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From the Project Director’s desk

For the fifth time in a row, India witnessed 
a record wheat harvest of 93.9 m tons from 
an area of about 29.9 m ha with a record 
productivity of 3.14 t/ha. It shows the 
resilience of the Indian wheat programme 
in the face of climate change. This was 
possible due to the new technological 
innovations like development of resistant 
varieties, resource conservation and 
production practices coupled with effective 

transfer to the farmers field. India continues to maintain the second position in wheat 
production in the world next only to China. By maintaining a productivity growth rate of 
around one percent, the projected demand of 120 m tons by 2050 seem to be a target well 
within the reach. 

During the two previous crop seasons, problem of yellow rust in northern India was 
observed and the Indian wheat programme is fully equipped to counter such seasonal 
problems. However, survey and surveillance activity will have to be further strengthened to 
identify occurrence of new races and at the same time this type of forecast will help in early 
deployment of effective gene combinations in order to mitigate the new emerging pests. 
The area of barley under contractual farming is increasing due to the release of better malt 
quality varieties.

The collaborative network projects are in progress for pacing up the research activities in 
tune with future needs. The available and further refined technologies are being transferred 
to the farmers through frontline demonstrations and campaigning in different agro-climatic 
zones with state agriculture departments. The awareness created by these interactions 
leading to the adoption of these technologies by the farmers has given another quantum 
jump in production level during the current crop season. In some Indian states there 
exist large gaps in potential and realized wheat yield. Part of these gaps can be bridged 
through development of infrastructure facilities, while the production related barriers can 
be effectively overcome through adoption of appropriate interventions and developing new 
technologies. The sustainability issue in the wheat based cropping systems will have to 
be addressed through adoption of conservation agricultural practices so that the long-
term growth as well as national food security and household nutritional security are not 
adversely affected. 

Expected global climatic abrasions are going to impinge upon food production systems and 
hence on food security and nutritional quality. How, the Indian wheat and barley programmes 
are proactive in meeting the challenges to ensure the self sufficiency in food grains production. 
I congratulate the wheat family for another record harvest and wish all the best.

(Indu Sharma) 
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Varieties Released by CVRC 

Name and Parentage Developed by Zone Production condition

Wheat

HD 2967
(ALD/COC//URES/HD2160M/HD2278)

IARI, New Delhi NWPZ Timely sown, Irrigated

MP 3288
(DOVE/BUC/DL788-2)

JNKVV, Jabalpur CZ Timely sown, RF & RI.

HD 3043
(PJN/BOW//OPATA*2/3/CROC_1/Ae. 
squarrosa(224)//OPATA)

IARI, New Delhi NWPZ Timely sown, Rest. Irrigated

UAS 428 (durum)
(GREEN-14/YAV-10/AUK/UAS402)

UAS, Dharwad PZ Timely sown, Irrigated

PBW 644
(PBW175/HD2643)

PAU, Ludhiana NWPZ Timely sown, Rainfed

Barley

DWRUB 64
DL472/PL705

DWR, Karnal NWPZ Late sown, Irrigated

Research Notes

Heat tolerance index of wheat varieties

Wheat is cultivated as second crop after paddy harvest in 
the Chhattisgarh state as well many parts of the country. 
Winter is short in the state (about 80-90 days), normally the 
day (max.) temperature rises gradually after third week of 
January and reaches higher rate of increasing trends after 
20th February. About 50 % of the wheat area in Chhattisgarh 
is planted after first week of December and suffers from 
heat stress causing significant yield loss. Late planted wheat 
suffers drastic yield losses which may exceed to 40-50%. 
The productivity of wheat in the state is around 12.50 q/ha 
which is far lower than the national productivity (29 q/ha). 
The late sowing and early temperature rise during winter 
season are the major causes of lower productivity. 

An experiment was carried out with 100 genotypes in late 
(December) and very late (January) sown conditions under 
split plot design at TCBCARS, Bilaspur (C.G.) during 2010-
11. The first date sown crop exposed to first 60 days crop 
growth period with less than 22 ºC mean temperature, 
however the January sown crop have only 30 days exposure 
to less than 22 ºC mean temperature. This provided a 
good opportunity for screening the wheat varieties for heat 
tolerance and calculation of heat tolerance index (HTI) for 
different component characters. 

The HTI for days to flowering is ranged from 0.12 (EBWYT 
524) to 0.76 (CG 8047) indicating that days to flowering of 
EBWYT 524 is least affected (only 7 days) and CG 8047 is 
highly sensitivity (28 days) genotype for the delay in sowing. 
HTI for grains per spike ranged from -0.48 (UP 2729) to 
0.62 (EIGN-62(8)). Forty three genotypes had negative index 

indicating higher grains per spike in very late as compared 
to late sown conditions. Four genotypes Raj 4187, LBPY 06-
14, ESWYT 104 and CG 8040 have zero index and YCSN 
102(09), Raj 4174 have near stable grains per spike in two 
sowing dates. Three genotypes IBWSN 1156, EIGN 83 (8) and 
HD 2932 (C) recorded the zero index for tillers per plant. 
The average 1000 seed wt was 33.49 percent higher in 
first sowing date as compare to second date. The minimum 
index value is 0.04 for EGPYT 5, CG 8017, moreover SBR-48, 
EBWYT 519 and ESWYT 528 recorded less than 0.10 index 
indicating stable seed weight over different sowing; on the 
contrary ESWYT-147 recorded highest index of 0.45 showing 
its sensitivity towards the forced maturity under high 
temperature conditions. Three genotypes LBPY -7-15, LBPY 
-06-13 and CG 9021 have more than 40 grams 1000 grains 
weight under late sown conditions and more than 50 grams 
under timely sown conditions. These genotypes should be 
used as parent for higher seed weight for terminal stress. 
The seed yield per plot ranged from 260 g for IBWSN 1156 
to 1100 g for CG 8046 with average yield of 608.5 grams 
per plot in timely sown. Under January sown conditions, 
mean yield was 357.7 gram per plot resulting 70 percent 
reduction. The yield per plot ranged from 180 grams for 
Lok-1 to 575 grams for IBWSN 1133. The heat tolerance 
index ranged from 0.00 (tolerance) to 0.72 (Susceptible). 
CG 8020, CG 8038 and LBPY 6-13 recorded the 0.00 index 
but these varieties are poor yielder than the check, hence 
can be used as parent for heat tolerance. 

