 621-s0 (c), Gw 322 (C), HD 2864 (C), HD 2888 (C),

HD 2967 (C), HD 3043 (C), HD 3059 (C), (HD 2932 + Lr 19/5125), HI 1544 (C), HI

1563 (C), HD 4730 (d), FIPW 251 (C), HPW 349 (C), HS 490 (C), HS s42 (C), HW

1098(C), MACS 6222 (C), MP 3336 (C), PBW 644 (C), Raj 4083 (C), VL 829 (C),VLB92

(C), VL c)07 (C), WH 1021 (C), WH 1080 (C) and WH 1105 (C).

Leaf and stripe rusts
AVT IInd Year
PDW 314 (C) and UAS 446 (d) (l) (C)

AVT Ist Year
DDW 32, HD 3165, HS 583, HS 600 and PBW 721.

Seedling resistance in wheat genotypes
'l'o iclentify rust resistant lines of wheat and characterize rust resistance genes, 173

liles of AVT I ancl II were evaluated at seedling stage using an array of pathotypes

of black (Prtccinin grnnrinis tritici), brown (P, triticint) and yellow rust (P' striiformis)

having different avirulence/virulence structures. Ntlne of the lines was resistant to

all the rusts. Threc lines of AVT Il and one line of AVl' I cxhibited resistance to the

two rusts. ln aclclition to all the lines having Sr31 were resistant to black rust of

wheat, whereas lines possessitg Lr24, some with I-126 were resistant to brown rust

ancl few lines with Yi9 showed resistance to yellow rust of wheat. Details of the

wheat rust resistant lines are given below:

AVT 2'a Year
Resistant to black and brown rusts: HI1563 (C) and PBW 723'

Resistant to black and yellow rusts: HD 3043 (C)

Resistant to yellow rust only: HD 3059 (C) and MACS 3927(d)'

Resistant to black rust only: HD 2932 (C), HI 1544 (C), TL2942 (C) and TL2969 (C)'

Resistant to brown rust only: HD 2684 (C), HD 4728 (d), HD 4730 (d), MACS 6222

(C), NIAW 2030 and UAS 446 (.t) (C)

AVT I year
Resistant to black and brown rusts: HPBW 0c)

Resistant to yellow rust only: DBW 182, DDW 32, IID 3171, IIPBW 07, HS 596,

tlUW 688, HUW 695, MACS 3972,P9W 709,UP 2883 and VL 3002'

Resistant to brown rust only: DBW 747 , HPBW 08, MACS 3949, MACS 4024, TI' 302,

TL 303 and WB 5.

Based on rigorous screening of
multilocations, following genotypes
resistance:

multiple diseases screening nursery at

have been identified for multiple disease
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Resistant to all rusts +Leaf Blight (LB) + Karnal tsunt (KB) + Flag Smut (FS): HI

B73B (d)

Resistant to all three rusts +LB + PM: PBW 660

Resistant to all three rusts * FS: Hl 8721 (d), H|8725 (d) and Ill 8728 (d)

Resistant to all three rusts: HPW 381, UP 2871 and Wil 1098'

Resistant to stem and leaf rust * KI] + FS: HI 8739 (d), Iil 8742 (d), HS 578 arrd

NrDW 699 (d).

Resistant to stem and leaf rust * t.B + PM: HW 1900, HW 4042, HW 5237 and IvIACS

5031.

Resistant to stem and leaf rust + PM + FS: DDK 104a (dic.), DDK 10a5 (dic')

Resistant to stem and leaf rust * LB: KRL 348, VL 3001, GW 432, HUW 668, HW

4013, UI' 2872 and WII 1137.

Resistant to stem and leaf rust: RAJ 4250, HI 15BB Q, HW 1099, HW 5235, JAUW

59U, RAJ 4324, tJP 2843, LIP 2847

Resistant to leaf and yellow rust + LB + KB + FS: NIDW 706 (d)

Resistant to leaf and yellow rust * 19 + PM + FS: HW 5224

Resistant to stem and vellow rust * LB: HD 3121

Utilization of resistance sources through NGSN
A total of 15 cltrics klswn for confirmecl sources ctf multiple clisease and inscct pests

resrstance were contributecl in the. NGSN, 2014-75. '['hey werc plantecl at 23 breeding

ccntres across diffcrent agro climatic zortcs ttf cttuntrv for thcir utilization in breeding

programme against various biotic strcsses. All 15 eutries werre utilizecl in the range

of 8.7 - S22% by most of the breeding centres. The most utilized entries at many

centres were HI 7579,HD 3098, PBW 658, Raj 4270,H5 526 and HS 557' The Kanpur

centre, utilized 12 entries in their breeding plogramme followr:d by Powarkheda'

I'reparedness to combat Ug99
Inclian wheat aclvance lines (200) were cvaluatecl at Kenya and Ethiopia for

resistance against tJg99, as a part of our strategY to meet the threat in case this pt' is

able to enter India.

Rust resistance genes in AVT material
Tc-r know the genetic diversity in Advance Varietal -l'rial rnaterial, rust resistance

gcnes were chiracterizecl using host- pathogen interaction data ancl applf ing gene

matching tcchniquc.. Mostly rust rcsistance gcnes were iuf'erred in those wheat lines

where differential response to rust pathotypes werlr observed, howcver'

morphological markers, genetic linkage and characteristic infection types were also

used to reach at a conclusion'
Yr genes: Five rust resistance genes (\'r2, A,9, lU ancl 27) to yellow rust of wheat

*,...-e characterizecl in 4T lines of AVT II. Among thesc' )'r2 was inferred in more than

70 % Iines followecl by )'r9 gene which was characterizecl in about 30% lines. Other

resistance genes werc postulated in few lines only. In AVT I lines, three Yr genes

(\'r2, A ur-1.1 O; *e." ubierved in 67 lines. )'r2 was postulateci in 40 lines followed by

)'r9 in l9 lines ar-rd )1'A in 7 lines orrly'

Sr genes: In AVT II, 10 Sr genes (5r2, 5, Ba, 9b, 9e, 77, 13, 24, 25 and 31) were

nostulatecl in 65 lines. 5r2 basecl on characteristic mottling was observed in 56 lines

iollowe.l by Sr1'l in 23 lines ancl Sr31 basecl on its linkage to Lr26 / Yfi in 13 lines. The

resistance of most of the durums was based on Sr7b,9e and Sr11' Other Sr genes

were inferrecl only in fcw lincs. In AVT I,14 Sr genes (5r2,5,7b,8a,9b,9e,71,72'13,
75,24,25,30 ancl 31) were posfulated irr 99 lines. S12, knou'n adult plant resistance

AICW€.tBIP, Progress Report, Vol.lll (Crop Protectiori, 2015 lll



€Jene to stem rust was observecl in 63 lines followed by Sr-11 in '.\7, Sr7b in 34 and Sr31

in l9 linets..51!e was characterizecl in 7, Sr13 in 6line's where'as remaining eight Sr

genes were postulatecl in few lines only.
ir g"t"r, In AVT ll, nine Lr genes (Lr7,70,73,74a,79,23,24,26,34) in 60 lines lt'here

differential host pathogen interactions were observed. [.ike AVT I, Lr13 was

oostulated in 22lines followed by Lr23 in27, Lr26 rn 13 ancl /,r10 in 11 lines. Lr7, L'r34

and Lr24 were founcl to confer biown rust resistance in 8, 6 and 4 lines, respectively.

In adclition Lr11a and 1.119 werc characterized in one linc each. In AVT l, nine Lr

grlres viz,. Lr1,2a,70,13, 19,20,23,24 ancl 26 wcre c--haracterized in 87 lines. Among

these Lrl3 was most conlmon and was observccl in 48 lines. This gene is known

wiclely for conferrir-rg resistance to brown rust at high tetrnperabures. L,r23 was

characterized in 30 lines followecl by /.r10 in 23, Lr26 in 19 ancl Lr7 tn 16 lines. Other

resistance genes namely LrLa, Lr79 and Lr24 were observed irr 3, 1 and 1 lines,

respectively. 'fheser had becrr further dccrease in the proportion of Lr26 in AV'f I
accessions in comparison to the previous vears.

SURVEY AND SURVEILLANCE

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

season in the high hills of Himachal Pradesh (Lahaul, Spiti, Kullu), Nilgiri hills

(Tamil Nadu) ancl J & K (Ladakh). Advisory for stripe rust management was issued

cluring Deccmber-March regularly. Information on wht-at crop health was

clisseminated through th<: "Wrcnt Crop Henlth Neusletttr", Vol. 20. Mehtaensis Vol. 35,

Ncr. 1 anci 2was issued in January and July, respectively. This crop year was marked

with thc. sporadic appearancc of yellow (stripe) rust in some pockets of Northern

Inclia. 'fhough the. yellow rust was obsc'rvc'cl in early Jauuarv 2015, however, due to

tl-rc rc-sistancc irr cultivatccl varicties as well .ts pro activc stt'ps for the management, it

could bc managecl well. Itr Karnataka, learf rust was observed in Lokur arca of

Dharwacl on January, 2, 2075 in Local breacl w,hcat variety (parrot grecn colour ear

heact). 1-r Maharashtra, lcaf rust was observecl on Jauuary 28,201,5 in village Kenjal

(Satara), on var. Lok-1. llxcept for the yellow rust in NHZ and NWPZ, the overall

crop health status was satisfactory in the country.

Stripe Rust
I'unlab: On 21-12-2014, ve'llow rust u,as reportcd in one fielcl in the village Daroli

Upper near Ananclpur Sahib on unrecorrunended wheat variety Berbet' ln 2nd week

,,iyur-rrrr,ry, one foci of infection of yellow rust was observecl in villages of Clhhidauri

(on var. DBW-17) and Kharod (on var. HD-2967) rn SBS Nagar and in Mohan Mazra

(orr var. HD 2967) in Ropar. Yellow rust was observed in village Dakal, Ropar in

varietv tID 2967 on 29.7.20L5. On Februarv 78, 2015, yellow rust was noticed at

farmers ficlcls in villages Pasrcdi Jatta Chamkaur Sahib, Morirrda and Ropar. On

1L).2.2015, thert n'as inciclencc of ycllow rust itr fcw villages otr thc routebut from

Langrova to Saroa, almost all the ficlds wc're infected with vellow rust but severity

was very low ( upto 10S) except for the village Diyall where one field (var. HD 2967)

around orle acre was severely infected with yellow rust (605). Yellow rust was

observed in TRAP plot nurseries (TPN) sown at KVK Lngroya and KVK Ropar.

Haryana: On January 76, 201.5, stripe rust was observed (10 MS-S) in one field in
Yamunanagar area. In Muncla khera village, Chhachhurali, stripe rust was severe

(40-605) in 10m x7 m area in the early sown crop (var. Barbat). The late sowll crop is

having few plants infected with yellow rust. In another fielcl of Mr. Joneykumar,
Pahaclipur village, Sadhaura, Super 172 was found infected with stripe rust (trace-

lv
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10N{S). C)n 28th January, 2015, vellow rust was observed on variety HD 2851 at one

farmers fielcl in village Ivtahua Kheri, Babbain (Kurukshetra). On 37'7'2075, yellow

rust was noticed on the field of Sh. Sunder, village Chhapra, Arnbala. On February 9,

2015, yellow rust (10S) was recordecl in variety HD 2967 at Jaloda, Yamunanagar. On

12tn February,2075, yc.llor,v rust was observed only at Ilharwabgarh, Budhia (5S) and

in farmers fielcls of Fatehplarh (20 - 40S) villages. 11 fnd week of February, yellow rust

was noticed in village Ding on HD 2851 in Sirsa district itr traces. On February 19,

2015, yellow rust was reported n the village Shargarh (Karnal)'

Himachal Pradesh: In last week of January, yellow rust was recorded with minor

incidence and severity less than l,0S on PBW 550 at Nagrota Suria Dam area (Nagrota

Surian block) and HD 2967 at Lunj Kahlian (Kangra block) and Bhanth (Fatehpur

block). I-I9.1t,evcr, the diserase was observed in severe form touching severity 605 on

varietal mixturc (Rai 3765 main) in a large patch (Focus) at Bhanth-Sthzrna (Iiatehpur

block). Wheat Disease Monitoring Nurscry/'lrap Plot Nurse'ry of whcat planted at

SAREC Kangra wars fre.e from rust in the last wcck of January. During 2n'r week of

Fc.bruar1,, yellow rust was nolrced in Barotiwala (Paonta) on wheat variety HD 2967

at 3-4 locations in Lraces. Yellow rust was also recorded in traces on local variety in

village Shivpur. High severity of yellow rust up to 605 was recorded on HD 2967 and

HD t3B0 in village Bharapur on February 76,2075. Similarly, high severity of yellow

rust up to 40S noticecl in village Kolar at thre-e locations. Ycllow rust in T'rap and

SAARC nurserics was recorded at Dhaulakuan on February 10, 2015 on wheat

virrieties, WL-771(10S), IlD-2329 (5S), Agra local (10S), Lal Bhadur (10S), Kharchia

mutant (10s), HP 1633 (5S), WH 747 (705), Ama Purna (5S), HD 2189 (10S), Pak 81

(5S) ancl susceptible check (30S). Yellow rust in traces was reported from same places

of elistrict Bilaspur, Hamirpur, Kangra, Mandi, Sirmour and Una during 1't week of

Februarv. During 2nd week of February, yellow rust was observed in traces in

Bilaspui (villages, Nanau,an and Bhatoli), in Mancli (villages, Mehar, Surahi, Tandu),

irr Una (villagers, Aclarsh Nagar, Amb, Athwarrr, Krishna Nagar, Busal, Dehar, Badoh,

Jalgran) arrcl in Sirmour (villages, Dhaun, Bharrgari, Nagal, Phoolpur, Shivpur,

Subhkhera, SurajPur).

fammu & Kashmir: on Str, January, 2075, the prcsence of any yellow rust was

observecl in SAARC anc'l TPN nursery (Village- Saharan) orr Agra Local. On 25th

January,2015, stripe rust was observed on PBW-I75 with some pustules with 55

severity at Lalyal Camp (Jammu) at the field of Yash Paul Sharma. On 26tn January,

2015, the fielcl of 'Iaj Ram (Chak Gogal) of wheat varicty HD 2967was found infected

with yellow rust in 2-3 patches with 20MS severity. On one field of Bal Dev Singh

(Nagari, Kathua), many foci of stripe rust with severity of 10-20MS were observed.

One field in Arnia of unknown wheat varieties was also inl'ected with stripe rust

(0.05 ha) with 10-205 severity. Stripe rust was also observed on wheat varieties HD-

29t>7 an,J, RSP-561 with 10-20MS severity in 4-5 patches (1 meter) in experimental

field of Chatha, SKUAST -Jammu on 20il' January. On February 1'0, 2015, field

patches of yellow rust were noticed in Jammu and Szrmba district in Jammu re'gion.
'l'hese patchecl wcre of 2 - 10 m2 with the severily of 10-605'

Uttarakhand: Orr 16 Feb 2015, yellow rust was observed iu trarces atne of the farmer's

ficld at village Chunpuri (Gadarpur) in patches showing severity of 70S in PBW 343

in orrr'hcctarc area.

WHEAT DISEASE MONITORING NURSERY (WDMN)
Over the years wheat disease monitoring nursery (c'arlier trap plot nursery) is

working a.s a logistic and effective tool for monitoring the occurrence of rusts,

blights, powdery mildew and other wheat diseases across different wheat growing
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zL)nL.s of Inclia. Adclitionally, it has helped in knowing the seasonal progress of these

cliseases over clifferent wheat growing zones. Wheat ancl barley rust samples

collectecl from WDMN gives an overview of area wise distribution and loaci of rust

pathotypes. The effectiveness of different wheat lines or resistance genes has been

assessed through the wDMNs. The 47th wheat disease monitoring nursery was

planteci at 43 locations covering all the major wheat growing areas in the country,

especialll, those sifuatecl near the bordering areas to the neighboring countries. There

were20f 21(High Altitucte'Zone. and North Hills Zonc) entriers in the nurserv during

2014-15. Of these, first 15 entries wcre corrunon to all zones, rest of the five/six

(northerrr hills ancl high altitude zone) entries werc zone specific varieties. Keeping

into account the changetl varietal sifuation along with pathogen dynamics, some

changes were macle in the composition of WDMN entries for sc-rme of the zones.

SAARC Wheat Disease Monitoring Nursery
Uncler thc umbrella of Regional Stition, ICAR-IlWBR, Shirnla and CIMMY'I', Nepal,

SAARC wheat disease monitoring nurserv is being conducterd in SAARC countries

with the objectives similar to the wheat disease monitoring nursery (WDMN) in

Intlia. During 2014-75, SAARC wheat disease monitoring nursely was planted at27

locations u..os the six S;\ARC countries. lnJormation on wheat diseases in SAARC

Wheat Disease Monitoring Nursery has been received from all the locations in India,

Bangladesh and Bhutan.

Wheat disease situation in India
Rusts
SAARC nursery was plantecl at 12 locations of NHZ ancl NWPZ , Faiz'abac|, Pusa and

Wellington. Ye.Uow rust was observed at all thc SAARC nursery localions in India

except at Pusa, Faizabacl and Wellington. Ye'llow rust was first observed at

Uclhaywalla (10.01.15) followed by Pantnagar (30.01.15), Kathua (02.02.15),

Dhauiakuan (13.02.15), Almora (4th week of February , 2075) and Jaipur (28.02'15)' All

the: entries of SAARC nursery were infected at Dhaulakuan, where 19 entries of the

SAARC nuISeIy were showing more than 40S yellow rust severity' At Delhi only 6

enh'ies uiz., ArtnaPurna (5S), pgW g+g (10S), HD 2687 (5S), HP 1633 (TR), Kohsar

(20S) and susceptible check (50S) were showing yellow rust infection. During last

year crop season, there was no yellow rust on SAARC nursery at Jaipur however

.lurlr-.,g 2014-75, all the entries except PBW 660 were infectc'd with it. PBW 343 was

showing more than 40s severity of yellow rust at T locations.

Brown il..st *us observecl at all the SAARC nursery locations except at Dhaulakuan,

Rajauri, Dera Baba Nanak and Jaipur. First report of brown rust was from Pusa

(2rj.02.15) fottowecl by Faizabad (24.02.15), Pa.tnagar (05.03.15), Delhi (09.03.15),

Uclhaywalla (19.03.15) arnd Kathua (21.03.15). At Abohar ancl Ludhiana, only

susceptible check was showing brown rust infection with 40S and 10S severity,

,..rpe.ti,r"ly. Onlv three cntries t,iz., PBW 343 (TR), Kohsar (TR) and susceptible

check (lgSj wc.re infectecl with brown rust at Pusa. Similarly at Faizabad., Annapurna

(30S), PBW 343 (20S) and Check (80S) were the only entries showing brown rust

infection. All the entries except Ra1 3765 and Bakhtawar 94 rn'ere the only brown rust

free entries at Wellington. At Pantnagar, six SAARC nurserY enLries uiz', HD 2204

(TR), HD 2687 (TR), Rawal 87 (5S), Kohsar (15S), Bakhtawar 94 (TR) and susceptible

check (10S) were infectecl with brown rust. Black rust was observed only at

Wellington, where the all the entries of SAARC nursery u'ere infected n'ith black

rust. Black rust severity at Wellington was ranging from 10S in PBW 343 and

inquilab 9L to 80s in HP 1633.
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Blights
l"u? uugnt of wheat u,as observed only at seveu locations of sAARC nursery' All the

entries ut D.lhl, Dhaulakuan, Dera Baba Nanak, Abohar, L'udhiana, Gurdaspur'

Jaipur and Pantnagar were free from leaf blight. All the entries were showing blight

inferction at the locations where blight was observecl except at Wellington' where

only 10 entries zriz., Annapurna-], wL7562,HD2204, PBW 343, RAJ 3765, Pak 81,

Faisalabacl 83, l{awal 87, Gourab and susceptiblc' Check were free' from blight

infectiorr. There was severe leaf blight infection on all the' entries of sAARC nursery

at lraizabad and Pusa.

Powdery Mildew
Powclery milclew has been reported only from two locations i. e. Almora and

Uclhaywalla. lt was first reported at Almora (06.02.15) and then at Udhaywalla on

11.02.15. Atl the enhries weie infected with powdery mildew at both the locations'

Ten entries hacl more than 6 scverity of powdery mildew at Udhaywalla, whereas 19

entries were showing less than 5 severity at Almora'

Loose Smut
Loose smut was not reporteci from any of the location of SAARC nursery in India'

Disease situation in Bhutan
SAARC wheat clisease monitoring llursery was plantecl only at one location in

Bhutan. Yellow rust ancl leaf blight werc re'porterd from the nursery planted in

Bhutan. HP 1633 was the only entry with 60s yellou' rust severity. Leaf blight was

observecl only on six entries viz., Annapurna-1, WL-1563, I',ak 81, Faisalabad 85,

Kohsar and Gourab.

I)isease situation in Bangladesh

sAARC wheat clisease monitoring nursery was plantecl at five locations in

Bangladesh i.e. Jamalpur, Jessore, loyaebpur, Rajshahi and Dinajpur. only leaf blight

clisease of wheat was observecl at all five locations. Brown rust was observed only at

Jamalpur ancl Dinajpur. At Jamalpur, seven entries zriz., AnnaPurna-1 (20R), HD 2687

itOn;,'llp 1633, lrbn;, PBW 373 (10R), Pak 81 (10R), Chakr,val 86 (10R) and check

lZOltSi were infectecl with brown rust whereas at Dinajpur, a'r1l the entries except HP

iO::, nul 3765 ancl Gourab were showing brown rust inft:ction, though the severity

wdrs vcry low. Lcaf blight was very severe at all the locations.

PATHOTYPE DISTRIBUTION OF WHEAT RUSTS

Incidence of wheat rusts in India
All the wheat rusts were. observed in lnclia during 2014-15. 'l'his year was marked bv

the low Lnciclence 9f wheat rusts. Black rust (Plccirin gruninis tritici) was rcsbricted to

perninsular Inciia whereas brown rust (P. triticintt) of wheat was widely distributed

*itn to* incidence. Yellow rust (P. striifornis) was restricted to northern India in

some pockets in endemic form. Yellow rust was reported almost one month late to

the pievious years and remained below the threshold level because of the joint

effoits crf ICAR, SAUs and state clepartment of agriculture. During the year, L262

samples of three rusts o1'wheat and barley were recc'ived from ten states of India and

neighboring countries Bangladesh, Bhutan ancl Nepal'
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sample analysis and pathotype distribution of wheat and barley rusts

So fir 793 samples of three rusts of w,heat ancl ycllow rust of barlcy have been

analyzed from Inclia and neighboring couutries.

Yellow rust of wheat (P. striiformis)
Ten pathotypes of u,,heat yellow rust were identified in 335 samples frorn seven

statei of India, Nepal and Bhutan. Population of yellow rust of wheat was avirulent

to )'r5, \'r70, \'r13, Yr14, \'r15, \'126, \'6p and )'6k. Owing to the cool ancl humid

weather, increase in the urea under non PBW343 varieties especially HD 2967, the

population of pathowpe 465119, which is virulent to )'r9 ancl )'rA has increased in

prcrportion ur-t.l *u, observed in more than 72 % of the samples analyzed so far'

irathotype 78584 which used to be a predominant pathotype prior to 2010 was

identifiecl in 3% of the samples only. Except for the pathotypes T, CI, P and 7S0

which w.ere identified in one sample cach, four new pathotypes were recorded in

remaining samples. These new pathotypes havc morc virulence than the existing

pathotypes ancl appear to bc mutation irr existir-rg pathotypes on Suwon x Omar and

Riebesel 17/5L Thesc new pathotypes have becn ciesillarteci as 1105119,2385119,

465177 anct 110584. Among these pathotvpe 1105119 was most common ancl was

ider-rtifiecl i1 about 12o/o samples. Further stuclies on these pathotypes are being

conductecl.
New pathotypes: Five new pathotypes of Put'ciinn striifttrmis have been identified

ancl confirmccl cluring tlie ycar. These have been designated as 465117, 1105119,

2385119, 7105247 and 110584. Among these pathotype 1105119 was most corrunon

ancl was iclentificcl in about 12% samples. Most of the yellow rust pathotypes are

prcrgressive mutations in the cxisting pathotypes and are mole aggressive' Yr77, Yr1'2

and"most probably )'r24, which usecl to be resistarnt to yellow rust in India, have been

rendered iusceptible. Among the 9 lines of AV'fl, n hich werre resistant to yellow

rust, seven have become susceptible to one or more of the ner.t' patholypes'

Black rust of wheat (P. graminis tritici)
Virulence on Sr31 (Ug99 type of pathotype) was not identified anywhere in India,

Bangladesh, Bhutan and Nepal. Population of black rust of wheat was avirulent to Sr

26,lr 27, Sr 31, 5r 32, 5r 35, 5139, Sr 40, Sr 43, Sr'ft3 and Sr Tmp. Sevenly two

samplc.s were analyzccl from six states of India. Among the eight pathotypes

iclentific.cl in black rust samplcs, pathowpt 11 was observed in more than 50% of the

sarnples followecl by aOA and 2l-1. Remaining pathotypes were idcntified in few

,orrlpln, only. Chaiacteristic feature of this analysis was the predominance of

pathotype l1 insteacl of pathotypc 40A which used to bc the predominant during the

previous ycars.

Brown rust of wheat (P. triticina)
Tr.r,enfv five pathoWpes were identified n 379 samples re'ceived from 9 states of

Ilclia and three' neighborir-rg countries. There was a shift in virulence pattern with

pathotype 77-9 becoming more frequent in Tamil Nadu, Karnataka, Maharashtra,
-Ua.lhya 

Pradesh ancl Punjab. Three predominant pathotypes i'e. 77-9 (38%),77-

5(32%) and,104-2 (14%) comprised of 85% of the flora. Among these, both pathotypes

77,5 anc7104-2 occurrecl in eight states of India ancl three neighboring countries.

Irathowpe 77-9 was observecl onlv in scven states of India but not in the neighboring

countries. Rcmaining 22 pathotyPes occurreci in few' samples or-rly. Population of

brrrwn rust of whr-at in the regiotr was avirulcnt to Lr21, Lr25, Lr29, Lr32, L'r39,1'142

ar-rcl Lrz15. l'wo rreu,pathcltypes clesignatecl as707-2 ancl 20-l were identifiecl' These
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are less virulent than the existing pathotypes and do not ha'u'e any epidemiological

consequ€lnce.

National Repository of Rust Pathotypes
More than 127 patirofypes of three rust pathogc'ns of wheat, barley, rusts of oat,

linseecl were maintainecl in pure. form as live cultures anci also cryo-preserved for

long term storage. Nucleus and bulk inocula of urediospres were supplied to 59

Scientists in different parts of India.

POST HARVEST ANALYSIS

Karnal Bunt and black Point
A total gf 12295 grain samples collected from various mandies in diffcrent zones,

werc analvzed for Karnal bunt (KB). Thc highest incideni:e (94.04%) was recorded

from Punjab followecl by F{imachal Pradesh ancl Haryana. Based on the overall KB

occurrenc-e, it emergc.c-l that the KB incidcnce this year was more than the previous

year. No sample from Bihar, Guyarat (Vijapur), Maharashtra (Pune) and Karnataka

iOharwad) was found infected with KB. Out of 8021 grain samples analyzed for

black point from clifferent zones in the counfry, 67.41 per cetrt samples were found

black point infected.

Management of diseases and pests through chemical control: Chemical conlrol has

gaineJ attention under the present scenario due to the wide spread occurrence of

yellow rust in most of the varieties in the NWPZ. Similarly chernical control is

neecled for the management of insect pests, since there is no resistance available in

wheat against the insect pests. New molecules were also tested for stripe rust

*u.ug"ri"nt. Different closes of Propiconazole and other fungicides were also tested

for leaf aucl stem rusts.

EVALUA'IION OF WFIEAT GENOTYPES FOR INSEC'| PEST RESISTANCE AND

MANAGEMENT
AVT lines were evaluatecl at multilocations for shoot fly, brown wheat mite, foliar

aphid ancl root aphicl. None of the genotype had average inciclcnce of shootfly below

1b,/". of the 73 AVT tt year lines, HS 542 (C), WH 1021 (C), WH 1105 (C),K 8027 (C)'

r{D 2864 (C), HI 1544 G), MP 4010 (C), NIAW 2030, DBW 93 (l) (C), UAS 347 (l) (C),

MMBL 283, DBW 1,4 (C), Kharchia 65 (C) and KRI- 210 (C) showed moderately

resistant reaction. Imidacloprid 600 FS (Gaucho) @ 0.72 g a.i. /kg seed treatment was

founcl effective at Durgapura and Kanpur, wheraes at Ludhiana the same insecticide

at higher dose @ 0.96 g a.i. /kgproved cffective. At Vijapur, Fipronil 5 SC @ 0'3 g a'i'

/kgincl Bifenthrin 10 % EC@ 0.2 ga.i. /kg gave promising results against termite.

Fip"ronil 5% SC@ 725 g a. i./ ha was identified as effective management of termite

.lamage through broaclcasting of insecticides in standing wheat crop at Durgapura

ancl Vijapur ancl its lower dose 80 g a.i./ ha was effective at vijapur. However, at

Lucihiana, imiclaclopricl 600 FS @ 1.0 lt/ha was effective. The foliar application of

Dantotsu (Clothianiclin 50 WDG) @ 15 ga.i. /ha was founcl to be quite effective for

the management of aphicls in wheat at most of the tested locations. Fenazquinel0 EC

(Majesterj@ 2.0 ml/1of water was proved most effective after 15 days of spraying for

brpwn whcat management at Durgapura. Amongst thc. tested biopesticides,

Mt,ttrltiziutrt nnisopline {a 3g/l was found to be effective for ther mauagement of aphids

at Karnal and Kharibari while Verticillium lecnrrni <D 3g/l rvas founcl eflective at

Pantanagar, Out of tested insecticides usec{ for storecl grain pest management,
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treatments of spinosad (Tracer a.a mg/kg) ancl Emamectin benzoate (Proclaim @ 40'0

mg/kg) ,r r""i protcctant were quite effective for the managenlent of wheat seeds'

Durlr][ 207+-15, to verify the results of IPM moclules on farmers field, the module

-ur,rili.luted at far-eri' fields. The IPM module was evaluated with two varieties

NIAW 14L5 anct MACS 6478 in ten locations at farmers fielcls in Nasik district of

Maharashtra. The moclulel consisted of seecl treatmetrt with Azotobactor' PSB and

Cruiser spray for the management of aphicis. The wheat grain yield with farmers

practice rung"d from 28.0tl to :g.OO q/ha whereas, yield ur IPM moclulc ranged from

32.50 to 45.00 q1ha. Average. clifferenco in viclcl was 5'l I q/ha. The infestation of

aphicls was observecl during the initial stages of crop growth, which was low in IPM

plcrts as compared to thc. plots in which farmers practice was followed' Rust

inciclerrce was not observed throughout the seasou in the trial plots.

EVALUA'TION OT, WHE,AT GENOTYPES FOR NEMATODIIS RESISTANC]E AND

MANACI]MENT
At Hisar, among lst year lines, two genotypes (Fis 596, K 1313) were lound

moclerately resistant to cereal cyst nematoclc (CCN), Lleterodern nl)efloe' Among AVT

II lines, HW 1098 ancl NIAW 1415 were resistant. At Durgapura, only one line, DBW

185 showed moderately resistant reaction. At Lucihiana, only one entry was found

resistant to H. nuenr,r. ih" biotypes studies of cereal cyst nematode was carried out

cluring the crop season 2014-75 i.e Jaipur population of cereal cyst nematode,

Lleterotlern nTenoe . out t>f 26 ctifferentials of wheat aucl barley eleven showed

resistant reacfion r..e. AIJS-15854, AUS-7869,KVL.-791, Harlan, Dalmitsche, Morocco,

P-31322I, Marhn, La-estanzu ella ,L-62, Nidar-2 ancl only AU915895 wtrs found

moclerately resistance. while rest showed susceptible reaction

l)urgapura cerltre concluctecl survr)y in eight clistrict of Raiasthan for stuc{ying the

inciclence of Cereal Cyst Nemabcte (CCN). Cercal cVst infestation was recorded in

Ajmer, Alwar, Darrru, Jaipur, Tonk, sikar, Sawaimaclhopur and Hanumangarh

ciistricts. A large number of infestecl fields wc're observed in Amber, Bassi Chomu

Jarnwa Ramgaih, Kotputli, sahapura, sanganer (shikarpura), Viratnagar, and tehsil

of Jaipur clistrict. About 350 hecior fielcl of wheat infested with ccN in Nohar and

Bhaclra Tehsil of Hanuman garh clistrict. Higher population densities were recorded

in Bassi ancl sanganer (shik-arpura) Tehsil in both crops (wheat & barley)' To find

out tlre ir-rciclence of Ear cockle disease, Angrtinn tritici grain samples were collected

from various grain Manclies of eight districts, Ajmer, AIwar, Dausa, Jaipur, Kota,

Karoli, Sikar and Tonk. l\ total of four hunclrecl seventv eight samples were collected

of various local grown cultivars. Out of which 30 were found infected with ear cockle

clisease. Highest percentages of infestation were recorded form Manclawri (Dausa)

(16.66) foltJwecl by Beawar (Ajmer) (15.00) ancl Dt'vli ('l'onk ) (12'50)' Samples

clollected from Jaipur, Kota ancl Palsana (sikar) area wL'rc free from disease'

Evaluation of ecofriendly approaches in management of ccN, Heterodera aaenae

in wheat
An expenment was corrductecl from 2011-72 tr-t 2014-15 at Rajasthan Agricultural

Research lnstitute, Durgapura, Jaipur in naturally infested soil. Inoculum level was

11.6 larvae/g soil of iereal cyst nematode.'Ihe experiment consisted of eight

rreatments i,iz Neem cake 10q/ha (soil application), Neem oil (10 ml/Kg) (seed

rrearment), Neem golcl (Azidirachtin) (10 ml/kg), Nimicidine (10 nll/kg)'

Carbosulfan2on 25 E- lSced soaking), Rai MR1 (Resistant variety) along with treated

check (Carbofuran@ 1.5 kg ai/ha) ancl untreated check (Rai 1a82) in a completely

ranclomizecl block clesign incl replicated. 'fhe results revealed that all the treatments
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gave significantly higher grain yield and reduced number of cysts/plant over

control. 'fhe maximn* gruit't yield, (37.72,q/ha) was recorded in Raj MR-1 (CCN

counts- 1.09 cyst/ plant) followecl by carbofuran (Grain yield - 34'87q/ha; CCN

counts-2.51 .yittTptut-tt) , Carbosulfan 25 EC (Grain yield - 31.99 q/ha; CCN counts-

3.16 cysts/piant) ancl Neem gold (Grain yield - 30.ti4 q/ha; CCN counts-3'31

cy,sts/plant) over untreatecl control (Grain yield-13.71q/ha; CCN counts- 4'91

cysts/plant).

Diversification in existing wheat based systems for CCN management

An experiment was conciucteei from 2011-12 to 2014-15 at Rajasthan Agricultural

Rescarch lnsti[ute, Durgapura, Jaipur in naturallv infested soil. lnoculum lelvel was

11.0 to 12.0 larvae/g soit of cereal cyst nematocle. The experiment consisted of eight

treatments viz Mustard, I'ea, Gram, Fenugreek, Cabbage, Rai MR 1 (Ilesistant

variety) along with treateci check (Carbofuran @ 1.5 kg ai/ha) and untreated check

(Ra1 laB2) in a completell, ranclomizecl block design. All the treatments significantly

rle.luced the cyst in the soil as compared the control (Higher cyst). Carbofuran @ 1.5

kg ai/ha recluces the cereal cyst nematode population followecl by cabbage, resistant

variety, mustarcl, fcnugreek, gram and Pea as compared to the control.

Strategy Meetings: A meeting on evolving strategies for enhancing wheat

prc,.1,rliior-t with special reference to management of wheat rusts and Karnal bunt

*us orgur-rizecl by bAC on Oct. 16, 2014 n Lucknow under the Chairmanship of Dr.

l.S. San.lhu, Agriculture Comrnissioner, Govt. of India. Strategy meeting for

managing stripe rust ancl Karnal bunt was organizcci by DAC, New Delhi at

P;rnclrkula on January 20,2015. Dr. J. S. Sandhu, Agriculture Commissioner, G' O' l'

chairecl the mecting. Dr. lndu Sharma, Director, IIWBR, Karnal made presentation on

stripe rust ancl Karnal bunt management. A meeting for reviewing the status of

Karnal bunt management n'as organized by DAC at Bhopal on January 28,2015' Dr'

J. S. Sanclhu, Agriculbure Comrnissioncr, G. O. I. chaired the meeting.

Advisory for stripe rust management: Advisory for stripe lust management was

issuecl cluring Decembcr, 2014 - March, 2015 for northern states. Awareness among

farmers for stripe rust mernagement was created through newspaPers and delivering

Iectures in farmers training Programmes.

Interactive workshop-cum-training programme on wheat and barley aphids and

their management: A one clay "Interactive Workshop-cum-Tr:aining Programme on

Wheat arrdbarley Aphids ancl Their Management" was organized at IIBWIt, Karnal

on 24th November , 2014 in response to mounting eviclence of crop damage from

aphids in peninsular ancl northwestL'rn lndia. This progralrune was conducted in

collaboration Of IIWBR ancl CIMMYT. From CIMMY'I, the lead role was play'ed by

[)r. Arurr Joshi. Eight entomologists of AICRP on Whcat & Barley from different

parts of India pariicipated. The entomologists from IIBWR, Karnal also actively

participatecl. The main rt:source person of this plograrrurrc was Dr. Urs Wyss, former

professor and Director of Institute for PhvtopathologV, University of Kic'l, Germany'
'Ihe other resource person was Professor C.P. Srivastava, Head, Dc'partmt:nt of

Entomologv, Institute of Agricultural sciences, Banaras Hindu University has also

the experience of working on wheat aphids with Dr. Urs. Wyss at Germany'

**************
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PROGRAMME OF WORK 201,4-201'5

The programme for the crop year 2014-2015 was chalked out in the 53rd All India

Wheat aird Barley Research Workers Meet held at JNKW, Jabalpur during August

22-25, 2014, The various activities to be executed at respective centres are given

below:

PROGRAMME 1: HOST RESISTANCE: IPPSN AND PPSN

Adult Plant Resistance for rusts & other diseases

i. Initial Plant Pathological Screening Nursery (IPPSN)

Objectives
To evaluate breecling materials generated at various centres against rusts and

foliar blights for promoting to coordinated multi-location trials. (Under

artificial inoculatecl conclitions)
(a) Rusts:

North:
Leaf Rust: Delhi, I-{isar, Karnal, Durgapura, l.udhiana (5)

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

and Jammu (7)

South: No. of Centres,5
Stem Rust + Leaf Rust: Mahabaleshwar, Wellington, Powarkheda, Niphad

ancl Indore
(b) t.eaf Blight: No. of centrc's: 7

Ferizabad, Pusa (Bihar), Varanasi, Kalvani, Sabour, Ranchi and Coochbehar

ii. Plant Pathological Screening Nursery (PPSN)

Objectives
promotion of e'ntries from one stage to the other in the coordinated trials and

iclentification of varieties after AVT level on ther basis of their level of clisease

resistance.

Rusts:
North:
Yellow Rust: Dhaulakuan, Gurdaspur, Malan, Baiaura, Karnal, Delhi,

l-uclhiana, Panlnagar, Durgapura, Jammu, Kudwani (Kashmir) (11)

l\VT material will also be evaluated utrder natural condihorrs at Nawan

shahar (Punjab) and Yamunanagar (Haryana) for yellow rust.

I-eaf Rust : Delhi, Hisar, Jammu, Kanpur, Karnal, Ludhiana, Pantnagar,

Durgapura (8)

South: No. of Centres: 9
l-eaf and Stem Rusts: Wellington, Mahabaleshwar, Niphacl, Vijapur, Pune,

Junagarh, Powarkhcda, Dharwacl and Inclore

AV'l' matcrial will also bc evaluatecl unclcr natural conditiot-ts at Kharibari,

West Bengal for leaf rust.

Note: The samples of leaves of AVT llnd vear entries in PPSN and the varieties

(checks) showing re.sistance in the past but now showing rust severity of 40S or more

at any of the."r-rtr"r, should be sent immediately to the Heacl, DWR Regional Station

Flowerclale, Shimla for pathotypc analysis, with informaLion to P.l. (Crop Protection).
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Monitoring of PPSN
A team of Plant Pathologists was constituted during the work-planning meeting for

e.ffetctive monitoring and clata recording in PPSN at various locations in NWPZ. The

team consists of Drs. M. S. Saharan, V. K. Singh (Delhi) and Dr. P. S. Shekhawat

(Durgapura) will monitor PPSN at Ludhiana, Karnal, Dhaulakuan and Delhi. Dr. R.

Selva Krrrnu, and Dr. Deep Shikha will monitor PPSN at Pantnagar, Dr. S. K. Rana,

Dr. Sudheer Kumar ancl Dr. M. K. Pandey will monitor PPSN in Bajoura, Malan and

Jammu. Dr. P. V. Patil, Dr. B. C. Game, Dr B K Honrao ancl Parmod Parsad (Shimla)

will monitor PPSN inPZ. Dr. T. L. Prakash, Dr. K. K. Mishra and Dr. O' P. Gangwar

r,r'ill monitor PPSN tn CZ.

iii AUDPC based identification of slow rusters in AVTmaterial:
Leaf ancl yellow msts - DWR, Karnal; stem ancl leaf rusts - Mahabaleshwar;

stem rust - lndore; Yellow rust - Luclhiana.

PROGRAMME 2: RUSTS (BROWN, YELLOW AND BLACK)

A. APR: Race specific and slow rusting
i. Leaf rust: AVT entries of NWPZ, NHZ anci NEPZ, alongwith the check enlries

of the respective zones.

Centres: New Delhi and Ludhiana uncler fielcl conditions and Flowerdale (under

controlle d c ondi tions)
ii. Stem rust: AVT of CZ and.PZ, along with the check varieties of the respective

zone.
Centres: Inclorc', Pune, Powarkheda ancl Mahabaleshwar

iii. Yellow rust: AVT entric.s of NWPZ and NHZ alongwith the checks of the

respectivt'zt)l1es.
Centres: Luclhiana anc-l N. Delhi under field conditions and Flowerdale (under

con|rolled condilion),
Race inoculum to be suppliecl by Flowerdale: Races should be the same for all the

respective centres.
(i) Leaf rust: 77-5 and104-2
(ii) Yellow rust: 465179 and 78584

(iii) Stem rust: 40A and 117-6

B. Seedling Resistance Tests and postulation of Rust Resistance Genes

i. I-eaf, Stem and Yellow rusts (All races): DWR, Regional Station, Flowerdale,

Shimla for AVT's (aestivum) entries. Flowerdale. centre to generater data on

rust resistance genes of all the AVT entries. Besides, this, identification of

Il.ust Resistance genes to be done in selected entries of MDSN, MPSN and

ITPPSN.

ii. Stem ancl Leaf rusts: Mahabaleshwar for SRT on AV'[' entries of CZ, PZ and

NIVT, durum enlries.

PROGRAMME 3: LEAF BLICHT

i. Leaf Blight Screening Nursery (LBSN): No. of Centrt-'s: 14
-fhis nursery will consist of earlier iclentificd resistant materials as well as the

AVT's and special trials.
NWPZ:
NEPZ:

Pantnagar, Ludhiana, Karnal and Hisar.
Varanasi, Faizabad, IARI Pusa, Coochbehar, Shillongani,
Ranchi and Kalyani.
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PZ:
SHZ:
c.z

Dharwacl
Wetlington
Gwalior

llr.

Management of foliar blight of wheat through chemicals

Centres: Faizabacl, Kanpur, varanasi, Kalyani, Pusa (Bihar), Ranchi, sabour

ancl uncler r-ontrollecl conditions at Karnal

Basic studies on foliar blights: These will be undertakern at Karnal, Faizabad,

\/aranasi ancl Delhi.

PROGRAMME 4: KARNAL BUNT

Karnal Bunt Screening Nursery (KBSN): This nurscry will consist of the earlier

iclentifiecl resistant materials, released varieties during last te-'n years and the AVT-II

ycar entries of 2074-2015. AVT-1't vear e.ntries n'ill also be evaluated. These

evaluations will be done under artificially inoculated conditiorrs.

No. of Centres, 7
Dhaulakuan, Ludhiana, Delhi, Pantnagar, Hisar, Karnal and Jammu'
Ludhiana and DhaulaKuun will also evaluate NIVT entries'

PROGRAMME 5: LOOSE SMUT

Loose smut Screening Nursery: It will contain resistant mate'rials identified in the

past ancl AVT Ist year entries.
Centres: Ludhiana, Almora, Durgapura and Hisar.

PROGRAMME 6: POWDERY MILDEW

Powdery Mildew Screening Nursery: No. of Centres: B

Almora, Pantnagar, Ranichauri, Shimla, Malan, Baiaura, Dhaulakuan, Wellington.

PROGRAMME 7: REGION SPECIFIC DISEASES

Disease Screening Nurseries of the region specific diseases will include resistant

mlterials iclentifieci during the past, along with AVT enh'ies at the locations given

below:
i. Head scab: Karnal, Gurdaspur, Dhaulakuan and wellington (AVT)' At

Gurclaspur and Wellington, evaluation for head scab will be done under

natural conditions. Evaluatic'rn at Gurdaspur n'ill be done by Luclhiaua centre.

ii. Flag smut: Ludhiarra, Hisar, Karnal ancl Durgapura

iii. Foot rot: Sagar ancl Dharwad
iv Hill bunt: Malan, Baiaura antl 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 thc areas of their iurisdiction to P.l.

Crop Protection startirg from November 2014 tilt 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.
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Monitoring of new virulences of rusts in NWPZ by specially constituted teams:

Specially constituted tearns will visit the areas as per the schedules given below for

eifective monitoring of crop health in gcneral anc-l appearanco and spread of yellow

rust in particular, along the areas near thc western border and foothills / sub-

mourrtaneous arL-as in NWPZ. Entomologists will also accompany the teams'

Team 1: Last week of December 2014 (Dr. O. P. Gangwar, Dr. Sudheer Kumar and

Dr. R. Devlash)

Team 2: Mict January, 2015 (Drs. M. S. Saharan, Dr. Macihu Meeta Jindal and

Dr. M. K. Pandey)
Team 3: 1,t week of Febmary,2015 (Dr. Selva R Kumar, Dr' Ritu Bala and Dr' V' K'

Singh).
Team 4: Last week of Fcb. (Dr. S. S. Karwasara, f)r. P. S. Shekhawat and Dr. Parmod

Parsad)
(Visits in March will be arranged as per need).

Teams will cover the yellow mst prone areas in Punjab, Haryana, HP and I & K.

N{onitoring of ycllow rust in hills in HP, J & K and Uttarakhand in off season will
also be undertaken by a team of Plant Pathologists'

Monitoring the pathotype distribution of rust pathogens: It will be undertaken by

DWR, Regional Stuti.rr-r, Irlclwerclale, Shimla (all three rusts from all zones) and Rust

Research Station, Mahabaleshwar (brown and black rust fron CZ and PZ)' A11 the

cooperating centres are requirecl to send the rust infected samples (natural infection)

for pathotype analysis to the concerned centres.

wheat l)isease Monitoring Nursery (To be co-ordinated by Flowerdale, shimla):

Thc nursery will be planted at 38 locations including Kudwani (Srinagar), Varanasi

ancl Yamunanagar (Haryana). Samples from this nursely should be sent regularly to

R.S. Flowerdale, Shimla for virulence analysis and information. Information on rust

appealance to be providecl at monthly intervals, starting from end of December to

tht' P.l. (Crop Protection).

Reconstitution of wheat Disease Monitoring Nursery [arDMN): Keeping into

account the changecl varietal situation, the zone specilic varieties of NWPZ and

NIrpZ were recastecl. The cletailecl constituents of WDMN from 2014 onwards woulcl

be as given below:
Cotnmon set of uarieties of zuheat disease monitoring nursery

wL711,HD2329, Agra l-ocal,HD2160, t-al Bahadur, wL 7562,HW 2021(5126/5124),

HD 2204, C 306, WA't+2, HW 2008 (Sr2a/,r2\, Kharchia mutant, HP 1633, DI'784-3

and RNB 1001.

Zone specific varieties
NWPZ; WH 1105, WH542, PBW 343, DPW 621-50 and wH 896

NEPZ: K 8t104, HD 2402,HP 7102, HUW 468 and NW 1014

CZ:H18381, DL 803-3, Lok -1, GW273 and CW322
pz and.sHZ: MACS 2496, Bijaga Yellow, Hw 977, HD 2501 arrd HW 2022 (Sr2a/L'r24)

NHZ and High Altitude zone: HPW 349, VL892, HS 420, Sonalika, HS 507 and

Barley I-ocal
Off-season Disease Monitoring Nursery (To be coordinated by DWR Reg' Station,

Flowerdale): This nursery wili be planted in Dalang Maidan, Kukumseri, Sangla,

Sarahern (HP) arrd Leh (J&K). High altitude varieties and one hulless barlery variety

will also be incluclecl in tl-ris nurserv.
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SAARC- Nursery (To be co ordinated by Flowerdale, Shimla): Nursery will be

nlanted at 15 Indian locations, uiz., Ludhiana, Delhi, Dhaulakuan, Gurdaspur, Dera-

baba-Nanak, Abohar, Sri Ganganagar, Chattha, Kathua, Rajouri, Almora,

Dur gapura, F aiz.ab ad, Pautna gar and Wellin gton.

Monitoring of Karnal bunt and blackpoint in harvested grains
Post harvest monitoring will be undertaken by cooperating centres by analysing

sanrples from grain nmnrlies in each district of their respective states. Centres from

c.Z. (inclore, sagar, Pon,arkheda, Junagarh, Vijapur) and PZ (Pune, Niphad and

Dharwad) may also supply grain samples to DWR Karnal for analysis.

PROGRAMME 9: IPM IN WHEAT

A. GENETICAL (HOST RESISTANCE)
(a) Elite Plant Pathological Screening Nursery (EPPSN) :

North: No. clf Centres, B

Delhi, Karnal, Ludhiana, Pantnagar, Durgapura, Hisar, Chattha and Almora

South: No. of Centres,4
Wellington, Mahabaleshwar, Dharwad and Indore.

(b) Multiple Disease Screening Nursery (MDSN): It will be subjected

epiphytotics as detailed below:-

(i) DtsEasas
North: No. of Centres, 14

Yellow rust: Karnal, Ludhiana, Dhaulakuon, Panhragar

Brown rust: Karnal, Ludhiana, Delhi
Karnal Bunt: Karnal, Ludhiana, Dhaula kuarr

Powdery mildew: Dhaulakuan, Almora, Pantnagar, Chattha

Foliar blights: Kaul, Faizabad, Varanasi, Coochbehar

[-oose smut: Hisar, Durgapura, Ludhiana
lrlag smut: I-lisar, Durgapura, Ludhiana
Ilead scab: Karnal, Dhaulakuau and Wcllington
South: No. of Centres,3
I.eaf and Stem rust: Mahabaleshwat, Indore and Wellington

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

to arhficial

identified
to NGSN

(") Contribution to NGSN: The resistant enLries to major diseases

after multilocation & over years of testing will be contributed

for the usc of breeders in crossing programme. (Cerntre: Karnal)

B. MANAGEMENT OF DISEASES
(a) Chemical control of Yellow Rust: Karnal, Ludhiana, Bajoura, Pantnagar,

Jammu and Dhaula Kuan
(b) Chemical control of Stem rust: Mahabaleshwar, Niphad, Powarkheda

and Dharwad
Pest Dynamics in different RCT's: Karnal
Evaluation and Promotion of IPM modules: Kanpur anc-l Niphacl

(c)

(d)
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PROGRAMME 1.0. WHEAT ENTOMOLOCY

Thc Entcrmology progranune for the crop year 2074-2015 fornrulated at the 53"t All
India Wheat ancl Barley l{esearch Workers Mect helcl at Jabalpur during August 22-

25, 2014. The various activities to be executecl at respective centres after the

deliberations with all the entomologists are given below:
(A) HOST PLANT ITESISTANCE
EXPT.1 ENTOMOLOGICAL SCREENING NURSERY FOR

(a) Shoot flv (Dharwad, Durgapura, Ludhiana, Kanpur, Niphad)
(b) Brown wheat mite (Durgapura and Ludhiana)
(c) Whcat Aphids (Niphacl, Luclhiana, Kamal, Shillongani, Pantnagar,

Kharibari arrd Kanpur)
(d) Root aphicl (Entkhcdi, Niphad, Kamal and Ludhiana)

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

Kharibari ancl Kanpur)
(d) Root aphicl (Entkhedi, Niphad, Karnal and Ludhiarra)

(B) CHEMICAL CONTROL
EXPT.3 Effect of insecticidal seed treatme-'nt on germination, termite

clamage and yield. (Centres: Durgapura, Kanpur, Ludhiana and

Vijapur).
EXPT.4 Management of termite ciamage through broadcasting of newer

insecticicles in standing w'heat crop. (Centres: Durgapura,

I-uclhiatra, ancl VijaPur).
EXPT.S Chemical conh'olof foliage feecling wheat aphids'

(Centres: Karnal, Ludhiana, Niphad, Kharibari and Pantnagar)'

EXPT.6 Eco-frienclly management of aphids through biorational

approaches.
(Centres: Pantnagar and Kharibari).

EXPT.7 Management of brown wheat mite rvith different

pesticides/ acricides.
(Durgapura and Ludhiana)

EXPT.8 Integrated management of shoot fly in wheat'
(Dharwad)

(C) INTEGRATED PEST MANAGEMENT
EXPT.9 Survey of pests infesting wheat and barley and their natural

enemies. (All centres)
EXPT.1g Incidence and population build of major insect pest indifferent

clates of sowing. (Niphad, Ludhiana, Kharibari and Karnal)

EXPT.l1 Basic studies for development of IPM strategies
(a) Pest rnodeling for Foliage aphicls

(Niphad, Ludhiana, Karnal & Parrlnagar)

(b) Brown mite ETL (DurgaPura)
(c) Root aphid (Entkhecti)
(d) Thrips (I'}antnagar)
(e) Helicottewn nrnigern (Pantnagar)

(D) STORED GRAIN PESTS
EXPT.12 Management of stored grain insect pest'

(Durgapura, Pantnagar, Kharibari ancl Ludhiana)
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PROGRAMME 11.. WHEAT NEMATOLOCY

The Nematology progranune for the crop year 201,4-2015 formulated at the 53rd All
Inciia Wheat and Barley llesearch Workers Meet held at Jabalpur during August 22-

25, 2014. 'Ihe various activitic's to be cxecuted at respectivc centres after the

cle.liberations w,ith all the' Nt'matologists are given bclow:

1. Monitoring of Nematodes:

i) Anguina tritici: Pusa (Bihar), Durgapura, Ludhiana, varanasi and

Palampur

ii) Heterodera aaenae: Durgapura, Hisar, Ludhiana ancl Malan,

iii) Mapping of nematode population: Durgapura, Hisar, Ludhiana, and

Malan

it) Soil borne nematodes: Survey will be conducted in Bihar (RAU Pusa

centre), Varanasi comrnissionery (BHU Centre), parts of Rajasthan

(Durgapura centre), southern Haryana (Hisar c-entre), Punjab (Ludhiana

centre) and HI'(Malan)
2. System based Research:

i) Population monitoring in wheat based systems:

Rice - wheat : Ludhiana, Pusa (Bihar), varanasai and Kangra (Palampur).

Cotton - Wheat: Hisar and Luclhiana'
Baira - Wheat : Durgapura.
Groundnut - \Alheat: DurgaPura.
Til - Wheat: Pusa (Bihar)

Cowpea - Wheat: DurgaPura.
Wheat - Moong: DurgaPura
ii) Diversification in existing wheat based systems for ccN

management- Durgapura, Ludhiana and Hisar

iii) Biofumigation as management tool for nematodes: Ludhiana,

Durgapura ancl Hisar

3. Evaluation of resistance against Nematodes parasitizing wheat:

(i) Heterodertr aaenae: Hisar and Durgapura

(ii) Heterodernfilipjeai:Ludhiana.
(iii) screening against M graminicola:Pusa (Bihar), Ludhiana.

(iv) Testing of advanced breeding materials generated at Durgapura and

Delhi against CCN: Durgapura, F{isar ancl Ludhiana

(v) Evaluation of international nurseries against CCN: All centres

(subject to availability of materials from the overseas source).

4. Evaluation of ecofriendly approaches in management of CCN: Hisar, Ludhiana

and Durgapura.

Monitoring of Nematodes: Team (Drs DJ Kaur, Indra Rajvanshi and RS Kanwar):

1st week of Feb., 2015.
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LTST OF COOPERATORS C. NEPZ

A .NI{Z ICAR-IARI, Regional Station, Pusa,

Bihar
ICAR - IIWBR, Regional Station, Ashislr Kuntnr
Flowerdale, Shimla.
S.C. Blnrfutraj, O.P. ()nngrrnr, PrunoLI CSAUA&T, Kanpur
Prnsntl lnt,etl Bnhnr Klwt

VPKAS., Almora B'IU, Varanasi
S.K, Jnur S.S. Wris,

HPKW, Palampur, Malan BCKV, Kalyani (W.8.)
Sudlir K. Illrrtr S.K. Mukllrptdlnln, 5. Duttn

SKUAS'I- Khudwani, Anantnag, Sri BAU, Kanke, Ranchi
Nagar H.C. Lnl
M.lrlnjaeb Muglnl

NDUA&T,Faizabad
Dhaulakuan Snt,itn Guptn, S.1). Singlr
I)luufuir 5inglr

UBKV., Pundibari, Coochbehar
Bajoura Silvttiit Henrbranr
ltnkr'-s/r 1 )r'i'/n.s/t

BAC, Sabour
GBPUA&'I, Ranichauri S. Snrklrcl
I tr"urtti llnwnt

RAltS, Assam Agricultural
B-.N!\{P, Z University, Shillongani

I?.nnjnnn Clnkrnbnrhl
ICAR-IIWBR, Karnal
D.P. Singh (on deputation), M.S.Snlnrnn,

Sudlrcer Kunuv,ll. Selttnkurnnr D,-q

ICAR-IAI{I, New Delhi ICAR- IARI,Itegional Station,Indore
llnslurri .Aggnrtunl,l{.Gogrri, V.K Singh A.N. Migru, PrukttslmT-.L.

GBPUA&T, Pantnagar JAU, Junagadh
l. Kuntnr, Deep Sltikhn, Kn.nnk Srittnstnt'n LB. Knpndin, K.H. Dlmbli, A.G.

PnnstMya
CCS HAU, Hisar
5.5. Knrtuusnrn SDAU, Vijapur

S.l. Pntul
PAU. l.udhiana
lnspnl Kmn', Ilitu Boln JNKV Research station, Powarkheda

K.K. Mislrn
RAU, Durgapura
P.S. Slrcklunuttt E,yZ

SKUAST-I, Chatha, Jammu
M K Pntrdtlt "' filLill,l,
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UAS, Dharwad
P.V. Pttil

MPKV, Mahabaleshwar
S.G. Smunsln

ARS, Niphad
G.7-. Blmngnle, B,C. Cntne

E=S4

ICAR-IARI, Regional Station,
Wellington
P. N nllnthnnfui, C. Ll nummlrcslnunrt

G.NryLI@]PBqEWUE
ICAR-IARI, New Delhi
Pnt*nj

PAU, Ludhiana
Dnnnn lcet Knur

ARS, Durgapura
Indrn Rnjunnsli

CCIS HAU, Hisar
Il.S. Kanunr

RAU, Pusa
K.N. Pntlnk

q-r{Lqn[o],ocg@
ICAR-IIWBR, Karnal
Sublnsh Kntnre, Pttonsm lnsrotin

PAU, Ludhiana
Bennt Singlr

GBPUA&T, Pantnagar
Ruchirn'fhunri

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

Wheat Research Station, VijaPur
A. A. Pntal

ARS, Durgapura
K.K, ISlnrgu,n

CSAUA&T, Kanpur
l, K. Singtr

UAS, Dharwad
P.V. Pntil

ARS, Niphad
S.D. Pntil

Entkhedi, Bhopal
Rnjeslt Vermn

Kharibari, WB
lNnsim llezn
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PROCRAMME 1. HOST RESISTANCE: IPPSN AND PPSN

1.1 INITIALPLANT'PATHOLOGICALSCREENINGNURSERY(IPPSN)

OBIECTIVES
Evaluation of breetcling materials gcneratecl at various cetrters atgainst rusts and foliar
blights for inclusion itr tht'coorciinatecl multiltrationerl viclcl cvaluation trials.

SIZE AND COMPOSI'IION
No. of entries: 1624

No. of breeding centers: iJ7

TIJST LOCAI'IONS
North:
Leaf Rust: Delhi, Hisar, Karnal, Durgapura, Ludhiana (5locations)
Yellow Rust: Curclaspur, Dhaulakuan, Malan, Karn;rl, Durgapura, Ludhiana and

Janrmu (T locations)

South:
Stem llust + Leaf Rust: Mahabalcshwar, Wellingkrn, Powarkheda, Niphad and
lnciore. (5 locations)

Leaf Blight: Faizaberd, Ranchi, Pusa (Bihar), Varanasi, Kalyani, Sabour ancl
Coochbeharr (7 locations)

[)ata was not cor-tsiclerc'cl clut- to poor/('rra]tic cliseirsc dc.vt.krl"lment from the
following ct-ntres:
Leaf rust: Indort-

Evaluation under artificial epiphytotics

Uniform procedure was trdoptecl for evaluatior-r of IPPSN tit all thc test centers. Rust
itroculurn representerl bv a wicle spectrum of patho$/pes, \^/ars use.cl in artificial
inoculation of IPPSN materials. Rust inocula were supplieci bv IIWBR Regional
Statron Flowerdale ancl l\4ahabaleshwar centers. Following pathotypes were supplied
for inoculation:

S]'EM RUST' PAI'TIOTYPES
F'lowerdale (Shimla)
l1(7ec3r), 10A (62C2e),42 ( lqG35), 122(7Cn), n7-6 (37G1e)
Mahabaleshwar
t1 (7ec37), 40A (62C2e), 42 (re335), 122(7 C17), 717 -6 (3 7C I e)

I,EAF RUST PATHOTYPES
F'lowerdale (Shimla)
1 2-2 (1 R5), 77 -2(109R3 1 -1 ), 7 7 -5 (127R63-1 ) and I 04-2 (21 n5s)
Mahabaleshwar
12-2 (1 R5), 77 -2(709 It31 -1 ), 77 -5 (1 21R63-1 ) ancl 1 04-2(21 R55)
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STRIPE RUST PATHOTYPES
Flowerdale (Shimla)
K(475702), P(46S1 03), L(7 0569), 1 3 (6758), 4651'79 and 78584

An account of entries exhibiting rust response upto ACI 15 to three rusts is given tn

l'ablc. l.'1. arrd Figs. 1.1-1.5. The clisease data was sent to thc- concertred breeders in

first week of lulv, 2015 and was also uploadecl on IIWBR website.
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Table L.1 Percent of rust resistant lines (ACI up to 15) in IPPSN slots of different
centres

Sr. No. Name of Centre Total
PERCENT

sourH
STEM L

I. NORT HERN HILL ZONE
I VPKAS, AImora 65 80 6

) CSK. HPKVV, Malan 30 100

3 'futikandi, Shimla 40 9tl

II. NOR fH WESTERN PLAIN ZONE
1 CCS HAU, Hisar 722 89

CSSRI, Karnal 20 80

6 IIWBR, Karnal t/4 87 8

7 GIIPUA&1', Pantnagar 70 99

8 IARI, Nern'Delhi. 155 91

9 PAU, Ludhiarra 170 95

t0 I'AU, ItS, Curclaspur 30 93

11 I{AU, ARS, Durgapura 90 98

12 SKUnS&T, Chatha, Janrmu 8 50 7

III. NOI TH EASTERN PLAIN ZONE
1a
I .-) Coochbehar (WB) 1i) 100

14 ARl. Patna. Bihar 4 0

15 Il.FI.U., Varanasi 35 94

16 BAC, Sabour 20 85
't7 BAU. Kanke, Ranchi 12 100 l

ltl CSAUA&T, Kanpur 100 77

l9 IARI, I'usa, Samastipu r 28 89

20 Kumargani, liaizabad 30 87

27 SIIIAT&S, Allahabad 9 At+{

VI. CEI\ ITRAL ZONE
22 AI{S, Ummeclgani, Kota 15 47 I
LJ Bilaspu r 15 /.)
al
-+ College of Agriculture, Gwalior l3 87

25 Indore 82 93

lo INKVV, fabalpur 20 95

?7 INKVV, ZAIiS, Powarkheda 30 77

28 RARS, Sasar 10 100

29 SDAU, Vilapur 76 89

V. PEN NSULAR ZONE
30 ARI, Purre 40 93

)t MAU, Parbhani 5 80

.)L MI'KV, AI{S, Niphacj ZJ 100

t.) UAS, Dharwacl 30 83 I

34 Wheat Research Unit, Akola 15 /J

35 ARS Washim (MS) f1 100

vt. so{JTHERN HILLS ZONE
36 IARI, RS, Wellinston 19 100 1

J/ Maharashtra I{vbrid Seeds Co. I-td 1I 100 1
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IES RESISTANT TO
NORTH

F LEAF STRIPE

78 69

93 60

85 80

93 6B

90 30

89 4B

99 36

5 95 28

96 84

100 77

92 7

5 63 U

)0 100 20

)0 100 0

83 29

90 5

92 25

86 8

89 ,):
97 17

78 ,)J

93 60

80 7

87 27

96 68

95 10

93 53

BO 20

91 9

85 25

80 20

96 26

97 27

/J IJ

83 17

95 11

100 100

AICW ABIP, Progess Report, Vol.llI (Crop Protectiorr), 2015



1,.2 PLANT PATHOLOGICAL SCREENING NURSERY (PPSN)

OBJECTIVES
'fo help in promotion of entries from one stage to

ancl iclentification of varieties after AVT level on

resistance.

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

SIZE AND COMPOSITION
PFI]N, 2074-2075 includecl AVT, NIVT and the special trials (497 entries) including

checks. 'fhe released / iclentified variebies as per lespective' trials, were used as

checks and a mixture of susce'ptible varieties like Agra Local, A-9-30-1' WL-711' PBW

343, Sonalika, c-306, Kharchia 65, VL 804, K 8027, HD 2932, NI 5439, Cow(W) -1, GW

322,HD 2864, NIAW 1415, MACS2496, MACS 2946,MP 4010 ancl B. Yellow were

used as infcctors.

The PPSN was evaluatecl nationwicle under artificially created epiphytotics at

respective hot spot locations against three rusts. AVT entries were also evaluated

against Karnal bunt, Foliar blilht, Powdery milclew, Loose smut, Flag smut, Hiil

birrt, Hcad scab ancl Foot rot unrler respectiver cliseasc screening nurseries (Fig.1.6).

trIPPSN

IPPSN
OKBSN

OEPPSN

rLBSN

trMDSN

EPMSN

oFoot rot

trFIag smut

AAPR

trHead scab

OLSSN

rHill bunt

Fig. 1.6 Constitution of different plant pathological nurseries during 201'4-15

THST LOCATIONS

North:
Yellow Rust: Dhaulakuan, Malan, Karnal, Delhi, Ludhiana, Panfnagar, Baiaura'

Gurclaspur, Durgapura, Jammu, Kudwani (J & K) (11 locations)

Leaf Rust: Delhi, Hisar, Jamrnu, Kanpur, Karnal, Lucihiana, Panfnagar, Durgapura (B

locations)

South:
Leaf and stem Rusts: wellington, Mahabaleshwar, Niphad, vijapur, Pune, Junagarh,

Powarkhecla, Dharwad and Indore (g locations)

Data was not consiclered clue to poor/erratic disease development from the

following centres:

AICW€tBlP, Progress Report, Vot'Iil (Crop Protection)' 2015



Leaf rust: Vijapur anc{ Dl-rarw,acl

Stem rust: Wr:llir-rgton and Dharwacl
Yellow rust: Kuclwani (J & K)

Evaluation under artificial epiphytotics
Uniform procedure w,as adopted for scoring of PPSN at all the test ccntcrs. Rust
inoculum represented by a r,r,ide spectrum of pathotypes, was used in artificial
inoculation of PPSN materials. Inoculum of yellow, brorn,rr anci black rusts was
suppliecl by IIWBR Regional Research Station, Flowerdale, Shimla. Mahabaleshwar
center also supplied the inoculum to Centres in CZ and PZ. The mixture of
pathotypes supplied by Flowerdale and Mahabaleshwar centres are given in IPPSN.

Disease data of AVT II vear entries recorded at ther hot spot locations is given in
Taible 1.2 that of AVl--l and NIVT (threc rusts) is presentec'l in l'ables 1.3 and 1.4.
Rust resistant genes postulated in AVT lh-rcl vear and AVT Ist year by IIWBR
Regioniil Station Irlowerdale have also been given in the resprt:ctive tables and also in
'fablcs 

1 .2 and 1.3.

AVT material w,ars also c.valuatc.d under natural conditions at Langroya (Punjab).
'fhc data is clcpicted irr l'ablc 1.6. C)ther diseases clata is presented in Table 1.5

Rust Resistance materials in AVT IInd and Ist Year (2014-15) with ACI upto 10.0
are given below:

Stem, Leaf and Stripe Rusts
AVT IInd Year
HD 4728 (d), HD 4730, Hr B4e8 (D) (C), Hr 8737 (D)(r) (C), HS 507 (C), MPO 1215 (d)

(C), PBW 723,PDW 233 (C),1-L2942 (C) and'I'L2969 (C).

AVT Ist Year
DBW 181, DDW 31, HI 8759 (d),Hr 8765 (d), HPBW 02, HPBW 08, HPBW 09, HPW

394, HpW 422,H5 580, FIS 596,H5597,H5 599, HUW 695, HUW 712,K1312,K1314,
I\lACS 3949, MACS 3970 (d), MACS 3972 (cI), MACS 4024,T>BW 709, PBW 718, TL

3(X)1, l't- 3002, l-1. 3003,'ft- 3004,'fl. 3005, UAS 453 (rl), U,AS 155 (it), Vl- 3002, VI-

3007. VL300U. WB I .r'rcl WB 5.

Stem and Stripe Rusts
AVT IInd Year
UAS 428 (.1) (C)
AVT Ist Year
DIIW 184, Ill 1604, HPBW 07, HPW 127, HS 601, PBW 707 antl VL 1006.

Stem and Leaf Rusts
AVT IInd Year
DBW 14 (C), DBW BB (C), DPW 621.-50 (C), CW 322 (C), HD 2864 (C), HD 2BBB (C),

lfD 2967 (C), HD 3043 (C), HD 3059 (C), (HD 2932 + Lr 79/5125), Hl7544 (C), HI
1563 (C), HD 4730 (ci), HPW 251 (C), HPW 349 (C), HS 4e0 (C), HS s42 (C),

I-iW 10e8(C), MACS 6222 (C), MP 3336 (C), PBW 644 (C), Itaj -10t13 (C), Vt- 82e (C),

vL.8e2 (C), VL e07 (C), WH 1021 (C), Wl{ 1080 (C) ancl Wl{ I105 (C).
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able 1.4. Adult plant response of NIVT material against wheat rusts under field
conditi ons (artif ic i al i noculations) during 201.4-1.5

Sr. No. Variety RUST RESPONSE (HICHEST SCOI{E AND ACI)

Stem rust Lear rust

ACIHS

South

HS ACI

Stripe Rust

North

HS ACI HS ACl
NIVI-1A
I

2

\'VFl ll82 ,10S 15.9 l5\1S 5.0 0 0.0 20S 4.5

I I l) 2733 (C) 201\t R 2.t .10S t2.t I N1R 0. I 80S 62.0

DB\A 158 o0S 20..1 20Nls 5.3 40q 2.5 l0S b.8

BRW 37o2 +OMR o.2 IONIS l.'1 ls (). t o05 lE.0
lluw 701 20s 8.3 40s r2.1 'los 1.5 20S s.s
PBW 724 605 t7.g l0N1S 2.6 20r\4r< 'r.2 40s s.0
rf D 3186 20S 8.6 205 5.6 l5S 2.5 20S 7.6

llD.l 180 bos 17.9 lOs 3.0 '10s* 5.0 b05 25j
uP 2901 lOs 2.1 5\15 0.9 st\,ts 0.5 805 223

JAUh o35 30Nls o.8 20Nls 2.7 55 0.7 40MS 6.7

wH 1186 20MS 6.2 55 0.8 10S 1.3 20S 6,9

DBW 159 20MS 5.1 30S 6.9 55 0.8 B0S 17.7

DBW 150 -lONlR 5.3 .rOs 5.1 205 2.6 6os 20.6

I lS o02 | 5MS 2.8 30q c. I l0S 3. I 20S 6.7

K l+01 .10s IO.b lOs 7.2 l0S 1.3 20M5 6.2

PBw* 725 20N4 R 3. I 201VlS 2.5 55 ().o 0 0.0

\'Vl I I 184 20S 9.9 20S :1.9 20Nl It L I 20S 2.4

ttay4418 .10N'lS g.7 -10S. b 5 20S 2.5 80S 19.0

K 1402 l5MS o.3 20S 5.7 201\,1R 1.0 20S 4.8

I{D 3tB2 40MS 18.0 t0t\ls 2.5 40S* 5.1 20S 3.4

INFEC'IOR 1005 74.3 r00S 78.6 80S 57.5 .1005 
80.0

JKW 205 40N,rS 9.6 5s 0.8 20S 3.8 605 13.6

PBW 727 30MS g.1 10N{S 2.0 20NlS 2.0 o0S 19.2

NW 60'17 10S 3.5 tstvls 3.0 20S 2.6 bOS 16.5

PBW 726 605 19.7 20MS 2.4 30S 3.8 30S 5.2

wH Ir83 605 r5.5 30S 6.6 20MS 2.0 40S 9.0

uP 2904 605 29.0 605 24.6 20S 2.5 80S 46.1

DBW 160 40MS 9.6 20tvrs 3.8 10S 1.4 40S 11.6

DBW 162 40MS 15.5 20NrS 5.1 lslvtR 0.8 40S 18.9

llRW 3763 30MS 8.7 l0S 3.9 0 0.0 4olvls 8.7

utr2903 30MS 10.1 lOs -l.t 0 0.0 40MS 7.2

l\4ahyco-Coal 30S l3.l 10MS 1.9 55 0.6 605 22.0

DBl\ lbt JOs 14.3 J05 e.c) t0Nls t.b 40s 12.3

llD 3181 40S l8.l 20N4S 3.s 10S r..l +0S 72.3

I)B\,V 157 20S 5.3 10S 1.5 201\'lR I.0 ,10S 12.9

fiD 3lB'1 605 25.1 20N'lR 1.9 20S 2.5 40S 6.7

NW 6050 ,10NlS s.3 40S l0.l 0 0.0 bOS 2l.B
t ID 3 r 83 605 24.6 r 5 N,tS 3.5 r 0S | .4 605 19.3

PBW 728 20MS 6.1 80S 22.9 20tvts 2.5 40S 6.3

Rai442l IONIR 1.2 l0Ms 2.e 55 0.b bos 21.0

Raj 4419 40S 9.6 1 OMS | .2 0 0.0 605 12.4

INFECT'OR 1005 74.3 1005 78.6 r00S 67.5 1005 84.n

Ltuvv 702 20t\,rR t.9 lolvls l.l 0 0.0 20s 4.8

uP 2905 40S* 6.0 20S 4.3 0 0.0 605 15.4

Ul' 2q02 I0S 5.2 55 1.5 -l0s* 5.o -l0S e.5

IID 3rB5 605 18.2 l0S 2.e 10S 1.3 605 10.5

WH 1185 40S 1g.4 l0S 4.2 40S 6.4 40S 15.3

Rai4417 40S 11.5 10MS 1.2 20S 2.s 40S 6.9

4

5

6

7

B

9

l0
il
12

l.f

11

t5
.t6

t7

IB

l9
20

20. A

2l
22

L.)

24

25

zo

27

28

29

1

2

l
.l+

35

:16

,)/

38

39

'10

A

,ta

+.)

