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Quantum	change	in	the	area,	production,	and	yield	of	wheat
State	 					2022-23	(�inal	estimate)	 				2023-24	(Third	Estimate)	 						Quantum	Change	in
	 Area	 Production	 Yield	 Area	 Production	 Yield	 Area	 Production	Yield	
	 (000’ha)		 (000’t)	 (kg/ha)	 (000’ha)	 (000’t)	 (kg/ha)	 (000’ha)		 (000’t)	 (kg/ha)Assam 9 11 1322 9 11 1291 0 0 -31Bihar 2199 6506 2958 2232 7163 3208 33 657 250Chhattisgarh 132 189 1427 129 178 1379 -3 -11 -48Gujarat 1066 3464 3248 1246 3695 2965 180 231 -283Haryana 2323 10928 4704 2400 11217 4674 77 289 -30Himachal  319 592 1853 319 617 1931 0 25 78Pradesh Jharkhand 204 438 2146 207 435 2101 3 -3 -45Karnataka 146 200 1373 135 182 1354 -11 -18 -19Madhya  7150 22729 3179 7140 21278 2980 -10 -1451 -199PradeshMaharashtra 1218 2374 1948 1040 1942 1867 -178 -432 -81Odisha 0.22 0.34 1548 0.21 0.32 1520 -0.01 -0.02 -28Punjab 3534 16782 4748 3508 17782 5069 -26 1000 321Rajasthan 2793 10636 3807 2740 10790 3938 -53 154 131Telengana 3 6 2073 4 8 2241 1 2 168Uttar Pradesh 9518 33610 3531 9315 35434 3804 -203 1824 -447Uttarakhand  285 831 2916 267 812 3034 -18 -19 118West Bengal 180 556 3088 189 586 3090 9 30 2Others 315 693 2220 349 787 2255 34 94 35India 31400 110553 3521 31233 112924 3615 -167 2371 94
Source:	DES,	MoA&FW,	India
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State/Country	 Change	in	production	in	2023-24	over	2022-23	 							%	contribution	by
	 Quantity	(in	‘000	tones)	 Deviation	(in	%)	 Area	 YieldAssam 0 0 0 -2.34Bihar 657 10.09 1.50 8.45Chhattisgarh -11 -5.82 -2.27 -3.36Gujarat 231 6.66 16.88 -8.71Haryana 289 2.64 3.31 -0.63Himachal Pradesh 25 4.22 0 4.20Jharkhand -3 -0.68 1.47 -2.09Karnataka -18 -9 -7.53 -1.38Madhya Pradesh -1451 -6.38 -0.13 -6.25Maharashtra -432 -18.19 -14.61 -4.15Odisha -0.02 -5.88 -4.54 -1.80Punjab 1000 5.95 -0.73 6.76Rajasthan 154 1.44 -1.89 3.44Telengana6 2 33.33 33.33 8.10Uttar Pradesh 1824 5.42 -2.13 -12.65Uttarakhand  -19 -2.28 -6.31 4.04West Bengal 30 5.39 5 0.06Others 94 13.56 10.79 1.57India 2371 2.14 -0.53 2.67

Contribution	of	yield	and/or	area	to	wheat	production	(2023-24)
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State/Country	 Change	in	production	in	2023-24	over	2022-23	 										%	contribution	by
	 Quantity	(in	‘000	tones)	 Deviation	(in	%)	 Area	 YieldBihar -0.68 0.41 -5.46 -5.96Chhattisgarh -0.12 6.17 -16 -21.14Haryana -7.32 -11.26 -15.91 -5.26Himachal Pradesh 2.01 -0.34 7.35 8.10Madhya Pradesh -5.74 -20.83 -14.82 7.56Punjab 0.89 4 4.61 0.62Rajasthan -98.48 -13.81 -8.74 5.87Uttar Pradesh -146.86 -11.39 -24.80 -15.12Uttarakhand  -2.18 31.2 -7.67 0West Bengal -0.03 -16.66 -13.63 -0.53Others -1.9 -8.54 -8.60 -29.80India -259.7 -12.24 -13.57 -1.5

State	 2022-23	(�inal		 	 2023-24	(Third	 															Quantum	Change	in
	 estimate)	 	 	 Estimate)		 		 	
	 Area		 Production	 Yield	 Area	 Production	 Yield	 Area	 Production	 Yield		
	 (000’ha)	 (000’t)	 (kg/ha)	 (000’ha)	 (000’t)	 (kg/ha)	 (000’ha)	 (000’t)	 (kg/ha)Bihar 7.21 12.44 1727 7.24 11.76 1624 0.03 -0.68 -103Chhattisgarh 0.81 0.75 922 0.86 0.63 727 0.05 -0.12 -195Haryana 12.87 45.98 3573 11.42 38.66 3385 -1.45 -7.32 -188Himachal Pradesh 17.25 27.33 1579 17.19 29.34 1707 -0.06 2.01 128Madhya Pradesh 24.00 38.71 1613 19.00 32.97 1735 -5.00 -5.74 122Punjab 5.0 19.30 3859 5.20 20.19 3883 0.20 0.89 24Rajasthan 330.75 1125.56 3403 285.06 1027.08 3603 -45.69 -98.48 200Uttar Pradesh 193.00 592.12 3068 171.00 445.26 2604 -22.00 -146.86 -464Uttarakhand  20.00 28.42 1421 18.46 26.24 1421 -1.54 -2.18 0West Bengal 0.12 0.22 1860 0.10 0.19 1850 -0.02 -0.03 -10Others 17.31 22.09 1882 15.83 20.19 1321 -1.48 -1.9 -561India 628.32 1912.92 3044 551.37 1653.22 2998 -76.95 -259.7 -46

Quantum	change	in	area,	production	and	yield	for	barley

Contribution	of	Yield	and/or	Area	to	Barley	Production	(2023-24)
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Quinquennial change in area, production and yield for indian barley

Quantumm deviations in 2023-24 from 2022-23
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Support price trend in wheat and barley (INR per quintal)
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Weather during 2023-24 crop season 
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Wheat	varieties	released	by	CVRC	during	2023-24
SN	 Variety	name	 Developed	by		 Zone/	state	 Prod.	cond.	 Grain	yield	(q/ha)	 Special	features	 	 	
	 	 	 	 	 Pot.	 Average	
Bread	wheat1. HD3388  ICAR-IARI,  NEPZ IR, TS 68.80 52.00 Highly resistance to stripe  (Pusa Yashodhara) N. Delhi     and leaf rust, tolerant to       heat stress (HSI=0.89)2. HD3386  ICAR-IARI,  NWPZ IR,TS 76.90 62.50 Resistant to leaf rust  (Pusa wheat 3386) N. Delhi 3. NWS2194 (Badshah) Nuziveedu  CZ IR, TS 74.50 58.30 Resistant to brown rust,  Seeds Ltd,     black rust, and wheat blast  Telangana     like disease, Higher        sedimentation value4. DBW377  ICAR-IIWBR, CZ IR, ES 86.40 63.90 Resistant to brown rust, (Karan Bold)  Karnal     black rust, and wheat blast       like disease, bold grains        with high biscuit spread        factor5. DBW359  ICAR-IIWBR,  CZ&PZ RI, TS 65.30 48.00  Resistant to brown rust,  (Karan Shivangi) Karnal   (CZ)  (PZ) black rust, and wheat blast     41.7  34.54 like diseases, low amount      (CZ), (PZ) of phenol content (2.6)6. Gujarat Wheat  SDAU Wheat CZ IR, TS 74.00 58.20 Resistant to leaf and stem  547 (GW547) Research      rust, heat and drought   Station, Vijapur     tolerance (HSI :0.88, DSI:        0.9)7. NIAW4028  MPKV ARS,  PZ RI, TS 46.80 33.45 Resistant to brown rust,  (Phule Anurag) Niphad     black rust, and wheat blast        like disease8. MP (JW)1378 JNKVV ZS,  PZ IR, TS 66.49 54.43 Resistant to brown and   Powarkheda     black rust
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Wheat	varieties	released	by	SVRC	during	2023-24

Genetic	stocks	registered	during	2023-24

d.:durum;	dic.:dicoccum;	Sph.:Sphaerococcum

SN	 Variety	name	 Developed	by		 Zone/	state	 Prod.	condition	 Grain	yield	(q/ha)	 Special	features
	 	 	 	 	 Pot.	 Average 1. HD 3410  ICAR-IARI, NCR and MP IR, ES under  94.50 73.60 High level of resistance (Pusa Jawahar  N. Delhi  Conventional (NCR), (NCR),  against all the three  Gehun 3410)   tillage as well as 82.46 65.91 rusts, good amount of     Conservation  (MP) (MP) protein (12.6%) in    Agriculture    central zone    Environments   2. HD3390 ICAR-IARI,  NCR IR, TS under  71.40 62.36 Highly resistance to   N. Delhi  Conventional    yellow and brown rust    tillage as well as     Conservation    Agriculture     Environments

