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PJART A

EVALUATTON OF NATIONAL AND
INTERNATIONAL NUR5ERIE5



National Genetic Stock Nursery
sK srngh, suresh Krrmar, Rp Gangwar, RK Gustta and vinod riwari

National Genetic Stock Nursery (NGSN) is considered as "suggested cross;ing block" and is
constituted with the objective to provide genetic stocks and new germplasm for yield
components, disease resistance and quality traits to cooperating centres uncler AICW&B1p for
utilization in wheat improvement programmes. The NGSN comprising 60 lines inclucling L
aestivum (56) and T. dicoccum (4) was provided to 30 centrers. The bread wheat entries were
categorized as disease resistant (27), elite lines from NGSN ('ll), new agronomic bases rlg) and
yield component lines (7) and Karnal bunt resistant genetic stocks (T). f dicoccum entries
represented disease resistant stocks.
The nursery was conducted in augmented design with two chr:cks Sonalika and HD2967 which
were accommodated once in a block of 20 entries. An infector row was also inclucled for
observing disease incidence. The data were recorded on yield component traitr; days to helading,
days to maturity, plant height (cm), tillers/m, grain number/spi[<e, 1000-9rains weight (g) and
spike length (cm). Quality analysis of these entries was done at lIWBR, Karnal for procressing
and nutritional quality traits. The data booklets were received from 29 locations except Gwalior
where nursery failed due to hailstorm dama;ge. Pooled analysirs of data was done for various
traits and mean values (Table 6) were considered for identifi<;ation of promising genotypes for
various traits.

Performance of entries for yield componemt traits
Based on the pooled mean, the promising genotypes showing better perfornaance for different
traits were identified. Zone-wise analysis was made for the tralts and on the, basis of clefined
selection criteria (better than the respecti'ue best checks), promising genotypes showing
excellent performance were selected (Table,1). Among theser genotypes, some having better
performance for three or more traits were identified as potentiill donors for further use in wheat
improvement in zone specific programmes (Tablel). Entries Pl-lSL 10 in NHZ; PHSL S, PFISL 10
and GW 2010-288 in NWPZ; PHSL 10 in NE:PZ; PHS 1106, Irl-JSL 5 and PHSL 10 in CZ; HD
3095 and LBPY 11-2 in PZ showed better pr:rformance for three or more traits. Among these,
PHSL 5 and PHSL 10 showed promise in two or more zones.

Tabfe 1:zone wise promising genotypes forvarious yield componenttraits

Traits Range Mean Criteria Promising Entries Besll
check

Northern Hills Zone (Almora, Malan)
Days to
headinq

102-
123 112 <1 05 PHSL 5, PHSL 10(102), PHS 1106(103) t;0nalrKa

(1 06)
Days to
maturitv

1 53-
173 162 <155 HW 1099(153), PHSL 10(155) sonaltKa

(1 59)
Plant height
(cm) 75-112 o,t <80 DtsW 93(715), pBW658, KBR[.82-2(78), DDK 1045,

MACS 5031, HW 5237,HD 3095(79)
HD 2t967
(87)

Tillers /m 18-102 oz >90 HW4013(102), HUW 668(92), DBW 90, HpW
381(91)

Sonalika
(o/ )

Grains /spike zz-oY 47 >60 {g 6j-r(69), HW 1900 (65), HW 5237(62), HW
5235(61)

t1D 2:"96/
(48)

lUUU-gr. Wt.
(o) 30-59 44 >55 PHSL 5(59), LBpy 11-9, Up 2847, pHS 1106 (tt6) t1D 2:,96(

(43)
sptKe lengtn
(cm) B-1 3 {n >12 JS 6-1 , G\ ,t2010-2BB(13) nu 2:.v6 1

(11)

North Western Plains Zone (Ludhiana, Gurdaspun, Hisar, Durgapura, Pantnagar, IIWBR-Karnal, CISSRI-
Karnal)
Days to
heading B4-1 06 94 <BB PHSL 11 (t]4), PHSL 10,Up 2843, ---__l

GW 432(8('). PHSL 5 (87) 
|

Sor'€fika
(88)
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Days to
maturitv

15t^
148 140 <138 PHSL 11, PI-ISL 10, LBPY 11-8,

PHSL 5, cW 432n37)
uonaltKa
(13i3)

Hranr nergnt
(cm) 79-118 97 <85 HD 3095(79), LBPY 11-8, DEIW 93 (83) t1D 2967

(98)

Tillers /m 56-161 112 >1 50 MACS 5031(161), KBRL 81-1(154) iionaltKa
(2'1\

Grains /spike 44-72 54 >65 JS 6-1(72), GW 2010-288 (6li) HD 2967
(60)

1U00-gr wt.
(q) 29-52 39 >45 PHSL 5 (tt2), cW 2010-288(,+7), Raj4304(46), HD 2967

(37)

Spike length
(cm) 9-1 5 44

II >12
ljly?010:288(15), JS 6-1, pn-.tsL 5(14), Up 2847,
LBPY 11-;2, NW 50,13, GW 2011-346, PHSL 10, HPW
381 (1 3)

HD 2967
(1 1)

North Eastern Plains Zone (Sabour, Ranchi,Fai,zabad, Varanasi, Kalvani, Coochbehar)
Days to
headinq 67-BB 77 <70

pHS 11oei, PHSL 5, LBpy 11-B(67), pHSLTo;pg5;
11, UP 2843, LBPY 11-269\

uonalrKa
(74\

Days to
maturitv

1 1U-
122 115 s110 PHSL 11 , PHSL 10, LBpy 11-8, llD 3095(110) uonailKa

(1 13)
HIANI
heiqht(cm) 71-97 B4 <75 HD 3095(71), HW4013, DBW93(74) IjonallKa

(83)

Tillers /m 41-113 82 >1 00 IW_49]g{1J!J), DDK 1044 (112), HW 5224(111),
DDK 1045(106), HS 578(103), KBRL B0-3 (.i01)

HD 2967
(89)

Grains /spike 32-76 50 >65 JS 6-1(76), GW 2010-288, H\// 1900(69) 2967HD
(60)

27-43 34 >40 PHSL 10 (43), cW 2010-28ts(41)

9-14 10 >12 JS 6-1(14), GW 201 1-346 (13)

GentralZone Indore Bilaspu r, Vijapur Junagadhr, Jabalpur, Powerkheda, Saqar, Kota. Bhavr aqan)
Days to
headino 63-80 70 <65 uP 2843(63), pHS 1106, pH$L 10 , HD 3095(64) sonalil(a

(65)
uays to
maturitv

lUb-
118 111 <107 Ltspy 11-il(105), PHSL 11 , PHSL 5, PHSL 10,

PHS 1106, Raj 4304 (106)
Sonalika
(1 1Cl)

Prant nelgnt
(cm) 73-113 88 <80 HU 3{J95!r3), HW 523l(77), }1W 5235, Raj 432:4(78),

pBWg3(7e)
SOniallKa
(BB)

Tillers /m 89-1 33 112 >125 K 1006(133), DBW 107(129), cW432, HW
1099(127). UP 2872(26\

nD zv6 l
(17\

Grains /spike 40-64 52 >60 HW 1900({34), HpW 360, JS 6-1(62), pHSL 11 (60) HD ta96(
(59)

rryu-sr. wL 
I

31-53 41 >50 PH-SL 5 (53)r LBPY 11-9(52), Raj4304(51), Pl-lS
1106 , LBPY 11-2(50)

Sonalika
@2\

Spike length I(cm) 
I

9-1 3 10 >12 PHSLs, T'HSL1O,J@ETT1
GW 2011-:346(13) I

HD i2967
(10)

Penlnsular Zc ,ne (Dhi rruvad, 
!
rliphad, 4 kola, Pune)

Days to
headino 52-76 65 <55 LBpy 11-2).(52), LBpy 11-8(53), Up 2843(54), HD

3095(55) _
sonaliKa
rc2\

uays ro
maturitv

1UU-
116 109 <1 05 LHpy 11-2r(100), Ltspy 11-8(101), HD 3095, Raj

4324 (103lt. UP 2843. cW 201 1-346'104\
sonaltKa
(1 10)

Plant netgnt
(cm) 61-96 76 <65 RE4324 ({3'l), HD 3095, HW 5237(63) Sonalika

(73)

Tillers /m 48-121 81 >1 05 HW4013 (121), KBRL 81-1(113), HW 1099, KBRL
80-3(1 07)

tlD 24961
(95)

Grains /spike 37-59 47 >55 up 2847 ({i9), HW 1900, DBW 110(57), KBRL 80-
3(56)

tlu 24961
(50)

1 UUU-
qr.wt.(q) 29-51 39 >45

pHsL 5 (51), LBpy 11-2(50), LBpy 11-9(49), pHS
1106, PHSL 10, Rai 4304G8)

Sonalika
(37]'

sptKe
lenqth(cm) 8-12 10 >11 PHSL 5 (1:2) HD 2i96(

(10)
dic-T. dicoccum: Value in the value>s of the traits

Trait-wise analysis indicated better performance of PHSL 10 and uP 2843 for early heading;
PHSL 10 for early maturity; HD 3095 and DBW 93 for dwarf plants, HW 1900 and JS €i-1 for
grain number per spike; PHS 1106, PHSL 5 iand LBPY11-9 for 1O0O-grains weight and JS 6-1
and GW 2011-346 for spike length in atleast four mega zone$. Based on overrall perfornnance
across the zones, the promising genotypes sihowing better performance than the best checks
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were also identified. Some of the promising genotypes having excellent perforrnance are listed in
Table 2. Genotypes PHS1106, PHSL 5, Pl-lSL10, LBPY 11-2, Lgpy 11-g and GW 2010-2gg
showed better performances for three or more traits in combination compare<J to the respective
best checks.

able 2: Su stocks for traits in NGSN durinq 201S-16
Gharacteristics Criteria Promising Grqqgtypes Best check

Days to heading <75
PHSL 1 1, UP 2843 (72), PHS 1 106, PHSL 10,
LBPY 11-2, LtBpy 11-B (73), pHtjL 5, GW 432
(74)

Sonalika(75)

Days to maturity <120 PHSL 11, LBpy 11-B (118), PHSL 10, pHSL 5,

EHS 1106, LEiPY 11-2(119) Sonalika(120)

Plant height (cm) <80 HD 3095 (74), RAJ 4324, DBW 93, LBpy 11_8,
HW 5237 (79) rSonalika (88)

Tillers/m >115 HW4013 (120), MACS 5031 (dic.), HW 1099
(dic.), (118), DDK 1044 (dic.), KBRt_ B1-1 (116) rSonalika (104)

Grains /soike >60 JS 6-1, HW 1900 (64), cW2010-:2BB (61) rHD2967 (58)

1000-9r.wt. (g) >45
PHSL 5 (50), ttBpy 11-9 (48), RAJ 4304 (47),
PHS 1 106, LBipy 11-2, GW2010-.2U8, cW
2011-362, PHSL 10 (46)

lSonalika (40)

Spike length (cm) >11
JS 6-1, PHSL 5, cW2010-2BB (13), Up 2847,
GW 201 1-346, PHSL 10, NW 50,t3, PHS 1 106,
LBPY 11-2. HIPW 381 N2\

t1D2e67 (11)

V,

Disease MOderatelv reststant
HlacK rust r-rw4013, Hw 5237, DBWg0,

KBRL 79-2, KBRL BO-3, KBRL 8i1-1.
KBRL 82-2, KBRL 83-3

KRL 348, VL 3001 , HW 4042,
DDK 1044 (dic), HD 3098, PBW658i,
HPW:360, GW 2O10-288, DBW 88,
K 1006, DBW 110

Hrown rust
(North)

I-FVV ObUl flVV 5:13b, |d.a| 4324, l:JP 2843,
vL 3001, HW 1900, HW 4042.
HW 5237, HS 578, RaJ4270, Hl 1579, K
1006, NW 5054, DBW 107, DBW 110,
DBW 93, LBPY 11-8, cW 2011-346

Brown rust
(South)

HW4013, UP2872,HW5237 fiF/VV -JUl, HU 3U95, GW 432, IJIJK
1044 @ic\. KBRL B2-2

Yellow rust HD 3098, Ht 1579 HD 3121
Leaf blight l.trvv oou, t<a] 425Q, up 2E72,l-lw 5224,

KBRL 77-1, KBRL 78.2. KBRL 82-2
uP 264t, Kt-tL 34E, Ht 1579, K 1006,
KBRL BO-3, KBRL 81-1

Eleven entries namely HD 3098, RAJ 4270, PBW 65g, Hl 1579, Hpw 360, pHS 1106, PHSL 5,
PHSL 10, PHSL 11, GW2010-2S8 and NW 5013 showed higl'r utilization during 2014:tS and
thus, were repeated during 2015-16 crop season. Among these, PHS1106, PI-JSI 10 and PHSL
5 again showed better performance for early heading and nraturity, 1000- S,rains weight and
spike length whereas GW2010-288 showed high grain number, 1OO0-grains irveight and longer
spikes. HD 3098, RAJ 4270, PBW 658, Hl 1579, HPW 360 and NW 5013 couid not perform
better for any of the trait.

Disease resistance
Rgspolse of genotypes against various rusts and foliar diseases forms an important com;conent
of NGSN screening and utilization. Disease reaction for black rust was recorded at Junagarh,
Vijapur, Powarkheda, lndore and Wellington whereas brown rust was recorded at Gurdlaipur,
Ludhiana Pantnagar, Karnal,Vijapur, Indorer, Powarkheda, Junagadh, Pune, Dharurad and
Wellington. Yellow rust was recorded at Almora, Malan, Pantnagar, Dhaulakuan, Gurdaspur,
Ludhiana, Hisar and Karnal. Basdd on highes,t reactions and ACl, genotypes exhibiting resistant
response under natural conditions were iderntified. Leaf blight data frorn Kanpur, Fai:zabad,
Sabour, Coochbehar, Kalyani and Pune was considered for identification of resistant sorurces.
The promising genotypes showing resistances under field condition across the locations are
listed in Table 3.

Table 3: Genotypes showing resistancerto diseases in NGSN under field conditions

dic-dicoccum: parenthesis indicates the vizlues of the traits

dic- T. dicoccum
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Processing and nutritional quality
All the bread wheat entries and checks werc also analysed for processing quality pararmeters
viz., test weight (kgihl), protein content (%), sedimentation value (ml), grain hardness index as
well as nutritional quality parameters like irorr and zinc content (ppm) duiing thre year 2015-16. A
wide range was observed for these quality perrameters indicatirrg existence of vaiianitity fqr these
lFits amgng the genotypes. Promising gernotypes for various quality traits were identified
(Table,4) for further utilization in wheat improvement programnres.

Table 4: Promising genotypes for processing ilnd nutritionall quality traits in NGS}N

Traits Range Mean Griteria PromisinE Entries Best oheck
Test wt.
(kq/hl)

72.3-
84.0

80.9 >83.0 KBRL 82.2, HUW 668, DBW 71,
PBW 660, JAUW I'98

Sonalika
(82.7\

Protein content (%)
B.B-14.0 11.1 >12.5 DBW 93, K 1006, HW4013, PHSL X1,

GW 201 1-362, DBW 107 and PHSL 10
Sonalika
n0.7\

Sedimentation
value (ml) 34-60 46 >55 UP 2872, VL 3001, I.ID 3098, DBW i3B,

DBW 90, NW 5054
HD
2967(€i0)

Grain hardness
index 39.88 66

>80 KBRL 8O-3, KBRL B1-1. KBRL 79-2.
KBRL 83.3 HD

2967(ei7)<45 HPW 381
lron (ppm) 31.4-

43.6 38.3 >42.0 GW2010-288, PH$ .1106, K 1006,
PBW 660, DBW 90

Sonalil<a
(36.4)

Zinc (ppm) 27.7-
42.8 35.5 >41.0 RAJ 4250, K 1006, DBW93,

LBPY 11-9, PBW660, HD 3095
Sonalil<a
$7.2\

Utilization of genotypes
The utilization report was received from 24 centres whereas Dhaulakuan, Varanasi, Kota,
Jabalpur, and Bhavnagar did not supply utilization report. The pooled utilizatio'n report in<Jicated
overall 26.00/o utilization by these 24 centres for selection as genotype or as parernts in
hybridization (Table 5). Out of 24 centres, 10 centres used these entries as direct selections
indicating 13.5o/o utilization. On the other side, 21 centres utilised these lines as panent in
hybridization programmes having utilization of 24.1o/o. lt was found that all the entries were
utilized by either of the centres for different purposes. Bread wheat entrie,s showed 27.4%
utilization and maximum utilization was obserued for yield cornponent lines (38.3%) followed by
disease resistant lines (29.9%), elite lines from previous NGSN (28.0o/o) anrJ new agronomic
bases (22.9o/o). Genotypes HPW 381, PBW {360, Up2843, UP 2847, LBPY 11.-2, LBpy 11-9, Hl
1588 and HW 5224 were the most utilized. Arnong the centres, maximum utilization was drcne by
Sagar (43) followed by Pune (32), Durgapura (31), Sabour (2,1),Powarkheda (24),Vr1apt;r (20)
and Coochbehar (20) centres. T. dicoccum entries showed 6.3% utilizationr and thesel were
utilised by Dhanrvad and Pune centres for hlrbridization purpose whereas Sabour centre made
selection from entry DDK 1044 for direct utilization.

Table 5:Utilization of geneti,c stocks in NGSN during 2015-16

Gategory Entries Utilization Frequencv (%)
Hybridization Selection Orrerall

T. aestivum
Disease resistance 23 141 (29.2) 32 (13.e) 16i5 (29.9)
Elite lines from NGSN 11 57 Q4.7\ 19 (17.3) 74.(28.0\
New agronomic base B 35 (20.8) I (11.3) 44 Q2.9\
Yield comoonent lines 7 42 (28.6\ 15 Q1.4\ 56 (33.3)
KB resistant qenetic stocks 7 24 (6.3\ lt (7.1 29 (7.3\

Sub total 56 299 Q5.4\ B0 (14.3) 368 Q7.4\
T. dicoccum

Ts (6 0) T1 (2.s) T6 (63)
Total 60 304 (24.1\ B1 (13.5) 374 Q6.0\

Values in parenthesis are %o utilization

Progress Report, Vol. V, Genetic Resources, 20L6
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Yield Gomponent Screening Nursery
Gyanendra {iingh and BS Tyagi

The lndian lnstitute of Wheat and Barley Research, Karnal constituted and srupplied 28th set of
Yield Component Screening Nursery ffCst\l) having 105 test entries and 04 checks namely;
Lok-1 (1000-grain weight), WH-147 (grains/spike), HD 2009 (tillers/meter) and DBW 't7 was
planted at 25 centres across zones with an o,bjective to evaluater and identify lrromising lines for
yield components traits (tillers per meter, grains per spike and 1000-grain rnreight). Ther mean
performance of checks (repeated twice) was used to compare test entries across locationrs. This
year data reporting was excellent as dully filk:d data booklets were received from all 25 centres.
Whereas trait specific data from few centres recording unrealistic observationrs (either very high
or very low site mean) was not considered for specific trait so as to make a logical comparison
among entries.

The mean values (numerically higher or at par to the best check for particular component trait)
were used as the criterion for selecting promising entries. On the basis of superior performance
of a particular entry under this nursery for a specific on multiple component trait(s) continuously
for three years across locations, promising linres have hreen identified as genetlc resourcer[s) and
are presented (Table 1) for contribution of these entries to NGSN to use ias crossinEl block
material by cooperating centres.

Table 1:Promising lines showing consistent perrformance for three consecutive years (2013-{S)
Trait resources (in order of
Grains / soike (>55) LBPY-2o13-01, LEtpy-2013-03, LBpy'-2o13-05, NtAW :2349
Tillers / meter (>85) Hl 1600, N|AW20154. RAJ 4393
1000-qr. wt. (>45) Hl 1600, KB-2013-.05, LBpy-2013-05, RAJ 4350, RAJ 4394

Similarly, promising entries for multiple or irndividual component trait(s) bas,ed on this year's
performance have been identified and are presented (Table 2). The performance (range and
mean) of all test entries along with checks is presented in Terble 3. Besides, the collaborators
made selections from this nursery for use as donor parents in hybridization to inrprove
component trait(s) namely; grain size, grain number and tiller number wherein ma:ximum
selections were made for 1000-grain weight followed by numben of tillers and grains per spike.
As a regular activity, the identified YCSN liners will be suppliecl in the ensuing National Cienetic
Stock Nursery (NGSN) for use in their on-goinrg breeding programmes at cooperating centres.

Table 2:Promising lines identified for multiple and individual cornponenrt trait(s)
during 2015-16

Trait(s) Lines/
High tillering, more grains
per spike and hiqh qr.Wt.

H | 1 600, LBPY-,20 1 3-05, LBpy-2o 1 4'04, LBpy -201 4 -07, H I

1609. LBPY-2015-01. LBpy-2015..05. Up 2930
High tillering and high gr.
wt.

GW-2014-545, Raj 4394, AKAW 4899, RAJ 4472,
uP 2929

More grains per spike and
hiqh qr. wt.