Ajay Prakash Agrawal and Dinesh Pandey
IGKV, Bilaspur (Chhattisgarh)
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Ally-Express (Metsulfuron + Carfentrazone) for controlling broad spectrum broadleaf 
weeds in wheat 

Weeds are major biotic constraints limiting wheat 
production and productivity. The reduction in productivity 
depends on the type of weed flora and their density. 
The wheat and barley is infested by numerous broadleaf 
weeds and the major weeds are Medicago denticulata, 
Melilotus alba, M. indica, Coronopus didymus, Anagallis 
arvensis, Chenopodium album, Convolvulus arvensis, Malva 
parviflora and Solanum nigrum. Presently the metsulfuron 
at 4.0 g/ha, carfentrazone 20 g/ha and 2, 4-D 500 g/ha are 
used to resolve the problem of broadleaf weeds in wheat. 
However due to changes in agronomic practices like tillage 
and herbicide usage, two weeds namely Malva parviflora 
and Solanum nigrum are emerging as major weeds in 
some of the areas and 2,4-D and metsulfuron are not 
effective against these weeds. Whereas in cotton-wheat belt  Solanum nigrum

Association of grain quality characteristics with flour recovery in Indian bread wheat 

Flour recovery is an important milling attribute of bread 
wheat. Genotypes tested in the coordinated programme 
during 2005-11 were analyzed to work out the grain quality 
parameters contributing to flour yield. During this study, 
388 genotypes were analyzed and the analysis showed 
that flour recovery is important not only for quantity but 
also quality of the end-products. Bread and chapati quality 
registered highly positive correlation with flour recovery 
whereas association with biscuit quality (spread factor) 
was highly negative. It made amply clear that bread and 
chapati quality enhance with improvement in flour recovery 
whereas biscuit quality dips. Comparison of the best 
30 flour recovery AVT entries was made with that of the 
poorest 30 AVT genotypes and t-test was applied to find 
out differences in the two sets. The investigation revealed 
that the two groups registered significant differences 
not only for quality of end-products but also for several 
other grain quality attributes. The group superior in flour 
recovery was also superior in test weight, grain appearance, 
grain protein, gluten contents, sedimentation value, grain 
hardness index, gluten index, iron and copper contents. 
In this set of 388 entries, flour recovery registered highly 
significant correlation with majority of such traits. The top 
group lacked only in yellow pigments and the correlation 
was also highly negative between these two parameters. 
The study revealed that improvement in grain quality 
parameters like test weight, grain appearance, grain protein, 
gluten contents, sedimentation value, grain hardness index, 
gluten index finally adds to flour yield. In this endeavour, 
certain micronutrients like iron, copper and zinc also play 
an important role as their correlation with flour recovery 
was significant and positive. 

In India, top ten varieties with flour recovery between 71-72% 
are HUW 468, NI 5439, NIAW 1415, K 9107, HD 2987, PBW 
596, K 307, MP 3288, HI 977 and HD 2189. In the elite group, 
there are only five irrigated varieties, three in NEPZ (HUW 468, 
K 9017 and K 307) and two in PZ (HI 977 and HD 2189). 

Association of flour recovery with important grain 
quality parameters (AVT’s, 2005-11)

Quality 
Parameters

Mean value Correlation 
coefficientTop 30 

entries
Poor 30 
entries

Flour recovery (%) 71.7 63.5  -
Bread loaf volume (cc) 575** 537  0.466**
Chapati score (out of 10) 7.72** 7.30  0.410**
Biscuit spread factor 6.59 7.33**  -0.286**
Grain appearance score 
(out of 10) 6.14* 5.96  0.114*
1000 grain weight (g) 39.8 39.7  0.031
Test weight (kg/hl) 79.8* 78.6  0.153**

Grain protein (%) 12.5** 11.4  0.326**
Sedimentation value (ml) 44.9** 41.8  0.175**
GLU 1 score  -  -  0.146**
Grain hardness index 77.1** 67.5  0.227**

Wet gluten (%) 31.5** 27.9  0.333**
Dry gluten (%) 10.4** 9.3  0.304**
Gluten index 63.6* 58.1  0.092
Yellow pigments (ppm) 2.87 3.64**  -0.368**
Iron (ppm) 43.1** 35.0  0.236**
Zinc (ppm) 35.8 33.2  0.124*
Copper (ppm) 5.18** 4.34  0.395**
Manganese (ppm) 39.0 41.0  0.052

D Mohan and RK Gupta, DWR Karnal
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Contribution of research on wheat production is conspicuous 

in India. During 2010-11, 74.57 million tonnes additional 

wheat has been produced compared to the base year 1964-

65. Value of this additional wheat production is estimated 

at 835184 million rupees (11200/tonne). The additional 

production in India is not only due to the co-ordinated 

work of wheat researchers on improving the yield but also 

attributed to growth in wheat acreage and policy decisions 

taken by the central and state governments. It was found 

that there was increase in area under wheat by 2.18 times, 

production by 7.01 times and yield by 3.22 times during 

this period.

The year-to-year growth on wheat production indicated 

a 4.02 per cent annual growth right from inception of 

AIC&WIP during 1965 to 2010-11. The value of additional 

wheat production for the whole period based on year-to-

year change has been estimated at 262843 million rupees. 

Baring 1965-66 and 1966-67, rest of the years exhibited a 

positive incremental value of wheat production at constant 

price (1964-65). Similar kind of pattern was noticed at 

2003-04 base price.

Had the productivity remained same as it was in 1964-

65 (913kg/ha), we would have needed around 95 million 

hectares of area to grow present level of wheat in our 

country. Thus, we have saved around 66 million hectares 

of area to grow other winter season crops in the country. In 

this way, the pressure on already depleting precious forest 

area has been mitigated.