SN	 Name	of	genotype	 Registration	number	 Developing	centre	 Traits1 GW 2018-936 INGR23078 SDAU Wheat Research  High grain zinc content (47.1ppm), high    Station, Vijapur grain protein content (13.9%).2 TAW186 INGR23079 BARC, Mumbai Drought and heat tolerance with drought    sensitivity index (DSI) of 0.682 and heat     sensitivity index of (0.69).3 TAW185 INGR23080  High thousand kernel weight (49g).4 TAW41 INGR23081  Resistance to spot blotch disease and     terminal heat tolerance.5 HW 3654 INGR23082 ICAR-IARI Regional  Resistance to the prevailing stem rust,    Station, Wellington leaf rust and powdery mildew pathotypes    of India One major gene each for stem    rust (Sr36), leaf rust (Lr45) and powdery    mildew (Pm6) resistance. Adult plant rust    resistance genes (Sr2/Lr27/Sr30).6 HW 3655 INGR23083  Resistance to the prevailing stem rust,    leaf rust and powdery mildew pathotypes    of India One major gene each for stem     rust (Sr36), leaf rust (Lr45) and powdery     mildew (Pm6)resistance. Adult plant rust    resistance genes (Sr2/Lr27/Sr30). 7 DBW-EMS268 INGR24004 ICAR-Indian Institute  Drought and heat stress tolerance DSI=    of Wheat and Barley  0.81 with lower yield reduction (25.5%)    Research, Karnal,  under drought stress condition and    Haryana HSI=0.77 with lower yield reduction     (20.1%) under heat stress condition.8 DBW-EMS339 INGR24005  Drought tolerance (DSI=0.66) with lower    yield reduction (20.8%) under drought9 DTS 116 INGR24006  Drought stress tolerance (DSI=0.40)10 DBW424 INGR24007  Drought and heat stress tolerance (HSI=    0.78; DSI =0.89). Resistant to yellow rust    of wheat (ACI=1.2)11 PBS 2022-1 INGR24008  High heat stress tolerance (HSI: 0.76)    with lower grain yield reduction (20.0%)    under heat stress12 IC029040  (Tested INGR24009  Leaf rust resistance (HS= 0; ACI=0) as CPIIWBR266)(d.) 13 B2011\CIMCOG\21 INGR24010  Yellow (Stripe) rust resistance (ACI= 4.3;    HS= 10MS)14 WAP2206 INGR24011  Resistant to stem rust (HS=-10MR and     ACI 0.7). Resistant to leaf rust (HS= 10R     and ACI 0.3)15 WAP2207 INGR24012  Resistant to yellow (stripe) rust (HS= 5S;    ACI 0.6). Resistant to leaf rust (HS= 5MR    and ACI 0.3)16 DBW398 INGR24015  Low phenol colour score of 3.9 and 4.1 in    NWPZ and NEPZ respectively.17 IC535133; RRH- INGR24013 ICAR-National Bureau  Resistant to leaf rust (Resistance score= ;     5072  of Plant Genetic Resources, to ;N for multiple pathotypes)   Pusa Campus, New Delhi 18 IC138898; VDV-5/ INGR24014  Resistant to leaf rust  88; NIC-1376 (dic.)   19 EC182958 INGR24016  High grain protein content (17.16%).20 IC634028; AD-19/ INGR24017  High grain protein content (15.72%) 101; Kathod Genhu  (Sph.) 21 IC539313; TADIA INGR24018  High thousand grain weight (55.03g).  GENEPOOL More grain length (7.15 mm)
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SN	 Variety	name	 Developed	by		 Zone/	state	 Prod.	cond.	 Grain	yield	(q/ha)	 Special	features	 	 	 	 	 	
	 	 	 	 	 Pot.	 Average	9. CG1040 (Mavanti) IGKV RS,  CZ RI, TS 60.80 42.70 Moderate level of resistance  Bilaspur      against brown and black        rust, good chapati quality        score (8.05), tolerance to       heat (HSI=0.89) and        drought (DSI=0.87)10. WH1402 CCS HAU,  NWPZ RI, TS 63.90 50.14 Highly resistance to yellow   Hisar     and brown rust, higher        sedimentation value (57 ml)11. DBW327  ICAR-IIWBR,  CZ IR, ES 100.6 69.6 Highly resistance to brown (Karan Shivani) Karnal     and black rust
	 (Area	extension)
Durum	wheat12 UAS478  UAS, Dharwad PZ RI, TS 45.70 32.67 Resistance to leaf rust, hard (Krishidhara Surya)       grains, high yellow pigment       content (7.7)
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SN	 Name	of	genotype	 Registration	number	 Developing	centre	 Traits1 GW 2018-936 INGR23078 SDAU Wheat Research  High grain zinc content (47.1ppm), high    Station, Vijapur grain protein content (13.9%).2 TAW186 INGR23079 BARC, Mumbai Drought and heat tolerance with drought    sensitivity index (DSI) of 0.682 and heat     sensitivity index of (0.69).3 TAW185 INGR23080  High thousand kernel weight (49g).4 TAW41 INGR23081  Resistance to spot blotch disease and     terminal heat tolerance.5 HW 3654 INGR23082 ICAR-IARI Regional  Resistance to the prevailing stem rust,    Station, Wellington leaf rust and powdery mildew pathotypes    of India One major gene each for stem    rust (Sr36), leaf rust (Lr45) and powdery    mildew (Pm6) resistance. Adult plant rust    resistance genes (Sr2/Lr27/Sr30).6 HW 3655 INGR23083  Resistance to the prevailing stem rust,    leaf rust and powdery mildew pathotypes    of India One major gene each for stem     rust (Sr36), leaf rust (Lr45) and powdery     mildew (Pm6)resistance. Adult plant rust    resistance genes (Sr2/Lr27/Sr30). 7 DBW-EMS268 INGR24004 ICAR-Indian Institute  Drought and heat stress tolerance DSI=    of Wheat and Barley  0.81 with lower yield reduction (25.5%)    Research, Karnal,  under drought stress condition and    Haryana HSI=0.77 with lower yield reduction     (20.1%) under heat stress condition.8 DBW-EMS339 INGR24005  Drought tolerance (DSI=0.66) with lower    yield reduction (20.8%) under drought9 DTS 116 INGR24006  Drought stress tolerance (DSI=0.40)10 DBW424 INGR24007  Drought and heat stress tolerance (HSI=    0.78; DSI =0.89). Resistant to yellow rust    of wheat (ACI=1.2)11 PBS 2022-1 INGR24008  High heat stress tolerance (HSI: 0.76)    with lower grain yield reduction (20.0%)    under heat stress12 IC029040  (Tested INGR24009  Leaf rust resistance (HS= 0; ACI=0) as CPIIWBR266)(d.) 13 B2011\CIMCOG\21 INGR24010  Yellow (Stripe) rust resistance (ACI= 4.3;    HS= 10MS)14 WAP2206 INGR24011  Resistant to stem rust (HS=-10MR and     ACI 0.7). Resistant to leaf rust (HS= 10R     and ACI 0.3)15 WAP2207 INGR24012  Resistant to yellow (stripe) rust (HS= 5S;    ACI 0.6). Resistant to leaf rust (HS= 5MR    and ACI 0.3)16 DBW398 INGR24015  Low phenol colour score of 3.9 and 4.1 in    NWPZ and NEPZ respectively.17 IC535133; RRH- INGR24013 ICAR-National Bureau  Resistant to leaf rust (Resistance score= ;     5072  of Plant Genetic Resources, to ;N for multiple pathotypes)   Pusa Campus, New Delhi 18 IC138898; VDV-5/ INGR24014  Resistant to leaf rust  88; NIC-1376 (dic.)   19 EC182958 INGR24016  High grain protein content (17.16%).20 IC634028; AD-19/ INGR24017  High grain protein content (15.72%) 101; Kathod Genhu  (Sph.) 21 IC539313; TADIA INGR24018  High thousand grain weight (55.03g).  GENEPOOL More grain length (7.15 mm)
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SN	 Variety	name	 Developed	by		 Zone/	state	 Prod.	cond.	 Grain	yield	(q/ha)	 Special	features	 	 	 	 	 	
	 	 	 	 	 Pot.	 Average	9. CG1040 (Mavanti) IGKV RS,  CZ RI, TS 60.80 42.70 Moderate level of resistance  Bilaspur      against brown and black        rust, good chapati quality        score (8.05), tolerance to       heat (HSI=0.89) and        drought (DSI=0.87)10. WH1402 CCS HAU,  NWPZ RI, TS 63.90 50.14 Highly resistance to yellow   Hisar     and brown rust, higher        sedimentation value (57 ml)11. DBW327  ICAR-IIWBR,  CZ IR, ES 100.6 69.6 Highly resistance to brown (Karan Shivani) Karnal     and black rust
	 (Area	extension)
Durum	wheat12 UAS478  UAS, Dharwad PZ RI, TS 45.70 32.67 Resistance to leaf rust, hard (Krishidhara Surya)       grains, high yellow pigment       content (7.7)



Breakup	of	yield	trials	during	2023-24

Percent	success	in	trial	conducted	and	reported	during	2023-24

Zone	 Proposed	 Conducted	 Reported	 Reason	for	Not	ReportedNHZ 25 25 20  LSM(4), LS&LSM (1)NWPZ 94 94 85  RMT(1), LSM & HCV (1), LSM(7)NEPZ 67 67 58  RMT(3), LSM& LS (1), LSM(5)CZ 90 90 75  RMT(6), LSM(9)PZ 62 61 49  RMT(4), LSM(8)
Total	 338	 337	 287	 Total	:	50

Zone	 Conducted(%)	 Reporting(%)NHZ 100 80.00NWPZ 100 90.43NEPZ 100 86.57CZ 100 83.33PZ 98.39 80.33
Total	 99.70	 85.16

Zone/Trial	 Final	Year	Entries	
North	Western	Plains	ZoneAVT-IR-TS-TAS DBW386*, HD3471M*, HI1668*AVT-IR-LS-TAS HD3428*
North	Eastern	Plains	ZoneAVT-IR-TS-TAS  DBW386*
Central	ZoneAVT-IR-TS-TAD HI1669*AVT-IR-LS-TAS HI1674*AVT-RI-TS-TAS DBW441M*
Peninsular	ZoneAVT-IR-TS-TAD PBW891*, DBW443*, AKAW5100*, WH1306*, NWS2222*AVT-IR-LS-TAS HI1674*, NIAW4114*, NIAW4120*, LOK79*
SPL-HYPTIR-ES-TAS-CZ GW543*, CG1044*
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Most	promising	entries	in	NIVTs	and	IVTs

Most	promising	entries	in	AVTs	/	HYPTs
Zone	 Timely	sown	irrigated	 Late	sown	irrigated	 Restricted	Irrigated	
	 	 	 timely	sownNHZ - - -NWPZ - - -NEPZ PBW915 - -CZ GW555, MACS6837, MACS4135(d), HI8850(d) GW556, DBW425 -PZ MACS4135(d), HI8849(d) - -

Zone	 Timely	sown	irrigated	 Late	sown	irrigated	 Restricted	irrigation	timely	sownNHZ - - -NWPZ DBW448, NW8089, DDW67(d),   DBW467, BRW3959, DBW465, NIDW1542(d), AKDW5520(d), HI8854(d),    DBW466, HD3486, KRL2203 PDW367(d), HI8855(d),  HI8853(d),  MPO1403(d), DDW65(d) - NEPZ PBW944, BCW32 HD3482 PBW953CZ HI8855(d), MACS4146(d), HI8858(d),  MACS6854 HI1700, PBN2115, UAS3034,  MACS5064(dic), MACS5065(dic),   CG1052, HI8857(d) DDK1067(dic)     PZ WHD969(d), HI8858(d), GW1370(d),  MP3598, HI1697,  HI1700, AKAW5441, PBN2115 HI8855(d), HI8854(d), HI8853(d),  MACS6854 NIDW1557(d), UAS485(d), MACS4147(d), GW1369(d), PDW368(d), MACS4146(d),   DDW67(d)

Wheat	blast	resistant	genotypes	identi�ied	in	2023-24
Wheat	blast	reaction	 AICRP	/IIWBR	 Genotypes	 Total0, 0 (Free) AICRP DBW447, DBW448, DBW449, PBW942, PBW943 5 Upto 10(Resistant)  AICRP BRW3964, DBW446, DBW454, DBW455, DBW456, HD3478,   HD3491, HUW859, JKW317, K2301, MACS6862, NIAW4621,  RAUW107, Supreme-1122, SVPWL22-04, UP3141, WH1330 17
Total	 	 	 22
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Dendrogram	showing	diversity	among	AVT	�inal	year	entries	and	checks
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Promising	lines	identi�ied	for	resistance	against	various	diseases	and	pests
Trials	 Zone/Centre	 Promising	lines	 Disease	reaction25th FHBSN Delhi and Karnal 6433, 6435, 6436, 6437 (Check-Sumai #3) FHB (2) Karnal 6434, 6435, 6436, 6443, 6448  FHB (2)15th HLBSN Karnal 2, 4, 6, 7, 29, 45 (Check- DBW 187) HLB (<35) Kalyani 15, 41, 43 HLB (<35) Ayodhya 6, 7, 13, 26 LB (<12)1st ARSN Karnal & Ludhiana 1, 2, 4, 20, 30, 35, 51, 56 Aphid population(<75)
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Breeder	seed	indent	and	production	of	top	�ive	indented	wheat	varieties

Top	six	wheat	breeding	/seed	production	centres	during	2023-24

Wheat	genotypes	identi�ied	as	heat/	drought	tolerant	(HSI/DSI<1.0)	in	HDTST	
during	2023-24.
Genotypes
HSI<1	 DSI<1HI1674 (0.65), HD3428 (0.67), DBW386 (0.67), AKAW5100  HD3428 (0.79), GW543 (0.82), HD3471 (0.89), DBW443(0.75),  HD3471 (0.79), NWS2222 (0.83), DBW443 (0.85),   (0.89), PBW891 (0.93), AKAW5100 (0.93), LOK79HI1669 (0.85), LOK79 (0.94)  (0.96), HI1669 (0.99), DBW441 (0.99)

