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Detail of samples in Advancel Varietal Trials

No. of Samples

Station Zone Condition T. aestivum T. durum

Almora

Shimla

Malan

Ludhiana

Hisar

Delhi

Pantnagar

Durgapura

Kanpur

Pusa

Sabour

Vijapur

Junagarh

Powerkheda

Kota

Indore

Pune

Dharwad

Niphad

ITS, RTS,

ITS, RTS,

ITS, RTS,

RES, RILS

RES, RILS

RES, RILS

NHZ

NHZ

NHZ

68

bd

oo

74

74

74

62

52

10

10

10

to

16

to

to

to

22

34

22

1?_

1?_

1"2

1?_

1i?_

za5

112

NWPZ ITS, ILS, RTS, RITS

NWPZ ITS, ILS, RTS, RITS

NWPZ ITS, ILS, RTS, RITS

NWPZ ITS, ILS. RITS

NWPZ ITS, ILS

20

2t0

2tJ

2t)

2t)

NEPZ

NEPZ

NEPZ

CZ

CZ

CZ

CZ

CZ

PZ

PZ

PZ

RTS

RTS

RTS

ITS, ILS

ITS, ILS

ITS, ILS

ITS, ILS,

ITS, ILS

ITS, RITS

ITS, RTS, RITS

ITS, RITS

Total 728 212



Detail of samples in National Initial Varietal Trials
Trial Condition Samples

Size
Zone Station Total

Sam
NIVT 1A

NIVT 1B

NIVT 2

NIVT 34

NIVT 38

NIVT 4

NIVT 5A

NIVT 58

IW

ITS 98

ITS

RTS
RITS

RITS
RTS

ITS
RTS
RTS

NWPZ
NEPZ
NWPZ
NEPZ

CZ
PZ

NWPZ
NEPZ

CZ
PZ
CZ
PZ

NWPZ
NWPZ
NEPZ

CZ
PZ
CZ
CZ
PZ

NHZ
NHZ
SHZ

490
294
490
294
JOU

JOU

360
zto
288
zto

360
zto
zto
zto
144
288
100
150
200
138
138
40

OR

72

72

72

ITS

ITS

ilq

72

72
72

50
50

46
46
40

Ludhiana, Delhi, Hisar, Pantnagar, Durgapura
Pusa, Sabour, Kilnpur
Ludhiana, Delhi, Hisar, Pantnagar, Durgapura
Kanpur, Pusa, Srabour
Indore, Kota, Vijapur, Junagarh, Powarkheda
Pune, Dhanrvad, Niphad, Ugar, Nippani
Ludhiana, Hisar, Pantanagar, Delhi, Durgapura
Samastipur, Sabour, Kanpur
Indore, Vijapur, J unagarh, Powarkheda
Pune, Dharwad. Niohad
Indore, Kota, Vijerpur, Junagarh, Powarkheda
Dharwad, Niphad, Pune, Ugar, Nippani
Delhi, Kota Annengiri
Ludhiana, Delhi, Hisar
Kanpur, Sabour, Pusa
Kota, Indore
Niphad, Dharuacl, Pune, Bailhongal
lndore. Kota
Dhanduka, P'Kheda, Kota
Dharwad, Niphacl. Annegiri
Almora, Shimla, lVlalan
Almora, Shimla, lMalan
Wellinoton

5934

Detail of samples in Spercial Trials
T.dicoccum

Salinity/
alkalinity
Triticale
MABB

ITS 84
1A

44
36
36
40
20
36
Jb
48
170
34
68
68

14

ITS

ITS
ITS

ITS
ITS

PZ Arabhavi, Dharwird, Pune, Ugar, Kalloli Mudhol
SHZ Wellington

NWPZ Hisar, Karnal
NHZ Dhaulakuan,Bajilura

NWPZ Ludhiana, Delhi
NWPZ Ludhiana, Delhi, Karnal, Dhaulakuan
NEPZ Kanpur, Pusa
CZ Indore, Powarkherda, Vijapur
PZ Pune, Dhanruad, l\iphad

NWPZ Ludhiana, Pantnagar, Dhaulakuan
NWPZ Ludhiana, Durgapura, Delhi, Karnal. Hisar
NEPZ Kanour
CZ Indore, Vijapur

NIL
Bioforlification

22

'18

10
'10

12
12
to
34

PZ Niphad. Pune
Total 734

QCSN

National Wheat Nurseries
NGSN
EIGN.I
EIGN-II
Total

122

Detail of Sam les in Nurseries
NHZ Almora,

NWPZ Ludhiana, Durgapura, Delhi, Pantnagar, Karnal
NEPZ Kanpur
CZ Junagarh, Vijapur
PZ Pune, Dharuyad

122
610
122
244
244

138
212
152

1844
Grand Total 9452

Detail of FCI Wheat Grain Samples
State (No. of Samples)
Punjab (3325), Haryana (1609) and Madhya Pradesh (2637)

TotalSamples
7571
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SECTION A

ADVANCE VARIETI\L TRAILS

i. Grain Appearance

ii. Test Weight

iii. Protein Content

iv. Grain Hardness Index

v. Sedimentation Value

vi. Moisture Content

vii. Yellow Berry Incidence

viii. Yellow Pigment Content

ix. High Molecular Weight Glutenin Subunits and
y- Gliadin



ADVANCED VARIETAL TRIALS (Triticum aestivuml

GRAIN CHARACTERSTICS

The Triticum aestivum entries were tested under lrrigated Tinrely Sown

(lTS), Rainfed Timely Sown (RTS), Rainfed Early sown (RES) and Restrictec! lrrigation

Late Sown (RILS) conditions of Northern Hill Zon'e (NHZ) .ln North Western Plains

Zone (NWPZ), the entries were tested under lTS, lrrigated Late Sown (lLS), RTS and

Restricted lrrigated Timely Sown (RITS) conditions. The trial was conducted only under

RTS condition of North Eastern Plains Zone (NEPZ). In central Zone (CZ), the

condition included were ITS and RTS. The entries were tested under lTS, RTS and

RITS conditions of Peninsular Zone (PZ). There were no entries in Southern Hill Zone
(sHZ)

(i) Grain Appearance Score (Table 1-5)

It is a subjective test and an important parameter in grain trade and for this

grain size, shape, soundness, colour & lustre are collectively taken into consicteration to

judge the grain appearance out of total score of 1 0.0. Same set of entries was planted

under ITS & RTS conditions of NHZ. The zonal means were 6.4 and 6.3 respectively.

Two entries, HS 597 & HS 598 recorded the same values as that of the best check,

HS 542 (6.8) and the zonal mean was 6.5 under FIES condition. Five out of nine 1st

year entries had an edge over the best check, VL 892 (6.6) under RILS condition and

the zonal mean was 6.6. In NWPZ, all the 2nd and 1't year entries were found

comparable to their respective best checks under lTl3, lLS, RTS & RITS conditions and

the zonal means were 6.1, 6.5, 6.2 & 5.9 respectively. The grain appearance score was

found better at Durgapura centre. Under RTS condition of NEPZ and ITS & ILS

conditions of CZ, all the entries including checks recorded >6.0 score and the zonal

means were 6.4, 6.5 and 6.4 respectively. ln PZ, the 2nd year entry, NIAW 21030 (8.4)

was found distinctly better than the best check, Nl 54139 (6.9) under RTS condition. The

zonal means were 6.6, 7.1 and 6.6 under lTS, RTS and RITS conditions respectively.

(ii) Test Weight (Table 6-10)

This parameter merits consideration for rnillers as it is positively correlated
with flour recovery. Bread wheat with 76.4 kg/hl and above test weight is classified in

grade-l in U.S. system of grain trading. In Canadian system, the threshold value is

78.0 kg/hl. lt is a very important parameter of wheat trading in the international market.

IIWBR Progress Repor7,2014-2015, Quality, Vol. lV -'l-



Under ITS and RTS cclnditions of NHZ where same set of entries were tested, none of
entries could surpass their respective best checks arrd the zonal means were 79.2 kg/hl

and 80.5 kg/hl respectively. Four entries under RE:S condition and six entries under
RILS condition recorded > 80.0 kg/hl test weight and the zonal means were 80.5 kg/hl

and 79.5 kg/hl respectively. ln NWPZ, only one 1't year entry, K 1314 had >80 kg/hl

test weight under ILS condition. Durgapura Centre (i30 6 kg/hl) exhibited highest values

followed by Delhi centre (80.4 kg/hl). The zonal means were77.7 kgihl, 78.6 kg/hl ,77.9
kg/hl and 76.7 kglhl under lTS, lLS, RTS and RITS c;onditions respectively. Both the 1st

year entries had an edge over the best check, C 306 (78.2 kg/hl) under RTS condition
of NEPZ and the zonal mean was 77.8 kg/hl. ln CZ, no entry could beat the respective

best checks under ITS and ILS conditions and the zonal means were 7g.G kg/hl and

79.3 kg/hl respectively. The highest values of test weight were recorded at Indore

Centre. All the entries under ITS & RTS conditions of PZ had highervalues compared
to their respective best checks. However, no entry c;ould complete with the best check
under RITS condition. The zonal means were 79.,4 kg/hl, 82.2 kglhl and 76.g kg/hl

respectively

(iii) Grain Protein Content (Table 11-15)

It is an important parameter for making different products of bread wheat.
The protein requirements are >12.0 o/o, 10.0-12.0 and <10.0 o/o for making good
quality bread, chapatti and biscuit respectively. Under ITS & RTS conditions of NHZ,

none of the entry could surpass their respective best checks and the zonal means

were 9.8 % &9.4 % respectively. The entries, VL 1007 under RES condition and HS

599 & VL 3008 under RILS condition recorded >1 1.0 % protein content and the zonal
means were 9.9 oh and 9.7 % respectively. The lowest values of protein content were

exhibited by Shimla centre. In NWPZ, one entry, PBW 709 under ITS condition and

three entries, PBW 719, DBW 148 & K 1314 under ILS condition recorded higher

content compared to their respective best checks. lhe zonal means were 12t.0 % and
12.4 % respectively. All the entries exhibited higher content compared to the best

check under RTS condition but none under RITS cclndition and the zonal rT'to?hS were
12.4 o/o and 12.1 o/o respectively. Both the 1st year entries were found comparable to
the best check, K 8027 (12.0 %) under RTS condition of NEPZ and the zonal mean

was 12.0 oA. Similar was the trend under ITS & ILS conditions of CZ and the zonal
means were 11.6 oh & 13.6 % respectively. The highest values were obtained in

Junagarh centre. ln PZ, the zonal means were 12.4 %, 10.6 o/o and 1 2.9 o under lTS,

RTS and RITS conditions respectively. The highest values were observed at Dhanruad

centre.

IIWBR Progress Report,2014-2015, Quatity, Vot. tV -2-



(iv) Grain Hardness Index (Table 16-20)

Grain Hardness is an important parameter for making various wheat

products, as hard wheat (>75 index) is required for making good bread & chapatti and

soft wheat (<45 index) for good quality biscuit. The percentage of hard textured entries

including checks recording >75 index was 50.5 o/o and only one entry, HS 490 was

found soft textured exhibiting <45 index. Remaininl; entries in between were medium

hard textured.

(v) Sedimentation Value (Table 21-251

This quality parameter gives an idea of gluten strength. For making good

quality bread, chapatti and biscuit, the required sedimentation values are >60 ml, 30 ml

60 ml and <30 ml respectively. Same set of entries were tested under ITS and RTS

conditions of NHZ where both the entries (one each of 2nd and 1't year) were found

comparable to their respective best check (-50 ml). The zonal means were 44 ml and

42 ml respectively. Four out of eight 1't year entrir:s recorded >50 ml sedimentation

value under RES condition and recorded higher values compared to the best check,

HS 542 (a5 ml). Under RILS condition, five out orl nine 1't year entries were found

comparable to the best VL 892 (-45 ml) and the zonal mean was 41 ml. Two 1't year

entries under ITS condition and five 1't year entnes under ILS condition of NWPZ

recorded >50 ml values and were found comparable to their respective best checks.

The zonal means were 54 and 49 ml respectively. There was not much variation

among the mean values of different Centre. The 1't yearentry, Hl 1605 (53 ml) under

RTS condition and 2no year entry, MP 1277 (54 ml) under RITS condition were found

comparable to their respective best checks. The zonal mean were 46 ml and 48 ml

respectively. Both the 1't year entries had >55 ml sedimentation values, which more

distinctly higher compared to the best check, HD 2888 (a5 ml) under RTS condition of

NEPZ and the zonal mean was 48 ml. Under ITS ernd ILS conditions of CZ, no entry

could best their respective best checks and the zonal means were 40 ml and 42 ml

respectively. One 1't year entry, UAS 360 had an edge over the best check, MACS

6478 (46 ml) under ITS condition of PZ with the zonal mean of 42 ml. However, all the

entries under RTS and RITS conditions recorded >50 ml values and were found

comparable to their respective best checks. The zonail means was 53 ml under both the

conditions.

IIWBR Progress ReporT,2014-2015, Quality, Vot. lV -3-



(vi) Moisture Content (Table 26-30)

It is an important parameter from storagel point of view and grain trading. lt

depends on the weather conditions at the time of harrvesting and also at the time when

the determination has been made. Higher moisture content adversely affects the

keeping quality of wheat. Also, the protein content rralues mentioned previously are at

'as is' basis. Hence, moisture content merits considr-'ration if protein is to be calculated

on dry basis or any other given moisture content. The threshold value is 12.At%. All the

entries in all the zones, centres and sowing conditions fulfilled this requirement except

Sabour (RTS, NEPZ) and Dhanvad (RITS, PZ)

(vii) High Molecular Weight Glutenin Subunits; (HMWGSI of f.aesfivum AVTs

(Table 31-35)

One hundred one (101),2nd and 1't yerar entries including checks were

evaluated for HMWGS composition from various souring conditions of different zones of

the country The number of units varied from 3 to 5 in each entry. The percent entries

having 3, 4 and 5 subunits were 3.96 oA, 43.56 o/o and 52.48 % respectively. Maximum

entries had 5 subunits in all the zones except P21. Subunits 5+10 were present in

62.38 % of the total entries whereas 2+12 in 37.62 % entries. More number of entries

had 5+10 subunits in NHZ and NWPZwhereas irr NEPZ, sHZ, CZ and pZ,2+12

subunits were more prevalent. Subunits 1,2* and N were present in 33.66 o/o,55.45 o/o

and 10.89 % of the total entries respectively. Suburit2* was more prevalent in all the

zones. The subunits 7, 7+8,7+9, 17+18,20 and 13+16 were present in 3g.61 %,

12.87 o/o,5.94 %, 38.61 o/o, 1.98o/o ?od 1.98% of the total entries respectively. Subunit

7 was more prevalent in NHZ and PZ. The percent entries having Glu-1 score 4, 5, 6,

7,8, 9 and 10 were 3.96, 0.00, 8.91, 4.95,54.40,0.99 and 26.73 respectively.

Maximum entries had Glu-1 score of 8 in all of the zones.

IIWBR Progress Repoft,2014-2015, Quality, Vol. tV -4-



Table 1: Grain qppearance of Laesfivum genotypes in Northern Hill Zone AVT's
Variety Code Almora Shrimla Malan Mean

lrrigated, Ti4g'!y Sow!, lLgn Fg{ility
1 HS 562
2. VL 804 (C)

3. VL e07 (C)

4 HS 507 (C)

5. HPW 34e (C)
6 HS 583

Mean

01
n?

Ith

04
02

6.4
o.z
o.J
o.v
6.7
o.o
6.5

6.0
o.J

6.1

6.4
$.2

68
o. l

65
67
6.5

6.6

6.4
6.1

6.4
6.7
6.4
6.6

6.4

Ra4fed, Timqly!own, low !e!!l!ta
1 HS 562
2 VL 804 (C)

3 vL e07 (c)
4 HS 507 (C)

5 HPW 349 (C)
6 HS 583

Mean

01

UJ

05
UO

04
02

62
62
65
64

6.4

65
6.4
o.o
6.7
6.4
(). b
(i.5

o.u
b.u
o.u
6.4
o.z
A?

6.2

6.3
6.2
6.3
6.5
6.3
6.4
6.3

lainfe{, !4!y Sown
1. vL 82e (C)

2. HPW 251 (C)

3 HS 542 (C)

4 HPW 413
5. HS 596
6 HS 597
7 HS 598
I VL 1005
9 VL 1006

10.v1 1007
11 UP 2917

Mean

04
tth

01

02
n7

05
03
11
4A

08
09

o.u
hx

h Il

qa

o.z
69
65
61
o.5
6.7
6.3

6.7
6.4
o.o
64
b.v
6.8
o.z
o.o
o. l

67
6.5

6.5

6.4
6.4
6.8
6.5
6.3
6.8
6.8
6.6
6.2
6.6
6.6

6.5

e;7
ci.7

l',.0

C). J
t.5
l',.2

cr.o

ei.4

€i.8

ei.7

€i.8

Res!1ig!qd lrrigatl.o4, lqte Sown
1 VL 8e2 (C)

2 HS 4e0 (C)

3 HS 599
4 HS 600
5 HS 601
6 HPW 421
7 HPW 422
8 VL 3007
9 VL 3008

10 vL 3009
11.UP 2918

Mean

n2

02
07
05
'10

04
06
11

UY

01

08

o.z
o.o
6.7
b.b
5.8
64
61
o.J
o.u
6.8
64
6.4

73
e..4

7.4
7.4
o.Y
7.2
o.l
7.2
74
6.8
7.3

7.1

62
o.u
6.5
64
o.J
b.u
62
o.z
o.o
6.5
63
6.3

6.6
6.3
6.9
6.8
6.3
6.5
6.3
6.6
6.9
6.7
6.7

6.6
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Table 2: Grain appearance of Laesfivum genotypes in North Western Plains Zone AVT 's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

IrrigqFd, TiEe,!y Sown
60 5.8
6.2 6.2
67 6.2
5.9 6.1

6.4 6.3
6 '1 6.0
5.9 6.0
62 6.0

6.2 6.1

1 HD 2e67 (C)

2 DPW 621-50 (C)
3 WH 1 10s (C)

4. DBW 88 (C)
5. HD 3086 (C)

6 PBW 707
7. PBW 709
8 HD 3159

Mean

01

02
tt{

05
04
07
06
NR

52
56
57
60
65
62
61

5.9

64
64
6.5
6.7
o.o
65

6.4

6.5

54
6e
56
5.9
58
5.4

5.6

hl

l'r x

o.J
6.2
6.0
50
o. l

6.0
6.2

lrrigated, Late Qqryq
1 WH 1021 (C)

2.HD 305e (C)
3 DBW e0 (C)
4 WH 1124 (C)

5. WH 1179
6. PBW 716
7 PBW718
8, PBW 71 9

9. HD 3'165
10 Hl 1604
11 DBW 147
12 DBW 148
13 DBW 150
14. HUW 688
15 UP 2883
16 K 1312
17 K1313
18 K 1314

Mean

no

11
4tr.

10
1',|,

n2

18

Ub

12

01

17

02
07
04
08
14
to

62
65
6.3
68

63
67
o.J

6.5

6.4
62
60
qo
6.7

6.4

6.5
7.2
o.o
70
6.7
70

71
69
7.0
7.1

7.4
7A
7.4
-7 It -l

60
o.Y
75
7.0

64
71
7.4
o.u
67
61
72
6.7
7.2
o.z
67
A?

6.9
h Il

o. l

o.v
7.2
7.1

6.7

63
64
o.J
64
o. l

59
65
60
6.2
60

6.5
6.2
(e
60
5.9
65
6.4
6.2

6.4
o. l

6.4
6.2
o.u
59
6.0
60
o.z

6.2

6.0

h<

59
htl

6.0

6.4
6.7
6.6
6.5
6.3
6.2
6.7
6.4
6.7
6.3
6.5
6.4
6.6
6.2
6.3
6.1

6.7
6.8

6.5

Bai4fed, Timely 9own
1.WH 1164
2 PBW 644 (C)

3 WH 1080 (C)

4.HD 3174
5 Hr 1605
6 K1317

Mean

06
0'1

04
02
tt<

5.8
55
6.4
60
58
6.2

5.9

b.b
67
60
6.4
o.z
6.4
6.4

6.4

6.1

o.J
60
6.4
6.3

6.3
6.2
6.2
6.2
6.0
6.3

6.2

Beqlqicte! | rri gationJimely Sown
1 MP 1277
2. PBW 644 (C)

3 wH 1080 (C)

4 HD 3043 (C)
5 WH 1142 (t)

Mean

05
01

o4
02
03

5.6
5.8
54
4.6
52
5.3

6.1
AN

59
6.2
62
6.1

58
o.l
58
60
60
5.9

6.5
6.6
60
5.9
58
6.2

6.0
6.2
5.8
5.7
5.8

5.9
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Table 3: Grain appearance of Laesfivum genotypes iin North Eastern Plains Zone AVT's
Variety Code Kanpur Pus;a Sabour Mean

R4j4led, Trllely Soryn
1 C 306 (C) 04
2 K e027 (C) 05
3 HD 2888 (C) 03
4 HD 3171 0'1

5 K 1317 02
Mean

6.2

64
b.u
o. l

6.2

6"7

6.',7

o..t
6B
6.4

6.tt

hx

67
67
65

6.7

6.4
6.6
6.5
6.4
6.4
6.4

Tabfe 4: Grain appearance of r.aestivum qenotypes in central zone AVT's

-il9,t

lrrigated, Timely Sqryq
Code Indore Kota P'Kheda r Mean

1 GW 322 (C)

2 Ht 1544 (C)

3 GW463
Mean

09
07

69
6.2
60
6.4

htl

o.l
6.2

61
o.z
6.4
6.2

56
o.u
58
5.8

84
82
79
8.2

6.6
6.6
6.5
6.5

!f!ge!ed, Lalq Sgwn
1 MP 4010 (C)
2 HD 2864 (C)
3 HD 2932 (C)
4 MP 3336 (C)
5 CG 1015

Mean

o4
05
n?

a2
0'1

o.J
6.4
6.7
65

6.4

60
o.J
6.2
6'1
6.0
6.1

65
AA

6.5

o.z
h tl

63
61

6.1

72
70
73
7.4
64
7.1

6.5
6.4
6.6
5.5
6.2

6.4

Tabfe 5: Grain appeaJance of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1 MACS 6222 (C)

2 MACS 6478 (C)

3 HD 3'164
4 UAS 360
5 UAS 361

Mean

5.8
6.6
6.4
6.9
6.5
6.6

06
05
UZ

08
04

72
7.0
63
74
67
6.9

58
q?

5.4
5.9
5.6

5.6

7.3
75
7.4
74
7.2

7.4

Rainfed, Timely Sown
I N|AW 2030
2 Nr 543e (C)
3. NrAW 1415 (C)
4 UAS 347 (t)

5.PBW 721

6 K 1315

Mean

06
13
10

05
n?

01

84
69
68
67
70
69
7,,1

8.4
6.9
6.8
6.7
7.0
6.9
7.1

Restricted lrrigation, Timely Sown
1 Nr 5439 (C)
2 NIAW 1415 (C)

3 DBW e3 (t)
4 HD 3171
5 Ht 1605
6 JWS 712

Mean

05
02
08
01

03
06

78
78
6.4
77
7.7
7.0
7.4

o.o
7.4
61
72
o.z
7.1

6.8

6.9
6.9
5.9
6.7
6.7
6.4
6.6

64
54
53
52
6.2
51
5.6
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Table 6: Test Weight (kg/hl) of T.aestivum genotypes in Northern Hill Zone AVT's
Variety Code Almora Shimla Malan Mean

I rligateq ljlply Soryl! H igh Fcrti |ity
1 HS 562
2. VL 804 (C)

3 VL e07 (C)

4. HS 507 (C)

5 HPW 34e (C)
6 HS 583

Mean

01
n?

05
tth

80.0
775
78.0
81 4
800
81.0

79.7

79.5
81 5
794
825
81.4
807
80.8

78.8
78.8
77.5
80.2
79.8
80.0
79.2

o4

O2

7',7.0

t'7.5
750
76.8
780
78.4

77.1

lainfe!, llqrely 9qu4, Lgqr Fe{!!{y
1. HS 562
2 vL 804 (C)

3 vL e07 (c)
4. HS 507 (C)

5 HPW 34e (C)

6 HS 583

Mean

ul
n?

UO

04
UI

81.0
805

803

79.5
79.7

80.0
825
81 4
81 5
81 3
80.0
81.1

81 2
805
7A'2,

80.3
80.8
81.6

80.6

80.7
81.2
79.4
80.7
80.5
80.4
80.5

Raqnfgd, Ear!1Sqry4
1 VL 82e (C)

2 HPW 251 (C)
3. HS 542 (C)

4 HPW413
5 HS 596
6. HS 597
7 HS 598
8 VL 1005
9.VL 1006

10 vL 1007
11.UP 2917

Mean

04
UO

0'1

02
07
05
03
11

10
NR

09

78.7
81 5
82.4
780
735
786
80.0
800
806
790
805
79.3

82.8
81 3
828
80.5
81 5
820
I Y.Z

824
Q1 ?

80.7
81 6
81.5

80.7
81.6
82.3
79.3
78.5
80.7
79.8
81.5
80.8
79.4
80.7
80.5

80.5
820
81 7
79.5
80.4
81 5
803
820
806
78.6
80.0
80.6

Bggq!.cted |rrlgSrtlo4, late Sown
n?

02
i7

05
10

04
06
11

09
01

08

1 vL 8e2 (C)

2 HS 4e0 (C)
3 HS 599
4 HS 600
5 HS 601
6 HPW421
7 HPW 422
8 VL 3007
9. VL 3008

10 vL 3009
1 1 UP 2918

Mean

804
75.0
81 0
790
80.2
7An
772
806
807
79.7
o t.o
79.2

820
74.5
82.6
825
81.7
81 0
7,3.2

8:2.0

81.6
8r1.0

8i2 0

8t).7

780
754
79.4
805
78.7
757
77.0
81.4
772
80.6
807
78.6

80.1
75.0
81.0
80.7
80.2
77.6
77.5
81.3
79.8
80.1
81.4

79.5
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Tabf e 7: Test Weigh!_(!91!! d I' aestivum genotypes in North Western Plains Zone AVT 's

-L 

_-

Vari Code Ludhiana Du Delhi Pantnagar Hisar Mean

llgigaled.T[rely Sow1
1 HD 2967 (C)

2 DPW 621-50 (C)
3 WH 1105 (C)
4 DBW 88 (C)
5. HD 3086 (C)

6 PBW707
7 PBW709
8 HD 3159

Mean

01

02

05
04
07
UO

08

740
759
753
769
780
770

75.6

76.3

81 7
806
8'1.0

81 0
80 1

79.2
800
81 2
80.6

76.2
766
78.0
775
770
74.7
772
74.0

76.4

78.6
80.2
78.4
78.5
788
760
786
77.4

764
763
789
77 1

77.6
/o. I

75.4
7Aq
76.8

77.4
77.9
78.3
78.2
78.3
76.6
77.7
76.9

77.778.3

llrigalqd, Late Sown
1 WH 1021 (C)
2.HD 305e (C)

3 DBW e0 (C)
4 WH 1124 (C)

5 WH 1179
6 PBW 7,16

7 PBW718
8 PBW 719
9 HD 3165

10 Ht 1604
11.DBW 147
12 DBW 148
13 DBW 150
14 HUW 688
'15 UP 2883
16.K 1312
17 K 1313
18 K 1314

Mean

09
11

IJ

10

13
It<

18

06
12

01

17

02
07
04
08
14

16

80.1
793
79 1

79.5

| 6.5
805
789
804
78.2
797
79.5
81 0
77.8
787
780
80 1

808
79.4

804
81 4
820
R1 ?

81 0
795
81.7
788
805

80.8
81 3
81 8
76.4
81.5
79.5
824
81 5
80.6

81.4
81.8
803
802
79.2
81 5
82.0
78.6
81.2
787
800
81.2
806
76.5
79.8
788
82.8
824
80.4

775
775
766
77.5

75.2
775
75.6
77.5
745

765
770
72.4
730
74.0
780
77.5

76.0

78.2 79.5
76.8 79.4
77 0 79.0
76 7 79.0
75 2 77.9
75.6 78.0
77.9 79.9
75 7 77.5
77.8 79.5
75.3 77.2
74 6 78.2
76 8 79.1
76.3 79.3
73 6 75.3
77 9 78.2
75 4 77.1
75 9 79.8
79 8 80.4
76.5 78.6

Rain!q{, fqqrely Sqwn
'1 WH 1 164
2 PBW 644 (C)
3. WH 1080 (C)
4 HD 3174
5 Ht 1605
6 K 1317

Mean

05
UO

01

04
02
n?

749
759
708
765
785
/ o.J
75.5

805
80.3
785
795
785
80.0

79.6

778
7An
78.3
787
77.5
809
78.5

77.7
78.1
75.9
78.2
78.2
79.',1

77.9

Beslr! cterll11i g atiolJim e I y S own
1 MP 1277
2. PBW 644 (C)
3 WH 1080 (C)
4 HD 3043 (C)
5. WH 1142 (t)

Mean

AA

01

o4
02
n?

| 5.6
75.3
712
| 5.2
75 1

73.7

790
80.5
778
79.0
796
79.2

77.3
775
72.5
785
75.4

76.2

784
776
to. t
784
78.0

77.8

77.1
77.7
74.6
77.3
77.0

76.7
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Table 8: Test Weight (kg/hl) of Laestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pu:;a Sabour Mean

Bgfnled,Ilmgly Se'/vn
1. C 306 (C)

2 K8027 (C)
3 HD 2888 (C)

4 HD 3171
5 K 1317

Mean

o4
NA

03
01

02

794
7q7
77.3
776
772
77.4

786
782
778
808
6U.b

79.2

/ o.o
75.4
775
775
77.5

76,9

78.2
76.4
77.5
78.6
78.4
77.8

Table 9: Test weight (kg/hl) of r.aestivum genotypes in central zone AVT's
Variety Code Indore Kota Junag:rrh P' Kheda Vijapur Mean

lr{g{e{Tqq4ely Sown
1. GW 322 (C)
2 Ht 1544 (C)

3 GW463
Mean

ttv

07
80.3
825
6J.J

82.0

776
80.0
780
78.5

785
80.3
785
79.1

757
78.2
78.2

77.4

82 7 79.0
79 2 80.0
80 6 79.7
80.8 79.6

Irlggled, LCte Sgwlr
1 MP 4010 (C)
2 HD 2864 (C)

3. HD 2e32 (C)
4 MP 3336 (C)

5 CG 1015

Mean

04

03
UZ

01

820
803
800
82.0
798
80.8

81 0
81 3
790
805
79.5
80.3

806
81 5

80.3
81 3
80.7

738
755
74.4
74.5
| 5.6
74.4

81 0
81 5
792
805
790
80.2

79.7
80.0
78.4
79.6
78.7
79.3

Table 10: Test Weight (kg/hl) of T.aestivum genotypes; in Peninsular Zone AVT"s
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1 MACS 6222 (C)

2 MACS 6478 (C)
3 HD 3164
4 UAS 360
5 UAS 361

Mean

06
NA

uz
08
04

81.6
786
784
835
81 5
80.7

769
7ti 4
738
7-,7.6

78.4

7[i.4

820
80.1
80.5
807
82.0

81.1

80.2
78.0
77.6
80.6
80.6

79.4
Rainfed, Timely Sown

1 N|AW 2030
2. Nr 5439 (C)

3 NrAW 1415 (C)

4 UAS 347 (t)

S PBW 721

6 K 1315

Mean

06

'10

05
03
01

83.0
81 2
81 6
81.0
835
83.0
81t.2

83.0
81.2
81.6
8f .0
83.s
83.0
82.2

Besl!1gled I rn g a! ory!@ e ly Sown
05
02
08
01

03
UO

I Nr 5439 (C)
2 N|AW 141s (C)

3 DBW e3 (r)
4.HD 3171
5 Hl 1605
6 JWS 712

Mean

80.5
800
70n
800
770
78.0
79.,1

7!;.1
767
7i\.1
7tl.2
72t.8

72t.7

74t.1

785
791
770
794
75.0
763
77.6

78.0
78.6
76.4
77.9
74.9
75.7

76.9
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Table 11: Protein Content (ohl of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shrimla Malan Mean

!ryrgeled, Timq[ Sown, High Fertility
1. HS 562
2. vL 804 (C)

3 vL e07 (c)
4 HS 507 (C)

5 HPW 34e (C)

6. HS 583

Mean

n,1
\,, I

n2

Ub

04
UZ

o?
10 9
101
99
1n o

9.4
10.1

B1
8.4
\7.2

94
8.8
B1
8.7

10.7

1'1 0

107
10.8
10 0
11 1

'10.7

9.4
10.1

10.0
10.0
9.9
9.5

9.8

R4infed, Tiqtely Sow4, low !e{!lity
1. HS 562
2 VL 804 (C)

3 VL e07 (C)

4 HS 507 (C)
5. HPW 349 (C)
6 HS 583

Mean

01
n?

05
UO

04
vz

94
Y.O

11.1

10 5
10 9
90

10.1

BO
81
t.4
t4
88
8'1

{f.3

10.0
tu.o
104

91
9.9

9.0
9.2
10.0
9.8
9.8
8.7
9.4

Rai4!g{, larly Sown
1 vL 82e (C)

2 HPW 251 (C)

3. HS 542 (C)

4 HPW413
5. HS 596
6 HS 597
7 HS 598
I VL 1005
9 VL 1006

10 vL 1007
11 UP 2917

Mean

04
06
01

02
07
05
n?

11

10
08
09

104
110
10 5
107
I t.c
10.0
101
10 5
10 3
1'1.8

104
',0.7

t.4
B1
:r. o

t\2
96
B8
8.5
t\.2
st.4

123
10 8

€r.3

89

on
9.6
10 '1

88
95
92
10 3
'11.6

1n q

9.6

9.2
9.2
9.7
9.5
10.4
9.2
9.4
9.3

10.0
11.9
10.5

9.9

Restri c!e4 !ryggllol, t=ate S own
n?

UZ

07
05
10
04
06
11

09
01

U6

1. VL 8e2 (C)

2 HS 490 (C)

3 HS 599
4. HS 600
5 HS 601
6 HPW 421
7 HPW 422
I VL 3007
9. VL 3008

10 vL 3009
11 UP 2918

Mean

8.9
aa
110
102
90
96
v.5
10 3
11 2
88
97
9.7

€i 6
€i 8

€r.9

1r).7

ti.5
9r.8

8t.4

1 t). '1

107
8.6
97
9.4

90
oo
12.4
8.5

99

96
11 2
10 0
10 3
9.9

8.8
9.1

11.1

9.8
8.7
9.7
9.1

10.0
1 1.0
9.1

9.9
9.7
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T"bl" 12, Pr"t"i" C. ; in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lqqi gatqgl !i m e !y S9vr,4
1. HD 2967 (C)
2. DPW 621-50 (C)
3 WH 1105 (C)

4. DBW 88 (C)
5 HD 3086 (C)

6. PBW 707
7. PBW 709
8 HD 3159

Mean

01

02
n?

n6

04
A7

UO

08

1n 6

119
10 9
lz.o
1'1 I
ln o

122
-1 1?

11.5

12.1

13.1

12.7
12.4
1? R

11.7
128
118
12.6

120
12.7
120
128
12.2
116
1? 6

12.0

12.4

10.2
1'1.8

11 I
I t.o
10.8
10 8
124
9.5

11.0

13 5 11.7
13.2 12.6
12.9 11.9
12 5 12.4
11.2 ',,2.0
13.0 11.6
14 0 13.0
11.4 11.2
12.7 12.0

!4gatgg|late Sow4
1 WH 1021 (C)

2.HD 3059 (C)
3. DBW e0 (C)
4 WH 1124 (C)

5 WH 1179
6 PBW716
7 PBW 718
8 PBW719
I HD 3165

'10 Ht 1604
11 DBW 147
12. DBW 148
13 DBW 150
14 HUW 688
I5 UP 2883
16 K 1312
17 K 1313
18 K1314

Mean

09
11
1q

10

IJ
tt{

18

UO

tz
01
17

UZ

07
04
08
14

to
05

122
I z.Y
12.5
12.2
| 2.5
122
12.1

12.8
| 2.3
11.4
12.7
t5.l
125
13.0
124
122
12.4
14.0
12.6

14.7
14.5
13.4
14.4
t5.z
14.1

IJ.J

14.5
13.9

13 3
140
tJ.o
14.4
13.3
14.2
13 8
15.5

14.0

I t.o
127
118
12.4
11.4
12.1

13 3
124
12.6
10 6
125
13.4
118
12.4
121
11.9
I t.u

13.4

12.2

12.0
120
11.4
11.4
11 7
10 8
11 3
12.6
12.7
14.2
110
12.5
11 2
'11 9

11.8
124
11 8
132
11.8

11.7 12.4
11.5 12.7
1'1 3 12.1

11 1 12.3
10 5 11.8
1'1.0 ',12.0

10.2 12.1

12.7 13.0
11.0 12.5
10 5 11.2
11 0 12.1

121 13.1

12.2 12.2
11.7 12.7
12.3 12.4
11.6 12.4
10 3 12.0
12.6 13.7

11.4 12.4

RainfedJimely Sown
1 WH 1164
2 PBW 644 (C)

3 WH 1080 (C)

4 HD 3174
5. Ht '1605

6 K 1317

Mean

05
UO

01

04
02
UJ

128
12.7
129
127
13.2
1? n

12.9

13.9
13 8
14.1

14.2
143
137
14.0

1'1 6 12.8
10 4 12.3
9.7 12.2
10 0 12.3
10.4 12.6
10.4 12.4

10.4 12.4

Beg!1tgled Ir4get1o!!r Timely Sown
1 MP 1277
2 PBW 644 (C)

3 WH 1080 (C)

4. HD 3043 (C)
5 WH 1142 (r)

Mean

NA

0'1

04
02
03

12.6
13 3
1? ?

13.7
126
13.1

14.1

141
13 8
13 0
13.2

13.6

10.2
102
1'1.6

10 9
10.4

10.7

11 2
11.4
11.5
107
10 6
1',1.1

12.0
12.2
12.5
12.1

11.7

12.1
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Table 13: Protein Content (%) of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Gqde Kanpur Pusa Sabour Mean

R4!4fe{, Timgly 9og4
1 C 306 (C) 04
2.K8027 (C) 05
3 HD 2888 (C) 03
4.HD 3171 0'1

5 K 13'17 A2

Mean

10 8
11.3
118
ttt <

11.4

11.1

134
13.7
137
13 5
13.4

13.5

10 9
11 1

,1 n A

12.2

11 9

11.3

11.7
12.0
'12.0
12.0
12.2

12.0

Table 14: Protein content (%) of r.aesfivum genotypes in centralZone AVT's
Variety code Indore Kota Junagarh p'Kheda Vijapur Mean

lrrigated, Timely Sown
1 GW 322 (C)
2 Ht 1544 (C)

3 GW 463
Mean

09
07
05

9.7
9.7
89
9.4

11 1

11 7
11 2

1',1.4

'11.6

11.7
120
11.8

1? ?

14.3

13.8

115
12.1

I t.J
11.6

11.5
11.7
11.5

11.6
lrqga'ted, LatqQglry4

'1 MP 4010 (C)

2 HD 2864 (C)
3. HD 2932 (C)

4 MP 3336 (C)

5 CG 1015

Mean

04
05
n?

02
01

127
119
12.9
124
129
12.5

140
13 0
14.2
12.9
143
13.7

14.5
13.6
14.4
13 6
14.4

14.1

14 1

13.2
13.6
14.1

148
14.0

14.7
IJ.U
13 9
13 8
t5.v
13.9

14.0
12.9
13.8
13.4
14.0

13.6

Tabfe 15: Protein Content (%) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

t!:iqq!ed,Timely Sown
1. MACS 6222 (C)

2 MACS 6478 (C)
3 HD 3164
4. UAS 360
5 UAS 361

Mean

Ub

02
08
o4

121
12.2
131
I z.o
11.6

12.3

11?_.4

1L.4
1iJ.7

112.3

I t.o
112.5

124
13.1

12.8
125
11.3

12.4

12.3
12.6
13.2
12.5
11.5

12.4

Rainfed, Timely Sown
1 NtAW 2030
2. Nr 5439 (C)
3 N|AW 1415 (C)
4 UAS 347 (t)

5 PBW 721

6. K 1315

Mean

UO

1?

10

05
n?

01

10 6
10.2
109
9.5
10 5
11 I
10.6

10.6
10.2
10.9
9.5
10.5
11.9

10.6
Restrictgll I rrigation, Ilngly Sgryn

1 Nr 5439 (C) 05
2 N|AW 1415 (C) 02
3 DBW 93 (r) 08
4 HD 3171 01

5 Hl 1605 03
6 JWS 712 06

Mean

128
13 8
l? o

124
11.8
129
12.9

1:r 3
1t1.5

1t1.8

12!..7

| 2..3

1 3i.3

1 3i.5

11 5
129
13.1

121
'l 1.5
13.4

12.4

12.5
13.7
13.9
12.4
11.9
',2.9
12.9
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Table 16: Grain Hardness Index of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan

! rri gatg{fim gly 9qry1, H igh Fef!i!4y
1 HS 562
2. VL 804 (C)

3. VL 907 (C)

4 HS 507 (C)
5 HPW 349 (C)
6. HS 583

Mean

80
89
76
82
84
82
82

89
YI
78
85
RO

88
87

36

39

31

t37

i36

77
t84

01
n?

05
UO

04
02

64
87
70
74
77
82
76

RainfeQ, TLmely Qown, low Fgftility
1 HS 562
2 VL 804 (C)
3. VL 907 (C)

4. HS 507 (C)

5 HPW 349 (C)
6 HS 583

Mean

01
n?

05
Ub

04
02

Ub

90
74
83
74

80

'74

to
rl8
'76

i36

ri8
't3

85
87

xh

79
72
80

82
84
72
82
80
68
78

Rainfe{, !q!1' Sown
1. VL 829 (C)

2 HPW 251 (C)
3 HS 542 (C)
4 HPW 413
5. HS 596
6 HS 597
7 HS 598
8.VL 1005
9 VL 1006

'10 vL 1007
11.UP 2917

Mean

04
tth

01

vz
07
05
n?

11

10

08
no

-79

64
-,71

',77

',71

64
-,73

68
62
-,75

70

76

8'1

97
75

R?

R1

71

oz
77
78

6Z
79
70
R?

82
7g
77

78
68
68
72
76

79
78
72
84
78
74
75
77
69
64
75
75

Restricted !1!ga!!on, Late Sown
1 VL 8e2 (C)

2 HS 4e0 (C)
3 HS 599
4 HS 600
5 HS 601
6 HPW 421
7 HPW 422
8 VL 3007
I VL 3008

10 vL 3009
11 UP 2918

Mean

UZ

07
05
'10

04
06
11

09
01
ttx

71

20
84
76
65
74
59
69
76
57
78
66

22

74
OJ

79
64
ol
72
61

79
66

118

B5

t2
1'.1

1',3

a;4

t|3
1',9

ei0

€il
?',0

71

15

85
71

OU

70
OU

63

61

63
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Tabfe 17: Grain Hardness Index) of T.aestivum genot'ypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

|rrrg !q91, Timgfy Sgyq4
1 HD 2967 (C)

2 DPW 621-50 (C)
3 WH 1105 (C)
4 DBW 88 (C)

5 HD 3086 (C)

6 PBW707
7 PBW709
8. HD 31 59

Mean

0'1

02
tt<

04
07
UO

ttx

Aq

7q

64
74
75
(o

65
62
67

ov
79
bc
81

72
oo
68
68
71

68
72

67
71

71

oz
bU

oo
67

69
6Z

72
84
80
oo
68
76
75

68
78

o6
75
67
67
71

71

68
77
69
76
75
64
66
69
70

lrlgqted, Lalq Sgryn
1. WH 1021 (C)

2.HD 305e (C)
3 DBW e0 (C)

4 WH 1124 (C)

5 WH 1179
6 PBW716
7 PBW 7,18

8 PBW 7,19

9. HD 3165
10 Hl 1604
11 DBW 147
12 DBW 148
13 DBW 150
14 HUW 688
I5 UP 2883
16 K1312
17 K 1313
18 K 1314

Mean

09
11
'15

'10

IJ
UJ

18

UO

tz
01

17

02
07
04
08
14

to
AA

78
79

64
to
/u
77
ol
80
80
76
a?

80

79
67
76

8'1

IJ
85
to
8'1

71

84
80
70
RN

78
77

6J
72
Q6

6U

69
78

85
db
87
84
84
77
78
85
87
68
83
80
91

89
89
88
8'1

83

74
74
77
79
57
72
80
80
htl

80
IZ
dU

74
82
81

75
75

76
8'1

80
8'1

77
qo

67
84
76
oz
81

71

73
72
78
76
74
oz
74

79
81

81

79
80
67
73
82
80
64
81

76
79
80
79
81

79
69
77

Rai4le{, TU!el!/ Sown
'1 WH 1 164
2 PBW 644 (C)
3 WH 1080 (C)

4.HD 3174
5 Hr 1605
6 K1317

Mean

72

76
77
81

75
76

05
06
01

04
02
03

67

74
72
85
73
73

ol
ol
A?

59
OY

62

65
68
70
7',1

75
72
70

lestriglecl frigation, Ilq4ely Sown
1.MP 1277
2 PBW 644 (C)
3 WH 1080 (C)

4 HD 3043 (C)

5 WH 1142 (t)
Mean

05
01

o4

75
77
77
80
75
77

UZ

UJ

70
72
70
77
72
72

62
62
61
t-\ Ll

64
64

76
80
70
79
t5
76

67
70
70
79
74
72
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Table 18: Grain Hardness Index of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pusa Sabour Mean

Rqilled, Tr11e!y Sown
1. C 306 (C)

2.K8027 (C)

3 HD 2888 (C)

4.HD 3171
5 K 1317

Mean

60
77
84
67
70
77

04
tlh

U5

01

02

81'

8i,-

7S)

7'
7t\
7Sl

89
84
84
75
78
82

94
94
88
87

90

Table 19: Grain Hardness Index of Laesfivum genotypes in Central Zone AVT's
Variety code Indore Kota Junagirrh P' Kheda vijapur Mean

lrtigatei,Iiryely Sown
1 GW 322 (C)
2 Ht 1544 (C)
3. GW 463

Mean

09
07
05

82
83

76

77
69
75

84
86
75
82

88
92
84
88

67
73
71

70

80
82
72
78

lrrigrted, !q!g Sgwn
'1 MP 4010 (C)
2 HD 2864 (C)
3 HD 2932 (C)

4 MP 3336 (C)
5. CG 1015

Mean

74

70
6U

81

75

70
OJ

59
69

65

oo
64
oo
oz
OU

64

04
05
n?

02
01

74
71

tz
75
70
72

74
82
76
80
77
78

72
70
69
73
70
71

Table 20: Grain Hardness Index of T.aestivum genotypes in Peninsular Zone AVT's
Variety Colte Pune Dharwad Niphad Mean

!r!gq!ed, Timgly Sgvr'n
1 MACS 6222 (C)

2 MACS 6478 (C)

3 HD 3164
4 UAS 360
5 UAS 361

Mean

75
73
66
67
72
71

74
72
65

69

1',2

69

tu
cro

€i9

dU

77
67
67
81

74

UO

UZ

08
04

Rainfed, Timely Sown
1 N|AW 2030
2 Nr 543e (C)
3 NIAW 1415 (C)

4 UAS 347 (t)

5.PBW 721

6. K 1315

Mean

88
81

85
66
84
76
80

€i8

€i1

ti5
€i6

t:,4

76
8r0

tth
.l e.

10

05
n?

01

Restricted lrrigation, Timely Sown
1. Nr 5439 (C) 05
2 NIAW 1415 (C) 02
3 DBW 93 (r) 08
4.HD 3171 01

5 Ht '1605 03
6. JWS 712 06

Mean

88
85
76
72
68
77
78

VZ

84

oo
65
71

75

85
84
68
66
64
66
72

88
86
88
85
74
YJ
86
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Table 21: Sedimentation Value (ml) of T.aestivum gerrotypes in Northern Hill Zone AVT's

Variety Code Almora Shrimla Malan Mean

!trlgq!e!, Tlmely lour1, H i g lIqrti!1ty
1 HS 562
2 VL 804 (C)

3 vL e07 (c)
4. HS 507 (C)

5 HPW 34e (C)

6. HS 583
Mean

01
n?

U5

06

A?

39
44
48

45

45

35

34

50
A-7'+I

,41

04
vt

46

43
43
53
47
45

48
36
39
41

50
48

44

R4t nfgd, Ti!!!g!y !own, lory Fer!!l{1
1. HS 562
2. VL 804 (C)

3 VL e07 (C)

4 HS 507 (C)
5 HPW 34e (C)

6 HS 583
Mean

48
34
35
38
49
49
42

51

34
36
40
A?

55

45

,45

36

32

35
Atr

,46

'40

0'1

05
UO

04
02

48
??

J6
40
49
47
43

Rai{e!, !q{y Sown
1 VL 829 (C)
2. HPW 251 (C)
3 HS 542 (C)
4. HPW 413
5. HS 596
6 HS 597
7 HS 598
8 VL 1005
9.VL 1006

10 vL '1007

11 UP 2917
Mean

04
06
01

UZ

07
05
tt<

11

10
08
09

38
JO

44

52

54
37

JO

JV

44

37
32
45
54
50
36
57
36
51

39
37

43

24

50
56
53
JO

oz
?a

54
JV

44

.37

:30

,+l

ti2
,15

:j4
tt4
,72

,+9

,+2

.tu
,11

Restricted Lrygqllon !q!e Sown
03
02
tll

05
10
04
06
11

09
01

08

1 vL 8e2 (C)

2. HS 4e0 (C)

3 HS 599
4. HS 600
5 HS 601
6.HPW 421
7 . HPW 422
8 VL 3007
9 VL 3008

1 0. vL 3009
11 UP 2918

Mean

40
JU

46
41

45
35
34

51

46
40

43
34
39
42
44
48
35
36
36
47
46

41

47
34
44
40
47
54
37

37
40
47
42

.+z

:t4
,11

,I4
z+o

33
36
JO

tt0
zl4

40
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Tabfe 22: Sedimentation Value (ml) of T.aestivum genotypes in North Western Plains
Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

Jr4gqte{, Timely Sowq
1 HD 2967 (C)

2 DPW 621-50 (C)
3. WH 1105 (C)

4. DBW 88 (C)

5 HD 3086 (C)

6 PBW707
7 PBW709
8 HD 3159

Mean

01

Q2
n?
NA

04
07
UO

08

5t2 56
517 55
53 55
54 57
54 53
41' 43
59 58
51', 55

54 54

57
55
58
59
59
41
60

52

55

64
59
58
ol

43
58
54

s6

50
47
56
51

47
44
tr4
JI

qn

50

55
59
htl

61

55
42
ol
60

55

lrrigaled, late Sqyvl
'1 WH 1021 (C)
2 HD 305e (C)
3. DBW e0 (C)
4. WH 1124 (C)

5. WH 1179
6 PBW 716
7 PBW718
8. PBW 719
I HD 3165

10 Ht 1604
11 DBW 147
12.DBW 148
13 DBW 150
14 HUW688
'15. UP 2883
16 K 1312
17 K 1313
18 K 1314

Mean

<v

45
46
53

42
60
34
44
42

47

44
41

48

44
45

no

11

1q

'10

IJ
UJ
'18

UO

12

01

17

UZ

07
04
08
14

to
NA

35
54
48
46
55
52
52
37
42
48
bJ
48
37

42
48
40
40
47

39
54
KE

55
59
52
64
49
48
48
57
51

44

52
55
47
49
52

34
56
57
50
OU

51

54
44
56
45
67
57
44
56
42

47
50

52

3€' 37
4St 52
61 54
50 51

60 57
4St 49
59 58
39 41

41', 47
3€i 44
62t 62
4ei 50
43i 41

51 51

45 44
52 52
43i 43
49t 46

49 49

!ainfedJimell9qu/L
1 WH 1 '164

2 PBW 644 (C)

3 WH 1080 (C)

4 HD3174
5 Ht 1605
6 K 1317

Mean

43
qo

47
59
36

49

40
38
56
46
47
32

43

05
06
01

04
uz
03

42 44
44 42
53 56
51 48
54 53
34 34
46 46

Regtl4rlq{ | rf rgqlloqliry e |y S own
1 MP 1277
2 PBW 644 (C)

3 WH 1080 (C)
4 HD 3043 (C)

5 WH 1142 (t)
Mean

n6

01
57 54
45 44
54 57
46 44
42 43
49 48

56
47
65
41

44
51

46
3l
54
48
41

45

45
56
40
43
48

o4
02
03
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Tabfe 23: Sedimentation Value (ml) of T.aestivum genotypes in North Eastern Plains
Zone AVT's

Variety Code Kanpur Pusa Sabour Mean
Rain el!,Timely Sgr,rr4

1 C 306 (C) 04
2.K8027 (C) 05
3 HD 2888 (C) 03
4.HD 3171 01

5. K'1317 02
Mean

Table 24: Sedimentation Value (ml) o stivum gerrotypes in Central Zone AVT's

42
44
48
59
60

51

5b

45
51

60

46

40
40
40

40

?a

40
34
37

39
43
45
42

42
?R

40

40

41

40
43
57
52

47

40
40
45
56
57

48

'1. GW 322 (C)
2 Ht 1544 (C)

3 GW 463
Mean

09
07
05

41

42
41

41

?a

J6
37

Code Indore Kota rh P'Kheda Vii

Lrngeled, Timely Sown

lrrigated, Late Sown
1 MP 4010 (C)
2. HD 2864 (C)

3 HD 2932 (C)
4 MP 3336 (C)

5. CG '10'15

Mean

Tabf e 25: Sedimenla'lion Value (ml) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Pune Dharwad Niphad Mean

39
43
46
38
42

42

43
43
49
40
46
44

56
44
41

40

48
46
50
41

45
46

??

JV

44
40

34
42
42
34

38

04
05
n?

UZ

01

lrrigated, Timely Sown
1 MACS 6222 (C) 06
2 MACS 6478 (C) 05
3 HD 3164 02
4 UAS 360 08
5 UAS 361 04

Mean

37
46
40
48
40
42

tl0
tl5
J)Y

t'0
tl0

4t3

J6
45
39
44
JV

41

47
41

5'l
42

43

EqUIed.Timely Sqryl
1 NIAW 2030
2 Nr 5439 (C)
3 NIAW 1415 (C)

4. UAS 347 (t)

S PBW721
6 K 1315

Mean

ti2
f;5
E,1

€;'1

a;2

€;8

5i3

06
13
1n
n(
03
01

52
55
51

51

52
58

53
Regtri glggl[igalon, Time ly Sown

1 Nr 5439 (C) 05
2 NIAW 1415 (C) 02
3. DBW 93 (l) 08
4.HD 3171 01

5 Ht 1605 03
6 JWS 712 06

Mean

50
53
47
54
55
58

53

46
5i0

5,1

50
50
56

5,1

49
57
48
55
AN

61

55

54

41

58
56
58
53
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Tabf e 26: Moisture Content (%) of T.aestivum genotypes in Northern Hill Zone AVT's

Variety Code Almora Shimla Malan Mean

!1!gq!qd, Timely Sown, || lgl Fe4t!t!y
1 HS 562
2 VL 804 (C)

3. vL e07 (c)
4 HS 507 (C)
5 HPW 349 (C)
6. HS 583

Mean

01

UJ

05
06

119
11.2

118
'11 0

12.1

1'1 6

11.6

04
02

11.2

11.5
11 1

11 1

10.8
11.5

11.2

'10 5

10.7

10 5
11 1

IU.J
11.0

10.7

11.2
11.1

11.1

11.1

11.1

11.4

11.2

BelqleqJqgly Soy4, low Fettility
1. HS 562
2 vL 804 (C)

3 VL 907 (C)

4 HS 507 (C)

5. HPW 349 (C)
6. HS 583

Mean

nl
n?
tlh

UO

11 1

112
11 2
'11 3

tu.o
113
11.1

11 3
11 1

11 1

10.9
10.1

1'1 0

10.9

'10.5

101
10.2
IU.J
97
102
10.2

11.0
10.8
10.8
10.8
10.1
10.8

10.7

04
o2

Ra4feq, Eqrly Sowl
I vL 82e (C)

2 HPW 251 (C)

3 HS 542 (C)

4. HPW 41 3

5 HS 596
6 HS 597
7 HS 598
8 VL 1005
9 VL 1006

10.v1 1007
11 UP 2917

Mean

04

01

02
07

11

10

08
nq

110
11.5
11.4
11.7
11 4
11.7
11.2
11 4
11.6
I t.o
11.4

11.4

11 1

'11 3

11 2
11.2
10 9
11 2
'11.0

10 8
10 9
11.2
11.2

11.1

99
10 0
10 5
107
tu.o
10 6
10 0
10.5
104
Y.O

10.0

10.3

10.7
10.9
11.0
11.2
11.0
11.2
10.7
10.9
11.0
10.8
10.9

10.9

Restri cted I rygqliqlrlele Sown
1 vL 8e2 (C)

2. HS 4e0 (C)
3 HS 599
4 HS 600
5. HS 601
6 HPW 421
7 HPW 422
8. VL 3007
9 VL 3008

1 0. vL 3009
11.UP2918

Mean

n?

vz
07

10

04
tth

11

09
01

08

I t.o
11 1

1'1.8

112
10 8
11 2
11 0
11.1

11.6
11 2
11 1

11.2

10 9
11 1

11.5
107
10 8
11.3
10 8
10 9
10.9
107
108
10.9

81
8.7
Y. l

81
8.0
8.7
84
o.u
RO

83
82
8.4

10.2
10,3
10.8
10.0
9.9
10.4
10.1

10.0
10.5
10.1

10.0

'10.2
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Table 27: Moisture Content (%) of T.aestivum genotypes in North Western Plains Zone
AVT's

Code Ludhiana Du ura Delhi Pantnagar Hisar Mean

lrrigated, Timely Qqy4
1 HD 2e67 (C)

2. DPW 621-50 (C)

3 WH 1105 (C)
4 DBW 88 (C)

5 HD 3086 (C)

6 PBW 707
7 PBW709
8 HD 3159

Mean

01

02
n?

05
04
07
UO

08

101
tu.c
1n ?
1n ?

10 0
101
102
'10 1

10.2

80
81
94
7.8
80
82
7.8
80
8.2

v.J
94
oq

Y.J
on
95
94
9.4

'1'1.0

11 1

11 1

1 '1.0

11 1

110
10 9
11 2

11.',1

10 2 9.7
10 7 10.0
10 7 10.2
110 10.0
'1 '1 5 10.0
10 7 9.8
10 6 9.8
10 6 9.9
10.8 9.9

lrrigated, Late Sown
1 WH 1021 (C)

2.HD 305e (C)
3. DBW 90 (C)
4 WH 1124 (C)

5 WH 1179
6. PBW 716
7 PBW718
8 PBW719
9 HD 3165

'10 Ht 1604
11.DBW 147
12 DBW 148
13 DBW 150
14 HUW688
15 UP 2883
16 K1312
17 K1313
18 K 1314

Mean

ttv

11

t3
10

UJ

18

UO

12

01

17

02
07
o4
08
14
tn

tth

10.2
101

10.1

99
10 0
99
102
10 '1

99
102
10 '1

101
10 1

99
98
OR

97
10.0

78
8.1

84
8.0
78
7.9
79
79
80
80
7.8
78
80
U.J
78
79
79
8.0

94

96
96
94
9.2
97
96
97
99
94
9.5
95

9.7
95
9.5
94
9.6

11 3
10.8
tu.o
11.1

10.8
10 8
11.0
107
110
10 9
10 8
tu.o
107
1'1 0

10 9
110
10.7
10 9

10.9

79
79
o.u
78
7A
78

6.2

7.9
80
8.0
79
84
81
78
7A
81
8.0

9.3
9.3
9.2
9.4
9.2
9.1

9.3
9.3
9.3
9.3
9.3
9.2
9.2
9.4
9.4
9.2
9.2
9.2
9.3

Rainfed, T!4ely Sow4
1. WH 1'164

2 PBW 644 (C)

3 wH 1080 (C)

4 HD 3174
5 Ht 1605
6 K1317

Mean

05
UO

01

04
02
03

10.0
oo
98
98
9.1
oq
9.7

10.8
107
'10 6
10.4
103
10.6

10.6

10 8 10.s
10.7 10.4
10.8 10.4
10 7 10.3
10 8 10.1

10 8 10.3

10.8 10.3

Reslqjgted lrrigation, Timely Sown
1 MP 1277
2. PBW 644 (C)

3 WH 1080 (C)
4 HD 3043 (C)
5. WH 1142 (t)

Mean

05
01

04

97
97
98
9.5
10 0
9.7

104
10.3
10.5
106
10.5

10.5

10.9
11.3
11.0
107
10.7

10.9

102
107
10 3
99
96

10.1

10.3
10.5
10.4
10.2
10.2

10.3

uz
03
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Table 28: Moisture Content (%) of Laesfivum genotypes in North Eastern Plains Zone AV
Variety Code Kanpur Pu:;a Sabour Mean

Ra4tu!, Timely Sqwl
1 C 306 (C)

2 K8027 (C)
3. HD 2888 (C)

4.HD 3171
5 K 1317

Mean

04
05
U5

01

vz

118
119
11.8
1'1 6

117
11.8

'11 9

121
119
12.1

120
12.0

128
13 0
12.8

124
127
12.7

12.2
',2.3
12.2
12.0
12.1

12.2

Table29: Moisture Content (%) of Laesfivum genotypes in Central Zone AVT's
Variety Code Indore Kota Junaqarh P'Kheda Viiapur Mean

!11g1ted, Tlnqlr Sown
1 GW 322 (C)
2.Ht 1544 (C)
3 GW463

Mean

09
07
05

88
lu.c

9.7

'10 1

97
99
9.9

10 0
101
101
10.1

84
8.8
u.5

8.5

99
10 0
10 0

10.0

9.4
9.8
9.6

9.6
lrrigated, Late Sown
inrFToio rCl 04

n?

UZ

0'1

74
I.l

7.3
74tl

7.3

98
95
94
95
92
9.5

90
qn
Y.U

91
94
9.1

x tl

76
76
7.6
78
7.7

96
Y.Z

Y.Z

94
9.4

8.8
8.5
8.5
8.6
8.6

8.6

2.HD 2864 (C)
3 HD 2932 (C)
4 MP 3336 (C)
5 CG '10'15

Mean

Table 30: Moisture Content (%) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1 MACS 6222 (C)

2. MACS 6478 (C)

3 HD 3164
4 UAS 360
5 UAS 361

Mean

Ub
n4

02
08
o4

'10 5

107
10 0
10 6
10.3

10.4

116
1?_ 3

1'?_ 1

119
119
1"2.0

9.8
10 5
10.2
104
10 3
10.2

10.6
11.2
10.8
11.0
10.8

10.9

Rainfed, Timely Sown
1. NtAW 2030
2 Nr 543e (C)
3. NIAW 1415 (C)
4 UAS 347 (t)

S PBW721
6. K 1315

Mean

06
13
'10

05
n?

01

10 3
'10.6

10.5
104
10.6
10 8

10.5

10.3
10.6
10.5
10.4
10.6
10.8

10.5

Eeltrictgj I rrigation, Timely Sown
05
02
08
01

03
UO

1 Nr 5439 (C)
2 NIAW 1415 (C)

3 DBW e3 (r)

4.HD 3171
5. Ht 1605
6. JWS 712

Mean

9.8
95

98
10.2
9.7
9.8

118
1a\.2

l:t.z
13r 3

IJ).U

13 0

'12!..9

I t.o
118
12.0
11.5
118
12.1

11.8

11.',,

',1.5
11.6
11.5
11.7
11.6
11.5
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Table 31: High Molecular weight Glutenin Subunit of T.aestivum genotypes in Northern
HillZone AVT's

Variety Code Glu-D1 Glu-A1 Glu-81 Glu-1 Score

lrigate{llmely Sc!t4, H ig[ lertillty
1. HS 562
2. VL 804 (C)

3. VL e07 (C)

4 HS 507 (C)

5 HPW 34e (C)
6 HS 583

10

6

8

10
10

8

0'1

UC

UO

04
02

5+1 0

z+ tz
5+1 0

5+1 0

5+1 0

5+1 0

1

N
I
I

1

2*
2*

17+18
7+8

7+8
17+18

a

Eqtqfe4, Timely $oryn, !q!v fertilllL
1. HS 562
2. VL 804 (C)

3. VL 907 (C)

4 HS 507 (C)
5 HPW 349 (C)
6 HS 583

01
n?
tth

06
04
02

5+1 0

2+12
5+1 0

5+1 0

5+1 0

5+'10

10

6

8

10
10
8

1

N

1

1

2*
2*

17+19
7+8
-

7+8
17+18

1

EAi'{ed, Earlalgrya
1 VL 829 (C)

2. HPW 251 (C)
3. HS 542 (C)
4 HPW413
5 HS 596
6 HS 597
7 HS 598
B VL 1OO5

9 VL 1006
10 vL 1007
11.UP 2917

04
06
01

02
07
05
n?

11

10
UU

09

2+12
5+1 0

5+1 0

5+'10
5+1 0

2+12
5+'10
5+'10
5+1 0

5+1 0

5+'10

7

9

8

10
8

8

10
8

I
I
I

a

1

I
2*
2*
2"
N

1

1

2*
2*
2*
1

7+9
7+9

a

17+18
'13+'16

17+18
17+18

Eeqqlgled lrrigation, Lqte Sq\ r!:!

03
02
07

10

04
06
11

09
01
ne

1. VL 8e2 (C)

2. HS 4e0 (C)
3 HS 599
4 HS 600
5 HS 601
6 HPW421
7 HPW 422
8. VL 3007
I VL 3008

10 vL 3009
11 UP 2918

2+12
2+12
2+12
z+ tz
5+1 0

2+12
2+12
2+12
5+1 0

5+1 0

2+12

2*
2*
N

2*
2*
2*
N
4
I

2*
1

2*

7+8
7+8

aI

17+19
17+18

7+9
7

7

17+18

8

8

4
6

10
I
4
7

I
8

I
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Tabfe 32: High Molecular weight Glutenin Subunit of T.aestivum genotypes in North
Western Plains Zone AVT's

Variety Code Glu-Dl Glu-A'l Glu-B1 Glu-l Score

!4gated, Timely Sown
1 HD 2e67 (C)
2 DPW 621-50 (C)

3 WH 1105 (C)

4. DBW 88 (C)

5 HD 3086 (C)

6 PBW707
7 PBW709
8. HD 3159

01

02
n?

04
07
UO

08

5+1 0

5+1 0

5+'10
5+1 0

5+1 0

2+12
5+'10
5+1 0

2*
2*
2*
2*

1

2*

2*
2*

17+18
17 +18

aI

17+18
17+18

..,

17+18

10

10

I
10
10

6

10

8

!4gate{Lale Sown
1. WH 1021 (C)

2.HD 305e (C)

3 DBW e0 (C)
4 WH 1124 (C)

5 WH '1179

6. PBW 7'16

7 PBW718
8 PBW719
9 HD 3165

10 Ht 1604
11 DBW 147
12 DBW 148
13 DBW 150
14 HUW 688
15 UP 2883
16.K 1312
17 K 1313
18 K 1314

7

7

1

2*
2*
2*
2*
2*
I
1

2*
1

2*
2*
2*
1

09
11

15

10
'13

n?

18

Ub

12

0'1

17

02
07
04
08
14

to
AA

2+12
5+1 0

5+1 0

5+'10
5+1 0
5+1n

5+1 0

5+'10
5+'10
5+1 0

5+1 0

5+'10
5+'10
5+1 0

2+12
5+1 0

5+1 O

5+1 0

2"
2"

1

1

7+8
17 +18

17 +18

17 +18

17+16
17+16

2

7

17+18
a

17+18
17 +18

17+18
17+18
13+16

8

10
10
10
10
10
I
8

10
8

10
10
8

10

8

10
I
I

Rainfed, Timely 9qw4
'1 WH 1 164
2 PBW 644 (C)

3. WH 1080 (C)

4 HD 3174
5. Ht 1605
6 K1317

06
01

04
02
03

5+1 0

2+12
5+'10
5+1 0

5+1 0

2+12

2*
I
I

1

1

2*
2*

7+8
-

17+18
2

17+18

I
I
8

10
8

8

Restricted lqi gatio4, TLry{y Sown
1.MP 1277
2 PBW 644 (C)

3 WH 1080 (C)
4. HD 3043 (C)
5 WH 1142 (t)

05
01

04
UZ

03

5+1 0

2+12
5+1 0

5+1 0

5+'10

2*
1

4
I

2"
1

7+8

a

7

8

8

I
8

8
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Tabfe 33: High Molecular Weight Glutenin Subunit of T.aestivum genotypes in North
Eastern Plains Zone AVT's

Variety Code Glu-Dl Glu-lt1 Glu-B1 Glu-1 Score

Eq!4&4, ri4ery !e!yn
1 C 306 (C)

2.K8027 (C)

3 HD 2888 (C)

4.HD 3171
5.K 1317

N

2*
N

2*
2*

04
n6
n?

01

vz

2+12
2+12
2+12
5+'10
2+12

20
17+18

20
-7

17+18

4

8

4
I
8

Table 34: High Molecular Weight Glutenin Subunit <>t T.aestivum genotypes in Central
Zone AVT's

Variety Code Glu-D1 Glu-A1 Glu-81 Glu-l Score
RaintegLTlmely Sgyq4

1 GW 322 (C)

2.Ht 1544 (C)
3 GW463

09
07
05

2+12
2+12
5+1 0

2*
N

2*

7+8
7+8

17+18

8

6

10

lrrigated, Late Sown
1 MP 4010 (C)
z.HD 2864 (C)
3. HD 2e32 (C)
4 MP 3336 (C)
5 CG 1015

,|
I

1

2"
2"
2*

04

n?

02
01

z+tz
2+12
2+12
2+12
2+12

17+18
7+8

17+18
7+8

17+18

I
8

8

8

I

Table 35: High Molecular Weight Glutenin Subunit of T.aestivum genotypes in
Peninsular Zone AVT's

Variety Gode Glu-Dl Glu-Al Glu-Bl Glu-1 Score

!frlgele!,rMly sqryl
1 MACS 6222 (C)
2 MACS 6478 (C)
3 HD 3164
4 UAS 360
5. UAS 361

UO

05
02
08
04

2+12
2+12
2+12
5+'10
5+1 0

2*
2"
2"
2*
1

7

8

6

8

8

7+9
17 +18

-
-I

Bqrlfg4,rlqely 9oryl
1 NrAW 2030
2 Nr 5439 (C)

3 NIAW 1415 (C)

4 UAS 347 o
S PBW 721

6 K 1315

06
13

10

05
03
01

2+12
2+12
2+12
5+1 0

5+1 0

5+'10

N

N

I

1

1

1

6

6

7

8

I
8

17+18
17+18
7+9

I

1 Nr 5439 (C) nq

2. NIAW 1415 (C) 02
08
01
n?

06

2+12
2+12
5+1 0

5+1 0
5+1 0

2+12

N

1

2*
2"
2*
2*

17+18
7+9

17 +18

17+18

6

7

10
8

8

I

3. DBW e3 (t)
4.HD 3171
5 Ht 1605
6 JWS 712
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ADVANCED VARIETAL TRIALS} (Triticum duruml

GRAIN CHARACTERSTICS

The f. durum entries were tested under lrrigated Timely Sown (lTS) condition in

North Western Plains Zone (NWPZ), Central Zone (,32) and PeninsularZone (PZ). The

entries were also tested under Rainfed Timely Sorarn (RTS) condition in Central Zone

(CZ) and Peninsula r Zone (PZ). One 2nd year entry ernd four 1't year entries were tested

against three durum and two aestivum checks in fiWPZ. Under ITS condition of CZ,

two 2nd year and one 1't year entries was tested against two durum checks. ln PZ,

three 1'tyear entries were tested against one durum check (lTS), one 2nd year & five

1't year entries against two durum checks (RTS) ernd one 1't year entry ag;ainst one

durum check (RITS)

(i) Grain Appearance Score (Table 36-38)

It is a subjective test and the parameters like grain size, shape, soundness,

colour & luster are taken into consideration to score the grain appearance out of a total

score of 10.0. This parameter merits consideration in grain trade The highest score of

7.2 was recorded by the check PDW 291 and th,e zonal mean was 6.7 under ITS

condition of NWPZ. All the entries including checks had >7.0 score and the z<>nal mean

was 7 .4 under ITS condition CZ. The zonal mans w€,fe 7.0, 7.3 and 6.7 under lTS, RTS

and RITS conditions respectively in PZ. In general, grain appearance score was higher

in CZ.

(ii) Test Weight (Table 39-41)

This parameter is important for millers as it is positively correlated with flour

recovery. lt is an important quality parameter for durum wheat tradirrg in the

international market. In U.S grading system, durum wheat with 78.0 kg/hl and above

test weight is classified in grade 1. The 2nd year entry, HD 4730 had an edge over the

best check, PDW 291 (80.1 kg/hl) and the zonal mean was 78.8 kg/hl under ITS

condition of NWPZ. The highest values were obta ned at Durgapura centrc' and the

lowest at Ludhiana centre. ln CZ, all the entries recrtrded >80.0 kgihl values and were

found comparable to the best check, Hl 8498 (e1.4 kg/hl). The zonal mean was

81.4 kg/hl. The Indore centre recorded the highest mean value and the lowest mean

value at Junagarh centre. All the entries under lTS, RTS and RITS conditions exhibited
>80.0 kg/hl values and the zonal means were 81.r3 kg/hl, 82.0 kg/hl and ',27.7 kglhl
respectively
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(iii) Protein Content (Table 42-441

It is an important quality parameter for making different products of wheat. More

than 12.0 o/o protein is required for making good quality pasta products. The highest

content was exhibited by the check, PDW 233 (12.:J %) under ITS condition of NWPZ.

The highest mean value was recorded at Delhi centre & the lowest at Pantnagar centre

and the zonal mean was 1 1.9 o/o. Similarly, under ITS condition of CZ, the highest

content was recorded by the check, Hl 8498 (12.4 ozt,) and the zonal mean was 12.0 %.