46
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Sr. No. Variety

NIVT 18
7

I{UST I{LSPONSE ([IIGHES'T SCOI{IJ AND ACI)

Stem rust

South

HS ACI HS ACI

Lear rust Stripe Rusl

North

HS ACI HS

9

50

51

52

').1

54

55

56

57

58

59

60

60. A

61

oz

63

7

69

70

71

72

73
'7 ,1

75

76

77

87

8B

B9

90

9'l

NIVT 2

92

93

94

Raj 4122

K 1404

NW 6056

N\\',6048
K 1406

DBW 166

IIUW 705

PBW 729

Raj 4423

I)BW.l65
Iil) 3rU8

BR\,\',3759

\,vH l r87

K 1405

INTTECTOR

HUW 706

NW 6052

wH 1189

K 1408

llD 31c)l

r{D3193
uD3t92
Raj 4415

l{uw 703

JKW 208

HD 3194

\,vH 1r88

I il) 3187

K 1407

HU\^/ 704

BRW 3767

BRW 3765

HUW 707

PBW 730

JKW 207

INFECTOR

HD 3190

DBW I64
uP 2907

PBW 731

HD 3t89
uP 2906

DBW 167

uP 2908

NW 6054

NW 6049

DII\,\r 163

DB\,\ I7O

t)BW r69
UAS 372

30s

40s

5MR

10ivls

40s

40s

60s

30s

5S

20s

20s

40s

4ON,IR

IONlS

100s

5S

30s

40s

30N41{

40s

25S

60s

60s

40s
40s

40s

r5s
30N1S

l0s
30s

15MS

40s

20s

20s

40s

100s

40s

20MS

4OMS

3OMS

40MS

30t\4R

60s

BOS

30s

60s

60s

4.9 10MS 3.3 40S

7.2 10MI{ 0.6 20S

0.6 15N4S 1 .8 'l0S

t.7 20N1S 2.3 10N4S

12.6 605 22.4 20S

12.2 20S 2.9 20S

25.0 15MS 3.0 l0lvls
13.6 15MS 6.9 20S
'1.5 30s 7.4 10S

6.9 10S 5.0 0

7.9 l0l\'1s I .4 20s

r e.3 30s 7 .3 20S

6.6 rs 0.2 los
2.6 20N,lS 2.6 0

74.3 1005 78.6 l00s
2.0 15lv1s 2.3 20MS

t7.5 40S 18.3 205

229 20S 6.3 10S

2.0 r O!\,ls l.l 0

I t.7 55 0.9 10S

9.6 20S 8.0 0

23.3 r 0S 5.0 10N4S

79.3 40S 9.8 TMS

16.0 40s 11.3 10S

g.4 30s 6.2 10S

23.4 20MS 3.7 10S

7.6 40S t2.t 10s

13.7 ;l0S 19.9 20S

2.5 20S I 1.0 l5s
g.7 20N4S 7.0 55

3.6 20lr{ R 1.7 0

75.6 40S 15.0 10s

5.3 20N,1S 3.0 t 0M R

8.0 55 1.3 lS

17.6 40S 14.9 10lv1s

78.6 r00s 80.0 100s

15.3 20S 8.3 55

9.0 60s 23.0 60s

16.5 20S 5.6 30S
g.5 10MS 1.6 55

r 8..r 20s 6.4 55

3.1 40S 1'l .5 0

17 .6 10S 3.0 55

32.3 40S 10.6 5MR

r2.4 30S 13.6 20S

24.4 40S 23.4 l0tVIS

19.6 30S 4.s 0

I1.8 605 '15.5

4.4 40S 18.0

1.9 40S 7.0

1 .0 20s 7.6

4.5 r 00s 63.0

2.5 605 20.3

2.0 40s 15.5

3.5 30S 3.5

1.3 40S 20.5

0.0 40s 6.5

2.5 40s 13.5

2.5 30S 10.6

r.3 20S 5.5

0.0 60s 14.0

65.0 100s 78.0

2.0 40s 14.0

3.8 20S 1 1.0

1.g 80s 25.0

0.0 60s 20.7

1.3 80S 29.5

0.0 60s 14.4

3.0 40MS 12.7

0.1 80s 27.8

1.4 40s 13.3

2.6 605 13.0

t.4 40s 14.6

1.5 20s 6.9

3.3 '10S I 1.8

2.8 605 24.6

0.7 40s 7.4

0.0 20s 6.5

r.3 60s 11.2

0.5 40s 5.4

0. r 20s 2.4

t.6 40s 13.8

65.0 100s 78.0

0.6 40s 6.0

20.0 40s 10.9

5.0 60s 78.7

0.7 60s r4.0

r .0 40s 2t.0

0.0 20s 2.0

0.6 20s 5.9

0.3 60s 25.5

3.8 605 15.4

l .0 30s 10.1

0.0 40s 7.8

7.5 40S t9.6

0.0 40s 8.4

r.3 80s s l.8

20MR 2.0 lOs 2.6 60s*

30s 12.0 5s l.l 0

30s 1 r.3 40s 71.7 55
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Sr. No. Variety RUST RESPONSE (HIGHEST SCORI' AND ACI)

Stem rust

HS ACI
15S 5.4

30s 8.7

40MR 6.0

20s 3.9

30s 6.2

10s 4.2

l00s 78.6

2,0MR 2.1

40s 16.4

r5MR '1.9

10s 4.0

55 2.9

40N,1S 8.9

20s 6.6

20s 8.0

20s 8.0

20s 8.4

20s 5.3

20s 5.2

1 5tvls 6.1

20s 1.9

I5NIS 5.0

20s 4.1

r Otvls 3.5

10s 2.6

lOMS 1.8

20s 9.6

l00s 75.7

10s 4.6

20s 6.4

10s 3.1

10s 2.6

10s 4.3

,10N,{ R 6.3 40S

20s 9.9 'l0l\,1R

30MS 12.6 10N1S

30MS 10.6 20S

30s 6.8 10MS

3OMR 6.0 5MR

'lOlvls 15.4 80S

30s r r.0 20s

50s t5.2 40s

40s r2.3 lOs

30N4S 9.9 20S

60s t5.7 20MS

20s g.2 20MIt
20s 8.3 20S

30MS 8.3 l0S
100s 75.7 100s

4Otvts r1.4 5N1R

20N4R 3.r 40S

HS ACI HS ACI HS ACI
40s 12.1 10MR 0.5 80S 23.5

60s t7 .8 5M I{ 0.3 605 22.4

30Ms 3.8 l0MS l.o bOS 30.0

I 0N lS | .4 20Ms 2.0 I 00S b8.0

10M R 0.7 1'S 0. t l00s 74.0

t5Nl\ t q 0 {).0 oOq 21 .5

r 00s 80.0 r 00s 63.8 l00s 80.0

205 5.8 -l0s* 5.0 80s 2s.1

bOS 7t .7 205 o.3 I00S b8.0

5s 2.0 55 1.5 40s tb.2

lOs r.4 30s 3.9 B0S 28.0

20s q. I 5Nls 0.5 80S 42jJ

20s 7.3 55 1.4 30S 6.I

10N4S 3.9 5MS 0.5 30S 8.4

rOs | .7 205 1.5 bOs 30.6

lOs l2.o 105 2.0 o0S 27.g

+0s 7.7 20S 2.5 bOS 33.8

40s r 5.4 10S 1.3 60s 35.0

15MS 2.g 5MR 0.4 40s '12.9

BOs 2t .t lOM R 0.5 -lOs 15.8

Jos 7.t 30s 5.1 80s 65.0

5MR 0.3 0 0.0 l00s 58.8

20s 3.8 5MS l 0 80S 22.1

l0S 1.7 55 0.b 40S 7.6

I 55 2.1 40s n.3 l00S 5+.0

1 0t\4 It 0.6 20s 2.6 100s 41 .0

60s 22.6 20s 3.8 l00s 68.0

l00s 77.t l00s 58.8 1005 80.0

ls\'ls 3.3 l0S I .3 '10S I 1 .5

15NlS 2.5 0 0.0 60s 12.5

l5MS 3. I 55 0.b l00S o7.0

20s 5.0 40s I 7.1 80S 
I 

27.2

40s 15.7 10S 1.5 80S 50.8

8.9 10S 2.3 80S 28.1

t.2 l0N4 R 0.5 40s lB.5

3.7 20S 2.6 30S 8.s

5.9 10S 1.1 40S 7.0

1.9 55 0.6 40s 17.2

0.3 55 0.o bOS 23.1

21 .2 40S 16.3 40S 11 .4

3.6 r 0N,l ti 0.5 80s 2t .0

l 5.5 r 55 2.4 40S I8.5

1.5 0 0.0 40s 11.7

9.5 0 0.0 40s 10.5

3.9 0 0.0 40s 13.5

2.5 55 1.2 605 10.7

4.g 40s* 5.0 60s 25.0

2.1 10MS 1 .0 80S 21.0

77.t r00s 62.5 l00s 80.0

0.8 20s 2.5 605 22.8

s.4 20s 2.8 80S 'r7.1

Lear rust

South North

Stripe Rust

97

98

99

100

100. A

101

102

103

104

r05

106

t07

1Ott

10!)

r.t0
llr
112

113

114

r15
116

|'t7
'l lB

II9
120

120. t\
121
't22

123

121

r25

NIVT - 3A

t26
t27

128

t29
130

13r

t32
r33

l3-t

135

136

137

138

139

140

140. A
l4l
rJ)

HI 1610

uP 2909

HI1608
cw 468

JWS 147

N4ACS 6671

lNFtlC'tOR
DBVV 168

MP 1309

tlt 1607

Raj 4424

UAS 370

wH 1190

I il 1609

HP.t960
t\4P 1310

RVW 4232

UAS 369

N4P 3440

NIAW 2595

NIAW 2495

GW 473

AKAW 4798

UAS 371

lvlACS 6668

cl\ 471

lvlP 13ll
INIILCTOR
NtAW 2539

PBW 732

GW 469

c;w 470

cc 1016

llD 3199

\,vH 1191

NW 6066

t{uw 710

NW 6044

MP 1316

tlP 1 961

ItD 3r97

HU\\'709
RAJ 4429

IlD 3198

DBW t72

DBW 17]

uP 2913

K 1412

TNFEC'IOR
wt-t ll92
uP 2910
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Sr. No. Variety RUST ITESPONSE (FIIGHES T SCORE AND ACI)

Stem rust Lear rust Stripe Rust

'143

144

t4f
146

147

148

14c)

150

15.r

I)1

153

154

155

156

157

NIVI-38
15u

159
'160

t60. A

t6l
162

163
'164

165
't66

167

r68

169

170

17l

172

17"\
'174

175

176

177

178

179

rB0

180. A

lBl
't82

183

184

185

186

t87

l8ti
r89

r90

NIVT - 4

I'BW 735

HUW 708

HD 3200

\'vlt l'193

K I'tl3
PIJW 736

DBW 173

DBW I74
uP 2911

PBW 734

K 14'14

PBVV 733

jKW 206

llt) 3201

IIAJ 4428

cc 1019

l\4P 3436

N,IP 3433

INFL,C'IOR

cw 477

NIACS 6669

UAS 371

UAS 373

HI161'l
MACS 6635

clw 475

AKAW 4842

RVW 4235

DBW I75

MP 1313

MP 1312

wH 1195

NIAW 34 (C)

DBW]76
NrAW 2613

RAJ 1427

PBW 743

wt t 1194

I'BW 739

INFECI-OR

Ht 8767

I IW 3906

NIAW 2565

cc 1017

cw 478

GW 174

uP 2912

DBW 177

HD 3206

RAj 4426

HS

30lVIS

30MS

I ON,IS

30lvl R

3,01\lS

20lvlS

t5s
3OMS

r0s
40MS

20s

20s

20lvlS

l0s
I5MR

40s

30s

60s

l00s
151\'lS

20s

155

4OMR

1ONlS

t0s
20s

l0s
I5MS

20s

20s

40s

I5MS
20MS

40s

30s

20s
.{OMS

10s

ION,IS

100s

I ONlS

5S

20s

30s

l5l\4S
IOMS

5S

60s

20MS

20s

South North

ACI HS ACI HS ACI HS ACI
t'1.0 10s 1.8 20s 2.5 40S 10.7

5.6 55 I .3 0 0.0 40s 9.4

3.6 l0S 2.7 1'S 0.1 bOS 21.0

2.1 tS 0.2 20i\4R '1.5 40S 13.8

3.6 r5N45 3.2 55 0.6 40s 14.3

6.2 20S 4. r I N4lt 0. I 20S 6.8

2.7 20lv1R 1.2 0 0.0 60s r5.2
.11.5 15MS 3.0 20S 3.0 40S 12.2

3.4 20S 8.3 55 0.6 40S 7.9

9.2 55 1.2 55 0.6 40S 8.1

9.0 5l\4S 1.0 0 0.0 lOs 1.6

8.7 55 1.3 0 0.0 20s 4.1

8.2 40S 12.t los 1.3 40s 10.9

4.5 20MIt 2.1 0 0.0 80s 29.6

1.9 10MS 2.6 20s 2.5 605 17.9

't2.2 20S 7.1 20S 2.5 80S 23.3

5.4 5MR 0.4 60s* 8.1 80s 26.1

16.5 20S 5.6 los 2.4 BOs 29.6

71.3 t00s 75.7 1005 71.3 l00s 79.0

4.1 l0\ls 1.6 55 0.6 80s 39.6

5.3 lslv{S 6.1 55 0.6 605 21.0

6.0 20M5 3.3 ION4ll 0.6 20s 7.l

4.1 20s 3.1 40s* 5.0 80s 35.0

3.g 20s 4.g 20s 2.5 80S 25.3

4.5 40S 13.9 0 0.0 80s 30.6

5.0 20s 7.0 20s 3.9 80s 54.8

5.1 20N4S 2.8 0 0.0 80s 45.0

3.1 rOs l.B 10s 1.9 80s 25.8

12.0 20s 8.1 TM R 0.1 I00s 22.0

12.7 605 31.0 20s 5.6 605 41 .0

9.6 101\,1s 2.3 10S 1.4 40S 25.2

4.2 20MS 2.7 0 0.0 30s 11.3

3.7 20S 3.1 l ss 3. I 60s 16.4

20.1 10MS 2.6 55 1.4 los 3.4

11.6 10S 2] 20S 2.5 605 34.0

7.7 ros 3.0 20s 2.5 605 20.0

6.9 20S 6.0 l0S l.'1 20S 3.0

.1.0 20s 6.7 20s 3.0 20MS 6.1

2.0 lsN,ls 1.7 0 0.0 20s 4.6

75.7 l00s 77 .t 1 00s 60.0 l00s 80.0

3.7 rsN,rs 2.0 55 0.9 lOs 3.0

2.0 sN,lR 0.7 10S 1.3 605 21 .O

6.5 l0lvlR 0.8 20s 2.6 40s 22.6

7.3 5MS 1.0 los .1.3 80s 45.0

4.7 5N'1S 0.8 40s* 5.6 80s 39.8

I .3 1 0s 2.g 10s 1 .3 60s I 8.4

1.8 10S 4.3 20S 2.5 20S 6.4

14.0 15lv{S 1.9 20S 2.5 20S 3.5

5.0 IOMS 1.3 40s* 5.1 80s 35.5

7.1 l0N,ts 1.9 10NIR 0.5 80S 30.2
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. No. Variety RUST RESPONSE (HIGHEST SCORI-] AND ACI)

Stem rust Lear rust Stripe Rust

191

192

r93

194
'195

196

197

19u

199

200

200. A
201

202

20:\

204

205

20tr

207

208

209

210

21'l

272

213

214

2t5
2t6
2-17

278

219

220

220. A

221

222

22:1

221

NIVT - 5A
lZJ

LZO

227

228

229

230

231

1.) I

ZJJ

-.)+
235

236

lJ/

23E

I\,IACS 6660

HD 3204

uP 2914

WH'I181
NlP 3429

AKAW 3I]9I

NW 6046

JWS 146

BRW 3761

K 1415

N4P'r304

1\,rP 3288 (Cl)

U P 29I5
U,,\S 375

MP r303

South

HS ACI HS ACI

I\,{ACS 4035 25S 11.7 20S 6.9

uAs 45b 20s 6.e 5Nllt 0.5

tJ AS 457 20Ms 3.4 5MS 1.0

MPO 1314 'l0S 14.9 sMR 0.5

cw r3l8 r5N4s 5.1 loNls 2.1

RKD 2e l 105 to.q 20Nl\ 5.3

DDW 36 205 8.7 IOMS 3.0

l,DW 343 30S ll.5 l0M5 3.8

NIACS 3973 40S l0.o 55 2.0

wHD 957 40S r0.8 5MS |.4

INFECI'OR l00s 75.7 I00s 74.V

NIDW 2q5 (C) 30S 5.5 5l\lR 0.s

PD\^ 345 40s | 5.q l0M5 3.0

NIDWq5O 155 b.0 5q 0q
c\\ l.-\2 | 10N15 5.+ 5s |.4

| | 8772 20s I0.0 lOM l< 0 q

CW 1319 30S 7.9 lOlvls 2.9

Ll\ 132(1 30s I 1.0 lOs 3.()

uPD e7 20s 8.lt l5l\ls 2.5

PBND 5t75 151\t5 I q 20NtR 2.5

Ht 8770 20N,t R 1 .1 fs 0.2

PDW 346 20MS 7.3 55 1.1

Hl 877 | :r0Nls I l.b TS 0.2

DDW 35 30s e.q lOs 4.4

RKD 282 105 5 q l5Nls 2.4

Hl8768 40S 10.4 20N{s 2.7

Ht 8769 30S 6.3 55 1.2

ilt 8773 +OMS 8.3 5MR 0.4

PDW 344 20S 8.9 l0S 2.1

wHD 9513 205 5.3 IOMS 3.2

|t 8771 {0M R 5.5 5MS 0.8

TNFECTOR 1005 78.6 '1005 75.7

N,IPO r3r5 20S 8.3 loNls 2.4

AKD\\/ 4525 40s 11.6 los 2.6

I\4ACS 4029 20S 4.c) 20N1lt 2.4

Nlt)w 989 :lOlvll< 5.6 20i\{R 1.9

North

HS ACI HS ACI
20s 3.0 40s 13.5

0 0.0 10s 1.1

0 0.0 60s 8.0

5N4R 0.4 r0S 1.6

101\4 R 0.5 20s 10.3

15S t.9 20S 5.6

0 0.0 20s 5.4

10MS r.0 20S 3.2

10MS r.0 60s 32.8

rOMR 0.5 10S 1.6

100s 66.3 '100s 75.0

10s r.3 20s 2.1

5MR 0.3 20S 2.4

15]VIR 0.B .los 
1.0

TN{R 0. r 20S 2.9

0 0.0 40s 6.5

55 0.7 605" 6.0

5M It 0.3 40s 5.1

5N4 R 0.3 20S 3.2

10s 1.3 40S 11.7

TS 0. r 20s 4.8

20s 2.5 40S 5.0

0 0.0 10s 1.2

0 0.0 20s 3.9

10lv1R 0.5 40MS 9.6

10N,lR 0.5 40s 8.3

TNl R 0. r 40s 5.6

0 0.0 30s 5.8

TR 0.0 20s 3.1

TMR 0.1 10S 1.1

5MR 0.3 20S 5.3

l00S b5.0 l00S 76.0

0 0.0 20s 3.2

0 0.0 los 3.0

20s 3.8 605 8.0

l0lvls I .5 605 7.0

239

:]OMII 4.2 20S 6.5 605 12.6 B0S 66.0

15MS 3.7 10S 5.6 0 0.0 40s 16.3

40MR 1.2 40S r2.3 loNls 1.6 60s 37.3

r5N4S 5.6 40S 9.2 TMR 0.1 605 12.2

20S 8.,1 l 5lvt l{ l . l 1 0S 1 .4 80S 41 .8

40s 11.7 80S 30.9 40S 8.8 1005 55.0

40S 18.7 20S 5.o l0S L3 30S 16.0

101\45 3.3 20NlS 3.5 0 0.0 605 23.6

15MS 4.7 80S 2g.2 605 17.5 80S 43.0

l5MS 2.4 10MR 0.7 10s I.3 40s 10.8

30MS 7.6 201\45 2.5 0 0.0 80s 22.0

lOs 4.9 30lv1s 7.s -fs 0.2 60s 22.0

30s r 3.3 B0S 26.4 605 22.5 80S 29.1

20S 12.1 :l0S 15.0 40S" 5.6 B0S 40.6

20N'lR 2.6 't0S 
'l 

5. I 40NlS 6.5 40S 12.9
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Sr. No. Variety RUST ITISPONSF, (HIC;IIESI'SCORE AND AC]I)

Stem rust Lear rust Stripe Rust

40

240. A

241
a A')

24.3

241

245

246
aAa

8
1AO

250

251

252

253

13+

255

256

257

NIVT - 58
258

259

260

260. A
zor
zoz

263

261

265

266

267

268

269

270

27'l

272

273

275

276

277

278

279

280

2BO. A

2tt I

IVT

282

2ti3

284

285

HD 3205

INFECTOR

DBW 178

rlt 1612

NIAW 2547

MP 1305

rlD 3203

HD3202
MP 1306

l\rH t1B0

N4ACS 6659

K t4t7
ctc 10'18

DUW 179

DBW I8O

uAs374
PBW 737

K 1416

PBW 738

cw r32.1

MPO 1307

IiKD 283

INFECTOR

cw 1325

KD 1418

MACS,1027

Ht 8778

ilt 8776

|il 8775

fit 8777

GW 1323

G\,V 1327

MPO I3OB

MACS 4028

DDW 38

NIDW 937

Ht 8779

MACS 4O3O

RKD 292

Hr8627 (C)

UAS 458

UAS 459

cw 1326

INFECI'OR
DDW 37

HS

20MS

100s
.lOMS

60s

]]OMS

40s
,lOMR

10s

40s

20MS

20N4S

20s

20s

4ONIS

40MS

20MS

40MS

'IOMS
r0s

20s

20s

10s

100s

20s

10s

20s

20s

20s

r0s

20s

40s

40MS

40MS
20s

20s

20MS

20MS

10s

20s
20s

20s

20s

20s

1 00s

20s

.10s

20s

20s

15MS

South

ACI HS ACI

5.8 TS 0.2

72.9 l00s 75.7

15.6 1OMS 1.3

24.7 10MS 3.3

12.3 20Nls 4.1

20.1 60s 25.1

7.7 201\45 g.s

6.4 20S 1.7

15.g 40S 10.3

3.9 40S 15.7

3.2 :l0S 14.1

7.0 ,10NlS 8.7

6.0 30N1S 3.9

8.3 lONllt 1.0

9.2 15N4S 3.3

5.7 30S 6.6

77.9 30MS 7.4

16.7 15MS 4.9

4.7 20S 3.2

3.7 2Olvls 5.9 20S

5.9 5MS 0.6 0

3.7 20MR 1.4 0

74.3 1005 78.6 l00s

5.3 705 15.9 10S

1.g 10s 2.5 0

4.7 20S 3.5 55

5.6 r 01\15 3.0 55

3.9 t5NlS 2.1 5NlI{

4.3 10Nl R l 0 0

5.3 101\45 3.2 10MS

14.0 20s 1.7 20MS

8.8 5MR 0.3 55

9.9 'IR 0.0 'ffvlR

9.3 20S 5.3 los
7.2 10N{R 1.0 20s

4.0 10MS 7.2 55

8.r 5N4S 7.2 5MR

4.7 lsMS 2.7 5MR

5.3 IOMS 3.0 40s*

5.7 10N4S 1.1 0

5.8 20S 4.0 10s

5.8 20N,lR 7.9 15M R

4.3 IOMS 1.8 0

74.3 1005 75.7 1005

8.7 sMS 0.9 los

North

HS ACI HS ACI
20s 2.5 605 "19.6

100s 72.5 100s 77.0

10N,1R 0.5 60s 13.5

20s 2.6 40S 8.2

0 0.0 60s 14.4

15S 2.5 l00s 63.0

20s 2.6 80s 233
lOs r.3 60s 12.6

10MR 0.9 80S 22.4

TS 0.1 605 15.4

r 0s 2.4 80s s8.0

201\{ R I .0 20S :1.6

lOs 1.3 80s 37.1

20s 2.s 20s 4.8

0 0.0 60s 20.4

0 0.0 40s 16.2

15N4S 2.5 40S 8.2

20s 3.B 40S 14.5

20s 2.5 los 5.8

3.5 80S 43.8

0.0 60s* 6.0

0.0 100s 12.0

72.5 1005 80.0

2.0 r 00s 59.6

0.0 60s 17.8

0.8 40S 16.2

1.3 40S 7.1

0.3 '10S 5.8

0.0 40s* 5.5

1.5 40S 8.5

2.0 80s 58.2

0.6 100s 23.0

0.1 40s* 4.4

1.9 80S 34.0

2.5 20S 2.0

0.6 40s 7.5

0.3 20s 2.1

0.5 60s 7.1

5.6 80s* 8.7

0.0 20s 3.3

1.5 20S 2.5

0.8 40s 5.0

0.0 100s 76.7

67.5 t 00s 80.0

2,4 40s* 4.9

I. NORTHERN HILL ZONE
vt. 2015

r rs 605

HS 608

vL 2013

23.2 20S 6.9

4.t l0l\4s 1.3

6.5 10]vs 2.6

2.3 10N{s 1.6

lOs 2.5 30S 3.6

l Nr Ir 0. r 30s 5.9

los l 3 60s* 6.1

0 0.0 40s 7.0
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Sr. No. Variety

286

287

288

289

29(\

291

Stem rust

HS ACI
IIPW 420 20MR 2.9

vL 20t7 20M R 1.9

VL20lo i0MS 3.1

HPW 418 20S 7.s

vL 20'18 40s 16.0

lls 606 20s 14.3

lil,w 414 20S 7.2

HS 603 20S 9.1

HPW 4r5 30S 11.6

UP2elo o0S 23.3

IJPW 417 2ON4S 8.2

VL 20rJ 40s l+.0

lls597 30MS 9.1

HS 604 20S 9.0

f lPW 416 20s 7.4

INFEC'I'OR IOOS 74.3

HS o07 l5MS 3.0

I IPW 419 10S 4.2

RUS]'RESPONSE (HIGHEST SCORE AND ACI)

Lear rust

South North

Stripe Rust

297

298

299

301

302

300. A

II. SOUTHERN HILLS ZONI]
303

304

305

306

307

308

309

310

3lt
312

3.13

374

315

316

317

318

319

320

,)zL

22

III. SPECIAL MATERIAL

llw 5248 20fv'lR 2.6

HW'1206 ]Olv'lR 1.0

HW 4207 lOlvls 1.1

HW 2044 (C) 20N1S 5.7

l{W'1501 10MR 1.0

HW 5216 (C) rONlS 3.0

Ilw 3624-l l5s 2.5

I IW 4305-2 l5N4S 3.4

Ir\,v 3658 sMR 0.3

HW 4205-2 sMR 0.3

MACS 6670 30S 6.7

HW 5246 10S 2]
CoW (W) I (C) IOMS 3.0

Itw 5215 l0MS 4.0

UAS 376 10MR 1.3

NIAW 2613 20S o.o

fts 609 401\4s 16.7

HS blO bOS 23.2

uAS377 20S 8.6

HW 5247 10S 2.9

HS ACI HS ACI HS ACI
'rR 0.0 0 0.0 20s 6.3

20s 5.4 IOMS 1.0 40s 9.5

TR 0.0 20s 2.5 40s 8.8

2OS 8.0 fMR ().1 20s s.s

40s r 3.6 20s 3.8 605 8.7

20s 7.9 20S 3.9 40S 8.1

40s 16. r 20s 6.3 805 20.8

o0S 22.b .]OMS o-2 bOs 9.0

40s t9 q 30s 3.8 60s 14.2

15MS 3.4 5N4S 0.6 605 17.9

40S lq.b 40s 10.8 605 13.3

205 {.0 55 0.b bOS q 3

20s 4.6 20s 2.5 40S 5.5

l0Ms 1.7 b05* 7.5 205 4.0

40s t2.t 0 0.0 30s e.7

100s 7s.7 100s 60.0 100s 82.0

30MS 8.o 20S 3. | 40S 9.9

405 t1.7 405* 5.3 20S 4.9

sNl It
TS

t0s
15MS

20I\,IS

IOMIi
l0s

ION4R

5lv{ R

10s

15MS

3)
20s

20s

20s

20s

20s

lOMS

40s

20s

0.3 20s 3.0

0.2 2olvls 2.0

1.4 0 0.0

2.3 0 0.0

2.3 10MR 0.5

0.6 0 0.0

t.4 20s 2.5

0.6 40s 5.6

0.6 20s 3.0

1.4 10N4S 1.6

1.7 20S 2.5

2.0 20s 2.5

4.3 30S 3 8

1r.0 5s 0.6

4.7 r 0s 2.5

3.2 40s" 5.1

3.0 10N,lR 0.5

1.7 10MR 0.5

r4.0 5s 0.6

2.9 TMR 0.1

80s 26.0

100s 46.0

100s 57.0

60s 18.8

80s 27.7

60s 28.2

80s 31.0

80s 45.6

BOs 37.0

80s 24.7

80s 27.5

BOs 35.5

40s 14.5

20s 5.5

80s 33.5

80s 27.7

80s 33.0

80s 22.2

60s 32.0

80s 36.4

323

)L+

324.4

I rw 5050 ,10N41{ 7.0

H\,\,5051 l5N4S 1.6

lNIrtlCl'OR l00S 74.3

40s 15..1 r ONls 2.0 80s 21 .0

sNln 0.3 20s 2.5 80S 27.7

l00s 75.7 I00s 68.8 100s 75.0
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AVT Ist Year
Nil
Leaf and Stripe rusts
AVT IInd Year
PDW 314 (C) ancl UAS 446 (d) (l) (C)

AVT Ist Year
DDW 32,HD 3165, HS 583, HS 600 and PBW 727.

Table 1.6: AVTs entries evaluated under natural conditions for stripe rust at Langroya
b) durine 201,4-75Pun 4-

Sr. No. Variety Yellow
rust

AVT IInd ear 2O^14-15

I. NORT ERN HILL ZONE
I HS 562 0

2 HPW 251 (C') 10s

3 HPW 349 (C) 0
.t HS 375 (C) 40s

5 HS +e0 (c.) 0

6 lrs 507 (c) L'

7 HS 542 (C) 0

IJ vr_ 804 (c) r0s

9 vr_ 829 (C) l0s
l0 vL 892 (C) 5
.l 'l vr_ 907 (c) 5MS

II, NORTH WESTERN PLAIN ZONE
t2 HD 4730 0

l,l MP 1277 0

t4 WIJ ltu 0

l) DBW I]8 (C) 20s

to DBW 90 (C) 5MS

t7 DPW 621-50 (C) 20MS

18 HD 2967 (C\ 20s

19 HD 3043 (C) 0

20 HD 305e (C) 10s

20. A INITECTOR 20s

ll
22

utzlq&lq_*
PBW 644 (C)

U

]R
L.)

a; -__ 
Ppw 233_G) ___
PD\,V 29r (C) 0

25 PDVV 3I,1(C) 5N4S

ZO WH r 021 (c) 20MS

27 wH 1080 (c) 0

28 lvH r r05 (c) 0

29 WH 112,1(C) 0

30 wH il42 0) C) 0

III. NORTH EASTERN PLAIN
ZONE
31 c 306 (c) 10s

,)z HD 2888 (C) 5S

l3 K 8qzlq) 40s

IV. CENT RAL ZONE
3,1 HD 4728 (d) 0

35 HD 4730 (d) 0

36 cw 322 (C) 10s

37 HD 2864 (C) 40s

38 [r]:9e1q___- l0s

Variety

Fin5.r4 a

INFIICTOR

I'!'tPO l215

AKD\V 2997-16(d)

DBW 93 (I

N,{ACS 6478

Nl 5.139

NIAW I415
UAS 347 (I

UAS 428

VII. SPECIAL TRIAL

PBW 343

4083 (C

lL???1tl_

AVT Ist Year
I. NORTHERN HII,L ZONE

V. PENINSULAR ZONE

I-ll 8,198

MP 3336

MP 4010

Nl ACs 3927

UAS 446

T_L2St9 (C

WH 542
INFECI OR

NtAW 2030

NlACS 6222

1e/?c5)
N,lMBL 283

l)B\,\', t4 (C

DDK r02e (C)

INITEC'TOR

_u!_w?qaq__
l-tw 1098 (c)

5!qq7 (c)

[B!_]e (c
KttL 210

l ON{S

- 20s
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Sr. No. Variety Yellow
rust

2 HPW 394 0

3 I{PW 413 0

I'IPW 421 0

5 IIPW 422 0

6 HS 580 0

7 HS 583 0

8 HS 590 0

9 HS 596 0

0 H5597 0

HS 598 0

2 HS 599 0

3 HS 600 0

4 Its 60'l 0

5 uP 2917 0

6 uP 2918
.IS

7 vt. r005 r0s
a vL t006 -ts

9 vL r007 0

l0 vL 3002 {.)

20. A INFECTOR 20s

2l vL 3007 I'S

22 vl_ 3008 5N4S

vL 3009 5MS

24 vt.4001 5S

II. NORTH WESTERN PLAIN ZONE
Z) DBW I47 0

26 DBW I48 5MS

27 DBW I5O r0s

28 DDW 31 0

29 DDW 32 0

30 FtD 3159 TS

.ll HD 3165 5S

.)z HD 3171 5MS

33 tiI 1604 20s

3,1 I It '1605
IOS

35 tIUW 688 r0s

36 K l3l2 5N,lS

37 K t313 r0s

38 K 1314 5S

39 MACS 3949 0

40 lvlACS 4024 U

40. A INFECTOR 10s

4I NW 6024
1a PII\\| 707 5S

r+.1 t,uw 709 5S

44 PBW 716 60s
.15 PBW 718 0

46 PBW 779 5S

+/ uP 2883 20s

48 wH7779 10s

II1 N ORTH EASTERN PLAI ZONE
49 III) 3l7r U

50

tvcrNr
:ll

,_ ( !!12
r{At zoNg

cc aor5
-;;;;UVV +OJ

_ _l!s
l0s _
60s

53 Hl 8759 (c1) n

Sr. No.

v. pnrrrtN

Va

zuLAR
54

55

CWI
IID 3

56 Fil 87

57 JWS
58 K l3l
59 M

60 MAC
60. A INFIl
ol MAC
tJz PBW

63

64

UAS
UAS

65 UAS
oo UAS

ACS 3970

:s 3972

ICTOR
ts 4020

721

360

361
rtSJ

.155 (Ll)

iety

ZONE
3r5 (d

lg
ti5 (cl

712

)

VI. SPECIAL TRIAL {Dicoccum
and Alkalinit

DBW I8I
DBW 182

DBW I83
DB\,V 184

DBW 185

DDK 1048

DDK 1049

KRr- 350

KRt,351
t\,tACS 5041

]VIACS 5043

wH 1309

VII. SPECIAL TRIAL
ITICA

l'L 3001
't't.3002

rNF'itloR

- II ,Iloi-- --t t_ :1004

1 I_ 3005

vI I r. s pscr ar- trn-r a | 1vm n4rr r I @n)
TiNTRIES

DWR-Nil--O1
DWR.NIL-02
FJD 3209

KB 2012-'r3

IX. SPECIAL TRIAL at Biofortification
HPI]\,V O1

r{PB\,V 02

F]PB\,V 05

FIPI]\,V 07

HPBVV 08

I]PB\,V 09

Ilul\ 695
-r ruti ru--

ir r ni.it -
IVlACS 6507

\,\Tl- |
WB2
WB5

80s

_q1

IJ2
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COOPERA IORS:

NAMI]

Iir\KESI I Dfrvl-ASH

S.K. RANA

V.K. SINCH, R.C. ]\,IA1'TIUItIA

M.S. SAII,,\RAN, It. SEI-VAKUlvlAIi, SUDHEEIi KUNIAIt

DI IANBIR SINCI I

JASPAI- KAUR

J KUN{AR, DEEP S}.IIKHI\, KANAK SRIVASTAVA

S.S. KAITWASARA, R. S. BENIWAL

M. K. PANDEY

P.S. SEKFIAWAT

K. K. NIISFIIiA

I.ts. KAPADIA, K.t t. Dllr\BHl/ r\.C. pANSURTyA

A.N. MISHRA, PRAKASIJA, I.L.

S.I. PATEL

P.V. PATIL

B.K. HONTTAO

s.c.5A\\'ASllF

C. I . tJI JAN(;At.t:, B.(-. ClAlvlt,

I,. N AI,I -I\ I.I I A Nl t]I, C. U N,I A Iv1 A I I F,SI J W A RI

IAVITD tsAIlAR KIIAN

S.P. SINCH, SAVITA GUITA

S.S. VAISTI

S K IV{UKFIOPADHYAY, S DUTTT\

S. SARKI IHl.

SA IYAI I I }IEI\,I t]ItAM

u.c. LAL

ASHISH KUMAR

('IINTRF.S

8,,\IAURA

NlALAN

DEI,t II

K,\TiNAI-

DI IAUI,AKUAN

I.tr [)l ll ANA, CUTiDASPUR

P1\NTNAGATi

TIISAIi

Jr\Mlv{U

DI,IRCAPURA

I'OWAIiKIIEDA

JLJNAGARH

INDORI-,

VIIAPUR

DI IARWAD

PL.rNtl

i\1r\l I AIIAI-ESH WAR

NII'llr\l)
l\,lrl.l.lN(ll ON

KANPUR

FAIZABAD

VAIiANASI

KAI-YANI

SAt]OUIi

(]OOCHBEI.IAtt

RI\NCHI

PUSA, BIHAR
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PROGRAMME 2. RUSTS: BROV\T{. YELLOW AND BLACK

RACE SPTICIFIC APR

AVT entries were evaluated at specific locations for Race Specific Aclult Plant
Resistance (APR) to three rusts (brown, black and yellow).
Locations:
Yellow rust - Luclhiana and New Delhi (Table 2.1)
Black rust- Indore, Pune and Powarkhecla (Table 2.2)
Brown rust - New Delhi and Ludhiana (Table 2.3)
Flowerdale centre evaluated AVTs lines for rusts under conh'olled conditions (Table
2.4 and 2.5)
Mahabaleshwar centre evaluated AVT-II entries of CZ and PZ against black rust
pathotypes under controlled conditions (Table 2.6).
The following patho$pers were used for these stuclies at the respective locations.

P. recondittr tritici : 77,5,101-2
l). grnnrinis tritit-i : 40 A,777-6
P. stritforrnis: 465179,78 S 84

Table 2.1: APR response of AVT IInd and Ist year entries to individual races of Pucciilia
striifomris tritici

t__
Sr. No. I Variety

46 51 9

Ludhiana D"lha
AVT II"a Year

I. NORTHERN HILL ZONE
r I HSs62 10s 10s
2 I]PW 251 (C) 40s TR

3 HPW 3.I9 (C) 20s 1'R

1 t'IS 375 40s 20s
tr HS 490 20MS 5MR
6 HS 507 (C. 5S 0

7 HS s-+2 (C 0 0

8 vI.801 (c.) 40MS (J

9 vr.829 (Cr) '10S q

t)l1
vr_ 8e2 (c'

vt,907 (c'
20s

5S

II. NOR'TH WESTERN PLAIN ZONE
72 IID 4730 10s 5MR
13 MP 1277 10s 0

t4 WII1164 10s 0

15 DBW 88 (C '10S 0

76 I?_Ury 
jqLC .r0s

U

77 DPW 621-s0 (C) 40s 0

18 rlD 2967 (C 60s 0

79 HD 3043 (C 10s 0

20 rrD 30s9 (c 20s 0

, __?q.4__
?l

]?-
L.)

_tNlrE('t'ot{ __
I ll) 30rJb (( )

I'IIW o-ll !C) _
It',ll\,\/ 4liGL

_ q0l_
|01

__ lq!
10s

1 00s

IMR 
l

U

iin -l

1.

2.

3.
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24 PDW 2e1 (C)
25 PDW 31.1(C)
26 WH 1021 (C)
27 WH 1080 (C)
28 Wl{ 110s (c)
29 WH 1124 (C)
30 wH 1142 (r)C)

III. NORTH EASTERN PLAIN ZONE
31 C 306 (C)
32 rrD 2888 (C)
33 K 8027 (C)

IV. CENTRAL ZONE
31 HD 4728 (d)
35 HD 4730 (cl)
36 CW 322 (C)
37 HD 286,1(C)
38 FrD 2e32 (C)
39 rrr 1s4,1(C)

'10 Iil 8.19f1(D) (C)
.10. A tNtrECl'()R
41 1118737 (D)(r) (C)
42 MP 3336 (C)
43 MP 4010 (C)
44 MPO 1215 (d) (c)

IV. PENINSULAR ZONE

| 4s MACS 3e27 (d)

| 16 NIAW 2030

| 17 AKr)W 2ee7_16(d)(C)

| 18 r)BW e3 (r) (ct)

| 4e MACS 6222 (C)

I s0 MACS 6478 (C)

I s1 Nr s43e (c)
I s2 NrAW 1415 (C)

I se IJAS317 (r) (c)
| 54 UAS 428 (,1) (C)

I ss uns 1{b (d) (t) (c)
lvrr. sPF,ctAL TRrAL
I s6 (Y1D2932+ Lr19/5r25)
| 57 MMBL 283

I s8 PBW 723

I se DBW 14 (C)

I 60 DDK 102e (C)
60. A INFECTOR
61 rrD 2eB5 (C)
62 Hr]s63 (C)
63 FIUW 234 (C-)

64 r rw l0e8 (c)
6s K 0307 (C)
66 Kharchia 65 (C)
67 KRr.le (C)
68 KRr.2'10 (C)
6e PBW 343 (C)
70 Raja083 (C)
71 TL2942 (C)
72 TL296e (C)
73 WFr 542 (C)

73. A INFIICTOR

Sr. No. Variety

AV I' lst
I. NORTFIERN HILL ZONE

1 I{PW 393

I-uclhiana
10s
5S

60s
20s
5S

10s
20s

60s
.10S

60s

5S
10s
60s
40s
40s
60s
l0s
t30s
,10s

40s
60s
40s

5S
E0S

10s
60s
60s

'10s
BOS

80s
20s
10s
10s

60s
40MS
20MS
20MS
,l0s
80s
40s
40s

'10S
40s
40s
80s
40s
10s

lOMS
0

10s
.10S

60s

.l0s

Delhi
30MS

0
.I'R

0

0
0
0

0
(,

tJ

Tt<

80s
0
0

'I'R

T'R
1 00s

t)

Tit
0

0

()

60S
.I'R

80s
20MS

1'R
60s
60s
80s
'r 0s

5MR

40s
20s
TII
TI(
20s

1 00s
il

5MIt
20N4S
r0s

0

BOS

40s
5MS

lOMS
0
0
0

100s

0

Delhi
TR
TR
TR

lOMS
5MR
Ttt

5MR

5MR
0

0

0

60s
60s
60s
40s
5S

100s
5MIt
40s
20s

0

5MR
60s
20s
40s
30s
40s
80s
80s
40s

20MS
5MS

60s
60s
5S
0

,10S

1 00s
0

20s
40s

40MS
0

40s
40s
20s
60s

2OMS
TIt
0

0
100s

0

46 S 119 785
l,uclhiana

5S
TS
60s
TS
40s
,10S

10s

60s
60S
60s

0

60s
60s
20s
60s
40s
80s
60s
60s
60s
40s
60s
80s
60s

0
80s
40s

5MR
5MR
80s
80s

40MS

0

60s
60s
60s
60s

0
60s

5MR
40s
40s

0

0

80s
0

60s
10s
60s
80s
80s

lOMS
(')
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46 S 11 8.1
Sr. No.

2
3
4
K

6
7
8
9

Variety
HPW 39il
HPW 413
HPW 421
HPW 422
HS 5BO

HS 583
HS 590
FIS 596
HS 597
HS 598
HS 599
HS 600
HS 601
uP 2917
UP 2918
vL 1005
vL 1006
vL 1007
vt.3002
INF]]CTOR

Luclhiana
0

10s
10s

0

5S
10s
5S
0

0

20s
U

5S

5S
20s
5S

20s
10s
5S
0

80s
5S

20MS
10s
40s

10s
5S

40s
'l0s
'r 0s
5S
t0s
10s
5S
10s
20s
40s
20s
5S
5S
5S

80s

5S
20s
60s
20s
5S

2OMS
10s

40s
20s

[,uc-lhiana
0

TS
0

10s
'l0s

5S
60s

0
5S
0
0

40s
10s
60s
60s
60s

0
0

10s
80s

lOMS
10s

0

60s

0
10s
60s

0
0

10s
{.)

10s
10s
40s
60s
20s
60s
5MS

0

0
60s

I)e.lhi
0

0
0
n

0

0
0

0

0
0

0
0

0
0

0
t)

5MR
10s

0
1 00s

tl
0

0
0

tl
t)

TR
0

0
5MIt

i)

0
0
t,
0

0
0

'I'It

t,
0

1 00s

0
40s
60s

0
60s
60s
.10s

40s
40s

60s
60s

0

80s
20MS

80s
0

Delhi
0

0
0

0
0

10s
30s

0

0
20s

IJ

0
n

0

10s
0
t,
0

0
100s

0
0

0
0

0
lOMR

0
5MR
lOMR

0
0

.TR

0

0
0

0
0
0

30s
TR

1 00s

0
0

0
0

0

5MS
0

10
'11

12
13
14
15
76
17
18
79
20

20. A
27 VL 3007
22 Vt.3008
23 VL 3009
21 VL 4001

II. NORTH WESTEITN PLAIN ZONE
25 DBW 147
26 DBW 1418

27 DBW 150
28 DDW 31
29 DDW 32
30 r{D 3159
31 I ID 3'165
32 IfD 3"171

33 III .1604

34 HI1605
35 HUW 688
36 K7312
37 K 1313
38 K 1314
39 MACS 39,19
.10 MACS.1024

40. A INFECTOR
-ll NW o024
+2 PBW 707
43 PBW 709
11 PBW 716
,15 PBW 718
16 I'BVV 719
17 UP 28f33

48 WII1179
III. NORTH EASTERN PLAIN ZONE

19 IID3771
50 K 13-t7

IV. CENTRAL ZONE
51 CC 1015
52 CW 463
53 HI8759 (cl)

V. PENINSULAR ZONE
s4 cw 131s (d)
55 FtD 3164

0

0
0
0

U

U

30MS

]OMR
0

IOMR
0

0

0
0

4OMS
10s
50s

80s
30s

.10MS

60s
10s

80s
40MS
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46Sil
Ludhiarra

t0s
60s
40s
5S

40s
80s
20s
10s
20s
60s
10s

t,
VI. SPECIAL TRIAL (Dicoccum and Sailinity and Alkalinity)

Sr. No. Varierty
s6 HI8765 (cl)
57 JWS772
58 K 131s
59 MACS 3e70 (d)
60 MACS 3972 (d)

60. N INFEC'IOR
61 MACS 1020 (d)
62 PtsW 721
63 UAS 360
64 UAS 361
6s UAS 4s3 (d)
66 UAS.l55 (cl)

Lucihiana Delhi0 40s
10MS 0
605 40S
06o oos

flOs 100s
0O

5MS 0
BOS 3OMS40s 0
0O
0O

5S
rl0S
'r 0s

0
40s

40MS
40s
5S
5S

40MS
60MS
IOMS

0
.IR.

80s
10s
TI{
0

Delhi
1'R
40s

0

T'R
0

1 00s
0

U

20N,IS

0
tl

0

0
U

0
0
0

5MR
1'S
0

TR
0

{)

5MR

0
0

1 00s
0
(J

5MR

0
0
0

lOMS

0

0
0

0
0

0

40s
60s

0

0
40s

20MS
lOMS
10s

0
20MS
20MS

0

80s
60s
60s
60s

40s
.10s
.10s

lOMS
-IOMS

40s
,10S

40s
40s
40s
40s
.l0S

5MR
80s

n

0

0
0
0

60s
80s

30MS
lOMR
80s
80s

IOMR

10s
0
0

0

0

IOMS
40s

0
10s

0
0

5S
0
0

0

0
5MR
100s

67 DBW 181
68 DBW 182
69 DBW 183
70 DBW 184
7-l DBW 185
72 DDK 1048
73 DDK 1049
74 KRL 350
75 KRL 351
76 MACS 5041
77 MACS s0.13
78 WI I 130e

VII. SPECIAL TRIAL (TRITICALE)
79 'rL 3001
80 TL 3002

80. A INFECTOR
81 TL 3003
82 TI- 3oo4
83 Tt_ 3005

5MR 0
sMIt 0
80S 1005
5MR 0
5MR 0
5MR 0

VIII. SPECIAL TRIAL (MABBAIL (KB) ENTRIES)
84 DWR-NII--O] 8os
85 DWR-Nn--o2 6os
86 HD 3209 6os
87 KB 2012-03 6os

IX. SPECIAL TRIAL (Wheat Biofortification)
40s
40s
40s

0

10s
20s
40s
40s
20s
-10s
,10s

20s
10s
80s

88 HPBW 01
89 HPI]W 02
90 FIPBW 05
97 IIPBW 07
92 I{PBW OB

93 HPI]W 09
94 HUW 695
95 FIUW 711
96 IIUW 7"12

97 MACS 6507
98 WBl
99 WB2
100 wB 5

'IOO, A INFECTOR

0
(.)

0
0

201\4R

0
0

100s
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Table 2.2. APR response of AVT IInd and Ist year entries to individual races of
P rr c cinia granrhi s triti c i.

Sr. No.
Variety

AVT IInd Year
I. NORTHERN HILL ZONE
1 HS 562

2 H PW 25'l (C)
riPW 34e (Cr)

rrs 375 (c)
HS 4e0 (C)
rrs s07 (c)
HS 542 (C)
vL804 (c)
vr.829 (C)'r0 vr.892 (c)

ll VL 907 (C)

II. NORTH WESTERN PT,AIN ZONE
12 HD 4730

13 MP 1277

14 WH 1164

40A 117-6
Pune Powerkheda Indore PuneIndore

16
1at/

18

19

DBW 88 (Cr)

DBW e0 (C)
DPW 62.r-s0 (Ct)

LlD 2e67 (C)
rrD 3043 (C)

5OX 3OMSS

5R I OMIi
.IOMSS 2OS

5RMII 2OMS

TR 5MR
5R 1OMR

TR 5MR
5RMII 5MR

O 1OMR

5It 2OMR

O 1OMR

TMR 2OMR

6OMSS lOMS
5MR 5MR
TS 1OMR

5OX 2OMS

2OI{MR lOMS
2OMSS 2OMR

2OR 2OMS

1OMR 2OMS

100s 90s
,10MSS ,10S

2OMRMS lOMR
2ORMR 2OMS

2OMR 2OMR

4OMSS 3OMSS

lOR 1OMR

30MRMS 20MIt
40MItMS 20MS

30x 30s
20x lOMIt

20s 40s
5MR 1OMR

5OS 3OMS

'IORMR 20MRMS
lORMR lOMR
lORMR lOMR

1OR 1OMR

4OMSS 2OMS.fR 
2OMR

30x t 0M It
r00s 80s
30x 30s

lORMR lOMII

3OMRMS 2OMS

5R 5MR
lORMR 2OMS

O 1OMR

1OMR 5MR
TR 5MR
TS ]'R
5R 5MR
'f R 'I'R

O 5MI<.TR sMIi

lOMSS 2OMS
.10MRMS 20S

20MRMS 5lvlIt
5R slvllt

3OMRMS 1OMR

5MIt 5MR
lOMI{MS 1OMR

5R 3OMS

TR 1OMR

100s 80s
60MSS 20MR
2OMSS 5MR
1OMSS 2(]S

15MSS 30MS
3OMSS 3OS

2ORMR 20MR
3OMII 2OMR

30MIt 20S

3OMIt 2ON4R

2OMIIMS 5MIt

5RMR 3OS
'I'R IOMII
55 2OS

55 2OS

lOMSS 3OMS

lOMRMS 1OMR

5MS
'I'R

0

lOMS
15MS

TIt
TIt

2ON4S
'f I{

101\,ls

1 ON{S

5MI<
0

Ttl
10Mtt

.I'I{

l5lvls
IOMIt
20MS

.IR

70s
l5MIt

'TR

't'R

'IR

IOMIi
-IOMS

5Mr{
'f I{
'f It

5MS

,10lvlS

lOMS
20MS

5MS
'i'R

lOMS
TR

IOMIT
.IR

I'It
705

0
'f It

20 HD 30se (c)
20. A INFECTOR
21 FrD 3086 (C)
22 PBW 644 (C)
23 PDW 233 (C)
21 PDW 291 (C)

25 PDW 314 (C)
26 WFr 1021 (C)
27 Wlr 1080 (c)
28 WFr 1105 (C)
2e wH 1124 (C)
30 wrr 1142 (t) c)
III. NORTH EASTERN PI,AIN ZONE
.1 I c 306 (c)
32 HD 2BB8 (C)
33 K 8027 (C)
IV. CENTRAI. ZONE
3,1 FrD 4728 (d)
35 HI11730 (cl)

36 GW 322 (C)
37 HD 2864 (C)
38 HD 2932 (Ct)

3c) I lI 15,14 (C)
40 l rr 84e8 (D) (c)
-10. A lNIrUCl'OR
-t1 ril 8737 (D)(t) (cr)

42 MP 3336 (C

TR 5MR
lORMR lOMR

TR 5MR
20x 20tv1s

r00s 80s
3OMRMS 2OMR

1OI{MR 5MIt
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Sr. No.
Variety

.|3 MP 4010 (C)

14 MPo 121s (,1) (C)
V. PENINSULAR ZONE

40A 117-6
Pune Powerkheda Indore Pune
5MR 1ON4R lOR 5MR
1OMR O 2OMRMS 3OS

Indore
10R

30x

,15

46
A-+/
,18

49

50

sr Nr s43e (c)
52 NIAW 141s (C)
53 UAS 347 (r) (C)
s4 UAS 428 (d) (Ct)

UAS 446 (d) (r) (c)
VII. SPECIAL TRIAL
56 (HD 2932 + Lr 19 / Sr 25)
57 MMRI,283
5U PBW 723

se DBW 1.1(Ct)

60 DDK 102e (C)
60. A INFECTOI{
1 HD 298s (C)

MACS 3e27 (d)
NIAW 2O3O

AKDW 2ee7-16(d) (C)
DBW e3 (r) (c)
MACS 6222 (C)
MACS 6478 (C)

Hr 1s63 (C)
t{uw 234 (c)

3OX l OMR

5R 1OMR

lOMRMS 20MR
5MR 1OMR

sRMR 5MR
3OX 3OMS

4OMSS 3OMS

1OR 2OMR

3ORMR 3OS

3ORMI{ 2OMII
2ORMR 2OMR

2OR ]OMR
4OMSS 5MR

O 5MIt
2OMR O

2OIIMR 5MR
100s 80s
30MIt 40S

5R 5MR
5OMSS 3OS

IORMI( 2OMR

2OMR IOMII
6OMSS 605
3ORMR 4OMR
,IOMSS 2OS

3OIiMR 2OMR

2ORMII lOMR
2OMSS O

20ltMI{ 0

5MR 5MR
100s 80s

SOMSS 20MSS
6OMSS O

4OMSS 3OS

3ORMR 5MR
lORMR lOMR
2OR 5MR

6OMSS lOMR
4OMSS 4OMSS

5MSS 2OMR

5OMSS 4OMS

40MRMS 2OMR

4ORMR 5MR
5OMSS 5MR
6OMSS 5MR

2OMIIMS 3OMSS

lOR 5MR
20MRMS 3OS

1OR 5MR
1OR 5MR

2OMSS 5MR
3OMSS 4OS

5R 5MR
2OMRMS 2OMR

5R 3OS

55 2OS

1OR 5MR
2OMSS 5IV1R

5R IOMII
lOMR lOMR
lOR 1OMR

100s 80s
2OMSS 2OMR

lOR TR
6OMSS 'IR

2OMRMS O

1OMR 5MR
6OMSS 4OS

3OMR 2OMR

3OX 2OMS

1OMR 5MR
5R 5MR
00
00

TIt O

100s 80s

80t\4ss l0MIr
lOMSS 5MR
4OMSS lOMR
2ORMR 5MR
lOR TR
1OR 5MR
3OX 5MR
4OX 2OMR

5MR 1OMR

lOMRMS 2OMR

2OMRMS 1OMR

HI'W 413

HPW 427

HPW 422

HS 580

HS 583

HS 590

HS 596

HS 597

HS 598

HS 599

I IS 600

I IS 601

1't{

0

T'It

0

t'tt
R

IOMR
0

l0lvlR
.IR

lOMS

0

r 0r\41<

5Mtt
l ON,IS

0

705
.I'R

0

15MS
,I'R

1'R

5MR
'I'R

15MS

1-R

TTt

0

U

10lvts

80s

IOMIt
0

t,

lOMI{
lOMS

0

TR
0

10MIr
'I'It

15MS

lOMS
0

5MS

62

o.)

64 HW 10e8 (C)
6s K 0307 (C)
66 Kharchia 65 (C)
67 KRL 1e (C)
68 KRL 210 (C)
6e PBW 343 (C)
70 Raia083 (C)
71 Tr.2912 (C)

'il,2e6e (c)"'-'"' \*,
73 Wrj s42 (C)
73. A INFEC'TOR
AV'f Ist
I. NORTHERN HILL ZONE
1 HPW 393

2 HPW 394

3

4

5

6

7

8

9

10

11

12

l.)
'14

2ORMI{ TR

2ORMR 'flt
2ORMR O
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Sr. No.

15

Itl

17
'lu

19

20

20. A
21

22

23

24

II. NOR'TH WESTERN PT,AIN ZONE

40A 117-6
Indore Pune Powerkheda Indore Pune
1OR 2OMS O 2OR 5MR
1OR 2OMS 'IOI\4R 2ORMR 5MR

-IORMR 1OMR IOMS 5R ]OMR
4OMRMS 2OMR 15]\,IR 2OMRMS 5MR

2OR 2OMR O 1OR 5MR
lOR 2OMR O 1OMRMS 5MR
100s 90s 70s 100s 80s
1OR 1()MR O 5R 'TR

O 1OMR 1OMS 5R 5MR
3OMSS 2OS ]'R 4OX 5MIi

0 5MR 0 'fR 1'I{

Variety
uP 2917
uP 2918
vL 1005

vL 1006

vL 1007

vL 3002

INFECTOII
vL 3007

vL 3008

vL 3009

vL 4001

DBW I47
DBW 1:1u

DBW 150

DDW 31

DDW 32

rID 3159

FID 3165

HD 3774
I II 1604

HI1605
HUW 688

K 1312

K 1313

K 1314

MACS 3949

MACS 4024

INI,-EC-fOR

NW 6024

I'IIW 707

PBW 709

PBW 716

PBW 718

PBW 779

uP 2883

wH1179

30I<MR

6OMSS

30MSS
lOMSS

30x
10R
,10x

30x
lORMR
2ORMR

20RMR
10R

5R

40x
20x

lORMR
1 00s

30]VIItMS

IOMIi
20MSS

20itMR
TR
'I'R

40MSS

3ORMIt
5R

0

20MR
30MS
2OMR

lOMR
20MR
40MS
40MS
lOMR
20MR
40MSS

20MR
lOMR
20MS

20MS

20MS
90s

20MR
IOMIt
5MR
20MIt
5MR
lOMR
20MS

lOMR
5MR
20MR

30MR
40MI{
20MR
30MR
5MR
lOMR

0

0

0

lOMI<
0

0

0

0

lOMR
0

15MS

lOMS
5MIt

{)

IR
0

80s

I OMIi
l't{

lOMS
'fR

20N,IS

lOMS
lOMS

0

lOMS

5MI(
lOMS

.TR

0

5MI(
't'R

15MS

0
'1'R

z:)

26

27

28

2c)

30

.)l

,-\ z

J.)

34

J3

36

J/

38

39

40
,10. A
:11

.,1 1

3

2ORMI( TR
6OMSS 5MR
3OMSS lOMR
3OMSS 2OS

40x 20s
1OR TR
.10x 10MR

4OMSS 5MR
3OX TR

lORMR 5MR
2OMRMS lOMR
5IIMR 2OMR

5R 5MR
3OMR 2OMR

4OX 2OMS

2OMSS 20MR
100s 80s

20MR 'rOMl{

2OMI{MS 2OMII
30MItMS 5MR
2ORMR TR

'ill 20MI{.I'MS 
sMR

2OMSS TR

30x 2otvtR

5R 5MR

2OX TR
lORMR 5MR
lOMI{ 2OMSS

55 2OMS

2OMIIMS TI(
55 3OMS

lORMR lOMR
sRMR 2OMR

6OMSS 2OMS

tlAJ

45

16

47
,18

II1. NOIITH EASTERN PLAIN ZONE
Fil) 317.r

K13-t7
IV. CENTRAL ZONE

1L)

50

30MS
20MR

51

52

53

cG 1015

CW 463

r'rr 875e (d)

60MSS

2ORMR

lORMR

,I'R

30RMR
2ORMR

30RMR
30MSS

40x

V. PENINSULAR ZONE
GW 13rs (d)
l tD 316.1

Hr 876s (d)

JWS712
K 1315

MACS 3970 (tl

f+
55

56

57

5B

59
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Sr. No.
Variety

60 MACS 3972 (d)

40A 117-6
Indore Pune Powerkheda Indore Pune
5MR 2OMR O 15MSS 1OMR
r00s 80s 70s 100s 80s
5MR ]OMR IOMI{ 55 5MIT

2OMSS 1OMR 'I'It 3OMRMS 1OMR
2ORMIt 5MR I5MS 3OMRMS 5MR
2ORMR 5MR 'IOMII IORMI( TR

2OX 1OMR -ION4R 2OMRMS 2OMS
2ORMII 1OMR TR 5MSS 2OMS

60. A
ol
62

63

64

65

66

INFECTOR
MACS'1020 (cl)

PBW 727

UAS 360

UAS 361

UAS 153 (ct)

UAS a55 (ci)

VI. SPECIAL TRIAL (Dicoccum and Sailinity and Alkalinity)
67 DBW 181

/+
75

76

68 I)BW 182

69 DBW 183

70 DBW i84
77 DBW 185

2 DDK 1048

3 DDK 1049

KRI,35O
KRL 351

MACS 50,1-I

77 MACS 5043
78 WH 1309

VII. SPECIAL TRIAL (TRITICALE)
79 TL 3001

80 TL 3002

INIIEC'I OR
'r'r, 3003
'ft- 300.1

83 'fr_ 300s

DWR-NIL-01

80. A
81

82

89

90

91

92

93

91

95

96

97

100

100. A

151\4S
'I'II

0

1ON4S

l't{
TTt

0

l0MIt
0

1'tt
i0Mt(
5MII

0

TIi
u0s

1'R

0

U

lOMS
.IR

.t 0MI{
15MS

't'R

TR

5MS
'I'R

R

IOMII
0

lOMS
5MS

lOMI{
'r0MIt

I5MS
lOMS
60s

2OMRMS 5MIt
5MIi 1OMR

3OX 5MR
lORMR 3OMR

2OI{MR lOMR
1OR 5MR

lORMR 2OMR

3ORMR 5MR
3OX 5MR
IOII 5MR

2ORMI{ lOMR
6OMSS 2OMR

6OMSS 5MR
5R0

100s c)Os

2OMRMS 5MR
t0MIi ]'R

2OMIIMS O

'I'MR 0

1OMR O

1OMR O

1ORMR O

10R 0

l0Mrt I'R
1OMRMS O

lORMR TR
lOMRMS O

5MRMS O

00
100s 80s
]'R 0

TRO.TMR 
O

2OR 2OMR.flt 
5MR

lOR TR
3OMI{MS 5MR

3OMRMS 5MR
2OMRMS TR
3OMRMS 1OMR

5R 5MIt
5MIt 5MR
O SMR

2OItMR IOMII
3OMRMS TR
2OMRMS O

1OR 5MIt
2OMIt sN,IIT

IOMIi 5MR
5R 1OMR

1OOS BOS

VIII. SPECIAL TRIAL (MABB/NIL (KB) ENTRIES)

t) 'IR

2OMSS 5MR
3OMSS 'IR

2OR 4OMR

5R 5MR
lOR ]OMR

2ORMIt 2OMR

85 DWR-NIL-02
HD 3209

KB 2012-03
IX. SPECIAL TRIAL (Wheat Biofortification)
88 HPI]W 01

FIPBW 02

HPBW 05

HPBW 07

HPBW 08

HPBW 09

I]UW 695

HUW 711

HUW 712

MACS 6507

Wts1
wB2
WB5
INFECTOR

3OX 2OMR

3OMSS 5MR
4OMSS 4OMR

2OMRMS lOMR
4OX 2OMR

O 5MR
3OX 3OMR

5OMSS 1OMIi
sOMSS 5MR
10R 10MIt

4OMSS 2OMR

5OMSS lOMR
2OItMIt 2OMR

100s 90s
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able 2'3. APR response of AVT IInd and Ist year entries to individual races of Puccinia
triticina.

77-5 t04-2
r. No. Variety Ludhiana Delhi Powerkheda Ludhiana Delhi

AVT II"o Year
I. NOR'I'HERN HILT, ZONE
1 IIS 562 2OS

2 rrPW 2s1 (C) 0
3 HPW 349 (C) 0
4 HS 37s (C) 0
5 HS 490 (C) 0
6 HS s07 (C) 0
7 HS s+2 (C) 0
rJ vL 804 (C) 0
e vL 829 (C) 0
'r 0 vL 892 (C) 0
11 vL 907 (C) 0
II. NORTH WESTERN PI,AIN ZONE
12 HD 4730 0
13 MP 7277 0
14 wH 1164 0
15 nBW 88 (C) 0
16 I)BW 90 (C) 20S
17 DPW 621-s0 (C ) 0

lfi trD 2967 (C) 0
19 r{D 3043 (C) 0
20 HD 3059 (C) 0
20. A INFECTOR 605
21 HD 3086 (C) 40S
22 PBW 644 (C) 0
23 PDW 233 (C) 0
24 PDW 291 (C) 0

2s PDW 314 (C) 0
26 WH 1021 (C) 0

27 wH 1080 (c) 0
28 wH 110s (c) ss
29 WH 112,1(C) 10S
30 wH 1142 (r) C) 20S
III. NORTH EASTERN PT,AIN ZONE
3l c 306 (c) 40s
32 r{t) 2888 (C) 0

3 K 8027 (C) 80S
IV. CENTRAL ZONE
34 HD 4728 (d) 0
35 lll 4730 (cl) 0

36 GW 322 (C) 0
37 IJD 286,1 (C) 0

38 HD 2932 (C) 0
39 Hr 1s44 (C) 0
40 Hr 84e8 (D) (C) 0
:10. A INFL]C]'OR 605
41 Frr 8737 (DXr) (C) 0
42 MP 3336 (C) 10S
43 MP 4010 (C) 0
41 MPO 121s (d) (C) 0
V. PENINSULAR ZONE
4s MACS 3927 (d\ 20S

't't{

I Ii.

TR
l'R
0

5R
0

30s
TMR
TR
'fR

10R
TIt
5R

U
'r0M It

I'R

5R
'ftr
TR
70s
TR
'fR

20It
20ItMR
3OMR

TR
lOMS
lOMS

lOMRR
lOMI{MS

,10s

1'R

40MSS

5R

10R
'fR
.I'R

40s
I'R
20R
70s
20R
5MR
TR
5R

60s

IOMS
lOMII

't'R

lOMS
'IOMS

l5MIt
lOMR
15MS

0

IOMS
I5MIt

10MIi.
0

R

r0MI<
IOMS
IOMI{
lOMS
.t5MI{

lOMS
80s

'r0MI<
-I5MS

15MS
20MS

1-R

15MI(
lOMS
lOMS
5MS

IOMIt

.lOMS

15MS
30MS

'I.R
-IOMS

-I5MS

l5Mlt
15MS
5MR
IOMIT
80s

0

It
lOMS

(l

5MR

5MS 2OMR
O 1OMS

OTR
5MS 1OMR
O 'IMR
OTR
00

10s 40s
.r 0s 5R

0 ]'R
OTR

0 10R
05R
OTR
00
O 1OMR
00
05R
0 'flt
O TMR

40s 80s
O 5MR
O 'I'R

O 1ORMR
0 20R
05R
OTR
O 2OMR
O 'IR

O 'IR

O 'IR

40S ,10MSS

O 'IR

605 3OMSS

0 ]'R
O TMR
0 -rR

O TMR
0 50s
0 'fR

0 10R
60s 70s
0 ]'R
O 'IR

0 ]'R
05R

80s10s
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/ /-3 104-2
sr. No. Variety Ludhiana Delhi Powerkheda Ludhiana Delhi
46 NIAW 2O3O O ]'R TR O 5R
47 AKDW 2997-16(d\ (C) sS 30MR 0 0 40MR
48 DBW 93 (r) (C) 0 TR 0 0 TR
19 MACS 6222 (C',) 0 TR 10MS 0 0
50 MACS 6178 (C') 0 ]'R 10Mr{ 0 0
s1 NI s439 (C) 20S 50S ,t0S 40S 605
52 NIAW 1415 (C) 0 ]'R 'fR 0 TR
s:l UAS 347 (r) (C) 0 l'R 0 0 SRMR
54 UAS 428 (d) (C) 0 40MR 0 0 4()MI{MR
ss UAS 446 (d) (r) (C) 0 r'R 'fn 0 TR
VII. SPECIAL TRIAL
56 (HD 2932 + Lr 79/5125)

65 K 0307 (C)
66 Kharchia 65 (C)
67 KRr.19 (C)
6u KRr_ 210 (C,)

6c) PBW 3,13 (C)
70 Raia083 (C)
71 ',1-t.2942 (C)

57 MMBL 283
58 PBW 723
s9 DBW 14 (C)
60 DDK 1029 (C)
60. A INFEC'I'OR
1 HD 2e85 (C)
') trr 1-/a /a-\Hr 1s63 (C)
3 HUW 234 (C)

HW 10e8 (C)

IJ I IS 590
9 IIS 596
r0 Ir5597
11 HS 598
12 HS 599
13 FrS 600
14 FIS 601
15 uP 2977
16 UP 2918
17 Vt.1005
18 VL 1006-r9 vL 1007
20 vt.3002
20. A INFECTOR
21 VL 3007
22 VL 3008

'Tl,2969 (C)
73 wH 542 (C)
73. A INFEC'I'OR
AVT Ist
I. NORTHERN HILL ZONE
1 HPW 393
2 HPW 394
3 HPW 413
4 HPW 421

5 HPW 422
6 r{s 580
7 rIS 583

05R
2OS 5MR
O 'I'R

0 ]'It
0 20R

60s 80s
10s 10R
O TIt

40s 60s
0 20R
O TIt

80s 80s
0 .10s

lOS 'IIt
O 3OMSS

O TII
O TT{

OTR
lOS 5R
60s 80s

0'flt
4OS TMR
1OS TR
1OS 3OMRMS
OTR
0'fR
00
00

.I OS 'IR
,10S 20RMR
O T'R

OTR
00
0 .fR

OTR
0 5I{
00
53 'I'MR

1OS 5R
OTR

605 BOS

O TI(
O TI(

O 'TR

OTR
OTR
OTR
0 30It

60s 90s
0 10R
OTR
0 40s
O 2OMR
O T'R

60s 80s
O 3OMR
05R
0 40s
OTR
00
00
OTR

40s 60s

OTR
05R
55 5MIt
55 3OMR
00
O 'IR

00
O 'IR

0 ].R
2OS ]'MR
00
0fR
00
0 -tR

O TMR
OTR
OTR
O TMR
O 1OMR
05R

40s 70s
O 'IR

O TMR

0

5MIt
lOMS
l5MIi

tl

80s.IIt

0

20MS
0

5MIt
.I'R

.I'It

IOMS
-I5MS

R

0

0

lOMS
70s

5MS
0

5MS
lOMS

TR
5MR

0

0

5MS
U

10Ml{
5MS

U
-IOMS

U
'fR

15MS
1'R

20MS
lOMII
80s
5MS
T'R
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Sr. No. Variety
/ /-J 104-2

Ludhiana Delhi Powerkheda Ludhiana Delhi
O 3OMR l OMS O 1OMR
005MS00

21
a1

')

i2

4
q

vt.3009
vt. 4001

II. NORTH WESTERN PLAIN ZONE
1-J DBW 147

,ll

,)z
J.)

34
35
36

J/

38

39
40

40. A INFEC'IOR
4t

26 DBW 1,18

27 DBW 150
28 DDW 31
29 DDW 32
30 HD 3159

0

5S

0

0

0

0

0
il

0

10s
0

0

0

0

0

t)

60s

0

t'R
TR
30R
60s
.TR

5l<

5tt
.I'R

10R
0

TR
0

TR
.r 
0tt

5R

70s

1OS 5MR
55 5R
0 t'R
O 'TI<

00
2OS 5R
20s 10R

OTR
OTR

O 5MR
O TT{

O 2ORMR

60s 10R
05R
0 20R
O sMIi

05R
OTR
OTR
0 20R
O ]OMS
O 5MR
OTR
OTR
OTR
0 10R
OTR
OTR
00
OTR
OTR
05R

60s 80s

1OS 5R
05R
O T'II
OTR
OTR
0 'flr
O 5MR

O TMR
2OS TR

4OS TIt
OTR
55 1OR

20s 20tt
0 I'R
0 10R
O 5MR
0 'rR

O 4OMRMS
5MS 3OMR
60s 70s
1OS sOMRMS
O 'IR

00
55 'IR

0 10R
O 2ORMR

00
OTR
0sR

4OS 3OMS
55 2OMI{MS

I ID 3165
ItD 3-171

HI1604
HI1605
HUW 688
K'1372
K 1313
K 1314
MACS 3949
MACS 4024

NW 6024
PBW 707
PBW 709
PBW 716
PBW 718
PBW 719
UP 2883
wF{"t779

0

0
'fR
'IR

0

0
-IOMS

15MS
15MS

TR
lOMS

TR
lOMS
-IOMS

I'R

0

70s

lOMS
0

-IOMS

0

10s
15MS
lOMS

0

lOMS

'l'R

lOMS
t,

.I'R

R

0

lOMS
IOMIt
5MIt
lOMS
80s
1'R

R

2OMR
'I'R
.I'R

R

III. NORTH EASTERN PI-AIN ZONE

46
Aa+/

48

49
50

5.r

52

53

FID 3171

K7317
IV. CENTRAL ZONE

cc 1015
GW 463

HI8759 (cl)

V. PENINSULAR ZONE
54 GW 131s (d)
55 HD 3164
56 HI8765 (ct)

57 lws712
58 K 1315 0

59 MACS 3970 (d) 0
60 MACS 3972 (d\

. A INFECTOR
1 MACS 4020 (ct)

PBW 721

3 UAS 360

T'R

50MItMS
O 2OMR

60s 80s
2OS 4OMR
OTR
0 'fR

64

65
UAS 361

uAS,153 (d)
'l0S 5R

0 10R
0 30It

VL SPECIAL TRIAL (Dicoccum and Sailinity and Alkalinity)
67 DBW-I81

66 UAS 4ss (d)

68 DBW i82
69 DIJW 183
70 DIIW 184
7-t DBW 185

00
OTR

10s r'\ 10R
605 2OMSS

'10S 20MR

20MS
lOMR
15MS
I OMI(
5MS

AICWABIP, Progress lleport, Vol.lIl (Crop Protectiotr), 20-15 ,)/



Sr. No.
72

A

75

76

77
78

VII.
79
80

Variety
DDK 104u

DDK 1049
KI{L 350

KRL 351

MACS 50.1I

MACS 5043
wH 1309

/ /-5
Ludhiana

0

0

0

0

0

0

10s

104-2

Delhi Powerkheda Ludhiana Delhi
10R 0 0 10R

30R 0 0 20R

TR TI( O 'fR

5R IOMS O 'IR

lOR sMS O 5R

2OR 'TR O lOR

2OMR O O 2OMR

vrrr. SPECIAL TITIAL (MABB/NIL (KB) ENTRIES)

SPECIAL TRIAL (TRITICALE)
'I'L 3001
'rL 3002
INFECI'OR
'rl. 3003
'I't. 3004
'r'r. 3005

05R
05R

40s 80s
0 -tR

O IORMI{
O 5MIt

60s
'l0R
.IR

5R

'IR

TR
TR

5MR
TR
TR
TR
5R

T'MR
10R
TR
TI{
TR
80s

0

0

60s
U

0

0

5R
'IR

70s
I'R
5R

10R

5MR
0

70s
0
It
l\

IL

81

82
83

84
85

86

89
90

91

92
93

94

95

96
97

IX. SPECIAL TRIAL (Wheat Biofortification)
0

U

0

40s
0

0

0

0

0

20s
0

0

0

60s

COOPERA ORS

NAME

(A) BROWN IiUSI

J.B. SFIARMA

JASPAI- KAUR

K.K. MISHRA

(B) BLACK RUST

B.K. HONRAO

A.N. MISHRA, PRAKASHA,

1.L., K. KAUSIIAL,

K.K. MISHRA

(C)Ytrt-LOW RUSI

IASPAt, KAUR

V.K. SINGH, R.C. MATHURIA

DWR-NIL_0] t)

DWII-NIL-0Z O

HD 3209 0

KB 2072-'13 0

IJPBW 01

I IPB\,V 02

HPBW 05
HPBW 07

HPBW 08
HPBW 09

HUW 695

FIUW 71I
tluw 712

MACS 6507

WB1
WB2
WB5
INFEC'IOR

5OS 1OMS 55
2ORMR O O

TR 1OMS O

10R 10MS 0

l'R. 10MIt 0
'Ht00
5R 1OMS 1OS

2ORMR 15MS 2OS

TR 15MS O

TRTRO
5MROO
TR TIt 1OS
'ftt ]OMS 0

2OMR 15MS O

'fR 20MS 0

TR 1OMS O

I'R 15MS 0

90s 70s 60s

9c)

100
100. A

CIiN'fR.E

NEW DL.L,tll

LUDHIANA
POWARKIIEDA

PUNtI

INDORE

POWARKF]EDA

LUDHIANA
NEW DEI-HI
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Table 2.6. APR results of AVT genotypes against 40A and 117-6 stem rust
t s Under controlled conditio

Sr.
No.

Cenotype 4
OA

1,17

-6
AVT - I:CENTRAL ZONII

I cG 1015 10s TS

2 CW 463 20s 5S

3 Hr 8759 (d) 30s 20s
AVT I:PENINSULAR ZONE

1 CW 131s(ct) 10

S

5S

2 FID 3164 10s 10s
,t rrr 876s (d) 5U) 20s
l IWS772 TS TR
tr K 1315 20s t-M

R

6 MACS 3970(ct) 30s 5S

7 MACS 3e72 \tl) 20s I'S

9 _!1egl4?9{A 40s 20s
l0 ?IJW 721 30s 10s
lt UAS 360 10s 5S

t2 UAS 361 5S 5S

l3 UAS 453 (cl) 40s 20s
t4 UAS 4s5 (d) 60s 30s

AVT - II:CENTRAL ZONE
I HD 4728 (d 30s 10s

n at Mahabaleswar
2 IID 4731

cw nz3
Aa I{D
q p_2e1

HI1544
nt s+sS

6

7

8 Hr 8737
9 MP 333(

t0 MP:101

11 MPO 12

AVT - II:PENIN
I MACS:
2 NIAW
3 AKDW

(d
:l DI]W 9:

5 MACS
6 MACS
7 NI543r)
8 NIAW

9 UAS 3.1

tq
.11 - UAS4

UAS 446

2.2 IDENTIFICATION OF SLOW RUSTER LINES IN AVT MATERIAL 20-],4-15

Yellow rust
The delay in progress of epiphytotic development is attributed to several factors
including latent period, number of uredosori per unit area, size of uredosori, rate of
sporulation, etc. Chances of new variants or pathotypes are minimized due to
rcduced sclection pressure. A convenient option of identifying slow ruster lines is the
estimation of the Area Under Disease Progress Curve (AUDPC) which takes into
account all the factors collectively leading to manifestahion of slow rusting in a

genotype. AVT entries rvere sown in single rows, each of I meter length with an
interception of the spreader row after every 20th line for iderrtifying the slow ruster
lines at Karnal and Mahabaleshwar. For crealing a load of inoculum pressure, four
rows of mixfure of susceptible genotypes were sown as border rows
(infector/spreacier). The infector/spreacler rows werL. syringe inoculated at growth
stage 37 (Zadoks growth scale for cereals) when flag leaf was just emerging out of
boot. On appearance of rust pustules on flag leaf, the high humidity was maintained
for rust development.

AUDPC was calculated for yellow rust data of Karnal centre and brown rust and
stem rust data of Mahabaleshwar centres.

0: It represents high level of resistance controlled by major genes. This type of
resistance exerts a strong selection pressure on pathogen, compelling it to mutate,
resulting in short field life of a cultivar. Genotypes possessing this kinci of resistance

SULAR ZONE

(c)
41s (C)
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should be particularly avoided in inoculum source areas, however, they can be
satisfactorily grown in target areas to seek protection against specified pathotypes.
1 - 10: This type of resistance also represents shong vertical resistance as described in
group 0. This category includes those entries on which clisease initiateci as traces of
resistant pustules (TR infection t,vpe) not exceeding 10R as tt'rminal reaction. It may
also not impart a durable protection and is likely to be lost owing to adaptahons in
the pathogen.
11 - 100: The incipient reaction appears as pustules of moderately susceptible (MS)
infection type. Subscquent progression of disease occurs at a quite slower rate as

comparecl to the fast ruster check genotvpe. Such genoffpes possess adult plant
rcsistance (APR) genes ir-r acldifion to the vcrtical resistance genes. Such genotypes
rnay exhibit a better ficlcl durability than those posse.ssinl; the vertical resistancc.
genes only.
101 - 200: Genotypes falling in this range of AUDPC truly represent the slow rusters.
Disease initiates in the form of susceptible (S) type pustules on these genotypes but
subsequent progression remains slower than the fast rustc.r check. The terminal
severily in these genotypes does not exceecl 20S as compared to 80 - 1005 in fast
rusting genotypes. Genotypes belonging to this category crarry a long lasting fielcl
resistance and must be preferred while breeding to devclop cultivars possessing
clurable resistance.

Entries showing various ranges of AUDPC are shown below:
A. DWR, Karnal
Thc data of stripc rust intensitic.s recorclcd at diffcrent dates of equal intervals were
subjectecl to AUDPC analysis. Coefficient of Infection (CI) was calculatecl. Entries
wer€. grouped according to their AUDPC varlues and arc ct'scribed below.

AUDPC OF YELLOW RUST
AVT II.a Year 2014-15

DBW 14 (C), HS s07 (C), HS s42 (C), MACS 3e27 (d), r'BW 723, UAS 428 (d) (C) and
UAS 446 (d) fl
AKDW 2e97-16(d) (C), I ID 3043 (C), IlD 4730, MPO 1215 (.t) (C), PI)W 233 (C), PDW
3L4 {LJl22-62(c), vL e07 (ru 0s (c )
c 306 (c), DBW 88 (C), DBW e0 (C), DBW e3 (r) (C), DPW 621-s0 (C), (HD 2e32 + Lr
19/5125), HD 288u (C), HD 2967 (C), rll) 2985 (C), HD 305e (C), HD 3086 (C), FID
4728 (d), HITs44 (C), Hr 1563 (C), Frr 84e8 (D) (C), Hr 8737 (D)(r) (C), HPW 251 (C),
r{PW 34e (C), HS 4e0 (C), HS 562, HW 10e8 (C), K 0307 (C), K8027 (C), KRL 1e (C),

KRL 210 (C), MP 7277, MP 3336 (C), NrAW 141s (C), PrlW 343 (C), PBW 644 (C),
PDW 2e1 (c-), Raj ,1083 (C), 'I'L 2e12 (C), UAS 347 (r) (C), vL 804 (C), vL 82e (C), VL
tJe2 (c), wH 1124 (C), Wr r 1164

rrr) 2864 (C), HD 2e32 (C), FrS 37s (c_-), IJUW 234 (C), MACS 6222 (C), MMBL 283,

Vl4lll9lryIl-l.tro(c)WzG)
Dl)K 1029 (C), GW 322 (C), Kharchia 65 (C), MACS 6478 (C), NI 5439 (C) and NIAW
2030

DBW 181, DBW 182, DBW 184, DBW 185, III 1605, III'BW 01, HPBW 02, HPBW 07,

HPBW 09, I{PW 394, HS 590, F{S 600, IIUW 688, HUW 695, HUW 717,I]UW 712,

MACS 3949, PBW 719,TL 3001, 'IL 3002, TL 3003, TL 3004, TL 3005, UAS 453 (d),
UAS ,l55 (c'l), UP 2 008,_ VL 3009 and VL 4001

DIIW 150, DDW 32, r1D3171,Ht8765 (d), HPBW 05, r{S 599,K1314,K 1315, KRL
3s0, MACS 3970 (d), MACS 3972 (c1\, MACS 4024, MACS 6s07, PBW 709, PBw 7^t6,

AVT I't Year 2014-15
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WB i, w-e-2 "*r vvB s
cc 1015, DBW 147, DBW'148, DBW'183, DDW 31,[)WR-NIl_-02,CW 463,HD3759,
HD3764, FID3165, LID3771,HD3209, rII1604, HI87s9 (ct), HPBW 08, ,HPW 427,
YIPW 422, HS 580, I-IS 583, HS 596, HS 597, IWS 772, K 1372, K 1313, K 1317, KB
2072-13, KRL 351, MACS 4020 (d), PBVV 707,PBW 778,pBW 727, UAS 360, Up 2977,
LJI'2918, VL 1006, VL1007,WH1179 and WH 1309

DDK 1048, DWR NIL-01, HPW 393, I-{PW 413, I{S 598, F{S 601, MACS 5041, MACS
5043 ancl UAS 361

DDK 1049 and GW 1315

B. MAHABALESHWAR

AUDPC based identification of slow rusters

Cenotypes showing AUDPC value below 200 for stem and leaf rust at
Mahabaleshwar Centre are described below:
AUDPC value
Stem Rust. AVT - | ar,2014 -15

lfPw 422, HS 580, HS 583, HS 590,I{S 596, tls597, HS 598, H5599, HS 600,
Ils 601, LIP 2978, VLL 1005, VL7007, VL 3002, VL3007, VL 3008, VL 3009,
vL4001, DBw 147, DBW 148, DBW 150, FID 3165, HD3174, HI 1604, r{I
1605, HUW 688, K 1312, K 1313, MACS 4024, PBW 707,['BW 709,PBW 7-t6,

PItW 718,PBW 719, UP 2883, WH1179,LlD3177,K7377, CG 1015, CW 463,
IlI 8759 (ct), CW 1315 (c1), HD 3764, HI 876s (cl), IWS 712, K 131s, MACS
4020 (d), PBW 721, UAS 360, UAS 361, DBW 181, DBW 182, DBW 183, DBW
184, DBW 185, DDK 1048, DDK 1049, KRL 350, KRL 351, MACS 5041,

MACS 5043, WH 7309,TL 3001, TL 3002,TL 3003, TL 3004, TL 3005, DWR-
NIL-01, DWR-NIL-O2,HD 3209, HPI]W 01, HPBW 02, HPBW 05, HPBW 07,

HPI]W 08, HPBW 09, IJUW 695, FIUW 711, MAC]S 6507, WI} 1, WB 2 ANd

WB5
n,,uu 30a, t Inw +r{, r lpw r2l, Lx)\4/ x, un :rsc, MACS 3e70 (('1), I\4ACs
3972 (c1), UAS 453 (c1), UAS ass (cl), KB 2012-13 ancl HUW 712

3003 and IIUW 695

1S 597, HS 598, HS 599, UP
W 148, DBW 150, DDW 31,

K 1314, MACS 3949, MACS
r 875e (d), GW 131s(d), HD
(d), MACS 3972 (d), MACS
V 181,DBW 182, DBW -I83,

CS 5041, MACS 5043, WH
{I'BW 05, HPBW OT,HPBW

1604, UP 2883,HD3t71,

), rrD 2e67 (C), rJD 30,13

Leaf Rust. AVT - I vear. 20'14-15

0 HS 600, DBW 747, K 1313, PBW 718, I1,3002,'ft.

01 -1 00 FIPW 393, HPW 394, HS 583, FIS 590, FIS 596, T{S

2917, VL 3007 , Vr- 3008, VI_ 3009, VL 4001, DBW
IID 3165, HD 3174,Ht 1605, HUW 688, K 1372, K
4024, PBW 709, PBW 776, PBW 7't9, CW 463, III I
3-t64 , Hr 8765(d), JWS 712, K 1315, MACS 3970 (cl

4020(cl), t>Bw 721, UAS 4s3, UAS 455(cl), DBW
DDK 1O4i], DDK 1049, KRL 35O,KRL 357, MACS
1309, I'L 3001, HD 32O9,HPBW OI,IIPBW 02, HI'
08, HPBW 09, WB "I,WB2 and WB 5

101 - 200 uP 2978, VL 1005, VL 3002, DDW 32, I-{D 3159, HI
K7317, DBW 184, T'L 3004,'II- 3005 and HUW 712

Stem Rust, AV - II vear. 2Ol4 - 15

0 FIS s07 (Cr), IrS s12 (C), Vr. 82e ((]), DPW 621-50((
(C), HD 3059 (C) arrcl PBW 723

0r - 100 I IPW 2s1 (C), HPW 34e (C), HS 37s (C), HS .1e0 (C

IID 4730, PBW 644 (C), WH 1021 (C), Wrr 1080 (Cl

(I) (C), C 306 (C), rrD 2888 (c), HD 4728 (d), cw

_), vL 804 (C), vL e07 (C),

), wrr 110s (c), wH"r"r42
322 (C\, Hr 1544 (C). HI

AlCWtiBlP, Progress Report, VoI.lll (Crop Prott'ction), 20'1 5 48



8737 (D)(r) (C), NIAW 111s (C), Hr 1s63 (C), rrw 10e8 (c), K 0307 (C), PBW
343 (C), Rai -1083 (C), I L 2e42 (C), tL2969 (C
vL892 (Cr), MP 1277,WTr 1164, DBW 88 (C), rIt4730 (d), HD 2864 (C),Hr
84e8 (D) (C), MACS 6222 (C), KRL 1e (C) ancl WFI 542 (C)

Leaf Rust, AVT - II vear. 2014-15

01 - r00 r rPW 25 t(('), HS +oO1C), r Ls sOzlc ), HS 5+2(a jl ir SoatC), vt . e07(C), r rD
4730, MP 1277, DPW 621-s0 (C), HD 2e67 (C), F{r) 3086 (C) , pDW 291(C) ,

PDW 314(C), WH 1021 (C), Wrr 1080 (C), WH 110s(C), WH 1124(C), C

306(C), FrD 2888(C) , HD 4728 (d), HD 2864(Cr) ,rrr 1544(C), rir {1498(DXC)

, Hl8737(D) (r) (C) , MP 4010(C) , MPO 1215(D) (C) , NrAW 2030, NIAW
1,11s(C) , UAS 4'16(d) (I) (C) , (HD 2932 + Lr 19/ Sr 25), PBW 723, DDK

LQ,2!GL L{15j11gL__tlW1tPllQ LrL2e4?\9 and 'n.2e6e (()
t 0.l - 200 HPW 34e(C,), Vr.82e(C), Vr.8e2(C), DBW 88(C'), DBW eO(C), HD3043(C),

rrr) 30se(c), PIlw 6'1.1(cr), r,r)w 233(c), wr{ il12 (r)(c), rrr 4730 (d),
MAC-S 3927(ci), MACS 6222(C)anct KRL 2'10(C)

COOPERATORS

NAME
M.S. SA}-IARAN

S.C. SAWASHII

CENTRE

KARNAL
MAI IAI]AI-ESHWAR

2.3 SEEDLING RESISTANCE T'EST ACAINST PATI.IOTYPES OF WHEAT
RUSTS

A. Flowerdale, Shimla

(a) Rust resistance
'l'o identify rust resistant lines of wheat and charactcrizc. rust resistance genes, 173

lines of AVT I ar-rd II were- evaluatecl at se.edling stage using an array of pathotypes
of black (Pttccinin grnninis trttici), brown (P. triticinn) anci yellow rust (P. stirfornis)
having different avirulence/virulence strucfures. None of the lines was resistant to
all the rusts. Three lines of AVT II and one line of AVT I exhibited resistance to the
tr,vo rusts. in adciition to all the lines having Sr31 were rersistant to black rust of
wheat, whereas lines posse.ssing Lr24, some with Lr26 were resistant to brown rust
and few lines with Yr9 showed resistance to yellow rust of wheat. Details of the
wheat rust resistant lines are given below:
AVT 2.4 Year
Resistant to black and brown rusts: Hl 1563(C) , PBW 723

Resistant to black and yellow rusts: HD 3043(C)
Resistant to yellow rust only: HD 3059(C), MACS 3927(D)
Resistant to black rust only: HD 2932(C), HI 1544(C),T1,2942(C),TL2969(C)
Resistant to brown rust only: HD 2684(C), HD 4728(D), FID 4730(D), MACS 6222(C),

NIAW 2030, UAS 446 (D) (C)

AVT I year
Resistant to black and brown rusts: HPBW 09

Resistant to yellow rust only: DBW 182, DDW 32, HD 3171, HPBW 07, HS 596,

HIJW 688, HUW 695, M.'\CS 3972,PBW 709,Ul' 2883, VL 3002
Resistant to brown rust only: DBW 147, HPBW 08, MACS 3949, MACS 4024,TL302,
TL,3O3, WB 5

AICWABIP, Progress Report, Vol.III (Cro1s Prrttcctiott), 20'l 5 49



a. Rust resistance genes in AVT lines
To know the genetic diversity in Advance Varietal Trial nraterial, rust resistance
genes were characterized using host- pathogen interaction data and applying gene
matching technique. Mostly rust resistance genes were inferred in those wheat lines
where differential response to rust pathotypes were observecl, however,
morphological markers, genetic linkage and characteristic irrfection types were also
used to reach at a conclusion.

Yr genes
AVT II
Five rust resistance genes (Yr2, A, 9, 18 and 27) to yellow rust of wheat were
characterized tn 47 lines of AVT II. Among these )'r2 was inferred in more than7} %
lines followed by Yr9 gene which was characterized in about 30% lines. Other
resistance genes we.re postulated in few lines only (Table 2.7).

AVT I
Three )'r genes (Yr2, A and 9) were observed in 67 lines. \'r2 was postulated in 40
lines followed by Yr9 rn 19lines and YrA in T lines only (Table 2.8).

Sr genes
AVT II
fen Sr genes (5r2,5,8a,9b,9e,77,13,21,25 and 31) were postulated in 65 lines. Sr2
based on characteristic mottling was observed in 56 lines followed by Sr77 in 23 lines
and Sr3l based on its linkage to Lr26/Yr9 tn 13 lines. The resistance of most of the
durums was based on Sr7b,9e and Sr11. Other Sr genes were inferred only in few
lines (Table 2.9).

AVT I
Fourteen Sr genes (5r2, 5, 7b, 8a, 9b, 9e, 77, 72, 73, 75, 24, 25, 30 and 31) were
postulated in 99 lines. Sr2, known adult plant resistance gene to stem rust was
observed in 63 lines followed by 5171. in37, SrTb in 34 and Sr31 in 19 lines. Srge was
characterized in 7, Sr13 in 6 lines whereas remaining eight Sr genes were postulated
in few lines only (Table 2.10).

Lr genes
AVT II
Nine l.r genes (l-r7,10,73,74a,79,23,24,26,34) in 60 lines n'here differential host
pathogen interacLions were observed. Like AVT I, L,r^13 was postulated in 22 lines
followed by Lr23 in27, Lr26 in 13 ancl Lr10 h 11 lines. Lr7, Lr34 and Lr24 were found
to confer brown rust resistance in B, 6 and 4 lines, respechively. In addition Lr14a and
Lr'19 were characterized in one line each (Table.2.11).

AVT I
Nine Lrgenesviz.Lr1,2a,L0,1,3,19,20,23,24and26werecharacterizedin87 lines.
Among these Lr13 was most corrunon and was observed in 48 lines. This gene is
known widely for conferring resistance to brown rust at high temperatures. Lr23
was characterizecl in 30 lines followed by Lr70 irl23, Lr26 tn 19 and Lr'I in 16 lines.
Other rersistance genes namely Lr2a, Lr79 and. I r24 were observed in 3, 1 and 1 lines,
respechively (Table 2.12). These had been further decrease in the proportion of Lr26
in AVT I accessions in comparison to the previous vears.
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able'2,' / . l'ostutatlon
Yr
Cenes

No. of
Lines

Details of Lines

LA 30

HD2864(C|), tU92932+Lr79 / 5125, rrDzeb/\L)' I'r

HD4728(D\, HD4730, HD28S8(C), III1s44(C), HII

ril8737 (llxlxc), FIPW34e(c), HS542(C), IlUW234(

MACS647|(C), MP3336(C), MP1010(c), NIAW203l

PDVV31-l(C), l{AJ4083, UAS317(lxc), uA5446

wH110s(9), wHl129(9
Nr54392+18+ 1

9+ 8
DBW93(I) (C), HPW251(C), H55u/(L)/ r\rAvv r+Ic\

(c), wH1 021(C), WHl 142(C)

I1:?qqLylqqc).ylqa (c ), vl-e07(c )9+1 8+ .l

18+ I 9J96(c)
MAcq2-?LqL
r rlry?J-S2?GL

9+'7+ I
2

Total 47

s in AVT II",rmateriat aqttlg?q4:19

:), I{D2eS5(C), HD3086(C),

.), HI1563(C), HI84e8(D) (C),

w234(C), K0307(C), K8027(C),

w2030, PBW343, PBW644(C),

AS446(D)(IXC), wH1080(c),

c), PBW343(C), WFIs42

Table 2.9. Postulation of Sr nes in AVT II"a materlal during 2014-15

No. of
Lines

Details of Lines

HS375 (C), VL804

of 1'ti

ld

DBWrru (q HP!V2S- 1C1, MAC:56222 (C), NIAW141s (c)',

PBW343 (C), Vi.907 (C), WH1021 (C), Wr{1142 (C) 

-HSs07 (c), wIls42 (C),VL82e(C)

HD2888 (C),1Ill5'14 (C'), MP40l0 ( , NAW2O3O

HD2932+Lr1.9/5125
DBW9O
I-IS542

rrn10A7 /C\

I 15562

ir ril z :7 ru ii OJ'ltwza t G f p D w-zs 1 ( c- l, p n w 3 1 4 (c ),

wH1080 (C

Table 2.8. Postulation of Yr ge@
Yr
Cenes

No. of
Lines

Details of Lines

La 40

DBW148, DBW150, DtsW181, DTJWI64,

11D3174, HD3209, t{1160'1, HI1605, FII8765(I

FII)W413, ITPW 421, ]HPW 122, FIS583, HS6O1,HU'

K1312, K131s, K82012-03, KRL350, MACS3949,

PBW707, PRW718, TL3001, TL3004, 1'L3005, Ur

WR2, Wfl1179 and WI{]309

9+ 9
DWR-NII--O1, DWR-NIL,-0z, HYbWU I, TIYr,V\ U/.'

VL+001 and WB5

9+A+ 10
FIS580, ils599, K7317,L'tsW /lr), Ut'zet // u'/\)ror'
qryqfll-3w!-
Dnwrv, unsro+ (D), irssqs, useoo, rcleta, K1q

A+ 8

Total
67

201.4-r5

v185, HD3159, HD3165,

r)), HPBWO5, HPW393,

tw771, HUW712, JWS712,

, MACS5O43, MACS65O7,

A5360, UAS453(D), WB1,

'f L3002, TL3003, uP2918,

vL1005, VL1007, vL3007

14,L'IBW716 and VL3009

31+5+2+

5+8a+9b+11 +2+

8a+9b+11 +2+

8a+l I +2+
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17+7b+2+

9b+'l 1+

7b+2+

Details of Lines

HO+nA p-l,rn+no, rrrs+es (l)) ((l), tIWl0e8 (c), K8027

(c), MACS3e27 (D), PBW64'I (C), RAJ4083 (C), UAS42fl

c), uA946 (D) (l) (c), wll'1105

MP1277, UAS317 (l) (

HUW234 (C

MPO1215 (D N15439

Hg90

4KLrW2eer-16 (D),rD ,y!1112!
rrp2ess (c), KRL210 (C) __

DBW14 (C), HIls63 (C), HPW34e (C), K0307 (C), MP3336

(c), PBW621-s0 (C), PBW723,TL29,L2 (C),1'I'2969 (C),

vL892 (C), WH116,l

AVT I terial d 20L4-1,5ofSTable 2.10. Postulation ,r genes rn ma u

Sr Cenes
No. of
Lines

Details of [.ines

31+-5+ 1 I558O

31,+2+ 14
HI'RW01, HI',BW02, HS599, K1317, TL3002, 1'L3003, UAs36'l

y!ryu! 2el 8' Jl.q!5,JuqqLylqqqzJEqqLlyqs-
DWR.NIL.OI, DWR-NII..O2, PBW 719, VI-300831+' +

211-2+ I ws712

25+11+2+ I I ID32O9

30+5+2+ 1 5l]]i__-_
DBW147, HS598

UAS36O, VL3OO9
qq?l__
30+

2

I

11+ 6 HI'l 60 4, HPW 393, HP W 39 4, HP W 422, I_ll!26,t r 2!€
TL300r, vL3002za 2

71+2+ 6 ppw31, G w463, HI87se (D), H!5e7,_ M4M92lf!1!99
MACS3e72 (D), MAC31020 (D)11+12+2+ 2

11+13+2+ I HUW712
K]315
PBW72"I

13+7b+2+ I
9e+1 1+5+ I
9e+17+2+ 1 HPBWO8

KRL351
D!_Wl!1, uAs53 (D), uAS455(D)

lqryZlq
r rs583

-rilwosrol,"{sw7os,-pswToi,.