In return to this spectacular fete which is un-parallel to none, 

how much amount has been allotted to wheat research in our 

country during the corresponding period is worth debating. 

Continuously more than a decade, India is occupying the 

second position of largest wheat producing country in the 

world after only China. This is due to the major jump in 

production. Number of major quantum jumps (more than 

3 MT) in Indian wheat production that was recorded during 

the last 45 years is furnished in the table below.

Major quantum jumps in wheat production (more 
than 3 MT) in India

S. 

No.

Quantum jump
Preceding year 

production

Production 

difference 

over 

preceding 

year
Year

Production 

(MT)

Production 

(MT)
Year

1 1967-68 16.5 11.4 1966-67 5.1

2 1970-71 23.8 20.1 1969-70 3.7

3 1975-76 28.8 24.1 1974-75 4.7

4 1978-79 35.5 31.7 1977-78 3.8

5 1980-81 36.3 31.8 1979-80 4.5

6 1982-83 42.8 37.4 1981-82 5.4

7 1988-89 54.1 46.2 1987-88 7.9

8 1990-91 55.1 49.8 1989-90 5.3

9 1994-95 65.8 59.8 1993-94 6

10 1996-97 69.3 62.1 1995-96 7.2

11 1998-99 71.3 66.3 1997-98 5

12 1999-00 76.4 71.3 1998-99 5.1

13 2003-04 72.2 65.1 2002-03 7.1

14 2006-07 74.9 69.3 2005-06 5.6

15 2007-08 78.4 74.9 2006-07 3.5

16 2010-11 86.9 80.7 2009-10 6.2

Rumex spinosus is also emerging as major weed and it is 
not controlled by 2,4-D. However, carfentrazone at 20 g/ha 
provides the effective control of these weeds. Carfentrazone 
had very fast action and the toxicity symptom appears on 
the next day of herbicide application. Some times when 
metsulfuron and carfentrazone are applied alone results 
in poor control of weeds, when herbicides are sprayed at 
advanced stage of weeds. Combing carfentrazone with 
metsulfuron besides broadening the spectrum of weed flora 
kill also improves the weed control. Carfentrazone can also 
be combined with isoproturon, clodinafop, fenoxaprop and 
sulfosulfuron to broaden the spectrum of weed kill. 

RS Chhokar, RK Sharma, SC Gill and RP Meena
DWR Karnal

Malva parviflora

Interesting facts of wheat production since inception of All India Coordinated Wheat 
Improvement Project
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Scenario of additional wheat produced in India since inception of AICWIP

Year

Pr
od

uc
tio

n Additional production over

Indices 
(1964-65 
prices)

Incremental 
value over 
base year 

(at 1964-65 
prices)

Incremental 
value over 

preceding year 
(at 1964-65 

prices)

Indices 
(2003-

04 
prices)

Incremental 
value over 
base year 
(2003-04 
prices)

Incremental 
value over 
preceding 
year (2003-
04 prices)

MSP

Base 
Year 

(1964-
65)

Value Preceding 
Year Value

(MT) (`/ton) (MT) (Million Rs) (MT) (Million Rs) (Million Rs) (Million Rs) (Million Rs) (Million Rs)
1964-65 12.3 - 0 - - -
1965-66 10.4 750 -1.9 -1425 -1.9 -1425 1.0 -1425 -1425 0.12 -11780 -11780
1966-67 11.4 750 -0.9 -675 1 750 1.0 -675 750 0.12 -5580 6200
1967-68 16.5 750 4.2 3150 5.1 3825 1.0 3150 3825 0.12 26040 31620
1968-69 18.6 750 6.3 4725 2.1 1575 1.0 4725 1575 0.12 39060 13020
1969-70 20.1 750 7.8 5850 1.5 1125 1.0 5850 1125 0.12 48360 9300
1970-71 23.8 750 11.5 8625 3.7 2775 1.0 8625 2775 0.12 71300 22940
1971-72 26.4 750 14.1 10575 2.6 1950 1.0 10575 1950 0.12 87420 16120
1972-73 24.7 750 12.4 9300 -1.7 -1275 1.0 9300 -1275 0.12 76880 -10540
1973-74 21.8 750 9.5 7125 -2.9 -2175 1.0 7125 -2175 0.12 58900 -17980
1974-75 24.1 1050 11.8 12390 2.3 2415 1.4 8850 1725 0.17 73160 14260
1975-76 28.8 1050 16.5 17325 4.7 4935 1.4 12375 3525 0.17 102300 29140
1976-77 29 1050 16.7 17535 0.2 210 1.4 12525 150 0.17 103540 1240
1077-78 31.7 1100 19.4 21340 2.7 2970 1.5 14550 2025 0.18 120280 16740
1978-79 35.5 1120 23.2 25984 3.8 4256 1.5 17400 2850 0.18 143840 23560
1979-80 31.8 1150 19.5 22425 -3.7 -4255 1.5 14625 -2775 0.19 120900 -22940
1980-81 36.3 1170 24 28080 4.5 5265 1.6 18000 3375 0.19 148800 27900
1981-82 37.4 1300 25.1 32630 1.1 1430 1.7 18825 825 0.21 155620 6820
1982-83 42.8 1420 30.5 43310 5.4 7668 1.9 22875 4050 0.23 189100 33480
1983-84 45.5 1510 33.2 50132 2.7 4077 2.0 24900 2025 0.24 205840 16740
1984-85 44.1 1520 31.8 48336 -1.4 -2128 2.0 23850 -1050 0.25 197160 -8680
1985-86 47 1570 34.7 54479 2.9 4553 2.1 26025 2175 0.25 215140 17980
1986-87 44.3 1620 32 51840 -2.7 -4374 2.2 24000 -2025 0.26 198400 -16740
1987-88 46.2 1660 33.9 56274 1.9 3154 2.2 25425 1425 0.27 210180 11780
1988-89 54.1 1730 41.8 72314 7.9 13667 2.3 31350 5925 0.28 259160 48980
1989-90 49.8 1830 37.5 68625 -4.3 -7869 2.4 28125 -3225 0.30 232500 -26660
1990-91 55.1 2250 42.8 96300 5.3 11925 3.0 32100 3975 0.36 265360 32860
1991-92 55.7 2250 43.4 97650 0.6 1350 3.0 32550 450 0.36 269080 3720
1992-93 57.2 2750 44.9 123475 1.5 4125 3.7 33675 1125 0.44 278380 9300
1993-94 59.8 3300 47.5 156750 2.6 8580 4.4 35625 1950 0.53 294500 16120
1994-95 65.8 3500 53.5 187250 6 21000 4.7 40125 4500 0.56 331700 37200
1995-96 62.1 3600 49.8 179280 -3.7 -13320 4.8 37350 -2775 0.58 308760 -22940
1996-97 69.3 3800 57 216600 7.2 27360 5.1 42750 5400 0.61 353400 44640
1997-98 66.3 4750 54 256500 -3 -14250 6.3 40500 -2250 0.77 334800 -18600
1998-99 71.3 5100 59 300900 5 25500 6.8 44250 3750 0.82 365800 31000
1999-00 76.4 5500 64.1 352550 5.1 28050 7.3 48075 3825 0.89 397420 31620
2000-01 69.7 5800 57.4 332920 -6.7 -38860 7.7 43050 -5025 0.94 355880 -41540
2001-02 71.8 6100 59.5 362950 2.1 12810 8.1 44625 1575 0.98 368900 13020
2002-03 65.1 6200 52.8 327360 -6.7 -41540 8.3 39600 -5025 1.00 327360 -41540
2003-04 72.2 6200 59.9 371380 7.1 44020 8.3 44925 5325 1.00 371380 44020
2004-05 68.2 6300 55.9 352170 -4 -25200 8.4 41925 -3000 1.02 346580 -24800
2005-06 69.3 6400 57 364800 1.1 7040 8.5 42750 825 1.03 353400 6820
2006-07 74.9 7000 62.6 438200 5.6 39200 9.3 46950 4200 1.13 388120 34720
2007-08 78.4 8500 66.1 561850 3.5 29750 11.3 49575 2625 1.37 409820 21700
2008-09 80.6 10000 68.3 683000 2.2 22000 13.3 51225 1650 1.61 423460 13640
2009-10 80.7 11000 68.4 752400 0.1 1100 14.7 51300 75 1.77 424080 620
2010-11 86.9 11200 74.57 835184 6.17 69104 14.9 55927.5 4627.5 1.81 462334 38254
Total 8019738 74.57 262843 1269802.5 55927.5 10497034 462334