The highest mean value was observed at Powarkheda centre and the lowest at Indore

centre. In PZ also, the respective checks recorded highest content under all the three

sowing conditions i.e. lTS, RTS, & RITS and the ze,n?l means were 11.7 oA,10.6 % &

12.7 %o respectively.

(iv) Grain Hardness (Table 45-471

It is an important parameter as hard durum wheat is required for making good

quality pasta products. The entries including checks (90.0 %) were found to be hard as

the index values were >75. Remaining 10.0o/o were medium hard with the index value

in between 45-75. There was no soft durum.

(v) Sedimentation Value (Table 48-50)

This quality parameter indicates gluten strength and the value of 40 ml and

above is required for making good quality pasta products. Under ITS condition of

NWPZ, two 1'tyearentries, DDW 32(44 ml) and MACS 3949 (43 ml) recorded higher

values compared to the best durum check, PDW :314 (38 ml). There was not much

variation in the mean values of different centres and the zonal mean was 41 ml. The

check, Hl 8737 (36 ml) exhibited the highest value under ITS condition of CZ and the

zonal mean was 33 ml. Under all the three sowing oonditions i.e. lTS, RTS ,& RITS of

PZ, respective checks recorded highest values and the zonal means were 34 ml, 33 ml

& 38 ml respectively.

(vi) Yellow Berry Incidence (Table 51-53)

Yellow berry (starchiness, mealiness, non-virtuousness) is a physiological

disorder due to protein imbalance and imparts undersirable white spots in dried pasta,

thus lowering its cooking quality. Under ITS condition of NWPZ, the lowest incidence
was exhibited by the durum check, PDW 233 (4.9 ?b) and the zonal mean was 9.1 %.

The highest mean value (22.6 %) was observed at Pantnagar centre whereas the
lowest (0.5%) was at Delhi centre. Similarly, the check, MPO 1215 (4.0 %) exhibited
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the lowest incidence under ITS condition of CZand the zonal mean was 8.8 %. Indore

centre recorded the highest mean value (23.7 %,) and the lowest (1.0 !/o) was at

Powarkheda centre. Under lTS, RTS, and RITS c;onditions of PZ, the zonal means
were 6.0 oh,24.6 o/o and 1.7o/o respectively.

(vii) Yellow Pigment Content (Table 54-56)

It imparts attractive colour to the pasta products and is considered to be an

important quality character of durum wheat in many countries. lt is a precursor of

vitamin-A, hence has immense nutritional importance. Durum wheat with >7.0 ppm

B-carotene content is generally preferred in the international market. Tl're highest

content was recorded by the check, PDW 233 (7.84 ppm) under ITS condition of NWPZ

and the zonal mean was 6.27 ppm. The 1't year entry, Hl B75g (6.16 ppm) recorded

higher content compared to the best check, MPO 11215 (5.94 ppm) under ITS condition

of CZ and the zonal mean was 5.31 ppm All the three 1" year entries were found

better than the 1't year entries (6.00 ppm) under ITS condition of PZ and the zonal

mean was (6.60 ppm) The zonal means under RTS and RITS conditions of PZ were

5.06 ppm and 4.48 ppm respectively.

(viii) Moisture Content (Table 57-59)

It is an important parameter from storage point of view and grain trading. lt

depends on the weather conditions at the time of herrvesting and also at the ltime when

the determination has been made. Higher moisture content adversely affects the

keeping quality of wheat. Also, the protein content 'ralues mentioned previously are at

'as is' basis. Hence, moisture content merits considr:ration if protein is to be calculated

on dry basis or any other given moisture content. The threshold value is 12.0 %. All the

entries in all the zones, centres and sowing conditions fulfilled this requirement except

RITS condition of Dhanvad,PZ.

(ix) y-gliadin (Table 60-62)

It is an important quality parameter for asses;sing the quality of pasta products.

Durum wheat genotypes with y-gliadin '45' make good quality pasta products whereas

y-gliadin '42' is negatively related. From this point of view, Indian durums are well

placed as all the entries including checks except MACS 3927 (y-gliadin 42),

MACS 4020 and GW 1315 (y-gliadin 44) had y-gliadirr 45.
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Table 36: GrAin appearance of T.durum genotypes in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapur:r Delhi Pantnagar Hisar Mean

I rrigated, Timely Soyvq
1 HD 4730
2. PDW 233 (C)
3. PDW 291 (C)

4 PDW 314 (C)
5 HD 2e67 (C)
6. WH 1105 (C)

7 DDW31
8. DDW 32
9 MACS 3949
10 MACS 4024

Mean

vz
tlh

n?

08
07
04
01

10

09
UO

59
6.5
o.u

61

AA

6.1

6.8
73
74
7.6
6.6
65
7.5
68
7.4
74
7.1

76

7.7
71
o.z
61
7.5
6.4

7.4

7.1

6.4
65
72

o.z
64
69
6.4
b.b
6.7
6.6

o.z
68
7n
6.7
hl

o.J
6.4
6.7
o.J
h{

6.5

6.6
6.8
7.2
6.8
6.0
6.3
6.9
6.4
6.9
6.8
6.7

Tabfe 37: Grain appearqlce of T.durum genotypes in Central Zone AVT,s
Variety Code Indore Kota Junargarh P'Kheda Viiapur Mean

Irrigated, Timely Qqry4
1 HD 4728
2 HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)
5 Hr 8737 (r)

6 Ht 8759
Mean

08
06
02
0'1

n?

04

81
77
6.2
79
7.1

74
7.7

7.4
b.v
o.o
64
65
o.J
6.7

70

78
82
80
8.0

64
6.5
6.4
o.5
65
6.7
6.5

8.2
84
70

7e
d.J
7.9

7.6
7.5
7.4
7.2
7.1

7.3

7.4

Tabfe 38: Grain appearance of T.durum genotypes in Peninsular Zone AVT's
Variety Code Pune Dhirrwad Niphad Mean

lr4gel94 rimefy Sqwl
1 UAS 428 (C)

2 MACS 3949
3 Hr 8759
4. UAS 453

Mean

01
no

07
n?

6.9
80

67
7.4

o.5
c.l

5.4

6.5

o.6
77

67
7.1

6.7
7.5
7.2
6.6

7.0
Rainfed, TiEel1tSolryn

.1 MACS 3927
2 AKDW 2997-16 (C\

3 UAS 446 o
4. MACS 3972
5. MACS 4020
6 Hr 8765
7 GW 1315
8 UAS 455

Mean

04
09
11

02
12
NR

14

07

72
7.4
76
7.9

75
7.2

D.Z

73
'7.3

7.2
7.4
7.6
7.9
7.5
7.2
6.2
7.3
7.3

Res!r!g!g'd lrrigatlg4, llqrely Scryn
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean
8.1

7.5

!52
ri.5
tr.4

7.8
7.2

6.2
7.1

6.7
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Tabf e 39: Test Weight (kg/hl) of T.durum genotypes in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapur:r Delhi Pantnagar Hisar Mean

tqjgatelLliqely Sptryn
1 HD 4730
2 PDW 233 (C)
3 PDW 2e1 (C)
4 PDW 314 (C)

5 HD 2967 (C)
6 WH 1105 (C)

7 DDW 3,1

8 DDW32
9. MACS 3949
1O MACS 4024

Mean

02
NA

n?

08
07
04
01

10
09
06

835
73.4
798
787
70.2
751
782

786
776
76.9

805
82.1

81.4
6Z.U
an?
81 0
tJU.O

77.5
82.2
81 3
80.9

81.0
81.2
81 4
824
I Y.Z

794
795
78.0
80.2
8'1 1

80.3

78.2
790
795
79.3
767
770
792
75.8
800
795
78.4

78.2 80.3
76.7 78.5
78 2 80.1
77 2 79.9
75 2 76.3
77 7 78.0
78.2 79.1

78.3 76.6
75 6 79.3
78 9 79.7
77.4 78.8

Table 40: Test Weight (kg/hl) of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junargarh P'Kheda Vijapur Mean

lrrigated, Tlmely Sow4
1 HD 4728
2 HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)

5. Hr 8737 (r)

6 Hl 8759
Mean

08
UO

02
01
n?

04

dJ.b
83.2
827
82.3
830
825
82.9

81 6
81 8
81 4
81 0
82.1
820
81.7

81 0
804
805
7S).7

806
8ir 0
80.7

80.3
80 1

786
765
70n
80 1

79.1

du.5
R?q
oJ.o
833
82.5
830
82.7

81.4
81.8
81.4
80.6
81.4
81.9

81.4

Tabfe 41: Test Weight (kg/hl) of T.durum genotypes irr Peninsular Zone AVT's
Variety Code Pune Dhirrwad Niphad Mean

lrrlgqled, Ti ryely Sq\,v!
1 UAS 428 (C)

2 MACS 3949
3 Ht 8759
4 UAS 453

Mean

01

09
07
It<

82.5
a?n
840
820
82.9

1',7.6

1',9.2

€r0 0

1',8 4

7'8.8

839
835
R?q

820
83.2

81.3
81.9
82.5
80.8

81.6
8a!4fedr imell Sor rn

'1 MACS 3927
2 AKDW 2997-16 (C)

3. UAS 446 (t)
4 MACS 3972
5. MACS 4020
6. Hr 8765
7 GW 1315
8 UAS 455

Mean

04
09
11

02
12

UU

14

07

UJ.U
9'.4 7

€i3.5

8i3.2

ti1.3
8i3.6

76.5
8r3.5

82.0

83.0
81.7
83.5
83.2
81.3
83.6
76.5
83.5
82.0

Restricted I rngqlonlimely qqw!
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

775
81.3
79.4

71 .3

78.4
74.9

77.1
805
78.8

75.3
80.1

77.7
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Tabfe 42: Protein Content of T.durum genotypes in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapur:r Delhi Pantnagar Hisar Mean

lrrigate{Ti4gly Sown
1 HD 4730
2. PDW 233 (C)
3 PDW 2e1 (C)

4 PDW 314 (C)

5. HD 2e67 (C)
6. WH 1105 (C)

7 DDW31
8 DDW 32
9 MACS 3949
10 MACS 4024

Mean

UZ

05
n?

08
07
o4
0'1

10

09
UO

104
125
11.8
11 8
11.2

11 2
12.0
11 4
116
11 5
11.5

123
'13 0

11.8
12.4
13 8
128
13.9
121
126
129
12.8

134
14 I
140
137
14.5
140
13.8
14.2
13 8
129
13.8

88
9.7
96
10.'l
94
94
97
91
Y.J

94
9.5

10 4 11.1

12.3 ',12.3

12.6 11.9
121 12.0
12 9 12.4
12 2 11.9
11.2 12.',1

11 1 11.6
13 1 12.1

11 2 11.6

1 1.9 1 1.9

Table 43: Protein Content of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junargarh P'Kheda Vijapur Mean

lrrigated, T!!qe!y Sown
l HD 4728
2.HD 4730
3 Hr 8498 (C)

4 MPO 1215 (C)
5. Hr 8737 (r)

6 Ht 8759
Mean

08
06
02
01

04

XFr

9'1
101
88
99
9'1

9.3

ILY
11 5
12.1

13.1

123
11.2

12.0

I zl-.Y

1?..7
111 n

I zl.V

12..7

131
12t.9

14.4
14.7
149
14 1

14.2

14.3

1 1 .8 11.8
12 3 12.0
12.1 12.4
10 3 12.0
11.2 12.0
11 2 11.7
11.5 12.0

Tabfe 44: Protein Content of T.durum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1 UAS 428 (C)
2 MACS 3949
3. Hr 8759
4 UAS 453

Mean

01

09
07
n?

12.0
11.8
11.4
11.4

11.7

'12.5

1'1.6

11 .1

10 9

1 1.5

12.2
12.9
11.2
11 4

'12.0

12.2
12.1

11.2
11.3

1',,.7

BainleCJIqgl11SoytL
1 MACS 3927
2 AKDW 2997-16 (C)
3 UAS 446 (r)
4 MACS 3972
5 MACS 4020
6. Ht 8765
7 GW 1315
8 UAS 455

Mean

04
no

11

02
12

08
14

07

10.7
11 .1

10 5
10 6
10 8
10.2
9.9
'10
10.6

10.7
11.1

10.5
10.6
10.8
10.2
9.9
11.0

10.6
Restricted I rryg{ronrTimely Sown

1 AKDW 29e7-16 (C) 07
2 MACS 3970 04

Mean

I z.Y
134
13.2

13.4
12.9
13.2

116
121
11.9

12.7
'12.8

12.7
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Tabfe 45: Grain Hardness Index of T.durum genotypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapur:r Delhi Pantnaqar Hisar Mean
I rrrgilled, Tiqely Sown
I HD 4730
2. PDW 233 (C)

3. PDW 2e1 (C)
4 PDW 314 (C)
5 HD 2e67 (C)

6. WH 1105 (C)
7 DDW31
8 DDW32
9. MACS 3949

10 MACS 4024

Mean

UZ

05
n2

08
07
04
01
'10

09
06

88
99
94
6l
6'1

o/
vo
6l

ol

87

89
89
98
84
72
72
88
85
90
b5

85

86
92
94
86
64
68
87
82
90
84

83

6l
90
92

83
54
71

82
84
79

80

95 70
96 87
101 85
99 76
tY 33
78 54
97 75
89 69
101 78
94 72

93 72

Table 45: Grain Hardness Index of T.durum genotypes in central zone AVT's
variety code Indore Kota Junagarh P'Kheda vijapur Mean

lrrigatgd, Timefy Sqr4
1 HD 4728
2.HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)

5 Hr 8737 (r)

6 Ht 8759

Mean

08
UO

ul
01
n?

04

77
80
to
85
78
90

81

81

84
84
86
86
85

84

88
92
87
87
86
88

88

80
81

85
85
80
86

83

€i1
at4

8i9

819

8,4

8r5

82
c(
82
86
oq

77

85

Tabf e 47: Grain Hardness Index of T.durum genotypes in Peninsular Zone AVT's
Variety Dharwad Niphad Mean

I rri gated, Timely 9glryn
1 UAS 428 (C)

2. MACS 3949
3 Ht 8759
4. UAS 453

Mean

85
86
88
87
87

88
85

84
87
86

85
83
83
81

83

6J
91

vb
94
91

01

09
07
n?

Ra!4fed, TimelLSory4
1 MACS 3927
2 AKDW 2997-16 (C)

3. UAS 446 (t)
4 MACS 3972
5 MACS 4O2O

6. Ht 8765
7 GW 1315
8 UAS 455

Mean

04
09
11

02
12

08
14

07

84
94
91

88
89
82
70
94
87

84
94
91

88
89
82
70
94
87

Restlgted lr!ge{gq' TiE{y Sory!
1 AKDW 2997-16 (C) 07
2. MACS 3970 04

Mean

87
101

94

90
106

98

78
99

89

v<

97

95
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Tabfe 48: Sedimentation Value (ml) of T.durum genotypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapuria Delhi Pantnagar Hisar Mean

lqrigalqll Timely Sqryn
1 HD 4730
2 PDW 233 (C)

3 PDW 2el (C)
4. PDW 314 (C)
5. HD 2e67 (C)

6 WH 1105 (C)
7. DDW31
8 DDW 32
I MACS 3949
'10 MACS 4024

Mean

02
05

08
07
04
0'1

'10

no

06

35
37
31

38
54
58
39
44
43
35
41

35
39
JO

42
51
htl

37
49
46

43

36 30
40 36
JU 52
40 38
5'1 55
57 55
37 34
46 41

46 36
38 32
42 39

28

55
57
?R

40
40
34
40

40
??
?n

35
59
59
48
42
46
34
43

Tabfe 49: sedimenlelleqllqluq (ml) of r.durum genot'ypes in Gentral Zone AVT's

!{gate!, Tq4gly Sown
Code Indore Junaqarh P'Kheda

1.HD 4728
2.HD 4730
3. Hr 8498 (C)
4 MPO 1215 (C)

5 Hr 8737 (t)
6. Ht 8759

Mean

08
Ub

32
33
33
34
36
31

33

33
JJ
31

34
?1

?n

32

3i4

J'O

:i9
3i6

3:,7

3;7

??

30
5Z
JI
32
30
31

zo
??

34

28
33

28
34
2n

33
42
28
33

02
01
n?

04

Tabfe 50: Sedimenlqqen Value (ml) of T.durum genotllpes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad

lqigatedrTimely Sown
1 UAS 428 (C)
2 MACS 3949
3 Ht 8759
4 UAS 453

Mean

01

09
07
03

34
38
32
34
34

JI

2..1

34
34

JO

39

JC

36

34

29
34
33

Rainfedl4nely Sown
1. MACS 3927
2 AKDW 2997-16 (C)

3 UAS 446 (t)
4 MACS 3972
5 MACS 4O2O

6 Ht 8765
7. GW 1315
8 UAS 455

Mean

04
09
11

02
12

08
14

07

26
?R

40
35
27
40
26
28
33

26
38
40
35
27
40
26
28
33

ResJricted !rMq!!on, Tryely Sqryn
'1. AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

40
40
40

39
37
38

42
?7

40

JO
?q

36
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Tabfe 51: Yellow Berry Incidence (%l of T.durum lgenotypes in North Western Plains
Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean
lr4g{eQ,Ii4ely Sqvvl

1.HD 4730
2 PDW 233 (C)
3 PDW 2e1 (C)

4. PDW 314 (C)
5 HD 2967 (C)
6. WH 1105 (C)

7. DDW31
8 DDW 32
9 MACS 3949
10 MACS 4024

Mean

02
05
n?

08
Q7

04
01
'10

no

06

46
2.3
5.1

11 1

0.4
01
14.1

5.2
22
52
5.0

21 1

2.6
4.3
R?

02
u.t
n?
-t .1
I.l

43
4.1

5.3

22
0.2
0.1

03
01
03
1.1

0.2
01
02
0.5

49.2
14.3
244
23.4
n?
0.1

30.3
15 3
403
28.2
22.6

45.3\ 24.5
5.2 4.9
93 8.6
13.2t. 1 1.3
02 0.2
0'1 0.2

1Q 2: 11.2
18 2: 9.2
8 3 11.0
11 1 9.8
12.1 9.1

Table 52: Yellow Berry Incidence (%l of T.durum in Central Zone AVT's
variety code lndore f(ota Junagarh p'Kheda Vijapur Mean

lrrigater!, Timely Sown
1 HD 4728
2 HD 4730
3 Hr 8498 (C)

4. MPO 1215 (C)

s Hr 8737 (r)

6. Ht 8759
Mean

08
06
02
0'l
n?

04

392
231
123
6.4
356
253
23.7

61
zo.z
10 3
42
10 0
7.2
10.7

2.2
42
01
3.2
??
04
2.2

n?
It <

0"2
1.1
?1
12
1.0

24
14.1

11 .1

n?
4.4
6.3

10.0
13.6
6.8
4.0
10.5
7.7
8.8

Tabf e 53: Yellow BSqy !ttglOgnce (%) of T.durum genotypes in Peninsular Zone AVT's
Va Code Pune Dharwad Niphad Mean

t4gA!ed, Titrylylqqf
'1 UAS 428 (C)

2 MACS 3949
3 Ht 8759
4 UAS 453

Mean

0'1

09
07
o3

03

34
2.1

4.4
11 1

101
10 6
9.'t

122
22
3.4
95
6.8

5.6
5.5
4.9
7.8
6.0

Rainlqd, Timqly lgwq
1 MACS 3927
2 AKDW 2997-16 (C)
3 UAS 446 (t)
4 MACS 3972
5 MACS 4O2O

6. Ht 8765
7 GW 1315
8 UAS 455

Mean

04
09
11

02
12

08
14
07

:23 3

182
1.4
115
t43.5

i)_9.3

oo.J
1t3 5

?.4.6

23.3
'18.2

1.4
11.5
23.5
29.3
66.3
23.5
24.6

ResJ{ cted ltlgetto n,rtqle ly S gw4
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

12
05
0.9

25
'1 8
2.2

t.o
2.3
2.0

1.8
1.5
'1.7
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Tabf e 54: Yellow Pigment Content (ppm) of T.durum llenotypes in North Western Plains
Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!igat99L!imely Sown
1 HD 4730
2. PDW 233 (C)
3. PDW 2e1 (C)
4 PDW 314 (C)
5. HD 2e67 (C)

6 WH 1105 (C)
7 DDW31
8 DDW32
9 MACS 3949
10 MACS 4024

Mean

02
05
tl<

08
07
04
0't
10

09
06

667
8.58

598
424
381
7.73
688
691
665
6.28

6.80
7.57
541
5.6b
4.15
420
7.17
7.68
625
731
6.24

667
733
5.8'1

597
J.CJ
4.34
7.73
715
731
6.92
6.28

7.17

o.uo
575
422
345
6.74
7.50
717
717
6.28

7.13i 6.89
8 '13i 7.84
5 84 5.69
5 37 5.79
3.74 3.98
4.11 3.98
7 19 7.31
7 75 7.39
6 7A 6.87
6.97 7.00
6.29 6.27

Table 55: Yellow Ptg419rltt Content (ppm) of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

lrrigated, Timely Sowl
l HD 4728
2 HD 4730
3 Hr 8498 (C)

4 MPO 1215 (C)

5 Hr 8737 (r)

6. Hr 8759
Mean

08
UO

02
01
n?

04

4.34
4.13
466
582
6.25
580
5.17

453
406
529
592
596
o.zu
s.33

401
4.45
4.44
5.87
571
5.90
s.06

4.87
4.44
455

572
o.Jv
5.34

5.22
5.20
478
604
605
6.52
5.64

4.59
4.46
4.74
5.94
5.94
5.16
5.31

Table 56: Yellow Pigment Content (ppm) of Ldurum (fenotypes in Peninsular Zone AVT's
Variety Gode Pune Dharwad Niphad Mean

!f{gq!.e4 Timely Sorr4
1 UAS 428 (C)
2 MACS 3949
3 Hr 8759
4 UAS 453

Mean

0'1

ttw

07
UJ

6.25

714
7.17
6.81

(i.06
(j'11
(i.38
'7 42
ti.49

569
o.5 |
700
687
6.48

6.00
6.39
6.84
7.15
6.60

Bqrnfqd,rlmely Sory!
1. MACS 3927
2 AKDW 2997-16 (C)
3. UAS 446 (t)
4. MACS 3972
5 MACS 4O2O

6. Ht 8765
7. GW 1315
8 UAS 455

Mean

04
09
11

02
12

08
14

07

rt.06
,l.21

6.19
459
6.21

li 07
{t.00
tt 86
{t.06

5.06
4.21
6.19
4.59
6.21

5.07
5.00
5.86
5.06

Res!4 g!g!l I rriqqtqq4, Timely Sown
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

484
4.48
4.66

21.42

zl.1 I
tt.27

4.40
4.62
4.51

4.55
4.40
4.48
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Table 51:.Moisture Content (%) of Ldurum genotypes irr North Western Plains Zone AVT's
Variety Code Ludhiana Durgapur;a Delhi Pantnagar Hisar Mean

lr4gqte{,I4ryly Sown
1 HD 4730
2 PDW 233 (C)

3. PDW 291 (C)
4 PDW 314 (C)

5. HD 2e67 (C)
6 WH 1105 (C)
7 DDW31
8. DDW 32
9 MACS 3949
1O MACS 4024

Mean

02
05
n?

08
07
04
01

10

09
06

10.3
10 0
10 0
99
99
10.4

101
10.0
10.2

10 0
10.1

6.1
81
8.4
81
7.7
8'r
8.2
x<

6.2
82
8.2

o4
9.7
98
9.6
97
OA

10 3
9'1
98
9.7
9.7

11 1

11 1

'10.9

110
11.2

11 4
11 3
11 2
11 1

11.1

'11.1

10 €i 10.0
'10 €) 10.0
'10.3i 9.9
10 3i 9.8
'10 5; 9.8
10.8i 10.1
'1 1.Cr 10.2
10 2: 9.8
97 9.8
10 4 9.9
10.5 9.9

Var
lrrigated, Tilqely Sown

1.HD 4728
2 HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)

5 Hr 8737 (t)

6 Ht 8759
Mean

Code Indore Kota Jun:rqarh P'Kheda ur Mean

08
UO

02
01

UJ

04

90
86
'10 1

10 8

10.1

9.5

v.b
98
101
98
9.8
10 0
9.9

'1 {1. 1

1(1.1

107
10 6
1rl 6

10 3
11r.4

90
86
RR

87
6.5
86
8.7

99 9.6
97 9.4
95 9.8
9.7 9.9
10 1 9.4
9.7 9.7
9.8 9.6

Table 59: Moisture Content (%) of Ldurum genotypes; in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

Table 58: Moisture content (%) of r.durum genotype:; in central Zone AVT's

lrrlgaled, Timely Sown
'1 UAS 428 (C)
2 MACS 3949
3 Hl 8759
4 UAS 453

Mean

01
no

a7
n2

99
10 0
101
10.0
10.0

I t.J
112
11 2
11 1

'l',.2

IU.J
10 '1

102
99

10.1

10.5
10.4
10.5
10.3
10.4

Rai4le{ Timfl$gvv1
1 MACS 3927
2 AKDW 2997-16 (C)
3. UAS 446 (r)

4 MACS 3972
5 MACS 4020
6 Ht 8765
7 GW 1315
8 UAS 455

Mean

04
no

11

vz
12

08
14

07

102
10.0
9.9
10.0
101
98
10.3
10 6
10.1

10.2
10.0
9.9

10.0
10.1

9.8
10.3
10.6
10.1

Restrjcted lr4gation, Ti4ely Sgwn
1. AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

OR

9.9
9.9

127
12.3
1t2.5

I t.Y
11.7

11.8

11.5
11.3
11.4
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Table 60: Y-gliadin of Ldurum genotypes in North Western Plains Zone AVT's
Variety Code y-otiartin

I rrig4lqd, Tlnnely Sown
1 HD 4730

2 PDW 233 (C)

3. PDW 291 (C)

4 PDW 314 (C)

5 HD 2e67 (C)

6 WH 1105 (C)

7 DDW31
8. DDW 32

9 MACS 3949

1O MACS 4024

02

08

07

04

01

10

09

06

45

45

45

45
Bread Wheat
Bread Wheat

45

45

45

45

Table 61: Y-gliidin of Ldurum genoUpes in Central Zlone AVT,s

1 HD 4728
2 HD 4730
3 Hr 8498 (C)

4 MPO 1215 (C)

5 Hr 8737 (r)

6 Hl 8759

08
Ub

02
nl
03

04

45

45

45
45

45
45

Tabfe 62: Y-gliadin of T.durum genotypes in Peninsular Zone AVT's
Variety Code y-gliadin

E4gA!ed, Timely Sown
1 UAS 428 (C)

2 MACS 3949

3 Hl 8759

4 UAS 453

45

45
45

45

01

09

07

03

RaDIqd, Time,ly Sorqn
1 MACS 3927

2 AKDW 2997-16 (C)

3 UAS 446 (t)

4 MACS 3972

5 MACS 4O2O

6 Hl 8765
7 GW 1315

8 UAS 455

04

09

11

02

12

08

14

07

42

45

45

45
44
45
44
45

Restricted I rrlgltion, limely !qw4
'1 AKDW 2997-16 (C) 07
2 MACS 3970 04

45
45
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SECTION B

NATIONAL INITIAL VARIIETAL TRIALS

i. NIVT 1A

ii. NIVT 18

iii. NtvT 2

iv. NIVT 3A

v. NIVT 38

vi. NIVT 4

vii. NIVT 5A

viii. NIVT 58

ix. lVTs from NHZ and SH;Z



NATIONAL INITIAL VARIETAL TRIALS

All entries received for initial varietal screening in the coordinated trials
were examined for some important quality parameters like grain appearance

score, grain protein content, sedimentation value, test weight and phenol

reaction score. In addition, the durum entries were also evaluated for yellow

berry incidence and yellow pigments content. There were seven such multi-
zone trials, the results of which are discussed below:

NIVT 1A (lrrigated, Timely Sown) - Table 1-5

Samples of 49 entries were received from five locations in the N\I/PZ
and three locations in the NEPZ and analyzed for some important quality
parameters like grain appearance score, test wr:ight, grain protein content,
sedimentation value and phenol reaction score. Grain appearance score within
different locations varied from 5.3 to 5.7 with Durgapura and Kanpur recording

the highest mean value. The entries PBW 725, llD 3183, Raj 4419 and Raj

4417 were the best with 5.8 grain appearance score. The highest mean test
weight value of 77.}kglhl was recorded at Durgapura followed by Kanpur with

a value of 76.3k9/hl. The lowest mean test weight value of 72.2kglhl lvas

observed for the entries grown at Sabour. The highest test weight value of
76.8k9/hl was observed for the entries DBW 15rg and UP 2905. The mean

value of protein content in the NWPZ and NEPZ was observed as 12.37 itnd
12.13 percent respectively. The lowest proteirr content among different

locations was recorded at Kanpur (10.51 percent) and highest at Pusa

(13.31 percent). The entry UP 2905 was obsenred to have highest protein

content value of 13.20 percent followed by two mc,re entries UP 2904 and lrlW
6050 with protein content of 13.02 and 13.01 perc,:nt respectively. There were

a large number of entries with a protein content value of more than

12.00 percent. On the whole the SDS-sedimentation values of the entries
varied from 30-48 with a mean value of 42cc. The highest sedimentation mean

value of 47cc was recorded at Pusa whereas the lowest mean value of 3i3cc

was observed at Kanpur. A number of entries were showing sedimentation

values in the range of 35-45cc, desirable for chapatties The mean phenol

reaction score varied from 3.1 to 3.6 overthe locations in the two zones. Even

the value of zonal or overall mean was observed to be below 4.0 which is quite

normal for chapatti dough. The best entries harring lowest phenol react,ion

score were NW 6047 (2.6) and Mahyco-Goal (2t.6). In addition eight more

entries were showing phenol reaction score of less than 3.0, considered
desirable for chapaties as such dough can be sbred for longer time without
the risk of darkening.
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Tabfe 1: Grain appearance score (Max-10) of r.aest,ivum genotypes in Nlvr-1A
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1 wH 1182 01 5.6 EA 5.8 5.6 5.5 5.6 5.5 5.7 5.6 5.6
z HD 2733(C) 02 5.'l 5.3 5.6 5.5 5.2 5.8 5.6 5.7 5.4

DBW 158 n2 5.'1 5.7 5.2 5.5 5.4 tr/l 5.6 5.0 5.3 5.4
4 wH1105(C) 04 5.3 57 6.0 E,A 66 5.6 5.5 5.4 5.6 5.6
5 BRW 3762 05 48 5.1 5.4 5.5 5.2 5l 5.6 5.0 5.2 5.2
6 HUW 701 06 5.6 5.3 5.4 5.4 5.6 5.5 5.5 5.6 5.1 5.4 5.4
7 PBW 724 07 qq 4.9 5.6 6q 5.4 5.7 5.6 5.4 5.6 5.5
8 HD 31 86 08 5.5 5.5 5.6 EA 5.5 EA 5.2 5.5 5.5
9 HD 3180 09 c. l 5.2 5.7 c. l 5.6 5.3 5.5 5.5 5.4

10 uP 2901 10 5.4 5.1 5.6 5.4 5.2 5.7 4.7 5.2 5.3
11 K 0307 (C) 11 5.3 q7 5.5 5.5 5.7 5.9 5.7 5.6
12 JAUW 635 12 5.5 5.4 5.8 55 5.6 5.6 5.3 o.u f,. 1 5.5 5.5
13 wH 1186 5.5 56 tr,A 5.6 5.5 5.7 5.7 5.2 5.5 5.5
4,A DBW 159 14 5.5 5.2 5.8 5.5 5.7 5,5 5.7 6.0 5.5 5.7 5.6

DBW 156 15 5.0 4.8 5.6 E.A 5.6 5.3 5.2 5.9 5.5 5.5 5.4
HS 602 to 5.0 5.'1 EA trA 5.6 5.3 5.6 56 5.5 5.6 5.4

17 K 1401 17 5.2 5.2 5.4 3. 1 5.4 5.3 5.6 5.6 EA 5.5 5.4
'18 PBW 725 18 5.9 5.6 c.o 5.8 5,8 5.7 6.4 5.3 5.8 5.8
19 wH 1'184 19 5.4 5.0 5.8 5.6 5.8 5.5 5.5 5.8 5.4 5.6 5.5
ZU Rai 441 8 20 5.7 5.6 5.8 5,8 5.7 5.7 5.4 5.6 5.7
21 K 1402 21 5.5 5.8 5.6 5.8 5,7 5.6 5.6 5.4 5.5 5.7
22 HD 3'182 22 5.5 5.0 5.8 5.5 5.3 5,4 56 c.z 5.6 5.5
ZJ (c)HD 2967 ZJ ta J.Z trA 5.4 5.4 5,2 5.5 5.5 5.3 5.4 5.3
24 JKW 205 24 5.5 5.4 5.5 c. l 4.9 53 5.0 5.7 5.0 5.2 5.3
25 PBW 727 25 5.7 5.6 5.9 5.4 56 5.9 5.1 5.5 5.6
26 NW 6047 zo c.J 5.6 5.5 5.6 55 5.9 c.J 5.5 5.5
27 PBW 726 27 5.8 5.5 5.7 5.3 59 56 5.8 5.8 5.2 5.6 5.6
z6 wH 1183 28 E,A 5.4 5.3 47 5,2 5.3 5.6 5.4 5.3
ZV uP 2904 29 4.8 5.2 58 5.2 5.7 5.3 c.z 5.6 5.4 5.4
30 DBW 160 30 5.3 5.6 5.4 5.5 5.4 5.3 5.4 5.3 5.4
31 DBW 162 4.9 5.2 E.AJ.A 5.5 5,3 4.8 5.5 4.8 5.0 5.2
JZ BRW 3763 JZ 5.6 5.0 5.5 5,4 5.6 c.z 5.5 5.4
33 uP 2903 5.4 6q 6.0 EA 5.7 5.4 o.z 5.5 5.7 5.7
.74 Mahvco Goal 34 5.4 5.6 65 5.7 5.6 66 5.9 5.2 5.5 5.6
35 DBW 161 35 EA 5.2 5.4 5.5 5.6 5.4 EA qn 5.3 5.4
36 HD 3181 5.5 5.7 5.5 5.7 5.5 E.A 5.8 5.5 5.5
37 DBW 157 37 5.5 5.8 5.7 5.6 5.8 5.5 5.6 5.6
?R HD 3184 38 5.4 5.7 5.4 5.7 5.5 5.6 5.7 5.4 5.6 5.5
JV NW 60s0 5.8 65 5.7 5.7 b.u 5.4 5.7 5.7
40 HD 31 83 40 5.6 h tl 5.7 5.7 5.7 6.4 5.7 5.9 5.8
41 PBW 728 41 5.7 q7 5.6 5.8 5.7 5.4 5.4 5.6
42 Rai 4421 42 5.5 5.7 5.9 5.5 5.7 5.7 5.6 5.1 5.4 5.6
43 Rai 441 9 A1 E. -7 o. l 5.9 5.9 5.7 5.8 5.9
44 HUW 702 44 5.6 5.8 5.6 5.4 5.6 5.6 5.5 5.6 5.6
45 uP 2905 45 5.8 5.9 5.8 5.7 5.6 4n 5.4 5.7
46 uP 2902 46 5.7 5.7 5.7 5.8 5.6 5.6 5.7
47 HD 3'185 47 54 c.z 5.8 5.4 5.7 5.5 5.6 5.5 5.4 5.5 5.5
48 wH 1185 48 56 5.6 5.9 5.7 5.7 5.4 5.8 5.4 5.5 5.6
49 Rai 4417 49 57 o.J 5.6 5.8 5.8 5.9 5.8 5.6 5.8 5.8

Mean 5.4 5.4 5.7 5.5 5.6 5.5 5.5 5.7 5.3 5.5 5.5
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Tabfe 2: Test weight (kg/hl) of Laesfivum genotypes in NIVT-1A
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1 wH 1182 01 73.0 74.0 77.3 -7A E. 73.5 7,+.5 74.5 /o.J 72.8 74.5 74.5
az HD 2733 (C) 02 06.b 750 74.0 74.8 75.5 7:3.6 77.3 74.8 76.0 74.5

DBW 158 03 71 .3 I t.J 71 .5 74.0 7i3.6 73.0 75.0 70.0 72.7 73.2
wH 1'10s (c) 04 71 .8 763 77.5 73.3 765 71r.1 773 71 .3 74.0 74.7

5 BRW 3762 05 690 73.0 75.5 -7A',) 75.0 7i3.4 75.5 70.8 73.2 73.3
6 HUW 701 Ub / c.u 73.5 75.0 73.0 76.0 7,1.5 74.5 753 70.3 73.4 74.1
7 PBW 724 07 73.8 /LC 755 74.8 7,1.1 76.0 75.0 720 74.3 74.2
8 HD 3186 08 76.3 768 78.3 74.8 783 7ti.9 75.8 78.3 74.3 76.1 76.6

HD 3'180 09 710 72.8 76.8 73.0 75.5 7:].8 74.8 74.8 71 0 73.5 73.7
'10 uP 2901 10 72.0 72.5 75.3 72.5 75.8 73.6 73.0 755 72.5 73.2
11 K 0307 (C) 11 750 77.8 74.8 77.0 7ti.6 77.0 773 740 76.1 75.8
12 JAUW 635 12 74.0 760 77.8 740 76.5 7ti.7 72F' 77.0 / U.J 73.6 74.9
'13 wH '1186 73.5 73.5 753 -74 tr, 755 7,L5 74.5 75.0 70.0 73.2 74.0
4A DBW 159 14 760 75.3 78.0 74.8 78.5 76.5 77.8 78.0 77.4 76.8
1q DBW 156 '15 73.5 I t.5 77.8 74.5 75.3 74.5 76.5 71 .8 73.9 74.3
to HS 602 to 758 75.0 75.3 74.3 76.8 74t.4 77.3 77.5 73.8 76.2 75.7
17 K 1401 17 74.0 / J.J 71 .8 72.0 712.9 7R tr, 760 72.3 74.9 73.7
18 PBW 72s 18 77.8 /o.u 78.5 75.8 77.3 7',t.1 76.5 768 72.0 75.1 76.3

wH 1184 19 74.8 74.0 78.0 74.8 76.8 7ti.7 76.3 77.3 72.8 75.5 75.6
20 Rai 4418 20 75.5 75.5 78.0 773 76.8 76.6 77.0 76.5 73.0 75.5 76.2
21 K 1402 21 74.8 765 78.0 73.5 75.8 7a;.7 75.3 76.0 ir 5.5 74.9 75.4
zz HD 3182 22 74.8 / J.5 77.8 743 74.8 7tt.0 75.3 773 72.3 75.0 75.0
z5 HD 2967 (c) ZJ od. J 74.3 /o.u 72.8 74.8 7:t.2 75.8 76.3 71 .0 74.4 73.7
24 JKW 205 24 74.8 77.3 ov.6 73.5 70.3 77.3 ov.u 72.2 73.0
25 PBW 727 25 76.0 75.8 78.5 74.0 74.0 7ti.7 /o.J 77.5 72.3 75.4 75.6
zo NW 6047 zo 73.0 74.3 76.5 -74 E 74.8 7t\.6 74.0 77.0 71 .0 74.0 74.4
27 PBW 726 27 76.8 75.8 / o.o 72.0 77.3 7tt.7 763 72.8 75.5 75.6
28 wH 1183 28 75.3 72.3 75.0 | 3.5 68.5 712.9 75.0 / o.J 72.8 74.7 73.6
ZJ uP 2904 ZY 69.8 74.0 76.8 74.0 76.0 7 t1.1 73.3 73.0 73.9 74.0

DBW 160 30 7r',',) 745 76.5 -7A E 74.5 7t\.9 74.0 743 75.5 74.6 74.8
3'1 DBW 162 72.5 73.3 75.8 75.8 7t\.1 71 .0 760 70.0 72.3 73.5
5Z BRW 3763 JZ 75.8 73.0 / o.u / o.u / o.u 7!i.4 /b.J 74.8 73.8 75.0 75.2

uP 2903 72.5 77.8 73.3 76.0 7!i.2 73.5 72.0 73.9 74.7
34 Mahvco Goal AA 72.8 74.3 75.8 73.8 74.8 7tt.3 75.5 71 .5 74.4 74.4

DBW,16'1 74.5 70.8 74.5 72.8 72.8 7i1.1 735 69.8 72.2 72.8
Jb HD 3181 JO 74.0 74.8 78.5 74.3 76.3 7ti.6 73.3 770 71 .8 74.0 75.0

DBW ,157 37 75.3 77.3 78.8 77.O 76.8 7i'.0 76.5 /o.u 75.3 76.4
HD 3'184 38 72.8 | 2.5 77.0 73.8 75.8 7tt.3 to.5 75.3 72.8 74.8 74.5

39 NW 6050 39 76.3 74.5 77.5 75.3 74.8 72;.7 74.8 76.3 72.5 74.5 75.3
40 HD 31 83 40 75.3 75.8 78.5 75.8 77.0 7€i.5 75.5 78.5 74.3 76.1 76.3
41 PBW 728 9l 77.0 76.0 76.0 74.0 74R 73.0 74.3 75.4
42 Ra 4421 42 74.8 7^ E. 72.5 74.8 741.6 74.5 75.0 70.3 73.3 74.1
43 Ra 4419 4,7 75.8 78.0 76.5 76.8 7€i.6 76.8 77.0 73.0 75.6 76.2

HUW 702 44 76.5 75.0 74.5 7ei.2 76.8 78.0 73.5 76.1 76.2
45 uP 2905 45 78.0 76.5 78.3 77.0 78.0 77',.6 77.8 768 72.5 75.7 76.9
46 uP 2902 46 74.0 78.0 76.3 76.5 7€i.0 76.8 72.5 75.2 75.7
47 HD 3185 47 72.8 74.5 77.5 74.8 75.3 75.0 76.5 72.3 74.7 74.9
48 wH 1185 48 74.5 753 78.0 / o.u 74.0 75i.6 74.3 76.5 72.5 74.4 75.1
49 Rai 4417 49 /o.u 77.0 79.5 75.0 774 77',.1 76.8 73.5 75.5 76.5

Mean 74.0 74.5 77.0 74.3 75.5 74t.1 75.1 76.3 72.2 74.5 74.9
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Table 3: Protein content (%l of T.aestivum genotypes in NIVT-1A
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1 wH '1182 01 I r.o 12.2 't 1.9 12.2 12.3 1i2.1 12.9 10.4 11.5 11.6 11.9
z HD 2733 (C) 02 44 

^I t.a 12.1 11.7 12.5 12.0 11.9 13.0 10.7 I z.+ 12.1 12.0
DBW 158 tt{ 12.0 12.0 1 1.8 t .z 12.8 1i2.4 13.4 10.2 tz.o 12.1 12.2

A wH 1105 (C) 04 ILO 12.1 12.2 12.1 '1 1.9 112.0 12.8 10.4 12.9 12.0 12.0
BRW 3762 05 | 2.5 I z.o I J.Z 13.7 12.7 1"2.9 14.3 10.9 12.8 '12.7 12.8
HUW 701 06 1 1.9 13.0 tJ.z IJ.U 12.8 '112.8 13.4 1 '1.5 12.8 12.8

7 PBW 724 07 11 .4 1 1.8 13.8 1 1.9 I t.o 12..1 12.4 9.8 1 1.9 11.3 11.8
8 HD 3186 08 I z.z 12.3 11 I 14.7 tJ. I 11t..8 14.3 11.1 '13.8 13.1 12.9

HD 3'180 09 11 .7 I t.o I t.o 1? ? 1 1.5 112.0 13.5 10.8 I J.Z 12.5 12.2
'10 uP 2901 10 11 .4 12.7 11.9 12.2 I t.o 1?-.0 13.2 10.7 1? R 12.6 12.2
11 K 0307 (C) 11 10.7 13.0 12.2 tz.o 1lt_.4 127 10.7 11.1 11.5 12.0
12 JAUW 635 12 I t.3 9.9 122 I z.c 12.1 11.6 13.2 10.6 13.0 12.2 11.9

wH 1186 13 lt t 11.7 12.4 12.7 I z.c 1"2.3 1'1.9 10.1 11.9 11.3 11.9
14 DBW 159 4AIT 1'1.8 I z.o 11 ? 12.0 11 .8 11.9 12.4 10.8 1 1.8 11.7 11.8

DBW 156 tc 12.0 tJ. / 11.2 I z.J 12.4 1it.4 10.0 tz.c 12.0 12.3
Ih HS 602 '1 1.8 11 .4 I z.o 124 I I.C 11.9 12.8 10.0 I z.o 11.8 11.9
17 K 1401 17 tz.5 12.1 tz.c tz.o 12.1 11 .3 12.7 9.9 I z.o 11.7 12.1
18 PBW 725 18 11.9 128 11.7 12.9 I z.c 12-4 IJ.J 11 .1 12.0 12.1 12.3

wH 1184 19 11.8 12.0 13.1 127 | 2.3 1"!..4 I z.o 104 12.2 11.7 12.2
20 Rai 4418 20 12.1 10.9 I z.J 1it.5 13.8 11.0 13.8 '12.9 12.7
21 K 1402 21 117 1'1.5 13.0 12.8 tz.Y 1i!..4 '13.9 '115 13.0 12.6
22 HD 3'182 zz 12.7 | 2.5 1'1 9 I z.J tz.c 1ia.5 1? O 1n ? 11 .7 11.9 12.3
z5 HD 2e67 (C) ZJ I l.o tz.J 12.8 tz.o 12t.6 12.4 9.5 12.4 11.4 12.1
24 JKW 205 24 10.7 10.9 tz.3 12.2 11 .7 11 .6 14.0 12.7 12.0 11.8
25 PBW 727 25 'l 0.8 11.2 44 AI t.- 12.0 I t.o 11.4 I z.J 9.5 13.4 11.7 11.5
26 NW 6047 12.1 12.2 12.3 12.3 12t..1 IJ.J 104 12.0 11.9 12.0
27 :PBW 726 27 I t.c 12.4 14.4 12.4 12.1 12t..6 12.7 Y.6 11.7 11.4 12.1
28 wH 1183 28 10.9 12.2 I t.o 10.9 11.8 11.5 12.4 8.7 '1 1.5 10.8 11.3
ZJ uP 2904 ZY 117 14.7 13.9 14.0 12.3 1 3i.3 14.2 '10 8 I z.o 12.6 13.0
1t I DBW 160 30 tz.u 11 .4 I t.:, tz.o 12.0 121.0 I z.v 12.7 12.6 12.2

DBW 162 31 '11.9 11 .5 12.2 11.7 1'1.9 11.9 13.7 12.7 12.0 11.9
32 BRW 3763 32 1'1.8 l2 0 t5.z l z.J 12.7 12t.8 12.8 10 8 12.2 11.9 12.5

uP 2903 '1 1.8 12.2 10.7 12.7 11.2 11.7 12.8 101 12.8 11.9 11.8
34 Mahvco Goal 34 11.3 12.6 12.8 13.9 tJ.o 12.8 13.7 11.1 tz.o 12.5 12.7
?q DBW161 35 12.8 1? ? tJ.z tz.o 13,.1 14.0 11 4 12.7 12.7 13.0
36 HD 31 81 JO I z.Y 13.5 12.2 13.7 12.1 12,.9 13.4 10.4 12.1 11.9 '12.5

37 DBW 157 11 .0 tz.o 12.8 12.8 11 .4 12.1 12.3 110 114 1'l .7 '12.0
38 HD 3184 38 1 1.0 1A 7

t+.1 12.5 13.9 l? n 13.0 13.8 10 6 tz.o 12.3 '12.8

NW 6050 39 127 13.7 I z.v 13.8 12.2 13.1 14.3 112 | 5.2 12.9 13.0
40 HD 3183 40 12.0 10.6 11 .0 11.9 1 1.5 11.4 12.7 10.1 11 .7 11.5 '|'1.4
41 PBW 728 41 1 1.5 13.1 13.7 12.8 12.5 12.7 1? O 10.3 1? ? 12.5 12.6
42 Rai 4421 42 tz.o 1 1.5 11.1 13.1 12.3 14.3 11 .5 141 13.3 12.7
43 Rai 4419 43 '1 1.9 tz.3 tJ.o 13.4 12.8 12.8 10.6 12.1 12.1 12.s
44 HUW 702 44 12.1 14.2 12.4 4a 4 13.0 12.9 14.6 10.6 tz.6 12.7 12.8
45 uP 2905 45 13.2 12.9 14.2 14.0 13.4 13.5 13.8 1 1.0 tJ.z 12.6 13.2
46 uP 2902 46 12.2 12.3 14.5 13.1 13.1 14.3 11 .3 12.3 12.6 12.9
47 HD 3185 47 1 1.5 12.0 12.8 1 1.6 12.3 13.0 1 0.5 11 .7 11.7 12.1
48 wH 1185 48 1 1.9 12.2 10.4 11.9 | 2.6 11.8 1? ? 10.0 12.0 11.8 11.8
49 Rai 4417 49 12.0 tJ.d 12.0 14.1 13.2 13.0 1? O '10.5 12.6 12.9

Mean 11.8 12.4 12.4 12.9 12.3 12.4 13.3 10.5 12.6 12.1 12.3
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Table 4: Sedimentation value (ml) of T.aestivunl genotypes in NIVT-1A
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1 wH 1182 01 45 44 49 cl 40 4f6 49 40 44 44 45
z HD2733(C) 02 32 34 :i5 35 35 35

DBW 158 03 40 40 42 37 43 4f0 llEAJ 39 40 40
4 wH1105(C) 04 44 46 50 41 50 4t6 48 40 47 45 46

BRW3762 05 48 A-7 53 50 51 42 46 46 48
6 HUW 70,1 06 38 40 44 38 41 4t0 44 35 39 40
7 PBW 724 07 41 A1. 45 ?o Atr, 413 48 ?R 43 43 43
8 HD 3186 08 37 40 42 41 43 4t1 46 41 39 42 41
9 HD 3180 no 46 +l 47 AE AE. 4,5 56 T- 47 49 46
10 uP 2901 10 34 33 35 3i4 40 JU 34 34
11 K 0307 (C) 11 30 5Z 35 3;2 40 28 29 32 32
12 JAUW 635 12 ?7 43 38 3;8 45 JY 41 42 40
IJ wH 1186 13 47 41 46 43 43 4.4 48 1.7 44 43 44

DBW,159 14 40 43 44 AE, 42 4.3 50 40 42 43
15 DBW 156 tc 46 48 45 51 48 4.8 ^tr 43 47 47
to HS 602 to 36 ?q 42 41 39 40 JV 37 39
17 K 1401 17 36 37 42. 44 38 4.0 43 41 40 40
18 PBW 725 18 40 4tr.AJ 45 46 49 4.5 46 39 44 43 44
19 wH 1'184 40 40 40 AEAJ 44 4.2 44 5b 41 40 41
20 Rai 4418 20 44 ^7

AE. 48 50 4.7 50 40 43 44 46
21 K 1402 21 41 42 +z 44 41 4.2 44 41 41 42
22 HD 3182 22 42 41 4tr. 4tr. 48 4.4 45 ^a 44 45 45
23 HD2967(C) z5 45 45 48 50 50 4.8 46 AE 47 46 47
24 JKW 205 24 38 43 42 45 4,1 40 42 42 41
25 PBW 727 25 43 46 47 50 44 4.6 51 JY 45 45 46
26 NW 6047 zo 41 44 44 46 51 4,5 54 A4

-l 48 46
27 PBW 726 27 42 41 39 48 34 40 40
28 wH 1183 28 39 40 41 39 AE. JV 41 42 40
29 uP 2904 29 41 41 44 45 4.2 46 ?R 40 41
JU DBW 160 30 43 42 43 48 4.3 50 41 2A 42 43
31 DBW 162 al r', r',T- 45 44 42 4,3 48 43 43
32 BRW 3763 JZ 35 3l 40 37 AEAJ 5I 40 38
33 uP 2903 {< 43 50 46 49 45 48 45 44 45
34 Mahvco Goal 34 5Z 41 34 36 41 36 36
35 DBW 16,1 35 34 43 41 49 41 50 42 44 45 43
Jb HD 3181 43 48 44 46 46 45 AE 40 40 42 44
37 ,DBW 157 3l 25 3'1 30 5Z 31 3Z 27 30 30 30
38 HD 31 84 46 46 47 46 51 47 cl 42 44 46 47

NW 6050 39 J6 40 41 38 38 44 35 JO 38 38
40 HN ?1R? 40 5l 40 42 38 45 38 40 39
41 PBW 728 A4 37 5l 41 41 39 42 1A 38 39
42 Rai 4421 +z 5l 5d 40 41 39 43 J6 39 39
43 Rai 4419 4143 47 43 45 45 CU 46 6n 49 47
44 HUW 702 4tr.44 4tr, 47 45 trA 47 45 .+J 46 47
4tr, uP 2905 45 42 45 42 43 42 47 41 41 43 43
46 uP 2902 46 46 46 45 50 45 54 45 40 46 46
47 HD 3185 AA47 49 45 5U 48 43 +o 46 47
48 wH 1185 4648 42 48 42 AE. 45 6n 41 43 44
49 Rai 4417 4649 50 AE. 46 5'1 48 44 45 47 48

Mean 40 41 42 43 44 42 47 38 41 42 42
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Tabfe 5: Phenol reaction score (Max-10) of Laes;tivum genotypes in NlvT-1A
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1 wH 1182 01 3.7 5.2 3.4 3.3 3.4 ?R 3.5 3.4
2 HD 2733 (C) vz 3.6 J.Z 35 ?4 J.Z 3.3 3.7 QA 3.5 3.4

DBW 158 tt< 3.4 3.8 3.4 3.0 3.4 3.6 5.1 3.6 3.5
4 wH 1'10s (c) 04 J.O 3.5 3.5 3.6 3.7 3.5 3.6 3.6
5 BRW 3762 3.9 3.4 J.O 3.7 J.Z 3.6 3.6 J.O 3.6 3.6
6 HUW 701 06 3.7 3.5 33 < tl 3.3 3.3 J.O 3.5 3.4
7 PBW 724 07 3.4 3.6 3.1 3.4 3.0 3.3 3.3

HD 3186 2.8 2.6 2.9 2.8 2.8 z.o 2.9 l.u 2.8 2.8
HD 3180 09 3.9 J.b J.O 3.1 3.6 3.4 3.7 3.6 3.6

10 uP 290'1 10 J.Z 2.9 3.1 3.0 J.Z 3.1 3.0 J.Z 3.2 3.1
11 K 0307 (C) 11 3.5 AAJ,a 3.2 3.5 3.4 3.4 3.9 3.6 3.5
12 JAUW 635 12 4.1 3.5 J.Z 3.6 J.l 4.0 3.9 3.9 3.7
13 wH 1186 '13 2.7 2.9 2.5 2.9 2.7 z.t 2.7 2.6 2.7 2.7
14 DBW 159 It

tq 4.0 J.O 3.8 3.6 3.8 3.6 3.6
DBW 156 t3 J.C 31 3.4 3.7 J.d 3.7 3.7 3.6

to HS 602 to 4.2 3.4 3.4 ?n 3.5 3.2 J.U <h 3.3 3.4
K 140117 17 J.6 3.2 3.4 3.1 3.4 3.4 3.8 3.6 3.5

18 PBW 725 18 J.Z J.O 3.5 3.8 3.6 3.7 3.6
19 wH 1184 tv 30 3.5 J.+ 3.4 3.3 {x 3.6 3.4
20 Rai 4418 20 2.7 2.7 2.7 2.8 2.7 2.7 2.8 2.8 2.7 2.8 2.7
21 K 1402 21 J.O 3.'1 J.C 2n 3.2 3.1 J.V 3.5 3.4
zz HD 3'182 22 4.2 J.U 5.2 3.4 3.2 3.4 3.4 3.9 3.6 3.5
ZJ HD 2967 (C) z5 J.b 3.4 J.Z 5.2 3.5 J.b 4.2 3.7 3.6
z1 JKW 205 z+ 4.2 3.6 3.5 3.7 3.6 3.6
ZJ PBW 727 25 J.O ?n J.Z 3.0 3.3 5.1 3.3 3.3
zo NW 6047 26 2.6 2.6 z.o z.v 2.3 2.6 2.6 2.6 2.6 2.7 2.6
27 PBW 726 27 3.4 3.4 ?n 3,4 3.5 J.b 3.4 3.4
28 wH 1183 28 3.7 3.0 3.4 35 3.4 3.9 3.8 3.7 3.6
29 uP 2904 29 44 3.9 5.2 J. l 3,,7 3.7 3.7 3.7
?n DBW 160 JU J.b J.Z 3,6 4.0 3.8 3.7
31 DBW 162 31 4.0 35 J.Z 3.0 3.4 J.Z 3.8 3.9 3.6 3.5
32 BRW 3763 JZ 2.6 z.o 2.5 2.7 z.Y 2,7 3.1 z.J 2.6 2.7

uP 2903 3.9 3.4 4.0 J. l 3,6 3.4 J.l 3.5 3.6
34 Mahvco Goal 34 z.o 2.2 z.o 2.5 2.9 2.6 2.8 2.4 2.6 2.6 2.6
35 DBW,161 J.O J.I 2,4 3.0 3.4 J.O J.Z 3.4 3.4
36 HD 3181 3.9 J.O J. l 3.7 3.5 4.0 J. l 3.9 3.7 3.6
37 DBW 157 J.6 J. l 3.1 3.4 2.9 3.3 3.1 3.5 4.2 3.6 3.4
38 HD 3184 3.3 3.5 J.Z 3.6 3.9 3.5 4.1 3.8 3.7

NW 6050 4.0 3.2 3.5 J. l 3.5 J. l 3.4 3.4
40 HD 31 83 40 3.8 3.3 3.1 3.0 2.9 3.2 J./ 3.4 3.5 3.3
41 PBW 728 41 3.8 3.0 3.0 3.4 3.4 3.8 J.6 3.7 3.5
42 Rai 4421 42 2.6 z.o 2.4 2.8 2.7 2.7 2.8 2.7 2.8 2.8 2.7
43 Rai 441 9 AA 2.7 2.5 2.6 2.8 2.7 2.7 2.6 2.8 z.o 2.8 2.7
AA HUW 702 44 4.6 3.2 2A J.U 3.7 4.0 3.8 3.4 3.7 3.7
45 uP 2905 45 z.J 2.7 2.6 2.8 2.9 2.8 2.9 z.J 2.5 2.8 2.8
46 uP 2902 46 J. l J. l 3.4 3.4 3.4 J.O 3.4 3.5 3.4
A-7AI HD 3185 47 3.6 4.0 3.5 4.1 3.9 3.7
48 wH 1185 48 AE 3.4 3.4 3.7 4.3 3.8 3.7
49 Rai 4417 49 2.8 2.9 z.v 2.8 2.8 2.6 2.8 3.0 2.9 2.8

Mean 3.6 3.3 3.2 3.3 3.1 3.3 3.4 3.3 3.5 3.4 3.3
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NIVT 1B (lrrigated Timely Sown) - Table 6-9

Grain samples of 49 genotypes were received from five locations

(Ludhiana, Hisar, Durgapura, Delhi and Pantnagarr) of NWPZ and three sites

(Pusa, Kanpur and Sabour) of NEPZ. Both the regions registered no difference

in grain appearance score (6.7), sedimentation value (38 ml) and protein

content (11.3 %). The test weight in NWPZ (75.1 kg/hl) was higher than the

adjoining NEPZ (74.2 kg/hl). Grain appearance score varied between 6.2 to

7.1 in NWPZ and 6.1 to7.4 in NEPZ and the best entries NW 0048 (7.1) in

NWPZ and HD 2733 Q.a) in NEPZ were much br:tter than the zonal checks.

Durgapura location of NWPZ and Kanpur of NEP)I-had well developed grains

with grain appearance score 6.8. Test weight in NI//PZ varied between 72.8 to

78.3 kg/hl among the test entries. Best genotype in this region was HD 3189

and best site mean was recorded at Hisar (80.7 l<g/hl). In NEPZ, test weight

range amongst genotypes was 60.1 to 78.2 kgihl and the best entry was

NW 6048. Kanpur location registered better tes;t weight (79.6 kg/hl). The

overall mean was 74.9 kg/hl. Grain protein content in NWPZ was high (12.0 %)

at Durgapura and poor at Pantnagar (10.5 %). Site differences could be

observed in NEPZ also. The overall mean was 11.3 o/o. The entries, NW 6056

and NW 6048 recorded >12.0 %. Site differences were not much in

sedimentation value but tremendous variability exir;ted in test entries in NWPZ

(25-45 ml) and NEPZ (26-47 ml). The entry, HD 3189 excelled in both the

zones with sedimentation value 46 ml. The overall rnean was 38 ml.
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Table 6: Grain appearance score (Max-10) of r.aestivum genotypes in NIVT-1 B
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1 Raj 4422 01 7.0 o.o o.o 6.6 6.4 b.ro o.o 6.2 6.4 6.5
2 K 1404 02 7.0 b.v 6.0 64 6.7 hh 7.2 7.2 7.0 6.8

NW 6056 UJ 74 o.l 6.8 6.9 6.19 6.6 6.6 6.4 6.5 6.8
4 NW 6048 04 7.2 71 7.0 71 7.1 7.4 b./ I.J 7.',| 7.1
5 K 1406 05 65 6.5 o. I 5.9 6.,2 6.7 6.5 6.5 6.6 6.3
o DBW 166 UO o./ o.l 6.8 7.2 6.8 6.i3 6.9 7.1 o.6 6.9 6.9
7 HUW 705 07 6.6 6.9 6.2 tr. i) 6.4 6.5 65 6.5 6.5
8 K0307(c) 08 o.o 6.5 6.6 6.4 6.6 6.15 6.6 6.5 6.9 6.7 6.6

PBW 729 no 6.3 6.5 6.9 6.4 o.z 6.15 6.5 6.7 6.4 6.5 6.5
'10 RaJ 4423 10 64 o.l 7.0 6.'r 7.0 6.7 6.5 6.7 6.7
11 DBW 165 11 o.6 6.4 6.5 6.0 6.5 6..1 6.5 6.7 64 6.5 6.5
12 HD 31 88 12 7.0 68 6.7 7.5 7.'l 7.2 b.b 6.8 7.0
'13 BRW 3759 IJ 6.4 o./ 7.1 6.4 6.tj o.o 6.4 6.4 6.5
14 wH 1187 4AIT 7.6 6.9 7.0 o.l 6.7 7.t) 7.1 b.v 6.4 6.8 6.9

K 1405 7.4 o.l 7.2 o.o 7.1 7.1, 74 7.0 64 6.9 7.0
to HUW 706 to nh 6.7 65 6.5 6.6 6.7 6.0 6.4 6.4 6.5
17 NW 6052 17 6.3 6.4 6.4 6.3 o.z 5.8 o.z 6.1 6.2

wH 1189 1R 7.0 7.2 o.o 71 7.t) 7.1 6.4 64 6.6 6.9
tv K 1408 IY 7.2 7.0 70 o.o 6.7 6.9 b.v o.l 6.3 6.6 6.8

20 HD 3191 20 7.1 6.5 o.z 6.4 6.tt o.Y 6.5 6.7 6.6
21 HD 3'193 21 6.7 o. / o.o 6.9 6.8 6.2 7.1 6.5 6.7
22 HD 3192 22 6.4 64 6.3 6.5 6.4 6.4 o.J 6.3 6.4
ZJ Rai 4415 ZJ o.u 6.0 hl 6.:2 o. l 6.0 6.3 6.1 6.2
24 HUW 703 24 o.l 7.2 6.1 6.7 o.z 5.9 o.b 6.2 6.5
25 JKW 208 ZJ 7.0 o/ o.Y 6.4 6.7 7.2 o.J o.z 6.6 6.6
zo HD 3194 zo 7.3 71 7.2 o.o o.6 7.0 o.I 6.8 6.9
27 wH 1188 27 7.5 70 7.4 o.o 7.0 7.1 /.J b. tt o.Y 7.0 7.1
28 HD 3187 28 7.0 67 6.8 7.1 6.9 6.9 o.o 6.7 6.7 6.8
29 K 1407 29 68 o.6 6.5 o./ 6.;' 6.4 o.z 6.4 6.6
JU HUW 704 2n 71 70 7.0 o.d 6.8 71 6.4 o.o 6.7 6.8
31 BRW 3767 JI 7.2 o.6 LZ o.J o.v 6.9 7.3 7.1 6.4 6.9 6.9
32 BRW 3765 3Z 7.0 o.z 6.4 6.i' b.J 6.6 5.6

HUW 707 7.2 7.2 7.4 6.5 7.11 7.0 6.6 6.5 6.7 7.0
34 PBW 730 34 7.2 6.9 6.4 6.4 6.7' 7.1 6.9 6.4 6.8 6.8
35 Jt('tu 207 35 6.5 o.d 6.7 6.t; 6.7 6.4 6.2 6.4 6.5
JO HD 31 90 6.8 6.6 o./ 6.4 o.o 6.€; 6.4 6.6 o.z 6.4 6.5
27 DBW 164 o.o 7.1 o.d 6.9 o.6 6.5 6.7 6.8
38 uP 2907 6.4 6.5 6.9 7.0 6.4 6.€; 7.0 6.6 7.0 6.9 6.7

PBW 731 t.u 6.5 o.u 6.4 6.5i o.o 6.4 6.4 6.5
40 HD 3'189 40 7.5 7.4 6.7 o.o 7.Cl 7.4 6.5 6.7 6.9
A4 uP 2906 41 7.0 6.9 7.0 7.2 7.Cl 6.5 7.1 6.3 6.6 6.9
42 HD 2e67 (C) 42 7.0 6.7 o.J 6.9 6.€i 6.4 6.7 6.6 6.6
43 DBW,I67 43 6.8 7.1 6.9 7.1 6.8 6.Sl 6.9 6.4 6.7 6.7 6.8
44 uP 2908 o_d 6.5 7.1 6.€; o. I b.J 6.6 6.6
/1EAJ NW 6054 45 7.2 7.1 7.1 6.4 6.7 6.gl 7.1 o./ 6.9 6.9 6.9
46 HD 2733 (C) 46 6.7 7.0 6.4 h6 6.6; 7.4 t.5 7.4 6.9
A-7 NW 6049 47 7.0 6.4 6.5 67 6.7', 7.1 o.z b.5 6.5 6.6
48 DBW 163 48 71 6.9 6.8 6.5 6.7 6.8 7.0 6.7 6.7
49 tulwH 1105 49 7.4 71 6.6 b.v 6.9 7.0t 7.0 6.7 6.7 6.9

Mean 6.9 6.8 6.8 6.5 6.7 6.7 6.8 6.6 6.5 6.6 6.7

IIWBR Progress Report, 2014-2015, Quality, Vol. lV -'15-



Tabf e 7: Test Weight (kg/hl) ot T.aestivum genotypes in N|VT-18
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1 Rai 4422 01 76.0 74.7 72.4 68.3 72.6 72.8 73.2 76.2 69.5 73.0 72.9
az K 1404 02 785 747 75.9 77.2 79.2 77.1 76.6 28.7 75.1 60.1 70.7

NW 6056 03 78.4 754 7E. A 74.7 74.9 75.8 74.5 /o. I 73.8 74.8 75.4
4 NW 6048 04 78.8 78.1 76.6 77.7 76.4 77.5 79.6 78.7 76.2 78.2 77.8
5 K 1406 05 70.5 79.8 75.0 74.7 73.5 74.7 78.3 73.9 72.6 74.9 74.8
6 DBW 166 06 75.5 76.0 73.0 76.5 76.8 75.6 76.5 73.7 74.7 75.2
7 HUW 705 07 -7' tr 74.7 75.7 72.0 73.7 74.1 76.3 75.7 71 .9 74.6 74.3
8 K0307(c) 08 77.2 77.3 76.0 755 74.8 76.2 76.4 758 75.1 75.8 75.0

PBW 729 09 78.4 75.3 764 77.0 75.2 76.5 /o.u 77.6 75.8 76.5 76.5
10 RaJ 4423 10 76.8 I o.z 756 75.5 762 76.1 78.1 76.5 75.0 76.5 76.2
11 DBW 165 11 78.4 78.0 73.4 70.6 74.6 75.0 76.6 71.7 71 .0 73.1 74.3
12 HD 3188 12 79.9 80.7 78.1 752 77.7 78.3 78.5 78.4 71.7 76.2 77.5

BRW 3759 IJ 75.9 t 3.z 758 72.9 75.8 75.1 75.2 74.9 72.5 74.2 74.8
14 wH 1187 t1 /o.d 75.3 / J.O 75.8 76.1 7E. A 76.7 74.3 75.5 75.8
tc K 1405 77.4 / o.u 77.4 76.0 75.2 73.0 75.5 75.8
to HUW 706 76.6 /r).u 70.5 74.7 77.1 75,0 I C.Z 734 74.3 74.3 74.7
17 NW 6052 17 77.5 758 I Z.J 72.5 72.4 74.2 74.0 69.7 od.z 70.6 72.9
18 wH 1189 18 76.5 77.2 758 744 75.5 75.9 76.7 74.9 71 .0 74.2 75.3
'19 K 1408 1q /o.b 76.0 74.6 -74 a 75.4 75,4 75.0 75.0 71.2 73.7 74.8
20 HD 3'191 20 I I,J 72.8 69.5 74.7 739 75.2 76.4 73.5 75.0 74.3
21 HD 3193 21 77.1 -7r', a 75.3 76.0 75.8 75,7 75.4 76.7 75.1 75.7 75.7
22 HD 3192 22 76.5 76.7 73.8 74.0 I Z.V 74,8 / b.u 7q? 73.9 74.4
ZJ Rai 441 5 ZJ to.z / J.O 71 .5 73..2 75.1 74.9 06.6 72.9 73.1
24 HUW 703 24 76.9 /o. I 76.2 74.0 70.3 74,7 75.8 75.7 72.6 74.7 74.7
25 JKW 208 ZJ 77.8 763 76.5 73.4 to.5 76,'l 77.3 76.4 73.0 7s.6 75.9
zo HD 3194 26 77.7 73.0 /b.d 72.5 75.3 75,1 i/O.U 76.1 / u.o 74.2 74.8
27 wH 1188 27 79.1 77.4 76.5 74.1 79.8 77.4 77.4 77.0 76.6 77.1
z6 HD 31 87 z6 77.8 /o.J 75.8 77.5 75.1 76.5 /o.o 74.4 71 .8 74.3 75.7
29 K 1407 29 78.2 75.5 75.2 74.3 i.O.J 75.9 75.7 74.6 / t.c 73.9 75.2
JU HUW 704 30 77.5 77.5 76.4 75.5 76.6 77.7 72.8 75.3 76.1

BRW 3767 JI 765 74.6 73.7 75.6 74.9 77.4 77.1 75.9 75.3
3Z BRW 3765 5Z 75.6 76.0 73.7 69.9 72.1 73.5 7 5.1 76.7 74.0 73.7

HUW 707 77.0 76.8 /b.u 76.7 74.6 76.2 73.7 78.2 71 .4 74.4 75.6
34 PBW 730 34 74.8 /o. I 73.7 71.7 73.2 73.9 76.0 72.1 71.2 73.1 73.6
35 JKVU 207 74.6 72.4 75.9 71 .9 72.8 73.5 71.7 74.1 68.0 71.3 72.7
JO HD 3190 75.5 72.8 73.4 73.0 76.6 74.3 76.7 70.9 73.7 74.1
37 DBW 164 37 75.5 73.7 75.3 71.2 73.9 74.3 75.8 72.3 74.1 74.0
38 uP 2907 ?R 79.7 77.7 77.3 75.7 76.8 77.4 76.4 78.4 74.3 76.4 77.0
39 PBW 731 781 78.7 / o.o t z.J 79.2 77.O 76.4 76.5 75.5 76.4
40 HD 3189 40 76.8 73.7 71 .4 72.5 74.3 /J.J 72.9 73.2 73.1 73.9 l

41 uP 2906 41 77.0 76.1 76.3 76.0 73.2 76.2 72.3 73.9 75.2
42 HD 2967 (C) 42 76.7 77.6 75.2 72.7 /o. I 75.7 75.0 75.6 74.5 75.0 75.4
A1 DBW 167 43 76.4 77.3 77.2 79.4 77.5 77.6 76.6 77.3 75.1 76.3 77.1
44 uP 2908 44 75.1 77.3 ov.z 73.2 75.9 74.1 72.0 74.2 72.0 73.3
45 NW 6054 45 75.8 72.1 72.6 72.1 71 .8 72.9 74.5 I Z.J 73.5 73.1
46 HD 2733 (C) 46 75.0 76.3 70.0 71 .4 76.4 73.8 75.6 I J.Z 74.3 76.4 74.8
AA NW 6049 A-7 I A.Z 75.4 72.3 74.9 74.9 -71 A 74.2 70.8 72.8 74.1
48 DBW 163 48 77.1 76.4 76.9 74.4 75.3 76.0 74.4 76.2 72.0 74.2 75.3
49 wH 1'105 (C) 49 77.7 77.3 74.7 74.3 7 5.1 75.8 77.5 72.4 72.0 74.0 75.1

Mean 76.9 76.1 74.7 74.0 75.2 75.4 75.6 74.5 72.6 74.2 74.9
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Tabf e 8: Protein Content (%) of T.aestivum genotypers in NIVT-18
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1 Rai 4422 01 14.8 11 4 12.1 10.8 I t.o 12,'l 12.0 10.8 10.4 11.1 11.7
z K 1404 02 11.2 102 10.1 13.2 10.8 11.1 11.2 12.1 12.1 11.5

NW 6056 03 I t.o 10 5 I J.Z I J.Z 12.4 12.2 14.4 11.4 12.7 12.5
A NW 6048 o4 tz.z 117 13.9 12.3 12.7 14.1 11.4 11.3 '12.2
5 K 1406 05 10 8 tz.Y 11.8 11.1 11.2 10.2 11.1 11.2

DBW 166 06 9.7 I z.o 14.0 10.2 11.9 10.6 10.5 '1 1.6 10.9 11.5
7 HUW 705 07 tu.o 8.6 9.9 1'1.6 11 AI t.a 10.4 12.2 9.9 10.0 10.7 10.5
8 K0307(c) 08 1 1.5 107 u.l 1'1.8 v.J 10.5 13.8 10.8 12.7 11.3

PBW 729 09 10.3 9.6 10.1 I t.o 8.1 9.9 tz.o 10.5 10.9 11.3 10.5
10 RaJ 4423 '10 10.2 tz.o 11 .2 10.8 11 .1 11.2 12.5 10.2 10.9 11.2 11.2
11 DBW toc 11 110 102 I t.o '1'1.8 11 .1 11.3 | 2.5 | 2.5 11.4 11.4
12 HD 3188 12 9.5 11 1 1 1.0 9.0 10.0 tz.6 9.4 11.9 10.7
'13 BRW 3759 13 1 0.3 9.0 11.2 '1'1.8 12.0 10.9 12.1 9.6 10.5 10.7 10.8
4AIT wH 1'187 14 41 t

I t.a 9.3 1 1.9 11.2 v.v 10.7 12.2 15.0 10.3 12.5 1'l .4
'15 K'1405 t3 98 99 tu.o 10.8 10.5 10.3 12.7 13.2 1'1.0 12.3 11.'l
to HUW 706 to 't 1.5 10.2 10.8 11.7 9.4 10.7 R1 11.2 9.6 10.3
17 NW 6052 17 9.8 1'1.6 8.1 9.8 '1 1.0 10.8 '10.1 10.6 10.1
18 wH 1189 18 10.5 10.8 I t.o 10.3 8.8 10.4 13.2 tz.J 13.2 11.5
19 K 1408 13.2 44 AI t.- 13.4 11.2 11 .4 12.1 11.8 tz.5 9.5 11.2 11.8
20 HD 3191 20 11.7 tu.o 12.2 99 12.9 11.5 11.4 12.1 9.7 11.1 11.3
21 HD 3193 21 13.1 1'1.0 10.8 12.2 10.8 11.6 '10.5 10.1 9.6 10.1 11.0
22 HD 3192 22 11.5 10.9 12.3 11.6 10.5 11.4 tz.o 14.7 10.2 12.5 11.8

Rai 4415 ZJ 11 .1 :r. o 11 .1 11.2 10.8 10.8 12.3 10.2 12.2 11.6 11.1
24 HUW 703 24 14.3 9.7 12.2 12.0 v.d 11.6 Y.O 1 3.8 10.0 11.1 11.4
25 JKW 208 25 9.1 10.5 9.4 44 

^ 10.9 10.3 I t.o 8.4 12.8 10.9 10.5
zo HD 3194 zo '11.8 '10.5 12.1 10.9 11 .1 11.3 10.1 8.5 12.9 10.5 11.0
27 wH 1188 27 I t.o 10.2 13.2 10.2 11.0 11.2 8.2 11.7 10.4 10.7
28 HD 3187 z6 13.1 11.2 15.1 10.4 11.9 8.1 10.2 tz.o 10.4 11.4
29 K 1407 ZY 14.9 44 r',I t.t J.Z 12.1 10.1 11.5 1 0.3 9.0 12.0 10.4 11.1

HUW 704 <t I 12.8 10.4 11.7 10.7 10.2 11.2 7.8 1 1.0 9.5 10.6
31 BRW 3767 31 14.9 10.2 12.2 1 0.5 13.1 12.2 8.8 8.1 13.4 10.1 11.4
32 BRW 3765 5Z 13 0 1'1.8 12.9 11.8 10.2 11.9 6.t 10.1 12.2 10.2 11.3
33 HUW 707 11.1 12.2 11 .1 ln A 10.9 10.8 12.0 12.3 11.7 11.2
34 PBW 730 34 1'1.9 12.1 12.2 10.3 11 .1 11.5 11 .4 13.8 11.2 12.1 11.8
35 JKW 207 9.4 10.2 10.2 J.Z v.v 9.t! '10.3 8.7 tz.o 10.5 10.1

HD 3'190 11tt 1 10.8 12.7 '1'1.0 11 .1 11.3 11.2 11.1 10.7 11.1
37 DBW 164 37 1 1.0 10.9 11R vx 9.5 10.6 11.4 tu.z 10.5 10.7 10.6
56 u? 2907 <x 11.5 I J.Z 10.2 11.1 12.0 12.1 9.9 12.5 11.5 11.8
39 PBW 731 1 5.0 11.2 12.4 12.3 12.0 12.0 13.7 11.9 12.0
40 HD 3189 40 14.2 1? q 13.2 11.4 '12.3 10.4 9.'1 13.2 10.9 11.8
r',4 uP 2906 41 I t.o 11.4 tz.o 12.0 11 .7 'l'1 .9 12.0 7.8 12.2 10.7 11.4
4Z HD 2967 (C) 42 11 .4 1? ? tu.o 1 0.3 10.3 1'1.2 12.2 10.8 10.8 '11.0

43 DBW 167 43 '1'1.9 13.2 10.8 10.7 10.2 11.4 12.1 10.5 1'1.8 11.5 11.4
44 uP 2908 44 14.1 12.8 1n q 12.7 10.2 12.1 10.2 10.8 12.2 11.1 11.7
45 NW 6054 45 1A E tz.v qn '10.8 11.2 lz.o 11 .4 10.0 11.3 11.2
46 HD 2733 (C) 46 14.6 12.6 12.2 10.4 12.7 12.5 v.z 9.0 9.8 9.3 11.3
AA NW 6049 47 11.5 12.0 12.1 11.0 11.2 10.2 '10.5 10.6 10.9
48 DBW 163 48 14.3 12.1 14.2 13.2 10.5 12.9 13.2 12.3 10.8 12.1 12.6
49 wH 1'105 (C) 49 12.2 11.8 tz.6 12.6 11.2 12.1 ILO 1 0.5 14.1 12.1 12.1

Mean 12.0 11.1 11.7 11.4 10.5 11.3 11.2 10.9 11.3 11.2 11.3
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Tabf e 9: Sedimentation value (ml) of T.aestivum genotypes in NIVT-18
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1 Rai 4422 01 31 22 25 JZ 25 27 ZJ z6 27 26 27
Z K 1404 02 34 JI 5Z 40 34 27 31 35 31 33

NW 6056 n? 36 32 37 44 37 ^tr 38 37
I NW 6048 04 37 32 40 36 3'1 36 46 38 36
5 K 1406 34 JU 3'1 31 JZ 32 26 38 40 35 33
6 DBW 166 UO 40 43 AA-- 40 JZ 40 44 39 40
7 HUW 705 07 35 4tr. 43 cl 50 45 JZ 43 46 40 43

K0307(c) 08 28 24 z5 zo 22 25 22 zo 28 26
PBW 729 09 Jb Jd 46 43 40 34 43 ZJ 35 38

10 RaJ 4423 10 ZV z6 zo 47 30 32 z3 JZ 30 31

11 DBW 165 11 38 42 40 42 3'1 39 34 JV 36 38
12 HD 3'188 12 27 AA 5Z 40 36 27 36 32 34

BRW 3759 40 45 48 40 44 43 JZ 39 36 41
4^ wH '1187 14 43 36 3l ?o 38 29 50 34 38 38

K'1405 15 31 40 Jb 39 36 40 J/ 38 37
to HUW 706 to A4

-l
t4+l 42 39 41 z6 42 40

17 NW 6052 17 41 44 39 34 43 40 JZ 52 +z 42 41

18 wH I 189 18 38 35 Jd 33 40 37 34 38 40 39 38
19 K 1408 t:, 34 32 43 38 36 26 ZY 29 34
20 HD 3191 20 41 44 34 42 40 40 JZ 48 22 34 38
21 HD 3193 21 28 JZ 27 27 30 24 ZV 29 29
22 HD 3'192 zz 47 50 44 44 45 27 59 44 43 45

Rai 44'15 ZJ 35 JO 30 34 31 47 35 38 36
2.1 HUW 703 24 43 40 40 ?q 39 42 J/ 38 39
25 JKW 208 25 51 39 35 34 34 39 30 trn 34 38 38

26 HD 3194 zo 46 40 34 39 JZ 43 38 39
27 wH 1 188 27 42 40 JO 37 /9 46 35 37 37
28 HD 3'187 z6 49 4tr. 46 41 43 53 40 41 42

29 K 1407 ZJ 50 JU 5l 45 56 44 46 45

30 HUW 704 ?n 39 40 5V 35 37 40 46 40 38
31 BRW 3767 31 45 44 A4 40 cz 40 40

32 BRW 3765 32 40 5Z 40 50 5Z 36 31 45 37 37

J5 HUW 707 ?q 34 40 37 40 ?n 35 36
JZ{ PBW 730 34 48 AA 39 /l'1 42 JZ 46 40 39 41
?5 JKW 207 35 36 38 34 34 35 J6 55 46 46 40

36 HD 3190 42 43 +l 42 46 43 41 56 45 47 45

37 DBW,164 JI {q JO 37 41 5l 37 37
38 uP 2907 <x 41 40 J/ 40 39 40 41 40 40 39
?o PBW 731 39 ^4 40 40 44 A4TI 41 AAJT 48 38 40
40 HD 3189 40 A4

-l cl 40 AA 49 45 48 52 41 47 46
41 uP 2906 A4 JO 30 40 5Z 35 30 51 5Z 38 36
42 HD 2967 (C) 42 A4 40 40 42 40 38 44 40 40
43 DBW 167 43 40 tl 41 40 39 44 38 39
44 uP 2908 ,A 5l 40 40 42 40 34 41 43 39 40
45 NW 6054 45 42 JI 40 40 42 47 44
40 HD 2733 (C) 46 34 34 30 33 27 28 29 32
47 NW 6049 A-7 50 38 40 42 44 40 54 4Z 45 45
48 DBW 163 48 45 47 40 42 44 44 40 49 JZ 40 42
49 wH 1105 (C) 49 40 40 34 30 44 42 41 39

Mean 39 39 36 38 38 38 33 44 37 38 38
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NIVT 2 (lrrigated Timely Sown) - Table 10-13

Thirty six entries were evaluated fronn tent centers of Central and

Peninsular zones under lrrigated Timely Sown conditions for different quality

traits. The overall grain appearance score varied from 6.7 (UAS 372, Hl 1607,

GW 471, MP 1311)to 7.0 (JWS 147, N|AW2595, N|AW2539, GW470) with

mean value of 6.8. lt indicates that overall grain appearance was good in both

the zones and all the centers. The overall test weight varied from 74.2 kglhl

(MP 1311) to 79.0 kgihl (cw 473, cw 470) with the mean vatue of 77.0 kg.