9e+5+
.l

9e+7b+)+ ,)

9e+ I
9b +'l 1 +2+ I

9b+ l-l + 3

Sa'f 1l +5+ 1 HPW421

8a+5+2+ 1 IfPBWO5

8a+?+ 1 DBW183

5+1 1 +1 3+2+ 3 DBW182,
I ID3159

HUW695, TIUW711

5+1 I +1 3+ I

5+7'b+9b+2+

5+1 1 +2+
1

2

wHl309 -=-
KB2O72, MACS65O7

5+11+ l HI1605. HUW688, K7312

5+7b+2+ A cG1015. DBW185, Kl314, TL300s

5+7b+
-l HS601

5+2+ 2 HI)BWOg, TL3OO4

7b+2+ n DT]WI48, DBW150, DDW32, I ID3165, 1TD3171, FIS59L}

F15600, MACS39,19, PBW716, WBl, WB2

AICW €J tsl P, Pr ogress R ep ort, V o I-l I I (Cr op Protectiott), 20-l 5 52



Sr Cenes

7b r11+2+
--Li!-g,t- -

2

No. of Details of Lines

Dtlw 184. rn[ritj
Tails*u .l

MACS50.11

7b+17+ 3 CW1315 (D), HPBWOT, MACS5O43

7br 7
DDK1 048, DDK1 049, HD3764, HD3177,
wFI-L179

Total 99

HPW413, Macsi3970(D),

Table 2.11. Postulation of Lr enes in AVT II"o material duri 201,4-r5
Lr genefs Details of Lines

vr-80.1(c), v1,829(c)
HP\,V25'I (C), WI11112 (C

1t-itzl1-1.U^q1!lt?La.* 
" 

ot tfSt
NIAW1415 (C), PBW343 (C\,VL9O7

FID2888 (C), HI15'14 (C), MP,1010 (C), NIAW2030
KO3O7(C), MA
DBW14(C), HD2es8(C), HD2967(C), HD3043(C), Hr84e8 (D) (C),
H18737 (D) (C), HS4eO(C), H5562, MPOl21s(D) (C), PDW233 (C),
PDw291 (C), PDW31,1 (C), RAI4083(C),'l'l- r), uAS42
HD1932+ Lr19 /5125
DBWe0(C), r{D3086(C
rrPvv34e(c), KRL21 0(C), HSs42(C), P BW 621 -50( C), TL2e42(C).
uAS347(r ) (C), VL8e2(C ),WHl124 ,wF{]164

DDK1 029(C), G W322(C), HD2932(C), HD305e*, K8027 (C), KRL] 9(C),
MP1277, M c), wH1080(c), wr 111 os(c
HUW234(C)
c306, Nr5439

ble 2.']-.2. Postulati Sr AVT I't material during 20'1.4-'1.5

26+23+34+
26+23+7+
26+34+7+
26+31+

?qlt:
26+1+
26+

13+-10+3+

13+10+

*Different seecl lot than previous year

aDle uSlutdttutl ul Jr H,trrltss rtl

Lr gene/s
No. of
Lines

Details of Lines

26+23+1+ 3 u4536r . UP2918. VLr005
26+23+10+ 2 HPBWO1, HPBWO2
26+23+ 2 DWR NILO1,PBW779
26+10+ 3 r{s599. UP2917,Vr.4007
26+1+ 6 HS580, Kt317, TL3002, TL3003, VI-3007,WI15

26+ 3 D\4/RNILO2 . VL1007, VL3008

24+ 1 ws712
23+13+10+ 3 PB\,V709. PBW716. VI-l 006

23+1 3+1 + 1 HS6OO

23+13+ 2 CG1015, DDW31
13+10+.1+ 2 DBW150,HPW393
23-{ 10+ A DIIW'148, HPW413, HUW695, K82012-03
23t'1+ 4 C\,\',163, Ill'l 604, Kl 31 5, KItl.350

23+ 7
DDW32, rin8765 (l)), Hr8759(D), trPW.12'r,l
H5596,IlUW711
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Lr genefs
No. of
Lines Details of Lines

1c)+ I
I F{D3209

13+1 0+ 10
DI]W182, DBW185, HD3177, HPW394,I
Tt.3001. vL3002. wH1309

13+2a+ 3 HS598, UAS36O, VL3OO9

13+ 30

DBW181, DBW183, GW1315(D), HD3159, I
HII605, HPBWOs, HPBWOT, HS59O, HS597
Kl314, MACS3970 (D), MACS3e72 (D), Mt
PBW7t8, pBW721, TI_3004,'ft_3005, UAS45,
w111179, WB2. WIl9

Tota 87

b. MAHABALESHWAR
AVT genotypes of CZ & PZ were tested against selective pathotypes of stem and leaf
rusts under glass houst' condition. These were tested at seeclling stage against B

pathotl,pes of stem rust ancl i2 pathotypes of lcaf rust as detailed below.

Pathotypes used:
Stem Rust :, 77, 11A, 21-1, 40A, 40-7, 42, 777-A, 717-3, 777-4, 117-5

11.7-6,122 and295.
Leaf Rust : 77 A-1, 77-7, 77-2, 77-3, 77-4, 77-5, 77-6, 77-7, 77-8, 104A,

1048, 704-1, 1.04-2, 704-3, 104, 12A, 12-2, 12-3, 72-4, 12-5,
762-7, l7 anc-l 108.

Wheat genolypcs founcl resistant are clcpictecl in-fable 2.13

Table 2.13. Resistant genotypes of wheat from AVT trial against selective
ho es at seedlin stase under house condition.

Resistant
Leaf rust

rfn 3164, K .1315, 
MACS

1020 (d), UAS 361, Hr 1s44
(C), MACS 6222 (C) and

CFI1315 (c1), K 1315,

UAS 4ss (d), rrD 1278

(c), Hr 8737 (D) (r) (c),

MACS 3970 (c1), PBw 727,
(D), HD 2864 (C), r-rr 7544
MP 4010 (C), MPO 121s (cl)

Ur\S 3a7(I) (C and UAS 446 (d\ (I

COOPERA ORS

NAME
s.c. BHAnr)wAJ, o p cANCwAIt, p pARSAD

S.C. SAWAST 1F,

CEN'IRES

FLOWERDAI-tr, SHINlLA

MAI IABAI-ESI]WAIi

IS583, K1372, KRt.351,

trD31 64, HD31 65, FrD377 4,
7, HS601, HUW712, Kl313,
ACS6507 , PBW707,
sl (D),uAS45s(D), UP2883,

Stem rust

HI -t544

(C) and K
1315
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PROGRAMME 3. LEAF BLIGHT

3.1. LEAF BLICHT'SCREENTNG NURSERY (LBSN), 2014_15
Leaf blight (spot blotch) complex of wheat is a major disease in north eastern plains
zone (NEPZ) and Penir-rsular zone (PZ). In reccnt vears, tht, inciclence in NWpZ is
increasing as the temperafure during crop season rises abovr: 25"C. The grain yield
losses may vary from 10-50%. In addition to yielcl losses, the quality alscr
clerteriorates depending on the level of susceptibility of a cultivar against the
pathogen. Since leaf blight occurs in all the wheat growing agro-climafic zones,
cleployment of resistant cultivars remains the most effective strategl' for the
management of cliseaser. The present chapter deals with the monitoring of the
associated pathogens, status of resistance in advanced wheat entries against leaf
blight, idenhfication of stable sources of resistance and man.rge.ment of seed and soil
borne inoculum using fungicidal seed treatment in popular wheat varieties.

Objective:
To know the status of resistance against leaf blight in the entries of advanced varietal
trial (AVT I and II year) as well as reteshng of other known rcsistant entries.

Composition:
This nursery was having 176 test entries
promising leaf blight re.sistant enbries (3 Nos.)
and II year (73 entries).

comprising of previously identifiecl
arnd entries of AVT I year (100 entries)

was plantecl at 14 centres
Test locations
Faizabad, Varanasi, Pusa (IARI), Coochbehar,
Ranchi (7)

Karnal, Panhragar, Ludhiana, Hisar,
Dharwad (1)

Wellington (l)
Cwalior (1

Each er-rtry was planted in one row of 1m length and a row of a highly susceptible
crrtry RAJ4015 was repeatedly planted after every 20 test entries. The inoculations of
pathogens were clone right from the month of January at 15 clays intervals with
frequent irrigations till de.velopment of cliseast-.. The recorcling of disease r,vas clone
on 0-9 double ciigit scale at threc stages, flowcring, clough arrcl hard dough stages to
observe response of each entry against leaf blight at varic'rus stages. The left side digit
indicates the score of blight on flag leaf (F) and right side digit of score represents the
per cent blighted area of flag-1 leaf (F-1) and the score (0-9) was as follows:

0-No blight, 1-Up to 10% leaf arca blighted, 2-17-20% leaf area blightecl, 3-21-30% leaf
area blightecl, 4-31-40% laaf area blightecl, 5-41-50% lt:af area blighted, 6-51-60% leaf
arca bliglrted, T-67-70% leaf area blighted, 8-71-80% leaf arera blighted, 9->80% leaf
area blightecl.

An-rongst three stages, blight record at hard dough stage was most distinct in terms
of giving clear comparison between resistant and susceptible stage and therefore
data at hard dough stage was used for final categorization of resistance of test entries
including AVT II vcar ancl clata is also presentr.cl in Table 1.5 ol'chapter 1.

(4)

Shillongani, Kalyani,
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S.No. 
i

E.try Leaf Blieht Score (0-9dd

Ist
(Flowering)

llnd
I)ous

IIIrd
dou

Hard
eh)

AVT IInd Year
I. NORTHERN HILL ZONE fts HS HS AV.

rIS 562 25 0l 34 I .-) 67 24

2 HPW 251(C) J+ 1atz 69 1t 89

3 F{PW 34e (C) LJ 01 79 ZJ 89 35

4 HS 375 (C) 25 02 A1 /_J 69 46

HS 4e0 (C) 24 02 46 L,) 78 35

6 Frs s07 (c) 24 12 +J 24 79 46

7 r-rs s42 (c) LJ 01 IJ 78 35

d vL 804 (C) 27 "12 79 35 89 46

9 vL 82e (C) ZJ 01 JZ IJ 79 35

10 vL 8e2 (C) 48 12 79 35 99 57

1t vr. 907 (c) 25 01 34 z.) 69 .lo

II. NORTH WESTERN PLAIN ZONE

12 t lD 4730 12 79 24 99 46

l.l MP 1277 25 01 37 IJ 69 .lo

14 wll1164 36 12 69
.,A

89 46

15 DBW 88 (C) +/ 01 49 79 45

76 DBW e0 (c) 25 01 .A 79 46

17 DPW b21-50 (C) lo 01 26 IJ 79 35

18 HD 29o7 (C) 27 0.1 46 12 79 35

19 HD 3043 (C) 28 01 35 13 68 35

20 riD 30s9 (c) 24 01 35 24 79 46

20A RAJ 4015 (Check) 46 L:) 89 46 99 68

2l r-rD 3086 (C) 25 1aIL 79 35 89 46

22 PBW 644 (C) to 01 ,)/ 13 78 35

./-.) PDW 233 (C) )A 01 4/ 24 79 .1r)

at PDW 2e1 (C-) 2{ 01 A1 79 35

25 PDW 314 (C) 25 0.t 34 IJ 78 24

zo wil 1021(C) lo 12 69 a^LA 89 46

27 wlr.r080(c) 27 02 38 24 79 46

28 wrj1105(c) 56 0'l 89 35 89 16

29 wH 1124(C) 15 02 +/ 21 79 46

30 wH .r112 (r)(C) 26 01 -r5
1A 69 35

I II. NORTH EASTERN PLAIN ZONE

JI c 306 (c) L+ 12 AFAJ ZJ 78 35

FrD 2888 (C) 22 11 z.-) 78 A<

.1.1 K 8027 (C) 34 11 ,)o zi 78 35

IV. CET TRAL ZONE

34 FID 4728 (ci) 25 01 79 ZJ 89 35

35 HD 4730 (d) 24 11 .)/ 24 79 46

36 cw 322 (C) JJ 11 89 34 89 57

The highest as well as average blight score was also calculated at three growth stages
separately and data are given in the following l'able 3.1.

Table 3|1, Leaf blight score of different entries at three different gowth stages 2014-
15
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IIIrd (Hard

HD 2e32 (C)

rJr 1544 (C)

Frr 84e8 (C) (d)

RAJ 4015 (Check)

t-r 8737 (d) (r) (c)

MP 3336 (C)

MP 4010 (C)

MPo 1215 (.1) (C)

V. PENINSULAR ZONE
MACS 3927 (c1)

NIAW 2030

AKDW 2ee/-16 (d)(C)
DBW e3 (r) (C)

MACS 6222 (C)

M ACS b178 (C)

l_rjf? (c) _
NIAW 141s (C)

uAs 347 (r) (C)

UAS 428 (.1) (C)

UAS 446 (d) (c) (r)
VII. SPECIAL TRIAL

Hn ?q??+ I r lQlSr ?5\

MMI]L 283

PBW 723

DBW 14 (C)

DDK 102e (C)

RAJ 401s (Check)

Hr 1563 (C)

iluw 234 (C)

uw-roos @
K o3bt (L^)

Kharchia 65 (C)

KRL19 (C)

KRL 210 (C)

PBW 3+3 (C)

nAJ 4083 (C)
'il-;q-tr rr-\

AVT Ist Year

I. NORTHERN HILL ZONE

ilPW.1'13

llPW +21

Ilntry

rrD 2864 (C)

Leaf Illieht Score
IInd

Dou
u9

89

89

n-

69

45

34

89

3/

68

ao

,ln

55

69
1.7a/

89
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S.No. !e"f P_lig!{l!9r", edd)
IInd

Flowerin (Dou
'7()

aA

T;

45

is-

35

46

58

89

79

Ist

34

34

35

47

79

79

79

NS

45

69
.,A

35
;,10

a1

35

IIIrd (Hard

IIPW 422

RAJ 4015 (Check)

uP 2917

LJP 2918

II. NORTH WESTERN PLAIN ZONE
DBW 147

DBW 148

DBW 150

ItAJ -1015 (Check)

DDW32

HD 3159

HD 3774

FII 1b04

K1312

K 1313

K 1314

MACS 3949

MACS 4024

PBW 709

PtsW 716

i,B\4/ zr8
PBW 719

uf, 2883

t<AJ 4015 (Check)

AICW€.tBlP, Progress lleport, Vol.lll (Crop Protectiotr), 20'l 5
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Dalwr t1w-'
III. NORTH EASTERN PLAIN ZONE

IIlrd (Hard

tlD 3t71

K1377

CW 1315 (cl)

flD 3164

FJr 8765 (d)

JWS772
K 1315

MACS 3970 (c1)

MACS 3e72 (d)

MACS 4020 (d)

PBW 72-l

UAS 361

DBW 181

RAJ 4015 (Check)

DtsW 182

I)BW 185

DDK 1048

DDK 1049

KRL 350

i(nr. 351

MACS 5041

VII. SPECIAL TRIAL (TRIT'ICALE)

.T 
1. 3004

fl 3oo5

DWR-NIL-01

DWR-NIL-02

KU 2012-03

t Score
IInd

(Dou
35

34

35

IV. CENTRAL ZONE
121 | ('C 1015

[lzi lcw +o:

tl% -lirrtttGri
V. PENINSULAR ZONE

UAS 4s3 (cl)

u AS +s5 (d)

SPECIAL TRIAL ( Dicoccum and salinity and Alkalinity)

SPECIAL TRIAL (MABB/ NIL (KB) ENTRIES)

79

59

89

89

69

69

57

46

68

4/

{+-

l3q

VI.

14d

89

56

79

57

56

59

56

+/

,)/

56

79
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RAJ 4015 (Check)

L]PBW O1

HPBW 02

HPBW 05

}IPBW 07

HPB\,V 08

irpBw oq

165

G6
Gi

HUW 711

HUW 712

W81

wu2
W85

Source: AVT IInd Year 2001-02

KARAWANT/4NrF-/3/
soFY/ NAD63/CHnrS

Source: AVT IInd Year 2010-11

175 | VL829

Source: AVT IInd Y"uiiOi-tz

IX. SPECIAL TRIALS (Wheat Biofortification)

Resistant: (Av. score range 14-35, highest score upto 57)

PBW o60

HS: Highest score, Av.: Average Score, dd:Double cligit

The entry KARAWANI/4NIF-/3/SOTY / /NAD63/CHRIS and VL 829 remained
moclerately resistance within average score below 35 and the HS of 57 whereas PBW
660 entry also showed moderate resistance to leaf blight with average score upto 35

but the highest score exceeded 57 due to high disease at one locations.

Among AVT I Year, the entries VL 1005 and HPBW 08 recorded average score up to
35 but the highest score reached more than 57. Whereas HS 596, HS 597, HS 601, VL
3009, vL 4001, DBW 1.47, F{UW 688, MACS 4024, PBW 71,6, HD 3171, KRL 350 and
HPBW 09 entry also showed moderate resistance to leaf blight with average score

upto 35 but the highest score exceeded 57 due to high disease at one location.

Among AVT Il year, lines HS 562, HS 542 (C), HD 3043 (C), PDW 314 (C), NIAW
2030 and MACS 6222 (C) recorded average score up to 35 but the highest score

reachecl more than 57 clue to high disease at one location.

57

1a+/

47
;-

57

57

COOPERATORS:

NAMI

SA'TYAJIT HEMBRAM

P. V. PATIL

S. P. SINCI I, SAVII'A CUPTA

V.S. KANDALKAR

S.S. KARWASIiA ANI) Ii.. S. BENIWAL

A I CW €i IJ I P, Pr o gr e s s R ep or t, V o l.l I I (Cr o p Pr o t ecti o t t), 20'l 5

CENTI{Il

COOCTIBEHAIi

DHARWAD

FAIZAIIi\D

CWAI.IC)R

HISAIT

t Score (0-9dd)
nd IIIrd

do
(Hard
Leh)

56 99 68

') ll 99 46
aA 99 46

1A 99 46

24 99 16

12 57 )1

12 89 24

LJ 89 35

89 AF

.z_.1 78 35

z3 /6 35

ZJ 89 35

Z5 89 35

ZJ 79 35

72 57 za

13 57 34

89 35
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ASHEESFI KUMAR IARI, PLJSA

S.K. MUKTIOI)ADFIYAY AND S. DUT'|A KALYANI

JASPAL KAUTi L,UI)HIANA

l.KUNlAIi, DI:EPSHIKFIA, K. SRIVASTAVA PANINACAR

FI.C-. I,AI, IiANC-I II

R. CHAKRABARTY SHII,LONGANI

S.S. VA]SH VAITANASI

P. NALLA-IHAMBI AND C. UMA MAHESHWARI VVEI-LINCI'ON

R. SEI-VAKUMAR KARNr\t.

3.2. Management of leaf blight using chemical sprays

Fcrr the evaluation of dil'ferent chemicals during 2074-75,
at Faizabad, Varanasi, Ranchi, Pusa (Bihar), Karnal,
management of leaf blight of wheat.
All the treatments werc done as mentioned in Tables
fungicide was given at the initiation of disease followecl
and 10 davs intervals, respectively, whenever required.

field trials were conducted
Kanpur and Sabour for

3.2 & 3.3. First spray of
by 2n.r and 3.d sprays at 20

'Ihe seed treatment was also used alone and rn combination with foliar sprays. The
foliar sprays were given orr initiation of clisease and in few treatments repeated after
15 days interval.

On the basis of average disease score seed tre'artment with \/itavax Power and two
sprays of Tilt @0.1% found superior in reducing disease severily. The maximum
disease was recorded upto 99 in unlreated conlrol plot at Kanpur centre. However, at
Sabour and Ranchi centers three sprays with Dithane }l-45@0.25% and Tilt @0.1% -

two sprays recorde.d lowest blight severity, respectively. In general, seed hreatment
with Vitavax Power and two sprays of Tilt @01% gave higher yield followed by seed

treafment with Vitavax Power along with single spray of f ilt@0.1%.

COOPERA'TORS

NAME

S. P. SINC}-I, SAVITA CUT'fA

ASHEESI-J KUMAR

H.(_-. LAt.

iAVIID BN I]AR KI IAN

S. SARKFll:l-

S.S. VAISI I

R. SELVAKUMAIi , SUI)f {EEIi KUMAIi

CENTIIE

FAIZABAD

IARI, PIJSA

RANCI.{I

KANPUIT

SAI]OL]Ii

Vr\ltA\ A5l

KAItN,AL
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Table 3.2. Effect of fungicidal sprays on leaf blight incidence during 2014-15 crop
season

S.

No.
Treatment

I-eaf bli

6

l< e
L

hr

1 Untreated seed 89 99 78 6

I Seed treatment with Captaf @ 39/Kg seed 68 79 78 4(

3
Seeci treatnrent with Vitavax Power

@2.59/Kg seeci

79 67 78

A
Seed treatment with Vitavax Power + Tilt
spray@0.1%

.)l
24

5
Seed treatment with Vitavax Power +Tilt
@0.1 9/"-two sprays

72 72 '14

6 'Iilt spray@0.'l % - one spray l.) 57 35 l
7 l ilt @0.1% - two sprays l:1 57 l+
8 Folicur spray @)0.1% - orrc spray .)/ 89 3rl

9 Folicur @0.17,, -two sprays ta+/ 68 LJ I
10 Dithane M-45@ 0.25?6 -three sprays 13 89 46 I

Table 3.3. Effect of fungicidal sprays on grain yield of wheat during 2014-15 crop
season.

ight
I

I.l
vl

(sl(rl
I

a-,7-T

,15

;;.):)

n
;;:):)

i:i
^-1:)
;;;
_t J)

ii

score (0-9, dd)

N

e

- L a

89 57 68 78 99

67 24 35 79

67 35 35 57 79

17
.,4

24 aA 47

35 24 .,' 

^ ZJ 35

57 L,->
.., A 35 57

:16 13 24 1A 57

57 1A nnL+ 46 89

16 23 35 35 68

67 46 35 45 89

F

Untreated seed

Set'cl treatnrent w,ith Captaf @

3gl Kg scr.ct

See.c1 treatnrerrt with Vitavax Power

@2.5glKg seed

Seec'l treatment lvith Vitavax Power
+ Tilt spray@O.1 %

Seecl treatment with Vit.avax Power
+ l-ilt @0.1% - two sprays

Tilt@)0. l%-ont-spray
Tilt @0.1 % - two sprays

Folicur @0.7% - one spray

Folicur @0.17. - t\,vo sprays

Dithane M-45@0.25% -three soravs

Yield (q/ha)

N

qr
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PROGRAMME 4. KARNAL BUNT

4.1 KARNAL BUNT SCREENTNG NURSERY (KBSN) 2014_201s

Whe'at entrics alongwith checks werc evnluated for rersistancc- to Karnal bunt uncler
Karnal Bunt Screening Nursery (KBSN) at multilocations (liisar, Ludhiana, Dhaula
Kuan, Karnal, Pantnagar, Delhi & Jammu) during 2074-75 crop season uncler
artificially inoculated conditions. Nursery was inoculated at boot stage of the crop
with Tilletin indics (location -specific isolates). The per cent incidence was calculated
by taking into account the number of infected grains of the inoculated spikes.
Various aspects of KBSN are discussed below:

OBIECTIVE

' Characterization of resistance to Karnal bunt in wheat e.ntries proposed to be
identified as cultivars for Karnal Bunt prone areas

o 'fo identify KB resistant genetic stocks through repetitive tests

SIZE AND COMPOSITION:
KtsSN 2011-2015 was constiLutecl as follows:
Component No. of entries
AVT ll Year, 2014-15 7Z
AV'l II Year,20l3-14 4
AVT II Year,201i-13 2
Total 

^
Test Locations: Hisar, Dhaulakuan, Luclhiana, Dclhi, Karnal, Jammu ancl pantnagar

Each entry was sown in one meter row. Recommended cultural pracLices were
followed to grow the crop till harvest. To determine the response of genotypes to
Karnal bunt, earheads were injected with hypodermic syringe with adequate amount
of inoculum (10,000 allantoids/ml water) at crop growth stage 49. The local isolates
were used at all the test centres. Five earheads were inoculated in each entry during
everring hours. After iuoculaLion, high humidity was maintained for proper
development of disease. Ihe disease incidence in the earheads was recorded at crop
maturitv ancl was calculatecl by reckoning the infected ancl the total number of grains
(both diseasecl and healthy) of 5 earheacls per entry. Entries showing response of
upto 5 pcr cent coefficient of infection (average) were rated as resistant. KB inciclence
of AVT 2nd year entries of all centres is given ir-r Tablc 4.1 ancl average KB inciclence
of all cenhres is given in Table 1.5. The resistant cntries idcntified are listed berlolr':

AVT IInd Year 2013-14
Resistant (Av. Incidence upto 5'2,): NIDW 295
AVT IInd Year 201A-15
HS 490, PDW 233, PDW 291, PDW 314, HD 4728, HI 8737, l/lPO 1215, AKDW 2997.
16, UAS 446 andTL2942
AVT 1.t Year,2013-14
Test Locations: Hisar, Dhaulakuan, Ludhiana, Delhi, Karnal, Pantnagar and Janrmu.

AVT 1't year entries (100) were sown in one meter row at seven locations. Localion
specific 'l-illetin indicn inoculum was used for inoculating each entry at Zadoks' stage
49. KB inciclerrce of AVT' 1't year entries of all ccntres ancl averagc KB incidence is
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given in l'able 4.2. Among AVT 1't year entrics, following entrie.s showed < 5 % KB
incidencc.

AVT Ist \ear 2014-15
Resistant (Av. Incidence upto 5'2,): VL 7007,VL 3009, DDW 31, MACS 4024, MACS
3949, GW 1315, HI 8765, MACS3970, MACS 4020, UAS 361, UAS 453, UAS 455, DBW
181, TL 3002 AND KB 2012-03

NIVT entries were evaluated for KB resistance at Dhaulakuan and Ludhiana (Table
4.3).

COOPERATORS:

NAME CENTRE

RII'U BALA I,UDIIIANA
ROBIN COCOI AND RASUN4I ACIGARIVAL DLlLtll
S. S. KARWASAITA, Ii. S. BI]NIWAI- IIISAIT

DI]ANBIR SINGT] DHAULAKUAN

J KUMAI{, DEEP SIIIKHA I)AN]'NAGAR
M K PANDEY JAMNIU
M. S. SA}IAIIAN AND INDU SHARMA KARNAL

Table 4.1: Karnal bunt incidence in KBSN entries evaluated under artificially inoculated
conditions at multilocations durins 201+15ons at multrlocatrons du

'Xr Karnal bunt i

z
CN

-

F.1

k
bo

AVT nd Year 2014-'1.5

I. NORTHERN HILL ZONE
I rfs 562 42.5 0.0 0.0 26.2 I.J

2 I.IPW 251 (C) 34.4 2.9 4.0 35.9 0.8

3 IIPW 349 (C) 91.5 10.,1 25.3 39.8 3.0
I Frs 37s (c) 34.8 ,1.,l 3.0 29.1 J.Z

5 HS'190 (C 5.4 0.1 0.0 17.8 2.5

6 HS s07 (C 60.9 .)..) 2.,1 33.0 0.6

7 HS 542 (C) 60.7 5.0 42.2 55.6 2.1

8 vL 804 (C) 84.5 7.7 8.8 4't.5 3.5

9 vr- 82e (c) 0.0 0.1 29.2 31.8 2.2

10 vL 8e2 (C) 92.6 22.6 38.3 35.9 3.4

11 vL 907 (C) 70.0 3.9 4.1 1.7 0.5
II. NORTH WESTERN PLAIN ZONE
12 rJI) 4730 6.8 0.0 25.6 36.7 0.8

13 MP 1277 50.0 3.4 41.6 63.8 1,2

74 WH 116,1 18.0 9.7 6.4 38.2 6.5

15 DBW 88 (C) 41.2 9.2 8.5 43.2 l.o
16 DRW 90 (C) 48.7 12.8 0.7 2.5

77 DPW 621-50 (C) 89.8 27.6 27.7 40.0 3.'1

l8 rtD 2e67 (c) 47.4 20.s 36.3 46.8 3.8
79 rrD 3043 (C) 22.5 13.5 6.3 32.7 +.2

ncidence

L

o - a

0.8 7.7 42.5 17.2

0.5 z.J 35.9 11.5

3.5 26.0 91.5 28.5

2.1 2.5 34.8 I l.-)

0.6 0.0 17.8 3.8

2.5 12.5 60.9 76.4

0.0 18.2 60.7 26.3

3.7 't9.2 84.5 aA 1

2.3 10.6 31.8 10.9

3.1 19.0 92.6 30.7

0.6 10.0 70.0 13.4

0.0 0.0 36.7 10.0

0.0 /.+ 63.8 23.9

0.1 21.0 38.2 74,3
;o 17.2 43,2 77.7

5.0 15.7 48.7 14.2

0.1 21.2 89.8 29.1

0.0 30.8 17.4 26.5

0 2,5.2 ):- / 18.1
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t'l,, Karnal bunt incidence

z
l.{(,

al
|r

0l

-

F j

k

!

e 6
rri

e
U) t

20 FrD 30se (c) 51.0 7.8 17.9 48.1 z.I 2.2 18.4 51.0 20.2
20. A INFECTOR 35.1 30.0 41.5 -11.0 1.6 0..1 ,)1-.) 47.5 26.4
21 r rp lEq-Gl 5t.fl 6.8 | / .-a 27.6 5.2 4.9 z | ..) 5r.8 t9.3
22 PBW 64'r (Cr) 23.1 13.8 0.0 +1./ 0.6 0..r 18.2 43.7 71.2
/-J I'DW 233 (C) I 1.8 0.0 0.0 15.3 0.2 1.0 0.0 15.3 4.0
.,' A PDW 291 (C) 10.0 0.0 2.2 6.5 0.1 0.1 1.2 10.0 2.9
25 PDW 314 (C) 15.8 0.0 2.1 8.6 0.5 0.5 2.5 15.8 4.3
26 wr{ 1021 (c) 21.6 4.1 39.3 6.5 1.9 2.6 )6 39.3 17.2
27 wFr 1080 (c) 19.0 5.6 J.l 56.7 3.0 0.0 11.1 56.7 "14.1

28 WII11O5 (C) 52.7 8.3 54.0 58.8 3.1 0..1 zt.o s8.8 28.4
29 wH 112.l (Cr) 84.5 28.5 i 0.0 26.9 4.1 6.2 1i.1 84.5 24.5
30 wrr 11.12 (t)c) 32.6 /.+ 8.3 30.i 5.1 7.4 25.2 32.6 76.6
III. NORTH EASTERN PLAIN ZONE
a1
JT c 306 (c) 100.0 18.3 41.0 97.-l 2.9 2.7 30.2 100.0 40.8
JZ HD 2888 (C) 40.3 48.5 4.1 77.2 6.^l 0.0 11.1 7"t.2 25.9
,-),) K 8027 (C) 31.6 16.5 27.3 54.3 4.6 0.0 15.6 54.3 21.4
IV. CENTRAL ZONE
3rl HD 1728 (d) 8.1 0.0 0.0 5.0 4.6 0.0 4.2 u.1 3.1

35 I ID:1730 (d) 9.3 1.2 0.0 6.1 2.1 0{) 11.2 17.2 4.3
.)o cw 322 (C) 11 ALt.+ 28.5 0.0 42.4 3.1 0.0 25.5 Aa naL.a | / .J

37 HD 2864 (C) 22.7 50.0 32.9 4.7 7.6 0.1 5.5 50.0 16.7

38 IJD 2932 (C) ''rA'7 3.2 3.5 23.0 J. I l.J 6.6 24.7 9.6

39 Ilt 1544 (C) 94.8 14.3 39.4 43.0 5.2 9.6 29.6 94.8 33.7
40 Hr 84e8 (D) (C) 47.9 2.1 2.2 0.0 1.6 0.0 8.8 47.9 9.0
-10. A INFECTOR 79.8 51.1 43.3 64.6 3.9 1.9 30.6 79.8 39.8
11 ril8737 (DXr) (C) 2.2 0.8 1.9 0.0 0.5 2.2 1.1

12 MP 3336 (C) 12.0 8.2 15.7 61.5 1.1 2.2 0.0 6"1.5 14.8
43 MP 4010 (C) 38.2 I O..) 0.0 2t.7 5.6 2.0 16.2 38.2 14.3

11 Mr)o 12.15 (d) (c) -t9.4 0.0 2.5 A.) 3.8 0.0 18.2 19.4 6.9
V. PE INSULAR ZONE
AF
,J MACS 3927 (d) 61.'l 2.5 18.0 2.8 0.0 6.1 64.1 14.0

46 NIAW 2O3O trA 55.8 4.5 80.0 5.9 0.0 8.2 80.0 22.8
AN AKDW 2997-16(d\ (C\ 5.6 0.0 aa

J./ 0.0 0.8 nt 0.0 5.6 1.1

48 DBW e3 (r) (C) 29.3 10.9 0.0 10.0 1.0 0.1 9.3 29.3 8.6
+9 MACS 6222 (C\ ia A 9.0 12.3 28.6 2.7 an 18.2 42.4 16.4

50 MAC]S 6478 (C) +).+ 11 .l 3.0 22.7 3.1 z.J 11.3 15.4 75.6
5.1 NI s-r3q (c) JO.Z 91.5 26.6 96.0 5.2 0.0 16.3 96.0 38.8
)1 ryr4ry ll rs G) 78.3 6.4 8.0 19.2 )- I 5.1 I1.1 78.3 18.8
53 UAS 3,+7 (r) (C) 20.0 .)./ 2.1 35.6 3.6 3 ..!- 75.2 3s.6 11.9

UAS,128 (ci) (C) 30.3 0.0 0.0 17.5 1.6 6."1 10.0 30.3 9.8
55 uAS.146 (d) (r) (c) 7.9 0.9 in+./ 9.4 3.1 3.5 0.0 9.4 4.2
VII. SI ECIAL TRIAL
56 (FlD 2932 + Lr 19/5125) 17.9 -14.0 4.6 24.4 0.0 0.0 75.2 24.4 10.9
57 MMBL 283 94.0 9.7 3.6 25.6 5.9 0.0 -t"t.3 94.0 27.4
58 PBW 723 7.6 11.r 0.0 16.3 6.8 2.2 11 ..t 16.3 7.9
59 r)BW .r4 

(C) 9.5 +.L 3.8 21.2 1.9 4.2 6.8 21.2 /.4
60 DDK 1029 (C) JJ.' 0.0 28.7 50.0 0.0 3.4 8.1 50.0 17.6

AICW 8BlP, ProSyess Report, VoI.IIl (Crop Protection), 201 5 65



'Xr Karnal bunt inci

o
Z
a

OJ

-

7

.l

k

60. A INITECTOR 49.2 .)-).2 52.7 42.6 4.7

67 FrD 2985 (C) 37.0 I O..) 0.0 67.4 6.1

6/ r{r 1563 (C) 67.3 6.3 10.0 52.8 3.6
63 r{uw 234 (c) 50.0 14.9 0.0 7.1 0.0
64 HW 1098 (C) 43.5 0.0 .) -+ 25.0 0.4

65 K 0307 (C) 37.9 2.0 39.5 72.8 1.0
66 Kharchia 65 (C) 9.8 86.6 77.5 82.3 4.8
67 KRL le (C) 45.5 8.3 5.8 39.4 1.5
68 KRI,21O (C) 40.6 13.8 3.8 13.0 0.8
69 PBW 343 (C) 7.6 14.8 18.7 29.3 4.1 j

70 I(ara083 (C) 58.3 13.0 5.0 13.3 0.8
71 r't.2942 (C\ 21.7 0.0 0.0 0.0 0.1

72 Tt,2e6e (c) 15.5 0.0 12.3 9.8 0.1

73 WII542 (C) 5.1 17.8 1.9 0.0
AVT I nd Year 201,3-14

/+ rtPw 376 6.7 0.0 'l r.5 18.8 0.1

75 NW 2036 -4.). / 15.5 4.0 41.8 3.8
76 DB\,V I'10 38.3 1.1 0.i) na+./ 0.4

77 NIDW 295 0.0 0.0 1.1 0.0 1.0

AVT I nd Year 2012-13
78 tID 3091 15.6 3.8 .11.o 25.0 2.6

79 UAS 334 96.0 23.0 10.4 46.3 2.4

79. A INFI]CTOR 56.7 18.6 34.8 28.1 4.4

de nce

k
(t) 0 t

9.9 JZ.O 52.7 32.0

6.3 25.0 67.4 21.7
.+..) 16.4 67.3 22.9

l.J o_t 50.0 1^1.4

3.4 2.5 43.5 71.2

0.2 2.5 39.5 t-)./
.).2 21.7 86.6 JZ.Z

0.0 6.2 45.5 75.2

0.6 2.1 40.6 't0.7

).2 18.2 29.3 14.0

0.0 77.2 s8.3 18.8

0.0 0.0 27.7 3.1

0.1 2.9 15.5 5.8

3.6 78.2 78.2 7.8

0.1 10.1 18.8 6.7

0.0 +-/ ,11.8 14.8

0.0 t7.2 38.3 8.8

0.0 1.2 1.2 0.5

0.0 2.1 37.6 11 .5

0.0 4.5 96.0 26.1

30.6 56.7 28.9

Table 4.2: Karnal bunt incidence in AVT Ist year entries evaluated under artificially
inoculated condotions at multilocations during 201t1-15

'7, Karnal bunt inci

z
'.i(n

i. 6

'J

AV'f lst year 2074-15 
I

I. NORTH ERN HILL ZONE
.l

I {PW 393 35.5 28.5 19.0 37.0 2.1

) I IPW 394 11.1 74.5 27.9 4.2

3 HPW 413 72.7 9.0 4.0 74.6 5.0

+ HPW 42-I 17.2 3.8 1.9 3.8 5.8

5 TIPW 422 25.8 77.4 53.1 7.8 4.7

6 tis 580 15.0 10.0 35.5 12.7 t..l
7 I IS 583 78.2 3.9 22.3 18.8 3.6

8 rIS 590 10.8 8.6 2.8 18.9 0.6

9 FlS 596 16.3 1.1 18.3 0.0 1.9

t0 IIS 597 100.0 18.1 38.1 52.5 4.9

11 HS 598 17.6 1.3 2.7 7.7 2.5

12 HS 599 28.6 8.5 0.0 5.9 0.8
t.) I IS 600 1"1.6 3.9 26.2 "t5.6 3.8
t4 FIS 601 46.2 27.8 18.7 45.2 2.8

dence

o

1.8 9.3 37.0 19.0

0.1 11.2 27.9 12.0

7.1 12.6 74.6 8.,1

0.0 78.2 78.2 6.4

0.0 13.9 53.1 17.5

0.0 t') 35.5 11.2

0.0 9.2 22.3 10.9

0.0 6.2 18.9 6.8

0.0 A1 18.3 6.0

0.1 I L.,-' 100.0 JZ.J

0.0 8.1 77.6 5.7

0.0 Aa 28.6 6.9

0.0 71 26.2 9.7

2.0 8.3 46.2 /-t.o

Al C W 8 Bl P, P ro grcss 17 cp ort, V o l.I I I Gro p Pro te c ti o n), 20'l 5 66



'2, Karnal bunt incidence

z
ri

(rl

-b
.E
€

c
o

6

J

E cn

IJ uI'2917 14.8 1A 39.2 39.2 5.2 0.1 18,7 39.2 77.1

16 u[,2918 29.4 14.6 0.0 4.0 4..1 0.0 76.1 29.4 9.8
17 vL 1005 30.6 l.J 4.4 0.0 0.9 1.1 3.6 30.6 6.0
18 vL 1006 72.9 10.5 40.4 34.0 1.1 0.0 4.9 40.4 14.8

79 vr,1007 6.3 0.2 0.0 0.0 0.1 0.0 0.0 6.3 0.9
20 vL 3002 t'7 '', 0.4 0.0 0.0 2.6 1.0 7.5 A'7 1 8.4
20. A INFECTOIt 61.8 6.8 48.2 84.9 5.'r 29.6 84.9 39.4
21 vL 3007 7.4 0.0 15.3 79.1 2.6 J.l 6.2 79.'I 7.7

22 vL 3008 13.1 27.2 44.8 2.6 0.1 9.1 44.8 -t5.2

ZJ vL 3009 8.2 7.2 2.6 8.3 0.2 0.0 0.0 u.3 3.8
.,^ vL 4001 13.8 10.3 36.7 47.3 3.2 0.1 6.8 1-t.3 16.0
II. NORT WESTERN PLAIN ZONE
25 DBW 747 41.8 20.5 17.0 51.9 3.9 0.0 14.6 54.9 21.8
26 I)llw 148 20.9 12.2 23.8 +.1. ) ii

4.9

0.0 24.3 {J.) 18.6
27 DBW.I50 .18.3

12.2 4.3 16.6 0.0 72.4 18.3 9.8
28 DDW 3] 18.4 0.0 1.2 0.9 0.0 2.2 2.1 18.4 3.6
29 DDW 32 15.6 20.2 3.8 28.5 1.5 0.0 8.2 28.5 11.1

30 IJD 3159 22.0 34.0 79.6 39.6 4.8 ')n 14.2 39.6 19.5

31 HD 3165 50.2 11.2 7.9 41.6 3.6 2.0 12.2 50.2 18.0
a/- tlD 3171 53.2 31.2 4-+-/ 4.4 0.0 18.6 3J.Z 19.6

.)J HI1604 5'1.8 12.1 24.3 77.5 2.2 0.0 4.2 77.5 25.0

34 I'II1605 27.2 11.6 4.9 /-5. / 0.2 0.0 5.6 25.7 9.9

35 IIUW 688 25.0 13.8 1.1 35.7 1.1 0.0 4.5 35.7 11.6

36 K r312 24.8 7.9 4.1 .).)-.-) 4.^l 0.0 72.2 JJ.J "r2.4

37 K 1313 31.5 19.6 33.5 41.7 6.0 1.2 20.5 41.7 22.0

38 K 1314 16.2 7.6 26.0 27.5 .).t, 0.0 8.5 27.5 12.7

5Y MACS 3949 0.0 0.0 0.0 0.0 z.+ 0.0 6.6 6.6 1.3

40 MACS 402,1 6.7 0.0 0.0 t.t .l.t
0.0 ,1 1 6.7 1.8

,10. A INFECTOR 30.8 71.4 37.0 77.9 4.0 Jl.o 77.9 32.1

41 NW 6024
4a+L PBW 707 7.5 5.0 32.0 16.9 4.0 0.0 17.8 32.0 77.9

+J I'BW 709 26.-l 27.2 0.0 25.0 3.5 1.0 15.6 27.2 14.0
NA PBW 716 45.0 11.6 18.0 25.6 6.0 0.0 20.2 45.0 18.1

PI]W 718 )/ . I 37.3 1-1.0 67.6 0.0 27.6 67.6 27.0

46 T'IJW 779 27.9 29.7 10.0 42.5 5.1 0.0 21.6 42.5 19.5

17 uP 2883 20.6 12.9 22.3 32.8 3.0 0.0 18.2 32.8 15.7
.18 wH7779 9.3 1i 9 0.0 22.3 2.4 0.1 9.2 22.3 7.9

III. NORT H EASTERN PLAI ZONE
49 HD 317-l 33.0 10.9 12.5 45.7 .). L 0.1 12.5 45.7 16.8

50 K1317 32.1 14.0 't2.5 42.1 1.2 0.0 Aa 42.4 15.2

IV. CENT'RAL ZONE
5l cG 1015 43.5 6.9 27.8 0.9 0.0 1.6 43.5 73.9

JZ CW 463 84.5 7.7 15.6 0.0 4.8 0.0 10.5 8,1.5 17.6

53 r{r 875e (d) 16.7 0.0 1.7 15.2 3.4 1.0 8.8 76.7 7.7

V. PENINSULAR ZONE
54 GW 131s (d) ^l'1.^l 0.0 0.0 17.4 0.0 0.0 0.0 77.4 .t.z

55 HD 3164 20.5 20.4 48.1 18.8 o.4 0.1 16.2 48.7 18.6
56 Hl 87os (d) 13.2 1.6 0.0 0.0 0.6 0.0 8.4 13.2 3.4
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57 lws712 30.3 0.0 16.1 16.7 6.9 0.0 27.4 30.3 lJ. I

58 K 1315 I l.J 0.5 1.8 18.9 2.4 0.'l 4.7 18.9 5.7
59 MACS 3970 (c't) 8.2 1.6 0.0 0.0 0.0 2.2 8.2 2.0
60 MACS 3972 d\ 37.0 1.2 4.0 15.5 2.1 U.J 6.7 37.0 9.5
60. A INFECTOR J/.+ 77.3 39.1 82.5 6.8 26.8 82.5 35.0
6'l MACS 4020 (cl) 27.9 1.2 0.0 0.0 0.0 0.4 2."1 27.9 4.5
62 PBW 721 52.4 1.3 39.1 16.5 4.1 0.0 17.9 52.4 18.7
63 UAS 360 r 0.3 21.5 40.7 1.8 0.0 5.5 40.7 13.3
64 UAS 361 10.5 L.J 17.9 J.Z 0.0 0.0 0.0 17.9 4.8
65 UAS +s3 (d) 0.0 0.0 0.0 0.0 0.0 0.2 2.0 2.0 0.3
bt) q4q 1s5 (c1) 0.0 0.6 l.J 4.3 3.9 0.2 6.8 tr.8 2.4
VI. SPECI AL TRIAL (Dicocc m and ailinity and A kalini )
67 DBW 18-I I oo

tlbr '-
1.9 0.0 2.9 6.4 0.0 ^t5.2 15.2 3.8

68 DBW 182 t.6 24.1 f+..1 2.6 0.0 8.1 70.7 23.0
69 DBW 183 18.9 r 0.6 11+-/ 39.5 1.8 0.0 6.2 39.5 17.7
70 DtsW 18'l 20.3 4.6 1.4 5.8 4.0 1.6 12.2 20.3 7.7

71 DBW 185 46.9 1.6 13.1 54.9 4.3 0.0 12.5 54.9 '19.5

72 DDK 1048 22.2 0.0 0.0 64.7 2.7 0.2 6.4 64.7
/J DDK 1049 6.3 0.0 41.3 72.5 2.6 0.0 10.5 72.5 19.0
AA KRL 350 34.8 0.0 28.6 0.0 3.5 0.6 9.6 34.8 11.0

75 KRL 35'I 12.2 5.1 17.4 16.3 3.9 0.0 12.1 1n il/ -+ 9.6
76 MACS 5041 9.4 0.0 .) -,) 87.9 2.3 0.0 8.4 87.9 15.9

77 MACS 5043 41.2 0.0 a/1 60.2 -1.6 0.0 8.4 60.2 76.2
7B wll1309 rJ3.^!- 24.4 22.2 23.8 3.0 0.0 19.2 6.3.2 22.2
VII. SPEC AL TRIAL (TRITI ALE)
79 1't- 3001 20.0 17.9 14.0 9.9 7.9 0.0 5.7 20.0 9,9

BO l-L 3002 27.6 0.0 1.8 0.0 0.0 0.0 0.0 27.6 n1

80. A lNIrI1CIOR 19.6 20.0 + 2..) 13.9 '1.3 1Z.O 49.6 32.1

8.1
'tr. 3003 -).-)-- ) 0.0 0.0 7.2 0.0 0.0 2.9 .).')..1 6.2

82 TL 300,1 3r1.8 ,1.0 tla.a 43. I 2.0 0.0 8.1 A,i 1
+.1- I 13.8

83 I't- 3005 20.5 1.5 5.7 15.8 0.0 0.0 0.5 20.5 6.3

VIII. SPECIAL TRIAL (MABB/NIL (KB) ENTRIES)
8.1 DWR_NIL-O-I 19.1 1.4 0.0 17.1 1.5 0.0 4.5 19.1 6.3
85 DWR-NIL.O2 50.0 2.9 l-1.5 43.9 2.0 0.0 7.2 50.0 17.2

86 ITD 3209 22.5 Aa -+3. / r 0.6 20.1) 0.0 0.0 2.6 4:\.7 14.3

87 KB 2012-03 72.0 /.J 1.6 0.0 0.5 0.0 12.0 3.6
IX. SPECI L TRIAL (I4lheat B iofortifi ation)
88 HPBW O-I 57.1 36.3 23.2 45.0 .A

.). + 0.0 10.2 57.7 z5.u

89 }{PBW 02 27.7 21.9 28.-l 46.5 2.9 0.0 2.6 46.5 18.0
90 HPBW 05 52.3 47.7 .r'7 

1 27.9 0.0 0.0 0.0 ci.J 22.2
97 HPBW 07 a1 A

J l.{ 25.2 79.6 L/ -,) 2.7 0.4 7.2 37.4 76.2
92 IIPBW 08 17.0 6.2 23.0 27.6 2.2 0.0 7."1 27.6 11.9
93 HPBW 09 16.6 10..1 17.3 0.0 0.0 0.4 46.6 11.0
94 I IUW 695 17.9 26.1 r 8.5 +.). t) 3.5 0.2 10.1 43.6 17.7

95 lluw 71"1 41.6 15.0 19.5 64.4 0.6 0.0 4.2 61.4 21.2
96 I|UW 712 7.8 22.9 23.6 56.8 3.5 0.1 12.4 56.8 r8.2
97 MACS 6507 18.4 I L.,) 2.0 27.3 2.5 0.2 8.8 z/ .,) 70.2
98 WBl 76.7 5.6 12.8 39.0 3.8 0.0 16.2 3t).0 13.4
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'Zr Karnal bunt incidence

Table 4.3: Evaluation of NIVT entries against KB ('2, incidence) under artificially
inoculated conditions

6

0.0

0.0

6
6

6

6.9

Sr. No. Ludhiana Dhaulakuan HS
N]VT 1A
1 wH r82 17.2 17.2
2 LlD 2733 rc\ 3.6 0.0 3.6
3 DBW 158 22.8 10.3 22.8
4 BRW 3762 "t4.8 )i 't4.8
6 HUW 7OI 71.2 7.6 1^t.2

t) PBW 721 ^16.6 15.3 76.6
7 FID 3186 15.9 7.5 75.9
8 HD 31IJO .).1 _ .) 6.2 JJ.J

9 uP 2901 35.0 14.8 35.0
10 JAUW 635 27.5 7.9 27.5
11 wH 1186 0.0 3.9 3.9
12 DtsW 159 66.3 19.8 66.3
1.1 DBW 156 31.8 14.4 31.8
14 HS 602 11.2 17.4 17.4
t5 K 1401 5.0 lJ./ 73.7

16 PLJW 725 *. -) 21.8 21.8
17 wll1184 27.9 ,1.8 27.9

18 Rai 4418 1a
l.J 4.0 4.0

19 K1402 25.0 13.7 25.0

20 HD 3182 0.7 0.0 0.7
20. A INFECfOR 41.8 t/.+ 41.8
21 JKW 20s 21.0 7.2 21.0
22 PBW 727 19.3 62.3 62.3
LJ NW 6047 z.J 12.5 72.5
24 I'IJW 726 28.3 zz.o 28.3

25 wH 1'183 18.3 AAa.a 18.3

26 UP 290,1 15.2 0.0 75.2

27 DBW-I60 JZ.+ 1.7 32.4
28 DtsW 162 74.8 6.7 14.8

29 BRW 376:] 7.5 2.8 7.5

30 uP 2903 31.1 72.5 31.1

31 Mahvco-Goal 7.6 24.4 24.4
J1 DBW-I61 1'> 1 5.0 12.1
J.) HD 318'r 29.3 32.0 32.0
ai,)+ t)uw 157 25.0 9.0 25.0
35 IiD 3184 32. I 5.9 32.1

.to NW 6050 40.3 u.0 40.3
37 Hi) 3183 22.7 15.5 22.7
38 PBW 728 2.1 2.9 2.9
39 Raj 4121 18.8 7.0 18.8
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Sr. No. Ludhiana Dr,""t t 
"""-

HS
40 Rai 4419 3.8 22.6 zz.o
40. A INFEC]TOR 57.6 76.6 57.6
41 HUW 702 27.2 9.8 27.2
42 uP 2905 40.0 3.1 40.0
43 tJP 2902 18.6 2.7 r 8.6
44 FID 3185 79.3 8.6 19.3
r+,) wH 1185 z/.J 3.-l 27.3
+6 Rai :1417 4.4 19.0 19.0
NIVT 1I]
47 L\al 4+lz 31.0 b.b 31.0

i48 K 1404 5.8 0.5 5.8
19 NW 6056 28.5 0.0 28.5
50 NW 6048 27.2 0.0 27.2
51 K 1406 33.3 3.1.5 34.5
52 DBW 166 35.0 0.0 35.0
3,1 FIUW 705 23.7 7't.1 LJ. /

PBW 729 8.5 ,). z 8.5
55 Ilai 4423 23.9 15.0 23.9
56 DBW 165 24.5 37.6 37.6
57 tID 3188 8.0 3.5 8.0
58 BRW 3759 'tA 1 A1 21.'l
59 wll1187 76.5 27.7 21.7
60 K 1405 _t J.o 7.0 13.6
60. A INFECTOR 33.2 41.6 41.6

61 HUW 706 0.0 2.6 2.6

62 NW 6052 6.0 6.4 6.1

b3 wH 1189 8.0 41.7 AA'7aa./

64 K 1408 0.0 1.8 1.8

65 HD 3191 .13.3 9.1 43.3

66 HD 3193 3.5 0.0 3.5
67 HD 3192 0.0 4.8 4.8

68 Rai 4-1.15 76.2 4.7 76.2

69 HUW 703 30.8 38.3 38.3

70 JKW 208 27.6 4.7 27.6
71 HD 3194 20.6 0.0 20.6
72 WH i1B8 55.6 7.6 55.6

HD 3187 8.0 7.9 8.0
74 K7407 42.5 5? A') 

=,

75 HUW 704 39.0 17.2 39.0
76 BRW 3767 30.1 z).3 30.1

77 BRW 3765 30.t] 2.8 30.8
78 HUW 707 0.0 -1. I -1. 1

79 PBW 730 29.1 11.6 29.1

80 IKW 207 19.2 14.2 19.2

80. A INFEC'I'OR 28.6 74.6 28.6
81 HD 3190 20.8 0.0 20.8
82 DBW 164 8.7 t-)./ 13.7
83 uP 2907 43.0 9.5 43.0
84 PIIW 731 30.9 14.8 30.9
B5 HD 3189 2.7 20.8 20.8
86 uP 2906 19.4

.18.8
79.4

DBW 167 16.1 26.6 26.6
88 uP 2908 0.0 3.9 3.9

AICW&BI P, Progress Report, Vol.llI (Crop Protcctiort), 2015 70



Sr. No. Ludhiana Dhaulakuan HS
89 NW 6054 0.0 15.4 75.4

90 NW 6049 0.0 1.1 1.1

91 DBW 163 6.4 64.5 64.5
NIVT 2

92 DBW 170 21.3 20.2 21.3
93 I)UW 16!) 9.4 10.0 10.0
94 uAs372 -a 20.1 20.1

95 I-il 1610 5.1 7.5 7.5

96 uP 2909 15.3 5.2 15.3
97 HI1608 48.0 tr,4 48.0
98 CW 468 10.7 0.0 70.7
99 lws147 "t3.9 t3./ 73.9
100 MACS 6671 29.2 --)..) 29.2
100. A INFECTOIi 71.1 30.0 71.1

101 DBW.I68 J. I
.r 

8.1 18.1

102 MP 1309 JJ.O 25.3 .1.1.O

103 tll 1607 6.8 2.8 6.8
104 Rai 4424 Aa a+-.L 22.7 A.) a

105 UAS 370 23.6 0.7 23.6
106 wH 1190 0.6 +./ 4.7
107 Fil 1609 20.0 r 0.4 20.0
t 0fl I II' 1 960 r 0.8 7.0

.10.8

109 MP 1310 J.1 3.2 5.4

110 RVW 4232 4.8 6.4 6.4

tli UAS 369 6.0 7.6 6.0
't72 MP 3440 19.4 0.0 79.4

113 NIAW 2595 17.1 5.0 17.1

114 NIAW 2495 13.2 2.7 73.2

I l:) cw 473 16.0 7.0 16.0
.116 AKAW 4798 .)n

3.1 3.1

117 UAS 371 3.5 5.5 5.5

118 MACS 6668 49.3 1.Y 49.3

119 cw 471 0.0 0.5 0.5

720 MP 1311 6.7 1.5 6.7

120. A INFECIOR 43.4 25.0 Aa i-tJ..t

121 NIAW 2539 4.3 9.0 9.0

122 PBW 732 .ra A 22.5 22.5

| L.) CW.169 28.0 0.0 28.0
1atta+ cw 470 44.2 .1.5 40.2

125 cc r016 22.5 12.6 22.5
NIVT'- 3A
126 IID 3199 2.0 5.4

127 wH 1191 7.1 5.0 7.1

128 NW 6066 7.5 7.8 7.8

129 FIUW 710 2.1 1.8 2.1

130 NW 6044 22.8 36.7 36.7
13.1 MP 1316 3.8 9.7 9.7

732 IIP 1 961 1.8 1.5 1.8

133 HD 3197 I J.-l 1.3 13.3

134 HUW 709 4.6 2.9 4.6

r35 RAI4429 J./- 15.5 15.5
136 HD 3198 2.8 2.1 2.8

t37 DBW 172 19.8 20.5 20.5
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Sr. No. Ludhiana _,,_ Dhaulakuan HS
138 DBW 171 1.1 15.1 15.1

139 uP 2913 15.2 5.5 15.2
140 K7472 30.3 17.1 30.3
140. A INI.-ECTOIt 53.1 4.6 53.1
741 wll1192 24.4 6.6 24.4
142 uP 2910 'r 3.0

.12.8
13.0

143 PBW 735 5.2 0.0 5.2
144 HUW 708 19.6 0.0 19.6
145 HD 3200 16.5 29.8 29.8
146 wll 1193 2.1 15.7 ^15.7

747 K 1413 11.-l 2.7 11 .1

148 PBW 736 ^t.1 2.7 2.7
149 DBW -t73

77.9 6.8 17.9
150 DBW 174 5.7 4.6 5.7
151 uP 2977 .10.5

9.0 10.5
I l-: PBW 734 7.7 13.5 13.5
r53 K r414 8.3 15.6 15.6
15'l PBW 733 29.0 37.8 37.8
155 IKW 206 20.9 1.1.6 20.9
156 I ID 320.t 20.0 12.8 20.0
157 nAI.1428 19 L.J 2.,)

NIV'f 3B

158 cG 1019 5.0 '11.2 -11.2

151) MP 3436 7.6 0.0 7.6

160 MP 3433 4.6 0.0 4.6
160. A INFECT'OR JZ.U 81.4 81.4
161 cw 477 13.0 6.5 13.0
lo- MACS 6669 20.0 tJ-/ 20.0
163 UAS 371 2.8 r 0.0 10.0

161 UAS 373 10.7 5.6 10.7
165 HI1611 37.4 13.9 3/.Ll

166 MACS 6635 J I.J +o.z 46.2
167 cw 475 2.1 0.0 2.7

168 AKAW 4I]42 12.9 4.8 42.9
169 RVW 4235 31.3 7.1 31.3
170 DtsW 175 0.8 3.7 ,). /
171 MP 13.13 2.6 21.3 24.3
172 MP 1312 30.0 9.1 30.0
t73 WFI1195 2.0 20.7 20.1
t/+ NIAW 34 (C) 17.3 0.0 1- a| / .,)
775 DBW 176 5.7 16.0 '16.0

176 NIAW 26i3 22.2 34.3 34.3
177 RAI1427 53.5 77.4 53.5
778 PBW 7.13 26.0 77.3 26.0
779 wH 119.1 17.4 10.3 -t7.4

180 PBW 739 JJ.Z 't'1.7 JJ.Z

180. A INITECTOR 31.0 41.0 41.0
181 Hr 8767 8.0 0.0 8.0
182 ITW 3906 22.5 6.8 z/-.J
183 NIAW 2565 .ra A 8.2 aaA

184 c-c 1017 2.1 6.6 6.6
185 CW 478 .1. O 16.2 16.2
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Sr. No. Ludhiana Dhaulakuan HS
186 cw 471 5.3 4.1 5.3
187 uP 2912 7.6 J.J 7.6
188 DBW 177 0.0 11.3 11.3
1,89 HD 3206 48.0 70.2 48.0
190 RAI4426 37.5 2.2 37.5
NIVT.4
191 MACS 4035 2.0 4.5 a-J

192 UAS 456 0.0 0.0 0.0
193 UAS 457 I .,) 0.0 l.J

794 MPO 1314 1.1 1.0 1.1

195 cw 1318 3.4 0.0 3.4
796 RKD 291 2.0 0.0 2.0
197 DDW 36 0.7 0.0 0.7
t9fl PDW 343 0.0 0.0 0.0
199 MACS 3973 0.0 0.0 0.0
200 wlil) 957 0.0 0.0 0.0
200. A INFIiCTOR 31.1 .).2 31.1
201 NIDW 295 (C) 0.0 0.0 0.0
202 PDW 345 78.7 2.2 78.7
203 NIDW 950 0.0 1.3 1.3
204 cw 1321 1.9 0.0 -1.9

205 til8772 3.6 0.6 3.6

206 cw 1319 r.0 2.1 2.1

207 GW 1320 0.6 2.1 2.7

208 UPD 97 79.3 0.0 "r9.3

209 PBND 5175 z.J 0.0 Z.J
t-l rl Hl8770 0.0 0.0 0.0
211 PDW 346 0.0 0.9 0.9
212 L-il 8771 2.,-\ 0.0 2.3

1t.) DDW 35 0.tl 5.1 5.1

1l L+ RKD 282 26.5 4.2 26.5
215 Lil 8768 J.Z 7.3

1t(t LlI 8769 0.4 0.0 0.4

217 Hl8773 J.l 1.1 .). I

218 PDW 344 0.0 0.0 0.0

27t) WI{D 958 2.1 0.0 2.7

220 Hl8771 0.0 t.t 1.1

220. A INFEC'IOR 5.1.1 17.7 51.1

227 MPO 1315 0.0 2.7 2.1

222 AKDW 4525 15.9 0.0 15.9
223 MACS 4029 '1.7 0.0 7.7
11 1 NIDW 989 0.9 0.0 0.9
NIVT - 5A
225 MACS 6660 3.6 0.0 3.6
110 HD 3204 4.7 3.5 4.7
227 uP 2974 4.7 3.5 4.7
228 wFI.r181 75.2 11.0 r)./-
229 MP 3429 16.0 l.). I 16.0
230 AKAW 389.I 4.1 7.3 / .,)
z)l NW 6046 4.6 20.2 20.2
z-1/ JWS 146 4.4 41.3 47.3
ZJJ BRW 3761 73.2 32.9 32.9
z.)+ K 1415 28.9 4.9 28.9
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Sr. No. Ludhiana Dhaulakuan HS
235 MP 1304 6.4 5.8 6.4
236 MP 3288 (C) 9.8 17.9 77.9
237 uP 2915 8.0 9.3 9.3
238 UAS 375 15.5 37.6 37.6
239 MP 1303 3.8 16.8 76.8
240 t{D 3205 6.0 z3.J LJ.,)

240. A INFECTOR 42.6 15.3 42.6
241 DBW 178 19.5 0.0 19.5
'',Aa Ht1612 10.0 23.5 23.5
L+,) NIAW 2547 13.7 5.9 t-)./

244 MI'1305 6.8 17.2 17.2
/+3 iJD 3203 10.0 7.7 10.0
216 HD 3202 4.7 15.7 15.7
L+/ MP 1306 2.0 1 1.1 11..1

248 wH 1180 7.9 16.2 16.2
249 MACS 6659 0.0 20.0 20.0
250 K7417 0.6 6.^l 6.7

251 cc 1018 +./ 22.9 22.9
252 DBW 779 4.0 26.1 26.4
ZJ.1 DBW 180 25.4 18.7 25.4
t54 UAS 374 8.2 4.2 8.2
255 PBW 737 7.9 6.5
256 K7416 40.4 20.4 40.4

257 PBW 738 23.6 21.4 z-7.o

NIVT.58
258 cw 1324 0.0 1.3 t.J
259 MPO 1307 0.0 0.0 0.0
260 RKI) 283 2.8 0.0 2.8

260. A INFIJC'I'C)R 41.7 J.)- I AA'7,4./

lol cw 1325 5.0 0.0 5.0

262 KD 1418 3.5 1.4 3.5
ZOJ MACS 4027 7.2 0.0 1.2

264 F{18778 2.5 0.0 2.5
265 blt 8776 2.0 1.1 1n
266 HT 8775 0.0 0.0 0.0
267 H18777 0.0 0.0 0.0
268 cw 1323 6.6 6.1 6.6

269 cw 1327 0.0 0.0 0.0
270 MPO 1308 0.0 4.4 4.4
277 MACS 4028 0.0 0.0 0.0
272 DDW 38 0.0 0.0 0.0
z/.-> NIDW 937 0.0 0.0 0.0
.'r'7 

1 LTI 8779 0.0 1.4 1.4

275 MAC]S.1O3O 3.6 0.0 3.6
276 RKD 292 0.0 0.0 0.0
277 Ht8627 (C\ 0.0 1.1 i.t
278 UAS 458 0.0 0.0 0.0
279 UAS 459 0.0 0.6 0.6
280 cw 1326 J..) 0.0 .)..)
280. A INFEC']'OR 35.5 47.4 47.1
281 DDW 37 2.0 0.0 2.0
IVT
I. NORTHERN F ILL ZONE
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Sr. No. Ludhiana Dhaulakuan HS
282 vL2015 3.9 8.0 8.0
283 FIS 605 0.0 2.0 2.0
284 FIS 608 4.0 0.0 4.0
285 vL 2013 0.0 0.0 0.0
286 HPW 420 0.8 -1.2

7.2
287 vL2017 0.0 ).2 J.Z
2BB vL2016 1.5 2.9 2.9
289 FI['W.118 .u.o 11.6 .t+.b
290 vL 2018 5.0 0.0 5.0
291 trs 606 0.0 5.2 5.2
292 FIPW 414 2.1 13.9 73.9
293 FIS 603 74.3 't6.3 76.3
294 FIPW 415 0.0 0.0 0.0
295 tJP 2916 0.4 _t.).-) 13.3
296 LIPW 4"t7 4.7 2.1 +./
297 vL 2014 7.5 2.1 7.5
298 I.IS 597 58.6 -r1.5 58.6
299 HS 604 36.7 12.0 36.7
300 HPW 416 17.6 20.0 20.0
300. A INFECTOR 27.6 43.9 43.9
301 HS 607 1.5 4.7 4.7
302 HPW.119 .) .1 na+.J 4.3
II. SOUTHERN HILLS ZONE
30rl FIW 5248 0.0 0.0 0.0
304 rtw 4206 21,7 12.8 2-t.7
305 HW 1207 17.1 6.8 17.4

306 HW 2044 (C) 1.8 3.9 3.9
307 HW 4501 t1.5 13.7 t.)./

308 HIT?]qqI 15.0 16.7 76.7
309 HW 3624-l 30.1 43.0 43.0
310 HW 4305-2 72.7 18.5 18.5
31'l HW 3658 2.7 7.6 2.7

-)l-: HW 4205-2 10.9 27.8 27.8

--)lJ MACS 6670 1.8 9.7 9.7
374 HW 5246 1.5 2.6 2.6

315 CoW (W) I (C) 5.6 25.4 25.4
316 IIW 5245 3.0 10.6 10.6

377 UAS 376 0.0 0.6 0.6

31u NIAW 2613 28.7 .1.2 28.7
37t) HS 609 0.0 6.5 6.5
320 HS 610 J.J 6.0 6.0
321 UAS377 3.5 5.4 5.4
322 Itw 5217 2..7 5.1 5.1

III. SPECIAL M TERIAL
.) 1,1 FIW 5O5O 4.0 76.9 76.9
-) Lq FIW 5051 12.1 32.8 32.8
324. A INFECTOR 18.8 0.0 18.8
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Karnal Bunt
Basic Studies

IIWBR, Karnal and PAU, Ludhiana
(Satish Kumar, Ritu Bala, N S Bains, M S Saharan and Indu Sharma")

* Corresponding author email: ramindu20O0@yahoo.com

Development of Karnal bunt (KB) resistant near isogenics lines in the background
of PBW 343 and WH542

Karnal bunt (KB) disease of wheat holds importancc due to its prime role in
quarantine process for export of wheat grain. Studies on screening of wheat grain
samples for Karnal bunt have been reported since early 1980s. Preliminary studies at
PAU, Ludhiana over ther years led to the identification of KB resistant stocks, which
were used to develop resistant lines. Mainly six KB resistant stocks, uiz. Aldan, CMH
77.308, H 567.77, HD 29, HP 1531 and w 485 were used for incorporation of
resistance into high yielcling wheat varieties PBW 343 and WH 542. Crosses were
made bc.twcen clonor ancl recipient parents and Fr's were again backcrossect with the
high yielcling varieties PBW 343 and WH 542. In each backcross generation, about
150 plants were simultaneously screened against KB ancl involved in backcrossing
with both thc' parents. Barckcross seed, sct clrr KB free plants n'as rctailed for growing
in the next season. Subscquently selfir-rg and backcrossing was carried out upto
BCr,Fr. Finally, - U0 BCol:r plants were screenecl for KB resistance and the resistant
plants were advanced to obtain BCoFc generaLions. These established near isogenics
lines (NILs) for KB in PBW 343 and WI{542 background were subjected to screening
under artificial inoculations at Karnal for three years (201.2-13,2073-74 and 2014-'15).
The'resistant lines were used for vield evaluation.

Screening against Karnal bunt fungus:
Evaluation for KB resistance was carried out using syringe method of inoculation.
From each line, 10 ear heacls were inoculated. At maturity the inoculated heads were
thresheci manually. The total and infected grains from each plant in every plot were
countecl ancl pcr cent infection was calculated.

Field Evaluation for yield and KB resistance:
KB resistant NILs form following crosses, were evaluatecl for yield and other
agronomic characteristics for three consecutive seasons during 2012-73,2013-14 and
2014-15. These lines were also screenecl with KB by artificial inoculations:

Name

i) KBRL 57 /.6PBW 343
ii) ALDAN /.6WH 542
iii) cMH 77.308/"6WH542
ir) H567.71/.6WIH542
v) HD 29 / *6WH 542
vi) HP 1531/"6WH542
vii) W 485/"6WH542

Number of lines

55

26

22

20

15

15

15
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Based on field evaluation for yield, from cach cross five top yielding NILs were
iclentifiecl. Yielcl perfc)rmance over three years alonl; with KB (%) score of selected
NILs is given in table 4.4. The performance of these lines for various agronomic traits
such as plant height, maturity, number of tiller/meter, grerins per spike and 1000
grains weight is given in table 4.5.

Table 4.4:

lines in e;
Karnal
:h cros

bunt infection ((X,) and
lons with ntal

yield of five top yielding near isogenics
formancenes rn eacn cr oss arong wltn parenta ormance

S.

No.
Name Pedigree KB infection ('/, Yield

2012-
13

2013-
t4

2014-
15

2072-
13

2013-
74

2014-
15

Avera
ge

KU!<L77-
1

KBITL 57l.6PBW
343

0.8 0.4 0.5 5"t.6 44.9 ).4.1 49.6

2 KBRL77.
2

KBRL 57,/-6PBW
J4.t

0.0 0.1 0.1 50.6 44.6 19.3 48.2

3 KI]RL, 77

3

KBRL 57,/*6PBW
343

0.7 0.4 0.3 .18.9 45.7 47.4

.l KBRI.77
1

KBIIL. 57,/*6l']llW
3,13

0.3 0.2 0.5 19.2 +J./ 45.6 46.2

5 KI]RL 77

5

KBRL.57l/*6PB\,V
J+.)

0.0 0.0 0. I 41.6 11.9 46.7 45.4

6 KBRL 57 Donor Parent 0.0 0.0 0.3 41.3 39.2 41.3 40.6
7 PBW 343 Recipient parent 15.3 11.4 't9.7 43.5 39.8 44.2 42.5
8 KBRt,78-

1

AL.DAN/.6WH
)+l

J.O i'l 1.0 49.6 52.6 52.6 5't.6

g KBRL 78-

2

At.DANT'*6\\'H
542

1.7 1.7 2.0 51.2 49.6 16.8 49.2

r0 KBRL 78-

3

ALDAN/.6WH
542

1.2 1.9 r.5 48.2 5r.3 46.8 48.8

11 KBRL 78-
t

AL.DAN/.6WH
542

2.0 t.B 2.7 +/.5 50.2 46.7 48.1

72 KBRL 78-

5

AL.DAN/.6WH
)+!

l -,) 1.9 1n 46.8 46.8 49.2 47.6

13 KBRI, 79-

I

CMFi
77.308/.6VyH 542

3.2 z-,) 2.'l 49.2 s6.3 52.6 52.7

I4 Klltil_ 79-

2

CN4I I

77.308/*6WIt 542

2.5 2.3 1.9 49.7 :l I ..1 52.6 ) t.z

I5 KBRI_ 79-

3

CIVII_I

77.308/"6Wt1542
1.6 't.4 1.9 50.3 54.2 46.7 50.4

t6 KBIil_ 79-

4

Clv{}l
77.308/"6WH 512

0.6 1.2 t.7 .16.1 54.2 44.9 48.4

17 KBRI,79-
5

ClvlH
77.308/.6W11 542

12 2.1 2.0 17.8 48.6 '15.8 47.4

t8 KBnr- 80-

I

L.l q,A7 7 | / *At \/ t-J 1.3 2.1 2.6 4).2 47.6 +/ -.) 46.7

t9 KBRL 80-
2

ll567.71/"6W11
542

2.'l 2.0 l.J 42.8 46.5 47.6 45.6

20 KBRL 80-
3

11567.71/"6WH
)+z

1.3 2.6 7.4 42.6 45.2 46.8 44.9

2l Kllt(L 80-
4

FI 567 .77 /.6Wt1
J+,1

tq 3.9 4.2 43.0 44.6 46.0 44.5

22 KtsRL 80-

5

H 567.77/.6WH
542

3.5 ,1.O 1.2 44.6 45.2 ++.)

LJ KBRI,81
I

HD 29/.6WH542 3.4 2.9 4.7 54.3 44.8 49.2 49.4

11 KBIil.81
2

HD 29/"6wfi 512 2.6 2.5 2.1 50.1 49.2 A'7 1 48.8

25 KBRI, BI
3

HD 29/.6Vyil 542 0.6 2.7 1.6 16.i 17.6 51.0 18.4
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S.

No.
Name Pedigree KB infection (Y,l Yield

201,2-

13
201,3-

74
201,4-

15
2012-
13

2013-
1,4

201,4-

15
Avera
ge

LO KBRt- 81
i+

HD 29/*o\NH 542 ,). / 4.1 2.6 46.1) 46.7 50.0 47.9

27 KUR[_ 81-
5

HD 29/"6WH 542 2.1 3.9 3.8 48.2 45.8 46.9 47.0

28 KBRt_ 82-
I

HP 1531//*6WH 542 4.0 2.7 2.7 53.6 47.3 52.0 51.0

29 KBRT,82-
2

HP 1531/.6WH 542 2.'l .l.o 52.7 47.6 49.9 50.1

30 KI]RI,82.
3

IJP 1531 /.6WH 542 t.4 0.9 3.7 48.2 47.8 5t.0 49.0

.)l KI]RI, 82

4

t tP 1531 /-6\Nt-t 542 L.O 0.8 ,1. I 5r.3 48.2 46.9 48.8

KBRL,82-
5

HP 15317'*6Wt1542 3.7 4.2 5.1 53.8 41.9 46.7 48.5

33 KURL 83-
I

w 485/.6WH 542 4.1 3.8 2.1 47.8 54.2 5r.0 51.0

34 KBRL,83-
2

w 485/"6WI I )+1 2.1 2.0 2.0 48.6 50.3 53.4 50.8

35 KtsRL 83-
3

W 485/*rrlVH i+,1 ,l.o 1.5 2.7 51.3 51.6 49.3 50.7

36 KBRL 83-

4

w 485/"6WH 542 3.9 1.9 0.9 49.3 51.2 48.7 49.7

37 KBRL 83.
5

w 485/.6WH 542 2.6 4.2 3.4 46.3 44.9 49.6 46.9

38 AI-DAN Donor Parent .)-L 0.8 I,6 3s.0 34.0 32.5 33.8
39 CMH

77.308
Donor Parent 1.9 J.L at 32.0 36.0 38.0 35.3

40 HS 567.71 Donor Parent 3.0 1.9 2.8 36.2 JZ- l 31.6 33.3
47 HD 29 Donor Parent 4.1 2.8 3.9 31.0 34.8 38.r 34.6
/a HP 153r Donor Parent 2.8 1.7 .1. I 29.1 34.5 33.7 32.4

+J w 485 Donor Parent 1n J.{ .1..) 36. I 37.0 35.6 36.2
14 tvFl s42 Ilecipier-rt part nt tt 1 77.9 16.1 17.3 41.7 4J.-1 45.8

Table 4.5: Performance of five top yielding near isogenics lines in each cross for
nomrc ar rstlcs

q

No.
Name Pedigree Plant

height
fcml

Days to
maturity

Number of
tiller/meter

Grains
per
spike

1000-
grains
weisht

1 KI]RI,
77-1

KBIi.t,
57 /*6PBW 313

92 146 714 63 46

z KI]III,
77-2

KBItT,
57/.6PBW 313

96
.148

119 64 45

J KBRI,
77-3

KBITL
57/*6PBW 343

94 117 724 57 45

4 KBRL
77-1

KBI{L
57 /*6PBW 313

89 116 132 56 48

:) KBRI-
77-5

KBItI,
57 /*6PBw* 313

90 146 143 5-t ia
+L

6 KBRI,57 [)onor Parent 97 1+9 I Z.) 54 46

7 PBW
343

Recipient parent 93 142 134 55 43

8 KBRL
78-1

At-DAN/*6WH
)+z

96 743 -116
67 46

9 KBRT-

78-2
AI_DAN/.6WH
542

94
.l4u

114 
_-_.-

63 51

ic characteristi
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s
No.

Name Pedigree Plant
height
(cm)

Days to
maturity

Number of
tilley'meter

Grains
per
spike

1000-
grains
weight

10 KBRI,
78-3

ALDAN//*6WH
542

95 747 119 58 42

77 KBRT,

78-4
ALDAN//*6WH
542

94 142 723 54 46

12 KBRL
78-5

ALDAN/.6WH
542

YJ 1 AnlaL 126 56 47

13 KBRI,
7t)-1

CMI {
77 .308/.6wrr
512

99 139 127 52 19

14 KBRL
79-2

CMH
77.308/.6wrl
J+Z

97 l-)/ 1+6 57 53

15 KBRI,
79-3

CMH
77.308/*6WH
542

98 "115 128 59 46

16 KBRI,
79-4

CMI I
77.308/.6WH
542

94 145 134 64 n1

t7 KBRL
79-5

CMFt
77.308/*6WH
542

95 142 133 63 47

18 KURt-
80-1

tf 567.71/.6wrl
542

93 139 141 67 49

19 KI]III,
80-2

tI 567.71 /.6wtl
542

94
.r 

38 121 64 51

20 KBRI,
80-3

H 567.71/*6WH
542

96 747 723 70 50

21 KI]RL
80-4

Il567.77 /.6W1'l
542

92 146 106 62 49

22 KBRI,
B0-s

H 567.71/*6WH
J+Z

90 146 119 51 43

z,) KBRL
81-1

tID 29/.6WH
512

89 148 -176
58 45

24 KBRT,

8-t-2

HD 29/.6WF{
542

87 1Aat+L 13'l 63 A1

25 KBRI-
81-3

HD 29/*6Wt1
542

93 146 130 61 47

26 KBITL
81-4

tlt) 29 /*6W11
542

94 140 124 65 46

27 KBI<t,
81-5

ttD 29/.6WH
)+z

96 717 106 58 50

28 KI]IiL
82-1

HP 1531/"6WH
542

92 112 104 57 43

29 KI]RI,
82-2

I IP.r531/.6Wr{
542

91 139 143 17

30 KBRL
82-3

HP 1531/.6WH
542

90 139 142 J1 47

31 KBRL
82-4

HP 1531/*6WH
542

94 144 736 60 46

3Z KBRL
82-5

HP 1531/*6WH
)+/

93 1+4 12-l 63 48

J.) Kt]RL w 485/"6\,VFI 97 146 177 59 A1

AICW&BlP, Progrcss Report, Vol.Ill (Crop Prtttectiort), 20-l 5 79



Days to
maturity

w 485/.6WI I
512

w 485/.6WH
J+1

ALDAN Donor Parent
Donor Parent

Donor Parent

Donor Parernt

HP 1531 Donor Parent
Donor Parent
Recipient Darent

Number of
tilley'meter
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PROGRAMME 5. LOOSE SMUT

5.1 EVALUATION oF Avr MATERIAL (201.9-14) AGAINST trstitago
segetum tritici
Loose smut is an internally seed borne disease caused by Llstilngo segetttnr tritict and
mainly prevalent in northern hills and plains zone. Though the disease can be
managcd my seecl treatment but resistant varieties are always liked by the farmers to
manage loose smut as it is economical and convenient. Keeping in view of higher
preference of host resistance, the entries of AVT i & II year (20"13-74), were inoculated
with local isolates of loose smut pathogen using'Go go' method at hot spot locations
like Hisar, Ludhiana, Durgapura, Karnal and Almora. These inoculated seeds were
sown again cluring 2074-75 crop season at these locations of NWPZ and NHZ for
expression of disease. A total of 206 entries out of which 93 from AVT II year 2073-74
and 113 from AVT I year 20'13-74 were screened. Both healthy as well as smutted
tillers were counted anci per cent infected tillers were calculatc.d.