DWAP 1531, DWAP 1533, cW-2014-544, Up 2931

High tillering

LBPY-2013-02, N|AW 2064, RAJ r[351, RAJ 4393, RAJ 4395,
RAJ 4396, GW-2013-478, Ht 1608, LBpy-2014-08, RAJ 4444,
AKAW 4923, D'WAP 1530, DWAP 1Ti34, DWAP 1536, GW-
20 1 4-560, GW-20 1 4-5 62, GW -20 14-563, cW-2 0 1 4-57 1, LB py-
2015-03. N|AW 3033. RAJ 4478. L'p 2928

More grains per spike

LBPY-2013-01, LBPY-2013-03, N|AW 2349, AKAW 4900, cW-
2013-489, GW-2013-491, LBpy-2o14-10, DWAP 1532, DWAP
1535, DWAP 11i37, cW-2014-574, cW-2014-580, KV-2015-02,
NIAW 3023. UF' 2968. UP 2970. UP 2971

High gr. wt.
RAJ 4350, LBPY-2014-03, NIAW 21844, DWAP 154CI, DWAP
1 541, GW -201 tl-547, H | 1 6 1 0, LB F'y-20 1 5-07, KB-2 0 1 3-05
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Table 3: Ranqe and mean of: Kanqe and mean of entrles tor traits durinq 2( r15-16

SN Entry Tillers/ merter Grains/spike 10i00-qr. wt.
Range llllean Range Mean Ranqe Mean

1 Ht 1600 48-128 92 34-65 56 27-51) 46
z KB 2013-01 45-118 75 32-61 46 35-59 44
3 KB 2013-05 43-112 79 23-68 46 34-60 46
4 LBPY 2013-1 49-120 70 27-86 56 29-512 37
5 LBPY 2013-2 56-1 1 0 80 34-67 53 30-50 JV
o LBPY 2013-3 41-108 33-78 55 25-4t) 5b
7 LBPY 2013-4 31-126 77 36-74 52 31-50 41
8 LBPY 2013-5 43-125 BO 21-72 co 2B-59 46
o N|AW 2349 46-120 77 40-78 co 24-4\) 37

10 NIAW 2064 52-121 B6 25-78 47 34-53 43
11 Rai 4350 30-105 72 31-66 47 30-56 46
12 Rai 4351 40-125 B4 21-68 49 28-51 41
13 Rai 4392 45-118 7B 27-63 49 28-Stl 42
14 Rai 4393 33-140 B6 37-74 51 29-stl 41
15 Rai 4394 46-1 30 83 27-76 27-5tl 46
16 Rai 4395 4B-144 B3 20-62 47 25-sil 42
II Rai 4396 34-128 84 17-64 46 2B-53 40
1B AKAW 4899 43-132 82 31-82 CJ 32-60 46
19 AKAW 49OO 34-1 30 79 37-88 25-,tl 3B
zv GW 2013-471 31-104 OJ 29-68 cc 32-50 42
21 GW 2013-478 45-124 82 cz-o6 51 2B-50 41
22 GW 2013-482 3B-1 1 3 ol 30-68 50 21-\Cl 3B
23 GW 2013-488 41-130 32-80 R4 25-4tl 3B
24 GW 2013-489 42-101 /o 40-72 55 31-57' 43
25 GW 2013-491 29-102 31-96 5B 29-621 43
zo Ht 1608 43-145 80 2B-65 6n 24-6Cl 42
27 LBPY-2014-1 44-105 34-72 6? 24-52t"

28 LBPY-2014-2 32-126 to 31-68 47 21-51 40
29 LBPY-2014-3 31-117 69 33-66 49 30-58i 45
?n LBPY-2014-4 33-1 35 BO 37-78 56 31-58i 46
?4 LBPY-2014-5 48-156 B3 30-80 54 30-48i 38
32 LBPY-2014-6 45-145 B6 3B-BO 54 28-52" 40
33 LBPY-2014-7 33,114 84 39-78 29-58i 45
34 LBPY-2014-8 52-136 85 32-74 F'l 2B-5Cl 3B
35 LBPY-2014-9 36-126 29-76 6n 30-56i 40
JO LBPY-2014-10 42-125 74 36-80 32-53i 42
,5t LBPY-2014-11 31-107 68 32-70 50 34-54. 43
3B LBPY-2014-12 39-124 33-72 6n 36-57 44
JY NIAW 2BO9 33-112 73 30-60 47 28-62 43
40 NIAW 2844 39-1 53 71 29-71 4B 35-60 4B
41 RAJ 4441 39-114 71 36-78 52 32-61 44
42 RAJ 4442 44-110 74 21-61 46 2B-50 41
43 RAJ 4443 40-135 74 24-65 AN 27-57 42
44 RAJ 4444 33-1 50 do 33-80 52 31-46 40
45 RAJ 4445 32-100 67 31-75 50 30-57 41
46 AKAW 4901 63-111 q? 39-69 54 25-48 3B
47 AKAW 4923 44-112 82 3B-78 53 26-51 37
48 DWAP 1530 56-155 91 JO-O6 52 23-59
49 DWAP 1531 36-1 1 1 64 31-80 A6 32-60 47
50 DWAP 1532 40-117 75 33-80 54 26-48
51 DWAP 1533 36-93 60 27-90 5B 25-61 45
52 DWAP 1534 38-1 30 B1 33-79 CJ zc-cz 37
53 DWAP 1535 45-115 7A 28-75 tr,4 23-5B 37
54 DWAP 1536 57-135 80 JJ-/O 50 25-61 ?R

55 DWAP 1537 30-1 08 61 1 9-80 56 27-61 42
56 DWAP 1538 40-1 1 I 71 35-81 53 31-58 42
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SN Entry Tillers/ merter Grains/spike 10i00-qr. wt.
Range llllean Ranqe Mean Ranoe Mean

DWAP 1539 44-105 75 24-62 4B 27-61 42
5B DWAP 1540 31-112 67 33-76 51 32-61 45
59 DWAP 1541 47-112 7B 31-74 49 34-6tZ 45
60 GW 2014- 544 29-1 0B 55 26-85 6A 31-6ta 46
61 GW 2014-545 40-134 BO 21-68 44 22-61 45
62 GW 2014-546 42-130 77 27-68 4B 31-58 43
63 GW 2014-547 31-97 59 22-81 q4 21-6tI 47
64 GW 2014-559 40-1 05 72 24-75 52 28-51 41
65 GW 2014-560 56-1 1 1 B1 31-73 49 24-50 40
oo GW 2014-562 56-120 B5 37-66 50 28-49 ?7
67 GW 2014-563 54-119 B4 19-66 47 32-5tl 44
o6 GW 2014-564 41-98 IV 33-64 49 24-5li 42
69 GW 2014-571 55-1 1 I 83 33-65 51 20-4t\ 34
7A GW 2014-573 42-103 OY 33-78 6n 23-53 40
71 GW 2014-574 32-99 59 22-86 57 28-62. 43
72 GW 2014-578 40-117 73 21-76 50 29-51 41
IJ GW 2014-579 43-1 03 30-65 24-50 JV
74 GW 2014-580 46-111 74 42-80 60 27-57'. 40
75 GW 2014-581 34-1 09 77 20-78 49 29-5t; 39
to GW-2014-582 41-120 7B 35-72 53 32-641 43
aaII Ht 1607 43-110 B1 25-65 46 27-62t" JV
78 Hl 1609 56-1 1 5 84 41-80 AA 32-6Cr 45
79 Ht 1610 40-110 73 34-65 50 JO-OLr 45
BO LBPY-2015-01 51-125 87 37-94 56 31-58i 45
B1 LBPY-2015-02 40-104 73 23-64 46 31-54. 43
82 LBPY-2015-03 54-120 B3 33-70 49 29-47', 37
B3 LBPY-2015-04 59-144 B5 33-80 54 31-45 3B
B4 LBPY-2015-05 44-124 AA 42-79 E-7 33-54 46
B5 LBPY-2015-06 40-110 74 35-66 51 34-52 42
86 LBPY-2015-07 43-97 72 25-61 44 2B-60 48
87 LBPY-2015-OB 53-1 03 74 30-71 53 30-51 40
BB KV-2015-01(M,-415) 43-1 03 6B 36-75 53 29-66 40
89 KV-2015-02(KV) 34-107 77 36-80 57 27-50 3B
90 NIAW 2847 32-105 OY 29-72 49 26-55 40
91 N|AW 3023 35-1 1 0 74 31-80 54 32-52 42
92 NIAW 3033 50-125 6J 34-64 49 30-53 44
93 RAJ 4472 53-120 B8 34-75 CJ 29-54 46
94 RAJ 4478 45-109 B1 32-65 50 30-56 44
95 RAJ 4479 41-122 to 34-75 53 32-51 42
96 RAJ 44BO 35-117 82 24-61 45 28-52 42
o'7 RAJ 4481 33-1 03 73 24-65 45 2B-50 41
98 uP 2928 39-162 BO 36-75 51 31-51 40
99 uP 2929 35-1 1 0 BO 35-72 52 32-53 46
100 uP 2930 47-109 82 39-70 56 31-52 46
101 uP 2931 49-113 76 34.-82 54 JZ-CO 45
102 UP 2968 40-120 65 33-75 co 25-58 41
103 uP 2969 32-94 69 26-74 50 31-61 44
104 uP 2970 48-1 0B 75 JO-/O 54 25-48 37
105 uP 2971 41-107 '78 32-75 54 24-53 42
106 Lok 1 (C) 42-102 '70 29-67 48 31-55 44
107 wH 147 rc\ 39-1 1 5 '74 37-73 53 26-53 3B
108 HD 2009 (C) 50-117 '74 41-65 52 27-50 JY
109 DBW 17 (C) 56-1 16 70 34-63 50 31-47 3B
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Short Duration Screening Nlursery
Ravish Chatrath, Vikas Gupta, Saflsh Kumar and Op Tuteja

The 29th Short Duration Screening Nursery (SDSN) comprising 60 genotypes was conducted at
22 locations across the country during 2015-16. The aim of the nursery was to identify early
maturing genotypes for terminal heat tolerance during graln filling period under latei sown
conditions. The nursery was conducted in augmented design with 36 test entries and six checks
(Sonalika, DBW 71, DBW 14, WR 544, HD 2tJ32 and NIAW 34) which were replicated four times
for comparing the performance of the test entries for each block. The nursery was conducted in
plots of two rows in 2.5m length spaced 1B crn apart.
The 36 test entries were contributed by 4 wheat breeding oentres (Table 1). llWBR, Karnal
contributed maximum 15 entries followed by GAU, Vijapur (11), RAU, Durgapura (08) and
PDKV, Akola (2).

Table 1: Gontribution of entries for short durationt nursery
SN Centre Entries

4
I GAU, Vijapur 11
z lIWBR. Karnal 15
J PDKV, Akola z
4 RAU, Durqapurer B

Total 36

Data from 20 centres (Karnal, Balachaur, Pantnagar, Jammu, Kanpur, Cooc;hbehar,Faizabad,
Ranchi, Patna, Varanasi, Sabour, Shillongoni, Sanosora, Powarkheda, Bilaspur, Jabalpur,
Niphad, Pune Dharwad and Dhaulakuan) were pooled zone-wise for analysis ernd reported here.
Data booklet from Anantnag centre was not received while data of Malan was not included due
to errors in data.
Data were recorded for days to heading, days to maturity, grain number per s;pike, 10OO-grains
weight (g) and yield per plot (g). The data was pooled zone wise for analysis for various traits in
order to identify promising lines for specific zone. Performance of promising high yielding, early
maturing genotypes for different zones are described here.
Performance of entries for yield
Based on the pooled mean for earliness and yield, the prornising genotypers showing better
performance over the best check were identif ied. Zone wise analysis was macle and the r:ntries
performing better than checks were identified (Table 2).
In NWPZ two test entries RWP 2013-9, RWP 2013-10 performed better than the check verrieties
for yield. These lines were early maturing and had slightly higher number of grains per spike
than the checks. In NEPZ only one genotype GW 2012-475 wasi high yielding than the checks.
lN PZ the test entry RWP 2013-10 was highrest yielding and had higher numrber of grains per
spike than the checks. ln NHZ, the twot entrires RWP 2013-9, RWP 2013-10 vyere high yielding
than the checks.

Table 2:Promising entries during 2nd year of tersting in SDSIN

SN Genotype Yield (g) Heading
days

Matunity
days

Grains/
spike

11000
gr. wt.

NWPZ
1 RWP 2013-10 531 77 11t] 4B :36

z RWP 2013-9 473 7B 11t] cl :34

Checks
.l
I SoNALTKA (C) 367 76 119 40 139

z wR 544 (C) 418 72 119 49 .5V

J DBW 71 (C) 429 78 120 45 ,{0
4 DBW 14 tv, 412 76 12(l 46 3B

HD 2932 (C) 419 79 119 48 3B

o NIAW 34 (C) 391 7B 119 43 JO

NEPZ
4
I GW 2012-475 305 oo 1Oii 48 35
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Checks
4 SONALIKA (C) 215 oo 102 43
z wR 544 (C) 247 bJ 104 44 JI

DBW 71 (C) zc6 106 46 JC
4 DBW 14 (C) 254 oo 105 47 3B
5 HD 2932 (C) 219 Aq 107 49 36
6 N|AW 34 (C) 240 67 107 47 34
PZ

n
Checks
1 SONALIKA (C) zou 5B 9tl 44 34
2 wR 544 (C) 338 CJ 92. 43 ?A
2 DBW 71 (C) coc 60 96 50 32
4 DBW 14 (C) 273 9tl 41 35

HD 2932 (C) 299 64 oc) 45 JO

tlHZ
4

2

N|AW 34 (C) | 28e __l

wtwl
61 l

--7071
104 I

ga- T- 45

- w-f - )
145-T-:__l

JJ

Checks
1 ISONAL|KA (C) | zrg _

4 wR 544 (C) 331 107 14,4
2 DBW 71 (C) 294 106 143
J DBW 14 (C) 294 109 146
6 HD 2932 (C) 219 107 145
o NIAW 34 (C) 319 107 146

Early maturing genotypes were also identified and analyzed for different traits such as yield,
days to heading, days to maturity, number of grains per spike and 1OOO-grains weight. Entries
performing better than the checks were identified for each zone (Table 3). Entries LBP 2014-12,
RAJ 4358, RWP 2011-15 & GW 2014-619 for NWPZ; entries DWAP 1408, R\/VP 2013-10, GW
2014-624, GW 2010-321 & WS 2014-07 for NEPZ; Entries tBP 2014-12, DWAP 141i2, cW
2014-619, GW 2010-321 & GW 2012-475 for CZ; entry AKAW 4842 for PZ and entries; RWP
2014-18, WS 2014-07 & RWP 2014-19 for Nl-lZ were identified as promising ge,notypes.

able 3:Promisin in different zones duri 2015-16
SN Genotype

Yield Headinq Maturity Grains/spiker 1000 sr. wt.
Ranqe Mean Range Mean Ranqe Mean Ranqe Mean Range Mean

NWPZ
1 LBP 2014-12 145-748 517 7B-89 t34 1 09-1 31 12t0 33-45 ?7 33-48 39
z RAJ 4358 165-706 470 75-85

"78

108-128 118 43-56 47 2B-39 34
3 RWP 2011-15 1 B0-592 464 80-90 84 111-135 12"1 43-57 49 3B-41 JY
4 GW 2014-619 1 B0-626 454 70-85 ,ro 1 09-1 36 120 45-47 46 40-44 42

Checks
1 Sonalika(C) 145-508 367 73-82 /o 107-135 119 32-47 40 36-41 39
4 wR 544 (C) 186-578 418 62-82 ''72

1 09-1 35 119 42-57 49 3B-40 39
z DBW 71 (C) 1 95-590 429 74-85 -tB 110-132 120 32-54 45 39-41 40
? DBW 14 (C) 1 90-606 412 71-86 /b 1 09-1 33 120 32-53 46 34-40 ?a

HD 2932 (C) 1 B6-578 419 72-84 179 107-134 119 39-55 4B 36-40 J6
N|AW 34 (C) 140-585 391 75,85 i7B 109-132 119 35-53 43 JJ-JV

NEPZ
4 DWAP 1408 1 09-500 306 62-76 98-126 108 51-73 30-50 ?A

2 RWP 2013-10 B0-600 306 60-76 6B 96-126 107 41-59 49 28-47 34
J GW 2014-624 161-500 298 61-77 95-1 1 I 104 24-56 41 31-49 40
4 GW 2010-321 225-434 290 59-76 ei7 95-120 104 42-67 F1 26-47

ws 2014-07 160-400 278 59-80 €i8 94-125 107 zo-co 44 26-51 36
Checks

1 Sonalika(C) 80-338 215 55-75 t)o 86-124 102 31-53 43 31-49 .7 I
2 wR 544 (C) '123-350 247 54-71 63 92-122 104 32-55 44 31-47 37
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SN

3
4

6
cz

DBW 71

DBW 14
HD2932
NIAW 34

I Yiel
I Ranqe
|--""g

1146-400
ll4e+b3
l-66€2t
l-8t-436

d
l-Mean

| 258
I zsq
Ize
4 2401

Range
60-74
56-75
61-77
61-76

ding

fleanIAA
-;;-tvv
tAo
L67

Meanr

96-124 106
93-123 105
97-125 107

| 1000 t

I Range
t 31-b1
f 314e
I zt-cv
I n-4?

lr.wt.
I Mean
I--2A

i38t-

134

1 LBP 2014-12 270-775 528 60-70 93-120 113 21-57 41 34-47 41
2 DWAP 1412 250-674 520 54-59 6A 97-110 105 31-50 4',| 42-50 46
? GW 2014-619 300-694 497 52-69 5B 94-110 144 40-45 4i, 43-50 46
4 GW 2010-321 300-800 494 60-65 62 94-126 ttJ 39-53 46 33-45 40
5

Chec
1

lgw2012-4751240-7101 486 | 54-70 | ot I es-rr5 l1be T3e-52T4ti-rce{0 T n
rks

sonalika(c) lie3-os-T aa21-s2€af r-llg-s2 I 44
z wR 544 (C) 268-596 436 4B-66 55 87-119 105 31-40 ?ri 3B-46 41

DBW 71 (C) 255-643 446 57-64 61 92-121 109 35-45 4Cl 39-44 41
4 DBW 14 (C) 213-509 395 55-64 59 93-122 108 28-52 41 3B-46 41
5 HD 2932 (C) 1 95-565 406 59-64 oz 95-1 16 109 31-46 4C\ 40-45 42

NIAW 34 (C) 195-650 465 57-62 OU 93-1 1 5 109 29-46 J:' 36-51 43
PZ

1

Chec
,|
I

AKAW4B42 1240-68e1467152-631 57 I38-1041 e6 144-601 51 127-$l 31
ks

l-T-2s€s T u
4 wR 544 (C) 264-482 338 49-59 CJ B3-96 92 41-46 43i 32-39 35
z DBW 71 (C) 294-405 JOC 55-67 60 91-98 vo 41-58 5Cl 30-33 32
J DBW 14 (C) 224-347 ztc 54-63 E'7 87-101 94 35-50 41 32-37 ?6

HD 2932 (C) 214-389 299 59-69 64 94-102 99 41-51 4ai 33-37 36
6 lNrAW34(C) 1211-3531 2Be 157-68 | 61 lBe-100 | e6 l38-48 I 45; 130-35 I 33

NHZ (Data of Dhaulakuan onlv)
1 RWP 2014-18 500 105 140
z ws 2014-07 475 104 138
J RWP 2014-19 450 109 142

Checks
1 Sonalika (C) 219 108 145
2 wR 544 (C) 331 107 144
J DBW 71 (C) 294 106 143
4 DBW 14 (C) 294 109 146

HD 2932 (C) 219 107 145
NIAW 34 (C) 319 107 146

1. NWPZ: Karnal, Balachaur, Jammu and Pantnagaricentres.2. NEPZ: Patna, Sabour, Kanpur, Ranchi, Faizabad,
Coochbehar, Shillongani and Varanasi centres. 3. CZ: ,Jabalpur, Sanosara, Powarkheda and Bilaspur centres. 4. PZ:
Niphad, Pune and Dharwad centres. 5. NHZ: Dhaulakuern
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Drought Toleran,ce Screening Nursery
Rinki, Mamrutha HM, BK Meena and Vinad Tiwari

The Drought Tolerance Screening Nursery (DTSN) was conducted to identify wheat genotypes
for tolerance to moisture stress throughout the crop periocl. During the 28th yerar of this nuriery,
seeds were supplied to 12 wheat research centers viz, Akola, l3ardoli, Dharwad, Hisar, Indore,
Kanpur, Karnal, Kharibari, Kota, Pune, Ranchi and Sagar. The nursery had 49 test entries
including C306, AKAW3717 and N15439 as checks. The e:rperiment was laid in 7xT lattice
design. The nursery was sown both under drought and irrigaterd conditions with two replications.
Each genotype was raised on plots with 2 rows of 2.0 meter length with 23cm space bretween
the rows. For drought conditions, the crop was sown with pre-sowing irrigation only. For
irrigated conditions recommended package of practice was followed. Data in the prescribed
formatwere received from only 10 centers. Bardoli and Kharibari centers data was incomplete
and hence was not included in compilation.

Intensity of stress
The minimum days for 75o/o heading of the genotypes at respective locationsi were considered
for explaining intensity of stress before and ;after heading. Karnal received maximum rainfall of
132.3mm, hence no drought stress was observed at Karnal center. During sowing to heading the
mean minimum temperature of 70C was recorded at Hisar and t['re mean maximum temp,eriture
was recorded at Akola and Pune (30.70C). Kanpur had a highest rainfall of 45.3mm before
heading followed by Dharuuad (31mm), Pune (22.2mm), Sagar (17mm) and Ranchi (3,2mm).
This rain helped in early establishment an'd better tillering o1'the genotypras under rain-fed
condition. Akola, Hisar, lndore, Karnal has not received anv rainfall and K,ota centers have
received a minimum rainfall (0.6mm) during this period.
The average and range for minimum and maximum temperature before and after heading and
the rainfall data is given in Table 1. From heading to physiologioal maturity the mean minimum
temperature of 7.70C was recorded at Kanpur tbttoweO by Fisar (8.90Ci, K.ota (10.70(l) and
Ranchi (10.70C). The mean maximum tempei"ature of 31.50i was recorded at Pune, followed by
Akola (31.30C), Dhanvad (30.90C), Sagar (29 90C) and Indore (29.40C). Ranchi, Sagar an<j Hisar
received a rainfall of 30.7mm, 28.8mm and 2i3.7mm respectively. But no rainfall was recorded at
Akola, lndore, Pune during this period (Table 1).

lmpact of drought and heat stress on diffenent growth and yield parameters
The lowest mean grain yield of 113 gram per meter row length (gm-t) was rr:corded at Akola,
followed by 1279m-1at Dharwad under drouglrt condition. Whereas, for irrigaterl condition, it was
lowest at Kanpur (2209m'1) followed by Dharwad (243gm-1). Tthe low productivity at Akola and
Dhanarad was because of lack of rainfall during grain filling duration (Annexrure 1). Thousand
grain weight across the locations ranged frc,m 31 to 47.39. The lowest mean thousancl grain
weight (319) was recorded at Dhannrad for drought condition whereas under irrigated condition,
Karnal had the lowest mean thousand grain vrreight of 34.19. T'he highest thousand grain weight
of 46.39 was recorded at Sagar.