Zone wise there was no difference in test weight values. Centre wise it was

lowest in Powerkheda (73.7k9) and highest in Indore (79.1k9). The overall

protein content was in higher range and varierd from 12A% (uAS 372,

CG 1016) to the maximum value of 14.6% (MP 1:309) with the mean value of

13.4%. The overall mean sedimentation value rraried from 40.0 (GW 468,

GW473, CG 1016) to 51.0 (RAJ 4424) with the mean value of 450. Central

zone showed higher value than peninsular zone. tlenter wise it was lowest in

Ugar (39.0) and highest in Junagarh (59.0).
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Table 10: Grain appearance Score (Max-10) of Laestivum genotypes in NIVT 2
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I DBW,170 01 o.l o.Y 7.0 6.8 7.0 6.8 o.o 6.7 6.8

z DBW 169 02 7.2 6.9 6.7 6.5 hv 6.8 69 6.6 6.9 6.9 6.8 6.8

UAS 372 03 7.0 6.8 6.7 o.J 6.7 70 6.5 6.7 7.0 6.8 6.8 6.7

4 Ht 16'10 04 7.1 7.1 7.0 71 o.o 6.9 7.0 o.v 6.9 6.9

5 uP 2909 05 71 7.0 7.0 7.0 7.0 72 7.0 o.v 6.9 6.9

Ht 1608 06 7.0 6.9 71 7.0 6.8 71 o.o 7.5 6.9 6.9 6.9

7 GW 468 07 7.2 6.7 7.1 6.5 7.0 6.9 bd o.o 7.0 7.0 6.7 6.8 6.8

6 147JWS 08 7.2 7.0 7.2 o.o 7.1 7.0 6.7 7.1 7.2 7.0 7.0

v MACS 6671 09 7.1 7.0 o.l 6.5 7.0 6.8 t3 6.7 7.0 6.9 6.9 6.9

10 DBW168 10 6.9 6.9 o.Y o.o 6.8 71 6.9 7.0 o.o 6.9 6.9

11 MP 1309 11 6.9 o.l 7.0 6.4 6.9 6.8 70 6.6 71 6.9 6.8

12 Hr 1607 12 7.0 b.v 6.3 o.d 6.8 6.5 69 6.9 6.4 6.7 6.7

13 RAJ 4424 13 7.2 6.8 7.1 7.0 6.9 70 o.v 7.1 6.9 6.9

1A UAS 370 t+ 7.0 6.8 o.v 6.2 70 6.8 70 6.9 o.l o.Y hv 6.9 6.8

wH 1190 15 6.8 6.8 6.5 6.6 OY b.o o.v 7.1 6.9 6.7

to Ht 1609 to 6.7 7.0 o.o 7.0 6.8 71 6.8 6.8 5.8

17 HP 1960 47 7.0 6.4 6.7 6.8 71 b.b o.o 6.9 6.8

18 MP 1310 18 6.8 o.b 6.4 hv 6.7 70 6.7 7.1 7.0 6.8 6.9 6.8

IY RVW 4232 19 7.0 7.0 o.o b.b 7.0 6.8 70 o.l 7.1 o.6 6.9 6.9

20 UAS 369 20 7.0 7.0 o.6 6.5 6.8 67 6.7 o.Y 6.8 6.8 6.8

21 MP 3440 21 7.1 6.7 b.v o.o 7.1 6.9 71 6.5 6.9 6.9 6.9 6.8 6.9

22 NrAW 2595 22 7.2 7.0 7.1 o.Y 7.0 7.0 72 6.9 7.0 7.2 7.0 7.0 7.0

23 NtAW 2495 ZJ 7.2 o.l o.b 6.8 6.8 70 6.8 6.9 7.0 6.7 6.9 6.8

z+ MACS 6222(C) 24 7.2 6.8 6.9 6.5 o.Y 6.8 7.2 6.8 7.0 7.2 6.7 7.0 6.9

25 GW 473 25 7.0 6.8 7.1 7.1 6.9 6.8 6.8 6.7 6.7 6.8

26 AKAW 478 26 7.2 6.9 7.0 6.7 7.2 7.0 6.8 6.8 7.1 7.0 6.8 6.9 6.9

27 UAS 371 27 7.0 71 6.7 71 6.9 7.1 6.8 7.1 6.9 6.9 6.9

28 MACS 6668 28 6.9 6.7 7.0 6.6 6.7 6.8 7.1 7.0 6.8 6.8 6.8

29 GW 471 zv 6.7 6.7 o.z o.6 6.6 6.6 6.8 6.7 o.6 6.8 6.7

30 MP '131 1 30 6.7 o.o 6.6 6.7 6.7 6.5 6.7 6.9 6.7 6.7

3'1 NtAW 2539 ?1 7.2 7.0 71 6.8 7.1 7.0 I.Z o.o 6.8 7.1 7.0 6.9 7.0

32 PBW 732 3Z 71 7.0 6.9 6.7 6.8 6.9 7.2 6.9 6.9 7.0 6.7 6.9 6.9

(c)Ht 1544 7.1 o.d 7.2 6.4 6.9 6.9 6.7 7.0 6.9 6.8 6.8 6.9

34 GW 469 34 7.1 hv 7.1 6.8 6.9 6.9 7.2 6.7 6.7 7.0 6.8 6.9 6.9

GW 470 71 o.6 6.6 7.1 6.9 7.2 7.0 7'1 o.Y 7.0 7.0

ULr lU lO LU b. tt o.z 7.0 6.8 7.0 6.8 o.o o.o 6.8 6.8

Mean 7.0 6.8 6.9 6.5 6.9 6.8 7.0 6.7 6.9 7.0 6.8 6.9 6.8
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Table 11 : Test weight (kg/hl) of T.aestivum genotypes in NIVT 2
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1 DBW 170 01 78.1 76.9 77.7 74.6 | 6.2 77.1 71',7 72.4 74.9 75.2 75.8 75.2 76.'l

z DBW toY 02 800 777 75.5 74.8 78.9 77.4 7ti.4 75.1 76.4 76.6 77.7 76.8 77.1

UAS 372 UJ 77.0 76.4 75.0 I Z.J 76.3 75.4 7ei.8 75.4 756 78.1 77.9 76.7 76.1

4 Ht 1610 04 81.0 79.4 770 79.6 79.0 oLr.o / b.u 77.4 79.2 79.2 78.5 78.8

5 uP 2909 81 6 786 78.5 74.6 79.7 78.6 8Cr.3 76.1 770 | 6.3 79.1 78.2 78.4

Hr 1608 06 79.4 791 77.3 '7^ tr 78.5 77.8 7St.7 75.5 76.9 79.3 78.4 78.0 77.9

7 GW 468 07 80.2 797 77 .7 75.5 796 78.5 8Cr.'1 77.0 16. I 79.5 79.0 78.9 78.7

8 JWS ,147 08 80.5 787 t 6.l 75.5 79.9 78.7 8Cr.9 76.0 77.5 78.8 79.8 78.6 78.6

MACS 6671 09 77.4 / o.u 74.0 72.2 76.3 75.2 71',.6 73.4 73.4 78.5 76.2 75.8 75.5

10 DBW168 10 78.6 750 75.2 73.4 75.9 75.6 77',.6 73.1 74.7 78.3 / o.u 75.9 75.8

11 MP 1309 11 777 75.6 76.4 / t.o 78.4 75.9 71 .8 75.3 74.8 78.0 77.0 76.6 76.2
1atz Ht '1607 12 78.5 78.8 70.1 79.4 76.7 74.0 | 5.6 75.0 75.9 76.6 75.1 75.9

IJ RAJ 4424 13 80.0 76.7 77.5 72.5 77.8 76.9 I =t.z 75.5 75.9 75.9 78.9 77.1 77.O

14 UAS 370 14 77.5 76.5 75.8 72.7 76.9 75.8 7e'.7 75.0 74.4 78.2 I I.l 76.2 76.0

15 wH 1190 79.1 77.2 75.9 73.5 76.2 76.4 79t.1 to.z 77.0 80.0 78.4 77.4

lo Ht 1609 th 78.4 76.8 75.3 73.0 77.7 76.2 78.0 74.6 7q? 75.1 75.7 75.7 76.0

17 HP 1960 17 79.2 77.7 76.8 74.0 77.6 77.0 79.5 7 5.1 773 78.5 /d.b 77.8 77.4

18 MP 1310 18 77.5 / o.b 750 71 .O 77.6 75.5 77.8 73.2 779 79.1 77.0 77.O 76.2

19 RVW 4232 10 79.1 78.1 75.5 74.4 78.4 77.1 77.6 75.0 76.0 78.5 78.0 77.0 77.0

20 UAb JbV 20 79.4 77.7 75.3 74.2 78.3 77.0 76.2 74.7 75.8 75.0 76.8 75.7 76.3

21 MP 3440 21 79.8 78.0 77.8 73.9 80.0 77.9 79.2 75.6 IO.I 77.2 78.4 77.4 77.6

22 NtAW 2595 22 79.1 77.6 77.6 jtr. A 77.7 79.8 to.z 77.8 79.3 79.0 78.4 78.1

z5 NtAW 2495 ZJ 78.9 77.3 72.8 73.4 75.6 78.2 75.8 IO.Z 77.9 77.7 77.2 76.4

24 MACS 6222 (C) 24 80.8 77.7 78.9 76.5 78.6 78.5 80.6 75.4 77.0 79.2 78.2 78.4

25 GW 473 25 80.8 79.0 80.2 74.0 81.2 79.0 80.1 77.8 77.9 79.2 79.7 78.9 79.0

zo AKAW 478 zo 79.3 76.7 77.3 73.1 80.3 77.3 77 .5 75.6 74.8 76.9 76.3 76.8

27 UAS 371 27 t Y.6 78.0 78.0 /o. I 80.'1 78.4 79.4 72.7 77.1 77.8 77.0 76.8 77.6

z6 MACS 6668 28 78.6 76.4 76.8 74.7 79.4 77.2 78.8 75.7 75.0 76.2 76.7

29 GW 471 ZY 76.8 I O.Z 73.2 oo.J / J.O 73.6 76.5 72.4 74.2 76.7 75.3 75.0 74.3

30 MP 131 1 30 75.6 7A E. 74.1 70.1 74.4 73.7 74.6 7?1 76.5 74.7 74.2

31 NtAW 2539 JI 79.4 77.5 77.6 75.4 79.8 77.9 78.2 74.2 75.9 77.5 77.8 76.7 77.3

JZ PBW 732 JZ 79.2 74.9 73.4 77.1 76.1 7A? 75.1 76.2 78.3 77.0 77.2 76.6

Hl 1544(c) 79.5 78.1 70.n 74.5 700 78.2 80.0 75.4 76.8 7RO 79.5 78.1 78.1

2A GW 469 34 80.7 78.6 78.4 75.4 80.5 78.7 75.5 77.6 78.0 77.7 78.2

35 GW 470 35 o t.o 79.9 I t.z 74.9 81.6 79.0 81.3 77.0 77.3 I v.6 79.5 79.0 79.0

cG 1016 5b 77.8 77.2 75.4 I 5.7 76.7 76.1 77.5 75.O 75.2 78.1 76.6 76.4

Mean 79.1 77.3 76.8 73.7 78.2 77.0 78.4 74.9 76.1 77.8 77.7 77.0 77.O
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Tabfe 12: Protein content (%) of T.aestivum genotypes in NIVT 2
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1 DBW 170 01 1?1 13 8 tJ.z 4A 4tT. I 14.3 14.1 13.9 14.7 14.0 14.2 14.9 '14.3 14.2

Z DBW 169 02 12.4 13.3 tc.o 14.7 14.3 13.9 14.8 13.0 11.8 146 13.6 13.9

UAS 372 tt< 115 12.2 14.9 tz.5 13.0 1"?..2 '1'1.8 '11 9 10.9 13.0 11.9 12.4

A Ht 1610 04 | 1.5 tz.o 14.0 14.1 12.5 13.1 13.0 13.2 tz.J 13.8 13.2 13.1

q uP 2909 05 12.8 14.2 15.8 '15.0 14.4 14.4 1,1.0 14.3 134 12.4 tc. I 13.8 14.1

h Ht 1608 06 I z.z tz.Y 14.6 14.4 13.5 13.8 14.0 IJ,J tz.J 1A 1 13.5 13.5

7 GW 468 07 1 1.6 tz.J 12.7 12.7 13.0 119 11.4 I z.o 12.2 12.5

8 JWS 147 08 12.1 tJ. I 14.9 14.5 ,1 ? R 13.7 t.). / 14.0 122 I c.3 I J.I 13.8 13.7

MACS 6671 09 12.0 13.1 t3.J 14.4 1? O 13.7 |,a.c 12.9 1'1.5 13.8 12.8 13.3

10 DBW168 '10 127 tJ.z 15.7 14.9 14.3 1:i.4 13.7 t/6 12.0 t3.z 13.4 13.8

11 MP 1309 11 13.1 tJ.z 172 l.+.1 15.2 1,1.7 15.4 12.7 12.1 15.7 14.1 14.6

12 Ht 1607 12 1'1.9 I Z.J 13 8 14.9 134 13.4 1',1 q 14.0 13.0 '1'1.9 tJ.o 13.2 13.3

RAJ 4424 13 1?7 15.8 4t 4
t+. I to.J 15.2 15.0 1',1 R 15.0 13.4 12.4 tc.z 13.9 14.5

4A UAS 370 14 11.0 12.0 144 14.8 13.2 13.1 '1 1.9 12.4 1 1.8 1'1.6 13.4 12.2 12.6

wH 1'190 tc | 2.1 14.7 1 5.8 14.6 14.2 12.7 13.7 117 13.2 13.0 13.6

to Ht 1609 to 11 .7 128 14.6 14.0 13.4 13.3 Itz.8 13.4 12.0 | 5.2 13.0 13.1

17 HP 1960 17 1 1.8 tJ. I
4r','> 15.4 1? 6 13.6 t.a.o 13.2 12.4 tz.o 12.8 13.2

'18 MP 1310 18 12.3 14.4 tJ.z tJ.z 14.1 1t2.9 14.2 I J.Z I z.J tJ. I '13.1 13.6

19 RVW 4232 10 1 1.8 12.7 14.2 14.2 12.2 13.0 112.7 1? n 12.0 I z.J 12.6 12.8

20 UAS 369 20 11 1 I z.J 14.3 14.4 12.0 12.9 '13.0 14.0 12.1 12.7 13.0 12.9

21 MP 3440 21 12.0 14.6 tc.o 13.7 13.9 '13.8 14.3 12.7 1 1.5 14.0 '|'3.2 13.5

22 NtAW 2595 22 12.4 4a a 1? O 14.9 13.7 13.7 l'l n tz.o tz.3 '1 1.9 13.3 12.6 '13.2

NtAW 2495 ZJ '1'1.9 12.9 1A -7
14.6 13.9 1ir.2 14.2 12.2 I t.o tz.c 12.7 13.3

24 MACS 6222 (C) 24 tz.J 13.4 14.6 16 0 141 14.0 1'\ 1 14.4 'l 1.9 1? ? 13.9 13.3 13.7

25 GW 473 25 4a AI l.a '13.1 12.4 '12.8 13.1 13.1 'l 1.5 12.3 13.2 12.6 12.7

zo AKAW 478 26 IJ.U t3.z 15.2 14.5 14.3 14.4 1t\.2 14.9 12.3 12.7 14.4 13.7 14.1

27 UAS 371 27 I J.Z 14.8 14.2 14.0 14.0 121.3 tc.z 12.4 t5.z 14.9 14.0 14.0

28 MACS 6668 z6 11.2 tJ. I 14.3 12.5 12.9 1') A tz.Y 12.1 1 1.9 12.8 12.5 12.7

29 GW 471 zv 12.4 13.0 14.2 14.1 13.5 ,|.> A 13.2 12.2 1'1.3 13.7 12.5 13.0

JU MP '131 1 30 11.4 12.8 14.6 15 ? 1? q 13.5 tJ.o 12.0 12.1 13.4 12.8 13.2

31 NtAW 2539 JI 12.3 12.8 14.4 15.4 12.8 13.5 1t4.8 14.4 12.1 1 1.9 14.6 13.2 13.3

PBW 732 32 11.8 12.8 15.7 15.1 13.7 13.8 I z!.J 4? q 12.7 1'1.8 l? o 12.9 13.4

Ht 15a4@) 12.0 12.9 12.9 14.5 13.1 13.1 '13.5 13.2 12.1 11 .5 13.5 12.7 12.9

34 GW 469 34 11.4 12.2 14.6 14.5 14.3 13.4 121.0 14.8 11.9 12.1 13.4 13.2 13.3

35 GW 470 12.7 13.4 13.5 14.5 tJ.o 13.5 11\.1 14.0 12.4 tJ.o 13.3 13.4

JO ULr lU lO 11 .1 I z.J 1? O 14.0 tz.J 12.7 12.2 1'1 I 11 1 12.7 '12.0 12.4

Mean 12.1 13.3 14.5 14.8 13.6 13.7 1lt.2 13.8 12.4 12.3 13.8 13.1 13.4
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Tabf e 13: Sedimentation value (ml) of T.aestivum genotypes in NIVT 2
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1 DBW 170 01 40 E.A hl A4

-l 45 48 44 44 41 41 46 43 45

z DBW 169 02 42 63 54 50 52 44 48 41 40 46 44 48

UAS 372 42 46 47 46 36 41

4 Hl '1610 04 49 57 45 45 39 41 40 42 40 43

uP 2909 43 48 50 52 45 45 41 42 49 44 48

o Ht 1608 06 40 6? 54 49 47 48 44 45 42 AA 44 43 46

7 GW 468 07 35 49 42 44 ?o 34 Jb 36 40

d JWS 147 08 38 52 59 45 +z 47 42 42 JO 47 41 41 44'
Y MACS 6671 no 41 54 oz 45 45 49 40 40 41 43 41 45

'10 DBW168 '10 42 49 59 49 48 49 42 40 43 ^1 42 46

11 MP 1309 11 43 OU oz 57 49 54 49 48 41 42 49 46 50

12 Ht 1607 tz 50 57 A-7 43 46 41 42 37 41 39 43

13 RAJ 4424 IJ t7 63 55 52 56 45 48 46 47 49 47 51

1A UAS 370 I+ Jb 45 59 52 41 46 39 38 41 38 42

wH 1190 5l OU 52 47 50 41 35 43 41 39 45

to Ht 1609 to 37 60 45 A4
-l 47 Jb 41 41 39 43

17 HP 1960 17 40 45 JZ 44 48 ?q ?q 41 42 40 44

18 MP 1310 18 42 60 51 49 AE 49 43 4tr. 42 42 43 43 46

i 19 RVW 4232 19 40 cl 40 47 ?o 40 ?R 41 1a+z 40 44

20 UAS 369 20 45 42 47 AA 46 43 42 45 44 46

21 MP 3440 21 42 56 OU 54 46 51 49 49 41 42 47 45 48

zz NtAW 2595 zz 42 57 57 48 45 50 42 40 40 1Z 43 41 45

ZJ NtAW 2495 23 40 51 47 49 50 41 44 40 40 40 45

24 MACS 6222 (C\ 24 5tt 49 60 48 44 48 43 JO 41 42 40 44

25 GW 473 25 34 45 56 43 5I 43 40 34 37 40

26 AKAW 478 zo 44 54 ol 45 49 50 46 47 41 43 48 45 48

27 UAS 37'1 27 45 49 59 44 47 48 45 45 ?o 43 46 44 46

MACS 6668 z6 5t 47 53 47 41 45 40 5V 40 39 42

ZV GW 471 zv 40 45 56 45 47 46 40 41 39 42

30 MP 1311 30 5l 45 OU qn 43 47 40 5l JO A4 39 43

31 NtAW 2539 31 AA 46 OU ql 44 48 40 45 41 42 46 43 46

5Z PBW 732 JZ 41 47 oz 49 47 49 43 43 41 42 46 43 46

Hl 1544(c) 37 45 54 48 42 45 43 42 <h 41 40 42

34 GW 469 34 44 ol 48 A-7 48 42 49 40 42 43 43 45

35 GW 470 40 48 q6 49 44 47 43 44 JY 4Z 43 42 44

cG 1016 Jb 34 42 57 42 ?o 43 40 5t 35 37 40

Mean 40 51 59 48 44 48 41 42 39 40 43 41 45
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NIVT 3A (lrrigated Late Sown) - Table 14-18

Grain samples of 36 entries including four checks, received from eight

centres of NWPZ and NEPZ grown under irrigateC late sown conditions were

evaluated for five quality parameters namely, grain appearance score, test

weight (kgihl), protein content (%), sedimentation value (ml) and phenol test

score (Table 14 A to 18 A). Grain appearance score varied between 4.4

(HUW709) and 6.6 (WH 1192) in NWPZ and between 3.2 (MP 1311)and 5.0

(WH 1192) in NEPZ. WH 1192 was identified as; the best entry in both the

zones with a grain appearance score of 6.6 and 5.0 in NWPZ and NEPZ,

respectively. The highest grain appearance score was recorded at Durgapura

(6.1) in NWPZ and Samastipur (a.6) in NEPZ. Ther mean testweight in NWPZ

varied between 72.3 to 79.5 kg/hl. The best genotype in this region was

HD 3199 and best site mean was recorded at Delhi (78.0 kg/hl). The lowest

test weight was recorded at Pantnagar (74.0 kg/hl). In NEPZ, the range varied

between 66.4 to 75.6 kg/hl. None of the entries wars found better than the best

check Hl 1563 (75.6 kg/hl) in NEPZ. Among the centres the highest test weight

was recorded at Kanpur (74.1 kg/hl). Grain protein content in NWPZ was

highest at Durgapura (13.9%) and lowest at Hisar (11.5%). In comparison to

best check HD 3059 (12.8o/o) the promising entrie,s in NWPZ were JKW 206,

Hl 1961, DBW 172, DBW 173, DBW 174, PBW 736 and MP 1316 with protein

level of 12.9% to 13.4o/o. In NEPZ the protein c;ontent varied from 11.1 to

13.4%. The highest protein content was recorded at Samastipur (13.5%).

Overall sedimentation value varied from a minimum of 34 ml (HD 3197 and

WH 1193) to a maximum value of 46 ml (HP 19t31 and RAJ 4428). Several

entries outscored best check Hl 1563 (43 ml) in N\VPZ and DBW 90 (44 ml) in

NEPZ. Phenol test score varied from 1.6 (UP 2910 and RAJ 4428) to 6 0

(UP 2913) in NWPZand from 1.7 (Hl 1563) to 6.3 (DBW 172)in NEPZ. The

mean phenol test score was equal in both the zones. The lowest phenol test

score was recorded at Delhi (2.9) in NWPZ and at Kanpur (3.2) in NEPZ. On

the basis of overall mean only two entries, WH 1 192 (2.0) and RAJ 4228 (2.0)

were found better than the best check Hl 1563 (2.1).
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Table 14: Grain appearance score (Max-10) of Laestiivum genotypes in NIVT 3A
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1 HD 3199 0'r 5.0AE 66 6.0 5.5i 3.0 4.5 3.7 4.8

z wH 1191 02 5.03.5 6n qn 5.5 4.8i 3.0 3.5 3.3 4.3

NW 6066 03 3.5 4tr, 6.0 5.0 qq 4.9t 3.0 3.0 3.2 4.3

HUW 710 04 AE 4.0 4tr, 4.5 6.5 4.81 3.5 3.5 3.5 3.5 4.3

5 NW 6044 05 50 qn
'E 6.5 7.5 5.1', 5.0 40 4.2 5.1

o MP 1316 06 AE.
-.J 4.0 AE 5.5 6.0 4.91 3.0 3.5 3.2 4.3

7 HP '1961 07 4.0 5.5 5.0 65 5.5 5.3r 3.0 4.5 3.7 4.7

8 HD 31 97 08 5.0 4.5 5q 5.5 4.ei 3.0 5.5 4.0 4.2 4.6

I HUW 709 09 4.0 4.5 4tr, 3.5 5.5 4.4. 3.0 4.0 4.0 3.7 4.1

10 HD 305e (C) 10 6.5 5.5 70 8.0 6.4. 4.0 5.0 4.0 4.3 5.6

11 RAJ 4429 11 6.5 5.0 50 4.5 6.5 5.5i AE.a.J 4.0 4.0 4.2 5.0

12 HD 3198 4atz 50 5.0 5.5 6.0 o.u 5.5; 5.0 4.5 4.2 5.0

'13 DBW 172 13 4.5 c.u 5.5 6.0 6.5 5.5; 3.5 5.5 AE. 4.5 5.1

14 DBW 17,I 14 5.5 5.0 b.5 6.5 5.7 3.0 4.0 4.0 3.7 4.9

tc uP 291 3 t3 h tl 5.5 5.5 6.0 5.6i 4.0 4.5 4.0 4.2 5.1

to K 1412 AE AE. 5.0 5.5 5.5 5.0r 3.0 5.0 3.0 3.7 4.5

17 wH '1192 17 5.5 6.5 7q 7.0 6.6i 4.0 o.u c.u 5.0 6.0

18 uP 291 0 18 5.0 5.0 qn 6.5 5.3 3.0 4.5 4.2 4.9

IY PBW 735 IY ^tr 5.5 q6 5.5 q6 5.3 J.U 5.0 5.0 4.3 4.9

20 HUW 708 20 4.5 4.0 AE. 5.0 5.5 4.7 3.0 3.3 4.2

21 HD 3200 21 4.0 4.0 5.5 6.5 5.5 5.1 4.0 4.0 3.8 4.6

tZZ wH 1193 22 55 4.0 o.u 6.0 5.3 3.0 Atr. AE 4.0 4.8

K 1413 ZJ 5.5 4.0 6.5 7.0 5.3 3.5 J.C 50 4.0 4.8

24 PBW 736 24 c.3 5.0 5.5 6.5 6.5 5.8 3.5 3.5 3.5 4.9

25 DBW 14 (C) 25 5.0 5.0 6q 5.0 t.u 5.5 3.0 5.5 4.0 4.2 5.0

26 DBW 173 26 b.u 5.0 5.5 o.u h tl 5.7 4.0 5.5 4.3 5.2

27 DBW 174 27 5.0 50 o.u 5.5 5.5 4.0 5.5 5.0 4.8 5.3

28 uP 2911 28 4.0 4.0 5.0 4.0 5.5 4.5 4.5 3.8 4.3

29 PBW 734 ZY AE 4.5 5.0 5.5 7.0 5.3 3.0 4.0 3.5 3.5 4.6

5U DBW e0 (C) 30 4.0 4.5 o.u 65 7.5 5.7 5.0 4.5 4.3 5.2

31 K 1414 JI 4.5 6.5 5.7 5.5 4.0 4.3 5.2

JZ PBW 733 5Z qn 5.5 6n 5.5 5.2 4.5 4.3 4.9

JKW 206 4.0 4.5 5.5 4.0 c.u 4.6 3.0 4.0 4.0 3.7 4.3

34 Hr 1563 (C) 34 4.5 5.0 5.5 5.0 +-u 4.8 3.0 4.5 qn 4.2 4.6

35 HD 320'1 6.5 5.0 6.5 o.u 6.1 4.0 qn 4.0 4.3 5.4

JO RAJ 4428 50 J.5 3.5 4.5 o.u o.u 4.7 J.U 4.0 4.0 4.4

Mean 4.8 4.7 5.3 5.6 6.1 5.3 3.3 4.6 4.0 4.0 4.8
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Table 15: Test weight (kg/hl) of T.aestivum genotypes in NIVT 3A
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1 HD 3199 0'1 77.3 775 81 .1 798 82.0 79"5 809 71.2 75.1 77.9

2 wH 1'r91 02 76.4 7 5.4 743 76.6 78.3 76.2 75.3 70.4 67.0 70.9 74.2

NW 6066 03 719 74.2 76.0 78.0 77.7 75.6 69.7 67.6 6'1.8 66.4 72.1

HUW 710 04 75.3 76.4 73.4 74.6 79.2 75,8 74.3 71 .0 64.8 70.0 73.6

5 NW 6044 05 76.0 76.4 774 79.6 79.2 77.7 74.3 760 70.7 73.7 76.2

o MP 1316 06 76.4 75.2 72.7 75.4 78.5 75.6 75.1 71 .1 67.4 7',\.2 74.0

7 HP 1961 07 75.5 77.3 78.0 79.5 79.2 77,9 76.2 76.4 69.1 73.9 76.4

8 HD 3'197 08 78.8 75.4 79.9 79.6 78.4 78.4 75.6 74.9 70.9 73.8 76.7

HUW 709 09 741 72.0 75.2 74.8 / d.J 74.9 72, i 71 .9 69.4 71.4 73.6

10 HD 3059 (C) 10 75.6 78.4 6U.t 78.4 78.2 76.8 70.1 06.J 71.7 75.8

11 RAJ 4429 11 74.9 770 75.3 77.4 79.7 76.9 76.2 74.9 ot.z 72.8 75.3

12 HD 3198 tz I z.o 75.7 77.9 79.7 78.8 76.9 71 .9 r/ J.Y 68.2 71.3 74.8

13 DBW 172 13 74.2 77.8 80.6 81 .1 77.5 78.2 76.3 77.4 ot.z 73.6 76.5

4A DBW,171 14 73.0 765 77.0 |6.t 78 2 76.7 73.4 70.5 68.0 70.6 74.4

uP 291 3 t3 72.4 748 78.5 /b. u 75.5 75.9 7?1 06.z 72.4 74.4

to K 1412 to | 1.O 76.1 741 74.9 74.6 74.5 o/. I 68.8 72.4

17 wH 1192 17 73.9 /o.v 779 79.1 76.9 76.9 74.2 73.5 06.J 72.0 75.1

1R uP 291 0 18 72.8 / o.u 75.2 79.2 77.5 76.1 73.9 74.2 67.4 71.8 74.5

IY PBW 735 IY 72.4 772 73.4 78.9 77.3 75.8 73.4 72.0 oo.z 70.5 73.9

20 HUW 708 20 72.0 727 73.2 71 .6 75.5 73.0 71 .5 67.9 68.2 71.2

21 HD 3200 21 74.0 740 77.8 77.9 /o. I 76.0 /o.u 76.4 64.8 72.4 74.6

22 wH 1193 22 73.7 73.2 73.7 77.3 77.1 75.0 73.4 71 .8 66.8 70.7 73.4

K 1413 ZJ i t.o 70.2 76.2 78.7 74.0 69.5 bJ.U 68.6 67.0 71.4

24 PBW 736 24 71 .9 76.4 /o. I 76.5 75.2 I J.Z 72.0 66.2 70.5 73.5

25 DBW 14 (C) 25 I I.J | 2.6 78.1 76.8 76.7 75.3 75.0 74.8 ov.z 73.0 74.4

26 DBW 173 26 74.5 76.8 75.8 79.5 75.8 76.5 75.8 73.4 oo.u 71.7 74.7

27 DBW 174 27 72.6 76.4 79.9 81.7 78.4 77.8 75.5 76.0 70.0 73.8 76.3

28 uP 2911 28 74.8 759 74.8 78.0 77.3 76.2 717 73.2 67.2 70.7 74.1

ZJ PBW 734 29 72.2 /o.o 7\R 77.0 78.1 75.9 73.9 68.8 69.3 73.5

5U DBW e0 (C) 30 75.7 77.0 77.2 78.3 76.4 74.2 67.3 71.7 74.6

3'1 K 1414 14 74.7 74.6 81.4 du.b 78.4 77.9 75.9 72.9 76.1

32 PBW 733 5Z 76.4 IJ.I 77.4 78.7 78.3 76.9 / t.c oY.d 72.7 76.2

JKW 206 73.7 75.1 77.8 78.0 75.9 76.1 73.2 o6.o OJ.U 68.3 73.2

34 Hr 1563 (C) 34 76.5 77.3 8'1.8 81.1 77.8 78.9 78.8 75.5 72.5 75.6 77.7

HD 3201 7qR 74.8 78.5 78.5 76.8 76.9 70.4 75.9 71.8 75.0

RAJ 4428 JO b6. / 70.0 72.1 /o.J 74.2 72.3 70.4 75.9 69.8 71.3

Mean 74.0 75.5 76.6 78.0 77.7 76.4 74.1 72.7 67.5 7'l .5 74.5
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Tabfe 16: Protein content (%) of T.aestivum genotypes in NIVT 3A
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1 HD 3199 01 ILJ 12.1 1 1.0 11.9 13.2 11.9 tz.6 12.4 10.9 12.0 12.0

2 wH 1 19'1 02 11.6 12.0 10.8 11 .5 12.4 11.7 10.7 13.8 11.1 11.9 11.7

NW 6066 03 11.2 '1 1.9 1'1.5 12.2 12.2 11.8 I t.o 13.2 1 1.5 12.'l 11.9

4 HUW 710 04 10.6 tz.J ILO I z.c 13.0 12.0 11.4 12.2 12.5 12.2

5 NW 6044 05 12.1 12.2 lu.o 129 12.3 1 1.0 11.4 11.9 12.2

o MP 1316 06 1'1.5 12.9 12.4 14.3 12.9 1'1.3 15.1 12.1 12.8 12.9

7 HP 196'1 07 12.9 12.4 12.4 I z.c 15.0 13.0 I z.o tz.o 12.8 13.0

HD 3'197 08 44 AI t.a I l.o I t.o 1 1.6 to.z 12.5 9.8 12.1 '1'1 3 11.1 12.0

Y HUW 709 09 44 AI t.+ 13.2 12.4 13.9 12.2 I z.o 1? R 11.7 12.7 12.4

10 HD 305e (C) 10 120 123 11.2 I Z.J 12.8 11 .7 l2.5 12.6 12.7

11 RAJ 4429 11 I z.o tz.c 119 12.2 15.0 12.8 12.4 IJ.J 13.2 13.0

12 HD 31 98 12 44 
'4 1 1.5 11.2 tz.J 12.0 I z.c 12.8 1 0.9 12.1 12.0

'13 DBW 172 13 1 1.5 13.0 1 1.9 1q o 13.2 13.4 13.8 13.2 13.5 13.3

14 DBW 171 14 '1 1.0 t/6 11.1 11.9 12.0 tz.o tJ.o 12.3 12.8 12.3

tc uP 291 3 10.8 I z.z 10.4 11 4 11.7 tu.o tz.o 12.2 11.9

to K 1412 to 1 1.8 I z.o 11 4 12.9 tJ.c 12.4 12.2 t+.u 12.1 12.8 12.6

17 wH '1192 17 12.2 '11.9 11 .7 lJ. I 14.0 '12.6 12.0 13.3 tz. I 12.5 12.5

'18 uP 29'10 18 1'1.8 12.4 10.8 12.2 13.7 12.2 l? n 13.0 11 .5 12.5 12.3

19 PBW 735 11.2 11.5 11.9 I t.Y 12.4 11.3 11.9 11.9

20 HUW 708 20 1'1.3 121 12.0 12.7 12.9 12.2 | 2.5 13.8 ) 11.4 12.5 12.3

21 HD 3200 21 12.0 12.4 11.2 13.1 13.'1 12.4 41. n 14.5 11.5 13.0 12.6

LZ wH 1193 22 11 .7 1 1.5 10.7 I t.o tz.v 'l'l.7 11.3 12.4 11.1 11.6 11.7

23 K 1413 z5 '1'1.9 tz.o 12.5 tz.c 12.7 12.4 13.4 14.4 117 13.2 12.7

24 PBW 736 24 I t.o IJ.U I z.J 12 2 14.6 13.0 11 .5 14.1 12.0 12.5 12.8

25 DBW 14 (c) 25 1 1.8 1 1.8 tz.o 12.7 14.5 12.7 10.4 13.2 11.9 11.8 12.4

26 DBW 173 zo '1'1.5 13.0 12.6 tz.6 14.4 12.9 11 .1 14.0 tz.o 12.6 12.8

27 DBW,174 ZI 12.2 13.2 12.8 12.2 14.9 13.1 12.2 14.3 12.9 13.1 13.1

z6 uP 2911 28 1'1.9 I t.o 11.2 12.3 tJ.o '12.1 10.7 tJ.b 12.7 '12.3 12.2

29 PBW 734 ZJ 11.0 12.0 10.9 12.1 13.4 11.9 10 9 14.0 12.0 12.3 12.0

<t I DBW e0 (C) 30 I t.J 12.2 I t.c 11.7 13.8 12.1 13.0 1? n 12.1 12.7 12.4

K 1414 ?1 12.6 12.4 1 1.8 12.7 '12.7 13.0 1? O 13.2 13.4 12.9

5Z PBW 733 JZ ILC 12.4 '1'1.0 11.0 14.2 12.0 1 1.3 12.8 10.6 11.6 11.9

JKW 206 12.4 13.'1 12.4 14.2 14.8 13.4 13.1 14.5 12.6 13.4 13.4
AA Ht 1563 (c) 34 11 4 I t.Y 14 t

I J.+ 12.8 14.0 12.3 11.5 I z.c 10.4 11.5 12.0

35 HD 3201 11 .4 1 1.9 10.2 13.4 141 12.2 10.3 '13.8 '1'1.8 12.0 12.1

5t) RAJ 4428 12.4 tz.6 12.0 12.5 14.O 12.7 13.1 13.7 12.6 13.1 12.9

Mean 11.7 12.3 11.5 12.5 14.0 12.4 11.9 13.5 11.9 12.5 12.4
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Tabfe 17: Sedimentation value (ml) of T.aestivum genotypes in NIVT 3A
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1 HD 3199 01 JZ 41 30 /E 4B 39 40 43 3'1 38 39

z wH 1191 02 4335 28 34 41 36 27 6q JO 39 37

NW 6066 30 31 34 42 41 36 30 50 39 37

4 HUW 710 04 4529 35 46 50 41 30 tr.A 40 41 41

5 NW 6044 05 34 40 /9 48 49 40 40 42 3l 40 40

MP 1316 UO 49an 39 48 47 43 42 42

7 HP 1961 07 5238 38 <n 50 46 44 50 42 45 46

8 HD 3197 08 JZ JJ 34 50 37 zo 33 31 31 35

v HUW 709 no 433'1 27 JO 47 37 33 52 41 38

10 HD 305e (C) 10 45 3'1 48 48 41 cl 42 41 4',|'

11 RAJ 4429 11 35 40 38 47 39 JI 52 44 42 40

12 HD 3198 12 34 47 42 38 36 A4 JU 36 37

DBW 172 IJ JI 47 37 46 48 42 45 52 43 47 44

14 DBW 171 14 34 49 JZ 42 50 41 3l 40 43 42

15 uP 29'13 t3 31 42 47 37 30 46 45 40 38

to K 1412 JZ 44 45 49 41 JZ 55 41 41

17 wH 1'192 17 40 37 5'1 50 43 34 50 34 39 42

18 uP 2910 '18 AA 45 44 47 41 48 47 43 42

PBW 735 1q 5Z 35 49 38 31 J5 33 36

20 HUW 708 20 +z 48 47 42 51 35 40 42

21 HD 3200 21 +z JI 49 48 41 43 54 44 42

22 wH 1 193 22 z6 44 35 30 33 34

K 1413 23 AE 49 42 42 46 54 ?o 46 44

24 PBW 736 z.+ 55 53 50 47 52 40 42 45

25 DBW 14 (C) 25 3I JO 40 45 50 42 26 47 34 36 39

zo DBW 173 /6 5Z 49 ?o 49 49 44 30 50 40 40 42

27 DBW 174 zl J/ 50 5t 44 41 34 50 46 43 42

z6 uP 2911 28 42 39 35 44 44 41 30 42 45 39 40

29 PBW 734 29 3'1 41 34 42 43 38 ?n 49 2/l 38 38

DBW eo (C) 30 47 5Z 37 45 39 48 44 40 44 41

JI K 1414 31 44 44 45 47 44 42 50 42 45 44

5Z PBW 733 5Z 46 32 50 39 JU 41 31 34 37

JKW 206 5Z AE 40 48 50 43 J/ 45 42 41 42

34 (c)Ht '1563 34 38 45 48 49 43 42 29 35 40

35 HD 320'1 34 40 zo 50 50 40 ZY 40 40

Jb RAJ 4428 42 52 46 48 45 48 42 48 46

Mean 35 43 34 44 47 41 35 48 38 40 40
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Tabfe 18: Phenol test (Max score 10)) of T.aestivum genotypes in NIVT 3A
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1 HD 3199 01 5 7 4.2 z 5 4 3.7 4.0

z wH 1191 02 4 6 o 4.4 1 5 3.0 3.9

NW 6066 03 5 L o 4.4 z 4 3.0 3.9

4 HUW 710 04 5 3.8 6 4.3 4.0

NW 6044 05 5 5 5 5 5.0 o 5 4 5.0 5.0

h MP 13'16 UO z 4 1 2.2 Z 2.7 2.4

7 HP '1961 07 o 4 z 7 4.8 2 4 4.0 4.5

8 HD 3197 08 7 4 4 z 4.6 5 6 4.7 4.6

HUW 709 09 q o o z 5 4.8 4 4 6 4.3 4.6

10 HD 30s9 (C) '10 o 5 4 5 4.6 4 5 4.0 4.4

11 RAJ 4429 11 J 3 4 1 2.8 1 n 2.7 2.8

12 HD 3198 12 o 5 4.0 z 4 3.0 3.6

'13 DBW 172 13 5 z 5 z 4 3.6 o 6 7 6.3 4.6
4r', DBW 171 4AIT 5 A 4 4.4 5 4.3 4.4

15 uP 291 3 5 7 7 I 6.0 5 4.7 5.5

to K 1412 5 Z 7 4.0 o 6.0 4.8

17 wH 1192 17 z Z Z 1 2.0 1 z 2.0 2.0

18 uP 291 0 to z I z 1 z 1.6 z 2.7 2.0

PBW 735 '19 7 7 5 z 4.8 5 4 4.0 4.5

20 HUW 708 20 o 4.0 q 7 5.0 4.4

21 HD 3200 21 5 4 T 4 4 4.2 4 q 5 4.7 4.4

zz wH 1193 22 5 4 4 4.2 4 h 5 5.0 4.5

ZJ K 1413 23 4 o 2 7 4.4 4 4.0 4.3
a^z+ PBW 736 24 z 1 1 2.0 z 4 3.0 2.4

25 (c)14DBW 25 A 4 6 4 4.2 2 7 4.0 4.1

26 DBW 173 26 7 q z 4.0 4 4 3.7 3.9

27 DBW 174 27 5 z 5 z 3.4 z 5 4.0 3.6

28 uP 2911 28 t 4 z 4 3.4 z o 4.7 3.9

29 PBW 734 zv 4 7 5 5.0 h 4 4 4.7 4.9

DBW e0 (C) 30 5 4 5 4 o 4.8 o 5.3 5.0

31 K 1414 JI q 7 8 5 5.6 4 6 4.3 5.1

JZ PBW 733 5Z 4 q z 3.8 4 3.3 3.6

JKW 206 5 4 4.0 4 4 4.3 4.1

34 Hr 1563 (C) '7A 2 2 , az 2.6 z 1 z 1.7 2.3

35 HD 3201 2 1 2 2 2.4 Z 2 4 2.7 2.5

RAJ 4428 2 2 2 1 1 1.6 2 2 2.3 1.9

Mean 4.3 3.6 4.5 2.9 4.1 3.9 3.2 4.0 4.5 3.9 3.9
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NIVT 38 (lrrigated, Late Sown) - Table 19-23

Grain samples of 36 entries were received from four locations in the CZ

and three locations in the PZ (Table 148 to 18B). The grain appearance score

inCZ varied from 4.6 (UAS 373) to 6.1 (DBW 175, HW 3906 and MP 4010)

with Vijapur (6.4) recording the highestvalue. lnPZ the range varied from 4.3

(UAS 373) to 7.2 (Hl 8767). The highest grain appearance score was recorded

at Pune (6.5) followed by Dharwad (5.8) and Niphad (5 6) The highest mean

test weight value of 77.0 kgihl was recorded at Junagarh in CZ and Pune

(80.5 kg/hl) in PZ. The highest mean test weight of 79.3 kg/hl was recorded for

the entry MP 3433. The mean protein content was low in PZ (12.1o/o) as

compared to CZ (13.1o/o). Highest mean protein content among different

locations was recorded at Powarkheda (13.9%) and lowest at Pune (11.2%).

Four entries namely, RAJ 4426 (13.8%), DBW 177 (13.6%), RVW 4235

(13.5%) and MP 1313 (1 3.5o/o) recorded higher protein content as compared to

best check NIAW 34 (13.4%). There were large numbers of entries with a

mean protein content value of 12 percent and above. Overall sedimentation

value varied from 34 ml (GW 477) to 49 ml (RVW 4235 and RAJ 4426). The

highest mean value of 49 ml was recorded at Junagarh, whereas, the lowest

mean value of 35 ml was recorded at Pune. The mean phenol test score

varied from 0.0 (Hl 8767) to 5.3 (PBW 739) in CZand from 0.0 (Hl 8767) to 6.0

(CG 1017) in PZ. None of the entries recorded the phenol reaction score lower

than the best check HD 2932 (1.5) and only one entry HW 3906 (1.5) was at

par with this check.
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Table 19: Grain appearance score (Max-l0) of Laestivum genotypes in NIVT 38
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1 U\, IU IY 01 7.5 5.0 5.8 5.0 6.0 5.9

2 MP 3436 02 3.5 RN 5.5 4.0 5.3 7.0 4.0 4.5 5.2 5.2

MP 3433 n? 4.0 8.0 6.0 5.8 74 6.0 4.5 6.0 5.9
A RAJ 4083 (C) 04 4.5 6.5 b.u 5.5 5.6 t.u 5.5 5.0 5.8 5.7

5 GW 477 05 4.0 7.0 6q 5.8 4.0 5.0 5.0 4.7 5.3

b MACS 6669 Ub 40 5.5 7.0 4.5 5.3 75 6.5 6.8 5.9

7 UAS 371 07 4.0 6.5 5.5 6.0 5.5 8.0 b.u 5.5 6.5 5.9

d UAS 373 08 3.5 5.5 4.0 4.6 5.0 4.0 4.0 4.3 4.5

I Ht 1611 09 J.C b.c 5.5 4.5 5.0 5.5 b.3 4.5 5.5 5.2

10 MACS 6635 10 3.5 7.0 o.u 5.5 7.0 6.0 6.0 6.3 5.9

11 HD 2e32 (C) 11 6.5 6.5 5.5 5.5 7.5 6.5 6.5 6.8 6.1

12 GW 475 12 3.5 3.5 6.5 5.5 5.3 4.5 6n 4.0 4.5 4.9

13 AKAW 4842 5.5 5.5 5.5 5.5 5.5 7.0 5.5 5.5 6.0 5.7

14 RVW 4235 14 b.u 6.5 q5 6.0 6.0 7.5 6.5 7.0 7.0 6.4

15 DBW 175 tc qq 7.0 6.0 b.u 6.1 5.0 6.5 7.5 6.3 6.2

IO MP 1313 60 5.5 5.5 4.5 5.4 4.5 5.0 5.0 4.8 5.1

17 MP 1312 17 5.U 6.5 4.0 5.1 o.u 6.0 6.5 6.2 5.6

18 wH 1195 18 c.c 6.0 qn 6.0 5.5 5.5 4.0 5.0 5.6

'19 N|AW 34 (C) IV 50 o.u b.u 5.0 5.5 6.0 5.0 5.5 5.5 5.5

20 DBW 176 20 6n 5.5 o.u 5.5 7.0 6.5 o.u 6.5 5.9

21 NtAW 2613 21 5.0 5.5 5.0 4.0 4.9 5.5 5.5 7.0 6.0 5.4

22 RAJ 4427 22 5.5 6.5 AE o.u 5.6 6.5 6.0 6.5 6.3 5.9

z3 PBW 743 23 5.5 6.0 qn 4.0 5.1 6.5 5.5 7.0 6.3 5.6

24 wH '1194 24 5.0 5.0 4.0 4.9 6.0 7.0 4.0 5.7 5.2

25 PBW 739 25 5.5 5.5 5.0 5.5 5.4 7.0 7.0 5.5 6.5 5.9

zo Ht 8767 zo 5.5 5.5 6.0 8.0 6.5 7.2 6.5

27 HW 3906 27 6.0 7.0 6.0 6.1 7.0 AN 7.0 6.7 6.4

28 MP 4010 (C) 28 6.0 AN 6.1 7.0 5.5 6.5 6.3 6.2

29 NtAW 2565 ZJ 7n 4.0 5.5 5.5 7.5 6.5 5.5 6.5 5.9

30 cG 1017 30 7.0 c.u o.u 5.8 5.0 5.5 h tl 5.5 5.6

GW 478 JI 5.0 7.5 6.0 5.9 5.5 5.5 4.5 5.2 5.6

32 GW 474 32 5.0 5.0 5.0 5.1 o.u 5.5 5.7 5.4

uP 2912 5.5 5.5 5.5 o.u 6.2 5.8

34 DBW 177 34 qq 6.0 4.5 o.u 5.5 7q AE 5.5 5.8 5.6

35 HD 3206 o.u 6.5 o.u 5.9 8.0 7.0 b.u 7.0 6.4

RAJ 4426 JO o.u 5.6 7.5 6.2 5.9

Mean 4.9 6.4 5.5 5.3 5.5 6.5 5.8 5.6 5.0 5.7
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Table 20: Test weight (kg/hl) of Laestivum genotypes in NIVT 38
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1 Ulf IU IY 01 75.5 76.7 76.8 71 .O 75.0 6t.5 78.9 76.5 79.2 76.8

z MP 3436 02 76.5 763 77.5 66.4 74.2 8'1.3 79.2 80.4 80.3 76.8

MP 3433 UJ 80.6 78.5 80.0 70.4 77.4 82.5 80.1 81 .1 81.2 79.0

4 RAJ 4083 (C) 04 74.0 / o.u 786 74.5 en? /o. I 80.7 79.0 76.4

GW 477 05 80.0 80.0 /o. I 70.1 76.6 81.0 79.3 81.2 80.5 78.2

o MACS 6669 UO 77.2 74.9 773 71 .5 75.2 8'1.6 80.8 80.7 77.6

7 UAS 371 07 77.9 / o.o 780 72.0 76.1 81.6 75.4 78.8 78.6 77.2

8 UAS 373 U6 71 .9 75.4 781 oz.3 71.9 75.8 76.1 /o.u 76.0 73.7

Y Hl 1611 no 71 .7 72.0 '74 .A 62.8 70.7 78.1 78.1 75'R 77.3 73.6

10 MACS 6635 10 744 78.7 768 71 .5 75.4 81.2 75.9 81.8 79.6 77.2

11 HD 2e32 (C) 11 74.2 76.6 798 70.1 75.2 80.3 78.1 78.1 78.8 76.7

12 GW 475 12 737 72.7 727 71.2 76.9 77.3 -7E A 76.5 73.5

AKAW 4842 13 776 /b.d 755 71 .4 75.3 80.5 78.8 to.z 78.5 76.7

14 RVW 4235 14 770 75.1 to. I 72.0 75.2 81.9 79.4 79.5 80.3 77.4

'15 DBW 175 776 /b.J 68.0 74.6 79.7 78.3 77.1 78.4 76.2

to MP 1313 to 73.3 750 61.9 71.0 77.4 / b.5 76.5 73.3

17 MP 1312 17 /LO 71.7 76.3 64.7 71.1 78.1 77.9 /o. I 77.4 73.8

18 wH 1195 4e I +.2 76.2 75.9 67.7 73.5 80.1 78.4 77.7 78.7 75.7

19 NIAW 34 (C) 19 75.0 75.0 72.0 65.6 71.9 tv.z 75.7 77 .7 77.5 74.3

20 DBW 176 20 74.9 74.0 77.3 71 .O 74.3 80.8 80.5 78.6 80.0 76.7

21 NrAW 2613 21 71.7 760 /o. I 73.3 R1 ? 78.5 77.7 79.2 75.8

zz RAJ 4427 22 76.0 78.5 77.6 72.5 76.2 81.7 / d.5 -74 E. 78.2 77.0

z5 PBW 743 23 76.4 77.3 75.1 oz. I 72.7 77.0 77.5 78.6 77.7 74.9

24 wH '1194 24 71 .0 '72, 6 76.0 70.5 78.3 74.8 74.5 75.9 72.8

25 PBW 739 zc 76.8 75.9 77.0 72.0 75.4 81.5 79.4 78.2 79.7 77.3

26 Ht 8767 26 78.1 78.1 80.2 69.7 76.5 83.8 79.3 81.7 81.6 78.7

27 HW 3906 27 80.4 79.6 / t.o 77.9 62. I 78.5 79.6 80.1 78.8

z6 MP 4010 (C) 28 798 79.5 78.5 76.0 81 .1 80.0 77.9 79.7 77.6

ZY NtAW 2565 29 74.4 77.1 756 64.9 73.0 79.1 79.9 77.4 78.8 75.5

cG 1017 30 78.4 78.2 774 69.1 75.8 Rlq 79.4 79.6 80.3 77.7

GW 478 JI 78.5 78.8 792 76.5 82.1 78.1 80.2 80.1 78.0

5Z GW 474 JZ 747 72.7 734 72.7 78.8 78.4 77.6 78.3 75.1

uP 2912 74.4 74.0 68.9 74.0 81.5 78.3 79.7 76.4

34 DBW 177 34 77.7 75.5 70.7 75.4 81.7 78.1 78.5 79.4 77.1

J3 HD 3206 77.2 77? 793 72.8 76.7 82.7 74 1 78.4 80.1 78.1

RAJ 4426 75.9 74.8 | 6.2 oo.d 73.9 62.3 78.8 / d.b 79.9 76.5

Mean 75.8 76.',| 77.O 68.4 74.3 80.5 78.3 78.2 79.0 76.3
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Tabfe 21 : Protein content (%l of T.aestivum genotypes in NIVT 38
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1 cG'1019 01 11, 1 11 1 14.1 13.7 13.0 10.8 13.0 12.1 12.0 12.6

2 MP 3436 02 1'1.5 102 13.5 14.4 12.4 11 4 11 .9 12.1 11.8 12.1

MP 3433 n2 12.1 1'1.3 tz.Y 14.9 12.8 I t.o 'l'l.9 13.8 12.4 12.6

4 RAJ 4083 (C) 04 12.4 11.2 '13.6 13.4 12.7 11 1 12.7 I t.o 11.8 12.3

5 GW 477 05 10.7 127 12.7 11.4 10.6 11.8 11.1 11.2 11.3

6 MACS 6669 06 I 1.9 11.3 I J.Z 13.2 12.4 '10.8 12.0 t+.u 12.3 12.3

7 UAS 371 07 13.2 14 A tJ.o 13.0 I t.o 13.4 12.8 12.6 12.8

8 UAS 373 08 '1 1.9 10.8 15.0 14.0 12.9 1 1.9 12.4 tz.o 12.3 12.7

9 Hl '1611 no
| 2.5 11 .1 14.0 14.3 12.9 1 1.5 tz.J 12.6 12.8

10 MACS 6635 '10 12.8 11.2 tJ.c 13.7 12.8 10.3 | 5.2 12.1 11.9 12.4

11 HD 2932 (C) 11 12.0 12.2 tJ.c tz.o 12.6 '1'1.0 lJ.3 12.1 12.2 12.4
1atz GW 475 12 1") 12.0 tJ. / 13.6 10.9 12.2 12.2 11.8 12.8

13 AKAW 4842 13.6 1 3.8 14.4 13.8 11 .1 12.0 14.3 12.5 13.2

14 RVW 4235 14 tz.J 14.5 144 13.7 11.8 13.4 15.0 13.4 13.6

DBW 175 tc 11.7 14.9 141 13.5 11.8 131 I t.o 12.2 '12.9

lo MP 1313 to 13.2 12.8 1? O 15.0 13.7 1 3.5 128 13.8 13.4 13.6

17 MP 1312 17 12.8 '13.1 15.3 tz.o 13.5 11 4 tz.o 11.9 '12.0 12.8

18 wH 1195 1R 11 .9 11.8 13.4 14.4 12.9 11.5 11.0 tz.o '11.7 12.4

IY N|AW 34 (C) 13.2 13.4 13.4 4A tr. 13.6 12.4 13.1 13.4

20 DBW 176 20 12.2 11 .O 13.2 13.2 12.4 11.7 12.0 11.9 11.9 12.2

21 NtAW 2613 21 121 1 1.5 13.1 tJ.o 12.6 10.5 lz.o 11.4 11.5 12.1

zz RAJ 4427 22 120 1? R 14.7 13.5 11 .1 12.4 13.7 12.4 13.0

23 PBW 743 ZJ 121 11.2 13.7 12.7 12.5 1 1.3 10.9 11.6 12.2

24 wH '1194 24 13 6 13.3 13.4 14.3 13.7 10.4 11 .4 13.1 11.6 12.8

25 PBW 739 25 13.1 14.5 14.5 14.4 14.1 12.1 12.8 13.1 12.7 13.5

26 Ht 8767 26 1 1.9 10.8 '13.8 14.7 12.8 vq 13.4 12.1 11.8 12.4

27 HW 3906 27 1 1.5 13.1 12.9 12.8 12.6 10.7 13.1 11.5 11.8 12.2

z6 MP 4010 (C) 28 1 1.8 13.2 13.8 14.0 13.2 10.8 13.2 11.6 11.9 12.6

ZY NtAW 2565 29 '1'1.5 I t.o 12.2 13.0 12.1 10.1 13.4 12.1 11.9 12.0

30 cG 1017 JU 11.2 11.8 12.9 tz.v 12.2 9.8 1 1.8 11.1 11.7

JI GW 478 ?1 11.2 12.0 14.3 13.1 '12.7 10.3 12.4 12.4 11.7 12.2

32 GW 474 3Z '1 1.5 1?7 13.9 1? O 13.3 11.2 I t.z 11.7 11.4 12.4

uP 2912 l5.2 14.1 15.'1 14.4 14.2 10.8 12.6 11.9 11.8 13.2

34 DBW 177 34 1't, 1 13.2 14.7 14.6 13.9 11 .4 '15.0 13.3 13.6

HD 3206 tz.Y 13.8 14.5 13.2 13.6 11.1 14.6 13.1 12.9 13.3

RAJ 4426 JO I z.J 14.2 '15.0 15.1 14.3 13.4 13.2 13.2 13.3 13.9

Mean 12.3 '12.3 13.8 13.9 13.1 11.2 12.7 12.5 12.1 12.7
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Table 22: Sedimentation value (ml) of T.aestivum genotypes in NIVT 38
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1 cG 1019 01 40 48 46 49 46 29 52 5l 39 43

z MP 3436 02 ZV 46 40 34 34 34 37

MP 3433 03 49 46 46 36 42 44

4 RAJ 4083 (C) 04 44 43 A-7 44 45 39 52 5l 43 44

5 GW 477 23 JZ 49 42 37 28 ZJ 31 34

MACS 6669 UO JO 47 46 44 43 JZ 49 40 42

7 UAS 371 07 r',4
-T 47 45 46 JZ cl 37 40 43

UAS 373 08 44 AA 48 46 45 45 49 44 46 46

Ht 1611 09 46 46 45 EAJA JO 41 43

10 MACS 6635 10 46 48 46 44 46 32 3l 39 43

11 (c)HD 2932 11 48 47 41 ?n 50 38 40

12 GW 475 12 46 50 46 49 48 34 43 {v 39 44

AKAW 4842 '13 46 53 44 48 31 48 39 44

14 RVW 4235 43 JI A'7AI A-7 47 46 q5 51 49

'15 DBW 175 15 40 48 49 44 45 JO 49 39 43

to MP 1313 to 46 45 48 47 47 50 46 48 47

17 MP 1312 17 +z 47 49 42 45 43 30 36 41

18 wH '1'195 18 40 49 46 42 40 JO 36 39

Il, N|AW 34 (C) IY 43 46 49 47 46 43 49 44 45 46

20 DBW 176 20 JV JU 48 40 39 40 38 J/ 38 39

21 NIAW 2613 21 38 40 48 42 42 44 37 40

22 RAJ 4427 zz 34 53 53 42 46 JZ 44 trA 43 45

23 PBW 743 23 40 30 51 44 41 48 2q 38 40

24 wH 1194 24 47 46 JZ 46 48 JZ 3l 45 38 44

25 PBW 739 25 46 52 49 45 48 44 cl 41 45 47

26 Ht 8767 zo 40 JI 52 49 43 zo 52 34 38 41

27 HW 3906 27 3Z 45 49 5V 4'l 5Z 49 JJ 38 40

28 MP 4010 (C) z6 34 49 48 45 44 30 52 35 39 42

29 NtAW 2565 29 JZ 41 44 48 41 JU 49 34 38 40

?n cG 1017 30 27 40 44 46 39 ZJ 30 35

GW 478 JI 27 41 50 45 41 24 40 34 38

JZ GW 474 5Z 48 49 45 45 J/ 35 34 35 41

uP 2912 46 EA 45 50 JU 47 37 44

34 DBW 177 34 46 46 48 48 47 34 52 44 43 45

35 HD 3206 51 49 42 47 34 54 45 44 46

RAJ 4426 5b 53 E.A 50 49 5? 42 49 49

Mean 39 45 49 45 45 35 45 39 40 42
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Table 23: Phenol test (Max score 10)) of T.aestivum genotypes in NIVT 38
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1 \,\J lUllJ 0'1 5 4 3.8 4.3 4.0

Z MP 3436 02 z 4 3.0 z 6 3.7 3.3

MP 3433 03 T̂ 3.3 4 z 4 3.3 3.3
A
I RAJ 4083 (C) 04 4 4 6 4.O 5 5 7 5.7 4.7
q GW 477 I 6 5 4.5 q 7 5.0 4.7

o MACS 6669 06 4 z z 2.8 z h 3.7 3.1

7 UAS 371 07 5 5 4.8 z 5 3.7 4.3

d UAS 373 08 1 A 3.5 4 6 4.3 3.9
r.l Ht 1611 09 z 3.8 4 4 o 4.7 4.1

10 MACS 6635 10 z 4 5 3.5 z 7 4.0 3.7

11 HD 2932 (C) 11 1 z 1 1.8 z 1 1 1.3 1.6

12 GW 475 4-tz 5 5 5.0 4 4 3.7 4.4

13 AKAW 4842 IJ o 4 4.8 5 5 4.3 4.6
4A RVW 4235 14 5 6 4.3 5 Z 4 3.7 4.0

15 DBW 175 lc 7 4 4 2 4.3 5 o 5 5.3 4.7

to MP 1313 to 4 6 4.0 6 5 4.7 4.3

17 MP 1312 17 1 L z 2.0 z 2.7 2.3

18 wH 1 195 18 1
az z 4 2.3 z 4 3.0 2.6

19 NIAW 34 (C) 19 I z z 6 2.5 5 3.7 3.0

20 DBW 176 20 z 5 7 o 5.0 5 7 5.7 5.3

21 NtAW 2613 21 4 4 4 7 4.8 5 5 5 5.0 4.9

22 RAJ 4427 22 2 4 3.8 5 z h 4.3 4.0

PBW 743 z5 5 z 4 3.5 o { 5.0 4.1

24 wH 1194 24 6 4 3.8 4 5 4.0 3.9

25 PBW 739 25 7 4 6 5.3 7 6 5.0 ' 5.1

26 Ht 8767 0 n 0 0 0.0 0 U 0 0.0 0.0

27 HW 3906 27 1 z I 1 1.3 z z 1 1.7 1.4

28 MP 4010 (C) 28 z z 2.5 7 6 5.0 3.6

29 NtAW 2565 29 z 3.3 4 4 5 4.3 3.7

30 cG 1017 30 4 7 4 5 5.0 o 5 7 6.0 5.4

JI GW 478 21 4 4 3.8 8 5.7 4.6

3Z GW 474 JZ o 5 4.3 8 5.3 4.7

uP 2912 3.0 4 4 4 4.0 3.4

34 DBW 177 34 4 4.3 4 5.3 4.7

35 HD 3206 J3 5 3.5 q 7 5.0 4.1

RAJ 4426 JO z 2.8 4 3.3 3.0

Mean 3.1 4.1 3.4 3.6 3.6 4.2 3.4 4.9 4.2 3.8
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NIVT 4 (f rrigated Timely Sown - T. durum) - Table 24-29

This irrigaled durum trial was conducted in two zones and the samples
were received from five sites of each zone namely Indore, Junagarh, Vijapur,
Kota and Powarkheda in CZ, and Dhanruad, Niphad, Nippani, Pune and Ugar in

PZ. Samples were analyzed for grain appearance score, test weight, protein
content, sedimentation value, yellow pigment content and yellow berry
incidence.