The variations were also observecl amongst different genotypes at different locations
under artificially inocul;rted conditions. 'fhe loose smut inciclcnce in check variefv
'Sonalika' was in the range of 5.9 -90.3% at different locations. The highest and
avcrage disease scorc was taken for each entry. The detailcd clata of AVT II year and
AVT I vear of 2073-74 are presented in Table 5.1 and Tablc 5.2, respectively. The
promising entries in AVTs are:

AVT II"a year,2013-14

Irree (No infection at any location):
MACS 2977 (C\

Resistant (Average score: 0.1-5.0'Zr infection):
HI B4e8 (D) (C), HrB627 (D) (C), AKDW 2ee7-16(D) ( C), NrDW 295 (d) (C), UAS 428
(d) (C) and DDK i02e (C)

AV'f I.t \ear,2013-14

Free (No infection at any location):
VL 1003, VL 3002, SPL-DIC-O7, SPL-DIC-08, SPL-DIC-09, SPL-DIC-10 and TL.2999

Resistant (Average score: 0.1-5.0(Zr infection):
HPW 410, SPL-DIC-O3, SPL-DIC-O4, SPL-DIC-06, TL 2997,TL2942 (C\ andTL2969
(c)

COOPERATORS:

NAME
RIl'U BAL,A

s. K. JArN
S. S, KAITWASRA, R.S. tsENIWAL

P.S. SIIIlK}JAI\ A I & NI [IN CTIAWI-A
SUi)ltEIr.ft KUM,,\tt

CENTRE

I,UDIIIANA
ALMORA

IIISAR

I)URCAPUITA

DlVR, Kr\ltNAl
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xpresseq qllrtng zuI+-lJ cr( season

z
c,)

h 6

k
)r CN t

I. NORTH HILL ZONE

1 LIPW 376 la a
lJ.z 30.7 ol-.) 0.0 10.1 6't.3 23.7

) vL967 22.7 0.0 16.9 12.2 6.3 22.1 11.5

3 FrPW 2s1 (C) 10.0 51.1 45.7 0.0 8.4 5'1.4 23.1

4 HPW 3119 (C) 52.8 43.6 52.9 6.7 8.'r 52.9 32.8
6 H5277 (C) 9.7 0.0 50.7 0.0 5.1 50.7 13.1

6 r-rs 375 (c) 0.0 39.3 60.0 0.0 8.9 60.0 27.6

7 Frs 4e0 (c) 17.1 80.6 )2.+ 0.0 6.5 80.6 J l.-)

B r rs s07 (cr) 29.1 60.r1 38.3 0.0 10.5 60.4 27.6

9 Frs s'+2 (r) (c) ZZ.O 21.0 55.2 0.0 1.9 55.2 20.7

10 vt- 80'r (cr) 72.5 21.8 12.8 L.J 3.0 42.8 16.5

11 vr- B2e (cr) 6.3 L.) ..) 0.0 0.0 0.0 z-).3 5.9

12 vL Be2 (C) 0.0 30.7 40.5 14.9 35.7 40.5 24.4

l.) vr_ e07 (c) r 0.3 23.9 16.1 0.0 14.4 46.1 18.9

II. NOR IH WESTERN PLA N ZONE

14 HUW 666 38.5 50.3 81.1 13.6 5.7 81.1 37.8

15 PBW 681 aaA
zJ-1 49.1 67.4 23.0 13.8 67.4 34.1

16 wH1129 76.3 37.2 24.4 0.0 ,) _.) 37.2 76.2

t7 wH 1138 J |..2- 27.8 38.1 0.0 0.0 3U.1 79.4

18 wH 1142 0.0 50.2 47.5 / .,) 14.8 50.2 23.9

79 DBW 88 (r) (c) LJ.J 80.0 57.3 ,) t./ tJ./ 80.0 41.2

20 Dtsw e0 (r) (c) 0.0 60.1 0.0 0.0 0.0 60.7 72.0

20A Sonalika (Check) 12.9 80.8 64.7 37.7 /.).J 80.8 59.9

27 DPW 621-50 (C) 7.7 80.5 59.5 0.0 17.1 80.5 31.7

22 HD 2e67 (C.) 27.2 50.6 86.2 0.7 24.5 8(>.2 37.8

L,-') Hr) 3043 (C) 0.0 10.2 29.6 0.0 9.1 40.2 15.8

1t r rD 30se (cr) l -1.8 + ).o 38.3 0.0 r 9.8 13.6 /-.1--1

25 rrD 3086 (r) (c) 0.0 .1/.L 0.0 0.0 0.0 .) / .z 7.4

26 PBW seo (c) 40.0 10.3 59.9 29.6 z+.J str.9 38.8

27 PBW 644 (C) 38.7 40.9 11.6 7.4 5.7 40.9 79.7

28 PBW 660 (r) (c) 79.4 60.7 36.7 71 9.9 60.7 26.7

29 PDW 233 (C) 0.0 47.2 0.0 0.0 0.0 17.2 9.4

30 Pr)w 2e1 (c) 0.0 39.7 0.0 0.0 0.0 3c).7 7.9

31 Pr)w 3'r4 (c) 0.0 49.3 J+.2- 0.0 16.7 54.2 24.0

JL wH 1021 (C) 17.3 60.7 52.9 0.0 10.7 60.7 28.3

JJ wH 1080 (c) r.).o 50.7 44.3 2.9 13.5 54.7 25.0

34 wH 110s (c) JJ.J 47.8 87.3 16.7 3t.6 87.3 ,13.3

35 wH 1124 (r) (C) 0.0 60.3 0.0 0.0 0.0 60.3 72.7

III. NORTH EASTERN PLA N ZONE

-)o BIIW 3723 1.1.1 60.0 46.9 0.0 3.9 60.0 25.0

-)/ DI]W I07 32.5 tt0.t) 83.6 25.t) I O.+ 83.6 17.5

Table 5.1. Per cent infected tillers due to loose smut in the entries of AVl'IInd year
201,3-14 expressed durine 2014-15
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z
(,

h
fg

F.l

L

a
L

L

L a t

38 HD 3118 30.8 80.2 45.7 16.2 11 .1 80.2 36.8

39 K 1114 10.9 40.9 28.0 28.4 8.9 40.9 L.).+

40 c 306 (c) 17.5 39.3 56.2 2.1 23.9 56.2 27.8

'l0A Sonalika ( Check) 26.6 80.9 79.4 37.0 74.5 80.9 59.7

41 DBW 14 (C) 22.0 70.3 40.6 0.0 25.0 70.3 31.6

42 DBW 3e (C) 27.7 80.0 53.1 0.0 6.7 80.0 33.4

43 r{D 2733 (C) 6.6 40.6 43.9 0.0 7.0 4:\.9 ^t9.6

44 r rD 28813 (C) 20.8 50.0 zo.J 0.0 28.9 50.0 zJ.1

45 rrD 2e8s (c) .). + 60.1 5-r.5 ti.9 22.8 60.4 30.0

16 t II '1563 (c) 38.8 60.0 5ft.-l I +_l 17.7 60.0 37.9

+/ K 0307 (C) 37.9 70.3 20.0 0.0 2.6 70.3 26.2

48 K r006 (r) (c) 10.1 80.0 48.3 0.0 6.7 80.0 29.0

49 K 8027 (C) 23.8 40.,1 45.9 0.0 10.7 45.9 21.2

50 NW 2036 (C) 74.9 70.2 38.4 2.8 32.9 70.2 31.8

51 NW s0s4 (r) (c) 23.8 60.4 56.8 1.8 27.3 60.4 32.8

IV. CEN TRAL ZONE

52 I)UW 110 14.9 90.3 12.8 0.0 8.2 90.3 31.2

53 Hr 8736 (r)) I | ..') 60.0 0.0 0.0 2.1 60.0 16.7

5rl rrr 8737 (D) 0.0 60.6 0.0 0.0 2.7 60.6 12.7

55 MP 3382 0.0 50.6 42.4 0.0 zi.o 50.6 23.3

56 NIAW 1885 24.-l 80.0 42.1 l^t.4 ^tl.4 80.0 33.8

57 PBW 689 29.6 60.3 37.7 0.0 4.4 60.3 26.4

58 A e-30-r (D) (c) 28.5 0.0 0.0 0.0 28.5 7.1

59 cw 322 (C) 0.0 60.2 62.0 21. I 11.7 62.0 31.2

60 HD 2864 (C) 15.3 39.2 +.1.+ 4.8 34.7 43..1 27.5

60A Sonalika ( Check) 5.9 90.2 58.6 24.7 87.2 90.2 53.3

67 HD 2e32 (C) 9.2 35.7 Aa1 1.3 6.6 A1 ') 79.0

62 Hr i500 (c) 40.3 30.,1 16.7 10.1 40.3 24.4

63 Hr 1s44 (C) i 8.3 70.6 20.0 0.0 / ..) 70.6 Z,).J

64 Hr 84e8 (D) (C) 3..1 0.0 0.0 0.0 3.1 0.8

65 rrr 8627 (D) (C) 20.0 0.0 0.0 0.0 20.0 5.0

66 MP 3288 (C) 0.0 62.9 22.1 26.6 62.9 27.9

67 MP 3336 (C) 0.0 25.3 9.7 18.6 ZJ.J 13.2

6B MP 4010 (C) 3.8 81.0 54.5 72.7 25.8 81.0 35.4

69 MPO 1215 (d) (c) 25.6 90.2 0.0 iq 0.0 90.2 23.2

V. PENI {SULAR ZONE

70 NIAW 1994 0.0 0.0 5't.6 NC 17.2 57.6 17.2

71 uAs347 0.0 0.0 64.7 4.3 3.9 64.7 74.6

72 UAS'146 (D) 28.1 60.2 0.0 0.0 0.0 60.2 17.6

/J AKDW 2997-

16(D) ( C)
9.9 0.0 0.0 0.0 9.9 2.5

74 r rD 30e0 (r) (c) 0.0 30.9 18.9 0.0 21.8 30.9 14.3

75 Mncrs 6222 (C) 0.0 29.3 51.1 0.0 12.8 51.1 18.6
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t! F]

o
L

L

k
k

(^

76 MACS 6478 (C) 77.4 31.9 35.2 4.3 18.6 3tJ.2 20.3

77 Nr s43e (c) 2-t.1 81.2 0.0 9.3 8-1.2 27.9
78 NrAW 141s (C) zt.+ 60.2 29.6 0.0 79.3 60.2 26.1

79 NrDW 2es (d) (c) 16.7 0.0 0.0 2.1 76.7 +./
u0 I{aja083 (C) 12.0 80.3 81.1 20.0 16.8 81.1 42.0

1 80A Sonalika (Check) 24.3 90.3 44.2 36.4 63.8 90.3 51.8

81 UAS 428 (d) (c) 0.0 21.1 0.0 0.0 1.5 21.1 4.5
VI. SOU HERN HILLS ZO E

82 Cc'W(W) 1 (C-) ^16.3 JJ.+ 3.9 2.2 33.4 't3.9

83 Frw 2044 (C) 0.0 74.4 11.7 74.4 28.7
84 HW 5216 (C) 12.5 50.-l 6"1.1 93 2.6 ot-l 27.2
VII. SPECIAL TRIAL
85 DDK 1042 NS NS NS NS NS NS NS
86 MACS 5022 31.8 50.9 0.0 0.0 50.9 20.7

87 DDK 1029 (C) 0.0 0.0 z-3 2.,) 0.8

88 rJW 10e8 (r)(c) NS NS NS NS NS NS NS

89 Kharchia 65 (C) 15.5 60.3 42.8 8.4 18.1 ot.,..t 29.0

90 Kr{r.19 (C) 0.0 50.4 29.9 19.2 5.1 50.4 20.9

91 KRL 210 (C) 56.3 60.2 0.0 0.0 0.0 60.2 ZJ,J

92 MACS 24e6 (C) 31.8 20.9 1.0 20.7 31.8 18.6

93 MACS 2971 (C) 0.0 0.0 0.0 0.0 00 0.0

93A Sorralika (Check) 36.6 87.2 47.7 30.5 83.3 87.2 57.1

resseq qurrng zul+-15 cro season

A
z
c,)

h
e

e
L

U)

L
k

L
(t)

I. NORTTI ERN HILL ZONE
I IJPW 373 26.7 5.1 23.4 0.0 72.7 zo.,/ 73.6

2 IIPW 4OO 15.3 10.0 48.7 1.8 3.5 48.7 r 5.9

J HPW 401 22.9 "t5.2 20.4 3.5 7.7 22.9 13.9

4 IJPW 410 0.0 20.5 0.0 0.0 3.4 20.5 4.8
tr I IPW.11-I a'7 | 20.0 .18.0 8.u 11.0 'lU.0 25.0

6 I IPW:112 2it.3 1).4 16.1) .0 1-1.1 46.9 22.9

7 115 547 0.0 30.r 30.6 .0 6.0 30.6 13.3

8 us ss8 20.2 30.3 35.7 0 4.4 35.7 18.1

9 HS 562 33.9 50.7 32.5 2.9 12.3 50.7 26.4

10 H5577 23.6 30.3 47.2 5.9 42.0 Aa n 28.6

11 r{s 590 8.8 60.0 28.3 3.9 13.1 60.0 22.8

12 Fts s91 9.+ 90.1 43.f1 0.0 19.0 90.'l 32.5

Table 5.2. Per cent infected tillers due to loose smut in the entries of AVT lst y€nr
20'1.3-1.4 expre ss ed durins 2014-15
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F.l
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l3 t{s 592 42.9 40.3 18.0 :11.8 27.3 42.9 32.0

14 IIS 593 21.2 40.0 28.9 84.4 0.7 84.4 35.0

15 HS 594 0.0 60.2 41.3 A' .r1 
,1 60.2 25.4

16 HS 595 21.2 30.2 9.6 0.0 '19.2 30.2 16.0
1'7 uP 2890 30.,1 90.3 17.2 J.Z 32.1 90.3 35.0

18 uP 289r 10.5 30.2 61.5 t9.4 36.9 67.5 Jt./

79 vL976 15.6 30.3 56.9 14.3 6.5 56.9 1A .7

20 vL977 7.1 40.2 38.0 0.0 0.0 40.2 77.7

20. A Sonalika ( Check) 38.2 90.7 58.1 16.2 65.5 90.7 59.7

2l vL 1003 0.0 0.0 0.0 0.0 0.0 0.0 0.0

22 vL 100.1 19.5 0.0 79.7 0.7 10.3 79.7 22.0

13 vL 3002 0.0 0.0 0.0 0.0 0.0 0.0 0.0

24 vL 3004 9.5 30.2 63.5 35.7 29.8 63.5 33.8

25 vL 300s 28.8 40.2 39.5 0.0 5.6 40.2 22.8

26 vl.3006 o.o 30.7 49.4 0.0 ", 1 49.4 17.8

II. NORT WESTERN PLAIN ZONE

27 I)I]W 95 7l 50.,1 60.0 18.0 -lJ. o 60.0 33.8

28 I)BW 128 11.7 60.1 21.8 0.0 5.9 60.1 20.5

29 DBW 129 18.9 50.2 36.3 13.4 l.)-I 50.2 26.4

30 tID 3128 5.8 60.3 17.9 72.2 72.2 39.7

.)l HD 3132 l.).:) 70.3 41.2 4.0 2.6 70.3 zo.J

JZ HD 3133 32.8 50.0 6.4 5.6 8.9 50.0 20.7

.)J HI) 3139 26.4 70.3 16.0 't.7 .1.+ 70.3 23.6

34 HD,1730 60.2 0.0 0.0 0.0 60.2 15.0

35 tluw 67s 0.0 80.2 51.8 0.0 11 .5 80.2 28.7

36 K1204 24.3 50.0 34.6 3.0 77.9 50.0 26.0

:)/ MP 7277 J.-)..) 40.3 0.0 0.0 1.5 40.3 15.0

38 PBW 677 13.0 JU.J 54,4 23.9 73.4 54.4 27.0

39 PBW 692 26.7 45.1 32.9 0.0 9.7 +). I 22.9

,+0 PBW 695 10.6 60.2 47.9 Lt.J 12.-l 60.2 28.4

,10. A Sonalika ( Ciheck) 30.6 90.3 58.0 32.8 73.8 90.3 57.7

11 PBW 697 32.5 50.0 63.8 /.1./ 9.8 73.7 16.0

+l PBW 698 r 8.8 40.2 77.4 / .J 19.7 71.4 31.5

+J PBW 702 17.9 60.0 57.5 t/.J 26.9 60.0 35.9

14 PBW 703 10.6 60.2 59.8 7.2 30.1 60.2 33.6

45 PLJW 706 40.4 40.4 42.6 0.0 27.6 +,/-.o 29.0

46 TL 2995 29.3 10.1 0.0 0.0 0.8 29.3 8.0
An UAS 356 0.0 ,10.5 27.5 0.0 9.0 40.5 15.4

48 wI{ 1154 38.7 20.2 0.0 2.1 0.0 38.7 12.2

49 wH 1156 0.0 30.3 59.2 2.2 2.8 59.2 18.9

50 wH7157 2.9 20.4 75.7 38.1 2.8 38.1 16.0

51 WH 116.1 17.7 50.4 49.0 28.6 21.6 50.4 33.4

III. NORT EASTERN PLAIN ZONE
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52 DBW 126 3.1.4 60.1 56.2 2.7 17.6 60.1 33.5

53 DBW 98 22.0 25.7 0.0 0.0 0.0 25.7 9.5

54 IlD3'127 0.0 50.4 27.5 7.7 "12.5 50.4 18.4

55 FIUW 661 16.3 40.2 30.2 0.7 0.0 40.2 17.5

56 tltJw 677 29.0 40.8 27.4 0.0 13.8 40.8 22.2

57 HUW 679 36.8 50.0 J.J 2.2 0.0 50.0 18.5

58 I'BW 693 19.4 70.2 18.4 22.7 "t6.7 70.2 35.5

59 PBW 701 42.3 60.3 39.5 16.9 6.1 60.3 33.0

60 PBW 704 zJ.5 40.2 35.0 1.8 22.5 40.2 24.9

60. A Sonalika (Check) 52.) 81.0 50.2 44.4 / J.J 81.0 56.3

61 uP 2855 9.1 50.3 4)..1 7.7 19.2 50.3 zo..)

62 wH.r132 12.7 25.3 0.0 0.0 0.0 25.3 7.6

IV. CENTI AL ZONE

63 cc 1010 0.0 0.0 65.6 78.2 13.7 78.2 31.5

64 r)DW 30 (D) 25.4 0.0 0.0 0.0 0.0 25.4 5.1

65 CW 451 0.0 30.1 55.2 26.1 15.3 55.2 25.3

66 CW,155 3.5 30.7 21.4 9.4 20.0 30.7 't7.6

67 HD 3146 LL.'' 50.2 6.5 14.3 6.9 50.2 20.0

68 rrD 4728 (D) 18.0 25.5 0.0 0.0 0.0 25.5 8.7

69 Hr 8750 (D) 0.0 J/.2 0.0 0.0 0.0 ,)/.2 1A

70 Hr 87ss (D) 0.0 27.8 0.0 0.0 0.0 27.8 5.6

71 K 1215 0.0 50.5 25.2 8.1 .A
L-+ 50.5 77.2

72 K1217 1.5 40.6 71.1 0.0 18.9 71.1 26.4

73 MACS 3e16 (D) 25,8 3s.3 0.0 0.0 0.0 35.3 12.2

/4 MACS 3927 (D) 0.0 37.2 ,)2.+ 0.0 0.0 37.2 13.9

75 MACS 6604 0.0 27.6 43.0 3.1 12.0 4:1.0 17.1

76 MP 7279 65.1 25.8 52.6 17.2 28.6 65.1 37.9

77 NIAW 2O3O 16.0 30.6 45.3
.r 

5.4 72.9 ,15.3 24.0

78 UAS 4s1 (D) LJ. / 0.0 0.0 0.0 4.8 2:\.7 5.7

V. PENIN ULAR ZONE

79 DDW 27 (D) 0.0 29.1 17.5 0.0 1.1 29.7 10.1

80 Ilt 87s1 (D) 3.6 JJ. Z. 0.0 0.0 0.0 3:\.2 /.4

80. A Sorralika ( Check) 0.0 86.3 39.3 29.4 77.9 8(;.3 46.6

81 Hr 87s4 (D) 34.7 37.2 0.0 0.0 13.3 37.2 16.9

82 K1213 38.8 A1 .)
a t.L 51.5 2.8 8.9 51.5 28.6

83 uP 2864 0.0 40.3 58.7 30.4 14.8 58.7 28.8

VI. SOU'I ERN HILLS ZONE
84 MACS 6507 2.0 10.6 50.8 39.3 13.6 50.8 29.3

85 UAS 358 13.8 0.0 41.1 r 5.8 10.8 4-1.1 16.3

VII. SPECI AL TRIAL (Dicoccum and Sa linity arrd Alka inity)
86 DBW 154 72.5 57.7 40.6 0.0 20.0 5V.7 26.0

87 I)BW 155 16.2

i.r.o

o.-> . L 19.0

0.0

0.0 26.5 o.)..z- .t I.t,

8B SPL-DIC-01 L.-').+ 0.0 0.9 21.+ 8.7
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89 SPL-DIC-02 0.0 27.6 0.0 0.0 0.0 27.6 5.5

90 SPT,-DIC-03 0.0 79.5 0.0 0.0 0.0 19.5 3.9

97 SPI,-DIC_04 0.0 zt.-) 0.0 0.0 0.0 21.3 4.3

92 SPL-DIC-05 0.0 27.7 0.0 0.0 0.0 27.7 5.1

93 SPL-DIC-06 0.0 t.)./ 0.0 0.0 0.0 13.7 2.7

94 SPL-DIC-07 0.0 0.0 0.0 0.0 0.0 0.0

95 SPL-DIC-08 0.0 0.0 0.0 0.0 0.0 0.0

Y6 SPI,-DIC_09 0.0 0.0 0.0 0.0 0.0 0.0

97 SPL-DIC-10 0.0 0.0 0.0 0.0 0.0 0.0

98 SPI,-DIC-11 0.0 50.5 0.0 1( 50.5 13.0

II. SPECI L TRIAL (TRI'IICALE

99 t-1,2996 1.1.6 29.3 0.0 0.0 0.0 29.3 8.8

100 'f L 2997 0.0 21.6 0.0 0.0 0.0 27.6 4.3

100. A Sonalika ( Check) 36.3 90.3 52.2 :\9.6 67.9 90.3 56.7

101 "l'L2998 44.0 0.0 0.0 0.0 44.0 11.0

102 TL2999 0.0 0.0 0.0 0.0 0.0 0.0

10:l rt. 3000 f.i 60.7 0.0 0.0 0.0 60.7 "12.4

10'1 'f1.2e42 (C) 0.0 0.0 9.6 0.0 0.0 9.6 7.9

105 tL.2e6e (c) 9.6 0.0 0.0 0.0 0.0 9.6 1.9

IV. SPECI L TRIAL (MABBAIL ENTR ES)

706 PBW 722 22.1 70.6 +/.L 50.0 10.8 70.6 40.7

707 PBW 723 10.1 6-1.5 42.2 37.2 16.5 67.5 3Z.J
.108

KB 2012-03 11 .8 60.3 67.5 3.0 6.7 67.5 29.9

109 tID 2932+5126 22.2 27.1 59.0 2..) 17.5 59.0 25.6
'r10 IID 2932-Lr19/5125 17.6 70.3 33.1 15.8 13.3 70.3 30.0

111 MMtsI- 2i]3 60.3 70.6 50.4 0.0 25.9 70.6 41.5

172 r{uw 234 (c) 15.4 80.0 67.5 1a -t,)./ 17.8 80.0 38.9

113 PBW 343 (C) aA 1L+. I 80.2 56,7 0.0 4.9 80.2 .t.7.2

Source:DR.S.K. Iain Almora
114 v w 0565 1.4 JJ.Z 0.0 0.0 0.0 5t.z 7.5

115 v w 0636 0.0 29.1 0.0 0.0 0.0 29.7 5.8

176 v w 0752 0.0 0.0 0.0 0.0 0.0 0.0

7-17 v w 0810 0.0 0.0 0.0 0.0 0.0 0.0

1tu v w 085s 0.0 0.0 0.0 0.0 0.0 0.0

119 v w 0912 0.0 0.0 0.0 0.0 0.0 0.0

Basic studies

PAU, Ludhiana and IIWBR, Karnal
(Ritu Bala, Satish Kumar, N S Bains and Indu Sharma")
*Corresponding author email: ispddwr@gmail.com
Development of loose smut resistant near isogenic lines (NIl.s)
Locrse smut of wheat, caused by Ustilngo tritici (Pers.) Rostr., occurs throughout the
worlci wherever wheat is grown. Yielcl losscs rcsulting from the pathogcn are
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typically small but even a 1-2 % infection can reduce profit to the farmers by 5-20%
and if unchecked, the infection can build up over years to inJlict substantial damage.
Loose smut is an internallv seed borne disease and can be effectively conholled by
hreating seed with svstemic fungiciders like carboxin, carbelrdazim and the triazole
group of chemicals. At this point of time, environmental concerns, along with the
availability of rapid and precise molecular techniques for gene transfer favor the
exploi'ation of the resistance option. This approach requires cataloging of resistance
genes and their incorporation and pyramiding in the relevant germplasm. The
majority of the studies carried out on resistance thus far have indicated a simple
genetic basis for loose smut resistance, with resistance bcing complete and governed
by major genL.s. This augurs wc'll for marker-assisted seleclion, which also provicles a
solutior-r to screening relatcd problems i.e'. two gencration scree.ning cycle and the
need for individual floret inoculations.
Evaluation for loose smut resistance using artificial inoculation techniques was
initiated n 7976 at Punjab Agricultural University, Ludhiana. While a set of lines
representing breeding material which has been aclvancerd to the replicated yield
testing stage is screened every year, the resistant material iclerrtified in previous years
is also carried forward and re'-evaluated. Because of this continuilrg activity, PAU
has accumulated 622lines, which have remained resistant for at least 15 years with
some having maintained the resistant stafus over 35 years of testing against a
mixture of prevalent races of Ustilago tritici. This material has already been
deposited with National Bureau of Plant Genetic Resources, New Delhi.
Out of these 622 lines, a set of 20 lines namely ML 521, W 59, W 1676, W 2139,
w 2484, W 2531, W 2615,W 38gg,W 4461, W 4985, W 5100, W 5450, W 5792,W 5975,
W 6202, WL 7786, WL 2956,WL 3450, WL 3951 ancl WL5907 was selected for genetic
analysis of resistance and development of near isogenic lines for loose smut
resistance. These 20 resistant lines were crossecl with the widely grown but
susceptible cultivar, PBW343 (:Attila' s' :ND/ VG
9114/3/KAL/BB/ /YACO/VEE#S). The F1 s were backcrossed with the susceptible
cv. PBW 343. Subsequent selfing, selecbion and backcrossing was carried out up to
BC4F7 stage. Resistarrt plants were sclectecl and evaluated for loose smut resistance
for three years (2012-73,2073-74 and 2014-75). These loosc smut resistant lines over
the three years were designated as NILs for loose smut resistance.

Screening against Ustilngo segetum tritici, the causal organism of Loose smut
Artificial inoculations were done using smutted heads from a susceptible genotype,
PBW 343 which was inoculated in thc. prt'vious vear with mixbure of prevalent
isolates. The inoculations were done by dusting of chalamydospores from the
smutted earheads as described by Saini et al (1,989). At micl anthesis stage, upper
1f 4tn pornon of the spikelets was cut with scissors, covered over with the crossing
paper bag stapled along the stalk followecl by opening from top and dusting of
spores from the smutted earhead and again stapling the bag from top. Two earheads
in each line were inoculated ancl data was recorded as follows:
Loosc smut pcrcent infection=No of tillers infected/Total numbe.r of tillers x 100

Loose smut resistance
Loose smut resistant NILs from the crosses of 20 parents as listed abo'",e in the
backgrouncl of PBW343 were evaluated for resistance against the loosc smut fungus
by artificial inoculations and percent infection is given in the I'able 5..
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ectron oI near
S.No Name Pedigree Number

of Iines
Percenl loose smut nfection

20't2-13 2073-1.4 20't4-1,5 Averase
I I,SRL-1 Mt_ 521 ,/*5 PBW 343 1B 0.0 0.0 0.0 0.0
2 t-SRL_2 w 59 /.5 PBW 343 76 0.0 0.0 0.0 0.0
3 I,SRI,-3 w 1616 /*5 PBW 343 12 0.0 0.0 0.0 0.0
1 t,sRt,-4 w 2139 /*5 PBW 343 57 0.0 0.0 0.0 0.0
5 t,SRI--5 w 2.184 /-5 PBW 343 21 0.0 0.0 0.0 0.0
6 T,SRI-_6 w 2531 /*5 PBW 343 5 0.0 0.0 0.0 0.0
7 t.stir--7 w 26't5 /.5 PBW 343 65 0.0 0.0 0.0 0.0
8 T,SRI,.8 w 3899 /.5 PIIW 343 49 0.0 0.0 0.0 0.0
() I,SItI,-9 w 4461 /.5 PBW 343 59 0.0 0.0 0.0 0.0
10 t.sRI_-10 w 4985 /*5 PI3W 343 50 0.0 0.0 0.0 0.0
11 I,SRL.11 w 5100 /.5PBW 343 53 0.0 0.0 0.0 0.0
"t2 LSRL-I2 w 5450 /*'PBW 343 38 0.0 0.0 0.0 0.0
13 t.sRI--13 w 5792 /*5 PBW 343 69 0.0 0.0 0.0 0.0
74 I,SRI,-14 w5915 /.5PBW343 79 0.0 0.0 0.0 0.0
15 LSRI--15 w 6202 /.5 PBW 343 22 0.0 0.0 0.0 0.0
l6 t,sRt--r6 wL t786 /.5 PBW

343
20 0.0 0.0 0.0 0.0

17 LSRt--17 wL2956 /*'PBW
343

14 0.0 0.0 0.0 0.0

18 LSR[--18 wL3450 /*5PBW 343 19 0.0 0.0 0.0 0.0
19 LSRI,_19 wI- 395i /.5 PBW

3,13

0.0 0.0 0.0 0.0

20 I-SItI,-20 wI.5907 /.5 PBW
343

28 0.0 0.0 0.0 0.0

21 l\4L 521 Donor parent 10 0.0 0.0 0.0 0.0
22 w59 Donor paren 10 0.0 0.0 0.0 0.0
ZJ w 7676 Donor paren 10 0.0 0.0 0.0 0.0
24 w 2139 Donor paren 10 0.0 0.0 0.0 0.0
z3 w 2481 Donor paren 10 0.0 0.0 0.0 0.0
26 w 2531 Donor paren 10 0.0 0.0 0.0 0.0

27 w 2615 Don<lr paren 10 0.0 0.0 0.0 0.0
28 w 3899 [)onor paren l0 0.0 0.0 0.0 0.0
29 w 4467 Donor parent 10 0.0 0.0 0.0 0.0

30 w 4985 Donor parent 10 0.0 0.0 0.0 0.0

31 w 5100 Donor parent 10 0.0 0.0 0.0 0.0
JZ w 5450 Donor parent 10 0.0 0.0 0.0 0.0
.).) w 5792 Donor parent 10 0.0 0.0 0.0 0.0
.)4 w 5915 Donor parent 10 0.0 0.0 0.0 0.0

35 w 6202 Qolor parerrt 10 0.0 0.0 0.0 0.0

36 w1,1786 Donor parent 10 0.0 0.0 0.0 0.0

37 wI-2956 Donor parent 10 0.0 0.0 0.0 0.0

38 wI-3450 Donor parent 10 0.0 0.0 0.0 0.0
39 wL 3951 Donor parent 10 0.0 0.0 0.0 0.0

40 wt.5907 Donor parent l0 0.0 0.i) 0.0 0.0

4-l PBW3,l3 Recipient parent 10 53.78 42.85 32.73 43.12

Table 5.3.Loose smut infection of near isoeenic li
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PROGRAMME 6. POWDERY MILDEW

6.1: POWDERY MILDEW SCREENING NURSERY (PMSN)
Most of the popularly grown varieties of wheat in NWPZ are suscc,ptible to this
dist'ase. Powdery mildew is emerging as an important cliseasc of wheat in NWPZ
and Nt-lZ during cool vears ancl may causLr heavy losscs in susccpLible varieties.
During favourable environment, the varielies are prone to powdery milclew ancl may
suffer heavily if infected at early stage of their growth. Keeping in view the
importance of powdery mildew, during 2074-15 crop season, 184 entries including
AVT I and II year along with entries found resistant during previous crop seasons
were scrcened agarnst powdery mildew at hot spot locations in NHZ and NWPZ.
The data of six krcations, viz., Shimla, Almora, Pantnagar, Malan, wellington and
Dhaulakuan were taken into consideration. (disease devclopment was not good at
Bajaura and Ranichauri). Inoculations were done with the local isolate by dusting
the inoculum on the test entries. Scoring was done at dough stage on 0-9 scale
representing incidence of disease vertically in height of plants. The disease scores of
AVT entries along with check varieties have been presentt-.d in Table 6.1 and that of
resistant erntries iclentifiecl cluring pre'vious years. The entries found promising
against powclery mildew arc,:

Resistant Entries: Twentv five entries showed resistance (Av. score 0-3, highest score
upto 5) : HPW 251 (C), F{S 490 (C), HD 3043 (C), TL2942 (C), TL 2969 (C),VL7007,
vL 3002, MACS 972 (d), MACS 4020 (d), DBW 184, DDK 1048, TL 3002, TL 3003, TL
3004, TI- 3005, HPBW 01, HPBW 02, HUW 777, HW 1095, PBW 677, MACS 5022 (

clic. ), TL2996 (T ), TL 2998 (T ), TL 2999 (T ) and TL 3000 (T')

COOPERATORS:

NAME

s. K. JArN

s.c. IIHARDWAJ, O. P.CANGWAR

DHANBIIi SINCFI

S. K. I{ANi\

P, NALL,AI}]AIVIBI & C. UN4A IV1AHESIIWARI

J. KUMAI{, DEEPSHIKI]A, K SRIVAS'IAVA

It. SELVAKUN4AII , SUDHEEIT KUMAR

UNIT)

CENTRE

ALMORA

SF{IMI-A

DIIAUI-AKLIAN

N'lr\LAN

rr'ryF.Lt.lNCITON

PANTNACAR

DWR, Ki\RNAL (COORDINATING
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Table 5.1. Powdery mildew screening nursery, 201,4-15

z
6

6

F e

U)

q)

3
U)

I. NORTHERN HILL ZONE
1 FIS 562 5 5 0 5 7 Z ,1 7

2 F{PW 251 (C) 3 1 0 5 3 1 2

3 rIPW 3,19 (C) 1 3 0 5 6 0 3 6

4 Frs 375 (C) 3
.l

+ 5 9 1 A 9

5 I IS -I9O (C) 1 I 4 5 A 0 3 5

6 I'IS 507 (C) 1 5 0 7 2 0 3 7

7 Frs s42 (c) 1 l 6 9 I AI 9
8 vL 804 (C ) I 3 7 7 9 1 5 9
9 vL 829 (C) 1 6 7 9 0 5 9

10 vL 8e2 (C) 3 1 6 5 7 1 7

11 vL e07 (c) 1 9 5 7 9 I 5 9

II. NORTH WESTERN PLAIN ZC)NE
12 FID 4730 1

1
I 8 7 9 2 q 9

IJ MP 1277 I I 6 7 9 z A+ 9

14 wFI 1'164 I 7 6 7 9 3 6 9

15 r)llw 88 (c) 3 6 5 () 3 6 9

lo DBW e0 (C) 3 6 7 9 z 5 9
1a DPW 621-s0 (C) 3 5 6 5 9 1 5 9

18 rrD 2967 (C\ I 9 + L)
.l

5 o

79 HD 3043 (C) 1 1 1 5 2 0 Z 5

20 FID 3059 (C) 1 5 n+ 7 q a
J A 7

20A PBW 343 (Check) 7 9 4+ a 9 q 7 9

27 Frr) 3086 (C) I 5 3 7 9 A 5 9

22 PBW 644 (C) 5 5 + 7 9 A 6 9

LO PDW 233 (C) 1 7 8 7 9 6 t) 9

24 PDW 291 (C) I 9 8 8 9 o 7 9

25 PDW 314 (C) 1 7 8 8 9 t+ 6 9

26 wH 1021 (C) 7 9 6 7 9 At 7 9

27 wFr 1080 (c) 7 7 a 7 9 3 6 9

28 wr r n0s (c) 3 7 6 7 9 :) 6 9

29 Wf l 112:l (C) 3 5 6 7 9 3 6 9

30 wr r 1142 (r)c) 3 7 6 7 9 5 6 9

III. NC RTH EASTERN PLAIN Z()NE
JI c 306 (c) 3 7 6 6 tr 7

32 HD 2888 (C) 3 6 7 9 5 6 u

.1,1 K 8027 (C) 9 J 5 8 q 7 7 9

IV. CE \TRAL ZONE
')l HD +728 (d 3 5 8 7 6 7 o 8

35 I ID .1730 (d) 3 5 5 7 6 4 q 7

36 cw 322 (C) a
J .1 6 8 9 4 6 9

37 HD 2864 rc 7 5 6 7 9 2 6 9

38 HD2932(C 7 5 4 7 o 4 6 q

39 HI1544 (c) 9 9 4 8 9 z 7 9

40 tjr 8498 (D) (C) 7 9 B 7 o 6 8 o

'10,A PllW 343 (Check) 7 9 6 8 9 5 7 o

.11 t\ 8737 (DXr) (C 7 7 7 9 5 7 9

A I CW €r Il I P, P r o gr e ss Il ep ort, V o l. I I I (C r o p Pr o t e c ti o n), 201 5 91,



z
(n |lJ U)

-

2
0, U)ir

|.,AL MP 3336 (C) 7 7 2 7 o (
t) 9

A'.iJ MP 4010 (C) 5 7 J 8 9 5 6 9
44 MPO 121s (d) (C) ( 3 7 9 6 o 9
V. PE INSULAR ZONE
45 MACS 3e27 (d) 3 5 6 7 5 7 6 7

46 NIAW 2030 3 7 1 5 9 tr 6 9
4/ AKDW 2e97-16(d\ (Cl 9 7 Z ( 9 ia o 9
48 DBW e3 (r) (C) 5 3 1 7 9 tr 6 9
49 MACS 6222 (C) 7 3 6 7 9 5 6 9
50 MACS 6478 (C) 3 3 5 7 9 5 5 9
51 Nl5lI ((-) 5 I 4 5 9 5 t 9
52 N]AW 14r5 (C) 5 I 4 7 9 3 5 o

J.1 UAS 3.17 (I) (C) I 3 3 7 9 3 4 o

54 UAS,t28 (d) (C) 3 4T 5 9 5 q 9

55 UAS 446 (d) (r) (C) 3 3 6 9 5 5 9

VII. S 'ECIAL TRIAL
56 (IlD 2932 + Lr 19/5125\ 3 3 2 7 9 5 5 9
57 MMBI- 283 5 5 3 7 9 5 o 9
58 PBW 723 3 5 8 9 3 q q

59 DBW 14 (C) 3 3 2 7 9 4 q 9
60 Dr)K 1029 (C) 3 0 2 0 1I 6 2 6

60A PBW 343 (Check) R 7 7 8 9 6 7 9

61 HD 2985 (C) J 5 6 7 9 6 6 9
oz Hr 1563 (C) J 7 A 7 o 5 6 9

63 HUW 234 (C) q 7 7 7 9 5 7 9

64 Frw 1098 (C) 1 1 6 1 5 3 6

65 K 0307 (C) 3 5 ,) 7 o 2 5 o

66 Kharchia 65 (C) 5 I 3 8 9 â 5 9

67 Knr..r9 (c) 3 0 2 8 9 5 5 9

68 KRL 210 (C) 3 0 6 5 6 3 4 6

69 PBW 343 (C) J .1 8 7 9 5 6 o

70 L<el {q8!lq J 7 7 7 9 5 o 9

71 'tl,2e42 (C) I 0 0 1
I t) 0 1

72 -tL2969 (C\ I 0 0 0 I 0 0 I
/J wH 542 (C) J 0 4 7 9 5 5 9

AVT I Year
I. NORTHERN HILL ZONE
74 IJPW 393 .-) 5 6 7 9 .) 6 o

75 I.IPW 394 J 1 6 7 z 2 â 7

76 IIPW 4'13 1 3 6 7 9 a
.f 5 9

77 IfPW 421 I I 4 7 9 2 4 9
78 IIPW 422 I I 6 7 1 1 3 7
79 Irs 580

-l
I 4 7 9 3 A+ 9

80 Ils 583 3 7 6 7 9 5 o o

80A PBW 343 (Check) q 7 8 8 9 q 7 9

8'l ItS 590 3 5 6 5 9 5 6 9
82 I IS 596 3

.t A J-
7

9 3 5 9

83 tIs 597 3 3 u 9 2 6 9
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t U)

F

84 HS 598 3 I 6 7 9 3 5 9

B5 I IS 599 1I 3 Aa 7 9 J tr 9

86 FIS 600 1 1 6 7 9 2 4 9

87 FIS 601 1 3 z 7 9 2 4 9

88 uP 2917 1
tr 3 7 o 3 5 9

89 uP 2918 1 3 7 7 9 3 9

90 vL 1005 I 3 6 7 9 5 5 9

91 vI_ 1006 i 5 7 5 9 4 5 9

92 vt- 1007 1 5 0 3 3 3 3 5

YJ vL 3002 I I + J 1 2 z 4

94 vt.3007 3 3 Z 7 9 2 4 9

95 VL 3OOB 1 3 6 tr 9 2 4 9

96 v1.3009 't
3 8 7 9 2 9

97 VL,1001 3 0 4 7 9 1 4 9

II. NO, RTH WESTERN PLAIN ZC NE

98 DBW 147 1 1 6 7 9 2 L+ 9

99 DBW 148 3 7 8 7 9 ,a o 9

100 DBW 150 1 7 t5 7 9 3 b 9

100A PBW 343 (Check) 6 9 9 7 9 6 8 9

10.1 DDW 31 3 3 7 5 9 3 5 9

102 DDW 32 1 5 7 5 o o 6 9

103 rID 3159 3 q 7 7 9 4 6 9

104 HD 3165 ( 3 6 7 9 z 6 9

105 HD 3774 3 3 o 7 9 4 5 9

106 Ilt 1604 I 5 7 7 9 5 6 o

107 HI 1605 I 3 7 7 9 6 6 9

r 0rl IIUW 688 I 5 9 7 9 7 6 9

109 K r3'r2 I 'l
B 5 9 3 5 q

110 K 1313 3 3 6 7 9 3 o 9

111 K 1314 1
I I 7 5 9 3 ./1 9

112 MACS 3949 I 3 7 5 9 6 5 9

113 MACS 4024 3 J 6 7 9 6 6 9

1^14 NW 6024 N. S. N.S N.S N.S NS N. S. N. S. NS
115 I'BW 707 .) 7 ,1 7 9 5 b o

lltr PRW 709 3 5 8 7 9 3 6 o

777 PUW 716 ,) 7 8 7 o 5 7 o

118 PBW 718 5 7 7 7 9 4 7 9

779 PBW 719 5 3 8 7 9 J 6 9

120 uP 2883 J 7 8 7 9 J 6 9

120A PBW 343 (Check) 5 9 9 8 9 7 9

121 wIr l^179 ,) I 8 7 o 3 7 o

III NC RTH EASTERN PLAIN ZC NE
122 I ID 3171 3 IJ 7 Y J 6 9

723 K1317 3 3 7 7 I J 4 7

IV. CENT'RAL ZONE
1aAlLa cc 1015 ( 3 7 7 o 6 6 q

125 CW 463 7 I 6 8 q + b o

126 Ill i1759 (cl) 7 3 8 7 9 7 7 9
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a

q
0,/ k

bo

o 2

e

o
3

tt)

V. PE INSULAR ZONE
127 cw r3r5_Gu 5 0 6 3 5 6 4 6
128 IID 3164 5 5 + 7 9 3 6 9
129 HI8765 (ct) 3 3 6 8 9 7 6 9
130 IWS712 tr U 3 7 6 z AT 7
131 K 1315 3 5 -+ 5 2 4 5

I.)-i MACS 3e70 (d) 1 0 6 3 9 3 4 9
133 MACS 3972 (d\ 3 0 3 5 I 3 3 tr

134 MACS 4020 (c1) I 3 1 5 2 2 3 (
l.1l PBW 721 I 5 6 7 9 3 6 9
136 UAS 360 'l

3 7 7 1 3 A 7
t,)/ UAS 36] 3 3 6 5 9 3 5 9
r38 Lq41i1l4t 3 0 8 I 5 4 8
139 LU491€]4L 3 6 7 9 5 6 9
VI. SP ECIAL TRIAL (Dicoccum nd Sai nity a d Alka nity)
140 DBW 181 I J 7 5 7 6 i 7

1"tu
141

PtlW 343 (Check) 9 7 7 8 5 7 o

DBW 182 5 a.) 6 7 3 4 tr 7

112 I)BW 183 J 0 ) 7 o 1 4 9
143 DI]W 184 .-) 3 3 R 1 ,) 5

144 I)BW 185 .-) 5 6 7 3 1 5 7
.1.15 I)t)K.r048 3 1 2 5 1 3 3 5

116 DDK 1049 I I 7 ) 3 .) 3 7
747 KRt- 350

.l
3 7 5 6 2 + 7

t4u KItL 351 3 I 6 7 3 2 4 7
119 MACS 5041 3 1 6 3 1 3 J 6

150 MACS 5043 3 3 8 7 9 3 6 9
151 WFI1309 q tr 7 5 6 5 6 7

VII. S ECIAL TRIAL (TRITICAL E)

t5: TL 300r I 0 at 0 3 2 R

153 TL 3002 I 3 0 0 1 2 I 3

l)4 TI- 3003 1 0 0 0 1 3 'l 2

155 TL 3004 I 0 0 0 I 2 1 2
156 I'1. 3005 1 II 0 n 1

I Z 1 2
VIII. S IICIAL TRIAL (MABB/N L (KB) NTRI s)
157 t)wR-NIt.-0r 5 i) 0 7 9 3 5 9
r5E I)WI<.NII--02 5 3 B 7 9 5 6 9
l5c) I ID 3209

.l
I 8 7 9 .1a 5 9

160 KII2012-03 5 7 7 7 I 5 6 7

160,4 PBW 343 (Check) 5 9 7 7 9 6 7 9
IX. SPECIAL TRIAL (Wheat Biofo rtification)
767 F{PBW 01 7 0 4 0 I J 2 +
toz HPI]W 02 1 0 2 0 I a.) I a

J

163 FIPBW 05 I 3 Aa 5 5 .) '+ (
161 I]PBW 07 5 5 8 7 6 Z 6 8
165 TIPBW 08 l 3 8 7 C) 2 ) 8
r66 I'{PBW 09 1 0 8 7 I 3 J 8
167 F{UW 695 5 0 6 0 I .1 J 6
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o

A. Resistant to (Av.0-3 Score, Highest Score up to
Source: AVT IInd Year 2004-05

Source: AVT IInd Year 2007-08

b0

(.t)

bo

OJ

3
IIUW 711

Source: AVT Ist Year 2013-14
2

i
9

PBW 677
NIAW 2O3O

MACS 5031 ( ctic.

MACS 5022 ( dic.

PBW 343 (Check

TL 3000 ( "f

*Powdery Mildew Score (0-9)
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PROCI{AMME 7. RECION SPECIFIC DISEASES OF T,IMII'ED IMPORTANCE

7;t FUSARIUM HEAD BLIGHT (FHB) OR HEAD SCAB

F u s a ri urn gr amin e annn Schw ab e (G ibb er ell a z e ae ( Schwe in) Petch. )

E'n,aluation of AVT materials

Test Locations: Karnal , Dhaulakuan and Gurdaspur

AVT entries alongwith checks were evaluated under artificially inoculated
conditions at Karnal and Dhaulakuan in polyhouse. Fusnrirtm grnninennlrr culture
was supplied to Dhaulakuan center by IIWBR, Karnal for artificial inoculation.
Disease development was good at all centres. Diseasc scoring scale (0-5) has been
used. Entry-wise reaction of AVT-ll and AVT-lst year entries (2074-2075) has been
given in Tables 7.1 and 7.2, respectwely. Data for 2nd year entries has also been given
in Table 1.5. On the basis of highest score, none of the genotvpe was found resistant.
Following lines showed moderate resistance (av. Score upto 2):
AVT 2.4 Year
HS 562, HPW 251 (C) , MP 7277 , WH 1080 (C), K 8027 (C) and 'IL 2942 (C)
AVT L't Year
HPW 394, HPW 413, FIPW 121,H5 583, IJS 590, HS 596, I{S 597,1_IS 598, UP 2978,VL
1005, VL 1006, VL 4001, DBW 150, K 1317, MACS 4020 (cl), UAS 360, DBW 1B4,

MACS 5041, MACS 5043. DWR NIL 02

Table 7.L.

multilocati

COOPERATORS

NAME
I\4 .S. SAIIAITAN

DIIANBIIT SINCH

JASPAL KAUR

P. NALLATHAMI]I& C. UMA MAHESHWARI

Performance of
rir

AVT 2nd year
201.4-201.5I testine d

CENTRE

KARNAI,
DT.IAUI,AKUAN

CURDASPUR

WELLINC'ION

material against head scab under
multrl(-)catr()na ng qurtn
S. No. [ntry I Welli Dhaulakuan C urdaspur Karnal HS AV
AVTII nd Year

I. NORTHERN HILL ZONE
I I IS 562 0 3 0 3 3 I

2 r{PW 251(C) l
I .1 0 3 AT z

J FIPW 349 (C) 1 4 2 3 1 J

,1 Frs 37s (c) I 5 0 5 J

3 HS.190 (C) 5 0 3 5 ,)

6 I ry qqz]ll I :) U 3 q .)

7 r rs s12 (c) 1 U 3 5 3
a vr- 804 (c) 1

( 0 3 q
J

9 vL 829 (C) 2 q 0 3 5 J

10 vL 892 (C) 1 E 0 3 J

11 vL e07 (c) "l 5 U 3 5 3

II. NOI .IH WESTERN PLAIN Z ONE
t2 I II)'1730 'l 3 3 .) J 3

1.1 MP 1277 1 2 - --d
,f 3 2

11 WII 116,1 1 ) U 5 5 3

15 DBW 8I] (C) 1
A+ 0 4 4 3
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S. No. Entrl Wellineton Dhaulakuan Gurdas Karnal HS AV
16 DBW e0 (C) 1 5 0 4 5 3
1al/ DPW 62.r-50 (C) 1 5 U ta 6 3

18 t-rD 2e67 (C) I 5 I 5 5 A

19 I {D 3043 (C) 1 .1 0 4 Aa 3
tn HD 30s9 (C) I 5 0 a,) 5 3

21 r{D 3086 (C) .l A 0 R 5 3

22 PBW 644 (C) z 1 0 .) 4 3

ZJ PDW 233 (C) 2 5 5 na R 4
11 PDW 291 (C) 2 5 5 .1 5 +

25 PDW 314 (C) .t
5 5 a

J 5 1

26 wrr 1021(c) I )1 0 5 5 3

27 wH.l080(c) I 3 0 3 3 z
28 wH 110s(c) 1 5 0 4 6 J

29 wH 1124(C) 1 5 0 5 3

30 WI{ 1142 (IXC) 1 5 0 3 5 .)

III. NORTH EASTERN PLAIN ZONE
,.)l _!,1q9]l) I 5 2 4 .)

r rD 2888 (C') I 5 n 5 5 3

.),) K 8027 (Cl I I 0 3 4 z

IV. CE \TRAL ZONE
34 LrD 4728 (d) 1 3 5 .) 5 3

35 FID4730 ((t 1 3 4 .-) 4 3

36 GW 322 (C) I 5 t.l 4 3

,-) / tID 2864 (C) 2 5 0 5 3

3B LID 2932 (C\ 5 t., 5 5 3

39 Ht1544 (c) I 5 0 5 5 J

40 Frr 8498 (C) (d) I 4 3 4 + 3

41 rlr 8737 (cl) (D (C) 2 4 5 A5 R 4

42 MP 3336 (C) I 5 il 5 5 3

43 MP 4010 (C) 1 4 0 + Ll 3

44 MPO 121s (d) (C) 1 4 5 3 n

V. PENINSULAR ZONE
45 MACS 3927 H\ 0 2 5 5 5 3

46 NIAW 2O3O 0 3 0 5 5 3

AKDW 2ee7-16 (.i)(C) 1 5 0 4 3
,18 DBW 93 (I) (C) I 0 3 ) 3

49 Mncs 6222 (C) 1. 5 I 3 5 3

50 MACS 6478 (C) 1 ) 0 tr 3

51 Nr s439 (C) I 5 U 4
a.f

52 NIAW 14-I5 (C) 2 5 0 A 5 a
J

53 UAS347 (I) (C) 1 5 0 5 tr 3

54 UAS 428 (d) (C) z A
i 3 3 l J

55 UAS 446 (d) (C) (I 1 5 I 4 q a
J

VII. SPHCIAL TRIAL
56 Ilt) 2932+ I r 19/Sr 25) 1 3 5 5 .t

57 MMI]I,283 I 3 (, 5 5 J

58 PtsW 723 I A 0 Aa 4 J

59 DBW 14 (C) 1 5 0 5 q .)

60 DDK 1029 (C) 0 6 5 J 5 na

61 HD 2985 (C) z 0 4 J

62 HI1563 (C) 2 5 0 4 5 3

o.-) HUW 23'1(Cr) I -1 0 5 3

o+ r{w 10e8 (c) n 5 U .) 5
a.)

A|CWbBlP, Progress lleport, Vol.lI I (Crop Protectiotr), 20'l 5 97



S. No, E Wellinston Dhaulakuan Gurdaspur Karnal HS AV
65 K 0307 (C) 2 0 q ( 3
66 Kharchia 65 (C) 2 R 0 q tr .)

67 KRL19 (C) nT 0 At 4 .)

68 KRI- 210 (C) 2 R t) tr 5 ,)

69 PBW 343 (C) 7 q 0 q q 5
70 RAI4083 (C) 2 A+ 0 q 5
7-l TL2e42 (C) 0 A 0 J 4 Z

72 I'L2969 (C\ 1 4 0 5 q J

/J wH 542 (C) 1
I 5 5 4 5 4

II -r_l

S. No. Entry Wellineton Dhaulakuan Gurdaspur Karnal HS AV
AVT Isl Year
I. NOR-IHERN HILL ZONE
I HPW 39.1 I ) 1 5 tr 3
2 I]PW 394 l .l

't
3 3 z

3 HPW 413 I 3 0 + 4 z
i+ IIPW.121 0 3 1 4 4 1

5 LIPW 122 I 4 1 5 5 J

6 Ils 580 0 5 0 4 5 a
J

7 r{s 583 0 3 1 3 3 2

HS 590 0 2 0 3 3 2

9 I IS 596 0 2 o 3 .1 2

10 HS 597 1 0 I 3 3 2

l1 Ils 598 1 J 0 3 3 z
t1 HS 599 I 4 0 A J

13 HS 600 I 4 3 3 4 a
J

74 HS 601 1
a
J 3 6 6 a

J

l) uP 2917 0 2 3 A A

16 uP 2918 0 3 0 3 J I

17 vt.1005 I 3 t) ,,| + Z

18 vt_ 1006 U 2 0 A 4 2

19 vL 1007 0 5 n 4 5 3

20 vL3002 l 4 0 5 3

27 vL 3007 1 4 0 ( 5 J

22 vr.3008 't
4 0 4 4a 3

ZJ vt- 3009 1 3 0 5 6 3

21 vt.4001 2 2 0 3 3 2

II. NOR TH WESTERN PLA N ZONE
25 DBW 747 1

I 1 0 5 5 3

26 DBW 148 1 2 0 5 5 J
27 DBW 150 1 J 0 ia 4 z
28 DDW 31 1 3 4 3 4 a

J

29 DDW32 1 4 tr 5 ( 4

30 HI) 3159 2 I (.) 4 4 J
a1
,)l I{D3165 I 5 0 q 5 3

.)z IrD 3174 I 5 0 q 5 3

,)J Hl 160,1 1 0 5 5 3

34 Ilt 1605 I 5 0 5 3

35 IJUW 688 1
t+ 0 5 3

36 K 1312 2 I 0 R tr 3

Table 7.2. Performance of AVT 1't year material against head scab ("/,, incidence)
under multil ocational testins durins 2014-2015
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S. No. Entry Wellineton Dhaulakuan Gurdasour Karnal HS AV
K 1313 1 3 1 4 4 J

38 K 1314 4 0 5 5 a

39 MACS 3949 0 3 R 5 AT

40 MACS 4024 I 5 3 5 6 A

A1al NW 6024 0 0

42 PBW 707 0 5 0 ( q 3

43 PBW 709 1 5 0 4 E 3
inTT PBW 7"16 1 0 4 5 3

45 PBW 718 1 5 0 5 3

46 PBW 719 1 5 0 5 5 3

17 uP 2883 1 5 1 4 5 3

48 wtI1179 .l 1a tl q 3

III. NORTH EASTERN PLA N ZONE
49 HD 3171 1 3 1 5 q 3

50 K1317 1 3 0 J 2

IV. CENTRAL ZONE
51 cc 1015 1 2 t, 5 5 3

52 CW 463 2 ,) 2 5 5
a
J

53 HI87s9 (ci) t 5 4 5 5 4

V. PEN NSULAR ZONE
CW 1315 (cl) 1 5 3 5 5 4

55 HD 3164 1 4 A+ 3

56 HI876s (d) 1 5 0 5 5 J

57 IWS772 1
I 5 0 5 5 a

J

58 K 1315 1 5 0 5 6 J

59 MACS 3970 (d) 1
I (

.-)
q 5 A

60 MACS 3e72 (d) 1 5 5 5 5 +

61 MACS 4020 (d) 1 3 0 3 3 I

oz PRW 721 2 2 0 tr .)

63 UAS 360 I 1 0 5 5 2

64 UAS 361 I 2 2 E 5 3

65 UAS 453 (d) I 5 4 5 5 4

66 UAS 455 (et
.l

3 5 3 5 3

VL SPECIAL TRIAL ( Dicoccum and salin v and Alkalinitv)
67 DBW 181 1 4 + 4 .1

68 DBW 182 1 4 0 5 6 J

69 DBW 183 n 4 0 5 5 3

70 DBW 184 n 4 0 3 4 2

71 DtsW 185 I A 0 -l /1 3

72 I)DK 10,18 0 4 4 q A

/J DDK 10.19 n 5 4 4l q 4

74 KRL 350 1 5 3 5 4

75 KRL 351 I q 0 { 6 3

76 MACS 5041 0 0 3 A ll 2

77 MACS 5043 0 0 3 4 4 Z

78 wt{ 1309 1 5 U 5 6 3

VII SP CIAL TRIAL ( TRIT CALE
7L) 'fL 3001 1 3 0 5 5 3

80 'fl,3002 I I 0 q q 3

81 1't_ 3003 1 E 0 ( ( 3

82 Tt,3004 1 J n 5 5 3

83 'rL 3005 I a q 5 4

VIII. SPECIAL TRIAL (MABB/ NIL (KB) E .JTRIES)
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-'i S. No.

l-87 :
Dhaulakuan Gurda

uttl]!]llll
85 DWR-NII--02

HD 3209

7.2FLAG SMUT, Urocystis agropyri (Preuss) Sch.

Test Locations: Karnal, F{isar, Ludhiana and Durgapura
Flag smut is soil and externally seed bone disease caused by Llrocyctis ngropyri. Tlte
spore of the pathogen can survive for longer period in the soil. Disease development
was good at all the centres. In AVT-2"d year genotypes (2014-15), the highest disease
ler,'el of 64.7 per cent w;ts observed in check variety HI 1563 at Durgapura centre.
Entry-wise reachion of AV'I'-ll and AVT-lst year entries (2014-15) has been given in
Tables 7.3 and 7.4, respectively. Data for 2nd year entries has also been given in Table
1.5. The entries mentioned below were found resistant (upto 10 % average disease
incidence) at all the three centres.

AVT II"a lear 201.4-15

Free: V[. 804 ( C ), VL.829 (C), HD 4730, WH 7764, HD 3043 (C), PDW 233 (C), PDW
2e1 (C), PDW 314 (C), WH 110s (C), K8027 (C), t{D a72B (cI),HD 4730 (d), HI B49B

(D) (C), MP 4010 (C), MPo i21s (d) (C), MACS 3927 (c1), AKDW 2997-16(LI) (C), UAS
42u (d) (C), UAS 446 (d) (l) (C), (HD 2932 + Lr 79/Sr2s), DDK 1029 (C), HW 1098 (C),

K 0307 (C), TL 2942 (C) arrd TL 2969 (C)

Resistant (upto 10(Xr infection): HS 562,HPW 251 (C),IH9375 (C), HS 507 (C),H5542
(c), vL 892 (C),VL907 (C), Mp 7277,DBW BB (C), DBW 90 (C), DpW 621-50 (C), HD
2967 (C), HD 3059 (C), HD 3086 (C), pBW 644 (C), WH 1021 (C), WH 1080 (C), WH
1124 (c), wH 7742 (r) C), Gw 322 (c), HD 2864 (C), yrr 8737 (D)(r) (C), Mp 3336 (C),
DBW 93 (r) (C), MACS 6222 (C), MACS 6478 (C), Nt s43e (C), NrAW 1415 (C), UAS
347 (I) (C), MMBL 283, DBW 14 (C), HD 2985 (C), HUW 234 (C), KRL 19 (C) and KRL
210 (C)

AVT I't Year 2014-15

Free: HPW 393, HPW 413, HPW 422, HS 580, HS 590, HS 596, HS 598, HS 599, HS
600, VL 1005, VL 1006, VL7007, VL 3002, DDW 31, HI'160,1, f lUW 6U8, MACS 3949,
MACS 1021,PBW 778,pBW 779,K7377,Ht8759 (d), GW 1315 (d), JWS772, MACS
3970 (d), MACS 4020 (d), DBW 182, DBW 183, DBW 1U4, DB\,V 185, KRL 351, MACS

ll
0

K82072-03
IX. SPECIAL TRIALS ( l4lheat Biofortification

HPBW 01

HPBW 02

HPBW 07

HUW 695

HUW 711

HTJW 772

MACS 6507
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5043, WH 1309,TL 3001, TL 3002,TL 3003, TL 3004, TL 3005, HD 3209, IIPBW 01.
HPBW 02, HPBW 09, HUW 695, HUW 711, MACS 6507,W8 2 and WB 5

Resistant (upto 10'Zr infection): HPW 394, FJPW 427,H5 583, HS s97,HS 601, up
2917, tJP 2918, VL 3007, VL 3009, vL 3009, vL 4001, DBW 747,I)BW 14g, DBW 150,
DDW 31, DDW 32, HD 3159, HD 3165, HD 3774,:H|1605, K 1372,K 1313, K 1314,
PBW 707, pBW 709, pBW 776, Up 2983, WH 1779, HD 31 77, CG 1015, GW 463, HD
3164,Ht8765 (d), K 1315, MACS 3972 (d),pBW 727, UAS 360, UAS 361, UAS 453 (d),
UAS 455 (d), DBW 191, DDK 1048, DDK 1049, KRL 350, N.{ACS 5041, KB 2072-13,
HPBW 05, HPBW 07, HPBW 08. HUW 772andWB7

COOPERA'I'ORS

NAME
S. S. KAR\ryASAI<A, R.S. IlliNIW,,\,L

P.s. SHEKHAWRT & NtTrN cH,cwLA
JASPAL KAUR

SUDHEER KUMAR

CENTRE

HISAR

DURCAI'UTtA

LUDHIANA

KARNAI-

Table 7.3. Performance of AVT 2"d year material against flag smut (,,1, incidence)
under multilocational testing during 2014-15
S.No. Entr Ludhiana Hisar Du ra Karnal HS AV
I. NORTHERN HILL ZONE
't

I-IS 562 9.'l 0 0 2.2 9.1 2.8
2 HPW 2s1 (C) 5.3 0 0 0 5.3 1.3
3 rrPW 34e (C) 0 1.2 5/./ 1.5 37.7 10.8
4 HS 37s (C) 8.3 0 0 0 8.3 2.7
q HS 490 (C) 18.2 U 22.2 0 22.2 10.1
6 HS 507 (C) 5.9 0 IJ 0.6 5.9 t.6
7 HS 542 (C) 0 0 0 v./ 0.7 0.2
8 vL 804 (C ) 0 0 t, 0 0.0 0.0
9 vL 82e (C) 0 0 0 0 0.0 0.0
10 VL 892 (C) 28.6 0 0 0 28.r1 7.7

7^l vL e07 (c) 0 0 40.0 0 40.0 r 0.0
II. NORTH WESTERN PLAIN ZONE
"t2 IfD 4730 0 0 0 0 0.0 0.0
13 MP 1277 5.3 0 0 0 5.3 l.J

14 WII1164 0 t, 0 0 0.0 0.0
15 DUW 88 (C) 'r 8.8 0 0 0 18.u 1.7
16 DllW e0 (c) 18.2 2.2 0 n 18.2 5.1

17 I2!I[621-!q (qL 13.3 0 0 2.0 I .).. ) 3.8
t8 tlD 2e67 (C) r 3.0 2.2 0 1.9 13.0 .1.3

79 HD 3043 (C) 0 0 0 t, 0.0 0.0
20 rrD 3059 (C) 11.8 0 27.3 0.8 27.3 10.0
20p' PBW 343(Check ) "16.7 27.3 52.4 0 tra A 22.6
21 HD 3086 (C) 3.7 0 0 0 3.7 0.9
22 I'BW_64-+ (C) 1"1.3 3.1 8.3 4.7 I {.3 8.1
ZJ I'DVV 233 (C) 0 n 0 0 0.0 0.0
L+ PDW 291 (C) 0 0 0 0 0.0 0.0
25 PDW 314 (C) 0 0 0 0 0.0 0.0
26 wrr t02l (c) 14.8 0 78.2 0.7 78.2 8.4
27 wH 1080 (c) 12.5 0 0 0 72.5 J. I
28 wH.l10s (c) 0 0 0 0 0.0 0.0
29 WH 112.1 12.5 0 0 0.7 I /-.) J..J
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S.No. Ent Ludhiana Hisar Dur a Karnal HS AV
30 wH 1142 (r) C) 10.5 Aa+-L 0 1.2 10.5 4.0
III. NOIITH EASTERN PLAIN ZONE
.-)l c 306 (c) 74.3 10.9 38.5 0 38"5 15.9
32 HD 2888 (C) 20.0 2.6 20.0 0 20.0 10.7
JJ K 8027 (C) 0 n 0 0 0.0 0.0
IV. CE NTRAL ZONE
.74 HD 4728 (d) 0 0 0 0 0.0 0.0
35 I{D 4730 (ct) 0 0 0 0 0.0 0.0
36 GW 322 (C) 27.3 0 0 0.9 27.3 7.0
J/ HD 2864 (C) 18.8 0 0 2.0 18.8 5.2
38 LtD 2932 (C\ 42.9 0 0 1.0 42.9 11.0
39 r{r 1s44 (c) 16.7 3.2 53.3 17.2 53.3 27.7
40 Hr 84e8 (D) (C) 0 0 0 0 0.0 0.0
40A PBW 343(Check ) I J..) lJ-/ 42.7 (.) 42.7 | / .,)
47 trr 8737 (DXr) (C) 0 0 0 2.0 2.0 0.5
+L MP 3336 (C) 0 J.J JJ.,) f1 .)J.J 9.2
A'+.) MP,1010 (C) 0 0 0 0 0.0 0.0
14 MI'}O 1215 (c'l) (C) 0 0 0 0 0.0 0.0
V. PENINSULAR ZONE
45 MACS 3e27 (d) 0 0 0 0 0.0 0.0
46 NIAW 2O3O 10.5 n --)o.+ 0 36.4 77.7
A.7 AKDW 2997-16(c1\ (C\ 0 0 0 0 0.0 0.0
48 DBW 93 (I) (C) 29.4 0 0 0 29.4 7.4
49 MACS 6222 (C\ 74.3 0 -t4.3 0.9 11.3 7.4
50 MACS 6478 (C\ 10.5 0 0 6.7

.t 
0.5 4t.J

51 Nr s43e (c) 72.5 0 20.0 0 20.0 8.1

52 NrAW'1.11s (C) 14.3 0 0 0 74.3 3.6
53 uAS347 (r) (C) 16.0 0 0 0.8 76.0 4.2
54 UAS 428 (d) (C) 0 0 0 0 0.0 0.0
55 UAS 446 (d) (r) (C) 0 0 0 0 0.0 0.0
VII. S ECIAL TRIAL
56 lrrD 2e32 *Jlle/trzsL 0 t, 0 0 0.0 0.0

MMBI- 283 0 0 0 1.2 1.2 0.3
5u I'BW 723 .)J..1 29.1 7.9 -).). .) 16.2
59 DBW 14 (C) 8.7 J.Z ,1.0 5.7 8.7 5.9
60 DDK 1029 (C) 0 0 0 0 0.0 0.0
60r\ PBW 343(Check ) 77."1 15.7 32.5 0 .tz.:) 14.8
67 HD 298s (C) 4.6 0 21.4 2.9 27.,+ 7.2
o.!_ Hr 1s63 (C) 15.8 6.3 64.7 11.1 64.7 aAa

63 lruw 234 (c) 5.6 0 0 0 5.6 1.4
64 HW 1098 (C) 0 NC 0 n 0.0 0.0
65 K 0307 (C) 0 0 0 0 0.0 0.0
66 Kharchia 65 (C) 0 0 51.9 7.6 51.9 73.4
67 KRL 19 (C) 4.8 0 15.4 0 15.4 5.0
68 KRL 210 (C) 9.7 0 0 0 9.1 2.3
69 PBW 343 (C) 74.3 72.5 61.1 2.5 61.1 22.6
70 Itai 4083 (C) 13.0 12.7 30.8 2.9 30.8 14.8
77 TL2942 (C\ n 0 IJ 0 0.0 0.0
72 \L7:262 (c) 0 0 0 0 0.0 0.0

\ryH 542 (C) 27.3 1.2 23.5 4.8 z/ ..) 15.0
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S.No. Entry Ludhiana Hisar Durgapura Karnal HS AV
I. NORTHERN HILL ZONE
1 I IPW 393 0 U 0.0 0 0.t) 0.0
) I]PW 394 9."1 2.1 31.8 0 9.1 3./
3 HI)W 413 0 0 0 0 0.0 0.0

4 HPW 427 11.8 0 0 0 11.8 2.9

5 tlPW 422 0 0 0 0 0.0 0.0

6 I IS 580 0 0 0 0 0.0 0.0

7 IJS 5I]3 5.6 0 18.8 2.2 18.8 6.6

il Ils 590 0 0 TI 0 0.0 0.0

9 HS 596 0 0 0 0 0.0 0.0

10 lls 597 0 2.1 0 0 2.7 0.5

11 rrs 598 0 t, 0 0 0.0 0.0

72 I{S 599 0 0 0 0 0.0 0.0
IJ HS 600 0 0 t) 0 0.0 0.0

74 Fls 601 0
.16.0

0 16.0 7.1

t5 uP 2977 0 1.7 0 0 4.7 1.0

16 LJP 2918 4.6 5.7 0 0 5.7 2.6

77 vL 100s 0 0 0 0 0.0 0.0

18 vL 1006 0 0 0 0 0.0 0.0

19 vt.1007 0 0 0 0 0.0 0.0

20 vI- 3002 0 0 0 0 0.0 0.0

21 vL 3007 0 2.2 0 0 2.2 0.5

22 vr_ 3008 0 0 .).). -)
-1.2 .)J..) 8.6

z,-, vL 3009 13.0 t, 10.0 2.8 13.0 5.3

24 vL,1001 0 12.7 0.00 0 12.1 ,1.0

II. NOI TH WESTERN PLAIN ZONE

25 DBW 147 0 0 0.00 0.9 0.9 0.3

26 DUW 148 0 0 6.7 /.J /.3 2.4

27 DBW 150 10.0 0 76.7 9.3 10.0 6.4

28 DDW 31 0 0 0.00 0 0.0 0.0

29 DDW 32 0 0 0.00 1.3 1.3 0.4

30 t{D 3159 4.8 0 5.9 0 4.8 1.6

.)l tID3165 5.9 0 28.5 0 5.9 2.0

32 LID 3771 4.6 0 0 0 4.6 1.1

JJ Hr7604 0 0 0 0 0.0 0.0

34 HI1605 0 3.9 0 0 3.9 1.0

35 HUW 688 0 0 0 0 0.0 0.0

36 K7372 0 1.1 o 0 1.1 0.3

,') / K 
.1313

0 0 10.5 2.8 2.8 0.9

38 K 13r-l 8.3 t, 12.5 't.6 8.3 J.-)

39 MACS 3949 0 0 0.0 0 0.0 0.0

40 MACS,1024 0 n 28.6 0 0.0 0.0

41 NW 6024 No Seed No
Seed

No Seecl No
Seed

No
Seecl

No
Seed

'Iable 7.4. Performance of AVT 1't year material against flag smut ('2, incidence)
under multilocational testing during 2014-\5
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S.No. Entry Ludhiana Hisar Durgapura Karnal HS AV
42 PBW 707 0 0 0.0 0.7 0.7 nt

43 PBW 709 0 0 0.0 1.4 7.4 0.5

44 PBW 776 8.3 4.1 27.1 3.1 8.3 5.2

45 PBW 718 0 n 0.0 0 0.0 0.0

46 PBW 719 0 0 0.0 0 0.0 0.0

+/ uP 2883 15.4 4.8 18.5 0 15.4 6.7

'1u wrI1179 0 2.,) 20.0 0 z..t 0.8

III. NC ITTH EASTERN PI,AIN ZONE
49 IlD 3771 5.0 0 0.0 0.8 5.0 7.9

50 K1317 0 0 0.0 0 0.t) 0.0

IV. CE \TRAL ZONE

51 cc 1015 0 6.3 0.0 U 6.3 2.1

52 CW 463 0 4.7 30.8 5.1 5.1 J.l

53 Hr 8759 (d) 0 0 0.0 0 0.0 0.0

V. PEN NSULAR ZONE

i54 cw 131s (d) 0 n 0.0 0 0.0 0.0

55 I ID 3164 8.7 J./ I J..) 1.3 8.7 4.6

56 HI876s (c1) 0 0 0.0 1.2 1.2 0.4

57 IWS772 0 0 21."1 0 0.0 0.0

58 K 1315 5.0 0 14.3 0 5.0 1.7

59 MACS 3e70 (d) 0 0 0.0 0 0.0 0.0

60 MACS 3972 (d) 0 0 0.0 1.5 1.5 0.5

67 MACS 4020 (c1) 0 0 0.0 0 0.0 0.0

62 ?BW 721 t, 1.2 0.0 0 1.2 0.4

63 UAS 360 0 0 0.0 3.5 3.5 7.2

64 UAS 361 0 0 0.0 3.7 3.7 7.2

65 UAS 4s3 (d) 0 0 0.0 2.0 2.0 0.7

66 UAS 455 (d) 0 0 0.0 3.0 3.0 1.0

VI. SP :CIAL TRIAL (Dicoccun and Sailin ty and Al alinity)
67 DBW 181 0 0 r 3.0 0 13.0 J.J

68 DBW 182 n 0 0.0 0 0.0 0.0

69 DBW 183 0 0 0.0 0 0.0 0.0

/t, DBW 184 0 0 0.0 0 0.0 0.0

77 DBW 185 0 0 0.0 0 0.0 0.0

72 DDK 1048 0 0 0.0 4.5 4.5 1.5

/,) DDK 1049 0 0 0.0 7.4 7.4 2.5
1A/+ KRt_ 350 o.,) 1 ..1 10.0 J.l 6.3 3.5

75 KRI,351 0 0 0.0 0 0.0 0.0

76 MACS 5041 0 0 0.0 2.7 2.7 0.9

77 MACS 5043 0 0 0.0 0 0.0 0.0

78 wH 1309 0 0 0.0 t, 0.0 0.0

VII. SPECIAL TRIAL (TRITICALE)
79 'rL 3001 0 0 0.0 0 0.0 0.0

80 'rL 3002 0 0 0.0 0 0.0 0.0

81 'i'L 3003 0 0 0.0 0 0.0 0.0

82 'Ir. 3004 0 0 0.0 0 0.0 0.0
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Entry

Tr- :oos-

VIII. SPECIAL TRIAL (M,ABB/NIL (KB) ENTRIES)

Karnal

DWR-NII--01

IX. SPECIAL TRIAL (Wheat Biofortification)

DWR,NIL-02

KB 2012-03

I IPBW 01

rrrts\ / oi
IIPBW 05

HPBW 07

IIPBW 08

I IPBW 09

HUW 6%
LTIJW 7-17

HUW 712

MACS 6507

Durgapura

7.3 FOOT ROT (Sclerotium rolfsiil

Test Locations: Dharwac{

AVT entries along with che'cks were evaluatccl at Dharwacl centres. Disease data of
Sagar was not received. AVT II".r year and AVT-l't year (2014-2015) entries clata were
receiveci from Dharwar. Entry-wise reaction of AVT IIna year and AVT-I'I has been

given in Tables 7.5 and Table 7.6, respectively. Data for 2n.r year entries has also been

given in Table 1.5. The entries showing upto 5 and 10.00 per cent incidence were
categorized as highly resistant and resistant, respectively and are listed below:

AVT II.a Year 2014-15
Resistant (5-10 (2, disease): PBW 644 (C), PBW 343 (C)

AVT I't \ear 2014-15
Resistant (5-10'%, disease): WH 1309

COOPERATORS

NAME
P.V. PAI lt_

CENTER

DHARWAT)
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u
sl.

\o-.-
LV] !
ut9l
I

i E.,rri",I_
In.l Year
rrlrsnn Hll-r zorrre
t;F^
I 11) )ol

L .^".*":

[ 3333 
-_

2 }JPW 251(C) 25.00

3 HPW 34e (C) 56.25
4 !!!zqG) 56.25
5 rj.s 1e0 (c) __ 38.89
6 Hl4zlg) 44.44
7 HS s42 (C) 58.33
a VL BO4 (C) 35.71

9 v1.829 (C) 30.00
0 vL 892 (C) 37.50

vL.9o7 (C) 25.00
. NORTH WESTERN PLAIN ZONE

2 HD 4730 15.00
3 MP 1277 16.67
4 wH 1164 47.67
5 DB\,\/ 88 (C) 15.00
6 DBW e0 (C) r5.00
7 DPW 621-s0 (C) 37.50
8 IIp ]267 1S) .1.-). ).)

HD 3043 (C) r5.00
20 r rr) 3rJ59 (C) 20.00
20A IN FECTOR 30.00

2l I ID 3086 (C) 15.00
22 PBW 644 (C) 6.25

PDW 233 (C) 21.43

24 PDW 291 (C) 35.7'l
25 PDW 314 (C) 22.22

26 wH r02r(c) 50.00
27 wlr t080(c) 3t.25
28 tryrr 1105(c) 22.22

29 w}-r I124(C) 20.00
30 wl{ 1142 (rxc) 45.00
III. NORTH EASTERN PLAIN ZONE
3t c 306 (c) JJ.JJ

JL LrD?q€ll) l 30.00

33 K 8027 (C) 27.78
IV. CE VTI{AL ZONE
.-)+ HD 4728 (d) 40.00

35 IPJ39]!L 27.43
36 cw 322 (C) 25.00
aa HD 2864 (C) 6t.11

Table
durin

Table 7.6. Performance of AVT l.t
during 2014-2015

year material against foot rot ('X, incidence)

7.5. Performance of AVT II.a year material against foot rot (.2, incidence)
2014-2015

sl.
No.

Entries Dharwar

38 I Jn rql, /r' 15.00
19 rrr D44 (c) 16.67
40 Ul!1T1a 16.67
40A INFECTOR 35.00
4l tlt 8737 (d) fl) (C 22.22
42 t\,tP 3336 (q 16.67
43 NrP +010 (c) 50.00
41 N,lr'O t2ls (d) (c) 70.00
V. PEI INSULAR ZONE

N4AqS 3e27 (d) .15.00

46 NIAW 2O3O 16.67
t1 AKDW 29e7-16 (d) (C\ 25.00
48 DBW 93 (I) (C) 40.00
49 \14!s 6222(c) 37.50
50 NlACS 6178 (C) 37.50
5l Nr 543e (C) "t6.67

52 NIAW I+I5 (C) 25.00
53 !493420(c) 15.00
)4 !.Aql2q (d) (c) 41.67
55 LrAs 446 (cl) (C) (l) 50.00
VII. S ECIAL TRIAL
56 I tt) 2e32+ | r t9/5r 25) 3't.25
57 Nl t\,t8L 283 42.86
58 PBW 723 18.75
59 33.33

60 DDK'1029 (C) 30.00
60A INFECI'OR 42.86

61 I-tD 2985 (C) 25.00

62 Frr 1563 (C) 27.78
OJ t-rut^/ 234 (c) 25.00

64 HW 10e8 (C) 45.00

65 xllOryq_ 30.00
66 Kharchia b5 (C) 18.75

67 KRL I9 (C) 45.00
68 KRL 210 (C) 25.00
69 PBW 343 (C) 10.00

70 ryAllqaqr 27.78
71 ll' 2'11? G) 25.00

72 fr. 296e (c ) 60.00
7i \\ H 512 (C) 38.89

734 INFITCTOR JI.ZJ

S. No. Entries Dharwad
AVT Ist Year
I. NORTHERN HILL ZONE
1 FIPW 393 38.9
2 IIPW 394 27.8
3 I_IPW 413 20.0
+ lIPW,121 16.7

S. No. Entries Dharwad
{ ITPW 422 38.9
6 HS 580 22.2
7 HS 583 50.0
8 HS 590 27.4

9 I IS 596 25.0
10 HS 5c)7 -1.1_.1
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S. No. Entries Dharwad
11 HS 598 11 .1

72 HS 599 27.8
13 HS 600 25.0
1A HS 601 38.9
15 uP 2917 33.3
to uP 2918
17 vt_ 1005 1.t.1

18 vt.1006 16.7
19 vL 1007 18.8
20 vL 3002 JJ..)

20/' INITECTOR 22.2
2-l vI.3007 43.8

22 vL 3008 25.0
ZJ vL 3009 15.0
.A vt.4001 45.0
II. NORTH WESTERN PLA N ZONE
25 DBW 747 21.4
26 DBW 148 35.0
27 DBW 150 J 1..)

28 DDW 31 72.2
29 DDW32 27.8
30 III) 3159 22.2
JI I ID3165 16.7
.tz llD 3771 38.9
JJ I II 160.1 37.5
34 HI1605 12.5
35 IIUW 688 25.0
36 K 1312 44.4

K 1313 JJ.J

Jtt K 1314 22,2

39 MACS 3949 .)J.J
,+0 MACS 4024 37.5
.t0A INFECTOI{ 16.7
.11 NW 6024

+L PBW 707 44.4
l*J PBW 709 76.7

14 PBW 716 27.8

PBW 718 16.7

16 PBW 719 27.8
1a+/ uP 2883 31.3
-18 wIt 7179 25.0
III. NO TH EASTERN PLA N ZONE
19 tID 3171 J I.J

50 K7377 16.7
IV. CEI\ ITRAL ZONE
51 cc 1015 31.3
52 CW 463 22.2
53 Hr 875e (d) J I .-)

V. PENINSULAR ZONE
5+ | CW r:rS 1a) 81.3
55 HD 3764 18.8
56 Hr 8765 (d) 50.0
57 IWS772 16.7

S. No. Entries Dharwad
58 K 1315 -t6.7

59 MACS 3e70 (d) 18.8

60 MACS 3e72 (d) 38.9
60A INFECTOR 37.5
61 MACS 1020 (d) 31.3
q
o.)

?tsw 721 22.2

UAS 360 /-).u
64 UAS 36] .).)..)

65 UAS 4s3 (d 18.8
66 UAS 45s (d 38.9
VI. SP
salini

jCIAL TRIAL ( Dicoc
'and Alkalinitv)

um and

67 DBW 1[J] 72.2
68 DBW 1IJ2 22.2
69 DBW 1I]3 22.2
70 DBW 1IJ.I 25.0
a1 DBW 185 44.4

72 DDK 1048 44.4

/J I)DK 1049 J I.J
NA KRL350 22.2
75 KRI- 351 27.8
76 MACS 5041 37.5
77 MACS 5043 JJ.J

78 wH 1309 5.6

VII. SP ECIAL T'RIAL ( TRIT CALE)
79 1't_ 3001 41.4

80 ft. 3002 50.0

80A INFECl'OR 43.8

81 TL 3003 27.8
82 TL 3004 50.0
83 TL 3005 38.9
VIII. SPECIAL'TRIAL (MABB/ NIL (KB)
ENTRIES)
84 DWR-NIL-01 55.6

85 DWR-NIt,-02 11 1

86 HD 3209 40.0

87 KB 2012-03 40.0
IX. SPE
Bioforti

CIAL TRIALS (Whe
fication)

rt

8tl I IPB\A/ O-I 30.0
89 I IPBW 02 16.7
90 I II)BW 05 25.0

97 HPBW 07 37.5

92 IIPBW 08 44.4

93 HPBW 09 38.9
94 HUW 695 40.0
95 HUW 71] 22.2

96 I-ruw 712 22.2

97 MAC-S 6507 18.8
98 WB1 15.0
99 wB2 30.0
100 WB5 18.8
100A INFECTOR 11 .1
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7.4HILL BUNT (7-illetia foetida,T. caries)

'Iest Locations: Almora, Baioura and Malan

AVT entries were evaluated at three locations and disease development was goocl at
all centres. The data was taken by counting infected and healthy ear heads, for
calculating per cent infected ear hcads. There were clifferences in the disease
incidence at three locations, hence the highest disease level as well as average was
considered and has been given inTable 7.7.

AVT II.a Year 20'1,4-15

Free: Nil
Resistant (1'-10 "h disease): HPW 257(c), HS 490 (c), vL 804 (c) and vL 829 (c)

AVT I't Year 2014-15
Free: VW 0751 and VW 0810
Resistant (1-10.'h disease): HPW 393, HPW 413, HS 590, HS 598, HS 60r,tJp 2917,
VL 7007 , VL 3007 , VL 3009, VL 4001, VW 0835, VW 0856 anct VW 0924

CoopsRarons
Nnur
s. K. JArN
S. K. RANA

DEVLASI{ KUMAR
SUI)HEER KUMAR

CnNrne
AI,MORA

MALAN
BAJAURA

Kr\t{NAI-

Table 7.7. Performance of AVT material against hill bunt ((Xr incidence) under
Itilocational testine during 2014-2015IIIU (,catl0na ln url

S. No. Entry Almora Malan Baiaura HS AV
AVT II nd Year
I. NORTHERN HILL ZONE
I HS 562 10.8 28.9 38.9 38.9 26.2
2 f Hpw zsr(c) _ 0.0 7.0 0.0 7.0 z.:',

3 IrJPW 3_1e (c) 0.0 17.0 29.2 29.2 15.4
1 ,ulrzi1a t 6.i)

.r 
3.5 7.2 16.0 12.2

HS 4e0 (C) 0.0 aa
.)...) 0.0 .).J 1.1

6 HS s07 (C) 0.0 5.2 27.1 27.1 10.8
7 HS s42 (C) 13.5 7.9 12.8 13.5 11.4
8 vL 804 (C) 0.0 3.2 2.8 J.Z 2.0
9 vL 829 (C) 0.0 5.7 6.8 6.8 4.2
t0 vL8e2 (c)_ 2.0 35.1 .1:1. I 18.6
1t vr, e07 (c)__ 1.0 55.4 55.4 28.2
AVT Ist Y 3ar

12 HPW 393 0.0 A'+-.1 0.0 4.3 1.4
l,l HPW 394 15.1 2-1.2 50.0 50.0 28.8
"t4 HPW 413 0.0 3.0 15.6 15.6 6)
15 HPW 421 74.6 8.3 57.0 57.0 26.6
16 IfPW 422 'r 5.0 8.2 11.6 22.6 15.3
17 I IS 580 0.0 -).) _ o 57.7 57.7 30.4
18 rIS 583 0.0 12.8 21.8 27.8 11.5
19 r rs 590 0.0 2.9 1 1.3 I l.-) 4.7
20 r{s 596 15.9 ).1 25.9 25.9 15.6
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S. No. Entry Almora Malan Baiaura HS AV
20A Infector 'r5.3

70.7 15.3 13.0
21 H5597 l -1.6 11.0 5.3 14.6 10.3
22 HS 598 0.0 4.4 13.6 13.6 6.0
23 HS 599 13.7 6.8 40.2 40.2 20.2
24 HS 600 13.9 2.2 JJ.O 33.6 76.6
25 HS 601 0.0 11.6 11.0 77.6 7.5
26 uP 2917 14.4 14.7 0.0 11.4 9,5
27 uP 2918 74.1 19.6 7.1 79.6 73.6
28 vL 1005 0.0 7.2 26.8 26.8 11.3
29 vL.l006 0.0 26.6 44.4 44.4 23.7
30 vl- 1007 0.0 8.5 0.0 8.5 2.8
31 vt- 3002 3.1 74.6 13.0 14.6 10.2
JZ vL 3007 0.0 0.0 18.6 18.6 6.2
JJ vL 3008 4.7 3.0 zz.o zz.o 10.1
ai
.)t vL 3009 0.0 0.0 28.1 28.1 9.4
35 vL 4001 0.0 0.0 28.8 28.8 9.6
Special material
36 vw 0751 0.0 0.0 0.0 0.0 0.0
37 vw 0810 0.0 0.0 0.0 0.0 0.0
38 vw 0i135 0.0 t.6 0.0 2.8 0.9
39 vw 0856 0.0 .)f 0.0 .).J 1.1
+0 vw 091r 0.0 6.2 32.4 32.1 12.9
41 vw 0924 0.0 8.6 0.0 8.6 2.9
474 Irrfector 10.6 20.4 20.,1 15.5
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PROGRAMME 8. CROP HEALTH

8.1 PRE- HARVEST C]ROP HEALTH MONITORING

Crop hcalth was rigorously monitored cluring the crop seasor-r as well during thc off
season in thc high hills of Himachal Pradesh (Lahaul, Spiti, Kullu), Nilgiri hills
(T'amil Nactu) and J & K (Laclakh). Major focus was on the occurrence of yellow rust
and surveillance for the stem rust pathotype, tJg99. Status of other diseases,
including leaf rust was also monitored during these survey trips. The extensive
surveys were also conducted by the wheat crop protection scientists of different
cooperating centers including IIWBR Karnal. Special teams of scientists were also
constitutecl during the' 53rd All Inclia Wheat Workers' Meet held at Jabalpur durirrg
August, 2014. Aclvisory for stripe rust management was issued during December-
March rcgularlv. Informartion on wheat crop liealth was clissemir-ratecl through the
"Wrcnt (.rop Henlth Nerusletter'", Vol. 20 which was issued orr monthly basis during
the crop season. This was also put on IIWBR website 6qQ/_W1gtg.dfryL41). All the
issucs of the Newsletter brought out during the crop season, are givt'n as an
annexurr- at the encl of this report. Except for thc vellow rust irr NHZ arrcl NWPZ, the
overall crop health status was satisfactorv irr the country. Dctails are given below:
Punjab
On Deccmber 8, 2074, Dr. Subash Katare conducted insect pcst survey in villages,
Mundiala Kalan(Ludl'riana), Bakhada (Main Sirhand), Basant Pura (Fatehgarh) and in
Karnal (Haryana). No insect pest was found in any wheat fielcl. A team of scientist
cornprising of Dr Beant Singh (Assistant Entomologist) \\4reat Section, and Dr Jaspal
Kaur, Plant Pathologist, Department of Plant Breeding ancl Genetics, PAU, l,udhiana
survel'ed the wheat crop on 6 Januarv, 2015 in different districts of Punjab enrouting
Ladhowal, Rahon, Phillaur, Langroya, Nawanshahr Garshankar and acljoining areas.
Milcl incidence of pink stem borer was observed in some villages zriz., Laclhowal,
Rasolpur and Longroya. Incidence of root aphid was also recorded in village
Rarsolpur.'fermite darnage (1-2%) was recorded in some fields near Rahon village. In
general, the wheat crop \ /as healthy ancl frec from all major clise.ascs of whcat.

On 21-12-2014, Dr. P.P.S Pannu, Scnior Plarrt Pathologist, Deparrtme.nt of Plant
Pathology and Dr. (N{rs.) iaspal Kaur, Plant Pathologist, PAU, Ludhiana visited the
fielct area enroute Ludhiana-Samrala-Chamkaur Sahib-llopar-Kiratpur Sahib-
Anandpur Sahib-Noorpur Bedi-Nangal-Garhshankar-Pozewal-SBS, Nagar-Ral-ron-
Macchivvara. In most of the areas, the crop condition was goocl, however yellow rust
w,as reported in one field in the village Daroli Uppcr rrcar Ananclpur Sahib on
unre-commendecl wherat 'u'aricty Bcrbet. 'fhere was only one patch in an area of about
2 Kanal fielcl. 'Ihe concerned farmer Mr. Bahadur Singh was aclvised to spary the
fungicicle.. He immediately sparyed Propiconazole (Tilt) on 24-72-2014. The farmer
noticed this patcth of infection 5 days back (Probably on 1.9.12.2014).

Dr. R. Serlvakumar, Sr. Scientist (Plant Pathology), IIWBR and Dr. (Mrs.) Jaspal Kaur,
Plarrt Pathologist, PAU, l-uclhiana conductcd survey on Decenrber 28,2074 in Nawan
-Shahr, Flarshankar, Balerc-hur, R;rhon, Machiiwara ancl Prata Garh areas for
obsurvation of any plants / grasscs showing stripe rust. T'he rust was not observed
on any of the'grasses / wheat fields.
ln 2n,r week of January, Dr. P. P. S. Pannu, Dr.(Mrs.) Jaspal Kaur, Dr. Beant Singh, Mr.
Gurincler Sirrgh (PAU, Ludhiana), Mrs.Anju Bala (KVK Langroya, SBS Nagar), Dr.
Ravincler Ghuman and Dr. Ashok Kumar (FASS & KVK, Ropar) observed one foci of
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inl'ection of yerllow rust r:ach ir-r villages of Chhiclauri (on var. DBW-17) and Kharod
(orr var. IlD-2967) in SBS Nagar ancl in N{ohan Mazra (orr var. HD 2967) rn l{opar.
During Jarruary B-9, Dr. Sudheer Kumar (llWBR, Karnal) and Dr. O. P. Gangwar
(llWBR Regional Station, Shimla) did not observe any rust in Ropar, Mohali and
l-udhiana areas. Deputy Director (Training) KVK, Ropar reported appe;rrance of
yellow rust in the fields of Sh. Bhagvant Singh, Sh. Ajit Singh and Sh. Sarabjeet Singh
of village Dakal, Ropar in variety HD 2967 on29.7.2015.

A team of scientists comprisirrg of Dr Jaspal Kaur, Plant Pathologist, Dr Achla
Sharma, Assistant Breeder, Dr Beant Singh, Assistant Entomologist, Wheat Section,
Departmerrt of Plant Breeding ancl Genetics, PAU, Ludhiana surveyed the wheat
crop on 13th February,2015 in villages enrouting Ladhowal, Phillaur, L,angroya,
Balachour, Ropar and acljoining areas. In most of the areas the crop condition was
good; however minor incidence of yellow rust was observecl in few fields namely
l-augroy,a, Jagmeenpur, Ilatte'r.r'al etc. Mirror incidence of aphid was also observed in
all thc places visitcci but it r,r,as scvcrc in villagc Jagmeenpur (Ropar). In general, the
wheat crop was healthl' ancl free from all other diseases and insect pests.

On February 18, 2015, Dr. Sudheer Kumar, IIWBR ancl Dr. Sujay Dutta, ISRO,
Ahemdabacl observed yellow rust at farmers fields in villages Pasredi Jatta
Chamkaur Sahib, Morincla ancl Ropar. Diseasc foci werc of 2 m2 but one foci was of
B0S inl00 m2.

Survev of wheat crop for inciclence of diseases was conductecl by Dr P. P. S. Pannu,
Sr. Plant Pathologist, Deptt. of Plant Pathology and Dr Jaspal Kaur, Plant Pathologist,
Deptt crf Plant Breecling and Genetics on 79.2.2015 on the route Ludhiana-
Machhiwara-Rahon-Langroya-Saroa-Balachour-Ropar ancl adjoining areas. There
was incidence of yellow rust in few villages on the route but from Langroya to Saroa,

almost all the fields were infected with yellow rust but severity was very low ( upto
10S) except for the village Diyall where one field (var. HD 2967) around one acre was
scvere.ly infected with yellow rust (605). hr addition in tl-re TRAP plot nurseries
(TPN) sown at KVK Lngroya ancl KVK Ropar, symptoms of yellow rust r,vere also
obscrvcd. Brown rust upto 10S was also observed in cntries in TPN plantecl at
(Jurclasp'rur.

Haryana
Dr. S. S. Karwasra, Head, Plant Pathology, CCS HAU, Hisar survcved the wheat crop
from Hisar to Kurukshetra on January 3, 2075. Most of the crop has been sown on
normal date of sowing. However, about 10% farmers had sown wheat in 2nc{ week of
December in areas where bnsnnti rice was harvested late. Nearly about 20%, farmers
arer still growing PBW 343. No rust was observed in any fielcl. However, in some
fielcls therc was yellowing of the crop, that may be due to cold weather. Overall the
crop stancl was good. Dr. R. S. Taya, Pathologist, KVK, Damla (Yamunanagar)
survey the farmers fields in Yamunanagar area during 1't werck of January, 2015. No
rust was observed.

Dr. Subhash Katare (Sr. Scicntist, Entomology, IIWBR, Karnal) visited wheat crop in
Nissing .rr()a on Deccmher 4, 2011. Inciclc-ncc of pink ste.m (Scsotritt inference) borer
was observccl in some wheat fields ir-r Nising area under rice-n,heat cropping system.
Thc farmcrs werc advised to follow the recommencled insecticide for insect
management.
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Dr. R. Selvakumar and Mr Ishwar Singh of IIWBR, Karnal visited the fields in

Jagadhri on January 76,2075. Stripe rust was observed (10 MS-S) in one field.