Table 1: Temperature and Rainfall recorded at dilfferent centres

SN Location Mini
temp (oG)

Max
temp (oc1

Total
Rainfall

(mm) ''?'fTo
Max

temp (oC)

Total
Rainfall
(mrn)

Before heading During Grain Growth

1 Akola
Mean 12.7 31.7 0 12.08 31 3 n

Range 4.6-21.1 25.2-:34.2 5-18.4 25.6-,36.2

2 Dharwad
Mean 17.5 ?r\ 31 15 309 0.'1
Ranqe 12.6-21.5 26.8-31.8 10.9-19.2 26-34.1

J Hisar
Mean 7 23.7 0 8.9 23.4 28.7
Ranoe 1.5-15.2 18-29.4 1 .5-18 13.2-',33.2

4 Indore
Mean 16.8 28.5 0 12.5 29.4 0
Range 6.5-24.0 18.0-32.0 5.0-21.0 20.0-:38.0
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Kanpur
Mean 13.7 ?4E 45.3 7.69 22.8 11

Ranqe 7.2-20.8 z+.2"c I .o 0.8-14.2 12.2-29.4

Karnal
Mean 8.97 20,43 0 15.3 29 13:2.3
Ranqe 3.4-15.2 9.9-.27.2 7.8-23.1 21.2-37.9

7 Kota
Mean 10.5 21',.9 0.6 10.7 28 u,o
Ranqe 3.8-16.8 22.1'32.5 5.0-17.0 zu.o-Jo.c

I Pune
Mean 17 247 22.2 12.2 ?4A 0
Range 11.7-22.1 27.1-34 6.5-19.3 26.7'36.5

I Ranchi
Mean 9.56 241.5 3.2 11 2ei.B 3Cr.7
Range 3-16.5 18.5.-30.3 1.0-17.4 18.3.-33.3

10 Sagar
Mean 14.6 2€i.9 17 14.9 29.9 2Br.8
Ranqe 6-20.8 22-iJ3.9 '7.2-22 16.1.-37.3

Drought tolerant genotypes
ln order to identify the genotypes less sensillive to drought conditions, drought sensitivitv index
(DSl) was calculated for each location. Gienotypes having DSI value less than 0.{j were
considered as less sensitive to drought. Location wlse drought tolerant genotypes are given in
Table 2. By categorising different centres into different zones and by poo,ling the data the
genotypes performing better under different z:ones are also listecl (Table 2). Tl're pooled analysis
of data across zones and across centers reveals that RWS- (0.44) showerd minimunn yield
reduction under drought condition across the zones. While identifying drought tolerant genotype
Karnal was not included for the identification of drought tolerance genotypes as there \rvas no
actual drought condition during crop growth period due to heavy nainfall.

Table 2:Location wise listl of drought tolerant genotypes
(Drought Susceptibility Index, DSl,<0.5)

Location
Akola Ht-1619 (0.42

Dhanuad
c-306(c) (0.Q0), DBW-144 (0.31), D8W..155 (0.02), Ht-1620
(0.04). RW-s (-0.15)

Hisar None

lndore

DWAP-1526 (0.39), DWAP-1527 (0.28), Hl-1619 (-0.16), K-1406
(0.42), MACS-6687 (0.25), RAJ-4455 (-1.8"1), RAJ-4469 (0.33),
RAJ-4488 (0.38), RA,J-4490 (-1.24), RW-s (0), SATYN-2014-2
(0. 0 1 ), SATYN-20 1 4-1 1 (0.25), SATyN-il0 1 4-24 (-0.20), UAS D-
DT2 (-0.16)

Kanpur
C-306(C) (0), DBW-166 (0.37), DBW-180 (0.42), Hl-B7Bg t!,-7.26),
K-1406 (0), K-1417 (0.30), RAJ-4487 (0), RWp-2014-28 (0.37),
SATYN-201 4-1 1 (0.2r5), WH-1 1 98 (0.50)

Kota

AKAW-3717(C) (-0.10), DBW-136 (0.15), Ht-8776 (-2.83), Ht-
8789 (-0.23), Ht-8790 (0.17), Ht-8792 (0.44), Ht-8793 (-0.1 1 ), K-
1412(0.50), RAJ-4487 (0.28), RAJ-4489 (0.49), RW-s (-1.14),
RWP-2014-25 (0.42), UASD-DT1 G1.01), WH-1126 (-0.66)

Pune None

Ranchi
AKAW-3717(C) (0.43), DWAP-1 526 (0.2,4), Ht-1620 (0.49), RWp-
2014-28 (0.43), RWp-2014-30 (0.3n, WFt-1199 (0.18)

Saqar None
Zone
NWPZ AKAW-371 7(C) (0.36). Ht-8776 (-0.28)
NEPZ DWAP-1526 (0.39), Ffi-8776 (-1.51), RWp-2014-28 Q.41)

cz
DBW-136 (0.40), DB!V-166 (0.35), Hl-8776 (-1.53), Hl-B7Brg (-
1.28),Hl-8790 (0.40), Ht-8791 (0.50), RAJ-.4455 (0.11), Rl\J-4490
(0.41), RW-s (-1.56), RWP-2014-25 rc.22\, RWp-2014-29 (0.35)

PZ None
Across Zones c) (0.35), RW-s (0.44

Values in the parenthesis indicates DSI values
*RlL of RAJ-4014A/VH730
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Sal i n ity-Al ka I i n ity Tol erance Screern i n g N u rsery

^ry'E^XE:i,5?3f 3Tl;1il,"H#:"*3'fl?fl ,yi::fl :i{:,n
" ICAR-Indian Institute of Wheat and tsarley Flesearch, Karnal

Salinity and or alkalinity have become a nnajor edaphic problem for wheart cultivatiorn as it
significantly affects the overall productivity and production. Over-exploitation of underground
water is increasing the problem of soil salinity in irrigated areas. ln India about 6.73 million
hectares of cropped land is affected by salinity and sodicity. Soclicity constitutes a sizeable area
of the stressed fields. Major salt atfected areras fall in the plains of UP (1.3 nrha.), Gujarat (1.2
mha), West Bengal (0.85 mha, Rajasthan (0.73 mha), Punjab (0.7 mha) and Haryana (0.53
mha). A large portion of salt-affected land irr lndia is cultivated by small and marginal fiarmers
with limited resources to practice soil amelioration package, thereby limiting the crop output. Use
of salt tolerant varieties would significantly improve the productivity of wheat in such areas.

With an aim to identify suitable wheat lines that can perforrn better under saline and arlkaline
soils the Salinity-Alkalinity Tolerance Screening Nursery was constituted. During thre crop
season 2015-16 this nursery was proposed at g locations irr il states viz., Haryana (CSSRI-
Karnal, CSSRI-Nain Bawal, CCSHAU-Hisar, IIWBR-Hisar), Uttar Pradesh (Fai:zabad, Diliprnagar,
Lucknow) and Gujarat (CSSRI-Bharuch). The soil status of different centres is presented in
Table-1 . The soil of most of the centres was sodic in nature having high pH. -fhe 

hursery failed
at CSSRI Nain due to very high soil EC.

Tabfe 1:Soil status of dilfferent centres during 2015-16

SN Location Nature of salt stress pH* Soil EG ECu-
1
I CSSRI Karnal Sodic 9.34-9.94 1.55-3.02
z Bawal Sodic 9.36-9.53 0.17-0.27
c CCSHAU Hisar Saline 8.19-8.4C) 1.25
4 IIWBR Hisar Saline 8.14-8.36 1.96-3.68
6 CSSRI Nain Saline 8.23-8.99 5.85-41.85 10.0

Faizabad* Sodic 9.1
7 CSSRI Lucknow Sodic 8.92-9.0 0.63
B Dilipnaqar Sodic 9.2-9.4
o CSSRI Bharuch Saline Veilisol 8.1-8.2 7.5-8.1 10.0-1 1.0

*pH2: Soil pH was measured in 1:2 soil water sruspension

The nursery comprising 55 test entries obtained from differerrt wheat breedirng centres of the
countrywas evaluated along with fourchecks viz., Kharchia 65, KRL19, KRL:210 and sensitive
checks HD2009 and HD2967 were evaluated in an augmented block designr having 5 blocks
with plots of 2m length having 3 rows spaced 20cm apart. Each block compris;ed 16 treatments
(11 test entries + five checks interspersed within each block).

The yield data of eight centres CSSRI-Karnal, IWBR Hisar, Bawal, Hisar Faiz:abad, Dilipnagar,
Lucknow and Bharuch were considered for reporting.
On the basis of pooled analysis (Table2), K|RL377 was the highest yielding entry follovued by
ws1505, ws1504, RWp2015-17, KRL370, KRL373, WH11:!6, WH1135, KlRL3gg, W$1501,
KRL383, KRL384, and KRL386. These thirteern entries showed better performarnce in grairr yield
as compared to best check KRL210.

However five entries WS1505 (LR(S) 80S, ACI=23.2; LR (N) 40S, ACI=22.2), KRL373 (YR 40S
ACI=15.1), WH1315 (YR 605 ACI=15.3), KFIL389 (YR 605 ACI=21.9), and lGL383 (YlR 60S
ACI=28.8), had higher incidence of rust as pnesented in :fable 2. Therefore, eight entrie,s ViZ.,

KRL377, WS1504, RWP2015-17, KRL370, \ /H1136, WS1501, KRL384, and l(R1386 milght be
considered for testing in Salinity -Alkalinity trial to be conducted during 2016-17
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Table 2: Pooled yield and rust reactions of promising test entries in SATtiN 2015-16

SN
Entry

Stem rust Leaf rust (S) Leaf rust (N) Stripe rust
Yield(q) HS l\cl HS ACI HS ACt HS AGI/

I KRL377 586.2 5S '1.4 5S 1.2 10s 2.0 40s 12.8
z ws1505 576.9 155 7.0 BOS 23.2 40s 22.2 U 0.0
J ws1504 550.2 tR 0.1 30s 6.8 lOMS 1.6 n 0.0
4 RWP2015-17 537.0 3OMS 11 20s 8.2 U 0.0 BOS- 11.3

KRL37O 535.5 10s ?-.6 2MS 3.2 n 0.0 20s 5.6
o KRL373 534.8 5S 1.3 tR 0.1 n 0.0 40s 15.1
'7 wH1316 534.4 5S 1.3 20s 7.6 20s 4.8 10s 2.7
8 wH1315 531.6 30MR 17.3 1sMS 2.4 0 0.0 60s 15.3
I KRL3B9 523.9 5MS 1.6 1sMS 4.0 0 0.0 60s 21.9
10 ws1501 523.4 30s 11.6 lOMS 3.4 40s* B 40s 12.5
11 KRL383 520.7 5MS 1.6 tR 0.1 U 0.0 60s 28.8
12 KRL384 519.0 15MR 1.6 20s 5.2 0 0.0 30s 8.8
13 KRL386 518.0 10s 3.1 10s 4.2 0 0.0 40s 7.5

Checks
sN-f Narne --T----Yietd
1 KRL19 459.6
2 KH65 459.2
3 KRL21O 516.8
4 HD2009 430.8
5 HD2967 501.5
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Promising Accessions for Yield Gomponent in
Wheat Germplasm Collectlions

Arun Gupta, Charan Singh, Vineet Kumar, Rahul Singh and Vinod Tiwari

During 2015-16, fiveirundred eighty one indigenous and exotic accessions of wheat comprising
488 accessions of T. aestivum, 83 of accerssions of T. durum, 8 of T. d,icoccum and one
accession each of T. polonicum and T. sphtterococcum were evaluated and characterized as
per DUS testing guideline for 36 characters. The experiment was laid out in arugmented design
using three checks i.e, Kalyansona, WR 544 itnd Sonalika.
Each accession was raised in 3 rows of 2.5crm rength keeping row spacing oi' 30cm and prants
were space planted. Data were recorded on 116 agro-morphological traits and 11 metric traits. In
order to identify promising accessions, data on days to heading, days to maturity, plant height,
spike length, number of spikelets/ spike, grain no. /spike, 100t) grains weight and yield per ptot
were used. A wide range of variation was observed for Days to heading (79-132 days), clays to
maturity (65-136 days), Plant height (65-136 cm), 1000 grains weight (16.,43-5S.619), spike
length (4.8-17.7 cm), spikelets/spike (14-26), grains per spike (14.4-73.6), grain weight/spike (g)
(0.52-3.06) and protein (o/o) (7.77-14.b8).

Days to heading and maturity: Eight accessions of bread wheat flowered in less than 8b days
and matured in 130 days. These accessions u/ere CYAN EROOK, E 11254, MEMO-1/ YhN#91/
SILVER-26, MACS 2083, VL 699, VL 867, AKW 770 and B[-iACHAV-15-5-1-2.

Plant heighfi Six accessions showed dwarfness and recorded plant height <70cm. These were
DURANTI, COOK, LSW 110, CDWR 95101, JAP 46 and VL 504. Accessions namely Pl 168486,
Pl176202,P|176203 (RED) (all aestivum) arrd MADSAUR LOCAL,PI 182114 (S 4S), P|214348
B, BAXI 188 recorded plant height more than 130cm.

Spike length: Six accessions had spike length more than or ec;ual to 13 cm. These includrad five
bread wheat accessions namely E 1 1017 (17 .7 cm), Pl 176198 (14.2 cm), Pl 176201 (13.2 cm),
Pl 176202 (13.0 cm), Pl 176328 (14.2 cm) and one polonicum accession CMH-76-13301
TTURA I CMH-74A-370 (17.7 cm).

Spikefets/ spike: Four accessions namely Pl 176351, Pl 1763152, FAWWON tlgth)14 and DWR
87had spikelet per spike more than or equal te 24.

Grain number/ spike: Three accessions of bread wheat namely E 11020,P1 176198 and
SAWYT (8th) 29 had more than 70 grains per spike.

Grain weighU spike: Seven accessions of bread wheat (t(( 5352 (2.879), EIGN | (197-98)
38(2.849),Pt 322A82 (2.599), EtcN | (99-2K) 15 (2.66 g), EGp./1- (2no) 20 (2.6tig), SAWy'r (Sth)
46 (2.69 g), JAP 42 (2.7A g)) and two accessions of durum (BIJAPUR 422-2 (3.069), DBPY
2002-4 (2.60 g) had more than 2.59 spike weight.

Thousand gr. wt.: Three accessions of bread wheat (MAI3S 2083 (55.0:3 g), Pl 180959
(55.219), K 7201 (58.61 g) and two acc;essions of durum (BIJAPUR RED (5S.X3 g),
BHALEGAON 3 (55.289) had 1000 grains weight more than 509.

Protein: Grain protein was estimated a 10-11o/o grain moisture content using llMR. The prrotein
content x (100- moisture content)/100 formula was used for callculation of per <;ent grain prrotein
concentration calibrated. 11 accessions had more than 13?6 protein content. Some rcf the
accessions having 1000 grains weight more tlhan 409 and protein content morre than 13o/c, wara
CMH-76-1330 / TTURA / CMH-74A-370 (14.2(h), Pl 168486 (13.9%) and Pl 214349 (13.21'/0).

The accession lC 212176 has only one tiller per plant while durum genotype Banda sharbati was
having semi-hard texture and white coloured grains.

The analysis of data revealed significant variability for the trait (Table 1). The prornising
accessions for yield traits were also identified (,Table 2).

Progress Report, Vol. V, Genetic Resources, 2016 18



€e
o-

f.-
c;

cr)
o

a? (o
(t,

rf)
o,

o N o) (> c\
o o

-
N
o) o

EO
e(D.= -Yg'a
og

N|r)
ni

cr)
ro
c.i

o)q
c{

(oq
(N

o)q
N

(o
N

l.c)

c.i

@q
N

o\
N

(o
rO
c.i

T\(p
<ri

Nq
N

(oo
c.i

@
lr)
c.i

oq
c{

t
tr)
c.i

E,g
Fo-
6o

$t*
O)
LO

N l\lr) (0 @
r()

o,(0 $
tr)

o)(o
(o
r.C)

(D car) o(o CO
rO

o)s CY)
(O

U'6o
EE'd.g
o

N
N

o
N

N
C!

N
N

o
N

o
N N

co
N

@ (o

cP.FE

65
@
@ t- st- t\

.if
f.-

o) CY)t- (o c9
c\l

c!t- \T
tr)

c\(o
(o
F-

O
f.-

o
@ @

cD ct)
oY
O#6=

o)
c{
+
cf)

@
@
c.is

rq
s

.if
(Q
rri
!!-

N
o)
ca.lf

(oq
lf)
\tr

r\r
(o
cf)

cf)
nt-$

(o
o')
d
cr)

\
l.c)\r cri\t

o)
f.-.if

o
@
o
rO

ro
o?
@s

o
N
c.j

c!
@
sf

Eoo
.:< -(l#
rF ED

-9

c)
c.i

\
r

q
s
-

!f
(D O

@
oj

@
-i

O
o-)

co
o q

@
q @

A (0
N

tr)
(o

O
r-

ro
(o

sOc-a!:
o- .cDo

(o
o)

O
t-
N
-

@
(a

-

()
od()

q
f'*
o)

v
o,
O)

-q
It-
N

c.i
O

ol

N
n
CO
c\

o
c.j
c)

@
$ c\

o)
a(o s

$
o',

9P
EE(5(!oE

@
CA

o$ sr
c!
OD

@
N

o)
c) \if ca

c9 C9r
rrj
ca
r

()
cr)

co
CA

o)
CO

f.-
cf)

t--
CA

(Y)
cf)

EE'

frE
t-
o)

(o
o)

rc)
o) CD

r
o,

c.)
o) o) @

(f)

o) o)
F.-e (o

@
f--
o)

N
o)

(9
o)

.ti

oq

U)
q)
(U

t-

q
o
$
H

v)
o
F-

q
(D

rr

.4
c)

U)
o
F-

u)
o
$

TJ

U)
0)

v)
0)$
ts

u)
q)
(g

F-

U)
q)
qJ

F:

(/)
q)

- H

\
t--

\
b
t-

o
CL

o
oo

O
N
O

ill

rn
I(o

N(o
F-r
d

N
@o
N
N
c)
n

()
\a
qI
o)
o)
::
za
c)
Ii

@
ca

o)
I

f.-
o):
z
oil

o
N

IF
o_
o
ul
:
N

N(o

z
oF(L
tu
U)

$
IL

N$
(L
-f

cf)
lr)
n

-)

c{
rf)
cf)()
v:

r+
o)(o

=o

N
I

N
N!v
t
l
IL

=co

s
I

cr)o
n
rn
o

tir
I

c\ooN
(L
coo

C\
I

C)o
n
m
O

za N cr) \r r.c) (o t- @ (t cf)
r Nr s rO

o
.9
oooo
C)
(E

ct)
.,4

E
o
CL

o
o
I
(E

E
ot
o)
o.
6l
-g
.ct
(g
F

@

.9
ooo()
c,
(5

C,
og
CL

E
o
CD

.;
E
(E

(!

g
(g

s
g
o
e
0-

$
no

lr)
.f

It-
F-
F-

o)
@
o

E€
eO,=l<g'6
og

q
(o

Cf,
I

Nlo
o

00
ro
N

8; +\if

(o
c.it\

I

nsr

\
N

Eoo
gE
'-c-o
o

(o (O
N

r
$

@
n
CA

o)
oE
arO
'a
U)

cf)
C{)

oo
ca

\
f.-

I
@
.t

|r)
(o

CDEol
Ct#6}:

cO

Y
o)

(o
@
rf)

n(o

@(o
F-

sO
(EE
o-E

o

I\\o
(o
c)
s

Ilo
(o

@

r

9Eol
>t i:OGoE

(o
ca

o(o
I(o

c{

@
n

E)

Eq^
9\o

e3
v,
($
o

q
cf)
O)

c\l
c9

I
o)
f-

@

t-

(E
o

=

o
o
(E

u
s
o

19Progress Report, Vol. V, Genetic Resources, 20L6



New Germplasm from Intelrnational Nursieries and Trials
Charan Singh, Arun Gupta and Vinod Tiwari

The Indian Institute of Wheat and Barley Research, Karnal obtain wheat germplasrn from
CIMMYT, Mexico in the form of international nurseries and trials in order to ernrich the ongoing
breeding programmes in our country. The various trials and nurs;eries were evaluated at'uarious
locations and spread across the country. lt uvas provides an opportunity to the co-operertors to
select desirable lines for utilization in their brreeding programmer;. During the c;rop seasort 2O1S-
16, set of four trials and six nurseries of bre,ad wheat and two nurseries of dlurum wheelt were
received from CIMMYT, Mexico. The bread wheat comprising 1259 lines and '1191 lines of durum
wheat were evaluated at various wheat breerding centres. The details of the material rer:eived,
replications and test sites for each nursery/trial are summarized and presented in Table- 1.

During 2015-16 CIMMYT yield trials namely rSemi-Arid Wheat Yield Trial (SAWYT), Elite Spring
Wheat Yield Trial (ESWYT), High RainfallWl'reat Yield Trial (HRWYT), High Termperature Wheat
Yield Trial (HTWYT), and International Durum Yield Nurs;ery (IDYN) werre received and
evaluated at various centres.

One set of each nursery/ trial was planted at llWBR, Karnal in order to facilitate large nunnber of
wheat breeders/pathologist of the countr'/ for exercising in-situ selection as per their
requirement. A Wheat Field Day was organi:zed on March 271h,2016 at Karnal, wherein wheat
breeders/pathologist from various co-operating centres participated. Later on seeds of the
selected material were provided to them. Aparrt from this, duly filled data booklets were received
from most of the centres and these served as a feedback reports from centres. Based on yield
per se under different agro-climatic conditions and yield conltributing traits liike early herading,
maturity period, height, promising lines were identified for various zones as vrrell as across the
zones. The lines which recorded grain yield superiority over trest check in various CIMMYT
germplasm are presented in Table 2.