Jagshoran*, Randhir Singh**, KK Datta***, R Sendhil**
*Krishidhan Jalna Maharashtra; **DWR Karnal; *** NDRI Karnal
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DWRUB 64: Late sown malt barley for NWPZ

Barley cultivation for malting purposes is mostly confined 
to the north western plains in India, with assured irrigation 
to get optimum grain yield and quality. Currently Rajasthan, 
Haryana, western Uttar Pradesh and Punjab states provide 
good quality barley for malting to the industry. The annual 
requirement of barley for malting purposes is on rise in 
recent years. In the dry belt of the states of Punjab, Haryana 
and Rajasthan barley is preferred by farmers in rotation to 
cotton, pearl millet and sorghum, over wheat. The major 
problem in such areas is the delay in sowing of the rabi 
crop. Public private partnership (PPP) is a new dimension 
to carry out research and development in malt barley. The 
major barley industries are targeting such areas for growing 
malt barley to ensure regular cultivation of suitable varieties 
with good grain quality under late sown conditions. The 
barley network initiated a new trial series for late sown 
malt barley to provide suitable varieties as an option to the 
industry and farmers. As a result of these efforts, a new 
malt barley variety, DWRUB 64 has been developed at DWR 
Karnal. This variety was developed under a collaborative 
research project with M/S United Breweries Ltd. Bangalore 
and is a fine example of public-private partnership in India. 
It has been released by the Central Sub-Committee on 
Crop Standards, Release and Notification of Crop Varieties 
(CVRC) in 2011, for commercial cultivation under irrigated 
late sown conditions of NWPZ.

DWRUB 64 (DL472/PL705) is a six-row hulled variety, which 
can be fitted well in potential areas of barley cultivation in 
rotation with cotton, sugarcane, sorghum or pearl millet 
under delayed sowings. Under coordinated evaluation trials, 
DWRUB 64 was tested at 28 locations with three checks 
viz. DWRB 73 and DWRUB 52 (both two row) and K 551 
(six row). DWRUB 64 exhibited average grain yield as 4050 
Kg/ha (mean of 28 trials over 4 years). It was significantly 
superior in grain yield on four years mean basis over zonal 
checks K 551 (11.2%), DWRUB 52 (6.9%) and DWRB 73 
(10.1%), respectively. In agronomical trials also, DWRUB 64 
has shown significant superiority in grain yield over checks 
DWRUB 52 (6.3%), DWRB 73 (11.9%) and K 551 (13.1%), 
respectively at recommended nitrogen doses.

DWRUB 64 is erect type in growth habit and exhibits non 
pigmented coleoptiles, leaf sheath and auricles. Grains are 
of medium bold size with semi hard texture, oval shaped 
and yellow in colour. DWRUB 64 is an early maturing malt 
barley variety with maturity of about 116 days and having 
average plant height of 84 cm (78-93 cm). 

The evaluation of multi-location grain samples for malting 
quality traits was undertaken for four years. The micro-
malting analysis was performed and observations were 
recorded on different grain and malt quality traits as per 
the EBC (European Breweries Convention) procedures. 
DWRUB 64 has shown advantage in overall quality score 
(70/108) than the six-row check K 551 (52/108) and two-
row checks viz. DWRUB 52 (49/81) and DWRB 73 (30/54). 
On the basis of four years mean performance, it had better 
hectoliter weight (59.2 kg), proportion of bold grains (87.5 
%), hot water extract (77.1 % db), malt yield (88.9 %) and 
wort filtration rate (210.5 ml/hr) over the six-rowed check 
K 551. DWRUB 64 was also comparable with the check K 
551 for husk percentage (11.4 %), germinative energy (89.5 
%), protein content (10.7 %), diastatic power (92.5 0L) and 
saccharification rate (5.7 min.). It is also comparable for 
many grain and malt quality traits to the two row barley 
checks DWRB 73 and DWRUB 52.