Survey was carried out b-v Dr. R. Selvakumar, Mr. Ishwar Singh along with Dr. R. S.

Taya, KVK, Damla in Yamunanagar area. In Munda khera village, Chhachhurali,
stripe rust was severe (40-605) in 10m x7 m area in the early sown crop (var. Barbat).

The late sown crop is having few plants infected with yellow rust. In another field of
Mr. Jonerykumar, Pahadipur village, Sadhaura, Super 172 w,as infected with stripe

rust (hace-10MS). The other fields were free from any rust.

On 27t Jan. 2015, Mr. Vipin Panwar, SRF, IIWBR, Karnal visited the TPN nursery
plantecl at KVK, Saharanpur and no rust was observed.

On 28tr, Jan. 2015 Dr R. S. Ta1,a informccl about the appearance of yellow rust on

varietl, IID 2851 at one' farmers ficld irr village Mahua Kheri, Babbain (Kurukshetra).
Dr. Girish Naybal, DDA, Ambala informed on 31.1.2015 for appearance of yellow
rust on the field of Sh. Sunder, village chhapra, Ambala. Dr Indu Sharma, Director,

IIWBR and Dr. M.S. Saharan observecl yellow rust (10S) in variety HD 2967 at Jaloda,
Yamunanagal on 9.2.2015. Dr. Mangal Singh, IIWBR, surveyed Yamunanagar alea

on 12t' Feb. 2015. Yellow rust was observed only at Bharwabgarh, Budhia (5S) and

Fatehgarl'r (20 - 40S) villages. Dr. R. S. Beniwal surveycd the clistricts Hisar,

Fatehabad and Sirsa on 5.2.2015. ln Hisar district, there was no yellow rust. Yellow

rust was noticed ilr village Ding or-r HD 2851 in Sirsa district in traces. There was no

yellow rust incidence in Panniwala Mota and Bhagsar. No rust was observed in
villages Matana, Dharnia, badopal and Kharakheri (Fatehabacl).

on the wav from Delhi to chandigarh on Feb. 17,201.5, Dr S C Bhardwaj, Head,

DWR Rcgional Station, Flowerclale, Shimla ancl Dr SuJay Dutta surveyed the wheat

fielcls. Orr the. \ ,ay from Chandigarh to Karnal via Yamunanagar, ye'llow rust was

gbserved ir-r five ficlcts. 'l'hcsc werc only 1-2 sq m foci on susceptible varieties. Dr.

Suclhcer Kumar, IIWBR and Dr. Sujay Dutta, ISRO, Ahemdabad observed some

patches of yellow rust at village Khukhari Ncar Bilaspur (Yamunanagar) on Feb., 18,

2015. Mr. Surendra Singh, ADO and his team reported vellow rust in the village

Shargarh (Karnal) on 79.2.2075.

Himachal Pradesh
On Jan.10-11, Dr. S. C. Bharclwaj surveye.cl different areas in Shimla, Solan and

Bilaspur districts of HP. I'he wheat crop was in good conditiorr and free from rusts.

Dr. S. K. Rana, Malan, Palampur conclucted surveys in parts of Bhavarna, Nagrota

Bagwan, Kangra, Dehra, Rait, Nagrota Surian and Fatehpur Lrlocks of district Kangra

during the last week of January. Yellow rust was recorded with minor incidence and

severity less than 10S on PBW 550 at Nagrota Suria Dam area (Nagrota Surian block)

ancl HD 2967 at Lurrj Kahlian (Kangra block) and Bhanth (Fatehpur block). F{owever,

ther disease was observed in severe form touching severity 605 on varietal mixture
(Ra1 3765 main) in a large patch (Focus) at Bhanth-Sthana (Fatehpur block). Wheat

Discase Monitoring Nursery/ Trap Plot Nursery of wheat planted at SARECI Kangra,

was found free from rust in the last week of January. Powclery milclew was recorded

in severe form (5-6 on 0-9 scale) on varietal mixLure (Raj 3765 main) at Bhanth-Sthana

in Fatehpur block. Irlag smut was also recorcled at some locations in Nagrota Surian,

Kangra ancl Fatehpur blocks with incidence varying from 2-7%. Yellowing of wheat

crop due to water stagnation and low temperafures was observed at few locations
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especially under llice- wheat system. The grasses in vicinity of fields were critically
examinecl/ obse-rved for rusts, especially vellow rust but no rust was found.

Survev was conducted by Dr Dhanbir Singh, Principal Scierntist (plant pathology),
CSKHPKV HAREC, DhaulaKuan during the last weck of January in Nahan ancl
Paonta blocks of Sirmoor. No yellow rust appearance was noticed in the farmers
fielcl' I-lowever, yellowing of crop was recorcled due to water stagnation in some
fie-lcis near Kodhanwala. Severe attack of cut worms was recorcled in one Iield in
Khaclar near Kolar village. Good rains were received cluring Jan. and low
tempe'rzrture was recordecl vvith foggy weather. The crop condition was excellent in
all the areas uncler survey. In hilly areas, crop conclition lvas poor clue to cielayed
sowing in rainfed areas. No rust and other disease.s were rccorded in Trap and
SAARC nurseries.

Dr' Dharrbir Singh, concluctecl survey rn Nahan ancl Paonta Blocks of Sirmour district
on 4'2'2015 for recclrding, the' apPearance of wheat dise.asts. Yelkrw rust was noticecl
in Barcrtiwala (Paonta) on r.r'heat variety llD 2967 at 3-4loc;rtions in traces. yellow
rust was also recordeci in traces on local variety in village Shivpur. High severity of
ycllow rust up to 60s was recorded on HD 2967 and Hd 2380 ; village Bharapur on
76'2'2075' Similarly, high severity of yellow rust up to 40S noticecl in iittage Kolar at
three locations. However, mild incidence/infestation of powdery -il.i"* ur-rd
aphicls were recorcleld in botl-r the blocks uncler survey. Yellow rust in Trap and
SAARC nurseries was recorcleci on 70.2.2015 on wheat varicties WL-777 (10S), HD-
2329 (55), Agra local (10S), HW2021 (10S), Lal Bhaclur (10S), Kharchia mutant (10S),
HP-1633 (5s), wH-147 (70s), Anna purna (5s), HD 2189 (10s), pak 81 (5s) and
susce;rtible check (30s). Goocl rains were receivecl on 1g &19rh February.

I)ircctor Agriculrure, F{imarchal Pradesh informed the status of yellow rust regularly
cluring Jarnuary-Februtrrv. Yellttw rust w,as reported frorn same place-s of district
Bilaspur, Ilamirpur, Kangra, Manrii, Sirmour ancl Una was in traces cluring 1.r week
of Fcbruary. During 2nd week of February, yellow rust was observecl in traces ip
Bilaspur (villages, Nanawan ancl Bhatoli), in Mancli (villages, Mehar, Surahi, l'andu),
in Una (villages, Aclarsh Nagar, Amb, Athwan, Krislua liug,.,., Busal, Dehar, Badoh,
Jalgran) and in sirmour (villages, Dhaun, Bhangar-ri, N;4;al, phoolpur, shivpur,
Subhkhc.ra, Surajpur).

Jammu & Kashmir
On Sth January, 2075,Dr. M_ K.Pancley surveyecl the areas in the route starting from
Anancl Nagar to Uclhywalla via Puni chak, Sari Rakhawllan, Gao Manahansa,
Gajansoo and Marh. The presence of any yellow rust was not observed in any of the
field of ther farme'rs in the surveyed areas exccpt two small pustules of brown rust
antl one pustules of yellow rust was observeci in SAARC ancl--fpN nursery (Viilage-
Saharan) on Agra l-ocal.

An extensive survey was carried out or-r 25th & 26rh January, 2015 by Dr. M. K.
Pandey, SKUAS&T, Jammu. On 25tn January, 2015, fielcls were survcryecl the areas i'
the routc starting from Anand Nagar to Udirywalla via puni chak, Sun nun1u*allan,
Gao Manaharrsa, Gajansoo, Jiri ancl Mishriwalla (jammu). During survey, stripe rust
was observcd on I'BW-rzS with some pustules with 5s servt,rity at Lalyar Camp
(Jammu) ert the fielcl of Yash Paul Sharma. one fielcl of oats *as also severely
affected with stripe rust and blight with 80S and 40% severity respectively. On 26tn

AI CW €"t B I P, P r o gr e s s R ep o rt, V o I. I I I (Cr o p Pr o te c ti o r t), 201 5 113



January, 2015, fielcls werLr surveyecl in Jammu, Kathua and Samba areas via Raipur,
Khandwal, Chatha, R S Pura, Saikalan Ramgarh, Chadwal Itajbag and Khanpur. The
field of Taj Ram (Chak Gogal) of wheat variety HD-2967, sh'ipe rust was observecl in
2-3 patches with 20MS severity. One field of Bal Dev Singh (Nagari, Kathua) many
foci of stripe rust with severity of 10-20MS were observecl. One field in Arnia of
unknowu wheat varicties was also infectecl with stripe rust (0.05 ha) with 10-205
scverity. Stripe rust was also observed on wheat varieties HD-2g67 ancl RSp-561 with
10-20MS severity in 4-5 patches (1 meter) in experimental fielcl of Chatha, SKUAST -
Jammu on 20th January.

On February 70, 2015, The farmer's fields were surveyccl by Dr. Sudheer Kumar
along with Dr' Vaibhav Kumar Singh, Scientist (Plant Pathology), Division of plant
Pathologr', IAIll, Ncw Dclhi anc-l L)r N{.K. Panclev, Scientisi lt tant pathology),
SKUASl'-Jammu observt'cl four farmers ficld;r.116fits of vt:llow rust in Jammu ancl
Sanrba clistrict in Jammu region. Thesc patchc.d were of 2 - l0 m2 with the severity of
10-605. In area surveyed all the fields were founcl free from l,cllow rust infection.

Uttarakhand
Dr. Dcepshikha, JRO, Plant Pathology, Dr. J.P. Jaiswal, Profcssor, Genetics anc-l plant
Breeding ancl Dr. Kanak Srivastava, S'TA/Jr. Scientist, Plant Pathology surveyed
Distt. Uclham Singh Nagar Bazpur (Talli farm, Karbola ancl Doraha'i rcashipur
(Jaitpur, Jaganathpur and Bhogpur), Gaclarpur (Mukunclpur, Bagwala ur-,.l
Blragwanpur), Dineshpur (Durgapur, Ananclkhera and vakranap,ir mauza),
Rudarpur, Kichha (shankar farm and pulbhatta), sitarganj (Gurunanak Farm,
Manjeet farm, Kathni, Karghata and Khempur), Sara Saria, Nanakmatta and Khatima
(Jhankat and Jungle Jogi kher), Kathgodam (Devlatalla, Maclanpur, Golapar, Sitapur
and Kuwarpur) and Gorapadao (Haripur Tularam) of Uttarakhancl for yellow rust
cluring January 21-23,2015. No rust or any othe.r insect pest was observecl in any
fielcl. It was t)bservc'd that small farmers of Sit;rrganj, Nanakmatta and Khahima are
preclominately growing rust susceptible varieties PBW 343, UP 2338 ancl pBW 323.
Wheat c-rop was monitored for rust in the farmers' fielcl by Dr. Deepshikha, JRO ; Dr.
Kanak srivastava, srA Plant pathology and Dr. Anil Kumar, J.R.o., Genetics ancl
Plant Brt'etiilg on 16 Feb 2015 enroute Rudurpur (Vill. Jafarpur, premnagar and
Narainpur), Dineshpur, Gadarpur (Mukundpur, Langra bhoj, Mofipur, Abailagar,
Kunclan nagar ancl Chunpuri), Bajpur (vilr. Bajpur, l'a.cla Azam, Maheshpur
Doraha, and Namooua), and Bajpur (Vill. Khalo farm and Dehori yaciav farm). The
varieties sown in the areas were wH :t105, HD 2967, pBW 550, pBW 502, pBw 226,
PBW 154 ancl PBW 343. I'he crop health was goocl, in some placc's yellow rust was
observed in tracers. One of tht' farmer's field at village Chunpuri (Giclarpur) yellow
rust was observed in patchcs showing severity of 70S in PBW 3a3 (lHa). On 18 Feb.,
2015, area between Panhragar and Khatima enroute Kicl"rha (Vill. Shankar farm
(Bhanga), chacher farm, Pipalia and Gurunanak farm (Bari), sitarganj (Katangari,
Bara, Jungle' jogi ther ancl Nakha farm), Nanakmatta and Khatima [vli. buru Saria,
Jhankat, ancl Lohivapul) were surveyecl. Varieties sown in these areas are lfD 2967,
PBW 550, wH717,PBw 226,DBw 77, pBW 343, pBW 323 ancl pBW 154. yellow rust
w;rs in trarce ;urd in stlnte area pL)wdery milclew was also noticcci. Survey was
conc{ucte:cl from Panhragar to Ilalclwarri on 19 Feb,2015, places visite.d were Golapar
(Devlatalla, Kuwarpur naya Elaon, Naya geron Mchra ar-rel sambal), Gorapa.lao
(Flaripur tula and Haripur punanand), Teenpani, Mohnagar ancl Motahalclu.
Varieties sown in these areas were HD 2967, PBW 154, IJp 2425 anci DBW lZ. One of
the farmer at Motinagar had sown RR- 21 in one Ha. Overall crop was good, rust was
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not obse'rved but betwecn Pantnagar to Haldwani the problem of Powclery mildew
was severe in many places.Survey reports were received from the Director,
Agriculture, Uttarakhandregularly. No rust was reported cluring January-February
in Uttarakhand.

Rajasthan
Survey was carried out on 14th and 15th January,2015 in the area of Dausa and Jaipur
districts by Dr K.K. Bhargava, Dr P.S. Shekhawat & Dr Nitin Chawla. Ngne of the
rust w'as observed in wheat and barley crop. However, 1-2 pcr cent inciclence of flag
smut was observed irr variety Raj1482 and Raj 3077 at Lalsot area (Dausa) and in
variety PBW 343 at Paota arca of district jaipur. In most of the area the wheat crop
was at flag leaf stage (37-41 of Zadok's scale). Traces to 5 perr cent Inciclence of loose
smut r,r'as noted in most of the barlev fields having varietl' RD2035 ancl RD2552.
Incidence of covered smut, Drechslern stripe ancl bacterial streak irt trnces were also
noted ir-r few fields of barley. Thc barley crop was at ear-heacl emergence to
beginning of anthesis stage (54-60 of Zaclok's scale). In somer fielcls the early sowing
crop of barley was facing infertility problem due to adverse effect of colci. Mild
infestation of tern-rite was also noted in few fields of wheat crop. Overall both wheat
and barlev croP were healthv in the area surveyed. Durin g 76.2.2075 to 18.2.2015 a
monitoring team comprising Dr. R. Selvakumar arncl Dr. Jogenclrer Singh from ICAR-
IIWBR and Dr. Shekhan'at from ARS, RAU, Durgapura visited farmers fields in SK
Nagar (Gujarat), Udaipur (Rajasthan), Banswara (Rajasthan) and Kota, Rajasthan.
There \ /as no rust incidence in any of wheat and barley crop in the visitecl areas. Leaf
blight and foliar aphids \,vere present in few areas.

Maharashtra
Dr' B. K' Iltxlrao c,-oncluctecl survov on 23r,1 ar-rd j0tr, 

Janu;rr1, covering Ahmeclnagar
clistrict (Shrigoncla, Loni ancl Belwarrcli) and Baramatitaluka of Pune clistrict area
rcspectively. First natural inciclence of leaf rust was founci irr ARI germplasnl nursery
on 2nd February 2015. (varieties:- Agralocal, Morocco and 'l-. turgitlum sp. zukovsky).
No nafural incidence of rust was observed on farmer's fields. Inciclence of foliar
blight was observed in farmer's fields in Shrigonda area. Foliar blight incidence was
also founci on varieties like HD 2204, Hw 202i, wH 747, LalBahaclur, Gulab, HD
2189 and entries in coordinated trials .viz. N-2-14, N-2-15, N-2-17, N_2_34, N_4_26 etc.
with severitv ranging upto 35. Aphicis were observed in majority of farmer's fielcls
with low to high populahon. In TPN nursery, foliar blight was observed ancl leaf rust
just started appearing on Agra local (traces). Dr B C Game, Jr. !\4reat pathologist,
Agricultural Research Station, Niphad visited the wheat clisease monitoring nursery
sown at Pimpalgaon Baswant on January 75, 2075. The nursery was free fiom rust.
Incidenct: of leaf blight was recorded on two entries viz.,WL 1562 (03) ancl IJW 2021
(02). survev was undertaken by Dr. B. c. Game anci Mr.v. s. pawar, sr. Research
Asstt. (Pathologv) in Dinclori ancl Surgana tehsils of Nashik district (Maharashha) on
29/01/2075 for monitoring rust and other diseases of n,heat crop on farmers fielcl.
The villages visited were, Materewadi, Jopul, Rajapur, varkheda, parmori,
l,akhmapur, Karar-rjvan, Pimperkhed, Sangpada, Parrdane arrd Sarat. The varieties
grown in the area were NIAW 912, NIAW 34, Lok-1, Ajav 72, Ajeet 102, Mohan
woncier etc. lnciclence' of rust was not observecl in any fielcl from the arca surveyecl.
Majoritl' of the fields wcre found infested with aphicls. Leaf rust was observeci on

January 28, 2015 at the field of Mr. Santosh Shankar Gaikwact of village Kenjal
(Satara), Maharashtra on var. Lok-1. On Feb. 76, 2075 Dr.Irrclu Sharma, Direcror.
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ICAR-IIWBR and Dr. R Chatrath, ICAIT-IIWBR surveyccl Ferrmers fielcls in Rahuri
areas anci observed no rusts.

Karnataka
Dr. P. V. Patil Principal Scientist ( Plant Pathology), Dr. Arunkumar G. S. Research
Associate and Dr. Sudhakar V. Kulkarni Technical Assistant, UAS., Dharwad
ccrncluctccl surv€'y on January 2,2014 in I-okur area of Dharwacl. At the'field of Shri.
arasinganavar, leaf rust (40S) arrrd spot blotch (46) were observed in Local bread
wheat variety (parrot green colour ear head). The farmer plantecl the variety in four
acres in rainfed condition.UP
No rust was observed. On 25th Feb. 2075 a monitoring team comprising Dr. R.
Selvakumar and Dr. Vishnukumar from ICAR-IIWBR visited the farmers' fielcls as
well as field trials in Mathura, Morena clistricts ir-r Uttar Praciesh. Thcre was no rust
incidence in any of wheat and barley crop. In fcw plants leaf blight was observed.
Foliar aphid is also emerging in few fielcls.

MP
On 25th Feb. 2015 a monitoring team comprising Dr. Il. Selvakumar and Dr.
Vishnukumar from ICAR-IIWBR visited farmers fields ancl experimentaI farm in
Gwalior (Madhya Pradesh) were visited. The fields were frere from rusts. Only leaf
blight arrcl foliar aphids rverc observed.

Cuiarat
Orr January 28,2075, Dr. M. S. Saharan and Dr. Upkar S. Sadana, National Consultant
(Soil Science), National Food Security Mission, DAC, Nen' Delhi alongwith State
Department Officers of Bhopal visited the farmcrs fields near to Bhopal. No rust was
observecl. During Fe.b. 13-14, 2015 Dr.lnclu Sharma, Director, ICAR-llWBR surveyed
Junagarh and Dantewara areas for appearance of any rust in the field.

Off season survey
During off season, survey for stripe rust was conducted in l-ahaul valley and Kullu
valley of Himachal Pradesh. Foot hills areas of Haryana (Yamunanagar) adjoining
i{imachal Pradesh were surveyed for rusts observation on grasses on October 7-8,
2014 by Dr. M. S. Saharan (DWR, Karnal) and O. P. Gangwar (DWR, Flowerdale,
shimla). Dr. s. c. Bhardwaj, Head, DWR Regional station, Flowerdale, shimla
observerd stripe rust on Sept.12,2014 in the form of a mild flecking on Agra Local
borderirrg the off-season in \\4reat Disease Monitoring Nursery (WDMN) sown at
Flowerdarle, Shimla on ,August 7, 2014. During 1't week of October, it had been
observed on few more lines and samples wc.re picked up for pathotype analyses. It is
for thc first lime that the' stripe rust was observecl on off- season WDMN. Telia
formatiorr in yellow rust since Oct.6,2014 and simultancous appearance rtf brown
rust with two distinc,-t ty'pes of pustules wcre observcd by 2nd week of October in
WDMN at Flowerdale, Shimla. On 20.12.14, Dr. S. C. Bharclwaj (Head, IIWBR
Regional Station, Flowerdale, Shimla), Dr. M. S. Saharan (PI, Crop Protection, IIWBR,
Karnal), Dr. O. P. Gangwar (Scientist, Flowerdale, Shimla) ancl Dr. Parmod Parsad
(Scie'ntist, Flowerdale, Shimla) surveyed wheat and grass rusts in Yamuna Nagar,
Ambala arrd Panchkula clistricts of Haryana. Wheat crop was rust frce at all the
locatiorrs. Rust was obserrvcd on some of the grasses in villagcs, Padlu, Jaterrpur,
Barara, Saravan and the samples were collectecl and taker-r to Shimla for further
analvsis.
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Strategy Meetings: A meeting on evolving strategies for enhancing wheat
production with special reference to managcment of whcat rusts and Karnal bunt
\ /as organizc'cl by DAC on Oct. 16, 2014 in Lucknow under the Chairmanship of Dr.

J. S. Sandhu, Agriculture Commrssioner, Govt. of Inclia. Frorn DWR, Karnal, Drs. R.

Chatrath, S. C. Tripathi and M. S. Saharan participated in the meeting. Dr. M. S.

Saharan presented a talk on involving sh'ategies for enhancing wheat crop
procluction with special emphasis on stripe rust ancl Karnal bunt management.
Strategy mceting for managing stripe rust and Karnal bunt was organizecl by DAC,
New Delhi at Panchkula on January 20, 2075. Dr. J. S. Sanclhu, Agriculture
Commissioner, G. O. I. chaired the mecting. Dr. Indu Sharma, Director, IIWBR,
Karnal macle presentation on stripe rust and Karnal bunt n'ranagement. i\ meeting
for rer,'iewing the status of Karnal bunt management was organized by DAC at
Bhopal on January 28,2015. Dr. J. S. Sandhu, Agriculture Comrnissioner, G. O. L
chairecl tl-re meetfirg. Dr. M. S. Saharan, Principal Scientist-Plant Pathology, IIWBR
made presentalion on Karnal bunt management.

Advisory for stripe rust management: Advisory for stripe rust management was
issuecl three times i.e. in December, January and February for northetrn states.
Awareness among farmcrs for stripe rust management was created through
newspapers ancl clelivcrirrg lectures in farmers training pr()gramntes.

8.2 POST HARVEST SURVEYS

KARNAL BUNT
A total of 72295 grain samples collected from various mandies in different zones,
were analyzedby IIWBR, Karnal as well as other cooperating centers (Table 8.1). The
number of samples analyzed by various centres were: IIWBR-2975, Ludhiana-7662,
Hisar-13,12, Pantnagar-2497, Dhaulakuan-500, Vijapur-536, Chabta (Jammu)-327 and
Durgapura-2006. From Central anci Peninsular zones, 7297 and 697 samples,
rerspectively, were analyzed to know the distribution and disease siLuation irr these
zones. The Karnal bunt situation in the country has been depicted in the Table 8.2.

The highcst incidence (94.04%) was recorded from Punjab. A total of 7662 samples
were collected from 110 grain markets of Punjab state in the month of April, May
2015. Out r-tf 7562, 1563 samples were founci to be infectecl with KB. None of the
clistrict wars free from KB in the current 1,e-ar. In clistricts, Amritsar, Kapurthalla,
Moga, Mohali, Pathankot, Sangrur anci Tarantarn had 100 % KB infectec{ samples.
Tlrerc. was a range of per cent KB infected samples was 72.92-100.The highest KB
infectiorr was in the districts Kapurthalla followed by Moga and Mohali ('fable 8.4).
An overall infection in rest districts ranged between 0.69-4.73 with average infection
in the state 2.20.There has been a ten fold increase in the clisease from year 2073-74
(0.247?6) clue to highly conducive environmental conditions at anthesis stage of the
crop. Irivc' hundrecl samples were collected from differcnt villages and wheat
procurem€-'nt centre Paonta Sahib and analyzed for karnal bunt infection (8.6). Out of
500 samples collecteci, 390 were found infectecl with karnal bunt i.e.78% prevalence
ol'diseases was recorded in Sirmour district. Maximum incidence of karnal bunt
infection was recorded upto 5.8% on wheat varielies HPW 155 and HD 2380. In most
of the samples wheat varieties HPW 326 was found free from karnal bunt. However,
infecdon level variecl between 0.1 to 5.8% in rest of the samplcs.
A total of 2006 wheat grain samples were collectecl from 36 grain mandies of 17
major whl:at growing districts of Rajasthan during Rabi,20l4-15. About 28 percent
samples (556) were infectecl with Karnal bunt with inciclence ranging from 0.1 to 9.0
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per cent being maximurn was found rn a sample collecte.cl from Khertal mandi of
district Alwar. More than 50 per cent samplcs collectccl from Alwar, Khcrtal, Bansur,
Kotputali, Shri Ganganagar, Hanumangarh and Hindoli (Bundi) mandies were
found Karnal bunt inJected. Although, majority of the infc.cted samples (482) were
not having >0.5 per cent disease incidence. However, in four samples the incidence
was >5 per cent. Noner of the location was found free from Karnal bunt except
Mandalgarh (Bheelwara) ancl Udaipur (Table 8.7).
In Uttarakhand,2,179 wheat samples were analyzecl (Table 8.8), out of which 458

samples had Karnal bunt infection. These samples were collectecl from the seed
growers of four districts of Uttarakhand namely, Udham Singh Nagar, Nainital,
Dehradun and Hariclwar. About 83.41 per cent of the total infected samples were in
the category of below 0.25 per cent, which is the tolerance limit of Karnal bunt for
ce,'rtifiecl seeds. The rest 77.03% samples had more than 0.25 per cent infected grains.
Maximum inciclence 54.-16 per cent was observed in the. clistlict Nainital (Kotabagh)
followccl by Dehraclun (49.52'X,), Haridr,r,ar (48.06%) ancl Uclham Singh Nagar
(Khatima) (17.24%). In Nainital (Kotabagh) district the prevalence of Karnal bunt
recnrdccl was high (122 samplcs out ctf 224 samples) ancl severitv was also high.
Based on thc overall KB occurrence, it emergecl that this year KB incidence was low
and less prevalent than that of nrevious vear.

Table 8.1. K I bunt situati 2014-15

Table 8.2. Karnal bunt situation (district wise) in Haryana during 201.4-L5 crop

theaDle 6.1. l\a nal Dunt srtuatlon ln the cou urlng zur+-l) clo season
State Total samples Infected

samples
'2, infected

sam les
Range of
infection

Pun jab 1662 1563 94.04 0.07-2.56

Harvana 2396 7824 76.-r3 0-5.15

Ilaiasthan 2191 682 31.08 tl_1 qq

Uttarakhand 2579 486 18.84

HP 500 390 78.00

U.P. r81 39 21.55 0-0.15

M.P 761 159 20.89 0-0.65

Maharashtra 519 0 0

Karnataka 178 U 0

Bih.rr 12 t) U

Cuiarat 536 t, 0

Jammu 327 10'1 31.80
'Iotal 12295 5247 42.67 0-5.15

season (Analysis by IIWBR, Karna
Sr.
No.

Districts Total
Samples

Infected
Samples

Percentage of
infected samples

Range of
infection

1 Rewari 30 18 60 0-1.2
) Bhiwani 72 '15 62.5 0-0.95
3 'T'araori 35 29 82.85 0-3.7
1 Pipli 30 15 50 0-0.75
5 Nilokheri 10 10 100 0.05-2.05
6 Karnal 51 39 76.47 0,2.45
7 Ku ru khsetra 8rl 72 85.71 0-0.9
8 Kaithal 19 :11 83.67 0-1.u5
9 [ -ad lva 53 35 66.03 0-0.85

.r0
Anrbala 57 -' ,;+.) 75.13 0-2.95

1t Carraur 51 41
;;;^

0-1.5
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Sr.
No.

Districts Total
Samples

Infected
Samples

Percentage of
infected samoles

Range of
infection

12 Sahabad 101 56 55.44 0-0.95
13 Charonda 77 71 92.20 0-5.15
14 Cuhana 59 36 61.07 0-0.5
15 !9!lP1t 68 58 85.29 0-2.8
.t6

Saf itlorr 1-+/ .)o 76.59 0-3.6
17 lnclri 1'7+/ .)+ 72.31 0-0.9
ltl Yequ'tqr4ger_ 21

.15
71.12 0-0.95

19 Parripat 57 ,1.7a/ 82.:15 0-1.85
20 Raclaou r 30 26 86.66 0-1.7
27 Samalkha 22 18 ill 81 0-1.0

Total 1054 785 /+.+/ 0-5.15

Table 8.3. Grain samples analysis for KB at IIWBR Karnal during 2014-15 crop
season
State Total

samnles
Total no. of infected

samples
'2, infected

samples
Range of
infection

Ila ana 105,1 785 74.47 0-5.1 5
Raiasthan 188 126 67.02 0-1.55
Uttarakharrcl 82 13 rrtls 0-0.5
U.I 181 39 .)1 (q 0-2.25
M.I), 761 159 0-0.65
Maharashtra 519 t)

Karnataka 778 0 0
Bihar 12 0 0
Total 2975 7122 37.7'l 0-5.15

Average'2, infection in the state was 0.269

Table 8'4. Spectrum of Karnal bunt in Puniab during 2014-'1,5 crop season
Ludhiana centre

S.

No.
District T'otal

samples

KB Infection
Samples
Infected

Infected Samples
(,Y,\

Average
Infection ('Zr)

I Amritsar 64 64 100.00 2.93
2 Barnala 72 70 97.22 7.77
2 Bathinda 61 5b 87.50 0.97
1 Iraridkot 96 89 92.71 1.25

5

Fatehgarh
Sahib 38 .A

-)+ 89.47 1.71
6 lrazilka 96 70 72.92 0.69
7 Ferozepu r t17 141 95.92 1.25
fl qr4erpg' r02 't 0r 99.02 2.86
9 I Ioshiarpur 1.t5 r03 89.57 l./-)

r0 Jalla rrclhar c)3 92 98.92 J..)+
11 Ka pu rtha la /.t 72 100.00 +./.)
12 [-udhiana 125 I L,) 98.40 2.66
.13

Mansa 30 25 83.33 ^t.54

14 Mosa 132 732 100.00 3.87
15 Mohali 1n 14 100.00 3.78
16 Muktsar 64 53 82.81 0.87
17 Naw'anshar 48 -15 93.75 1.66
t8 Pathankot 53 53 100.00 3.10
79 P;rtiala 56 47 83.93 1.53
20 Ropar BO 78 97.50 l.).1
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'Iotal
samples

Samples
Infected

'[arantarn

"/,' infected samDles

KB Infection
Infected Sanrples Average

Infection
100^00 

-

roo.oo"
1563

Table 8.5. Spectrum of Karnal bunt in Haryana during 2014-15 crop season (Hisar
sstqel

District T'otal samples Range of
infection

Average infection

Hisar 143 0.0s-1.30 0.257
Rohtak 59 0.0s-0.35 0.198
Bhiwani 76 0.0s-1.00 0.294
Mahendergarh 38 0.05-1.40 0.367
Rewari 37 0.05-0.55 0.1 48

Jhexe'' 53 0.05-0.70 0.749
Cu rqaorr 40 0.05-0.40 0.115
Mewat +.) 0.05-0.80 0.147

f incl 114 0.05-1.50 0.229
Fatehabac-l 98 0.05-1.00 0.058
Sirsa 76 0.05-0.40 0.068
Mean South
we-'st zortc

787 0.05-1.50 0.184

Karnal 70 0.05-1.30 0.307
Ambala 14 0.05-0.90 0.273
Kurukshetra 74 0.05-1.30 0.331

Kaithal 16 0.05-0.60 0.779
Sonipat 50 0.05-1.40 0.286
I)anipat 65 0.05-1.'15 0.33.1

I'alwal 50 0.05-0.75 0.117
Irariclabad 46 0.05-0.65 0.246
Ydnruhcr Nagar 85 0.05-1.30 0.327
I)anchkula 25 0.05-0.45 0.264
Me'anNorth
llast Zone

555 0.05-1.45 0.266

State Mean 1342; Infected samples : 1039 (%

infected sarnples): 77.42
0.0s-1.50 0.225

Table 8.6. Spectrum of KB in Jammu province in wheat cultivars during 2014-15
Chatta, f ammu centr€

Districts Total
Samples

No. of
infected
sarnples

,r/u

infected
samples

<0.251,/u 0.26-1,t'/,

tai

1..1-5"/,, )5"/t

Jarlnru r05 )J) .)l
ta
+L 12 3 8

Sarnba 80 27 ,)-1. / J 10 5 5 7
Kathua 102 35 34.31 t1 7 at o

Udhanrpu r ,10 09 22.50 5 Z 2 0
-l'otal .)z/ 104 31.80 38 1A 18

.,n
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Table 8.7. Spectrum of KB in Rajasthan in wheat cultivars during 2014-15
Du ra centre

S.

No.
Name of Mandi No. of samples showing different levels

of KB incidence
i;i"l -

samples
Per

cent
infected
samples

Incidence
Range
("1,10 0.1-

0.5

0.5-

1.0

1.0-

5.0

5.0-

10

>10.0

I Ainrer 27 03 0 0 0 0 30 10.0 0.1 - 0.2

2 Be.awar 1t, 05 0 0 0 0 24 20.83 0.1 - 0.2

3 Dausa 53, il 0 0 0 t) _ 6-1

69

17.19 0.1 - 0.3

4 Lalsot 5!) 09 n 0'l 0 t) 14.49 0.1 - 
.t.0

Mar.rclawari .)o 01 n 0 0 0 2.7 0.1

6 Jaipur 3tl 09 01 n 0 t, 40 25.0 0.1 - 0.6
7 Bagru 37 1a

IJ 0 0 0 0 50 26.0 0.1 - 0.2
8 Bassi JJ 07 0 0 n 0 40 t/.J 0.1 - 0..1

9 Chonru 3Cl 16 0 0 0 0 46 34.78 0.1 - 0.4
10 Kotputli 22 19 01 7 I 0 50 56.0 0.1 - 7.5

11 'I'orrk 81 0-l 0 0 tJ 0 85 4.7'l 0.1 - 0.5
12 Deoli l1l 19 02 02 (., 0 131 17.16 0.1 - 3.0
13 Uniara A.) 03 01 0.1 n 0 +/ 10.64 0.1 - 2.2
74 AIwar 27 49 t1 03 tl 0 90 70.0 0.1 - 1.3

15 Khertal 28 21 04 01 01 0 58 51.72 0.1 - 9.0
lo B.r rrs u r L.1 4,1

L+ 01 06 0 t, 54 57.1-l 0.1 - 4.0

17 I Iirrclon
(Karoli)

39 19 03 0 0 (, ol 36.07 0.1 - 7.0

18 Sw,aimadhopur 35 l1 {.J

.l
0 0 41 25.53 0.1 - 1.3

79 Cangapur 30 15 03 02 U 0 50 40.0 0.1 J.Z

20 Sikar 36 02 {l 01 02 t, 47 72.0 0.1 6.0

21 Palsana 22 04 0 0 0 0 26 15.38 0.1 - 0.5

22 Bheelwara 88 1Al+ 02 0 0 0 704 15.38 0.1 - 0.9

z3 Manclalgarh 06 0 0 0 0 0 06 0.00

21 Biiolia .)z 03 0.1 t, 0 0 )o 11.1 0.1 - 0.6

25 Ilu ncl i 78 27 02 01 0 0 108 27.78 0..1 1.3

26 Hincloli t3 l5 0t 0 0 n 29 55.77 0.1 - 0.6

27 Kota 54 06 0 0 0 97 44.33 0.1 - 0.8

28 Chittoursarh 2-t 03 0 0 0 0 ''t /1 12.5 0.1 - 0.5

29 Ninraheda 77 06 0 0 n 0 83 / .ZJ 0.1 - 0.,1

30 Udaipul 29 0 0 n 0 0 29 0.00

31 Fatchnaqar r13 06 01 t, U U 120 5.8 0.r - 0.8

.)L I{ajsa nrancl 25 03 0 U (.) 0 28 10.71 0.1

JJ Sri
Carrgarragar

22 ,10 0 0 0 0 62 64.52 0.1 - 0.5

.A.){ Bhadra 29 22 0 01 t) 0 52 ++.2-) 0.1- 1.4

35 Hanumangarh 30 39 0 01 0 0 70 57.74 0.1 - 2.0

36 Jodhpur t3 02 0 0 0 0 l5 I J.JJ 0.1

Tota 1450 484 40 28 04 0 2006 27.72 0.1 - 9.0
Per cent 72.28 24.13 1.99 1.4 0.2 0.0

Table 8.8. Incidence of KB in different districts of Uttarakhand during 201,4-15
crop season (l'antnagar centr(

Districts Total
samples

No. of
infected
samples

,,/u

infected
Samples

No. of samples in d
__grrsg j!j4&4
Belowl0.26- 11.1-
g.zs,tyL]_,Itl s,t,
145 I 1 | 0[)anhnagar 1279 746 77.42
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Districts
'Iotal

samples

No. of
infected
samples

,r/r,

infected
Samples

No. of samples in different
range of infection

Below
0.25,'1,

o.26-
1"/o

1.1-
3"/(t

5.1-
-L0,,/u

Kashipur 722 06 4.92 Aa 2 0 0
Baipur 439 50 11.39 47 J 0 tl

Khatima 87 15 17.24 1n 1 0 0
Sitarganj 9'4 05 5.32 5 0 0 0
Dehraclun 105 52 19.52 29 't4 9 0
Haridwar 129 62 48.06 47 11 3 0
Nainital
(Kotabash)

4,1 /ZZ+ 122 54.46 89 a-,)1 l 0

l'otal 2497 458 382 65 13 0

ljLglq q:y,:ppectrum or
Location
If,tinro -

:! rI!_Y]IlPgrr

Tqlelleal!"q
45

uErglqqqn&2u74:
Infeg!e_d_sa4p!_qq

0

; (viiafg1lg1ttre)
?Li4eged leaPle!

0.0
Dchgam 3B 0 0.0
Khcclbrahma 45 0 0.0
Vadali 45 0 0.0
Talod ,)/ 0 0.0

IluU 4B 0 0.0
Vig.gggt 46 0 0.0
Mehsana 54 0 0.0
Kukarwacla 0 0.0
Viiapur 68 0 0.0
Farmers'fields 65 0 0.0
Total 536 0 0.0

'le.5l" 8.e-.lpg!q of KB vii

BT,ACK POINT
Out of 8021 grain samplcs (Table 8.10) analyzeci for black point from clifferent zones
in the country, 67.41 per cent samples showed black point. From Rajasthan, out of
2006 wheat graur samples collected, 1849 samples (92.77) werre infected with black
point arrd the disease incidencc- was ranging from 0.1 to 45.0 per cent being
mzrximum was note-c{ in a sample. collected from l)eoli mancli of district Tonk (Table
14b). Crain samples analyzecl by IIWBR, Karnal, Ludhiana, Hisar, Vijapur are
presentecl in Tables 8.10-U.15, respectively.

GRAIN DISCOLOURATION
Out of 2975 grain samples (Table 8.16) analyzed from different zones in the country,
40.64 per cc.nt samples showed grain discolouration. Stabus of grain discolouration in
i'{aryana samples is given in Tablc 8.17.

fable 8.10. S of black

rtC

theable 6.1U. spectrum ot black point in the coun urrng ZtJ74-75 crop season
State Total samples Infected

samples

('1, infected
samples

Range of
infection

Punjab 1662 7660 99.86
I [a rya na 2396 1 539 64.23 0-2.7s

Ilqryqrq
!tt4r4\44
UI)

2194

ez--
181

1!2__
28

""-_lo)

AICW &BlP, Progrcss lleport, VoI.lIl (Crop Protectiorr), 20'l 5 122



State Total samples Infected
samples

'2, infected
samples

Range of
infection

M.P 761 389 51.11 0-1.'15

Maharashtra 519 J.).) 64.76 0-0.60
Karnataka 178 105 58.98 0-0.45
Bihar -12

8 66.66 0-0.35
Cujarat 536 717 27.8 0.0 - 5.6

Total 651 5 1392 67.41 0-2.75

Table 8.11. Analysis of grain samples for black point at IIWBR Karnal during 201,4-15

_goj rgelsl
Cr-t^State 'fotal

samples
Total no. of infected
samples

'Xr infected
samples

Range of
infection

I laryana___

_Belurlll4n 188 50 26.59 0-0.25
Uttarakharrcl 82 28 34.14 0-0.2
U.P. 181 I O.1 90.05 0-1.25
M.P. 761 389 51.11 0-1 .15
Maharashtra 519 JJ.) 64.16 0-0.60
Karnataka t78 105 58.98 0-0.45
Bihar 12 8 66.66 0-0.35
Total 2975 1672 56.20 0-2.75

Table 8.12. Black Point situation in Haryana during 2014-15 crop season (By IIWBR,
Karna
Sr.
l\o_

Districts 'l'otal

Sarrr ples
lnfected
Samnles

Percentage of infected
samples

Range of
infection

I Ik:wari 30 29 96.66 0-1.3
2 Bhiw,ani 72 50 69.44 0-1.35
l l a raori 35 33 94.28 0-'1..l5
4 I'ipli 30 22 73.33 0-4.5
J Nilokheri l0 09 90.00 0-2.75
b K"r rrra I 5l 88.23 0-1.5
7 Kurukhsetra u4 67 79.76 0-0.5
8 Kaithal 4c) 38 77.55 0-0.65
9 [.,aclwa 53 30 56.60 0-0.55

0 Ambala 57 25 43.85 0- r.3
'l (la rra u r )+ 43 79.62 0-0.45
2 Sa l-ra btr cl l0l 2B 27.72 0-0.2
3 (lha roncla 77 L.1 2e.87 0-0.2
4 (lu l-ra rra 59 06 10.t6 0-0.1

5 Sonioat 68 11 69.11 0-0.65
6 Safidon l5 31.91 0-0.2
7 lndri AA 29 61.70 0-0.4
8 Yamunanagar 2l 10 47.61 0-0.15
9 Panipat 57 lo 28.07 0-0.15

20 Rerclaour 30 t7 56.66 0-0.3
21 Sanra lkha 22 t4 63.63 0-0.25
-[ otaI I 054 596 56.5,1 0-4.'15
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S.

No.
I)istrict Total

samples
Incidence of

Infected samples
("1'\

Bt"ak p;i"t
("/,,)

Shivelled
grainS ('2,)

I Amritsar 64 100 1.11 2.07
2 Bathincla 64 100 0.68 1.09
.t Barnala 72 100 0.92 7.47
.1 .r ricl kot 96 100 0.66 1.10
) l-tl!Y:9!11'' -,-

1 l'7It/ r00 0.83 | . z-')

6 atehgarh sahib lu
L)6

100-- 
1-00 - 

--
.r.23

1 .11

7 azilka 0.69 1.03
8 Cu rclaspur 702 100 1.54 2.-t6
9 [{oshiarpur 115 100 1.12 2.37
10 Jallandhar 93 100 1.29 1.89
ti Kapurthala 72 100 1.37 1.77
12 Luc'lhiar.ra t1J 100 0.8'1 1.51
13 Moga t -\1 '100

1 .18
.1.33

11 Malrsa 30 100 0.83 1.04
t5 Mukatsar 64 96.88 0.79 1.01

76 Mohali 14 100 0.43 r.26
77 Nawanshar 48 100 0.9'r t.o/
18 Pathankot 53 100 1.88 4.35
19 Patiala 56 r00 0.57 1.03
20 Ropar 80 100 0.87 2.21

21 San rur 53 r00 0.67 1.38
22 I'a ran ta ra n 48 r00 .1. t).) 6.46
Total "t662 L)9.8b

'Iable 8.13. Analysis of grain samples for black point in Punjab during 2014-15 crop
season (Ludhiana centre)

Table 8.14a. Analysis of grain samples for black point in Haryana during 2014-15
season {Hisar cen IE

District I otal samplcs Ilange of infectiorr Average infection
Hisar 143 0.05-1.40 0.084
Rohtak 59 0.05-0.25 0.074
Bhiwani 76 0.05-0.75 0.200
M.rhenclerga rh 38 0.05-0.65 0.092
Rewari J/ 0.05-1.00 0. r58

Ihairar 53 0.05-0.35 0.115
Curqaon 40 0.05-0.25 0.106
Merw'at 13 0.05-0.40 0.084

f ind 124 0.05-0.65 0.059
Fatehabacl 98 0.05-0.75 0.124
Sirsa 76 0.05-0.40 0.103
Mean South n,est zone 787 0.05-1.40 0.109
Karrral 70 0.05-1.00 0.196
Arlbala 14 0.05-0.90 0.107
Ku ru kshetra a4 0.05-0.s0 0.118
Kaithal 16 0.05-0.,10 0.075
Sonipat 50 0.05-0.45 0.250
Panipat 65 0.05-0.6s 0.183
I'alwal 50 0.05-0.80 0.286

lel'4elld - 
-Yantuna Ntrgar

___ 46 _
85

qgq-eJq
0.05-0.60

0.'r 95

0.214
Panchkula 25 0.05-0.45 0.164
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Total samples Average irrfection
MeanNclrth East Zone

lnfectecl samples: 943

Ran of infcction
0.05-1.00

005-140State Mean

'Iable 8.14b. Analysis of grain samples for black point in Rajasthan during 2014-15
crop season lljurgapura centre

S.

No.
Name of mandi Total

samples
BP infected
samples

Per cent IIP
incidence

Range of BP
incidence ('2,)

'l Ajmer 30 28 e3.3 0.2 - 5.1

2 lleawar 24 95.8 0.2 - 7.8
3 f)ausa 61 59 92.1r) 0.2 - 75.9
A Lalsot 69 65 94.2 0.2 - 8.9
5 Marrclawari 37 36 97.3 0.2 - 4.-l

6 Jaipur 40 35 87.5 0.2 - 31.5
7 lJagru 50 48 96.0 0.2 - 10.6
u Bassi 40 37 L)2.5 0.2 - 15.7
9 Chornu 16 97.83 0.1 - 4.1

10 Kotputli 50 50 100 0.2 - 11.5
11 Tonk 85 79 92.9 0.2 - 8.5
72 Deoli "134

13.1 97.77 0.2 - 45.0
13 Uniara ta+/ 16 97.87 0.2 3.9

14 Alwar 90 /,) u0.0 0.1 - 1.r.8

15 Khertal 5u 57 98.28 0.1 - 19.7
16 IJa nsu r tr1 50 92.59 0.2 - 16.5
17 I Iinclon (Karoli) 61 J+ 88.52 0.2 - 78.2
.r8 Swaimadhopur +/ AN++ 93.62 0.1 - 3.0
19 Canqapur 50 44 88.00 0.1 - 8.8
20 Sikar 47 40 97.56 0.2 - 4.6
27 Palsana 26 26 100 0.6 - 5.6

22 Bheelwara 104 79 75.96 0.7 - 72.7

L:) Manclalgarh 06 06 r00 0.4 - 2.3

:+ Iliiolia .)o 35 97.2 nt a1

25 Bundi 108 "t06 98.15 0.2 - 5.1

/.o Flindoli 29 27 93.1 0.3 - 3..r

27 Kota 97 93 95.88 0.1 - 15.4

28 Chittourearh 1A 22 91.67 0.4 - 7.0

29 Nimaheda 83 70 8,1.3-1 0.1 - 9.5

30 Udaipur 29 18 62.1)7 0.2 - 10.4

.)l !:t!q!llge' _ 120 116 9b.67 0.2 - 10.4

.)z Rajsamand 28 27 96.13 0.2 - 3.2

,-).) Sri Canganagar o! 60 98.39 0.1 - 1.4

3-l Bhaclra 52 4A 84.62 0.1- -3.6
35 Hanumangarh 70 63 90.0 0.2 - 5.6

36 jodhpur '15
l,) 86.67 0.1 3.1

'Iotal 2006 1849 92.17 0.1 - 45.0
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Table 8.15. Spectrum of black point in Vijapur district of Guiarat during 20'1.4-15

season (Viiapur centre
Location otal samole nfected samplesl'Zr infected sam nfection range

Mansa 09 20.0 0.0 - 3.5

[)erhga nr 3fJ 08 21 {.) 0.0 -,1.2
Kheclbrahma +J 10 22.2 0.0 - 4.6
Vaclali 45 08 17.8 0.0 - 4.0
'Ialod .)/ 10 27.0 0.0 - 5.2
Prantii 18 10 20.8 0.0 - 2.7
Visnaqar 46 12 26.0 0.0 - 4.5
Mehsana 54 11 20.4 0.0 - 3.7
Kukarwada l0 22.2 0.0 - 3.2
Vijapur 68 15 22.1 0.0 - 5.6
Farmers' fielcls 65 14 21.5 0.0 - 5.,1
'fotal 536 117 27.8 0.0 - 5.6

State Total samples 'Iotal no. of infected

llmPlg!
'7' infected
samples

Range of
infection

Har anil 1 054 619 28.72 0-1.50
Ilaiasthan 188 ,fl 16.48 0-0.15
Uttarakhancl 82 1 1.21 0-0.0s
U.P. 181 717 64.64 0-0.95
M.P. 761 371 49.14 0-1 25

Maharashtra 519 40 7.70 0,0.1
Karnataka 178 21 11.79 0-0.15
Bihar 12 6 s0.0 0-0.15
Total 2975 1 209 40.6;1 0-1.50

Table 8.16. Analysis of grain samples for grain discolouration at IIWBR Karnal during
AE-E g::op_season

Table 8.17 Grain discolouration in Haryana during 201,4-15 crop season (By IIWBR,
Karna

Sr.
No

Districts Total
Samples

Infected
Samples

Percentage of
infecteci
samples

I{ange of
infection

I Ii.ewari 30 22 ,/ -)..-).) 0-0.55
2 Bhiw,ani 72 27 37.5 0-0.b
3 'faraori 35 25 7-1.42 0-0.7
,l I'ipli 30 20 66.66 0-0.35
5 Nilokheri 10 08 80.00 0-0.35

b Karr.ral 51 11 8o.27 0-1.0
7 Kurukhsetra 8,1 4B 57.14 0-0.45
u Kaithal 49 30 6^t.22 0-0.2
() l-adwa 53 2-l 39.62 0-0.15
t0 Ambala 57 +/ 82.45 0-0.55
t.l Canaur 54 37 68.51 0-0.4
72 Sahabacl 101 86 85.'l.l 0-1.5
TJ Gharonda 77 70 90.90 0-0.8s
1;1 Cuhana 59 45 76.27 0-0.35
15 Sorripat 68 22 1Z.J) 0-0.15
16 Saficlon 47 10 21.27 0-0.15
17 Indri +/ 79 10.42 0-0.2
t8 Ya rl u rranagar 21 06 28.57 0-0.1
19 I)anipat 57 l0 ta al 0-0.25
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Districts

COOPERATOITS

NAME

JASPAI- KAUR AND RI'T'U BALA

SS KARWASARA AND It S BENIWAL

MS SAHARAN AND SUDI IITETT KUMAR

P. S. SHEKHAWAT

S.l. PA f trt.

DEEP S}IIKHA
DHANBIR SINC;H

M. K. I'ANI)I:Y

Pcr<:errtage' clf
infectccl
sam

50.00

31.81

58.72

CENTIITJ

LUDHIANA
HISAit
KARNAL

DURCAI'URI\
VIJAPUR

I'ANI'N,,\C:\R
DFIAUI-AKUN N

CHAI-l'A, lr\MN{U

Sarnples received from Drs. AN Misl-ua ,'I'. L. Prakasha (lndore), BC Game (Niphad), BK
Honrao (Pune), PC Mishra, KK Mishra (Powarkheda), Shashi 'I'iwari (Allahabad), PS
Shekhawat (Durgapura), Deepshikha (Panhragar)and PV Patil (Dharwad)were analyzed
at IIWBII, Karnal.

8.3: ITUST PATHOTYPE DISTRIBUTION

A. SHIMLA CENTRE
Incidence of wheat rusts in India
All the wheat rusts were observed in Irrdia during 2014-15. This year was markec'l by
the low incidence of wheat rusts. Black rust (Pttccinin graniilis tritici) was restricted to
perrinsular Inclia whereas brown rust (P. triticinn) of wheat was widely distributed
with lor,v inciclence. Yellow rust (P. striiforntis) was restricte.c'l to northern India in
some pocke'ts in endemic form. Yellc)w rust was reported almost one month late to
the' prcvious years and remaincd belclw the tl-rreshold level because of the joint
effcrrts of ICAR, SAUs and state department of agriculture. During the year 7262
samples of three rusts of wheat and barley were received from ten states of India anci
neighboring countries Bangladesh, Bhutan and Nepal.

Sample analysis and pathotype distribution of wheat and barley rusts
So far 793 samples of three rusts of wheat ancl yellow rust of barley harve been
analyzerl from India ancl neighboring countries.

Yellow rust of wheat and barley (P. striiformis)
Ten pathotypes of wheat yellow rust were identified in 335 samples from seven
states of India, Nepal and Bhutan. In yellow rust of wheat ten pathotypes were
identified. Among these pathotvpes 465119 was thc most preclominant and was
observccl in72% of the samples, whereras pathotype 78584 which used to be a

predomiuant pathotype prior kr 2010 n,;rs iclentified in 3 ''/n of the samples only.
Except for the pathotypes T, CI , P and 7S0 which were iclentificd in one sample
each, four new patho[pes were recorded in remaining samples. These new
pathotypcs have morc virulence than the e.xisting pathotvpes ancl appear to be

llange of
infection

Raclaou r
Samalkha
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mutation in existing pathotype's on Suvr,'on x Omar and Riebesel 4T/57. These new
pathotypes have been designated as 1105119,2385719,465177 and 110584. Among
these pathotype 1105119 was most corrunon and was identified in about 12%
samples. Further studies on these pathotypes are being conducted (Table 8.18).

In vellow rust of barlcy two pathotl,pes i.e. M and 57 were analyzed in 10 samples
received from Himachal Pradesh, Uttarakhand, Rajasthan ancl Nepal. Pathotvpe M
prevailed more than 57 in these samples (Table 8.18).

Black: rust of wheat (P. graminis tritici)
Seventv tr,vo samples were analyzed from six states of India. Among the eight
pathotypes idcr-rtifieci in black rust samplcs, pathotypc 11 was observed in more than
50% r:fi tl.re samplcs followed by 40A ancl 21-1 (Table 8.19). Remaining pathotypes
were iclenlifiecl in few samples only. Characteristic featurc of this analysis was the
predominance of pathotype 11 instead of pathotype 40A which used to be the
preclominant during the previctus years.

Brown rust of wheat (P. triticina)
Twenty five pathotypes were idc.ntified in 379 samples receivecl from 9 states of
Inclia ar-rd three neighboring countries. There was a shift in virulence pattern with
patlrotype 77-9 becoming morc frequent in Tamil Nadu, Karnataka, Maharashtra,
Madhya Pradesh and Punjab. Three predominant pathotypes i.e. 77-9 (38%), 77-
5(32%) ancl 104-2 (14"/.) comprised of 85% of the flora. Among these, both pathorypes
77-5 and 104-2 occurred in eight states of India and three neighboring countries.
Patho['pe 77-9 was observed only in seven states of India but not in the neighboring
countriers. Remaining 22 pathotypes occurred in few samples only (Table 8.20).
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8.4. PREPARENESS TO COMBAT Ug99
Extensive surveys were conducted in the country to monitor the occurrence of stem
rust pt. tJg99. Till today, there has not been any report from anywherc in ther country.
As a part of our preparedness, AICW&BIP/ICAR, in collaboration with CIMMYT,
Mexicct have continued with the testing prograrune of wheat at Njoro in Kenya and
Ethiopia. During 2014, ,AVT entries, of 2013-2014 alongwith checks, numbering 200
were evarluated ert Ken1,3 ar-rd Ethiopia for Ug99 rcsistance.

8.5 47th Wheat Disease Monitoring Nursery WDMN) 2014-15
Ovcr thc years wheat disease monitoring nursery (carlier trtrp plot nursery) is
working as a logistic arrd effective tool for monitoring the occurrence of rusts,
blights, powdery milclelv ancl other wheat cliseases across cliffcrent wheat growing
zones of India. Additiorrallv, it has helpe.cl in kr-rowing the seasonal progress of these
diseases over different wheat growing zones. Wheat ancl barley rust samples
collected from WDMN gives an overview of area wise distribution ancl load of rust
pathotypes. The effectiveness of different wheat lines or resistance genes has been
assesseci through the WDMNs. The 47rh wheat disease monitoring nursery was
plantecl at43 locations (T'able 8.21)covering all il-re major wheat growing areas in the
countrv, ospecially those situated near the bordering arcas to the neighboring
countrii:s.
Table 8.21. List of d locati WDMN tedlaDle o.zl. Llst ur c9ll]P!'rarors anq rocatlry
N*th"; Hillr 

""d 
Hieh Altitude Z;e -

llimachaI
Praclesh

Dhanbir Singh
S.K. I{ana and Aslrok Kunrar
S.K. Ilana arrcl I'ankaj Sood
Il. I)evlash
S.K. Sharrna
B.S. Mankotiya
I{eacl, Irlowerdale
S.K. Rana and Akhilesh Singh
S.K. Rana and S.K. Sharma
S.K. Rarra anc'l B.K. Verma
S.K. Rana ancl Anancl Sirrsh

Dhaulakuan
Malan (Kangra)
St t tt tlcrttrtgnr
Baja u ra

Sarrgla (Kinnaur)
Kukumseri
Shirnla
Berthin, Bilaspur
Una
Akrot
Bara, I Iamirpur

fanrnru &
Kashmir

M.K. Parrcley

M.K. Parrdey
M.K. Pandev and k Kumar

Udhaywalla (Jamnru)
Kathua
Ilaiouri

Uttarakhancl

J. Kumar, Deep Shikha & Kanak Srivastava
S.K. Jain
Officer in-charge
()fficerr ir.r-chargc

Pantnagar
llawalbagh (Almora)
KVK, Mukteshrvar,
N;rinital
KVK, Kafligar,
Ilageshw,a r

North Western Plains Zone

FIaryan.r
S.S. Karwasra and R.S. Beniwal
M.S Saharrar.r ancl R.S. 'fava

I Iisar
Yamurranagar

Pu rrjab Jaspal Kaur

Abohar, Luc-lhiana

Curdaspur, Dera-Baba-
Narrak, l,angroya
Ilopar

North Eastern Plains Zone

Bihar
S. Sarkhel
Ashish Kumar and I.S. Solanki

Sabour
])usa
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fharkhand

A.P. Asarwal

Uttar Pradesh

Central Zone

Gujarat

Maclhya Praclesh

Peninsular and Southern IIills Zone

Maharashtra

S.K. Mukhopaclhyay, D. Mukherjee ancl S Kalyarri
Mahapatra

S.l. Patel

H.C. I al
S.P. Singh, S. Gupta, and J.P.Verma
J.B. Khan and C. Kancharr
M. S. Sahararr

I.ts. Kapadi a and K.tI. Dabhi

Prakasha T.l-., Dr. V.G.Dubey, Dr. Kamini
Kaushal, Dr. A.N.Mishra ancl Avinash
Verma
K. K. Mishrtr

B.K. I-Ionrao, V.M. Khac{e and S.C. Misra
B.C.Carne, G.T.Bhangale, A.P.Padhye,
S.Pawar, C.B.Beldar
S.G. tJharacl, N. R. Potclukhe and F{.S.

Faizabad
Araul (Kanpur')
Saharanour

Ga"lry,J"p"4
Marrsrol (luna

Bilaspur

Khojarrpur
Pow,arkheda

A.R.S. Baner, (I'une)
AIIS, Niphad

Akola

['raclee p.r Ug., r ll.[r r,t 1 OL"^"*j )

There were 20/27 (High Altitucle Zone and North Hills Zone) entries in the nursery
during 2014-75. Of these, first 15 entries were cofiunon to all zones, rest of the
five/six (northern hills ancl high altitucle zone) entries wcrc zone specific varieties.
Keepinp; into account the charrgcd varietal situation along r,r,ith pathogen dynamics,
some changes were macle in the composition of WDMN entries for some of the
zones. 'Ihe detailecl updated constituent of WDMN for 2074-75 crop season was as

given below:

Common set of varieties for all zones

WL777, HD2329, Agra Local, HD2760, Lal Bahaclur', WL1562, HW2027
(Lr24/5126), HD2204, C306, WH747, HW200B (Lr2a/5126), Kharchia Mutant,
tJP1633, DL784-3 and RN81001

Zone specific varieties
i) North Western Plains Zone

WH1105, WH542, PBW343, DPBW621-50 and WH896
ii) North Eastern Plains Zone

K 8804, 11D2402,I1Pl102, F{UW46B arrcl NW10l4
iii) Central Zone

I{I 8381, DL803-3, LOK-1, GW273 and GW 322
ir) I'eninsular and Southern Hills Zone

MACS2496, Bijaga Yellow, HW971, HD2501 and HW2022 (5124/Lr24)
v) Northern Hills and High Altitude Zone

I'1PW349, VL892, HS420, Sonalika, HS507 and Barlcy Local

Seeds of all the entries along with the data booklets containing sowing plan,
procedures ancl data shee'ts were sent to co-operators early in the season to ensure
timc'ly pl:rntir-rg of thc nursery. Each cntrv of the rurs€-r)/ was plantecl in two
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consecutive rows with two rows of Agra local as spreadcr row covering the
peripherv of nurserl, area. Observations on diseases were generally recorded five
times during the crop season. The co-operators were advised to plant wheat disease
monitoring nursery in time, in isolation and away from the artificially inoculated
fielcls. l'he diseasc- situation was monitored at regular intervarls arrcl the rust disease
samples from these nurscric.s were analyzccl at Flowerdale, Shimla.

Disease incidence in IM)MN
Information on wheat disease situation was received from Dhaulakuan, Malan
(Kangra), Sunder Nagar, Bajaura, Sangla (Kinnaur), Kukumscri, Shimla, Berthin,
Bilaspur (HP), Una, Akrot and Bara (Hamirpur) in Himachal Pradesh; Uclhaywalla
(Jammu), Kathua arrcl Rajouri in Jammu ancl Kashmir; Panhragar, Hawalbagh
(Almora), KVK, Mukteshwar, Nainital ancl KVK, Kafligar, Bageshwar in
Uttarakhand; Hisar and Yamunanagar in Haryana; Abohar, Ludhiana, Gurdaspur,
Dera-Barba-Nanak, Lar-rgrova and Ropar in Punjab; Sabaur ancl Pusa in Bihar; Kanke,
Ranchi in Jharkhancl; Faizabad, Araul (Kanpur) and Saharanpur in Uttar Pradesh;
Kalyani in West Bengal; Laclol (Vijapur) ancl Mangrol (Junagarh) in Gujarat; Bilaspur
in Chhattisgarh; Indore and Khojanpur (Powerkhecla) in N,{aclhya Pradesh; A.R.S.
Banerr, (l'urrer), ARS, Niphard and Akola in N{aharashtra; Ugar Khurd (Dharwad) in
Karnataka and Wellington (Tamil Nadu).

Disease incidence in IAIDMN
Diseases in WDMN during crop season 2014-75 were noticccl a bit later than they
appcar during past few y€-'ars. Yellow rust was nohiced at all the lclcation of NHZ and
N\,VPZ. All the entriers of WDMN in other zones including SHZ, where yellow rust
appears regularly, wcrc free from yellclw rust. It was very severe at many locations at
NWPZ ;incl NHZ ancl severity of up to 1005 is reported on some entries. Brown rust
was reported from few locations of NHZ viz. Shimla, IJna, Akrot in HP ancl Almora
& Kafligar in Uttarakhand. In NWPZ brown rust appeared at all the locatiorrs except
Rajouri (Jammu ancl Kashmir), Yamuna Nagar (Haryana), Dera Baba Nanak,
Langroya and Ropar (Punjab). In NEPZ all thc entries of WDMN were free from
brow,tt rust except at few locations such as Pusa, Faizabacl ar-rd Kanpur. Bilaspur
(C.garh) n,as the only l1l631ion in CZ, whcrc brown rust vvas absent on WDN{N
enlries. 'I here was no brown rust on IVDMN entries at Niphad ancl Akola in PZ and
SHZ. Of the 43 locations of WDMNs black rust was observed only at Wellington irr
SHZ, and Junagarh, Indore & Powerkheda in central zonc. 'fhis suggests that the
climatic conditions were not favorable for black rust clisease development. I-eaf
blight is reported from WDMN plarrted at Udhaywalla, Kathua, Rajouri, Almora,
Hisar, Sabaur, Pusa, Ranchi, Faizabacl, Kanpur, Kalyani, Pune, Niphaci, Dharwad
arrd Wellington. Udhaywalla, Kathua ancl Almora wele tht: orrly locations of WDMN
where powdery mildew rvas observed.

Appearance of Wheat rusts in WDMN
High altitude, Northern Hills Zone and North Western Plain Zone
The clata on first appearance of the wheat diseases on WDMN was not available for
most of thc locations. Of thc data we havr- yellora,' rust was first observed at
Ucllravwalla (10.01.15) followe,cl bv Panhragar (30.01.15), Kathua ((t2.02.15),
Dhaulakuan (12.02.15), AImora (28.02.15), Ilajouri (10.03.15) ancl Bajaura (11.03.15).
Brown rust was first observcd at Panhnagar (28.02.15) folkrwecl by Udhayr,t,alla
(19.03.15), Kathua (21.03.15) and Almora (22.04.75). Black rust was absent in High
altitude ancl NHZ.
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North [iastern Plain Zone, Central Zone, Peninsular Zone and Southern Hill Zone
Yellow rust was absent on WDMN entries in these zones. Brown rust was first
observed at Pune (02.02.15) followed by Powerkheda (06.02.15), Sabaur (15.02.15),
lndore (27.02.75), Vijapur (24.02.75), Faizabad and Kanpur on 25.02.15. Black rust
was first observed at Powerkheda (15.02.15) followecl by Juna5larh (15.03.15).

Varietal Performance against wheat rusts
High Altitude and Northern Hills Zone
All the entries of WDMN were susceptible to yellow rust at Malan. N4aximum
severity of yellow rust was recorded at Una, where seventeen entries ol WDMN
showed 605 or mclre 1'ellow rust severitv. At lc.ast ten entries were showing 1'ellow
rust severity of 605 or more at Malan, Barjaura, Shimla, Una ancl Sunclar Nagar. Lal
Bahadur arncl Kharchia N'lutar-rt were showing more tharn 40S vellow rust scverity at
all tlro locations. Eleven entrics inciuding WL711, HP2l60, HW2027, WH747,
HW2008, HP1633 anci IiNB1001 showed more than B0S vellow rust severity at
Bajaura. HPW349 was the least susceptible entry at all the locations except at Shimla,
where it showec{ 605 yelkrw rust severity.
Brown rust appeared at Shimla on WL71l (40S), HD2329 (205), HD2160 (10S), Lal
Bahadur (20S) ancl HS420 (10S). At Almora WL71l showe.d 55 severity of brown rust,
wlrereas Agra Local, HD2160, Lal Bahaciur ancl WL1562 showed 'IS type of infection.
Black rust clid r-rot appear orr WDMN entrics in this zone.

North Western Plain Zone
All the WDMN entries were showing yellow rust infection at Dhaulakuan and
Ludhiana. There was 100S yellow rust severi$ on entries WL777, Agra [.ocal, Lal
Bahaclur, WH147, Kharchia Mutarrt ancl HP1633. RNts1001 and WH896 were the
lcast susceptible. entrics to velkrw rust at all thc locations of NWPZ. WIJ1105 showed
less than 55 severitv among clifferent locations e.xcept at Ludhiana, where 605 yellow
rust severitv \,vas reported on it.
Four entries viz. HW2021, Kharchia Mutant, DL784-3 and WH896 were l'ree from
brown rust infection at:'rll the locations of NWPZ. WHl105 and PBW343 were also
free frorn brown rust inferction except at Pantnagar, where it was showing TR tvpe of
infection. At Uclhaywalla few cntries i.e. Agra Local (5S), Lal Bahadur (5S), WL1562
(10S), HD2204 (10S), C306 (TS) ancl DPBW627-50 (5S) were infected with brown rust,
n,hile other entries were free. All the WDMN entries except Agra Local (10S) were
free from brown rust infection at Ludhiana. Black was not reported from this zone.

North Eastern Plain Zone
All the entries of WDMN entries were free from vellow rust infection in this zone.
Brown rust appeared only at Pusa, Faizabad and Kanpur. At Pusa all the entric's
except tlD2329 (TR) ancl Agra Local (15S) were brown rust frce ancl enh'ies WL1562,
t1D2027, FID200B, HP1633, DL7B4-3,HD2402, HP1102 ancl NW1014 were brown rust
free at Faizabad as wc.ll as at Kanpur. Black rust dici not appear on any of the entries
of WDNIN in this zone.

Central Zone
Yellow, rust clid not appear irr this zone. Brown rust was observeel at all the locations
except at Bilaspur (C.garh). At Vijapur only three entries viz. Agra local (10R), Lal
Bahadur (10R) and HW200B (10R) were showing brown rust in{ection rest entries
were free. At Junagarh brown rust severity was very low ('I'R or TS) on all the entries
except 1fD2329, Agra Local, Lal Bahadur, HW2021, tID2204, HIB3B1, DL803-3 ancl
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CW322 which were brorvn rust free. Lal Bahdur and HD2204 were showing 1005

brown rust severitv at Indore. Black rust was observed at lndore, Junagarh ancl

Powerkhecla on few entries.

Peninsular Zone and Southern Hill Zone
Yellow rust did not appear on any of the locations of these zones. Brown rust

appeared at Pune, Dharwad and Wellington. At Pune thrcer entrics i.e. Agra Local

(TS), Lal Bahadur ('l'S) and C306 (TR) were infected with brolr,tt rust, while rest of the

entries wc-.re free. Entries WL777, HD2329, Agra Local, I-1D2760, Lal Bahadur,

HD2204, WI1147, Kharchia Mutant, MACS2496 and HW971 were showing more

than 605 brou'n rust severity at Dharclwacl. From Wcllington there is no report on

brown rust infectior-r on eight WDMN entriers viz. HW2021,11D2204, C306, WH147,

HW200B, Kharchia N4utant, DL784-3 and HD2501. Black rust appeared on twelvc
entries crf WDMN in SF{Z (Wellington). Pcninsular Zone wers black rust free.

Other diseases
Blights
Information on foliar blights was received from 15 locations. Inciclence of blight was

high in comparison to the prcvious yc.ar. Earliest recorcl of blight was from Pune

(31.12.14) followecl bv Ranchi (11.01.15), Pusa (22.01.15), Faizabacl (25.01.15), Kalyani
(Feb 2",r week) and Sabaur (16.02.15). Blight was absent in all the locations of

Northern hills zone except Almora, where up to 23 severity was reported on WDMN
enbries. Among the NWPZ locations wheat leaf blight was reported from
Uclhaywalla, Rajouri, Kathua and Hisar. As expected all thc entries of WDMNs in
NIIPZ were infectecl with leaf blight. There was no leaf blight infection on any of the

erntrics ir-r ccrrtral zone. In PZ blight w,as rcportt'c1 from Pulre, Niphacl and Dharwad.

At Niphacl only 6 entrics of wDMN viz. HD23629, WL1562, HW2021, HD2204,

IlP1633 alrd MACS2496 were infected with leaf blight.

Powdery mildew
Powdery mildew was reported only from 3 locations viz. Udhaywalla and Kathua in

Janrmu and Kashmir and Almora irr Uttarakhancl. The order of appearance of

I,owclery rnildew in these locations was as Almora (05.02.15), Uclhaywalla (11.02.15)

arrd Kathua (26.02.15). All thc entries of WDMN werc slrscerptible to powclerl'

milcle.w disease at all these locations. Maximum severity of PM was observed at

Udhaywalla with eleven entries showing PM severity of 7 or nlore.

Loose smut
There is no report of Loose smut from any of the locations.

Pramod Prasad, S.C. Bhardwai, O.P Gangwar and Hanif Khan
Regional Station, ICAR-llWBR

Irlowerdale. Shimla-171 002

8.6 SAARC WHEAT DISEASE MONITORING NURSERY (2014-15)

Urrder the umbrella of Regional Statiorr, ICAR-IIWBR, Shiml;r and CIMMYT, Nepal,

SAARC wheat disease monitoring nurscry is being conclucte'd in SAARC countries

with the objectives similar to the wheat disease monitorinll nursery (WDMN) in
lndia. During 2074-75, SAARC wheat disease monitoring nurscry was planted at27
locations across the six SAARC countries (Table 8.22).
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S. No. Countrv/ Locations Contact Derson
I Nepal (3 scts) ClMMYl, Nepal*
2. Banglaclesh (5 sets) CIMMY'I, Nepal
3. Pakistan (2 sets) CIMMYT, Nepal
na. Bhutan (1 set) CIMMYT, Nepal

Afghanistan (lset) CIMMYT, Nepal
6. lnclia (15 sets Heacl, RS, ICAR-IIlVBIt, Shinrla

Total 27 location
*Coordinat<

' 
: I_),L 4 :5: 19.'h i.!]VI,{YINIp'aI

Iqbl" q,4.Pqe4t gf locations of SAARC nurseries during ?g_14 !!

lnformatiot-t ou wheat cliseases in SAARC Wheat Disease N,lonitoring Nursery has
been received from all the locations in Inclia, Bangladesh and Bhutarr. Data from
other locations is awaitecl. h-r India SAARC u.heat disease nurserv was planted at 15

localions as cletailed below (Table 8.23, 8.24)

T'able 8.23. Locations of SAARC wheat Disease Trap Nursery in India during 2014-
15

The SAARC wheat disease monitoring nursery comprised of 20 lines contributed by
four SAARC countries.

Table 8.24. Composition of SAARC wheat disease monitoring nursery
S. No. Variety S. No. Varietv

State Co-operator [,ocations

Delhi V. K. Singh New Delhi

I Iimachal Prac{esh Dhanbir Singh Dhaulakuan

Janrnru & Kashnrir M.K. I'andey ancl Deepak Kumar
Jammu (Ucthaywalla)
Kathua
Raiauri

Punjab Jaspal Kaur
Dera-Baba-Nanak,
Abohar, Ludhiana,
Gurdaspur

Ilihar I. S. Solarrki anc'l Ashish Kumar Pusa, Bihar
R+ier!!en ['. S. Shc'khawat Durgapura (.[aipur)
'l'anril Naclu P. Nallathambi Wellirrgton

Uttar Praclesh S. P. Singh Faizabac-l

Uttarakhancl J. Kumar, Deepshikha and Karrak S.

S. K. Jain

Parrtr.ragar

Almora

1. Annapurna-1
2. WL1,562

3. HD2204
1. PBW343
5. ItD2687
6. FlD2rBg
7. HP1633
8. RAJ3765

9. PBW373
10. Pak t31

11. Punjab 85

12. Chakwal86
13. Faisalabac'l 85

11. Inquilab 9l
15. Faisalabacl83
16. Rawal8T
77. Kohsar
18. Bakhtawar 94

79. Gourab
20 ____ 

gV,:cgglible Check
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Wheat Disease Situation in SAARC countries

Disease situation in India
Rusts
SAARC nursery was plante d at 72 locations of NHZ and NW PZ , F aizabad, Pusa and
Wellington. Yellow rust was observed at all the SAARC nursery locations in India
except at Pusa, Faizabild and Wellington. Yellow rust was first observed at
Uclhavwalla (10.i11.15) followed by Panlrragar (30.01.15), Kathua (02.02.75),

Dhaulakuan (13.02.15), Almora (4th wcek of Fcbruary,20l5) and Jaipur (28.02.15). AII
ther entries of SAARCI nurse.ry we.re infectccl at Dhaulakuan, whcrc 19 entries of the
SAARC nursery were showing more than 40S yellow rust severity. At Delhi only 6
entries viz. Annapurna (5S), PBW343 (10S), HD2687 (5S), FIP1633 (TR), Kohsar (20S)

and Susceptible check (50S) were showing yellow rust inferction. During last year
crop season there was no yellow rust on SAARC nursery at Jaipur however during
2014-75 all the entries except PBW660 were. infected with it. PBW343 was showing
more than 40S severity of yellow rust at T locations ('l'able 8.25).
Bnrwn rust was observecl at all the SAARC nursery locations c.xcept at Dhaulakuan,
Rajauri, Dera Baba Nanak and Jaipur. First report of bror,r.'n rust was from Pusa
(20.02.15) followed by Faizabad (24.02.15), Pantnagar (05.03.15), Delhi (09.03.15),

Udhayr.t'alla (19.03.15) and Kathua (21.03.15). At Abohar and Ludhiana only
susceptible check was showing brown rust infection with 40S ancl 10S severity,
respectivelv. Onlv threc tntries viz. PBW313 (TR), Kohsar ('flt) ancl susceptible check
(l0S) w,crc infcctecl w,ith browrl rust at Pusa. Similarly at lr;rizabacl Annapurna (30S),

PBW343 (20S) and Chcck (80S) r.r,erc thc orrlv entries showir-rg bron n rust infection.
All the entries except Raj3765 and Bakhtawar 94 were tht- only brown rust free
entries at Wellington. At Pantnagar six SAARC nursery entries viz. HD2204 (TR),

tID2687 (TR), Rawal 87 (5S), Kohsar (15S), Bakhtawar 94 (TR) arrd Susceptible check
(10S) were infectecl with trrown rust.
Black rust was obscrvccl only at Wellington, Where thc all the entries of SAAITC
rlursery were infectccl with black rust. Black rust sevcritv at Wellirrgton was ranging
from 10S in PBW343 and lnouilab 91 to B0S in HP1633.

Blights
Leaf Blight of wheat was observed only at seven locations of SAARC nurserv. All the

ent'ries at Delhi, Dhaulakuan, Dera Baba Nanak, Abohar, I-udhiana, Curdaspur,

Jaipur and Pantnagar were free from leaf blight. All the entries were showirg blight
infection at the locations u,here blight was observed except at Wellir-rgtotr, where
orrly 10 errlries viz. Anrrarpurna-1, WL7562, HD2204, PI}W343, RA]3765, Pak 81,

Faisalabacl 83, Rawal 87, Gourab ancl Susceptible Check wcrc free frorn blight
infe.ction. There was severe leaf blight infcction on all the entries of SAARC nurserv
at lraizabac'l ancl Pusa (Table 8.26).

Powdery Mildew
Powderv mildew has been reported only from two locations i.e. Almora and
Uclhaywalla. It was first reported at Almora (06.02.75) ancl then at Udhaywalla on
11.02.15. All the entries were infected with powdery mildew at both the locations.
Tcn entries had more than 6 severity of powdery milclew at Udhaywalla, whereas 19

entries were showing lcss than 5 severity at Almora (Table t3.27).
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Loose Smut
There was no report of loose smut from anv of the locations of SAARC nursery in

Inclia.

Disease situation in Bhutan
SAARC wheat diseasc monitoring nursery was planted only at one locahon in
Bhutan. Yellow rust and leaf blight have been reported from thc nursery planted in
Bhutan. Here nine entries were free from yellow rust and remainurg 11 enb'ies were

showing I'e.llow rust severitl'befwce.n 10S to 605. HPl633 rvas the only entry here

with 605 yellow rust severity. Lcaf blight was observcc-l only on six entries viz.
Annapurna-l, WL1563, Pak 81, Faisalabad 85, Kohsar and Gourab (Table tt.28).

Disease situation in Bangladesh
SAARC wheat disease monitoring nursery was planted at five locations in
Bangladesh i.e. Jamalpur, Jessore, Joydebpur, Rajshahi and Dinajpur by Dr. Malaker
and his group. Onlv leal blight disease of wheat was obscrvecl at all five locahions

(Table t3.29). Brown rust was observed only at Jamalpur and Dinajpur. At Jamalpur
seven entries viz. Annapurntr-1 (20R), HD26B7 (10R), HPl633, (10R), PBW373 (10R),

Pak 81 (10R), Chakw,al 86 (10R) and check (20MS) were iniected with brown rust

whc'reas at Dinajpur all the cntries exccpt HP1633, Raj3765 and Gourab were

showing brown rust infcction, though the scvcrity was vL'ry low. Leaf blight was

verv sevcre at;rll the locations.

Pramod Prasad, S.C. Bhardwaj, O.P Gangwar and Hanif Khan
Regiorral Station, ICAR-llWBR

Flowerdale. Shimla-171 002
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PROGRAMME 9. INTEGRATED PEST MANGEMENT IN WHEAT

9.1 HOST' RESISTANCE AGAINST DISEASES AND INSECT' PESTS

I. Elite Plant Pathological Screening Nursery (EPPSN), 2014-15
Breeding for disease ancl insect pests resistance in wheat is an important component
of crop improvement. The use of resistant cultivars has been the most efferctive and
easv w'ay to minimizc losses due to biotic stresses in wheat in India. The breeders
are, however, itr need of new sources of resistance to incorporate these in the fufure
cultivars to tackle' the thrcat of evolving new virulences of pathogens as well as new
biotypes in insects. 'fhe present chapter deals with identification and utilization of
multiple disease and insect pests resistant genotypes.

TotalTT enhies.
Diseases: Stripe, LeaJ'and Stem rusts
Centre.s: North: Karnal, Luclhiar-ra, r..i-ew Dt:lhi, Ranichauri, Pantnagar, Hisar,
Durgapura, Almora, Jammu (9)

South: Wellington, Mahabaleshwar, Dharwad, Indorc (4)

The nursery was inoculated with most virulent and prevalent pathotypes of stripe,
leaf ancl stem rusts as in case of PPSN (given earlier uncier Chapter 1). The record on
rusts was taken at dough stage. The stripc. or vc-llow rust re'cords were taken from
five centres sifuated in tl-re north. These wcrc Durgapura, Karnal, Ludhiana, Almora
and Pantnagar. The stetn rust data of Indore and leaf rust and stem rust data of
Mahabaleshwar, Wellington and Dharwad were taken for calculatir-rg ACi in South.
In north, the leaf rust data of New Delhi, Pantnagar, Luclhiana, Durgapura and
Karnal centres were considered. The highest score and ACI were calculated. Entries
with ACI up to 10.0, were categorized as resistant (Table 9.1).