The data of various yield trials from different centres was compiled and on the basis of the
yielding ability of various germplasm lines, thr: lines showing sr.rperiority over the check varrieties

were identified and the data is presented in Table 2.

The field screening for multiple diseases were also conducted. During the seiason, most of the
entries were showing resistance/ moderate relsistance to the rust and spot blotch. However, the
lines which recorded resistant reaction to various diseases under field condition wer,e also
identified from some of the trials/ nurseries; and are presented in Table-3, Promising; lines
identified from various trials/nurseries for yield per se, grain weight, earrly heading and
possessing resistance to rust will be included in Elite lnternational Germplasm Scrr:ening
Nursery (EIGN) that would be constituted rJuring the forthcoming wheat sraason for further
evaluation and selection by the co-operators.

Table 1: International germplasm received from CIMMYT, Mexico,2015-16

SN Trial/Nursery Entries
#

Reps.
#

Set #/
Data
recd.

Bread Wheat

1 23'd SAWYT 6n Two 17t20 B

P
z 36th ESWYr AN Two 42t4 R

Hirsar, Jabalpur, Pantnagar, Powarkhecla, Karnal,
Bilaspur, Indore, Durg;apura, Junagadh, Kanpur, Vijapur,

Dharwad. Varanasi. Ludhiana
Hisar, Delhi, Indore, Karnal, Sabour, Ludhiana, Varianasi,
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SN Trial/Nursery Entries
#

Reps.
#

Set #/
Data
recd.

Co-operating centres

Vlfel
23'" HRWYT 50 Two 2t2 Karnal. Coochbehar

4 14th HTWYT 50 Two 18t20

Pune, Hisar, Indore, Pantnagar, A[<ola, Kanpur,
Durgapura, Vijapu r, Powarkheda, J unergarh, Jabalpur,
Niphad, Ludhiana, Faizabad, Kota, Dl'rarwad, Delhi,
V;aranasi, Karnal, Bhaqalour

5 48th IBWSN One 17t18
Hisar, Ranchi, Delhi, Karnal, Pantnagar, Powarkherda,
Malan, Jaipur, Pune, Faizabad, Kanpur, Vijapur, Niphad,
Ludhiana, Dharwad Durgapu ra, Cooch bihar. Varanrasi

o 33'O SAWSN 285 One 12t14
Ranchi, Jabalpur, Karnal, Bilaspur, Po'warkheda, Delhi,
Durgapura, Junagarh, lARl (Pusa), Bh,agalpur, Ludhiana,
Hisar, Niphad, Sabour

7
10"'
STEMRRSN

208 One 4t7
Kiarnal (1+1), Ludhiana, Dharwad Mahabaleshwar,
Rahuri,Wellinqton

R 26'' HRWSN 117 One 2t2 Kiarnal, Shillongani
q

7th HLBSN 52 One 6t7
Kiarnal (1+1), Sabour, Faizabad, Shillongani,
Coochbihar, Varansi

10 17"'KBSN 97 One 2t3 Kiarnal, Ludhiana (1 +1 )

Durum wheat

11 47th IDSN 145 One 13t14
Pune, Hisar, Jabalpur, Pantnagar, Pourarkheda, In<Jore,
Jeripur, Junagarh, Vijapur, Niphad, Karnal, Ludhiana,
Dharwad, Durgapura

12 47th IDYN 46 Two 13t15
Hisar, Karnal, Pantnergar, Pune, Powarkheda, lndore,
Kota, Jaipur, Akola, Vijapur, Niphad, D)urgapura,
Ludhiana, Niphad, Dharwad

Centre name with bold indicate that data was not receiv,ed from these centres

able z: Prom ines identified for grain yield in various triall
Trial/
Nurserv

Name of the zonel
location Entry number Ghecks used

Bread wheat

23TO SAWYT

Across the zone (>44 qlha) 306, 312,31 5, 31 9, 323, 330,
337, 340,

NWPZ (>5'1 q/ha)
3'14
3tz7
3i37

318,321,323,324, 326,
330, 331,332, 335, 336,
340

HD3|CB6, WH1105,
HD2967. DBWBS|

NEPZ (>41qlha) 304, 306, 310, 329, i111, 314
315, 319, 323,325, i126,329
340.343

HD2Z33. K1006

CZ (>42 qlha) 304, 306
3i20.322

312, 313,3|15, 318,
330

GW3r66, GW322,
H115,44. MP1201

PZ(>42 qtha) 337, 338, 340, 349, 350
MACS647B, UAS|
304

36th ESWYT

Across the zone (>50 q/ha)
104, 106, 107, 112, 115, 117
118, 121, 128, 131, 133, 136
1t12.144.182

NWPZ (>60 q/ha) 106, 1 13, 114, 116,1 18, 135,
1it7. 149

HD30B6, WH1105,
DBV\IB8

CZ (>50 q/ha)
1Q9, 124, 128, 130, 133, 139,
1t10, 144, 145, 146, 147,
1tt9.149

H115,44, UAS304,
MACS6222. MP1201

PZ (>50 q/ha)
103, 106, 107, 112, 115, 117
lXB, 121, 128, 131, 133, 136
1tt2,144

MACS6222, UAS3O4

14th HTWY| Across the zone (>44 qlha\ 7,25,39, 40
NWPZ (>46 q/ha) 7, 10, 13, 18,21,25,26,28 HD2967, HD3OB€i,
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32, 33, 35, 36, 39, 40, 42,46

B, 10, 11,21,25,27,34

wH1105, cW366,
RAJ423B.HD30ii9.

NEPZ (>43 q/ha) K10136, HD2733,
HD2,895, HUW2;34

CZ (>55 q/ha) 3, 9, 13, 16,25,26,31,47
GW:366, MP1201,
GW:322, HtB49B,
HD2932

PZ (>53 q/ha)

205, 206, 207, 219, 
"223,225,226, 240, 242, 2:"48

UAS3O4, MACS
622it, MACS6478,
NIA\/V34

NWPZ (>60q/ha)

47th IDYN

Across the zone (>41 q/ha) 7 01,7 05, 7 06, 7 17,7 19,721,
736,726

NWPZ (>41qlha) 701,707, 705, 706, 707,717,
719.721.745

PDV/ 291, PDW 3,14,

CZ (>50 q/ha) 707 , 7 12, 719,722,7"26, 729 ,

734,736

717,726,741

H|B4.9B. MPO 1215

PZ (>40 qlha) MACS3125. UAS}
415, NrDW295

Table 3: Lines showing resistance to rusts and leaf blight
Trial/ Nursery Disease Entry number
Bread Wheat

23Td SAWYT
Yellow rust (free) 302, 305, 308, 314, 316, 328, 331, 338, 340,

341, 344,346, 348, 350

Black rust (free) 321, 322, 324, 326, 327, 328, 335, 337

14'' HTWYT, Black rust (free) 18.19.21.32

36th ESWYr Yellow rust (free) 102, 104, 107, 110, 117, 119, 1:20, 121, 122,
123, 126, 127, 131, 137 , 140, 1,49, 150

7.,'HLBSN Leaf bliqht (<24) 4,9,25,26.3'7

lOth STEMRRSN
Stem rust

(TR- lOMS)
Majority of the entries had tR type reaction

Durum Wheat
47'' IDYN Yellow rust (free) 725.726.736

47tn IDSN
Yellow rust (free)

7 024, 7 036, 7 046, 7 052, 7 067,',,l 07 0, 7 07 4,
7077, 7078, 7085, 7109, 7 127, 7 147, 7151,
7 154, 7 156, 7'169, 7 172, 7 17 5,',7 190, 7 191

Brown rust (free) 7 1 10, 7 127, 7'133, 7 1 50, 7 1 51,',7 155, 7 1 57,
7 1 58, 7 17 4, 7 17 5, 7 188. 7 194.',7 212

The promising lines that exhibited numerically higher or at par disease score over the checks
used for grain weight were identified for various zones as well as for across the zones of the
country fable- 4).

Table 4: Promising lines identified for 1000-gr. wt.
Nursery name I Zonellocation
Bread Wheat

I Entry number

23'" SAWYT Across the zone (>40q) 317 , 318, 321, 324, 325,326, 337, 338
NWPZ (>43o) 315, 317 , 318, 321, 326, 335, 337, 338
NEPZ (>40q) 317,318, 324, 326, 338
CZ (>42s) 315, 317 , 321, 324, 325, 326,335, 337
PZ(>429) 309, 31 5, 31 6, 318, 321, 323, 324, 325, 326;,

327, 335, 337
36'' ESWYT Across the zone (>4 1 09, 1 1 0, 117 , 125, 1 33, 1 50

Progress Report, Vol. V, Genetic Resources, 201_6 LZ



NWPZ (>409) 109, 1 10, 1 '13, 1 16, 117 , 119,123, 125, 133,
138,141, 149, 150

CZ (>405\ '109. 1 10, 12,4. 130. 138. 141. 147
PZQa2s) 105, 106, 107, 108, 109, 1 1 0, 111, 112, 120,

125,129,130,147
14." HTWYT Aqqss the zone (>40g) 7.21,27,28,36

NWPZ (>40q) 7, 18, 19,21,27.28,32,34, 3i6, 39, 40. 4t?_. 48
NEPZ (> 40q) 9, 10, 11,25,32,34,36
CZE43o\ 7, B, 13,21.25.27.28.34,36 40.47
PZ (>41q) 7. 17.21. 34. 40

23'" HRWYT Across the centres (t40g) 205, 206, 230, 239, 240, 248

48"'IBWSN Across the zone e42q\ 1029, 1059, 1089, 1090, 1091 1 115.1116
NWPZ (1425) 1028

1 108
1255

1086, 1090, 1091, 1095, 1105,1107,
1115, 1116, 1148, 1153, 1205, 1226,
1258. 1265

NEPZ (>41g) 1028, 1034, 1048, 1 115, 1 1 16, I 123, 1 161,
1230.1249

CzQa3s) 1029, 1059, 1089, 1090, 1091,1273,1278,
1289

PZQaag) 1 029, 1 055, 1 066, 1 089, 1 091 , 1 098, 1 1 1 5,
1152, 1198, 1225, 1291, 1296

33'' SAWSN Across the zone (>40g) 3027, 3050, i3051, 3092, 3106, 31 16,3152,
3191, 3205. :t216.3241, 3268

NWPZ (>45g) 3087, 3092, :3093, 3099, 31 06, 31 51 , 3279,
3281.3282

NEPZ (r42g) 3009, 3060, ii1 99, 3200, 3205, 3220, 3226,
3241.3260. ii2g2

CZ (>439) 3002, 3024,:]027, 3050, 3051 , 3080, 3091,
3092, 31 11, ii116, 3140, 3149, 3191, 3193,
3209, 3210, i3212, 3216,3218, 3233, 3268

26-'HRWSN Across the zone (>40q) 2006,2042,2056
NWPZ (>41g) 2006.2042.2064.2056
NEPZ (>45o) 2009. 2017 . 2030. 2044. 2058. 207 0

lO."STEMRRSN NWPZ ('41g) 6002, 6038, 6041, 6142,61 52, 61 55, 61 59,
6160.6173.6178

7.'' HLBSN Across the zone (>39q) 23, 35
NWPZ (>40q) 2, 3, B. 13,14,15,23.35,45
NEPZ (>39o) 22,23,35

17." KBSN NWPZ (>40q) 38. 49. 50. 73

Durum Wheat
47"'IDYN Across the zone (>409) 737,734.707.744

NWPZ (>40o) 706, 709, 743.744, 745
CZ (>419) 720, 7 34, 7 37, 7 08, 7 09, 729, -'7 

43, 720, 731J,

728,744
PZ (>40o\ 707 .722.730

47'' IDSN Across the zone b44o\ 7 055, 7 07 0, 7 1 13, 7 089, 7 082
NWPZ (r44g) 7055, 707 1 , 7076, 7080, 7083, 7085, 7088,

7089, 7093, V095, 7 113, 7 138
CZ (>42s) 7055, 7069. 7070. 7079. 7081, 7085, 7089
PZ (>449) 7 003, 7 040, 7 047, 7 050, 7 062, 7 069, 7 07 0,

7080, 7 082, 7088, 7089, 7 093, 7 102, 7 106,
7111.7114
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National Durum Screening Nursery
BS Tyagi, Arun Gupta, Charan Singh, Vineet Kumar, RK Gupta and Vinod Tiwari

The second National Durum Screening Nursiery (NDSN) comprising g1 lines including 53 lines
selected from various international durum nurseries, 11 lines from YCSN (2014), 16 liners from
YCSN (2015),7 disease resistance lines contributed by Pl (Crop Protection) and 4 from NGSN.
These lines along with three checks (Hl 8498, PDW 291 ancl PDW 233) were shared rniith 13
centres of the NWPZ, PZ and CZ. The NDSNI was evaluated in augmented deriign with two rows
plot of 2.5m length with released varieties as checks. The nursery was plantr-.d at 13 loroations
and data were received from all the 13 centres. Genotypes showing promise for early maturity,
number of tillers per plant, 10OO-grains weight, spike length arrd grains per splke were identified
and the superior entries zone wlse and across the zones are presented in Tablre-1.

Table 1: Trait-wise promising entries frronn NDSN

Zones Ghecks
Davs to
Across the
zone

GW 2015-676, GW-201 1-361, cW 2014-565, AKDW 4905, cW 201t5-
678. GW 2015-679

NWPZ (<131
davs)

46'n tDSN 7034, cW 2o1ss73,
PDW 2133

cz (<115
davs)

GW 2015-674, GW 2015-676, rGW 2015-679
HI849B

PZ (<111
davs)

46"', IDYN 742,46"' tDSN-7173, AKDW 4905, GW-2011-361
HI B49iB

No. of tillers/ n
Across the
zone

46'n IDSN 717s,46tn IDSN 7214, 46'h]DSN Zzz

NWPZ (>127) 46m tDSN 703s, 46th tDSNI 704,
|DSN 7177,46m |DSN 7214 PDW 291

cz (>103) 46m tDSN-71Ts,46th tosN 2i70, G\ /2011-g6i, NID\ / 1038 PDW 291
PZ (>116\ 46"' IDSN 7117, 46"' IDSN 715r0, 46'" IDSN 7214 PDW 233
1000 gr. wt. (g)
Across the
zone

GW 2014-558, GW 2014-550, GW 2015-674, GW 2015-683, cW 2015-
673, GW 2015-687, GW 2015-(i75, GW 2015-677, cW 2015-684, ciw
2015-682. GW 2015-676

NWPZ (>56o) GW 2014-558, GW 2015-673, GW 2015-683 HIB49B;

CZ(>549) GW 2014-558, GW 2015-677, GW 2015-687, cW 2015-673, cW 2015-
674, GW 2015-676, GW 2015,687

Ht8498

PZ(>479) 46'n IDSN 7219, GW 2014-550, GW 2014-558, GW 2015€74, GW
2015-678. GW 2015-682. cW i2012-436

HI B49B

Spike lenqth (cm)
Across the
zone

GW 2015-690, GW 2014-558, GW 2015-682, GW 2012-436, GW 2015-
675, GW 2015-674

NWPZ ('9.1) 46* iDSN 7176, cw zom-ssl, -
201 5-67 5, GW 20 1 5-6B2, GW izo 1 5-690. GW-20 1 1 -36, GW 2012-4i\6 HIB49B

cz(>9.4) GW 2014-558, GW 2015-675, GW 2015-682, GW 2015-688, GW 2015-
690. GW-2011-361 . GW 2012-136

PDW 233

PZb8.0\ GW 2014-550, GW 201 5-690, GW-201 1-361 PDW 233
Grains per spike
Across the
zone

16"'IDYN 723
DSN-7175

46 IDYN 716, ,16"' IDSN 7013,46"'IDSN 7035,

NWPZ (>66)
16'' IDSN 7034.46"'IDSN 7031t, 46"' IDSN 71Q4.'16"'IDSN-7175.
DSN 7176,461h tDSN 7177,461h tDSN 7'190

HI B49B

cz (>63) t6'' IDYN 716.46"',|DSN 7013.
DSN 7127, aOth IOSN-215S

IDSN 7035. 46"' |DSN 7091. 46
PDW 233

PZ(>51)
1.6"'IDYN 716,46"'IDYN 723, ul6"' IDYN 725.46"'IDSN 7013, 46"
DSN 7081,461h IDSN 7117,4dn IDSN 7176,461h IDSN 7186,46th
DSN 7214

HI B49B

Progress Report, Vol. V, Genetic Resources, 201-6 24



Across the zone, genotype like GW 2015-67'6, GW-2011-361, GW 2014-565, AKDW 4905, GW
2015-678, GW 2015-679 earlier than check Hl 8498. Lines 46th IDSN-71Ts, 46th IDSN| 7214,
46th IDSN 7177 showed tillers/metre at par with check PDW 291. Some lines namely G\A/ ZO14-
558, GW 2014-550, GW 2015-674, GW 2015-683, GW 2015-673, GW 2015-6137, GW 201t5-675,
GW 2015-677, GW 2015-684, GW 2015-682, GW 2015-676 and Hl 8742 recorded thousand
grains weight more than 509, which were more than best cherck Hl 8498. Lines GW 20115-690,
GW 2014-558, GW 2015-682, GW 2012-436, GW 2}rc-675, GW 2015-674 had spike length
more than 8.7cm, whereas lines 46th IDYN 7:23, 46th IDYN 216,46th IDSN 7013, 46th lDSl! 703s
and 46th IDSN-7175 had grains per spike more than or equal to 60 (Table -2). Regarding yield
per se, the highest yield per plot (5909) was recorded in lines; 46th IDSN 7040 followed by 46th
IDYN 723 (5289), 46th IDSN-7175 (5229), 46Jn tDSN-7173 (51sg), 46th tDyN tt49 (s11g) and Ht
8725 (5049). Line 46th IDSN 7040 performed welt in both NWPZ and pZ.

Response of lines against black rust, brown rust and yellow rust was also recorded under field
conditions. Disease reaction to black rust was recorded at Inrlore and Vijapur, whereas yellow
rust data was recorded at Ludhiana and l-lisar centres. Tfre promising gernotypes showing
resistances under field condition in these locartions are listed in Table-3.

Table 2: Promising lines lfor grain yield in various zones
Entry

number in
nursery

Originalenrtry
numbers Ranger Mean

Across the zone
21 46"'IDSN 7040 360-1 300 590
06 46'n IDYN 723 190-830.5 528
40 46'n IDSN-7175 120-1 000 522
3B 46'' IDSN-7173 185-1250 515
14 46'' |DYN 749 220-875 511
oo Ht 8725 138-90t1 504

B0a HIB49B 140-9311 520
NWPZ

21 ao'n tDsru zo4o 590-1 300 799
14 46"' DYN 749 612-875 793
3B 46'n DSN-7173 478-1250 781
OB 46"', DYN 726 560-1 300 772
10 46"' DYN 739 552-1170 769
40 46tn DSN-7175 s40-1 000 768
20a HrB498 681-820 745

cz
69 Ht 8742 444-736 583
BB GW-2011-361 330-870 562
64 AKDW 49OI' 350-780 549
5U 46"',lDSN 7202 350-623 504
71 NIDW 706 420-570 500

85b PDW 291 340-651 535
PZ

06 46"'IDYN 7;23 1 90-831 524
21 46'n IDSN 7040 360-667 cub
01 46"' DYN 7106 394-56t1 455
'16 46tn DSN 7{013 270-61t 454
11 46'n DYN 742 182-5921 413
52 46'n DSN 7i217 328-54V 410

50a Ht849B 1 30-630 358
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Table 3: Lines showing resistance to diseerses in NDSN

Disease number
Black rust
(tMR to SMS)

46'' IDSN 7179,46"',|DSN 7180, 46"' IDSN 7'188, GW 2014-566, GW 2014-5ei8,
Hl 8774, Ht 8774, GW 2015-675, cW 2015-683, cW 2015-684, GW 2015-690

Yellow rust (tR) 46'n lDyN To6,46tn IDVN 7Zt 6m tDyN 73il
46th rDyN 739, 46th tDyN 74:z:qoth toyNt z+g, 46th tDyN 749, 46th tDsN 7012.
46'n IDSN Toz1, 4dn IDSN 7034, 46th |DSN 7031j, 46th |DSN 708,1, 46th IDSN
T091, 46th tDSN 7116,46th tDSN 7117,46th tDrsN 7121, aoth tobru T$1.461h
IDSN-71s5, 46th |DSN-7173, 46th |DSN-7174,46th |DSN-7175, +oth tosN itBo,
46th IDSN 71BB,46th IDSN 7:214, 46th |DSN tirr, cw 2014-sso, GW 20,14-sbg,
GW2014-568, Hl 8774, Hl 8724, Hl 8728, Ht 8738, GW2015-673, GW
2015-674, GW 2015-675, GVV 2015-676, GW 2015-678 , GW 2015-679, GVli
2015-681, GW 2015-682, cVV 2015-684, cW 2015-687, cW 2011t-690

The feedback reports of NDSN indicate that the nursery is very useful and the wheat
researchers across the country are getting desired material and making selections very
generously. Majority of centres selected lines for their crossing programme for yield contributing
traits. Many lines were selected by scientists for yield per ser and are being tested directly in
trials. Superior lines for 1000-9rain weight, tillering capacity and other important yield component
traits are also being selected by the breeders. A total of 148lines were selected by the different
centres viz Pune made maximum number of selections follornied by Powarklreda, Vr1-apur and
Niphad (Table-4).

Table 4: Centre- wise selection made frronn NDSN

Centre Selections # Traits selected/Utilization
Akola 12 YielrC characters
Pune 26 Hvbridization, qrains/soike. Yield
Hisar 12 Graiin Yield, 1000qrains weiqht, tillers/m
Junaqarh 15 Earliness, grain yield, spikes/qrain
Viiaour 20 Hvbridization, qenetic riesource
Indore 10 Hybridization,
Powerkheda 23 Hvbridization
Dharwad 11 Hybridization
Niphad 19 Hvbridization. selection
Total 148

All the lines of these EIGN were analysed for processing quality parameters viz. test lveight,
protein content, grain hardness index, moisture content & sedimentation value and also for
nutritional quality parameters like iron & zinc art the institute (Table-S).