Breeder	seed	indent	by	different	
indenting	agencies
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Top	Ten	BSP	Centres	in		Breeder/Nucleus	Seed	Production
	S.No.		BSP	Centre		 Allocation		 Production		 Surplus/De�icit±		 BNS-1	 BNS	-IV		 Surplus/De�icit±	1 ICAR-IIWBR, Karnal 3140.40 3296.00 155.60 75.00 103.00 28.002 IARI-RS, Indore  1200.74 2631.30 1430.56 32.50 164.60 132.103 RARI, Durgapura   1005.40 2205.00 1199.60 24.50 83.00 58.504 IARI, New Delhi  960.80 1514.00 553.20 23.50 35.49 11.995 PAU, Ludhiana 949.20 1459.80 510.60 23.00 138.75 115.756 IARI RS, Karnal 974.60 1174.00 199.40 23.50 33.69 10.197 SDAU, Vijapur  819.10 960.02 140.92 20.00 116.28 96.288 BISA Ludhiana  709.80 935.00 225.20 17.00 19.12 2.129 JNKVV Jabalpur  727.10 836.29 109.19 19.50 102.00 82.5010 BISA, Jabalpur  386.00 752.00 366.00 11.00 18.14 7.14Total   10873 15763 4890 270 814 545
Per	Cent	Share		 73.97	 71.86	 67.58	 71.01	 76.83	 80.08

Name	of	Variety	 No.	of	AgreementsDBW370 7DBW371 79DBW372 73DBW187 11DBW222 3

Name	of	Variety	 No.	of	AgreementsDBW303 12DBW316 3DBW327 23DWRB182 1
Total	 212

Signing	of	MoA	for	licensing	of	wheat	varieties	with	seed	companies	and	
farmer	producer	organizations
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Predominant	pathotypes	of	Puccinia	spp.	on	wheat	in	India
Wheat	Rust	pathogens	 Predominant	pathotypes
Puccinia	graminis	f. sp. tritici	(stem rust) 79G31(11), 62G29(40A) and 58G13-3 (40-2)
Puccinia	triticina	(leaf rust) 121R60-1(77-9), 121R60-1,7 (52-4) and 121R63-1(77-5)
Puccinia	striiformis	f. sp. tritici	(stripe rust) 238S119, 110S119 and 46S119

Rust	resistant	wheat	lines	in	AVT	(2023-24)
Rusts	 No.	of	lines	 Variety/lineBrown, Black and Yellow 01 VL2059Brown and Black 27 CG1029, DBW426, GW547(I), GW554, GW555, GW556, HD3090(C),   HI1563(C), HI1633(C), HI1634, HI1650, HI1669, HI1674, HI1683,   HI1684, HI1687, HP1978, LOK79, MACS6222, MACS6768,   MACS6829, MACS6830, NIAW4114, NIAW4120, NIAW4267,   NIAW4432, WSM138 Brown and Yellow 01 PBW908 Black and Yellow 02 PBW916, WH1402(I)(C) Brown only 10 CG1036, HI1665, MACS3949, MACS4125, MACS4131, MACS4135,   MPO1398(d), PBW833, UAS446, UAS484Black only 13 AKAW5100, CG1040(I), DBW110, DBW173(C), DBW443, HD3447,   HI1655, K1317(C)*, MACS6844, MP1378(I), PBW771(C), PBW891,   VL907(C) Yellow only 14 BCW29, DBW476, DBW477, HD3455, HD3494, JKW304, NW8071,   PBW725, PBW913, PBW915, PBW921, PBW927, PBW957, PBW958 * Different seed lot to that of previous cropping season
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Diversity	for	rust	resistance	genes	in	AVT	lines	
Rust		 No.	of	lines	 Number	of	genes	inferred:	Details	of	resistance	genesStripe 80 Three:  Yr2,	Yr9,  and YrALeaf 115 Eight: Lr1,	Lr3,	Lr10,	Lr13,	Lr23,	Lr24,	Lr26,	and	Lr28Stem 121 Thirteen: Sr2,	Sr5,	Sr7b,	Sr8a,	Sr8b,	Sr9b,	Sr9e,	Sr11,	Sr13,	Sr24,	Sr28,	Sr30 and Sr31
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Karnal	bunt	situation	in	the	country	during	2023-24	crop	seasons
State	 Total	samples	 Infected	samples	 Infected	samples	(%)	 Range	of	infection	(%)Punjab  3053 17 0.006 0.00 -0.05Haryana 2764 376 13.60 0.00-7.3Rajasthan 430 129 30.00 0.1-5.0Uttrakhand  991 10 1.00 0.00-0.25Gujarat 222 0 -- --Madhya Pradesh  386 0 -- --Maharashtra 204 0 -- --Karnataka 50 0 -- --Overall 8100 532 6.56 0.00-7.3
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Zone-wise	details	of	the	coordinated	varietal	evaluation	trials
Trial	Series	 Locations	 Trials		 Trials	not	conducted	 Rejected	 Centres
	 	 conducted	 Number	 Centres	 Number	 	
North	Western	Plain	ZoneIR-TS-DOS-TAS 10 10 - - 01 JammuIR-LS-DOS-TAS 10 10 - - 03 Durgapura, Jammu, KarnalIR-TS-HL-DOS (Barley) 03 03 - - - IR-SL- LON (Barley) 02 02 - - - 
Total	 25	 25	 	 	 04	
North	Eastern	Plain	ZoneIR-TS-DOS-TAS 09 08 01 RPCAU Pusa 01 KanpurIR-SL- LON (Barley) 02 02 - - - IR-TS-FB- DOS (Barley) 03 03 - - - 
Total	 14	 13	 01	 	 01	
Central	Zone	 	 	 	 	 	IR-TS-DOS-TAD 08 08 - - 02 Jabalpur, VijapurIR-LS-DOS-TAS 08 08 - - - RIR-TS-TAD 06 06 - - - SPL-IR-ES-HYPT 05 05 - - - IR-TS-HL-DOS (Barley) 03 03 - - 01 Vijapur
Total	 30	 30	 	 	 03	

Performance	of	new	genotypes	in	various	agro-climatic	zones

Trial	Series	 Locations	 Trials		 Trials	not	conducted	 Rejected	 Centres
	 	 conducted	 Number	 Centres	 Number	
Peninsular	ZoneIR-TS-DOS-TAD 04 04 - - - -IR-LS-DOS-TAS 04 04 - - - -
Total	 08	 08	 	 	 	
Grand	Total		 77	 76	 01	 	 08

Zone	wise	trial	 Test	entries	 Entry	sowing	superiority	 Best	 Yield		 Locations
	 	 Numerical	 Signi�icant	 check	 gain,	%
North	Western	Plain	ZoneIR-TS-DOS-TAS HI 1668, HD 3471M,  - - HD 3386 - 09 DBW 386 IR-LS-DOS-TAS HD 3428 HD 3428  JKW 261 0.67 07IR-TS-HL-DOS DWRB 223 - - Karan 16 - 03IR-SL- LON    KB 2031 - - NDB 1173 - 02
North	Eastern	Plain	ZoneIR-TS-DOS-TAS DBW 386 DBW 386  PBW 826 0.23 07IR-SL- LON    KB 2031 - KB 2031 NDB 1173 1.97 02IR-TS-FB- DOS UPB 1106 - - DWRB 137 - 03
Central	Zone	 	 	 	 	 	IR-TS-DOS-TAD HI 1669 - - GW 322 - 06IR-LS-DOS-TAS HI 1674 - - HI 1634 - 08RIR-TS-TAD DBW 441M  - - DBW 359 (I) - 06SPL-IR-ES-HYPT CG 1044, GW 543 - -DBW 377 (I) - 05IR-TS-HL-DOS DWRB 223 - - Karan 16 - 02
Peninsular	ZoneIR-TS-DOS-TAD WH 1306, NWS 2222,  NWS 2222 - MACS 6222 2.1 04 DBW 443, PBW 891,  AKAW 5100 IR-LS-DOS-TAS HI 1674, LOK 79,  NIAW 4120, - HD 3090 3.72 04 NIAW 4114, NIAW 4120 NIAW 4114    1.76  LOK 79   0.09 
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Zone-wise	details	of	the	coordinated	varietal	evaluation	trials
Trial	Series	 Locations	 Trials		 Trials	not	conducted	 Rejected	 Centres
	 	 conducted	 Number	 Centres	 Number	 	
North	Western	Plain	ZoneIR-TS-DOS-TAS 10 10 - - 01 JammuIR-LS-DOS-TAS 10 10 - - 03 Durgapura, Jammu, KarnalIR-TS-HL-DOS (Barley) 03 03 - - - IR-SL- LON (Barley) 02 02 - - - 
Total	 25	 25	 	 	 04	
North	Eastern	Plain	ZoneIR-TS-DOS-TAS 09 08 01 RPCAU Pusa 01 KanpurIR-SL- LON (Barley) 02 02 - - - IR-TS-FB- DOS (Barley) 03 03 - - - 
Total	 14	 13	 01	 	 01	
Central	Zone	 	 	 	 	 	IR-TS-DOS-TAD 08 08 - - 02 Jabalpur, VijapurIR-LS-DOS-TAS 08 08 - - - RIR-TS-TAD 06 06 - - - SPL-IR-ES-HYPT 05 05 - - - IR-TS-HL-DOS (Barley) 03 03 - - 01 Vijapur
Total	 30	 30	 	 	 03	

Performance	of	new	genotypes	in	various	agro-climatic	zones

Trial	Series	 Locations	 Trials		 Trials	not	conducted	 Rejected	 Centres
	 	 conducted	 Number	 Centres	 Number	
Peninsular	ZoneIR-TS-DOS-TAD 04 04 - - - -IR-LS-DOS-TAS 04 04 - - - -
Total	 08	 08	 	 	 	
Grand	Total		 77	 76	 01	 	 08