Performance of DWRUB 64 for important malting 
quality traits under coordinated trials 

Variety Grain Traits Malt Traits

H.W.
(Kg)

B.G.
(%)

HWE
(% db)

M.Y.
(%)

F.R. 
(ml/hr)

KI S R
(Min)

DWRUB 64 59.2 87.5 77.1 88.9 210.5 0.43 5.7

DWRB 73 (C) 62.5 85.0 77.0 84.0 240.0 0.39 5.0

DWRUB 52 (C) 64.5 76.0 78.2 84.9 205.5 0.40 6.0

K 551 (6-R C) 57.5 71.2 75.1 86.1 207.0 0.43 6.0

Since in India so far there was no variety in six-row group 
which was classified as malt barley, the new variety DWRUB 
64 is expected to meet the requirements of the quality raw 
material for malting and brewing industries. At the same 
time it will also be liked by farmers as they have been 
traditionally cultivating the six-row feed types in India and 
the present variety will have an advantage of better quality 
over them. There is a need for its popularization among 
the farmers through frontline demonstrations and also in 
association with private industry. 

RPS Verma, B Sarkar, AS Kharub, D Kumar, R Selvakumar, V 
Kumar and I Sharma 

DWR Karnal
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Nitrogen management for barley in problematic soils

Nitrogen levels 40, 60 and 80 kg/ha (L to R) in barley under 
problematic soils. 

Excess soil salinity-alkalinity causes poor and spotty stands of 
crops, uneven and stunted growth and poor yields, the extent of 
each one of these traits depends on the degree of stress. The 
availability and solubility of nutrients differ in normal and saline-
alkaline soils and so the requirement for a particular crop. To see 
the effect of the different nitrogen levels on barley productivity 
an experiment was conducted with three nitrogen levels (40, 60 
and 80 kg/ha) at three locations namely Dalipnagar, Rampura 
(Jodhpur) during 2010-11 and 2011-12 and at Faizabad during 
2011-12. The recommended varieties RD 2552 and NDB 1173 for 
saline-alkaline areas were used in the experiment. Full dosages of 
P and K and one third of nitrogen were applied as basal. The rest 
of nitrogen was applied at tillering stage in the experiment. 

Effect of Nitrogen levels on productivity of barley in 
problematic soils

N levels, Kg/ha
Years 40 60 80

Dalipnagar, pH 9.2 EC 1.4
2010-11 31.06 33.77 37.14
2011-12 28.47 31.58 34.17
Mean 29.77 32.68 35.66

Rampura, pH 8.7 EC 2.8
2010-11 31.06 33.77 37.14
2011-12 22.90 26.00 28.29
Mean 26.98 29.89 32.72

Faizabad, pH 8.8 EC 2.4
2011-12 36.31 46.69 52.21
Grand mean 31.02 36.42 40.20

Perusal of data in above table indicates that the nitrogen 
response at all the three locations and across the years was 

up to 80 kg/ha in barley although the present recommended 
dose is 60 kg N/ha. The yield increased with the gradual 
increase of the nitrogen levels. The average yield was 
31.22, 36.42 and 40.20 q/ha at 40, 60 and 80 kg/N ha, 
respectively. In problematic soils, the soils are in general 
poor in nitrogen and other nutrients and the availability and 
solubility is also affected by salts, therefore the response 
is higher as compared to normal soils. Excessive uptake 
of certain ions, in turn, often results in reduced uptake of 
some essential plant nutrients causing nutrient imbalances 
and deficiencies. Therefore the experiment suggest the 
use of 80 kg nitrogen/ha instead of 60 kg/ha for barley in 
problematic soils. 

AS Kharub, RPS Verma, Vishnu Kumar, Dinesh Kumar, PK 
Gupta*, M Shrimali**, Rajesh Kumar***

DWR Karnal, *CSAUA&T Kanpur, **ARS Durgapura, 
***NDAUA&T Faizabad

Molecular studies for spot blotch resistance in wheat

Spot blotch caused by Bipolaris sorokiniana is one of the 
most concerning disease in the warm and humid wheat 
growing regions of the world particularly in South Asia. In 
India, this disease is a major yield limiting biotic factor and 
spreading with faster rate to a wider area. The deployment 
of resistant cultivars is best disease management and also 
eco-friendly option. The Directorate of Wheat Research, 
Karnal, is working in this direction for last 15 years and 
developed recombination inbred lines in different back 
grounds. In this study, phenotyping of 220 single seed 
descent (SSD) derived recombinant inbred lines (RILs - F8

) 
coming out of cross Sonalika (susceptible) and BH1146 
(resistant) was carried out at three locations in India (UBKVV-
Coochbehar, BCKVV-Kalyani and DWR-Karnal) under field 
conditions as well as under artificially created high disease 
pressure conditions in poly-house at DWR-Karnal to evaluate 
and categorize the lines based on disease severity for spot 
blotch. Experiments were planted during the 2nd week of 
December which allows the post-anthesis stage to coincide 
with warm temperature conducive to the disease that occurs 

around third to fourth week of March. Disease scoring of 
RILs was done at three defined crop growth stages after 
anthesis to generate disease score data according to Zadoks 
scale. Screening of parents (Sonalika x BH1146) was done 
with 550 SSR markers spanning the whole genomic region 
and out of this, 100 molecular markers were found to be 
polymorphic on agarose gel. The diagnostic SSR markers 
reported for QTL regions of spot blotch resistance were 
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is being carried out for correlating the phenotyping data 
and considering the infection type at hot spots and ploy 
house conditions. It is expected that the results obtained 
will facilitate the faster breeding approach to enhance spot 
blotch resistance in wheat. 