Average grain appearance score was low at Powarkheda location of CZ
and Ugar and Dhanvad locations of PZ (below 5.0) and very good at Junagah
and Pune locations (6.4 to 6 5). Genotypes with GAS >6.0 could be noted in CZ
only and they were PDW 345, GW W1321, Hl 8770, Hl 8771 and Hl 8498 (C).

Trial mean in test weight was poor (<80 kg/hl) at Powarkheda in CZ and
Dhanruad in PZ. Test weight was best at Kota and Niphad (mean: 81.6 & 81.8
kg/hl). There were few test entries with test weight >82 kg/hl namely PDW 344,

PDW 345, PDW 346 in CZ and Hl 8774, PDW 346 in PZ.

Average sedimentation value did not differ much at test sites of CZ (41-
42ml) but in PZ,it varied from 39 (Pune) to 43 (Dhanrrad). Test entries of high

sedimentation value (>a5 ml) were Hl 8770, Hl 8771, Hl 8772, GW 1320,
PDW 346, DDW 35 in CZ and RKD 291, WHD 957, Hl 8770, Hl 8771, Hl 8772,

PDW 346, DDW 35 in PZ.

Trial conducting sites had similar protein levels in both the zones as trial

mean did not vary much between the locations (11.9 to 12.1 o/o). Entries with

average protein level in the range 12.4-12.6 % were GW 1321, PBND 5175,
MPO 1315 in CZ and RKD 291, GW 1321, PDW 344 in PZ.

Yellow pigment content was high at Vijapur with trial mean 6.0 ppm

whereas at rest of the sites in CZ; lt varied between 5.1 to 5.3ppm. ln PZ, yellow
pigment content was poor at Nippani and Ugar (4.8,4.9 ppm) and good at Pune

(5.5 ppm). Few entries registered yellow pigment content >6.Sppm in CZ like

WHD 957, GW 1321, Hl 8498 (C) and Hl 8771.ln PZ, elite entries had yellow
pigment content between 6.1 to 6.4ppm and they were Hl 8498 (C),

PDW 314 (C), Hl8771and WHD 958.

Yellow berry incidence in CZ was generally low and it was only at Kota,

Powarkheda and Vijapur where it occurred in each genotype. ln PZ however,

the incidence level was generally high except at Pune where mean level was
below 10 o/o. Only two entries had yellow berry incidence in the range
15 to 20o/o in CZ and they were Hl 8773 and Hl 8498 (C). In PZ however, a

large number of genotypes were found sensitive with incidence level >25 %
namely MPO 1314, DDW 36, Hl 8772, GW 1320, PDW 344 and NIDW 989.
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Tabfe 24: Grain appearance score of T. durum genotypes in NIVT-4
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1 MACS 4035 01 EA 6.5 4.2 3.9 6.1 5.2 4.1 5.0 5.8 6.5 4.9 5.3 5.2

2 UAS 456 02 5.9 70 4.3 4.5 5.6 4.2 4.8 5.6 o.z 4.7 5.1 5.4

UAS 457 03 c.z o.o 6.9 AE 5.2 5.7 4.3 5.2 6.5 4.5 5.5 5.6

4 MPO 1314 04 4.4 o. l o.z 4.4 4.5 5.1 47 5.2 4.8 o.z J.O 4.9 5.0

GW'1318 nq 5.6 o.z 4.2 5.5 4.6 4.8 5.3 o. I
1.7 4.9 5.2

6 RKD 291 06 58 6.7 'tl 
E, 4.0 c. l 5.2 trAJ.A c. l 5.8 4.7 5.3 5.2

7 DDW 36 07 5.6 5.8 4.1 r', '7 c. l 5.2 4.6 5.7 3.4 6.3 4.7 5.0

8 PDW 343 08 5.8 7.1 71 5.0 Atr. 5.9 5.2 5R 71 4.0 5.6 5.8

MACS 3973 09 o.u 5.8 5.2 AE qq 5.4 4.8 5.7 6.0 4.8 4.2 5.1 5.3

'10 WHD 957 10 5.3 67 4.1 4.9 5.2 5.2 4.3 q7 5.8 6.3 4.9 5.4 5.3

11 NrDW295 (C) 11 4.8 6.5 4.3 5.5 5.2 4.6 5.2 5.1 6.4 4.6 5.2 5.2

12 PDW 345 12 5.9 7.2 5.7 7.1 6.2 A1 6.2 68 4.8 5.5

42 NIDW 950 13 5.0 6.8 4.3 b.u 5.4 4.2 5.9 4.6 6.4 3.6 4.9 5.2

14 GW 1321 4^t+ 4.9 7.4 7.0 4.8 hl 6.0 4.7 5.8 AE 3.5 5.0 5.5

tc Hr 8498 (C) 15 A') 6.5 7.5 6.1 4.8 5.0 A' 6.6 4.8 5.4

to Nt 8772 to 4.9 7.2 o.z AE 7.1 6.0 5.3 4.8 J.b o.z 5.1 4.8 5.4

17 GW 1319 17 4.9 5.8 5.5 4.3 6.5 5.4 4.3 4.7 6.0 3.5 4.5 4.9

18 GW 1 320 18 4.8 5.6 4.0 c. l 5.3 4.6 4.9 3.4 4.5 4.9

19 UPD 97 19 4.9 <a A 4 5.0 7.5 5.5 4.3 5.3 6.4 3.7 4.6 5.1

20 PBND 5175 20 5.1 6.3 4.0 4.9 6.8 5.4 5.1 5.2 5.6 o.l 4.2 5.4 5.4

21 PDW 314 (C) 21 5.4 4.1 4.7 6.2 5.1 4.6 5.9 6.7 5.2 5.2

22 Nt 8770 22 4.7 7.0o.l 71 6.2 4.6 4.8 4.1 o.z 5.7 5.1 5.6

z5 PDW 346 23 o.z7.3 5.0 5.0 5.9 4.8 6.7 5.6 7.2 5.6 6.0 5.9

24 Ht 877 1 24 5.8 6.4 7.3 c. l 5.5 6.0 4.3 4.7 5.8 7.1 5.4 5.7

25 DDW 35 25 E^ 6.2o.Y E.A 41 5.6 4.6 4.7 5.0 6.9 5.6 5.4 5.5

zo RKD 282 26 4.2 5.2 6.1 4.0 4.6 5.0 4.8 4.3 4.8 c. l 4.8 4.7

27 Ht 8768 27 6.5 5.56.8 4.0 4.0 5.4 4.3 5.4 5.6 o.z 5.5 5.4 5.4

28 Ht 8769 28 o.z 6.0 3.7 AA 4.1 5.0 4.8 c.5 5.0 o.6 o.u 5.6 5.3

ZJ Nt 8773 ZV 6.1 o.t 4.7 4.5 5.2 4.2 5.0 4.9 6.7 J.O 4.9 5.0

30 PDW 344 30 t.5 4.1 5.0 o. l 5.7 4.6 6.5 7.2 4.5 5.5 5.7

JI /VHD 958 JI 4.6 h6 4.2 4.6 4.2 4.9 4.9 5.8 5.8 3.4 5.0 5.0

32 Hl 8774 JZ 5.1 b.v 4.3 4.9 4.5 5.1 4.3 5.2 6.2 7.0 3.2 5.2 5.2

MPO 1315 4.9 6.4 5.7 5.0 5.1 5.4 4.6 5.6 3.4 71 5.1 4.9 5.2

34 AKDW 4525 34 o.u o. l 61 5.5 5.7 c_J 5.4 5.9 6.8 5.4 5.6

35 MACS 4029 4.6 b.d 5.2 o. l 5.3 4.4 5.8 4.8 4.2 5.0 5.2

JO NIDW 989 5.0 6.0 5.0 4.0 5.2 5.0 4.3 o.u 5.3 6.2 4.1 5.2 5.1

Mean 5.3 6.5 5.3 4.7 5.6 5.5 4.6 5.3 5.0 6.4 4.2 5.1 5.3
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Tabfe 25: Test weight (kg/hl) ot T. durum genotypes in NIVT-4
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1 MACS 4035 01 81.0 82.0 81.3 74.0 79.0 79.5 75.1 80.8 80.5 82.4 81.4 80.0 79.8

z UAS 456 02 81 3 81.7 82.1 74.3 77.8 79.4 78.4 81.3 80.4 79.7 81.0 80.2 79.8

UAS 457 UJ 78.6 80.6 81.9 75.3 81 6 79.6 IO.l 81.8 80.6 81.0 80.4 80.0

4 MPO 1314 04 78.8 81 3 80.3 73.4 796 78.7 8'1.0 81.0 80.1 81.5 80.4 79.6

3W 1318 05 81.0 8'1.8 743 aE 
^ 826 79.0 79.5 82.2 81.2 82.3 82.4 81.5 80.3

o RKD 291 06 77.0 80.8 81.9 716 /o.J 77.5 76.8 78.0 78.2 75.2 77.7 77.2 77.4

7 DDW 36 07 80.0 oY. / oz.v 74.7 80.4 77.5 /b.b bJ.U 82.2 81.7 79.7 80.6 79.1

8 PDW 343 08 81.4 82.2 dJ.5 75.9 82.5 81.1 79.7 6Z.U 8'1.8 81.3 81.9 81.3 81.2

MACS 3973 09 81 5 82.4 80.9 73.4 80.0 79.6 I O.Z 80.5 80.7 79.8 80.6 79.6 79.6

10 WHD 957 '10 81 8 81 .'1 I z.J 80.7 79.4 80.1 8'1.0 78.6 8'1.3 80.3 79.9

11 NrDW295 (C) 11 82.0 79.2 82.4 / t.o 77.6 78.6 i b.o 80.4 80.0 77.8 80.9 79.5 79.'l

12 PDW 345 12 82.7 84.3 78.2 83.9 82.5 80.1 81.8 81.3 82.5 81.8 82.2

NIDW 950 13 79.7 80.7 84.9 7 4.1 6U.O 80.0 78.0 81.7 81.4 79.9 81.7 80.5 80.3
1A GW 1321 79.8 77.7 75.1 83.1 79.9 72.2 6Z.Z 81.4 84.3 81.2 80.3 80.1

'15 Ht 8498 (c) tc 79.7 62.3 85.9 -74 E. 81.3 75.0 80.1 81.2 82.1 80.4 79.8 80.5

to Nt 8772 to 80.2 82.1 85.3 76.5 82.6 81.3 79.8 81.8 81.3 80.6 o t.o 81.0 81.2

17 GW 1319 17 80.0 777 81.9 71 .4 / d.b 77.9 75.7 6U.Z 79.2 74.8 77.4 77.5 77.7

18 GW 1320 '18 79.8 80.0 81.6 / o.o 81.3 79.9 77.8 79.7 79.6 82.0 79.5 79.7 79.8

19 UPD 97 82.9 82.5 81.0 77.0 84.2 81.5 80.2 82.8 81.8 81.6 81.7 81.6 81.6

20 PBND 5175 20 81.8 82.4 82.5 75.3 80.1 80.4 77.7 81.3 81.5 80.2 80.8 80.3 80.4

21 PDW 314 (C) 21 81.7 83.0 83.5 76.8 80.5 81.1 78.5 82.9 81.2 81 .1 80.4 80.8 81.0

22 Ht 8770 22 81.3 82.9 80.1 77.8 80.9 80.6 81.2 80.0 82.4 82.2 81.5 81.5 81.0

23 PDW 346 ZJ 81.8 6Z.O 85.6 78.4 clJ.Z 82.3 80.2 81.0 83.5 x< < 81.8 82.0 82.1

24 Ht 8771 24 81.2 81 3 6Z.J 76.7 6 t.z 80.5 79.5 84.0 t' t.o 82.4 81.4 81.8 81.2

25 DDW 35 25 82.9 800 80.1 74.9 77.0 79.0 80.5 84.2 80.8 81.2 80.8 81.5 80.2

26 RKD 282 zo 74.0 773 78.7 70.8 72.4 73.1 6 t.z 78.2 79.9 -7E d 77.5 75.0

27 Ht 8768 27 84.8 6Z.U 80.7 76.0 62.Z 81.1 78.8 84.2 80.8 6Z.Z 82.1 81.6 81.4

28 Hl 8769 z6 84.0 80.9 80.7 77.0 81.9 80.9 77.6 84.4 80.0 81.7 82.0 81.1 81.0

29 Nt 8773 /9 81.8 ou.o 78.0 82.6 81.4 82.4 80.6 82.1 81.1 80.8 81.1

30 PDW 344 30 84.0 83.6 80.8 78.7 83.3 82.1 80.6 85.7 82.4 81.7 Rlq 82.s 82.3
1.4 WHD 958 31 oLo e1 ? 80.4 74.4 81.8 79.9 78.4 81.5 79.6 80.3 79.9 79.9

32 Nt 8774 5Z 83.0 80.4 84.6 81.2 81.7 84.4 81.5 82.4 ou. / 82.1 81.7

MPO 1315 81.6 80.2 81.7 80.6 79.5 79.1 6Z.O 78.6 79.5 79.9 79.7

34 AKDW 4525 34 6Z.Z 80.7 82.7 77.8 82.3 81.1 77.6 84.7 62.5 82.4 81.9 81.8 81.5

MACS 4029 79.2 78.6 76.0 72.2 78.2 76.8 79.4 79.9 79.9 76.8 78.7 77.8

36 NIDW 989 5b 78.6 77.8 79.9 7?'1 747 76.8 78.1 80.6 79.7 80.7 79.0 79.6 78.2

Mean 81.0 80.8 81.6 74.8 80.6 79.8 78.3 81.9 80.8 80.5 80.6 80.4 80.1
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able 26: Protein conter tt ("h of T. durum in NIVT-4
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1 MACS 4035 0'1 ILO 11.8 11 .4 ILO 12.2 11.7 12.4 11.8 I t.o 12.0 11 .4 11.8 1',\.8
az UAS 456 02 11.4 11.0 118 tz.o 1 '1.8 1',l.7 12.2 12.2 44 A 12.2 '1 1.8 '12.0 11.8

UAS 457 n2 12.2 11.2 12.4 1 1.8 11.4 11.8 I t.o 11.8 1 1.8 11.4 1'1.0 11.5 11.7

4 MPO 1314 04 'l'1.8 11.0 12.0 14 AI t.- 12.2 11.7 12.0 11.0 11 .4 12.2 1 1.8 11.7 11.7

5 GW 1318 05 tz.o 12.8 12.2 12.2 '1 '1.8 '12.3 12.4 1 1.8 12.0 tz.o 12.4 '12.2 12.3

6 RKD 291 06 | 5.2 12.2 11.8 1 1.8 11.4 12.1 | 2.6 12.0 12.4 1 1.8 12.8 12.4 12.2

7 DDW 36 07 118 I z.z 1 1.0 44 AI t.a 11.6 11.6 11.4 12.4 12.8 11 .4 12.2 12.0 11.8

8 PDW 343 08 I t.o tz.o 11 .4 122 13.0 12.2 13.0 l z.o 1'1.8 11.8 1'1.0 12.0 12.1

9 MACS 3973 09 44 
^ 11.8 12.2 '1'1.8 12.2 11.9 '1 1.8 12.2 11.8 12.2 1'1.8 12.0 11.9

10 WHD 957 10 '1 1.0 12.6 12.4 tz.o 12.2 12.2 12.4 I z.o 1 1.8 1 1.8 44 A 12.0 12.1

11 NrDW295 (C) 11 '1 1.8 12.2 12.2 12.2 tz.o 12.2 tz.o 1 1.8 12.4 tz.o '1 1.8 12.2 12.2

12 PDW 345 12 11 4 14 AI t.- 11 .8 110 '1 1.8 11.5 1'1.8 11.8 11 .4 11 .4 11.4 11.6 11.5
'13 NIDW 950 13 12.2 t/6 12.4 112 12.2 12.1 44 A 12.4 11 .4 tz.o I z.o 12.1 12.1

14 GW 1321 4A
I z.o I J.Z 13.0 11.4 11.8 12.4 120 12.2 tz.o 1? n 12.8 12.5 12.5

tc Hr 8498 (C) tc 118 11 4 44 
^ 11.8 11.4 11.6 11.2 11 .8 11 .8 11 .4 1'1.8 11.6 11.6

to Ht 8772 to 12.2 1'1.8 11.2 12.2 12.0 11.9 11.8 11 4 1'1.8 12.2 12.0 11.8 11.9

17 3W 1319 17 tz.o 1't 8 11.2 tz.o I t.o 12.0 12.4 11.4 1 1.0 12.2 11.8 11.8 11.9

to 3W 1320 18 13.0 12.4 11.4 I z.z 44 A
I La 12.1 12.0 I z.o 11.8 12.4 12.2 12.2 12.1

JPD 97 12.2 I 1.8 11.2 1 1.8 I z.o 11.9 '1 1.8 12.2 11.4 11.4 1 1.8 11.7 11.8

20 PBND 5175 20 11 .8 4a t
| 2..+ I z.o '1 ? n 13.0 12.6 11.8 1 1.8 12.2 I t.o 12.2 11.9 12.2

21 PDW 314 (C) 21 12.2 tz.o 11.2 1 1.8 I 1.8 11.9 12.0 12.2 12.4 12.0 12.0 12.1 12.0

zz Ht 8770 22 44 A 13.0 11.8 12.2 11.4 12.0 I z.o '1 1.8 11.8 12.2 12.4 12.2 12.1

PDW 346 l5 '1 1.8 12.4 114I t.a 12.4 12.2 12.0 12.2 12.2 12.4 tz.o 11.8 12.2 12.1

24 Ht 8771 24 tz.o 11.8 12.0 11.8 11.8 12.0 12.0 tz.o 1 1.8 12.2 I t.o 12.0 12.0

25 DDW 35 25 12.4 44 A '1 1.8 12.4 11.4 11.9 '11 8 12.4 I t.o 11 .4 12.0 11.8 11.9

zo RKD 282 zo tz.o 1'1.8 12.2 12.2 11 .8 12.1 tz.o 12.2 11.8 12.4 12.4 12.3 12.2

27 Ht 8768 27 12.2 11.8 tz.o 11.4 12.2 12.0 12.2 1 1.8 11 .4 11.8 11.8 11.8 11.9

28 Ht 8769 28 I z.o 12.2 1 1.8 1 1.8 lz.o 12.2 118 11.6 12.2 11.6 11.8 11.8 12.0

29 Ht 8773 29 1 1.8 '1'1.8 12.2 1 1.8 11 4 11.8 I t.o tz.o 11.8 12.4 11.0 11.9 11.8

PDW 344 2n 11 .4 12.4 1 1.8 tz.o tz.o 12.2 124 l? n 11.4 tz.6 tz.o 12.4 12.3

31 WHD 958 3'1 11.4 12.0 12.2 1 1.8 11.8 11.8 13.0 12.4 12.0 12.0 1 1.8 12.2 12.0

32 Hl 8774 JZ I z.o 11 .8 11 .8 12.2 tz.o 12.2 124 12.4 12.2 't 1.8 12.0 12.2 12.2

33 MPO 1315 12.8 12.2 12.2 1 1.8 13.0 12.4 128 12.2 11.8 12.0 12.8 12.3 12.4

34 AKDW 4525 34 12.2 12.4 11.8 I t.o 12.4 12.1 122 12.4 11.8 '1'1.6 11.4 11.9 12.0

35 MACS 4029 1 1.8 11.8 12.2 12.0 12.4 12.0 120 12.0 '1 1.6 '1 1.8 12.0 11.9 12.0

NIDW 989 11.6 I t.o I t.o 1 1.8 12.4 11.8 118 12.4 12.2 I t.o 1 1.8 12.0 11.9

Mean 12.0 '12.0 11.9 12.0 12.1 12.0 12.',| 12.1 11.9 12.0 11.9 12.0 12.0
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value27: mf ) of T. durum qenot in NIVT-4
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1 MACS 4035 01 34 3'1 42 ?R 36 A4al 40 41 32 38 37

z UAS 456 02 35 37 42 37 48 42 40 43 44 43 40

UAS 457 03 40 r',4
-l 29 5Z 41 37 ?5 ?141 37 37

4 MPO 1314 04 42 r',4 41 41 43 42 38 40 40 38 40

5 GW 1318 05 44 43 40 41 42 32 43 38 39

o RKD 291 UO 48 42 43 5b 43 47 47 47 42 44 45 44

7 DDW 36 07 34 43 AEAJ 42 40 50 48 38 48 41 45 43

8 PDW 343 08 JZ 40 43 37 4l 40 ?R 39 38

9 MACS 3973 09 42 4tr. 40 40 48 46 .+1 42 44 42

10 WHD 957 10 47 42 41 40 5'l 44 50 ql 48 44 47 48 46

11 NrDW295 (C) 11 40 43 46 41 43 43 43 43 40 42 43 43

12 PDW 345 12 51 3Z 43 48 45 42 42 43 43 5'1 44 45

13 NIDW 950 13 38 40 45 40 40 40 37 38

14 GW 1321 14 40 40 42 53 Jb 43 41 42 39 41

15 Hr 8498 (C) 45 47 41 42 42 43 46 40 43 41 47 43 43

Ht 8772 A1 42 5'1 40 48 46 ql 42 42 40 46 46

17 GW 1319 17 40 48 47 A4 43 44 42 +z 43 42 41 43

18 GW 1320 18 42 50 43 46 47 50 35 41 48 41 44

UPD 97 lo 40 48 JZ 43 43 52 40 41 42 r',4
IJ 44 43

20 PBND 5175 20 43 43 48 40 42 43 41 45 JZ 40 42 40 42

21 PDW 314 (C) 21 42 1Z 44 44 43 43 43 46 47 43 44 45 44

22 Ht 8770 22 43 5'1 50 43 48 47 54 52 41 51 49

z5 PDW 346 ZJ 4tr. cz 48 50 52 49 55 51 AAAU 43 EA 50 50

z+ Ht 8771 24 44 48 35 51 66 47 41 52 43 47 42 45 46

25 DDW 35 25 A'7 42 40 53 AA 45 43 44 42 5'1 47 46

zo RKD 282 zo 42 30 42 44 48 41 44 34 42 38 39

27 Ht 8768 27 42 40 42 50 42 48 41 34 35 32 38 40

28 Ht 8769 z6 40 5Z 43 41 48 41 42 41 JI 42 38 39

ZJ Ht 8773 ZJ J/ 40 42 42 JC 39 37 43 40 47 35 40 40

30 PDW 344 30 34 43 47 40 41 44 35 41 38 40 40

JI WHD 958 31 40 40 43 39 42 45 J/ 42 40 40

Ht 8774 32 41 37 41 40 42 40 42 46 41 43 42 43 42

MPO 1315 43 42 41 40 41 40 43 40 43 41 41

34 AKDW 4525 34 40 46 41 43 42 43 44 31 45 39 40

MACS 4029 ?6 42 42 42 39 40 34 47 ?n 42 39 39

JO NIDW 989 36 37 40 43 4tr. 40 ?R 37 ?R 3'1 JZ 35 38

Mean 41 41 41 42 43 42 44 42 41 39 42 42 42

able Sedimentation
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Tabf e 28: Yellow berry incidence of T. durum genotypes in NIVT-4

Sr.
No

Entries
oE
o
o
t
L

F

cz PZ
o
o

=
G

o
o

o
o

G
ctt(! o

o
Y

(!
T'
o
.Y
aL

G:=
G
o

=

E
G

I
G

o

G

.9z

'=
(!
CL

.gz
o

o-

L
o
o)
f

(u
o

=
1 MACS 4035 01 tl 0 23.2 10.2 5.8 8 J3. I 0 7.2 t.z 26.6 '|.4 11

z UAS 456 02 0.2 1.1 12.7 15.1 6.8 7 22.4 6.2 12.4 5.2 20.4 13 10

UAS 457 03 5.6 5.6 2.3 3.4 5 zo.J 0.3 2.4 17.4 12.3 12 9

4 MPO 1314 04 22.5 22.5 4.1 9.8 4.5 13 32.2 15.4 27.4 2.6 55.4 27 20

5 GW 1318 05 2.1 21 5.2 8.1 3.2 4 17.3 10 17.2 0 55.3 20 12

RKD 291 06 I t.J 11.3 2.3 7.8 J.d 7 z t.1 n 12.3 8.2 43.3 17 12

7 DDW 36 07 0 113 7.5 5.4 5 JU.b 4 42.7 J.Z 58.4 28 16

8 PDW 343 08 AA 4.3 2.1 8.5 15.5 7 22 to. I
41
t.t JJ.Z 15 11

v MACS 3973 no 0 0 4.3 7.2 4 25.2 5.3 3.1 20.2 20.4 15 9

10 WHD 957 10 n 0 79 4 15 o. l 16.4 17.3 14 9

11 NrDW29s (C) 11 n 0 1a A 6.2 4.8 5 0 n 1 1.3 22.2 10 7

12 PDW 345 12 0 J.Z 12.3 I 7 40.2 8 5.3 12.4 5J.3 20 13

IJ NIDW 950 IJ 'l'1.3 5.3 6.9 3.2 5 15.3 8.2 8.1 I.Z 41.7 16 11

14 GW 1321 14 44.3 7.3 6.8 3.4 12 4.4 tc.J 22.2 18.6 13 13

'15 Hr 84e8 (C) 15 0 ot .1 e ? 6.5 6.4 18 n 20.2t42.2 7.2 5 15 17

to Nt 8772 0 ZO.Y 4-7 A
I l.T 7.2 12 0 oz. I 4.7 72.2 33 22

17 3W 1319 II 0 0 13.7 b.c b.d 5 4 1e ? 41.5 25 3.5 18 12

18 GW 1320 '18 9.4 6.8 4.6 11 z 4 4.7 od.J 26 19

IY UPD 97 n 35.6 11.2 5.J 12 24 23.2 51 q to. / 23 17

20 PBND 5175 20 n 0 41.3 11 15.3 21.4 3.2 0 48.2 18 14

21 PDW 314 (C) 21 n 47 1. 4.6 6 33.2 24.3 2.5 zz.3 18 12

zz Ht 8770 22 U ZV.J 9.1 '15.1 13 30.4 17.3 33.2 6.4 to.z 21 17

23 PDW 346 ZJ U 14.3 2.1 9.5 tz.J 8 34 U 12.3 0 17.3 13 10

24 Nt 8771 24 n o.z 3.'1 7.5 5 18.5 4.3 J.Z 3.4 44 A 9 7

25 DDW 35 25 n 0 4.3 6.2 o. I 4 30.'1 26 12.2 2.4 19.2 18 11

zo RKD 282 zo 0 41.5 4.3 9.3 '12 12 22.3 8.7 11.3 12 12

27 Ht 8768 27 U 2.1 13.7 o.Y 6 0 4.4 12.2 0 4 5

z6 Ht 8769 z6 U n 41.2 6.7 9.8 12 11
II 10.5 14.5 1.5 o t.z 21 16

29 Ht 8773 ZJ 0 32.Z 43.2 6.1 8.2 18 0 12.4 0.0 16 17

30 PDW 344 30 0 5.2 10.4 o.J 4.3 5 40.2 10 11 .7 1? 65 26 15

WHD 958 31 0 32.4 to.J 4.7 12 14.3 12.4 24.3 49.4 23 18

32 Nt 8774 5Z to.o 11 .4 8.4 5.7 8 38.4 I t.J 4.3 0 47.3 20 14

J5 MPO 1315 0 22.3 12.3 9.8 7.9 10 24.2 16.4 40.4 0 20.4 20 15

34 AKDW 4525 34 0 7.9 7.4 7.1 6 33.4 8.1 7q 1q ? 25 18 12

35 MACS 4029 0 19.4 12.3 c? 10 0 o.z 8 1.7 13.2 6 8

NIDW 989 0 tc.o 15.1 tc. I 9.'1 '|'1 38.1 15.2 11.2 to.o 42.4 25 18

Mean 1.2 14.1 11.7 8.1 6.6 8 20.6 10.5 18.5 7.2 31.1 18 13
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Table 29: Yellow pigment (ppm) of T. durum genotypes in NIVT-4

Sr.
NO.
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I MACS 4035 0'1 54 4.3 4.8 5.4 4.8 A4 +.2 4.1 ql 40 4.3 4.6

z UAS 456 02 4.9 43 4.7 4.4 6.3 4.9 4.6 5.1 51 5.4 4.1 4.9 4.9

UAS 457 03 53 5.8 4.8 6.0 5.4 5.7 46 5.7 4.1 5.1 5.2

MPO 1314 04 5.2 49 5.2 4.6 5.9 5.2 r',4a. l 4.1 5.7 4.7 4.0 4.5 4.8

GW 1318 05 c. l 52 4.9 AC, 5.9 5.1 c. l 4.0 51 5.4 4.8 4.9 5.0

o RKD 29,1 06 4.5 ?o 43 A2T.J 4.8 4.4 4.3 4.5 qn 4.7 4.0 4.5 4.4

7 DDW 36 07 4.3 48 44 AA 43 4.4 4.5 4.3 44 4.5 4.3 4.4 4.4

8 PDW 343 08 4.7 45 5.2 A4 5.4 4.8 47 4.5 \7 5.'r 4.4 4.9 4.8

9 MACS 3973 09 47 54 r', -7 4.3 4.6 a7 4.2 5.O c.l 4.8 4.7

10 WHD 957 10 b.6 6.2 o. l 6.7 6.5 6.2 5.0 47 o.u 5.'1 5.4 6.0

11 NrDW295 (C) 11 5.9 61 5.6 5.8 b.6 6.0 5.7 5.8 o.u 5.8 5.9

12 PDW 345 tz 48 4.1 q7 5.2 5.1 4.1 4.7 h tl 4.2 4.6 4.9

'13 NIDW 950 IJ 44 4.4 4.6 5.8 4.9 47 4.0 5.3 5.7 4.7 4.8

14 GW 1321 14 49 73 7.1 7.3 6.6 4.3 4.8 o. l 4? 5.4 6.0

15 Hr 8498 (C) t3 6.5 OY o.u b.J 69 6.5 5.9 6.4 60 o.u o. l 6.1 6.3

to Ht 8772 to 5.7 50 AE 5.4 6.2 5.4 5.3 5.5 5'1 5.3 4.0 5.0 5.2

17 GW 13'19 17 o.u 5.9 5.8 o.z o.u 6.0 o.z 5.5 4.2 5.2 5.1 5.2 5.6

18 GW'1320 ,I R 5.2 4.9 AE 4.9 5.3 5.0 5.3 5.7 5.1 AE. 4.2 5.0 5.0

IY UPD 97 IY 4.8 5.3 4.8 4.8 5.7 5.1 5.7 4.2 41 5.7 5.0 4.9 5.0

20 PBND 5175 20 5.3 46 5.2 4.5 6.9 5.3 AE. 4.3 4.2 5.1 4.8 5.1

21 PDW 314 (C) 21 5.8 5"9 5.0 c. l 7.0 5.8 6.2 6.5 5.8 o.l 6.3 6.0

22 Ht 8770 22 50 5"6 o./ 6.6 7.2 6.2 5.7 5.1 4.3 o.u 5.1 5.2 5.7

z5 PDW 346 z3 c. l 5.3 5.9 5.2 6.3 5.6 5.2 o.z 4.7 o. l 4.2 5.3 5.4

24 Ht 877 1 24 7.2 6.9 6.8 7.1 7.4 7.1 7.6 o_u 3. 1 7.1 6.4 6.4 6.8

25 DDW 35 25 4.5 5.1 AA 5.0 4.3 4.7 4.2 c. l 6l 4.7 4.8

zo RKD 282 zo 4.6 4.7 4.4 7.0 5.2 5.4 4.5 4.4 q? 5.0 5.1

27 Hl 8768 27 4.8 4.4 47 A1 b.J 4.9 41 4.6 4.5 4.7 4.1 4.4 4.6

28 Ht 8769 z6 5.9 o,z o.J 4.8 6.4 5.9 4.7 ql q1 4.3 4.9 5.4

ZJ Ht 8773 ZJ +.1 5.3 6.4 5.2 5.5 5.3 5.'1 5.6 4.7 5.'1 5.2 5.2

30 PDW 344 30 4.7 4.3 4.4 4.7 5.4 4.7 4.2 4.3 41 5.0 4.6 4.6

31 WHD 958 31 6.7 6.5 5.8 6.1 7.0 6.4 o.u 6.2 6.7 6.2 6.3

JZ Ht 8774 JZ 4.8 51 4.3 4.1 5.8 4.8 5.4 4.3 4.2 3.2 4.8 4.8

MPO 1315 5.2 5.2 4.7 5.1 5.7 4.5 4.7 6? 4.3 4.9 5.0

34 AKDW 4525 34 4.7 cz 5.6 6.5 5.6 5.4 4.1 4.5 c.z 4.2 4.7 5.1

5C MACS 4029 4.6 4.3 4.3 6.1 5.0 5.1 4.3 41 o.u 4.5 4.8 4.9

50 NIDW 989 5.'1 4.3 4.4 4.9 5.0 5.1 4.3 5.2 3. 1 4.9 4.9

Mean 5.2 5.2 5.3 5.1 6.0 5.4 5.2 4.9 4.8 5.5 4.8 5.0 5.2
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NIVT-SA (Rainfed Timely Sown) - Table 30-33

The same set of entries as mentioned in Restricted lrrigation were sown under

Rainfed Timely sown conditions. The genotypes received from three locations namely

Delhi, Kota and Annengiri (Dharwad) were analyzed. Comparative performance of

entries sown under Rainfed & Restricted lrrigation revealed that the entries of Rainfed

Timely sown recorded higher test weight and grain appearance score while entries

grown under Restricted lrrigation had higher protein content.

NIVT- 5A (Restricted lrrigation Timely Sown) - Table 34-37

NIVT-SA is a multilocational trial comprising of 36 entries (replicated twice)

including 4 checks. Samples were received from eleven locations namely Hisar,

Ludhiana, Delhi, Kanpur, Pusa, Sabour, Indore, Pune, Dharwad Niphad and

Bailhongal and were tested for grain appearance score (GAS), test weight (TW),

protein content, sedimentation value (SV) and phenol test. Grain appearance score

varred from 4.9 (Nl 5439) to 6.7 (MACS 6659). Entries namely BRW 3761, WH 1181,

UP 2914 and NIAW 2547 and JWS 146 were found to demonstrate mean grain

appearance score of 6.2-6.3. Among zones, entries from PZ and NEPZ recorded

highest mean grain appearance score (6.1) followed by CZ (6.0) and NWPZ (5.9).

Hectoliterweight (kg/hl) varied from 69.3 (UP 2915)) to 85.5(JWS 146). Performance

of entry JWS 146 was excellent as it recorded highest mean hectoliter weight (80.9

kg/hl). Other promising entries having more than 80 kg/hl hectoliter were UP 2914,

WH 1181 and HD 3204. Among zones, entries from CZ recorded highest mean

hectoliter weight (80.4 kg/hl) followed by PZ (79 3) NEPZ (78 3) and NWPZ (76 6)

Sedimentation value varied from 30 ml (MP 3424) to 58 ml (DBW 179). Entries

namely Hl 1612, MP'1306, DBW 178, MP 1304 and WH 1080 were having mean

sedimentation value of 47-49 ml. Protein content ranged 9.7 to 15.4 o/o (K 1416).

Among the centres, the performance of all the entries and checks was much better at

Pune and Niphad where the protein content recorded an average value of 13.1.

Among zones, entries from PZ recorded highest mean protein content (13.0) followed

by NWPZ (12.8), CZ (12.6) and NEPZ (12.2).In phenol test, the grains of T. aestivum

turned light brown, medium brown, brownish black and dark brownish black.

Depending upon the degree of darkness, score was given out of 10.0. The entries

which made excellent chapatti invariably developed very light brown color.

Performance of HD 2888 was best as it developed very light brown color. Other

entries namely HD 3202, CG 1018, UAS 374 and DBW180 also developed light

brown color
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Tabf e 30: Grain appearance score (Max. 10) of T.aestivum genotypes in NIVT-SA

infed Sown)

Sr. No. Entry Trial Gode Delhi Kota Anningeri Mean

1 MACS 6660 01 6.3 o. l 6.7 6.3

2 HD 3204 02 o.J 64 68 6.5

uP 2914 n? 64 63 o.z 6.3

4 wH 1 181 04 6.3 64 65 6.4
6 MP 3429 05 5.9 b.J b.u 6.1

h AKAW 3891 06 6.2 60 67 6.3

7 NW 6046 07 o.z o.z o.o 6.3

U JWS 146 08 6.4 6.1 6.5 6.3
\l BRW 3761 UY 62 61 6.8 6.4

'10 K 1415 10 65 6.2 67 6.5

11 MP'1304 11 60 o. l 65 6.2 r

12 MP 3288 (C) 12 q7 o. l 65 6.1

13 uP 291 5 t< 6.4 63 60 6.2

14 UAS 375 14 62 o.u 6.2
'15 2888HD (c) 15 64 64 62 6.3

to MP 1303 to 64 58 60 6.1

17 HD 3205 17 o.z 61 65 6.2
'18 DBW 178 18 6.1 o.u 6.5 6.2
10 Ht 1612 '19 6.2 6.0 6.2

20 NtAW 2547 20 o. l o.J o.o 6.3

21 MP 1305 21 qq 62 65 6.2

22 HD 3203 22 6.1 o.l 6.4 6.2

23 wH'1080 (c) z3 62 6.3 o.o 5.4

24 HD 3202 24 56 62 o.o 6.1

25 MP 1306 25 59 h tl nh 6.2

zo wH 1 180 26 o.z AN 6.2

27 MACS 6659 27 6.0 o.J 6.7 6.3

28 K 1417 28 61 61 6.3

29 cG 10'18 29 6.3 6.2 68 6.4
?n DBW 179 30 6.0 60 6.4 6.1

31 DBW 180 ?1 64 6.4 6.5 6.4

32 UAS 374 32 6.3 6.4 66 6.4

33 Nr 5439 (C) 33 5.3 59 6.8 6.0

34 PBW 737 34 6.2 59 65 6.2

5C K 1416 35 6.0 60 6.6 6.2

Jb PBW 738 JO 60 60 h tl 5.9

Mean 6.1 6.1 5.5 6.2
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Table 31: Test weight (kg/hl) of T.aestivum genotypes in NIVT-SA

Ra nfed Tifi relv Sown

Sr. No. Entry Trial Code Delhi Kota Anningeri Mean

1 MACS 6660 01 804 83.3 809 81.5

z HD 3204 02 82.1 83.1 83.2 82.8

uP 2914 tt< 835 845 81.8 83.3

4 wH 1 '181 04 830 81 9 83.0 82.6

MP 3429 82.2 821 82.8 82.4

r} AKAW 389,1 UO 825 83.7 828 83.0
a NW 6046 07 827 82.1 820 82.3
x JWS 146 08 atJ.o 81 2 807 81.8
w BRW 3761 09 81 4 82.7 83.2

10 K 1415 10 829 824 82.5 82.6

11 MP '1304 11 808 823 82.8 82.0

12 MP 3288 (C) 12 800 835 xt h 81.7
1? uP 291 5 80.9 832 81 8 81.9

14 UAS 375 14 80.2 82.0 822 81.5

15 HD 2888 (C) 15 83.6 842 81.2 83.0

to MP 1303 16 81 8 82.4 82.9 82.4

17 HD 3205 17 81 7 833 80.6 81.9

18 DBW 178 to 833 838 81 8 83.0

19 Ht 1612 19 81 0 844 800 81.8

20 NtAW 2547 20 81.2 81 5 71 8 78.2

21 MP 1305 21 79.7 780 82.0 79.9

22 HD 3203 22 82.4 830 e1 -7 82.4

z5 wH 1080 (c) 23 81.8 83 1 82.0 82.3

24 HD 3202 24 79.5 83 '1 6Z.O 81.7

25 MP 1306 25 780 78.9 81.3 79.4

26 wH 1180 zo 81 0 81 .1 824 81.5

27 MACS 6659 27 793 80.2 83.2 80.9

28 K 1417 28 807 809 826 81.4

29 cG 1018 29 83.4 824 834 83.1

30 DBW 179 30 81.6 808 81 8 81.4

JI DBW 180 ?1 82.3 81 5 8'1.5 81.8

5Z UAS 374 3Z 81 9 833 81.8 82.3

33 NI 5439 (c) 33 792 796 81.2 80.0

34 PBW 737 34 817 80.6 83.4 81.9
?( K 1416 5C 829 83.5 82.3 82.9

JO PBW 738 Jb 81 3 82.4 82.3 82.0

Mean 81.5 82.2 81.9 81.9
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Tabfe 32: Protein content (%l of T. aestivum genotypes in NIVT-SA

Rainfed Timelv Sown

Sr. No. Entry Trial Code Delhi Kota Anningeri Mean

1 MACS 6660 0'1 11.7 123 14.0 12.7

z HD 3204 02 12.2 11 5 12.1 11.9

uP 2914 n? 12.2 122 14.1 12.8

4 wH 1 181 04 123 11.6 13 9 '12.6

MP 3429 05 I z.J 12.1 14.3 13.1

o AKAW 389,1 UO 12.2 129 12.3

7 NW 6046 07 10 8 110 12.7 11.5

8 JWS ,146 08 I t.o 11.4 14.5 12.5

I BRW 3761 09 tz.o 123 12.9 12.6
'10 K 1415 10 '11 5 110 tz.l 1',1.7

11 MP 1304 11 118 12.2 146 12.9

tz MP 3288 (C) 12 11.4 1'1 0 14.1 12.2
t{ uP 2915 t< 132 112 14.1 12.8

14 UAS 375 14 112 I z.o 13.2 12.3
'15 HD 2888 (c) I z.o 11.3 14.1 12.7

to MP 1303 to 11.1 '11 8 11.7 11.5

17 HD 3205 17 11.1 1'1 6 12.7 11.8
'18 DBW 178 18 12.5 I z.o 127 12.6
'19 Hl 1612 10 1'1.9 | 2.3 142 '12.9

20 NtAW 2547 20 1? n 122 13.4 12.9

21 MP 1305 21 128 12.5 14.1 13.1

22 HD 3203 22 11.5 11 2 13.7 12.1

23 wH 1080 (c) z5 11.6 129 13.9 12.8

24 HD 3202 24 122 11 .5 129 12.2

25 MP 1306 25 121 11.4 I z.v 12.1

zo wH 1180 26 124 12.2 14.0 12.9

27 MACS 6659 27 118 11.1 129 11.9

28 K 1417 28 1 1.5 1'1 6 13.0 12.0

ZY cG 1018 29 1'1.5 123 13.1 12.3
?n DBW,179 30 11.1 127 13 0 '12.3

31 DBW 180 31 11.9 12.2 14.1 12.7

32 UAS 374 32 13 8 12.3 13.5 '13.2

33 Nr 5439 (C) 33 11.5 12.2 145 12.7

34 PBW 737 34 12.2 120 14.0 12.7

J3 K 1416 J3 11 9 119 11 7 11.8

Jb PBW 738 JO 116 11.2 t c.l 12.2

Mean 12.0 11.9 ',3.4 12.4
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Tabfe 33: Sedimentation value (ml) of T.aestivum genotypes in NIVT-SA

fed Sown
Sr. No. Entry Trial Code Delhi Kota Anningeri Mean

1 MACS 6660 nl JU JZ 36

z HD 3204 02 48 39 41

{ uP 2914 n? 42 45 41

4 wH 1 181 04 49 44 50 48

MP 3429 38 38 48 41

o AKAW 389,I Ub 50 46 48 48
-l NW 6046 07 53 ?e 40 44
R JWS 146 na 42 48 40 43

BRW 3761 no 34 35 41

10 K 1415 '10 40 42 46 43

11 MP 1304 11 52 55 43 50

12 MP 3288 (C) 12 38 38 47 41

13 uP 2915 48 2a 35 40

14 UAS 375 14 39 32 37 36

15 2888HD (c) IU 42 33 41 39

16 MP'1303 to 54 JO 46 45

17 HD 3205 17 41 44 45 43
'18 DBW 178 18 45 48 48 47

19 Ht 1612 44 46 44 45

20 NtAW 2547 20 39 42 47 43

21 MP 1305 21 36 40 50 42

22 HD 3203 22 40 46 45 44

23 wH 1080 (c) 23 48 51 50 50

24 HD 3202 24 JO 40 48 41

25 MP 1306 25 40 42 <x 40

26 wH 1180 26 45 40 4Q

27 MACS 6659 27 33 ?1 34

28 K 1417 28 34 32 45 37

29 cG 1018 29 5Z 50 47 38
?n DBW 179 30 40 40 48 43

DBW 180 31 45 43 46 45

5Z UAS 374 32 45 35 45 42

33 Nr 5439 (C) 33 34 ?o 45 ?o

34 PBW 737 34 30 42 43 38

35 K 1416 35 42 46 48 45

PBW 738 36 50 34 46 ?o

Mean 41 40 44 42
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1 MACS 6660 01 6.0 5.8 6.1 6.0 6.4 o.z 5.5 6.0 o. l 5.9 6.0 o.z 5.9 6.0 6.6 6.2 6.1

2 HD 3204 UZ o.J 5.9 o. l 6.1 o. l 5.7 6.0 o. l 6.0 o. l 5.9 o. l o.u 6.0 6.0

uP 2914 UJ 6.2 6.0 o. l 6.1 o.J 6.0 60 6.1 6.2 o.z 6.2 5.9 5.9 6.2 6.1 5.1

4 /vH 1 181 04 6.3 6.0 5.8 6.0 6.4 o.J b.u 6.2 o.z o.z 6.2 6.4 o.u 6.3 6.2 6.2

5 MP 3429 05 b.u 5.6 58 5.8 6.2 5.9 J.O 5.9 o. l 5.5 5.8 o.J 5.9 o. l o.z 6.1 5.9

o AKAW 3891 06 5.8 5.8 5.6 5.7 5.8 5.9 6.0 o.z o.u 6.1 o.z 5.9 6.2 6.2 6.1 6.0

7 NW 6046 07 5.6 5.6 o. I 5.8 o.u 5.4 5.8 5.7 o. l 5.6 5.9 o.J 5.8 6.2 6.0 6.1 5.9

8 JWS 146 08 b.u 5.6 5.4 5.7 o.J o.z 5.4 6.0 6.5 o.u 6.3 6.5 o.u 6.5 b.b 6.4 6.1

I BRW 3761 09 6.2 o. l 59 6.1 6.4 6.4 6.4 6.4 o.l 6.2 6.5 o.u 6.4 6.2 6.3 6.2

10 K 1415 10 o.z 5.6 5.9 5.9 6.5 5.9 o.J 6.2 5.9 6.1 6.0 5.8 6.3 6.2 6.1 6.1

11 MP 1304 11 6.2 50 5.8 6.0 o.z 5.8 5.8 5.9 o. l 5.7 5.9 5.9 5.8 o. l o.o 6.1 6.0

12 IUMP 3288 tz 6.4 o.l 5.8 6.1 6.0 6.2 5.7 6.0 o.u 5.9 6.0 o. l
EA b.u 6.5 6.0 6.0

13 uP 2915 13 6.0 5.9 5.8 5.9 o. l 5.7 5.7 5.8 o.l 6.0 6.1 6.0 o.u 6.0 6.3 6.1 6.0

14 UAS 375 14 o. l 5.8 5.8 5.9 6.2 5.9 q? 5.8 o.u 5.8 5.9 6.4 5.9 6.0 o.J 6.2 6.0

15 (c)2888HD 15 6.0 5.7 5.9 5.9 o. l 6.0 o.J 6.1 o.o b.u 6.3 5.7 o.z 6.5 6.5 6.2 6.1

'16 MP 1303 16 6.0 5.8 5.8 5.9 o. l 5.4 5.7 5.7 5.8 6.0 5.9 5.9 5.9 o. l 6.6 6.1 5.9

17 HD 3205 17 o.u 5.7 5.9 5.9 o.J 5.9 o.z 6.1 o.u J.J 5.8 5.8 b.u 6.0 o.c 6.1 6.0

18 DBW 178 18 5.8 6.0 5.6 5.8 o.z 5.7 5.7 5.9 6.0 5.9 6.0 5.8 5.9 6.0 o.o 6.1 5.9

19 Ht 1612 19 5.9 5.8 6.0 6.3 5.9 5.9 6.0 o.u 5.9 6.0 5.9 5.9 o.u 6.5 6.1 6.0

20 NtAW 2547 20 o.z 5.9 5.9 6.0 6.4 6.0 o.J 6.2 o.z 6.0 6.1 5.9 o.u o.z 6.5 6.2 6.1

ZI IMP 1305 21 6.2 5.9 6.2 6.1 6.4 5.9 5.6 6.0 o.u 5.8 5.9 5.9 5.9 b.u 6.4 5.1 6.0

22 HD 3203 22 6.0 5.5 6.0 5.8 o.z 6.0 5.6 5.9 5.8 o. l 6.0 5.9 5.8 5.9 6.4 6.0 5.9

23 wH 1080 ZJ 5.9 5.8 5.7 5.8 o. l 5.0 EA 5.5 5.8 5.9 5.9 6.0 5.9 6.0 o.o 6.1 5.8

24 HD 3202 24 5.7 6.0 5.9 o.z o.z o.z 6.2 6.1 5.9 6.0 o. l o.z o.z o.u 6.1 6.1

25 MP 1306 25 5.8 5.8 6.2 5.9 6.4 5.7 5.5 5.9 5.8 6.0 5.9 o.u o. l 6.0 6.2 6.1 6.0

26 wH 1180 (C 26 5.7 5.8 o. l 5.9 o. l J.O 5.9 5.9 5.9 5.9 5.9 6.0 o-u o.J 6.1 5.9

27 MACS 6659 27 qq 5.7 5.9 5.7 o. l 6.2 6.0 6.1 6.0 5.9 5.8 o.u o.z 6.7 6.2 6.0

28 K 1417 zd o.z 5.6 6.1 6.0 o.J o.z 6.1 6.0 5.8 5.9 6.0 5.8 6.0 6.0 5.0

ZJ cG 1018 29 5.7 5.5 6.0 5.7 o.J o. l 5.9 6.1 5.7 5.6 5.7 5.9 5.9 6.5 6.1 5.9

30 DBW 179 5.8 5.6 5.6 6.4 6.3 hX 6.2 o_l 5.9 o. l o. l o.z 6.1 5.9

DBW 180 31 6.4 o. l o. l 6.2 6.4 o.z 5.5 6.0 o.u 6.0 6.0 6.2 6.0 o. l o.o 6.2 6.1

32 UAS 374 32 o.z 6.0 5.8 6.0 6.4 6.0 5.9 6.1 5.6 5.7 o. l 5.9 6.4 6.1 6.0

JJ Nr 5439 (C) 5.0 5.5 5.3 5.3 5.9 5.0 4.9 5.3 s.6 5.7 6q 5.8 6.0 5.8 5.5

34 PBW 737 34 o.J 5.7 6.0 5.9 6.4 6.3 6.2 5.9 o. l 6.0 5.5 5.6 qo 6.2 5.8 6.0

K 1416 35 6.0 6.0 5.6 5.9 o. l 3.2 5.4 5.6 5.8 6.0 5.9 5.7 5.9 6.7 6.1 5.9

JO PBW 738 6.3 5.6 6.0 6.0 o.z o.z 5.9 6.1 5.8 6.2 6.0 6.0 5.9 5.9 6.6 6.1 6.1

Mean 6.0 5.8 5.9 5.9 6.2 5.9 5.8 6.0 6.0 5.9 6.0 6.0 5.9 6.1 6.4 6.1 6.0

Table 34: Grain appearance score (Max. score 10) of T.aestivum genotypes in NIVT-SA

(Restricted lrrigation Timely Sown)
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Table 35: Test weight (kg/hl) of T.aestivum genotypes in NIVT-SA

(Restricted lrrigation Timely Sown)
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1 MACS 6660 01 78.3 78.4 79.5 78.7 80.2 80.2 /J.b 78.0 81.2 81.2 81.2 80.3 78.9 78.9 80.6 79.7 79.3

z HD 3204 02 78.6 80 1 79.1 79.3 78.5 78.8 M 78.6 82.0 82.3 82.1 78.8 78.5 80.2 81.9 79.8 79.9

uP 2914 UJ 81.3 77.9 82.3 80.5 81.2 80.0 79.2 83.1 82.6 82.9 79.3 79.5 79.4 79.1 79.3 80.2

4 wH 1181 04 81.1 78.7 81.1 80.3 80.7 82.7 76.9 80.1 82.1 80.0 81.0 81.5 81.9 80.2 796 80.8 80.5

MP 3429 05 82.5 77.5 79.3 79.8 796 76.7 71 .7 76.0 82.1 78.0 80.1 83.4 80.7 62.5 81.5 82.0 79.6

o AKAW 3891 UO 78.8 744 79.4 77.5 78.6 / o.u 74.0 76.2 82.0 80.9 81.4 81 5 81.2 80.0 81.0 80.9 79.0

7 NW 6046 07 77.3 73.8 81.1 77.4 79.0 72.9 71 .4 74.4 82.7 81.3 82.0 / Y.O 78.3 77.5 80.4 78.9 77.9

8 JWS 146 08 81.2 76.7 79.4 79.1 80.2 81.3 75.4 79.0 85.5 790 82.2 84.0 84.3 81.8 82.5 83.1 30.9

9 BRW 3761 09 80.1 78.7 79.5 79.4 79.9 79.6 76.0 78.5 81.3 80.2 80.7 79.9 78.6 79.8 82.1 80.1 79.6

10 K 1415 10 77.7 72.9 78.4 76.3 79.7 77.3 74.3 77.1 I V.Z 79.9 79.6 77.9 77.8 80.9 80.7 79.3 r8.0

11 MP 1304 11 78.3 75.2 / o.J 76.6 78.4 76.7 73.0 76.0 78.1 81.7 79.9 80.3 77.9 77.4 79.7 78.8 t7.7

12 MP 3288 12 78.5 77.5 777 77.9 75.9 80.2 71.6 75.9 77.7 81.6 79.6 77.0 75.7 76.9 79.7 77.3 77.5

13 uP 2915 13 t o.z I J.Z 76.0 75.8 43.7 76.3 69.3 63.1 77.5 79.0 78.2 77.2 75.2 77.0 78.1 76.9 73.4

14 UAS 375 14 78.8 78.6 / o.Y 78.1 78.0 777 69.4 75.0 80.3 79.0 79.6 78.9 77.5 76.0 80.8 78.3 t7.6

HD 2888 (c) 15 77.4 76.6 79.3 77.8 79.9 78.2 79.8 79.3 82.4 79.0 80.7 83.8 79.8 76.7 80.9 79.7

to MP 1303 16 76.9 76.2 77.3 76.8 IY.I 7 5.1 72.1 75.6 78.6 81 .6 80.1 77.0 IO. t 77.6 80.7 78.0 77.4

17 HD 3205 17 77.6 73.9 78.4 76.6 80.0 79.6 73.8 77.8 7 8.1 81.9 80.0 77.6 77.8 80.4 78.4 78.5 78.',|

18 DBW 178 18 81.7 79.2 82.6 81.1 81.2 79.2 76.6 79.0 81.0 79.0 80.0 79.5 7 8.1 77.8 80.7 79.0 79.7

19 Ht 1612 '19 80.3 76.9 6Z.V 80.0 80.8 78.7 75.3 78.3 80.4 82.1 81.3 77.1 77.1 / o.J 77.9 77.',| 78.8

20 NtAW 2547 20 78.9 76.7 77.0 77.5 79.3 79.1 I z.o 77.0 79.9 81.9 80.9 77.6 79.2 77 1 79.4 78.3 78.2

21 MP 1305 21 74.5 I J.Z 77.2 74.9 78.0 75.5 71 .4 75.0 I6. t 81.2 79.9 78.6 774 76.4 81.0 78.3 76.9

LZ HD 3203 zz 74.4 76.8 81.7 77.6 81.5 81.1 73.0 78.5 79.1 83.0 81.0 78.8 75.9 79.7 79.8 78.5 78.7

23 wH 1080 ZJ 77.8 73.0 tv.3 76.7 78.6 72.8 71.9 74.4 78.7 78.2 78.5 78.3 i/ d-J 79.1 80.6 79.1 77.2

24 HD 3202 24 77.8 | 3.6 79.4 77.0 77.5 78.0 71.9 75.8 79.6 8'1.9 80.8 78.2 76.9 79.4 I Y.Z 78.4 77.8

25 MP 1306 25 77.5 74.0 77.7 76.4 77.1 77.0 7 0.1 74.7 77.4 82.0 79.7 /o. I 75.8 76.7 80.4 77.2 76.8

zo wH 1180 (C) 26 78.3 76.2 79.2 77.9 77.7 / o.d 73.1 75.9 79.8 84.0 81.9 77.8 7 8.1 79.2 81 0 79.0 78.4

27 MACS 6659 27 78.7 77.3 79.5 78.5 tJ. I 78.5 71.2 76.3 80.3 80.2 80.2 77.5 79.2 79.1 81.1 79.2 78.5

28 K 1417 28 80.0 76.6 t 6.l 78.4 78.4 to.l 7 3.1 76.1 79.4 80.3 79.8 76.7 I O.Z 76.6 78.6 77.0 77.6

ZJ cG 1018 ZY 78.4 74.6 80.9 78.0 79.5 80.8 74.9 78.4 80.1 79.5 79.8 81.0 79.5 82.8 78.1 80.3 79.2

30 DBW 179 81.0 76.0 79.6 78.9 79.3 80.5 73.8 77.9 81.2 79.5 80.3 / v.o 78.8 78.9 80.3 79.4 79.0

31 DBW 180 31 79.0 7 5.1 78.8 77.6 79.6 78.0 72.0 76.5 81.0 79.0 80.0 IY.I 78.5 80.1 78.1 79.1 78.2

3Z UAS 374 JZ 79.9 77.6 78.1 78.5 80.1 79.7 74.3 78.0 80.4 81.0 80.7 704 I T.Z 80.4 78.7 79.0 78.9

Nt 5439 (c) 33 7 5.1 72.2 77.8 75.0 73.8 74.0 oJ.z 72.3 79.9 81.6 80.8 79.0 77.9 79.2 tt.z 78.3 76.4

34 PBW 737 34 / o.3 78.3 76.2 77.8 77.4 I Z.J 75.8 78.1 83.1 80.6 76.7 75.8 77.8 IO.I 76.7 77.Q

35 K 1416 35 80.0 79.9 79.8 79.9 80.7 79.1 72.8 77.5 80.6 71 .8 76.2 77.7 76.9 78.4 78.8 77.9 78.0

JO PBW 738 JO 78.5 75.3 80.6 78.1 78.6 80.0 76.2 78.3 79.5 83.0 81.3 78.1 779 78.6 82.1 79.2 79.0

Mean 79.3 76.0 76.0 77.1 78.1 78.3 79.0 78.5 80.2 80.6 80.4 79.0 78.3 80.2 80.6 79.5 78.9
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1 MACS 6660 01 13.4 12.8 | 2.3 12.9 10.9 12.5 13.2 12.2 13.2 12.1 12.7 I z.c 13.1 1 1.9 13.4 12.7 12.6

z HD 3204 02 12.0 12.1 12.9 't2.3 11.3 12.5 12.1 12.0 12.2 12.1 12.2 12.1 12.1 12.2 12.7 't2.3 12.2

uP 2914 03 12.9 tJ.o 12.7 13.1 1'1.8 12.9 11.5 12.1 12.8 I t.o 12.7 13.8 I l.J 11 .7 | 3.2 't2.8 12.6

4 wH 1181 04 tJ. I 13.2 I z.Y 1 3.1 12.4 12.5 12.1 12.3 12.8 12.7 12.8 14.1 13.4 15.4 1 1.9 13.7 13.0

5 MP 3429 11 .4 12.0 13.7 12.4 12.0 12.9 12.0 '12.3 13.8 11.9 12.9 13.1 tJ.3 14.2 13.1 13.5 12.7

o AKAW 3891 06 14.6 13 0 t J.z 13.6 I z. I 12.2 12.4 12.4 12.2 I z.J 12.4 12.3 118 13.8 13.9 13.0 12.8

7 NW 6046 07 I z.c I z.J I z.v 12.6 1 0.'1 | 2.3 12.0 11.5 11 .4 1 1.9 't1.7 13.4 12.4 13.2 13.8 '13.2 12.2

a JWS 146 08 11.9 1'7 -7 117 '12.4 1 1.8 11 .4 12.4 11.9 10.6 11.9 1't.3 12.8 I z.o 11.7 13.0 12.5 12.0

BRW 3761 09 '15.5 13.4 140 14.3 '11 0 12.2 12.5 11.9I 13.',l 12.8 13.0 12.4 12.7 13.8 13.1 13.1

10 K 1415 10 14.2 13.6 142 14.0 11 .4 12.1 IJ.Y 12.5 I z.o I z.J 12.6 12.0 I J.O 13.5 13.3 13.1 13.0

11 MP 1304 11 12.3 12.7 13 0 12.7 I z.o 13.4 11.5 12.5 11.8 11.9 11.9 13.3 12.3 14.2 13.8 13.4 12.6

12 MP 3288 (C) 12 13.0 11 .1 134 12.5 I t.J I Z.J 13 0 12.4 12.0 12.4 12.2 13.6 11.8 11.8 12.3 't2.4 12.4

13 uP 2915 13 1 1.0 14.0 tJ z 12.7 11 4 12.4 11 .4 11.7 13.6 12.9 13.3 13.8 12.4 15.1 12.1 13.4 '12.8

14 UAS 375 14 1 1.9 116 tJ c 12.3 12.1 12.8 1 1.5 12.1 12.4 | 2.5 12.4 12.9 13.1 I J.Z tJ.c 13.2 12.s

'15 HD 2888 (C) 15 | 2.3 12.3 | 2.3 12.4 I z.o I z.J 11.6 12.4 14.3 12.3 13.3 12.2 13.7 13.8 14.2 13.5 12.9

to MP 1303 to tJ.o 11 .9 13.4 13.0 11 1 12.2 11 .2 't1.5 13.7 11.9 12.8 12.5 12.7 12.7 I z.Y 12.7 12.5

17 HD 3205 17 12.2 12.4 t J.z 12.6 I z.o 11 .5 I t.Y '12.0 12.9 13.0 13.0 13.6 I z.J 13.0 I z.J 12.9 12.6

18 DBW 178 18 1? ,l 1? E 14.1 13.6 10.3 13.0 13.5 12.3 12.2 I z.J 't2.4 12.1 | 5.2 14.2 13.1 13.2 12.8

IJ Ht 1612 19 I z.J 13.0 13.1 12.8 12.7 12.7 12.1 12.5 12.3 12.9 12.6 14.5 13.4 13.0 12.0 '13.2 12.8

20 NtAW 2547 20 IJ.Y 12.7 13.5 13.4 I t.o 12.3 12.2 12.0 13.1 13.0 13.1 13.8 12.5 tJ.c ,l? ? 13.3 12.9

21 MP 1305 21 1 1.9 12.4 14.3 12.9 10 0 12.2 12.1 11.4 11 7 12.5 12.1 IJ.Y 13.2 12.0 13.9 13.3 12.4

22 HD 3203 ZZ 9.7 12.0 12.7 11.5 12.4 1 1.0 I z.J 12.0 12.7 12.4 '12.6 12.7 11.8 12.1 13.0 12.4 12.1

ZJ wH 1080 z5 10.1 t J.z 12.7 12.0 11 .7 I J.Z 12.1 12.3 11 .4 12.1 11.8 13.8 12.4 I z.J 13.0 12.9 12.2

24 HD 3202 24 12.4 12.7 12.9 12.7 11 .7 13.2 12.0 12.3 12.6 1'1 .9 12.3 tJ. / 11.7 12.4 13.0 12.7 12.5

25 MP 1306 25 10.5 13.0 tJ.o 12.4 10.7 12 a 12.3 '12.3 I z.o 12.6 12.6 13.4 I z.o I z.o I z.o '12.8 12.5

26 wH 1 180 (C) zo 14.1 I z.J 13.5 13.3 14.6 12.9 12.2 13.2 I J.Z 12.8 13.0 12.7 12.5 13.0 13.3 't2.9 1 3.1

27 IVIAUJ OOSY 27 13.8 I J.Z 12.8 3.3 I z.J 12.1 12.8 12.5 12.1 12.0 12.1 12.9 12.7 13.7 13.1 13.1 12.7

28 K 1417 28 IJ.J 12.8 13.9 13.3 12.5 IJ.J 12.1 12.6 12.2 13.2 12.7 13.9 12.0 12.5 10.9 12.3 12.7

29 cG 1018 zv 11.6 13.0 12.4 2.3 12.9 12.7 13.0 12.9 I z.J I z.J 12.3 12.3 1 1.0 I z.Y 13.7 't2.5 12.5

DBW 179 30 13.9 I z.J 13.4 13.3 11 .4 12.3 13.4 12.4 12.8 12.7 12.8 3.2 13.8 15.0 13.4 13.9 1 3.1

3'r DBW 180 12.4 13.2 I J.Z 12.9 11 .1 12.0 I z.o 11.9 13.9 12.8 13.4 2.6 13.3 13.2 12.4 12.9 '12.8

32 UAS 374 JZ 13.3 13.4 13.0 13.2 12.3 13.0 I z.J '12.5 12.7 12.2 12.5 12.2 13.5 1 1.0 13.8 12.6 12.7

NI 5439 (c) 14.0 tJ.o 13.4 13.7 11.7 12.0 12.4 12.0 12.3 12.9 12.6 12.1 1'1.8 12.7 12.5 12.7

34 PBW 737 34 '1'1.9
I z.o 12.9 12.5 12.1 1 1.6 117 11.8 12.4 13.1 12.8 13.4 12.6 12.2 2.2 2.6 12.4

35 K 1416 35 11.9 13.4 13.0 12.8 12.2 13.4 1 1.9 12.5 13.0 13.0 13.0 '13.5
I z.o 16.0 13.8 14.0 1 3.1

JO PBW 738 JO 11 .4 12.0 I z.o 12.0 11.2 IJ.J I z.z 12.2 13.1 12.9 13.0 2.7 14.0 | 5.2 2.2 3.0 't2.6

Mean 12.6 12.8 13.2 12.8 11.8 '12.5 12.3 12.2 12.6 12.5 '12.5 3.1 12.7 13.1 13.0 13.0 12.6

Table 36: Protein content (%l of T.aestivum genotypes in NIVT-SA

(Restricted lrrigation Timely Sown)
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1 MACS 6660 0'1 43 ?1 30 35 37 40 37 28 47 38 48 35 38 53 44 39

z ND 3204 02 41 39 45 48 55 M 52 JZ 45 39 55 42 39 50 47 46

uP 2914 UJ 42 38 30 37 35 38 35 30 45 38 40 36 48 40 38

4 wH 1181 04 6? 42 42 50 48 42 47 ?,4 ?o 39 54 45 45 44 47 44

MP 3429 40 Jb 34 37 34 35 33 3Z 36 50 50 45 38

o AKAW 389,1 06 52 50 JI 45 50 48 41 46 45 48 47 55 35 48 54 48 47

7 NW 6046 07 48 33 38 36 46 48 43 43 45 44 54 43 42 40 45 43

8 JWS 146 08 30 33 30 35 33 28 46 37 48 34 52 42 37

BRW 3761 09 JZ 32 30 32 27 30 38 41 40 45 31 34 37 34

10 K 1415 10 48 44 42 43 39 51 39 45 51 38 48 42 45 43

11 MP 1304 11 J6 30 41 46 50 44 47 60 45 53 50 45 66 35 46 46

12 MP 3288 (C) tz ?n 33 34 30 34 33 45 40 43 50 45 41 37

13 uP 291 5 48 42 33 4',l 43 48 AA 46 38 48 43 58 42 39 44 46 44

14 UAS 375 IT 47 36 32 38 34 37 JZ 34 36 38 37 45 36 6? 43 39

IJ HD 2888 (C) t3 46 55 34 45 JO 38 34 36 JO 35 36 49 31 35 46 40 40

16 MP '1303 16 34 45 37 39 37 48 38 41 43 44 44 55 JO 38 54 46 42

17 HD 3205 17 54 52 46 45 44 40 43 55 48 52 51 42 50 45 46

18 DBW 178 18 55 34 48 54 45 50 50 45 48 52 45 45 49 49

IY Ht 1612 19 54 45 32 44 45 JZ 48 48 60 49 55 55 43 51 40 47 48

20 NtAW 2547 20 46 ?A JO 40 41 43 41 42 43 46 45 50 45 41 50 47 43

21 MP 1305 21 48 42 34 4',! 44 48 42 45 52 48 50 53 41 41 49 46 45
aaL' HD 3203 zz 52 45 JO 44 43 44 4'l 56 43 50 54 39 46 47 47 45

23 wH 1080 IJ 53 48 31 44 50 47 45 53 49 51 54 46 46 53 50 47

24 HD 3202 24 40 44 40 41 42 44 48 4845 39 44 50 JZ 44 40 42

25 MP 1306 25 55 45 J3 45 45 44 42 44 57 41 49 54 45 47 56 51 47

26 wH 1180 (C) zo cz 42 30 41 40 43 45 43 42 41 42 58 38 44 51 48 44

27 MACS 6659 27 42 38 30 37 32 40 37 36 JZ 44 38 54 40 52 45 40

28 K 1417 28 39 38 34 37 38 40 40 39 41 41 41 JO 45 54 48 42

29 cG 1018 29 43 40 M 42 40 45 Jat 41 42 45 44 48 JO 43 43 43 42

30 DBW 179 JU 52 50 34 45 46 44 42 55 53 JI 43 50 48 48 47

31 DBW 180 50 42 40 44 46 54 48 49 42 43 43 50 47 59 40 49 47

32 UAS 374 JZ 45 Jal 41 43 49 49 47 45 39 42 58 44 48 48 50 45

33 Nr 5439 (C) 44 46 37 42 Jd 47 48 44 46 42 44 6? 42 52 48 49 45

34 PBW 737 34 45 46 5Z 4'l 44 48 50 47 45 42 44 50 42 41 48 45 44

K 1416 48 3T 37 4'l 46 57 3l 51 45 40 43 47 JZ 51 47

JO PBW 738 JO 40 30 35 42 cz 43 46 44 43 44 JI 38 44 42 44 42

Mean 46 42 34 4'l 40 45 41 42 44 43 44 52 40 43 48 45 43

Tabfe 37: Sedimentation value (ml) of T. aestivum genotypes in NIVT-SA

(Restricted lrrigation Timely Sown)
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N|VT 58 (Rainfed and Restricted lrrigation Timely Sown - T. duruml -
Table 38-43

This rainfed trial had five locations in CZ and four in PZ. ln CZ, it was
conducted under rainfed situation in Dhanduka, Kota and Powarkheda
whereas at Indore and Kota; moisture stress was limited to restricted irrigation.
Under PZ conditions, samples belonged to rainfed condition only and the sites
were Dharwad, Annegiri, Niphad and Pune. Quality analysis included six
parameters i.e. grain appearance score, test weight, protein content,
sedimentation value, yellow pigment content and yellow berry incidence.

Grain appearance score was generally good as except Indore and
Niphad, mean score was 6.1to7.1 at majority of the locations. There was only
one test entry in each zone with GAS below 6.0 and they were GW 1325 in CZ
and MACS 4027 in PZ. GAS was high (>7.5) in MPO 1307 (CZ) and UAS 459
(PZ). Like GAS, test weight was also generally good at trial conducting sites
(except Powarkheda) as trial mean was >81 kg/hl al all locations. Entries with
test weight 84.0 kg/hl were MPO 1308, UAS 459 , DDW 37 in CZ and Hl 8775,
Hl8779, Hl8779, AKDW 2997-16 @ in PZ.

Except Dhanduka and Dharwad, trial mean in grain protein content was
high (13-15 %). Many genotypes registered protein content >14 o/o. This elite
material involved GW 1323, GW 1324, MACS 4027, MACS 4028, MACS 4030,
RKD 292 in CZ and GW 1323, cW 1324, MPO 1307, MACS 4028, MAS 4030
in PZ.

Average trial mean in sedimentation value was 33 to 35ml at all test sites.
It was <30 ml in some entries like MACS 4027, MACS 4028, RKD 292 in CZ
as well as PZ. Genotypes with Sedimentation value 38-40 ml were MPO 1307,
DDW 38, NIDW 937, DDW 37 in CZ and KD 1418, GW 1323, NIDW 937,
DDW 37, DDW 38 in PZ.

Amongst all sites, yellow pigment content was low at Dhanduka
(4.94ppm) and high at Kota (6.66 ppm) Few genotypes had yellow pigment
content in good range (>7.0 ppm) as noted in DDW 38, NIDW 937, UAS 458 in

CZ and Hl 8775 in PZ. Yellow pigment content was below 5ppm in six entries
under CZ conditions. In PZ, entries with yellow pigment content below 4ppm
could also be noted and it involved RKD 283 and GW 1323.