Zone	wise	trial	 Test	entries	 Entry	sowing	superiority	 Best	 Yield		 Locations
	 	 Numerical	 Signi�icant	 check	 gain,	%
North	Western	Plain	ZoneIR-TS-DOS-TAS HI 1668, HD 3471M,  - - HD 3386 - 09 DBW 386 IR-LS-DOS-TAS HD 3428 HD 3428  JKW 261 0.67 07IR-TS-HL-DOS DWRB 223 - - Karan 16 - 03IR-SL- LON    KB 2031 - - NDB 1173 - 02
North	Eastern	Plain	ZoneIR-TS-DOS-TAS DBW 386 DBW 386  PBW 826 0.23 07IR-SL- LON    KB 2031 - KB 2031 NDB 1173 1.97 02IR-TS-FB- DOS UPB 1106 - - DWRB 137 - 03
Central	Zone	 	 	 	 	 	IR-TS-DOS-TAD HI 1669 - - GW 322 - 06IR-LS-DOS-TAS HI 1674 - - HI 1634 - 08RIR-TS-TAD DBW 441M  - - DBW 359 (I) - 06SPL-IR-ES-HYPT CG 1044, GW 543 - -DBW 377 (I) - 05IR-TS-HL-DOS DWRB 223 - - Karan 16 - 02
Peninsular	ZoneIR-TS-DOS-TAD WH 1306, NWS 2222,  NWS 2222 - MACS 6222 2.1 04 DBW 443, PBW 891,  AKAW 5100 IR-LS-DOS-TAS HI 1674, LOK 79,  NIAW 4120, - HD 3090 3.72 04 NIAW 4114, NIAW 4120 NIAW 4114    1.76  LOK 79   0.09 
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Zone-wise	details	of	the	special	agronomic	trials
Trial	Series	 Locations	 Trials	conducted	 Trials	not	conducted
	 	 Number	 Centres
Northern	Hill	ZoneSPL-2: Effect of seed rate and growth regulators 01 01 - -on wheat productivity  SPL-3: Precision N management in wheat using  01 01 - -green seeker tool SPL-5: Ef�icacy of herbicides against broad-leave 02 02 - -d weed �lora of barley SPL-6: Effect of seed rate and growth regulators 01 01 - -on barley productivity  
Total	 05	 05	 -	 -
North	Western	Plains	ZoneSPL-1: Effect of tillage, rice residue and microbial  03 03 - -consortia management on wheat productivity SPL-2: Effect of seed rate and growth regulators on  08 07 01 Jammuwheat productivity SPL-3: Precision N management in wheat using 06 06 - - green seeker tool SPL-4: Intercropping of oilseed/pulses with  02 00 02 Hisar, Jammuwheat and barley SPL-5: Ef�icacy of herbicides against broad-leaved 04 04 - - weed �lora of barley SPL-6: Effect of seed rate and growth regulators on barley productivity 06 05 01 Ludhiana
Total	 29	 25	 04	
North	Eastern	Plains	ZoneSPL-1: Effect of tillage, rice residue and microbial  02 01 01 Kalyaniconsortia management on wheat productivity SPL-3: Precision N management in wheat using green 04 03 01 Kanpur seeker tool SPL-4: Intercropping of oilseed/pulses with wheat 07 05 02 RPCAU Pusa, Sabour and barley SPL-5: Ef�icacy of herbicides against broad-leaved  04 02 02 Kalyani, Kanpurweed �lora of barley 
Total	 17	 11	 06	
Central	ZoneSPL-3: Precision N management in wheat using  01 01 - -green seeker tool SPL-5: Ef�icacy of herbicides against broad-leaved 04 04 - -weed �lora of barley 
Total	 05	 05	 -	
Peninsular	ZoneSPL-3: Precision N management in wheat using green  01 01 - -seeker tool 
Total	 01	 01	 -	 -
Grand	Total		 57	 47	 10	
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Zone-wise	details	of	the	special	agronomic	trials
Trial	Series	 Locations	 Trials	conducted	 Trials	not	conducted
	 	 Number	 Centres
Northern	Hill	ZoneSPL-2: Effect of seed rate and growth regulators 01 01 - -on wheat productivity  SPL-3: Precision N management in wheat using  01 01 - -green seeker tool SPL-5: Ef�icacy of herbicides against broad-leave 02 02 - -d weed �lora of barley SPL-6: Effect of seed rate and growth regulators 01 01 - -on barley productivity  
Total	 05	 05	 -	 -
North	Western	Plains	ZoneSPL-1: Effect of tillage, rice residue and microbial  03 03 - -consortia management on wheat productivity SPL-2: Effect of seed rate and growth regulators on  08 07 01 Jammuwheat productivity SPL-3: Precision N management in wheat using 06 06 - - green seeker tool SPL-4: Intercropping of oilseed/pulses with  02 00 02 Hisar, Jammuwheat and barley SPL-5: Ef�icacy of herbicides against broad-leaved 04 04 - - weed �lora of barley SPL-6: Effect of seed rate and growth regulators on barley productivity 06 05 01 Ludhiana
Total	 29	 25	 04	
North	Eastern	Plains	ZoneSPL-1: Effect of tillage, rice residue and microbial  02 01 01 Kalyaniconsortia management on wheat productivity SPL-3: Precision N management in wheat using green 04 03 01 Kanpur seeker tool SPL-4: Intercropping of oilseed/pulses with wheat 07 05 02 RPCAU Pusa, Sabour and barley SPL-5: Ef�icacy of herbicides against broad-leaved  04 02 02 Kalyani, Kanpurweed �lora of barley 
Total	 17	 11	 06	
Central	ZoneSPL-3: Precision N management in wheat using  01 01 - -green seeker tool SPL-5: Ef�icacy of herbicides against broad-leaved 04 04 - -weed �lora of barley 
Total	 05	 05	 -	
Peninsular	ZoneSPL-3: Precision N management in wheat using green  01 01 - -seeker tool 
Total	 01	 01	 -	 -
Grand	Total		 57	 47	 10	
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Promising	Genotypes	for	Various	Quality	Parameters
Parameter	 Value	 Genotypes

(T.	aestivum)Protein   >_ 12.5% NEPZ: PBW915, KRL2106, DBW107 (C), UP3124, PBW833 (C), WH1323, WH1324  CZ:GW547(I) (C), MACS6768 (C), HI1634 (C), MP4010 (C), MACS6830, DBW428  PZ: AKAW5100*, DBW443*, CG1045, LOK79*, NIAW4114*, HI1674*, HD3090(C),   Raj4083 (C), HI1633 (C), NIAW4432, MACS6830, HI1687, DBW426, MACS6829,   HI1605 (C), NIAW3170 (C), DBW359 (I) (C), CG1047, NIAW4267  HYPT	(CZ):	DBW434

Promising	T.	aestivum	genotypes	for	chapati	(Score	>8.0)
Category	 GenotypesCheck HI1650 (C) (CZ-ITS)AVT HD3428* (NWPZ-ILS),NWS2222* (PZ-ITS), NIAW4114* (PZ-ILS)
Promising	T.	aestivum	genotypes	for	bread	(Loaf	volume	~600	ml)
Category	 GenotypesCheck DBW222 (C) (NWPZ-ITS), JKW261 (C) (NWPZ-ILS), DBW173 (C) (NWPZ-ILS),  GW547 (I) (C) (CZ-ITS), HI1634 (C) (CZ-ILS), CG1040(I) (C) (CZ-RITS), MP1378(I) (C) (PZ-ITS), HD3090 (C) (PZ-ILS), DBW187 (C) (CZ-HYPT), DBW377 (I) (C) (CZ-HYPT)AVT PBW891* (PZ-ITS), AKAW5100* (PZ-ITS), GW543* (CZ-HYPT)

Variability	in	the	quality	parameters	of	T.	aestivum	in	AVT’s

Parameter	 Value	 GenotypesSedimentation > 60 ml NEPZ:	WH1323value  PZ:	MACS6842, DBW359 (I)(C)  HYPT	(CZ): DBW187 (C), WH1320Hardness Index < 35 NHZ: VL2041 (C)  NWPZ: NIAW3170 (C)  HYPT	(CZ): DBW445
(T.	aestivum)Iron >_ 40ppm NHZ: HS562(C), VL907 (C), VL2041 (C), HPW349 (C), VL2059M  NWPZ: HI1668*, HD3086 (C),PBW957M, HD3428*, DBW173 (C), NW8071,   DBW422, HI1653 (C), HD3369 (C), PBW644 (C), NIAW3170 (C), DBW296 (C),   PBW927  NEPZ:	HI1563 (C), HD3171 (C), JKW304  CZ: HI1650 (C), MACS6768 (C), HI1683,MACS6830, DBW110(C),CG1036 (C),   NIAW4267, UAS3029, DBW432   PZ: PBW891*, WH1306*, NWS2222*, DBW443*, MACS6222 (C), MP1378(I) (C),   UAS3026, MACS6844, CG1045, LOK79*,NIAW4120*, RAJ4083 (C), DBW425,   MACS6830, HI1687, DBW426, MACS6829, HI1605 (C), HI1665(I) (C), DBW359(I)   (C), CG1047, NIAW4267  HYPT(NWPZ): DBW327 (C)  HYPT(CZ): CG1044*,DBW377(I) (C), DBW327(I) (C), MP1399, PBW906, DBW436Zinc >_ 40ppm NHZ:	VL907 (C), VL2059M  NWPZ: DBW417, HD3494M  CZ:	HI1669*, GW547(I) (C), MACS6768 (C), GW555, HI1634 (C), MP4010 (C),   CG1029 (C), UAS3029   PZ: WH1306*, DBW443*, GW322 (C), MACS6222 (C), MP1378(I) (C), MP3570,   CG1045, LOK79*, HI1674*, HD3090 (C), RAJ4083 (C), HI1633 (C), DBW425,   MACS6830, HI1687, DBW426, MACS6829, DBW359(I) (C), CG1047, NIAW4267
(T.	durum)Protein   >13.0% PZ:	UAS446(d) (C), UAS478(d)(I) (C), MACS4131(d), GW1368(d), HI8852(d),   UAS484(d), HI8851(d)Sedimentation  >_ 40ml CZ:	MPO1395(d), MACS4135(d), MPO1398(d)value  PZ: MACS3949(d)(C),DDW62(d),MPO1395(d),MACS4135(d),UAS446(d)(C),   UAS484(d)Yellow Pigment > 7.0ppm CZ:	UAS484(d)   PZ: HI8848(d), MACS4135(d), UAS478(d)(I) (C), HI8852(d), UAS484(d)Iron >_ 40ppm CZ:	MACS4125(d), MP01395(d), HI8851(d)   PZ: DDW62(d), HI8852(d), HI8851(d)Zinc >_ 40ppm CZ:	HI8737(d) (C), HI8713(d) (C), MACS4125(d), MACS4135(d), HI8850(d),   HI8848(d)  PZ: HI8737(d) (C), MACS3949(d) (C), HI8849(d), HI8850(d), HI8848(d),   MACS4135(d), UAS446(d) (C), UAS478(d)(I) (C), MACS4131(d), GW1368(d),   HI8852(d), HI8851(d)

Parameter	 NWPZ	 NEPZ	 CZ	 PZ	 NHZ	 Overall		GAS (Max. 10.0) 6.2 5.8 6.6 6.6 6.3 6.3 (5.7-6.6) (5.2-6.4) (6.3-7.2) (5.9-7.4) (6.1-6.5) (5.2-7.4)Hectolitre Weight  80.0 75.6 81.4 79.5 80.6 79.4(kg/hl) (77.0-82.3)  (70.5-79.9) (79.4-83.8) (75.3-83.1) (78.8-82.0) (70.5-83.8)Protein content 11.2 12.0 11.9 12.7 10.1 11.6 (%) (10.2-11.9)  (10.9-13.0) (10.5-13.1) (11.0-13.9) (8.8-11.3) (8.8-13.9)Sedimentation 51.7 51.0 46.3 50.7 44.0 48.7value (ml) (39-60) (42-61) (37-57) (36-63) (38-48) (36-63)Grain hardness  78.9 77.3 76.1 75.4 62.9 74.1index (33.5-96.7) (66.3-87.4) (66.6-88.5) (39.9-85.4) (32.5-82.9) (32.5-96.7)Iron (ppm) 39.2 37.3 38.0 40.9 45.5 40.2 (34.9-42.3) (32.7-44.1) (34.2-41.7) (34.8-47.0) (40.4-48.2) (32.7-48.2)Zinc (ppm) 35.6 29.7 38.0 40.3 37.7 36.3 (28.9-44.7) (25.1-35.9) (33.2-43.4) (35.7-48.9) (32.4-43.0)  (25.1-48.9)Wet gluten (%) 27.2  26.1 30.6 31.9 - 29.0 (23.9-28.9) (23.8-29.1) (25.3-34.5) (27.6-35.3)  (23.8-35.3)Dry gluten (%) 9.0 8.7 10.0 10.4 - 9.5 (7.8-9.6) (8.2-9.6) (8.2-11.6) (8.8-11.8)  (7.8-11.8)
Director's Report 2023-24 42 Director's Report 2023-24 43



Promising	Genotypes	for	Various	Quality	Parameters
Parameter	 Value	 Genotypes

(T.	aestivum)Protein   >_ 12.5% NEPZ: PBW915, KRL2106, DBW107 (C), UP3124, PBW833 (C), WH1323, WH1324  CZ:GW547(I) (C), MACS6768 (C), HI1634 (C), MP4010 (C), MACS6830, DBW428  PZ: AKAW5100*, DBW443*, CG1045, LOK79*, NIAW4114*, HI1674*, HD3090(C),   Raj4083 (C), HI1633 (C), NIAW4432, MACS6830, HI1687, DBW426, MACS6829,   HI1605 (C), NIAW3170 (C), DBW359 (I) (C), CG1047, NIAW4267  HYPT	(CZ):	DBW434

Promising	T.	aestivum	genotypes	for	chapati	(Score	>8.0)
Category	 GenotypesCheck HI1650 (C) (CZ-ITS)AVT HD3428* (NWPZ-ILS),NWS2222* (PZ-ITS), NIAW4114* (PZ-ILS)
Promising	T.	aestivum	genotypes	for	bread	(Loaf	volume	~600	ml)
Category	 GenotypesCheck DBW222 (C) (NWPZ-ITS), JKW261 (C) (NWPZ-ILS), DBW173 (C) (NWPZ-ILS),  GW547 (I) (C) (CZ-ITS), HI1634 (C) (CZ-ILS), CG1040(I) (C) (CZ-RITS), MP1378(I) (C) (PZ-ITS), HD3090 (C) (PZ-ILS), DBW187 (C) (CZ-HYPT), DBW377 (I) (C) (CZ-HYPT)AVT PBW891* (PZ-ITS), AKAW5100* (PZ-ITS), GW543* (CZ-HYPT)