Sonia Sheoran, Gyanendra Singh, Virender Sheoran, Ashsish 
Ojha, BS Tyagi, Pradeep Sharma and Indu Sharma

DWR Karnal

Reduction in thousand grain weight in Raj 3765/P11632 RIL population

Breeder seed production of popular barley varieties 

selected to screen parents, 25 most tolerant (double digit 
score) and 25 most susceptible lines of RIL population to 
validate their applicability for spot blotch. Out of five closely 
linked markers (reported and published literature) for spot 
blotch resistance, three SSR markers Xgwm371, Xgwm 570 
and Xgwm 213 were found polymorphic in parents as well 
as in RILs while, marker Xgwm 67 and Xgwm 469 were found 
to be monomorphic for parents. The detailed genotyping 
study on the entire set of RIL population, with all markers 

Phenotypic and genotypic variability in thermal tolerant x sensitive RIL population of Wheat

Heat stress is an important constraint 
to wheat productivity affecting different 
growth stages specially anthesis and grain 
filling ultimately reducing yield and quality 
of wheat. Current estimates indicate 
that wheat crop grown on around 13.5 
m ha in India is affected by heat stress. 
Exposure of plants to high temperature 
at grain development is generally used 
to differentiate tolerant and intolerant 
genotypes. Raj 3765, a thermo tolerant 
genotype was crossed with thermal 
susceptible genotype P 11632 and a RIL 
population consisting of 172 lines was 
sown under timely and late sown conditions 
at Karnal, Hisar and Varanasi. The effect 
of high temperature on key morpho-
physiological and yield traits was recorded. RAJ 3765 
maintains its grain weight under heat stress conditions. It 
suffered only 3% reduction under stress conditions where 
as genotype P 11632 suffered significant reduction of 16% 
under stress conditions. The reduction in grain weight of 
RILs ranged from -13% to 27%. Twenty-four RILs registered 
less reduction than in RAJ 3765 where as 36 registered more 
reduction than P 11632. On the basis of heat susceptibility 
index 31 RILs were tolerant, 58 moderately tolerant and 83 
were susceptible. The data of RILs revealed that about half 
of RILs were tolerant to grain weight under stress conditions 
where as 21% were highly susceptible. The two parents 

were screened with micro-satellite markers for identifying 
genomic regions associated with grain weight. A total of 
520 microsatellites (280 wmc, 180 gwm, 50 barc and 10 cfd) 
were used to amplify DNA and evaluated for polymorphism. 
Out of 520, 130 (40%) were found polymorphic between 
two parents. The genotypic studies on RIL population with 
polymorphic markers are being carried out for correlating 
the phenotyping data.

S Sareen, Sonia Sheoran, M Saroha, OP Dhillon, and R Chatrath

DWR Karnal

Agriculture continues to be the backbone of the people 
and economy with the contribution of about 16 per cent of 
the Gross Domestic Products (GDP) in India. The prosperity 
of farmers and good crop production is firstly dependent 
on availability of good quality seed of adaptable modern 
varieties. Barley is also not an exception to this and in past 
availability of the good quality seed has been the bottleneck 
in spreading its cultivation further. Directorate plays an 
important role in this direction by organising /coordinating 
the production of nucleus and breeder seed in the country 
through All India Coordinated Wheat & Barley Improvement 
Project (AICW&BIP) network.

During 2010-11, a total of 1777.70 q barley breeder seed 
indent was received from Department of Agriculture and 
Cooperation (DAC), against of which 2912.18 q breeder 

seed was produced. The indent was received for twenty-
nine varieties from seven different states namely viz. 
Rajasthan, Uttar Pradesh, Haryana, Punjab, Uttarakhand, 
Madhya Pradesh and Himachal Pradesh. A surplus quantity 
of 1134.48 q was produced against the placed indent for 
different varieties. The highest indent was employed by 
Rajasthan state (1030 q) followed by Uttar Pradesh (400 
q). The varieties namely viz. RD 2035 (357.50 q), RD 2552 
(315.30 q), RD 2592 (150 q), PL 426 (122.30 q), RD 2052 
(95.60 q), NDB 940 (91 q) are more popular amongst 
farmers and were indented in higher quantities during 
rabi 2010-11. A perusal of data also indicates that most 
of the highly indented varieties in seed chain are six-row 
type feed barley. DWRUB 52 and RD 2668 (both two-row) are 
malt type, while RD 2715 (six-row) is dual purpose barley, 
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respectively. In terms of actual production, it was revealed 
that varieties viz. RD 2035 followed by RD 2552, RD 2592, RD 
2052, K 551 etc. were produced in surplus amounts against 
the indented quantities. It is expected that in coming years 
newly released barley varieties as HBL 391, PRB 502, BH 902, 

Breeder seed production of high indented barley varieties during rabi 2010-11

Varieties Row 
pattern

Year of 
release

Released by Purpose DAC Indent Target (BSP I) Production (BSP 
IV)

Surplus/Deficit over 
indent

RD 2035 6 1994 CVRC Feed 357.50 357.50 1013.00 655.50
RD 2552 6 1999 CVRC Feed 315.30 315.30 519.14 203.84
RD 2592 6 2003 SVRC Feed 150.00 150.00 264.73 114.73
PL 426 6 1995 SVRC Feed 122.30 122.30 125.00 2.70
RD 2052 6 1987 SVRC Feed 95.60 95.60 207.84 112.24
NDB 940 6 1999 SVRC Feed 91.00 91.00 71.50 -19.50
RD 2668 2 2007 CVRC Malt 86.20 86.20 120.26 34.06
RD 2660 6 2006 CVRC Feed 86.00 86.00 63.30 -22.70
K 409 6 1997 SVRC Feed 61.00 61.00 48.00 -30.00
RD 2624 6 2003 CVRC Feed 60.00 60.00 68.80 8.80
DWRUB 52 2 2007 CVRC Malt - - 60.00* -
BH 393 6 2001 SVRC Feed 51.10 51.10 62.50 11.40
NDB 209 6 1999 SVRC Feed 50.00 50.00 62.00 12.00
NDB 1020 6 2001 SVRC Feed 50.00 50.00 56.26 6.26
K 508 6 1996 SVRC Feed 40.00 40.00 50.00 10.00
RD 2715 6 2008 CVRC Dual 25.00 25.00 28.25 3.25
BH 902 6 2009 CVRC Feed 22.60 22.60 30.00 7.40
NDB 1173 6 2004 CVRC Feed 20.00 20.00 11.73 -8.90
K 551 6 1997 CVRC Feed 10.00 10.00 32.00 22.00

*The breeder seed was produced for M/s UB Ltd. Bangalore and HSDC, Haryana

Vishnu Kumar, Raj Kumar, RPS Verma, AS Kharub, Dinesh Kumar, Selva Kumar and Indu Sharma
DWR Karnal

Wheat varietal replacement in reference to north-eastern India

The availability, access and use of seed of adaptable modern 
varieties determines the efficiency and productivity of other 
packages (irrigation, fertilizers, pesticides) in increasing 
production to enhance food security and alleviating rural 
poverty in developing countries.