Yellow berry incidence was low (mean 9 %) under restricted irrigation
condition of Kota. At some site the mean incidence level was as high as 50 %
and the locations were Indore and Niphad. Entry with incidence level below
>10 % in both the zones was MPO 1307. Entries with incidence level >50 %
were GW 1325, Hl8779 in CZ and MACS 4027, Hl8775, Hl 8779.
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Table 38: Grain appearance score (Max-10) of L durum genotypes in NIVT-SB
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1 3W 1324 01 7.0 43 65 6.5 6.0 6.1 5.5 7.0 4.8 6.5 6.0 6.0

Z vlPo 1307 02 7.5 70 8.0 8.0 7.7 t.5 8.0 6.5 7.5 7.6 7.5

RKD 283 n2 7.0 6.5 6.0 6.4 6.5 6.5 7.5 6.6 6.6

A 3W 1325 04 4.8 AAa.J 6.5 7.0 5.6 4.8 7.0 6.0 t.5 5.9 5.9

KD 14'18 nq 7.0 43 8.0 7.5 7.0 6.8 7.0 7.0 7.5 6.7 6.7

VIACS 4027 06 6.5 43 8.0 6.5 6.5 6.4 7.0 4.3 6.1 6.1

7 Hl 8778 07 7.0 70 7.0 7q 7.2 8.0 5.5 8.0 7.0 7.0

8 Ht 8776 08 7.0 o.c 7.0 8.0 7.8 7.3 7.0 4.3 7.5 6.9 6.8

Ht 8775 09 7.5 7.0 7.0 7.5 6.9 5.5 7.0 5.U 7.0 6.6 6.6

10 Ht 8777 10 7.5 48 8.0 7.0 o.J 6.7 7.5 7.0 7.0 6.9 6.9

11 3W 1323 11 7.0 5.0 7.0 7.0 7.0 6.6 7.0 43 7.0 6.4 6.4

12
AKDW
2997-'16 (C) 12 6.8 o.u 6.0 7.0 6.3 66 6.5 60 o.6 6.3 6.3

3W 1327 IJ c.5 70 6.5 5.5 6.5 b.u 7.5 43 b.u 6.3 6.3

4A vrPo 1308 14 7.0 7.0 7.0 8.0 7.0 7.2 5.3 8.0 70 7.5 7.1 7.1

vlAcs 4028 tc 4.8 8.0 7.0 6.0 6.5 7.0 6.3 70 8.5 6.8 6.8

lo )DW 38 to 6.0 I.J 7.0 7.0 6.7 t.u 7.0 7.5 6.5 6.8 6.8

1atl \rDW 937 17 6.5 8.0 7.0 7.0 7.0 7.5 o.J 7.1 7.1

18 1t 8779 1R 4.0 7.0 6.0 7.5 6.2 4.3 7.0 5.0 7.0 6.0 6.0

IY VIACS 4O30 6.5 7.0 7.0 6.8 6.8 8.0 8.0 4.0 6.0 6.7 6.6

20 RKD 292 20 6.5 6.5 7.0 6.7 qq 7.0 7.5 6.5 6.7 6.7

21 { 8627 (C) 21 7.0 7.0 7.5 6.5 6.9 o.J 7.5 6? 7.0 6.7 6.7

zz JAS 458 22 8.0 7.8 o.u 6.9 7.0 7.0 7.0 7.5 7.0 7.0

23 JAS 459 23 7.0 7.5 5.5 7.8 7.0 7.0 8.0 7.0 8.0 7.5 7.2 7.3

24 3W 1326 24 6.5 6.5 4.3 6.4 74 7.0 4.3 7.0 6.4 6.4

z5 ]DW 37 25 8.0 7.0 7.0 6.9 7.0 7.5 7.5 6.8 6.8

Mean 6.6 6.1 7.0 7.0 6.7 6.7 6.5 7.1 5.8 7.0 6.7 6.7
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Table 39: Test Weight (Kg/hl) ol T. durum genotypes in NIVT-SB

Sr.
No.

Entry
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1 3W 1324 01 81.5 78.5 80.7 78.4 76.9 79.2 79.4 83.2 78.3 78.9 79.9 79.5

z MPO 1307 02 85.5 83.7 84.0 82.6 82.4 83.6 81.3 oc.o 81.4 79.4 81.9 82.9

RKD 283 tt< 84.6 79.2 79.7 78.9 79.8 81.9 Rql 80.6 81.7 82.3 80.9

4 3W 1325 04 80.0 74.4 75.0 768 67.4 74.7 / o.o 8'1 9 76.2 76.8 77.9 76.1

KD 1418 05 81.8 81.8 81.9 80.5 81.9 82.8 82.6 81.3 82.0 82.2 82.0

\4ACS 4027 06 82.8 83.5 6Z.O 79.9 82.4 84.9 84.7 82.3 83.7 83.9 83.1

7 1t 8778 07 829 84.0 83.7 84.3 83.6 83.7 86.6 62.O 82.s 83.9 83.7

8 )t 8776 08 R?N 84.0 83.4 85.0 82.4 83.6 85.0 85.2 82.3 82.1 83.6 83.6

)t 8775 09 83.1 84.6 84.0 62.Z 82.9 83.3 85.4 84.4 6Z.Y 84.1 84.2 83.7

10 )t 8777 10 84.1 82.2 82.9 Q? I 80.2 82.5 82.7 85.7 82.0 8'1.3 82.9 82.7

11 3W 1323 11 80.0 78.9 79.1 78.9 74.3 78.2 81.3 78.0 77.8 77.1 78.5 78.4

12
AKDW 2997-
16 (C) 12 77.2 82.1 82.7 84.4 77.8 80.8 85.8 86.1 o t.o 62.5 84.0 82.2

I 13 3W 1327 IJ 84.6 79.1 79.9 77.1 74.2 79.0 79.4 85.2 77.1 75.6 79.3 79.'l

14 PO 1308 14 85.5 83.8 84.7 62.5 84.3 84.8 81.7 81.6 83.6 84.0

MACS 4028 tc /o. I 82.4 82.0 82.5 80.1 80.6 60.2 80.0 84.0 dJ.c 83.4 81.9

to DDW 38 to 6J.Z 83.s 86.0 84.6 77.5 83.3 82.4 85.8 oJ.z 80.1 82.9 83.1

17 NIDW 937 17 83.7 83.7 83.9 82.2 80.1 82.7 86.5 83.2 82.9 62.5 83.7 83.2

18 ,H18779 '18 8'1.0 83.6 84.4 8s.8 6Z.V 83.5 84.1 86.8 82.9 6.J.2 84.3 83.8

19 MACS 4O3O 1q 838 82.9 81.9 84.3 81.2 82.8 84.5 80.5 83.7 81.3 82.5 82.7

20 RKD 292 20 6Z.Z 83.4 83.7 81.5 77.3 81.6 84.0 83.'1 Rno 82.4 82.6 82.0

21 Hr 8627 (C) 21 82.2 84.3 85.1 82.7 81.7 83.2 83.8 84.4 6 t.z 81.5 82.7 83.0

zz UAS 458 22 85.4 82.1 82.7 83.4 79.5 82.6 81.6 77.7 80.1 80.1 79.9 81.4

ZJ JAS 459 z5 80.4 84.9 85.4 85.8 83.7 84.0 85.3 83.'1 82.7 81 .1 83.0 83.6

24 3W 1326 24 84.1 78.0 77.8 77.4 70.6 77.6 78.4 79.8 75.8 75.6 77.4 77.5

25 )DW 37 25 dJ. / 83.4 84.8 86.2 62.5 84.1 82.7 84.6 82.5 83.3 83.8

Mean 82.6 82.',| 82.5 82.4 79.1 81.7 83.0 83.5 81.1 81.0 82.2 81.9
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Table 40: Protein content (%) of T. durum genotypes in NIVT-SB

Sr.
No. Entry

q,
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=
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9ot
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1 GW 1324 01 12.2 13.7 1A n to.z 14.5 13.1 14.6 '15.0 14.6 14.3 14.4

2 MPO 1307 02 11 .1 tc.J 14.0 14.7 13.7 12.4 14.4 14.9 14.3 13.9

RKD 283 '1 1.9 14.0 12.0 13.8 15.5 13.4 10.5 13.4 12.8 12.6 13.0

4 3W 1325 o4 11.5 15.0 11.7 14.9 15.7 13.8 12.1 14.0 13.7 13.4 13.6

6 (D 1418 U5 129 13.7 14.2 14.6 14.9 14.1 tz.Y tJ.o 14.4 14.0 13.7 13.9

VIACS 4027 UO 11.9 4A 4ta_ I 14.5 14.9 1q q 14.2 '1 1.8 14.4 14.2 15.4 14.0 14.1

7 )t 8778 07 11.7 14.2 143 14.5 14.8 13.9 I z.o 13.4 14.5 13.s 13.7

8 1t 8776 08 11 .7 13.4 12.7 13 0 14.6 13.1 11.4 15.0 14.3 14.7 13.9 13.4

v Hr 8775 09 I2.3 12.0 tz.o 12.7 15.6 13.1 9.4 14.5 13.8 12.8 12.9

10 Hl 8777 10 1? R 13.4 t+. t 1? O 13.9 '1 1.8 12.8 145 13.2 13.5

11 3W 1323 11 tJ.c l2.5 15.0 to. I 14.1 I z.J 1A 4
t+. I 14.8 16.0 14.4 14.2

12
AKDW 2997-
16 (C) 12 1 1.6 12.7 11.2 12.7 13.9 12.4 9.8 I J.Z 13.0 143 12.6 12.5

13 3W 1327 13 tJ. i tJ.o tz.3 147 15.6 14.0 12.2 13.8 14.5 14.8 13.8 13.9

14 vPo 1308 14 11 1 1 3.8 13.9 13.7 14.7 13.4 10.9 1 3.9 14.1 Itr n 13.5 13.5

IJ MACS 4028 12.2 14.6 16 ? tc. I 1q o 14.6 14.8 14.2 14.7 14.8 '14.6 14.6

to DDW 38 11.1 14.9 120 12.7 15.5 1'3.2 12.2 13.7 4A a 14.0 13.6

17 NIDW 937 17 12.1 tz.J 13.7 15.0 1 5.5 13.8 11.9 14.1 '|'3.2 13.5

18 Ht 8779 18 10.1 14 .1 12.5 12.4 15.3 12.9 10.5 12.9 13.0 14.7 12.8 12.8

IY MACS 4O3O 1q 12.2 14.7 15.4 tJ.z tc.o 14.6 13.4 14.5 15.1 15.7 14.7 14.6

20 RKD 292 20 13.4 14.5 13.1 14.1 15.8 14.2 1'1.9 14.2 '1'1.9 13.7 12.9 13,6

21 { 8627 (C) 21 I z.a 12.2 4A I
la. I 14.5 13.3 10.8 14.0 13.7 14.0 13.1 13.2

22 UAS 458 22 10.8 14.5 tJ.o 15.2 13.6 10.9 tz.J 14.5 16 A 13.5 13.5

ZJ JAS 459 z3 tz.o 12.2 11.0 12.4 13.5 12.3 11.7 12.1 I t.o 13.'1 12.1 12.2

24 UVV IJZO 24 11.5 13.7 13.1 14.7 tJ.z 13.6 10.8 14.0 13.4 13.8 13.0 13.4

ZJ DDW 37 25 13.1 13.0 12.7 12.1 14.4 13.1 12.3 tz.6 13.0 14.2 13.1 13.1

Mean 12.1 13.9 13.1 14.0 15.1 13.6 11.8 13.8 13.8 14.5 13.5 13.6
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Table 41: Sedimentation value (ml) of T. durum genotypes in NIVT-SB

Sr.
No.

Entry
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1 GW 1324 01 36 38 37 JV 37 35 ?o 38 37

2 MPO 1307 02 38 39 39 JY 39 34 1V 37 38

RKD 283 03 3Z 27 31 55 31 29 31 JZ 31 31

4 3W 1325 04 3s 39 35 37 AA J/ 39 37 37

6 KD 1418 05 37 ?6 37 36 37 JV 38 37

o \4ACS 4027 UO 23 20 18 19 21 20 18 22 21 z5 21 21

7 it 8778 07 35 37 37 37 36 35 37 38 37 37

8 1t 8776 08 35 34 5Z Jb 32 34 34

9 1t 8775 09 38 35 Jb 36 40 38 37 36

10 lt 8777 10 JI JU JI 31 31 JU JI 31 31 3131

11 GW 1323 11 31 34 5V 36 39 39 38

12
AKDW 2997-
16 (C) 12 5b 35 34 JO 35 30 JZ 34 32 34

13 GW 1327 IJ 5Z 34 40 36 34 37 5V 37 37

14 MPO 1308 14 JO 38 37 34 JY 37 37

15 MACS 4028 tc 21 31 25 25 27 24 30 22 25 25 26

16 DDW 38 th 38 ?o JV 38 39 JY 38 38

17 NIDW 937 17 39 40 39 JI 40 3I 38 39

18 Hl 8779 18 34 JI 34 34 JZ JI 31 33 33

'19 vAcs 4030 40 JU 34 35 ?o 5Z 34 35 35

20 RKD 292 20 34 25 zo zo z6 28 zo 29 25 24 26 27

21 { 8627 (C) 21 QA 28 5Z JZ 31 29 JZ 2,1 31 31

zz JAS 458 22 JO 35 36 34 36 36

ZJ UAS 459 23 5l 5Z a^ 35 JZ 36 35

24 3W 1326 24 34 34 JI 35 ?? 35 35

25 )DW 37 25 40 ?R JI 39 40 JI 38 38

Mean 35 34 34 34 35 34 33 35 35 34 34 34
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Tabfe 42: Yellow berry incidence (%) of T. durum genotypes in NIVT-SB

Sr.
No.

Entry
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1 3W 1324 01 11 92 8 z 25 28 88 1? 89 20 53 39

z vlPo 1307 02 21 B 6 6 10 4 9 11 7 9

J iKD 283 52 18 12 z 19 46 o 50 27 22

4 JVV IJZJ o4 90 49 25 21 56 97 Y IJ 24 36 47

KD 1418 05 34 72 6 o 23 28 20 bU IY 34 31

o MACS 4027 Ub 90 17 11 48 40 57 1 72 57 48

7 Ht 8778 07 44 zo 28 z IJ 25 34 tc 59 tc 31 27

8 Ht 8776 08
,7^

52 10 11 25 23 1 66 a1zt 29 27

Ht 8775 09 d5 20 10 '10 32 7 77 JZ 50 40

10 Ht 8777 10 12 o 8 4n 27 tz 10 43 12 19 24

11 3W 1323 11 tc 5 5 z6 28 14 94 28 35 31

12
qKDW

2997-16 (C) 12 80 47 8 12 37 70 5 23 26 32

13 3W 1327 IJ 11 aa 21 46 34 21 YI 15 47 40

14 MPO 1308 ta 27 40 5 o IJ 18 60 '19 49 19 37 26

15 s 4028 '15 9'1 26 14 I 43 37 9 zo t+ 22 30

to )DW 38 20 q 10 IJ 18 z zo 25 17 17

17 !rDW 937 17 8 55 4 20 18 8 11 48 24 23 20

18 it 8779 18 95 oz 44 22 51 17 77 17 51 51

19 MACS 4O3O 1q 30 o6 20 14 42 352 IJ 97 42 39 36

20 RKD 292 20 20 1q 11 5 12 13 48 8 24 14 24 18

21 Hr 8627 (C) 21 78 22 20 4 IJ 27 3'1 1q 74 30 39 32

22 JAS 458 22 38 70 22 4 IJ 30 18 75 28 z3 36 33

z3 JAS 459 10 50 49 12 17 29 14 22 11 21 26

24 3W 1326 24 12 56 48 t3 41 34 24 1? YO 5Z 41 37

z5 )DW 37 25 69 tz 7 8 10 21 21 44 1n 1-7 23 22

Mean 40 50 22 9 23 29 39 16 54 22 33 31
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Tabfe 43: Yellow Pigment (ppm) ot T. durum genotypes in NIVT-58

Sr.
No.

Entry
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1 3VU 1324 01 7.1 A'7 4.2 5.1 5.0 5.2 4.4 AE 43 4.4 4.4 4.9

z vtPo 1307 02 49 6.8 o..+ 8.'1 7.1 6.7 7.0 4.1 67 6.2 6.0 6.4

IKD 283 03 7.3 AA
J.- 3.4 5.6 4.7 4.9 3.4 4.9 31 2.8 3.5 4.3

4 3W 1325 o4 5.0 5.0 4.0 5.4 5.3 5.0 4.9 A1 4.6 4.7 4.8

5 <D 1418 05 41 4.2 3.9 5.4 4.6 4.5 4.5 o.z A4 4.1 4.7 4.6

b VIACS 4027 06 64 r',E J.V o.l 4.9 AE.5.3 o.J 4.5 4.9

7 1t 8778 o7 4.8 o.c 5.2 5.3 5.8 6.5 4.6 57 4.9 5.4 5.6

8 1t 8776 08 r',4 7.8 b.b 8.1 6.5 6.8 7.5 4.1 I+ 6.5 6.4 6.6

I lt 8775 09 3.4 LO c. tt 5.5 7.0 5.9 7.1 7Q 70 7.4 7.3 6.5

10 1l 8777 10 40 4.2 5.0 4.1 4.1 4.3 4.7 35 4.5 4.3

,t1 iw 1323 11 2.6 3.9 3.5 7.0 4.6 4.4 4.5 40 5.1 3.4 3.9 4.2

12
\KDW
2997-16 (C) 12 4.6 3.9 5.2 4.9 4.4 5.3 AA 3.9 5.V 4.6 4.5

13 3W 1327 13 J.b 4.9 4.5 6.7 5.3 5.0 4.7 5.9 4.7 5.2 5.1 5.0

14 MPO 1308 14 6.4 5.8 4.4 E.A 5.0 5.4 5.2 +.1 4.9 4.7 5.1

15 MACS 4028 15 4.0 4.5 4.0 o. l 4.7 4.6 4.7 A4 4.2 4.2 4.4

to DDW 38 to 60 8.0 7.2 8.1 7.9 7.4 J.l 7.0 6.3 6.9

17 NIDW 937 17 o.z 6.5 8.7 7.0 7.1 6.5 4.5 o.o 7.1 6.2 6.7

18 1t 8779 18 3.5 4.9 6.3 o.o 5.6 c.z 4.7 5.9 5.5 5.6

19 \4ACS 4030 19 7.3 4.2 3.4 o. l 4.4 5.1 o.z 4.5 4.0 4.6 4.9

20 RKD 292 20 44 5.3 4.5 o.o 5.3 4.9 55 4.5 4.5 4.9 5.1

21 { 8627 (C) zl 4.5 7.2 7.1 8.4 7.2 6.9 4.5 6.6 7.0 6.1 6.5

22 JAS 458 22 52 7.9 6.8 8.0 7.7 7.1 7.2 5.2 7.7 7.1 6.8 7.0

ZJ UAS 459 z5 4.5 7.4 8.8 7.8 6.7 5.8 4.8 6.4 6.7 5.9 6.4

24 GW 1326 24 6.3 4.8 5.0 o. l 5.8 5.6 4.9 7.0 4.3 4.4 5.2 5.4

25 DDW 37 25 3.5 7.2 o.z o.Y 6.0 6.7 qn A6 6.4 6.1 6.1

Mean 4.9 5.8 5.0 6.7 5.8 5.6 5.5 5.1 5.2 5.3 5.3 5.5
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Evaf uation of r. durum Nlvr entries for HMWGS and y-gliadin (Table 44)

The entries in NIVT 4 and NIVT 58 including checks were analyzed for

y-gliadin. The percent samples carrying y-gliadin '45' were 83 and 92 in NIVT 4

and NIVT 58 respectively. The remaining samples had y-gliadin 42viz. GW 1318,

MACS 3973, GW 1319 in NIVT 4 and y-gliadin 44 (MACS 4027) & y-gliadin 43.5

(GW 1325) in NIVT 5B

Table 44: Distribution of y-gliadin in L durum NIVT-4 & NIVT-SB

Sr.
No.

Variety Code Y-gliadin Sr.
No.

Variety Code Y-gliadin

NIVT.4 NIVT-58

1 MACS 4035 01 45 1 GW 1324 01 45
Z UAS 456 02 45 az MPO 1307 02 45

UAS 457 45 RKD 283 03 45
4 MPO 1314 04 45 4 irAr a 

^^.\rVV lJZo 04 43.5
5 GW 1318 05 42 q KD 1418 05 45
o RKD 291 06 45 6 MACS 4027 06 44
7 DDW 36 07 45 7 Ht 8778 07 45
b PDW 343 08 45 x Ht 8776 08 45

MACS 3973 09 42 tt 8775 09 T. aestivum
10 WHD 957 10 45 '10 Ht 8777 10 45
11 NrDW295 (C) 11 45 11 rVU | 

'ZJ
11 45

12 PDW 345 12 45 12 cKDW 2997-16 (C) 12 45
13 NIDW 950 IJ 45 13 3W 1327 45
4A GW 1321 14 45 14 \4PO 1308 14 45
tc Hr 8498 (C) '15 45 15 VIACS 4028 15 45
to Ht 8772 to 45 th DDW 38 16 45
17 GW 1319 17 42 17 NIDW 937 17 45
'18 GW 1320 18 45 18 Nt 8779 '18 45
10 UPD 97 45 19 MACS 4030 19 45
20 PBND 5175 20 45 20 RKD 292 20 45

21 PDW 314 (c) 21 45 zl Hr 8627 (C) 21 45

4522 Ht 8770 zz 45 22 UAS 458 22
23 PDW 346 z3 45 23 UAS 459 23 45
24 Ht 8771 24 45 24 GW 1326 24 45

25 DDW 35 25 45 25 DDW 37 25 45
zo RKD 282 zo 45
27 Ht 8768 27 45

z6 Ht 8769 z6 45

29 Ht 8773 29 45

30 PDW 344 30 45

31 WHD 958 31 45

3Z Hl 8774 JZ 45
MPO'13'15 45

34 AKDW 4525 34 45
35 MACS 4029 35 45

NIDW 989 45
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Evaluation of T. aestivum entries from IVT entries

Northern Hill Zone (Table 45-49)

These trials were conducted under ITS and RTS conditions of NHZ

(Almora, Shimla & Malan). There were twenty one entries tested against two

checks. The entries including checks were analyzed for grain appearance score,

test weight, protein content, sedimentation value and moisture content. Under ITS

condition of NHZ, thirteen out of twenty one entries recorded higher grain

appearance score compared to both the checks, VL 907 (6.1) and HS 507 (6.1)

and the zonal mean was 6.2. However, only one entry, HS 603 (6.a) had an edge

over the best check, HS 507 (6.3) under RTS condition and the zonal mean was

6.1. For test weight, two entries namely HS 606 and VL 2017 exhibited higher

values than the best check, HS 507 (81.6 kg/hl). Under both ITS & RTS conditions

and the zonal means were 79.2 kg/hl and 80,3 kg/hl respectively. The protein

contents were low under both ITS & RTS conditions and the zonal means were

10.0% & 10.4 % respectively. The entry, UP 2916 recorded -60 ml sedimentation

value in ITS & RTS conditions and zonal mean were 47 ml & 46 ml respectively.

Considering the threshold value of moisture content as 12.0 o/o, oll the entries had

lower values and the zonal means were 1 0.9 %o and 1 0.8 o/o respectively.

Southern Hill Zone (Table 50)

In SHZ, There were seventeen entries tested against three checks.

These entries were received from Restricted lrrigated Timely Sown (RITS)

condition of SHZ. Six entries were found comparative to the best check, HW 2044

(6.3) and the zonal mean was 6.3. Four entries recorded >80.0 kg/hl test weight

and were found superior to the last check, HW 2004 (79.6 kg/hl) and the zonal

mean was 78.5 kg/hl. Two entries namely, HW 4206 & HW 5247 had >13.0 o/o

protein content and were found comparable to the best check,NW 2044 (13.3 %).

The zonal mean was 12.2 %. In sedimentation Value, two entries namely, HS 609

& UAS 377 recorded > 50 ml values and had an edge over the best check, HW

2044 (47 ml). The zonal mean was 43 ml considering the threshold value of

moisture content as '12.0 o/o, all the entries including checks exhibited > 12.0 o/o

moisture content and the zonal mean was 13.8Yo.
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Table 45: Grain appearance of Laestivum genotypes in Northern Hills Zone IVT

Variety Code Almora Shimla Malan Mean

lrrigated, Timely Sown
1. VL e07 (C)
2. HS 507 (C)
3 HS 597
4 HS 603
5. HS 604
6. HS 605
7 HS 606
I HS 607
9 HS 608

10. HPW 414
11 HPW415
12. HPW416
13 HPW 417
14 HPW418
'15 HPW 419
'16 HPW 420
17 . VL 2013
'18. VL2014
19. VL 20'15
20 vL 2016
21. VL2017
22 VL 2018
23. UP 2916

Mean

07
to
It

20
vz
11

22
03
12
14
21

17
09
23
05
04
18
01
ne

Ub
'10

'15

6.0
60
q7

6.4
6.1
65
62
58
6.4
64

56
62
o.u
60
6.3
o.o
o.u
6.4
59
o.z
60
64
6.1

6.2
o. l

58
65
56
o.J
b.5
60
hl

64
60
5.8

o. l

57
60
6.2
64
6.5
o. l

o.z
o.J
6.4
6.2

6.0
o.J
o. l

63
o.z
o.J
o.z
h tl

62
hl

64
qq
o.z
htl

h tl

o.J
6.2

65
o.z
htl

o.J

6.2

6.1

6.1
5.9
6.4
6.0
6.4
6.2
5.9
6.2
6.3
6.2
5.8
6.3
6.0
5.9
6.2
6.3
6.2
6.5
6.1
6.1
6.2
6.4
6.2

Belle$liry"ly sotry!
1 VL e07 (C)
2. HS 507 (C)
3. HS 597
4 HS 603
5 HS 604
6 HS 605
7 HS 606
8. HS 607
I HS 608

10 HPW 414
11 HPW 4'15
12 HPW 4'16
13 HPW 417
14. HPW418
15 HPW 419
16 HPW420
17 . VL 20'13
18 VL2014
19. VL 2015
20. vL 2016
21 VL 2017
22 VL 2018
23. UP 29'16

Mean

A7
'16

'19

13
20
UZ

11

22
03
12
14
21
17
09
23
05
04
18
01

08
06
10
16

61

5.7
61
60

o.J
62
o.z
59
64
5.8
60
60
6.2
6.3
60

60
5.7
6.1
6.1

o.z
o.z
61
6.2
6.0
6.4
59
o.z
6.5
6.3
60
5.6
6.3

60
6.0
b.J
6.2
o.z
56
6.4
o. l

6.2
6.1

6.1
65
o. l

o.o
59

o.z
o.5
55
61
6.0
o. I

o.J
59
6.1
62
58
60
6.0
58
6.1

64
6.1

5.1
6.3
6.0
6.4
5.9
6.1
6.0
6.3
6.1
6.2
6.1
5.9
6.3
5.8
6.0
6.1
6.1
6.2
6.1
5.7
6.2
6.0
6.2
6.1
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Tabfe 46: Test Weight (kg/hl) of T.aestivum genotypes in Northern Hills Zone IVT

Variety Code Almora Shimla Malan Mean

lqrg4ted, Timely Sown
1 VL 907 (C)
2 HS 507 (C)
3. HS 597
4 HS 603
5 HS 604
6. HS 605
7. HS 606
8 HS 607
I HS 608

10 HPW 414
11 HPW 415
12 HPW 416
13. HPW 417
14 HPW 4'18
'15 HPW 419
'16 HPW 420
17 VL 2013
18 VL2014
'19 VL 2015
20 vL 2016
21 VL2017
22. VL 2018
23 UP 2916

Mean

07
16
19
1?

20
02
11

22

12
14
21
47tt

09
z5
AA

04
18
01

08
06
'10

15

792
820
79.0
800
787
78.2
825
795
782
797
800
770
790
772
780
78.7
795
800
76.8
795
81 0
79.2
797
79.2

794
81.8
78.6
81 4
780
80.3
805
778
76.3
R1 ?

78.7
78.0
81.4
787

786
80.7
80.3
786
792
82.0
820
83.0
79.8

782
81.0
79.4
81 0
78.0
80.0
830
822
790
81 3
79.0
78.5
823
786
785
81.4
806
805
80.0
81 5
820
81.0
807
80.3

78.9
81.6
79.0
80.8
78.2
79.5
82.0
79.8
77.8
80.8
79.2
77.8
80.9
78.2
78.4
79.6
80.3
80.3
78.5
80.1
81.7
80.7
81.1
79.8

!ei{ed, r,llgly goryn

1. VL 907 (C)
2. HS 507 (C)
3. HS 597
4 HS 603
5 HS 604
6 HS 605
7 HS 606
8. HS 607
9 HS 608

10 HPW 414
11 HPW415
12 HPW 416
13 HPW 417
14. HPW 4'18
15 HPW 419
16 HPW 420
17 VL 2013
18. VL2014
19 VL2015
20 vL 2016
21 VL2017
22 VL 2018
23 UP 2916

Mean

07
to
19
IJ

20
02
11

22
tt{

12
14
21
II
09
z5
05
04
18
0'1

08
UO

10
15

780
8'1.0
782
81 0
787
81 0
830
80.7
772
82.0
780
790
81.7
830
70.n
79.0
803
81.7
790
81.0
80.0
820
83.1
80.3

82.5
81.4
802
81.2
795
83.2
820
81 4
81.0
81 5
79.5
786
81 4
79.5
800
80.3
82.0
81.0
81.0
803
830
80.5
83.0
81.0

790
80.5
80.0
81 6
75.0
720
81 0
80.3
735
800
72.5
787
78.0
78.6
78.6
80.0
795
76.3
75.0
780
83.0
82.0
81 7
78.5

79.8
81.0
79.5
81.3
77.7
78.7
82.0
80.8
77.2
81.2
76.7
78.8
80.4
80.4
79.2
79.8
80.6
79.7
78.3
79.8
82.0
81.5
82.6
79.9
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Table 47: Protein Content (%l of T.aestivum notypes in Northern Hills Zone IVT

Variety Code Almora Shimla Malan Mean

fqlgatq4, Timely Sown
1. VL 907 (C)
2. HS 507 (C)
3 HS 597
4. HS 603
5 HS 604
6 HS 605
7. HS 606
8 HS 607
9 HS 608

10 HPW 414
11. HPW415
12. HPW 4'16
13 HPW 417
14 HPW418
15. HPW419
16. HPW420
17 VL 2013
18. VL2014
19 VL 2015
20. vL 2016
21 VL 2017
22 VL 2018
23 UP 2916

Mean

07
16
19
13
20
02
44ll

22
n?

12
14
21
17
09
z5
tth

04
'18

01
Ud

Ub

10
15

44 n 9.7
11.0
97
10.7
10.5
97
12.0
118
104
125
98
9.8
122
10 0
104
10.2
10 0
9.7
102
11 .4
10.7
10 6
123
10.7

11.0
11.2
10.4
11.1
10.9
10.4
12.7
12.0
10.7
11.9
10.4
10.9
12.7
11.3
10.7
11.0
10.8
10.8
10.7
11.7
11.7
11.9
12.1

11.3

IU.O

98
10.1
10 1

'10.1

123
11 3
10.5
116
97
11.2
11 5
11 ?
10 8
4n A

1n ?
10 3
Y.O
11 ?
11 4
'11 9
11.6
10.8

123
11.9
11.7
12.6
121
11.4
137
'13.0

11 2
11 7
11.7
11.6
144
12.5
10.8
122
12.4
123
122
12.4
129

12.3
12.3

Rainfed, Timely Sown
i. vl go7 tdl
2 HS 507 (C)
3 HS 597
4 HS 603
5 HS 604
6 HS 605
7. HS 606
I HS 607
9. HS 608

'10 HPW 414
11. HPW415
12 HPW 416
13. HPW 417
14. HPW418
15 HPW 419
'16 HPW 420
17 . VL 2013
18 VL2014
19. VL 2015
20 vL 2016
21 VL2017
22 VL 2018
23 UP 2916

Mean

07
to
19
IJ

20
02
11

22
03
12
14
21

17
09
23
05
04
18
01

08
06
10
15

11.3
12.4
12.4
11.3
123
13 0
125
12.8
11 3
142
11 3
124
13.8
134
11.3
11 7
10.9
124
12.1
10.8
13.2
12.4
13 0
12.3

88
95
92
11 2
94
94
11.7
115
96
12.8
R1

10.1
131
102
9.8
10 0
107
9.1
9.1
96
10.2
10.2
12.8
10.3

107
11.6
tu.o
11 6
12.5
161
13.2
11 3
14.5
120
13.8
13 5
'15.0

120
12.5
11 5
tJ.o
11.9
12.4
12.7
107
12.5
11 .1

12.5

10.3
11.2
10.7
11.4
11.4
12.8
12.5
11.9
11.8
13.0
11.1
12.0
14.0
1 1.9
',1.2
11.1
11.7
11.1
11.2
11.0
11.4
11.7
12.3
11.7
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Table 48: Sedimentation Value (ml) of T.aestivum genotypes in Northern Hills Zone IVT

Variety Code Almora Shimla Malan Mean

Irrig1ted, Iqlgly Sown
1 vL e07 (c)
2. HS 507 (C)
3. HS 597
4 HS 603
5. HS 604
6 HS 605
7 HS 606
8. HS 607
9 HS 608

'10. HPW 414
11. HPW415
12. HPW 4'16
'13. HPW 417
14. HPW 418
15 HPW 4'19
'16 HPW 420
17 VL 2013
18 VL2014
'19 VL 2015
20 vL 2016
21 . VL 2017
22 VL 2018
23 UP 2916

Mean

07
16
19
IJ

20
02
11

22
03
12
14
21
17
no

23
05
04
18
0'1

Ub

UO

10
15

Jd
42
49
53
37
46
61
?o

42
46
49
42
42
46
48
46
49
56
49
45
44
57
46

35
JY
40
47
qn

44
51

40
40
45
46
?R

45

42
48

54
40
43
64
45

39
43
45
5'1

60
41
52
60
44
49
51

54
45
51

45
56
43
58
60

OU

47
5'1

ol
51

36
40
42
49
54
38
47
57
41
44
47
50
42
46
43
52
44
52
57
54
44
46
61

47

Raifed, rqq{y Sowl
1. VL 907 (C) 07
2. HS 507 (C)
3 HS 597
4 HS 603

IY

Jb
39
43
49
51

Jd
47
55
40
40
40
40

41
39
48
27

48
64
49
42
44
54
44

5l

44
45
53
38
46
52
36
39
45
45
38
44
43
46
40
46
56
48
42
45
Aq

45

41
47
40
51
OU

41
6?

60
42
50
54
48
42
51

42
52
45
55
60
58
45
46
60
50

38
41
42
48
55
39
49
56
39
43
46
44
39
45
41
49
41
50
60
52
43
45
60
46

5 HS 604 20
6. HS 605 02
7 HS 606
8. HS 607
I HS 608 03

10. HPW 414 12
11 HPW415
12 HPW 416
13. HPW 417 17
14. HPW418 09
15. HPW419 23
16. HPW420 05
17 VL 2013 04
'18 VL 2014 18
19 VL 2015 01
20 vL 2016 08
21. VL2017 06

11

22

14
21

22 VL 2018
23 UP 2916

Mean

10
15
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Table 49: Moisture Content (%) of T.aestivum genotypes in Northern Hills Zone IVT

Variety Code Almora Shimla Malan Mean

lryjgatgd, Timely Sown
1. VL 907 (C)
2. HS 507 (C)
3 HS 597
4. HS 603
5 HS 604
6. HS 605
7 HS 606
8 HS 607
9. HS 608

'10 HPW 414
11. HPW415
12 HPW416
13 HPW 417
14 HPW418
'15 HPW 4'19
16 HPW420
17 VL 2013
18. VL2014
19 VL 2015
20 vL 2016
21. VL2017
22 VL 2018
23 UP 2916

Mean

;;UI
16
19
13
20
02
11

22
03
12
14
21

17
09
t5

04
18
01

08
UO

10
15

11.2
118
'11 8
11.2
107
11 .7
10 9
11.2
107
11 7
11.4
10.8
113
11 1

107
107
107
107
11 1

10 8
11 1

11.6
117
,11.2

1'1 5
12.0
1'1 6
11 5
126
1'1 6
12.9
11 5
10 9
115
11 5
11 1

11.7
11.4
I t.o
1'1.5
11 2
11 5
12.5
11 2
1'1 6
'11 6
11.2
11.6

1n e

9.8
10 0
10.1
99
9.8
9.9
qX

98
'10.1

1n ?

98
10.0
99
10 1

97

10 0
102
97
99
96
9.9

1 1.0
',1.2
1',1.1

10.9
1',,.1

1 1.0
11.2
10.8
10.4
1 1.0
11.0
10.7
10.9
10.8
10.7
10.8
10.5
10.6
11.2
10.7
10.8
11.0
10.8
10.9

!qilfed, Timgly 9gry!1 VL e07 (C) 07
2 HS s07 (C)
3. HS 597
4. HS 603
5 HS 604
6 HS 605
7 HS 606
8 HS 607
I HS 608

10. HPW 414
11. HPW415
12 HPW 416
13 HPW 417
14. HPW418
15 HPW419
16. HPW420
17 VL 2013
'18 VL 2014
19. VL 2015
20. vL 2016
21 VL 2017
22 VL 2018
23. UP 2916

Mean

16
19
13
20
02
11

22
n?

12
14
21
17
09
23
05
04
18
01

08
06
10
'15

11.1
11.2
11.5
11.7
11 2
11.6
11.8
11 4
11 1

11.2
11 5
116
11.3
11.4
120
11.9
119
119
11 4
11.0
11.7
113
'11 8

11.5

10.9
10 8
10 9
11.4
11 1

10 6
10 6
'10.9

110
10 5
11 3
10.9
10 6
10 8
10.7
10 9
10 6
10.6
11.0
10.8
'11.0

10.8
10.4
10.8

10.0
105
'10.5

10.4
10.0
'10 0
10.3
10.2
9.6
10.2
10.1
104
9.9
10.3
10.3
10.4
99
10.1
105
10.3
10.2
10.4
9.9
10.2

10.7
10.8
1 1.0
',1.2
10.8
10.7
10.9
10.8
10.6
10.6
11.0
11.0
10.6
10.8
11.0
11.1
10.8
10.9
11.0
10.7
11.0
10.8
10.7
10.8
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Table 50: Quality characters of f.aestivum entries in Southern Hills Zone lVT,
Wel!!ngton

Qr 
Grain

^:l ENrRY code oof;:T""
No' 

score 1o)

Test Protein
Weight Content
(Ks/hl) (%)

Sedimen- Moisture
tation Content
Value (%l
(ml)

Restricted lrrigation, Timely Sown

1 HW 2044 (C)

2 cow (W) 1 (c)

3 HW 5216 (C)

4. HW 3624-1

5. HW 3658

6 HW 4205-2

7. HW4206

8. HW 4207

9 HW 5245

10 HW 5246

11. HW 5247

12 HW 5248

13. HW4305-2

14. HW4501

15 HS 609

'16 HS 610

17. UAS 376

18 UAS 377

19 NrAW 2613

20 MACS 6670

Mean

4

13

h

a

10

2

14

12

ZU

4
I

x

17

18

'15

19

to

11

63

o. l

o.z

o. I

b.J

o.z

o.u

63

64
60
6.4

o.J

65
htl

o.z

60
62

5.8

o. l

6.3

79.6

775

767

785
782

753
79.3

78.0

78.5

787

lJU.Z

796
768
81 3

803

79.4

803

763

77.0

782

78.5

13 3

118

12.1

119

11.4

12.3

13.6

123

12.1

125

13.5

tz.o

120

120

124

11.8

12.7

11 .1

1'1.0

110

12.2

47

44

47

47

38

35

42

44

37

?R

45

36

?o

40

52

47

40

55

49

?R

43

13 5

tJ.o

140

137

13.9

13.7

13 6

137

13.4

13.8

142

13 8

13.9
,1 ? O

14.0

137

13 8

143

13.8
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SECTION C

SPECIAL TRIALS

i. T. dicoccum

ii. Salinity/Alkalinity

iii. Triticale

iv. MABB/NIL

v. Wheat Biofoftification



SPECIAL TRIALS

(l) Dicoccum Trials (Table 1-4)

Four entries and three checks (two dicoccum and one aestivum) received from six
locations (Dharwad, Arabhavi, Kalloli, Ugar, Mudhol & Pune) of PZ and one location
(Wellington) of SHZ, were analysed for thousand grain weight, protein content,
sedimentation value & yellow pigment content. None of the entry could surpass the best
dicoccum check, DDK 1029 (42.74 g) in thousand grain weight and the overall mean was
41.5 g. On the other hand, all the entries recorded higher protein contents compared to the
best check, HW 1098 (14.7 o/o) and the overall mean was 14.8 o/o. The highest
sedimentation value was exhibited by aestivum check MACS 6222 (41 ml) and the overall
mean was 30 ml. The entry, MACS 5043 recorded >4.00 ppm yellow pigment content and
was found superior to best check, HW 1098 (3.6a ppm) . The overall mean was 3.68 ppm

(ll) Salinity/ Alkalinity Trial (Table 5-8)

The material of these entries was received from two locations namely Karnal, and
Hisar. This trial comprised of 11 entries including 3 checks namely KRL -19, KRL 2'10 and
Kharchia-65. Grain appearance score varied from 4.9 (Kharchia 65) to 6.3 (WH 1309).Two
entries performed better than three checks. The highest mean grain appearance score of
6.3 was demonstrated by WH 1309 followed by KRL 350 having GAS of 6.1. Test weight
varied from 75.2 (KRL 351) to 82.2 kg/hl (DBW 181). Among the entries, WH i3O9
recorded the highest mean hectoliter weight (81.6 kg/hl), while other two entries namely
DBW 181 and DBW 182 had hectoliterweight morethan 80 kg/hl. Among centers, entries
from Hisar recorded higher hectoliter weight (80.6 kg/hl) followed by Karnat (78.6).

Sedimentation value varied from 40 (KRL -19) to 50 ml (DBW 181). Four entries namely
DBW 181 , WH 1309 and KRL 350 had higher SV (48-50 ml) than KRL 210 (C) with mean
sedimentation value of 47m1. Regarding protein content, performance of KRL 35'1 was
excellent as it demonstrated highest mean protein content (12.8o/o) and was at par with
best check KRL-19 (12.8%).

(lll) Triticale Trial (Table 9-13)

Five entries and three checks (two durum and one aestivum each) received from
NHZ (Dhaulakuan & Malan) and NWPZ (Ludhiana & Delhi) were analysed for grain

appearance score, test weight, protein content, sedimentation value and moisture content.
All the entries in both the zones had an edge over respective best checks and overall
mean was 6.2" However, none of the entry could surpass the respective best checks in

test weight and the overall mean was 73.2 kg/hl. In protein content, all the entries were
either at par or recorded higher values compared to the respective best checks and the
overall mean was 11.6 %o. As the sedimentation value of aestivum is always higher
compared to that of triticale, the entries were found to be comparable to the triticale
checks. The overall mean was 33 ml. Considering the threshold value of moisture content
as'12.0 %, except Ludhiana centre, all other centres in both the zones fulfilled this
requirement and the overall mean was 1 1.3 o/o
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Table 1: Thousand grain weight (g) of Dicoccum genotypes

Sr.
No.

Variety

PZ SHZ
oo

=
G
o
o

o
o
O

G

E
(U

o

(!

.ct
G

o
G
Y

G
ct)
:)

o
tt
E

o

o-

Go

=

o
ct)

=
o,

z

1 MACS 6222 (A.) (C) 0'1 445 41 1 44 1 41.2 472 483 44.4 46.6 44.7

2 DDK 1049 02 42.5 41 3 467 42.8 44.7 429 43.5 40.3 43.0

DDK 1029 (C) 03 456 44.8 44.5 400 44.2 41 8 43.5 42.0 43.3

4 MACS 5043 04 Jv.o 41.7 458 39.4 436 41 8 42.0 38.s 41.5

DDK 1048 n4 456 41.0 44.7 41 6 450 407 43.1 35.1 42.0

o MACS 504'1 06 41.5 403 44.6 40.6 459 42.6 42.6 37.9 41.9

J HW 1098 (C) 07 38.4 41 7 440 44.1 45 1 398 42.2 39.3 41.8

Mean 42.5 41.7 44.9 41.4 45.1 42.6 43.0 40.0 42.5

Table 2: Protein Content (%) of Dicoccum genotypes

Sr.
No.

Variety
6)

oo

PZ SHZ
t!
o

=
t!
o
o

E
(E

;
(E

o

G

.ct
(E

o
G
Y

(U

ct
D

o
!t

=

o

(L

(5
o
E

o
ct

=o

=
1 MACS 6222 (A) (C) 01 13.7 127 1? O 14.7 131 14.1 13.3 14.0

2 DDK 1049 02 15.6 13.7 15 9 to.o 15.8 14.2 15.3 15.9 15.4

DDK 102e (C) 15.5 145 14.8 15 0 151 14.3 ',4.9 13.9 14.7

4 MACS 5043 04 lo. I 165 15 6 '15 9 '15.1 160 15.9 14.6 15.7

6 DDK 1048 14.8 14.1 155 15 9 160 14.9 15.2 15.2 15.2

MACS 5041 UO 15.7 142 16.3 15.0 15.7 15 5 15.4 14.4 15.3

a HW 1098 (c) 07 15 8 '13.3 151 15.3 15 5 14.2 14.9 14.6 14.8

Mean 15.3 14.',, 15.3 15.5 15.6 14.6 15.',, 14.6 15.0
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Table 3: Sedimentation Value (ml) of Dicoccum genotypes

Sr.
No.

Variety
6'

oo

PZ SHZ
(E
o

=
(5

o
o

t,
G

E
(5

o

';
G

G
=
e
(5
Y

G
Et
f

o

=

q)

o-

G
q)

=

o
E'

=c)

1 MACS 6222 (A.) (C) 01 40 41 41 45 39 40 41 41 41

z DDK 1049 02 28 28 30 3Z 29 25 29 33 29

? DDK 1029 (C) n? 26 25 29 28 29 25 27 27 27

4 MACS 5043 04 26 25 28 zo zo 24 26 24 26

DDK 1048 05 ?1 27 28 ?r 29 25 29 28 28

o MACS 5041 tth 26 24 27 24 25 22 25 26 25

7 HW 1098 (c) 07 z6 25 29 ZY 28 zo 28 30 28

Mlean 29 28 30 30 29 26 29 30 29

Table 4: Yellow Pigment (ppm) of Dicoccum genotypes

Sr.
No.

Variety
o)

oo

PZ SHZ
(E
o

=
o
o
o

(5

E
$

o

G

.ct
G

o
(!
Y

(g
ctf

o

=

o

o-

(!
o

=

o
Et

=o

=
1 MACS 6222 (A) (C) 0'1 3.72 3.25 324 344 5.5 | 5.5J 3.39 3.34 3.38

z DDK 1049 02 394 3.77 3.45 367 4.05 4.02 3.82 3.61 3.79

DDK 1029 (C) UJ 385 380 355 394 4.12 410 3.89 3.28 3.81

4 MACS 5043 04 4.12 412 397 4.17 433 379 4.08 4.02 4.07

DDK 1048 05 ?07 3.94 392 4.18 4.25 367 3.99 3.92 3.98

MACS 5041 06 ?q6 3.87 3.39 310 3.88 2.97 3.46 3.48 3.46

-7 HW 1098 (c) 07 5.OZ 5.VZ 3.27 388 5.Y I 3.49 3.69 3.58 3.68

illlean 3.82 3.81 3.54 3.77 4.00 3.62 3.76 3.60 3.74
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Tabfe 5: Grain Appearance (Max.f 0) of T.aestivum entries of Salinity/alkalinity Trial

Sr.
No.

Entry Gode Hisar Karnal Mean

4

2

4.

6

7

I
o

10

11.

1

2

4

5

h

7

I
I
10

11

59
h tl

60
58

o.u

o.l
64

50

5.9

5q

o.u

59

58

59

59

60
o.z

5.4
qn

4.9

5.7

5.9

6.0

5.9

5.9

5.9

6.0

6.1

6.3

5.7

5.5

5.0

5.8

DBW 185

KRL- 1e (C)

DBW,182

DBW 183

DBW 1 81

KRL 210 (C)

KRL 350

wH 1309

DBW 184

KRL 351

Kharchia 65 (C)

Mean

Table 6: Test Weight (kg/hl) of T.aestivum entries of Salinity/alkalinity trial
Sr.
No.

Entry Gode Hisar Karnal Mean

1

Z.

4.

o.

-7

x

v

'1 a

11.

1

2

4

5

h

7

8

o

'10

11

799

79.0

82.6

82.0

79.8

80.3

79 1

Rlq

81 8

822

788

80.6

78.1

752

785
784
795
758

79.8

81 6

789

803

786

78.6

79.0

77.1

80.6

80.2

79.7

78.1

79.5

81.6

80.4

81.3

78.7

79.6

DBW 185

KRL- 1e (C)

DBW 182

DBW 183

DBW 1 81

KRL 210 (C)

KRL 350

wH 1309

DBW 184

KRL 351

Kharchia 65 (C)

Mean
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Tabfe 7: Protein Content (%l of T.aestivum entries of Salinity/alkalinity trial
Sr.
No.

Entry Code Hisar Karnal Mean

4

2

4

6

o.

a

R

\l

10

11.

1

2

4

q

f1

a

9

10

11

117

13.1

129

12.1

126

12.1

126

131

I z.o

ILO

12.1

12.5

11 7

12.5

1'1 8

11 4

11.5

10 3

110

11 2

129

123

I t.o

11.7

11.7

12.8

12.4

11.8

12.',,

11.2

1 1.8

12.2

12.8

12.5

11.9

12.1

DBW 185

KRL- 1e (C)

DBW 182

DBW 183

DBW 1 81

KRL 210 (C)

KRL 350

wH'1309

DBW.184

KRL 351

Kharchia 65 (C)

Mean

Tabf e 8: Sedimentation value (ml) of T.aestivum entries of Salinity/alkalinity trial
Sr.
No.

Entry Code Hisar Karnal Mean

1

2

4.

F

7

x

o

10.

11.

DBW,185

KRL- 19 (C)

DBW'182

DBW 1 83

DBW 1 81

KRL 210(C)

KRL 350

wH'1309

DBW 184

KRL 351

Kharchia 65 (C)

Mean

45

49

45

42

44

47

50

48

44

40

46

1

2

4

6

h

7

X

10

11

48

5'1

50

41

43

44

46

47

45

42

40

45

49

48

50

43

43

44

47

49

47

43

40

46
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Tabfe 9: Grain Appearance Score (Max-101 of Triticale genotypes

,il. variety

NHZ NWPZ
$
o)

=
(!
o
o

oE
oo
(E
'i
F

G

.x
IE

F

(EJrt
.cGOo==

o
T'
oo
(E.E

G

$
'=F
Itr=qfo(l,Jo=

1. TL 3001

2 TL 3002

3 TL 3003

4 TL 3004

5 TL 3005

6 TL 2942 (C)

7 TL 2e69 (C)

8. HS 507 (C)

I WH 1105 (C)

Mean

07

02

08

01

n?

ltn

04

05

64

o.z

65

l'! {

o.u

o. l

60

62 6.3

63 6.3

63 6.3

65 6.5

64 6.4

60 6.0

63 6.2

62 6.1

6.3 6.36.2

Ud

07

n?

05

UZ

01

04

Ub

b.5

o.z

64

58

64

64

o.z

6.2

6.2 6.3

64 6.3

65 6.5

60 5.9

6.0 6.2

58 6.1

63 6.1

59

6.26.1

6.3

6.3

6.4

6.2

6.3

6.1

6.1

6.1

6.1

6.2

Table 10: Test Weight (kg/hl) of Triticale genotypes

,il. variety

NHZ NWPZ
(E
q,

=
(!
c)

o

o)

oo
(E.E

G

.Y
(E

e
J(!JG
-cGOo==

oE
oo
(!.E

G

(E
'=e
-E'=q
=oq)Jo=

1. TL 3001

2 TL 3002

3 TL 3003

4 TL 3004

5 TL 3005

6 TL2942 (C)

7 TL 296e (C)

I HS 507 (C)

9 WH '1105 (C)

Mean

07

02

UO

01

03

06

04

05

750

74.5

730

720

70.3

69.0

| 1.5

75 2 75.1

73.0 73.8

73 5 72.0

74 3 73.7

73 2 72.6

74 4 72.4

76.0 72.5

81.0 76.2

72.0 75.1 73.5

na

r\-7

n?

NA

02

01

04

06

71 4

704

743

701

/ t.o

784

71.3

72.2

72.5

72.3 7',1.9

71 3 70.9

76 7 75.5

71 0 70.6

72.4 72.0

74 5 76.5

74.0 72.7

73.3 72.8

73.2 72.8

73.5

72.3

73.8

72.1

72.3

74.4

72.6

76.2

74.5

73.2
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Tabfe 11: Protein Content (%) of Triticale genotypes

VarietySr.
No.

NHZ NWPZ

G
q,

E
G
o,

(')

o)
E'
oo
(E

'l--

(E

J
(5

F

(!SG
-cGOo=E

o)

o
O
(E
'I

(E

G'=-
-E=(!5orq,
JO=

1 TL 3001

2 TL 3002

3. TL 3003

4 TL 3004

5 TL 3005

6 TL 2e42 (C)

7 TL 2969 (C)

8. HS s07 (C)

I WH 1105 (C

Mean

07

02

08

0'1

06

04

11 I

11 1

115

108

10.9

95

1n ?

12 0 11.6

10.4 10.8

11 1 11.3

10 5 10.6

10 5 10.7

9.5 9.5

99 9.7

10.6 10.4

10.6 10.5 10.6

08

07

tt<

05

02

0'1

04

06

11 4

137

1 1.8

13 3

'11.0

1'1 9

131

12.4

13.1 13.2

131 12.2

14.1 13.9

12 7 12.3

12 6 13.0

12 1 11.6

13 3 12.6

12 2 12.6

12.9 12.7

12.4

1 1.5

12.6

11.4

11.8

10.5

11.2

10.4

1 1.5

11.6

Tabfe 12: Sedimentation Value (ml) of Triticale genotypes

,il. variety

NHZ NWPZ
Go

=
(!
o
o

q,
It
oo
(E
'i

G

L
(g -ds;s(EOoE=

o
!,
oo
G'i

(!

G
e-E=O5ooJOE

1 TL 3001

2 TL 3002

3 TL 3003

4 TL 3004

5. TL 3005

6 TL 2e42 (C)

7 TL 2969 (C)

8 HS 507 (C)

9 WH '1105 (C)

Mean

07

02

08

01

UJ

06

04

05

33

5Z

33

31

34

29

JU

42

28

?2

31

zv

zo

25

29

39

30

31

33

32

30

30

27

30

41

3233

NR

07

n?

05

02

01

04

UO

5Z

32

29

21

31

24

?1

?1

JI

28

31

30

?n

29

32

32

29

31

31

31

30

55 57 56

34 34 34

31

32

30

31

30

29

30

41

48

33
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Table 13: Moisture Content (%) of Triticale genotypes

,il. variety
ott
oo
G.T

G

(E'=-
5
tt=G5(l'(I)
JOE

(5

I
G

?ts;
.CGO)o=E

o
E'
oo
(E
'i

1 TL 3001

2. TL 3002

3 TL 3003

4 TL 3004

5 TL 3005

6 rL2942 (C)

7 TL 2e6e (C)

8. HS 507 (C)

I WH 1105 (C

Mean

07

UZ

08

01

tt<

Ub

04

125

12.4

126

125

125

I z.o

I z.o

12.7

12.6

11 I 11.8

11.3 11.9

1'1 3 12.0

11.4 12.0

11 4 12.0

10 8 11.7

11.1 11.9

1 1.0 1 1.9

11.2 1 1.9

08

07

n?

05

02

01

04

UO

10 3

1n 4

10 0

1n ?

10 3

10.4

10 3

10 5

10.3

10 9 10.6

11.2 10.9

10.8 10.4

11 0 10.7

11 0 10.7

11 0 10.7

11.1 10.7

10.9 10.7

11.0 10.7

(!
q,

=
G
o

'|'1.2

1',,.4

11.2

11.3

1 1.3

11.2

1',,.3

11.9

11.3

11.3
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(lV) MABB Trial (Table 14-31)
One entry and four checks were received from Ludhiana, Delhi, Karnal &

Dhaulakuan) of NWPZ, Likewise, one entry and four checks were received from
Kanpur & Pusa of NEPZ. ln CZ (lndore, Powarkheda & Vijapur) and pz (pune,
Dharuad & Niphad), one entry and five checks were received. These were
analysed for grain appearance score, test weight, protein content, grain hardness
index, sedimentation value and moisture content.

(V) North Western Plain Zone (NWPZ) - Table 14-19

The entries, PBW723 was found comparable to the best check, DPW621-
50 (6.9) in grain appearance score and the zonal mean was 5.7. Similar were the
trends for test weight & protein content and the zonal means were 74.7 kg/hl &
12.2 % respectively. However, the candidate entry recorded lower values of
sedimentation value and grain hardness index compared to the respective best
checks and the zonal means were 49 ml and 69 respectively. All the entries
including checks in all the centres except Dhaulakuan centre fulfilled the criteria of
<12.0 % moisture content and the zonal mean was 10.9 %.

(Vl) North Eastern Plains Zone (NEPZ) - Table 20-25

The lone candidate entry, MMBL 283 could not surpass the respective best
checks in any of the quality parameters and the zonal means for grain appearance
score, test weight, protein content, sedimentation value, grain hardness index and
moisture content were 6.2, 78.2 kglhl, 12.0 o/o, 46 ml, 76 and 1 1.3 % respectively.

(Vf l) Central Zone (CZ) and Peninsula r Zone (PZl - Table 26-3'l

The test entry, HD 2932 + (Lr19/Sr25), could not beat the respective best
checks in all the quality parameters. The overall means (CZ and PZ combined)
were 6.3, 78 1 kg/hl, 13.0 ok,45 m' ,72 and 9.8 o/ofor grain appearance score, test
weight, protein content, sedimentation value, grain hardness index and moisture
content respectively.

(Vlll) NIL (Karnal Bunt) Trial (Table 32-36)

Three test entries namely, KB 2012-03, DWR-NlL-01 & DWR-NlL-02 and
five checks were received from Ludhiana, Pantnagar and Dhaulakuan of NWPZ.
They were analysed for grain appearance score, test weight, protein content,
sedimentation value, grain hardness index and moisture content.

All the three test entries could not surpass the respective best checks in all
the quality parameters. The zonal means for grain appearance score, test weight,
protein content, sedimentation value and moisture content were 5.6,74.1 kq/hl,
10.9 %,46 ml and 1 1.4o/o respectively.
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Tabfe 14: Grain Appearance (Max-10) of T.aestivum in special rrial
(MABB Trial) in North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

63
5.3

5.6

6.0

59
5.8

5.9

6.0

5.8

6.3

6.1

6.0

5.8

5.3

5.6

6.1

6.0

5.8

5.1

5.0

5.1

5.2

5.0

5.1

5.8

5.4

5.5

5.9

5.8

5.7

Table 15: Test Weight (kg/hl) ol T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3 HD 2e67 (C)

4. DPW 621-50 (C)

5. wH 1105 (C)

Mean

01

02

03

05

04

78.0

68.2

74.0

77.1

77.3

74.9

78.4

78.4

78.7

79.0

78.4

78.6

73.6

71 .5

75.1

74.2

75.2

73.9

72.0

69.0

72.0

72.0

71.5

71.3

75.5

71.8

75.0

75.6

75.6

74.7

Tabfe 16: Protein Content (%l of T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated TlmelV Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

11.7

1 1,9

12.s

12.5

11.9

12.1

14.3

14.2

14.3

14.5

14.0

14.3

11.2

12.1

10.8

12.2

11.7

11.6

1 1.0

11 .1

1 1.0

10.8

10.9

11.0

12.0

12.3

12.1

12.5

12.1

12.2
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Table 17: Sedimentation Value (ml) of T.aestivum in Special Trial (MABB
Triaf) in North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

39

35

50

54

58

47

42

38

54

50

57

48

39

37

59

60

58

51

42

38

59

58

62

52

41

37

56

56

59

49

Table 18: Grain Hardness Index of T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Variety code Ludhiana Delhi Karnal Dhaurakuan Mean
Sr.
No.

lrrigated Timely Sown
1. PBW723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

78

77

67

82

71

75

75

75

71

75

68

73

64

60

57

69

62

62

71

60

65

75

65

67

72

68

65

75

67

69

Table 19: Moisture Content (ohl of T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean
Sr.
No.

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3, HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

10.1

10.6

10.0

10.5

10.2

10.3

9.8

9.5

9.4

9.9

9.5

9.6

1 1.5

11.5

11.1

11 .1

11.3

11.3

12.2

12.6

12.3

12.6

12.6

12.5

10.9

11.',,

10.7

1 1.0

10.9

10.9

IIWBR Progress Report,2014-2015, Quality, Vot. tV -107 -



Table 20: Grain Appearance (Max-10) of T.aestivum in Special Trial (MABB
Trial) in North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1.

2.

3.

4.

5.

MMBL 283

HUW 234 (C)

Hr 1563 (C)

HD 2e85 (C)

DBW 14 (C)

Mean

UJ

02

01

04

05

6.7

6.6

6.5

6.0

5.9

6.3

6.0

6.2

6.1

5.8

6.3

6.1

6.4

6.4

6.3

5.9

6.1

6.2

Table 21: Test Weight (kg/hl) ol T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2985 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

79.8

77.5

81.5

78.1

76.0

78.6

77.8

76"7

79.7

76.8

78.2

77.8

78.8

77.1

80.6

77.5

77.1

78.2

Table 22: Protein Content (%l of T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5 DBW 14 (C)

Mean

03

02

01

04

05

10.4

9.9

10.4

10.4

10.8

10.4

14.4

13.6

13.5

12.9

13.9

13.7

12.4

11.8

12.0

11.7

12.4

12.0
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Tabfe 23: Sedimentation Value (ml) of T.aestivum in Special Trial (MABB
Trial) in North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3 Hr 1563 (C)

4. HD 2e85 (C)

5 DBW 14 (C)

Mean

03

02

01

04

05

41

43

47

50

43

45

48

45

5'1

53

41

48

45

44

49

52

42

46

Table 24: Grain Hardness Index of T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Variety Code Kanpur Pusa Mean
Sr.
No.

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3 Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

69

69

73

70

57

68

87

84

90

82

81

85

78

77

82

76

69

76

Tabfe 25: Moisture Content (%l of T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Variety Code Kanpur Pusa
Sr.
No.

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

11.0

11.2

10.9

10.9

11.2

11.0

11.4

11.4

11.6

11.5

11.4

11.5

11.2

11.3

1 1.3

11.2

11.3

11.3
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Central Zone

G
E
o

L
L-
6=FtF6O:=q)

,il. variety

Peninsular Zone

E'
G\v

e(!;
e

Table 26: Grain Appearance (Max-10) of Laestivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

lrrigated Timely Sown

, HD2932+
' ' Lr19/5125

2 HD 320e (C)

3 HD 2e32 (C)

4 Raj 4083 (C)

01

vz

UJ

UO

5 HD 2864 (C)

6 MP 3336 (C)

Mean

Table 27: Test Weight (kg/hl) of T.aestivum in Special Trial (MABB Trial) in Central
Zone and Peninsular Zone

Sr
.;^' Variety
tr (r.

jlrrigated Timely Sown

1 lDje:2^: 05' ' Lr19/5125

G
o
E
G
o)

O;i
04

62

o.5

58

59

6.5

6.1

52

54

50

5.4

51

55

5.3

7q

76

7.6

77

7.4

7.5

6.3

6.4

6.0

6.3

5.3

6.5

6.3

6.8

72

7.4

7.2

7.3

7.4

7.2

806

806

81.0

830

81.3

81.2

54

5.b

55

59

5.7

5.6

o.z

o.u

h<

62

o.J

6.2

6.0

6.3

6.3

6.4

5.5

6.5

6.3

6.2

6.4

6.2

6.4

6.4

6.5

6.3

oIt
oo

2 HD 320e (C)

3 HD 2e32 (C)

4 Raj 4083 (C)

5 HD 2864 (C)

6 MP 3336 (C)

Mean

76.7 72.4

77.0 71 4

772 704

78 4 73.0

790 756

79 0 74.3

77.9 72.9

79.7 76.3

80 7 76.4

78 6 75.4

80.0 77.1

81.7 78.8

81 0 78.1

80.3 77.0

763 770 78.0

77.5 79.2 I 79.1

78.1 83.1 180.7

795 785I 80.3

767 79.4 | 79.1

80.6 763 780 i78.3 77.3

77.2

77.3

78.9

79.6

78.6

78.1

04

01

02

03

06

Peninsular Zone

Go

=
r!
o

I
G

,r -trG;
-

G
q,

L
LG7
=eOi=
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Table 28: Protein Content (%l of T.aestivum in Special Trial (MABB Trial) in Central
Zone and Peninsular Zone

Tabfe 29: Sedimentation Value (ml) of T.aestivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

4

2

4.

5

04

01

02

03

Ub

43

47

46

45

41

?R

43

42

46

45

49

45

40

45

46

42

43

44

40

42

44

45

45

46

42

38

43

43

46

48

47

45

47

46

(n

47

48

45

40

47

46

46

48

46

43

?7

44

46

46

50

47

44

4',,

46

45

46

47

47

43

40

45

Lr19/5r25

HD 320e (C)

HD 2e32 (C)

Raj a083 (C)

HD 2864 (C)

MP 3336 (C)

Mean

,il. variety
q)
!t
oo

Central Zone Peninsular Zone

G
q)

E
G
o)

r)

o!t
oe
YL

gF:tro3,!-'G
:o:io:O-

E(!

o-P
CG:

Fo-oz
(5
o
=

lrrigated Timely

, ibzoil i'' Lr19/5125

2. HD 3209 (C)

3 HD 2932 (C)

4. Raj 4083 (C)

5 HD 2864 (C)

6. MP 3336 (C)

Mean

iown

tth

04

01

02

03

06

13 1 13 7 11.9 12.9

12 3 14.2 10 9 12.4

12.4 14 4 '11.5 12.8

127 '13.9 10 9 12.5

12.1 13 5 1'1.3 12.3

125 140 118 12.8

12.5 13.9 ',11.4 12.6

135 148 12.4

12 8 15.3 12.9

13.2 15 6 12.9

12.2 13 0 12 6

124 13 1 12.4

12.8 14.7 12.9

12.8 14.4 12.7

13.6

13.7

13.9

12.6

12.6

13.5

13.3

13.2

13.1

13.3

12.5

12.4

13,1

13.0

il. Variety
o)
E
oo

Central Zone Peninsular Zone

(!
o)
E
G
o)

G!toe
YLqF=s

gld'cg
9o:io:IL

!
(5

€)-P
CG;
o.OZ

(5
o5

lrrigated Timely Sown

Hizezfi I l
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Sr.
No.

Variety
o)

oo

Central Zone Peninsular Zone

G
(t,

=
r5

(E
I
o
F

\1
LgF=tr

9=dG9o:io)
=tL

!t
G

olPc(!: e
o-o2

(E
o5

lrrigated Timely

, HOiOiZ+
' Lrl g/sr2s

2 HD 3209 (C)

3. HD 2932 (C)

4 Raj a083 (C)

5 HD 2864 (C)

6 MP 3336 (C)

Mean

rOWll

;-

04

01

orl
I

03 
I

06

65 67

n^oJ oo

74 68

82 68

6l oo

65 65

72 67

71 68

69 66

72 7',1

75 75

77 75

71 67

73 70

77 6e 58l
77 76 64

:: 
"'u 

:: 
l

:t

68

72

74

76

77

75

74

68

69

73

75

76

71

72

Tabfe 30: Grain Hardness Index of Laesfivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

Table 31: Moisture Content (%) of T.aestivum in Special Trial (MABB/NIL Trial) in
Central Zone and Peninsular Zone

1

2

4.

o_

HD2932 +

Lr19/5r25

HD 320e (C)

HD 2e32 (C)

Raj 4083 (C)

HD 2864 (C)

MP 3336 (C)

Mean

tth

04

01

02

03

UO

88

10 3

8.6

10 3

Y.J

AR

9.5

8.0

8'1

74

88

85

e(

8.2

9.5

98

10 0

9.8

96

10 3

9.8

8.8

9.4

8.7

9.6

9.1

9.5

9.2

o?

v.5

9.2

97

9.5

9.4

10.6

10.3

10.4

10.5

10.4

10.4

10.5

9.7

9.9

9.5

10.1

9.8

10.0

9.8

111 113

11 3 10.4

11.5 10 5

110 10.9

11 1 10.7

11.0 10 7

',1.2 10.9

,il. variety
o)
!,
o
O

Central Zone Peninsular Zone

o
o

=
G

TE

I
o
F

\1
LgF=E

o3c'G
EO:5o
=aL

v
IU

o-FCG;
nn2

Go
=

lrrigated Timely Sown

unzq"lf
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Tabfe 32: Grain Appearance (Max-10) of Laestivum in Special Trial-NlL (KB) in
NWPZ

Sr.
No.

Variety Code Ludhiana Pantnagar Dhaulakuan Mean

lrrigated Timely Sown

1 KB 2012-03

2 DWR-NIL-O'1

3 DWR-NIL-02

4. PBW 343 (C)

5 WH 542 (C)

6 HD 2967 (C)

7. DPW 621-50 (C)

8 WH '1105 (C)

Mean

n?

01

04

08

nq

06

02

07

54
4.9

50
53
5.4

o.u

o.u

o. I

5.5

60

o.u

o.u

5.9

61
o.t

6.1

5.5

54
51

52
51

52
5.2

5.3

5.6

5.4

5.4

5.5

5.5

5.8

5.8

5.9

5.6

Table 33: Test weight (kg/hl) of r.aestivum in special rrial-NtL (KB) in NWpz

Sr.
No.

Variety Code Ludhiana Pantnagar Dhaulakuan Mean

lrrigated Timely Sown

1 KB 2012-03

2 DWR-NIL-01

3 DWR-NIL-02

4 PBW 343 (C)

5 WH 542 (C)

6 HD 2967 (C)

7 DPW 621-50 (C)

8 WH 1105 (C)

Mean

01

04

08

05

06

02

07

73.2

650
74.8

ov.J

754
75.2

765
772
73.4

752
740
70.0

736
76.5

78.2

795
780
75.6

750

72.0

72.0

72.5

725
740
745
73.4

74.5

71.3

72.3

7',|.7

74.8

75.3

76.7

76.6

74.1

Tabfe 34: Protein Content (%lof T.aestivum in Special Trial-NlL (KB) in NWPZ

Sr.
No.

Variety Code Ludhiana Pantnagar Dhaulakuan Mean

lrrigated Timely Sown

1. KB 2012-03

2 DWR-NIL-01

3 DWR-NIL-02

4 PBW 343 (C)

5 WH 542 (C)

6. HD 2967 (C)

7 DPW 621-50 (C)

8 WH 1105 (C)

Mean

n?

01

o4

08

05
tth

uz

07

12.3

125
12.3

12.3

122
123

125

122
12.3

'10 0

9.5

Y.J

91
10.1

9.0

99
9.8

9.6

11.1

104
106

10 8

10.8

116

11 4

10.7

10.9

11.1

10.8

10.7

10.7

1 1.0

10.9

11.3

10.9

10.9
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Table 35: Sedimentation Value (ml) of T.aestivum in Special Trial-NlL (KB) in NWPZ

Sr.
No.

Variety Code Ludhiana Pantnagar Dhaulakuan Mean

lrrigated Timely Sown

1 KB 2012-03

2 DWR-NIL-01

3 DWR-NIL-02

4. PBW 343 (C)

5 WH 542 (C)

6 HD 2e67 (C)

7 DPW 621-50 (C)

8 WH 1'105 (C)

Mean

UJ

01

04

08

05

UO

UI

UI

42

34

41

37

56

54

OU

45

38

41

38

35

bU

50

54

44

42

37

39

38

38

60

53

59

46

46

JO

40

40

40

64

56

OJ

48

Tabfe 36: Moisture Content (%) of T.aestivum in Special Trial-NlL (KB) in NWpZ
Sr.
No.

Variety Code Ludhiana Pantnagar Dhaulakuan Mean

lrrigated Timely Sown

1 KB 2012-03

2 DWR-NIL-01

3 DWR-NIL-02

4 PBW 343 (C)

5 WH 542 (C)

6 HD 2967 (C)

7 DPW 621-50 (C)

8 WH 1105 (C)

Mean

n?

01

04

08

05

UO

02

07

104
'10 5

11 1

10 5

10.2

104
10 6

10 3

10.5

11 .1

11.4

11.2

11 2

11 0

11 .1

11 4

112
11.2

125
124
12.3

124
126
125
12.6

I z.o

'12.5

11.3

11.4

11.5

11.4

11.3

11.3

11.5

11.4

11.4
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(lX) Wheat Bio-fortification Trial (Table 37-441

Thirteen entries and four checks were received from five centres

(Ludhiana, Durgapura, Delhi, Hisar &, Karnal,) of NWPZ, one centre (Kanpur) of

NEPZ, two centres (lndore & Vijapur) of CZ and two centres (Pune & Niphad) of

PZ. These were analysed for processing quality parameters like grain appearance

score, test weight, protein content, sedimentation value, grain hardness index and

moisture content. These were also analysed for nutritional quality parameters like

iron content and zinc content.

All the entries recorded >6.0 grain appearance score but the entry, WB-1

had an edge over the best check, K 0307 (6.7) and the overall mean was 6.5. The

highest mean score (7 0) was exhibited at Pune centre. Two entries, WB-1 &
MCAS 6507 had higher test weight compared to the best check, MACS 6222

(78.9 kg/hl) and the overall mean was 78.6 kg/hl. The Vijapur centre exhibited the

highest mean value 80.8 kg/hl test weight. In protein content, four entries

recorded >12.0 o/o and were found better than the best check, DPW 621-50

(11.8 %) and the overall mean was 11.9 %. The highest mean content of 13.5o/o

was observed at Durgapura centre. All the entries except two recorded >50 ml

sedimentation value and the overall mean was 52 ml. There was not much

variation in the mean various at different centers. None of the entry could beat the

best check, MACS 6222 (77) in grain hardness index. The highest mean index of

83 was recorded at Vijapur centre and the overall mean was 72. All the entries in

all the zones had <12.0 % moisture content. Two entries, HPBW 07 and WB-1

had >40 ppm iron content and were found comparable to the best check, K 0307

(40.1 ppm). The highest mean value of 44.7 ppm iron content was recorded at

Indore centre and the overall mean was 38.9 ppm. Six out of a total of thirteen

entries recorded >40.0 ppm zinc content and were found comparable to the best

check, K 0307 (41.6 ppm) Hisar centre exhibited the highest mean content of

45.9 ppm and the overall mean was 40.6 ppm.
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Table 37: Grain Appearance (Max-l0) of T.aestivum in Special Trial (Wheat Bio-
fortification Trial)

G
q,

G
o,

=
G
o)

1. HPBWO.l
2. HPBWO2

3. HPBWOs
4. HPBW 07
5. HPBW 08
6. HPBW 09
7. HUW695
8. HUW 71 1

9. HUW 712
10.w8 I
11.W8 2
'12.W8 5

1 3. MACS 6507
14. DPW 621-50 (C)

15. K 0307 (C)
'16. GW 322 (C)

17. MACS 6222 (C)

Mean

01

06

04

02

11

13

09

17

12

10

08
'16

05

07

03

15

6.5

6.5

6.5

6.4

6.5

6.7

6.5

6.5

6.6

6.8

6.4

6.4
6.7

6.5

6.6

6.4

6.6

6.5

CL

(E

t!