Variability	in	the	quality	parameters	of	T.	aestivum	in	AVT’s

Parameter	 Value	 GenotypesSedimentation > 60 ml NEPZ:	WH1323value  PZ:	MACS6842, DBW359 (I)(C)  HYPT	(CZ): DBW187 (C), WH1320Hardness Index < 35 NHZ: VL2041 (C)  NWPZ: NIAW3170 (C)  HYPT	(CZ): DBW445
(T.	aestivum)Iron >_ 40ppm NHZ: HS562(C), VL907 (C), VL2041 (C), HPW349 (C), VL2059M  NWPZ: HI1668*, HD3086 (C),PBW957M, HD3428*, DBW173 (C), NW8071,   DBW422, HI1653 (C), HD3369 (C), PBW644 (C), NIAW3170 (C), DBW296 (C),   PBW927  NEPZ:	HI1563 (C), HD3171 (C), JKW304  CZ: HI1650 (C), MACS6768 (C), HI1683,MACS6830, DBW110(C),CG1036 (C),   NIAW4267, UAS3029, DBW432   PZ: PBW891*, WH1306*, NWS2222*, DBW443*, MACS6222 (C), MP1378(I) (C),   UAS3026, MACS6844, CG1045, LOK79*,NIAW4120*, RAJ4083 (C), DBW425,   MACS6830, HI1687, DBW426, MACS6829, HI1605 (C), HI1665(I) (C), DBW359(I)   (C), CG1047, NIAW4267  HYPT(NWPZ): DBW327 (C)  HYPT(CZ): CG1044*,DBW377(I) (C), DBW327(I) (C), MP1399, PBW906, DBW436Zinc >_ 40ppm NHZ:	VL907 (C), VL2059M  NWPZ: DBW417, HD3494M  CZ:	HI1669*, GW547(I) (C), MACS6768 (C), GW555, HI1634 (C), MP4010 (C),   CG1029 (C), UAS3029   PZ: WH1306*, DBW443*, GW322 (C), MACS6222 (C), MP1378(I) (C), MP3570,   CG1045, LOK79*, HI1674*, HD3090 (C), RAJ4083 (C), HI1633 (C), DBW425,   MACS6830, HI1687, DBW426, MACS6829, DBW359(I) (C), CG1047, NIAW4267
(T.	durum)Protein   >13.0% PZ:	UAS446(d) (C), UAS478(d)(I) (C), MACS4131(d), GW1368(d), HI8852(d),   UAS484(d), HI8851(d)Sedimentation  >_ 40ml CZ:	MPO1395(d), MACS4135(d), MPO1398(d)value  PZ: MACS3949(d)(C),DDW62(d),MPO1395(d),MACS4135(d),UAS446(d)(C),   UAS484(d)Yellow Pigment > 7.0ppm CZ:	UAS484(d)   PZ: HI8848(d), MACS4135(d), UAS478(d)(I) (C), HI8852(d), UAS484(d)Iron >_ 40ppm CZ:	MACS4125(d), MP01395(d), HI8851(d)   PZ: DDW62(d), HI8852(d), HI8851(d)Zinc >_ 40ppm CZ:	HI8737(d) (C), HI8713(d) (C), MACS4125(d), MACS4135(d), HI8850(d),   HI8848(d)  PZ: HI8737(d) (C), MACS3949(d) (C), HI8849(d), HI8850(d), HI8848(d),   MACS4135(d), UAS446(d) (C), UAS478(d)(I) (C), MACS4131(d), GW1368(d),   HI8852(d), HI8851(d)

Parameter	 NWPZ	 NEPZ	 CZ	 PZ	 NHZ	 Overall		GAS (Max. 10.0) 6.2 5.8 6.6 6.6 6.3 6.3 (5.7-6.6) (5.2-6.4) (6.3-7.2) (5.9-7.4) (6.1-6.5) (5.2-7.4)Hectolitre Weight  80.0 75.6 81.4 79.5 80.6 79.4(kg/hl) (77.0-82.3)  (70.5-79.9) (79.4-83.8) (75.3-83.1) (78.8-82.0) (70.5-83.8)Protein content 11.2 12.0 11.9 12.7 10.1 11.6 (%) (10.2-11.9)  (10.9-13.0) (10.5-13.1) (11.0-13.9) (8.8-11.3) (8.8-13.9)Sedimentation 51.7 51.0 46.3 50.7 44.0 48.7value (ml) (39-60) (42-61) (37-57) (36-63) (38-48) (36-63)Grain hardness  78.9 77.3 76.1 75.4 62.9 74.1index (33.5-96.7) (66.3-87.4) (66.6-88.5) (39.9-85.4) (32.5-82.9) (32.5-96.7)Iron (ppm) 39.2 37.3 38.0 40.9 45.5 40.2 (34.9-42.3) (32.7-44.1) (34.2-41.7) (34.8-47.0) (40.4-48.2) (32.7-48.2)Zinc (ppm) 35.6 29.7 38.0 40.3 37.7 36.3 (28.9-44.7) (25.1-35.9) (33.2-43.4) (35.7-48.9) (32.4-43.0)  (25.1-48.9)Wet gluten (%) 27.2  26.1 30.6 31.9 - 29.0 (23.9-28.9) (23.8-29.1) (25.3-34.5) (27.6-35.3)  (23.8-35.3)Dry gluten (%) 9.0 8.7 10.0 10.4 - 9.5 (7.8-9.6) (8.2-9.6) (8.2-11.6) (8.8-11.8)  (7.8-11.8)
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Average	values	of	different	quality	parameters	in	NIVT	Trials
T.	aestivum

T.	durum	

Variability	in	the	quality	parameters	of	T.	durum	in	AVT’s
Parameter	 CZ	 PZ	 OverallGrain Appearance score(Max. 10.0) 7.3 (6.2-8.0) 6.9  (6.1-7.5) 7.1 (6.1-8.0)Hectolitre Weight (kg/hl) 83.1 (81.7-84.4) 80.4 (69.2-83.7) 81.8 (69.7-84.4)Protein content (%) 11.7 (11.2-12.2) 12.6 (10.9-14.4) 12.2 (10.9-14.4)Sedimentation value (ml) 37.0 (31-43) 38.5 (31-46) 37.8 (31-46)Grain hardness index 90.5 (76.2-100.2) 82.0 (77.2-88.5) 86.3 (76.2-100.2)Iron (ppm) 38.6 (36.4-42.0) 38.7 (35.2-43.7) 38.7 (35.2-43.7)Zinc (ppm) 39.5 (36.0-44.3) 40.9 (37.3-43.2) 40.2 (36.0-44.3)Yellow pigment (ppm) 6.1 (4.7-7.3) 6.6 (5.1-8.2) 6.4 (4.7-8.2)
Trial	 Zone	 Grain	appearance		 Hectolitre	 Protein	(%)		 Sedimentation	 Phenol	test
	 	 Score	(Max	10)	 Weight	(Kg/hl)	 	 value	(ml)	 (Max	10)NIVT 1A NWPZ 6.2 78.0 11.1 45.1 4.8NIVT 1A NEPZ 6.0 76.5 10.5 47.4 4.4NIVT 1A Overall 6.1 77.5 10.9 45.9 4.7NIVT 1B NWPZ 6.4 78.9 10.9 46.5 6.8NIVT 1B NEPZ 6.4 76.3 10.4 44.2 6.3NIVT 1B Overall 6.4 77.9 10.7 45.7 6.6NIVT 2 CZ 6.3 78.4 11.6 40.9 4.7NIVT 2 PZ 6.4 78.1 12.0 43.5 4.7NIVT 2 Overall 6.3 78.3 11.8 42.0 4.7NIVT 3A NWPZ 5.8 77.5 11.6 53.0 7.1NIVT 3A NEPZ 5.4 75.1 12.7 58.2 6.9NIVT 3A Overall 5.6 76.7 11.9 54.8 7.0NIVT 3B CZ 6.7 79.9 11.4 47.9 6.4NIVT 3B PZ 6.1 77.8 11.4 48.8 6.4NIVT 3B Overall 6.4 79.0 11.4 48.3 6.4NIVT 5A NWPZ 6.8 79.5 11.3 49.0 4.9NIVT 5A NEPZ 5.7 76.5 11.7 55.0 6.9NIVT 5A Overall 6.4 78.4 11.4 51.0 5.7NIVT 6 NWPZ 6.4 79.2 12.4 45.0 6.8NIVT 6 CZ 6.3 79.6 12.1 42.4 -NIVT 6 Overall 6.3 79.4 12.3 43.7 6.8
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Genetic	stocks	registered	with	ICAR-NBPGR	New	Delhi	during	2023-24
SN	 Name	 INGRN	 Trait	(s)	 Institute1 DWRBG15 INGR23084 High protein (14.6%) and β-glucan contents in  ICAR-IIWBR, Karnal   grains (6.0%) in six-row hulless barley 2 DWRBG16 INGR23085 High β-glucan (6.1%) in six-row hulless barley ICAR-IIWBR, Karnal3 DWRBG19 INGR23086 Low beta glucan (3.7%) in two-row malt  barley ICAR-IIWBR, Karnal4. IC0138110-Sel INGR23087 Early heading, Early maturity ICAR-NBPGR, New Delhi5. IC113045-Sel INGR23088 Drought tolerance at seedling and adult pant stage ICAR-NBPGR, New Delhi6. DWRBG25  INGR24019 Highter grain β-glucan content (8.0% DWB) ICAR-IIWBR, Karnal (Tested as INBON  Bold grain percentage (90.7%) -HI-(2016)-73)  High Protein content (16.1% DWB) 7. EC0578359-SEL INGR24020 Salinity tolerance (at 200 MM NaCI) ICAR-NBPGR, New Delhi8. EC0299361-SEL INGR24021 Salinity tolerance (at 200 MM NaCI) ICAR-NBPGR, New Delhi

Barley	variety	dedicated	to	the	nation
Variety	 Parentage	 Zone	 Av.yield	 Pot.	yield	 Developed	at	 Production	
	 	 	 (q/ha)	 	(q/ha)	 		 conditionDWRB 219 BETZS/ North West Plain   54.94  92.96 ICAR-Indian Institute Timely sown and (For malting  DWRB88   Zone of India (Punjab,    of Wheat and Barley  Irrigated conditions.  purpose  Haryana, Western UP    Research  Resistant to rust and    & Rajasthan)    moderately tolerance      to lodging.
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SN	 Trial	name	 Zone	 Signi�icantly	superior		in	grain	yield	over	check16. IVT-FB CZ ***** 
f.	 Dual	Purpose	Barley	Trials	(Plains)17. IVT-DP NWPZ JHSBB19, JHSBB16, JHSBB22, JHSBB28,     DWRB2318, DWRB2313 18. IVT-DP NEPZ NONE  19. IVT-DP CZ DWRB2316, DWRB2313, JHSF21