COOPERA'IORS:

NAML

JASPAI, KAUIi
S. S. KARWASRA, R.S. BENIW,\L

J. KLJMAIt, Dtrt:PSHI KHA, K.SIiIVAS I AVA
P.S. SHEKI IAWA]
P.\'. PAI'IL,

T.1... PRAKASIIA, AND A. N. lvllSHRA

S.C. SAWASI.IE

\/.K. SINC;H AND R. C. Nlr\THUIiIA
S. K.Jr\lN

lvl.K. PANDLY
P. NALLAIHAIVIBI, C. UMA MAItESHWARI
lvl.S. SAtIARAN, SUDHEER KtJNIAR AND R
SEI"VAKUMAR

CEN'I RE

LUDI IIAN,,\

II ISA It

I)r\N I NACAIi
DURCAI'UItA
DHARWAL)

INDORE

MAHABALESHWAR

NEW DEI-HI

ALMORA

JAMMU
Wtil-LINCTON

KARNAL (CO-
oRntruetlNc utr:tr)

RUSl'S

S I RIPI]

l.trAF

S I ItlPh r\ND L!.AF

S I ItlPti AND LEAtI

SI ENI AND LEAF

S'fEN4 AND LEAF

S'IENI AND L,EAF

LEAF

STRIPE

s'f Iiti'tl
LEAF, S]-RIPE STEM,

STRIPE AND LEAF
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drrre 7.r. Erllncs [este(l ln r,[te r-tan[ ra lca tn
Sr. No. Entr Stem Rust Leaf Rust Leaf Rust Stripe Rust

South So h No th North
HS ACI HS ACI HS ACI HS ACI

A. Resist ant to all three rusts
Source: VT II Year 2073-14

Hr8737 (d) l0l'vlS 4.6 I'R 0.0 5l'!'1R 0.3 5N4S 0.4
2 PBW 681 20s 9.0 TR 0.0 i) 0.0 TR 0.0
Source: AVT Ist Year 2013-14
.) DBW 95 20MS 7;l 5S 1.7 5MR 1.8 20s 4.8
4 DBW 129 5S 3.1 TR 0.0 t-R 0.0 r0s 2.5
5 DDW 30 (ii) 5S 3.0 5S 1A 5S 0.9 5MR 0.,1

6 !ry?q$L_ 5S t.7 I 0t\,t R 2.0 5N4R 0.3 50s 9.4
7 LIP_47J0 (.1) _ 5S 1..) 2ON,IR 2.6 5S 0.8 5\,1S 1.3

8 Hr8750 (d) 5l\4S 1.6 IOMR z-o fR 0.0 l0s 3.0
9 Hr8751 (d) 20s 10.6 20IVlR z.o 5S 1.2 5MS 1.8
10 HPW 373 20x 5.3 r0R 0.6 0 0.0 10s t.B
l1 HPW 411 5N{R I ..f 4OMR 8.9 fS 0.1 5S 1.6
t2 HS 593 20R 1.4 20MR 4.3 5S 0.8 :'S 1.1

l,l HUW 661 30s r 0.6 5S 3.0 r0s l.B 5MS 3.8
l4 K 1201 30s 14.0 20R 1.3 20N'ts 3.5 5NlS 0.8
l5 Pt \,t 677 20s 8.0 5S t.7 5S 0.8 5I\'IS 0.8
l6 PU\{ 697 30s 15.0 20R 1.3 t, 0.0 20s 6.5
I7 I'll\^' 703 30s r3.0 I'R 0.0 U 0.0 5lvlS 0.6
l8 PIJW 723 IOMR l.rl 5R 0.3 5l\1R 0.3 20s 6.3
19 TI.2995 0\ 5MR 0.7 5R 0.3 0 0.0 20s 3.3
20 't'L 2q96 (T\ 10x 2.0 'r 

ON,t tt 2.6 0 0.0 10s 2.0
20A INFECTOR I 00s 55.0 60s 41.3 l00s OJ.J 90s 75.0
21 1't- 299q fI) r0lvts 2.7 r0R 0.6 5MR 0.3 5MII 0.3
22 |1. 3000 (T) 20tv{s l0R 0.6 0 0.0 40MR 2.8
z,) UAS a5l (cl) r0s 3.6 20t{ 1 .,) U 0.0 5S 1.8
11 \/1.1003 IOMII I ..f 20R o.o fS 0.1 40s 9.0
25 \/L 3004 lOMR 1.3 20s 6.7 ]S 0.1 60s r 5.6
B. Resistant to Stem and Leaf rusts
Source: AVT IInd \ear 20'1.3-'1.4

26 BRW 3723 30s 76.6 20s 13.8 10s J.J 60s 19.8
27 DBW-I07 20s 9.0 20s 1 1.3 IR 0.1 2rls r 0.8
28 DB\,V 110 20s 8.3

-fR
0.0 l0lvls 2.0 60s 27.0

29 DI)K I042 (tlir) 20s r r.0 TR 0.0 20s 1.6 40lvlS 20.3
t0 Iil) 31 lB 10s 20.3 20MR 4.3 l0s 1.6 20MS 8.5
.)l Iluw 666 20N,,IR 3.0 5S 3.0 5S '10S 8.7
32 NIAW 1994 20s 13.0 5S 1.7 IS 0.3 80s s3.3
.lJ PUt\ 689 40s 16.0 l0s J.J IOMS L.O 20s 8.6

34 vL967 20s 8.0 40MR 10.0 5S 0.8 llis A11. I

Source: AVT Ist \ear 201.3-14

35 DBW.I28 20s 10.6 2OMR z.o I ONlS 2.0 60s 18.0

36 DBW I54 5S 2.4 r0s 6.0 20MS 2.8 80s zz.J
37 cw 45'r 20s 8.6 5S t./ r0s 1.4 60s JZ.J

38 CW 455 .IOMR
1.6 1'R 0.0 r0s 1.6 80s 25.8

39 HD2932-Lr19 / Sr25 20s 9.0 5S 1.7 TS 0.1 60s 24.8

"10 IID 3128 30s t4.3 5S ,l-o r0s 2.0 20s 5.1
;10A ]NFECTOR r 00s 56.6 60s 34.6 r 00s 56.6 90s 75.0
4l HD 3132 20s 6.6 5S 2.0 IS 0.1 ,10s 16.6
42 HD 3133 20s 8.0 10s 4.0 5S 0.8 60s 27.6
*,) tID 3146 20s 7.3 t0s 4.0 20s J.J 60s 25.8
44 FIPW 4OO 30s 12.6 20s aa 10s 2.5 30s 10.6

HPW 401 10tvtR 1.3 5R 0.3 l0t\{s 2.0 40s I z.J
16 FIP\,V 4IO 30s 12.0 30s 16.6 r0s 1.6 20s 12.6
1a l IS 547 20tv1R 3.0 20s lti .IS

0. I 40s 20.0

Table 9.1. Entries tested in Elite Plant Patholosical Screeninq Nursery, 20L4-15

ArcW ABIP, Progress lTeport, VoI.lIl (Crop Protectiort), 20'l 5 1.44



Sr. No. Entrv
-t Stem Rust Leaf Rust Leaf Rusl Stripe Rust

South South North Nor h
HS ACl HS ACI HS ACI HS ACI

.18 HS 577 20s 7.0 3OMS t2.3 -ts
0.2 i'0S 20.0

49 HS 595 5MS 1.6 5S t.7 5MS 0.8 r0s 4.3
50 HUW 675 r0s 4.0 0 0.0 TR 0.0 60s 13.5
5'l Ituw 677 2ONlR 3.3 5S 2.3 5S 0.8 60s 25.8
52 HUW 679 60s 30.6 5S L.,) 5l\4 R 0.3 20s 6.6
53 N4ACS 5O3I l0s 9.3 TR 0.0 5N4S 0.6 20s 9.6
)4 NIAW 2O3O 5S 4.0 t0R 0.6 t-R 0.0 70s 45.0
55 PBW 701 20MR 4.4 10R 0.6 lOMS 2.0 40s 15.5
56 PBW 704 I'MR 0.1 20s 7.0 U 0.0 60s 24.'1
57 PBW 706 40s 74.6 '10R 4.3 0 0.0 10s .).o
58 UP 2BU 20N,lR 2.8 Ttt 0.0 IOMS t.7 40s r E.0
59 uP 2891 20tvt R 5.3 TR 0.0 0 0.0 60s 45.0
60 vl_ r004 20s 9.6 20tt 1.3 U 0.0 40s 13.1
60,4 INITticIOR l 00s 53.3 60s +L-O r 00s 60.0 80s 71.6
61, vr.3005 0 0.0 r0s 3.3 5S t.0 60s 2t.3
ol vL976 r0s 6.0 20s 16.6 IR 0.0 40s l3.l
63 vr,977 5S l.B IR 0.0 0 0.0 40s r 3.3
C. Resist nt to Leaf and .!!1Qe rusts
5ource: V l llnd Year 2013-14
64 UAS 446 I'MIt 0.1 I'R 0.0 tJ 0.0 5S 1.8
65 WII I'I29 I 0N,t I{ 2.0 0 0.0 5MR 0.3 40s 1 1.5
Source: AVT Ist Year 2013-14
oo HI8755 (c1) IOMS J..) 2ON,IR 2.6 r0s 2.0 r5s 2.8
67 HS 590 r Olvls J.,l 10s 5.0 JlvlS 0.6 40s
68 HS 592 3ON,lS 8.0 10R 0.6 r0s 7.6 20s 3.5
69 HS 594 30s r 0.3 5S 1-.) 0 0.0 40s 9.7
70 PBW 695 40MS r 0.8 20s 6.7 5N4S 0.6 5MS 0.6
71 PI]W 698 30N,IS I 1.0 TR 0.0 IOMS l.J l0lvls 2.1
72 PBW 722 30lt4R o.o

,IR
0.0 fR 0.0 5R 0.3

/J TL2997 (T) 5OMS 13.4 40MR 5.3 5MS l.o 40s 6.6
D. Resist nt to Stem and Stripe rusts
Source: AVT IInd Year 2013-14
a1 K t2t7 5R 0.,1 20s 12.0 l0MIt 0.6 r0s 3.1
75 MACS 3e'r6 (d) 60I\4S r 8.3 r0s J.t) T \4S 0.2 30s 6.0
76 Pllw 692 r0NtR 1.1 20s 6.7 20s .).. ) r0s 4.0
77 vL 3002 5IVIS 2.0 5S t.7 20s 6.0 r0s 2.0

lNl;trcIOR r 00s 60.0 60s 40.0 | 00s 53.3 90s 78.3

II. Multiple Disease Screening Nursery, 2014-15

Forty onc resistant sources identified in EPPSN against rusts are cross chccked for
resistancc' to other cliseases at hot spot multi-locations under artificially' created
conclitions to reconfirm their resistance. Data were considered for stem rust:
Mahabaleshwat, Indore and Wellington; for stripe rust: Ludhiana, Pantnagar,
Dhaulakuan, and Karnal; for leaf rust (N): Deihi and Karnal; for leaf rust (S):
Mahabaleshwar, Dharwar and Wellington; for Karnal bunt: Karnal, Ludhiana anci
Dhaulakuan; for leaf blight: Faizabad, Karnal, Coachbehar, Dharwar, Wellington; for
Head scab: Wellirrgton and Karnal; for flag smut: Karnal, Luclhiana and Durgapura;
for loose smut: Hisar, Ludhiana ar-rd Durgapura; for powclery milclew: Wellirrgtorr,
Jammu, PanLnagarr, Dh;rulakuan, ancl Almora; and for cerL.al cyst nematode: I-Iisar,
Ludhiana ancl Durgapura. Based on the ACI up to 10.0, Karnerl bunt up to 5.0%,
Flag smut up to 5% and powciery mildew up to 3 and leaf bliglit up to 35 (R) and 36-
57 (MR) entries were categorized resistant (Table 9.2). Following entries were found
to possess multiple disease resistance:
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Resistant to all three rust +LB+KB+FS
Hr8738(d)
Resistant to all three rust +LB+PM
PBW 660

Resistant to all three rust +FS
H18721( ct ), HI 8725 ( ci ), HI 8728 ( d )
Resistant to all three rust
HPW 381, UP 2877,WH1098
Resistant to Stem and leaf rust+KB+FS
H!8739 ( ct ), HI 8742 ( d ), HS 578, NIDW 699 (d)
Resistant to Stem and leaf rust +LB+PM
HW 1900, HW 4042, HW 5237 , MACS 5031,
Resistant to Stem and leaf rust +PM+FS
DDK 1t)aa (clic.), DDK 1045 (clic.)
Resistant to Stem and leaf rust +LB
KRL 348, VL 3001, CW 432, HUW 668, HW 4013, UP 2872,WH1737
Resistant to Stem and leaf rust
RAJ 4250, HI 15BB Q, HW 1099, HW 5235, ]AUW 598, RAJ 4324,LJp 2843,rJIr 2847
Resistant to leaf and yellow rust +LB+KB+FS
NrDW 706 (d )

Resistant to leaf and yellow rust +LB+PM+FS
HW 5224
Resistant to stem and yellow rust+LB
HD 3121

COOPIITA I'ORS

(-EN I EITS

T,UDIIIANA

ALMORA

HISAR

DHAULAKUAN

PANTNAC]AR

INDORE

N'lAHAUALhsf l\ryAR

C()OCHBITHAR

WIrl-t-lNC;TON

FAIZABAI)

DURC;APUItA
jAN4MU

DHAIiWAt)
NEIV DEI,HI

VN IiANASI

KAItNAI,

FOR CCN

DUITCAPL]RA

IIISAIT

LUDI IIANA

COOPEI{AT'OI{S

JASPAL KAUR, RITU BALA

s. K. JArN

S. S. KARWASItA, Ii.S. BENIWAL

DHANBIR SINCH

J. KUMAR, DEEPSHtKT-rA, K. SRIVASl AVA
'1 .L. PRAKASI IA, A.N. MISI tliA, K. Kr\UStlAI-
S.C. SAIVASIIE

A.K. CHOWDFIUITY, S. MAHAPATRA

P. NALLATHAMBI, C. UMA MAIIESFIWT\RI

S.P. SINCH, SAVITA CUPTA

P.S. S}IEKHAWAT
lvl. K. PANDEY

P.V. PATIL

V.K. SINCII AND R.C. IVIAI HURIA

S.S. VAISH

M.S.SAHARAN, SUDHLTER KUlvlAIi AND Ii. SELVAKUNIAR
(coonnrNnlrNC uNtr)

INDIRA RAIAVANSHI

Ii.S.KANWAR

DAlvlANJlf KATJR
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lII. Screening of MDSN 201,3-14 entries against loose smut during 2014-15

Forty nine entries of MDSN 2013-74 were. inoculated with loose smut during 2073-74
crop season and expression of loose smut was observed cluring 2074-15 season at
Hisar, Durgapura and Ludhiana centres. The smuttecl and healthy tillers were
counted and per cent infected tillers were calculated. Thet entries shor,ving 0-5%
infection wc.rc resistant to loose smut (Table 9.3).

Table
loose

9.3. Performance of Multiple Disease screening Nursery, 20'r.3-r4, against
t durine 2014-15smu ur seaso n

S. No. Entry Loose smut ('Zr

Durgapura Hisar Ludhiana HS AV
A. Resistan to all three rusts
Source: AVT lnd Year 2017-12

HW1098 0 0 n 0 0.0
2 HW 5216 U 30.1 3 31.96 37.96 20.7
Source: AVT' st Year 2011-72
3 CW 433 30.35 15.26 45.26 27.0
4 cw 1276 (d\ 0 0 0 0 0.0
5 HD 3076 1.65 40.21 19.8 40.27 20.6
6 HD 3098 40 21.44 40 zt.J
7 HI'W 385 0 t) 0 0 0.0
B KRI- 327 21.05 60 25 60 36.4
9 PBW 670 0 60.7 | 0 60.71 20.2

0 PDW 329 (d) n 28.71 0 28.71 9.6
I TL2978 (1-\ 0 30.7 | tJ 30.71 10.2
2 v L.971 0 59.13 59.13 29.6
3 l\4P 1259 0 0 11.09 11.09 3.7
4 Rai 4220 0 45.65 31.7 45.65 25.8
5 Rai 4270 5.3'l 40.2-l 14.77 40.21 20.1

lo uP 2825 56.25 51.25 48.93 56.25 52.1
't7 uP 2852 60 60.25 77.28 60.25 45.8
B. Resistant to Stem & Leaf rusts
Source: AVT nd Year 2011-"12

l8 Raj 4238 30.23 60.51 3r.4 60.51 40.7
t9 DDK IO42 0 0 0 0 0.0
Source: AVT st Year 201,1,-1,2

20 c\,v r280 (d) U U (l 0 0.0
20r\ Sorralika for L.S 44.38 80.75 44.1 3 80.75 56.4
LI HI r584 3.85 60.5 26.04 60.5 30.1

22 Kt,P 402 0 50.71 19.79 50.71 23.5
z-) MP 3353 1.41 50.65 55.77 5!i.77 36.9
24 Rai 4245 1t.39 70.25 l9.r 70.25 33.6
25 uP 2824 7.89 70.23

.r < o,4 70.23 3t.4
10 UP 2828 1.79 20 16.17 20 12.8
27 UAS 336 7.69 40.1 5 17.3 40.1 5 21.7
C. Resistant r Leaf & Stripe rusts
Source: AVT nd Year 201L-1.2

28 I{S 526 t, 50.3 r 20.23 50.31 23.5
29 HD 3065 0 30.21 0 30.27 10.1

30 Hl1579 0 40 '16.47 40 18.8
wH 1105 1.0'l 30.6r 14.81 30.6.1 15.5

JL MACS 3828 0 0 0 0 0.0
33 PUW 6s8 tJ 40.1 3 19.32 40.1 3 r9.8
Source: AVT st Year 2011-12

.)9 AKDW'17:19 (J t,) 0 0.0
J:) HD 3075 0 40.21 0 40.21 r3.4
36 HD 3081Q 0 30.33 7.27 30.33 I z.)
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S. No. Entry Loose smut
Durgapura Hisar Ludhiana HS AV

37 HPW 368 0 n r 2.03 12.03 4.0

38 HPW 376 0 0 13.04 13.04 AA

39 HS 557 2.22 0 2.75 2.75 1.7

40 NIAW 1846 1.39 20.55 16.83 20.55 12.9

4l RW 3705 ll n 60.4r 11.22 60.41 27.6
A) vL972 0 r 8.'r8 r 8.18 9.1

43 PI]W 661 9.09 50.53 33.34 50.53 31.0

44 HD 3077 9.84 50.25 3'1.61 50.25 31.6

HD 4725 0 |.78 1.78 0.9

46 Hr 8626 (d) 0 0 0 0 0.0

+/ HUW 652 14.29 30.33 29.52 3,0.33 24.7

48 K 1016 6.54 60 ,)z 60 32.8

1L) Rai 4246 C) 26.15 60 t6.9 60 31.4

IV. Multiple pest Screening nursery for 201.4-1.5

Evaluation for insect pest resistance

Shoot fly: Forty one MISN lines were screened against shoot fly at six locations viz.
Dharwad, Durgapura, Ludhiana, Niphad, Kanpur and Kharibari out of which
average maximum score was 30.66 for DDK 1045 ( dic.) entry and rninimum score

was 6.66% for HI 8724 ( d ) entry (Table 9.4a).

Brown wheat mite: Forty one entries welr. screened agairrst brown mite at three
locatiorrs viz. Durgapura , Ludhiana and Niphad out of which maximum score was
22.20/10 cm sq area for IJPD 94 (d) and minimum score was 10.00/10 cm sq area for
HW 5237entry (Table 9.4a). Brown wheat mite was not observed on any gernotype at
Niphacl.

Foliar aphid: Forty one entrics were screencd against whcat aphid at Niphad,
Luclhitrna, Kanpur, Kharibari (W.B ), Karnal, Panfnagar arrd Shillongani. All the

entries were susceptiblc (grade 4) or highly susceptible (gracle 5) to wheat aphid
(T'able 9.4b). Infestation of foliar aphid was not observt'cl at Shillongani. Low
infestation of foliar aphid were observed at Kanpur.

Root aphid: The screening consists of Forty one cntries. Ther data was collected from
Luclhiana and Karnal locations from each entry by uprooting; the seedling when the

crop was 3-4 weeks old. The entries PBW 660, DDK1044, I{W 1099, HW 5237, MACS
5031, UP 2843 and HD 3121 were found to be moderately resistant and rest of them
were susceptible (grade 4) or highly susceptible (grade 5) to wheat root aphid (Table

e.4b).

Cooprna'roRs
NAME
SUt]HASI] KATARE

Btr\NT SINCH

S.D. PAI'II.

J.K. SrNGrr

K.K. BIiAITCAVA

P.V. PAI-IL

K.K. SAITMA

RUCHIRA TIWARI

WASIM REZA

AI CW €i Bl P, Pro gre ss Report,

CENTRE

KARNAI-
LUDHIANN

NIPIIAI)
KANPUR

DURGAPUI{A

DFIAIT\\/AI)

SIIILI-ONCANI
PANTNAGAR

KHARTBAT{r (WB)
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V. National Genetic Stock Nursery (NGSN), 2014-15

The confirmed sources of multiple cliscasc and insect pests re.sistance were
corrtributed in the NGSN and werc plarrtecl at 23 brceding centers across clifferent
agro climatic zones of country for their uhlization in brceding for resistance to biotic
stresses. All 15 entries were utilized in the range of 8.7 - 52.2% by most of the
breeding centres (Fig. 9.1). The most utilized entries at manv centres were Hl 1579,
HD 3098, PBW 658, Raj 4270, HS 526 and HS 552 (Table 9.5). The Kanpur cenrre,
utilized 12 entries in their breeding programme followed by powerkheda (Fig. 9.2).
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9.2 MANAGEMEN.T OF DISEASES: CHEMICAL CONTROL

Once disease has been initiated and weather is favourable chemical control becomes
very important uncler the present scenario due to the wicle spread occurrence of
/ellor,r,' rust in most of the varieties rn the NWPZ. A strate.gy to combat the threat of
rusts, the chemical conh'ol has to be an important component in the contingent plan.

Stripe rust
Experiments on chemical control of stripe rust were conducted at five locafions viz.,
Karnal, Pantnagar, Ludhiana, Durgapura and Jammu during 2074-75 crop season.

At Karnal centre cluring 2014-75, for evaluation of differernt fungicides at various
concentrations against striprc rust, susceptible variety PBW 343 was sown in field i.e.
on 15th November 2014 as proposecl in the technical programme. The experiment was
laid out in RBD with seven trealments and three replications per treatment at DWR
experimental farm, Karnal. Immediately after appearance of stripe rust pustules, first
spray was given on 23"r February,2015 as per treatment. Second spray was given
after 10 day of first applicalion i.e. on 10th March, 2015. Third spray was not at all
requirecl as thc rust was under control in the fungicide treated plots. The observations
were mac'le at frequent intervals as per standarcl methods (modified Cobb's scale by
Peterson et nI,1948). The crop was harvested on 23'.t April, 2015 (during Rabi, 2014-
15). Finally the yield per treatment was calculated plot wise and converted into g/ha.
Data clearly indicated that the tested chemical Azoxystrobin 11%+Tebuconazole
78.3% SC at various concentrations reduced clisease severity at significant level. The
highest stripe rust sevcrity was observed in untreated control plot.

At Panhragar center, cluring crop season 2074-15, for evaluation of dilferent
fungicides at various concentrations against stripe rust, sus{teptible variety PBW 343
was sown in fielcl on 1st Dec. 2014 in RBD clesign. There were nine treatments with
tree replication. After the appearancc' of disease first, second ancl third spray of
fungicides were givetr on 05-02-2075, 27-02-2015 and 09-03-2015, respectively. The
data on the severity of the rust was recorclecl before first spray and final data was
observed after the last spray. Disease severity was recorcled as percent infection
according to the moclifiecl Cobb's scale. After harvesting, the grain yield of each plot
was recorded and one thousand grains per plot were counted and weight separately.

The results (Table 9.6) revealed that all the treatments recorded significant reduction
of disease incidence. One and rvvo sprav of Tilt @ 0.7 % followecl by tuo sprays of
Bayleton and Folicur @ 0.1% gave good control of yellow rust giving 94.5t1%,93.34,
8927% ancl 88.34% clisease control, respectively. One spray of Bayleton and Folicur @

0.1% gave 86.84% and 86.77% disease control. All treatments were significantly
superior compared to untreated check. The yield was found to be highest in the plot
treated with two sprays of Tilt @ 0.7% i.e. 3.70 kg per plot followed by two sprays of
Bayleton Ct 0.1% gave 3.65 kg yielcl /plot whereas one spray of Tilt, Folicur and
Bayle.ton @ 0.7% gave 3.60 kg viclcl /plot each. Two spr.rys of Folicur @ 0.1% alscr
recorded bctter yicld (3.55 kg/plot) as comparcd to control (2.90 kg/plot). Highest
th<rusancl grain weight i.e. 44.40gms was recorded in two sprays of Tilt @ 0.7%
followed by two sprays of Folicur ancl Bavleton @0.1% i.a. 44.00 and 43.70 gms
respectively. One spray of Folicur and Bayleton also gave good result i.e. 43.62 gms
and 43.45 gms respectively. One spray of Tilt@O.1% gave 42.B6gms which were
significarrtly superior over control (41.29gms).
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dt I dtlt rldH,dr cc
S.

No.
Treatments Dose Disease

Severitv

(Zr Disease
control

1000 grain
wt.{em)

Yield/plot
(Kg)

Tr One Spray of f ilt 0.7% 5.33 93.34 42.86 3.60

T2 Two Spravs of Tilt 0.1% 4.33 94.59 -l-1.40 3.70
T3 Two Sprays of

Mancozeb
0.25% 74.66 8'r.68 41 51 3.30

T4 'l'hrec Sprays of
Mancozeb

0.25% 15.00 81.25 41.64 3.40

T5 Onc-. Spray of
Iiolicu r

0.1%
.10.63

86.71 +.1.61 3.60

T6 'l-wo Sprays of
Folicur

0.19/, 9.33 88.34 44.00 3.s5

T7 One Spray of
Bavleton

0."t% 10.53 86.84 43.45 3.60

T8 1'wo Sprtrys of
Bavleton

0.1% 8.63 89.21 43.70 3.65

T9 Corrtrol 80.00 41 29 2.90

Table 9.6. Management of yellow rust of wheat (var. PBW 343) through fungicides
t Pant ntre

At Durgapura center, during crop season 2014-15, for evaluation of different
fungicides at various concentrations against stripe rust, susceptible variety Raj 1482
was sown in field in RIID design. There were ten treatments with four replications.
The data on the severity of the rust was recorded before first spray and final data
was observecl after thc last spray. Diseasc scverity was rccordcd as percent infection
accorcling to the modified Cobb's scale. After harvesting, the grai,r-r viclcl ol each plot
and convcrted in g/ha.

The data presented in Table 9.7 reveals that minimurn (9.96%) yellow rust severity
was recorded on spray of Tebuconazole25.9%EC @ 0.1% followed by Triadimefon
25%WP @ 0.1% and Propiconazole 25%EC @ 0.1%. All the treatment significantly
reducecl the disease over control. However maximum yield (52.92 q/ha) was
recorded in Triaciimefon 25%WP @ 0.7o/,, followed by Propiconazole 25%F,C @ 0.1,%

ancl Tebuconazole 25.9%EC @ 0.7%. All the fungicide as well as organic treatment
gave better yield over the control (32.07 q/ha).

Table 9.7. Management of yellow rust of wheat (var. Raj 1482) through fungicides at

ra centre
Treatments YR severity ("1,) Yield ( q/ha)
'I'r Sprqy ! lL]':qzuqnazole 25%hC @ 01% 12.80 52.67

f1 Spra_y rt tlr Irropicorrazole 25%b,C @ 0.05% --).-)-) 48.33

T3 Spray w th 'I-ebuconazole 25.9%EC @ 0..1% 9.96 51 67

f,r Sprav w h 
-l'ebuconazole 

25.9%EC @ 0.05% 20.58 46.67
Ts Sprav w h Triadimefon 25%WP @ 01% 10.33 52.92
'I'e Sprav w h l'riaclimefon 25%WP @ 0.05% 17.60 49.58

Tz Sprav with Mancozeb 75% WP @ 0.2% 56.51 47.67

I'xSpray with Sulphur 80ot WC @ 0.25:" 47.04 45.0
'fg Spray w h Cow urine basecl organic pesticide @ 70% / Z.+Z 40.83
'['ro Control 82.95 32.07
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At Ludhiana centre, the chemical management of wheat stripe rust was conducted
on susceptible variety PBW 343 on 29.11.2014 in field with 8 treatments and three
replications in RBD (Table 9.8). Shipe rust appeared on B. 1. 2015. Fungicides sprays
were given on 12.1.15, 29.7.15 and27.2.15. Amistar Extra spray resulted in maximum
reduction in clisease scverity and highest yield was obtaincd in spraying with Nativo
followecl by Tilt and Amistar Extra ancl founcl better over control.

Table 9.8. Management of yellow rust of wheat (var. PBW 343) through fungicides
at Ludhiana centre

1000 grains weight (g)

37.21

33.70

37.09
35.24

.) / .+,->

19.02

At Jammu center, during crop season 2074-15, for evaluation of different fungicides
at various coucentrations against stripe rust, susceptible variety PBW 343 was sown
in field in RBD design. 'fhe experiment was laid out with nine treatments and four
replications. Stripe rust was created by artificial inoculation of mixecl pathotypes
spores. Fungicidal sprays were givcn at 15 clays interval. The data on the severity of
the rust was recordecl bcfore first spray ancl final data was observed after the last
spray. I)isease severity rvas recorded as percent infection according to the moclified
Cobb's scale. After harvesting, the grain yielcl of each plot ancl converted in g/ha.

The result (Table 9.9) reveals that all the treatments records significant reduction in
disease incidence. Two sprays of Tilt (0.01%) and Folicur at 15 days interval gave
complete control of vellow rust. The highest yield (43.2q/ha) was found in the plot
treatecl with two sprays of Tilt @0.7"/. followc.d by tlvo spray of Folicur @0.07%
(42.8q/ ha) and Bay le ton @0. 01 % (a2.2q / ha), respectively.

Table 9.9. Management of yellow rust of wheat (var. PBW 343) through fungicides
at Chatha farm, f ammu Centre
S.

No.
l'reatment Concentration

("1,\

YR
Severity

Crain Y

_(@
40.'lI ()rre spray of 'Iilt 0.0'l 7"

'r 0s
2 ['wo spravs oi'l ilt 0.01 7i, t, +.-, .1

322

35.4

12!
42.8

38.9

3 'l'wo sprays of
Mancozeb

0.25 7, 40s

4 T'hree sprays of
Mancozeb

0.25 % 60s

q One sprav of Folicur 0.0"t % 10s
6 Two sprays of Folicur 0.01 % 0
7 C)ne spray of Ilayletcln 0.01 % 20s
8 Trn,o sprays of

Bayleton
0.01 % 10s 1a a

9 Control (No sprav) 90s 28.6

ield Yield increase
(u/"1

28.6

.-tJ.f)

11..1

79.2

28.1

JJ. I

26.4

32.2

Severitv (ACI
Nativo

Folicur

Built

Amistar Extra
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Stem rust and leaf rust:
To evolve suitable spraving schedule for the management of stem and leaf rust
diseases of wheat the trials were conducted at Mahabaleshwar and Niphad centres
during 2014-75 crop season.

At Mahabaleshwar centre, experiment was conclucted for evaluation of different
fungicides at various concentrations against stem rust on wheat variety NI 5439.
There wcre six rows in each treatment of three meter length, sown at22.5 cm apart.
The experiment was sown in randomized block design with three replications.
Fungiciclal sPrays were corrunenced after appearance of the disease. Observations in
respect of stem rust were recorded a day earlier to each sprav. Final observation was
recorded at 10 days after last spray of fungicides. Grain yielcl at harvest was recorded
per treatment per replication.

The data presented in Table 9.10 reveals that, all the fungicidal treafments gave
significantly less disease intensity of stem rust over control. Three fungicidal
treaLments viz., two sprays of Tilt 25 EC @ 0.1%, three sprays of Mancozeb @ 0.2s%
and two sprays of Folicure 250EC @ 0.7% rccorded less disease whereas these were
at par with each other. -fhe lowest disease intensity (ACI-3.67) was recorded in two
sprays crf Tilt 25 EC CD 0.7%, three sprar,'s of Mancozeb Gl) 0.25% (ACf-4.73) and two
sPrays of Folicure 25011C @ 0.1% (ACI-5.10). Ilesults regarding the grain yield
indicatt:d that all the fungicidal trcatments significantly increasecl grain yield (q/ha)
over control. The highest grain yield 24.69 q/ha was recordeci in the treatments viz.
two sprays of Tilt 25 EC @ 0.1% followecl by two sprays of Folicure 250EC @ 0.1%
(22.42 q/ha) and threc sprays of Mancozeb @ 0,25% (21.95 q/ha) which were at par
with each other.

Table 9.10. ACI of stem rust and grain yield as influenced by fungicidal treatments

At Niphad center, the trial was conclucted experiment was conducted for evaluation
of different fungicides at various concentrations against stem and leaf rust with
variety NI 5439. The experiment was plantcd in RBD with four replications. The hrial
was conclucted under artificial epiphytic conditions by spraying of mass inoculum of
stem and leaf rust. I'he data on the severity of the rust was recorded before first
spray and final data was observed after the last spray. Disease severitv was recorded

4-1s).
S. No. Treatments Stem rust Severity

(ACr)
Grain yield

(Q/lra)

1 One spray of I'ilt 25 EC@ 0.1 "," 7.07 20.78
2 Two sprays of Tilt 25 EC @ 0.7% 3.67 2,1.69

3 J1v6 5pravs of Mancozeb @ 0.25% 7.67 1e.40
4 I'lrrcc'spravs of Mancozeb @ 0.25% +./.) 21.95
5 One spray of lrolicur 250 EC @ 0.1% 7.33 11 n'',t

6 Tw,o spravs of Folicur 250 EC @ 01% 5.40 27.73
7 C)ne spray of Baylertorr 25 WP @ 0.1% 1.1.00 1U.08
8 Two sprays of Bayleton 25 WP @

0.7%
12.67 1!).40

9 Corrtrol (No spray) z).-14 77 72
S.E+ 0.86 0.56
C.D. at 0.05 2.4"1 1.58

C.V. 73.27 4.73
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as percL.nt infection according to the moclified Cobb's scale'. After harversting, the

grain yield of each plot;rnd converted in q/ha.

The disease severity of stem rust ranged from 5 to 60% as per modified Cobb's scale

(Table 9.11). The stem rust severity was significantly lower with the treatrnent two
sprays of tilt @ 0.7% (7.50%) followed by, treatment with two spray of Folicur @ 0.1''/,

(15.00?6). The highest stem rust severity of 50% was recorded in the untreated
corrtrol. The disease severity of leaf rust was also significantly lower with the
treatment of two sprays of tilt @ 0.7% (5.00%) followed by treatment with two sprays
of Folicur @ 0.1,o/" (6.25%) as against 37.50% in the control. Statistically significant
differences were also noted in 1000 grain weight due to different fungicidal
treatments. The highest 1000 grain weight (32.04 g) was recorded in the treatment
witlr two sprays of tilt rQ) 0.1% and the treatment with threrc sprays of Mancozeb @

0.25%, wlrile lowest 10C)0 grain weigl-rt was recorded in corrtrol trcatment (28.71 g).
The vielcl in different treatments ctffered significarrtly. t{ighest yield was recorded
with the treatment of tr,vo sprays of tilt @ 01% (35.77 .l/ha) while lowest yield was
recorded in the conhrol treatment (22.06 q/ha).

Table 9.11. Effect of spraying schedule on disease severity of stem rust & leaf rust

* Figures in parenthesis are arcsin transformed values

Validation and promotion of IPM

Niphad Centre:
To verify the results 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 variebies NIAW 1415 and MACS 6478 in erleven locations at farmers fields (Table
9.12). Thi- module'consistccl of scccl trcartmcnt with Azotolractor, PSB and C]ruiser for
the managemcnt of aphicls.

The wheat grain yield with farmers practice ranged from 28.00 to 38.00 q/ha
whereas, yield in IPM module ranged from 32.50 to 45.00 q/ha (Table 91,2). Average

atN ad centre
S

No.
freatment Mean stem

rust severit'r
Mean leaf rust

severitv
1000 grain

weieht (em
Crain yield of
wheat (q/ha.)

One sprav of Tilt @0.1% 16.25 (23.73) 7 .s0 (15.67) 31.34 28.71

Two sprays of Tilt
@0."t%

7.50 (15.67) s.00 (12.e2) 32.04 35.77

Two sprays of Mancozet
@0.25%

27.50 (31.55) 21.25 (27.28) 31.51 25.00

Three sprays of
Mancozeb @0.25%

27.2s (27.28) 8.7s (16.76) 32.04 32.63

One spray of Folicur
@)0.1%

22.50 (28.23) 12.50 (20.61) 31.36 28.73

Two sprays of Folicur
@().1%

ls.00 (22.7e) 6.2s (14.30) 31.67 29.20

Orre spray of Baylt'torr
@0.1%

27.s0 (31.ss) 21.25 (27.28) .1U. -1f 25.01

Tn,o sprays of Bayleton
@0.1%

22.s0 (28.13) 18.75 (25.62) 31.05 27.48

Control s0.00 (4s.00) 37.50 (37.32) 28.71 22.06

S.E. I 1.57 1.55 0.48 1.52

C.D. at 5 7" 4,57 4.51 1.40 4.42
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difference in yield was 5.11 g/ha. The in{estation of aphids was observed during the

initial stages of crop growth, which was low in IPM plots as cotnpared to the plots in

which farmers practiie was follorn,ed. Rust incidence was not observed throughout

the season in the trial Plots.

Table 9.12. Grain yield of wheat g/ha under IPM and non-II'M at farmers fields in

District Nasik, Maharashtra
Sr.
No.

Name and Address of
Farmers

Variety Date of
sowing

Yield Difference
(q/ha)IPM Farmers

practice

I Mr. M.B. Cotis
Babhulgaorr (Bk),'l'al.
Yeola, Dist. Nashik

NIAW
141 5

2s/11/2011 39.00 35.00 ,1.00

Z Mr. N.R. l,onclhe
Babhulgaon (Bk),'Ial.
Yeola, Dist. Nashik

NIAW
1475

8/12/2014 32.50 28.00 4.50

3 Mrs. S.S. Pangavharle
Babhulgaon (Bk),'I'al.
Yeola, Dist. Nashik

NIAW
1 415

28/ 11 / 2011 34.00 29.50 4.50

4 Mrs. T.T. Ransode

Babhulgaon (Bk), Ial.
Yeola, Dist. Nashik

NIAW
1415

e I 12/ 2014 40.25 35.00 5.25

5 Mr. B.S. Khadke
Babhulgaon (Bk), Tal.
Yeola, Dist. Nashik

NIAW
1415

6111/2014 35.00 31.50 3.50

6 Mr. R.K. Ilornare
Babhulgaon (Kh), Tal.
Yeola, Dist. Nashik

NIAW
1415

6111/2014 35.00 30.00 5.00

7 Mr. S.S. Gotis
Babhulgaon (Bk), Tal.
Yeola, Dist. Nashik

MACS
6478

e / 72/ 2014 37.50 33.00 4.50

8 Mr. B.D. Gaikn'acl
Babhulgaon (Kh), Tal.
Yeola, Dist. Nashik

MACS
6478

5111/2014 45.00 37.50 7.50

9 Mr. S.R. Bornare
Babhulgaon (Kh), Tal.
Yeola, Dist. Nashik

MACS
6478

28/11 /2074 40.00 34.50 5.50

10 Mr. K.N. IJornare

Babhulgaorr (Kh), Tal
Yeola, Dist. Nashik

MACS
6478

I / 12/ 2014 44.00 37,50 6.50

1t Agricultural Research

Station, Niphad, Dist.
Nashik

NIAW
1475

21 11 / 2014 43.50 38.00 5.50

Me n Difference 5.11

C]OOPERA'fOIIS

NAME

P.S. SFIEKFIAWI\T

DEEPSHIKHA

JASPAL KAUR

M.K. PANDEY

C.1" BHANGALE, B.C. GAME, A.P. PADHYE

S.G. SAWASHE

M S SAI]ARAN, SUDHEER KUNIAtt

AND SELVA R, KUMAIi

CENl li.ll

DUIiC;AI'UI{A
PANTNACATi

LUDHIANA

JAMMU
NIPHAD

MAI-IABALT]SHWAR

KAnNAr- (co-onotNnl lNC CENTRE)
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PROGRAMME 10. ENTOMOLOGY

RESULTS OF COORDINATED ENTOMOLOGICAL EXPTIRIMENTS
Wheat entomology prografiIrne covers four aspects viz. host plant resistance,
chemical control, integr:ated pest management (IPM) and management of stored
grain pests. During 207,+-75 crop season, the experiments r,r'c.re conducted covering
all above mentionecl aspccts of entomology. The host plant resistance studies
included screcning ctf wl-rcat nurseries against shoot fly, brown wheat mite and, foliar
and root aphids, prelimtnary screening of elite lines for different pests ancl multiple
pest screening nursery. Uncler chemical control, experiments were conducted to
deterrnine of efficacy ol' chemical insecticides against termites and, foliar ancl root
aphids. In addition, experiments were also carried out on management of foliar
feeding aphids through biopesticides and botanicals. Insect-pest management trials
were alsct conductecl ou terrnites ancl brown wheat mite with aclditional trials on
need based sporadic pests at specific locations. Another stucly on insect-pest
d)rnamics was carried out for the second time to know the incidence and population
build-up of major insect-pests on wheat sown on different dates of sor,r'ing. IPM
sfudies included basic work on pest management issues and regular surveys
activities in the juriscliction of each centre. The summary containing highlights of this
report is given here:

SUMMARY

Host Plant Resistance

Screening against Shoot fly
A total of 73 AVT II year and97 AVT I year entries were scrccned against shoot fly at
six hot-spot locaticlns viz. Dharwacl, Durgapura, Niphad, l,uclhiana, Kanpur and
Kharibari. Amongst 73 screenecl AVT II year genorypes, the average incidence levels
ranged from 10.05 % (Hl 8498( D) (C)) to 26.70 % (pDW314 -C). While amongst 97
screened AVT I year genotypes, the average incidence levels ranged from 13.93 %

(DDK-1048) to 30.59 % (TL-3004). None of the entry haci average incidence of
shootfly below 10% (Table 10.1a and 10.1b).

Screening against brown wheat mite
A total of 73, AVT II year and 97, AVT I year entries were screened agairrstbrown
wheat rnite at Ludhiana and Durgapura.The incidence of BWM infestation was
recorded to be low during 2014-75 as compared to last tl,vo years. Most of the entries
showed infestation below 10% at Durgapura location. Amongst AVT Ii year
genotypes, the average number of mites per 10 cm2 area ranged from 5.0C1 to 18.00
while amougst AV I year genotypes, the r-rumber varied from 5.00 to 21.23 mites per
l0 cm2 (I'able 10.2a ancl 10.2b).

Screening against foliar aphid:
A total of 73AVT II year and 97 AVT i year entries were screened against wheat
aphid at Niphad, Ludhiana, Kharibari, Karnal, Pantnagar, Kanpur and Shillongani.
The screened entries were either categorized as moderately resistant (grade 3) or
susceptible (grade 4) to wheat aphid (Table 10.4a and 10.4b). Infestation of wheat
aphid at Shillongani was not observed.
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Screening against Root aphid:
A total of 73 AVT II year and 97 AVT I year entries were screened against root aphicl
at Ludhiana, Entkhedi, Niphad and Karnal locations. F{owever, aphid infestation
was not observed at Niphad. The data was collected from each entry by uprooting
the seedling when the crop was 3-4 weeks old. Of the 73 AVT II year entries, HS 542
(c), wll 1027 (c), wH 1105 (C), K 8027 (C), HD 2864 (C), Flr 1544 (C), Mp 4010 (C),
NIAW 2030, DBW 93 (l) (C), UAS 347 (I) (C), MMBL 283, DBW 14 (C), Kharchia 65
(C) and KRL 210 (C) showed moderately resistant reaction based on higest score of 3
and rest of entries were either susceptible (grade 4) or highh' susceptible (gracie 5) to
whe'at root aphid. Among 97 Avl' I year, fiftec'n entries viz. HS 583, VL 1005, VL
1006, HD 3165, HI 1604, MACS4024,pBW 709,pBW 719,Wtt 1179, CG 1015, HI8765
(d), UAS 361, DBW l82, DDK 1048 and MACS 5041 were moclerately resistant (grade
3) based or-r higest score values and rest of them were either susceptible (grade 4) or
highly susceptible (grade 5) to wheat root aphid (Table 10.5a and 10.5b).

Screening against multiple pests

Shoot fly: Forty one MPSN line's were scrccned agairrst shoot fly at six locations viz.
Dharwad, Durgapura, Ludhiana, Niphacl, Kanpur and Kraribari, out of which
average maximum score was 30.66 for DDK 1045 (dic) entry at and minimum score
was 6.66% for HI 8724 (d) entry (Chapter 9; Table 9.4a).

Brown wheat mite: Forty one entries were screened against brown mite at three
locations viz. Durgapura, Ludhiana and Niphad, out of which highest score of
22.20/10 cm sq area was observed for UPD 94 (d) whereas lowest score of 10.00/10
cm sq arL'il was observccl for HW 5237 e'ntry. Brown wheat mite w,as not observed on
any genotype at Niphad (Chapter 9;'I'able 9.4a).

Foliar aphid: Forty one entries were screened against wheat aphid at Niphad
Ludhiana, Kharibari (W.8.), Karnal, Pantnagar and Shillongarri. Though the material
was screened at Shillongani, the pest did not appear therefore, the data was not
considered. Low infestation of foliar aphid was observed at Kanpur so data was not
included ilr report. The entries were founcl to bc. either moderately resistant (gracle 3)
or susceptible (grade 4) to wheat aphici based on average score data (Chapter 9; Table
e.4b).

Root aphid: The screening was carried out using forty one entries. The data was
collected from Ludhiana and Karnal locations for each entry by uprooting the
seedling when the crop was 3-4 weeks old. The seven entries viz. PBW 660,
DDK1044, HW 1099, llw 5237, MACS 5031, uP 2843 and HD 3121 were found to be
mocierately resistant (grade 3) and rest of them were four-rcl to be susceptible (grade
4) or highly susceptible (grade 5) to wheat root aphid (Chapter 9; Table 9.4b).

II. Chemical Control
o Imiclacloprid 600 FS (Gaucho) @ 0.72 g a.i. /kg sced treatment was found

effectivc'at Durgapura and Kanpur, wheraes at Ludhiana the same insecticide at
higher dose @ 0.96 g a.i. /kg proved effective. At Vijapur, Fipronil 5 sC @ 0.3 g
a.i. /kg and Bifenthrin 10 '/' EC@ 0.2 g a.i. /kg gave promising results against
termite.

. Fipronil 5% SC@ 125 g a. i./ ha was identified as effective management of
termite damage through broadcasting of insecticides in standing wheat crop at
Durgapura ancl Vijapur and its lower dose B0 g a.i./ ha was effcctive at Vijapur.
I{owever, at Ludhiana, imidacloprid 600 FS @ 1.0It/har wars effcctive.
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. The foliar application of Dantotsu (Clothianidin 50 WDG) @ 15 g a.i. /ha was
found to be quite effective for the management of aphids in wheat at most of the
tested locations.

o Fenazguinel0 EC (Majester) @ 2.0 ml/l of water wars proved most effective
after 15 days of spraving for brown whcat managLrment at Durgapura.

o Amongst the tested biopesticides, Metnrlilzitlm nnisopline (u 39/l was founcl to be
effective for the management of aphids at Karnal and Kharibari while Verticilliunt
Iecnnni @ 3g/l was found effective at Pantanagar.

o Out of tested insecticides used for stored grain pest management, treatments of
spinosad (Tracer a.a rng/kg) and Emamectin benzoate (Proclaim @ 40.0 mg/kg)
as seed protectant were quite effective for the management of wheat seeds.

III. Integrated Pest Management
o The survey in Jaipur district of Rajasthan recorded heavy damage by wireworms

at early crop stages, in certain areas of a field, 20-25% percent losses were noticed.
Also damage by third instars larvae of white grub species of Holotrichin and
another |vvo species of Melndern and (Anomoln sp.) was observed. The shootfly
inJestation was observed low but heavy infestation by wheat termites at
Jodhpua-Virahragar was recorded. The attack of pink stem borer in n.heat was
also observed during survey of wheat crop. The incidence of Spodopters liturn and
HelicouerTn nrnigera was very low but widespread. The shootfly infestation was
low at few places of area surveyed in wheat crop.

o In Maharashlra, survey was carriecl out in the villagcs of Nashik clistrict at
different crop stages. Hcavy inciclcnce of aphids was rectorded in Nasik district.
The Coccinellid predatory grubs, bcetles and Chrysopa feeding on the aphid
infested fields werc also observecl. Thc incidencc of iassids and earhead
caterpillar were recorded in medium intensity.

o In Punjab, sporadic incidence of termites was observed in village Bargari, District
Faridkot. Severe incidence of foliar aphids was observecl in some villages viz.
Jagmeenpur and Balowal Saunkhari e'tc. in Ropar district. Mild inciclence of pink
stem borer, termite etc. vl'as observecl in some places viz. Ladhowal, Rasolpur,
Longroya, Rahon, Phillaur, Nawanshahr, Garshankar and adjoining areas.
Incidetrce of root aphicl was also recorded in village Rasolpur. Termite damage
(1-2 %) was recorded in some fields near Rahon village. 'fhe grubs and adults of
coccinellid beetles were observed frequently in fields infested with aphids.

. In Vijapur, survey of wheat and barley fields were carried out in the state during
the crop scason. The' termite damagc in wheat fielcls remainr.d low to moderate
through the crop season. The. population of H. nnnigerti, pink stem borer, aphid,
surface grasshopper, spoclopterar , thrips, shoot fly, brown mite., jassids and cut
worm were negligible. In barley fields, the aphid population was low to
moderate. Among nafural enemies, Cmnpoletis cltloridetta a larval parasite of H.
nrmigern was obsen'ed. Predators like coccinellid beetles, chrysoperla and
syrphid fly were frequently noticed predating wheat ancl barley aphids.

. In Kanpur (uttar Pradesh), survey was made at Khurdh, Pali and sawali, the
incicience of shootfly was observed 10 per cent and rainfed termite in{estation
was 18 per cent, ur varieties PBW343, K0307 and Halna. 'fhe incidence of termite
was observed in irrigated crop 10 per cent, pink stem borer infestatiorr 2.0 per
cent. Aphid infestation was observed in highly susceptible barley crop varieties
and in different wheat cultivar on varieties K502, Halna, HD 2792, DBW 39, K
0307 and K551 (Barley). The infestation of shoot flies was 13.0 per cent in wheat
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crop. The minor incidence of pink stemborer i.e. 2.0 per cent was observecl
(Table-10.26).

. The survey of wheat in Punjab and Haryana state were undertaken by Karnal
centre cluring 2074-75 crop season. Moderate to severe incidence of wheat aphicl
and minor root aphicl and pink stemborer was observed in some village of Karnal
(HR) and Punjab; Mundiala Kalan (LDH), Bakhada (Main Sarandh), Basant Pura
(Fatehgarh) and near Karnal (Pir Ki Mazar). Moderate termite damage was
recorded in some parts of Karnal. Minor incidence of Pink stem borer was
observed in village-Nising and adjoining areas of district Karnal. The lyubs ancl
adults of coccinellid beetles were seen frequently in fields infested with aphids.

' In Pantnagar, during survey of wheat fields, the other insects such as thrips,
armyworm, spodopterta, wheat mrte, termite, grasshopper, jassids, shoot fly
armyworm, stem borers, cutworm, leaf miners, ancl wireworm were not
observed in any of the wheat fields during the survey prograrrrme. It has been
observed that to control aphid, farmers sprayed their fields 6-7 times but even
then aphid population increased upto 500-600 aphids/plant after every spray,
showed development of resistance in aphids against insc.cticides whereas on the
other l-rancl, in sonte fields farmers were nctt spraying chemicals anci the
population of natural etremies was more in those. wheat l'ields as compared to the
sprayed fields.

10.1. HOST PLANT RESISTANCE
Plant breeders have traditionally focused more on disease resistance than developing
variehies for insect resistance. Over the years, plants have developed a variety of
resistance mechanisms to deter feeding ancl damage by insects. The cultivated cereal
crops originated from genetically diverse plant types and these are now grown in
large, genetically homogeneous stands, a prachice that decreases genetic and species
diversity and increase the likelihood of economically significant insect pest
infestations. 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 clamaged plant parts. Keeping these things in mind the
wheat entomological work formulates pest specific hot spot screening of advanced
wheat lines in the pursuit of identifying resistant sources. The summary of the result
are described here in the following paragraphs.

1: Entomological Screening Nurseries
(1a) Shoot fly screening nursery
A total of 73AVT II year and 97 AVT I year wheat genotypes were screenecl against
shoot fly, at six hotspot locations viz. Dharwad, Durgapura, Niphad, Ludhiana,
Kanpur and Kharibari. The average infestation levels of AVT II year genotypes
ranged from 10.05 % (LLl 8498 (D) (c)) to 26.70 % (pDW314 (C)) (Tabte 10.1a).
However, for AVT I year lines the average infestation levels ranged from 13.93% (DK
1048) to 30.59% (TL 3004) (Table 10.1b). Amongst all screened genotypes, none of
ent'ry was found resistant to shoot fly on the basis of its average incidence at all
localions.
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(1b) Brown wheat mite screening nursery

A total of 770lines were screened against brown wheat mite at two locations viz.

Durgapura ancl Luclhiana. The brown wheat mite screening nursery, consisted of

73AVT II year lines and 97 AVT I year lines which were screenecl at Ludhiana and

Durgapura centres. All the entries harboured the low leverls of BWM infestation

during 2014-15 season as compared to previous two seasotrs. Most of the entries

showed infestation below 70% at Durgapura location. Amongst AVT II year

genotypes, the average number of mites per 10 cm2 area ranged from 5.00 to 18'00

while amongst AV I year genotypes, the number varied from 5.00 to 27,23 mites per

10 cm2 ('fable 10.2a and 10.2b). Though the material was screened at Niphad the'pest

did not appear ancl the data was not considered.

Centre: Durgapura
One hundred seventy wheat lines were planted in two rows replicated thrice were

screened during 2074-75 against brown wheat mite under irrigated conditions. Two

observations for mite population were recorded at 20 days intervals during peak

infestation period' The infested plants were tapped over 4 glvcerine-smeared slides

held in a thermo Cole sampler at ground level for recording tl-re mite population. The

observations were rccordecl from 3 spots per plot. The average of the clata was

computed to number of mites/1O cm2 area. The rankings were given for different

entries in the last. The data presented in the Table 10.2a and 70.2b.

Centre: Ludhiana
In this trial, a total of 170 genotypes werc. sown under rainfed condibions for

screening against brown mite at Plant Breeding Research Farm, PAU, Lucihiana in

the year: 2074-75. The varieties were sown in one-meter row length, with three

replications of each line. 'Ihe observalions on mite population were recordecl at 15-20

days interval during March-April. For recording mite population, infesterd plants

were tapperl over 4 glycerine-smeared slides held in thermocole sampler at ground

level. Among AVT II screening nursery, the maximum mite population was

observecl in NIAW 1475 (74.70/10 crrr2 area) while K8027,HL4730,HD 2864 and HI

STZT (4/70cm2 area) recorclecl the minimum mite population (Table 1b1). The

maximum mite infestation was recorded in VL 3007, DDW 32 and IWS 712 (20/m2

area) and minimum in FIPBW 09 (4/70 m2 area) in AVT I screening nursery (Table

10.2a and 10.2b).

Iable \0.2a. Brown wheat mite screening nursery: AVT II year lines (Year-2014-15

9.,Ne -
EntL_ No. of mi

l-"aftiu"u
lg.qlq ufgu_

Durgapura
Average

1 LIS 562 12.00 7.20 9.60

2 HPW 251 (C) 14.33 8.00 77.17

a
J HPW 349 (C) 15.00 9.00 12.00

A HS 375 (C) 10.00 1.40 7.20

5 HS 490 (C) 13.00 8.00 10.50

6 Frs 507 (c) 20.66 7.70 14.78

7 HS s42 (C) 11.66 10.00 10.83

8 vL 804 (C) 13.66 11.00 12.33

9 vL 829 (C) 12.66 4.60 8.63

10 vL 892 (C) 5.00 5.00

1-t vL 907 (C) 8.66 9.00 8.83

12 HD 4730 10.33 7.00 8.67
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S. No. Entry No. of mitesA0cmsq area Average

Ludhiana Du ura

l3 MP 1277 70.66 8.50 9.58

14 wH 1164 10.00 12.00 11.00

15 DBW 88 (C) 16.00 s.00 10.50

t6 DBW e0 (c) .r 
2.00 14.00 13.00

17 DPW 621-s0 (C) 10.00 r 0.60 10.30

18 rrD 2967 (C\ 10.00 11.00 10.50

19 HD 3043 (C) 70.66 6.00 8.33

20 HD 305e (C) 14.00 9.60 11 .80

204 rwP72(C)FOI(BWM 20.00 16.00 18.00

21 HD 3086 (C) 72.66 4.10 8.38

22 PBW 644 (C) I2..)J 14.00 "13.17

23 PDW 233 (C) I O.JJ s.00 10.67

z+ PDW 291 (C) 8.66 7.00 7.83

25 PDW 314 (C) s.00 s.00

26 wH 1021 (C) 10.66 E.40 9.53

27 wH 1080 (c) 10.33 7.00 8.67

28 wH'1105 (c) 11.66 8.00 11 .33

29 wrr 1124 (C) c).60 9.60

30 wFr 1142 (I) C) 11.66 7.00 9.33

JI c 306 (c) 7.00 7.00

JL HD 2888 (C) 14.00 5.00 9.50

JJ K 8027 (C) 11.33 ,1.00 7.67

34 HD 4728 (d) 17.00 tt.00 72.50

35 HD 4730 (d) 10.00 4.00 7.00

36 GW 322 (C) 12.00 u.80 10.40

J/ rrD 2864 (C) 10.66 4.00 7.33

38 rrD 2932 (C) 8.66 10.00 9.33

J' r{r 1s44 (c) r 0.33 8.60 9.47

40 Hr 8498 (D) (C) 9.00 9.00

40A rwP72(C)FORBWM 15.00 14.00 14.50

41 Hr8737 (DXI) (C) 8.66 4.00 6.33

A'AL MP 3336 (C) 10.66 8.20 9.43

43 MP 11010 (C) 6.00 6.00

AAJ1 MPO 1215 (ct) (C) 11 .00 7.00 9.00

45 MACS 3e27 (d) 17.66 9.00 10.33

46 NIAW 2O3O 13.00 10.00 11.50

47 AKDW 2997-'t6(d\ (C\ 14.33 14.00 74.77

48 DBW 93 (I) (C) 10.00 6.80 8.40

49 MACS 6222 (C\ 10.33 7.00 8.67

50 MACS 6478 (C) 12.00 8.50 t0.25

51 Nr 543e (C) 13.00
'11.00 12.00

52 NrAW 1415 (C) 14.70 74.70

53 UAS 347 (I) (C) 10.66 1 1.00 10.83

54 UAS 428 (cl) (C) 11 .00 11.00

55 UAS 446 (cl) (D (C) 12.00 12.60 "t2.30

56 (HD 2932 + Lr 19/5125) 8.66 4.20 6.43

57 MMBt,283 16.66 6.00 11.33

58 PBW 723 12.00 9.60 10.80

59 DBW 14 (C) 10.00 7.00 8.50

60 DDK 1029 (C) 12.00 8.40 10.20

60A rwP72(C)FORBWM 21.00 14.20 77.60

61 rJD 2e8s (C) | 1.,14 5.00 8.67
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S. No. En No. of mites/l0cmsq area Average

Ludhiana Durgapura

62 Hr 1563 (C) r 0.00 8.60 9.30

63 HUW 234 (C) 70.66 7.00 8.83

64 HW 1098 (C) 7.00 7.00

65 K 0307 (C) 9.33 6.00 7.67

66 Kharchia 65 (C) 12.00 7.00 9.50

67 KRt,19 (C) 5.50 s.50

68 KRL 210 (C) 7.00 7.00

6Y PBW 343 (C) 10.00 8.00 9.00

70 Rai4083 (C) 9.00 9.00

71 TL2942 (C\ 10.33 10.60 70.47

72 TL2969 (C\ 11.00 11.00

73 wH s42 (C) 10.00 8.20 9.10

Table 0.2b. Brown wheat mite screening nursery: AVT I year lines (Year-21J74-75

S.

No.
Entry No. of mitey'l0cmsq area Average

Ludhiana Durgapura

1 HPW 393 "r0.66 14.50 12.58

z FIPW 394 5.60 5.60

.) HPW 413 22.00 10.20 16.10

4 trPw 421 18.66 10.30 14.48

( FIPW 422 20.33 11.40 17.37

6 FIS 580 74.66 10.50 12.58

7 HS 583 12.00 8.80 10.40

8 HS 590 15.00 12.20 13.60

9 HS 596 20.33 10.50 1,5.42

10 F],5597 72.66 10.50 11 .58

ll HS 598 14.00 15.20 14.60

72 HS 599 22.66 8.40 15.53

t.) t{s 600 16.33 14.20 75.27

14 I IS 601 10.33 7.40 8.87

15 uP 2917 8.33 12.40 10.37

16 uP 2918 20.66 8.40 14.53

77 vL 1005 15.00 8.60 11.80

18 vt,1006 15.66 10.20 12.93

79 vI- 1007 12.66 8.60 10.63

20 vL 3002 13.00 15.00 14.00

204 IWP72(C)FORBWM 23.00 18.80 20.90

21 vL 3007 70.66 20.00 15.33

22 vL 3008 8.66 r 4.00 11 .33

ZJ vL 3009 12.00 8.00 10.00

24 vL 4001 10.00 8.80 9.40

25 DBW'147
-12.00 13.40 12.70

26 DBW 148 13.00 7.40 10.20

27 DBW 150 21.00 13.00 77.00

28 DDW 31 8.80 8.80

29 DDW 32 l.l .00 20.00 15.50

30 I ID 3159 r3.00 9.40 11.20

31 tII) 3165 9.00 10.00 9.50

JZ trD 3774 72.66 10.00 11.33

JJ t{I 1604 10.00 7.40 8.70

34 t{I 1605 10.66 9.20 9.93
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No.
Entry No. of mitesflOcmsq area Average

Ludhiana Durgapura

35 I{UW 688 12.30 1,2.30

36 K 1312 13.00
'r 0.50 l"t.75

37 K 1313 11.66 15.00 l.).JJ

38 K 1314 15.60 15.60

39 MACS 3949 18.70 "t8.70

40 MACS 4024 16.00 16.00

40A rwP72(C)FORBWM 27.66 20.80 27.23

41 NW 6024 nlls
A.) PBW 707 11.00 15.40 13.20

+-) PBW 709 10.00 5.50 7.75

41 PIJW 716 5.60 5.60

45 PBW 718 10.80 10.80

46 PBW 719 18.00 /.4tt 72.70

47 uP 2883 12.00 9.50 "t0.75

48 wH"t179 "t6.33 19.50 17.92

49 HD 3171
-t2.66 13.00 12.83

50 K1317 12.00 16.00 14.00

51 cc 101s 15.66 10.00 72.83

52 GW 463 20.66 10.20 15.43

53 Hr 87s9 (d) 16.00 8.00 12.00

54 GW 131s (cl) 5.00 5.00

55 HD 3164 7"1.66 5.40 8.53

56 Hr 876s (d) 10.33 17.00 t3.67

57 lws712 20.00 20.00

58 K.r3i5 15.33 12.20 lJ./ /

5g MACS 3970 (d) r 1.00
'r 0.00 10.50

60 MACS 3e72 (d) 13.00 13.00

60A rwP72(C)FORBWM 23.00 13.40 18.20

67 MACS 4020 (d) 9.00 7.00 8.00

62 PBW 727 17.33 5.40 71.37

63 UAS 360 12.00 12.00

64 UAS 361 "12.33 10.00 1"1.77

65 UAS 453 (d) 10.00 5.00 7.50

66 UAS 455 (cl) 12.00 r 0.00 11.00

67 DBW 181 10.66 15.00 "t2.83

68 DBW 182 7.40 7.40

69 DBW ]83 22.00 15.00 18.50

70 DBW 184 20.00 9.00 14.50

71 DBW 185 75.66 8.40 72.03

72 DDK 1048 12.33 10.00 77.17

/,) DDK 1049 r 1.00 11.00

74 KRL 350 18.00 10.20 14.10

75 KRL 351 10.00 9.00 9.50

76 MACS 5041 12.66 9.60 11.13

77 MACS 5043 10.00 10.00

78 wH 1309 11.00 7.00 9.00

79 'fL 3001 r 0.00 10.00

80 TL 3002 5.20 5.20

80A IWP72(C)FORBWM 24.33 12.00 78.77

81 TL 3003 10.00 10.00 10.00

82 TL 3004 13.00 15.00 14.00

AICW&BlP, Progress Report, Vol.IIl (Crop Protectiott), 20'15 178



q

No.
Entry No. of mitesfl0cmsq area Average

Ludhiana Du ura

83 TL 3005 11.33 s.00 8.77

84 DWR-NIL-01 11.00 8.00 9.50

85 DWR-NIL-02 10.33 10.00 70.77

86 HD 3209 15.00 10.50 72.75

87 KB 20'12-13 22.00 11 00 16.50

88 IIPBW O1 71.66 10.00 10.83

89 HPI]W 02 10.66 10.70
.r 

0.68

90 I_IPBW 05 20.00 9.00 14.50

91 I]PBW 07 8.40 8.40

92 I{PBW 08 15.33 7.00 11.17

93 I IPBW 09 10.00 ,1.00 7.00

94 IIUW 695 12.66 8.40 10.53

95 I{UW 711 18.01) 9.00 13.50

96 tflJw 712 8.00 8.00

97 MACS 6507 12.00 7.00 9.50

98 WBl 8.00 8.00

99 WB2 13.00 7.60 10.30

100 WB5 72.66 7.00 9.83

Niphad: Brown wheat mite was not observed on any genotype.

(Lc) Screening nursery for wheat aphids
The foliar wheat aphid screenings nursery consisling of 73 AVT II and 97 AVT I year

genotypes were screened at six locations viz. Niphad, Ludhiana, Kharibari, Karnal,

Pantnagar and Kanpur. Ihough the material was screened at Shillongani, the pest

ilid noiappear and the clata was not considered. Aphid count/shoots were recorded

at weekly lnterval from all these genotypes and grades were given according to 5

point system described below:
Table 10,3: Grading and rating of foliar aphid

Grade , Approx, numbers of aphids/shoot
1 :0
z 'r-s
3 o-io
4 71.-20

t ' 27;;duuo""

The data suggests that the aphid incidence was high at the locations viz. Niphad,

I-udhiarra, Kharibari, Karnal and medium at Pantnagar and Kanpur. Of 73 AVT II

and 97 AVT I year genotypes, on the basis of average gracting of the locations all

entries were susceptiblc against foliar wheat aphids (Table 10.4a and 10.4b). Though

the material was screened at Shillongani the pest did not appear and the data was

not considered.

on the basis of population in wheat,

, Rating
, Immune
nesiiii"i
Motlerately resistant
Susceprible

, Highly susceptible
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15
S, No. Entrv Root Aphid Score 1-5) AVG. HS

Ludhiana Entkhedi Karnal
1 F{S 562 A 4 J.J 4
2 rrPW 2s1 (C) 1a 2 4 .).J 4
3 r{PW 349 (C)

-3 2 A 3.0 4
A HS 37s (C) 4 3 4 .). / A

q HS 4e0 (C) 4 Z 4 3.3 4
6 HS 507 (C) 4 3 4 3.7 4
7 HS 542 (C) 3 Z 3 2.7 3
8 vL 804 (C) I 2 2 3.0 A

9 vt, 8tc) (c)_ 1+ 2 AT )..) 1
10 vr.8e2 (c) -l 3 4 )./ AT
1t vr_ e07 (c) 3 3 4 .).,) +
^12 HD 4730 ,1 2 3 3.0 4
13 MP 1277 4 3 + :). / 4
74 wH 1164 3 3 + c.J 4
15 DBW 88 (C) 4 I 3 3.0 4
76 DBW 90 (C) ) 3 .l 3.7 5
"17 DI'W 621-50 (C) 1 2 J 3.0 4
18 HD 2e67 (C) .1 a

J 3 J.J 1

19 HD 3043 (C) 2 No seed 4 J. [' 4
20 HD 30se (c) 4 2 3 3.0 4
20A cw173(C)FOR RA 3 5 4.3 q

2l HD 3086 (C) 4 3 3 J.J la

ZZ PBW 644 (C) 4 J 3 J.J 1
L,) PDW 233 (C) 3 2 ,1 3.0 A

L+ u]\ry??_l (c) .1 2 4 .).J 4
25 PDW 31,1(C) 1 2 3 3.0 4
26 wrJ.r02t (c) 3 2 3 2.7 J
27 wH 10u0 (c) n 3 3 J.J 4
28 wH 1105 (C) 3 2 3 2.7 .)

29 wH 1124 (C) ,1 z 3 3.0 4

30 wH 1142 (r) C) 4 2 ,1 ,:)..) ,1

31 c 306 (c) 1 z 4 J.J nt

,11 rrD 2888 (C) 1 I J 3.0 4
aa
.)J K8027 (C) J 2 3 2.7 3
34 HD 4728 (d\ 4 2 4 J.J 4
35 HD 4730 (d) 3 2 4 3.0 4
36 cw 322 (C) 4 2 3 3.0 t+

J/ rrD 2864 (C) 3 Z 3 2.7 3
38 rfD 2e32 (C) 4 L .4 c.J AT

39 Hr 1544 (C) 3 2 3 2.7 3
40 Hr 84e8 (D) (C) 4 2 3 3.0 4
.10 A CW173(C)FOR RA tr 3 4 4.0 5
1l trr8737 (DXr) (C) 4 z 4 J.J 4
4a MP 3336 (C) n .) A Ia

+-1 MP 4010 (C) 3 z .) 2.7 2

+4 MPo 121s (c1) (C) ,1 z 3 3.0 4
45 MACS 3e27 (d) 4 .2, 3 J.t, 4
46 NIAW 2030 2 3 2.7 3
47 AKDW 2997-16(d\ (C\ 4 2 3 3.0 I

Table 10.5a: Screening of AVT II material against root aphid of wheat (\ear-2014-
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S. No. En Root Aphid Score (1 AVG. HS
Ludhiana Entkhedi Karnal

48 DBW e3 (r) (c) 3 2 3 2.7 J

49 MACS 6222 (C) 4 2 3 3.0 A

50 MACS 6478 (C\ 5 2 4 5

51 Nr 5439 (C) 3 z A 3.0 4
52 NIAW 1415 (C) A 2 a

J 3.0 4

53 UAS 347 (r) (C) 3 z J 2.7 a
J

5-l UAS 428 (d) (C) A Z J 3.0 4
55 UAS 446 (d) (r) (c) 4 .a + J.J 4

56 (HD 2932 + L.r 79/5125) A ,) J .). J /1

57 MMBL 283 3 2 .) 2.7 3
58 PBW 723 4 2 A .t.J 4
59 DBW 14 (C) J 2 3 2.7 3
60 DDK 1029 (C) + 2 ? 3.0 4
60A CWI73(C)FOII RA 1 3 1 3.7 t+

6'l rlD r$q() :l 2 /1 3.7 q

62 r rr 1s63 (c) I 2 j 3.0 4

63 gqw?i{l) 3 2 4 3.0 Ia

64 FIW 1098 (C) 4 2 3.0 4
65 K 0307 (C) .l Z 2 2.7 Aa

66 Kharchia 65 (C) 3 2 2 2.3 3
67 KRL 19 (C) n+ z J 3.0 i

68 KRL 210 (C) ? Z 3 2.7 3
69 PBW 3+3 (C) .4 2 2 2.7 4
70 Raia083 (C) .1T 2 na .). J n

71 TL2942 (C\ 4 ) 3 3.0 A+

72 TL2969 (C\ 1 z 4 .) .,) 4
wH 542 (C) 5 z 3 J.J 5

Niphad : Root aphid was not observed on any genotype.

The screeuing nursery for root aphid was consisted of 73 AVT II and 97 AVT I year
entries. The data was collectcd at Ludhiana, Entkhedi anc{ Karnal cerrtre for each

entry by uprooting the seedhng when the crop was 3-4 weeks old. Though the
material was screened at Niphacl, the pest did not appear and the data was not
considerecl. of the 73A\,'T II year entries HS 542 (c), wH 1021 (C), wH 1105 (C), K
8027 (C), HD 2864 (C), F{t 1544 (C), Mp 4010 (C), NrAW 2030, DBW 93 (r) (C), UAS
347 (I) (C), MMBL 283, DBW 14 (C), Kharchia 65 (C) ancl KRL 210 (C) showecl
moclerately resistant reaction at both locations against root aphid (Table 10.5a).

Among 97 AVT I year, eight entries viz. HS 583, VL 1005, VL 1006, HD 9765,H11604,
MACS 4024,pBW 709,pBW 779,WIH1779, CG 1015, HI 8765 (d), UAS 361, DBW 182,

DDK 1048 and MACS 5041 showed the moderately resistant reaction at both
locahionsand rest of them were susceptible (grade 4) or highly susceptible (grade 5)

to wheat root aphid (Table 10.5b).

ble 10.5b: ScaDle reenrng ot AV I I materia against root aphid of wheat ear-2014-
S. No. Entry Root Aphid Score (1 AVC HS

Ludhiana Entkhedi Karnal
1 IJPW 393 A 2 4 J.J 4
2 I{PW 394 A ) 1 J..) 4
3 IIPW 413 A 2 4 ,).,) 4

s)of
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S. No. Entrv Root Aphid Score AVC HS
Ludhiana Entkhedi Karnal

4 HPW 427 5 2 A J./ 5

5 HPW 422 + 2 A 3.3 -l

6 HS 580 1 2 2 2.7 4
7 r{s 583 3 2 .) 2.7 3
8 t{s s90 4 2 .) 3.0 4
9 HS 596 4 2 4 J.J 4

10 HS 597 na 2 3 3.0 4

11 FIS 598 5 3 2 J.J 5

12 I ls 599 5 3 3 .)./
1.1 I IS 600 1 No Seecl 3 3.5 na

11 I IS 60I I 2 1 J.J A

15 uP 2917 1 I 3 3.0 4
76 uP 29"18 4 2 ? 3.0 4
-17 vL 1005 J 2 3 2.7 a.)

18 vL 1006 a
J 2 3 2.7 J

19 vl- 1007 4 2 4 J..f +
20 vL 3002 A 2 3 3.0 n

204 CW173(C)FORRA J 3 3.7 q

21 vL 3007 4 2 2 2.7 4

22 vL 3008 A Z 3 .). t, 4

ZJ vL 3009 5 2 3 J_.1 5
1A vL 4001 5 2 4 3.7 5

25 DBW 147 1 2 3 3.0 A

26 DBW 148 4 I 2 2.7 4
27 DBW 150 4 ) 3 3.0 4
28 DDW 31 /1 2 a 3.0 +

29 DDW 32 q 2 A 3.7 5
30 HD 3159 A 3 2 3.0 4
31 I{D 3165 3 L 2.7 3
az tlD 3174 4 2 3 3.0 A

a

J.) HI1604 3 2 3 2.7 3
34 HI1605 A 2 3 3.0 ia

35 I]UW 688 4 z 3 3.0 A{
36 K 1312 + 2 3 3.0 4
J/ K 1313 3 2 + 3.0 /1

38 I/ 1a1 Ar\ l.) l+ 4 2 z 2.7 1
39 MACS 3949 I Z 3 3.0 4
40 MACS 4024 3 z 3 2.7 a

J

40A cw773 (C)FOR RA q
.1 3 3.7 tr

41 NW 6024 No Seecl No Seed No Seed No Seed No Seed
A.) PBW 707 4 2 2 2.7 4
A'+.) PBW 709 3 2 .-) 2.7
44 PBW 716 4 Z 3 3.0 AT

Pllw 7.18 A z 2 2.7 4
rt6 I'RW 719 3

.)
3 27

A1+/ uP 2883 4 2 1 J.,) A

48 wH7"179 3 1 Z z-J 3
49 tID 3777 2 2 2.7 A{
50 K13t7 4 2 .) 3.0 4
51 cG 10'r5 3 Z J 2.7 -)

52 CW 463 4 2 2 2.7 4

f.) Ill 8759 (ci) .l 2 3 3.0 A
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S. No. Entrv Root Aphid Score (1-5 AVC HS
Ludhiana Entkhedi Karnal

cw 1315 (d) 4 Z 3 3.0 A

55 HD 3164 4 2 .1 3.0 4

56 Hr 876s (d) 3 2 2 z.J 3

57 JWS712 4 2 J 3.0 4

58 K 1315 I No Seed 3 3.5 4

59 MACS 3970 (d) 3 2 3 2.7 3

60 MACS 3972 (cl) + z J 3.0 4

60A CW173(C)FOR RA 5 3 1'7 5

61 MACS 4020 (d) .l z 3.0 4

62 PBW 721 4 2 .l 3.0 4

63 UAS 360 Aa 2 ,) 3.0 A

64 UAS 361 3 3 3 3.0 3

65 UAS 4s3 (d) 4 2 3 3.0 4

66 UAS 45s (d) 4 2 2 2.7 4

67 DBW 181 4 2 3 3.0 4

68 DBW 182 3 Ntr Scerl 3 3.0 3

69 DBW 183 A+ 2 2 2.7 4

70 DBW'I84 4 2 4 J.J 4

77 DBW 185 + 2 3 3.0 â

72 DDK 1048 3 Z 3 2.7 3

/c DDK 1049 4 3 .).J 4

74 KI{I, 350 AI I 4 J.,) 4

75 KRI- 351 .1 2 + ,).,) +̂

76 MACS 50,11 ,t 2 2 3

77 Mncs 5043 4 ) 3 3.0 A

78 wI-I1309 4 No Seed 3 3.5 +

/v TL 3001 4 2 3 3.0 4

80 TL 3002 4 2 1 +

80A CW773 (C)FOR RA 5 I ,-) 4.0 5

81 1't. 3003 4 2 .1 3.0 4

82 1't- 3004 4 2 .l .).J 4

83 |l_ 3005 5 No Seed 1 4.5 5

84 DWR-NIL-01 + Z 4 .).J a

85 DWR-NIL-02 + 2 3 3.0 A

86 HD 3209 a
J 2 4 3.0 Aa

87 KB 2012-73 + 2 4 J.J A

88 HPBW 01 A Z 3 3.0 4

89 I]PtsW 02 + 2 + J.J 4
90 ITPBW 05 3 z I+ 3.0 AT

91 HPBW 07 No Seed No Seed No Seecl No Seed No Seed
92 HPBW 08 A -) A 3.7 4
93 HPBW 09 5 3 4 4
94 FIUW 695 4 3 .) 3.3 4

95 IIUW 711 A 2 .1 3.0 4

96 HUW 712 3 2 -l 3.0 4

MACS 6507 A z 3 3.0 4

)8 WB1 No Seed No Seed No Seed No Seed No Seed
)9 wB2 4 J 3 J.J 4

100 WB5 5 2 J J.J 4
* Niphad: Root aphid was not observed on any genotype.
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EXPT.2 MULTIPLE PEST SCREENING NURSERY
Given in plant pathology section of this report.

10.2 CHEMICAL CONTROI: Effect of insecticidal seed treatment on germination,
termite damage and yield.

All the heatments were applied a day before sowing. The EC formulations
equivalent to a.i. amounts, were diluted with 50 m1 water and sprayed rvith hand
sprayer over seed uniformly spread in a tray or polythene sheet on pLtcco floor. The
seeds were turned over frequently to ensure proper application and left over night
for drying.

Observations Recorded:
1-. Earmarked five spots of 2m-row length in each plot and counted the total

number of seedlings three weeks after sowing (for subsequent germination, the
observations may be deferred till few days after first irrigation) and data was
presented as plant population per meter row in final tablc.

2. Recorded the total number of affected ancl healthy tillers in these spots 3, 4 ancl 5
wce,'ks aftcr sowing. Also recorclccl total number of effe.ctive tillers and those
damagecl in these spots at crop maturity ancl given as % damagecl effective tillers
f m row. For analysis, angular transformations of the percentages were usecl.

3. When the crop was nearing maturity but still green, then damagecl ear heads
were counted and removed. The total number of damaged ear heads from net
plot (except the tvvo border rows and 25 cm space at each end but inclusive of the
damaged ear heads in premarked spots) was L.xpressecl as number of effective
damaged tillers per hectare.
Recorded grain yielcl (a) from pre marked spots and expressed in gf rn row
length (b) from net plot (including the pre marked spots) and expressed in g/ha.
In the final table, the mean values followed by alphabets indices were given to
denote statistical variations based on C.D. values.
This trial was not conducted at Bansathali centres
The details of results at each experimental site are given below:

4.

5.

6.

7.

Centre: Durgapura
To studies on the e'ffect of insecticidal seed treatments on the termite control in wheat
crop uncler irrigated conditions, an experiment was carried out at RARI, Durgapura,
Jaipur and the results are surrunarized ir-r Table 10.6. The Wheat variety Raj-4229 was
sown on 02.72.2014. Before sowing, the seeds w€rre properly treatecl with six
insecticiclal formulations one day before sowing sc-paratelv by spraying on the
spread layer of equal quantity of seecl on polythene sheett. I'he treated seecls were
drieci 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 of 2-meter row length each, were
earmarkcd in each plot. The plant population/m row counts were made after 3
weeks of sowing revealed that non-significant difference among all the treatments.
Hence, none of the treatments used, affected the seed germination. No termite
damage was observed cluring 3 to 4 weeks after sowing. 'fhe percent ciamagecl
shoots/m row after 5 weeks of sowing was maximum in untreated check, whereas it
was negligible in the seed treatment with fipronil 5% SC, imidacloprid 17.8% SL,
imidacloprid 600 FS and clothianidin 50 WDG, all these treatments were at par each
with higher dose of chlorantaniliprid 18.5 SC and its lower close, follorved bv
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thiamethoxam 30 FS breatment. The seed treatment with imidacloprid 600 FS was
found to be best treatment exhibiting lowest per cent damaged effective tillers/m
r{rw, at ear head stage of crop/ maburity stage which was at par with clothianidin,
imidacloprid, fipronil and higher dose of chlorantaniliprid, followed by lower dose
of chlorantaniliprid and thiamethoxam when compared with maximum in untreated
check. On the basis of number of damaged effective tillers/ha, the highest damage
was recorded in untreatecl check. The lowest damage was observed in the
imiclacloprid 600 FS which was at par with fipronil, clothianidin, imidaclopridlT.S%
SL ancl higher dose of chlorantaniliprid, followed by lower close of chlorantaniliprid
arrd thiamethoxam treatment against termite as compared untreated check.
The maximum grain yield data computed on q/ha basis revealecl that the highest
yield was obtained in imidaclopricl 600 FS (32.00) and it was at par with fipronil
(31..66), imidacloprid 77.8% SL (31.00) and clothianitlin (30.66) ancl higherr dose of
chlorantaniliprid (29.66) followed by thiamethoxam (27.33) ancl lower dose of
chlorantaniliprid (25.33) and as compared to minimum yielcl obtained in untreatecl
check (21.33).

Centre: Ludhiana
This cxperiment was conclucteci in thc rainfed fielcis at nc.w cxperimental area, Dept.
of Plant Breeding aucl Genetics, PAU Ludhiar-ra. The wheat variety PBW 660 was
sown on 25th Nov 2014. Before sowing, the seed was treated with seven different
insecticides separately by spraying on the spreaded layer of equal quantity of seed
on polvethene sheet. The treated seed was dried overnight before sowing. There
were eight treatments including untreated check and each r.""'as replicated thrice. For
recorcling observations on the plant population ancl damage prlants, 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/m row recorded
after 3 weeks of germination was non-significant among all the treatments. Hence,
none of treatment used, affected the seed germination. Per cent damaged effective
tillers/rn row after 3, 4 & 5 weeks of germination indicated that all the insecticidal
treatments recorded significantly lower per cent damaged effective tillers/ m row
than tht-. untreated check.
At ear heacl stage, the' per ccnt damagecl cffechve tillers pe.r meter row (in markeci
spots) were minimum in the plots treated with clothianiclin and imidacloprid 600 FS
@2nn/kg of seed (0.38) and these were on par with all the other treatments except
untreated check. The number of damaged effective tillers/ha were lowest in plots
treated with imidacloprid 600 FS @ 2.0 

"l1/kg 
of seed (6000). All these insecticide

treated plots recorded significantly lower number of damaged tillers/ha as compare
to untreated check.
The maximum grain yield (g/m row) was obtainecl in thc plot treated with
imidacloprid 600 FS @ 1.0 

"-'l/kg of seecl (81.33) and therc- were non-significant
differences among all the treatment. The grain yield (q/ha) obtained from different
treatments revealed that all the insecticide heated plots showed significantly higher
yield than the untreated check, however imidacloprid 600 IrS@ 2.0 orl/kg treated
plots recorded maximum yield (47.55).

Centre: Kanpur
The experiment was conducted at Research Farm, Nawabganj, Kanpur, under
irrigatecl condition in 23 rows of 4 x 5m irr treatecl chcck sown on 20.11.2014 ancl each
was replicated thrice (Table 10.8). The initial plant population counts indicated had
no significant difference among all the treatments. The incidence of ternite after

Al C W & Bl P, Pro gre ss Rep ort, V o l.l I I (Cr o p Pro t c c ti o tr), 20'l 5 19"1



three r.r.eeks of sowing ranged from 0.33 to 0.60, while in untreated plot it was 2.52.
However, the incidence of terrnite after four weeks of sowing ranged from 0.36 to
0.61 while in untreated plot, it was 2.72 per cent. The incidence of termite after five
weeks of sowing ranged from 0.38 to 0.71per cent, while in untreated plot it was 2.63
per cent. Significantly less damaged shoots were recordecl in treated plot fipronil5SC
@ 2.5 liter /ha, imidacloprid 600 FS @ 1.5 liter /ha, which was at par imidacloprid 17.8
per cent @ 500m1/ha and imidacloprid 600FS @ 1.0 liter/ha. It did not differ
significantly from imidaclopridlT.B per cent @ 400m1/ha and chlorpyriphos 20 EC @

4.5liter /ha.
All the insecticidal treatment showed superiority over untreated check in minimizing
the per cent clamage effective tillers. The number of effective tillers/ha in different
treatments ranged from 3416.66 to8766.66 while it was 14250.00 in untreated plots.
The'mirrimum clamagecl effcchive tillers/ha were recorclecl in fipronil 5SC @ 2.5
liter/ha and imidaclopricl 600 FS @ 1.5 lie.r/ha treated plot followed by imidacloprid
77.8 per cent @ 500m1/ha and imidacloprid 600 FS @7.0\itu/ha. All the treatments
showed minimum damaged number of effective. tillers /ha as grain yield g/m row
and q/ha was significantly higher in treated plot with fipronil 5SC @ 2.5 literr/ha and
imidacloprid 600 FS @ 1.5 liter/ha followed by imidacloprid 17.8 per cent @

500mi/ha and imidacloprid 600 FS @ 1.0 liter/ha. It is conclucled that the insecticide
fipronil 5SC @ 2.5 liter/ha ancl imidacloprid 600 FS @ 1.5 liter/ha were superior to
imidacloprid 17.8 per cent @ 500m1, imiclacloprid 600 FS @ 1.0 liter/ha, fipronil5SC
@ 3 liter, imidaclorpid 17.8 per cent SL @ 400m1 and chlorpyriphos 4.5 liter/ha
treated plots.

Centre: Viiapur
The experiment for the conhrol of termite through seed treatment was carried out at
Centre of Excellence for Research on Wheat, Vijapur under irrigated conditions and
the results are sununarized in Table 10.9.The plant population/m. row counts made
after 3 weeks of sowing revealed non-significant differences among all the
hreatments. In confirmative test on germination, the counted no. of seeds of clifferent
treatments were sown separately in small replicated trial uncler field conditions also
showecl non-significant difference. Hence, none of the insecticidal treatments
affected tl-re seed germinahion. There was no termite damage noticecl during 3,4 & 5
weeks after sowing in all the treatments. The data on per cent damaged effective
tillers per meter row showed no damage in bifenthrin and fipronil treatments which
differed significantly from rest of the treatments. However, the untreated check had
significantly highest termite damage. On the basis of number of damaged effective
tillers/ha, the highest damage was recorded in untreated check. \i\4rereas, lowest
damage r,r.'as recotdecl in bifenthrin and which was at par with fipronil. "l'he grain
yielcl on the basis of g/rn row as well as q/ha were found non-significant. Amongst
the insecticidal treatments it was the highest in bifenthrin trcatec{ plot. Fipronil was
next in order of effectiveness.
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II: Management of termite damage through broadcasting of newer insecticides in

standing wheat croP.

Centre: Ludhiana
This lrial rt,as also conclucted under rainfed conditions at New Experimental Area,

Department of Plant Breeding and Genetics, PAU, Ludhiana. The wheat variety PBW

660 was sown on 25th Nov, 2014 in the replicate,J trial in 40 sq. m. plots. The seeds

treated with fipronil 5 SC were kept as standrtrd check for comparing different

treatments. The treated seecl were dried overnigJ:rt before sowing. There were eight

treahments including broadcasting of fipronil 0.3 G granules at two different dosages,

broadcasting of imidacloprid 600 FS at twc' different closages, broadcasting

imiclaclopriJ tZ.S SL and fipronil 5 SC at one dose, and untreated check. Each

treatment was replicatecl thrice. The different were broadcasted 3-4 weeks after

emergence of seedling. For recording observations on the plant population and

damage plants, five spots of 2rnrow lengths each, were ear marked in each plot.

The observations o., ih" termite damage at the seedling stage (Table 10.10) revealed

that 3, 4 & 5 weeks after sowing, fipronil 0.3 G granules @ 35 kg/ha have lowest

termite damage but it was at par with all other tre'atments exccpt untreated control.

At ear hc.acl slage, the percent damaged effechve tillers/m row were lowest (0.60) in

fipronil 0.3 G (sL35 kg/ha ar-rd imidacloprid 17.8 IrL @ 0.41/ha broadcasted plots. All

the insecticides recorded significantly less percent damaged effective tiller/m row

than untreated check. The number of damaged effective tillers/ha recorded were

also lowest (6416) in imidacloprid 600 FS @ 1.0 1t/ha broadcast plots and fipronil 5

SC seed treatecl plots. All the treatments rccorded significantly lower number of

clamagecl effective tillers/ha than unlreated ch,:ck. Among different broadcasting

treatrnents, grain yield (q/ha) obtained from was maximum (47.57) in imiclacloprid

600 FS @ 7l/ha treated plot. However, all treatrnents produced significantly higher

grain yielcl than untreated check and were statistically at par u'ith each other.

Centre: Durgapura
A trial was carried out at RARI, Durgapura, ]aipur under irrigated conditions for

management of termite through broadcasting ol newer insecticides those belong to

the neonicotinoid grouP of insecticide in wheat standing crop. The different

formulations of inseiticicles broadcasteci at the time of termite infestation in standing

wheat of crop for the management of termite damage were compared with fipronil

5% SC as seed treatment at 0.3 g a.i. /kg seed as it was kept a stanclard check for

comparirrg the ciifferent treatments (Table 10.11). Thrce different doses of fipronil 0.3

G ai +5, 52.5 arr.i 60 g a.i. /ha, imidacloprid 6Cr0 FS at 480 and 720 g a.i. /ha and

fipronil 5 % SC at1.25 g a.i. /ha were applied in stancling wheat crop along with

r"io*t r"r-rcled insecticide chlopyriphos at 1000 g a.i. / ha, all these insecticides were

mixed with soil/ sand at 80-100 Kg /ha and then broadcasted evenly in the plots at

the time of termite appearance at crown rool: stage of crop (CRI) followed by

irrigation. For recorcling observations on the termite damage plant, five spots of 2-

-"i", row length each were earmarked in each. plot at ear head stage. No termite

damage was recorded at 3 and 4 weeks of sowirrg. At 5 weeks of sowing the termite

.lamage was negligible in fipronil 5 % SC at 0.ll ga.i. /kg seed and all lreatments

*"." it par with untreated check. The minimum percent damaged effective tillers /
m row was lowest in fipronil5 % SC at 0.3 g a.i. /kg seed applied as seed treatment,

followed by broaclcasting of irnidacloprldlT.S% SL at B0g a.i.f ha, fipronil5% SC at

125 g a. i. f ha, fipronil Ci.e C at 60 g a. i./ha and. irnidacloprid 600 FS at 720 g a. i. /
ha, iollowed by imiclacloprid 600 FS at '180 g a. i' / ha , fipronil 0.3 G at 52'5 8 a i' /

A I CW €i B I P, Pr o gress R ep ort, V o l. I I I (C rop Pro tec t i o n), 20'l li 1,97



ha and fipronil 0.3 G at 45 g a.t./ha. The recommernded insecticide chlopyriphos was

less effective as compared to other tested insecti,:ides in protection as compared to

maximum damagecl in untreated check. On the basis of number of damaged effective

tillers/ha showed that highest damage was recorded in untreated check. lVhereas,

the lowest clamage was observed in the seed trealment of fipronil 5 % SC at 0'3 g a.i.

/kg seed followecl by broadcasting of fipronil 5 "/6 SC at 725 g a. i. and imidacloprid

v.6%, fipronil 0.3 G at 60 g a. i. /ha imidacloprid. 600 FS at 720 g a. i. / ha, followed

lower close of imidacloprid 600 FS at 480 g a.i. / ha. The chlopyriphos treatment was

least effective against termite as compared to other heatments.

The grain yield data computed on q/ha basis revealed that the highest yield was

obtained in fipronil5 % SC at 0.3 g a.i. /kg seed (33.33), followed by Fipronil5% SC

at1.25 g a.i. /ia, (31..66), imidacloprid 77.8% (30.99) at par with fipronil 0.3 G at 60 g

a. i./hi (30.33) treatments broadcasted at the time of termite in{estation tr\rhereas,

chlopyriphos treatment gave signilicantly higher yield (26.11) as compared to

minirnum yield (21.33 q/ha) in the untreated check. Howevet, chlopyriphos

treatment was least effective and gave poor protr:ction as compared to newer tested

insecticides applied as seed treatment ancl bro;ldcasting in wheat standing crop.

Overall the experiment showed that the seed treatment with fipronil 5 % SC at 0'3 g

a.i. /kg seecl was gave higher protection as cc,mpared to ir-rseclicides applied as

broadcasting in wheat standing crop.

III: Management of termite damage through broadcasting of insecticides in
standing wheat croP.

Centre: Vijapur
To test the e?ficacy of two different closes of fipronil 5 SC, one dose of imiclacloprid

600 FS, two different doses of imidacloprid,lT.B ol, SL, three different doses of fipronil

0.3 G and one dose of Chlorpyriphos 20 EC as br,cadcasting for the control of termite

in wheat crop, an experirnent was conducted under irrigated conditions at Centre of

Excellence for Reseaich on \Alheat, Vijapur. The a.pplication of insecticides was made

on 15-12-2014. No termite clamage was noticed up to 5 weeks after sowing in all the

treatments. At ear heacl stage, per cent damagecl effective rillers/ m row was zero in

broacicasting of fipronil 5 SC @ 1.25 and B0 g a.i.iha whereas, it was significantly the

highest in untreated check. The number of damaged i:ffective tillers/ha was

significantly higher in untreated check as compared to insecticidal treatments.

Along the inseiticidal treatments, it was significantly less in broadcasting of fipronil

5 SC @ 80 g a.i./ha followed by broadcasting of fipronil 5 SC @ 725 g a:.fha ,

imidaclopriJv.a % sL@ 720 g a.i./ha, higher dose of fipronil 0.3 G @ 67.5 ga.i.f ha,

imiclacloprict 17.8 % SL <D B0 g a.i./ha and imidacloprid 600 FS @ 480 g a.i'/ha. The

grain yield tngf m row as well as q/ha revealerl non-significant differences among

tn" heatments. Amongst the insecticidal treatment, broadcasting treatment of

fipronil 5 SC @ 125 gi.i.1tr" had the highest grain yield as comPared to rest of

treatments (Table 1'0.1.2).