CL
G
ct)

o

(g

G

6.2 6.6 5.9 6.4 6.1

6.4 7.2 5.6 6.3 6.1

6.1 6.6 61 6.3 6.0
6.3 6.4 6.0 6.2 6.2

58 6.7 61 6.2 6.0

6.3 69 66 6.4 5.8

6.5 6.8 58 6.3 61
6.1 6.3 6 4 6.4 5.7

6.4 6.8 6 2 6.2 6.1

63 7.2 6.5 64 6.3

6.5 6.7 6.0 6.3 6.0
5.8 6 0 6.2 6.3 5.6

6.5 7.3 6.4 6.4 6.2

6.3 6 5 6.2 6.2 6.2
6.2 6.8 6 3 6.5 6.2

6.5 6.2 6.2 6.'1 5.9

6.4 6.4 6.6 6.5 5.9

6.3 6.7 6.2 5.3 6.0

6.2

6.3

6.2

6.2

6.2

6.4

6.3

6.2

5.3

6.5

6.3

6.0

b.b

6.3

6.4

6.2

6.4

6.3

6.4

6.7

6.4

5.5

7.0

7.0

6.6

7.1

6.9

7.2

6.7

6.8

b.b

6.8

6.8

6.7

7.2

6.8

6.8 6.9 6.7

6.4 7.2 6.8

6.8 6.6 6.6

6.3 6.7 6.5

6.7 6.9 6.9

6.4 6.9 6.8

o. t o.b b.b

6.6 6 8 6.8

6.8 7 .3 7.0

7.2 7.2 7.2

6.7 6.5 6.6

6.4 7.4 6.9

6.5 7.3 6.8

6.5 6.6 6.6

6.6 6.8 6.7

6.2 6.4 6.4

6.7 6 6 6.8

6.6 6.9 6.8

6.9 6.9

0.6 b.5

6.8 7.0

o.o o.l
7.4 6.4

7.0 7 3

7.4 6 6
7.3 6.7

7.2 6.'1

I .J O.l

o.c o.J

6.8 6.3
7.2 6.5

6.6 6.6

7.4 6.6

7.3 6.5
7.2 6.8

7.0 6.6

6.9

6.6

6.9

6.7

6.9
7.2

7.0

7.0

6.7
7.0

6.5

6.6

6.9

6.6

7.0

6.9

7.0

6.8

Table 38: Test Weight (kg/hl) of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

,il. variety
o
E
oo

NWPZ NEPZ cz PZ
Go

=
G
o

G
F=;o..=rEE* PE E E a5=6.e6ol
JOOIY=

CL

G
\a € si

v
o!trtr:(E
= .=loL z l=

,1. HPBWOl
2. HPBWO2
3. HPBWO5
4. HPBW 07
5. HPBW 08

6. HPBW 09
7. HUW695
8. HUW 71 1

9. HUW 712
10.wB 1

11.W8 2

12.WB 5
1 3. MACS 6507
14. DPW 621-50 (C)
15. K 0307 (C)

16. GW 322 (C)
17. MACS 6222 (C)

Mean

01

06

04

02

11

13

09

17

12

10

08

to

05

07

03

14
'15

74.4 80.6 80.0 77 .6 77 .0 77.9

77.7 80.6 80.0 78.0 77.6 78.8
74.3 79.2 80.0 78.3 77.0 77.8
77.7 79.5 79.5 77.0 77 0 78.1

76.3 79.0 78.5 78.5 78.0 78.1

77.2 78.0 78.0 78.7 79.0 78.2
77 .5 80.5 77 .0 78.0 76.5 77.9
74.4 79.3 77.5 79.5 77.0 77.5
77.2 80.7 79.0 77.5 76.3 78.1

78.1 81.6 79.5 79.4 79.0 79.5

78.5 79.5 78.5 78.4 78.4 78.7

73.0 78.5 78.5 75.6 73.0 75.7
77.8 80.1 78 0 77.5 79.6 78.6
74.7 800 77.5 76.5 77 4 77.2
76.1 80.3 77.0 78.0 78.6 78.0
76.7 77.0 78.5 74.5 76.0 76.5
76.1 81.0 78 0 79.5 76.7 78.3
76.3 79.7 78.5 77.8 77.3 77.9

77.0

78.7

76.3

74.2

78.0

77.5

75.0

77.0

75.1

78.4

75.6

75.4

77.7

78.1

77.7

72.5

77.8
76.6

78.4

78.9

78.7

76.3

79.0

78.3

78.4

78.9

77.7

79.6

77.9

77.1

79.1

78.2

78.5

76.8

78.9
78.3

78 0 80.2

78.0 80.0

80.0 79.9

75.0 79.8

77.3 81.6

77.0 80.5

78.4 81.8

78.0 81.6

77.5 80.6

79.5 80.8
78.5 79.6

76.0 79.9

79.0 80.7

76.5 80 0
76.5 81.3
77.0 80.8

78.4 80 4
77.7 80.6

80.0 80.0 80.0

80.0 78.2 79.1

7e.7 81.0 
| 
80.4

77.0 78.6 77.8

80.6 80.0 80.3

80.0 81.3 
i 
80.7

80.3 81 0180.7
81 .0 81 0 

] 
81.0

80.4 7s 0 
17s.7

81.0 79.6 80.3

80.0 80.3 80.2

78.3 80.0 79.2

80.0 80.0 80.0

80.6 82.0 81.3

80.0 80 3 80.2

80.5 79.0 79.8

81 .0 79.5 80.3
80.0 80.0 80.0

78.5

78.9

78.6

77.5

78.8

78.7

78.6

78.6

78.3

79.7

78.7

76.8

79.0

78.3

78.6

77.3

78.8
78.5

IIWBR Progress Repoft,2014-2015, Quality, Vol. lV -116 -



Table 39: Protein Content (o/"1 of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

$1. Variety
o
E
o
o

NWPZ NEPZ cz PZ
(u
c)

=
(U

o
o

G
G=
;cL.=.!G+ PE F = 

-
=rO.2.uq,rc]nTVs G

Y ise
!t
(E

d7

G
o
=

1. HPBWO1 01

2. HPBWO2 06

3. HPBWOs 04

4.HPBW 07 02

5. HPBW 08 11

6. HPBW 09 I 13
? | rr rr^r^^F I/. HUW695 | 09

8. HUW 711 17

9. HUW 712 12

10.w81 10

11.W82 )oB
12wBs |16
1 3. MACS 6507 05

14. DPW 621-s0 (C) 07

15. K 0307 (C) 03

16 GW 322 (C) | 14
'17.MACS 6222(C) 15

Mean

11.5 14.4 13 5 13 7 11.0 12.8

10.5 11.5 133 10.5 9.8 't't.1
11.8 12.7 14.2 131 9 9 12.3

12.7 14.3 14.2 14.0 9.3 12.9

11.4 12.9 14.5 13.2 9.6 12.3

12.6 14.2 12.9 13.8 10.6 12.8
'10.1 13.8 14.2 13.3 10.0 12.3

12.3 14.5 13.2 13.2 10.0 12.6

10.9 13.2 14 5 13.4 10 6 12.5

11.8 131 14.2 12.6 10.4 12.4
'10.8 13.9 12.3 12.3 9.8 11.8
'135 13.9 13.3 129 11 4 13.0
12.3 135 12.1 14.1 9.8 12.3

12.9 13"2 14.0 12.8 10.9 12.7

113 13.9 14.1 12.0 9.7 12.2

10.9 12.4 12.4 11.3 93 11.3
11.9 14.3 13.4 11 8 10.2 12.3

11.7 13.5 0.0 ',t2.8 10.2 12.3

12.1

10.3

10.5

10.9

11.5

11.2

11.4

11.2

10.1

12.1

10.7

11.4

12.1

'11.4

11.3

10.1

11.1

11.1

11.7

11.0

11.0

11.9

11.0

11.9

11.5

1',|.4

1 1.0

12.0

11.4

11.4

12.2

1't.7

10.8

't0.4

11.1

11.4

10.8 12.3

10.8 'l '1 8

10.4 12 0
'11.6 132
10.1 113
11.4 131
10.5 12.5

1Q.2 12.6

10 6 12.2

10.2 13.6

10.7 12.9

10.3 12 5

11.1 13.3

10.7 13 0

9.9 11.2

10.6 10.6

10.2 1 1.9

10.6 12.4

12.5 12.1

ll.J tz.o
11.1 11.5

13.4 12.5

1 1.9 10.4

11.2 12.1

12.1 1 1 .9

11.5 11 .8

11.5 10.8

11.4 11.4

10.0 10 8

10.8 10 3

12.7 1 1.8

11.4 10 5

10.6 '1 'l .9

12.0 1 1.9

11.1 1 1.0

11.6 11.5

't2.3

11.9

11.3

12.9

11.2

11.7

12.0

11.6

'11.1

1't.4

10.4

10.5

12.2

10.9

11.3

11.9

11.0

11.5

12.4

11.2

11.7

12.6

11.7

12.3

12.0

12.0

11.8

12.1

1',1.4

12.0

12.3

12.1

11.6

11.1

11.7

11.9

Table 40: Grain Hardness lndex of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

]'il varietv
o
E
oo

NWPZ NEPZ cz PZ
(5
o

=
(E

(E

G=
aE-'=(E(E

= PE E = F

==T.9GoJOOIY=
(E
\1

E:E

€ +qg
!t

ogtrtr=$
=.=c)Lz=

1. HPBWO1

2. HPBWO2

3. HPBWOs
4. HPBW 07

5. HPBW 08

6. HPBW 09
7. HUW69s
8. HUW 7'11

9. HUW 712

10.w8 I
11.W8 2

12. WB s
'13. MACS 6507
14. DPW 621-50
15. K 0307 (C)

16. GW 322 (C)

17.MACS 6222
Mean

(c

(c)

0'1

Ub

04

02

11

13

09

17

12

10

08

to

UJ

07

03

14

15

I I Or/ OO

62 63 75

oo t5 0t
74 64 60
74 88 67

76 76 55

60 66 64

74 69 59

62 65 64

69 71 62

67 72 68

76 74 61

tz Io cv
84 72 66

76 74 66
70 82 55

81 76 72

71 72 64

62 46

54 53

68 58

oJ o/
77 68

73 82

oz Jz
64 58

58 46

66 59

64 59

74 67

65 59

71 69

71 73

70 56

75 66

67 61

62

61

65

66

75

72

6'1

65

59

65

66

70

66

72

72

67

74

67

61

62

76

79

81

86

72

74

69

75

76

80

70

83

74

73

85

75

63 70 65

63 78 68

oc db /b
69 82 77

71 85 79

68 87 80

67 80 73

63 84 74

66 74 70

70 83 76

74 84 78

67 92 80

64 82 72

68 87 79

68 88 77

64 85 74

72 89 82

67 83 75

72 78 7s

76 87 82

76 76 76

72 77 75

88 tolts
85 81 83

71 81116
83 73 17873 8't 77

76 69 73

80 80180
85 ttlat
74 74 74

78 86 82

82 90 86

76 70 17386 67 77

78 77 78

DD

67

7'l

71

77

77

68

70

66

70

72

75

70

76

76

70

77

72
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Table 41: Sedimentation Value (ml) of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

,ii. Variety
o)

o
o

NWPZ NEPZ CZ PZ

GF=
;cL'=GEtr€ PE F = .o
f=o.3GoJoor\z=

o.
(U

Y r $i
Eog

cz
G
o

=

(c
o)
E
G
q)

o
1. HPBWOI

2. HPBWO2

3. HPBWOs

4. HPBW 07
5. HPBW 08
6. HPBW 09
7. HUW695
8. HUW 71 1

9.HUW 712
10.w8 1

11.W82
'12.WB 5

1 3. MACS 6507
14. DPW 621-50 (C

15. K 0307 (C)

16. GW 322 (C)

17. MACS 6222 (C)

Mean

01

06

04

02

11

13

09

17

12

10

08
'16

05

07

03
1A

15

56 64 50 53 60 57

56 64 62 60 61 61

56 62 50 62 60 58

51 60 58 60 59 s8
62 65 60 64 60 62

45 43 54 42 42 45

55 60 58 64 56 59

55 60 54 58 61 58

54 60 56 62 59 58

56 54 49 62 57 56

54 63 57 63 54 58

45 47 54 45 58 50

48 52 59 50 56 53

55 55 49 60 58 55

36 38 37 36 38 37

34 42 40 37 37 38

36 39 42 36 39 38

50 55 52 54 54 53

56

59

49

50

62

s0

55

60

53

57

57

46

56

60

44

42

4',!

53

53 56 55

56 55 57

52 60 54

53 55 53

55 54 57

39 41 43

52 55 54

59 64 61

57 51 54

56 53 55

49 53 53

41 45 44

49 59 55

51 51 54

36 39 40

41 37 40

33 36 37

49 51 51

56 47

59 49

57 54

54 52

64 58

50 46
E-7 EA

58 49

61 49

60 57

58 49

41 51

54 55

53 49

34 43

38 44

38 42

52 50

52

54

56

53

61

48

56

54

55

59

54
46

55

51

39

41

40

51

55

58

56

55

60

45

57

58

56

56

56

47

54

54

38

39

38

52

Tabf e 42: Moisture Content (%) of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

(E

G=

.EF
€P CL

(5

01

06

o4

02

11

13

09

17

12

10

08

to

U5

07

03

14

15

9.8 8.1 8.5

9.3 8.0 8.9

9.9 8.7 8.'1

10.1 8.7 8.5

9.9 8.6 8.6

10.0 8.9 8.2

9.6 8.5 8.4

9.9 8.7 8.5

9 6 8.2 8.7
9.8 8.7 8.7

9.6 8.7 9.4

9.8 8.5 8.3

9.9 8.2 8.4
10.1 8.6 8.8

9.7 8.9 81
9.8 8.2 8.3

9.8 8.3 8.6

9.8 8.5 8.s

9.6 10.4

9.'1 1 0.0

9.7 11.0

9.4 1 1.0

9.5 1 0.1

9.8 10.9

9.6 10.7

9.3 10.4

9.8 10.1

9.2 10.1

9.2 10.1

9.0 10.3

9.1 10.6

9.3 10.4

9.3 10.6

9.3 10.7

9.0 10.3

9.4 10.5

9.3 10.9

9.1 11.0

9.5 1',1.0

9.5 11.3

9.3 ) 11.1

9.6 | 11.2

9.4 11.0

9.4 | 11.1

9.3 11.0

9.4 I 11.0

9.2 | 11.1

9.2 10.9

9.3 | 10.9

9.3 11.1

9.2 ) 11.'l

Variety
Go

=
G
q)o

,I. HPBWOl
2.HPBW02
3. HPBWOs
4. HPBW 07
5. HPBW 08

6. HPBW 09
7. HUW695
8. HUW 71 1

9.HUW 712

10.wB 1

11.WB 2
'l2.wB 5

1 3. MACS 6507
14. DPW 621-50 (C)

15. K 0307 (C)

16. GW 322 (C)
'17. MACS 6222 (C)

Mean

10.1 10 0

9.5 10 0

9.3 10.4
'1 0.3 10.1

9.5 1 0.1

9.3 10.0

9.1 9I
9.5 98
9.1 10.0

8.9 10.0

8.9 10.5

10.7 '10.1

9.2 98
9.4 10.1

10.0 10 1

9.7 11.5

9.2 11.9

9.5 10.2

10.3

10.2

10.2

10.6

10.2

10.2

10.0

10.1

10.0

10.0

10.1

10.5

10.0

10.2

10.3

10.8

10.7

10.3

10.4

10.3

10.3

10.4

10.5

101
10.7

10.5

10.8

10.8

10.3

10.0

10.8

11 .3

10.7

9.9

9.8

10.4

9.9

9.7

9.9

10.0

9.9

9.9

9.8

9.9

9.8

9.8

9.8

9.9

9.8

9.9

9.9

10.0

9.9

s.s 
i

10.9 | 10.7

10.8 110.6 i

10.7 10.5

10.4 10.4
'11 0 10.8

10 8 10.5

10 9 i 10.8

10 8 10.7

ro a 
] 
ro.s

10 6 | 10.7

10 1 | 10.2

10 8 10.4

10.7 10.8

10.4 110.9
10 4 10.6

10.6 10.3

10 7 10.3
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Table 43: lron Content (ppm) of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

,il. Variety

CL
ru

(E
.E=

EF€s'
37 .4 38.2 47 0
31.1 40.3 41 6

32.4 32.2 42.8

39.5 38.8 41.3

31.5 32.3 42.4

31.2 38.0 442
32.4 37.0 41.4

35.2 40 8 44.4

32.2 35 5 48.9

33.9 38.9 42.5
33.9 40.9 42.1

42.1 37.0 45 4
34.7 30 0 42.4

34.6 39 7 43.6

39.4 42.6 44 5
33.7 32.6 40.5

36.9 35 9 42.8
34.8 37.1 43.4

36.4 34.7 38.7

35.7 38 1 37.4

40.5 37.4 37.1

35.5 41.2 39.3

37.4 39.3 36.6

35.8 39.9 37.8

33.2 39.6 36.7

40.0 41.4 40.4

36.2 40.6 38.7

34.5 38.5 37.7

38.2 40.3 39.1

32.8 40.7 39.6

34.5 39.1 35.1

34.5 41.6 38.8

36.1 37.5 40.0

32.8 39.2 35.8

36 8 40.9 38.7

35.9 39.4 38.1

38.1 46.2

34.9 46.2

40.8 47.6
39.5 41.0

42.3 ) 42.0
37.2 I 46.9
36.9 45.0
38.5 44 7

47.4 I 43.9
37.7 | 45.3
36.8 43.4

36.8 42.1

38.7 41.1

45.7 | 43.1

32.6 39.0

36.1 39.1

33 5 38.4

32.3 40.2

31 5 37.3

32.3 38.9

34 0 39.4

36 9 39.5

33 1 38.8

37 8 43.0

36 1 39.7

34 3 38.2

31 6 36.8

33 1 37.6

35 1 4',1.3

31.2 38.4

33.4 39.7

33.8 39.1

42.2 42.3

39.3 43.9

37.8 40.2

40.9 45 5

36.9 42.4

35.8 47.3

38.4 45.9

37.5 43.9

41.1 45.8

39.7 45.2

35.2 42.3
34.8 47.3

36.8 46.5

33.9 43.8

39.3 42.2

35.7 39 4
37.6 43.7

PZ

37.8 32.8
J /.J 3Z.O

35.4 31.1

35.5 32.1

32.4 32.1

39.2 33.4

34.3 35 3

35.7 29.2

37 .1 30.6

37.5 28.6

32.6 30.0

36.2 31.5

31.9 29.8

zv.J JU.O

35.8 29.2

321 29.5

35.0 28.5
35.0 31.0

42.3 39.s

41.6 i 38.7

39.0 37.9

43.2 40.3

39.7 137.4

41.6 38.9
42.2 38.6

40.7 40.2

(E
o

Go

=
.E

0)

,1. HPBWOl
2 HPBWO2

3. HPBWOs

4. HPBW 07
5. HPBW 08
6. HPBW 09
7. HUW695
8. HUW 71'l
LHUW 712

10.w8 1

11.W8 2
'12.W8 5

1 3. MACS 6s07
14. DPW 621-so (C
15. K 0307 (C)

16. GW 322 (C)

17. MACS 6222 (C)

Mean

1. HPBWO1

2. HPBWO2

3. HPBWOs
4. HPBW 07

5. HPBW 08

6. HPBW 09
7. HUW695
8. HUW 71 1

9. HUW 712
10.w8 1

11.W8 2

12.W8 5

1 3. MACS 6507
14. DPW 621-50 (C

15. K 0307 (C)

16.GW 322(C)
17. MACS 6222 (C)

Mean

01

06

04

02

11

13

09

17

IZ

10

08

to

05

07

03

14

15

43.5 
i3s.742.5 40.2

38.8 39.2
41.1 

]3e.5
41 .7 137 .5

38.9 38.5

40.8 40.6

36.2 36.7

37.6 i38.8
40.6 38.9

35.3 40.9

32.3 39.9

36.3 42.7

34.8 40.6

32.5 40.9

33.9 41.7

33.1 44.2

31.3 140.3

33.9 t41.7

35.0 42.4

33.3 38.0

33.8 39.2

(E
o

=
G
o)G

o

=

eo.s se.z 
I

30.0 37.4

32.5',)42.3

30.8 
140.0

31.8 41.5 i

Table 44: Zinc Content (ppm) of T.aestivum in Special Trial (Wheat Bio-fortification Trial)

,qE€[ F E

(g

CL
(E

ct

o
IE

01

06

04

02

11

1?

09

17

12

10

08

16

05

07

03

14

15

46.9 44.0 54.2 46.5 28.7 44.1

44.9 47.4 53.2 47.9 32.7 45.2

39.1 37.1 44.1 41.7 31.2 38.6

35.4 45.0 46.6 44.7 29.5 40.2

39.2 43.9 52.9 47.6 33.5 43.4

47.5 56.4 48.4 44.6 33.2 46.0
44.4 45.8 46.5 41.9 32.7 42.3
47.4 46.4 50.4 44.1 30.0 43.7

44.8 42.4 53.5 52.9 30.6 44.8

49.2 48.9 528 55.7 35.2 48.4

43.8 421 50.0 41.7 35.5 42.6

51.9 43.8 51 .6 41 .0 33.2 44.3

30.8 29.7 50.6 43.7 32.1 37.4
35.4 42.1 47 .6 48.8 33.6 41.5

49 1 54.6 48.6 48.4 33.2 46.8
50.5 39.4 51 8 38.8 33.4 42.8

41.0 48.5 56.6 50.0 32.9 45.8
43.6 44.6 50.6 45.9 32.4 43.4

36.8

39.2

32.5

38.3

42.0

36.7

39.0

38.9

42.0

46.8

38.7

41.5

35.7

31.7

42.9

37.0

39.2

38.8

46.2 34.8 39.3

46.2 43.0 42.8

46.7 40.7 40.0

47 .6 37 .4 41.1

41.0 34.5 39.2

42.0 45.4 41.4

46.9 39.5 41.8

45.0 42.1 42.0

44.7 38.7 41.8

43.9 43.3 44.7

45.3 43.4 42.5

43.4 42.6 42.5

42.1 35.1 37.6

41.1 34.0 35.6

43.1 37.9 41.3

48.0 39.9 41.6

46.4 36.8 40.8

44.7 39.4 40.9
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SECTION D

NURSERIES

i. Quality Component Screening Nursery
(ocsN)

ii. National Wheat Nurseries

O NGSN

. EIGN-l

o NDSN



Quality Component Screening Nursery

The nursery constituted to select useful donors for quality improvement

through multi-location testing was planted at 12locations namelyAlmora, New Delhi,

Ludhiana, Karnal, Pantnagar, Durgapura, Kanpur, Pusa, Vijapur, Junagarh, pune

and Dharuuad. In total, there were 52 genotypes under testing and Karnal contributed

48% of it (25 entries). Comparison was made against the checks Hl 977, UP 2672,

and PDW 233 (durum). Field conduct was satisfactory at all test sites. Yield levels

were high at Gujarat locations of Vijapur & Junagarh, and poorest at Kanpur

(Table 1). Samples were not received from Pusa centre; therefore this location was

excluded in pooled analysis.

Table 1: Overall field performance at test sites

Location Plot size Sowing Grain y^ield
(m') date (g/m')

Height Heading
(cm) (days)

1000 grain
weight (g)

Almora

New Delhi

Ludhiana

Karnal

Pantnagar

Durgapura

Kanpur

Vijapur

Junagarh

Pune

Dhanr,uad

Nov 15

Nov 23

Nov 23

Nov 16

Nov 25

Nov 15

Nov 13

Nov 30

Nov 23

Nov 10

3.75

3.75

3.75

3.60

2.50

3.75

3.75

2.50

2.00

4.50

2.00

345

319

276

399

347

262

119

439

476

372

314

107

92

97

99

91

93

85

97

81

93

73

121

93

102

97

83

83

62

68

59

64

60

44.4

43.0

39 1

43.7

408
47.7

40.7

40.9

394
42.9

43.7

Six parameters were examined in the quality analysis i.e. protein content

derived at 14% grain moisture, protein yield, test weight, sedimentation value, grain

hardness index and grain appearance score (Table 2). Test weight was high at

Vijapur and Pune, and low at Ludhiana, Pantnagar and Kanpur. Grain protein content

was highest at Junagarh, New Delhi and Durgapura, and lowest at Almora. Protein

yield was highest at Junagarh and lowest at Kanpur. Pune topped in sedimentation

value and Durgapura trailed in gluten strength. Vijapur and Durgapura had an edge in

grain hardness index whereas Dharwad trailed in this attribute. There were not wide

differences in grain appearance score and it was generally high in the central-

peninsular lndia.
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Table 2: Overall quality characteristics at test sites

Locations Test wt. Protein Protein yield Sedimentation
(ks/hl) (Y"l (g/m2) value (ml)

Hardness Grain look
Index (score)

Almora

New Delhi

Ludhiana

Karnal

Pantnagar

Durgapura

Kanpur

Vijapur

Junagarh

Pune

Dharu,rad

76..6 12.7

79.0

79.6

77.4

77.0

79.2

77.1

80.3

78.1

80.2

77.6

11.0

13.2

12.8

12.1

13.0

12.1

12.7

13.2

12.8

12.5

37.8

42.1

35.1

50.9

42.1

34.4

15.6

55.7

62.7

57.7

49.1

43

42

45

43

44

40

44

43

45

47

45

66

69

64

61

64

73

65

76

69

71

58

6.1

6.1

6.0

5.9

6.0

6.3

6.0

6.3

b.5

o.J

6.0

Genetic superiority: Statistical analysis was done for each trait taking into account

locations as replications. Classified information on promising genotypes (Table 3)

and the overall performance all test entries is given in Table 4.

Sedimentation value: Range of sedimentation volume was quite large (16-60m1)

and it was generally low in durum entries. ln comparison to the best checks Hl 977

(C) and BW 5872(l); two new entries i.e. QLD 76 and QLD 78 also registered

matching values of sedimentation value i.e. 59-60m1.

Grain protein content: Test entries registered wide range in protein content (11.1

to 13.4oh). There were 13 genotypes had GPC >13.5%. The top seven among them

were BWL numbers 1660, 1661, 1662, 1663, 1664 and QLD 46 & 54. GPC in the

best check QLD 11 was 13.0%.

Test weight: Range in test weight was 75.3 to 80.5 kg/ha. Entries with test weight

>80kg/hl included three durum (GW 2013-513, QBPQ 02, GW 2012-4s4) and two

bread wheat (OLD 70, QLD 51) entries. Testweight in the best check PDW 233 (d)

was 79.2kglhl.
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Table 3: Promising genotypes for individual quality trait

Component Range Genotypes

Protein content (%)

Protein yield (g/m2)

Sedimentation (ml)

Grain hardness index

Test weight (kg/ml)

1000 grain weight (g)

Grain appearance
score

13.2-13.4

50-54

58-60

B5-89

17-25

80-81

50-54

6 4-6.6

BWL 1660, BWL 1661 , BWL 1663, BWL 1664, QLD 46

BWL 1661. BWL 1662, QLD 46, QLD 65, QLD 73

QLD 78, QLD 76, Ht 9777 (C), BW 5872 (t)

GW 2013-503, cW 201 2-454, cW 2010-305,
DBPQ 02, PDW 233 (C,D)

QLD 73, QBP 12-8, QBP 12.11, QBP 13-1 1, QLD 49

GW 2013-513, QBPQ 02, QLD 70, QLD 51, QLD 46,
GW 2012-454, QLD 76, QLD 78

DBPQ 03, GW 2012-442, GW 2013-498, cW 2013-499
GW 20'13-500, cW 2013-502, cW 20'13-503

GW 2013-503, GW 2013-502, cW 2013-500,
DBPQ 02

Grain hardness index: Material had good mix of hard and soft grain texture.

Genotypes with highest grain hardness index were GW 2013-503, GW 2012-454,

GW 2010-305, DBPQ 02, PDW 233 (c). Three genotypes of lARl (oBP 12-8, 12-11,

13-11) and two from Karnal (OLD 49 and QLD 73) registered soft grain texture (17-

25).

Grain appearance score: Three entries of durum wheats i.e. GW 2013-503, GW

2013-502, GW 2013-500; had grain appearance score (6.6-6.7) in comparison to

6,.3 score of PDW 233 (C). In bread wheat; best entries (QLD 46, QLD 78) also had

matching score i.e. 6.3.

Protein yield: Range in protein yield was large (21 to 55g per m2; and it was

highest (50-54 gtm2) in BLD 1662, BLD 1661, QLD 46, QLD 65, QLD 73. protein

yield in the best and QLD 1 1 (l) was 49glm2.

1000 Grain weight: Kernel weight was generally high in durum entries and the best

genotypes were DBPQ 03, GW 201 2-442, GW 2013-498, GW 201 3-s02 (51-54m9).

In bread wheat category bold grain entries were QLD 46, QLD 67, QLD 73 and QBP

12-8 (45-47mg)

IIWBR Progress Repoft, 2014-2015, Quality, Vol. lV -122 -



Table 4: Overall performance of the test entries

s _ GPC Prot ytd

N;. Entries (%) (s/m2)
TGW Test Wt. Sedim
(g) (ks/hl) v. (ml)

Hard. GAS Yield Height Head.
index (scoje) (g/m2) (cm) (days)

7 QBP-12-10

8 QBP-12-11

I QBP-12-8
'10 QBP-13-11

1 1 QLD-1 1ll
12 OLD-28 ill
13 OLD-31 []
14 QLD-46

15 QLD-49

16 QLD-s1

17 QLD-54

18 QLD-58

19 QLD-61

20 QLD-63

21 QLD-65

22 QLD-67

23 QBP-'12-9

24 QBP-13-8

25 PHS-708

26 QBP-13-12

27 QBP-13-13

1 BW-5872 12.1 47.7

2 DBPQ-o2 [D] 12 6 38 5

3 GW-2010-305 [D] 12.8 47 .e

4 GW-2010-389 12 6 31 5

s GW-2012-442IDl 12 e 36.5

6 GW-2012-454lDl 126 47 6

Jt.t t t.t c6

42.2 80.5 37

469 753 39

39.2 76.6 55

518 794 25

43.9 80.1 31

38 5 77.6 38

42.4 76.2 46

45.8 77.3 45

41.4 77 .1 39

38.7 78.9 39

42.7 77.9 37

37.4 77.2 53

46.5 79.6 44

35.4 77.2 47

40.8 80.1 44

40.0 76.5 36

37.6 79.3 47

42.8 79.2 49

40.5 78.8 41

37.5 78.7 46

45.1 78.3 42

40.1 77.8 35

44.0 77.2 54

38.1 78.1 56

41.6 78.6 44

43.5 76.7 56

51.5 79.0 29

49.2 77.0 16

477 783 22

54.3 77.9 31

45.8 76.9 37

41.7 76.4 37

50.9 79.4 34

48.7 79.2 26

43.8 80.5 40

40.3 78.6 48

40.4 79.0 50

39.6 78.2 47

40.9 78.2 47

77 6.2 385 87 82

93 6.4 303 B0 86

93 6.3 375 77 83

69 61 249 91 B0

87 63 284 79 81

93 62 381 81 85

27 5.8 341 91 8,1

25 56 336 89 78

25 6.0 305 98 82

24 5.7 344 92 82

69 5.7 374 90 86

36 5.8 292 90 85

71 6.0 361 95 78

58 6.3 412 106 82

17 5.8 329 90 77

70 6.1 370 89 80

30 5.9 352 84 75

76 6.1 349 82 78

69 6.2 350 90 84

70 6.1 368 88 84

82 6.0 412 87 83

29 6.0 365 90 78

28 56 386 89 84

57 6.0 253 93 78

67 5.9 227 95 86

37 5.9 220 97 77

55 6.'1 1 80 94 B0

87 6.3 293 88 81

89 6.2 332 81 84

90 66 349 85 81

89 6.3 314 120 87

86 6 4 279 123 85

90 6.0 281 86 81

90 6.6 257 78 77

94 6.7 318 88 81

75 6.2 295 84 76

71 6.3 357 111 76

68 6.3 343 108 72

68 6.2 381 113 77

67 6.2 414 120 78

128 433
12.7 42.7

12.1 37.2

12.7 43.7

13.0 48.5

12.5 36.6

13.0 47 .0

13.2 54.0

12.9 42.4

12.5 46.1

13.1 46.1

12.9 44.8

12.5 43.9

12.5 46.2

12.5 51.5

12.5 45.5

11 .8 45.7

11.5 29.2

12.6 28.6

12.9 28.4

11.3 20.9

28 GW-2013-498 [D] 127 37.6

29 GW-2013-499 [D] 12.6 422

30 GW-2013-500 [D] 128 44.7

31 DBPQ-o3 [Dj 12.8 40.7

32 DBPQ-o4 [D] 131 36.6

33 GW-2013-501 [D] 13 1 37 .1

34 GW-2013-502 [D] 12.e 32.8

35 GW-2013-503 [D] 12.7 40 8

36 GW-2013-513 12.2 35.7

37 BWL-99'1

38 BWL-1660

39 BWL-1661

40 BWL-1662

13.0 46.6

13.3 45.6

13.3 50.8

13.1 54"7
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S. Entries
No.

GPC Prot Yld TGW

(%l (s/m2) (g)

tff- 
sedim Hard. cAS Yietd

(kg/hl) V. (ml) index (score)(g/m2)

Height Head.

(cm) (days)
41 BWL-1663

42 BWL-1664

43 BWL-1797

44 QLD-70

45 QLD-71

46 QLD-72

47 QLD-73

48 QLD-74

49 QLD-75

50 QLD-76

51 QLD-77

52 QLD-78

53 Hr-977 [C]

54 UP-2672lcl
55 PDW-233 [C, D]

Nursery Mean

CD 5%

cv (%)

41.9 39.5

468 391

46.5 40.6

48 7 43.4

41.8 43 3

37.1 43.9

49.7 44 6

38.4 40.3

41.7 38.7

39.5 39 5

47.0 38.2

48.5 40.3

40.5 39.3

37.2 43.4

43.0 40.2

42.1 42.4

13.2 3.4

37.5 9.5

13.4

13.2

12.2

123

13 0

11.6

120
12.3

11.7

11 .1

12.2

12.3

12.1

12.7

11.9

I z.o

0.8

7.2

78.4 45 70 6.2 314 1 19 77

787 47 67 6.2 355 108 71

79.3 44 77 6.1 379 85 73

801 50 71 61 393 93 85

796 51 70 61 321 89 82

78.7 57 70 6.1 316 86 84

77.8 48 25 5 8 414 94 86

77.2 48 60 5.9 314 59 84

78.7 47 74 5.9 362 89 87

79.9 59 76 6.'1 355 97 85

79.3 54 79 6.1 379 91 84

79.6 60 59 6.3 393 90 84

78.2 58 73 6.1 333 93 B0

79.1 48 73 6.'1 296 89 79

79.2 39 92 6.2 362 86 87

78.4 44 66 6.1 334 92 81

1.7 4 5 0.2 '100 '10 NS

2.6 11.6 9.4 4.7 36.0 13.0 25.7

Disease incidence: Incidence of yellow rust was reported from Almora and

Pantnagar. Reactions upto 40S were reported only from Almora and the entries

included test entries UP 2672 (C), QLD 28 (l), QLD 49 (l), BWL 1797 and QLD 74.

Brown rust was reported from Almora, Pantnagar, Vijapur and Dhanvad and it was

not severe in any quarter. Black rust was noticed at Vijapur and 40S reactions were

reported in BW 5872 and QLD 75.

Utilization: 38 entries were either used in the crossing programme or retained as

genetic resource. Genotypes with highest utilization were BWL 1797, BW 5872,

QBP 12-10, QLD 73, cW 2013-523 and QLD 75.

Preliminary evaluation: 66 genotypes were evaluated at Karnal for preliminary

screening to find new test entries for multi-location testing in the QCSN and couple

of them excelled in various quality components. Entries found suitable for different

quality traits are listed in Table 4.
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Table 5: Elite material in preliminary screening

Parameter Griteria Genotypes

Protein content
(%)

Grain Hardness
index

Sedimentation
Value (ml)

Test weight
(ks/hl)

Grain weight
(mg)

Grain appearance

>14 UAS 462 (d), cW 2014-568, cW 2014-607 (d),
UAS 463 (d), cW 2014-596, cW 2014-603 (d),

>oq GW 2014-591 (d), cW 2014-602 (d), cW 2014-593 (d),- vv 
AKAW 4225, GW 2014-603 (d),

>55 HD 3215, HD 3216, HD 3210, GW 2014-615

GW 2014-593 (d), Up 2926, cW 2014-602 (d),
>80 AKAW 4224,

GW 2014-568 (d), cW 2014-601 (d)

>55 GW 2014-607 (d), GW 2014-617 (d), pHS 2014-2,
PHS 2014-3, PHS 2014-4, PHS 2014-10

>^ ) UAS 461 (d), GW 2014-602 (d), cW 2014-568 (d),
AKAW 4225, cW 2014-586 (d), cW 2014-601 (d)

New genetic stocks: Ten genotypes including one durum completed three years of

testing in QCSN and their overall performance was judged to identify the new genetic

resources. Three genotypes were identified in bread wheat category whereas none

qualified in durum. QBW 12-9 and QLD 54 were identified for soft grain texture. QBP

12-9, developed by lARl New Delhi, has soft grains (hardness index.24) with

sedimentation value (35m1) and protein content (11.8%) suited for cookie quality.

QLD 54 (37'n IBWSN 05/ PBW 550) was developed at llWBR, Karnal and it

registered matching grain softness (index'. 22) and sedimentation value (38m1) but

protein concentration was high (13.3%). Heading in QLD 54 came a week earlier in

comparison to other checks and identified genotypes. QLD 58 (25th ESTWYT 241

PBW 550) expressed good combination of protein (13.1%), hardness (index: 74), test

weight (79.8 kg/hl) and grain appearance score (6 0) QLD 58 was also 1Ocm shorter

in height in comparison to other genotypes.

The detailed results are given in Table 6 (grain appearance score), Table 7

(test weight), Table 8 (protein content), Table 9 (sedimentation value), Table 10

(grain hardness index) and Table 11 (moisture content).

IIWBR Progress ReporT, 2014-2015, Quality, Vol. lV -125 -



Table 6: Grain appearance score (Max-10) of Quatity Component Screening Nursery Entries
NHZ NWPZ NEPZ cz PZ

z
Lo

QCSN
Entries g

F

6.2
6.4
5.3
6.7
6.4
6.4
5.7
5.6
5.7
6.4
6.0
5.9
5.6
5.4
6.1
6.4
5.6
5.8
5.8
6.1
6.4
6.5
6.1
6.3
6.1
6.2
5.4
6.2
5.9
6.3
6.2
6.2
6.4
6.5
5.7
7.2
5.4
6.4
6.1
6.3
5.6
6.4
6.2
6.4
6.3
6.0
6.1
6.0
6.1
6.1
6.2
6.3
6.2
6.3
6.2
5.8
6.3
6.2
6.3
6.4
6.3
6.1

(!
(!:

.9fE6'=
ffc,Joo

(!

a! :(!d.Ptrc(!-Y5
(!
:=

6.3
b.b
6.2
65

a!

col.
oct!ttg i5 g

e
(E
c)

=
(E
L
o
o

(!F

ioa!o
Y=

1. BW-5872
2. DBPQ-O2
B. UP-2672 (C)
3. GW-2010-305
4. GW-2010-389
5. GW-2012-442
6. GW-2012-454
7. QBP-12-10
8. QBP-12-1 1

A. Hr-977 (C)
9. QBP-12-8

10. QBP-13-1 1

1 1. QLD-11(r)
12. QLD-28 (r)

13 OLD-31 (r)
14. QLD-46
15. QLD-49
c. PDW-233 (C)

16. QLD-s1
17. QLD-54
18. QLD-58
19 QLD-61
c PDW-233 (C)

20. QLD-63
21. QLD-65
22. QLD-67
23 QBP-12-9
24. QBP-13-8
25. PHS-708
B. UP-2672 (C)
A Hr-977 (C)

26. QBP-13-12
27 QBP-13-13
28. GW-2013-498
29. GW-2013-499
30. GW-2013-500
31 DBPQ-03
32. DBPQ-O4
33. GW-2013-501
34 GW-2013-502
35. GW-2013-503
36. GW-2013-513
37 BWL-99'1
A. Hr-977 (C)

38. BWL-1660
39. BWL-1661
40. BWL-1662
41. BWL-1663
c PDW-233 (C)

42. BWL-1664
43. BWL-1797
44. QLD-70
45. QLD-71
B. UP-2672 (C)

46. QLD-72
47. QLD-73
48. QLD-74
49. QLD-75
50. QLD-76
51. QtD-77
52. QLD-78

Mean

b.u
6.1
o.z
6A
5.8
o.z
b.u
5.6
5.4
5.8
5.7
5.4
5.6
5.9
5.8

5.9
5.7
o.z
6.0
61
o.l
5.9
5.8
5.6
5.8
5.5
5.8
6.0
o.z
5.9
5.5
5.7
6.1
o.J
o.z

6.4
4.9
o.J

b.u
6.2
5.8
6.3
o. l

o.z
6.0
o_u

o.t
5.8
5.8
o.u
5.7
5.6
6.0
6.2
o. l

6.0

6.5
6.0

6.4 66
6.3 6.1
6.4 6.2
o.J o.u
o.J o.z
AA AA

5.7 5.8

o.J o.J
60 5.8

5.8 5.9
6.2 5.4
6.4 5.8
o.o o.z

6.8 6.3
6.4 6.2
o.z o.u
o.J o. I

6.5 6.4
6.4 6.3
65 5.9
6.3 5.6
6.'1 5.8
5.8 5.4
6.1 5.9
6.0 6.0
o.J o. I

6.1 6.0
5.9 5.7
o.J o.l
o.o o.J
o.z o.z
o.o o.J
o.J o.z

6.5 6.4
o. I o.J
t.t o.o
6.3 6.4

5.7 6.2
o.z o.J
o.z o.J
o.J o.z
6.2 6.4
6.2 6.4
6.3 6.4
o.u o.z
6.1 6.4
6.0 6.4
o.z o.J
o. I o.z
5.9 5.5
o. I o.J
o.J o.u
6.3 6.1
6.4 6.0
o.c o.z
6.3 6.1

o.z
6.4
o.J
59
o.u
o.J
6.1
6.0
5.8
o.J
6.4
5.7
5.9
5.6
6.1
6.2
5.9
o.u
5.8
5.7
6.1
o.J
60
6.2
5.7
5.8
5.5
5.7
5.8
o.u
o.l
5.9
o. I

o.J
5.8
o. I

5.8
o-u
4.6
6.4
o.J
o.t
6.2
o.J
6.4
6.2
o.l
6.3
6.1
5.9
6.0
o. l

5.7
5.9
5.9
5.6
5.7
5.5
5.9
o.z
6.1
6.0

s.9 | 6.1 5.8 6.2
5.4 7 .1

6.3 6.4
6.8 68
6.3 6.5
6.9 6.9
6.2 64
6.8 6.5
6.9 6.4
5.9 6.0
5.7 59
6.3 6.4
5.9 6.2
5.9 5.8
5.6 5.7
5.9 5.8
6.0 6.3
6.2 6.4
5.8 5.6
6.6 6.5
6.3 6.5
5.9 6.0
6.3 6.3
6.2 6.1
6.1 6.3
6.3 6.3
6.2 6.2
6.1 6.1
5.9 6.0
6.2 6.3
6.2 6.0
6.4 6.4
6.2 6.4
6.0 6.2
6.1 6.3
6.9 6.2
5.9 6.0
7.2 67
7.0 6.8
6.9 6.6
6.6 6.5
7.2 7.4
7.3 7.2
6.6 6.3
6.6 6.5
6.3 6.4
6.5 6.3
6.5 6.2
5.4 6.7
6.4 6.4
6.4 6.4
6.4 6.4
6.1 6.2
6.2 6.3
6.2 6.6
6.1 6.5
6.2 6.4
5.8 5.9
5.9 5.6
6.1 6.0
6.2 6.1
6.2 6.2
6.5 6.4
6.3 6.3

6.2 i 6.3
61 6.5
6.0 6.3
5.7 6.3

6.2
6.4
6.2
6.3
6.1
6.3
6.2
5.8
5.6
6.2
6.0
5.7
5.7
5.8
6.0
6.3
5.8
6.2
6.1
5.9
6.1
6.2
6.0
6.1
6.0
6.0
5.6
6.0
5.9
6.2
6.1
5.9
6.1
6.3
6.2
6.6
6.3
6.4
6.0
o.b
6.7
6.2
6.3
6.1
6.3
6.2
6.2
6.2
6.2
6.2
6.1
6.1
6.1
6.1
6.1
5.8
5.9
5.9
6.1
6.1
6.3
6.1

6.1 6.3
6.0 6.2 6.2

6.2
5.8
6.2
5.7
5.6
5.4
6.2
5.9
5.5
5.4
5.4
6.0
6.3
6.0
6.3
6.3
5.9
5.7
6.0
5.4
6.0

6.4
7.2
6.0
6.6
7.0
5.9
5.8
o.z
5.9
5.9
5.6
6.0
6.'r
6.2
6.0
7.3
6.2
5.7
6.4
6.3
o.u
6.2

(c) s.9 i 6.0
5.6 5.9 6.4

6.9
67
5.8
5.6
6.4
58
5.8
c.o
58
59
o. l

6R
6.3
o.l

6.0 6.2
6.0 6.2 6.1 I 6.3
5.7 i 6.0 6.1 | 6.3
5.6 5.7 5.7 | 5.9
5.3 5.6 5.5 5.7
5.9 6.1 6.0 6.2
6.0 | 6.0 6.1 | 6.2
5.7 5.6 5.9 5.9
5.7 5.8 5.7 5.7
5.8 5.8 6.1 6.0
6.0 i 6.0 59 | 6.1
6.4 I 6.3 o. I o.J
5.7 5.8 5.9 5.8
6.2 6.2 5.8 6.2
5.8 I 6.1 5.6 I 6.1
5.6 I 5.9 6.1 | 6.1
6.1 6.1 6.2

6.'1

6.2
o.J

o.z
5.7
6.2
6.1
6.4
o.z
5.9
5.9
6.8
6.7
6.9
o.v
o.l
6.4
7.1

5.6 6.0
6.2 6.3 5.8 I 6.0
5.7 | 6.1 6.0 | 6.2
6.3 6.1 5.6 | 6.0
5.9 5.8 5.8 6.1

5.5 6.0
5.4 6.1
6.3 6.2
6.1 6.2
6.2 6.3
6.2 6.1
6.0 6.0
6.2 6.2
6.3 6.9
6.1 7.0
6.5 7.4
6.2 7.1
6.0 7.0
6.5 6.7

6.0 6.1
6.2 ) 5.9 6.1 I 6.1
5.5 | 5.5 5.7 | 5.9
531 5.8 5.9 6.1
5.5 5.9 5.7 5.9
5.9 I 6.1 6.0 I 6.2
6.0 | 6.0 59 | 6.2
6.1 5.8 5.8 6.0
6.2 6.1 5.7 6.0
5.7 | 6.2 6.0 | 6.1
5.6 6.0 6.2 6.1
6.0 6.3 6.2 6.5
5.5 I 6.1 o.J I O.b
5.9 | 6.2 6.1 | 6.4
5.4 5.6 5.6 6.1
6.2 6.4 6.6

6.2
6.1
6.3
6.1
6.3
6.2
5.9
6.0
6.2
6.3
5.9
6.1
6.0
6.2
6.3
5.7
5.7
5.6
5.9
5.8
6.1
6.0

7.3 6.4 6.9
6.2 I 6.5 7.2 7.3

6.5 6.6
6.3 6.8
61 6.4
6.5 6.7
6.2 6.8
o.J o.J
o. I o.o
6.4 6.4
6.2 6.5
o.u o.z
o.J o.u
o.z o.z
6.1 6.1
o.u o.J
5.7 5.9
5.9 5.8
6.0 6.'1

o.z o.z
6.0 6.3
o.z o.l
6.3 6.3

6.3 i 6.8
6.0 | 6.2 5.9 I 6.1
5.8 6.2 6.0 6.3
5.7 | 5.9 6.'1 I 6.3
6.1 I 6.3 6.2 I 6.3
6.0 6.2 6.1 6.2
6.0 | 6.2 6.2 | 6.5
6.1 I 6.2 6.2 | 6.3
6.2 6.2 6.0 6.2
6.1 I 6.2 6.3 6.4
6.1 | 6.0 6.0 I 6.1
6.3 6.1 5.9 | 6.1
5.9 6.0 6.1 6.4
5.7 | 6.0 6.2 6.4
63 | 6.0 60 i 6.2
5.8 5.8 5.7 | 5.8
5.9 I 6.0 5.8 5.7
5.6 | 5.9 5.9 6.0
5.7 I 6.0 6.0 I 6.1
5.6 6.1 59 | 6.1
5.9 I 6.2 6.1 I 6.3
5.9 | 6.0 6.0 6.1
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Tabf e 7: Protein Content (%) of Quality Component Screening Nursery Entries
NHZ. NW PZ NEPZ c1

QCSN
Entries

PZ
(E
c)

L

o

(!
coE.
|!ct!tEg i5 E

(!L
(!:(t'-cs.E + E'= : ArP € $= € E F + g +=5=6ioott

z
Lo

1. BW-5872
2. DBPQ-02
B UP-2672 (C)
3 GW-2010-305
4. GW-2010-389
5. GW-2012-442
6. GW-2012-454
7. QBP-12-10
8. QBP-12-1 1

A. Hr-977 (C)
9. QBP-12-8

10. QBP-13-1 1

11. OLD-11(r)
12. OLD-28 (r)

13. QLD-31 (r)

14. QLD-46
15. QLD-49
c. PDW-233 (C)

16. QLD-s1
17. QLD-54
18. QLD-58
19. QLD-61
c. PDW-233 (C)

20. QLD-63
21. QLD-65
22. QLD-67
23. QBP-12-9
24. QBP-13-8
25. PHS-708
B. UP-2672 (C)
A. Hr-e77 (C)

26. QBP-13-12
27. QBP-13-13
28. GW-2013-498
29. GW-2013-499
30. GW-2013-500
31. DBPQ-03
32. DBPQ-O4
33. GW-2013-501
34. GW-2013-502
35. GW-2013-503
36. GW-2013-513
37. BWL-991
A. Hr-977 (C)

38. BWL-1660
39. BWL-1661
40. BWL-1662
41. BWL-1663
c. PDW-233 (C)

42. BWL-1664
43. BWL-1797
44. QLD-70
45. QLD-71
B. UP-2672 (C)

46. QLD-72
47. QLD-73
48. QLD-74
49. QLD-75
50. QLD-76
51. QLD-77
52. QLD-78

Mean

(c)

10.1 12 8 13 3
10.8 13.3 13.2
11.4 1 3.1 13 3
12.2 1 3.1 't 3 5
10.7 12.1 13 4
11.7 13.2 13.7
11.1 13.3 13.2
10.8 12.9 13.2
10.8 13.0 12.9
10.2 13.7 12.2
10.8 12.6 12.3
10.2 13.6 13.2
12.0 13.2 13.1
10.1 12.0 13.1
13.7 12.5 12.8
11.6 13.6 13 5
11.6 13.1 12 8
10.5 12.0 12.0
10.9 12.1 12.6
11.9 12.3 12.9
't't.4 12.7 13.3
12.2 11.7 13.0
9.7 12.3 12.4
11.0 12.0 13.0
9.7 13.5 13.'1

10.1 12.2 12.9
8.8 11.6 12.3
9.5 12.0 11.4
10.9 12.8 13.2
10.5 13.3 13.7
9.1 13.1 11.9
10.9 13.6 13.2
8.3 12.2 12.0
11.1 13.6 12.9
10.8 13.6 13.7
10.9 11.8 13.5
't3.7 12.7 13.6
12.6 12.9 13.2
11.8 13.7 13.3
12.0 13.5 13.5
10.8 13.1 13.6
10.3 12.2 13.0
13.2 13.3 13.2
10.3 13.7 13.4
12.7 13.5 13.5
13.5 12.9 13.6
't 3.5 13.7 13.0
13.0 13.4 13.4
8.5 12.7 13.4
12.5 13.3 13.7
9.3 12.6 13.2
11.3 11.7 13.0
11.9 12.6 12.9
10.4 12.9 13.0
8.9 12.3 12.7
8.8 12.6 13.2
10.1 12.0 12.9
9.2 11.3 12.8
8.1 10.8 11.3
9.8 12.4 13.2
't0.7 11.8 13.0
10.9 12.7 13.0

13.3 11.9 13.2
13.2 11.4 13.2
12.9 13.0 12.9
13.2 11.4 12.9
13.3 11.9 12.9
12.9 13 0 13.1

13.1 119 13 3
13.1 12.0 13.6
13.6 12.6 13.1
13.1 11.3 12.8
12.5 11.8 12.5
13.2 12.7 13.2
13.4 12.9 13.1
13.2 13.1 13.2
13.7 12.1 12.9
13.2 13.7 13.2
13.1 12.1 13.2
12.3 12.1 12.3
13.3 12.9 13.2
13.4 13 5 13.5
13.2 12.4 13.0
12.9 11.1 13.3
12.5 10.3 11.3
13.7 12.0 13.5
13.2 12.0 12.9
13.2 11.8 13.0
13.6 11.9 12.9
12.6 11.8 12.1
13.6 '11.3 12.6
13.7 13.3 13.3
13.3 10.9 12.4
13.7 12.9 13.0
13.3 11.8 11.3
13.4 11.4 13.2
12.9 11.1 13.0
13.1 12.0 13.3
12.9 11.9 13.3
13.7 12.8 13.5
13.2 13.4 13.5
12.8 13.1 12.3
13.5 13.2 12.9
12.8 12.4 12.5
13.6 13.1 12.9
12.7 11.1 12.6
13.7 13.0 13.7
13.5 13.2 13.5
13.0 13.3 13.3
13.3 13.5 13.3
13.2 11.2 12.0
13.2 13.2 13.0
1 3.5 1 1 .4 11.7
12.9 12.1 11.6
13.4 13.6 13.2
13.0 13.4 13.0
127 10.8 11.3
13.5 11.1 11.1
13.5 11.5 12.0
12.7 10.1 11.6
12.3 9.3 '10.8

13.6 9.9 11 .9
13.6 10.9 11.8
13.2 12.1 12.7

12.9 11.2
12.9 13.2
13.0 12.5
12.8 13.4
12.7 12.2
13.2 13.5
13.0 12.3
13.0 't2.9
13.0 12.4
12.6 12.1
12.3 11.7
13.2 12.6
13.1 12.8
12.9 12.6
12.8 12.7
'13.4 ',t3.7
12.9 13.2
12.2 10.4
12.8 13.2
13.1 12.9
12.9 13.6
12.4 12.4
11.7 11.4
12.8 11.7
12.9 12.6
'12.6 ',12.7

12.5 10.9
12.0 10.8
12.7 11.4
13.5 13.5
12.3 11.2
13.3 13.0
12.1 10.7
12.9 13.0
'12.8 12.4
't2.7 12.6
12.9 11.5
13.2 12.4
13.4 11.4
13.0 13.2
13.2 11.1
12.6 13.2
13.2 11.8
12.7 11.9
13.5 13.0
13.3 13.0
13.3 10.7
13.4 13.6
12.5 9.8
13.3 13.0
12.5 11.3
12.3 11.5
13.1 ',12.6

13.1 10.1
12.0 10.8
12.3 10.8
12.4 10.8
1',|.7 10.3
10.9 9.9
12.2 11.8
12.2 ',12.0

'12.8 12.1

12.7 9.9
13.7 11 6
13.5 13.6
12.9 12.9
tJ.J tz.o
12.9 12.2
12.6 13.5
13.3 1 3.1
13.3 12.5
13.3 12.0
12.6 12.2
13.2 12.5
tJ.z tJ.c
13.1 '13.0

13.3 13 4
13.2 13.1
13.5 13.6
12.7 12.2
12.5 11.9
13.2 13.2
13.5 13.3
13.2 12.3
12.7 12"4
13.5 12 4
13.2 13.0
13.1 13.1
12.6 12.2
12.6 12.0
tJ.o tJ.J
12.6 11.7
12.6 12.1
13.2 13.1
12.3 12.1
13.7 13.2
tJ.o lJ.z
13.4 13.7
13.2 13.2
lJ.z iJ.o
13.4 13.5
13.2 13.1
13.7 13.0
11.9 12.0
'13.0 13.1
12.6 11.7
13.7 13.1
13.4 13.3
13.4 13.6
13.4 13.2
13.6 12.2
13.3 13.7
13.2 11.8
13.2 12.9
13.0 12.6
12.1 11.6
13 0 11.7
13.5 12.6
| 3.2 | Z.O
13.3 11.1
13.2 10.7
13.3 11.7
13.2 12.6
13.1 ',12.6

11.3 12.6 12.2
12.6 13.4 12.0
13.5 13.1 13.2
12.9 13.5 12.2
12.9 13.4 13.0
12.6 13.2 12.4
13.1 13.0 11.0
13.2 12.6 13.0
12.9 13.1 12.3
12.6 12.9 11.7
12.4 12.9 11.8
12.9 13.1 12.1
13.3 12.6 13.2
13.0 12.1 11.9
13.4 12.9 12.7
13.1 13.0 13.2
13.5 12.6 13.2
'12.5 12.0 12.1
12.2 12.6 12.0
13.2 13.6 13.6
13.4 13.4 11.6
12.7 13.1 11.9
12.6 12.3 13.1
12.9 12.9 11.9
13.1 13.6 11 .2
13.1 13.1 12.2
12.4 12.5 10.9
12.3 10.1 11.6
13.5 12.4 12.9
12.1 13.5 12.2
12.4 1 1.8 11 .3
13.1 13.4 12.6
12.2 10.6 10.1
13.4 11.9 13.0
13.4 11.9 13.2
13.5 1 3.0 13.1
13.2 12.7 12.4
13.4 13.1 12.8
13.5 13.6 13.0
'13.1 13.5 11.4
13.3 13.1 11.9
11.9 12.5 11 .5
13.0 13.2 13.0
12.1 12.9 12.2
13.4 13.4 13.1
't3.4 13.3 13.1
13.5 1 3.3 13.1
13.3 13.5 13.5
't2.9 11.7 11.7
13.5 13.1 13.2
12.5 13.4 12.9
13.1 12.1 12.6
't2.8 13.5 13.4
1 1 .9 13.2 11 .7
't2.3 11.4 12.6
13.1 11.8 12.8
't2.9 13.0 13.3
12.2 12.5 13.5
11.9 12.9 13.3
12.s 13.5 13.6
't2.9 13.1 12.6
12.9 12.8 12.5

't2.4 12.1
12.7 't2.6
13.1 12.9
12.9 12.8
13.2 12.6
12.8 12.9
12.0 12.6
12.8 12.8
12.7 12.7
12.3 12.3
12.3 12.1
12.6 12.7
'12.9 13.0
12.0 12.5
12.8 13.0
13.1 13.2
12.9 12.9
't2.1 11.9
12.3 12.5
13.6 13.1
12.5 ',12.9

12.5 12.5
12.7 11.9
12.4 12.5
12.4 12.5
12.6 12.5
11.7 't 1.8
10.9 1 1.5
'12.6 12.6
12.9 12.8
11.5 11.8
13.0 12.9
't0.4 11.3
12.4 12.7
12.5 12.6
13.0 12.8
12.6 12.8
12.9 13.1
13.3 13.1
12.5 12.9
12.5 12.7
12.0 12.2
13.1 13.0
12.6 12.3
13.2 13.3
13.2 13.3
13.2 13.1
13.5 13.4
't1.7 11.8
13.2 13.2
13.2 12.2
12.3 12.3
13.5 13.0
12.4 12.2
't2.0 11.6
'12.3 12.0
13.2 12.3
13.0 11.7
1 3.1 11 .1

13.5 12.2
12.9 ',12.3
12.6 12.5
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Table 8: Test weight (kg/hl) of Quality component screening Nursery Entries
NHZ NWPZ NEPZ cz

QCSN
Entries

PZ
(!
o

=
G
L
o
o

(!
cq, l..!ct!t!g i5 g

(gL
o-Lau-c_c:gr:FL

E E 56 E F S F F ."

ctz
do

1. BW-5872
2. DBPQ-0Z
B. UP-2672 (C)
3. GW-2010-305
4. GW-2010-389
5. GW-2012-442
6. GW-2012-454
7. QBP-12-10
8. QBP-'12-11
A. Hr-977 (C)
9 QBP-12-8

10. QBP-13-1 1

1 1 QLD-11(r)
12. OLD-28 (r)

13. OLD-31 (r)

14. QLD-46
15. QLD-49
c. PDW-233 (C)

16. QLD-s1
17. QLD-54
18. QLD-58
19. QLD-61
c. PDW-233 (C)

20 QLD-63
21. QLD-65
22. QLD-67
23. QBP-12-9
24. QBP-13-8
25 PH5-708
B. UP-2672 (C)
A. Hr-977 (C)

26. QBP-13-12
27. QBP-13-13
28. GW-2013-498
29. GW-2013-499
30. GW-2013-500
3.1 DBPQ-03
32. DBPQ-O4
33. GW-2013-501
34. GW-2013-502
35 GW-2013-503
36. GW-2013-513
37. BWL-991
A. Hr-977 (C)

38. BWL-1660
39. BWL-1661
40. BWL-1662
41 . BWL-1663
c. PDW-233 (C)

42. BWL-1664
43. BWL-1797
44. QLD-70
45. QLD-71
B. UP-2672 (C)

46. QLD-72
47. QLD-73
48. QLD-74
49. QLD-75
50. QLD-76
51. QLD-77
52. QLD-78

Mean

(c)

80.3 74.3 81.0 80 3 74.5 78.2
82.0 77.3 81 0 81.8 80.2 78.5
78.8 76 3 79.0 79.7 76.5 76.5
75.6 69.6 76.0 75.2 70.6 74.1
79.4 74.4 77.5 79.2 77.2 72.5
78.7 80.0 79.5 79.4 75.5 76.5
80.2 78.7 82.0 82.5 77.7 77.0
78.4 76.5 78.7 76.8 78.4 75.6
81.5 72.5 77 0 76.7 73.3 75.4
80.0 73.2 78.5 79.7 77.0 76.8
76.s 74.8 79.0 78.0 77.5 77.0
79.3 72.6 78.6 78.6 76.2 75.1
80.5 74.8 81.0 80.8 78.7 79.5
78.3 74 8 78.2 81.3 76.5 79.5
79.0 76.5 78.5 78.3 75.0 75.0
77.2 79.3 80.0 82 0 78 6 80.0
78.4 76.5 77.0 79.2 75.0 76.2
77.3 797 81.0 80 4 76.5 78.7
80.5 76.7 82.0 81.6 78.5 78.5
76.7 78.5 77.0 78.0 72.8 76.2
80.3 79.3 80.0 80.8 79.5 79.7
80.7 73 7 80.0 81 4 79.2 78.4
80.4 78.5 81.0 80.6 80.4 78.7
80.2 78.5 79.6 80.6 79.4 79 4
81.0 74 5 81.0 79.5 76.4 78.0
78.0 77.0 78.6 78.5 78.7 77.0
79.5 75.4 80.5 80.5 75.6 77.8
78.5 74.5 787 78.6 72.6 75.4
78.0 78.4 79.5 80.6 75.0 78.0
78.7 76.3 79.5 80.3 78.7 77.0
82.5 74.0 79.5 79.5 82.5 77.6
79.0 75.4 80.0 78.3 75.6 77.0
78.6 73.5 78.0 78.2 73.5 75.61
79.4 75 8 77 O 80.0 82.0 77.61
76.5 78.0 76 0 76.2 75.0 77.11
78.0 77.8 78 o 78.6 76.3 75.2
75.0 78 6 79 0 75.6 77.0 74.01
78.0 74 8 78.5 76.3 73.5 75.51
76.5 67.5 78.2 77.3 76.1 70.6
80.6 78.0 81 .0 81.4 77.0 79.4
79.7 76.8 80.0 80.3 76 5 77.5i
81.0 80.8 82.0 82.7 78.8 79.51
78.5 78 5 80.0 80.0 77.8 78.3
80.5 74.5 76.0 79.5 80 5 78.51
78.0 80.5 78.4 79.8 78.4 78.31
77.6 77.3 80.0 78.6 77.5 77.8
79.5 79.0 79.6 77.8 780 78.21
79.0 78.6 77.5 79.2 78.3 79.51
81.0 75.3 76.5 80.6 81.0 78.01
78.2 78 5 80.0 78.6 76.7 78.7
79.0 77.8 78.2 80.0 78.6 80.01
78.7 79.5 80.5 81.6 78.0 79.21
79.5 79.0 79.6 83.2 78.6 77.61
79.0 77.5 78.6 80.6 79.5 77.3
78.7 73.5 79.1 80.3 78.6 77.3
79.5 75.8 78 0 79.3 76.7 78.61
78.0 78.2 76.0 80.2 76.8 76.61
78.7 78.5 80.0 80.0 75.7 78.6
80.5 78.6 81 0 81.0 79.0 80.31
80.0 78.2 80.0 82.0 77.6 78.61
79.3 79.0 80.5 80 O 77.2 78.4J
79.0 76.6 79.1 79.6 77.2 77.4

77.7 74.2
79.8 77.6
77.6 79.0
73.1 78.0
76.2 73.8
78.2 78.5
79.6 78.0
77.2 75.2
75.0 74.8
77.0 74.2
77.3 74.7
76.2 75.2
79.0 76.2
78.1 77.3
76.7 78.0
80.0 78.8
76.8 78.5
79.3 77.3
79.5 81.0
76.5 76.7
79.9 78.0
78.5 78.6
79.8 78.0
79.5 78.6
77.9 78.0
78.0 75.7
78.0 77.3
76.0 78.0
78.3 77.4
78.4 78.3
78.6 76.0
77.3 78.0
75.8 76.0
78.5 76.0
76.5 74.0
77.2 7s.5
76.8 78.0
75.7 72.0
73.9 79.5
79.4 76.3
78.2 78.2
80.8 78.3
78.9 76.6
77.8 76.0
79.1 75.0
78.2 78.4
78.5 74.3
78.6 78.2
78.3 79.7
78.5 79.2
78.9 79.6
79.8 80.3
79.6 79.7
78.7 77.3
77.8 76.6
77.7 76.3
77.6 76.7
78.6 77.0
80.0 78.3
79.3 77.0
79.0 76.0
78.0 77.1

75.4 79.6
81.4 83.5
78.8 82.0
78.7 79.0
79.5 77.0
81.4 82.0
78.7 82.7
75.4 79.0
75.6 76.7
75.6 76.5
78.3 78.8
77.3 78.6
75.7 81.4
78.4 74.5
76.5 76.2
79.5 82.0
75.3 78.2
80.3 80 1

78.3 82.3
76.5 79.4
78.2 81.8
78.3 80.5
79.1 81"2
75.5 79.7
78.4 79.3
81.0 80.6
75.4 76.7
78.6 78.3
79.3 75.3
78.1 76.5
77.8 79.2
78.5 83.5
76.8 78.0
78.7 81.6
79.5 78.7
81.3 81.6
75.4 82.7
78.4 79.5
76.4 79.6
to.c 62.t
78.7 82.0
79.0 83.8l
77 8 8o2l
78.6 7e.61
702 al A

/ o.J ou.z 
I

76.5 7e"21

75.2 79.5
7e.3 80.2l
78.4 80.71
78.5 83.2
81.6 81 .8
78.8 82.7
7e.2 81.61
80.7 82.71
76.5 79.71
--^-^^ltc.z tv.5
/v.J ou. / 

|

78.4 81.61
78 5 81.51
81 6 82.51
78.1 80.21

78.3 78.3 77.7
79.5 81.0 80.5
76.8 78.7 78.5
76.0I 76.0 75.3
74.5 76.3 76.5
79.5 80.8 79.4
79.4I 81.6 80.1
78.71 7s.7 77 .6
76.21 77.6 76.2
77 .5 78.9 77.2
77 0 77.8 77.3
76.81 78.2 77.1
78.31 79.7 78.9
79 0 79.0 77.9
77 .O 78.0 77.2
77.6) 79.3 79.6
77 .Ol 77.5 77.2
76.8 79.4 79.1
78.8 80.9 80.1
73.0 ] 75.0 76.5
74.51 77.3 79.3
78.6 80.3 79.2
74.8 78.1 79.5
76.51 77.6 78.8
78.41 79.7 78.7
75.31 78.2 78.3
76.8 78.6 77.8
76.7 | 78.0 77.2
77.21 78.6 78.1
76.5 78.8 78.3
78.0 79.5 78.9
78.7 | 79.6 78.6
76.7 | 77 .9 76.7
80.3 80.7 79.0
77.3 78.2 77.0
78.5I 79.6 78.3
79.51 80.8 77.9
79.5 79.8 76.9
78.8I 79.6 76.4
79.0 | 80.0 79.4
81 .51 81.0 79.2
78.0 80.0 80.5
77.5) 78.3 78.6
7e.1 | 7s.8 78.s 

I

78.5 79.3 79.0 
|

77.5 78.5 78.21
77.81 78.s 78.21
77.21 78.6 78.41
76.5 79.0 79.11
78.51 78.3 78.7 

|

77.01 78.5 7s.3 
|

77 0l 80.0 80.1 
|

76 8 | 78.4 7s.6 
|

78.1 79.6 79.11
77 .3 78.9 78.7 

|
75.51 77.6 77.81
74.01 76.0 77.21
77 .51 78.8 78.7 |
78 7 80.0 79.s 

I
78.0 I 7s.3 7s.3 

|
78.21 80.4 7s.6 

|
77.5t 78.9 78.41

77.5 78.3
82.5 82.5
80.4 80.5
78.9 76.0
78.3 78.0
81.7 82.0
80.7 83.7
77.2 80.6
76.2 79.0
76.1 80.3
78.6 78.5
78.0 79.5
78.6 81.0
76.5 79.0
76.4 79.0
80.8 81.0
76.8 78.0
80.2 82.0
80.3 83 0
78.0 77.0
80.0 80.0
79.4 82.0
80.2 81.4
77.6 78.6
78.9 81.0
80.8 81.0
76.1 80.3
78.5 79.3
77.3 80.0
77.3 81 .0
78.5 81.0
81.0 80.5
77.4 79.0
80.2 81.0
79.',t 79.0
81.5 80.7
79.1 82.0
79.0 80.0
78.0 80.3
79.6 81.0
80.4 80.5
81.4 82.0
79.0 79.0
79.1 80.4
80.4 80.0
78.3 79.5
77.9 80.0
77.4 80.0
79.8 81.5
79.6 78.0
80.9 80.0
8't.7 83.0
80.8 80.0
80.4 81.0
81.7 80.5
78.1 79.6
77.3 78.0
80.0 80.0
80.0 81.3
80.0 80.5
82.1 82.5
79.1 80.3
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Table 9: Sedimentation values of Quality component Screening Nursery Entries
NHZ - NWPZ NEPZ CZ PZ

z
do

QCSN
Entries

(E
o)
E
G
o
o

o
EcoCc(!c(!(!g i5 g

(EL
o!(!-c

rsFAP:ELE = $= 5 E s a ? 3.5EliEE.EE=,9
1 BW-5872
2. DBPQ-O2
B UP-2672 (C)
3 GW-2010-305
4. GW-2010-389
5. GW-2012-442
6. GW-2012-454
7. QBP-12-10
8. QBP-12-1 1

A. Hr-977 (C)
L QBP-12-8

10. QBP-13-1 '1

11. OLD-11(r)
12. QLD-28 (r)

13 QLD-31 (r)
14. QLD-46
15. QLD-49
c. PDW-233 (C)
16 QLD-s'1
17 QLD-54
18. QLD-58
19. QLD-61
c PDW-233 (C)

20 QLD-63
21 QLD-65
22. QLD-67
23. QBP-12-9
24 QBP-13-8
25 PH5-708
B. UP-2672 (C)
A. Hr-977 (C)

26. QBP-13-12
27. QBP-13-13
28 GW-2013-498
29. GW-2013-499
30. GW-2013-500
31. DBPQ-O3
32 DBPQ-04
33 GW-2013-501
34. GW-2013-502
35. GW-2013-503
36. GW-2013-513
37 BWL-991
A. Hr-977 (C)

38 BWL-1660
39. BWL-1661
40. BWL-1662
41. BWL-1663
c PDW-233 (C)

42. BWL-1664
43. BWL-1797
44. QLD-70
45. QLD-71
B. UP-2672 (C)

46. QLD-72
47. QLD-73
48. QLD-74
49 QLD-75
50. QLD-76
51. QLD-77
52. QLD-78

Mean

(c)

65 67
31 44
55 52
38 47
61 55
28 26
29 35
39 34
43 49
55 61
41 50
38 36
36 63
38 40
65 33
47 39
46 50
36 40
42 45
33 36
52 44
51 53
36 40
41 44
44 39
40 48
30 31
62 55
52 50
54 48
55 65
45 46
56 52
27 23
13 14
18 '19

35 39
34 35
35 30
32 36
22 25
38 36
46 52
54 61
44 54
41 44
46 48
48 47
30 37
49 49
46 45
51 43
52 51
49 50
55 68
33 48
52 42
48 53
60 63
47 60
57 65
43 45

54 49 55 53
35 40 37 36
44 45 48 44
37 40 35 40
48 49 56 53
22 21 26 24
28 31 32 29
33 37 42 33
40 41 49 43
58 60 58 53
40 47 49 47
34 37 43 37
35 37 38 36
35 33 42 36
54 58 58 42
43 38 50 s0
47 47 46 50
39 41 37 39
37 43 42 44
33 33 38 38
44 42 44 50
48 48 50 49
40 44 33 37
41 42 40 36
45 39 53 47
48 41 42 40
29 34 39 35
50 51 63 60
50 56 61 58
46 45 45 54
49 64 54 59
38 41 38 41
64 54 62 54
21 23 26 24
16 16 13 20
22 22 21 23
29 31 26 31
32 39 38 42
34 42 42 42
31 34 35 37
24 26 24 42
35 39 39 57
40 43 42 42
53 60 58 57
46 53 46 42
40 46 40 50
41 46 42 46
39 42 43 42
38 45 38 41
42 50 48 42
42 46 46 35
44 47 55 49
47 44 46 47
45 48 45 50
51 60 67 51

54 40 41 55
38 42 49 55
40 44 45 42
54 50 58 50
53 49 50 50
53 58 65 64
41 43 44 44

56 55 60 63
38 37 36 34
47 46 57 53
40 42 36 34
52 55 52 58
24 23 30 22
31 33 29 24
36 36 37 36
44 46 48 50
58 58 46 61
47 50 45 41
37 39 42 39
42 38 35 33
37 37 35 35
49 s8 60 58
44 44 43 40
48 45 53 48
39 36 38 42
42 43 47 50
36 39 37 39
45 45 48 50
50 46 44 45
39 40 36 42
41 38 40 40
45 42 51 45
44 39 42 39
34 33 35 35
56 24 60 54
55 57 53 58
48 52 49 51
58 56 58 54
41 50 45 43
57 51 55 54
23 33 35 21
16 ',17 17 15
21 23 25 21
31 28 28 3'l
37 35 38 36
38 30 40 35
35 29 38 30
28 27 24 23
41 44 38 33
44 55 54 49
58 67 60 58
48 50 54 53
44 50 52 49
45 5't 54 47
43 45 50 45
40 38 40 42
46 42 50 48
43 44 41 40
48 54 49 47
47 62 55 47
48 42 48 46
59 61 60 46
48 62 44 48
45 60 52 40
45 52 47 43
55 64 65 67
52 57 58 57
61 67 63 55
43 45 45 43

62 60 55
35 35 38
55 50 55
35 42 41
55 56 63
26 25 27
27 37 30
37 48 43
49 47 47
54 62 66
43 41 44
41 46 38
34 39 36
35 34 38
59 65 37
42 45 46
51 50 38
40 40 49
49 46 45
38 35 38
49 55 42
45 53 53
39 41 38
40 42 44
48 48 50
41 41 44
35 42 39
57 58 58
55 63 60
50 54 52
56 62 56
44 50 45
55 60 59
28 58 23
16 16 14
23 25 21
30 33 32
37 40 37
38 40 40
34 38 32
24 29 25
36 42 40
52 54 50
59 63 59
54 55 53
51 53 52
51 51 50
48 48 50
41 43 41
49 52 46
41 49 50
48 57 52
51 48 58
47 52 50
53 63 45
46 46 58
46 48 45
45 40 59
66 63 60
58 57 54
59 63 55
44 47 45

58 58
37 37
53 50
42 39
60 55
26 25
34 31
46 38
47 46
64 58
43 45
42 39
38 39
36 37
51 53
46 44
44 47
45 40
46 44
37 36
49 47
53 49
40 39
43 41
49 46
43 42
41 35
58 54
62 56
53 50
59 57
48 44
50 56
41 29
15 16
23 22
33 31
39 37
40 37
35 34
27 26
41 40
52 48
61 59
54 501
53 471
51 471
49 451
42 3sl4e 471
50 441
55 501
53 511
51 481
54 s7l
52 481
47 481
50 47162 ssl
56 541
5e 601
46 441
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Table 10: Grain Hardness Index of Quality Component Screening Nursery Entries
NHZ NWPZ NEPZ

z
do

QCSN-Eh=
Entriesg.F4E==[:

P i P= E E N + g 
+a_lEE{EgE35-

G

coE.(!COOg;5 g

(!
q,
E

o
o

1.