Promising	entries	in	different	trials	during	2023-24
SN	 Trial	name	 Zone	 Signi�icantly	superior		in	grain	yield	over	check	
a.	 Malt	Barley	Trials	(Plains)1. AVT-I-MB NWPZ DWRB235, DWRB238, RD3064 2. IVT-IR-MB NWPZ DWRB2307, DWRB2309, DWRB2311, DWRB2312,     RD3084, RD3086, RD3105, PL958, PL959 
b.	 Rainfed	Barley	Trial	(Plains)3. AVT/IVT-Rainfed NEPZ None  
c. Salinity/Alkalinity	Barley	Tolerance	Trials	(Plains)4. IV/AVT-Sal/Alk Plains RD3102 
d.	 Hulless	Barley	Trials	(Plains)5. AVT-(I&II) -HB NWPZ DWRB223, DWRB244 6. AVT-(I&II) -HB CZ None 7. IVT-HB NWPZ None 8.  IVT-HB NEPZ DWRB2304, DWRB2306, PL960, RD3088, RD3089,     RD3091, RD3092, UPB11219. IVT-HB CZ PL960, RD3088, RD3089, UPB1121 
e.	 Rainfed	Trials	(Hills)10. IVT/AVT-FB NHZ HBL884, VLB187     11. IVT/AVT-DP NHZ BHS552, BHS498, HBL884, VLB184, UPB1118  AVT-1-HB NHZ None 12. IVT-HB NHZ BHS499 
f.	 Feed	Barley	Trials	(Plains)	13. AVT-II-FB NEPZ UPB1106 14. IVT-FB NWPZ RD3095, BH1059, PL955 15. IVT-FB NEPZ BH1059, HUB290, PL955 Top	�ive	Indented	varieties	of	barley	for	Breeder	seed
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UPGMA	based	clustering	of	AVT-MB-NWPZ	2023-24	entries	and	checks	for	genetic	variability
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Rust	resistant	lines	in	NBDSN
Resistant	to	rusts	 No.	of	lines	 LinesStripe and stem 01 DWRB182 (C)Stripe and leaf 08 BHS498, GB1, RD2715 (C), RD3096, RD3097, RD3100, RD3104, RD3108
Resistant	to	rusts	 No.	of	lines	 LinesStripe 33 BH1058, BH1059, DWRB2301, DWRB2314, DWRB137 (C), DWRB2303, GB2,   HBL888, HUB290, HUB291, HUB113, JHSBB19, JHSBD11, JHSBD22, JHSBF21,   JHSBF28, PL 955, PL 956, RD 2552 (C), RD3095, RD-2794 (C), RD2899 (C),   RD2907(C), RD3088, RD3089, RD3090, RD3102, RD3103, RD3111, UPB1122,   UPB1123, UPB1119, UPB1120Stem 02 DWRB2319, UPB1124Leaf 15 BHS-380(C), BHS400(C), BHS501, DWRB2315, DWRB2312, DWRB238, HBL113(C),  HBL885, NDB1821, NDB1829, RD3080, RD3093, RD3107, UPB1121, VLB186
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International	trials	and	nurseries	evaluated	during	crop	season	2023-24
SN.		 Trials/Nurseries	 Genotypes	 National	check	 #	Sets	 Locations
	 	 received		1 2024 International Barley Yield Trial for Feed Forage  24 DWRB137 4 Durgapura, Hisar,  and Malt in Favourable Environments (IBYT-FFM-24)    Kanpur, Karnal2 2024 International Barley Yield Trial for Arid and  24 Lakhan 4 Pantnagar, Karnal Semi-Arid regions (IBYT-ASA)     Durgapura, Kanpur, 3 2024 International Barley Observation Nursery  147 + 6 DWRB137 5 Hisar, Kanpur,  (IBON-24)  checks   Karnal, Ludhiana,     Durgapura, 
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Rust	resistant	lines	in	EBDSN
Resistant	to	rusts	 No.	of	lines	 LinesStripe and stem 01 DWRB182Stripe and leaf 04 BHS474, BHS478, BHS479, BHS481Stripe 12 DWRB127, DWRB137, DWRB143, HLR134, HLR271, HLR272, HLR273, HVS27,   RD2794, RD2907, RD3077, RD3078Stem 01 HVS9Leaf 04 BHS486, DWRB190, VLB175, DWRB240

Effect	of	bioagents	and	vermicompost	on	cyst	nematode	and	plant	growth	parameters	of	barley	under	screen	
house	conditions	[SL-Shoot	length	(cm),	RL-Root	length	(cm),	FSW-Fresh	shoot	weight	(g),	FRW-Fresh	root	
weight	(g),	DSW-Dry	shoot	weight	(g),	DRW-Dry	root	weight	(g)].
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***	Signi�icant	at	1	per	cent	level,	**	Signi�icant	at	5	per	cent	level

State	wiseperformance	of	the	Improved	barley	varieties	during	rabi	2023-24
State	 BFLDs	yield	(q/ha)	 Check		yield	(q/ha)	 Gain	(in	%)	HP/UT 29.25 21.75 34.48**Eastern UP 35.58 25.68 38.56***Central UP 34.78 24.40 42.52***Western UP 61.25 49.53 23.67***Bihar 38.28 31.03 23.37***All UP 37.78 27.60 36.87***J&K 33.05 20.98 57.57***Punjab 47.50 41.50 14.46***Haryana 43.60 40.18 08.53*Rajasthan (NWPZ) 57.90 51.78 11.83***Rajasthan (CZ) 40.78 32.45 25.65***All Rajasthan 51.38 44.43 15.64***MP 40.40 29.88 35.23***All India 42.05 33.83 24.32***

Zone	wise	productivity	over	regional	productivity	during	rabi2023-24
Zone	 BFLDs	yield	(q/ha)	 Regional		mean		yield	(q/ha)	 Gain	(%)NHZ 29.25 19.75 48.10**NEPZ 36.15 25.18 43.59***NWPZ 47.15 39.23 20.20***CZ 39.25 28.38 38.33***
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State wise yield gain in wheat demonstrations under  SCSP programme during  2023-24
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ndAction	Taken	Report	on	the	Major	Recommendations	of	the	62 	All	India	
Wheat	&	Barley	Research	Workers'	Meet	Held	at	Udaipur	August	28-30,	
2023

1.S.	N.	 Recommendations	 Action	Taken
Crop	ImprovementStrengthening of the cooperating centers to take-up work on pre-breeding activities and to initiate work on genome editing in wheat. IIWBR has started working on genome editing research since 2019 and established SDN1 method of CRISPR/Cas9 genome editing system in wheat using MS1 and GW2 genes for male sterility and grain weight improvement, respectively. Presently working on improving GABA for health bene�its using the gene GAD3.An ICAR-EFC funded project on “Enhancing climate resilience and ensuring food security with genome editing tool” has been sanctioned for IIWBR from Feb. 2023 with a grant in aid amount of Rs. 491.38 lakhs to work on Nitrogen use ef�iciency, Heat stress tolerance, Bioforti�ication of Fe and Zn and Resistant starch 2. S t r e n g t h e n i n g  o f  t h e  r e s e a r c h  w o r k  o n arabinoxylans (dietary �iber) and sharing of the BNI wheat lines with the breeders for gainfully utilization.

The BNI trait is being transferred in the Indian wheat varieties viz., DBW187, DBW222, DBW303, DBW327, etc. and the materiel is at F5 stage. Once the material is developed the same would be shared with the fellow breeders. 3. Augmentation of international collaborations to tackle climate change and developing climate smart wheat varieties. Many collaborative research projects along with MoUs  with CIMMYT, ICARDA, ICRISAT, BISA, JIRCAS for speci�ic work plan are being executed. 4. Capacity building programmes for new AICRP staff as a routine activity for precision in yield and disease data recording and reporting. Training programme was organized from March 11 to 15, 2024, in which 27 participants from different centres participated. 5. Strengthening of the cooperating centers to take-up work on pre-breeding activities and to initiate work on genome editing in wheat. PAU, VPKAS, ARI, Malan have been involved and also a net work project has been prepared.6. Adoption of the speed breeding program of CIMMYT to reduce the breeding time for new varieties PAU have developed a facility and centrescan use it from next season7. More impetus on bioforti�ication approach in wheat. Already initiated and Protien, Zinc and Iron are being taken care of8. Inclusion of few slides on pre-breeding work done in the PI- CI presentation. Will be included9. Comparison of TS/LS entries with their respective checks in NHZ. This year the trial was constituted for late sown and will be done10. Mechanization of sowing operations particularly for yield assessment trials to enhance precision of trial conduction and reporting Budgetary provisions under Equipment/ Capital will be made11. Strengthening of gene postulation work by including a greater number of resistance genes providing resistance against wheat rusts. This activity is under Shimla station
12. Strengthening dicoccum wheat programme by exploration of landraces to capture diversity for drought tolerance, gluten sensitivity, etc. Dharwad, ARI and Wellington centres were requested to take up this activity
13. More utilization of indigenous wheat and barley genotypes in the future breeding programme. Yes, more indigenous material is being shared now.14. Judicious use of genetic resources, capacity building and nourishing of new staff, relook at the distribution of trials, data recording, statistical analysis of the data, etc. 

All data online, voluntary centres reduced to 50 from 65, two trainings were organised for new comers, People from centres were sent to CIMMYT for training.
Resource	Management1. Scienti�ic validation of the natural farming practices in crops like wheat and barley. The work on scienti�ic validation of natural farming in wheat based cropping systems is going on.2. Diversi�ication and intensi�ication by double cropping and multiple cropping for improving productivity, pro�itability, and soil health. Extensive work on diversi�ication and intensi�ication of rice-wheat system has been done and being continued at ICAR-IIWBR, Karnal. Based on �indings, two technologies [ICAR-NRM-IIWBR-Technology-2023-069] have been certi�ied/accepted by ICAR.

Annexure I
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Crop	ImprovementStrengthening of the cooperating centers to take-up work on pre-breeding activities and to initiate work on genome editing in wheat. IIWBR has started working on genome editing research since 2019 and established SDN1 method of CRISPR/Cas9 genome editing system in wheat using MS1 and GW2 genes for male sterility and grain weight improvement, respectively. Presently working on improving GABA for health bene�its using the gene GAD3.An ICAR-EFC funded project on “Enhancing climate resilience and ensuring food security with genome editing tool” has been sanctioned for IIWBR from Feb. 2023 with a grant in aid amount of Rs. 491.38 lakhs to work on Nitrogen use ef�iciency, Heat stress tolerance, Bioforti�ication of Fe and Zn and Resistant starch 2. S t r e n g t h e n i n g  o f  t h e  r e s e a r c h  w o r k  o n arabinoxylans (dietary �iber) and sharing of the BNI wheat lines with the breeders for gainfully utilization.

The BNI trait is being transferred in the Indian wheat varieties viz., DBW187, DBW222, DBW303, DBW327, etc. and the materiel is at F5 stage. Once the material is developed the same would be shared with the fellow breeders. 3. Augmentation of international collaborations to tackle climate change and developing climate smart wheat varieties. Many collaborative research projects along with MoUs  with CIMMYT, ICARDA, ICRISAT, BISA, JIRCAS for speci�ic work plan are being executed. 4. Capacity building programmes for new AICRP staff as a routine activity for precision in yield and disease data recording and reporting. Training programme was organized from March 11 to 15, 2024, in which 27 participants from different centres participated. 5. Strengthening of the cooperating centers to take-up work on pre-breeding activities and to initiate work on genome editing in wheat. PAU, VPKAS, ARI, Malan have been involved and also a net work project has been prepared.6. Adoption of the speed breeding program of CIMMYT to reduce the breeding time for new varieties PAU have developed a facility and centrescan use it from next season7. More impetus on bioforti�ication approach in wheat. Already initiated and Protien, Zinc and Iron are being taken care of8. Inclusion of few slides on pre-breeding work done in the PI- CI presentation. Will be included9. Comparison of TS/LS entries with their respective checks in NHZ. This year the trial was constituted for late sown and will be done10. Mechanization of sowing operations particularly for yield assessment trials to enhance precision of trial conduction and reporting Budgetary provisions under Equipment/ Capital will be made11. Strengthening of gene postulation work by including a greater number of resistance genes providing resistance against wheat rusts. This activity is under Shimla station
12. Strengthening dicoccum wheat programme by exploration of landraces to capture diversity for drought tolerance, gluten sensitivity, etc. Dharwad, ARI and Wellington centres were requested to take up this activity
13. More utilization of indigenous wheat and barley genotypes in the future breeding programme. Yes, more indigenous material is being shared now.14. Judicious use of genetic resources, capacity building and nourishing of new staff, relook at the distribution of trials, data recording, statistical analysis of the data, etc. 