Table 5: Promising genotypes for pro'cessing and nutritional quality parameters

Parameters Mean Ranqe Value Genotypes

Test wt.
(kg/hl) 82.2 71.8-83.7 >83.5

46'' lDyN 723, pDW 291, pDW 233, 46'n IDSN
7193,7202, Hl g4g8, 46th IDSN 7219, GW 201,4-
566. Hl 8773. Hl 8774. Ht 8725.

Protein
content (%) 10.76 8.26-15.87 >13.0 46"'IDYN 736, GW 2015-673,675, 681, 682, 693,

684
Sedimentation
value (ml) 38.0 20-48 >45 46"' IDYN 706, 7'10, 46"' IDSN 704,4, 7176, 7177,

7190. Ht 8773.Ht8725
Grain
hardness
Index

77 53-1 00 -90
46'' IDSN 7013, 46"'IDSN 7081, 4r5"' IDSN 7116,
46th IDSN 7127, ,l6tn IDSN-7174, 46th IDSN 7i76,
46th |DSN 7188. GW 2014-565. 56i8

lron
(pom) 36.0 30.6-46.5 >42.0 46"' IDYN 726,736, GW 2015-673,674,683, 684

Zinc
(pom) 35.4 28.3-44.9 >41.0 PDW 233, PDW:291, 46"' IDSN 7188, GW 201'4-

565. Hl 8739. GW 2015-673.674.1i75.682.684
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Quality Componernt Screening Nursery
R.K. Gupla and D. Mohan

The nursery was conducted at 12 places and 51 test entries were evaluated and comparred with
three checks to identify new genetic resource for quality improvement. Grain quality analysis
was done at Karnal and the parameters involved were grerin protein content at 14oh grain
moisture level, test weight (hectolitre weight), sedimentation volume, grain appearanc€) score
and grain hardness index (Table 1). lt was successfully conducted at all locartions but the field
expression was poor at Kanpur. Therefore, l(anpur data was not considered I'or grain yielld and
protein yields.

Table 1: Overall quality characteristics at test sites

Locations Test wt.
(kq/hl) Protein (%) Protein yield

(g/lm')
Sedimen.
value (ml)

Handness
lndex

Gr. appearance
(score)

Almora 74.2 13.3 49.6 47 56 5.7
New Delhi 79.1 13.7 4i'.8 47 ol o.J
Karnal 8'1.0 12.1 57"1 47 o.J
Ludhiana 80.4 11.1 4Ct.4 47 56 o.z
Durqapura 74.5 14.5 53i.3 47 54 5.6
Pantnaqar 80.1 12.0 63i.7 46 65 6.4
Kanpur 79.1 12.4 47 6.1
Pusa 74.7 13.8 3ei.4 4B AO 5.4
Viiapur 79.1 13.2 34..5 46 5B o.o
Junaqarh 80.2 14.5 s}t.2 46 59 o.o
Pune 79.7 13.0 29t.6 47 5B 6.4
Dharwad 80.0 13.9 4Cr.3 48 63 6.1

Genetic superiority: Statistical analysisrevealed highly significant genotypic differenr:es (P
<0.001) in all the traits. To identify promising genotypes, comparison was made against recently
identified genetic resources and checks. Gernotypes showing superiority for individual quality
components are listed in Table 2, whereas overall performance of all test erntries is given in
Table 3, Detailed information about field r:onduct of QCSNI and quality characteristics of
individualtest entry is given in the Progress Report of Wheat Quality 2015-16, \/ol. lV.

Table 2: Promising genotypes for individual quallty trait
Gomponent Ranqe Ge

Protein content (%) 14.0-
14.9

BWL 1664, BWL 1660, BWL 9911 , GW 2014-596, (f,LD 46, QLD 1 1 ,

QLD 78. UAS 462(d)

Protein yield (g/mz) 50-54 QLD 70, HD:3126, QBP 12-9, Q[-D 85, QLD 73, QLD 67, QLD 71,
HD 3125

Sedimentation value(ml) 59-61 HD 3215, QLD 89,HD 3216, GW 2014-615. Up 29t27

Grain hardness index
77-80 PDW 233(d), DBPQ 02(d), GW 

'1013-503(d), 
QLD 79, GW 2014-

5e3(d),
19-25 QLD 84, QLD,49, QLD 67, QBP 12-8, QLD 54, QBP 12-9, QLD 73, QILD 80

Test weight (kg/ml) 81.82 GW 2014-586(d), GW 2014-602(d), GW 2014-593(d), DBPQ 02(d),
GW 2013-503(d), QLD 70, GW 2t012-454G\

Grain appearance score
out of 10

6.6-6.9 GW 2014-60'Z(d), GW 2013-503(d), GW 2014-586(D), GW 2014-
603(d), DBPQ 02(d), QLD 46

Table 3: Overall performance of the test entries

SN Genotypes HD
{davs}

HT
(cm) Yield (g/m2)

TW
(kq/hl) GHI SV (ml) GAS

GPtC
(o/ol PTY (g/mr2)

1 BW-5872 fl) B1 94 JVU 76.7 71 co 5.9 12.5 49.4
z QBP-12-8 B3 108 392 76.4 21 6A 5.8 12.3 48.3

QLD-11 (r) 88 OA 311 70q 60 42 5.8 14.1 43.8
4 QLD-46 82 116 312 79.5 4B 49 o.o 14.5 45.2
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5 QLD-49 0) 77 96 360 77.8 21 49 5.6 tc.I 48.3
h QLD-54 fl) 74 91 354 77.3 23 3B 5.6 13.7 47.8
I QLD-67 77 93 395 78.5 21 44 5.9 13.4 52.0
B oBP-12-9 fl) 85 92 432 79.0 zc 40 5.7 12.3 53.1
I QLD-70 B6 94 418 80.6 63 54 6.2 13.0 53.8
10 QLD-71 B5 o4 387 80.3 60 q7 6.2 13.3 51.4
11 QLD-73 B6 96 400 78.1 23 40 5.7 12.9 52.3
12 QLD-76 B6 97 392 78.B 71 57 6.0 tz..t 48.5
13 QLD-78 B6 95 338 79.8 57 o.z 14.0 46.7
14 BWL-991 70 113 315 79.3 co AA 6.4 14.5 45.7
15 BWL-1660 74 106 289 79.7 57 5B 6.4 14.7 42.5
16 BWL-1664 75 106 286 78.3 5B 57 6.4 14.9 42.2
17 HD 3210 79 94 371 78.3 67 57 o.z 13.4 49.1
1B PHS.7O8 87 92 307 77.6 64 co 5.8 13,2 ?o4
19 cw-2013-498 (D) B3 82 279 79.5 hh 30 6.5 13.9 38.B
20 GW-2013-500 (D) B1 6l 369 79.1 73 25 o.b 13.8 49.5
21 GW-2013-503 (D) 82 86 JOU 80.8 28 6.9 13"1 47.1
22 DBPQ-02 (D) BB R1 ?6,1 81.0 ?2 o.o 13"2 45.9
z5 GW-2012-442 (D\ B3 82 290 80.2 72 29 o.o 13.9 40.2
24 GW-2012-454 (D\ B5 7B 280 80.6 75 c+ 6.3 13.5 37.5
zc UAS 462 (D) 81 106 231 73.9 75 40 5.7 14.1 32.0
26 UAS 463 (D) 82 114 284 72.6 66 37 5.8 13.9 39.0
27 HS 490 B3 100 ?.1 6 74.1 27 44 5.5 12.4 J6.4
28 GW 2014-586 (D) B3 B6 331 82.0 74 28 6.9 12.9 42.1
29 GW 2014-593 (D) B4 B5 332 81.3 77 "72 6.7 12.8 42.8
JU GW 2014-602 (D) 82 eA 371 81.4 75 30 6.9 13.0 48.3
31 GW 2014-603 (D) 76 79 353 80.2 A7 3B 6.8 13.5 47.1
32 GW 2014-617 (D\ 80 B3 307 77.9 73 JY 6.5 tz.Y 39.2
33 uP 2927 80 97 351 77.6 70 R4 13.4 47.2
34 PHS 2014-03 t5 112 318 76.3 63 45 6.4 12.6 40.2
JC AKAW 4225 (D\ 82 BB 349 79.8 /o 41 6.5 13.2 45.1
36 GW 2014-568 7B R? 277 77.8 61 45 6.4 13.9 38.2
37 GW 2014-596 76 97 297 78.B 61 4B A? 14.1 41.9
Jd GW 2014-615 to B9 e.-7i 78.3 70 tio 6.2 1 1.9 43.5
39 HD 3215 82 95 402 77.6 71 61 6.2 12.6 49.7
40 HD 3216 BO 97 426 77.5 61 59 6.0 12.7 6??
41 QLD 79 83 91 382 79.4 77 41 6.3 12.7 48.6
42 QLD 80 90 94 384 76.1 zc 5B 5.7 13.0 49.4
43 QLD 81 B5 9B 320 73.7 64 50 5.9 12.5 40.4
44 QLD 82 B5 94 398 79.4 26 54 5.6 12.0 47.1
45 QLD 83 B5 89 412 78.0 29 49 5.4 12.0 49.2
46 QLD 84 85 B9 378 76.4 19 5B 5.7 13.2 49.2
47 QLD 85 87 B9 415 78.B 71 54 5.9 tz.Y 52.8
48 QLD 86 92 91 321 77.7 74 AA 4A 12..4 38.B
49 QLD 87 B6 VZ 354 78.4 oz 43 60 12.7 45.5
50 QLD 88 B4 90 JYO 78.3 73 48 5.9 12.,4 49.1
51 QLD 89 B3 104 405 79.8 74 59 o.z 12."2 48.7
52 Ht 977 rc\ BO 92 350 78.2 67 53 6.0 12.5 43.5
53 uP 2672 (C\ BO 90 326 78.B A? 57 A1 13.7 44.5
54 PDW 233(C,D) B9 8B 365 80.0 BO 40 6.4 tz.tc 46.1
Overall mean 82 94 375 78.5 OU 47 6.1 13.1 4V.J
cD (P 0.05) J o 63 1.6 2 0.3 0.7' 8.3

%\ 5.07 8.12 21.7 2.48 10.9 6.51 5.23 6.8'7 21.8

Disease incidence: Rust reactions were reported from seven test sites. Virulence to yellow rust
was recorded at Almora, Pantnagar, Ludhiana and Karnal and the entries f,ound susceptible
(highest score >40S) were QLD 49, UAS 462(:,d), GW 2014-56€t(d), cW 2014-5i96(d), cW 2014-
615(d), QLD 80, QLD 84, QLD 87, QLD 88 UP 2672(c) and [-ll 977(c). Data on brown rust
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incidence was received from Karnal, Dhanruad, Ludhiana, Vijapur and Pune. Entries found
susceptible with highest reactions 2405 were QLD 46, QLD 4.9, GW 2014-568(d), QLD i81, UP
2672 (c) and Hl 977 (c). Black rust was reported from Vijapur only and the ,entries withr score
>40s were BW 5872, QLD 71 , Gw 2014-615(d), QLD 81, QLD 82, QLD 84 ancl Hl 977(c).

Utilization: The material tested in QCSN was utilized at nine locations namely Almora,
Pantnagar, Ludhiana, Karnal, Durgapura, Vijapur, Junagarh, Dhanruad and Pune. 40 entries of
this nursery were either retained as genetic resource or recycled in the breeding programme by
one or more centres. Most preferred genotypr;s in the nursery were the QLD entries viz. QLD 70,
71,80,82,83,84, 85 and 89. Besides Ql-D numbers, QBP 12-9 and B\ / 5872 were also
preferred by the breeders.

New genetic stocks: New superior genetic resources fon quality traits couldl not be identified
during the year 2015-16. Three were three durum lines in the knocking i.e., GW 2012-442, GW
2012-454 and BDPQ 2 but when their three years performance was compareld with the durum
check PDW 233 and the recently identified gr;netic resource KLM 1005; there was no ad<Jitional
advantage. In bread wheat, one soft grain entry QLD 67 completed three yeans of testing, Since
two soft grain genotypes were identified during previous year and there are few more in the
pipeline, it was thought to identify the new soft types next year.
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Evaluation and Utilization of Elite International Germplasm Nurseriers
Arun Gupta, Charan Singh, Gyanendra Singh, BS Tyagi, Vinod Tiwari and RK Guptit

The elite international germplasm nursery (EIGN) is constituted every year and sharerd with
cooperating centres with the objective to provide exotic gerrnplasm for utiliz:ation in on-going
breeding programme. The lines included in EIGN are selected based on superior yield
performance and resistance to diseasesduring previous year'si evaluation conducted at various
locations across the country. EIGN comprised, exotic gerrnprlasm receiverC from CllVlMyT,
Mexico and ICARDA, Syria in the form of International nurserie,s and trials. A total of 1722 exotic
germplasm including 1097 bread wheat lines; from CIMMYT ernd 635 lines from ICARDI\ were
planted and evaluated at various locations irn lndia during 2014-15. TheElGlrl was constituted
and supplied to 24 centres located across thr-i Zortes. While selecting materialfor this nursery, it
was ensured that material should be diverse high yielding and disease resistant, so that these
can cater to the needs of wheat researcher across the country.
The EIGN consistingof 94 genotypes and four checks (DBW8E, K1006, Hl15tl4, and UAIS 304)
was shared with 24 centres. The genotypes were evaluated in augmented design with two rows
plot of 2.5m length with recently released varieties of each zone (NWPZ, NEPZ, CZ and PZ)
were used as checks. All the genotypes wer,e also analyzed for processing quality parameters
viz. test weight, protein content, grain hardness index, moistune content & serlimentation value
and also for nutritional quality parameters like iron & zinc content at the irnstitute.Data was
received from all the locationsexcept Gwalior and the pooled data were analysed to find out the
promising genotypes for each trait.
Across the zone, it was found that the entry liike 15rH ESBWY-I 13 and 13th H]-WYT 712 (Table
1) came to heading earlier and at par with check Hl 1544 (72 days). The erntry numbrer 35th

ESWYT 124,22nd SAWYT 314,2zndHRwyr 202,32ND SAWSN 3161, 2sth HFRWSN 2036, 22nd

SAWYT 340, 13th HTWYT 706 and 47th IBWSN 1295showe<1 comparatively higher tho,usand
grains weight (>42911000 grains) as comparerj to the best check variety Hl 154,4 (41g).

Table 1: Trait-wise promising entries from EIIGN 2015-'16
Zone Entry Check
Days to headins (days)
Across the zone 15'" ESBWYT 13. 13" HTWYT 712
NHZ (<105) 1 5,H ESBWYT 1 3,i3Ih FITW

HT\ANT 721
DBW I}8

NWPZ (<BB) 15"'SBWON 1, 15'" ESE}WYT 13, 13'N HTWYT 7O4J3IN
HTWYT 711J3Ih HTWYI'712.131h HTWYT 714.131h HTWYT
7161g1h HTWyr r17J3tt' HT\ 

^/T 
Tz1J31h F{TWyr 737,131h

HTWYT 738.22Nd SAWY']I. 314.22Nd SAWYT 340

DBW BB

NEPZ (<74) 1 5"' DSBWYT 23,1 s', ^ E{iBWyT 1 3, 1 3"' HTWYT 7 04.1 3'n
HTWYT 712J3Ih HTWYI 714,fiTh HTWYT 721.131h HTWYT
737 Jatn HTWYT 738,13*' HT\ Nr 747

Kl 006

cz (<59) 15'- ESBWYT 13,13"'HTWYT 721,13'N HTWYT 738,13'N
Hr\ Nr 747

UAS 304

PZ (<54) 1s'n sBWoN 1,15'n sBW(cN s,15m sBWoN 6. 1s'h DSBWyi
23JsrH ESBWYT 13,13th HTWyr 71213tn HTWyr 721.13th
HTWYT 738

Ht 1544

Plant height (crn)
Across the zone 15'' DSBWYT 23,15"'SEIWON 6, 13'" HTWYT 714,15

SBWON 1

NHZ (82<cm) lsln DSBWYf 2s,TS"m
SAWSN 3OO3

DBW BiB

NWPZ (94<cm) 47In IBWSN 1146,47n tBvVSN -
SAWSN 3OO3

DBW 88
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NEPZ (84<cm) 22',-HRWYT 239,1 5"' SEIWON 1,15"' SBWON 26,15'n
DSBWYT 23.13,N HTWYT 714.131N HTWYT 716

K10Cl6

CZ (<B2cm) 15"'SBWON 6,15'" DSBWYT 23,15'" ESBWYT 13,13'N
HTWYT 714I3IN HTWY'T 737

UAS 3iO4

PZ (69<cm) 15'n s.BWoN 1,15* sB\ bN sJdnsBV/oN
21,15'N DSBWYT 23

Ht 15,44

Thousand qr, wt.
Across the zone 35"' ESWYT 124.22"" SAWYT 314.22noHRWyT 202.32

SAWSN 3161, 25th HR\A/SN 2036,iznd SAWYT 340, 13th
HTWYT 706,47'n tBWSht 1295

NHZ (>499)

Nn/P4>44g)

47'', IBWSN 1215,47"'IBWSN 1295.25',n HRWSN 2036.35
ESWYT 14BJ3I\ HTWYT 706,22Nd SAWYT 320
+z'n t eWsNT2gZtsm H]RWSN 2001- 3slhEswyrT%E
SAWYT 323,22Nd SAWYT 340,32ND SAWSN 3,171

DBW BB

DBW AS

NEPZ (>3Bg) 22""HRWYT 241,47"' IB\/VSN 1295,25',n HRWSN 2001,35'n
ESWYT 124J3th HTWyr 721,22nd SAWYT 314.22nd SAWyr
340

K1 006

CZQa6g) 35'' ESWYT 124,13'," HIWYT 712,22no SAWyr 314,32Nu
SAWSN 3,161,32ND SA\A/SN 3171

UAS 304

PZ(>449) 25'' HRWSN 2036,13"'FITWYT 706,22"" SAWYT 314,22no
SAWYT 329,22Nd SAWYT 350,32ND SAWSN 3161.32ND
SAWSN 3171

Hl15,14

Regarding yield per se, the highest yield per plot (5869) was recorded in entry numlcer 74
followed by 83 (5549), 53 (5539) and 54 (53t39). The entry number 74 pertorrned well in all the
zones except NHZ, whereas, entry number il3 perfornred well in NEPZ, PZ and CZ. The entry
number 83 performed well in NHZ, NWPZ and NEPZ, while entry number 53 performed well in
NHZ, NWPZ and PZ (T able-2).

Table 2: Promising entries for grain yield in various zones
Entry number

in Nursery
Originalentry
numbers Rangle

Mean
(s)

Across the zone
74 22'- SAWYT 314 116-1295 586
B3 22'' SAWYT 334 250-892 554
53 13IN HTWYT 706 218-1375 553
54 13'' HTWYT 707 218-1025 538
45 35"'ESWYT 124 136.-985 535
od 13,N HTWYT 745 150.-910 535
01 22""HRWYT il02 131.-925 532
33 9,N STEMRRS|NI64 156'859 529
25c Ht 1544 (C) 124-1019 ANA

NHZ (Almora, Malan)
OU 13"'HTWYT i'17 360-930 645
co 13'n HTWYT i 11 260-.955 608
B3 22'* SAWYT i334 330-.835 583
12 47'n TBWSN 1112 230-.925 578
54 13"'HTWYT 7'07 300-.840 570
14 47," IBWSN 1182 280-.855 568
53 13"'HTWYT i'06 280-.845 563
21 47'n IBWSN 1i295 330-,785 558
6B tg'n HTWVf ;'45 150-910 530

33a pBW BB (C) 280-780 530

NWPZ (Pantnagar, Durgapura, Hisar, Karr ral, Jamrnu)
74 22'' SAWYT 314 400-1295 801
OU 13.N HTWYT 717 300-1 295 777
80 22"u SAWYT 327 420-1090 749
83 22'- SAWYT 334 340-892 701
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53 13'' HTWYT 706 300-.1375 oYz
06 22NOHRWYT 238 280-81 5 650

22"u SAWYT 315 410-845 650
82a DBW 88 (C) 444-973 689

NEPZ (Coochbehar, Pusa, Sabour, Faizabad, Shillongani,
Kanpur)ffire

Ranchi,

T s11 -
01 22""HRWYT,202 260-700 510
74 22'- SAWYT 314 220-840 487
77 22'' SAWYT 320 1 60-800 485
83 22"" SAWYT 334 250-700 482
29 25"'HRWSN 2105 265-680 476
45 35," ESWYT 124 165-850 466
64 13'" HTWYT734 200-760 466
72 22"" SAWYT 312 212-660 465
ot 13'' HTWYT 239 270-650 462
?? 9'. STEMRRfJNI64 265-640 460
52-------------;-;

940

GZ (Junagadh, \

13"'HTWYT7O4
LJAS 304 (C)

tijapur, Bilaspur, Jabalpur

| 
^^^ ^^FI zov-ozc

I zoc-ocu

, Powarkheda, Si

456 _
453 _

rnosora)
01 22''HRWYT 1202 325-925 594
33 9.N STEMRRSiN 164 156-844
74 22NO SAWYT 314 116-87B 576
75 22'' SAWYT 315 1 33-905 574
77 22"" SAWYT 320 310-757 587
93 32''" SAWSN 3171 410-710 580
25c

PZ (Niphad, Dh

H11544(C) | 375-1019 | 657 _

nuad, Pune)
6? 13"'HTWYT;T06 248.-904 655
82 22NO SAWYT 333 522.-680 601
B6 22'' SAWYT 350 514.-656 6ao

BO 22"" SA\AIYT .327 492..740 587
54 13"'HTWYT 707 218.-913 564
84 22"" SAWYT335 436.-645 564
6B 13"'HTWYT iz45 3BB-719 562
85 zz'o snww lg4o 490-"609 547
33 9"'STEMRR$N164 212..719 546
t5 22NO SAWYT;312 268..740 546
74 22'* SAWYT 1314 346..744 541

94d uAs 304 (c) 406-.562 490

Response of lines against yellow rust, black rust, brown rust and leaf blight was also reoorded
under field conditions. Disease reactions to black rust wererecorded at Vijapur, whereas yellow
rust was recorded at Almora, Malan,Hisar, Jermmu and Karnal. Leaf blight data from Faiz:abad,
Sabour, Pusaand Coochbehar, whereas brown rust data from Dharwad, Pune and Vijapur was
considered for identification of resistant sources. The promising genotypes showing resistances
under field condition across the locations are listed in Table 3.