2.
B.
3.
4.
5.

o.
7.

8.
A.
9.

10.
11.
12.
13.
14.
15.
a

'16.

17.
18.
'19.

r-

20.
21.
22.
23.
24.
25.

B

A.
to.
27.
28.
29.
30

32.
33
34.
35.
36.

A.
38.
39
40.
41.
a

42.
43.
44.
45.
B.

46.
47.
48.
49.
50.
ct.
52.

BW-5872 83 76 73 79 73 74 76 69 90 82 80 87 66
95 96 82
77 74 63
97 98 85
72 72 57
90 87 79
96 93 78
30 38 21
20 28 14
80 71 54
26 37 16
27 36 19
68 75 65
45 41 88
83 79 57
58 63 49
20 17 30
91 89 89
77 80 48
38 27 27
85 79 66
76 81 58
96 100 11

77 78 54
89 88 69
25 52 19
31 45 17
70 68 47
71 75 60
71 73 72
62 83 68
40 46 29
63 62 42
90 80 83
91 86 81
94 92 79
89 92 90
86 86 73
95 89 80
95 92 83
93 87 87
83 79 54
76 75 65
76 81 77
72 74 63
73 63 64
72 68 64
71 69 66
82 96 94
72 78 61
80 78 71
77 77 62
77 76 61
73 73 69

77 77
89 93
69 74
92 93
65 69
83 87
86 93
30 26
21 25
63 72
27 25
28 24
70 69
65 4'l
68 71
56 58
24 17
89 89
64 70
27 30
73 76
70 69
56 87
66 71
79 82
36 29
31 28
58 57
68 67
73 72
76 66
38 41
52 55
82 87
84 89
86 90
91 89
80 86
85 90
88 90
87 94
67 75
70 71

79 76
69 68
64 68
66 67
68 70
95 93
70 67
75 77
70 71

69 70
71 73
72 70
28 26
55 60
80 74
78 76
80 79
63 59
77 77

DBPQ-O2 97 94 95 93 81 95 93 95 94 96
uP-2672 (C) 75 74 71 74 76 71 74 70 71 90
GW-2010-305 (C) 93 96 87 100 86 89 92 96 97 99
GW-2010-389 66 68 71 78 59 70 69 68 66 82
GW-2012-442 83 89 87 86 87 89 I 87 89 88 94
GW-2012-454 96 93 94 96 95 91 I 94 85 102 101
QBP-12-10 29 18 20 31 22 22 24 25 31 34
QBP-12-1 1 32 11 18 25 67 18 29 19 15 26
Hr-977 (C) 80 79 68 72 71 58 I 71 74 80 86
QBP-12-8 25 12 21 33 28 25 | 24 25 22 32
QBP-13-1 1 28 20 25 17 16 18 2't 19 32 31
oLD-11(r) 75 60 66 78 64 69 69 51 72 81
oLD-28 (r) 39 26 27 34 32 30 I 31 59 34 42
oLD-31 (r) 67 70 61 75 62 61 | 66 72 84 92
QLD-46 56 61 56 61 61 52 58 52 53 70
QLD-49 23 14 13 17 10 I 14 18 18 23
PDW-233 (C) 101 98 97 99 74 55 87 92 96 86
QLD-51 67 66 63 77 65 68 I 68 69 74 89
QLD-54 33 27 25 24 31 20 | 27 23 31 60
QLD-58 81 77 57 79 67 72 72 84 78 94
QLD-61 67 62 66 72 66 62 66 66 76 85
PDW-233 (C) 103 92 84 97 91 92 I 93 99 96 94
QLD-63 69 68 63 74 70 69 | 69 72 79 80
QLD-65 77 86 76 86 85 71 80 81 88 97
QLD-67 33 23 35 26 31 29 30 26 .18 

31
QBP-12-9 38 21 25 26 22 23 26 26 28 38
QBP-13-8 54 53 47 62 46 43 I 51 72 60 77
PHS-708 78 64 58 71 60 58 I 65 59 65 88
uP-2672 (C) 79 75 62 74 66 73 72 74 72 68
Hl-977 (C) 58 77 70 81 68 36 65 57 66 64
QBP-13-12 40 34 28 4Q 39 71 | 42 34 36 49
QBP-13-13 51 54 58 62 43 38 | 51 54 63 73
GW-2013-498 84 91 87 84 95 82 87 86 91 92
GW-2013-499 98 86 82 89 88 93 89 84 95 95
GW-2013-500 89 90 87 95 86 88 | 89 90 92 100
DBPQ-O3 90 93 81 91 79 93 I 88 80 91 97
DBPQ-O4 93 85 83 80 93 96 88 73 90 96
GW-2013-501 97 89 90 95 86 79 89 92 94 99
GW-2013-502 88 87 89 90 94 88189 94 94 96
GW-2013-503 101 98 87 97 104 93 | 97 86 93 100
GW-2013-513 70 79 75 80 70 73 75 76 81 91
BWL-991
Hr-977 (C)
BWL-1660
BWL-1661
BWL-1662
BWL-1663
PDW-233 (C)
BWL-1664
BWL-1797
QLD-70
QLD.71
uP-2672 (C)
QLD,72
QLD-73
QLD-74
QLD-75
QLD-76
QLD-77
QLD-78
Mean

65 68 69 73 72 70 70 77 75 76
84 74 75 81 72 63175 77 76 74
63 69 68 66 62 65166 71 65 79
65 64 70 66 70 69167 71 71 77
67 70 62 66 62 67166 68 72 75
65 65 66 68 94 64170 69 72 71
98 103 89 97 99 98 97 80 82 84
62 64 63 68 64 65 64 74 68 73
74 77 78 85 71 73176 72 78 89
64 78 71 74 67 54168 77 70 84
70 65 66 73 71 57167 69 80 82
76 74 75 79 67 74 74 76 74 69
54 74 72 76 70 55167 65 79 85 76 80 6423 20 21 19 21 121 19 53 24 33 37 41 14

67 62 47
78 81 78
83 87 69
85 87 72
66 71 54
80 87 66

54 55 59 76 54 51 58 58 66 78
59 69 78 80 67 69 70 62 82 90
67 73 75 80 69 62)71 73 90 87
76 76 79 84 70 68176 76 85 93
52 52 54 67 49 51154 63 63 72
83 76 73 79 73 74176 69 90 82
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Table 11 Moisture Caote 't't: ontent (%) ot Quality Component Screeninq Nursery Entries
rHz NW?Z NEPZ PZcz_

z
da

QCSN
Entries

EE'
:(!LG-s,f-?-cLGo_troCCcc.Eqc.!(!qi:=gf-c-9)<5

oId

'EFAPP € SE E -g;i _:8Ef E g

(!
o

=
L
o
o

1. BW-5872
2. DBPQ-02
B. UP-2672 (C)
3. GW-2010-305
4. GW-2010-389
5. GW-2012-442
6. GW-2012-454
7. QBP-12-10
8. QBP-12-1 1

A Hr-977 (C)
9 QBP-12-8

10. QBP-13-1 1

11 OLD-11(r)
12. OLD-28 (t)
13. OLD-31 (r)

14. QLD-46
15 QLD-49
c. PDW-233 (C)
16 QLD-51
17. QLD-54
18. QLD-58
19. QLD-61
c PDW-233 (C)

20. QLD-63
21. QLD-65
22. QLD-67
23. QBP-12-9
24. QBP-13-8
25. PH5-708
B. UP-2672 (C)
A. Hr-977 (C)

26. QBP-13-12
27. QBP-13-13
28. GW-2013-498
29. GW-2013-499
30. GW-2013-500
31. DBPQ-03
32. DBPQ-04
33. GW-2013-501
34. GW-2013-502
35. GW-2013-503
36. GW-2013-5'13
37. BWL-991
A. Hr-977 (C)

38. BWL-1660
39. BWL-1661
40. BWL-1662
41. BWL-1663
c. PDW-233 (C)

42. BWL-1664
43. BWL-1797
44. QLD-70
45. QLD-71
B. UP-2672 (C)

46. QLD-72
47. QLD-73
48. QLD-74
49 QLD-75
50. QLD-76
51. QLD-77
52. QLD-78

Mean

(c)

11.5 9.9
11.2 L4
11.4 9.6
11.3 10.1
1',1.4 g.7
11.4 10.1
11.4 9.9
11.0 9.9
11.5 9.7
11.3 9.6
1',1.4 10.2
11.2 9.5
12.0 9.7
11.4 9.4
10.9 10.1
1 1.9 9.7
1',|.4 9.6
11.9 '10 0
11.1 L7
11.1 9.9
11.5 9.8
11.1 10.0
11.5 9.8
11 .4 9.9
1 1.3 9.7
12.3 9.8
11.4 9.6
11.6 10.0
11.6 9.9
11.4 9.8
12.2 9.8
11.1 10.4
11.9 9.8
1 1.9 9.7
11.7 10.0
11.9 9.7
'12.1 1 0.1
11.8 1 0.0
11.7 9.9
11.4 9.7
12.2 10.1
11.8 9.8
11.6 10.0
12.2 9.9
't1.3 9.8
11.0 10.0
11.5 '1 0.0
11.1 1 0.0
12.3 9.8
11.2 lQ.2
12.1 10.2
1 1.6 9.7
11.6 9.8
12.3 9.5
12.3 9.9
11.3 1 0.0
11.2 9.8
11.8 9.6
12.0 9.6
'12.2 g g
11.6 9.7
11.6 9.8

11.2 10.5 10.9 10.7
10.5 10.1 1 1 .5 9.9
9.5 10.8 1 1 .6 10.3
10.4 10411.5 10.5
10.9 10.3 11.2 10.3
10.8 10.2 1 1 .4 9.8
10.4 10.2 11.4 10.3
10.4 10.1 11.3 9 I
10.9 9.9 10.7 10.7
I2 10.1 11.1 9.9
10.6 104 113 10.3
'l 0.8 10 '1 1 1 .1 9.9
10.4 10.4 11.0 9.9
10.8 10.2 11.0 10.2
10.9 10.4 11.2 10.0
10.5 10.3 '10 7 9.8
100 9.5 110 9.6
9.4 10.1 11.3 10.2
11 4 10.3 11.2 10.2
10.2 10.1 11.3 10.2
10.8 10.7 11.3 10.1
112 10.0 10.9 9.6
94 10.3 11.0 10.5
10.5 10.5 10.8 10.3
'10 9 10.8 11.1 10.2
10 7 10.6 11.5 10.1
10 I 'r0.8 10.8 10.3
1 1 6 10.3 11.0 10.2
10.8 10.2 11.1 9.5
9.5 10.7 10.6 10.7
9.1 10.5 11 .6 10.2
10.7 10.2 11.2 10.2
10.5 10.2 11.1 10.2
10.3 10.6 1 1 .5 10.3
10.8 10.7 11.2 10.5
'10.6 '10.3 10.7 9.6
11 .2 10.3 10 9 10.7
10.5 101 110 10.41
11 .1 10.4 10.9 10 .21

10.3 10.1 10.8 11.0
10.8 10.8 11.7 10.5)
10.5 10.0 11.1 10.31
10.4 10.2 11.2 9.8
9.4 10.0 11 .2 10.0
10.5 10.2 1 0.8 1 0.5 

|

11.1 10.0 11.4 9.8 
I

11.1 10.1 11.3 10.4
11.0 10.1 10.8 10.01
9.4 10.1 10.7 10.11
11.2 10.2 11.1 10.01
11.1 10.4 11.2 10.1
10.8 10.3 1 I .4 9.9 

I

11.0 10.3 11.3 9.6 
|

9.4 10.3 10.9 10.71
'10.5 10.3 1 1 .5 9.8
11.1 10.7 11.0 10.41
113 10.0 11.0 e.9 

|

10.5 10.2 10.8 10.21
10.3 10.7 11.2 10.2
10.5 10.1 110 9.7 

l

10.8 10.3 1 1 .1 9.9 
I

10.5 10.3 11.1 10.21

10.0
10.1
9.8
10.2
Y.I
10.0
10.0
8.9

99
9.4
9.4
9.5
8.9
Y.O

8.9
Y.Z
9.6

9.5
9.6
10.1
9.8
9.8
9.5
8.9
o4
oq
10.0
oAl""1o?l""1o7 |

oo
10 0l
10 1l
1n 2l

1 0.1
AR-"1
10.01
AR
AA
oo""1

10.'11
Iqo

ao""1
10 0l
^^l""1

1 0.1
oo::l
""1oA I

10.01

"'l
YzI
e.1 I

941
ocl"'l
e4l
9.7

110.6 9.7 10.8
I r o.s 9.6 1 0.6

lro.+ 12.2 10.2
10.6 10.0 10.5

I 10.s s.1 9 e

| 10.5 9.6 10.3
10.4 9.2 11.0
10.3 8.8 10.'1

110.4 9.1 10.3

I 10.0 9.1 10.3
10.6 9.0 10.6
10.3 9.0 10.2

I 10.3 8.s 10.3

| 10.3 8.8 10.3
10.5 9.0 10.4
10.2 9.3 10.2
9.9 8.6 10.0
10.2 9.2 10.3
10.6 9.6 10 2
10.3 9.7 10.2
10.5 9.6 10.6
10.3 9.1 10.0
't0.2 9.0 9.9
't0.4 8.9 10.4
10.5 8.6 10.3
10.5 8.9 10.2
10.5 8.6 10.1
10.6 12.6 10.6
10.3 9.0 10.5
10.3 9.6 9.9
10.2 9.0 9.8
10.5 8.6 10.2
10.4 9.2 9.9
10.5 9.0 10.3
10.6 9.0 10.3
10.2 8.8 10.1
10.6 9.0 1 0.3
'10.4 11.7 10.3
10.5 11.2 10.5
10.4 11.4 1 0.3
10.8 11.1 1 0.6
1 0.3 11 .7 10.4
10.3 11.7 10.2
10.1 9.0 9.8
10.4 12.1 10.4
10.5 1 1.6 10.2
10.6 8.8 10.4
10.4 1',|.1 1 0.6
10.0 11 .3 9.9
10.5 11.9 10.5
10.6 11.7 10.2
't0.4 11.3 1 0.3
10.4 11.7 10.4
10.2 13.1 10.3
'10.4 12.0 '10.0

10.6 11.7 9.9
10.4 ',t2.8 10.0
10.3 11.5 10.3
10.4 11.8 10.3
10.2 12.1 10.3
10.4',12.6 10.1
10.4 10.2 10.3

10.4 8.9 11.9
10.4 9.4 11.4
10.0 9.2 11.7
't0.4 9.8 '11.5

9.8 8.7 12.5
10.2 9.0 11.7
10.5 9.3 12.0
9.5 8.0 12 0
9.8 9.0 12.0
10.1 8.5 11.8
10.0 8.7 12.3
9.8 9.0 12.0
9.9 8.8 11.8
9.6 8.1 11.3
10.0 9.3 11.6
9.8 8.8 11.5
9.5 8.2 12.2
9.8 9.5 1 1.8
9.9 8.4 12.2
9.8 8.7 12.0
10.1 8.9 11.6
9.8 8.8 11.5
10.0 9.3 11.9
10.1 9.1 11 .1
10.1 9.4 11.0
9.9 9.5 12.1
9.5 10.0 121
'10.'t 8.3 12.8
10.0 8.5 11.8
10.0 8.6 12.2
9.7 9.1 11.8
9.8 8.6 12.2
9.8 9.4 12.4
10.1 9.1 11 .2
10.2 9.3 11.2
10.1 9.2 11.5
10.3 9.7 11.5
10.2 9.3 11.3
10.2 9.1 11.4
10.2 9.1 11 6l
10.2 e.e 11.51
10.0 9.5 11.7
10.1 9.1 11.81
10.0 8.e 1 1 .6 

|10.2 e.2 12.01
10.1 8.9 12.0
't0.2 e.3 12.01
't0.2 9.7 12.11
10.0 e.0 1 1 .6 

|10.2 8.5 11.5
10.0 8.e 11.5l
10.1 8.7 12.01
10.0 8.6 1211
10..2 9.3 11.7
10.0 9.0 118
s.6 8.5 12.2)
s.6 8.4 11.21
10.0 8.5 11.21
s.9 8.8 11.91
9.9 8.7 12.01
9.8 8.5 11.91
9.9 9.0 11.81

10.4 10.5
10.4 10.3
10.5 10.6
10.7 10.6
10.6 10.3
10.4 10.4
10.7 10.5
10.0 10.0
10.5 10.3
10.2 10.1
10.5 10.4
10.5 10.2
10.3 10.2
9.7 10.0
10.5 10.3
10.2 10.2
10.2 9.9
't0.7 10.3
10.3 10.4
10.4 10.2
10.3 10.4
10.2 10.2
10.6 10.2
10.1 10.2
10.2 10.3
10.8 10.5
11.1 10.3
10.6 10.8
10.2 10.2
10.4 10.3l
10.5 10.21
10.4 'to.2l
1o.s r o.+ 

|

't0.2 10.31
10.3 10.4 

|

10.4 10.21
10.6 10.6 

|

10.3 10.6 
|

10.3 10.6 
|

10.4 1 0.5 
1

10.7 10.8 
|

10.6 10.6 
|

10.s 10.s 
I

10.3 10.21
10.6 10.6 

|
10.5 10.5 

|
10.7 10.4 |
10.s 10.6 

I
10.3 10.41
10.0 10.6 

|
10.2 10.7 |

10.4 r o.s 
I

10.4 10.s 
I

10.5 10.7 
|

10.4 10.6 
|

10.4 10.s 
Is.8 10.4 |s.s 10.4 |

10.4 10.6 I
10.4 10.5 |

10.z ro.sl
10.4 10.4 t
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Evaluation of Processing and Nutritional Quality of
National Wheat Nurseries

During the year (2014-15),69, 106 and 76 lines including checks belonging

to NGSN, EIGN-I and NDSN were grown at IIWBR Research Farm, Karnal. All the

lines of these three nurseries were analysed for processing quality parameters viz.

test weight, protein content, grain hardness index, moisture content & sedimentation

value and also for nutritional quality parameters like iron & zinc. Different processing

and nutritional quality parameters showed wide variability (Table 12).

Table 12: Variability in Processing and Nutritional Quality Parameters

Attempts were made to identify promising genotypes for various processing

and nutritional quality parameters from all the 3 nurseries viz. NGSN (Table 13),

EIGN-l (Table 14) and NDSN (Table 15).

Table 13: Promising Genotypes for Processing and Nutritional Quality

Parameter NGSN EIGN-I NDSN
Test Weight

(Kg/hl)
77.9

(73.2-80.7)
78.2

(73.8-80.8)
77.1

(68.0-82.0)
Protein Content

('/")
12.5

(e.2-14.3)
11.3

(e.3-13.5)
12.4

(e.8-15 2)
Sedimentation

Value(ml)
48

(31-64)
53

(31-6e)
39

(23-50)
Grain Hardness

lndex
oo

(34-88)
59

(2e-80)
89

(67-103)
lron

)

40.6
(35.s-52.7)

36.8
(2e.5-46.4)

41.3
(31.5-50.7)

Zinc
(

34.0
(27.3-44.2)

31.2
(25.e-3e.8)

35.3
(2e.2-47.0)

Parameters (N JSN

Parameters Value Genotypes
Test Weight

(ko/hl) >80.0 HS 557, NIAW 34, NW 5013, PBW 640 and Sonalika

Protein Content
(%\ >13.5 MP 3288, Sonalika, UAS 320, AKAW 4731, VW 20107,

VW 20168 and EIGN 2013-36
Sedimentation

Value (ml) >60 HD 3098, PBW 670, HD 3077, HS 526, WH 1105, PHSL ,11,

HD 2967 and EIGN 2013-6
Grain Hardness

Index
>75 HD 3098, HD 3075, DBW 58, HPW 360, VL 941 and K 1006

<45.0 MP 1259, PHS 1107 and ElcN 2013-67
lron

(oom) >45.0 PBW 658, HD 3065, Hl 1579, Rai 4388 and K'1006

Zinc
(ppm) >40.0 HS 526, Hl '1579, PW 360, PBW 640 and NW 5013
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Table 14: Promising Genotypes for Processing and Nutritional Quality
Parameters (EIGN-l

34'n ESWyr 108, 128, 14s, K i006 (c), a6th tBWStt tt28,
8'n HTWSN 4426, 44Ti, 4506, 2't't sAwyr 336, 350,
3t'' sRwsN 3o9o

34th ESWYT 147, 46th TBWSN
8.N SREMRRSN 6198

1113 1117, 1128 and

34'n ESWYT 146. g'n

46th IBWSN ii4s,24tn
2t''SAWYT 33+

34'n ESWyr 146, K i006 (c), Ht ts44 (c), DBW 88 (c) and
8.N SREMRRSN 6198

UAS 304 1c;, 2+'n HRWSN 210s,21'' sAwyr 307, 337 and
31.' SAWSN 3117

8'n EBWw 5'10, 46'n TBWSN 1i28, Ht is44 (c), DBW 88 (c)
and 3'l" SAWSN 3117

34'n ESWYT i2g, 142, 46'h TBWSN
8'n SREMRRSN 619g, 8th HTWSN 4426,3i"
3090, K 1006 (C) and Hl 1544 (C)

45th lDyN 730, 734,451h IDSN 200g, Hl g499,
DBPY-11-2, cW 2010-284, pDW 233, pDW 329,
AKDW 4749 and MACS 3828

45'n lDyN 710,711,724, GW 2010-275,2010-
277 & 2010-286 and NIDW 760

45tn lDyN 707, 716, 730, 734, 745, 45th IDSN
7018 and 7151

45th lDyN 727,734,74s,4sth tDSN 7018, 7019,
7029,7059,7064,7109, Hl 8498 and PDW291

45In lDyN 706,711,727,45th IDSN 7003, 710g,
7110,7144, GW 2010-278,2010-286, VW 20169
and PDW 329

45th lDyN 711, 727,746, 4sth IDSN 7003, 7110,
7 144, GW 201 0-277, 2010-279, 2010-279, 2010-
286.

EBWYT szo, 21" HRWyr 233,
HRWSN 2014,8,N HTWSN 4426 ANd

'1 '1 '13, 1128,
SAWSN 3064,

Table 15: Promising Genotypes for Processing and Nutritional Quality
Parameters (NDSN)

Test Weight
(ks/hl)

Sedimentation value
/ml\

Grain Hardness
Index

lron
(ppm)

Zinc
(ppm)

Detailed results have been present in Table 16 (NGSN), Table 17 (EIGN-|)

and Table 18 (NDSN).

Sedimentation
value (ml)

Grain Hardness
Index i .45

Parameters Genotypes

Protein Content
(%)
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Table 16: Evaluation of Processing & Nutritional Quality Parameters of National Wheat
Nurseries NGSN for the vear 2014-15u

Sr. No Entry

Processing Quality Nutritional Quality

Test
Weight
(kohl)

Protein
Content

(%l

Moisture
Content

(%l

Sedimen-
ation Value

(ml)

Grain
Hardness

Index

lron
(ppm)

Zinc
(ppm)

A. Resistant to all three rusts

1 HD 3098 11 .7 10.2 64 81 41 4 1.1
1

z PBW 670 78.7 v.z 10.0 ol 43.1 29.5

RAJ 4270 753 12.1 9.5 55 64 41 8 30.2

4 TL2s78(T)

B. Res istant to Stem & Leaf rus

Ht '1584 79.2 11.8 v.d 48 63 47.6 JJ. I

o MP 1259 78.7 128 9.5 AE. 44.5 34.0

7 PBW 658 78.4 Y. l 58 45.8 36.4

8 HW 1098 (dic.)

C. Res stant to Leaf & itripe ru ;ts

Y HD 3065 78.2 _ft2 l
v.o 56 73 46.4 7

10 HD 3075 79.2 I z.o J. I 75 41 o zv.t
11 HD 3077 787 11 4 9.7 oz 64 32.2

12 HS 526 79.8 11 .7 57 38.4 40.1

HS 557 80.s 12.1 9.8 50 oo 43.1

14 wH '1105 / v.5 12.0 9.7 64 64 37.8 30.2

15 Ht 1579 tY.o 9.5 tr/1 68 46.5 40.6

lf . Promising entries from NGSN 2013-14 (Contributor: SK Singh)

to DBW 58 78.0 57 75 36.5

17 HD 3040 77.2 tz.o 9.1 72 40.7 37.6
'18 HPW 360 76.5 13.4 oe 46 88 40.8 40.4

tv MP 3288 78.3 14.3 on 35 hh AA E. 364
20 NIAW 34 80.0 50 ov 40.7 36.8

204 Sonalika 78.5 13.7 9.'1 53 72 38.7

208 HD 2967 77? 13.5 qn o/ 40.0 Jt.z
20c lnfector 78.4 12.7 9.8 49 ol 405 39.9

21 NW 501 3 80.7 I z.o 9.2 31 68 41.5 44.2

22 PBW 640 80.5 tz.v Y.Y 3l 37.7 40.5

z5 PHS 1 101

24 PHS 1103 76.8 12.1 J6 70 37.8 35.0

25 PHS 1 104 75.7 11.1 9.4 43 56 41.3

zo PHS 1 
,106 76.5 12.0 9.4 55 JY.O 33.0

27 PHS 1107 78.7 11.7 10.0 JI 45 ?1 0

28 Raj 4388 / d.b I t.o 9.5 40 74 45.0 32.8

UAS 320 78.7 9.7 41 41.8 36.8

30 VL 941 79.4 tz.6 J.Z 41 43.9 32.5
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Sr. No Entry

Processing Quality Nutritional Quality

Test
Weight
(kohl)

Protein
Content

(%l

Moisture
Content

(%l

Sedimen-
ttion Valu

(ml)

Grain
Hardness

Index

f ron Zinc
(ppm) (ppm)

lf l. New Agronomic base (Contributor: SK Srngh/

31 DBW 71 78.6 12.4 9.4 70 44.3
32 DBW BB 78.4 I J.Z 98 52 71 43.3 335

DBW 90 79.4 118 10.3 46 70 43.6 JZ.J

34 DBW,107 78.6 12.1 9.0 <x 40.5
DBW ,1,10

| 6.2 11.2 94 53 60 36.4 34.7
JO K '1006 79.2 IJ.J 9.4 77 45.5 37.8

NW 5054 77.3 12.4 9.4 50 OU 36.2 30.6

lV. Genetic Stocks (Contributor: SK Singh)

38 PHSL 5 74.8 tz.J 10.'1 40 tr,4 38.7 32.4
PHSL 1O 73.5 1 1.3 10.1 ?o ob 1'7 

^ 30.4
40 PHSL 1 1 76.7 1'1.9 96 h< 385 zY.z
404 Sonalika 78.7 13.7 10.0 44 ol Jd.v 32.2
408 HD 2967 79.2 tz.v 9.2 OU ol 28.5
40c lnfector 77.s ov 52.7

A4 AKAW 4731 78.2 13 8 9.8 70 39.8 27.3
A'+z AKAW 4739 76.s 12.1 10.2 43 t5 37.5 28.5
43 GW 2010-272 77.5 I z.J 9.9 41.7 320
44 GW 2010-281 7/1 4 1 1.6 9.4 49 OJ Jb.b 28.7
45 GW 2010-287 74.5 I z.o 9.2 58 ol 40.2 5Z.O

46 GW 2010-288 75.2 12.4 9.5 42 ol 41.8 30.7
A'7+t GW 2010-291 745 tz.o v.o 44 70 37.5
48 KLY ,1035 79.5 1 '1.9 56 t3 39.2 32.5
49 KLY 1082 74.5 13.0 10.1 45 oz 38.1 30.4
50 KLY 1O9O 78.8 41.6
51 RAJ 4265 73.2 tz.o 52 '74 40.8 31.4
52 vw 20145 / 6.5 12.7 41 69 40.5 38.1
53 vw 20167 77.5 13.9 9.8 46 ol 43.4 37.1
54 vw 20168 79.5 tJ.o v.z 40 65 40.0 ?NR

Vl. Elite lines from Intel national nurseries (Cor tributor: lrun Gupta)

55 E|GN 2013-6 75.5 I t.o 9.7 60 E.A I 36r 52.O

56 ErGN 2013-8 | 6.5 tz.o 9.7 52 70 39.0 37.9
57 E|GN 2013-13 78.4 I t.o 44 71 35.5
58 ErGN 2013-36 75.4 14.1 10.0 43 70 40.7 37.1
59 ErGN 20'13-5s 12.1 10.2 44 56 38.9 JJ.O

60 EtGN 2013-67 78.5 12.4 10.0 45 34 32.8
604 Sonalika 80.4 '10.8 10.1 59 64 36.7 34.4
608 HD 2967 78.4 10.6 v.v o5 55 ?1 0

ou\- lnfector 79.4 .1 4 tr 42 39.4 38.9
Overall Mean 77.9 12.5 9.6 48 66 40.6 34.0
Minimum 73.2 9.2 9.0 31 34 35.5 27.3

Maximum 80.7 14.3 10.3 64 88 52.7 44.2
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Sr.
No

Entry

Processing Quality Nutritional Quality

Test
Weight
(kghl)

Protein
Content

(%l

Moisture
Content

(%l

Sedimen-
tation Value

(ml)

Grain
Hardness

Index

lron
(ppm)

Zinc
(ppm)

1 34th ESWYT 108 79.7 11.2 lu.o 55 65 34.9 32.3
2 34th ESWYT 109 80.5 10.5 49 CY 37.4 JU.Z

3 34th ESWYT 111 78.3 10.2 10.0 50 48 30.9 27.3
4 34th ESWYT 1 19 76.8 10.2 10.1 46 ol 34.4 30.8
5 34th ESWYT ,I21 78.3 tu.o '10.0 OU 51 ??n 3'1.0
6 34th ESWYT 122 79.5 10 9 trA 66 37.6 30.1
7 34th ESWYT 124 78.2 1 1.3 10.0 OU bd zo.u

7A DBW 88 (Check) 79.0 10.8 9.6 cz Er', 35.7 32.5
8 34th ESWYT 128 80.4 11 .1 10.5 53 55 39.8
9 34th ESWYT 131 78.8 10.2 9.8 ol 49 31 .1 269

10 34th ESWYT 134 77.8 '10.3 58 63 33.8
11 34th ESWYT 142 78.3 11 .7 49 40.8
12 34th ESWYT 145 80.5 10.5 9.5 oz 54 29.4
13 34th ESWYT 146 79.7 11.5 9.9 78 33.5 26.8
14 34th ESWYT 147 78.4 13.0 9.4 5'1 OJ 36.4 29.9

14B, K1006 (Check) 78.5 11.9 9.9 74 42.0 34.2
15 34th ESWYT 148 78.3 11 .7 '1 0.0 bJ 39.4 31.0
16 8th EBWYT 503 76.5 10.6 10.4 51 54 J t.z
17 8th EBWYT 506 776 9.7 49 30.6
18 8th EBWYT 507 773 99 55 48 34.1 320

18B

18C Hl 1544 (Check) 76.6 1'1.0 9.8 44 70 38.7 27.3
19 8th EBWYr 509 t 6.z 10.7 ol 33.1

19D UAS 304 (Check) to. I 12.4 9.7 42 39.7
20 8Ih EBWYT 510 I O.Z 11 .5 9.6 55 52 42.9 33.8
21 8th EBWYT 512 788 1 0.8 9.8 49 54 35.9 28.5
22 8th EBWYT 514 76.4 10.4 v.6 60 34.3 27.1

228 K1006 (Check) Rn6 12.1 Y.6 JZ 65 41.6 54. I
23 8th EBWYT 518 11.2 oo 36.0 31.0
24 8th EBWYT 520 75.4 10.5 10 0 55 320 26.8
25 8th EBWYT 522 77.0 9.7 5'1 48 29.5 28.6

25C Hl 1544 (Check) 77.5 11.4 43 80 40.7 29.1
26 8th EBWYT 528 77.8 1'1.6 qo 58 1E I 34.7
27 8th EBWYT 529 /o.J I t.o 9.8 57 37.2 29.0
28 8th EBWYT 530 74.8 11 .7 Y.O 49 64 ?n .1

28D UAS 304 (Check) 785 12.1 AR 43 oz 40.8 JZ.6
29 21stHRWYT21'1 79.3 11.1 30.1
30 21st HRWYT 222 77.3 11 .1 oo 56 q6 38.0 27.3
31 21st HRWYT 224 79.1 I t.o 10.0 6n 71 34.0 34.0
32 21st HRWYT 230 76.4 11.9 '10.1 54 70 33.2 32.6
33 21st HRWYT 231 78.5 1 1.8 47 58 52.O 27.1

33A DBW 88 (Check) 78.3 11.9 qq 37.0 31.1
34 21st HRWYT 233 76.7 11 .7 9.7 Jb_v 285
35 46th IBWSN 1009 78.4 11.4 9.9 OU 36.8

Table 17: Evaluation of Processing & Nutritional Quality Parameters of National Wheat
Nurseries EIGN-l for the year 2014-15
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Sr.
No

Entry

)rocessing Quality Nutritional Quality

Test
Weight
(kshl)

Protein
Content

('/"1

Moisture
Content

(%)

Sedimen-
tation Value

(ml)

Grain
Hardness

Index

lron
(ppm)

Zinc
(ppm)

36 46th TBWSN 1013 78.5 44 AILa 9.9 60 62 37.9 31.8
37 46th TBWSN 1095 79.4 11.5 '10.3 56 56 39.1 33.2
38 46th TBWSN 1107 79.8 11 AI t.a qR OU 69 35.4 298
39 46th |BWSN 1113 74.5 10.6 60 40.9 JO. I

40 46th BWSN 1117 75.3 tJ.c 9.5 tr.A OU 39.6 z6.c
41 46th BWSN 1128 80.5 12.5 9.7 4t 66 44.3 389
42 46th BWSN 1132 79 6 11.1 9.6 54 58 37.6 31.8
43 46th BWSN 1138 76.5 12.4 62 358 33.6

43C Hl 1544 (Check) 76.5 12.3 9.8 AATT 69 46.4 304
44 46th TBWSN 1'143 76.2 1'1 I 9.9 oz 59 37.8 aAa

45 46th TBWSN 1145 78.4 1 1.9 10.2 o/ qq 36.5 31.7
45D UAS 304 (Check) 785 9.7 10 0 45 1Z 324 zo.z
46 46th IBWSN 1181 78.4 44 A 9.2 +z 59
47 46th TBWSN 1203 785 11.3 9.7 55 55 31.0 26.4
48 46th |BWSN 1208 78 8 10.5 9.9 JI 58 J t.z
49 46th TBWSN '1252 773 12.0 10.0 1+O 49 32.9 28.6

498 K 1006 (Check) 80.5 10.6 9.9 3'1 70 38.4 52.O

50 46th rBWSN 1329 79.5 10.9 9.7 OU 65 34.1 zt.6
51 24TH HRWSN 2OO1 78.3 1 1.8 10.0 45 ^a 39.4 34.5
52 24TH HRWSN 2OO9 r/Y O I t.o 1 0.3 51 57 JO.U 30.0
53 ]24TH HRWSN 2014 798 10.7 9.7 65 55 JO.Z

53A DBW 88 (Check) 788 1 1.8 10.4 60 64 370 zv.v
54 24TH HRWSN 2079 11 .5 ol o.+ 2tr, A 29.7
55 24TH HRWSN 2105 77.8 11 .5 50 28.3
56 24TH HRWSN 2112 77? 11 .1 10.3 59 50 J.+. :' JU.O

57 8'" SREMRRSN 601O 76.3 10.8 Y.Y OU oo JJ. I 27.6
58 8'" SREMRRSN 6037 77.6 '10.1 9.9 oz 34.8 ?no
59 8," SREMRRSN 6043 i 5.d I t.o 10.5 48 54 38.7 308
60 8," SREMRRSN 6198 77.8 12.8 9.5 73 38.5
61 8," HTWSN 4426 804 12.0 10.1 68 72 40.6 37.2
62 8TH HTWSN 4471 805 12.2 1 0.0 54 66 39.2 32.2
63 8TH HTWSN 4481 78.3 12.1 57 59 JO.Z 29.4

63B K 1006 (Check) 11 I Y.O 32 70 38.5 33.0
64 8TH HTWSN 4506 80.8 10.0 50 36.5 30.6
65 2lsISAWYT 307 77.8 49 46
66 2lsISAWYT 310 78.7 10.6 9.4 59 56 JZ.5 29.5
67 2l sISAWYT 312 78.8 11.4 Y.O 59 64 JJ.Z 30.1

67D UAS 304 (Check) 79.0 11 .3 9.8 45 36.5 32.7
68 2lsISAWYT 316 77.7 11.4 10.2 .56.t 26.1
69 2lsISAWYT 319 76.4 10.4 9.4 50 ?ol zY. I

70 2lsISAWYT 330 78.7 12.4 9.7 50 38.7 JZ. I

71 2l sISAWYT 331 I t.o 10.7 10.0 50 55 30.1
714 DBW 88 (Check) 10.9 9.5 oz 34.8 25.9
72 2l sISAWYT 332 I I.O 9.4 10.0 44 5v 32.7 28.3
73 2lsISAWYT 333 78.0 9.7 v.d 46 52 JO. I 31.2
74 2lsISAWYT 334 10.9 v.d ov ol 34.7
75 2l sISAWYT 335 78.4 10.7 9.8 h< 54
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Sr.
No

Entry

Processing Quality Nutritional Quality

Test
Weight
(kshl)

Protein
Content

('/"1

Moisture
Content

(%l

Sedimen-
tation Value

(ml)

Grain
Hardness

Index

lron
(ppm)

Zinc
(ppm)

75C Hl 1544 (Check) 78.3 1 0.5 10.1 45 JO.O 29.4
76 2I SISAWYT 336 80.5 9.9 9.7 ?o 62 ?n

77 2l sISAWYT 337 78.7 107 9.7 46 29 29.5
78 2l sISAWYT 342 77.5 10.9 10.3 47 34.4 28
79 2lsISAWYT 349 79.3 10.8 101 ol 59 39.5 29.9
80 2l sISAWYT 350 805 1 0.8 9.5 oz 58 35.3 292

80D UAS 304 (Check) / 6.b 11 .6 9.3 46 49 JO.Z 30.9
81 31st SAWSN 3064 78.7 1 '1.6 10.1 56 65 35.7
82 3'1st SAWSN 3083 76.5 11.0 58 64 1 t.Y

82A DBW 88 (Check) I z.J 70 42.5 34.6
83 3'lst SAWSN 3086 76.4 4a Atz+ 9.7 47 OU 4r', -7

5Z.O
84 31st SAWSN 3090 803 12.2 49 ol Jr/.J

84B K 1006 (Check) 805 I z.J 9.8 34 70 40.8 39.8
85 31st SAWSN 311 1 748 I z.+ Y.O 59 OU 40.9 J I.O
86 3'lst SAWSN 31 17 778 I z.o AEAJ 42.4

86C Hl 1544 (Check) 78.7 ILO 9.7 44 74 42.7 35.0

Overall Mean 78.2 11.3 9.8 53 59 36.8 31.2

Minimum 73.8 9.3 9.2 31 29 29.5 25.9

Maximum 80.8 13.s 10.6 69 80 46.4 39.8
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Table f 8: Evaluation of Processing & Nutritional Quality Parameters of National Wheat
Nurseries NDSN for the year 20'14-15

Sr.
No

Entry

Processing Quality Nutritional Quality

Test
Weight
(kghl)

Protein
Content

(%l

Moisture
Content

(%)

Sedimen-
tation
Vaue
(ml)

Grain
Hardness

lndex

lron
(ppm)

Zinc
(ppm)

1 45'n tDYN-706 75.3 12.0 9.4 39 82 45.1 34.6
2 45'n tDYN- 707 73.2 12.8 10.0 46 90 42.2 29.7
3 A Etl DYN-708 78.5 9.6 43 41.1 29.4
4 45'n IDYN-710 71.2 14.0 43 41.6
5 45'n tDYN-711 68.0 14.9 '10.3 ZJ 89 507 470
6 45'n IDYN-713 75.2 tJ. I 9.9 38 YI 43.7 34.8
7 45"' IDYN-716 13.8 46 6l 44.6 348
8 45'n tDYN-72'l 75.2 13.5 9.5 44.3 JO.6
9 45' tDYN-724 78.0 9.4 40 :rl 44.6 35.0

10 45 DYN-727 9.5 97 47.4 40.2
'11 45 DYN-730 80.2 I z.J 50 94 44.1 31 .1

12 AE. DYN-734 808 1 1.8 9.7 48 96 ^4 
4+ t.z 294

13 45"'IDYN-736 76.8 44 A
I I.T 10.0 35 44.5 30.6

14 4C DYN-742 78.6 ILY 41 90 39.4 JY.Z
15 45"'IDYN-745 I V.Z 44 A '10.1 40 101 43.2 30.0
16 ,4 aln DYN-746 78.2 1 1.5 40 90 41.1

17 45"'IDYN-747 794 11 .7 9.4 ?a 88 42.3 35.5
18 45'' tDSN-7003 77.5 tJ.z 45 48.8 42.0
19 A tr,TI DSN-7008 80.1 11.1 43 85 40.8 52.3
20 45'n IDSN-7009 723 12.1 9.5 90 30.7

20A. Hr 8498 82.0 11.8 94 37.9 2E. A

208 PDW 291 78.2 11.5 9.6 94 56. I 39.5
20c PDW 233 78.4 1'l 8 9.4 41 35.4 30.1
21 45th tDSN-7011 72.5 10.0 34 6l 37.6
22 45"'IDSN-7016 76.7 9.9 42 RR

23 45'n IDSN-70'17 70.0 tJ. I 9.4 40 A4 aa t.u 30.9
24 45"'IDSN-70'19 78.5 tz.v 49 43.2 2Jt

25 45"' IDSN-7019 79.2 1? n 10.2 '100 43.3 29.8
26 45'" tDSN-7029 767 12.9 99 38.8
27 45"' IDSN-7038 74.2 12.8 ?q 88 37.1 30.7
28 45'" tDSN-7048 /o.J 44 AI t.- 9.5 42 87 38.'1 30.1
29 45" tDSN-7059 77.2 1 1.9 44 103 38.9 37.5
30 45"' IDSN-7060 77.6 12.1 9.0 43 xv 44.9 39.9
31 4s'" tDSN-7064 78.7 12.7 9.8 40 97 41.8 55.2
32 45" IDSN-7084 77.7 12.1 9.8 42 95 43.4 34.2
33 45'n tDSN-7090 75.0 1 1.8 86 42.3 29.3
34 45'n tDSN-7104 76.2 12.2 qn 41.1

35 45"' IDSN-7'109 76.8 13.4 40 45.6 35.4
36 45'n IDSN-7109 78.6 13.8 9.7 43.3 55. ir

37 45"' IDSN-7'1 '10 75.7 It Y 10.0 40 86 48.0 43.8
38 45' rDSN-7135 77.6 114I t.a 9.4 44 35.7
39 45' tDSN-7'144 78.2 13.0 43 90 49.9 41.2
40 45'n IDSN-7147 to.z 11 2, 30 70 349
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Sr.
No

Entry

P rocessing luality Nutritional Quality

Test
Weight
(kshl)

Protein
Content

(%l

Moisture
Content

(T"\

Sedimen-
tation
Vaue
(ml)

Grain
Hardness

Index

lron
(ppm)

Zinc
(ppm)

40A Ht 8498 798 12.2 Y.O 97 38.s 36.5
40B PDW 291 11.9 9.7 98 43.1 394
40c PDW 233 78.7 12.0 9.5 AE, 92 A4 tr J t.o
41 45'n IDSN-715'1 to. I 10.8 9.7 46 90 50.2 38.1
42 DBPY-1 1-,1 77.8 12.8 10.1 1.4 87 40.9
43 DBPY-1 1-2 80.7 tJ.5 9.5 43 86 39.4 35.8
44 GW-2010-275 75.5 14.9 10.1 40 93 43.0 38.5
45 GW-2010-277 79.4 IJ.Y 99 39 77 42.4 42.0
46 GW-2010-278 oY.z 137 9.9 41 80 ^tr. 

-7
aJ. t 45.3

47 GW-2010-279 77.8 13.7 43.0 +J, J
48 GW-2010-282 72.3 1a A

I z.+ 10.1 44 85 37.8 36.5
49 GW-2010-284 80.5 1 1.0 v.b JI OY 42.2 36.1
50 GW-2010-285 773 11.0 9.7 28 74 zY.o
51 GW-2010-286 76.2 tJ.z 9.8 YZ 48.6 43.4

t52 GW-2010-298 72.4 13 8 10.0 JZ 87 40.7
53 NtDW-760 77.5 v.o 67 43.0 56. I
54 vw-20'169 787 tz.o 9.7 45.2 JC.b
55 44'n IDYN-13 76.8 11.2 9.1 27 91 35.5 30.7
56 44' tDYN-30 / o.6 tz.3 9.4 29 88 41.0 JO.U

57 44tn IDYN-33 79.4 10.7 90 40 vl 38.9
58 44th tDYN-36 787 11.2 42 87 41.5
s9 44'n lDyN-43 785 10.9 40 YI 40.6 39.0
60 44"' IDYN-49 I v.z 10.9 9.1 43 75 39.1

60A Ht 8498 80.2 11.3 v.6 40 98 37.2
608 PDW 291 / v.J 10.9 78 40.2
60c PDW 233 804 11.3 10.0 34 95 50.2
61 44" tDSN-57 77.3 tJ.c 9.3 9l YI 40.8 33.4
62 +ath tDSN-t 17 770 13.1 9.5 42 94 34.9
63 LrVV IZlO 75.8 10.1 to 42.4
64 PDW 329 803 '13.0 a7 37 90 45.3
65 GW 1280 72.4 12.7 24 91 40.9 36.5
66 AKDW 4749 enq 10.0 23 37.9
67 MACS 3828 80.4 9.8 9.7 77 37.5 29.2

Overall Mean 77.1 12.4 9.7 39 89 41.3 35.3

Minimum 68.0 9.8 9.0 23 67 31.5 29.2

Maximum 82.0 1s.2 10.3 50 103 50.7 47.0
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SECTION E

WHEAT PRODUCTS EVALUATION

Chapati

Bread

Biscuit

Pasta



WHEAT PRODUCTS EVALUATION

The 2no year AVT entries including checks were evaluated for chapati,

bread & biscuit from L aestivum and pasta products from L durum in all the

centres, sowing conditions and zones. Various aspects covered in this chapter

are chapatti quality (maximum score 10.0), phenol test (maximum score 10.0),

bread loaf volume (ml), bread loaf volume (ml)/dough weight (g), bread quality

(maximum score 10.0), extraction rate (%), wet gluten (%), dry gluten (%), gluten

index, biscuit diameter (cm), biscuit spread factor of L aesf ivum, pasta cooking

quality and pasta sensory evaluation of T. durum.

Chapati Quality (Table 1-5)

For the evaluation of chapatti quality, various parameters like water

absorption, nature & colour of dough (before and after maturation), chapati

appearance, colour, aroma, taste, puffing height, pliability and loss of water (ust
after and after 4 hrs of baking) were considered and the score was given out of

10.0. Among the checks, C 306, K 8027, HD 2888, (RTS, NEPZ), HD 2864,

HD 2932, MP 3336 (lLS, CZ), MACS 6478 (lTS, PZ) and N|AW 1415 (RTS,

RITS, PZ) recorded >8.0/10.0 score. No 2no year entry scored >8.0

The phenol test (table 5-10) was carried out on all the samples. In this

test, about 100 wheat grains were taken in a tube and 1.0% phenol solution was

added so as to submerge the grains. After two hours, the solution was drained

and grains were dried on a filter paper. The grains of Laestivum turned light

brown, medium brownish black and dark brownish black. Depending upon the

degree of darkness, score was given out of 10.0. The phenol test score was

found to correlate negatively with chapatti quality score. The entries which made

excellent chapatti with >8.0 score invariably developed very light brown colour.

This technique is simple and can be easily used in screening the genotypes for

chapatti. Since different varieties develop different degree of darkness, this

technique may be used in identifying mixtures of wheat varieties.
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Tabfe 1: Chapati Quality (Max-10) of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Shimla Mean

[lge!ed, ]1111elv soq4,!!gh Fertility
1. HS 562 01 7.60
2 VL 804 (C)
3. VL 907 (C)
4. HS 507 (C) 06
5. HPW 349 (C) 04

Mean

03
05

7.57
7.43
730
7.40
7.46

7.50
7.43
7.23
7.25
7.35
7.35

7.70
7.71

6.72
6.80
7.12

7.60
7.57
7.11

7.09
7.18
7.31

Eqlqfed, fl4gLy Sown, Low Fertility
'1. HS 562

2 VL 804 (C)

3. VL 907 (C)

4. HS 507 (C)

5. HPW 349 (C)

Mean

0'1

n?

05
Ub

04

-7 Atr,

7.40

730
7.40

7.30
7.37

t.ol
7.55
-7 Atr.

-7 
^E,

7.45

7.50

7.65

6.70

6.80
7.15
7.16

7.54

7.53

7.15

7.12

7.30
7.33

Rain!991. fqrly Sory4
1. VL 829 (C)
2. HPW 251 (C)

3. HS 542 (C)
Mean

04
06
01

7.10
7.50
7.60
7.40

6.80
7.45
7.50
7.25

6.90
730
7.25
7.15

6.93
7.42
7.45
7.27

B€qicted llM!e!9!, Late Sown
1. VL 892 (C)

2. HS 4e0 (C)

Mean

tt<

02
6.80
o.iu
6.75

6.85

6.90 7.10

6.97
6.87

6.92

Tabfe 2: Chapati Quality (Max-1 0) ol T.aestivum genotypes in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigqted, Itn'ely SeryIt
1. HD 2967 (C) 01

2. DPW 621-50 (C) 02
3 WH 1 10s (C) 03
4. DBW 88 (C) 05
s. HD 3086 (C) 04

Mean

7.80 7.68
7.45 7.56
7.40 7.59
7.60 7.62
7.75 7.58
7.60 7.61

7.80
770
7.65
7.75
7.50
7.68

750
7.45
7.55
7.40
7.45
7.47

7.75
765
7.70
7.80

7.70

7.55
7qq

7.67
7.55
i.bu
7.58

lrrigate{, Latelgryn
'1. WH 1021 (C)
2. HD 30s9 (C)

3 DBW e0 (C)

4. WH 1124 (C)
Mean

no

11

'10

7.62
7.77

7.75
7.69

7.50
7.70
7.60
7.59

750
7.70
760
7.75
7.64

7.80
7.75
762
7.75

7.50 7.60
7.55 7.66
7 .40 7.61
7.45 7.63
7.48 7.63

ea14!q!.Timely Sqwn
1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)
Mean

06
UI

7.60
7.70
7.62

77q
7.80
7.80
7.78

7.40 7.57
7.50 7.63
7.60 7.70
7.50 7.63

Rest4 ctgd | rytgelq4Jlm qly-S ow n
1 . MP 1277
2. PBW 644 (C)

3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

05
01

04
02
03

7.80
7.55
7.75
7.60
7.50

7.64

775
7.70
7.70
7.75
7.60

7.70

7.70
7.60
7.65
7.50
7.45

7.58

7.65 7.73
7.50 7.59
7.60 7.68
7.40 7.56
7.40 7.49
7.51 7.6',1
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Tabfe 3: Chapati Quality (Max-10) ol T.aestivum genotypes in North Eastern Plains Zone
AVT's

Variety Code Kanpur Mean

8qinfg{.Ijqply Spryn
1 C 306 (C)
2.K8027 (C)

3 HD 2888 (C)

Mean

04
05
03

8.32
8.12
8.05

8.16

805
7.95
8.00

8.00

7.97
Qn(

7.98

8.00

8.11

8.04

8.01

8.05

Table 4: C Max-10) of T.aestivum qenotypes in CentralZone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

lrr!gqte'!, limely So!4[
1. GW 322 (C)
2. Ht 1544 (C)

Mean

no

07
7.65
7.70

7.68

7.75
7.80

7.78

7.67
755
7.61

7.55
-7 4tr.

7.50

7.62
7.62

7.62

7.50
7.60

7.55

lrrigated, Late Sown
1. MP 4010 (C)

2. HD 2864 (C)
3. HD 2932 (C)

4. MP 3336 (C)

Mean

04
05
03
02

7.80
e 1q

8.20
8.'1 1

8.07

7.70
7.96
7.90
8.00

7.89

7.90
8.12
8.15
8.20

8.09

7.75
805
8.00
7.96

7.94

7 70 7.77
7 90 8.04
7.95 8.04
7.92 8.04
7.87 7.97

Tabfe 5: Chapati Quality (Max-10) of T.aestivum genotypes in PeninsularZone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated,fim4y 9gryn
1. MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

7.75
8.15

7.95

7.70
8.05

7.88

7.60
7.95

7.78

7.68
8.05

7.87

Rainfed, Trlng!y!gyy!
1. NtAW 2030
2. Nr 5439 (C)

3. NIAW 1415 (C) '10

4. UAS 347 (t)

Mean

06
IJ

7.85
7.70
8.05
7.65

7.81

7.85
7.70
8.05
7.65

7.81

Re9!4qlgd lrrigation, Timely Sown
1. Nr 5439 (C) 05
2. NIAW 1415 (C) 02
3. DBW 93 (r) 08

Mean

7.75
8.15
8.05

7.98

/ _ou

7.95
7.90

7.82

7.80
8.05
7.95

7.93

7.72
8.05
7.97

7.91
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Table 6: Phenol Test (Max-l0) of Laesfivurn genotypes in Northern Hill Zone AVT's

Variety Code Shimla Malan

1ry1s3!9q, Timely Sown, tliglr fe4!j!y
1. HS 562
2. VL 804 (C)

3. VL 907 (C)

4 HS 507 (C)

5 HPW 34e (C)

Mean

01

UJ

05
06
04

5.5
4.0
6.5
5.0
4.5
5.1

6.5
4.5
6.0
5.5
6.0
5.7

5.0

6.0
5.0
6.0
5.5

5.7
4.7
6.2
5.2
5.5
5.4

na!!e{ !i mely tq'rv!1, LqylFert!{y
1. HS 562
2 VL 804 (C)

3. VL e07 (C)

4. HS 507 (C)
5. HPW 349 (C)

Mean

01

05
06
04

6.5
4.0
5.5
o.u
4.5
5.3

6.5
4.5
6.0
5.5
6.5
5.8

5.5
50
4.5

50
4.9

6.2
4.5
5.3
5.3
5.3
5.3

Rarq[qd, Early Scry!]
1. VL 829 (C)
2. HPW 251 (C)
3. HS 542 (C)

Mean

04
UO

01

6.0
4.0
4.0
4.7

55
40
^tr
4.7

5.5
4.5
4.0
4.7

5.7
4.2
4.2
4.7

ReslqtqQ !rrigation, Late Sown
1. VL 8e2 (C)
2 HS 4e0 (C)

Mean

n?

02
o.u
65
6.3

6.5
6.0

6.3

6.2
5.8

6.0

o.u

5.5

Table 7: Phenol Test (Max-10) of Laesfivum genotypes in North Western Plains Zone AVT 'e
variety code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

Irrigated, Tlq1qly Sgryn
1. HD 2967 (C)

2. DPW 621-50 (C)

3. WH 110s (C)

4. DBW 88 (C)

s. HD 3086 (C)

Mean

01

02
03
05
04

o.u
7.0
7.0
6.5
6.5
6.6

4.5
4.5

6.0
5.5
5.2

5.0
5.5
6.5.
60
o.u
5.8

,1 E

5.0
6.0
5.5
66

5.3

5.5 5.1

6.0 5.6
5.5 6.1

6.0 6,0
5.5 5.8
5.7 5.7

lrrigated, Latg Sown
1. WH 1021 (C)

2. HD 3059 (C)
3. DBW 90 (C)
4. WH 1124 (C)

Mean

09
11
'15

10

7.0
6.5
6.5
6.5
6.6

5.0
60

5.0
5.6

htl

7.0
o.u
7.5
6.6

6.5
o.u
7.0
6.5

6.5
6.5
6.5
6.0
6.4

6.2
6.5
6.3
6.4
6.4

!a4fed,Tim9!y Ie!y!1
1. WH '1 '164 05
2. PBW 644 (C) 06
3. WH 1080 (C) 01

Mean

4.5
5.0
o.u
5.2

4.5
66

5.3

AE.

4n

5.2

4.5
5.2
6.0
5.2

Leqtqctgd lrylgelioI, TIqqry qgtryn
1 . MP 1277
2. PBW 644 (C)

3. WH 1080 (C)

4 HD 3043 (C)
5. WH 1142 (t)

Mean

nq

01

U+

02
U5

5.0

5.0
o.u
5.0

5.2

4.5
AE

55
5.0
o.u

5.1

5.U

5.5
o.u
4.5
4.5
5.1

5.0
5.0
6.0
5.0

5.2

4.9
5.0
5.4
5.4
5.1

5.2
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Tabfe 8: Phenol Test (Max-10) of Laesflvum genotypes in North Eastern Plains Zone AVT's

Variety Code Kanpur Pusa Sabour Mean

B441|ea, ri49!y sgwn
1 C 306 (C)
2 K8027 (C)

3. HD 2888 (C)

Mean

04

n?

'1.5

2.5
3.0

2.3

t.c
?n

2.7

'1 0

2.0
4.0

2.3

1.3

2.5
3.5

2.4

Tabfe 9: Phenolrest (Max-10)of r.aesfivum genotypes in GentralZone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur

lqrlgale{, fimely Sory4
1. GW 322 (C)
2. Ht 1544 (C)

Mean

no

07
5.5
5.0

5.3

5.0
55
5.3

6.0
qq

5.8

6.0
5.0

5.5

4.0

4.5

5.5
5.0

5.3

!rrlgaled, Late Sown
1 . MP 4010 (C)
2. HD 2864 (C)

3. HD 2932 (C)
4. MP 3336 (C)

Mean

o4

02

6n
?6

45
4.1

/lE

4.0
4.5
J.U

4.0

4.0

3.6

5.5
4.0
4.5
/lE

4.6

AE

^tr
4.0

4.1

4.7
3.7
4.1

3.9

4.1

Tabfe 10: Phenol Test (Max-10) of Laesflvum genotypes in Peninsular Zone AVT's
Variety Code Dharwad Niphad Mean

lrrigated, Timely Sown
1. MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

5.8
3.7

2.0

(n
3.5

2.0

6.0
4.0

2.0

6.5
3.5

2.0

Rainfed, rtqtgly tgy11
'1. NtAW 2030
2. Nr 543e (C)
3. NrAW 1415 (C)
4. UAS 347 (t)

Mean

06

'10

05

6.0
6.0

6.5

5.5

6.0
6.0
3.5
6.5

5.5

Beqlrrstgd I11ig atio4,1141ely Sown
1 Nr 543e (C)

2. NIAW 1415 (C)

3. DBW e3 (r)

Mean

tth

02
08

4.0
4.5

4.8

2n

4.5
4.3

65
Aq
4.5

5.2

6.0
3.8
4.5

4.8
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Bread Qualiy (Table 11-451

Among various parameters, loaf volume (Table 11-15) is considered most

imporant is given maximum weight age while evaluating bread quality. The 2nd year

entry, NIAW 2030 made comparatively better bread recording 575 ml bread loaf volume.

Among the checks, MAcs 6222, MAcs 6474 (lrs, PZ) Nt s439 N|AW r41s (RTS,

RITS, PZ) gave loaf volume of >575 ml. In general, bread loaf volume was

comparatively better in PZ. For the evaluation of bread quality (Table 16-20), various

parameters like loaf volume stickness, appearance, crust colour, texture, taste and

aroma were considered and the score was given out of 10.0. All the prementioned

genotypes, which were found well in loaf volume, gave high bread quality score. The

ratio of bread loaf volume (ml) / dough weight (g) is considered important, while

evaluating bread quality, value of >3.5 is considered appropriate for good quality bread.

All the prementioned genotypes which were found good in loaf volume gave a value of

- 3 5 (Table21-25)

Extraction rate (Table 26-30) is important parameters for milers, who are

interested in a wheat variety with higher flour recovery. Among the checks, C 306,

K8027, HD 2888, (RTS, NEPZ), Ht 1544 (tTS, CZ), Nl 5439, NtAW 14.15 (RTS, R|TS,

PZ) recoreded > 71.0 o/o extraction rate. The 2nd year entry, NIAW 2030 (RTS, pZ)

recorded the highest extraction rate of 72.5 %. The extraction rate was comparatively

lower in NHZ.

Gluten (Table 31-45) is associated with the quality of the end products of wheat.

The data on wet gluten are presented in Table 31-35. The 2nd year entry, WH'1164

(RTS, NWPZ) recorded > 32.0 % wet gluten .Among the checks, MP 4010, HD 2932,

MP 3336 (lLS,Cz), MACS 6222, MACS 6478 (lTS, Pz), DBW 93 (RITS, PZ) atso had

> 32.0 % wet gluten. All these entries also recorded > 1O.O % dry gluten (Table 36-40).

The data on gluten index are presented in Table 41-45 and is calculated from the

portion retained when the wet gluten is passed through the glutamate centrifuge. lt is
posttively correated with the gluten strength of wheat flour. The checks, WH 1105,

DBW 88, HD 3086 (lTS, NWPZ) and HD 3059 (lLS, NWPZ) exhibited > 80 gluten index.

In general, Indian wheat need improvement in this parameter.
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Tabf e 11: Bread Loaf Volume (ml) of T.aestivum genotypes in Northern Hill Zone AVT's

Variety Shimla Malan

lrrigated, Iim4y 9qwn, High Fertility
1 HS 562
2. VL 804 (C)

3. VL 907 (C)
4 HS 507 (C)

5 HPW 34e (C)

Mean

E Ad

E/1tr,

555
53s
550
545

s30

535
530
540
534

0'1

03

06
04

550

560
554

540
545
547
540
550
544

RaLdq{, Timely tqlyn, lqry Fertllqty
'1. HS 562 01 545
2. VL 804 (C) 03
3 VL 907 (C) 05
4 HS 507 (C) 06
5. HPW 349 (C) 04

Mean

550
545

555
549

530
525

535
531

537
535
530
538
540
536

6?n

525
520
q?6

530
528

Rainfed, Early Sown
1. VL 829 (C)

2. HPW 251 (C)

3. HS 542 (C)

Mean

04
UO

01

495
490
495
493

520
530

522

510
520
5'15

515

508
513
508
510

Restricted lrrigatio!, Late Sown
1. VL 892 (C)

2. HS 490 (C)

Mean

02
490
485

492
492
492

505
510

508

480
480

480488

Table 12: Bread Loaf Volume (ml) of T.aestivum qenotypes in North Western Plains Zone AVT's
Variety code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

Lrtrgqled, Timely Sqry1t
1. HD 2967 (C)

2 DPW 621-s0 (C)

3. WH 1105 (C)

4. DBW 88 (C)

5 HD 3086 (C)

Mean

01

UZ

03
05
04

550
555
560
555
560
556

575
545

550
555
556

560 545
550 540
565 545
560 555
hhh hht I

560 547

s59
551

557
558
561
557

565

570
575
567

lrrigated, Late Sown
1. WH 1021 (C)

2. HD 3059 (C)

3 DBW e0 (C)
4. WH 1124 (C)

Mean

09
11

15

10

565
560
555
560

575
580
575

576

550 565
560 560
550 555
560 555
555 559

545
550
550
555
550

559
563
558
560
560

Ealqtqd, Timgly !qvv!
1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

Mean

05
UO

01

550 560
540 558
540 560
543 559

560
555
565
560

570
580

575

Restrl ctggllqlgatio4.!!41e ly.Sqwn
1. MP 1277 05 565
2. PBW 644 (C\ 01 560
3. WH 1080 (C) 04 565
4. HD 3043 (C) 02 570
5. WH 1142 (\ 03 560

Mean

580
570
575
565
565

571

555 563
550 556
560 564
555 560
545 555
553 560

EAE

555
550

550
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Table 13: Bread Loaf Volume (ml) of T.aestivum genotypes in North Eastern Plains Zone t
Variety Code Kanpur Pusa Sabour Mean

Bq!!!ed, rlmely Sown
1. C 306 (C)
2.K8027 (C)
3 HD 2888 (C)

Mean

492
498

497

496

485
490
480

485

04
05
03

480
490
495

488

510
51s
515

513

Tabfe 14: Bread Loaf Volume (ml) of r.aestivum genotypes in central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

500 496
510 502

505 499

515
520

518

480 495 490
485 500 495
483 498 493

lrqgaleQ, Tl4qely Sown
1 GW 322 (C) 0t
2. Ht 1544 (C) 07

Mean

lrrigated, !-ate Sqry4
1 . MP 4010 (C)
2. HD 2864 (C)

3. HD 2s32 (C)
4. MP 3336 (C)

Mean

04
05

02
3bu 5/u
555 560

555 s64

570
565
575

559

560
555
570
570

554

570
560
56s

565

564
558
568
563

563

Tabfe 15: Bread Loaf Volume (ml) ol T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lMgled, T1mely Sg\wI!
1. MACS 6222 (C) 06
2. MACS 6478 (C) 0s

Mean

582
s80

581

585
580

583

q7q

s78

c6u

583

Barnted, Timgly 9qqf
1. NtAW 2030
2. Nr 543s (C)
3 N|AW 1415 (C)
4. UAS 347 (t)

Mean

Ub

IJ

1n

UC

575
570
575
565

571

575
570
575
565

571

eeSlf r qted | rylg alig n J!!le|y Sown
1. Nr 5439 (C) 05
2. N|AW 1415 (C) 02
3. DBW 93 (r) 08

Mean

OUU

580

592

580
585
575
580

575
580
565

573

585
587
573

582
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Table 16: Bread Quality (Max-10) ol T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan Mean

!419ated, llqqly SgnglHjg! Fe4{4y
1. HS 562
2 VL 804 (C)
3 VL e07 (C)
4 HS 507 (C)

5 HPW 349 (C)

Mean

01

03
05
06
04

6.37
6.45
6.40
6.45
6.60
6.45

6.25
o.5z
o. cu
o.zu
6.40
6.33

6.1 1

o.zu
6.25
6.05

630
6.18

6.24
6.32
6.38
6.23

6.43

6.32

Rar!l!94, T i mely Qgyrtqloyv fgrt1!!!y
1. HS 562
2. VL 804 (C)

3 VL e07 (C)

4. HS 507 (C)
5. HPW 349 (C)

Mean

01

03

Ub

04

6.40
6.40
O.JU

6.50
6.39

6.05
5.95
5.85
6.25

6.03

6.20
6.10
5.90
6.10
6.20
6.10

6.22
6.15
6.02
6.23
6.25
6.17

Rainfed, Ee4y Jqry!
1. vL 82e (C)
2. HPW 251 (C)
3. HS 542 (C)

Mean

04
06
01

5.6U

6.00
570
5.83

4.90
4.80
4.95
4.88

5.50
5.70
s.80
s.67

5.40
5.50
5.48
5.46

Beqtricted !I!'19a!ig!, Late Sown
1. VL 8e2 (C)

2. HS 4e0 (C)

Mean

n?