A total of 98298.31 q of breeder seed of different crops have 
been produced against a total indent of 83854.50 q during 
2010-11. Major quantity belonged to cereals (47813.77 q) 
and oilseeds (34014.54 q) followed by pulses (15360.32 q), 
forages (1039.01 q) and fibres (70.67 q). During 2010-11, 
38469.44 q wheat breeder seed was produced against the 
DAC indent of 29691.60 q.

The area in North Eastern Plain Zone (NEPZ) is mostly covered 
by rice in kharif, and wheat crop is naturally delayed due to 
late harvesting of previous rice crop. Keeping in mind about 
the climatic, biotic and abiotic conditions of the NEPZ the 
research priorities are as development of early maturing 
wheat varieties suitable in rice-wheat system, high yielding 
varieties with tolerance to post harvest sprouting, leaf 
blight complex and cereal rusts and as per as the concern of 

abiotic stress heat stress, sodicity, micronutrient deficiency 
and water stress are the main breeding objectives. 

Breeder seed production of some high indented 
wheat varieties of NEPZ, during 2010-11

Varieties Year of 

release

DAC indent (q) Production BSP 

IV (q)
HD 2733 2001 700.00 850.00
CBW 38 2008 359.20 186.50
HUW 468 1999 325.00 187.50
HD 2643 1995 320.00 5.10
NW 2036 2002 316.00 172.00
NW 1012 1997 254.00 211.00
K 0307 2006 234.00 145.25
PBW 443 1999 215.00 196.60
NW 1014 1997 202.00 171.00
K 7903 1999 125.00 192.20
HD 2824 2003 122.00 240.00
Raj 4120 2008 115.00 245.78
K 9533 2002 112.00 56.00
K 9162 1999 100.00 140.00
HUW 234 1985 59.00 105.00

PL 751, JB 110, UPB 1008, BHS 380, DWRUB 52, DWRB 73, 
DWRUB 64 etc. Will be more popularized and will find higher 
places in indent. These newly released high yielding varieties 
are more tolerant to diseases particularly cereal rusts and leaf 
blights, which will certainly help in raising the yield levels.
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During 2010-11 the variety HD 2733 was the highest 
indented variety (700 q) followed by CBW 38 (359.20 q), 
HUW 468 (325 q) and HD 2643 (320 q), respectively. The 
varieties namely viz. NW 2036, NW 1012, K 0307, PBW 
443, NW 1014 and K 7903 were also indented well in seed 
production chain. The HD 2733 (150 q) was the highest 
positively surplus variety followed by HD 2824 (118 q) and 
Raj 4120 (130.78 q).

The varieties as HUW 234 (59 q), UP 262 (53.60 q), HP 1633 
(7 q) and HP 1731 (6 q) were also indented, which were 
released long back. The old varieties which are susceptible 
to cereal rusts and leaf blights should be replaced by newly 
released tolerant varieties. Under timely sown, irrigated 

conditions varieties namely viz. DBW 39, CBW 38, Raj 
4120 and K 0307 while for timely sown, rainfed conditions 
varieties viz., HD 2888 and MACS 6145 are recommended. 
For late sown conditions the short duration varieties viz. 
HD 2985, HI 1563, HW 2045, NW 2036 and DBW 14 should 
come to farmers field. Popularization and acceptance of 
newly released high yielding and disease tolerant varieties 
will definitely contribute efficiently in the wheat basket 
of the country and certainly will help to match the wheat 
availability demand under the rising population pressure.

Vishnu Kumar and Raj Kumar
DWR karnal

1. Dr MS Saharan participated and presented a paper 

in Plant and Animal Genome Conference held at San 

Diego, USA during 13-16 January, 2012.

2. Dr RK Sharma visited CIMMYT, Mexico for Participation 

in the Launch of MAIZE and WHEAT CGIAR Research 

Programmes from 16-20 January 2012 and made a 

presentation on “Capacity strengthening of wheat 

scientists in South Asia”.

3. Dr Vinod Tiwari visited CIMMYT, Ciudad Obregon, Mexico 
during March 13-20, 2012 for participation in 2nd Wheat 
Yield Consortium Workshop and Visitors’ Week.

4. Drs RPS Verma, AS Kharub, Dinesh Kumar, B Sarkar and 
Rekha Malik from DWR Karnal and Dr M Shrimali from 
ARS, Durgapura, Jaipur attended the 11th International 
Barley Genetics Symposium at Hangjhou, China from 
15-20 April, 2012 and the visit was funded under ICAR-
ICARDA collaborative research project by ICARDA, Syria. 

Distinguished Visitors

 • Dr BS Gill, Professor, Kansas State University, Manhattan, 

KS, USA visited the Directorate on 19 January, 2012.

 • Dr S Nagarajan and Dr Don Marshall visited the 

Directorate during 30-31 January, 2012 for reviewing 

the ICAR-ACIAR collaborative research projects. 

 • Dr Richard Trethovan, Dr Tim L. Setter and Harbans 

Bariana from University of Sydney, Australia visited the 

Directorate on 31 January, 2012.

 • The Ambassador and Secretary of Agriculture, 

Government of Hungary visited the Directorate on 3 

February, 2012.

 • Dr Mathew Reynolds from CIMMYT, Mexico visited the 

Directorate on 27 February, 2012.