22','HRWYT 241, 47"', 18WSf{ 1215, 47"', IBW{]N 1222, 47',n IBWSN 1290. 251n

HRWSN 2017, 25th HRWSN 2024, 25th HRW$N 2104,25th HRWSII Z1OS, gth

srin rnns r'r qt,1i" $woN 1:1;i't s riwo i'r' b. I's. dewori 3e.' edill;fi i7' t iz
3sth ESWt.r 139, 13th HTWyr zbg, lgth HTWyr 216, 13th HTr /yr r21,22nd sAwyr
311.,22nd sAwyr g1s,zznd $AWyr 316, 32ND SAWSN 3011, 32ND SAWSN 3023,
32ND SAWSN 3161

Table 3: Lines showing resistance to diseases in EIGN

47"' IBWSN 1089, 47'n IBW$N 1112, 22no SA\/VYT 320, 22no SiAWyT 334,
SAWSN 3011, 32''" SAWSN 3189

Brown rust (0)
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47"' IBWSN 1182, 47'n IBWSN 1185, 47'n IBWSN 1215,4/" IHW$N 1162, 47"', ttsWSN 1185, 47"' TBWSN 1215, 25"' HRWSN 21i26. 15"'
sBWoN 1, lbth sBWoN 5, 1sth sBWoN 6, 15th sBWoN 26, 1€;th sBWoN 39, 15,n
DSBWYT 21, 15'n DSBWYT il3, 35tn ESWyr 1 18, 3s'n rswyt t ag, t stH Esgwrr
13,.13'n HTWyr ri4,22no sAWyr 91s,22"d sAwyr 331, 22nd sAwrr 340,
32No SAWSN 3088
2s"' HRWSN 2104, 25'n HR'irysN 210s, 1s'n sBWoN
ESWyr 139,22nd sAwyr 31s, 32*o SAWSN 3023

1, 1 SiBWON 5, 35

The feedback report of EIGN indicates that brreeders across the country selected the genrotypes
from this nursery for various purposes. A total of 320 selections were made by the cooperating
centres during 2015-16 (Table-4).

Table 4: Centre-wise selections made from EIGN
Centre Selections # l'raits selected
Almora 22 Direct introduction
Junaoarh 10 Eiarliness, tillers/m, spike lenqth
Viiapur I l-lybridization, qermplasm enrichment
Faizabad

1B
l-.|ybridization, germplasm enrichment,
clirect introduction

Sabour zo 1000-grains wt., yield attributinq traits
Malan 12 1 000-qrains weiqht, aqronomic base
Duroapura 6 l-lvbridization
Bilaspur 31 Yield, 1 000-qrains weiqht
Pantnaqar 30 l-lybridization
Jabalpur 15 l-lybridization
Powarkheda 21 !ly!ridization, further selection
Shillonoani 8 l-lvbridization
Sanosora 4 Flvbridization
Niphad 41 Flybridization, further evaluation
Hisar 17 Flybridization, further selection
Pune 22 Eiarliness, vield
Dharwad 22 Flvbridization
Karnal o Further selection
Total 320

During the year (2015-16), 109 lines includin:g checks of EIGN were grown at IIWBR Research
Farm, Karnal. All the lines were analysed frcr processing quality parameters viz. test lveight,
protein content, grain hardness index, moisture content & sedimentation value and also for
nutritional quality parameters like iron & zinc. Range of variation and promising genotypes
identified in EIGN for processing and nutritional quality is given in Table 5.

Table 5: Pnomising EIGN genotypes for processing and nutritionat quality parameters

Parameters Mean Ranqe Valuer Genotypes

Test wt. (kg/hl) 80.5 77.0-83.6 >83.0 22'' HRWYT 214.,231,238,250,13"', HTWYT 734,
22NOSAWYT 320,32NO SAWSN 3189,

Protein Content (%) 11.17 9.18-14.13 >13.0 9"' STEMRRSN 41, 164, 35'" E{]WYT 113, 32""
SAWSN 3161.

Sedimen. value (ml) cz JU-OJ -60
22"u HRWYT 238,239, 47"'IBWSI{ 1089, 118:2,9'n
STEMRRSN 164, 1sth SBWON I39, 22Nd SAWYT
311.315.327.331

Grain Hardness lndex 62 18-81

>75
9.', STEMRRSN1O4.,15". SBWON 39, 35.'. ES'UVYT
143, 13'n HTWYI 733, 22nd S/\WYT 327, 32no

SAWSN 3088

<45 22',' HRWYT 202* 47"', IBWSN 12,:95.25"',HR\/VSN
2001,2126, gsth rswyt 132, 13th rrrWyr 719,22nd
SAWYT 309. 350.

lron(opm) 36.5 30.4-43.3 >42.0 35"' ESWYT 113. 32"" SAWSN 3011.

Zinc(ppm) 34.5
26.7-43.0

>41.0 22nd HRWYT 241.gth srrMRRSN,4l
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Table 6: Evaluation of Pnocessing & Nutritional Quality Parameters of NationalWheat Nurseries
EIUN for 201 5-1 6

SN Entry

ressing Qua lNutritional Qualitv

Test
wt.(kghl)

Protein
(%l

Moisture
(%l

Sed.
Value
(ml)

Grain
Hardn-

ess

lron
(ppm)

Zlnc
(ppm)

4
I 22'*HR\AN-| 202 81.8 11.87 9.03 44 30 40.2 35.1

I 22"" HRWYT 209 82.3 9.86 8.57 5B 33.5 31.7
3 22'-HRWYT 214 82.6 10.55 9.06 F7 61 JO.U 30.7
4 22""HRWYT 222 81.3 10.02 B.88 55 JZ.J 31.4

22""HRWYT 231 83.0 11.43 B.B7 43 54 34.0 35.2
22"'HRWYT 238 82.7 10.65 8.40 50 oc 30.6 29.4

7 22'*HRWYT 239 80.0 12.04 8.79 OJ 65 ?47 33.6
7A DBW88 (C) 82.5 11.65 10.50 co 6B 30.7
I 22""HR\ IYI241 80.6 11.95 9.48 52 57 37.7 42.2
o 22^HRWYT 250 83.4 11.49 8.66 55 50 40.7 32.8
10 47" BWSN 1027 80.5 11.13 8.96 AA oat 35.4 33.4
44 47" BWSN 1OB9 78.4 11.49 8.74 EO 68 36.3
12 47"' BWSN 1112 80.6 1 1.53 8.98 43 55 40.5 ?o6
1? 47"', BWSN 1146 79.0 11.31 8.98 50 67 32.8 32.6
14 47u' BWSN 1182 80.6 10.37 8.85 60 46 35.2 28.4
148, Kl006 (C) 82.2 9.85 9.09 36.8 ??n
4E 47"'IBWSN 1195 80.6 10.15 9.31 42 61 35.0 30.9
'16 47"' BWSN 1215 B1.B 10.08 8.76 42 38.3 33.5
17 47u' BWSN 1222 80.1 10.64 8.79 34.8 29.7
1B 47u' BWSN 1223 78.3 10.42 8.82 51 5B 32.1 34.4
1BC HI 1544 (C) 78.1 11.45 9.20 45 75 38.8 38.7
'1 0 47th TBWSN 1219 81.6 10.24 8.75 CJ oo 32.0 30.3
19D UAS 304 (C) 81.3 10.78 8.86 45 74 38.B ?4t
20 47"',tBWSN 1290 82.5 11.48 B.89 58 54 JV.Z 37.7
21 47"',lBWSN 1295 80.8 11.83 9.03 6n 32 40.0 35.0
22 47"'IBWSN '1297 81.2 9.BB 9.16 44 47 34.0 32.8
228 K1006 (C) 81.4 10.35 9.25 35 78 43.3 35.8
23 25"'HRWSN 2001 81.6 11.50 B.84 43 44 38.9 JC.O
24 25"'HRWSN 2010 80.8 10.87 B.86 48 47 JO.O 31.9
tc 25"'HRWSN 2017 81.4 10.93 9.13 53 ol 34.7 35.2
25C Ht {544 (C} 78.4 11.23 9.17 46 70 40.2 34.9
zo 25'' HRWSN 2024 80.0 12.12 8.58 53 59 40.0 33.4
27 25"'HRWSN 2036 81.6 10.67 8.92 45 oz 35.8 39.5
t6 25"'HRWSN 2104 81.0 10.71 8.89 50 oz 31.6 34.0
zBD UAS 304 (C) 77.6 12.29 9.30 45 to 42.6 34.4
IY 25'' HRWSN 2105 81.3 11.05 B.BB CJ 60 35.3 zY. I
30 25"'HRWSN 2126 78.4 11.68 8.45 43 3B 35.6

9"'STEMRRSN 41 77.1 14.13 9.15 AA 74 40.1 43.0

5Z
9"'STEMRRSN
104

80.0 12.49 8.89 76 40.1 34.4

9"'STEMRRSN
164

77.5 13.13 9.08 61 73 36.4 32.3

JJA DBW88 (G} 80.3 12.48 9.25 60 70 JO.Y 33.5
34 15"'SBWON 1 78.3 11.50 B.BO 49 70 37.1 35.8

15"'SBWON 5 77.5 11.33 8.64 47 ov 39.0 JJ.O
15"'SBWON 6 78.0 11.18 8.93 47 OU JO.V 26.7

?7 15'' SBWON 26 79.7 10.96 9.01 53 73 36.3 30.3
38 15"'SBWON 39 82.0 11 tA Y.ZZ AO 81 32.7 34.6

15"'SBWON 117
40 15''' DSBWYT 21 78.5 11.44 8.63 45 ol 34.8 34.3
41 15'" DSBWYT 22 79.7 11.32 8.Bl 54 64 37.7 37.4
42 15"'DSBWYT 23 77.0 12.10 B.89 47 II cY.z 29.7
4J 35"'ESWYT 113 79.4 13.58 8.87 55 oo 43.0 35.8
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SN Entry

Processing Quality lNutritional Qualitv

Test
wt.(kghl)

Protein
(%l

Moisture
(%l

Sed.
Value
(ml)t

Grain
Hardn-

ess

lron
(ppm)

Zinc
(ppm)

43C Ht 1544 (C) 78.4 12.31 B.98 71 37.3 34.4
44 35" ESWYT 123 81.6 11.47 8.96 6n OJ 38.7 38.7
45 35'' ESWYT 124 77.B 12.46 8.80 5B 64 38.9 31.6
46 35"'ESWYT 131 79.0 11.44 8.98 53 71 34.6 32.5
46D UAS 304 (C) 81.5 11.05 9.00 40 62 35.6 35.9
47 35"'ESWYT 132 80.3 9.44 8.69 55 44 31.8 30.7
48 35'' ESWYT 139 82.4 10.00 B.85 CJ 54 31.1 30.1
49 35'' ESWYT 143 81.5 10.61 O?A 7B 35.8 33.1
49B K1006 (C) 81.6 10.71 9.1 1 oo 74 40.6 39.3
50 35"'ESWYT 148 81.7 10.67 v.zc 54 36.0 33.7
51 15"'ESWYT 13 78.4 11.08 L86 46 67 31.6 31.6
52 13"'HTWYT 704 79.5 11.60 8.84 56 57 34.6 35.0
53 13'" HTWYT 706 79.4 1'1.90 9.32 6? 41.8 34.2
534 DBW88 (C) 78.4 13.43 9.44 70 37.6 30.9
54 13"'HTWYT 707 78.6 11.59 9.63 51 6B 38.4 34.2

13,'' HTWYT 709 82.0 11.60 o?o 58 oc 38.9
56 13'" HTWYT 711 80.9 10.19 8.96 5B q4 34.6 ?R7
57 13"'HTWYT 712 81.8 9.18 8.60 54 51 30.5 32.2
KC 13"'HTWYT 714 80.0 10.05 B.BO ?n oc cz.o 34.5
59 13"'HTWYT 716 82.3 10.78 8.91 55 co 39.7 38.0
60 13"'HTWYT 717 81.0 10.44 9.11 48 6B ?64 37.6
61 13'" HTWYT 719 80.3 12.16 8.70 48 1B 34.6 34.8
62 13"'HTWYT 721 79.7 11.86 9.00 58 5B 38.B 34.9
AA 13'' HTWYT 733 80.6 11.50 8.99 30 7B ?? "1 37.5
638 K1006 (C) 79.2 12.03 9.17 JC 77 42.5 40.5
64 13"'HTWYT 734 82.7 9.96 B.84 co oo 34.4 32.6
65 13"'HTWYT 737 81.0 10.60 10.06 53 61 32.3 33.2
oo 13"'HTWYT 738 81.6 10.97 8.66 58 60 36.4 31.7
ol 13'' HTWYT 739 80.5 10.53 8.91 6? 55.2 38.1
67D UAS 304 (C) 80.0 12.08 9.22 44 5B 37.8 39.8
6B 13"'HTWYT 745 79.4 12.32 9.13 45 64 37.9 37.4

13"'HTWYT 747 82.4 10.95 8.61 A? 34.5 34.8
70 22'- SAWYT 302 80.3 10.86 9.34 72 ?AO 33.0
-AII 22"" SAWYT 309 78.7 10.75 B.BO CJ 40 37.1 JO.b
714 DBW88 (C) 81.0 11.47 9.58 54 74 JO. / 42.2
72 22'- SAWYT 311 82.0 11.43 9.14 59 co 34.3 39.7
73 22"" SAWYT 312 78.5 10.98 B.BB 54 JJ.t' 31.9
74 22'* SAWYT 314 81.5 10.10 9.1 1 54 51 33.9 34.9
75 22'' SAWYT 315 81.4 10.07 9.12 59 co ??o 34.4
75C Ht1544 {C) 82.0 9.74 9.00 47 76 34.7 32.1
76 22'* SAWYT 316 81.7 10.92 9.16 55 o6 2aa
77 22"' SAWYT 320 83.6 9.47 8.87 52 64 34.8 ?AN

7B 22'- SAWYT 321 B1.B 10.62 o6A 6A 61 37.7 34.4
79 22'' SAWYT 323 81.3 11.86 8.94 5B co 35.4 33.1
BO 22'- SAWYT 327 80.2 11.79 8.88 60 79 36.2 30.9
B1 22,." SAWYT 331 80.2 11.52 9.43 59 73 30.4 32.5
82 22'' SAWYT 333 82.4 10.24 B.6B 52 54 36.2 32.0
82A DBW88 (C) 83.2 10.89 Y.ZO 59 hh 34.9 30.8
B3 22'' SAWYT 334 81.3 10.78 9.00 55 52 35.5 34.5
B4 22'* SAWYT 335 B1.B 10.32 8.79 co 71 33.4 35.1
848 Kl006 (C) 82.5 ooo 9.31 JO AO JO.O 41.2
B5 22'- SAWYT 340 81.4 10.16 8.74 5B CJ 35.4 33.8
60 22,' SAWYT 350 81.7 10.04 8.29 54 35 33.5 33.4
87 32'-SAWSN 3003 80.0 9.85 8.52 R4 5? 32.1 30.8
8B 32'' SAWSN 3011 706 11.51 8.90 56 58 42.4 31.2

Progress Report, Vol. V, Genetic Resources, 20116 35



SN Entry

Processing Quality lNutritional Quality

Test
wt.(kshl)

Protein
(Y,l

Moisture
(%l

Sed.
Value
(mll

Grain
Hardn-

ess

lron
(ppm)

Zinc
(ppm)

B9 32'' SAWSN 3021 79.5 12.62 9.23 5B oo 39.5 38.7
90 32'*SAWSN 3023 77.6 12.66 8.88 49 72 40.9 35.1
90c Hr1544 (C) 79.4 12.92 9.18 5B 59 41.1 35.1
91 32'-SAWSN 3088 81.0 12.88 6.69 55 7B 39.1 34.0
92 32"'SAWSN 3161 77.4 13.31 9.37 54 70 37.8 36.1
93 32'- SAWSN 3171 81.B 10.23 8.82 50 61 35.3 31.9
94 32''SAWSN 3189 82.7 10.11 8.63 50 6B 36.9 ?oA
94D uAs 304 (c) 81.5 10.42 8.79 43 60 38.B 41.2

Mean 80.5 11.17 B.98 52 62 36.5 34.5
Minimum 77.0 9.18 6.69 30 18 30.4 26.7
Maximum 83.6 14.13 10.50 63 B1 43.3 43.0
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PART B

EFFORTS IN CREAT]ING NEW GENETIIC

VARIAEILITy



Spring x Winter \lVheat t'lybridlizzationr
V Tiwari, Lakshmikant* and Cltl Mishra

ICAR-Indian lnstitute of Wheat and Barley Research, Karnal
*ICAR-VPKAS Alrnrora

The winter wheats possess huge variability for traits of economic impoftiance along with
resistance/tolerance against various biotic ancl abiotic stresses. Ultilizing the variability present in

winter wheat gene pool for enhancing the productivity of spring wheat along vvith resistance to
various biotic and abiotic stresses is a novel approach. During the crop season 2015-116 the

material generated in the programme was provided to six centrers in four major wheat growing

zones (NHZ, NWPZ, NEPZ and CZ) of the country for selection under different biotic and abiotic
stresses and diverse agro-ecological conditions. The collaborating; centres underr the progriamme

were CSKHPKV Malan, GBPUA&T-Pantnagar, NDUA'T-Fitizabad, BAU-Sabour, JNKV-ZARC-
Powarkheda and SDAU- Vijapur

Sharing of segregating material

The Spring x Winter wheat Segregating Stock Nursery (SWSSN) comprising 41 crosses from Fz

generation was shared with six cooperating centres, namely (ISKHPKV Mellan, GBPLJA&T-

Pantnagar, NDUAT-Faizabad, BAU-Sabour, JNKV-ZARC-Powarlcheda and SDAU- Vijapur. The

segregating material was subjected to naturial biotic ernd abiotic stresses at different cr-'ntres

located in major wheat zones. There was occurrence of yellow rust and powdery mildew and

early season moisture stress at Malan, terminal heat at Pantnagar; leaf bligl^tt and sodir;ity at

Faizabad; leaf blight and late heat at Sabour; r;arly heat at Vijapur; early heat, stem rust and leaf

rust at Powarkheda
The utilization report from cooperating centresi showed that the pr:rcent utilization of the sprring x

winter crosses varied from 27o/o (Faizabad) to 100% (Malan). The maximum number of 949

single plants was selected at Malan followed by Powaril<heda (170) and Shimlet (150) as shown

in Table-1.

Table 1: Utilization report from cooperating centres

Name of the centre
Grosses

Selected #
Utilization

%

Plants
selected Gharacteristics for whit;h utilized

CSKHPKV, Malan 41 100 949
Resistance to yellow rust and powdery
mildew and vield components

GBPUAT, Pantnagar 22 54 41 Yield cornponents and disease resistiance

NDUAT-Faizabad 11 27 oo
Yield components, disease resistance,
moroholoqical and seed characteristlics

BAU-Sabour 28 6B 5B
Yield components, leaf blight resistance
and seed characteristics.

JNKV-ZARC-
Powarkheda

17 42 170
Yield conrponents, Disease resistance
morphological traits and seed
characteristics

SDAU-Vijapur 19 37 46
Yield components, disease resistance and
moroholooical traits

The majority selections across the cooperating centres were done in the crossesi with

pedigreeESBS-1 9A/-763-

254l3/RSI(NAC//CTKA/EE/HS15O7,BRAEWOOD/HS507,6043/4-NAC//PASTOR/3/BAI]AXA/LgO7,13U/PV
N//M I LAN/3/TX96V2427ID BW60,VL 4041 JO7 -

47ilyR1Ot'.DATALtNE,KS9B/HW220.5.1(ARLTN/YUMAyKS01HW162(l'GO/BTYSIB)A/12005.The

utilization of SWSSN at the cooperating centres was very encouraging and it reflecteld the

usefulness of winter wheats in spring wheat improvement.
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Promising cross-combinations
The derivatives from winter x spring wheat hybridization are naturally endowed with rerquired
characteristics for longer vegetative growth period, and lnence one of the objectives of the
project is to develop breeding material suitable for early plarrting in NWPiZ. The materials
selected are similar in heading and maturity, disease resistance with higher yield per se to the
popularvarieties in the zone. During this year, 449F2 orosses, and families in filial generations
numbering 1193 F3, 139 Fr+, 79 Fs,2Q Fa,35 Fi and 17 Fs families were evaluated in field and
plants were selected on the basis of maturity, plant typer, rust reststance (yellour and hrown) and
grain characteristics. Some of the promising cross-cornbinations in advance generations along
with their characteristics and rust reactions are given in Table-2 ernd promising lines having high
yield and desirable plant type with rust resislance are being tested in llWBFl Station Trial as
presented in Table-3. In this year 100 F2 crosses were plantedl at Seed and Research Farm
Hisar and desirable plants were selected. During the crop season about 48€i7 breeding lines
have been shown at IIWBR-RS, Dalang Maidan for gerreration advancement ernd recording the
disease reaction.