Centre: Kanpur
The experiment was conducted at Research Farnt, Nawabganj, Kanpttr, under

irrigatei condition in 23 rows of 4 x 5m in treatetl check sowrl on 20.11.201.4 and each

was replicatecl thrice (Table 10.13). The initial plrrnt population counts indicated had

no significant difference among all the treatments. The incidence of termite after

three weeks of sowing rangecl from 0.33 to 0.60 while in untreated plot it was 2.52'

However, the inciclence of termite after four weeks of sowing ranged 0'36 to 0'61
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while in untreated plot 2J2 per cent. The incidence of termite after five weeks of

sowing ranged from 0.38 to 0.71. per cent while in untreated plot 2.63 per cent.

Significantly less damaged shoot were recorded in lreated plot fipronil 5 SC @ 2.5

htLr/ha, imiclacloprid 600 FS @ 1.5 liter/ha, which was at par imidacloprid 17.8 per

cent @ 500m1/ha and imidacloprid 600FS @ 1.0 liter/ha. It ctid not differ significantly

imidacloprid 17.8 per cent @ 400rn1/ha and chlorpyriphos 20 EC @ 4.5 liter/ha. All
the insecticidal treatments showed superiority over untreated check in minimizing
the per cent damage effective tillers. The number of effective tillers/ha in different

treatments ranged from 3416.66 to 8766.66 while it was 14250.00 in untreated plots.

The minimum damaged of effective tillers/ha r^r'ere recordcd fipronil 5 SC @ 2.5

liter/ha ancl imidacloprid 600 FS @ 1.5 litre/ha trr:ated plot followed by imidacloprid
17.8 per ccnt @ 500rnt/ha and imidacloprid 600 lls @1.0 liter/ha. All the treatments

showed minimum damaged number of effective tillers /ha as grain yield g/m row

anct q/ha was significantly higher in treated plot with fipronil 5 SC @ 2.5liter/ha
ancl imicloprid 600 FS @ 1.5 liter/ha followed by imidacloprid 77.8 per cent @

500m1/ha and imidacloprid 600 FS @ 1.0 liter/ha. It was concluded that the

insecticide fipronil 5SC (@ 2.5 liter/ha and imiclopricl 600 FS @ 1.5 liter/ha were

superior to imiclacloprid 17.8 per cent @ 500m1, imidacloprid 600 FS @ 1.0 litetfha,
fipronil 5 SC @ 3 liter, imidaclorpid 17.8 per cent SL (@ 400m1 and chlorpyriphos 4.5

liter/ha treated plots.
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IV: Chemical control of foliage feeding wheat aphids.
Objectives:
The main purpose of conducting this experiment was to find out molecules
belonging to new chemistry, which are more efficient, at lower doses and are less
hazardous to environment than presentlv recorunended molecules.

Methodology:
The experiment consisterd of eight treatments vras conducted at four locations viz.
Ludhiana, Niphad, Pantnagar and Kanpur. Ihe dctails of the treatments and their
doses are given below;
S.No Treatment
I Corrf irlor (lnridacloprict 200 SL)
2 Dantotsu (Clothianiclin 50 WDS)
3 Fame (Flubendamide,l80 SC)
4 Pricle (Acetamipricl 20SP)

5 Actara ('l-hiamethoxam 25 WG)
6 Coragen (Chlorantranilipricle 18 5 SC)
7 , C-rusier (Thiamethoxam 35 FS)

8 , Itogor (Dimethoate 30 EC)

Dosage a,i. / ha
20

15

70

20
. 72..5
l'' 7o
.1n
' 3bo

9 Control
Five tillt'rs were taggcll frr.,- each plot ancl the cxperirnent was replicated three
times. Thc aphids \ /cre countcd from these tagged plarrts before spray and after
spray to know the efficacv of each treatment. The grain yielc{ was recorded to know
the amount preventable ktsses by these treatments.
The findings of experimernt from each location are as below:

Centre: Ludhiana
This trial was conducted under irrigated conditic,ns at Plant Breeding Research Farm,
PAU, Luclhiana. The wheat variety WH 1105 was sown on 6th Nov.2014 in the plots
of 6 rows of 6m length in a replicated hial. Eight insecticides were sprayed when the
aphid population reached at 4-5 aphids/earhead. There wcre total of nine treatments
including untreated check and each was replicated three times. For recording
observations, five shoots were ear marked in each plot anci from these plants
observations were recorded one clay before spray and then 1,2,7 and 15 days after
spray.
Aphid population did not differ significantly among all treatments one day before
spray except seed treated plots where it was significantly lower than all other
treatments (Table 10.14). When observed one day after spray, chlorantranilipride
recorded minimum (1.60 aphids/earhead) and v'ras at par r,r'ith all other insecticidal
treatments exceprt untreated check (17.75 aphids/earhead). Two clays after treatment,
ace'tamiprict (0.79 aphicls/earhead) recorded minimum aphicl population and was at
par with all other insccticidal trcatments except dimethoater (1.37 aphids/earhead)
ancl untreatecl check (17 44 aphicls/earhead). Seven and fifteen days after spray,
flubendamide was the best treatment, however it was at par with all other
insecticidal treatment ancl better than untreated check.
Grain yield (q/ha) obtained was maximum frorm acetamiprid (57.51) treated plots
followed by flubendamide (56.62) treated plots. Howevcr, all the insecticidal
treatments recorcled higher than grain yield than untreated check (52.08).

Centre: Niphad
All the insecticidal treatments were effective against aphids as they showed
significantly lower aphids population than untrr:ated control. At 1 day after spray,
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the plots treated with thiamethoxam 25 WG @112.5 g a.i./ha registered significantly
minimum (1.83) number of aphids/shoot/plant as compared to rest of the
treatmernts. It was followed by acetamiprid 20 SiP @ 50g a.i./ha (2.16), imidacloprid
17.8 SL @ 209 a.i./ha (2.77) and clothianidin 50 VVDG @ 75 g.a.i./ha (2.80). r\t 2 and 7
days after spray the treatment with imidaclopri,J 77.8 SL @ 20g a.i. f ha, clothianidin
50 WDG @ 75 g.a.i./ha, acetamiprid2} SP@ 50g a.i./ha and thiamethoxam 25 WG @

72.59 a.i./ha and thiamethoxam 35 FS @ 70 g a.i./ha recorded cent per cent control
of aphids. At 15 DAS, thiamethoxam 25 wG @ 72.59 aJ./ha rccorded minimum
numbcr of 2.83 aphicls/shoot/plant (Table 10.15).
In case of natural cnemies tht' population of Chrysopa was recorded at the time of
flowering.'Ihe maximum (1.93) numbe'r of Chrvsopa was recorded in heatment with
imidacloprid 17.8 SL. GD 20g a.i./ha. The minimum 0.33 number of nabural enemies
was recordecl in Chloranbraniliprole 18.5 SC @ 20 g.a.i/ha. Maximum yield of 64.78
q/ha was obtained in plots treated with clothianidin 50 WDG @ 75 g.a.i./ha which
was at par with thiamethoxam 35 FS @ 70 g a.i. /ha (64.23) , acetamipri d 20 SP@ 20 g
a.i./ha (62.35 q/ha), thiamcthoxam 25 wG @ 72'.59 a.i./ha (62.aQ and imidacloprid
17.8 SL GD 20g a.i. /ha (67.26) as against lowest in ,:ontrol plot (36.54 q/ ha).

Centre: Pantnagar
The data on the mean aphid population denronstrated the efficacy of different
chemicals against foliage aphids on wheat with non-significant differences in aphid
population before Ist spray which ranged fronr 20.33 /shoot to 27.33/shoot. After
first day of Ist spraying significantly less aphid population (9.73/shoot) was counted
followed by Dantatsu (9.80/shoot), Acetamiprict 20 SP (10.a0/shoot) Flubcndamide
4B0SC ( 10.93/shoot) anc'l whereas among th,: all treatments, the highest mean
aphid population lr,'as counted on Dimethoate 30EC (13.33/shoot) followed by
Thiamethoxam 25 WG (71.67 /shoot), Coragen AD20g (70.93/shoot), Imidacloprid 17.8
SL (11.13/shoot), in comparison to untreatecl control (22.06/shoot). On second day
after spray, the significantly lowest mean aphid population was observed in
Clothianiclin 50 WDG (6.53 /shoot) followed by Imidacloprid 77.8 SL (07.47/shoot)
in comparison to highest mean aphid population in Thiamethoxam 25 WG
(16.80/shoot) and unhreated control (26.67/s6oot). After 7 days of spraying,
significant difference in population of foliage aphid was obse.rvecl in Clothianidin 50
WDG (1.67 /shoot) followed by Imidacloprid 17.ti SL (3.73/ sllL'ot), Flubendamide 480
SG (3.47/shoot), Acetamiprid 20 SP (6.00/shoot) and Coragen 18.5 SC 40g
(8.47 /shoot) with significantly highest aphid population in Coragen 18.5 SC @ 20g (

77.47/shoot) Dimethoate 30EC (17.33/shoot) and Untreated control (29.40/shoot).
After fifteen days of spraying, significantly lc,west mean aphid population was
recorded on Clothianidin 50WDG (a.13/shoot) followecl by Imidaclopricl 17.8 SL
(4.80/shoot), Thiamethoxam 25 WG (6.67 /shr>ot) and Acetamiprid 20 SP
(08.67/shoot) whereas among the othe'r trealments the mc.an aphid population was
rarrged from 13.40/sl'root to 76.67 /shoot with sigpificantly highest aphid population
in untreated control (27 .33 / shoot) (Table 10.16).
The population of natural enemies were also observed after 7 clays of spraying, nut
no population of natural enemies was observed in plots sprayecl with Imidacloprid
77.8 SL, Clothianidin 50 WDG, Flubendamide 480 SG, Acetamiprid 20 SP,
Thiamethoxam 25 WG and Chlorantranilipride (Coragen) 18.5 SC @ 40g whereas
very less population of natural enemies was observed in Chlorantranilipride
(Coragen) 18.5 SC @ 2 (0.13/m2) and Dimethoate 30EC (0.27 / tn2) with significantly
highest population of natural enemies in untreated control (1.73/ m2). Fifteen days
after spraying, the population of natural enernies was found highest in Dimethoate
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30EC (0.40 / t"2) whereas on the other insecticirles population ranged frorn (0.13 to
0.33 / n[) with the highest natural enemy population in untreated control (1.47 / rr2)
The highest grain yield was obtained in Coragerr 18.5 sc@ 20g (32.47 q/ha),
Thiamethoxam 25 wC; ancl Imidacloprid 7'.t.8 sL (31.40 q/ha) followed by
Acetamiprici 20 SP (31.40 q/ha), Flubendamide ,1U0 SG (29.61 q/ha), Clothianidin 50
WDG (29.23 q/ha), Dirnethoate 30 EC (25.77 q/ha), in comparison to untreated
control (24.38 q/ha).

Centre: Karnal
Aphid population did not differ significantly ar:nong all trcartments one day before
spray. When observecl one day after spray, Confidor (Imidaclopricl 17.8 SL) recorded
minimum (4.60 aphids/shoot/earhead/plant) nurnber of aphids ancl it was
significantly superior over all other treatments and untreated check (35.27
aphids/shoot/earhead/plant). Two days after treatment, Confidor (Imidacloprid
17.8 SL) (1.40 aphicls/shoot/earhead/plant) again recorded minimum aphid
population and it was significantly superior o.rer other treatments except Rogar
(Dimethoate 30 EC) ancl Chlorantranilipride 1ti.5 SC(Coragen) in comparision to
untreated check(40.00 aphicls/shoot/earheadT'plant). Seven days after spray,
Flubenclamide (Fame 480 SC) recorded rrLinimum aphici population (1.00
aphids/shoot/c'arhetrd/plant) followed by Conf idor (lmiclacloprid 17.8 S[.), Actara
(Thiamethoxam 25 WG) ancl Dantotsu (Clothiarridin 50 WDG) and was at par with
rest of the insecticidal lreatments. FiJteen days after spray, again
flubendamide(Fame 480 SC) , Conficlor (lmidaclopricl 77.8 SL), Dantotsu
(Clothianidin 50 WDG) ancl Actara (Thianrethoxam 25 WG) recorded 0.00
aphids/shoot/earhead/plant and proved sip;nificantly superior to all other
treatments in comparison to untreated check (:14.00 aphids/shoot/earhead /plant)
(Table-10.17). Grain yield (q/ha) obtained was maximum in flubendamide (Fame
480 SC) (49.26 q/ha) treated plots followed by Dantotsu (Clothianidin 50
WDG)(48.80 q/ha) treated plots. All the insecticidal lreatments recorded higher
yields as compared to untreated check (36.93 q/ha).

Centre: Kharibari
This trial was conducted under irrigated conditic,ns at Regional Research sub-station
(Terai Zone) UBKV, Kharibari, Darjeeling. The r.r'heat variety Sor-ralika was sown on
1't December'2}14 in thel plots of 6 rows of 6rrL length in a replicated hial. Eight
insecticides were spraved at two times when the aphid population reached at 9-10
aphids/earhead. There were total of nine treatments incluc{irrg untreated check and
each breatme'nt was replicartecl three bimes. For recording observations, fir,'e shoots
were ear markc'd in cach plot and from these plants observations were recorded one
day before spray and therr 7,2,7 and 15 days after spray.
Aphid population did not ciiffer significantly arnong all treatments 15 dalrs f"1or"
sPray except seed treated plots where it was significantly lower than all other
treatments. \{rhen observed one day after spray, Clothianiclin 50 WDG recorded
minimum (0.70 and 0.00 aphids/earhead) and was at par with all other insecticidal
Lreatments cxcept Chlorantraniliprid 18.5 SC (20.67 and 71.78 aphids/earhead) and
untreated check (100.50 ;ind 155.45 aphids/eartread). Grain yield (q/ha) obtained
was maximum from Clothianidin 50 WDG (35.93) treated plots followed by
flubendamide (35.73) lreated plots. However, all Lhe insecticiclal Lreatments recorrled
higher than grain yield than untreated check (29.44) (Table-l0.18).
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V: Biorationals for the management of foliage feeding aphids
Objectives:
(1) To identify the promising botanicals and bio-agents for management of foliar

aphids of wheat
(2) To manage aphids on wheat by eco-friendly used products.
(3) To reduce indiscriminate use of chemical insecLicides.

Treatment details:
1. Neem Seed Extract (NSE)

2. Azndtrnlrctfu 1500 ppm
3. Vekhand powder (Acorus cnlnnrus)

4. Verticilliunr lecnnni (2 x 108c.f.u)

5. Benuuerin bsssiann (2 x tOsc.f.u)

6. Metnrlizium nnisopline

7. Dimethoate 30EC
8. Untreated control

5%
3.0 mJll
5 g/t
3 e/t
5 g/t
3 g/t
0.3rnt/l

Centre: Pantnagar
After one day of first spray the significantly lowest mearr aphid population was
recorded in chemical treatment i.e. Dimethoate 30 EC(77.67 /shoot) whereas in other

treatments the data were not significantly different. The lowest mean aphid
population was observed in Azadirachtin (18.1)3/shoot) followed by Verticillium

lecnnni (18.53/shoot), Bemnerin bnssiann (19.33/shoot) with highest mean aphid
population in untreated control (23.73/shoots). After second day spraying, the

significant difference in rnean aphid population was observed in Dimethoate 30 EC

(8.60/shoot) whereas no significant differencc weLs found among the other botanicals

and bioagent treatments where mean aphid population ranged from1,6.2U shoot to

20.53/shoot. After sevel'I days of spraying, ag;ain lowest aphid population was

observed in Dimethoate 30EC (8.00/shoot) whereas among the biorationals sprays

the lowest mean aphid population was counted in Benuuerin bnssinna (13.27/shoot)

followed by Metnrhizium anisopline Q.a.S7 /shoot) After fifteern days of spraying, the

mean population of aphids ranged from 73.27'/shoot to 23.60/shoot among the

biorationals with again krwest aphid population in Dimethoate 30 EC (14.27 / shoot

in comparison to untreatecl control (27.27 /shoot).
The population of nafural enemies ranged fronr 0.33 to 0.87/rnz and 1,.07-1.73/m2

among the biorationals after seven and fifteen days of spraying in comparison to

untreated conlrol where population of natural enemies was (1.20 and 2.40/m2)

(Table-10.19).
The grarrr yield clearly revealecl the efficacy of biorationals with highest grain yield
in NSE @ 5 7" (30.85q/ha) followed by Azadirerchtin @ 1500 ppm (30.57qlha), M.

anisopliae (29.7aq/ha), V. lecanni (28.95q/ha), B. bnssinnn (26.95 q/ha) and Vekhand

powder (25.53 q/ha) in comparison to chemical t)imethoate @ 30EC (25.80 q/ha) and

untreated control (23.51 q/ ha).

Centre: Karnal
I'he data from (Table 10.20) revealed that the treahment of Metnrlizittnr nnisopline @ 3

g/l recorded significantlv lowest (19.73) populah.on of aphids/shoot/plant followed
by spraying of Beauttt:rin bnssisnn (2 x 108c.f.u) @!; g/l (22.40) at 1 day after spraying.
At 2 DAS, treatment with Metnrlizium nnisopline (2 x 108 cfu) @ 3g/l agatn recorded
lowest (14.13) population of aphid/shoot/plant followed by Verticillitun lecnnni (2 x

108c.f.u) @ 3g/l (15.20). At 7 and 15 DAS, the same trend of efficacy was observed.

AI CW €t B l P, Pr o gr e s s R ep ort, V o l.U l (Cr o p Pro t ec tio t r), 20-l lj 2't2



The untreated control plots recorded maximum number of 34.00, 34.67,26.13 and

25.40 aphicls/shoot/earhead/plant at 1, 2, 7 and. 15 days after first spray,

respechvely. The. plots treated with dimethoate 30 EC 0.3 tt'rl/l registered

significantlv minimum number of aphids as comparecl to rest of the treatments at 1,

2,7 and 15 clays af ter spray.
The significant yield differences were observed in treated plots. Among the treated

plots, Metnrhizium nnisopline (2 x 108cfu) @ 3g/l r,3corded highest yield of 46.82 q/ha
which was at par with all other tested botanicals. Lowest yield was observed from
untreated control plot (35.15 q/ha).

Centre: Kharibari
This trial was conducterd under irrigated conditions at conditions at Regional

Research sub-station (Terai Zone) UBKV, Kharilbari, Darjeeling. The wheat variely
Sonalika was sown on 10th December'z}74:li. thr: plots of 6 rows of 6m length in a

replicated trial. Seven treatments were sprayed at two times when the aphid
population reached at B-9 aphids/earhead. Thr:re were total of eight treatments

including untreated cherck and each was replicated three times. For recording

observations, fifteen shoots were ear marked in each plot and from these plants

observations were recorcled one day before spraf and thcn 1,2,7 and 15 days after

spray.
Aphid population did not differ significantly arnong all treatments one day before

spray. \\4ren observed on 1.t and 15th days after spray, Metnrlizium anisopliae

recorded minimum (22.76 & 4.50) aphids/earhead and it was significantly lower as

compared to other insechcidal treatments.
Grain yield (q/ha) obtained was maximum (31.34) frorn Benuerin bassiana (2 x
108c.f.u) treatecl plots and was significantly better than all biorational methods of

management of wheat aphids (Table 10.21).
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VI: Additional Experiment.

AE 1: Compatibility of different insecticides usetl for aphicl control with fungicide

(ril0.

Centre: Ludhiana
This trial was conducted under irrigated conditions at Plant Breeding Research Farm,

PAU, Ludhiana. The wheat variety PBW 627 was sown on 25th Nov. 2014 in the plots

of 6 rows of 6 metre length in a replicated trial. Seven Lreatments were sprayed when

the aphicl populatiorr reached at 4-5 aphids/earhead. There were total of eight

treatments including untreated check and each was replicated three fimes. For

recording observations, five shoots were ear milrked in each plot and from these

plants observations were recorded one day befc,re spray and then one, tv!'o, seven

and fifteen days after spray.
Aphid population did not differ significantly an:rong all treatments one day before

spray (Table 70.22). When observed one day after spray, imiclacloprid spraved plots

recordecl minimum (1.18) aphicls/earhead and w'as significantly lower than only tilt
sprayed plots and untrerated control. Similarly two, seven and fifteen days after

treatments, aphid population was significantly l,cwer in all treatments except foliar
application of tilt only and untreated control.
The incidence of yellow rust varies from 5-10 S in treatments where tilt was applied

alone or in combination with imidacloprid/thiarnethoxam whereas it was 40-605 in

those treatments where only imidacloprid/Lhiamethoxam was applied. The

incidence of yellow rust lvas 60 S in untreated control.
Grain I'ield (q/ha) obtained was maximum (61i.11) from tilt + imidacloprid @ 40

m|/ac in 200 litres of water treated plots and it was at par with all the mixed

application of tilt ancl insecticides as well as application of tilt alone. The other

treatment where only insecticide were applied recorded significantly lower grain

yield than mixecl application of tilt and insecticides, however yield in these

treatments were still significantly better than untreated control.

Centre: Karnal
This frial was carried out at Research Farm, DWR, Karnal. The wheat varief' HD2967

was sown on 25tn November, 2014 in the plots; of 6 rows of 6 metre length in a

replicated trial. There werc total of seven treatments including untreated check and

each treatment was replicatecl three time.s. The hcatments \{'ere sPrayed when the

aphid population was 4-5 aphids/earhead. l'he observations were recorded on five

shoots in each plot which were ear marked and l'rom these shoots, aphid population

was recorded one day before spray and then one, trvo, sevc't-l and fifteen days after

spray.
There was no significant difference in aphid population recorded in all treatments

one day before spray (Table 70.23). However, after one day of spraying, imidacloprid
sprayed plots recordecl minimum (6.33) aphids/r:arhead and was significantly lower

than other treated plots and untreated control. Sirnilar trend was observed after two,

seven ancl fifteen clays after treatments. The next effe'clive treatment after

imiclaclopricl was combination of imidacloprid \ /ith tilt @ 0.1'/o. After fifteen days of

spraying, imidacloprid, thiamethoxam and their combination with tilt @ 0.1% were

equally effective in reducing aphid population.
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The incidence of yellow rust ACI (%) was 2.9 n treatments where tilt was applied

alone either once and trvo times. The combination of tilt with imidacloprid and

thiamethoxam, recorcled yellow rust ACI (%) as 6.3 and 5.3 respectively. The ACI (%)

was 15.3 and 14.6 where only imidacloprid anrl thiamethoxam was applied. The

incidence of yellow rust ACI (%) was 44 in untreated control.

Grain yielcl (q/ha) obtained was maximum (45.t38) from tilt + imidacloprid @ 0.1%

treated plots and it was at par with treatment of thiamethoxam (44.14) and its
combinatiol with tilt @ 0.1% (45.34). The lowest,lield of 36.10 q/ha was recorded in

untreated check.

AE 2: Irco-friendly management of foliage aphid on wheat through animal origin
product cow urine based treatments.

Centre: Pantnagar
The data presented in ('Iable-10.24) show,ed that before one day of I't spraying the

mean aphicl population rvas not significantly difl'erent among the treatments (19.53-

25.40/shoot). After one day of spraying mean aphid population was significantly

different in Dimethoate 30 EC (16.07 /shoot) whereas among the other treatments no

significant clifference in aphid population was noticed i.e. ranged from Nerem Leaf

Cow Urine Extract (NLCUE) @ 2% (1.8.93/shoot) to Cow urine @20 % (21'.73/shoot).

After second clay, a significant less mean aprhid population was observed in
Dimethoate 30 EC (07.60/shoot) followed by NS<3UE (12.600/shoot) and Neem Leaf

Cow Urine Exhract (NLCUE) @2%, (13.33/shoot) in comparison to untreated control

( 25.00/shoot). After se\/en days of spraying, again mean aphid population was

lowest in Dimethoate 30 EC (7.670/ shoot) follov,'ed by NSCUE @ 2% (17.47 /shoot)
and NLCUE) @27", (72.13/ shoot). After 15 days cf Ist spray, Dimethoate 30 EC sPray

showed the least mean aphid population ( 06.13/shoot)but among the eco-friendly

cow urine treatments significant less aphid population was observed in NSCUE@2%

(10.13/shoot) and NLCUE) @27o, (17.67/shoot )ccomparison to untreated control (

25.00/shoot).
After seven ancl 15 days of spraying, the population of natural enemies were

observed the highest in cow urine and cow urine based formulations ranged from

(0.93-2.20/m2) and 1.53- 2.47/rrrz) with significantly very less population in

Dimethoate 30 EC (0.33 and 0.66/rn2) with untreatecl control ( 1.60 and 2.60/n{2),

respectively
The grain yield in eco-friendly cow urine and cow urine based plant extract

treatments was founcl significantly highest in NSCUE @2'/" (27.60 q/ha),NLCUE @

2% (27.47 q/ha), Cow urine @ 20 % (26.76 q/ha) followed by Cow urine @ 50 % (

26.09 q/ha), Cow urine @ 70% (25.77q/ha),Cow urine @ 100% (25.32 q/ha), n
.o*puiirorl to chemical lreatment, Dimethoate 30 EC (25.80 q/ha) and untreated

control (25.33 q/ha).
'Ihe high population of natural enemies (r:ratural control) was observed in the

plots of eco-friendly marlagement approaches su,:h as application of biorationals and

cow urine basecl treatme'nts. The natural enerm.es such as predators: nymphs and

aclults of Coccinella beetle, larvae of chrvsopa and maggots of syrphid fly as well as

braconici parasitoicl, Dircretiella rnpae was also found laying eggs inside the bodies of

aphicl which later turned de.ad and mumrnified on the wheat foliage. Predatory bugs

and spiders were also found in the plots of cco-l'riendly management approaches in

wheat crop. The cocoorls of Cotesia (larval parasitoid), Cnnrpttletus cltktrt:dne, and

pradators i.e. rove beetle, Eucontlutcrntn, Andrellus were also observed feeding on
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pupating larvae of H, nrnigera during March and April 2015. A very less larval

population of H. nrruigdrlt was seen in wheat foliage at Pantnagar. Further studies are

surely rerquired 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 foliar
aphids in wheat crop.

AE3: Management of wheat root aphid (Rhopalosiphum rufiabdominalis) with
seed treatment of different insecticides.

Centre: Ludhiana
Mnnngernent by seed trentntent: This experiment was conducted in the rainfed fields at

Plant Breeding Research Farm PAU Ludhiana. The wheat variety PBW 660 was

sown on 25th Nov 2014. Before sowing, the seeC was treated with seven different
insecticides separately b)' spraying on the spreaded layer of equal quanti$' of seed

on polyethene sheet. The treated seed was dricd overnight before sowing. There

were eight treatments including untreated check and each was replicated thrice.

The data on root aphic{ incidence indicated that 21 days after seed treatment,

minimum root aphid population was observed in irnidacloprid 600 FS @ 2 n'J,/kg of
seed (5.56) treated plots and it was significantly lower than untreated conLrol but at

par with all other insecticidal treatments (Table 10.25). Similarly 28 days, minimum
root aphid population (6.10) was observed in imidacloprid 600 FS 8D 2 ml/kg of seed

treated plots followed by clothianidin treated plots (6.13). Similarly 35 days after

seed treahment, root aphid population/tiller was significantlv lesser in imidacloprid
600 FS @2ml/kgof seecl treated plots which were at par with all other insecticidal

treatment and better than unlreated check. J'hus, it was concluded that seed

treatment with imidacloprid 600 FS @ 2.0 "lt/kg 
seed followed by clothianidin 50

WDG @ 7.5 g/kg seed can be used for the management of root aphid.
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Experiment No.7. Chemical control of foliage feeding brown wheat mites
(Petrobia latens) on wheat crop

Centre: Durgapura

For ther management ol brown wheat mites (Pefrobin lntens) on the wheat crop
through foliar application of acaricides and conventional ir-rsecticides, a trial was
laid out at RARI, Durgapura, Jaipur. There rvere eight treatments including
untreated check and each treatment was replical"ed thrice .l'he wheat variely Raj-
4229 was sown on 02.72.2014 in plots of 16 sq rn size. The mites/1O cmz area on
three tagged plants fr<tm each plot separately was recorded from dil'ferent
replications at 3, 5, 7 and 15 days after spray whereas, yield was recorded at
harvest. The infestecl plants were tapped over 4 glycerine-smearecl slides held in
a thermo Cole sampler at ground level for rec(Jrding the mite populatiorr. The
observations were recorc-led from 3 spots per ptot. The average of the data was
computed to numbc'r of mites/10 cm2area. The percent reduction was calculateci
by thc Abort's formula. The data presented in (Iable 70.26) revealed that all the
treatments reduced the mite populatiorr significantly and increased the grain
yield as compared to untreated check. At initially stage or before thc spray mites
population was statically non significant. On 3'.t day of sprav the minimum mites
population was rninimum with higher reduction percent in spiromesifen at 1.0
rnl/L (7.66:62.32) at par with propargite at 1.5 ml/L(8.33:s9.02), fenazquine 2.0
r:ll/L (8.88.56.27) and profenofos at 7.0 ml/L (8.99:55.73) all these treatments
were at par with dicofol at 2.0 rnl/L (9.33:5,1.10) treatecl plots followed by
bifenthrin (9.88:51.35) and ethion (77.44:43.72), when compared to untreatecl
check (20.33). Observations taken at 5,d day of spray indicatecl that the minimum
mite population was observecl in spiromesilen (6,.33:73.12) which was at par with
all treatments except propargite (7.88:65.53) and dicofol (8.32:6a.62) all these
treatments were significantly better than untreated check (23.55). On 7tn day of
spray the mite population was recorded minimum in spirome-'sifen (4.55:82.03) at
par with all treatments except ethion (7.38:68.S15). The mite populations in all
these treatments were significarrtly lowe'r than untreated check (25.33).

The mitc population count was decreased at 15th ,iay of spray, observed minimum
mites population in the spiromesifen (4.44:59.63) which was again at par with all
treatments except ethion (5.55:49.54), due to continue rainfall and natural storm
during the experimentation after 7tn day of insecLicidal application reduce the
pest population as compare to mite population in untreated check (10.99). The
maximum grain yielcl (c1/ha) was observed in plots tre.atecl with spiromesifen
(31.00) at par with propargite (30.88) and other treatments cxcept ethion (26.43)
as comparecl to minimum in the untreated check (20.22\.
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Experiment No.8. Chemical control of shootfly on wheat crop

Centre: Dharwad

Dead heart ('2,): ST with Clothianidin 50 WDG @ 2.5 g/ kg seeds followed by foliar

spray of fibronil5 SC 500 ml /ha at 12 DAE recorded least dead hearts (30.33%) and

it was on par with foliar spray of Azadirachtin 10,000 ppm (g) 2 ml / litre at B DAE

and 15 DAE (31.73%) and Profinophos 50EC @2.(t0 ml/lihe at 8 DAE (33.459/").

seed yield (,x,): Highest seed yield of 20.6a qi ha was recorded in T5 (sT with
Clothianidin 50WDG @ 2.5 g/ kg of seeds+ Foliar spray of Fipronil 5 SC @ 500m1/ha

at 12 DAE) and it was on par with all the treatments in the experiment except T9

(Fcrliar spray of Chlorpyriphos 20EC @ 2 ttn/ hne at 8 DAE) and unsprayed control

(r12).

TGW (g): Non significant among the treatments indicating no reducLion in seed

weight due to infestation of shootfly.

Biomass (t/lra): Non significant difference irmong the treatments. However

numerically T5 recorded highest biomass of 8.91] t/ha and unsprayed control (T12)

recorded lowest biomass of 6.80 t/ha (Table 10.27').
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10.3 INTEGRATED PEST MANACEMENT
Experiment No. 9: Survey of pests infesting wheat and their natural enemies

Centre: Durgapura
The survey of pests infesting wheat and barl,:y and their natural enemies was

carried out during the crop season 201.4-2075 as followed: In the village Kajroli

nearby Chomu (Jaipur clist.), in the third week oli December,2074, thc wheat crop at

early stage was heavily damaged by Wheat wireurorms in certaiu areas of a field, 20-

25% percent losses was noticed and wheat crop was also damaged by thirth instars

larvae of white grub species of Holotriclin and another tvvo species of Melndern and

(Anomoln sp.) it may be due to favorable conclition or slightly high temperature

during these days, the larvae unable to pupate irr soil. Area of Dausa and Lalsot was

surveyed on 15th ]anuarv, 2015 for insect pest infesting wheat and their enemies in

clifferent places of zone III A. Most of the farmers grow Raj 3077 anJ 3765 w'heat and

RD 2035 and RD 2552 of Barley verities. Overall the wheat and Barley crop was

healthy nearby Bassi and Dausa area of (Tunga) Jaipur. The shootfly infestation was

observecl in wheat crop at few places of area surveyed, whereas few farmers wheat

field was infested by terrnites at Tunga and Lals,ct area but termite's infestation was

low to medium. At most of the location the crop was healthy. Crop stage was at ear

head formation. The attack of termites from 5-10% was also observed at Shyampura.

On 16th January,2015: Kotputli ancl Paota (Das kala) area \^'as surveyed for insect

pest infestirrg wheat and their enemies in diffcrent places of zont. III A. PBW 343,502,

Rai3077 and3765 wheat verities were sown nearby Manoharpur ancl Viratnagar area

of (Shahpura) Jaipur. The wheat and Barley crops were healthy in the zone area

surveyed. The shootfly infestation was observecl low at few places in wheat crop at

few places of area surveyed, whereas few farmerrs wheat field was heavily infestecl

by wheat ternrites at foclhpua-Viratnagar) area but other places the termite's

infestation was low to medium. The attack of termites from 5-20% was also observed

at Viratnagar area. Few plants were damage'd by shoot fly and pink stem borer. No

mite incidence was seen during survey (Table 10.28)'

In area of Bassi and Dausa are (Tunga, and Madhopur). The wheat croP was healthy

in the zone area surveyed on 27.02.2015. The sho,rtfly and pink stem borer irrfestation

was observed in wheat crop at few places of area surveyed, whereas few farmers

wheat field was infested by wheat ancl Barley aphids, termites and brown wheat

mite was noticed at Tunga and Madhopur area but termite's infestation was low to
medium. The attack of termites from 2-5 % was also observecl in area surveyed. The

Rlnpnlsipluttn tnaitlis was observed as the predominant species of aphid in almost all

the surveyecl of barley crop locations in the zone. The termite infestation in barley

crop was remained 7-15 per cent. The incidencer of Spodoptr:rn liturn and Helicot'ewn

arnugern \ /as very low but widespreacl. To explore the bio-cliversity of insect pests

and their natural enemies in barley during the crop season, the aphid populalion was

moderate to high and predators like Coccinelli<l beetles Coccinella septempunctata

was also observed as predating on barley aphids. On 28.02.2015: Nearby Bagru,

Dudu and Ajmer area of zone. The few wheat plants was damaged by pink stem

borer infestation at felt' places , The termite infestation, brown wheat mite and

aphicls population on both crops were noticecl in the zone of area surveyed. The

termite infestation was also observed in wheat crop at few places of area surveyed

nearby Bagru and Dudu, whereas few farmers wheat fielcl was infested by wheat

aphids, termites and brown wheat mite at Ajmr:r area but termite's infestation was

low to medium. The attack of termites from 2-5% was observed in nearby area of

Ajmer. Some places aphid's predator cocinellicl; beetles were observed on wheat &
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Barley crops. Overall the termite damage in rvheat fields remained moderately

throughout the crop season. Population of brown wheat rnite was medium and

noticed on the later or ear head stage of the cropr. However, the attack of pink stem

borer in wheat was also observed during survey of wheat crop. Occasionally reports

of Spodoptern liturn and HelicouetTa annigern infesting barley fields were also received

from sorne locations cluring surveyed.

Centre: Niphad
Survey was carried out in the villages of Nashik district at different crop stages.

Heavy incidence of aphids was recorded in Nasil,: district. The Coccinellid predatory

grubs, beetles and Chrysopa feeding on the aphid infested fields were also observed.

The incidence of Jassids and earhead caterpillar were recorded in medium intensity
(Table 1.0.29).

Centre: Ludhiana
In order to monitor the insect pest of wheat, sulvey of Punjab state were undertaken
during 2074-15 crop season. Sporadic incidence of termites was observed in village
Bargari, District Faridkot. Severe incidence of foliar aphid was observed in some

village viz. Jagmeenpur and Balowal Saurrkhari etc. in Ropar district. Mild incidence

of pink stem borer, termite etc. was observed in some places viz. Ladhowal,
Rasolpur, Longroya, Rahon, Phillaur, Nawanshahr, Garshankar ancl adjoining areas.

Incidence of root aphid was also recorded in village Rasolpur. Termite damage (L-2

%) was recorded in some fields near Rahon village. The grubs and adults of

coccinellid beetles were observed frequently in l.ields infested with aphids. In most

parts of Punjab, farmers practiced 1-2 sprays to control wheat aphid in their field.

Centre: Viiapur
Survey of wheat & barley fields were carried out in the state cluring the crop season.

The termite damage in wheat fields remained low to moderate through the crop

season. The population of H. nrnigern, pink stem. borer, aphid , surface grasshopper,

spodoptera , thrips, shoot fly, brown mite, jassirls and cut vvorm were negligible. In

barley fields, the aphid population was low to moderate. Among natural enemies,

Canryoletis cltloridene a larrval parasite of H. nrnigera was observed. Predators like

coccinellicl beetles, chrysoperla and syrphid fly were frequently noticed predating

wheat and barley aphicls.

Centre: Kanpur
Survey was made at Khurdh, Pali and Sawali dated 28.01.2015. The incidence of

shootfly was observed 10 per cent and rainfed l.ermite infestation in 18 per cent, in
variehies PBW343, K0307 and Halna. The incidence of te-.rrnite was observed in

irrigated crop 10 per cent, pink stem borer infestaLtion 2.0 per cent'

During the the survey of pest infesting wheat crop in IInd week of Feb. 2015 at

Village Malasa, Sahapur and Sengaranpurwa was observed at booting stage of

termite infestation 15 per cent in irrigated r.rrheat crop, Aphid infestation was

observed in barley crop highly susceptible and in different wheat cultivar on

varieties K502, Halna, HD 2733, DBW 39, K 03Cr7 and K551 (Barley). Survey of 2nd

week of Feb. 2015 pest infestation fields wheal. & barley in village Uttripura was

observed in mainly infestation termite 15 per cerrt in irrigatecl fields namely' varieties

RD2794, K0307, HD 2733 & Unnat Halna, in Bilrley Var. K 551. The infestation of
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shootfly 13.0 per cent in wheat crop. The minor incidence of pink stemborer 2.0 per
cent (Table-10.30).

Centre: Karnal
The survey of wheat in Punjab and Haryana state was undertaken during 201,4-1,5

crop season. Moderate to severe incidence of wheat aphict and minor incidence of
root aphid and pink stemborer was observed irr some villages of Karnal (HR) and
Punjab, Mundiala Kalan (LDH), Bakhada (Main Sarandh), Basant Pura (Fatehgarh)

and near Karnal (Pir Ki Mazar). Moderate ternrite damage was recorded in some

parts of Karnal. Minor incidence of pink stem bc,rer was observed in village- Nising
and adjoining areas of clistrict Karnal. The grubs and adults of coccinellid beetles
were seen frequently in fields infested with aphids.

Centre: Pantnagar
To observe the occurrence of insect pests on wheat crop ancl their nafural enemies,

survey of wheat fields was carried out in villages of districts, Udham Singh nagar
and Nainital during 201.4-75 crop season (Table 10.31). To explore the biodiversity of
insect pests and their nafural enemies, areas such as Dineshpur, Danpur, JaafarPtr,
Sitarganj, Kichha, Shantipuri, Tanda, Devalchaur, Halduchaur, Mota haldu, |ainagar
were surveyed and two species of aphids, Rltopalosiplrunt rnnidis nnd Macrosiplunr
niscnntli werc. observed in every wheat fielcl with severity of damage graded as 3-5

during vegetative, boot and grain filling stage of wheat crop. Predators such as

coccinella and syrphid I1y were observed in e,/ery wheat field. In Jaafarpur and

Dhaulpur areas of Distt U S nagar, adults of dragon and damsel flies and Tipulids
were found feeding on wheat foliage aphids. Parasitoid, Dineretielln rapne was also

observed laying eggs insicle the bodies of aphicls and sc'veral mumrnified aphids

were also seen on wheat foliage. A negligible population of Helicouerpa arnigern was

observecl on wheat foliage at Pantnagar during end of March 2015 with incidence of
Pnrssitoids - cocoons of C)otesin, Cnnryoletes chlorideae, and Predation by Eoucnntlnconn

, Carabid beetles, Andrelln, nnd Rotte beetle tn wheat fields.

During survey of wheat fields, the other irrsects such as thrips, armyworm,
spodopterta, wheat mite, termite, grasshopper, jassids, shotlt fly armyworm, stem

borers, cutworm, leaf miners, wireworm were noL observed in any of the wheat fields

during the survey programme. It has been observed that to control aphid, farmers

sprayed their filed 6-7 times but aphid population was increased to 500-600

aphids/plant after every spray showed developrnent of resistance in aphids against

insecticides whereas on the other hand , in sorrLe fields farmers were not spraying
chemicals and the population of natural enemies was more in those wheat fields.
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Experiment No.10. Incidence and population build of maior insect-pest in
wheat sown at different dates of sowing. (Second Year)

Objective:
1) -fo test the response of various wheat varieties/lines of wheat to aphid

attack on different sowing dates under field condition'
2) 'fo determine the effect of sowing dates on population built up of aphids on

wheat.
The expe.riment conclucted for Incidence and population build of major insect pest

indilferent dates of sowing at L5 days interval tmder irrigated conditions 2073-1'4 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 followed for crop raising. The rlata on all n-rajor pests viz. foliage

feeding aphids, root aphid, BWM, termites, pir:k stem borer etc. were recorded at

fortnightly interval starting from 2L davs after sowing until maturity of crop. The

first incidence ancl population build of dil ferent pests were recorded and

documented in Tabular form.

Centre: Niphad

Results:

Aphids:

Date of sowing:
From the clata presented in Table 10.32a indicated that the aphid infestation started

in end of November and gradually increased during vegetative growth of wheat

crop. The population reached to its peak in the rnonth of Jan. since first to last week.

The decline in population of aphids was recc,rded at the' end of ian. when the

maximum and minimum temperafure raised. The population of aphids was not

recorded on crop sown at 16th Dec. (D4) at26 da'ys after sowing. The crop sown at 1't

Dec. (D3) recorded the maximum (40.10) number of aphids. The crop sown at 1't Dec.

(D3) recorded the maximum (203.18) number o1'aphid at 33 days after sowing. The

minimum (1.05) number of population of aphirls was recorclccl on the crop which

sown at 16th Dec. (D4).
At 40 and 4Tclays after sowing, the maximum number of aphicls of 140.88 and 91.39

per shoot/plant were recorded on 16th Nov. (D2) sown crop. The increase in

population of aphids in D1 was noticed since 26 ,lays after sowing to 75 days.

At 54, 61,68 anci 75 days after sowing the population of aphids on crop sown at 16il'

Nov. (D2), 1't Dec. (D3), 16th Dec. (D4) and 1't Jan. (D5) was t'tot observed. 'l'hey were

free from attack of aphids.
The almost all varieties recorded more or less n.umber of aphids from 26 days after

sowing to 75 days after sowing when clop sovvn at 1't Nov. (D1). Among various

crop varieties sown at 1't Nov. (D1), the variety NIAW 917 recorded minimum (0.53,

0.60, 0.60, 0.73, 6.27, 25.20,38.80 and 58.73) num,ber of aphicls/shoot/plant at 26,33,

40,47,54,61,68 and 75 days after sowing, r,3sp€ctively. It was followed by the

varieties NIAW 34 and NIAW 301 sown at 1't Nov.
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Varieties:
The data presentecl in table 10.31b revealecl that the varieties showed significant

differences among each other. The variety NIAVi 977 (V7) showed significantly less

(5.47,22.87,1,6.03,5.59,1..25,5.04,9.09 and 11.75;) number of aphids/shoot/plant at

26, 33, 40, 47, 54, 6-1,68 and 75 days after sowing. The maxinrum number of aphids

population of 34.22,97.94,80.48, 48.07,9.12,32.9'1,64.25 and67.39/shoot/plant were

recorded on susceptible check variety ,4-9-30-1 (\/5) at 26,33' 10' 47 ' 54' 6L' 68 and 75

days after sowing.

Sowing date x variety interaction:
Sowing date x variery interaction was significant. Among intcraction of L't Nov. (Dl),
L6th Nov. (D2) and 1't Dec. (D3) the lowest (0.00) number of aphids at 40 clays after

sowing was found in variety NIAW- 917, NIAW 34, NIAW 1415, NIAW 301 and

LOK-1 which sown on 1't Dec. (D3). The population of aphids was not recorded at 47

days after sowing in same variety sown at similar date.

Shoot fly:
InJestation of shoot fly was not recorded on cr(lp sown at 1't Nov. (D1), 16th Nov.

(D2) and 1't Dec. (D3). Maximum (29.09) per cent infested shoot by shoot fly was

recorded on crop sown at 1't Jan. (D5). Among the various varieties, the lowest (6'03)

per cent infested shoot by shoot fly was recorded in NIDW 295. Due to the

interaction effect of sowing date x variety the crop sown at 1't Jan. (D5) and variety
LOK-1 (VB) recorded maximum (50.89) per cent infested shoot. Among the crop

sown at 16th Dec. (D4) and 1't lan. (D5) the variety NIAW-1415 recorded tninimum
number of 2.00% infested shoot by shoot fly anc[ it was followed by NIDW 295 (V6)

(5.11 %) (Table 10.32b).

Yield:
Among the sowing dates, varieties ancl sowin;g dates X varieties, the grain yielcl

differences were significant (Table 4). The highest average (43.80 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

16th Nov. (40.77 q/ha).
In case of varieties, the highest grain yield of 'I7.46 q/ha was recorded in variety

NIAW 917 (V1). Ir was at par with variety NIAW 34 (V2) (45.51 q/ha).Among
sowing date X variety interaction the highest (55.41 q/ha) grain yield of wheat was

obtained in the combination viz. D3V1 sorn'ing dates 1't Dec. X variety NIAW-917

(v1). It was at par with D2v7 (52.50), D3V2 (50.2,1),D3V7 (50.20) and D3V3 (49.96).

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. The crop sown at 16th Dec. and 1st Jan. was found very less number

of aphid population but it was heavily affectecl by shoot fly and resulted to yield
losses, addition to this environmental conditiorL was not sufficiently favourable for
wheat crop growth during that period. Delayed sowing adversely affects the

physiological metabolic activity of the crop and resulted in stunted growth reduced

number of tillers and consequent reduction in gr,ain yield.

Morphological plant characters:
Due to the effect of sowing date and variety ther plant height, earrhead length (spike

length), leaf area, number of spikelet/spike, nur:nber of grains Per ear head and 1000

grain weight were significantly affected (table 4). The higherst (8.66,41.00,17.68 and
47.79) ear head length, leaf area, number of sprikelet/spike and 1000 grain weight
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were found in crop sown at 1.t Dec. (D3). The result shows that the plant height, ear

head length, leaf area, number of grair-rs per head and 1000 grain weight were

increased with each successive delay in sowing aLfter 1't Nov. (D1) up to 1't Dec' (D3)

and further delay in sowing after 1't Dec. all ther plant characters, number of grains

per ear head and 1000 grain height again started to decreased'

The highest (73.53 and 44.79) number of grains per ear head and 1000 grain weight
were found in NIAW 1415 (V3) and NIDW 295 (V6), respectively. Due to interaction
effect of sowing dates and variety number of 1;rains per ear head and 1000 grain
weight were significantly affected (Table 10.2')b). The highest (80.07 arrd 46.08)

number of grains and 1000 grain weight were found in D3V3 and D3V6, respectively.

Centre: Ludhiana
This experiment was conducted in the irrigated fields at Plant Breeding Research

Farm, PAU Luclhiana. The wheat variety WH 1105 was sown at four different dates

of sowing at 15 days interval and no insecticide' was applicd to control any pest in
this trial. However, all other agronomic practices were followed as Per
recorrunenciations of PAU package of practices. The data on major pests viz. foliage

feeding aphids, root aphid, pink stem borer, tennites etc. were recorded throughout
crop growing season at fortnightly intervals (Table 10.33).

l.Termite damage: The termite damage recorded at different dates of sowing
indicated that early sown crop (2 Nov. 2014) suffered significantly more termite
damage as comparecl to timely, late and very late sown crop. No terrnite damage

was observed in any date of sowing between 6 week old crop and starting of ear

emergence. 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 Ln end of January in some dates of

sowing. The aphid incidence was significantly more in early and timely sown on

19.02.2075 and 3.3.2015 as compared to late and very late sown crop. Qn

16.03.2015 and 31.03.2015, aphids incidence was significantly less in early and

limely sown crop as compared to late and veng late sown crop.

3.Root aphid incidence: The root aphids first aprpeared in early sown crop followecl

by timely and late sown. The root aphid incidence was significantly more in early

sown at 3 WAS as cornpared to timely and late sown crop. At 4 WAS and 5 WAS,

significant differences in root aphids incidence was observed among different
dates of sowing.

4.Pink stem borer Damage: The pink stem borerr damage was significantly more in

early and timely sown crop as compared to lale and very late sown crop at 3 WAS.

Similar trend was observed at 5 WAS. At 7 was, the-'re was no significant
difference in pink stem borer damage among rlifferent dates of sowing.

Centre: Karnal
1. Aphid incidence: The aphid infestation started in last week of January and

gradually increased during vegetative and rerproductive growth phase of wheat

crop. The population reachecl its peak in the rrLonth of February. The population of

aphids was not observed on crop sown at 1st Nov. (D1), 
.l6th Nov. (D2) at 60 ancl

67 days after sowing. The crop sown at 16th Dec. (D4) recorded the maximum
(97.80) number of aphicls at67 clays after sowhg. The crop sown on 1st Dec. (D3)

recorded the maximum (95.60) number of aphids at 81 days after sowing. The

minimum (3.08) number of aphids was recorcled on the crop which was sown on

1st Dec. (D3) (Table 10.34a).
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2. Pink stem borer Damage: The per cent dead heart was maximum (0.47) was

recorded on crop sown 16th Dec. (D4) and rnLnimum (0.28) on crop sown on 1st

Dec. (D1). There was no signilicant difference in pink stem borer damage among

different dates of sowing (Table 10.31b).

3. Termite damage: The termite damage rercorded at maturity stage indicated
that crop sown on 16th Dec.(D4) suffered significantly more termite damage(7.77 %

damage effective tillers / m row) as comparecl to crop sown on lst Nov.(D1), 16th

Nov.(D2) and 1st Dec.(D3) sown crop. There was no termite damage recorded

seedling stage (Table 10.34b).

Centre: Kharibari
An experiment was conducted at Regional Research sub-station (Terai Zone)
UBKV, Kharibari, Darjeeling. The wheat variety Sonalika was sown on 15th

December'20l4, 30th December'2O14 and 15th January'2015. The experiment was
laid out in Randomized Block Design with fotrr replication and the plots of 5m X
4m lerrgth.
The mean number of aphid population was recorded from randomly selected

fifteen tagged plants per plot taking their 10 crrL twigs. The observalions were taken

at weekly intervals starting from 46th standard week and continuing upto 16th

standard week. These recorded data wer€) correlated with various abiotic
parameters like temperature (Maximum arLd Minimum), Relative Hurnidity
(Maximum and Minimum) and rainfall for determining the relationship of
prevailing environmental factors with populaticn fluctuation of aphid.

Table 10.32a: Effect of sowing dates and varieties on wheat aphids during 20L4-15

Centre-Niphad

Sr.
No

Treatments
Av. population of aphidy'shoot/plant

26
DAS

JJ

DAS
40

DAS
47

DAS;
54

DAS
61DAS

68
DAS

/J

DAS

I D1 1.31 1.3/ 1.46 1.04 23.21 77.72 131.55 752.73

z D2 22.89 37.67 140.88 91.3\) 0.00 0.00 0.00 0.00

J D3 40.10 203.18 7.64 0.00 0.00 0.00 0.00 0.00

4 D4 0.00 1.05 45.89 8.23 0.00 0.00 0.00 0.00

I)5 5.19 27.47 0.00 0.00 0.00 0.00 0.00 0.00

SE+ 0.09 0.03 0.01 0.01 0.004 0.01 0.01 0.03

CD at 5'Zr 0.28 0.10 0.05 0.05 0.014 0.05 0.03 0.10

9 V1 5.47 22.87 16.03 5.59 7.25 5.04 9.09 17.75

10 v2 5.64 30.11 76.40 9.65 z./ -) 7.45 "10.96 76.27

11 V3 70.57 53.01 37.71 76.31 4.83 74.99 20.45 2L24

72 22.07 89.99 55.80 37.4"7 7.69 77.55 32.63 37.48

13 V5 34.22 97.94 80.48 48.0"7 9.12 32.97 64.25 67.39

74 V6 78.70 oz.,)z 63.01 3,1.51 6.60 22.88 49.15 53.63

15 v7 8.28 34.04 20.59 8.+3 2.45 7.89 10.60 14.56

76 V8 6.24 23.71 tJ./ / 7.04 2.45 6.04 13.04 21.71

SE+ 0.11 0.03 0.03 0.02 0.02 0.03 0.03 0.03

CD at 5%, 0.30 0.08 0.07 0.05 0.06 0.08 0.07 0.08

"t7 D]Vl 0.s3
(7.23),

0.60
(1.2s)

0.60
(1.26)

0.73
(1.31)

6.27
(2.69\

25.20
(5."12\

38.80
(6.31)

58.73
(7.73)

18 D7V2
1.40
1.55)

1.53
(1.59)

0.73
(1.30)

0.67
(1.29\

13.67
(3.83)

37.27
(6.18)

54.80
(7.47\

81.33
(9.07\

79 D1V3 1.53 0.80 2.13 0.s3 24."t3 74.93 102.27 106.20
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Sr.
No

Treatments
Av. population of aphidy'shoot/plant

26
DAS

JJ

DAS
40

DAS
47

DAS
54

DAS
61DAS

58
DAS

75

DAS
(1.60) 1.33) (7.76\ 1 ?31 (s.01) 8.77 (10.16) (10.3s)

20 Dl V'{
7.87

(7.70\
2.27

(1.80)
2.47

(1 86)

1.47
(1.s7)

38.47
(6.28\

87.73

(e.12)
163.13
(12.81)

187.40
(73.72\

21 D1V5
2.53

(1 87)

2.20
(178)

z.).t
(1.88)

2.07
(1.75\

45.60
(6.83)

164.53

,(12.87)

321.27
(77.95\

336.93
(18.38)

22 DlV6
7.17

(1.s6)

-1.27

(1.50)
1.07

(1.43)
l.-)--)

1 s3)
33.00
(s.83)

114.40

(10 73)

247.27
(15.76\

268.13
(16.40)

ZJ D7V7
0.47

(7.27\
0.93

(1.38)
0.80

(1.34)
0.67

n.29\
72.27
(3.64),

39.47
(6.36)

53.00
(7.35\

72.80
(8.s9)

24 DlV8 0.67
(7.2e)

I ..).)

(t.52)
l.J.)

(1.s2)
0.87

(1.36)
72.27
(3.64\

30.20
(5 5e)

65.20
(8.13)

105.53
(10.32)

25 D2V1
15.93
/4 11\

22.00
(4.7e)

55.67
(7 53)

26.4i',
(5.21\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

26 DzV2
10.67
(3.41)

16.40
(4.77\

45.07
(6.79\

41.0i'
(6.49\

0.00
(1.00)

0.00

fl 00)
0.00

(1.00)
0.00

(1.00)

27 D2V3
26.87
(6.6t)'

35.73
(6.06)

141.00
(17.92)

69.2i',

(8.38)
0.00

(1.00)
0.00
(l 00)

0.00
(1.00)

0.00
(1.00)

28 D2V4
37.73
(6.22)

51 .13
(7.22\

221.13
(14.90)

141.80
(11 .95)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1 00)

29 D2V5
42.33

(6 s8)

58.53
(7.72\

313.20

(17.72)
221.07
(1'1.90)

0.00
(1.00)

0.00

(1 qq)
0.00

(1.00)
0.00

(1.00)

30 D2V6
29.17
(s.s2)

39.53
(6.36)

244.20
(15.6s)

163.07
(12.8]t)

0.00
(1.00)

0.00

_,(1 00)

0.00
(1.00)

0.00
(1.00)

31 D2V7
9.73

(3.27\
t/.53
(4.28\

67.60
(8.28)

38.60

rc.29\
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

.)z D2V8
10.40
(3.37\

-12.73

(3.70\
39.13
(6.33)

29.7:\
(5.s4)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

.).) D3V1
9.20

(3.19)
87.00
(9.38)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00

(1 00)

0.00
(1.00)

0.00
(1.00)

3+ D3V2
10.53
(3.3e)

774.93
(70.76\

0.00
(1 00)

0.00
(1.00)

0.00
(1.00)

0.00

fi.00)
0.00

(1.00)
0.00

(1.00)

35 D3V3
ZZ.J3

4.82\
"197.40

(14.08)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

36 D3V4
63.s3
(8.03)

355.67
(18.89)

6.47
(2.73)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

J/ D3V5
't17.33

(10.88)
390.80
(19.79\

5.20
(2.4e)

0.00
(1.00)

0.00

(1.00)

0.00

(1 00)

0.00
(1.00)

0.00
(1.00)

38 D3V6
55.17
(7.51,\

242.40
(15.60)

7.47
(1.57\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1 00)

0.00
(1.00)

39 D3V7
25.20
(5.11)

143.20
"12.01

0.00
(1.00)

0.00
(1 00)

0.00
(1.00)

0.00
1.00)

0.00
(1.00)

0.00
(1 00)

40 D3V8
17.20
(4.26\

94.00

9.75

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(.1.00)

0.00
(1.00)

4^l D4V1
0.00

(1.00)
0.00

(1.00)
23.87
(1.99\

0.73
(1.31)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

42 D4V2
0.00

(1.00)
0.00

(1.00)
36.20
(6.10)

6.53
(2.74\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

43 D4V3
0.00

(1.00)
0.00

(1.00)
45.40
(6.81)

77.7:\
(3.s7)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

44 D4V,l
0.00

(1.00)
2.60
1.89)

48.93
(7.07\

74.0"7

(3.88)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
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Sr.
No

Treatments
Av. population,of aphidy'shoot/plant

26
DAS

JJ

DAS
40

DAS
47

DASi
54

DAS
61DAS

68
DAS

75
DAS

45 D'lV5
0.00

fl.00)
1.23

2.29\
81.47
(9.08)

17.2(l
(4 26)

0.00
(1 00)

0.00

(1!!)
0.00

('1.00)
0.00

(1.00)

46 D4Vb
0.00

(1.00)
1.60

1.43)

68.33
(8.32)

8.13
(3.02)

0.00
(1.00)

0.00
( 1.00)

0.00
(1.00)

0.00
(1.00)

47 D4V7
0.00

(1.00)
0.00

(1.00)
34.53
(5.96)

2.87

n.97\
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)
0.00

(1.00)

48 D4V8
0.00

(1.00)
0.00

(r.00)
28.40
(5.42\

4.60
(2.37\

0.00
(1.00)

0.00

(1 00)

0.00
(1.00)

0.00
(1.00)

49 D5Vl
7.67

(7.64\
4.73
(2.39\

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
5.60

(2.57\
t/.o/
4.32\

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00

(1 00)

0.00
(1.00)

0.00
(1.00)

51 D5V3
2.73

(-1.77)

31.13
(5.67\

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
7.20

(2.86)
38.27
(6.27)

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 t)5v5
8.93

(3.r 5)

33.93
(5.91)

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
7.07

(2.84\
26.80
(5.27\

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 D5V7
6.00

(2.65\
8.73

(3.72\
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 D5VB
2.93

(1.e8)
10.17
(3.39)

0.00
(1.00)

0.00
(1.00)

0.00
(1.00)

0.00

0.00)
0.00

(1.00)
0.00

(1.00)

SE + Interaction) 0.24 0.08 0.04 0.04 0.01 0.04 0.03 0.08

CD at 5'Xr
(Interaction) 0.68 0.18 0.17 0.11 0.13 0.17 0.16 0.18

Figures in parentheses indicat€ Vn'r transformed value DAS: days after sowing

D1= l-'t Nov., D2:16tn Nov., D3=1't Dec., D4= 16th Dec., D5= 1'tJan.
** V1- NIAW 917, V2= NIAW 34, V3= NIAW 1415, V4= GW-496, V5= 4-9-30-1, V6= NIDW

295, V7=NIAW 301-,V8=LOK
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Table 10.33: Effect of sowing dates on population build of major insect pests in
wheat during 2014-15 (Lentre-Ludhiana)

Termite Damage ,,tlr)

Date of Sowing 3 WAS 4 WAS 5 WAS Milky
grain
stage

Grain
maturity

stage

2 Nov., 2014 (Early sown) 2.3e (e.77) 2.34 (e.70) 2.11(e.2e) r.63 (8.38) 1 .50(8.11 )

16 Nov., 201'1 (timely
sown)

1.67 (8.46)
.l 55 /R t?\ 1.42 (7.e6) 1.36 (7.U) r.43(7.e8)

2Dec.,2014 (tate sown) 1.04 (7.12) 1.11 (7.27) 0 7e (6 52) 0 ee (7.00) 1.76(7.40)

17 Dec.,2014 (V. late
sown)

0.74 (6.34) 0.6s (6.14) 0.52 (5.80) 0.5'1 (5.84) 0.s0 (s.72)

CD (p= 0.05) (1.13) (0rs) - (0.67) (0.4e) (0.71)

Aphid incidence (aphiLds/tiller)

Date of Sowing 19.02.2015 03.03.2Cr15 16.03.2015 31.03.2015

2 Nov.,2014 (Early sown) e.41 (3.21) 20.85 (4.66) 6.58 (2.74) 1 .30 (1.s1)

16 Nov., 201,1 (timely
sown)

8.80 (3.12) 20.-t7 (4.s9) e.08 (3.17) 2.s2 (1.86)

2 Dec., 2014 (late sown) 7.62 (2.93) 17.19 (4.26) 13.23 (3.77) 3.73 (2.17)

77 Dec.,20"14 (V.late sown) s.84 (2.6t) 12.07 (3.6-t) 17.0s (4.24) 7."re (2.85)

CD (p= 0.0s) (0.30) (0.3e) (0.2s) (0.28)

Root aphid inc dence (aphids/tiller)
Date of Sowing 3 WAS 4 WAIS 5 WAS
2 Nov., 201{ (l.arly sowrr) 5.73 (2.5e) 5.0e (2..16) 3.31 (2.07)

"16 Nov., 2011 (timelv
sown)

1.16 (2.27) 3.80 (2. re) 2.74 (1.e3)

2Dec.,2014 (late sown) 3.27 (2.06) 3.02 (2.00) 2.07(1.73)

77 Dec.,2014 (V.late sown) 2.76 (7.e4) 2.33 (1.ttz) 1.84 (1.68)

CD (p= 0.0s) (0.17) (0.16) (o.oe)

Pink stem ,orer Darrrage
Date of Sowing 3 WAS 5 WAti 7 WAS
2 Nov., 2014 (Early sown) 1.s8 (8.28) 1.Bo (8.72) 0.81 (6.57)

76 Nov., 2074 (timely
sown)

1.33 (7.76) 1.s3 (8.1e) 0.48 (5 67)

2 l)ec., 2014 (late sown) 0.e8 (6.e8) 7.17 (7.'13) 0.43 (s.s4)

77 Dec.,2014 (V.late sown) 0.65 (6.74 0.82 (6.!>7) 0.36 (5.26\

CD (p= 0.0s) (0.s4) (0.7s) NS
* Figures in parentheses are transformed val

Table 10.34a: Effect of sowing dates on populati.on build of major insect pests in
wheat duri 2014-15 (Centre-Karnal

Aphid incidence (aphids/tiller)
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23.80

(4.e7)

5.04
(2 J6)'

0.20

o.or-

Table 10.34b: Effect of sowing dates on Pink s,tem borer and Termite Damage in

Table 10.35: Effect of sowing dates on aphid incidence in wheat during 201,4-15

*Yield (q/ ha): 15.12.14=2+.15; 30.i 214=2o.85; I5.Ct1.15:22.35

Wheat. durinq 2014-15 (Cen re-Karna
Treatments PIant pop/

m row
Pink Stem borer

damaqe

-".-it" D";;t" ("/,) Grain
yield
(q/hu)'Xr Dead hearts 'll,, damage effective tillers /

m row at maturitv
Dl(01-11-201,1) 69.20 0.28 6.96 35.40
Dz(t6-11-2011) 70.00 0.31 6.85 47.40

D3(07-"t2-2014) 77.00 0.40 5.86 43.80
D4(t6-12-2011) 69.20 0.47 7.77 36.80

SE+ 0.91 0.05 0.22 7.75

CD at 5'2, NS NS 0.67 5.41

Centre-K raribari

Standard
Weeks

Rainfall
(mm)

Relative
humiditv ('Zr)

Temperature
0c Aphid in< idence (Apl ids/tiller)

Max Min Max Min Date of
sowing
15.12.14

Date of
sowing
30.1.2.14

Date of
sowing
15.01.15

51 0.00 96.74 51.74 1A'71 12.14 0.00 0 0

52 0.00 96.29 48.00 24.86 9.86 0.00 0 0

1 0.80 93.29 40.00 27.40 10.34 171 0 0

z 0.49 90.71 59.57 24.91 10.47 35.43 0 0

3 0.00 89.86 38.00 26.00 8.66 105.14 2.15 0

4 0.00 9L57 47.29 24.50 7.96 776.43 45.26 0

5 0.00 92.71 67.57 ZZ.OJ 9.60 2s3.00 75.86 3.5

6 0.00 90.43 47.86 26.03 9,23 374 1'lla 702.65 25.56

7 0.00 89.57 5-t.57 25.66 11.11 344.74 125.9 65.52

8 1.07 88.29 41 71 27.04 12.07 228.86 148.85 104.3

9 2.14 91.00 47.43 29.17 14.91 /.L.+.) 205.26 786.64

10 0.31 89.29 55.43 27.54 13.74 66.57 175.68 752.2
11 0.00 87.00 40.43 30.39 71.70 50.76 740.25 't20.45

12 0.00 86.29 42.71 30.47 74.79 25.89 80.5 80.87

73 0.00 88.43 52.00 32.27 18.33 2.90 56.6 40.36

'14 7."17 92.29 64.00 30.03 't8.46 0.70 25.1 20.26

15 5.80 89.57 62.00 30.77 'r 9.00 0.00 0.3 0.5

AICW€.tBIP, Progrcss lleport, Vol.Ill (CrLtp Protectiorr), 2015 245



r-value (Coefficient of correlation)
Date 15.1,2.14 30.12.14 15.01.15

1 Temperature Maxirnum x Aphid No. = -0.48735 0.790297 0.3ggzg*
2 Temperature Minimum X Aphid No. = -0.51389 0.12206s 0.374067
3 Relative humidity Maxi x Aphid No. = -0.77772 -0.50009 -0.5104g
4 Relative Humidity Mini x Aphid No. = -0.06893 -0.17664 -0.22903
5 Rain fall X Aphid No. -0.32375 -0.76963 -0.06771.
*= SICNIFICANT AT 59/" LEVEL OF SIGNIFICA.NCE

Experiment No. 11: Basic studies for developm,ent of IpM (Experiment No.11)
11 a: Pest modelling for foliage aphids.
Centre: Ludhiana
The clata was recorded by rar-rdomly selecting tern individual tillcrs from 500 m2 area
while moving, in a diagonal path in the fielci. The population of Coccinelln
septentpurtt:tntn was recorded in 1mz area arc)und the inclividual plant. Weekly
observations were recorded to sLudy the first incidence and population build up of
aphid ancl Coccinellid beetle.
Popttlntion dtlnnnics of Wtent ttpltid: The aphid f irst appeared on 79.7.2075 on wheat
crop and it started rising anci reached it's peak on 27.02.2015 (Table 10.36a).
Thereafter population of wheat aphicl started cteclining and it clrastically decreased
on 31.04.2015. The population of Coccinellid beetle remainc.d low up to 02.03.2015
(one week after the peak period of activity of rn'heat aphid) and thereafter it started
rising and reach it's peak on 16.03.2015.
Populntion dtltttrttics of bnrley nplid: The aphid population on barley was high as
compared to wheat during the whole crop season (Table 10.36b). It first appeared on
72.01.2075 crn berrle'y crop ancl it starrtecl rising and reached its peak on 27.02.2075.
Thereafter its populatior-r startecl dcclining ancl become almost negligible on
31.03.2015. The population of coccinellid beetles remained low up to 02.03.2015 (the
peak periocl of activity of barley aphid) and thereafter it stated rising and reached its
peak on 16.03.2015.
Thus, it can be concluded from the data that cornparatively high population of aphici
appeared on barley as compared to wheat crop. The data also indicated that
coccinellici bectle appeared after the' peak periorl of aphicl infestation on wheat and
barlev crorr.

Table 10.36a: Forecasting of wheat aphid trial (population dynamics of wheat
aphid and Coccinellid beetle Centre: Ludhiana

PIant No.(No. of aphids/tiller)

21.3

ls.1
r 6.3
nn/.+

Date of
observation

Collateral host (Barley)

1 9.0 r .201 5

27.01.2015

06.02.2015

73.02.2075

20.02.2015

27.02.2015
02.03.201s

09.03.201 5

16.03.2015

24.03.2015

3l .04.2015

19.01.2015

AICW€itslP, Progress lleport, VoI.lll (Crop Protectior|, 2015
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Date of
observation

Plant No.(No. of aphids/tiller) Collateral host (Barley)

27.01.2015 0 0 0 t, 0 0 0 0 0 n 0.00 0 0 0.00
06.02.20'r5 0 0 0 0 2 0 (_) 0 0.30 0 L, 0 0.00
13.02.2015 0 0 0 0 0 2 0 3 0 0 0.50 I 0 0 0.33
20.02.20t5 0 0 7 0 tr 0 0 I 1 0 1.40 3 2 0 7.67
27.02.2015 0 5 AI n n 0 7 0 0 7 2.30 7 4 5 5.33
02.03.20-t5 9 4 0 4 ll t1 4 5 A 8 6.00 lo 8 9 11.00
09.03.2015 76 0 1a 74 7 t/ 7 0 74 0 8.70 14 74 79 75.67
16.03.2015 12 15 9 1-t/ 20 4 8 10 10 9 11.40 "t4 17 22 17.67
24.03.2015 5 10 9 l8 14 8 7 5 7 4 8.70 t4 5 8 9.00
3l.04.20r 5 ,1 -t 5 5 U 7 0 4 2 3.20 I I 2 4.00

Table 10.36b: Forecasting of barley aphid trial (population dynamics of barley
aphid and Coccinellid beetle Centre:

Date of observation Avg.
12.01.20-15 0.1

19.0'1.2015 0.8
27.01.2075 1.1

06.02.2015 2.5

13.02.2015 .10.5

20.02.2015 78.2

27.02.2075 68.2

02.03.2015 JO.1

09.03.2015 37.9
16.03.2015 JO. I

24.03.2015 18.9

31.0,1.2015 1.5

Date of observation Avg.
72.01.2015 0

19.01 .2015 0.1

27.01.201 0

06.02.2015 AD

13.02.201s
20n2.2015

0.4

7.6

27.02.2015 4.7

02.03.2015 5.1

09.03.2015 72.2

1q !q_2!l!
24.03.2015

31^01.t015

77.7

4.6

7.9

Centre: Niphad
The data presented in l'able 10.37 in respect ol the weekly, observations on wheat
aphids were rccorded along with different weatlLer paramc.tcrs. It is revealed that the
maximum number of aphicls/shoot/plant (364.10) was observed in 4th
Meteorological week when the maximum and minimum temperatures were 27.10
and 9.5"C, respeclively and average relative humidity was 60.0 per cent. The
incidence of jassids on wheat was also recorderl. The maximum population of the
Jassids/plant (12.7) was recorded in 51st Meteorological wc.erk when the maximum
and mirrimum temperatures were 25.0 and 6.1 "Cl respectively. The maximum (1,1,.70)
natural enemies/m2 was recorcled in 7th MlV when maximum and rninimum
temperature \,vere 31.8 and 11.0'C respectively arrd average humidity was 40 per cent

Table 'l'0.37: Seasonal incidence of the aphids and lady bird beetle on wheat at
Niphad

Ludhiana)

I

Meteo.
Weeks

No. of Aphids
/Shoot/plant

Population of
natural

enemies/m2

Tenrperature
('c)

Relative
Humidity

("1,)

Rainfall
(mm)

Max Min. M,,r'r. I Euen
15 0.0 0.0 0.0 .)1./ r 3.8 /+ 43
46 0.0 0.0 0.0 29.8 19.3 80 66
*/ 0.0 0.0 0.0 30.4 'r 3.5 74 54
48 0.0 0.0 3.10 30.0 12.8 72 ^.,,
49 1.70 0.0 8.20 29.2 12.0 75 36
50 4.30 0.0 10.00 28.0 11.7 84 30
51 4.60 0.0 72.70 25.0 6.7 79 31
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No. of Aphids
/Shoot/plant

Population of
natural

enemies/m2
M;rr. I Min

Relative
Humidity

'l'l
Morn

7.5

7.7

9.5

10.4

';;I 1..)

11.0

11.1

11 b: Basic studies on seasonal incidence and p:rrasitism of Helicouerpa
Centre: Vijapur

a. Seasonal incidence of H. annigera
Study on seasonal incidence of H. nrmigera was undertaken at Centre of flxcellence
for Research on \Arheat, Vijapur. For this, wheat crop was observecl at weekly interval
for the presence of larval population right from germination to harvest of the crop.
Data presented in Table-10.38a revealed that thLe first appearance of the pests was
noticed in the third weerk of February and it was continued till the fourth week of
February.

b. Studies on parasites of wheat crop pests
With a view ttt know the parasitcs of wheat pests present in nature, perioclical
collcction of larvae of H. nrmigern from thc wheat crop was made and brought to the
laboratory for rearing and further study. Data rln parasitism given in Table-10.38b
indicated 9.52 per cent parasitism by Canryolntis chloritlene on H. nrnigern larvae.

Table 10.38a: Se

I l.+

5.5

10.7

ti f H .annigeraaDre lu,Jda: Deasonal ar IVI o a
Sr.
No.

Date of
observation

No. of larval

50 plant
I 12/-t /75 0

2. 1e/1/15 0

J. 27/7/15 0

Location: Viia
4 2/2/15 0

5 e//2/15 0

6 16/ /2/15 1

7. 23/2/"r5 1

8. 2/3/75 0

(Location: Vii
rcent
rasitism

fHTable 10.38b: Studi es on natura sm ot 17, [4ft1 ta
Sr.
No.

Life stage
observed

Date of
collection

No. of
larvae
observed

No. olt
larvaer
parasitized

Per
par

1 Larval 18/2/ls
2s/2/15

10

i1
1

1

9.52

Centre: Pantnagar
To study the incidence of Helictnrcwn nrnigeru on wheat, experiment l-ras been
conducted by sowing r,r'heat and chickpea in alternate lines in 500 m2 area and
observations were taken on the occurrence of H nrmigern on wheat as well as on its
preferred host crop chickpea.

Name of
parasite

Campolatis
cliloriileae
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Seasonal incidence of II. armigera on different wheat varieties at Pantnagar
To study incidence of H arnigern on different wheat varieLies i.e. PB\N-343, tJp 2748,
UP-2883, UP 2907, UP 2902, tJP 2526 observations were made on the basis of survey
conductecl for incidence of Hclicrperpo nnnigert at NBCRC Pantnagar in comparison
to preferred host crop chickpea.
According to the data presented in Table -38 the incidence ol' H nnrigern started in 2nd
week of March except PBW 343 on which it started in last week of March. 'Ihe larval
population was more on Wheat varieties i.e. Up 2748, tJp 2g93, Up 2901, Up 2902,
UP2526 except PBW 343 in comparison to chickpea (zrnr. kabuli) (Table 10.39).

Incidence of Natural enemies of H. annigera in wheat crop at pantnagar
During survev progranxne of incidence of H nnnigern larvae on differernt wheat
variefies at Panfnagar, different nafural enemies of H nrnigcra were found such as
cocoons of Cotesin, Cantpoletis cltloriedne, predatrtrs like Carabid beetle, Rove beetle,
Eucontlncona, Andrellus bug feeding on larvae of H armigera on foliage of wheat or on
pupating larvae on ground surface in the wheat field.

Table-39: Incidence of LI. annigera orr different varieties of Wheat and chickpea
during crop season 2015 at Pantnagar, Uttarakhirnd

1lc. seasonal incidence of brown wheat mites petrobia lateens
Centre: Durgapura:
The data of brown wheat mite Petrobia lntens on r,vheat crop were recorcled ranclomly
on ten individual selected plants from 1000 sq. r:n area while moving in a diagonal
path in the fielcl. Weekly observations were. recordecl to studv the first incidence ancl
population build up of brown whe.at mite.
Population dynamrcs of trrown wheat mite: T'he lrrown wheat mite first appearecl on
75.2.2015 on wheat crop ancl it started rising ancl reached it's peak on
20.3.2075.Thereafter population of brown wheat mite started cleclining and
drastically clecreased up to 30.3.2015 (Table 10.40).

Table.10.40: Seasonal incidence of brown wheat mites at Dur

uut
S.

No.

!l(,I srale!
Date of
Observation

at rantnagar/ Uttarakhirnd
Larval populatlott o/H. a,r,rrg*, /nplilir/500 -t

Wheat varieties Chickpea
oer. Kabuli

PBW
343

UP
2748

UP
2883

UP
2901

UP
2902

UP
2526

1 "t4/03/2015 00 25 61 J+ 35 69 65
2 2U03/201s 00 31 68 49 48 53 80
3 28/03/201s 04 56 +/ 51 67 48 195
4 03/04/201s NA** 79 38 26 58 .)+ 619
5 10/04/2015 34 63 z3 10 37 t9 710
6 17/04/2015 06 07 00 00 03 03 636
7. 24/04/201s 00 00 00 00 00 00 305

S. No. Date Plant No.(Numbers of mites/1O sq cm area Atg.
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

1 75.02.2075 0 0 0 0 22 0 0 0 0 0.40
L 25.02.2075 J Z I 4 1A 2 + Z Z 2.7
J 10.03.2015 10 o 8 10 72 10 8 10 10 72 76.1
4 20.03.20-15 15 18 zz 20 15 18 20 15 20 18.3
5 30.03.2015 3 0 3 1 3 Z 4 ) 0 0 2.1
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S. No. Date Plant No. Numberr; of mites/10 s

P1 P2 P3 P4 P5 P6 P7
6 04.04.2015 0 0 0 n 0 0 0

I 15.02.2075 0 0 0 0 2 2 0

hid and Coccinellid beetle at Karnalapnrq anq \_occlnerllq Deeile at l\arna
Date of observation Avs.

26.01.2075 0.30
02.02.2015 22.'t0
09.02.2015 3.1.20

t6.02.2015 62.50
t?nrlrllq 63.60

02.03.2015 .10.00

09.03.2015 20.20

16.03.2015 3.80

cm area) Arg.
P8 P9 P10

0 0 0 0.00

0 0 0 0.40

Date of observation Avs.
26.01.20t5 0.00

02.02.2015 0.40

09.02.2015 0.50
r 6.02.20 r 5 0.50

23.02.2015 0.80

02.03.20 r5 1.00

09.03.2015 1.10

16.03.2015 1.60

Date of observation Ave.
9.07-2075 0.00

26.07.20'15 0.30
02.02.2075 1.10

09.02.2015 1.60

6.02.20t5 r.80
23.02.2015 2.50

02.Q3.2c-1s 2.90

09.03.20"15 '3.70

16.t)3.2015 2.30

Centre: Karnal
The data was recorded by randomly selecting ten individual tillers from 500 m2 area
while moving in a diagonal path in the field. The population of Coccinelht
septeiltpunctstn was recorded in 1 m2 area ar(rund the irrdividual plant. Weekly
observations were recorded to study the first incidence and population build up of
aphid ancl Coccinellid bcetle.
Population dynnmics of Wrcnt nphid: The aphid f Lrst appeared on 26.7.2015 on wheat
crop and then it started increasing and reached its peak on23.02.2015 (Table 10.41a).
Thereafter, population of wheat aphid started declining ancl it drastically decreasecl
on 16.03.2015. The population of Coccinellid beetle started frorn 02-02-2015 and
reachecl it's peak on 16.03.2015.
Populntion d'tlntntics of barley nplid:lt first appeared on 19.01.2015 on barley crop and
it started rising and reache'd its first peak on ?-3.02.2075.-I'hereafter its population
started declining. The population of coccinellid beetles remained low up to
76.02.2015 (the peak period of achivity of barle,;, aphid) ancl thereafter it started to
increase and reached its peak on 09.03.2015 (Table 10.41b).
The data indicated that comparatively high population of aphid appeared on barley
as comPared to wheat crop. The data also indicated that coccinellid beetle appearecl
after the peak period of aphicl infestation on whe,at and barley crops.

Table L0.41a: Forecasting of wheat aphid trial (Jropulation dynamics of wheat

Table 10.401b: Forecasting of barley aphid trial (population dynamics of barley
hid and C Iaphrd and Loccinellid beet e at Karna

Date of observation Avs.
19.01 -201 5 2.50
26.0^t.2075 20.70

02.02.2015 45.70

09.02.2075 96.00
't6.02.2015 112.00

23.02.2015 139.50

02.03.2015 79.00

09.03.2015 44.50
16.03.2015 3l .00
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1.0.4. Stored Crain pests
Experiemnt No. 12 Stuclies on the insecticidal treatment on viability of store grain
pests under ambient condition

Centre: Ludhiana
The expcriment was conducted at \Mheat Entomological Laboratories, PAU,
Ludhiana during 2014-15. Freshly harvested seed with high perce.ntage of
germination and low moisture content (>10 '/") was taken for experimental purpose.
Seven insecticidal treatments were done wilh 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 200 gms of seeds were placed in battery jars covered
with muslin cloth ancl kept uncier ambient condition in B.O.D. and each treatment
was replicatecl thricet.
The data recorcied (one month after insecticidal ,application) revealecl that emamectin
benzoate (2.42 % damage) was the most effectiv,3 treablent and it was at par with all
treatments except lower dosage of Novaluron (3.98 % darnage) i.e. 0.05 ml/kg of
seed and deltamethrin (4.54 % damage) (Table 70.42). Overrall, all other treatments
were significant better than untreated control (8.56 % damage). Two months after
treatment, emamectin benzoate (4.73 % damag,:) was again the best treatrnent and
significantly better than all other treatment. After four month, spinosad recorded
minimum clamage (5.70 %) by Rltizopertln doninica and it was on par with other
treatments except deltamethrin and untreated cc,ntrol.

Centre: Durgapura
The experiment was conductecl in the Wheat Storage l-aboratory, Division of
Entomology at RARI, Durgapura, Jaipur during 2014-1,5. Freshly harvested seed with
high percentage of germination and low moisbure content (>10 %) was taken for
experimental purpose. For the lnsecticidal sced treatment required quantity of
insecticicles diluted in 5 ml water to treat the 1kg of seed for proper coating. After
drying in shacle, seeds was packed in gunny bags and replicated thrice for each
breatmeut. After that these bags were kept in storage. uncler ambient conditions.
Crop: Wheat, Variety: Raj-3765, Storage period: 9r months.

Newer seed dressers viz., Spinosad, Profenofos and Novaluron seed lreatments were
gave complete protection to wheat seed against storage insec--t's upto storage period
of 9 months and at par with Emamectin benzoate and Deltarnetrhin treatment. Rest
of the treatments was least effective ancl gave higher side of insect incidence. Seed
germinabion was maintained in all the hreatments except control (untreated) in which
47.33% seecl was damaged up to storage period of 9 months ("I'able 10.43).

Table 10.42: Studies on the effect of insecticidal seed treatment on seed viability
during storage under ambient conditions against store grain pests during2014-15
Centre-Ludhiana

S. No. Treatments Dosage

1 -o"th--
I Irnra nrcctirr benzoate

(Proc la inr)
10.0 nrg/ kg )4)|RJ\- '- \""'/

2 Spinosacl ('fracer) 4..1. rrr s/ ks 2.88 (1.96

3 lndoxacarb (Avaut) 13.8 me/ke 2.50 fl.86)
4 Rynaxypvr (Corasen) 99 ntp / ks 3.18 (2.03)

5 Novaluron (R mon) 0.02rnl/ks 3.98 (2.22)
e) Novaluron (R lnon ) 0.05 ml/kg 3.54 (2.12\

Damage ((Zr)

2 month 4 months
t3 (2.26) 5.73 (2.5e)

4.52 (2.35 5.70 Q.58\
4.85 (2.41 6.41 (2.72\

4.92 (2.4 6.36 (2.77\

5.34 2.51 6.74 (2.78)'

5.00 A AA 6.68 (2.76\
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Treatments

Deltar.nethrin 2.8 ECI

Untreated check 23.12 (4.97

Table 10.43: Effect of insecticidal seed treatmernt on seed germination and damage
durine 2014-15 (Centre-Drrrqanrrra )urt Z\JT 4-75 ( Centre-Du rgap u ra
S.No Treatment Germination "1,)

3 IVlorrth 6 Montlr 9 Month 3

1'1 Enranrectin henzoate
(l'roclainr 40.0 mg/ kg)

97.33

(80.73)-
96.00

(7e.13)
95.66

(78.00)

T2 Spinosacl
('l'racer a.4 mglkg)

96.00
(78.71

95.66

(78.33)
94.00

(75.85)

T3 Indoxacarb (

Avaut.l3.8 mClkC)
94.00

(75.85)
90.33

(71.e8)
85.66

(66.74)

f'4 Chloran ta nilipricl
(Coragen 99 mg/ kg)

93.66
(75.4e)

BB.OO

(6e.77)
82.00

(@.e8)

I'5 Chlorfenapvr (lntrepicl
0.02m1/ kg)

94.66

(76.73)
90.66

(72.37)
83.66

(66.22)

T6 Profenofos 50 EC
(0.00a ml/kg)

95.00

(77.12)
96.66

(7e.5e)
82.33

(65.20)

17 Novaluron
(Rirlon 0.05 ml/kg)

96.66

(7e.5e)
96.00

(78.52)
87.33

(69 )'t\

I8 Deltanrethrin 2.8 EC
(0.0a nrl/ kg)

97.66
(8 r.53)

96.66
(7e.e3)

94.66

(76.70) ((

T9 Control 92.33

(73.e7)

83.66

(66.22)
55.00

(47.48) (r

S.Ernl 1.191 1.548 1.21 0

C.D. 3.539 4.600 aAa I

0.00
(0.00)

z-J.)
(8.74

(e

0.

(0.

2

(7

0.00
(0.00)

0.

(0.

Damage ('2,)

lonth 6

Month
9

Month
.00

00)
0.00

(0.00)
1.33

(6.55)

0.00
(0.00)

L.J.)

(8.74)

74)
9.00

(14.04)
9.66

(17.e"t)

.00

.88)
7.66

(16.02)
13.33

(21.26)

.00

.e4)
s.00

(12.74)
12.00

(1e.65)

0.00
(0.00)

t.).JJ

(21.7e)

.00

.00)
0.00

(0.00)
7.00

05.31)

.00

.00)
0.00

(0.00)

2.00

(7.e4)

.01)

| 47\
12.33

(20.53)

41.33

(4't.73)

630 0.811 7.23

872 2.41'l 3.46

CO-OPERATORS

NAME
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PROGRAMME 11. WHEAT NEMATOLOGY

Authors: (Daman Jeet Kaur, Indra Rajvanshi, R.S' Kanwar, Pankaj, K'N' Pathak, M'S'

Saharan and Indu Sharma).

Wheat Nematology sub progranune under crop protection programme of

AICW&BIP action pian for the year 201,4-15 considered the aspects like evaluation of

host resistance against Cereal Cyst Nematode ()Jeterodera auense e. H. flipjeol) and

root knot nematode (RKN); survey and surveillance for CCN, ECN and other plant

parasitic nematodes found in whea! population dynamics studies on major

parasitic nematocles in wheat based di{ferent cropping systems and integrated and

eco friendly approaches in management of CCN. The activities dealt in details with
resultant outcomes are written hereunder.

11.L: HOST RESISTANCE
i) Response of CCNSN (AVT entries) agairnst CCN, Heterodera aaenae and IL

filipj eai at multilocations

Hisar
Screening of wheat genotypes was done in nematode - infested soil in 1 kg pots under

screen house conditions. 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 L10-120 days of sowing. Varieties/ lines were

categorized as resistant (1-4 cysts), moderately resistant (5-9 cysts), susceptible (9 -20

cysts) and highly susceptible (>20cysts).