All data online, voluntary centres reduced to 50 from 65, two trainings were organised for new comers, People from centres were sent to CIMMYT for training.
Resource	Management1. Scienti�ic validation of the natural farming practices in crops like wheat and barley. The work on scienti�ic validation of natural farming in wheat based cropping systems is going on.2. Diversi�ication and intensi�ication by double cropping and multiple cropping for improving productivity, pro�itability, and soil health. Extensive work on diversi�ication and intensi�ication of rice-wheat system has been done and being continued at ICAR-IIWBR, Karnal. Based on �indings, two technologies [ICAR-NRM-IIWBR-Technology-2023-069] have been certi�ied/accepted by ICAR.

Annexure I
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1. Options for diversi�ication of rice-wheat system (Certi�ied): maize-mustard-green gram and maize-wheat-green gram2. Intensi�ication of rice-wheat cropping system (Accepted): Rice-wheat-green gram, Rice-wheat-cowpea, Rice-vegetable pea-wheat 3. Working of resource management group in coordination with other AICRPs which are working on the wheat based cropping system. We have collaboration with ICAR-IIFSR, Modipuram. 

S.	N.	 Recommendations	 Action	Taken

4. Commercialization of rotary disc drill as multiple machines are available for the same operation. MOU has already been signed with two �irms namely National Agro Industries, Ludhiana and Lasermatik Industries, Karnal for its commercial production and distribution among farmers.5. Clear and sound recommendations on the use of Nano-urea in wheat and barley crops after appropriate experimentation. The results of two years multi-locational (21) experiments under AICRP revealed that two foliar spray of either nano urea at 1600 ml/ha or 5% urea in 400 litre of water at tillering and jointing stages along with 75% RDF produced statistically similar wheat yield as with RDF in NWPZ, NEPZ, CZ and PZ under irrigated timely sown. However, effect of prilled urea (5%) spray in wheat was comparatively better over nano urea spray (1600 ml/ha). The demonstrations of nano urea at farmers’ �ields using 75% RDN + two spray of nano urea also produced similar wheat yields as with 100% RDN.
Crop	Protection1. Capacity building programmes for new AICRP staff should be a routine activity for precision in yield and disease data recording and reporting. Combined training  taken up with crop Improvement Training for AICRP carried out with  Crop ImprovementPAMC member, Dr SC Bhardwaj, suggested that sample of the entries showing 40S infection should be sent to IIWBR- RS, Shimla. Already started during previous season
Quality	Improvement1. Quality analysis of AICRP trials at one place as far as possible, to avoid errors while using different protocols /machines at different centres. All the AVT/HYPT entries are being evaluated for quality traits at ICAR-IIWBR, Karnal. However, NIVT samples are evaluated at coordinated centers with trained quality person. Training was also imparted to AICRP centres during September, 2023 to avoid errors.2. Enhancement of nutritional status of wheat-based processed products (using millets and pulses) using soft wheat background Work is in progress in developing soft wheat based blended products for enhanced nutritional value of biscuits (Part of In-house project).3. Strengthening of the research work on arabinoxylans (dietary �iber) and sharing of the BNI wheat lines with the breeders for gainfully utilization. Work on dietary �ibre has been initiated. BNI work is done in crop improvement. 
Barley	Improvement4. Barley Network Information on row type and hulled/ hulless should be supplied by the centre at the time of nomination of their entries to ICAR-IIWBR, Karnal for constitution of trials, in addition to the germination report as per last year recommendation.

The format is already established and the necessary information has been provided.
5. All the centres must adhere to the technical programme sent to them and should follow the plot size and layout mentioned for each trial. All centres adhered to the technical program with strict precision.
4. To enhance the productivity in low moisture areas application of Silicon @ 150kg/ha with three irrigations is recommended based on AICRIP trial �indings.

This recommendation is highly promising and is expected to signi�icantly enhance crop productivity in l o w  m o i s t u re  a re a s .  G ive n  t h e  a b s e n c e  o f  a comprehensive package of practices for barley cultivation,  it  is  advised that this practice be recommended to farmers and incorporated into the agronomic practices outlined in the varietal release folders.

Annexure II
Financial	Highlights	for	the	Year	2023-24

A.	Budget	Utilization	
Name	of	Scheme	 Total	BE	 Total	RE	 Total	Remittance		 TOTAL		EXP.	 %	of	EXP.	
	 2023-24	 2023-24	 Received	2023-24	 	 Against	REIIWBR, KARNAL 3795.00 4107.70 4107.70 4107.70 100 %AICRP on Wheat & Barley 2064.18 2102.92 2102.92 2102.92 100 %

(₹ in Lakhs)
Expenditure	Statement	for	the	year	2023-24	in	respect	
of	ICAR-IIWBR,	Karnal (₹ in Lakhs)
	 	 	 	 															EXPENDITURE	
Name	of		 HEAD	 BE													 RE	 Other	than		 TSP	 NEH	 SCSP	 TOTAL		 %	of	EXP.	
Scheme	 	 2023-24	 2023-24	 NEH	&	TSP	 	 	 	 EXP.	 Against	RE
	 Grants in 335.00 359.00 324.00 0.0 15.00 20.00 359.00	 100% Aid - Capital Grants in  2480.00 2446.48 2446.48 0.0 0.0 0.0 2446.48 100%
IIWBR,	 Aid- Salaries
KARNAL Grants in Aid - General : (1) Pension 160.00 264.16 264.16 0.0 0.0 0.0 264.16 100% (2) Others 820.00 1038.06 920.00 7.00 87.06 24.00 1038.06 100%
																			 	TOTAL	 3795.00	 4107.70	 3954.64	 7.00	 102.06	44.00	 4107.70	 100	%(₹ in Lakhs)
	 	 	 	 															EXPENDITURE	
Name	of		 HEAD	 BE													 RE	 Other	than		 TSP	 NEH	 SCSP	 TOTAL		 %	of	EXP.	
Scheme	 	 2023-24	 2023-24	 NEH	&	TSP	 	 	 	 EXP.	 Against	RE
	 Grants in 13.00 13.00 10.00 0.0 3.00 0.0 13.00 100	% Aid - Capital
AICRP	 Grants in  1803.18 1803.18 1803.18 0 0 0 1803.18 100%
(Wheat	&	 Aid- Salaries
Barley) Grants in Aid - General : (1) Pension 0 0 0 0 0 0 0 0	% (2) Others 248.00 286.74 231.00 10.00 21.74 24.00 286.74	 100	%
																			 	TOTAL	 2064.18	 2102.92	 2044.18	 10.00	 24.71	 24.00	 2102.92	 100%

B.	Revenue	Generation	for	the	year	2023-24
Year	 Target	 Revenue	Generated	as	per	Schedule	8,		 Total		Revenue	Receipts
	 	 10	&	12	of	Balance	Sheet	2023-24	 during	2023-242023-24 160.00 126.07 308.30

(₹ in Lakhs)
C.	Status	of	Audit	Paras	(Of�ice	of	Principal	Director	of	Audit	(Central),	
Chandigarh)
S.	No.	 Year	 Number	of	outstanding	Paras		 Remarks1 2020-24 07 Facts will be veri�ied w.e.t. original record during next   audit of CAG, Chandigarh vide letter No. P.D.A/C.E./    waiting/2022-23/180 
D.	Status	of	ICAR	Inspection	Report	as	on	16.08.2024
S.	No.	 Year	 Number	of	outstanding	Paras		 Remarks1 2019-23 03 
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1. Options for diversi�ication of rice-wheat system (Certi�ied): maize-mustard-green gram and maize-wheat-green gram2. Intensi�ication of rice-wheat cropping system (Accepted): Rice-wheat-green gram, Rice-wheat-cowpea, Rice-vegetable pea-wheat 3. Working of resource management group in coordination with other AICRPs which are working on the wheat based cropping system. We have collaboration with ICAR-IIFSR, Modipuram. 

S.	N.	 Recommendations	 Action	Taken

4. Commercialization of rotary disc drill as multiple machines are available for the same operation. MOU has already been signed with two �irms namely National Agro Industries, Ludhiana and Lasermatik Industries, Karnal for its commercial production and distribution among farmers.5. Clear and sound recommendations on the use of Nano-urea in wheat and barley crops after appropriate experimentation. The results of two years multi-locational (21) experiments under AICRP revealed that two foliar spray of either nano urea at 1600 ml/ha or 5% urea in 400 litre of water at tillering and jointing stages along with 75% RDF produced statistically similar wheat yield as with RDF in NWPZ, NEPZ, CZ and PZ under irrigated timely sown. However, effect of prilled urea (5%) spray in wheat was comparatively better over nano urea spray (1600 ml/ha). The demonstrations of nano urea at farmers’ �ields using 75% RDN + two spray of nano urea also produced similar wheat yields as with 100% RDN.
Crop	Protection1. Capacity building programmes for new AICRP staff should be a routine activity for precision in yield and disease data recording and reporting. Combined training  taken up with crop Improvement Training for AICRP carried out with  Crop ImprovementPAMC member, Dr SC Bhardwaj, suggested that sample of the entries showing 40S infection should be sent to IIWBR- RS, Shimla. Already started during previous season
Quality	Improvement1. Quality analysis of AICRP trials at one place as far as possible, to avoid errors while using different protocols /machines at different centres. All the AVT/HYPT entries are being evaluated for quality traits at ICAR-IIWBR, Karnal. However, NIVT samples are evaluated at coordinated centers with trained quality person. Training was also imparted to AICRP centres during September, 2023 to avoid errors.2. Enhancement of nutritional status of wheat-based processed products (using millets and pulses) using soft wheat background Work is in progress in developing soft wheat based blended products for enhanced nutritional value of biscuits (Part of In-house project).3. Strengthening of the research work on arabinoxylans (dietary �iber) and sharing of the BNI wheat lines with the breeders for gainfully utilization. Work on dietary �ibre has been initiated. BNI work is done in crop improvement. 
Barley	Improvement4. Barley Network Information on row type and hulled/ hulless should be supplied by the centre at the time of nomination of their entries to ICAR-IIWBR, Karnal for constitution of trials, in addition to the germination report as per last year recommendation.

The format is already established and the necessary information has been provided.
5. All the centres must adhere to the technical programme sent to them and should follow the plot size and layout mentioned for each trial. All centres adhered to the technical program with strict precision.
4. To enhance the productivity in low moisture areas application of Silicon @ 150kg/ha with three irrigations is recommended based on AICRIP trial �indings.

This recommendation is highly promising and is expected to signi�icantly enhance crop productivity in l o w  m o i s t u re  a re a s .  G ive n  t h e  a b s e n c e  o f  a comprehensive package of practices for barley cultivation,  it  is  advised that this practice be recommended to farmers and incorporated into the agronomic practices outlined in the varietal release folders.