Table2: Promising cross-cormbinations in F6/F7 generations

SN Cross Combination Characteristics

I FB 1 . 5 1 3 I Milan-2| | HW3067
High tillering, medium late maturity, long spikes, resistant to l,eaf
rust and stripe rust

z EC479379tK0711
High tillering, dwarf plant type, medium maturity and bold grains
with oood oriain appearance. resistant to stripe rust

2 EC609395/PBW639
High tillering, medium liate maturity and longer splkes with good
grain appearance resistant to leaf rust and stripe nust

4 EC6093994/VH1125 High tillering, strong sterm and bo|J grains, resistant to stripe rust

5 EC609395/PBWs50 High tillering, early medium maturity and longer spikes

o EC60941o/PBW 658 High tillering, medium maturity with good grain appearance

7 EC609403/PBW639
High tillering, medium late maturity and longer spikes with good
orain aopearance

Table 3: Promising cross-combinations in yield trials (l|WBR Station'Irial)

Charactteristics

Resistance to stem rust (AC|,=Q.6) and leaf rust south

Resistance to leaf rust (ACl=0.0) and yellow rust (ACl=
0.6) and h

Resistance to leaf rust (ACl=2.0), yellow rust (ACl=5.0),
earlv maturinq and hiqh thousand
High tillering, early maturing and resistance to leaf rust

l=0.1

Perforrnance of entries in Nation Trials
|n2014-15 crop season, a total of six entries v/ere contributed to national trials, viz., DBW 160 in

NIW-1A, DBW 166 in NIW-18. DBW 180 in NIW-SA and DBW 181, DBW 1t)4 and DBIV 185

to Salinity/Alkalinity trial. The comparative pefformance of the entries in different NlWs with best

check is presented in Table 4.

Cross Combination

UP2556 I I ID 1 3. 1 /VI LT/3/ESW
Yr70

FB 1 . 5 1 3 lMilan-2| I HW3067

EC429377|DBW16
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Table 4: Performance of entries; in NIVTs

Entry \/ield (q/ha) and rank

NWPZ NEIPZ

DBW160
(NrvT-1A)

6'1 0 /O\ 45.1 (15)

Besf check: WH1105 = 51.6 (7) K0307= 46.3 (5)

DBW166
(NrvT-18)

55.4 (1) 46i.3 (33)

Best check: WH 1 105 = 51.07(10) HD 2733 = 47.1 (9)

cz P2Z

DBW 180
NIW-54-RF

42.1 (1) 22:'6 (B)

Best check: MP31I8B = 40.1 (5) Nf 5439 = 22.0 (10)

DBW 180
NIVT-sA-RI

42.2 (3) 26.8 (25)

Best check: MP 3288 = 41.7 (4) MP32B8 = 30.5 (€i)

Entries under test in National trial
During 2015-16 season, eleven entries from the project were contributed to national trials;, viz.,

DBW 188 and DBW 190 in NIW-1A, DBW 196 and DEIW 197 in NIW-18, DBW 200 and DBW

201 in NIVT-2. DBW 204 in NIW-3A and DEIW 211 in NIVT-5A and DBW 214, DBW 215 and

DBW 2'16 in Salinity/Alkalinity trial for multi-location evaluation.

New spring x winter wheat crosses
During the 2015-16 season, 65 winter wheats were planted on 23'o Oct., 2015 under rtatural

photoperiod condition so as to synchronize with the spring wheat lines (planted in January 2016)

during late March and first week of April for making hybridizations;. A total of 445 spring x winter

wheat crosses were made during the crop season at Karnal which included 351 three-way

crosses and 94 single crosses. At VPKAS Almora a total of 93 crosses \/ere successfully

attempted during rabi201 5-1 6.
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Segregating Stock Nursery
Ravish Chatrath, Vikas Gupta, Safish Kumar and OP Tuteja

The 19th Segregating Stock Nursery (SSN) was constituted with the objective to share prornising

segregating material with upcoming wheat breeding centres of AICW&BIP to enahrle them to
evaluate and select superior plants as per the breeding ohrjerctives and cultural con<litions
prevailing under agro-climatic conditions. Ther nursery consisted of 83 segregating populations
(F2lF3) that including material from rice-wheat programme (30), warmer area programm€, (25),

leaf blight programme (18) and durum wheat programme (10) of llWBR, Karnal. The nrursery

was supplied to 18 wheat breeding centres namely Jammu, C;oochbehar, Faizabad, Ranchi,

Sabour Shillongani, Bilaspur, Gwalior, Sanos,cra, Sagar, Udaipur, Kota, Jabalpur, Dhaulerkuan,
Malan, Khudwani, Parbhani, and Akola,. Data and utilization report from three centres namely
Khudwani, Ranchi and Kota was not received. The utilization report indicated that the nursery
could achieve 47.2% utilization across the rcentres (Table 1). The maximurn utilization was
observed for the material developed under l,aaf blight programrne (53.7o/o), frcllowed by Rice-
Wheat programme (51.3o/o), warmer area programme (44.2%), and durum programme (30.6%)

Frequency of
Utilization

Almost all the segregating populations were utilized by one or the other centre and total of

4850plants were selected. The report indicated that rnaximum number of plants was selected

from rice-wheat (2119) followed by warmer area (1280), t-eaf Eflight (1106) aLnd durum wheat

(345) programmes.During the selection of segregating plants or populations, the co-operators

have given maximum emphasis to yield components (588) followed by morphological traits

(288), disease resistance (276), seed traiis (2125) and physiological parameters (132).The details

are given in Table 2.

Table 2: Selection of segrergating populations in 19th SSN

Programme
Frequency of Utilizatiion

Yield
Gomponents

Disease
Resistance

Morphological
Traits

Physio[ogical
Traits

Seed Traits

Rice-Wheat 231 Q8.09%\ 110 (25.9o/o) 110 (22.38o/o't 51 (26.22Yo) 82 (31.33Yo)

Warmer
area

166 (35.51%) 77 (35%) 85 (33.83%) 3e (42.62%) 63 (3e.05%)

Leaf Blioht 145 (32.15%\ 62 (.35.45%) 65 (37.31o/o) 30 Q7.86%\ 54 Q4.46o/o)

Durum 46 @.24%\ 27 (3.630/o\ 28 rc.46%\ 12 rc.27%\ 26 (5.150:/o\

Total 588 276 288 132 225

The centre wise utilization pattern of segregating populations (T'able 3) indicaterl that the S;abour

centre has utilized maximum number of s;egregating populations followed by Sanosora,,

Parbhani, Dhaulakuan, Malan, Bilaspur, Jabalpur, lJdaipur, Coochbehar, Sagar, Gwalior,

Shillongoni, Jammu, Faizabad and Akola. The upcoming and voluntaryr centres under

AICW&BIP network showed a good response towards this nursery that indicatr:d its impodance

in strengthening the breeding programme at these centres. The maximum selec;tions were made

by Jabalpur, Parbhani, Malan, Sagar, Coochrbehar, Sabour, Bilaspur, Sanosora, Dhauletkuan,

Jammu, Udaipur, Faizabad, Gwalior, Shillongoni and Akola centres, (Table3). Main traits for

231
166

46
145

Table 1: Utilization pattern of segregating populations in 1gth SSll

2119 @3\.6%
1280 Qei.3%
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selecting the lines were different yield components, disease resistanoe, morphology,
physiological traits and seed traits.

Table 3: Centre-wise utilization of segregating stocks in 19th SSN

SN Gentre
Segregating

Stocks
Utilized

Plants
Selected

Fz Utilization
(Y,l

Programme wise utilization
Rice-

Wheat
Warmer

Area
Leaf

Ellioht Durum
4
I $abour 73 336 87.95 28 21 16 t]

2 Sanosora 72 185 86.74 28 22 16 o

3 Parbhani 66 800 79.51 25 21 14 o

4 Dhaulakuan 52 17 62.65 20 1B 14 0

5 Malan 51 792 61.44 24 I 13 tt

6 Bilaspur 40 248 48.19 19 11 7 it

7 Jabalpur 40 1 000 48.19 19 4? 7 1l

B Udaipur 40 129 48.19 I 11 14 (t

9 Coochbehar 3B 350 45.78 1B I 13 0

10 $agar 29 492 34.93 10 7 I it

11 Gwalior 26 60 31.32 10 7 6 it

12 $hillonqoni 24 44 28.91 4 B 7 tt

13 Jammu 23 138 27.71 12 b 5 0

14 Faizabad 11 82 13.25 4 o 4 0

15 Akola 3 24 3.61 I 2 0 0

Total 588 4850 47.22 231 166 145 46
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Diversification of Wheat Germprlasm for Biotirc and Abiotic $tres;s
Tolerance and Enriching Co<lperating Centres

BS Tyagi, Sindhu Sareen, Gyanendra Singh, Arun Gupta and MS Saharan

Pre-breeding is an alternative term used for'genetic enhancement', and in recent times it has

become an essential, planned part of all plernt breeding activities. Pre-breeding refers to the

transfer or introgression of gene or gene combinations from non-adapted sources into brereding

materials. Present day varieties constitute a narrow glenetic betse in the context of ther wide

spectrum germplasm available. Use of wild spp., hexaploid synthetics, adapterd cultivar, exotic

germplasm and land races of crop are required for mal<ing a beginning of a pre-brereding

programme. Fortunately wheat family provides untapped rerservc,ir of genetic variation for biotic

as well as abiotic traits. In this regard sources with unknown Eenes have been crosserC with
promising and agronomic base genotypes to introgress the desirred traits. Acce,ssions of 20 wild

species including T. boeoticum, T. monococcum, T. uriertu, Ae. :;peltoides, Ae, squarrossa, Ae.

tauschii, T. dicoccum, T. sphaerococcum, T. travilovii, Ae. longist;ima and Ae. sharonenslswere

evaluated for stress tolerance and the chloroprhyll fluorerscence and chlorophyll content in ninety

six accessions of wild species were analysed which will be the lndicator of pl'totosynthetic rate

and its input use efficiency.

Ghlorophyll fluorescence and content in ninety six accessions of wild species
* Accessions of Aegilops juvenelis, Ae.squizrosa, Ae. columnaris, Ae. urartLt, Ae. compactum,

Ae. ovata, Ae. carthlicum, Ae. longissima, Ae. sptelta, Ae. triuncialis, Ar>. triasistata, Ae.

peregrinaand Ae. polonicumhad high fluorr:scence value at herading.

* Accessions of Aegitops ventricose, Ae. triuncialis, Ae. sphaerococcum, A<>. carthlicum, Ae.

polinicumand Ae. ovatahad high chlorophy'll content index at heading'

* Accessions of Aegilops squarrosa, Ae. vavilovi[ Ae. sphaerococcum, Ae. umbetllulate,

Ae. juvenelis, Ae. peregrine, Ae. caflhlicum, Ae. timoptheevii, Ae. dicoccoides;, Ae.

ventricose, Ae. geniculataand Triticum dicoccum harl 4.0 to 6.00C cooler canopy

Evaluation of synthetic wheats for heat tolerance
Thirty synthetic wheat lines were evaluated for drought tolerance under fielcl during the crop

season 2015-16. Earlier during 2013-14 and 2014-15, seventy-eight synthetic lines were

evaluated for heat tolerance and thirty synthetic lines were selected. Based on heat susceptibility

index for 1000 grain weight, seventeen of these were found to be tolerant to heat stres;s and

thirteen as heat susceptible. Field sowing was done under timely irrigated and timely rain-fed

conditions. The temperature and rainfall data was recorded thror"rghout crop season. The mean

maximum and minimum temperatures were slightly lower unden irrigated conditions. The post

heading average maximum and minimum temperatures under irrigated field conditions were

higher by 2.9oC and 2.2oC than the temperratures under rain-fed field conditions. Both the

conditions experienced similar rainfall of abrrut 132.0mm rainfilll in 4 days; 95.0 mm in one

single day. The irrigated fields were irrigated as per package of practice, where,as under rain-fed

conditions, only pre-sowing irrigation was given.

Agronomical, morphological and physiological parameters were used for screening. The

susceptibility index for all traits was calculated to identify the tolerant and susceptible lines.

Accordingly,syntheticlinesSYN 164, SYN 2i15, SYN 199, SYf{ 284, SYN 278, SYN 283i, SYN

285 and SYN 267 were tolerant for grain filling duration; SYN i114, SYN 304, SYN 302, SYN

249, SYN273, SYN 260, SYN 271 and SYN 259 for grain number/ spike; S\/N 193, SY'N287,

SYN 249, SYN 306, SYN 225, SYN 164, SYt\l 257, SYI! 259, SY'N 203, SYN 280, SYN 199 and

SYN 169 for 1000 grain weight and SYN 214, SYN 304, SYN 302, SYN 273, SYN 26Ct, SYN

271, SYN 262, SYN 245, SYN 249 and S\/N 284 for grain weight/spike (]-able ), Sirnilarly,
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synthetic lines SYN 292 , SYN 302, SYN 251, SYNI 273 and SYN 203 were susceptible for
grain filling duration, SYN 279, SYN 287, SYN 306, SYN 270 and SYltl 164 for grain
weight/spike, SYN 270, SYN 251, SYN 164, $YN 285 arnd SYN :278 for grain nrumber/spike and
SYN 267, SYN 251, SYN 262, SYN 285 and SYN 284 for 1000 grain weight.

Table 1: Tolerant and susceptible synthetic wheat lines identified for various traits
Trait Tolerant lines Suscerrtible lines

GFD
SYN 164, SYN 225, DHTW60(c),
HTW 1 1(C)

SYN 292, SYN 302, SYN 251, SYN 273, SYN
203

GWS
SYN 214, SYN 304, SYN 302, SYN
273, HTW 11(C)

SYN 279, SYN 28'2, SYN 306, SYN 270, SYN
164

GNS
SYN 214, SYN 304, SYN 302, HTW
11(C)

SYN 270, SYN 251, SYN 164, SYN 285, SYN
278

TGW
SYN 193, SYN 287, SYN 249, SYN
306, SYN 225, SYN 164, SYN 257,
DHTW 60 (C), SYN 259, HTW 11 (C)

SYN 267, SYN 251, SYN 262, SYN 285, SYN
284

GFR
SYN 164, SYN 193, SYN 225, SYN
306. DHTW60 (C). HTW 11(C)

SYN 285, SYN 30J2, SYN 203, SYN 251, SYN
zt.t

CHL
HTW 11 (C), SYN 260, SYN 169,
SYN 193, SYN 284, SYN 245,
DHTW 60 (C)

SYN 257,SYN 3O2I

CFL sYN 259, SYN 306, DHTW60 (C) SYN 280, SYN 260, SYN 203, $\TN 270, SYNI
283

GFD= Grain filling duration, GWS=Grain weight/spike, GNS=Grain number/spike, TGW=1000 lgrain weight,
GFR=Grain filling rate, CHL=Chlorophyll content, CFL.=Chlorophyll fluorescence

Synthetic line 249 was tolerant for all traits; under rain-fed c<lnditions while SYN 270 was
susceptible for all traits. Similarly synthetic line 259 was tolerant for all traits except productive

tillers and line 251 was susceptible. SYN 169 was also tolerant except grain weight/spike and

lines 164 and 199 were susceptible for grain weight and grain number/spike. Drought

susceptible index for various traits is given in l'able 1.

Table 2: Drought susceptible indrex for various traits in synthetic lines

Svnthetic lD HSITGW* TGW GiFD GVVS GNS GFR PTL
SYN 193 4.36 -3.4 0.4 1,tl -2.1 1.0

SYN 287 -4.13 -3.3 1.9 3.6 1.1 0.2 1.1

SYN 249 -0.21 -2.8 0.7 -0.5 -1.'7 -0.6 0.8

SYN 306 -0.36 -1.9 0.7 3.8 1.8 -1.4 1.2

SYN 225 2.02 -1.6 17 3.5 1.6 -1.5 0.9

SYN 164 -1.19 -1.3 -3.5 60 3.6 -2.3 0.5

SYN 257 -0.23 -1.3 1.0 3.4 1.6 0.2 0.8

SYN 259 -0.60 -0.9 0.7 0.7 0.1 0.0 1.2

SYN 203 -1.38 -0.5 5.2 2.3 1.tl 4.8 0.9

SYN 2BO 3.98 -0.4 0.4 2.8 1.7 0.1 1.4

SYN 199 -1.00 -0.3 -1.2 3.2 1.9 -0.8 0.8
SYN 169 -3.71 -0.3 0.8 1.1 0.6 0.4 0.7
SYN 279 -1.27 0.4 1.9 3.5 2.!i 1.9 1.0

SYN 292 -0.11 0.7 3.0 2.0 1.7 2.2 NA

SYN 278 -O.BB 0.9 -0.5 6.7 4.f, 0.9 1.5

SYN 271 -1.02 0.9 1.5 -2.2 -0.9 1.5 1.0

SYN 260 -0.94 1.0 tz.5 -2.4 4'1- t. I 2.4 1.0

SYN 283 3.82 1.1 -0.4 1.1 1.12 0.0 0.7
SYN 304 -0.31 1.5 0.9 -10.6 -6.0 1.4 0.5

SYN 270 -2.16 2.2 1.6 4.4 3.24 2.5 1.2

SYN 302 2.09 2.4 ,le -10.1 -5.1 3.9 1.3

SYN 214 2.82 2.5 1.5 -14.1 -8.6 2.3 0.6
SYN 181 3.53 2.6 0.9 0.3 1.3 1.9 1.1

SYN 245 -0.17 2.9 0.6 -1.2 0.7 t.o 0.9
SYN 273 -0.54 3.7 .t.o -4.7 1.4 5.4 1.1
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SYN 267 2.86 4.0 0.0 0.9 2.i) 0.0 1.2
SYN 251 3.85 4.1 3.3 z.o 5.4 0.8
SYN 262 -1.84 4.2 0.4 -1.4 1.0 2.6 1.3
SYN 285 -2.68 5.5 0.0 2.2 3.6 3.0 1.0
SYN 284 -0.69 6.3 -0.9 -0.5 2.tt 2.9 1.0

DHTW 6O(C) -1.17 -1.75 -1.56 -1.84 -1.37 1.23
HTW 11 (C) -0.7 -1.5 -3.2 -2.6 44_1. I 1.1

*HSITGW=Heat susceptibility index pooled o!'er years (2013-14 &2014-15)
TGW=1000 grain weight, GFD= Grain filling duration, GNiS=Grain number/spike,
GWS=Grain weighUspike, G FR=Grain fi lling rate, PTl=Productive til lers

Based on heat susceptible and drought suscerptible index for 1000 grain weight, SYN 287, SYN
249, SYN 306, SYN 164, SYN 257, SYN 2519, SYN 203, SYN 199, SYN 169 were tolerant to
both stresses and lines SYN 283, SYN 214, SYN 181, SYN 267, SVN 251 werre susceptible to
both the stresses (Fig. 1)

0

h
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EI}

@ SyN 169 SYN@2O$
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SYN 164

C SYN287

u swzss ?
e svirzi

€ sYN306

Drought and Heat tolerant 
--*L*'4 -2 

Heatsuscep?ibilitylndex

Fig. 1:Drought and heat susceptibility index for 1000 gr.wt. in synthetic lines

Wide crossing program
The promising accessions out of diploid, tetraploid and hexaploid species w€)re identified and

used to introgress genes into released high yielding varieties / genotypes. These accessions

were selected for introgressing traits like high biomass, biotic and abiotic stress tolerance. The

accessions were crossed and back crossed rruith agronomic base genotypes particularly highly

promising lines. The Polonicum is known frcr high thousand grain weight and dicoccum &

dicoccoides are good for quality parameters. Uesides, F:2s and BC2s were also, advanced which

involved Synthetics, wild species bread wheat genotypes and durum wheiat genotypes for

making the new synthetics at llWBR, Karnal, These are being selected on s;ingle plant basis

against diseases. These synthetics were having the higher tiller number and also tolerance to

late and early heat.
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Developing head scab resistance in bread and durum wheats genotypes

The most of the Indian varieties particularly c,f North West region are very sus;ceptible to head
scab disease. Many a times when tempereriure has been high with humid environment the
disease appeared and it spreads quickly damaging the crop upto 60 percent. \A/hen a set <lf 100

released varieties including durum and bread vrheats, was evaluated for head sr:ab toleranroe, no

one showed promise. Therefore in a view to develop Head Scab (Fusariunt blight) resistant
genotypes in wheat, a back cross program at IIWBR Karnal was llaken up invol'ving the res;istant

stocks Sumai # 3 and Frontana. These stock ware facultative winter wheats and therefor€r were

crossed with lndian promising varieties in order develop stocks of spring typres. The crosses

available are Sumai 3/DBW 16, Sumai 3/ PBW 502, Sumai 3/ PDW 274, Surnai 3/ PD\/ 291,

Frontana/ DBW 16, PBW 502/ Frontana and Sumai 3/ Frontaner. The materiarl generated is in
advance stage and it was evaluated under contained artificial conditions of pollrhouse at llWBR,

Karnal. The disease incidence of some seilected lines which were showing tolerance was

compared to the checks as below:

Table 3: Selected lines showing high degree of tolerance to lHead ticab under artificial polyhouse
conditions at llWElR

Bread wheat
o/o Av. spikelet

infection
Durumrwheat

o/o Av. sprikelet
infection

HSRBW-1 Sumai#3/PBW 502 ? HSRDW.l Sumai#3/PDW 274 6

HSRBW.2 Sumai#3/HD 2967 z
HSRDW-2 Sumai#3/PDW 291

HSRBW-3 Sumai#3/DPW 621-50 4

HSRBW-4 rontana/Sumai#3 1 HSRDW.3 Frontana/PDW 233

HSRBW.s rontana/PBW 502 HSRDW-4 Fnontana/Hl 849€l o

Sumai3 Jonor Parent 4 PDW 274 Recipient Parent 90

Frontana )onor parent PDW 233 R.ecipient Parent BO

PBW 502 Recipient Parent AR PDW 291 Flecipient Parent

HD 2967 Recipient Parent oc
Ht 8498 R.ecipient Parent 75

DPW 621-50 Recipient Parent ol
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Quality traits in some selected genotypes:
About 150 genotypes developed at IIWBR under pre-breeding program and also some direct
selections were analysed for quality traits. This included triticales, bread wheat lines and the
tetraploid genotypes. The parameters like tesl, weight, protein, grain hardness andsedimentation
value were analysed and some selected lines are given in table brelovu.