 • Drs Hans J Braun, E Duvellier, Ravi Singh, Arun Joshi 

and Velu Govindan from CIMMYT, Mexico visited the 

Directorate on 3 March, 2012.

 • Drs Madhur Gautam and PS Sidhu from World Bank 

were at the Directorate on 16 March, 2012.

 • Dr Dave Hodson, Global Cereal Rust Monitoring System, 

CIMMYT, Ethiopia visited the facilities at DWR Regional 

Station, along with 20 trainees under DRRW (BGRI) from 

Afghanistan, Bangladesh, Bhutan, India, Nepal and 

Pakistan during 7-9 March, 2012.

 • Dr Abul Kalam Azad, Director, SAARC Agricultural 

Centre (SAC), Dhaka, Bangladesh visited the Directorate 

on 18 April, 2012.

Deputation Abroad
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 • A delegation from Ministry of Agriculture, Government 

of Iran led by Dr MR Asghari visited the Directorate on 

13 June, 2012.

 • A delegation of 10 progressive farmers from 

Afghanistan visited the Directorate on 20 March, 2012.

 • Dr MV Rao, former special DG, ICAR and Ex-VC, APAU, 

Hyderabad and presently advisor Biotechnology, 

Government of AP visited the Directorate on 30 June, 

2012 and interacted witht the scientists about the 

present and future strategies on wheat improvement 
with specific contribution from biotechnology.

16th Research Advisory Committee (RAC): The RAC 
meeting was held at DWR, Karnal, on March 05, 2012 under 
the Chairmanship of Dr PL Gautam, Chairman, PPV& FRA, 
NASC complex, New Delhi. The members (Dr RK Gupta, 
CIMMYT-India; Dr VSP Rao, Former Director ARI, Pune; Sh 
Ved Pal; Dr T Mohapatra, Director, CRRI, Cuttack; Dr SM 
Bhatnagar, Ex-Head, RAU, Durgapura; Dr BK Mishra, Ex-PI 
quality), Project Director and all the scientists attended the 
meeting.

An ICAR sponsored short course on “Malting quality 
improvement of Barley, Sorghum & Corn” was organized 
at the Directorate of Wheat Research, Karnal from 28 
January to 6th February, 2012. There were 18 participants 
representing State Agricultural Universities, ICAR institutes 
and private industry. Three participants were from the 
private malting industry (M/s Malt Company India Ltd. 
Gurgaon). Three participants were from maize crop, and 
rests were associated with barley/wheat research. 

Meetings and Trainings

Orientation Course on “Wheat diseases with special focus on 
stripe rust (yellow rust) management” (for scientists of KVK’s 
and State Department of Agriculture) on 11th January, 2012. 

Organized Awareness Programme on ‘’PPVFR Act 2001’’ at 
Bhangu village, Sirsa district Haryana on 24.01.2012 and at 
Nagina, Bijnor district Uttar Pradesh on 15.03.2012

Organized training Programme for IFFDC official on seed 
production related aspects in Wheat at DWR, Karnal during 
28-29th February 2012.

Training Programme on ‘Wheat Rust Surveillance and 
monitoring” organized by DRRW-ICAR on March, 4-5, 2012, 
at DWR, Karnal for SAARC countries (organized jointly by 
DWR & BGRI).

Training programme for officers and scientists of CIPMC’s 
of Government of India on 19th March, 2012. 

Dr Raj Kumar attended “Executive training” on ‘Seed Industry 
Programme’ organized by College of Agriculture and Life 
Sciences, Cornell University & Sataguru, Hyderabad during 
5-8th March 2012 at Goa.

Dr Pradeep Sharma Attended training sponsored by NAIP-
ICAR on “Allele Mining “ at South Dakota State University, 
Brookings, USA w.e.f 05 Oct, 2011- 05 Jan 2012.
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Farmers’ Days

Date Place and Organizer

21.02.2012 Tikli, Gurgaon by KVK, Sikohpur under Wheat FLD

26.03. 2012 Kailash by DWR, Karnal under Wheat FLD

30.03.2012 Malkana, Bathinda by DWR & UB, Patiala under 
Barley FLD

Kisan Mela/Exhibitions Organized/ Participated 

Program Date Organized by

National Dairy Mela 
2012 25-27 February, 2012 NDRI, Karnal

Rabi Kisan Mela at 
CSSRI, Karnal 1 March, 2012 CSSRI, Karnal

Kisan Mela, IARI, 
Pusa, New Delhi 1-3 March 2012 IARI, New Delhi

Kisan Mela at 
SKAUS&T, Jammu 19-20 March, 2012 SKAUS &T, Jammu

Calf Rally at Indri 
(Karnal) 24 March, 2012 Department of Animal 

Husbandry, Indri, Karnal

Transfer of Technology

Awards

 • Best Stall Award in National Seed Congress, Chandigarh during 23-25 January, 2012.

 • Best Stall Award NHRDF, Salaru during 24-25 January, 2012.

 • Best Exhibition Award at NDRI, Karnal 25-27 February, 2012

 • Winner in Basket Ball and Runner-up in Cycling in ICAR North Zone Sports Meet during April, 2012.

Joining/ Promotion/ Transfer/ Retirement

Promotion - to Principal Scientist 

 • Dr. B.S. Tyagi w.e.f 01.01.2009

 • Dr. Arun Gupta w.e.f 01.01.2009

 • Dr. M.S. Saharan w.e.f 01.01.2009

 • Dr. (Mrs.) Sindhu Sareen w.e.f 03.04.2010

 • Dr. Satyavir Singh w.e.f 27.07.2010

 • Dr. Subhash Chander w.e.f 19.12.2010

Joining
Sh. Sunil Kumar, Assistant joined on 08.06.2012 

Transfer
 • Dr. A.K. Singh, Pr. Scientist transferred to IARI New 

Delhi w.e.f. 31.05.2012

Retirement
 • Sh. Ram Bhool, SSS-III, w.e.f 31.03.2012

 • Sh. Roshan Lal, Asstt Admn Officer w.e.f. 30.04.2012