Annexure II
Financial	Highlights	for	the	Year	2023-24

A.	Budget	Utilization	
Name	of	Scheme	 Total	BE	 Total	RE	 Total	Remittance		 TOTAL		EXP.	 %	of	EXP.	
	 2023-24	 2023-24	 Received	2023-24	 	 Against	REIIWBR, KARNAL 3795.00 4107.70 4107.70 4107.70 100 %AICRP on Wheat & Barley 2064.18 2102.92 2102.92 2102.92 100 %

(₹ in Lakhs)
Expenditure	Statement	for	the	year	2023-24	in	respect	
of	ICAR-IIWBR,	Karnal (₹ in Lakhs)
	 	 	 	 															EXPENDITURE	
Name	of		 HEAD	 BE													 RE	 Other	than		 TSP	 NEH	 SCSP	 TOTAL		 %	of	EXP.	
Scheme	 	 2023-24	 2023-24	 NEH	&	TSP	 	 	 	 EXP.	 Against	RE
	 Grants in 335.00 359.00 324.00 0.0 15.00 20.00 359.00	 100% Aid - Capital Grants in  2480.00 2446.48 2446.48 0.0 0.0 0.0 2446.48 100%
IIWBR,	 Aid- Salaries
KARNAL Grants in Aid - General : (1) Pension 160.00 264.16 264.16 0.0 0.0 0.0 264.16 100% (2) Others 820.00 1038.06 920.00 7.00 87.06 24.00 1038.06 100%
																			 	TOTAL	 3795.00	 4107.70	 3954.64	 7.00	 102.06	44.00	 4107.70	 100	%(₹ in Lakhs)
	 	 	 	 															EXPENDITURE	
Name	of		 HEAD	 BE													 RE	 Other	than		 TSP	 NEH	 SCSP	 TOTAL		 %	of	EXP.	
Scheme	 	 2023-24	 2023-24	 NEH	&	TSP	 	 	 	 EXP.	 Against	RE
	 Grants in 13.00 13.00 10.00 0.0 3.00 0.0 13.00 100	% Aid - Capital
AICRP	 Grants in  1803.18 1803.18 1803.18 0 0 0 1803.18 100%
(Wheat	&	 Aid- Salaries
Barley) Grants in Aid - General : (1) Pension 0 0 0 0 0 0 0 0	% (2) Others 248.00 286.74 231.00 10.00 21.74 24.00 286.74	 100	%
																			 	TOTAL	 2064.18	 2102.92	 2044.18	 10.00	 24.71	 24.00	 2102.92	 100%

B.	Revenue	Generation	for	the	year	2023-24
Year	 Target	 Revenue	Generated	as	per	Schedule	8,		 Total		Revenue	Receipts
	 	 10	&	12	of	Balance	Sheet	2023-24	 during	2023-242023-24 160.00 126.07 308.30

(₹ in Lakhs)
C.	Status	of	Audit	Paras	(Of�ice	of	Principal	Director	of	Audit	(Central),	
Chandigarh)
S.	No.	 Year	 Number	of	outstanding	Paras		 Remarks1 2020-24 07 Facts will be veri�ied w.e.t. original record during next   audit of CAG, Chandigarh vide letter No. P.D.A/C.E./    waiting/2022-23/180 
D.	Status	of	ICAR	Inspection	Report	as	on	16.08.2024
S.	No.	 Year	 Number	of	outstanding	Paras		 Remarks1 2019-23 03 
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Annexure III
Statement	 Showing	 Net	 Grant	 Released	 to	 AICRP	 on	 Wheat	 &	 Barley	
Centres	During	the	Year	2023-24.

A.	Budget	Utilization	 (Amount in ₹)
S.N.	 Name	of	Centre	 GIA-Salary		 GIA	General	 Capital	 Grand	Total1 Bajaura 2710500 530275   32407752 Bilaspur 5192761 620308   58130693 Coochbehar 1955228 554609   25098374 Dharwad 15223125 1260000 346000 168291255 Durgapura 11447039 833735   122807746 Ayodhya  5631094 684399   63154937 Gwalior 4495095 495000   49900958 Hisar 11465243 732744 160000 123579879 Jabalpur 3221045 555188   377623310 Jammu 4650000 480000   513000011 Junagadh 3997662 331076 150000 447873812 Kalyani 2667504 405003   307250713 Kanpur 10169784 839116   1100890014 Ludhiana 11865129 1565735   1343086415 Mahableswar 2195635 390000   258563516 Niphad 8553375 551435   910481017 Palampur 5320846 948674   626952018 Pantnagar 10513500 730207   1124370719 Powerkhera 5353214 931155   628436920 Ranchi 2323457 330000   265345721 Sabour 4011138 313821   432495922 Sagar 3367500 495000   386250023 Srinagar 1785840 254749   204058924 Udaipur 5754282 734058 150000 663834025 Vijapur 3034000 682956   371695626 Pune (100%) 9648784 1115496 194000 1095828027 Varanasi  (100%) 8003 1006151   1014154  Voluntary Centres   2999282   2999282  TSP Grant   969136   969136  ZC   285000   285000  SCSP   2400000   2400000  NEH   1624232   1624232
	 Total		 156560783	 26648540	 1000000	 184209323NEH    1 Shillongani 5250000     54125172 Imphal (100%) NEH       339726 Total 5250000     5752243
	 Grand	Total	 161810783	 		 1000000	 189961566

Annexure IV
Status	of	AUC/UC	for	the	Year	2023-24	in	R/O	Centres	Under	Wheat	
and	Barley

A.	Budget	Utilization	
S.	N.	 Name	of	Centre	 Name	of	University	 Position	of	AUC/UC1 BAJAURA CSKHPKVV PALAMPUR Only AUC Received2 BILASPUR IGKVV RAIPUR Only AUC Received3 COOCHBEHAR UBKV COOCHBEHAR Only AUC Received4 DHARWAD UAS DHARWAD Only AUC Received5 DURGAPURA RAU BIKANER Only UC Received6 AYODHYA  ANDUA&T AYODHYA  Only UC Received7 GWALIOR RVSKVV GWALIOR Only UC Received8 HISAR CSHAU  HISAR Only UC Received9 JABALPUR JNKVV JABALPUR   Only UC Received10 JAMMU SKUAST JAMMU Only UC Received11 JUNAGADH JAU JUNAGADH Only AUC Received12 KALYANI BCKVV NADIA Only AUC Received13 KANPUR CSAUA&T KANPUR Only AUC Received14 LUDHIANA PAU LUDHIANA Only AUC Received15 MAHABALESHWAR MPKVV RAHURI. Only AUC Received16 NIPHAD MPKVV RAHURI Only UC Received17 PALAMPUR CSKHPKVV PALAMPUR Only AUC Received18 PANTNAGAR GBPUA & T PANTNAGAR Only AUC Received19 POWARKHEDA JNKVV, JABALPUR Only UC Received20 RANCHI BAU RANCHI Only UC Received21 SABOUR RAU SAMASTIPUR OnlyUC Received22 SAGAR JNKVV JABALPUR   Only AUC Received23 SRINAGAR SKUAST SRINAGAR Only AUC Received24 UDAIPUR MPUAT, UDAIPUR Only UC Received25 VIJAPUR SDAU, SARDARKRUSHI NAGAR Only AUC Received26 PUNE ARI PUNE Only AUC Received27 VARANASI BHU VARANASI  Only AUC Received28 SHILLONGANI AAU JORHAT Only AUC Received29 IMPHAL NEH CAU, IMPHAL  Only AUC Received
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Annexure III
Statement	 Showing	 Net	 Grant	 Released	 to	 AICRP	 on	 Wheat	 &	 Barley	
Centres	During	the	Year	2023-24.

A.	Budget	Utilization	 (Amount in ₹)
S.N.	 Name	of	Centre	 GIA-Salary		 GIA	General	 Capital	 Grand	Total1 Bajaura 2710500 530275   32407752 Bilaspur 5192761 620308   58130693 Coochbehar 1955228 554609   25098374 Dharwad 15223125 1260000 346000 168291255 Durgapura 11447039 833735   122807746 Ayodhya  5631094 684399   63154937 Gwalior 4495095 495000   49900958 Hisar 11465243 732744 160000 123579879 Jabalpur 3221045 555188   377623310 Jammu 4650000 480000   513000011 Junagadh 3997662 331076 150000 447873812 Kalyani 2667504 405003   307250713 Kanpur 10169784 839116   1100890014 Ludhiana 11865129 1565735   1343086415 Mahableswar 2195635 390000   258563516 Niphad 8553375 551435   910481017 Palampur 5320846 948674   626952018 Pantnagar 10513500 730207   1124370719 Powerkhera 5353214 931155   628436920 Ranchi 2323457 330000   265345721 Sabour 4011138 313821   432495922 Sagar 3367500 495000   386250023 Srinagar 1785840 254749   204058924 Udaipur 5754282 734058 150000 663834025 Vijapur 3034000 682956   371695626 Pune (100%) 9648784 1115496 194000 1095828027 Varanasi  (100%) 8003 1006151   1014154  Voluntary Centres   2999282   2999282  TSP Grant   969136   969136  ZC   285000   285000  SCSP   2400000   2400000  NEH   1624232   1624232
	 Total		 156560783	 26648540	 1000000	 184209323NEH    1 Shillongani 5250000     54125172 Imphal (100%) NEH       339726 Total 5250000     5752243
	 Grand	Total	 161810783	 		 1000000	 189961566

Annexure IV
Status	of	AUC/UC	for	the	Year	2023-24	in	R/O	Centres	Under	Wheat	
and	Barley

A.	Budget	Utilization	
S.	N.	 Name	of	Centre	 Name	of	University	 Position	of	AUC/UC1 BAJAURA CSKHPKVV PALAMPUR Only AUC Received2 BILASPUR IGKVV RAIPUR Only AUC Received3 COOCHBEHAR UBKV COOCHBEHAR Only AUC Received4 DHARWAD UAS DHARWAD Only AUC Received5 DURGAPURA RAU BIKANER Only UC Received6 AYODHYA  ANDUA&T AYODHYA  Only UC Received7 GWALIOR RVSKVV GWALIOR Only UC Received8 HISAR CSHAU  HISAR Only UC Received9 JABALPUR JNKVV JABALPUR   Only UC Received10 JAMMU SKUAST JAMMU Only UC Received11 JUNAGADH JAU JUNAGADH Only AUC Received12 KALYANI BCKVV NADIA Only AUC Received13 KANPUR CSAUA&T KANPUR Only AUC Received14 LUDHIANA PAU LUDHIANA Only AUC Received15 MAHABALESHWAR MPKVV RAHURI. Only AUC Received16 NIPHAD MPKVV RAHURI Only UC Received17 PALAMPUR CSKHPKVV PALAMPUR Only AUC Received18 PANTNAGAR GBPUA & T PANTNAGAR Only AUC Received19 POWARKHEDA JNKVV, JABALPUR Only UC Received20 RANCHI BAU RANCHI Only UC Received21 SABOUR RAU SAMASTIPUR OnlyUC Received22 SAGAR JNKVV JABALPUR   Only AUC Received23 SRINAGAR SKUAST SRINAGAR Only AUC Received24 UDAIPUR MPUAT, UDAIPUR Only UC Received25 VIJAPUR SDAU, SARDARKRUSHI NAGAR Only AUC Received26 PUNE ARI PUNE Only AUC Received27 VARANASI BHU VARANASI  Only AUC Received28 SHILLONGANI AAU JORHAT Only AUC Received29 IMPHAL NEH CAU, IMPHAL  Only AUC Received
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Annexure V
	Staff	strength	under	AICRP	on	wheat	and	Barley	during	2023-24

SN	 Name	of	AICRP	 						Staff	(Sanctioned)		 								Staff	(In	position)	

	 Centre		 Scientist	 Tech	 Scientist	 Tech1 Bajaura 2 2 2 22 Bilaspur 2 2 2 13 Coochbehar 2 2 1 14 Dharwad 4 3 4 35 Durgapura 6 5 6 26 Ayodhya  4 4 1 17 Gwalior 2 2 2 18 Hisar 6 5 6 59 Jabalpur 2 2 2 010 Jammu 2 2 2 211 Junagadh 2 2 2 012 Kalyani 3 2 2 013 Kanpur 5 4 3 414 Srinagar 1 1 1 115 Ludhiana 6 5 6 516 Mahabaleshwar 2 2 2 117 Palampur 3 2 3 118 Niphad 4 4 3 219 Pantnagar 4 4 4 020 Powarkheda 3 3 2 221 Ranchi 2 2 1 122 Sabour 3 3 3 223 Sagar 1 1 1 124 Shilongani 2 2 2 225 Udaipur 2 2 2 126 Vijapur 4 4 2 327 Imphal 1 1 1 028 Pune 3 3 3 329 Varanasi 3 3 0 1 Total  86 79 71 48
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