AVT-I: Under AVT-I, 100 entries, including rlurum, dicoccum and triticale, were

screene,l against H. auenae, under screen house conditions. Of these two entries (HS

596, K 1313) were found moderately resistant, one susceptible and remaining were

highly susceptible. None of the entry showed resistance'

AVf-lf: Out of the 73 entries tested, two (HW 11198, NIAW L415) were resistant, one

moderateiy resistant (IlD 2932), one suscepbible and remaining were highly

susceptible.
Durgapura
One-hundred wheat germplasms (AVTJ) wele received from DWR, Karnal and

nursery was planted in naturally infested field condition against cereal cyst

nematode, Hetirodertt auenae of RARI, Durgapura, Jaipur. The inoculums level was L0

L/gm of soil. Out of L00 germplasm none was found the resistant reaction, whereas,

or,[, o.," showed mod&ately resistant reaction i.e. DBW1B5, rest were found

susceptible (86) and highly susceptible (12) ( Table- 11.1 )' Seventy three wheat

g"r-plur-s (AVT-II) weie ieceirred from DWR, Karnal and nursery was planted in

iaturally infested field condition against cereal cyst nemato,Je, Heturodera auenae of

RARI, b.rrguprr.u, Jaipur. The inoculums level was 13-15 L/gm of soil. Out of 73

germplasm ,,orr" *ui found the resistant reaction, whereas, only one showed

i.roderately resistant reaction i.e. HS 562, rest were found susceptible (5a) and

highly susceptible (18) ( Table-11"2 ).

Ludhiana
One hundred entries under AVT I and seventy three entries under AV'I II were

screened for resistance against H. naenae 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 entries HUW (C), HW 1098 (C) in AVT II and six in AVT I

namely; VL 3008, pgW Ztg, MACS 3970 (D), Mr\CS 3973 (D), DDK 1049 arrd HPBW
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69 have shown moderately resistant reaction. Rest of the entries were either

susceptible or highly susceptible to CCN
Delhi Only one variety HPW 393 under AVT I showed moclerately resistant reaction.

All the other varieties screened under AVT I and ,'\VT II were susceptible to highly
susceptible.

Table 11.1. Screeninq of AVT-I asainst CCN in vrheat (Durgapura
No. of
lines

lleaction Name of line

0 I{esistant NII,
'l Moderately

resrstant
DI}W 185

86 Susceptible HPW 393, IIPW394, HPW421, HS 580, HS 583, HS 590, FIS 596,HS

597, HS 598, HS 599, HS 60C|,UP 2917, UP 2918, VL 7006, VL 1007,

vI- 3002, vL3007, vL 3008, vL 3009, vL4001, DBW 148, DBW 150,

DDW 31. DDW 32, ilD 3159, HD 3165, HD 3774, Hr 1,604, HI 1605,

K1312, K 1313, K1314, MACS 3949, PBW 707,PBW 709, ?BW 778,

PBW 719, UP 2883, K1317, CG 1015, GW 463, Hr 87s9 (d), GW 1315

(ct) FfD 316'1, HI 8765 (d), JWST^t2, K 13'ls, MACS 3970(d), MACS

3972 (d), MACS 4020 (d), I'B\N 721, UAS 360, UAS 361, UAS 4s3 (ct),

U,\S 455 (d), DtsW 181, DBVV 182, DIIW 183, DBW 184, DDK 1048,

DDK 1049, KRL 350, KRL 35;1, MACS 5041, MACS 5043, WH 1309,

Tt,3OO1, TL 3OO3,TI- 3004, TI 3005, DWR-NIL-O1, DWR_NIL-02,
HD 3209, KB 2972-13,T{PB\,V OI,HPBW 02, HPBW 07, TIPBW 08,

HPI]W 09, HUW 695, HUW 711,IfUW 712,MACS6507,WB 1, WB

2,WB5
72 Ilighly

Susceptible
HPW413, HPW422, HS 601, \/L 1005, DT\W 147, HUW 688, MACS

1024,P8W716, WH 1779,HD3771,',rL 3002, HPBW 05

Table 1.2. Screenins of AVT-II inst CCN in wheat (Du ura
No. of
lines

Reaction Name of line

0 Resistant NIL

I Moderately
resistant

HS 562

54 Susceptible FIPW 2s1 (c ), HPW 3ae (), FIS 37s (c ), I]S a90 (c ), IIS s07 (c ), HS

542@, VL 804 (c ), VL 829 (c),vL892 (c ), VL 907 (c), HD'1730, MP
'1277,Wrf1164, DBW 88 (c ), DBW 90 (c ), DPW 621'-s0 (c ), Hl)
3059 (c ), I{D 3086 (c ), PBW 6aa (), PDW 233 (c ), PDW 297 (c),
WH 110s (c ), C 306 (c ), HD 2888 (c ), K8027 (c ),IID 4728 (d),HI
an\ (1), Gw 322 (c ), HD 286a (c),IID 2e32 (c ), HI 15aa (c ), HI
8498 (D) (c ), MP 3336 (c ), MP 4010 (c ), M['O 121s (d) (c ), MACS

3t27 (d), NIAW 2030, AKDV|2997-16 (d)(,,), DtsW 93 (t)(c ),
MACS 6475(C), NI s439 (c ), NIAW 1415 (c ), ( HD 2932+ Lr "t9/Sr

2s) DBW 1a (c ), DDK 1029 ( C), HUW 234 (c), HW 1098 (c ),
K0307(c ), Kharchia 65 (C ),IGL 19 (c ), KI{L 210 (c ), PBW 3a3 (c ),
Roja983 (. ),TL 2ea2 (O

18 Highly
Susceptible

HD 2967( c), HD 30a3 (c), P[)W 314 (c), WII 1021 (c ), WFI1080 (c )
wTf 1724 (c ), WH 1742 (1) (c ), HI 8737 (D ) (t ) (c ), MACS 6222 (c ),
UAS 347( I) (c ), UAS 428 (d) (c ),UAS aa6 (cl) 0) (. ), MMBL 283,

PBw 723, HD 298s (c ), HI 1ii63 (c ),1'L2969 (c ), WH 542 ()
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ii) MULTIPLE DISEASry PEST SCREENING NURSERIS : NEMATODES
(ccN) MDSN

Hisar
Forty one entries ('t'riticunt nestittttm = 28, durunt = 11, dicoccum = 2) were screened

against Heteroriern aTtenae, under screen house conditions. All the entries gave highly

suscep bihle reactiotr.
Ludhiana
Out of forty one entries evaluated for resistance to cereal cyst nematode, H. aTtenae,

none was founcl resistant. Only six entries namely DDW 23 (D), HI 8735 (D), DDK

1044 (Dic), DDK 1045 (Dic) and HI 8738(D) were moderately resistant. Rest of the

eltries were susceptible or highly susceptible'. ScreeninpJ against cereal cyst

nematocle was clone under pot culture conditions in the nematode infested soil'

Durgapura
Fotty or-t" germplasm of wheat were screene:d against cereal cyst nematode,

Heterotlern fillen(u uncler infestecl field condition. 'Ihe inoculunrs level was 11.0 -16.0

L/gm of soil. Out of forty one none was found resistant and moderately resistant

reaction rest were founcl suscephble (36) and highly susceptible (4). Only one

germplasm was not germinated (Table 11.3)'

Table LL.3. Screening of multiple disease screening nursery of wheat against

cereal cvst nematode, Heterodera aaenae ura
Nlame of

Atszzq (d), HI 8725 (d),Hr8728 (d), PBW 660, HI873s (d )'rrr873e
(d), HI 8742 (d),IIPW 381, FrlS 578 ,KRL 348, VL 3001, DDK 1044 (

dic.), DDK 1045 (dic. ), ill1588 Q, HUW 668, HW 1099, HW 1900,

HW 4013, HW 4042, HW 5235, HW 5237, ]AUW 598, MACS 5031,

Rai 4324, IJP 2813,LJP 2847, tJP 2871,lJP 2872,LLW 5224, WH 1098,

rrD 3121, HI8738 (d), NID\ / 706 (d),WH1729,WH1137' NIDW
6ee (d )

DI)W 23 (cl ), GW 432, HD 3095, Itaj 4250

COOPERATORS:

NAME
DAMAN JEET KAUR

RS KANWAR

rNDRA ItAJVANSTIt

Pankaj

CENTRE

I-UDHIANA

HISAR

DUITGAPURA

Delhi

iii) Screening against M. graminicola
Ludhiana
One hundred entries under AVT I and seventrz three entries under AVI- II were

scree'ned for resistance against root knot nemattrde, Melttidogyne grnninicoln in the

nematode infestc.d soil uncler pot culture conditions. PBW 550 and PBW 343 were

usecl as susceptible checks. All the entries showed susceptible to highly susceptible

reaction.

Resistant

Moderately
resistant
Susceptible

I lighly
Susceptible
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Pusa, Bihar
AVT 1,t year wheat entries were testecl against M.graminicola. Galling was seen in the

entry no. 7,8,20,23,25,60 ancl 65 only with root-knot index ctf 2 to 2.33 revealing

resistant reaction. Rest entries did not revealed any gall and appeared to be highly

resistant. However no egg mass or mature female was seen even in galled plants'

A total of 77 AYT 2.u y"u. wheat entries were s,creerred against M.grnninicoln and

none of them showed errer-r a single galling in cetse of the tersted entries, indicating

them to be highly resistant to the nematode. None of the top ten entries of AVT 2na

year showecl susceptible response to the parasite lil..graninicoln

(iv) Studies of biotyp es of Heterodeta aaenae at l)urgapura
The biotypes stuclies of cereal cyst nematode was; carried out during the crop season

201,4-1,5 i.e laipur population oi cereal cyst nem;rt<'tde, Heterttdertt nttenne . C)ut of 26

clifferentials of whc.ai ancl barley eleven showed resistant reaction i..e. AU915854,

AU97869,KVL-191, Harlan, Daimitsche, Morocco, P-373227, Martin, La-estanzuelia

,L-62, Niclar-2 ancl only AUS-15895 was found moderately resistance while rest

showed susceptible reaction (Table-l1'4).

Table 1L.4. Reaction of lleterodera aaenae of Jaipur population on International

differentials

COOPERATORS:

NAME
DAMAN JTIET KAUIT

KN PATHAK

CENTRE
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TNDI1A RAJVANSIII

11.2: SURVEY AND SURVEILLANCE
Crop health monitoring survey for nematodes

Ear Cockle nematode (Anguina tritici)
Ludhiana
A total of 7662 wheat grain samples were collected from one hundred

ilifferent grain markets of twenty two districts of Punjab State in the months

and May, 20t5 ancl were analyzed for ear cockle nematode. None of thc'

showed incidence of ear cockle nematode.
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and ten
of April
samples

S.No. International
Differentials

Reaction S.No. International
Differentials

Reaction

I AUS-15854 R 14 rlitsche: S

2 AUS-15807 S 15 Dalmitsche R

3 AUS-7869 R 76 Harta S

4 AU915895 MR 17 Emir S

5 AU5-4930 S 18 Morocco R

b AUS_498 ) 19 Gelliurre S

7 Loros S 20 P-313221 R

at IK2 Light S 2'l Martin R

9 Psathia S 22 Varda )
10 Capa S Z3 Siri S

11 Ortalan ) 24 La-estanzuella R

12 KVL-191 R 26 L-62 R

1a
t.) [{arlan R 26 Nidar-2 R



Pusa Bihar
During 2014-75 a total 140 samples of wheet grains were collected from 7 villages of

Muzaf"farpur, 5 villages of Samastipur ancl two villages of vaishali' None of the

sample were found contaminated with Ear Cockle. Also in print media no report of

ECN infestation were seen from Bihar'

Durgapura
Su.,rJy^ was unclertaken in the different cultivator's fields of eight district of

Rajasthan for studying the inciclence of Cereal Cyst Nematode (ccN) . Diseased

fieids were randomly selercted on the basis of above ground symptoms of the crops'

Sympton"rs of stunting, yellowing and patchy growth were recorded during survey

of eich fielci. Roots iamples were randomly collectecl from the rhizosphere of

wheat and barley crops looking above ground symptoms like' stuntirrg growth,

yeltowing of leavls ancl patchy growth. It was further confirmerd by seeing the bushy

roots.
Cereal cyst infestation was recorded in Ajmer, Alwar, Dausa, Jaipur, Tonk, sikar,

Sawaimarfhopur and Hanumangarh districts. Diseased fields were randomly

selectecl on the basis o1' above ground symptcms of the croPs' A large number

of infested fielcls were observed in Amber, Bassi Chomu Jamwa Ramgarh, Kotputli,

Sahapura, Sanganer (Shikarpura), Viratnagar, antl tehsil of Jaipur district' About 350

hector field of wheat in{c-sted with CCN in Nohar anci Bhaclra Tehsil of Hanuman

gar:h district. Higher population densities wer€ recorded in Bassi and Sanganer (

Shikurp.rru) fehsll ir-t toin crops (wheat & barlel'). To find out the incidence of Ear

cockle clisease, Angttinn tritici grain samples rvere collectcd from various grain

Manclies of eight dlstricts cr. Ajmer, Alwar, Dattsa, Jaipur, Kota, Karoli, sikar and

Tonk. A total of forl. hunclred seventy eight samples wert: collected of various local

grown cultivars. Out of which 30 were found infected with ear cockle disease.

Ulghest percentages of infestation were recordt:d form Mandawri (Dausa) (1'6'66)

foltwed by Beawar (Ajmer) (15.00) and Devl] (Tonk ) (12.50). Sample collected

from Jaipui, Kotu and'Palsana (Sikar) area free from disease' Highest percentages of

infestation were lecordecl from Lok -1 of cuhivars (40.00) followed by mixture

cultivar (15.38). (Table 11.5-11.8).

of Ea kle di triticTabl lL.5. Incidence r cockle dtsease, AltRtttrm rrt
S.N. Districts PIaces cultivars No. of

samples
collected

1\o. of
r;amples
i nfested

No. of
gallsfl000
seed

(Zr gtain
infestation

1 Aimer Aimer Rai 1482 8 1.0 2.0 0.2

Rai 3765 11 0.0 0.0 0.0

Ilai3077 lt 2.0 1.0 0.1

I{ai 4037 I3 0.0 0.0 0.0

L.oca I
.) 1.0 2.0 0.2

Beawar Rai 37b5 5 1.0 1.0 0.1

Rai3077 6 0.0 0.0 0.0

Rai 4037 2 0.0 0.0 0.0

Local 2 1.0 2.0 0.2

Mixture 5 1.0 2.0 0.2

2. Alwar Alwar Rai 3765 3 0.0 0.0 0.0

Rai 4037 3 0.0 0.0 0.0

Rai 3077 5 0.0 0.0 0.0

Ra t482 6 1.0 1.0 0.1

local 2 1.0 1.0 0.1

3. Dausa Dausa Rai3077 11 0.0 0.0 0.0

Rai 37b5 12 0.0 0.0 0.0

Rai 1482 6 1.0 1.0 0.1
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s.N. Districts Places cultivars No. of
samples
collected

No. of
samples
infested

No. of
galls/r 000

seed

(Zr grain
infestation

Rai 4037 8 0.0 0.0 0.0

t-ok I 2 1.0 1.0 0.1

l-ocal 2 0.0 0.0 0.0

Lalsot Itai3077 t.) 1.0 1.0 0.1

Rai 3765 9 0.0 0.0 0.0

Rai 4037 lo 0.0 0.0 0.0

Rail482 3 1.0 1.0 0.1

Local 2 0.0 0.0 0.0

Mandawri Ral3077 2 0.0 0.0 0.0

Rat 3765 2 0.0 0.0 0.0

Rai1482 1 0.0 0.0 0.0

Lok I I 1.0 3.0 0.3

A Karoli Hirrc-lon Rai 3765 7 1.0 2.0 0.2

Rai3O77 t6 0.0 0.0 0.0

Rai 1482 7 0.0 0.0 0.0

Lok 1 2 0.0 0.0 0.0

PBW -

--)+.1

2 0.0 0.0 0.0

Local a 0.0 0.0 0.0

5. laipur laipur Itai 4037 3 0.0 0.0 0.0

Itai 3077 l4 0.0 0.0 0.0

Itai 3765 8 0.0 0.0 0.0

L.ocal 2 0.0 0.0 0.0

Mixture 3 0.0 0.0 0.0

Bassi Rai 3765 3 0.0 0.0 0.0

Rai3077 5 1.0 1.0 0.1

Rai 4037 2 0.0 0.0 0.0

L,ocal 2 0.0 0.0 0.0

Basru Rai 3705 tl 1.0 1.0 0.1

Rat3077 t6 0.0 0.0 0.0

Rai 1482 3 0.0 0.0 0.0

Rai 4037 IJ 0.0 0.0 0.0

Chomu I{ai 3765 12 0.0 0.0 0.0

llai3077 IJ 0.0 0.0 0.0

I'8W343 A 0.0 0.0 0.0

Rai 1482 2 0.0 0.0 0.0

t{ai 4037 5 0.0 0.0 0.0

c-306 2 0.0 0.0 0.0

Local 2 0.0 0.0 0.0

N4 ix tu re 6 1.0 1.0 0.1

6. Kota Kota Rai 3765 3 0.0 0.0 0.0

Ila 3077 6 0.0 0.0 0.0

tta 1482 2 0.0 0.0 0.0

l\ 4037 2 0.0 0.0 0.0

L,oca I 6 0.0 0.0 0.0

7, Sikar Palsana Rai 3765 6 0.0 0.0 0.0

Rai3077 8 0.0 0.0 0.0

Rai 1482 /1 0.0 0.0 U.U

Lok I 0.0 0.0 0.0

8 Tonk Tonk Rai 3765 IJ 1.0 1.0 0.1

Rai 3077 l8 2.0 3.0 0.3

Rai 1482 6 1.0 1.0 0.1

Rai 4037 3 0.0 0.0 0.0

Local 2 1.0 1.0 0.1

Devli Rai 3765 5 2.0 2.0 0.2

Rai3077 10 1.0 1.0 0.1
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S.N. Districts Places cultivars No. of
samples
collected

No. of
samples
infested

Nt
ga

Itail482 12 2.0

Rai 4037 11 0.0

Local
.18 2.0

Total 478 5U

No. (

galls
seed

.of
lsn000

tt/o gtain
infestation

t.0 0.1

0.0 0.0

1.0 0.1

Table 11.6. Tehsil w ise prevalence of Ear cockle clisease, Angu

S.NO. Districts Tehsil No. of samples
collected

No. of sampl
infested

Aimer Aimer +6 4

Beawar 20 ,
2 Alwar Alwar 19 2

3. Dausa Dausa 47 2

[,alsot 43 2

Mandawri 6 "l

4. Karoli H nclon 36 I

4. laipur a pur 30 0.0

lJassi t2 1

tsugry A1 1

Chomu 46 1

6. Kota Kota 19 0.0

7. Sikar Palsana 19 0.0

8. Tonk Tonk 42

Devli 56 n

Total 478 30

ina tritici
'Zr sample
infestation

Table 1.7. Cultiv rr wise prevalence of bar cockle dlsease,

S.No.
Cultivar

No. of samples
collected

No. of samples
infested

,r/o

infestation
-l

Rar 3765 113 6 5.30

2 Ra 7482 60 7 1.1..62

a.) Ra 3077 154 7 4.54

4 Ra 4037 u1 0.0 0.00

5 PBW 343 6 0.0 0.00

6 Lok 1 5 2 40.00

7 c-306 2 0.0 0.00

B Mixture 13 2 :15.38

6 13.63
9 Local 44

Total 478 30 5.27

ockl dise iti
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c) Other important Plant Parasitic Nematodes:

Cereal Cyst Nematode and Other Soil Borne Nematodes

Hisar
Crop health monitoring survey for nematocl:s was done in Sirsa, Hisar and

patehabad ancl Bhiwani districts. Cereal cyst nenratode was reported in 40 ''lo (28/70)
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samples. lt was reportecl in samples of Rawat khera , Ttlkas, Shyamsukh, Sundawas,

sadalpur, Bhana , tulohut utpur , Behbalpur, Ludas of Hisar ; Bighar, Dharnia ,

Dhangar, Dhancl, Pilimancloii of Fatehabad; odhan, Rohedawali, Nehrana, Phagu,

Ananigarh, Daulatpur khera, Kalanwali, Lakkarwali of Sirsa; and Sai, Kasni,

Hariyaias, and Devsar of Bhiwani districts . Other ecto-parasitic nematodes present

in tfre samples were Hoplolnirntrs sp, Tylenclutrltyrtclrus sp., and Prntylenclnrs sp. The

population of Tylenchorliynclnts sp. was high in sorne samples (200-250/ 200 cc soil)'

Apart from dorylaimids and rhabclitids, some other non plarrt parasitic nernatodes

,rr.h u, AplrcIenchtrs sp., L)itylenchtts sp., Nygolnimus lnrislri (predator of nematodes)

and,Tylenclnlnimus sp. were also recorded in these soil samples.

Ludhiana
Eighty eight soil and root samples were. collect,:d from eighteen localities for the

plirrt parasitic ne.matode infcstation on wheat crop the statc' (T'able 11.9). Nematodes

recorded were H. aTtetnc, species of Mebitlogyrtt,'l'ylenclutrlnltrclnrs, Hirsclnnannielln,

Helicotyl:rtcluts ntrd Hoploktninrus. H. ol)entta cysts r,vere recordecl from Dhola (District

Barnala), Kotkapoora (District Faridkot), GhubeLia (District Muktsar), Mustfabad,

Rampur and Raiulpur villages. The number of cysts recorded was 1-10 cysts/250 cc

soil ancl highest number i.e B- 10 cysts was rt:corded from Rampur' Root knot

nematode was also recorcleci up to 1.60larvaef 2ljOcc soil ancl Tylenchorlnlnt'hus was

recorded from all the samples collected.

Table 11.9. Plant parasitic nematodes associated with wheat crop in Puniab (2014-

80-1 20

(100.00)

40-160

Number of nematodes / 250 ml soiil; Range (Frequency of occurrence,Village/
Locality

Hirschnmn
niells

Meloido
gyile
l-arvae)

Ralla

40-240
(100.00)

80-240
(100 00)

40-760
(66.67)

40-240

(100.00)

120-160
(100.00)
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120-360
(100.00)

720-240
(100.00)

'100.00)
33.33)

40 (33.33)

40

50.00

Pusa Bihar
A total gf 30 samples from wheat field of places cf three districs namely Samastipur,

Muzaffarpur ancl Vaishali were analysed for soil rrematode populations.

The clata inclicatetl that stunt nematode (Tylenchorchynchus nudus + T' Mashoodi')

were in predominant population comprising of 46,.38 % population density' This was

followei by lance, rpiru^t ancl root-knot nematocir: with population clensity of 77'74'

15.69, 5.68 and 2.27 7o respecively.
COOPERATORS:

NAME
DAMAN JtiET KAUR

RS KANWAR
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CENTRE
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11,.3. lntegrated and ecofriendly management ol1 Heterodera aaenae

i) -Evaluation of ecofriendly approaches for the management of cereal cyst

nematode, H. aaenae

Hisar
This experiment was clone in screen house in earthen pots' Nematode - infested soil

was fillecl after cliluting the soil with dune sand to make the initial inoculum 15

cvsts/ 1 kg pot. Four scc.ls of wl-reat var. wH 1'105 were sown on5-12-2074 in each

pot, "r."pi 
pots of resistant varieties, where Raj MR -l and AUS 15t154 were sown'

ih"r" were eight treatments; each replicated four times (Table 11'10)' Nc'em seed

kernel water extract (5'/'" @ 50 ml /pot) and its rresidue @ 59 per pot and carbofuran

@ 1.5 kg a.i. /ha were applied at sowing time. 'fen days after sowing, germination

was recorclecl and two pfants were maintained in each pot, except in Triazophos,

where no germination tlok place. Recommenclecl ciose of fertilizers and controlled

amount of wate'r were appliecl in pots. Observation on number of cysts (soil + roots)

was recorded, 110 days after sowing'
Results revealed that seed treatment with Triazophos severely hampered the

germination as only one out of 20 seeds germinated in three weeks' This tralment

ivas, therefore, excluded from the Table. On resistant varieties, negligibie cysts were

formed, and application of carbofuran signifir:antly reduced cyst population as

comparecl to control (Table 11.10). Other treatments were not found effective in

reducing the number of cysts in comparison to cc'ntrol'
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Treatmentffi
g@;"'*q4
13 Aqq_EqqLC" eNfqsis L?n! rq4gryL-
f+. -X""* teed kernel water extract e "Z-iplqjq per pot

Tt N"""t- )t --,

No. of
61.5 (7.

1.0 (1.7)

0O_gq
58.0 (7.7

64.0 (8.1

t6. Ni-bl.idine seed treatment @ 4% v /w
rz@r"'Jh"
CDat5%

60.0 (7.6

46.5 (6.9

0.

Table LL.10. Effect of various treatments on cereal cyst nematode (Mean of four

Figures in parentheses are

WFI1105

COOPERATORS:

NAME
RS KANWAR

rq. t""t t*nsformationt;; Date of sowing :5-72-201'4; var'

CENTRE

HISAR

Evaluation of Ecofriendly approaches in management of cCN, Heterodera aaenae

in wheat
An experrment was conclucted from 2011-72 to 2014-15 at Rajasthan Agricultural

Research Instifute, Durgapura, Jaipur in naturally infested soil' lnoculum level was

11.6 larvae / g sollof .".!ui cyst nematode. The exPeriment consisted of eight

treatments trlz Neem cake 1dq/ha (soil application), Neem oil (.10 ml/Kg) (seed

rrearment), Neem gol,l (Azadirachtin) (10 mi/kg), Nimicidine (10 ml/kg),

Carbosulfa n2% 25 EC (beecl soaking), Raj MR1 lF'esistant varicty) along with treated

check (Carbofuran@ 1.d kg ai/ha) and untreated check (Raj 1aB2) in a complertely

ranclomizeci block design"anci replicated. The crop after attaining the age of 75-90

clays was examined the development of white cyst/plant in each treatment''fhe

grain yield was taken at the time of harvesting of the crop in each treatment

J"purut"ty. The results revealecl that all the treatnrents gave significantly higher grain

ylita ur-,irecluced number of cysts/plant over co.ntrol. The maximum grain yield

(37.72 q/ha)was recorcled in Raj rrln-r (ccN counts- 1.09 cyst/ plant) followed by

carbofuran (Grain yield - 34.87q/ha;CCN counts-2'51' cysts/ptant) , carbosulf-an25

EC (Grain yielci - 31.99 q/ha; CtN counts-3.16 cysts/plant) ancl Neem gold (Grain

yield -:O.a+ qTna; CCN counts-3.31 cysts/plant) over untreatcd control (Grain yield-

13.71q/ha;CCN coun ts- 4.91, cysts/plant). Carbor;ulfan was also increased grain

yield (Grain yield - 37.g9 q,/ha;CCN counts-3.lri cysts/plant) as compared to other

treatments. Carbosulf an2% ECwas cffective in r,:ducing the cyst population of

nematoclc. and increasecl grain yielcl ove'r conrrol. Neem gold 10 ml/kg seed was also

eflective in reducing the fopulation of nematodes and increased grain yield over

control (Table- 1 1.1 1).

Carbosulfa n 2"/, iS fC (Seed Treatment) was effective in reducing the cyst

population of nematode and increasecl grain yield over control' Neem gold

iAradirachtin) 10 rrrl/ kg seed ( Seecl treatmerrt ) also its overall superiority and

better plant growth response may be clue to the fact that besides having nematicidal

potential unJ *ig1rt have increasecl the tolerance level of plant ancl develop potential

to resist the nematode attack.
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Diversification in existing wheat based systems for ccN management

An experiment was conclucted from 2011-'12 to 201'4-15 at Rajasthan Agricultural

Research lnstitute, Durgapura, Jaipur in naturally infested soil. Inoculum level was

11.0 to 12.0 larvae/g rolf of cereaicyst nematode. The experiment consisted of eight

treatments viz MuJtard, 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 completell, randomized bkrck desLgn. soil samples were taken from

eacir treatment befoie the sowing and recorded population of cyst' Each treatment

was replicatecl thrice. Soil sampl", *"r. taken from each treatment and recorded the

.,,r-b"l. of cyst after the harvest of each treatment. The results rcvealed that all the

treatments gave significantly reclucecl the cyst in the soil as compared the conbrol

(Higher cyst). Caibofuran @ 1.5 kg ai/ha reduces the cereal cyst nematode

pop"rlutlor-r followecl by cabbage, resistant variety, mustard, ferrugreek, gram and Pea

ur.or1tpur"cl to the control. Population were- recorded in Carbofuran (Initial4'19cyst

in j00ml soil ancl ftnal2.27.yrl it'r 100m1 soil) foJ.lowed by cerbbage (Initial 3.99 cyst

in 100m1 soil ancl final 2.28 cyst in 100m1 soil) and mustard (lnitial 3.62 cyst in

100m1 soil and final 2.66 cyst in 100m1 soil), fenugreek ( Initial 3.56 cyst in 100m1

soil ancl final 2.96 cyst in L00ml soil). Final p<>pulation was recorded in control

(lnitial 3.89 cyst in r0bnrl soil ancl final 5.08 cysts h 100m1 soil) ( Table- 71'72)'

babbage is effecfive control to reduce the cyst population of Lleterodero fluenat)

after carbofuran treabment while carbofuran is costly treatment and also caused

health ancl environment hazarrls. After Cabbage mustard also reduces significantly

cyst population, it is second alternate crop for farmers for management of cereal cyst

nematocle. Mustard contain allyl isothiocyanate which is toxic to nematodes'

1.1..4 SYSTEM BASED RESEARCH
Population dynamics of maior plant parasitic nematodes in cotton -wheat system

Hisar
Four fielcls were selected for this sbudy in Fatehabad and llisar dislricts. Soil samples

from cotton ancl wheat crops were collected in Sept. 2014 and March' 2015'

respectively. These samples were examined ftlr the population of major plant

parasitic nematodes the data on which are Presented in Table 71'.73. It is revealed

irom the ciata that cyst nematode was present in illl the four fields and its population

increasecl from 2.5 io 5 times on wheat depending on initial population. Population

of lance nematocle was higher on cotton ancl it tlecreased on wheat; in onel field its

number was low on cotton which was not detected on wheat' Population of stunt

nematode (Tytenctnrynchtts sp.) was found higher on wheat in all the fields' Root

lesion nematode *u, pr"r"r-rt rt r*o fields arLd in wheat season its population

clecreasecl in both fielcls probably because wheat was not its preferred host'

Table 11.13. Population dynamics of maior plant parasitic nematodes in cotton -
wheat svstem Nematode population /200 cc

Field no Crop / Rotation HA cvst

I Cotton 8

Wheat 40

2 Cotton 72

Wheat 37

3 Cotton 20

Wheat 50

4 Cotton 6

Wheat 28

q,elu-
HL TR PL FL

u8 70 60 200

60 125 50 120

to 100 60

10 160 40

2 200 20 330

240 12 280

3t) 80 140

20 110 t00
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HA = HeterotTern oTlenae;HL: Hoplolninus sp., TR =' Tylentlutnlnchus sp., PL :
Prntylenclm s sp., FL: free living (Non plant parasitic forms) - : not detected

Ludhiana:
Two cropping systems, rice - wheat and cotton - wheat were studied for population

clynamics of nematodes. 'Ien soil and root samples were collected during the mid

,"uror-r of the crop from the same field and the data recorded is presented in Table

77.74.

Rice-wheat: Heterorlera a1)enae snd Meloidollyne sp. I'lirsclmnnniella oryzae,

Hoploloaimtts and Tylenclnrlryncl'rus sp. were recorded in rice - wheat cropping

system. The highest population was recorded of Tylenclnrhynchtts sp in wheat crop'

In rice H. onlzne *ut hl[hu. as compared to r,r,'heat crop. The frequency of occurrence

was 100 perce.t of Tylenctnrlryncltirs sp irr wheat and number was 360 nematodes /
250 cc soil. During wheat seasol-l the cysts of.11, ni,ennd werc elxtracted from the roots'

Besicles larvae of root knot nematocles, galling was also observed on wheat roots of

some samples.
Cotton-Wheat: ln cotton- wheat cropping system Heterodern auenae, species of

Meloidogyne, Tylenclnrltyrtclttts. Helicotylencftls, and Hoplolninrus were important plant

parasiti"c ,-t"riuto,1", iecorde.l. During cotton season the highest number of

nematocles recorclecl was of Meloirlogyne sp. (280 nematodes /250cc soil) and

Tylenclnrlnlnclnts sp in wheat season (520 /250cc soil) with highest (100%) frequency

of occurrence.
Pusa, Bihar
Rice-wheat: Population l'luctuation of nematoder; occurred in Rice-Wheat System. It

inclicated 2L0% increase in initial nematode popr:lation. When rice was grown' This

nematocle population further increased to 1,2.5'5% over paddy when wheat was

cultivateci aftlr pa<ldy harvest in the same field. Maximum increase in nemic

population in paday was of Rice - root nemettode followed by lance and stunt

nematocle. However in rvheat the population of Rice-Root was supPressed to 37'03

per cent followed by suppression of root-knot and Tylencllrrs population' Other

nematodes further multiplied in wheat after paddy.

Durgapura
An experiment was planned to fincl out the impact of various cropping pattern

(Millet-wheat, Grounclnut- wheat, Cowpea-wheat and Moong -wheat) on population

dynamics of various plant parasitic nemato,:le inhibit in soil. Population of

ioplolnintus spp, Heleilnrlrynctus spp., Tylenchorlrynchus spp. Xiplrcnema, and

T:hle 11,14. Plant oarasitic Nernatodes in different cro lng svstems

Nematode Nematode Pop./ 250 cc soil & Roots
(Frequency of occurren.e '2,)

Rice Wheat

Ht tt rodt' r tt ozt',lnr' cVSLs 2-4 (30.00) __ 2-6 (6U.UU

Mtloi,loctttt,' :t'. [ .a rvae ?q rqq €qqE 40- 160 (40.00)

H i rscl tt tt n t r t r i t'lla ory :nt' 40-280 ('r 00.00) +u (4u.uu)

Tvlt: n clrorl try ttc I u r s sp. 40 - 80 (s0.00) _ 40-360 (luu.uu)

Hoploloainrus sp. 40 (10.00) __
Cotton Wheat

Heteroders cysts 1-4 (40.00) 2-'ru (bu.u

Meloidogrprc sp. Larvae 40-280 (60 00) 40- 120 (50.uu) _--
Tvlcrr cl nrlnl ttclrtts sp. 40- 120 (10(.' 00_I_ 80-520 (100.00)

Helicotylanclws sp -10 (20.011) _
Hottloloitrtus slt. -r0 (10.0()) 40-80 (20.
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Hoplolninrus spp, Helechorhynclrus spp., 'fylencl].orln1nclrus spp. Xiplrcnemn, and

ITelicotrllenclus was cleclinert in groundnut-wheat pattern and millet -wheat pattern

whereas the population of H. m'enne, Meloidogyne spp ' Prntylenclrus spp' werc

increased when was millet preceded with whezrt. Population of Hoplolnimus sqp'

Heleclnrlrynclrus spp., |'ylenctirlrynclnts spp,were cl:clined in cowpea and moong but

H. tu,enni, Prnhilenclrui tpp.weie also increased in wheat season ( Table- 11'15 &

11.16).

of diffable 11.15 Impact of drtterent croPptng syste
Millet - wheat Pa

S.N
o

Nematode Initial
Population(J2/f 00ml
soil)

Fina
Pop

1 H .ttuctute 727 4f.)

I Meloitlogyne
grqrilitticola

35 69

3 Prntylerrcluts spP. 27 712

4 Hoplolninttts
irtdicus

90 70

5 Helcclutrlnl nclws

spp.

nA 43

6 Trllu tcl nt rlty tt cl u r s

spp.

27 19

7 Other nematodes* 57 35

tode lationson Nematoqe pOpurd

rlation
00ml soil

Increase/
decrease
(Percent)

356.69 Increase

'197.14 Increase

414.81 Increase

77.77 decrease

58.10

1-osi

dercrease

&"*"*

61.40 decrease

Hel lenchus

Ntem on
Patterns

lenchnsOther nematodes" Xiphenemq, He li c oty lenc hn s,t
Groundnut -Wh at

S.No Nematode Initial Population
(J2/ 100m1 soil)

F

0

I H .nuetne r87

2 Meloidogyue sPP. 724

3 Prntylatrclrrrs

lttttctrrttts

27

4 I-l o1t ltt I ni t t r u s spp. 56

5 Helcchorhynclnts
spp.

87

6 '['11Ie nchorhyrtchus

spp.

57

7 Other
nematocles*

702

Oth"t ";;atodes* 
Xiphenema E Helicotylenchtts

435

Pattern
inal Population
2/ 100m1 soil)

4?-

16

;^_---.._
3/_

1;--

2'.8

,;(t/

Increase/
decrease
(Percent)

232.62 Increase

37.90 decrease

170.37 Increase

)/.t+ decrease

51.02 decrease

49.12 decrease

65.68 decrease
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Table 11,.16. Impact of different cropping systenr on Nematocle populations

Cowpea - wheat Pat

S.No. Nematode Initial
Population (J2/

100m1soil)

Fir
Po

a2

I H .nttcttnc 176
A'
+.-)

/. Maktidogyrtc
srafltirticola

67 1:

J Prstvlenclrus spp. 734 25

4 Lloplolninns indicus 118 68

A Llelad ntrl nlru:l u s spp. 87

6 T y len cl to rl ry n chr Ls sPlt, 59 2

7 Other nematodes* 143

soil)_

Other netnatodes * Xililtctrcmn , Helicottllenct
Moong'

1ls

Wh""t P.

S.N. Nematode Initial
Population
[2/ 100m1
soil)

Final
Populatio
$2/ 100m1

soil)

1 H .luernc 78 345

2 Meloidogyrre spp. r29 55

.) Pratylertclrus
pcttetrgtts

48 96

4 HLtplLtlaimus spp. 67 36

5 Helcchorhyuchrrs spp. 96 49

6 Tylutclnrltynclnts
sllp.

69 43

877 C)ther nematodes* 145

Other n emato de s " Xiphenema & H eI i co ty I enchu:;

rral
rpulation
2,/ 100m1

'.2

lncreaseT

decrease
(Percent'

COOPERATORS:

NAIVlE

DAMAN JEE'I KAUR

ItS KANWAIT

KN PATT]AK

rNDRA RAJVANSIII

CENTIiE

LUDHIANA
HISAR

PUSA (BIHAR)

DURGAPURA

Biofumigation as management tool for cereal c)'st nematodes, H'auenae in wheat

An experiment was conductecl at Rajasthalr Agricultural Research lnstitute'

Durgapura, Jaipur in naturally infested soil. Ino<:ulum level \^'as 13.6 larvaef g soil of

cereil cyst nematode. The experiment consisted of seven treatments zrlz Nicoderma

(1ggm/tg seeci), P. fluoresceice (71grnlkg seed), Nemata, Samrat' Dantotsu along

terns
crease/
:crease
ercent)

7.15 lncrease

00 Increase

Increase

62 decrease

.08 decrease

.37 decrease

.86 decrease

erns
Increase/
decrease
(Percent)

442.30 Increase

42.63 decrease

200.00 lncrease

53.73 decrease

51.04 decrease

62.37 decrease

60.00 decrease
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(10gm/kg seed), P. fh.tlrescence (1}gm/kg seed), Nemata, sarnrat, Dantotsu along

*itn U"uf"cl (Carbofuran.l.5 kg ai/ha) and untreatecl check (Raj 1a82). The crop was

examinecl after attaining the age of 75-90 days for the clevelopment of white

cyst/plant in each treatment. The grain vield was take-'n at the time of harvesting of

tne ctop in each treatment separately. The results revealed that all the treatments

gave significantly higher grain yield and redu.ced number of cysts/plant over

control. 'Ihe maxim"L gtuit't yieia 1+O.S q/ha) rvas recorded in carbofuran (CCN

counts- 2.79 SQR) followed by Nemata (Grain yield - 35.0q/ha; cCN counts-3.3O

SQR) followed by Samrat (Grain yielci - 27.8 9/ha; CCN counts-3.80 SQR) over

untreatecl control (Grain yield-12.5q/ha; CCN counts- 4.91 SQR). Nemata was

effective in reclucing the population of nematodes and increased grain yield over

control and other treatments (Table 77.77)'

COOPERATOR

INDRA RAJVANST'II DURCAPUIIA

Table 11..17. Biofumigation as management
Heterodera aaenae in wheat

S.NO. Treatments C

Yi"l

1

2

3
A

5

6

7

Nicoderma (10gm/kg seed)

P. fluorescence (1.0gm/kg seed)

Nemata 5 kg/ha
Samrat (10gm/1000m1) (seed

soaking)
Dantotsu (2gm/kg seed)

Carbofuran 1.5 kg at/ha
Untreated check ( Raj 1a82)

21.67

16.94

35.0C

33.05

28.05

47.11

15.5:
ffi

5.3 /
7.35

CD5"I,
CV'X'

tool for cereal cyst nematodes,

rain Yield of Wheat

('6 Increase
Over control
39.29

8.93
125.08
112.54

BO.38

1,64.37

.67

.94

.0c
I th

05,

1l
55;

4.52

4.78

3.72
4))

4.33
2.54

5.01
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Issue:-l

f'he first issue of Vol. 20 (2014-15) is being brought out in the month of November.
Wheat crop health was monitored cluring off seasorr in high hills of Flimachal
Prac{esh (Lahaul ancl Kullu). The Crop Protection Technologies for clifferent wheat
growing zones finalized in the 53^t All India Wheat Workers' Meet held at Jabalpur
during August 22-25, 2074 are also being presented in this issue. Karnal bunt
situation in the country during 2013-74 crop season is also presented in this issue.

During off season, survey for shipe rust was conduc'ted in Lahaul valley ar-rd Kullu
valley of Himachal Praciesh. |oot hills areas of Flaryzura (Yamunanagar) adjoining
flimachal I'radesh \vcre surveyecl for rusts obscrvartion (m €lrasses orr October 7-8,

2014 by I)r. M. S. Saharan (f)WR, Karnal) arrcl O. I:'. Gangwar (l)WR, Flowerclale,
Shimla).

Dr. S. C. Bhardwa.j, IJead, DWR Regional Station, Flowerdale, Shirnla observed
stripe rust on Sept.l2,20l4 in the fbrrn of a mild flecking on Agra Local bordering

thc oft-scason in Wheat Disease Monitoring Nursery (WDMN) sown at Flowerdale,
Shimla on August 1,2014. During l'' week ot'October, it had been observed on few
nlore lines and sarnples were picked up tbr pathotype analyses. It is fbr the first time
that the stripe rust was observed on off- season WDMN.'l'elia formation in yellow
rust sinoe Oct. 6, 2014 and simultaneous appearance of brown rust with two distinct
types of pustules were observed by 2"d week of October in WDMN at Flowerdale,
Shimla.

Awareness for Stripe Rust Management
Stripe rust awareness amolrg farmers was created by organizing Farmers' Day at
DWR., Karnal on October 30,2074. Lectures related to seed borne cliseases and sh'ipe
rust marragernent were cleliverecl by I)r. It. C. Sharma (Frx Dcan, College of
Florticulture, UFIF, Solan) ancl Dr. Indu Sharma, Project Director, DWR, Karnal. Dr.
M. S. Saharan (Principal Scientist-Plant I'athology, DWR, Kamal) replied the farmers
cluestions in Kishan Goshti. Posters were also ciisplayecl to maker farmers aware of
thc stripe rust diagrrosis and manag€)ment. More than 500 farmers attended the lair.
Stripe rust management carcls were also c{istributed among thc farmers.

Strategy Planning Meeting
A meeting on evolving strategies for enhancing wheat production with special
reference to management of wheat rusts and Karnal bunt was organized by DAC on
Oct. 16, 2014 in Lucknow uncler the Chairmanship of Dr. J. S. Sandhu, Agriculture
Cornmissioner, Govt. of India. From DWR, Karnal, Drs. Il. Chah'ath, S. C. Tripathi
ancl M. S. Saharan participatecl i-rr the meeting. Dr. M. S. Saharan presented a talk on
irrvolving strategies for enhancing wheat crop production with special empl-rasis on
stripe rust and Karnal bunt management.
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Improved varieties of wheat for different zones and production conditions
l'he wheat varieties recommencled for different zoltes are given hereunder:

Production condition Varieties

Northern llills Zone

(Westem Himalayar-r
regior-rs of l&K (except

|ammu and Kathua distt.);
H.P. (except Una ancl
Paonta Valley);
Uttarakharrd (except farai
area); Sikkim and hills of
West Bengal and N.E.
States

'IS-lR-high fertility

'fS-RF-low fertility

IrS-ItF-low fertilitv
LS-ltl-medium fertility

I Iigh altitude areas

Summer sowing

HPW 349, HS 507, VL 907, Ur.
804., VL_Z3Sj

HI'W 349, HS 507, VL 907,

9K!y_-1 e,0:, yL *qa4l vt,llai
'I'L2969 (trit), T'L 2942 (trit)
vLB29, HPW 251, VL676

vL 8q2, LIS_+_2-uj-H52951 HS
490

HS 365, VL,832, S*ISA/ 196*, HS
375

North Western Plains
Zone

(Punjab, I'{aryana, Delhi,
Ilajasthan (except Kota
and Udaipur divisions),
Weste.rn UP (except

Jhansi division), parts of

J&K (Jammu ancl Kathua
clistricts), HP (Una clist.
and Paonta valley) ancl
Uttarakhand
region)

( farai

'IS-lR-high fertility

l,S- IR-me.rlium ferLili ty

TS-RF-low fertiliw/RI

Bread \\4reat: DBW 88, HD ,

308b, WFI I105, DPW 621-50, '

trD 2e67, p!!y_14 i!!rc54: 
i

IEW 5Q21,

Durum Wheat: PDW 314 (d),
wI{D 943, PDW 297(d) 

i

r)BW 90, DtsW 77, HD 3059, ,

W}I 7724, PBW 590*, WH 
;

1021, DBW 16, WI{ 544 (VLS), :

t<ALlzQ5" 
,

PBW 644 (Rr), WH 1080, HD i

3043(Rr), PBW 396, 
i

North F.astern Plains . 'l'S-lR-high f-ertility
Zortt'

(Eastt,rrr UP, Bihar,

Jharkhzurc{, Orissa, West ;

, Bengal, Assam and plains , LS-IR-medium fertility
of NE States) 

,

1'S-RF-low fertility

L.S-llF-low fertility

Ce.ntral Zone 1'S-IR-high fertility
(MP, Chhatbisgarh,
Cujarat, Rajasthan(Kota
ancl Udaipur divisions)
arrcl UP (Jhansi division) I-S-IR-meclium fertilig

TS-RF-low fertility

NW 5054, K 1006, DBW 39, l

CBW 38, I{ai 4120, K 307, HD :

2824, I ID 2733, PtsW 443,,
HUW 4(r8, NW 1012 

i

DBW 107, HD 3118, HD 2985, .

HI 1563, NW 2036, HW 2045, ,

DBW 14, NW 1014, HD 2643

I ID 2B8II, NIACS bI45

K9465, K8962

MP 3288, Llt 1541, GW 366,

cw 322, GW 273

HI 8713 (d), MPO 1215 (d), HI
84eB(d)

MP 3336, Itaj 4238, MI'] 1203,
HD 2932,L1D 2864, MP 4010

"DBW 110, "MP 3288, "MP
3773, *Hr 1531, HI 1500, HW
2004 (Amar), "HI 8627(cl), ,

HD 4672(d),
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Penirtsular Zorte

(Maharashtra, Karnataka,'
Andl-rra Pradesh, Goa, r

plains of 'famil Nar{u)

'IS-IR-high iertility UAS 347, L]AS 304, NIAW 917,

MACS 6478, IUACS 6222, RAJ

4037, CW 322, FIUW 510

UAS 416(d), UAS 428 (d),
UAS 415 (cl), MACS 2977(dic),
l{l 8663(d), DDK 1029 (dic), ,

DDK 1025(dic),

HD 3090, AKAW 4627, HT)
2932, Raj 4083, PIIW 533, HD
2833

NIAW 1415, llD 2987, PBW
596, lrD 2781, K 9644, AKDW
2ee7-76(d)

Southern Zones

(t{illy areas of Tamil
Naclu ancl Kerala
comprising tl-re Nilgiri
ancl Palni hills of southern
plateau)

NIAW 1415, FID 2987, PBW 596 also suitable for restricted irrigation in PZ,
(d):clururn wheat, (Dic): clicoccum wheat, I'S:'l'imely Sowrr, LS:Late Sown,
ES: llarly Sown, I II: lrri ga ted, IIF: Ilainf ed, I{l: lles tric ted irri ga tion
*Varieties unclerlined should not be sown in stripe rust prone areas as these are

stripe rust susceptible.

Crop Protection Technologies
f'he host resistance is the cheapest, effective and environmental frienclly means
nanagement of clisease and pests. 'I'he disease scenario of different zor-les varies but
the problem of yellow rust disease which is prevalent in northern and southern hills,
north western and north eastern plair"rs of the country is a major cause of concern.
Rust management: In NWPZ and NHZ, stripe rust (yellow rust) is very important.
Usually, it is observed that the early infection of stripe rust starts in wheat fierlds

uncler the poplar trees wherever these are ltrown having early sown crop (i.e.

C)ctober). [1ence, strict watch is needec] by the farmers in such fields. More over for
avoicling the losses clue to stripe rust oi wheat in NIVPZ, varie'ties given in table be

sown. Since most of ther varietics recommencled for NWPZ ancl NFIZ clo not carry
high level of resistance, chemical sprays are needed. Spray the crop with
Propiconazole (Tilt 25 EC @ 0.1 per cent), or'I'ebuconazole (Folicur 250EC @ 0.7%') or
Triademefon (Bayleton 25WP @ 0.1%) at stripe rust initiation usirg 200 litre of
water/ha. Usually, it is required in the first half of February. Stem and leaf rusts are
tlre major diseases of wheat in CZ, PZ and SIfZ. From rust epidemiology point of
view, for clisrupting th,e Puccinitr path, rust rcsistant varieties given tablc are required
to bc grown ir-r respe.ctive zone.
Loose smut: Loose smut is a seed borne clisease. In view of the horizontal
distribution of the seed material among the farmers and the use of the carry over
seed effective control measnres for lose smut should be undertaken. For this, seed
h'eatment with Carboxin (75 WP @ 2.5 gm/kg seed) or Carbendazim (50 WP @ 2.5

gm/kg seecl) or Tebuconazole (2DS @ 7.25 gm/kg seed) or a combination of a

l.S-llt-medium fertility

'fS-RF-low fertility/ RI

'IS- RI- mecl i um fertility

Salinity-alkalinity
condition

Ill-Medium fertility

HW 2044, t{W 1085, COW (W)
-t
KIII, 210, KIII, 213, KRL, 19,

KRI,1-4

Raj3765, WR 544
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recluceci closage of Carboxin (75 l\" @) 7.25 gm/kg seecl) ancl a bioagent fur-rgus

T'ricltoderma ttiritle (@ 4 grn/kg seed) is recommencleci.

Integrated management of loose smut involving reclucecl closage of chemical

fungicide ancl bioagent fungus is more eco-frienclly and equally effective as the

chemical control measures and thus should be preferred. Use of bioagents also helps

in improving tl-re initial vigour of the crop. Seed treatment with fungicide should be

donet one or two days before sowing. In case of integrated matragement, the

treatment with f.zrlride should be done 72 hrs before sowing, followed by the

fungicide, 24 hours before sowing.
Karnal bunt Karnal bunt (KB) 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 recommended for the respective area.
./ In areas where Karnal bunt incidence is low, by growing drrrum wheat for 2-3

years, fielcis can become free from Kamal bunt pathogen, Tilletiu indtca

'/ Zero tillage hclps in reclucirrg Karnal bunt incidencc.
,/ Avoicl irrigation at he'acling time
./ One spray of Propiconazole 25EC ('l'ilt 25 EC) @ 0.1 pcr cent or Tebuconazole

250 I.lC (Folicur 250 I1C) @ 0.1 per cent using 200 litre of spray solution be

given in micl February to control tl"re disease.
,/ In KB prone areas, the seed crop can be given one spray of Propiconazole or

two sprays of T.ttiride at tillering and ear head emergence stage.

Powdery mildew: Iior the control of powclery milclew in ciisease prone areas/ one

neecl-based spray of Propiconazole ('l-ilt 25 HC @ 0.1%) can be given at ear head

emergence or appearance of disease on flag leaf, whichever is earlier.

Foliar blight: Foliar blight is the main crop health problem in NEPZ. For effective

management of the diseases, cultivation of recommended (resistant) varieties, like

HD 2985, HI 1563, DBW 39, CBW 38, NW 1014, NW 2036, K9107,HD 2733 (resistant

to LI3), DBW 14, HD 2BBB, K0307, DBW39 and HUW 468 should be encouraged.

Flag smut: Flag sn'rut clisease also poses problems in isolatecl fielcls in Puniab,

Haryana, Rajasthan ancl some other parts of NWI'Z. Disease' maltagement tneasures

taken for the control of loose sn'rut disease (as cliscussecl above), prove to be e'ffective

against flag smut too. Hence, seed treatment with Carboxin or'l'ebuconazole may be

followed in fields r,r'ith flag smut history.
Termite: In the termite prone areas, seed treahnent with chlorpyriphos @ 0.9g a.i /kg
seed (4.5 ml product dose / kg seed), be taken up for their nanagement. Seed

treatment with thiamethoxam 70WS (Cruiser 70WS) @ 0.7 g a.i.lkg seecl (4.5 ml

procluct close / kg seec'l) or Fipronil (Regent 5FS @ 0.3 g a.i./kg seed or 4.5 ml

product close / kg seecl) is also very effective. In the standirrg crop, the broadcasting

of the insecticic-le treated soil 15 DAS be practicecl. For this, chloropyriphos 20EC @ 3

l.itre 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. I{ence, proper attention should be given in crop planted under
FIRBS.

Aphids: For the management of aphids, foliar spray of imic-lacloprid 200SL @20g

a.i./ha on border rows at the start of the aphid colonization be given. 'fhis will help

ir-r protection of thc bioagent insect, the lady bircl beetle inside thc field which feeds

on aphicls.
Pink stem borer: Tl-re inciderrce of pink stem borer is observed tnore iu fields of rice-

wheat croppir-rg system where wheat is sown in zero tillage fields. For its
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management, foliar spray of quinalphos (Ecalux) 800 ml /acre as soolr as pink stem

borer is seen. Irrigation also helps in reducing the pink stem borer clamage.

Ear cockle: Ear cockle is an important disease in eastern parts of India, hence ProPer
precautions be taken, especially in eastern U.P., Bihar and Jliarkhand. 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 ciestroyed away from the field bv burning. 'Ihe seecl should be

thoroughly washecl tcl remove the salt solutiorr before sowing.

KARNAL BUNT ST'ATUS DUITING 201,3-'].4

A total of 8900 grain samples collected from various mandies in different zones, w'ere

analyzed by DWR as well as other cooperating centers (Table l). T'he number of

samples arralyzed by various centres were: DWR-7766, Lucihiana-1979, Hisar-960,
Panhragar-2763, Dhaulakuan-381, Vijapur-490 ancl Durgapura-621. From Central and

Peninsular zones, 694 and 222 samples, respectively, were analyzecl to know the

distribution and clisease situation in these zones. I'l're Karrral bunt situation in the

counh)z has been depicted in the fable 1. -I'l-re highest incidernce (83.98%) was

recorded from UI'. In l"Iaryana, out of 7769 samples analyzed,47.99 per cent r,r'ere

found infected with Kts. A total of 7979 samples were collectecl by l-udhiana centre

from different grain markets of Punjab. 'Ihe disease prevalence was higher during
the current year and 39.13 per cent samples were found infected. Irrom Rajasthan, out

of 720 samples analyzed, 30.13 per cent were founcl infected with KB with infection

range upto 2.15 per cent. In Uttarakhand, out of 2845 samples alralyzed, 24.67 % were

infected. In MP, out of 294 sample s, 6.72 per cent samples were KB infected. Based on

the overall KII occurrence, it emerged that the KB incicierrce this year was less than

the previous year. No samplc from West Bengal, Gujarat (Vijapur), Maharashtra

(I'une) and Karnataka (Dharwacl) was found infectecl with KB (Table 1)'

lb ion in th durine 2(l-1.3-14
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able 1. Karnal bunt si uatron In tne country ourlng zt,lJ-l+ cro

State Total
samples

Infected
samples

'1, infected
samples

Range of
infection

Puniab 7919 757 39.13 0.07-2.56

Ilaryana 7769 849 47.99 0-5.25

Raiasthan 720 277 30.13 0-2.75

Uttarakhand 2845 702 24.67 0-10.00

sHimachal Pradesh 381 114
I la 29.90 0.1.8

West Bengal I4 0 0

U.P. 256 275 83.98 0-9.3

M.P. 294 18 6.72 0-2.40

Guiarat 490 0 0

Maharashtra 712 0 0

Karnataka 100 0 0

Total 8900 2866 32.20 0-10.00
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The second issue of Vol. 20 (2014-15) is being broughi out in the month of January.
Punjab and Haryana: On 20.12.74, Dr. S. C. Bhardwaj (i{eacl, IIWBR Regional
Station, Flowerdalc, Shimla), Dr. M. S. Saharan (I'I, Crop Protection, IIWBR, Karnal),
Dr. O. P. Gangwar (Scientist, Flowerdale, Shimla) and Dr. Parmod Parsad (Scientist,

Flowerdale, Shimla) surveyed wheat and grass rusts in Yamuna Nagar, Ambala and
Panchkula districts of Haryana. Wheat crop was rust free at all the locations. Rust

was observed on some of the grasses in villages, I'adlu, jatarpur, Barara, Saravan and
tlre samples were collected and taken to Shimla for further arnalysis. On 24-1,2-2074,

Dr. P.P.S Pannu, Senior Plant Pathologist, Department of Plant Pathology and Dr.
(Mrs.) Jaspal Kaur, Plant Pathologist, PAU, Ludhiana visited the field area enroute
Ludhiarra-Samrala-Chamkaur Sahib-Ropar-Kiratpur Sahib-Anandpur Sahib-

Noorpur Becli-Nangal-Garhshankar-Pozewal-SBS, Nagar-Rahon-Macchiwara. In
most of thc areas, the crop conclition was good, howcver yellow rust was reported in
one field in the village Daroli Upper near Anandpur Sahib on unrecommended
wheat variety Berbet. There was only one patch in an area of about 2 Kanal fielcl. The

concerned farmer Mr. Bahadur Singh was advice'd to spary the fungicide. He
immediately sparyed Propiconazole (Tilt) on 24-12-2014. The farmer noticed this

patcth of infectiorr 5 days back (Probably on 79.12.2014).

Dr. R. Selvakumar, Sr. Scientist (Plant Pathology), IIWBR and Dr. (Mrs.) Jaspal Kaur,

Plant Pathologist, PAU, Luclhiana conducted survey on December 28,201.4 in Nawan
-Shahr, Harshankar, Balachur, Rahon, Machiiwara and Prata Garh areas for
observation of any plants / grasscs showing stripe rust. The rust was not observed

on any of the grasses / wheat fields. Dr. S. S. Karwasra, Head, Plant Pathology, CCS

HAU, Hisar surveyed the wheat crop from Hisar to Kurukshetra on January 3,201.5.

Most of the crop has been sown on normal date of sowing. However, about 10%

farmers had sown wheat in 2nd week of December in areas where bnsnnti rice was

harvested latc. Nearly about 20% farmers are still growing PBW 343. No rust was

observccl in any ficld. However, in some fields thcrc was lrellowing of the crop, that
may bc clue to colcl weather. Ovcrall the crop stancl was good. Dr. R. S. Taya,

Pathologist, KVK, Damla (Yamunanagar) survey the farmers fields in Yamunanagar
area during 1't week of January, 2015. No rust was observed.
Dr. Subhash Katare (Sr. Scientist, Entomology, IIWBR, Karnal) visited wheat crop in
Nissing area on December 4, 2014. Incidence of pink stem (Sesenin inference) borer
was observed in some wheat fields in Nising area under rice-wheat cropping system.

Thc. farmc.rs werc advised to follow thc recommendecl insecticide for insect

management. On December 8,2074, Dr. Subash Katarc conducted insect pest survey
in villages, Mundiala Kalan(Ludhiana), Bakhada (Main Sirhand), Basant Pura

(Fatehgarh) and in Karnal (Haryana). No insect pest was found in any wheat field. A
team of scientist comprising of Dr Beant Singh (Assistant Entomologist) Wheat
Section, and Dr Jaspal Kaur, Plant Pathologist, Department of Plant Breeding and
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Genetics, PAU, Luclhiana surveyed the wheat crop on 6 January,2015 in different
districts of Punjab enrcluting Ladhowal, Rahon, Phillaur, l,angroya, Nawanshahr
Garshankar and adjoining areas. Mild inciclence of pink stem borer was observed in
some villages uiz., Ladhowal, Rasolpur and Longroya. Incide'nce of root aphid was
also recorded in village Ilasolpur. Termite damage (1-2 %) was recorded in some
fields near Rahon village. In general, the wheat crop was healthy and free from all
major diseases of wheat.
Karnataka: Dr. P. V. I']atil PrincipalScientist ( Plant Pathologv), Dr. Arunkumar C. S.

Research Associate and Dr. Sudhakar V. Kulkarni "fechnical Assistant, UAS.,
Dharwad corrclucted survey on January 2, 2014 in Lokur area of Dharwad. At the
field of Shri. arasinganavar/ leaf rust (40S) and spot blotch (46) were observed in
Local breacl wheat variety (parrot green colour ear head). The farmer planted the
variety in four acres in rainfed condition.
Monitoring of rusts in Wheat Disease Monitoring Nurseries
To monitor the occurrence of wheat and barley rusts off season (2013-14) wheat
disease monitoring nurseries (WDMNs) were conducted at Dalang Maidan (H.P.),
Sarrgla (H.P ), Kukumseri (H.P.) and Leh (J. & K.). For mairr crop season (2014-1,5),

WDMN have been plantecl at more than 50 locations in the areas bordering to
neighboring countries, hotspot locations and main wheat belt areas of the country.
To monitor the occurrence of different diseases of wheat in SAARC counlries,
SAARC-WDMN has been planted at 28 locations across the six SAARC countries viz.
Afghanistan, Bangladesh, Bhutan, India, Nepal and Pakistan. So far rusts have not
been reported on any of the entry of these nurseries.

Workshop organized
The interactive workshop on wheat and barley aphids and their managenlent was

organized by CIMMYT South Asia Office, Nepal and IIWBR ert Karnal on24.1.1..2074.

Dr. Indu Sharma, Director, IIWBR, Dr A.K. Joshi, Rcgional C.o-ordinator, CIMMYT-
South Asia Office-Nepal, Dr C.P. Srivastava, Head, Dept of Entomology, BHU and
Prof. Dr Urs Wyss, University of Kiel, Germany interacted with the Entomologists of
AICW&BIP centres.
Awareness for stripe rust management
Dr. Indu Sharma, Director, IIWBR, Karnal delivered talk on stripe rust management
in Farmers' Day organized by Gyan Vigyan Manch and State Departrnent of
Agriculture in village Faizal Mazra (Karnal) on December 10, 2074. Dr. Randhir
Singh, Pl-Social Science, IIWBR, Karnal interacted with farmers for sh'ipe rust
management in village Kalwehri, Karnal on December 8,2014.
Advisory for stripe rust management
Advisory for stripe rust management was issued on December 5, 201,4. Stripe rust
aclvisory issuecl on January 3,2075 is again circulated:
'/ Keeping in view the' recent rains in 2n.r forhright of Dccember, 2014 and in 1't

week of January, 2015 and favorable temperature / humiclity for stripe rust
development, farmers are advised to visit their crop regularly for observing
shripe rust incidence.

planted under trees. Farmers are advised to inform or consult the wheat
scientists/experts/extension workers for confirmation of yellow rust disease

symptoms as sometimes yellowirrpl of lcaves may be due to other factors than
clisease.
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If farmers observe yellow rust in patches in their wheat fields, following measures

are recorrunended:
One spray of Propiconazole 25EC (Tilt 25 EC) @ 0.1 per ccnt be given at the foci of
infection to avoid its further spread. One ml of chemical should be mixed in one litre
water and thus 200 ml of fungicide mixed with 200 L of n'aterr should be sprayed in
one acre wheat crop. If need, farmers are advised to repeat ther spray. Farmers should
spray the crop when weather is clear i. e. no rain, no fog / dew etc.

Issued by: Crop Protection, Indian Institute of Wheat and Barley Research,

Karnal- I 32 001

Compiled and Edited by: M. S. Saharan. Sudheer Kumar, Selva Kumar and
Indu Sharma
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Wheat crop health was monitored cluring January-Februarv, 2015 by scientists of
Indian Institute of Wheat and Barley Research (lIWBR), State Agricultural
Universities and Stater Department of Agriculture (Hary'ana, Punjab, HP,
Uttarakhand, J & K). The detailed status of different diseases anc{ insect-pest is given
below:

Punjab
. In 2nd week of January, Dr. P. P. S. Pannu, Dr.(Mrs.) Jaspal Kaur, Dr. Beant Singh,

Mr. Gurinder Singh (PAU, Ludhiana), Mrs.Anju Bala (KVK Langroya, SBS

Nagar), Dr. Ravinder Ghuman and Dr. Ashok Kumar (FASS & KVK, Ropar)
observed one foci of infection of yellow rust each in villages of Chhidauri (on var.
DBW-I7) and Kharod (on var. HD-2967) in SBS Nagar and in Mohan Mazra (on
var. HD 2967) in Ropar.

. Durirrg January B-9, Dr. Sudheer Kumar (llWBR, Karnal) and Dr. O. P. Gangwar
(llWBR Regional Station, Shimla) did not observe any rust in Ropar, Mohali and
Ludhiana areas.

. DepuV Director (Training) KVK, Ropar reported appearance of yellow rust in
the fields of Sh. Bhagvant Singh, Sh. Ajit Singh and Sh. Sarabjeet Singh of village
Dakal, Ropar in variety LJD 2967 on29.1.2075.

. A team of scientists comprising of Dr jaspal Kaur, Plant Pathologist, Dr Achla
Sharma, Assistant Breeder, Dr Beant Singh, Assistant Entomologist, Wheat
Section, Deparbment of Plant Breeding and Genetics, PAU, Ludhiana surveyed
the wheat crop on 13th February,2015 in villages enrouting Ladhowal, Phillaur,
Langroya, Balachour, Ropar and adjoining areas. In most of the areas the crop
condition was good; however minor incidence of yellor,r' rust was observed in
few fields namely Langroya, Jagmeenpur, Rattewal etc. Minor incidence of aphicl
was also observed in all the places visitecl but it was severe in village Jagmeenpur
(Ropar). In general, the wheat crop was healthy and free from all other diseases

anel insect pests.
. On February 78, 2075, Dr. Suclheer Kumar, IIWBR arnd Dr. Sujay Dutta, ISRO,

Ahemdabad observed ye.llow rust at farmers fields in villages Pasredi Jatta
Chamkaur Sahib, Morinda and Ropar. Disease foci were of 2 m2 but one foci was
of 80S in100 m2.

o Survey of wheat crop for incidence of diseases was conducted by Dr P. P. S.

Pannu, Sr. Plant Pathologist, Deptt. of Plant Pathology ancl Dr Jaspal Kaur, Plant
Pathologist, Deptt of Plant Breeding and Genetics on 79.2.2075 on the route
Ludhiana-Machhiwara-Rahon-Langroya-Saroa-Balachour-Ropar and adjoining
areas. There was incidence of yellow rust in few villages on the route but from
Langroya to Saroa, almost all the fields werc infected with yellow rust but
severity was very low ( upto 10S) except for the village Diyall where one field
(var. HD 2967) around one acre was severely infected with yellow rust (605). In
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acldition in the TRAP plot nurseries (TPN) solvn at KVK Lngroya and KVK
Ropar, symptoms o1' vellolv rust were also observed. Brown rust upto 10S was

also observed in entries in TPN plantecl at Gurdaspur.

Haryana
o Dr. R. Selvakumar and Mr Ishwar Singh of IIWBR, Karnal visited the fields in

Jagadhri on January 76,2075. Stripe rust was observed (10 MIS) in one field.
o Survey was carried out by Dr. R. Selvakumar, Mr. Ishwar Singh along with Dr. R.

s. Taya, KVK, Damla in Yamunanagar area. In Munda khera village,

Chhachhurali, stripe rust was severe (40-605) in 10m x7 rn area in the early sown

crop (var. Barbat). The late sown crop is having few plants irrfected with yellow
rust. In another field of Mr. Joneykumar, Pahadipur village, Sadhaura, Super 1.72

was infected with stripe rust (trace-10Ms). The other fields were free from any

rust.
. On 27rn Jan.2015, Mr. Vipin Panwar, SRF, IIWBR, Karnal visited the TPN nursery

planted at KVK, Saharanpur ancl no rust was observed.
. On 23tn jan. 2015 Dr R. S. Taya informed about the appearance of yellow rust on

variety HD 2851. at one farmers field in village Mahua Kheri, Babbain

(Kurukshetra).
. Dr. Girish Naybal, DDA, Ambala informed on 31.1.2015 for appearance of yellow

rust on the fielcl of Sh. Sunder, village c-hhapra, Ambala.
o Dr lndu Sharma, Director, IIWBR and Dr. M.S. Saharan observed yellow rust

(10S) in variely HD 2967 at Jaloda, Yamunanagar on 9'2.2075.

. Dr. Mangal Singh, IIWBR, surveyed Yamunanagar area on 12th Feb. 2015. Yellow

rust was observed only at Bharwabgarh, Budhia (5S) and Fatehgarh (20 - 40S)

villages.
. Dr. R. S. Beniwal surveyed the districts Hisar, Fatehabad and Sirsa on 5.2.2015' In

Hisar clistrict, there was no yellow rust. Yellow rust was noticed in village Dilrg

on HD 2851 in Sirsa district in traces. There was no yellow rust incidence in

Palniwala Mota ancl Bhagsar. No rust was observed in villages Matana, Dharnia,

badopal and Kharakheri (Fatehabad).
. On the way from Delhi to Chandigarh on Feb. 17, 201'5, Dr S C Bhardwaj, I{ead,

DWR Regional Station, Flowerdale, Shimta ancl Dr Sujay Dutta surveyed the

wheat fields. On the. way from Chandigarh to Karnal via Yamunanagar, yellow
rust was observcd in five fielcls. Thcsc werc only 1-2 sq m foci orr suscephible

varieties.
. Dr. Sudheer Kumar, IIWBR and Dr. Sujay Dutta, ISRO, Ahemdabad observed

some patches of yellow rust at village Khukhari Near Bilaspur (Yamunanagar) on

Feb.. 18.2015.
Mr. Surenclra Singh, ADO and his team reported yellow rust in the village

Shargarh (Karnal) on 79.2.201'5.

The detailed report received from Dr. Madan Mohan Singh, Project Director
lowATMA-cum-Depufv Dircctor of Agriculrurc, Yamutta Nagar is depictect bel()w:

S.N NameAather Village/Block Variety Date of rust
Incidence
observed

1. Jasmer Singh/
Rashubir Singh

Rampur Majra/
Jagadhri

HD-2967 10-01-15

) Jitencler Singh/
Devender Sinql

Maheswari/
Mustafabacl

Puskar-67 19-01-15

Wreat Crop Health Newsletter, Volume 20 (2014-2015), lssue: 3



S.N NameAather Village/Block VarietY Date of rust
Incidence
observed

3 Raj Kumar/ Kapoor
Chand

Jai Rampur Jagir /
Jagadhri

HD-2967 19-01-15

A Joney Kumar/ Kuda
Ram

Pahadipur/ Sadhaura Super-772 20-01-15

Ajit Singh/ Jagmal Munda Khcra/
Chhachhrauli

Barbat 27-01-15

6. Satpal /Krishan Lal Bakala/Sadhoura HD-2894 21-01-15

7. Gurpreet Singh/
Narender Singh

Sultanpur/ Sadhoura HD-2894 23-01-15

8. Devender/Gopi
Chand

Kaptan Majri/
Sadhoura

HD-2894 02-02-15

9. Amarjeet/Mam
Chancl

Sarawar-r/ Sadhoura Puskar-67 02-02-75

10. Jagir Singh/ Jhandu
Sinsh

Sabapur/ Sadhoura 627-50 02-02-75

11. Alim/Niaz Mom Ratli/Sadhoura Super-772, 04-02-1.5

72. Aslam/Moh. Sadik Sarawan/ Sadhoura HD-2967,
HD-2894

04-02-75

1at,). Karanpal/ Balbir Kot Mukarmpur/
Chhachhrauli

HD-2967 04-02-15

74. Luxman Singh/ Ram
Sinsh

Topra Kalan/
Sadhoura

HD-2967 04-02-15

15. Gian Singh/ Banarsi
Dass

Topra Kalan/
Sadhoura

HD-2967 04-02-15

16. Satpal/Parsa Ram Topra Kalan/
Saclhoura

HD-2967 04-02-75

17. Ruj

LaI

Kumar/ Sunder Topra Kalan/
Sadhoura

25+2 04-02-75

Himachal Pradesh
. On Jan.10-11, Dr. S. C. Bhardwaj surveyed dilferent areas in Shimla, Solan and

Bilaspur clistricts of HP. The wheat crop was in good conditiorr and free from

rusts.
. Dr. S. K. Rana, Malan, Palampur conducted surveys in parts of Bhavarna,

Nagrota Bagwan, Kangra, Dehra, Rait, Nagrota Surian ancl Fatehpur blocks of

clistrict Kangra during the last week of January. Yellow rust was recorded with
minor incidence and severity less than 10S on PBW 550 at Nagrota Suria Dam

area (Nagrota Surian block) and HD 2967 at Lunj Kahlian (Kangra block) and

Bhanth (Fatehpur block). However, the disease was observed in severe form

touching severiw 605 on varietal mixture (Raj 3765 main) in a large patch (Focus)

at Bhanth-Sthana (Fatehpur block). Wheat Diserase Monitoring Nursery/ Trap

Plot Nursery of wheat planted at SAREC Kangra, was found free from rust in the

last wcek of January. Powdery mildew was recorded in severe form (5-6 on 0-9

scale) on varietal mixture (Raj 3765 main) at Bhanth-Sthana in Fatehpur block.

FIag smut was also recorded at some lclcations in Nagrota Surian, Kangra and

Fatehpur blocks with incidence varying from 2-7%. Yellowing of wheat crop due

to water stagnation and low temperafures was observed at few locations
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esipecially under Rice.- wheat system. The grasses in vicinity of fields were

critically cxamined/ observed for rusts, especially yellow rust but no rust was

fc,und.

Slrvey was conducted by Dr Dhanbir Singh, Principal Scientist (Plant

Psthology), CSKHPKV HAREC, DhaulaKuan during the last week of January in

Nahan and Paonta blocks of Sirmoor. No yellow rust appearance was noticed in

the farmers fietd. However, yellowing of crop was recorded due to water

stagnation in some fields near Kodhanwala. Severe attack of cut worms was

recordecl in clne field in Khadar near Kolar village. Good rains lt'ere received

during Jan. and low temperature was recorded with foggy weather. The crop

coldition was excellent in all the areas under survey. In hilly areas/ crop

condition was poor clue to delayed sowing in rainfed areas. No rust and other

diseases were recorded in Trap and SAARC nurseries.

D,r. Dhanbir Singh, conducted survey in Nahan and Paonta Blocks of Sirmour

district on 4.2.2075 for recorcling the appearance of wheat diseases. Yellort' rust

was noticed in Barotiwala (Paonta) on wheat variety HD 2967 at 3-4locations rn

traces. Yellow rust was also recorded in traces on local varietv in village Shivpur.

I-tigh severity of yellow rust up to 605 was recorcled on HD 2967 and HD 2380 in
village Bharapur on 16.2.201.5. Similarly, high severity of yellow rust up to 40S

noticed in village Kolar at three locations. However, milcl incidence/infestation
of powdery mildew and aphids were recorded in both the blocks under survey.

Yeilow rust in Trap and SAARC nurseries was recorded on 10.2.2015 on wheat

varieties wL-711(10S), HD-2329 (5S), Agra local (10s), Hw2021(10S), Lal Bhadur

(10s), Kharchia mutant (10s), HP-1633 (5S), WH-147 (705), Anna Purna (5S), HD

2189 (10S), Pak 81 (5S) and susceptible check (30S). Good rains were received on

18 &19th February.
Director Agriculture, Himachal Pradesh inforrned the status of yellow rust

regularly cluring January-February. Yellow rust was rcportecl from same places

of clistrict Bilaspur, Hamirpur, Kangra, Mandi, Sirmour and Una was in hraces

cluring 1't week of February. During 2"d week of February, yellow rust was

observecl in traces in Bilaspur (villages, Nanawan and Bhatoli), in Mandi

(,,zillages, Mehar, Surahi, Tandu), in Una (villages, Adarsh Nagar, Amb, Athwan,

X.risGa Nagar, Busal, Dehar, Badoh, jalgran) and in Sirmour (villages, Dhaun,

B,hangani, Nagal, Phoolpur, Shivpur, Subhkhcra, Surajpur).

jamrnu & Kashmir
. gn 8*'January,2015, Dr. M. K. Pandey surveyed the areas in the route starting

frrom Anand Nagar to Udhywalla via Puni chak, Sari Rakhawllan, Gao

\4anahansa, Gajansoo and Marh. The presence of any yellow rust was not

observed in any of the field of the farmers in the surveyed arcas except two small

Flustules of brown rust and one pustules of yellow rust was observed in SAARC

and TPN nursery ( Village- Saharan) on Agra Local.

. l\n cxtensive survey was carried out on 25th & 26th January, 2075 by Dr. M. K.

F'andey, SKUAS&T, Jamrnu. On 25th January,2015, fielcls were surveyed the areas

in the route starting from Anand Nagar to Udhywalla via Puni chak, Sari
p.akhawallan, Gao Manahansa, Gaiansoo, Jiri and Mishriwalla (Jammu). During
survey, stripe rust was observed on PBW-175 with some pustules with 55

severity at Lalyal Camp (Jammu) at the field of Yash Paul Sharma. One field of

Oats was also severely affected with stripe rust and blight with 80S ancl 40%

severity respectively.On 26tn January,2075, fields were surveyed in jammu,

Wrcst Crop Health Newsletter, Volume 20 (2014-20L5), lssue: 3



Kathua anci Samba areas via Raipur, Khandwal, Chatha, R S Pura, Saikalan

Rarngarh, Chaclwal Rajbag and Khanpur. The fierld of Taj Ram (Chak Gogal) of

wheal variety HD-2967, stripe rust was obsern'ed in 2-3 patches with 20MS

severity. One fieid of Bal Dev Singh (Nagari, Kathua) man)/ foci of stripe rust

with severity of 10-20MS were observed. One field in Arnia of unknown wheat

varieties was also infected with stripe rust (0.05 ha) with 10-205 severity. Stripe

rust was also obscrvecl on wheat varietic's HD-2967 ancl RS[L561 with 10-20MS

severity in 4-5 patches (1 metcr) in experime'ntal field of Chatha, SKUAST -
Jammu on 20thJanuary.

o On February L0,201.5, The farmer's fields were surveyecl by Dr. Sudheer Kumar

along with Dr. Vaibhav Kumar Singh, Scientist (Plant Pathology), Division of
plani Pathology, IARI, New Delhi and Dr M.K. Pandey, Scientist (Plant

Pathology), SKUAST-jammu observed four farmers field patches of yellow rust

in Jammu ancl Samba district in Jammu region. 'l'hese patchecl were of 2 - 10 mz

with the sc.verity of 10-605. ln area surveyed all the fielcls were found free from

yellow rust infection.

Uttarakhand
. Dr. Deepshikha, JRO, Plant Pathology, Dr. J.P. Jaiswal, Professor, Genetics and

Plant Breecling and Dr. Kanak Srivastava, STA/Jr. Scientist, Plant Pathology

surveyecl Distt. Uclham Singh Nagar Bazpur (Talli farm, Karbola and Doraha),

Kashipur (Jaitpur, Jaganathpur and Bhogpur), Gaclarpur (Mukundpur, Bagwala

ancl Bhagwanpur), Dineshpur (Durgapur, Anandkhera and Makrandpur mauza),

Ruclarpur, Kichha (Shankar farm and Pulbhatta), Sitargani (Gurunanak Farm,

Manjeet farm, Kathni, Karghata ancl Khempur), Sara Saritl, Nanakmatta and

Khatima (Jhankat and Jungle iogi kher), Kathgodam (Devlatalla, Madanpur,

Golapar, Sitapur ancl Kuwarpur) and Gorapadao (Haripur Tularanr) of

Uttaiakhancl for yellow rust during January 21-23, 2015. No rust or any other

insect pest was observed in any field. It was observed that small farmers of

Sitarganj, Nanakmatta and Khatima are predorninately growing rust susceptible

varieties PBW 343, UP 2338 and PBW 373.

. Wheat crop was monitorecl for rust in the farmers' field by Dr. Deepshikha, JRO;

Dr. Kanak Srivastava, STA Plant Pathology and Dr. Anil Kumar, J'R'O', Genetics

ancl plant Breeding on 16 Feb 2015 enroute Rudurpur (Vill. Jafarpur, Premnagar

and Narainpur), Dineshpur, Gadarpur (Mukundpur, I-angra bhoj, Motipur,

Abaclnagar, Kunclan nagar and Chunpuri), Bajpur (vill. Bajpur, Tanda Azam,

Maheshpur Doraha, ancl Namoona), and Bajpur (vill. Khalo farm and Dehori

yadav firm). The varieties sown in the areas were WH 1105, HD 2967, PBW 550,

peW SOZ, PBW 226, PBW 154 and PBW 343. The crop health was good, in some

places yellow rust was observed in traces. One of the farmer's field at village

bhunpuri (Gaclarpur) yellow rust was observed in patches showing severity of

70S in PBW 343 (1Ha). On 18 Feb., 2015, area between Pantnagar and Khatima

enroute Kichha (Vill. Shankar farm (Bhanga), Chacher farm, Pipalia and

Gurunanak farm (Bari), Sitarganj (Katangari, Bara, Jungle jogi ther and Nakha

farm), Nanakmatta and Khatima (Vill. Sara Saria, Jhankat, and Lohiyapul) were

surveyed. Variet-ies sown in these aleas are HD 2967, PBW 550, WH 711, PBW

226, DBW 17, PBW 343, PBW 373 and PBW 154. Yellow rust was in trace and in

some area powclery mildew was also noticecl. Survey was conducted from

Pantnagar to Haldwani on 19 Feb, 2015, places visited were Golapar (Devlatalla,

Kuwarpur naya gaot"I, Naya gaon Mehra and Sambal), Gorapadao (Haripur tula

ancl Haripur punanand), Teenpani, Motinagar and Motahaldu. Varieties sown in
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these areas were HD 2967,PBW 154, UP 7425 ancl DBW 17. One of the farmer at

Motir-ragar had sown RR- 21 in one Ha. Overall crop was goocl, rust was not

observecl but betwecn Pantnagar to Haldwani the problem of Powdery mildew

was severe in many places.Survey reports were receivecl from the Director,

Agriculture, Uttarakhanclregularly. No rust u,as reportecl during January-

February in Uttarakhand.

Raiasthan
r Survey was carried out on 14th and 15th January, 2015 in the area of Dausa and

Jaipui clistricts by Dr K.K. Bhargava, Dr P.S. Shekhawat & Dr Nitin Chawla.

None of the rust was observed in wheat and barley crop. However,l'-2 per cent

inciclence of flag smut was observed in variefy Raj1482 and Raj 3077 at Lalsot

area (Dausa) ancl in variety PBW 343 at Paota area of district Jaipur. In most of

the area the wheat crop was at flag leaf stage (37-41, of Zadok's scale). Traces to 5

per cent Incidence of loose smut was noted in most of the barley fields having

variety RD2035 anct RD2552. Incidence of covered smut, L)reclrclern stripe and

bacterial streak in trttces were also noted in few fields of barley.'fhe barley crop

was at ear-head emergencc to beginning of anthesis stagc (54-60 of Zadok's

scale). In some fielcls the early sowing crop of barley was facing infertility
problem due to aclversc effect of cold. Mild infestatiorr of terrnite was also noted

in few fielcls of wheat crop. Overall both wheat and barlcy c-lop were healthy in

the area surveyed.

Maharashtra
o Dr. B. K. Honrao conducted survey on 23'a ancl ?0th Janualy covering

Ahmeclnagar clistrict (Shrigonda, Loni and Belwandi) and Baramatitaluka of
pune district area respectively. First natural incidence of leaf rust was found in

ARI germplasm nursery on 2nd February 2015. (varieties:- Agralocal, Morocco

un.1 i. ttrigirlunt sp. zukovsky). No natural incidence of rust was observed on

farmer's fielcls. lncidence of foliar blight was observed in farmer's fields in

Shrigonda area. Foliar blight incidence was also found on varieties like HD 2204,

HW 2027,W]H1.47, LalBihadur, Gulab, HD 2189 and entries in coordinated

trials .Viz. N-2-14, N-2-15, N-2-17, N-2-34, N-4-26 etc. with severity ranging upto

35. Aphids were observecl in majority of farmer's fie.lds with low to high

population. In 'l'PN nursery, foliar blight was otrservc'c1 ancl leaf rust just started

appearing on Agra local (traces). Dr B C Game', Jr. Wheat Pathologist,

Agricultural Research Station, Niphad visited the wheat clisease monitoring

nursery sown at Pimpalgaon Baswant on january 15, 2015. I'he nursery was free

from rust. Inciclence of teaf blight was recorded on tvvo entries viz.,V"/L 1562 (03)

ancl HW 2021, (02). Survey was undertaken by Dr. B. C. Game and Mr.V. S'

pawar, Sr. Research Asstt. (Pathology) in Dindori and Surgana tehsils of Nashik

clistrict (Maharashtra) on 29 /07 /2075 for monitoring rust ancl other diseases of

rt,heat crop on farrners fielcl. Thc villages visited were, Materewadi, Jopul,

Rajapur, Varkhecla, Parmori, Lakhmapur, Karanjvan, Pimperkhed, sangpada,

Panclane ancl Sarat. The varieties growrl in the area were NIAW 917, NIAW 34,

Lok-1, Ajay 72, Ajeet -102, Mohan wonder etc. Incidence of rust was not

observecl in any field from the area surveyed. Majority of the fields were found

infestecl with aphicls. Leaf rust was observcd on January 28, 2015 at the field of

N{r. Santosh Shankar Caikwad of village Kenjal (Satara), Maharashtra on var.

Lok-l. On Ftb. 16, 2075 Dr.lnclu Sharma, Dirc'ctor, ICAR-IIWBR and
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Dr. R Chatrath, IC,,\R-IIWBR surveyecl Farmers fields in Rahuri areas and

observed no rusts.

Central Zone
r On January 28, 2075, Dr. M. S. Saharan and Dr. Upkar S. Sadana, National

Consultant (Soil Science), National Food Security Mission, DAC, New Delhi
alongwith State Department Officers of Bhopal visited the farmers fields near to
Bhopal. No rust was observed. During Feb. 73-74, 2015 Dr.Indu Sharma,

Director, ICAR-llwBR surveyed Junagarh and Dantewara areas for appearance

of any rust in the field. No rust was observed. During 76.2.2075 to 18.2.2015 a

monitoring team comprising Dr. R. Selvakumar and Dr. Jogendra Singh from
ICAR-IIWBR and Dr. Shekhawat from ARS, RAU, Durgapura visited farmers
fields in SK Nagar (Gujarat), Udaipur (Rajasthan), Banswara (Rajasthan) and
Kota, Rajasthan. Therc \ /as no rust incidence in any of wheat and barley crop in
the visitcd areas. Lcaf blight and foliar aphicls were present in few areas. On
25th Feb. 2015 a monitoring tcam comprising Dr. R. Selvakumar and Dr.

Vishnukumar from ICAR-IIWBR visited the farmers' fielcls as well as field rrials
itr Mathura, Morena dislricts in Uttar Pradesh. There wels no rust incidence in
any of wheat and barley crop. In few plants leaf blight was observed. Iioliar
aphid is also emerging in few fields. On the same day farmers fields and

experimental farm in Gwalior (Maclhya Pradesh) were visited. The fields were

free from rusts. Only leaf blight ancl foliar aphids were observed'

Strategy Meetings: Strategy me.eting for managrng stripe rust and Karnal bunt was

organized by DAC, New Delhi at Panchkula on January 20,2015. Dr. J. S. Sandhu,

Agriculture Comrnissioner, G. O. I. chaired the meeting. Dr. Indu Sharma, Director,
IIWBR, Karnal made presentation on stripe rust and Karnal bunt management. A
meeting for reviewing the stafus of Karr-ral bunt management was organized by DAC

at Bhopal on Januarv 28, 2075. Dr. J. S. Sanclhu, Agriculture Comrnissioner, G. O. I.

chairecl thc. meeting. Dr. M. S. Saharan, Principal Scicntist-Plant Pathology, IIWBR

made presentation otr Karnal bunt management.

Advisory for stripe rust management for northern states (Punjab, Haryana,

Western UP, Uttarakhand, HP,I & K)
Stripe rust advisory is again circulatecl:
Keeping in view the recent rains in last week of February,2015 and favorable

temperature / humidity for stripe rust development, if farmers observe yellovv rust

in their wheat fields, one spray of Propiconazole 25EC (Tilt 25 EC) @ 0.1 per cent be

given at the foci of infection to avoid its further spread. One rnl of chemical should be

mixed in one litre water ancl thus 200 ml of fungicide mixed with 200 L of water

shoulcl be sprayed in one acre wheat crop. If need, farmers are advised to repeat the

spray. Farmers should spray the crop when weather is clear i. e. no rain, no fog f
dew etc.

Issued byr Crop Protection, Indian Institute of Wheat and

Karnal-132 001
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