Quality traits in selected lines

Pedigree Hect.
wt

Protein %
(14%mb)

Grain
hardness

index

Sed.
value
(cc)

ITYN 846 (Triticale) 69.4 8.5 2.7 QA

ITYN B4B (Triticale) 70.8 9.9 22 5.8

ITYN 850 (Triticale) 72.7 v.z 28 4.5

PBSeI-12-01 75.0 14.9 64. on
PBSeI-12-02 76.5 12.4 B5 7n
PBSeI 67 82.6 9.5 84. 7n
PBSeI 70 74.8 14.6 73, 13.5

PBSeI B0 74.6 13.3 73 10.0

PBSeI 81 75.6 12.0 B0r 10.5

PBSeI 2061 82.1 8.3 67 7.1

Some triticales were found very soft (around 2i5 hardness index) with low sedimentation and this

trait is good for biscuit making quality. Three lines PB$el-12-01, PBSeI 70 anrl PBSeI 8Ct were

having more than 14 per cent protein content. In some genotypes namely PBSiel 67 and lPBSel

2061, very high test was observed. These selected lines are being shared with cooperrating

centers for further use in pre-breeding progranlmes.
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Genetic studies and development of rust resistant wheat stockrs
SC Bhardwaj, Hanif Khan, OP Gangwar, P Prasad and Subodh Ku,mar

Regional Station, ICAR-I|WBR Ffiowerdale, Shimla

Screening of segregating wheat lines and advancernent
More than 600 wheat lines were screened using virulent pathotrlpes of the three rusts. During
the season twelve segregating population v\/ere evaluated and advanced. In the off-s,eason
nursery, 1585 lines of segregating material were planted for genreration advan<;ement. Besides
this, studies on resistance pattern were performed and gene postulations based on multi-
pathotypes response data were done. More than forty parents were identified for genetic studies
and gene pyramiding.

Genetics and breeding for rust resistance iLn wheat
Based on the screening at seedling resistanoe and adult plant ervaluation 48 rwheat genotypes
were selected and used in the crossing programme during 201ai-16. A total olf 57 cross€,s ofld
five back crosses were attempted during thr: period. Some of the F1's g€h{3rated are being
utilized in the doubled haploid production of wheat to re<lucer the time and spacer taken in making
recombinant inbred lines/advanced breeding Iines.

Evaluation and selection of elite material frrom winter spring hybridization
During crop season 2015-16winter-spring segrr-.gating nurseries neceived from Kerrnal during 2012-
13, 2013-14 and 2014-15 were utilized for identification of resistant segregants for the threer rusts
and yield attributing characters to identify wheat lines performing better in Northern Hill Zone.
Among the three nurserie$, lines were selecterd based on screenring at seedling staEe and field

evaluation. Ninety-three lines were selected for further breeding. CIMMYT gth S{}RN nursery was
used to select rust resistant wheat material for the advancenrent and use in the crossing
programme. Introgression wheat lines from wilcl relatives, Watkins selections and European winter
wheat line were also used for breeding wheat for Northern Hill Zone.

Marker assisted selection and validation of rust resistance gene
Forty varieties of wheat released between 2010-2014 were used for identification for rust

resistance genes Lr24/5r24, Lr19/5125, Yr1.5, Yr17, Yr18/Lr34,Yr9/Lr26/5r3, Sr2B and Lr68

through known gene molecular markers and successfrllly validated. Marker assisted sel,ection

was done in the segregating population of brereding programme to select the plants for pre,sence

of Yr15, 5126, 5132, Sr43 and Lr24/5r24 rust resistance genes and the pliants which were

confirmed to carry resistance genes were selected and harvested. Figure 1 shows presence of
Lr24/5r24 gene in seven varieties namely liD3090, t'.|11563, HW5216, MP3,288, N|AW1415,

Raj4229 and Raj 4238 with the help of dominant marker Sr24#50.

Development of rust resistant genetic stocks with diverse resistance genes
Six wheat rust resistant genetic stocks (FLW10, FLW16, FLW18i, FLW21 , FLW22 and F\/VW2)

developed by ICAR-I|WBR Regional Station, tihimla were screened during 2015-16 for se,edling
resistance test against virulent pathotypes of black, brown and yellow rusts.

,ftffit{+rl
rrP* }1*{}

I-.{0'

IriS't;l)srm*n*Rt:xr* $rt4li$Ssl**rvingX*r,twnce*f;'*$*t4rbxntf:irr,*:vvnqtfu*s[rcsrlsti*f
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The seedling response of these stocks is depicted in (Tablel). Adult plant evaluation of these
genotypes were conducted for three years :2013-14, 2014-15 and 2015-16 under polyhouse

conditions at Flowerdale, Shimla using a mixture of pathotypes separately for the three
rusts(Tablez). All these stocks were found to be resistant to virulent pathotypes of wheali rusts

and showed superiority in morpho-agronomic characters (Table3). All these genetic stocks are in

the pipeline for registration with National Bureau of Plant Genretic Resources (NBPGR, New
Delhi) and will serve as the basic material for pyramiding of wheat rusts resistance genes. The

major characteristics of these genetic stocks are summarised below.

FLWl0 was derived from the cross between WH542 and Moro (Yr10), Wheat rust resistance
genes like Lr26, Sr31, yrg and Yr10 have ber;n confirmed in it. lt was found to be resistant to

all the pathotypes of black and yellow rusts. Yield per meter row was slightly less than WH{t42.

FLW16 developed from cross between UP2338 an<J Triticum spelta album (Y6), confers

complete resistance to yellow and black rustrs in India. At the siame time it vvould increarse the

diversity of yellow rust resistance in India. When tested lt was found to be resistant to virulent
pathotypes of black (11, 40A, 4Q-1,117-1 end 117-6) and yellow (78384, 465103, 46iS119,

475102 and 1105119) rusts. FLW16 carries; Lr26, St'31, Yr9 and Yl5 geners for wheat rust

resistance.

FLW18 is developed from cross between PBW343 and LR9 (KS92WGRC15). lt is completely

resistant to black and brown rusts and partially resistant to yellow rust of wherat. In addition to

Lr39 gene from KS92WGRC15 it also carriers Sr31, y/9 and \/r27. Lt39 is l<nown to provide

comptete resistance against brown rust pathotypes in India. lts yield is s;lightly lessi than

PBW343. FLW18 would be very useful in developing; brown and black rust resistant wheat

varieties.

FLW21 is derived from double cross between UP2338/Centurk and UP2338lYr15. l'ill date this

stock along with FLW22 is the only wheat liner or stock available in India having resistance to all

the three rusts of wheat. In addition to Yr15, it also carrles Lr24, I-f26, 5f24, 5131, YN and Yr15.

This stock has red seed with test weight of 37.3 g. Sinoe FL,W21 has rusll resistance from

diverse sources, its incorporation would add to more variability in wheat materiarl.

FLW22 is developed through double cross between WH542lLnl8 and WH541ZlChina84-t10022'

Thisstockisalsoresistanttoall thethreerustsof wheat. ltcarries Lr28+Lf26, SR1, y/9andYr

ChinaS4 genes for wheat rusts resistance. lts average plant hreight is 90 cnt and matures in

about 118 days. The average yield per meter row is at pan with WH542. lts use in wheat

breeding programme would add to the diversil,y and durability of rust resistance in Indian wheat.

FWW2 is derived from cross between PBW343 and PH137. lt is resistant to bro,wn and black

rusts. lt carries Lr1g, Lf26, Sr37 and Y€ genes for wheiat rusts resistance. Average plant hreight

of this stock is about 85cnr with test weight of 40.69. FVI/W2 matures in 1 18 day's t.6 its ptlr

meter row yield is slightly less than PBW343.

Development of Ug99 rust resistant genetic stocks
Three rust resistant genetic stocks, namely Fl-W31, FL\/V32 and FLW33 carryinrg 5143, 3l'26 and

Sr32, respectively were developed. These three genotypes also tihowed good resistance against

Ug99 and its variants when evaluated in Kenya during 2013. These provide complete resistance

against black rust pathotypes of Indian sub-continent (Table 4&5).
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FLW31 is derived from the cross between Hll1500 and exotic line KS10-2 C133.4(5143). This
genotype is completely resistant to black (based on two genes) and brown rusts. lt showed
resistance against Ug99 pathotypes of black rust when tested in Kenya. FLU/31 carries Sr24/
Lr24 and Sr43. This genotype has an averag(3 plant height of 105 cm and matures in 1Sti days
under Shimla conditions. lts grains are reddish-amber coloured, semi hard and thousand grain

weight is 41.6 g. Coleoptile anthocyanin is arbsent, whereas plant groMh habit is semi-erect.
Anthocyanin colouration of auricles is absent. Plants of FLW31 have moderate waxiness cln leaf
sheath and peduncle, however wax is absent on flag leaf and glumes. T'he ear shape is parallel

with dense spikelets. The awns are of mediumr length with white colour.

FLW32 has been developed from cross Rarj3765/Eagle. Eaglel is a source of 5126 derived
translocation on chromosome 64 from an alien segment from Agropyron elongatum. 5126 is
known to confer long term black rust resistance in l\ustralia. Two backcrosses followed by
pedigree selection for resistance and yield attributes were done to developr this stockr. The
developed stock provides complete resistance against stem rust pathotypes and adult plant

resistance against yellow and brown rusts. lt also showed resistance against Ug99 and its
variants when tested in Kenya in2013. FLW 3i2 carries Lr10, Lr13, Sr2, and 5rl?6. This genotype

has an average plant height of 99cm and talkes 152 clays to mature under Shimla conditions.

The grains of FLW32 are amber, semi hard and on an average weigh 42.19 per 1000 g;rains.

Coleoptile anthocyanin is absent whereas plant growth habit is semi-ererct. Plants show

moderate waxiness on leaf sheath, pedunc;le and glumes. The earheads are parallerl with

medium dense spikelets and medium length awns.

FLW33 has been derivative of cross between Hl1500 and donor line C77.19(Sr32) though

pedigree selection method, lt is completely resistant to black and brown rusts and prartially

resistant to yellow rust of wheat. lts yield is slightly less thran Hl11500. AveraS;e plant height is

93cm and maturity duration is 145 days under Shimla condfltions. FLW33r possesses rust

resistance genes Sr24/Lr24 and Sr32.
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PART C

A/IOLECULAR APPRO ACl"{ FOR GERAIIPLAS'IA

EVALUATION



Application of Molecular Markers in Whreat ancl Barley lmrprovetrtreht
Rajender Singh, Sonia Sheoran, Rekha Malik, Ratan Tiwizri and Rajenolra Kumar

Molecular markers are being used for identiliication of genomic regions associated with biotic
and abiotic traits in wheat and B-glucan conternt in barleyat ICAFI- Indian Institrute of Wheat and
Barley Research, Karnal. PCR based markers are alsrr used to identify photoperiod sensitivity
and glutenin alleles,

Mapping of effective adlult plant stripe rust resistance in llappelle- Desprez / PBIW343
derived recornbinant inbred line populatiorr

A population of recombinant inbred lines (RlLri) developed to study resistance against stripre rust
from a cross between Cappelle-Desprez (resistant) and P|BW343 (susceptible) was utilized for
map construction and QTL analysis with 1,012 polymorphi,o (DArT and SSR) merrkers.

Screenings for stripe rust disease were carried out in field conrdition for two consecutive crop
seasons. Susceptible parent (PBW343) achieved a significant level of disease i.e., 100 percent
in both the years. Resistance in Capelle-Desprez was found stable and response to the rust in it
ranged from 0-1.5 percent over the years. The estimated broad- sense heritability 621 of stripe
rust relative area under the disease progres$ curve (TAUDPC) in the rnappinlg population was
0.82. The rAUDPCdata showed continuous distributions, indicating that trait was controlled
multigenically. Genomic region identified on chromosome 2D, wers located within the short arm,
with flanking markers (Xgwm484-Xcfd73) (Fi1g.1), explaining phranotypic variation (PVE) range
from 13.9-31 .8%. The genomic region identified on chromosome 58 was found with the effect of
maximum contribution with flanking DArT marl<ers (13766331F1A-1207571 lFlO) (Fig.2), explaining
phenotypic variation (PVE) range from 24-2.7.0%. Thris can therefore be utilized for nnarker

assisted selection in developing much neederl stripe rust resistant lines for ther Northern \/Vheat

belt of lndia.

Mapping QTLs associated with grain filling duration and grain number under terminal
heat stress in bread wheat (Triticum aestivum L.l

Terminal heat stress in particular is a primary constrairrt to global wheat production, partioularly

in the tropical and subtropical regions of South Asia, including large portions of India. Altitough,

there is considerable variation among genotypes in response to heat stress, relatively little is
known about the critical genes or quantitativer trait loci (QT'Ls) controlling heat tolerance rJue to

its quantitative nature. To identify QTL for hreat tolerance,, a RIL population of K 7903 (heat

tolerant) and RAJ 4014 (heal sensitive) wheat genotypes was investigated und,er timely and late

sown conditions. Heat susceptibility index (H$l) of GFD, grain number per spikte (GN) and GFD

under late sown condition (LGFD) were used as phenotypic data for QTL identification. lStable

QTLs associated with HSIGFD, HSIGN and LGFD werer identified. These QTLs were located on

chromosomes 18, 28 and 5A. The LOD value ranged from 2.9 to 5.0 and the corresponding
phenotyping variation explained were 12.0 to 22o/o. QTL for HSIGFD were co-localized witlh QTL
for LGFD on chromosome 5A (Fig.3). These genomic regions could be exploited for molecular

wheat breeding programs targeting heat tolerarnce.
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Allelic variation at photoperiod sensitive locus in winter wheat genotypes

Winter wheat has ample variability for traits of economic importance that can be utilized for
improvement of spring wheat. The ability of wheat crop to regulate flowering tinre is a key factor
for its global adaptability under very diverse agro-climatic conditions. The flowering time in'wheat
is a complex character, which exhibits a continuous variation and mainly controlled by

[}fi.t)

ffi i;*€&
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vernalization (Vrn) and photoperiod (Ppd) response, and earliness per se (Eps) genes. Tllte Vrn
gene systern accounts for about 70-75 %r, the Ppd gene svstem for about 20-25 oh and
earliness per se for about 5 o/o of the genetic variability in the flowering time of bread wheat. A
photoperiod insensitive genotype immecliately switches to reproductive growth when
temperature increases in the spring, whereas a photoperiod sensitive genotype remains in

vegetative phase until the day length increases and satisfies its photoperiod requirement.
Photoperiod response in wheat is genetically controlled by allelic variation at the Ppd-A1, Ppd-
81 and Ppd-Dl loci located on short arm of homologous group 2 chromosomes. Photoperiodism
in wheat is mainly controlled by the Ppd-D1 locus located on chromosome 2D which rgreatly

influences flowering time by the separation of genotypes into photoperiod sensitive and
insensitive ones and accelerates flowering hy several days. Sixty-two winter wheat genotypes
were screened for allelic variation at Ppd-D1 locus. The photoperiod insensitive allele (Ppd-Dla)
was detected in 28 genotypes, whereas, i)4 genotypes were found to possess photoperiod

sensitive allele (Ppd-D1b) (Fig.q. Winter wheat genotypes l4thlWWYT-SA-9907, lC 528917, lC
529002,lC 529170, lC 529862,lC 530010, lC 530154, MV Emese, EC 609405, TURKEIY (97-

98)-9, TURKEY (97-98)-22, TURKEY (97-9fr)-24 and TURKEY (97-98)-25 ha've Ppd-Dla allele
and genotypes lC 528971, lC 528979, lC 529019, lC 529178 and TURKEY (97-98)-3 have Ppd-
D1a allele. The winter wheat genotypes hraving Ppd-Dla allele are better adapted to the
environment and easy to use for transferring the traits of economic importance to the spring

wheat. However, both photoperiod sensitive and insensitive winter wheats arel being utili;zed for
improving the spring wheats in terms of tillering ability, yellow rust and nutritional traits. Some
genotypes were crossed with spring cultivarrs or lines during 2015-16 and 103 crosse{i were
attempted.
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Fig 4: PCR arnplification to detect Ppd-Dla and t pd-D1b alleles. 1- l4thlwvvYT-sA-9907" 2- lC 528917, 3- lc
528971,4- fC 528979,5- lC 529002,6- tC 529019,7-lC 529170,8- lC 5291V8,9- lC 529862, 10- lC 530010,',|1- lc
530154, 12-MV Emese, 13-EC 609405, 14-TURKEY (97-98)-3, 1s-TURKEY (97-98)-9, 16-TURKEY (97-98)t-22,17'
TURKEY (97 -98)-24, 1 8- TURKEY (97-98)-25.

Assessment of HMW and LMW gluteniri alleles in elite wheat germplasrn lines usingg allele
specific PGR based markers
During the year 2014-2015, on the basis of biochemical analysis 16 and 31 promising genotypes

from NGSN (National Genetic Screening Nursery) and EIGN-I (Elite International Germplasm

Nursery) respectively were selected to ideintify allelic variations encoded tty high molecular

weight glutenin (HMW-G) and low molecular weight glutenin (LMW-G). HMW and LMW subunits

are the major determinants of the visco-elastic properties of dough. To date, large number of

functional markers related to LMW and HMW glutenins have been developed using sequence

information from selected genotypes available at public databases (NCBI) and used to identify

LMW and HMW glutenin alleles. For LMW, at Glu-A3locus, GluA3-lallele was found in 5€i.0% of
genotypes (Fig.S), GluA3-2 in 75o/o, GluA3ac in 68.0%, GluA3d in 50.0% and GluA3g in 87.5%

of NGSN entries. Since, bread making quality is the major thrust of wheat quality improvement
studies, efforts have been made to identify the proportion of HMW-GS that are known to be

associated with good bread making quality. Concerning the Glu-1A locus for HMW, Ax2* allele
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was found in 68.0% genotypes of NGSN while only 7o/o of genotypes of ElGltl-l contained this
allele. At Glu-81 locus, the primer for By8 allerle amplified in 51.Ao/o, By9 in 50.0% and Bx-l117 in
83.8% genotypes of EIGN-|. Wheat varieties containing allelic compositions Dx5 paired with
Dyl0atthe Glu-D1 locus will form strongerdough than those containing Dx2pairedwith Dy12.
87.5% genotypes of the NGSN showed an allele of Dx\ (F[9.6). 'fhe frequencies of clther alleles
were diverse in different nurseries, The composition and quantity of HMW-GS and LMW-GS
plays an important role in determining the end-use quality of wheat prodructs. Taking into
account the significance of these alleles, this variation can be used for production of dersirable
varieties. In addition, it was observed thiat PCR based markers are capable of allelic
identification in the respective genetic locus.

t4t4bp

FIg.S:PCR amplification of Glutenin LMW GfuA3-l with allele.specific POR marker. 1-DI3W58, 2- LOK62, 3-
PHS1108,4- HPW 355,5- LBPY 2010-11.6- LOK65.7- LOK BOLD.8- LBPY 2010-24.9- Rai 4388. 110- 20'n
HRvvYT 219,11- +slh tgwstrt 1122,12- 23'd HRWSN z16oz,'rc- zz"d lsebtoN 62f 9, l+-z6tn riAvuyr 316, 1s- 20th
sAvyYT 337, 16- 30th SAWSN 3005, 17- 30th SAWSN 3029, 18- 30th SAWSN 3071.

Fig.6: PCR amplification of Glutenin HMW DxS wiith allele-specific PCR marken. 1- DEiW58, 2- LO\K62, 3-
PHSl108.4- HPW 355.5- LEPY 2010-11.6- LOK6lt.7- LOK BOLD.8- LBPY 2010-24.9- Rai 4.388, 110- 20'n
HRvvyr ils, tl- +sth ldwsru fi22,12- 23'd HRwsN ztiloz, tg- zz"d lsEptoN 62't9, 14- 2dh {iAwyr 315, {s- 20th

sAvyyr 337, 16- 3oth SAWSN 3005, 17- 3oth SAWSN 3029, 18- 30th SAWSN 3071, 19- DBW39.

B-glucan content regulating genomic region in barley genotype Jagriti
Beta glucans are considered valuable for human health and nutrition, but for nrralt, high levels of

B-glucans are unfavorable. In order to determine the correlation between B-gh.rcan content and
genomic region which regulate the quantitative trait, multiple regression anal'ysis was ursed to
study B-glucan trait in barley genotype Jagriti. Two genotypes, DWR30 having high B glucan

(7.5%) and Jagriti with low B glucan (3.0%) content were crossed to develop recombinant inbred
population (Fz-e). Biochemical evaluation of RlLs for B glucan concentration ranged from 3 9% to

6.5% as shown in figure 1. Most of segregating lines contained intermerdiate level of B

glucancontent ranging from 4.0 to 5.0% followed by 5.0 to 6.0% and then 6.0 to 7.0% categories
therefore, showing continuous variation for quantitative trait in segregating population. These

RlLs were grouped for low (3.0 to 4.5o/o) and high level (4.6 to 7.l>%) B glucancontent categories
for multiple regression analysis. The RIL population demonstratecl a near normal distribution with
few transgressive segregates having either higher or lower B glucan concentration than the
parents. A set of five STS/SSR markers whic;h have been reported closely lin[<ed for B -glucan

and malt quality traits were selected to chararcterize the genomic regions influencing B glucan
content in barley. Amplification profiles of contrasting parental lines were used to compare the
RlLs segregating for B -glucan trait as of high and low B -glucan content categony. Data collected
by biochemical analysis and molecular data g;enerated from amplified bands were subjected to
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multiple regression analysis for B -glucan trait using SAIS statistics version 9.1 .3. Means for each
STS marker were separated by the least significant difference (L{iD) at P < 0.015 and P s Cr.01. A
significant correlation was observed between the B glucan trait and molecular marker associated
with this quantitative trait. During multiple regression anralysis molecular markeTs, Brz: was found
to be closely linked with B glucan trait with R2 value of ().62. Milrl<er l3rz was previoursly mapped
on chromosome 7H of barley genome. This is the genomic region on 7l"l chrornosonre of barley
which is responsible for regulation of B- glucan quantiitative trait. This result show,s that
polymorphic genomic regions identified by mcrlecular markerr in this narrow gene pool tencl to be
associated with malting quality QTLs of trait.
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beta glucan conte{nt

Fig 1: Frequency distribution graplr showing [3- glucan rarnge distributed in
recombinant inbre'd lines of DWR3O/Jagriti

Fig 2: Amplified PCR product obtained with liTS marker Brz in rercombinant inbred lines (RlLs)
and parental linres of cross DWR30/ Jagriti. Lane 'l -23 RlLs: F'1 : DWR30, P2: Jagriti
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