02
4.80
480
4.80

4.70
4.90

4.80

5.15
5.25

5.20

4.88
4.98

4.93

Table 17: Bread Quality (Max-10) of f.aesflvum genotypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!qrga!q4, Timely Sowl
1. HD 2967 (C) 01

2. DPW 621-50 (C) 02
3. WH 1105 (C) 03
4. DBW 88 (C) 05
5. HD 3086 (C) 04

Mean

6.50
o.ou
o./u
6.58
o./u
6.62

6.75
6.80
6.66
6.90
7.00
6.82

6.50

o.tz

6.69

6.40
6.42
6.40
6.58
6.48
6.46

6.50
o.ou
6.50
6.65
6.64

6.65
6.56
6.64
6.66
6.72
6.65

lrrigated, Late Sown
1. WH 1021 (C)

2. HD 305e (C)
3. DBW e0 (C)
4. WH 1124 (C)

Mean

nq

11

15

10

6.70
680
685
6.62
6.74

7.00
7.10
7.05

7.05

6.50
6.80
6.48
6.67
6.61

6.82
6.75
o.ou
6.58
6.69

6.40 6.68
6.50 6.79
6.45 6.69
6.62 6.71
6.49 6.72

lqinfe{, TlqelyQqtyn
'1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

Mean

05
06
01

6.70
o.oz
b. /u
6.67

6.90
7.12
7.00
7.01

6.30
6.30
6.37

6.70
6.68
6.67
6.68

Restlgtgfrri g atqo1, !4 eIy tgw4
1. MP 1277
2. PBW 644 (C)
3 WH 1080 (C)

4. HD 3043 (C)

5. WH 1142 (t)

Mean

05
01

04
02
03

6.75
6.67
6.80
hvtl

6.74

7.12
6.92
7.00
o.62
6.78
6.93

6.52
6.40
6.58
6.48
6.48
6.49

6.60 6.75
6.52 6.63
6.70 6.77
6.60 6.70
6.40 6.56

6.56 6.68
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Tabfe 18: Bread Quality (Max-10) of T.aestivum genotypes in North Eastern Plains Zone A\
Variety Code Kanpur Pusa Sabour Mean

Rainfeqr lmely Sory!
1. C 306 (C) 04
2 K8027 (C) 05
3. HD 2888 (C) 03

Mean

4.85
4.95
4.88

4.89

5.40
5.60
5.55

5.52

4.90
4.92
4.80

4.87

5.05
5.16
5.08

5.09

Tabfe 19: Bread Quality (Max-10) of r.aestivum genotypes in centralzone AVT's
Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

lrrigated, lqnely Sown
1. GW 322 (C)
2. Ht 1544 (C)

Mean

09
07

4.85
4.90

4.88

6nn
505
5.03

4.95
5.00

4.98

5.50
5.70

s.60

6nn
tr Ai

5.20

5.06
5.21

5.14

lrrigated, Late Sqry11

1 . MP 4010 (C)
2. HD 2864 (C)

3. HD 2932 (C)
4. MP 3336 (C)

Mean

o4
05
03
02

6.65
654
6.68
o.ou

6.62

6.85
670
7.00
6.70

6.81

6.94
6.80
7.10
b.bu

6.91

o.tz

6.95

6.81

6.96
o.tz
6.75
6.75

6.80

6.82
6.68
6.90
6.76

6.79

Tabfe 20: Bread Quality (Max-10) of T.aestivum genotypes in PeninsularZone AVT's
Variety Code Pune Dharwad Niphad Mean

!ryrgqleC, Timely ScW!
'1. MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

7.15

7.10

7.25
7.10

7.18

7.12
7.25

7.19

7.17
7.13

7.15

Ra4[gd, Timely Sorrn
1 N|AW 2030
2. Nr 5439 (C)

3. NIAW 1415 (C)

4. UAS 347 (t)

Mean

UO

'13

10

05

7.10
6.98
7.05
O.YU

7.O',l

7.10
6.98
7.05
6.90

7.01

Rqstricted lqiggtfgn Jim ely Sown
1. Nr 5439 (C) 05
2. NIAW 1415 (C) 02
3 DBW 93 (r) 08

Mean

7.18
7.30
7.10

7.19

7.60
7.50
7.20

7.43

7.10
7.22
6.90
7.07

7.29
7.34
7.07

7.23
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Table 21: Bread Quality (ml) / Dough Weight (g) of f.aestivum genotypes in Northern Hiil
Zone AVT's

Variety Code Almora Shimla Malan Mean

llqgated, Trqqly 9pwn, H!g! lerti!![
1 HS 562
2. VL 804 (C)
3 VL 907 (C)
4 HS 507 (C)

5 HPW 349 (C)

Mean

01

UJ

06
04

3.28

3.28
3.31

3.34
3.30

3.22
3.25
J.J I

3.19
J.26
3.25

J. to
3.'19

3.19
J. to
3.22
3.18

3.22
3.25
3.26
3.22
3.28
3.25

!ainfect, Timely 9cryn, Loqftrrti![
1 HS 562
2 VL 804 (C)
3. VL e07 (C)
4. HS 507 (C)

5. HPW 349 (C)
Mean

01

03
05
06
04

3.25
3.28
J.ZC

328

3.27

? 1n

?.1 0

J. to
3.15

3.19
J. to

J. to
? 10

3.17

3.20
3.19
3.16
3.21
3.22
3.20

Rain!qd. Early Sown
1 VL 82e (C)

2. HPW 251 (C)
3. HS 542 (C)

Mean

04
06
01

3.10

3.07
3.11

z.Yo
Z.VJ

2.96
2.95

3.04
3.10
3.07
3.07

3.03
3.06
3.03
3.04

Reg!{cted lrytqqliql, Late Sown
1. VL 8s2 (C)
2. HS 4e0 (C)

Mean

02 2.90

2.92

2.87
2.87

2.87

3.0'1

3.04

3.03

2.94
2.94

2.94

Table 22: Bread Quality (ml) / Dough weight (s) of T.aestivum genotypes in North
Western Plains Zone AVT 's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigated, Timely Sown
1 HD 2967 (C) 01

2. DPW 621-50 (C) 02
3 WH 1 105 (C) 03
4. DBW 88 (C) 05
s. HD 3086 (C) 04

Mean

3.28
? ?1

3.34
3.31

3.34
3.32

337
2a^

3.40
3.43
3.38

3.34
3.28

3.34

3.34

3.25
J.ZZ
3.25

3.28
3.26

3.43 3.33
3.25 3.29
3 31 3.32
3.28 3.33
3.31 3.35
3.32 3.32

lrrigated, Late Sown
1.WH'1021 (C)
2 HD 3059 (C)

3. DBW 90 (C)
4. WH 1124 (C)

Mean

09
11

t3
10

3.34
3.37
3.34

3.34

3.43
3.46
aAa

3.43
3.44

3.28
334
5.26
a L,1

3.31

3.37
3.34

3.33

3.25 3.33
3.28 3.36
3.28 3.33
3.31 3.34
3.28 3.34

Rai4led.!!4ely Sown: " :i -iL t t1' ::J
1. WH 1164
2. PBW 644 (C)
3. WH 1080 (C)

Mean

05
06
01

3.34
331

3.34

340
3.46
3.43
3.43

3.28 3.34
3.22 3.33
3.22 3.34
3.24 3.34

Reqt11 ctql I rri gation Jj1q9ly Sown
1 MP 1277
2. PBW 644 (C)
3. WH 1080 (C)
4. HD 3043 (C)

5. WH 1142 (t)

Mean

3 31 3.36
3.28 3.32
3.34 3.36
3.31 3.34
3.25 3.31

3.30 3.34

U3

0'1

o4
UZ

03

3.34

3.40
3.34

3.36

3.46
3.40
3.43

3.41

J.26
3.25

3.28
5.26

3.28
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Table 23: Bread Quality (ml)/ Dough Weight (g) of f.aestivum genotypes in North Eastern
Plains Zone AVT's

Variety Code Kanpur Pusa Sabour Mean

Rainfeq, !imefy.Qgwn
1. C 306 (C)
2.K8027 (C)

3 HD 2888 (C)

Mean

04
05
UJ

2.87

z.Yo

2.92

3.04
3.07
307
3.06

2.90
2.93
2.87

2.90

2.94
2.98
2.97

2.96

Table 24: Bread Quality (ml) / Dough Weight (g) of Laestivum genotypes in Central Zone ,

Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

Irrigated, Timely Sqg4
1. GW 322 (C)
2. Ht 1544 (C)

Mean

09 2.87
07 2.90

2.89

z.Yo
2.99

2.98

2.93
2.96

2.95

2.99
3.04

3.02

2.96
3.00

2.98

3.07
3.10

3.09

lrrigated, !a!3t Sgwn
1. MP 4010 (C)

2. HD 2864 (C)
3. HD 2932 (C)

4. MP 3336 (C)

Mean

04

UJ

02

3.28
3.34

3.31

3.34
3.40
334
3.36

3.40

3.43

3.39

3.34
??1
3.40
3.40

3.36

3.40 3.36
3.34 3.33
3.37 3.39
3.37 3.36

3.37 3.36

Table 25: Bread Quality (ml) / Dough Weight (g) of T.aestivum genotypes in Peninsular
Zone AVT's

Variety Code Pune Dharwad Niphad Mean

trtgaled, Time[ Sprw11
'1. MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

3.46
3.43

3.45

3.49
3.46

3.48

3.47
3,46

3.47

3.46
3.49

3.48

falnfed, r4q{y 99ry11

1. N|AW 2030 06
2. Nr 5439 (C) 13

3. N|AW 1415 (C) '10

4. UAS 347 (t) 05

Mean

3.43
3.40
3.43
3.37

3.41

3.43
3.40
3.43
3.37

3.41

Restlctgd llrigation, Ilqqly 9qryl
1 Nr 5439 (C) 05
2 NIAW 1415 (C) 02
3 DBW 93 il) 08

Mean

3.46
3.49
3.43

3.46

3.58

3.46

3.53

3.43
3.46
3.37

3.42

3.49
3.50
3.42

3.47
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Table 26: Extraction Rate (o/ol ol T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan Mean

I rigated Jimely Sgrw4, !ligh FeniIity
1. HS 562
2. VL 804 (C)

3. VL 907 (C)
4. HS 507 (C)

5. HPW 349 (C)

Mean

01

UJ

05
06
04

65.6
oz. I

63.2
62.8
63.4

oo. I

oo. I

64.6

65.9
65.6

67.2
63.5
65.1
66.7
65.9

65.5
66.3
63.4
64.6
65.1

65,0

Raiqlgg! Tiqgly Sowr!, !o1v Fert{j!1
1. HS 562 01 65.3
2. VL 804 (C) 03
3 VL 907 (C) 05
4. HS s07 (C) 06
5. HPW 349 (C) 04

Mean

65.6
62.8
oo. I

64.2
64.8

oz.6
63.1

o I.o
oz.z
oo.z
63.2

66.4

63.5
64.6
62.8
64.9

64.8
65.3
62.6
64.3
64.4
64.3

Ba4fe!, Eagly Sown
1. VL 829 (C) Oq

2. HPW 251 (C) 06
3. HS 542 (C) 01

Mean

o t.o
65.6
64.5
64.0

oJ.z
61.2
62.5
62.3

64.8
63.6
oJ.o
64.0

63.3
63.5
63.5
63.4

Restricted lrrigation, Late Sown
1. VL 892 (C)
2. HS 4e0 (C)

Mean

03
02

62.5
o t.z
61.9

oJ. tt

59.6

61.7

o t.z
ou.o

60.9

62.s
60.5

61.5

Table 27: Extraction Rate (%) of T.aestivum genotypes in North Western Plains Zone
AVT's

Variety code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!ftget94 Timely Sqryl
1. HD 2e67 (C)
2. DPW 621-50 (C)
3. WH 1105 (C)

4. DBW 88 (C)
s. HD 3086 (C)

Mean

01

uz
03
05
04

67.2
68.6
bb. /
696
69.6
68.3

68.1
ot.z
oo. I

bb. /

oo. I

66.8

66.7

66.5
68.5
67.2
67.5

66.8

675
o/.o
68.1

67.8

68.6 67.5
68.1 68.3
68.2 67.0
66.2 67.7
67.9 67.8
67.8 67.7

!q!94e4 Late Sown
1. WH 1021 (C)
2. HD 305e (C)

3. DBW 90 (C)
4. WH 1124 (C)

Mean

09
11

16

10

ov.z
69.8

7i .1

69.6

70.2
69.6
71 .8

68.9
70.1

71 .6

72.1

72.3
72.5
72.1

68.3
69.6

69.6
69.2

71 .8

69.6
70.5
70.2

69.6
70.6
70.4
70.3
70.2

Rainfed, Tl4qe11IoWn
1. WH '1 164

2. PBW 644 (C)

3. WH 1080 (C)
Mean

05
06
01

69.2
70.1

69.6
69.6

68.1
oY. I

oY. I

68.8

68.8
68.7
67.9

67.9
69.3
69.1

68.8

Restricted !L4gellon, Timely Sown
1 MP 1277
2. PBW 644 (C)

3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

68.5 68.8
o/.v ob.3
67.6 68.4
69.1 70.6
69.6 70.5

68.5 69.4

05
01

04
02
03

o:J.z

ov.b

70.5
/ t.c
70.1

70.1

70.5
68.6
70.1
70.8

70.0

69.2
69.1

68.5
70.1
70.6

69.s
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Table 28: Extraction Rate (%) of f.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pusa Sabour Mean

Rainleqr Timely 9py1
1 C 306 (C)
2 K8027 (C)

3. HD 2888 (C)

Mean

04
05
n?

72.1

70.1

718
71.3

72.5
71 .3

70.3

71.4
72.1

73.1

72.7
7'l.7
71.4

71.9

Tabfe 29: Extraction Rate (%) of r.aestivum genotypes in centralZone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

lrrigated, limgly Sown
1. GW 322 (C)
2. Ht 1544 (C)

Mean

09
07

70.8
713
71.1

72.2
72.5

72.4

7n1

69.6

06.6
69.1

69.0

71 8 70.5
73.3 71.3

72.6 70.9

lrrqgaled, La@ Sown
1 . MP 4010 (C)
2 ND 2864 (C)
3. HD 2e32 (C)
4. MP 3336 (C)

Mean

04
05
UJ

uz

68.1
06.o
68.4
67.8

68.2

69.8
69.2
70.1
70.2

69.8

70.6
70.5
71.3

70.5

06. d

68.8
oo.o
68.2

68.2

70.1
ov.b
68.5
i/ U.O

69.7

69.3
69.4
68.9
69.6

69.3

Tabfe 30: Extraction Rate (%) of T.aestivum genotypes in PeninsularZone AVT's
Variety Pune Dharwad Niphad Mean

lrrigated, Time!y Sown
1. MACS 6222 (C) 06
2. MACS 6478 (C\ 05

Mean

72.5
/ t.o
72.1

oY.o
69.1

69.4

70.8
70.1

70.5

71.0
70.3

70.6

Rainfed, rjq{y q9!vl1

1. NtAW 2030
2. Nr 5439 (C)
3. NrAW 1415 (C)
4. UAS 347 (t)

Mean

Ub 72.5
71.2
/ t.o
69.5

71.2

72.5
71.2
71.6
69.5

71.2

Restrrctgq t4galig4, Timely Sown
1. Nr 5439 (C) 05
2. N|AW 1415 (C) 02
3. DBW e3 (r) 08

Mean

72.5
71 .8

72.6

72.3

70.3
70.6

70.1

71.2

71.7

72.1

71.2
70.8

71.4
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Tabfe 31: wet Gluten (%) of r.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan

!rr!sqte!, Ilqely Sowq!!glt f erti!'!y
1. HS 562
2 VL 804 (C)

3 VL e07 (C)

4 HS 507 (C)

5 HPW 349 (C)

Mean

01

03
05
UO

04

21.5
27.3
28.1

24.0
25.7
25.3

19.1

21.2
21.0
20.8
19.5
20.3

24.8
29.3
26.5
25.5

21.8
25.6

21.8
25.9
25.2
23.4

22.3
23.7

Rarl!q4, TimeIy Sqly!1, LogqFertr!rly
1. HS 562 01 21.3
2 VL 804 (C) 03
3. VL 907 (C) 05
4. HS 507 (C) 06
5. HPW 349 (C) 04

Mean

zz.6
24.3
23.9
25.7
23.6

,1 R ?

18.6
19.0
18.4
18.8
18.6

19.9
27.1

23.4
24.0
zz.d
23.4

19.8
22.8
22.2
22.1
22.4
21.9

Rainfed, Early Sowl
1. VL 829 (C) 04
2 HPW 251 (C) 06
3. HS 542 (C) 01

Mean

24.2
24.9
239
24.3

1o.I
18.4
z t.o
19.7

22.1
20.3
zz.6
21.7

21.8
21.2
22.8
21.9

Res[qtqd lrrigation, Late Sown
1. VL 8e2 (C)

2. HS 4e0 (C)

Mean

03

02

21.4
20.4

20.9

20.7
10 R

20.3

zz.o

21.1

20.6

20.9

20.8

Table 32: Wet Gluten (%) of T.aestivum genotypes in North Western Plains Zone AVT 's
variety code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

l4rigqted, Timely Spryl
1. HD 2967 (C) 01

2. DPW 621-50 (C) 02
3. WH 1 105 (C) 03
4. DBW 88 (C) 05
5. HD 3086 (C) 04

Mean

24.3
zo.u
248
27.1
25.5
25.5

28.7
29.8
28.8
30.7
32.7
30.1

27.4
28.7
zt.3
28.1

29.5
28.2

22.0
zo.3
24.4
24.9
24.6
24.4

28.0 26j
29.0 28.0
28.0 26.7
26.7 27.5
24.4 27.3
27.2 27.1

lrrigated, Late Sown
1. WH '1021 (C)

2. HD 305e (C)
3. DBW eo (C)

4. WH 1124 (C)

Mean

09
11

15

10

31.7
29.1

29.9
28.3
29.8

34.8
52.O
2.7 4

35.2

29.9
29.7
28.6
28.4
29.2

zY. I

27.1

26.1

26.0
27.1

29.1

256
26.6
25.0
26.6

31.2
29.3
28.8
29.0
29.s

Rai{ed, Tqlnely Sown
1. WH 1 '164

2. PBW 644 (C)
3. WH 1080 (C)

Mean

06
nl

34.7

JU. Y

33.1

35.0
36.5
35.7
35.7

27.4 32.4
23.7 31.3
22.4 29.7
24.5 31.1

Rest4 ctgfrri gationJim ely Sown
1 . MP 1277
2 PBW 644 (C)

3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

05
01

04
02
03

J3.Z
32.4
32.2
29.5

31.3

JC.U

JU.Z

36.4

33.6

21.8
zz.o
24.2
zc.o
zz.3
23.3

23.7 27.4
26.8 28.5
25.7 29.4
24.3 28.1
23.9 28.1

24.9 28.3
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Tabfe 33: Wet Gluten (o/d of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kqnpur pusa Sabour Mean

Raiqlqd, Timely Sown
1 C 306 (C) Oi
2 K8027 (C) 05
3. HD 2888 (C) 03

Mean

26.2
27.5
27.8

27.2

?2n

34.8

33.0
30.0
256
29.5

30.7
31.3
29.5

30.5

Table 34: Wet Gluten (%) of T.aestivum in Central Zone AVT's
Variety Code Lndore Kota Junagarh P'Kheda Vijapur

lrrlga!e{,fimely Sqry4
1. GW 322 (C)

2. Ht 1544 (C)

Mean

25.4
28.1

26.8

no

07
24.4
24.5

24.5

288
?n7

29.8

34.4
34.9

34.7

28.6 28.3
29.9 29.6

29.3 29.0

lrrigated, Late Sown
1. MP 4010 (C)

2. HD 2864 (C)
3. HD 2e32 (C)

4. MP 3336 (C)

Mean

04
05
03
02

30.9
29.8
327
32.7

31.5

1.7 n

<< tl

36.3

35.7

?n?

55. I

32.8

34.6
?1 0

341

34.1

52. I

?2 I
?E ,A

34.3

34.5
31.4
34.0
34.7

33.7

Tabf e 35: Wet Gluten (%) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Pune Dharwad Mean

ltrrgqte4, Timely Sown
1. MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

JJ.d

JZ. I

33.0

2..1 '7

32.4
32.4

32.9

33.4
32.1

32.7

8a4!ed, fqng[qgvv!
'1. NtAW 2030
2. Nr 5439 (C)

3. NrAW 1415 (C)

4. UAS 347 (D

Mean

UO

1?
28.0
24.3
27.3
24.4

26.0

28.0
24.3
27.3
24.4

26.0

Beqtlretgd I r4!gqtlon Jim ety Sqwn
1 Nt 5439 (C) 05
2. N|AW 1415 (C) 02
3. DBW 93 fl) 08

Mean

28.9
31.4
JZ.Z

30.8

32.8
JJ.U
34.4

33.4

28.1

27.3
JLO

29.0

29.9
30.6
32.7

31.1
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Tabfe 36: Dry Gluten (%l of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan Mean

Irrigated, Timg!1r SpryI.!ig!l FgrtiIity
1. HS 562
2. VL 804 (C)
3. VL 907 (C)
4 HS 507 (C)

5 HPW 349 (C)

Mean

01

03
05
06
04

8.6
8.8
77
8.3
8.1

o.6

o.z
6.5
6.6

8.0
9.'1

8.6
8.2
7.4
8.3

7.1

8.2
8.2
7.4
7.4
7.7

&aLnfq!,TLm ely Sown, Lorru Fertjljly
'1. HS 562
2 VL 804 (C)
3. VL 907 (C)
4. HS 507 (C)
5. HPW 349 (C)

Mean

0'1

03
05
06
04

6.9
1t

7.6
7.5
d.J
7.5

5.6
5.8
5.9
o.u
o.z
5.9

6.6

7.7
7.6
7.4
7.5

6.4
7.2
7.1

7.0
7.3
7.0

Rainfe4, Early Sown
1. VL 82e (C)

2. HPW 251 (C)

3. HS 542 (C)

Mean

04
06
01

7.9
o.z
/.o
7.9

6.6
6.4
7.1

6.7

7.4
6.8
7.4
7.2

7.3
7.1

7.4
7.3

Restricted lrrigetio!, Late Sown
1. VL 8e2 (C)
2. HS 4e0 (C)

Mean

03
vz

o.Y

6.8

6.9
6.5

6.7

o.o
7.4

7.0

6.8
6.9

6.8

Ielfe 37: Dry Gluten (%l of T.aestivum genotypes in North Western Plains Zone AVT 's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

|rrig4tqqr !!!e!y 99yn
1. HD 2967 (C)
2. DPW 621-50 (C)
3. WH 1105 (C)

4. DBW 88 (C)

5. HD 3086 (C)
Mean

01

02
n2

05
04

8.7
8.4
Y.Z

8.4
8.4

9.3
9.9

10.2

10.6
9.9

Y. l

9.1

v.5
9.5
9.4

'7Ar-T

8.9
8.5
8.5
8.3
8.3

9.8
9.5
8.9
7.9
9.2

8.6
9.4
9.0
9.3
8.9
9.0

lrrigated, Late Sown
1. WH 1021 (C)

2. HD 305e (C)

3. DBW e0 (C)
4. WH 1124 (C)

Mean

nq

11

tc
10

10.0
10.0
10.0
9.5
9.9

44 AI t.t

11 .7

10.2
I I.O
11.2

Y.O

10.2

9.4

9.7

v.z

8.8
8.8
9.0

9.2 9.9
8.9 10.0
9.0 9.5
8.4 9.6
8.9 9.7

B?rnled, fiqe[19pv,rn
'1. WH 1 '164 05
2. PBW 644 (C) 06
3. WH 1080 (C) 0'1

Mean

I 0.3
10.4

10.2

11 .5

11.7
I t.o
11.6

9.0 10.3
7.4 9.8
7.3 9.6
7.9 9.9

ResJlclgd lrrigation, Timely Sown
1. MP 1277
2. PBW 644 (C)
3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

01

04
02
03

Y.O

10.3
10.5
10.1
9.4

10.0

10.9
10.3
1 1.5

9.8
I t.o

10.8

7.1

7.7
8.2
8.4
7.4

7.8

7.8
8.5

7.8
7.7

8.1

8.9
9.2
9.7
9.0
9.0

9.2
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Tabfe 38: Dry Gluten (%) oI T.aestivum genotypes in North Eastern Plains Zone AVT's

laiqfqd, [41t!y $own
1. C 306 (C)

2 K8027 (C)

3 HD 2888 (C)

Mean

o4
nq,

n?

8.4

95
9.1

1 0.9
12.0
12.4

11.8

Y.O
qR

6.O

9.3

9.6
10.4
10.2

10.1

Tabfe 39: Dry Gluten (%l of T.aestivum genotypes in CentralZone AVT's
Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

lrrigglgQ! limely Spwn
1. GW 322 (C) 09
2. Ht 1544 (C) 07

Mean

79
79
7.9

8.1

9.4

8.8

9.1

9.8

9.5

10.7
11 .2

11.0

9.'1

v.b

9.4

9.0
9.6

9.3

lrylgaled, L4ejqry!
1. MP 4010 (C)
2. HD 2864 (C)
3. HD 2e32 (C)
4. MP 3336 (C)

Mean

04
05

02

10.1

9.4
1 0.3
10.5

10.1

117
10.5
1 1.8

11 .3

11.3

10.8
9.8
IU.Y

10.9

10.6

10.7
10.2
tu.o
I t.J

10.7

1 1.5 1 1.0
98 9.9
10.8 10.9
11.1 11.0

10.8 10.7

Table 40: Dry Gluten (%l of T.aestivum genotypes in Peninsu lar Zone AVT,s
Variety Gode Pune Dharwad Niphad Mean

!ryigated,Timely Sqryl
1 MACS 6222 (C) 06
2. MACS 6478 (C) 05

Mean

10.9
9.9

10.4

10.4
10.0

10.2

10.2

10.2

10.2

10.5
10.0

10.3

Rainfed, r4q{y99ry!
1. NtAW 2030
2. Nr 5439 (C)
3 N|AW 141s (C)

4. UAS 347 (t)

Mean

06
13

10
n6

d.v
8.2
8.6
7.9

8.4

8.9
8.2
8.6
7.9

8.4

Beqtrrctgd I rrigationJimely Sown
1. Nr 543e (C)
2 N|AW 141s (C)
3. DBW 93 (r)

Mean

05
02
08

9.6
'10.6

IU.J

10.2

10.7
11.5
1 1.6

11.3

9.2
10.2

11.0

10.1

9.8
10.8
11.0

10.5
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Tabf e 41: Gluten Index (%) of r.aestivum genotypes in Northern Hill Zone AVT's

Variety Code Almora Shimla Malan Mean

1 HS 562
2 VL 804 (C)
3. VL e07 (C)

4 HS 507 (C)
5. HPW 349 (C)

Mean

01
n?

06
04

66
OU

68
81

70

62
65
62
bb
69

74

60
58
67
85
69

80
52
49
72
89
68

nq!I!g{ Timely 9qwn, Low Fertility
1. HS 562
2 VL 804 (C)
3. VL e07 (C)
4. HS 507 (C)

5. HPW 349 (C)
Mean

01

03
05
06
04

79
63
45
57
86
66

69
53

68
83
66

76
61

57
66
80
68

81

68

74
72
72

Rainfed, Early Sown
1. VL 829 (C) 04
2. HPW 251 (C) 06
3. HS 542 (C) 01

Mean

59
70
73
67

ol
80
68
70

4i
AA

60

67
81

72

Begficted lqiqeliglr, Late Sown
1. VL 892 (C)
2. HS 4e0 (C)

Mean

UJ

02
54

54

63
55

59

ov
60

65

65
53

59

Table 42: Gluten lndex (%) of T.aestivum genotypes in North Western Plains Zone AVT 's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrygaled, Timely Sqryq
1. HD 2967 (C) 01

2. DPW 621-50 (C) 02
3 WH 1 105 (C) 03
4. DBW 88 (C) 05
5. HD 3086 (C) 04

Mean

80
77
80
80
88
81

77
76
81

82
80
79

79

79
84
83
79

70
t6
80
80
83
78

/J

60
87
74
79

82
8'1

78
80
'7A

79

lrrigated, Lqlg tqryI
'1 WH 1021 (C)

2. HD 305e (C)
3. DBW 90 (C)

4. WH 1124 (C)
Mean

09
11
14

10

48

77
76
70

54
80
78
78
73

65
dJ
db
6Z

79

78
77
80
73

48
80
68
80
69

51

80
80
74
71

Rainfed, ftmgly Sown
1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

Mean

05 44
06 55
AAut to

58

co cc
64 55
86 79
69 63

45
76
61

75 77
63 57
69 74
75 73
77 66

72 69

ol
57

od
oo

67

88
49

85
54

68

05 76
01 58
04 82
02 64
03 68

70

&eqqietgd |ry!94!!e!, Timely Sown
1. MP 1277
2. PBW 644 (C)

3. WH 1080 (C)
4. HD 3043 (C)

5. WH 1142 (t)

Mean
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Tabfe 43: Gluten Index (%) of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Mean

!a!nfq{, !!f ely Sown
1 C 306 (C)
2.K8027 (C)
3. HD 2888 (C)

Mean

AA

tt{

4tr.

55
60

53

64
43
50

52

EA

53

55

54
50
56

54

Table 44: Gluten Index (%) of T.aestivum genotypes in CentralZone AVT's
Variety Code lndore Kota Junagarh P'Kheda Vijapur Mean

lrrigaGd, Timely Sqryl
1. GW 322 (C)
2. |t 1544 (C)

Mean

46
A1nl

44

56
A-7

52

58
49

54

09
07

.+o

44

45

43
55

49

58
49

54

lrrigated, Lale Sqrr4
1. MP 4010 (C)
2. ND 2864 (C)
3. HD 2e32 (C)
4. MP 3336 (C)

Mean

04
05
tt<

02

52
67
64
47

58

54

65
78
44

60

48 56
54 61

52 63
47 40

50 55

57
74

54

65

47
83

49

59

Tabfe 45: Gluten Index (%) of T.aestivum genotypes in PeninsularZone AVT's
Variety Code Pune Dharwad Niphad

I rri gated, T i1n gly !ely!
1 MACS 6222 (C) 06
2 MACS 6478 (C) 05

Mean

46
54

50

38

45

54
54

54

46
57

52

Rainfed, Timely Sown
1. NtAW 2030
2. Nr s439 (C)
s. NrAW 1415 (C)

4. UAS 347 (t)

Mean

62
59
73
70

66

oz

66

06

'10

ntr

&eqtJietgd I rrigation, Ti4qly lown
1. Nr 5439 (C) 05
2. N|AW 1415 (C) 02
3 DBW s3 (r) 08

Mean

55
85
45

62

56
76
44

59

56
78
46

60

73
48

60
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Biscuit Quality (Table 46 - 55)

More than two hundred samples of AVT (2no year) and checks

representing different locations were evaluated for biscuit making quality. The

data is presented in table 55-66 for biscuit diameter and spread factor. The

samples of AVT (llnd year and checks) were evaluated from all centres from each

zone representing all the conditions as lTS, lLS, RILS and RTS. Baking test was

conducted from pooled samples of all the replications of a condition and two

parameters as biscuit diameter and spread factor were recorded. The flour was

extracted from all the entries using Quadrumet Senior Mill with the average

extraction rate of -70o .

Varieties from RILS conditions from NHZ exhibited higher spread factor

(average 10.04) as compared to other conditions in the zone as exhibited earlier

years also. The highest average spread factor was exhibited by HS490 (RlLS,

NHZ) (>11.41). This also exhibited lower SKCS Hardness Index indicating its

higher potential towards biscuit making. Besides HS490, there was no variety in

the trial with soft grain texture and high spread factor (t9.0). In NWpZ, higher

spread factor was observed in ILS conditions with the average value of 7.80 and

the highest average value was recorded in Delhi (8.63). Overall, like previous

year, only one variety (HS490) showed soft grain characteristics and higher

spread factor, hence there is need to incorporate soft grain characteristics in

entries belonging to other zones to improve biscuit making quality.
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Tabfe 46: Biscuit Diameter (cm) of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Malan Mean

lryigalq4, Timely Sqwn tlgj Fertility
1. HS 562
2. VL 804 (C)
3. VL 907 (C)

4. HS 507 (C)

5. HPW 349 (C)

Mean

01

03
AA

UO

04

8.00
7.70
7.85
793
7.80
7.86

7.95
7.75
7.83
7.83
7.90
7.85

7.25

7.48
7.40
7.65
7.44

7.73

7.73
7.72
7.72
7.78
7.72

Ralnfed, ffmgly Sown, Low Fertility
'1. HS 562
2 VL 804 (C)

3. VL 907 (C)
4. HS 507 (C)
s. HPW 349 (C)

Mean

01

03
05
06
o4

7.90
7.78
765
7.70
7.25
7.66

7.65
7.78
7.98
7.90
8.13
7.89

7.50

7.45
7.60
-7 

^tr.
7.50

7.68
7.78
7.69
7.73
7.6'l
7.68

Rainfecl, Farly Sown
1. VL 829 (C)
2. HPW 251 (C)

3. HS 542 (C)

Mean

04
Ub

01

7.87
7.69
7.65
7.73

7.60
7.76
7.89
7.75

7.29
7.69
7.57
7.52

7.59
7.71

7.70
7.67

Restricted lIILI tro!1, Late Sown
1. VL 892 (C)
2 HS 490 (C)

Mean

02
8.06
6.JJ

8.19

7.60
8.28

7.94

757
8.17

7.87

7.74
8.26

8.00

Table 47: Biscuit Diameter (cm) of Laesfivum genotypes in North Western Plains Zone AV'
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigated, Timely Sown
1. HD 2967 (C) 01

2. DPW 621-50 (C) 02
3. WH 1 105 (C) 03
4 DBW 88 (C) 05
5. HD 3086 (C) 04

Mean

7.50 7.75

7.64
7.46
7.56
7.56

7.49
7.30
7.67
7.78
'7 trA

7.56

7.00
742
7.77
7.59
7.61
7.48

7.67
7.89
/.ou
7.71

7.67

7 .46 7.44
7.68 7.49
7 .75 7.74
4.21 6.93
3.87 6.86
6.19 7 .29

Irrigated, Lqlg Sqryll
'1. WH 1021 (C)

2. HD 305e (C)

3. DBW e0 (C)
4. WH 1124 (C)

Mean

8.01 7.70
7.59 7.49
7 .32 7.51

7.54 7.68
7.61 7.59

09
11

'10

/.o I

7.36
757
7.66
7.55

7.59

7.07
7.75
7.43

7.71

7.64
7.85

7.75

7.56
752
7.75
/.oo
7.62

8qq4!e{, Timely Sown
1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

Mean

05
06
01

7.57
7.49
7.47

7.31

7.32

7.31

7.52 7.39
7.34 7.41

7.50 7.49
7.45 7.41

&estrjcted lryiga!!qn, Timely Sown
I MP 1277
2. PBW 644 (C)
3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

04
nq

UJ

04
05

765
'7 A1r.aJ

7.42
7.64
7.58

7.54

7.71

7.49
7.74
/.bJ
/.o I

7.63

7.58
7.51

7.67
7.22
/.c I

7.50

7.43 7.59
7.57 7.50
7.51 7.58
7.58 7.52
7 .25 7.49

7.47 7.53
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Tabfe 48: Biscuit Dia_Ee'le{qml of T.aestivum genotypes in North Eastern Plains Zone AVT

Variety Code Kanpur Pusa Sabour Mean

B4ded, rtmely!ety!!
1 C 306 (C)
2. K 8027 (C)

3 HD 2888 (C)

Mean

04
05

6.81
7.24
7.30

7.12

7.08
682
6.95

6.95

7.23
7.21

7.07

7.17

7.04
7.09
7.11

7.08

Tabfe 49: Biscuit Diameter (cm) of r.aestivum genotypes in central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

Irrigaled, Timely qq!4
1 GW 322 (C)
2. Nt 1544 (C)

Mean

09 7.25 7.19
07 6 88 6.80

7.06 6.99

7.03

6.96

7 .11

6.84

6.97

7.01

708
7.04

7.11

6.90

7.01

lrrigated, lete Sown
1. MP 4010 (C)

2. HD 2864 (C)
3. HD 2932 (C)
4. MP 3336 (C)

Mean

04

03
02

7.09
7.09
7.24
7.25

7.17

6.99
7.28
7.12
b.vJ

7.08

7.18
7.15
7.30
710
7.18

7.08
7.21

7.21

7.01

7.13

7.07
/.Jb
7.09
7.07

7.15

7.08
7.22
7.19
7.07

7.14

Tabfe 50: Biscuit Diameter (cm) of T.aestivum genotypes in PeninsularZone AVT's
Variety Code Pune Dharwad Niphad Mean

I rri g ate{, T i4qely Sgyvn
'1 MACS 6222 (C) 06
2. MACS 6478 (C) 0s

Mean

7.15
705
7.'lo 7.45

7.14
7.13

7.13

7.23
7.23

7.23

Rainfed, TJmely 9own
1. NtAW 2030
2 Nr 543e (C)

3 NIAW 1415 (C)

4 UAS 347 (t)

Mean

06
13

10
7.28
t.zo
7.12

7.22

7.01

7.48
7.53
7.40

7.35

7 .11

7.20
7.60

7.30

7.01

7.29
7.33
7.37

7.29

eeq!4cted lrrigation, Timely Sown
1 Nr 5439 (C) 05
2. N|AW 141s (C) 02
3. DBW e3 (r) 08

Mean

7.18
7.44
7.19

7.27

7.18
7.44
7.19

7.27
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Table 51: Biscuit Speard Factor of T.aestivum genotypes in Northern HillZone AVT's

Variety Code Almora Shimla Mean

trtgelg4 Tiqely Sgng1 L!gl1 pe4{!y
1 HS 562
2 VL 804 (C)
3. VL 907 (C)

4 HS 507 (C)

5 HPW 349 (C)

Mean

01

03

UO

04

9.22
7.74
9.10
d.bu
8.43
8.64

9.22
838
8.58
8.17
9.24
8.72

6.79

|.ol
7.22
7.46
7.29

8.4'l
8.06
8.45
8.03
8.38
8.21

Ra@lqd. Timgly Sgyrrl, Low Fertility
1. HS 562
2 VL 804 (C)

3. VL e07 (C)
4. HS 507 (C)
5. HPW 349 (C)

Mean

0'1

06
04

8.90
8.29
7.75
8.00
7.20
8.03

8.38
8.89
9.1 1

Y.tz
tv.5z
9.28

7.41

7.27
7.41
7.01

7.28

8.23
8.59
8.04
8.38
8.18
8.20

&4infed. Early Sown
1. VL 829 (C)

2 HPW 251 (C)

3. HS 542 (C)
Mean

04
UO

0'1

R 1?

7.46
7.97

796
9.27
8.89
8.70

o.zo

R 1A

8.53

8.12
8.91

8.18
8.40

Restlsted lrrigation, Lqte Sown
1. VL 8e2 (C)
2. HS 4e0 (C)

Mean

tt<

02
954
11.29

10.41

8.06
44 JAI t.la

9.90

8.41
rl.lv

9.80

8.67
11.41

10.04

Table 52: Biscuit Speard Factor of f.aesfivum genotypes in North Western Plains Zone AV'

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

Irrigated,Ilqely. qryn
1. HD 2967 (C) 01

2. DPW 621-s0 (C) 02
3 WH I 105 (C) 03
4. DBW 88 (C) 05
5. HD 3086 (C) 04

Mean

7.95
8.41
Y. tz
8.17
6. /b
8.48

8.01
755
7.11

7.65
7.29
7.52

7.78
721
8.03
7.94
7.00
7.59

562
7.15
7.06
7.25
6.52
7.08

7.07
7.77
8.17
4.15
J. CO

6.15

7.29
7.62
7.90
7.03
6.98
7.36

lrrigate{,!q!q Sorylt
1. WH 1021 (C)
2. HD 3059 (C)

3. DBW 90 (C)

4 WH 1124 (C)
Mean

no

11

tc
10

7.83
7.53
7.27
8.96
7.90

7.78
7.37
6.50
7.47
7.28

8.69
8.06
9.18
8.61
8.63

/.JU
761
8.36
7.79
7.76

8.07
7.60
6.68
7.44
7.45

7.93
7.63
7.60
8.05
7.80

&a14fed, Timely Sown
1. WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

Mean

05
UO

01

6.94
7.91
AOn

7.25

7.21

6.98

7.48 7.05
7.02 7.38
7.40 7.15
7.30 7.18

&eqlricte{ !q!ggtio!, Timely Sown
1 . MP 1277
2. PBW 644 (C)

3. WH 1080 (C)

4. HD 3043 (C)
5. WH 1142 (t)

Mean

UC

01

04
UZ

03

689
7.27
/.db
7.49

7.51

8.58
7.80
o.oz
7.72
8.34

8.21

8.02
/.ou
8.05
6.46
7.24

7.47

7.23 7.97
7.47 7.44
7.27 7.80
7.44 7.37
6.71 7.44

7.23 7.61
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Table 53: Biscuit Speard Factor of f.aesfivum genotypes in North Eastern Plains Zone AVI
Variety Code Kanpur Pusa Sabour Mean

R4ded, Tirygly9evv!
1 C 306 (C)
2.K8027 (C)

3 HD 2888 (C)

Mean

04
05
03

5.46
6.07
6.87

6.13

5.86

6.54

5.92

6.49
6.43
5.98

6.30

5.94
5.95
6.46

6.12

Iglle 54: Biscuit Speard Factor of r.aestivum genotypes in centralZone AVT's
Code Indore Kota Juna P'Kheda Mean

lrigale{, Timely Qown
1. GW 322 (C) 09
2. Ht 1544 (C) 07

Mean 6.08

o.o I

509
5.85

6.80
582
6.31

o.o I

7.46

7.03

6.52
6.14

6.33

6.30
6.47

6.38

lrrrg4ted, Lqle.qwn
1. MP 4010 (C)

2. HD 2864 (C)
3. HD 2e32 (C)

4. MP 3336 (C)

Mean

04
05
03
02

6.18
O.UU

o.u I

6.57

6.19

5.78
6.51
6.56
5.46

6.08

o.o5
6.75
6.90
6.68

6.74

7.14
8.48
6.88

7.27

6.60
7.00
6.42
o.26

6.57

6.47
6.95
6.55
6.31

6.57

Tabf e 55: Biscuit Speard Factor of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrriga!e{,Iqely Sow4
1 MACS 6222 (C\ 06
2. MACS 6478 (C) 05

Mean

6.43
6.34

6.38

6.64
7.04

6.84

6.08
o.6z

6.45

6.38
6.73

6.56
Rainfed, Timely Sown

1. NtAW 2030
2. Nr 5439 (C)
3 NIAW 1415 (C)
4. UAS 347 (t)

Mean

UO

13

10

05

7.05
641
5.87

6.44

6.05
7.44
7.78
/. to

7.11 6.71

6.05
7.02
6.97
6.62

6.75
Resttictedf rri g atio n, Itlqely Sown

1. Nr 5439 (C) 05
2. NIAW 1415 (C) 02
3. DBW 93 (r) 08

Mean

o.zz
6.92
6.49

6.54

6.22
6.92
6.49

6.54
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Pasta Quality (Table 56-61)

Pasta product (macaroni) was prepared from all the 2no year AVT entries

including checks. Samolina was extracted and purified from all the centres in ITS

conditions of NWPZ & CZ and also RTS condition of PZ. The semolina samoles

of all the respective centres of each zone and sowing condition were mixed and

macaroni were prepared from the composite samples. For the evaluation of

macaroni cooking quality (Table 56-58), various parameters like cooking time,

water absorption, water uptake ratio, gruel solid loss and stickiness were

considered. Apart from these, sensory evaluation (Table 59-61)was carried out

where parameters like colour, texture, flavor, taste and based on these, overall

acceptability using '9' point hedonic scale was considered The cooking time

(minute : second) varied from 10 . 20 (HD 2967, tTS, NWPZ) to 12 : 30 (pDW

291, lrs, NWPZ). The water absorption was maximum in PDW 291 (12g %) and

minimum in HD 2967 (112o/o). The water uptake ratio ranged from 1.12to 1.29.

The lowest gruel solid loss was observed in PDW 233 (1.52 o/o) and the highest

was in WH 1105 (3.17 %). Out of fourteen samples, six samples were found

non-sticky (NS), six partially sticky (PS) and remaing two were sticky (S). The

2no year entry, HD 4730 (lTS, NWPZ) scored 7.0 on hedonic scale of g.0. Among

the checks, PDW 233 & PDW 314 (lTS, NWPZ), MPO 1215 & Hl 8737 (tTS, CZ)

and UAS 446 (RTS, PZ) scored >7.019.0.
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Tabfe 56: Pasta Cooking Quality of T. durum genotypes in North Western Plain Zone AVT's

Variety
(Min.:Sec.L (%)

Cooking Water
Code Time Absorption ,Yi!?' Gruetsotid

i;tJ Loss (%)
Stickness

Mean

lrrigated,Iiqely Sory!
1. HD 4730
2. PDW 233 (C)
3 PDW 291 (C)
4. PDW 314 (C)
5 HD 2967 (C)
6. WH '1105 (C)

PS
NS
PS
NS
J
S

z
6

a
'7

.+

11:50
12"05
12.30
11'.45
10.20
10.25

124
127
129
tzJ
112
113

1.24
1.27
1.29
1.23
1.12
'1.'1 3

1.97
1.52
2.05
1.84
3.'10
3.17

Tabfe 57; Pasta cooking Quality of r. durum genotypes in centralZone AVT's

Irrigatqq Timely !o*n
1 I1D 4728
2. HD 4730
3. Hr 84e8 (C)
4. MPO 1215 (C)
5. Hr 8737 (t)

b
.)

1

10"25
11 .10
1 0.50
11.40
1 '1:30

117
121
120
122
122

1.17
1.21
1.20
1.22
1.22

222
z.5J
2.81
t.o/
1.91

PS
PS
NS
NS
NS

Table 58: Pasta Cooking Quality of T. durum genotypes in peninsularzone AVT,s

Rainfed, Trrnely Sown
1. MACS 3927
2. AKDW 2997-16 (C\

3. UAS 446 (t)

PS
PS
NS

4
I

11

11:00
12'.20
12'00

119
128
tzo

1.19
1.28
|.zo

2si
2.12
1.72

Tabf e 59: Pasta Sensory Evaluation of T. durum genotypes in Nofth Western Plain Zone AVT's

Variety code coLouR TEXURE FLAVOuR raste o".o=ufffi|,r" RANK

lrrigated, Timely Sown
1. HD 4730
2. PDW 233 (C)
3 PDW 291 (C)
4 PDW 314 (C)
5 HD 2e67 (C)
6. WH '1105 (C)

z
6

8
7
4

8
9

7
5
5

4
1

5

10
'10

7
7
7
7

6

o
7
7
7
o

7
8
7
8
5
6

7.00
7.75
6.75
7.25
5.50

Tabfe 60: Pasta Sensory Evaluation of T. durum genotypes in CentralZone AVT's
lrrigated, Timely Sown

1.

z.

4.

5.

8

o

z

1

6

6

7

7

7

o

7

7

7

7

8

7

o

h

6

R

8

o

7

9

z

Tabfe 61: Pasta Sensory Evaluation ol T. durum genotypes in PeninsularZone AVT's
Rainfed, Timely Sown

HD 4728

HD 4730

Hr 8498 (C)

MPO 121s (C)

Hr 8737 (r)

6.50

6.25

5.75

7.50

7.25

1.

z.

4

9

11

o

o

8

o

7

7

7

7

7

MACS 3927

AKDW 2997-16 (C)

UAS 446 (r)

5

7

tt

6.00

6.75

7.50

8

5

z
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Product Evalution of f.aestivum entries in Special MABB Trial (62-100)

One entry and four checks were received from Ludhiana, Delhi, Karnal &

Dhaulakuan) of NWPZ, Likewise, one entry and four checks were received from

Kanpur & Pusa of NEPZ. ln cz (lndore, Powarkheda & Vijapur) and pZ (pune,

Dharuad & Niphad), one entry and five checks were received. These were

evaluated for chapatti and bread in all the centres and zones. Various aspects

covered in this chapter are chapatti quality (maximum score 10.0), phenol test

(maximum score 10.0), bread loaf volume (ml), bread loaf volume (ml)/dough

weight (g), bread quality (maximum score 10.0), extraction rate (%), wet gluten

(oh), dry gluten (%) and gluten index.

The data are presented in Tables 63-73 for NWPZ, Tables 74-85 for

NEPZ and Tables 86-97 for CZ+PZ. Data on High Molecular Weight Glutenin

Subunits (HMWGS) for all three situations are presented in Tables 98-100.
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Table 62: chapati Quality (Max-10) of r.aestivum in special Trial
(MABB Trial) in North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-s0 (C)

5. WH 1105 (C)

Mean

01

02

UJ

05

04

7.60

7.55

7.65

7.50

7.55

7.57

7.65

7 .71

7.75

7.65

7.60

7.67

7.55

7.45

7.50

7.40

7.45

7.47

7.45

7.50

7.60

7.45

7.50

7.50

7.56

7.55

7.63

7.50

7.53

7.55

Tabf e 63: Phenol Test (Max-10) of T.aestivum in Special Trial (MABB Triat)
in North Western Plain Zone

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean
Sr.
No.

lrrigated Timely Sown
1. PBW723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

5.0

5.5

5.0

6.5

6.0

5.6

6.5

5.0

5.0

6.0

5.5

5.6

6.0

6.5

6.0

7.0

7.5

6.6

5.5

6^0

5.5

6.5

6.5

5.0

5.8

5.8

5.4

6.5

6.4

6.0

Tabf e 64: Bread Loaf Volume (ml) of Laesfivum in Special Trial (MABB
Triaf) in North Western Plain Zone

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean
Sr.
No.

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

570

565

565

560

565

565

560

555

560

555

560

558

550

545

555

550

545

549

545

540

550

540

540

543

s56

551

558

551

553

554
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Tabfe 65: Bread Quality (Max-l0) of T.aestivum in Special Trial (MABB
Trial) in North Western Plain Zone
Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

6.95

6.80

6.85

6.67

6.77

6.81

6.67

6.60

6.72

o.ot
6.68

6.66

6.50

6.45

6.58

6.52

6.40

6.49

6.42

6.35

6.50

6.32

6.30

6.38

6.64

6.55

6.66

6.53

6.54

6.58

Tabfe 66: Bread Quality (ml) / Dough weight (g) of r.aesfivum tn special
Trial (MABB Trial) in North Western Plain Zone

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean
Sr.
No.

lrrigated Timely Sown
1. PBW 723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. wH 1105 (C)

Mean

01

02

UJ

05

04

3.40

3.37

3.37

3.34

3.37

3.37

3.34

3.31

3.34

3.31

3.34

3.33

3.28

3.25

3.31

3.28

3.25

3.27

3.25

3.22

3.31

3.22

3.22

3.24

3.32

3.29

3.33

3.29

3.30

3.30

Table 67: Extraction Rate (%) ol T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

68.2

68.6

69.5

68.1

68.4

68.6

69.6

70.2

71 .3

69.6

70.0

70.1

67.1

67.5

68.6

67.2

67.3

67.5

67.1

67.1

68.2

67.1

67.2

67.3

68.0

68.4

69.4

58.0

68.2

58.4
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Tabfe 68: wet Gluten (%) of r.aesfivum in Special rrial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2 PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1 105 (C)

Mean

01

02

03

05

04

29.4

28.6

29.7

29.1

28.4

29.0

30.1

333
34.1

34.5

32.5

32.9

25.1

29.6

zo.3

29.7

27.4

27.6

25.8

26.5

26.4

26.1

26.4

26.2

27.6

29.5

29.1

29.9

28.7

29.0

Table 69: Dry Gluten (%l of r.aesfivum in Special Triat (MABB Triat) in
North Western Plain Zone

Sr.
No. Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown
1. PBW 723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

9.4

9.2

9.4

10.1

10.2

9.7

9.8

118
1 1.6

11.9

12.1

11.4

8.2

8.9

9.9

8.4

9.9

9.1

8.3

8.7

8.8

85
8.2

8.5

8.9

9.7

9.9

9.7

10.1

9.7

Tabfe 70: Gluten Index (%l of T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2967 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

52

52

77

75

77

67

55

58

81

80

82

71

67

48

67

65

60

61

61

46

61

60

60

58

59

51

72

70

70

64
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Table 71: Yellow Pigment content (ppm) in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. wH 1105 (C)

Mean

01

02

03

05

04

3.91

4.01

3.41

3.11

3.23

3.53

4.05

4.15

3.57

3.31

3.43

3.70

3.73

3.81

3.68

3.43

3.51

3.63

3.81

3.92

3.71

3.52

J.OJ

3.72

3.88

3.97

3.59

3.34

3.45

3.65

Table 72: lron content (ppm) in special rrial (MABB Trial) in North
Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown
1. PBW723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

30.3

34.1

33.2

35.3

38.1

34.2

42.8

40.5

41.6

43.2

45.3

42.7

43.6

40.1

39.2

40.1

39.6

40.5

44.3

42.5

43.2

42.5

44.4

43.4

40.3

39.3

39.3

40.3

41.9

40.2

Table 73 Zinc Content (ppm) of T.aestivum in Special Trial (MABB Trial) in
North Western Plain Zone

Sr.
No.

Variety Code Ludhiana Delhi Karnal Dhaulakuan Mean

lrrigated Timely Sown

1. PBW 723

2. PBW 343 (C)

3. HD 2e67 (C)

4. DPW 621-50 (C)

5. WH 1105 (C)

Mean

01

02

03

05

04

28.8

29.5

28.1

31.3

34.5

30.4

48.8

35.6

36.5

39.2

41.3

40.3

28.6

36.1

35.2

36.5

37.2

34.7

30.0

37.5

37.7

36.3

40.5

36.4

34.1

34.7

34.4

35.8

38.4

35.5
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Tabfe 74: Ghapati Quality (Max-l0) of r.aestivum in speciat rrial (MABB
Trial) in North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2 HUW 234 (C)

3. Ht 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

7.66

769
7.95

7.60

7.70

7.72

7.50

7.84

8.1 0

7.50

7.65

7.72

7.58

7.77

8.03

7.55

7.68

7.72

Tabfe 75: Phenol Test (Max-10) of T.aestivum in Special Trial (MABB Trial)
in North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown
1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

0'1

04

05

60
5.5

2.0

60
5.5

5.0

5.5

5.0

15
7.0

6.0

5.0

5.8

5.3

1.8

6.5

5.8

5.0

Table 76: Bread Loaf Volume (ml) ol T.aestivum in Special Trial (MABB
Trial) in North Eastern Plain Zone

Variety Code Kanpur Pusa Mean
Sr.
No.

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2985 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

555

570

570

565

570

566

545

560

565

560

560

558

550

565

558

563

565

562
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Table 77: Bread Quality Score (Max-10) ol T.aestivum in Special Trial
(MABB Trial) in North Eastern Plain Zone
Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Ht 1563 (C)

4. HD 2985 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

6.61

6.92

6.95

685
6.88

6.84

6.45

6.72

6.82

6.67

6.75

6.68

6.53

6.82

6.89

6.76

6.82

6.76

Table 78: Bread Loaf volume (ml) /Dough weight (g) of r.aestivum in
Special Trial (MABB Trial) in North Eastern Plain Zone

Variety Code Kanpur Pusa Mean
Sr.
No.

lrrigated Late Sown
1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2985 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

J.J I

3.40

3.40

3.37

3.40

3.38

3.25

3.34

3.37

3.34

3.34

3.33

3.28

3.37

3.39

3.36

3.37

3.35

Table 79: Extraction Rate (%) of T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Gode Kanpur MeanVariety

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2985 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

69.7

70.5

69.2

70.1

69.9

69.9

68.8

69.9

689
69.6

69.2

69.3

59.3

70.2

69.1

69.9

69.6

69.6

IIWBR Progress Reporl, 2014-2015, Quality, Vot. tV - 174 -



Tabfe 80: wet Gluten (%) of r.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1 MMBL 283

2. HUW 234 (C)

3 Ht 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

25.4

24.9

25.8

26.1

26.9

25.8

34.1

34.5

33.2

32.8

J I.O

33.2

29.8

29.7

29.5

29.5

29.3

29.5

Tabf e 81: Dry Gluten (%) of r.aestivum in Special rrial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown
1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

UJ

02

01

04

05

8.1

8.4

8.9

9.1

9.3

8.8

11.0

11 .1

11.2

10.4

11.4

11.0

9.6

9.8

10.1

9.8

10.4

9.9

Tabfe 82: Gluten Index (%l of T.aestivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

71

69

59

65

62

65

63

61

55

59

57

59

67

65

57

62

60

62
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Table 83: Yellow Pigment Content (ppm) of Laesfivum in Special Trial
(MABB Trial) in North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3 Hr 1563 (C)

4. HD 2985 (C)

5 DBW 14 (C)

Mean

03

02

0'1

04

05

2.73

2.69

2.37

2.71

3.13

2.73

3.23

3.19

3.12

3.22

3.47

3.25

2.98

2.94

2.75

2.97

3.30

2.99

Tabf e 84: lron Content (ppm) of Laesfivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown
1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

UJ

02

01

04

05

38.5

45.6

41.2

40.2

43.5

41.8

41.0

49.2

42.5

43.5

47.6

44.8

39.8

47.4

41.9

41.9

45.6

43.3

Table 86: Zinc Content (ppm) of r.aesfivum in Special Trial (MABB Trial) in
North Eastern Plain Zone

Sr.
No.

Variety Code Kanpur Pusa Mean

lrrigated Late Sown

1. MMBL 283

2. HUW 234 (C)

3. Hr 1563 (C)

4. HD 2e85 (C)

5. DBW 14 (C)

Mean

03

02

01

04

05

40.3

43.2

37.5

35.6

41.7

39.7

49.4

47.1

40.2

40.2

46.5

44.7

44.9

45.2

38.9

37.9

44.1

42.2
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Tabfe 86: Chapati Quality (Max-10) of Laestivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

Central Zone Peninsular Zone

(E
q)

=
(E

o
o

E
GF

losz=

o
!,o
?
rzE

LG9=r:Eo-col:5Gqtr(E:o:ior-c
.= O-

oIt
o

C)

Sr.
No.

Variety

lrrigated Timely Sown

1 HD?e:2: 
05'' Lr19/5125

2 HD 3209 04

3 HD 2e32 (C) 0'1

4. Raj a083 (C) 02

s HD 2864 (c) 03

6 MP 3336 (C) 06

Mean

7.75 7 80

780 785

7 95 8'10

767 775

7 90 8.15

798 812

7.84 7.96

7 85 7.80

7 90 7.85

8.20 8.08

7 60 7.67

8 05 8.03

8 00 8.03

7.93 7.91

7 77 7.70 7.63

785 775 770

8'15 805 795

7.70 765 755

8 10 8.'10 8 00

8 20 8 05 7.90

7.96 7.88 7.79

7.70 7.75

7.77 7.81

8.05 8.07

7.63 7.65

8.07 8.0s

8.05 8.04

7.88 7.90

Tabfe 87: Phenol Test (Max-10) of T.aestivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

Central Zone Peninsular Zone

Variety
(E
o)

=
G
o)

o

G
I
o-vt,

LCE9=r
=scLEolYc:tGqc(!:G9o:=or€.=o:(L

o
o
O

Sr.
No.

lrrigated Timely Sown

n HD2932+ 
^tr' Lrl g/sr2s uJ

2 HD 3209 04

3. HD 2e32 (C) 01

4. Raj 4083 (C) 02

5 HD 2864 (C) 03

6 MP 3336 (C) 06

Mean

o.u

5.0

2.0

o.u

25

20

3.9

q6

15

55

'1.0

10

3.3

4.5

15

htl

,IE

t.3

3.3

5.5

4.8

1.7

5.8

1.7

1.5

3.5

5.5

50

10

AA

15

'1 0

3.3

o.u 5.u

v.v J.J

'1 5 2.0

5.0 60

10 15

'1 5 20

3.4 3.7

5.5 5.5

5.3 5.1

1.5 1.6

5.5 5.7

1.3 1.5

1.5 1.5

3.4 3.5
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Tabfe 88: Bread Loaf Volume (ml) of T.aestivum in Special Trial (MABB Trial) in
Central Zone and Peninsular Zone

Central Zone Peninsular Zone

(!
c)

=
o
o
o

E
GF

=G.= q)z=

TE

!t
o
F

\1 ELGiFacoE33ruG-E
!8s-gi6

o!t
oo

Sr.
No.

Variety

lrrigated Timely Sown

. HD2932+
' ' Lr19/5125

2. HD 3209

n6

04 560

565

570 565

555 565

a/a h/tl

605 590

570 565

565 560

573 569

563 560

560 565

570 570

s97 600

565 565

560 560

569 570

hhh h /h

560 570

575 575

610 595

575 570

570 565

576 575

567 565

565 s63

573 572

602 599

570 568

s65 563

574 571

3. HD 2932 (c) 01

4. Raj 4083 (c)

5. HD 2864 (C)

6. MP 3336 (C)

Mean

UJ

06

Go

=
(!
o
o

GIto
?
v!, L(EgFatroEEc3=aG-6;G

9O:iqr=.c.=o:o-
(l,
!,
oo

595

560

565

Tabfe 89: Bread Quality Score (Max-10) of T.aestivum in Special Trial (MABB
Trial) in Central Zone and Peninsular Zone

Central Zone Peninsular Zone

,ii. variety

lrrigated Timely Sown

I HD2932 * n6
' ' Lr19/5r25 ""
2. HD 3209 04

3 HD 2e32 (C) 01

4. Raj4083 (C) 02

5 HD 2864 (C) 03

6. MP 3336 (C) 06

Mean

6 62 6.98 6.82

6 80 6 67 6.82

6.90 7.10 7.05

7.50 7.67 7 40

6.77 7.00 6 85

6.70 6.70 6.77

6.88 7.02 6.95

6.81 675 685

6.76 6.95 6.77

7.02 705 7.12

7.52 7.70 785

6.87 6 88 7.10

6.72 680 700

6.95 7.02 7.12

7 10 6.90 6.85

7 05 6.92 6.84

7 .15 7.1',, 7.06

7.60 7.72 7.62

7 08 7.02 6.95

6.90 6.90 6.81

7.',15 7.09 7.02
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Table 90: Bread Loaf Volume (ml) /Dough Weigh (g) of T.aestivum in Special Trial
(MABB Trial) in Central Zone and Peninsular Zone

Central Zone Peninsular Zone

G
q,

=
G
o
o

(!
E
o
F

\1 E
LOgFSco=Ec

:3ts'qs-6:6
=o:5o=.c.=o,:o.

ott
oo

Sr.
No.

Variety

lrrigated Timely Sown

,, HD2932 +

' ' Lr19/5125

2. HD 3209

nq ??1

04 334

340 337

? ?.1 a. ?7

343 340

J.O | s.JZ

3 40 3.37

337 334

3.42 3.40

3.36 3.34

3.34 3.37

3.40 3 40

3.s6 3 58

3.37 3 37

3.34 3 34

3.40 3.40

3.43 3.38 3.37

3 40 3.37 3.36

3 43 3.42 3.41

3 55 3.59 3.58

3 40 3.40 3.39

3.37 3.37 3.36

3.43 3.42 3.41

2,27

3.34

343

3.64

343

340

3.44

3. HD 2932 (C) 01 3.37

4. Raj4083 (C) 02 3.55

5 HD 2864 (C) 03 3 34

6 MP 3336 (c) 06 3 3'1

Mean 3.37

Tabfe 91: Extraction Rate (%l of T.aestivum in Special Trial (MABB/NIL Triat) in
Central Zone and Peninsular Zone

Central Zone Peninsular Zone

,il Variety
(E
o

=
(E

o

E'(!

E
G

CL
(5

G

o
Y
G

o)

o
(J

lrrigated Timely Sown

, HD2932 + ^-t ' Lrl g/sr2s uc

2. HD 3209 04

3. HD 2e32 (c) 01

4. Raj4083 (C) 02

5. HD 2864 (C) 03

6. MP 3336 (C) 06

Mean

69 4 70.1

701 708

oY. / | u.z

70.5 71.2

691 698

688 691

69.6 70.2

69.2 69.6

71.3 70.7

69 6 69.8

72 5 71.4

68 2 69.0

67.9 68.6

69.8 69.9

69 6 69.9 69.7

72.5 71.4 71.1

69.9 70.5 70.2

73.2 72.2 71.8

69 1 69.6 69.3

68 3 69.1 68.8

70.4 70.5 70.2

69.8 70 2

705 713

7Q.1 71.5

71 6 71.8

69 6 70.2

69.1 69 8

70.1 70.8
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Tabfe 92: Wet Gluten (%l ot T.aestivum in Special Trial (MABB Trial) in Central
Zone and Peninsular Zone

Central Zone Peninsular Zone

G
o

=
(E

o
o

!t(Ee
e:o.=oz=

(!
E
o
F

v!, LG9==:easo-:5tgq[co-E I F gif
q)
t,
oo

Sr.
No.

Variety

lrrigated Timely Sown

a HD2932 +
' ' Lr19/5125

2. HD 3209

3. HD 2e32 (c)

4. Raj a083 (C)

5. HD 2864 (c)

6. MP 3336 (C)

Mean

05 316

04 30'1

01 296

02 308

03 289

06 298

30.1

5Z.l ZO.5

-^^a^ JZ.Z ZO.O

333 274

33 0 26.1

30 8 26.9

^a 
iJ l.o zt .Y

32.2 26.9

30.0 321

29.6 30 6

30.1 31 5

30.0 28.9

28.9 29.3

29.8 30 8

29.7 30.5

29.2 31.2 30.6

30 7 32.0 30.8

30.3 32.0 31.0

29 6 29.7 29.8

30 1 30.0 29.4

29 8 31.4 30.6

30.0 31.0 30.4

322

34.6

34.1

5U.b

305

32.6

Table 93: Dry Gluten (%) of T.aestivum in Special Trial (MABB Trial) in Central
Zone and Peninsular Zone

Central Zone Peninsular Zone

Variety
$
q,

=
G
€)

o

G
E'
o)
F

\1 It
L(!gFetrolEc336'qsEG=ts

! 3 F g d 5 i g
ott
oo

Sr.
No.

lrrigated Timely Sown

. HD2932 +

" Lr19/5125

2. HD 3209

NE

04

3 HD 2e32 (C) 0'1

4. Raja083 (C) 02

5. HD 2864 (C) 03

6. MP 3336 (C) 06

Mean

11.0 10.7

101 11 8

99 119

10 4 11.6

9 8 11.1

10.2 11 .7

',0.2 11.5

10.3 10 9

10.5 10 2

10.2 11.1

10.4 9 9

9.9 10.1

10.3 10 4

10.3 10.4

92

95

89

9.3

8.8

91

9.1

1'1 6 94 10.6 10.5

1 1 8 10.3 10.8 10.6

12.2 10.6 11.3 10.8

12 1 10 '1 10.7 10.6

10 8 9.9 10.3 10.1

10 6 10.4 10.s 10.4

1 1.5 10.'.1 10.7 10.5
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Table 94: Gluten Index (%) of T.aestivum in Special Trial (MABB/NIL Trial) in
Central Zone and Peninsular Zone

Central Zone Peninsular Zone

Go

=
G
o
o

!t
(!?-:.5.=oZE

G
E'
o)
F

\1E
L(EgFAcoE3=AqEG

!359i5
o
E
oo

Sr.
No.

Variety

lrrigated Timely Sown

. HD2932 +
' ' Lr19/5125 54

64

71

59

41

57

56

61

71

75

67

64

OJ

71

59

81

67

58

62

65

76

66

50

53

58

56

ol

44

61

71

oc

75

81

71

59

70

68

74

OJ

86

74

oz

71

66 62

65 63

68 67

81 78

69 68

55 53

67 65

2. HD 3209 04

3. HD 2932 (c) 01

4. Raj4083 (C) 02

5. HD 2864 (c) 03

6. Mp 3336 (c) 06

Mean

Table 95: Yellow Pigment Content (ppm) of T.aestivum in Special Trial (MABB
Triaf) in Central Zone and Peninsular Zone

Central Zone Peninsular Zone

i:. Variety
(E
o

=
$
c)

o

CE

E
o
vE

Ll!gbaEoEEc33AGEG;<t
2o:io=-c.=o:o-

o
E
oo

lrrigated Timely Sown

, HD2932 +
' ' Lr19/5125

tlh

2. HD 3209 04

3. HD 2e32 (c) 01

4. Raja083 (C) 02

5. HD 2864 (c) 03

6. MP 3336 (C) 06

Mean

2.85 3.10

2.81 3.01

269 281

2 19 237

271 293

2.43 2 69

2.61 2.82

2 72 2.89

2 69 2.84

2 43 2.64

2 27 2.28

2.59 2.74

2 51 2.54

2.54 2.66

2.77 2 93

271 287

2 59 2.77

2 05 2.21

2 59 2.81

233 251

2.51 2.68

2.77 2.83

2.70 2.77

2.56 2.60

2.16 2.22

2.64 2.69

2.40 2.47

2.s4 2.60

261

2.53

231

2.21

251

2.37

2.42
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Table 96: f ron Content (ppm) of T.aestivum in Special Trial (MABB Trial) in Central
Zone and Peninsular Zone

Central Zone Peninsular Zone

(5
o

=
(E

o
o

ot,
q,
F

\1 !tL|E9:=;{cLEolFc:t(Eqc.E:.E:o:=o=-c.=o:IL

o
E
o
o

il. Variety

lrrigated Timely Sown

, HD2932+
' ' Lr19/5125

2. HD 3209 04

3. HD 2e32 (C) 01

4. Ral 4083 (C) 02

5. HD 2864 (C) 03

6. MP 3336 (C) 06

360 314

39 6 41.2

37 2 422

41 2 45.3

406 453

38.2 43 1

38.8 41.4

33 0 33.5

40.2 40.3

39 3 39.6

40 1 42.2

42.2 42.7

37 5 39.6

38.7 39.6

34.7 40 6 38 5

40.3 44 4 41 3

39.5 43 6 41.2

386 41 3 40.5

41.1 46 3 41 2

42 5 46.1 43.6

39.5 43.7 41.1

37.9 35.7

42.0 41.2

41.4 40.5

40.1 41.2

42.9 42.8

44.1 41.8

41.4 40.5

tth

Table 97: Zinc Content (ppm) of T.aestivum in Special Trial (MABB/NlL Triat) in
Central Zone and Peninsular Zone

Peninsular Zone

Variety

lrrigated Timely Sown

IU
o)

=
G
o
o

E
(E

o)lgtrtr.!:Gf-c.=oo-oz=
o
ro
oo

, HD2932 +
' ' Lr19/5125

2. HD 3209

3. HD 2s32 (C)

4. Raj 4083 (c)

5. HD 2864 (c)

6. MP 3336 (C)

Mean

04

0'1

02

n?

06

40 1

425

382

41 6

40.6

39.2

40.4

428

461

41 6

44.4

453

43.5

44.0

35.4

42.8

38.7

41.7

41.2

40.2

40.0

27 8 36.9

43.5 44.0

39 2 39.7

42 5 42.8

42.1 42.7

41 .3 41.3

39.4 41.2

Central Zone

(5
E
oe
YLgF=s

oltg'rE
2o:=o
=o-

34.9 30.1 36 6 33.9

402 431 41 2 41.5

35 3 40.1 37 .6 37.7

392 436 386 40.5

38.1 43 1 38 2 39.8

367 41 2 39 1 39.0

37.4 40.2 38.6 38.7
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Table 98: High Molecular weight Glutenin Subunit of T.aestivum in Special Trial
(MABB Trial) in North Western Plain Zone

Sr.
No.

Variety Code Glu-
D1

Glu-
A1

Glu-
B1

Glu-1
Score

lrrigated Timely Sown

1 PBW723

2 PBW 343 (C)

3. HD 2967 (C)

4. DPW 62'1-50 (C)

5 WH '1105 (C)

01

02

03

05

a4

5+1 0

5+'10

5+1 0

5+1 0

5+'10

1

1

2

2

2

7+9
'7+9

1'7+18

1'7+18
-7

9

9

10

10

8

Tabfe 99: High Molecular weight Glutenin Subunit of T.aestivum in Special Trial
(MABB Trial) in North Eastern Plain Zone

Sr.
No.

Variety Code Glu-
D1

Glu-
A1

Glu-
B1

Glu-1
Score

lrrigated Late Sown

1 MMBL 283

2 HUW 234 (C)

3 Hr 1563 (C)

4 HD 2e85 (C)

5 DBW 14 (C)

UJ

02

01

04
tth

2+12

2+12

zi tz

2+12

zr tz

2

2*

2*

2*

2*

7+8

7+8

7+8

17+18

7+8

8

I
8

8

8

Tabfe 100: High Molecular weight Glutenin Subunit of T.aestivum in Special Trial
(MABB/NlL Trial) in Central Zone and Peninsular Zone

Central Zone Peninsular Zone
Variety Glu-1 Glu- Glu- Glu- Glu-1

Score Dl Al Bl Score

Sr.
No.

o
E'
o
(J

Glu- Glu- Glu-
D1 A1 81

lrrigated Timely Sown

HD2932 +

Lr19/5r25

HD 3209

HD 2932 (C)

Raj 4083 (C)

HD 2864 (C)

MP 3336 (C)

I
8

I
10

I
I

2*

2*

2*

1

1

2*

8

I
10

8

I

2*

2*

2*

1

1

2*

05

o4

01

02

03

UO

2

4.

o.

2+12

2+12

2+12

5+1 0

2+12

2+12

17+18

7+8

17+18

7+8

7+8

7+8

2+12

2+12

2+12

5+1 0

2+12

2+12

17+18

7+8

17+18

7+8

7+8

7+8
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SECTION F

GRAIN NUTRITION

t.

ii.

iii.

iv.

Protein

Yellow Pigment

lron

Zinc



NUTRITIONAL QUALITY

Quality parameters anlysed in relation to grain nutrition were protein, iron,

zinc and yellow pigment contents for all the AVT entries including checks.

Grain protein content (Tables 1-5 and 21-231

Mean protein content was >12% in irrigated braed wheat trials of each zone

except NHZ where it was below 10%. Highest zonal mean was in late-sown trial of

CZ (13.6%). Under rainfed condition, average protein content was 9.8% in NHZ,

12.4% in NWPZ and 10.6 % in PZ. Average protein content in normal irrigated durum

trials was nearly 12oh in all three zones i.e. NWPZ, CZ and PZ. Bread wheat entries

with protein >11% were VL 1007, HS 599 and VL 3008 and they were all rainfed

entries. In NWPZ, couple of test entries had protein >13% and they were K 1314,

DBW 148, PBW 709 and PBW 719. There were few good genotypes in late-sown

trial of CZ like CG 1015, MP 4010 @ and HD 2932 @ where protein range was 13.8 to

14.0%. Good entries in durum trials with protein content 12.2 to 12.4% were the

checks Hl 8498, PDW 233 and UAS 428.

Yeflow pigments content (Tables 6-10 and 24-261

Trial mean was high in bread wheats of NHZ & NEPZ (4ppm) and moderate

in NWPZ (3.5 to 4.0ppm). Yellow pigment content was high in irrigated durum trails of

NWPZ and PZ with mean 6.27 and 6.60ppm, respectively. Genotypes with yellow

pigment content >4 5ppm were VL 804 O, VL 907 @, UP 2917 in NHZ. Bread wheat

entries with yellow pigment content >4.25ppm in rest of the zones swere DBW147,

HUW688, K 1312, K 1317 in NWPZ and Nl 5439 O, PBW721 in PZ. Durum entries

with yellow pigment content >6.5ppm were PDW 233 @, DDW 31, DDW 32, MACS

4024 in NWPZ and Hl 8759, UAS 453 in PZ.

f ron content (Tables 11-15 and 27-291

Range in iron content was almost similar in bread wheat trials of all zones,

especially the upper limit (NHZ. 30-41ppm; NWPZ. 37-43; NEPZ: 42-47', CZ. 36-42,

P2.35-44). Entries with iron content ->42ppm were WH 1105 O, HD 3165, WH

1164,K1317 in NWPZ; C 306 @,K8027 O, HD 2888 O, HD 3171, K 1317 in NEPZ;

Hl 1544, MP 4010 O, CG 1015 in CZ,K 1315, HD 3171,H| 1605, JWS 712inPZ.

Durum entries with iron content >42ppm were MACS 3927, UAS 446 and AKDW

2997 -16 @ and they all belonged to PZ.
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Zinc content (Tables 16-20 and 30-32)

In bread wheat trials, average zinc concentration in the grains was lowest in

timely-sown trial of NHZ and restricted irrigation trial of PZ (29-30ppm). In all other

trial series, trial mean ranged between 35 to 41ppm. Zinc content was >40ppm in 35

entries and couple of them had zinc in the range 44-50ppm like HS 596, HS 597, VL

1007 , UP 2917 , VL 3008 in NHZ. WH 1 021 @, PBW 71 9, DBW 1 50, K 1313, K 1314 ,

K 1317 in NWPZ; c 306 @,K8027 @, HD 2888 @ in NEPZ; cG 1015 in cz,K 1315,

NIAW 1415 @ in PZ. In durum, entries with zinc content 44-45ppm were PDW 233 O,

PDW 291 @, DDW 31, MACS 3949, MACS 4024 in NWPZ; MACS 3927 inpZ.
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Tabfe 1: Protein Content (%l of T.aestivum genotypes in Northern Hill Zone AVT's

Variety Code Almora Shimla Malan Mean

1. HS 562
2 VL 804 (C)

3 vL e07 (c)
4 HS 507 (C)

s. HPW 349 (C)
6 HS 583

Mean

01
n?

05
UO

v.J
10 9
10 '1

99
10 9
94

10.1

81
8.4
92
9.4
88
8.1

8.7

10.7

110
107
10 8
'10.0

11 1

10.7

9.4
10.1

10.0
10.0
9.9
9.5
9.8

04
02

Rainfe4 Tiryely Sown, low Fertility
'1 HS 562
2 VL 804 (C)

3. VL e07 (C)

4. HS 507 (C)

5 HPW 349 (C)

6 HS 583

Mean

01

UJ
n6
Ilh

04
02

9.4
96
11 1

10 5
10 9
90
10.1

80
8.1

84
84
88
81
8.3

95
10 0
10 6
104
qx

Y. l

9.9

9.0
9.2

10.0
9.8
9.8
8.7

9.4

RalfqQ, Early Sown
1. VL 82e (C)

2 HPW 251 (C)
3 HS 542 (C)
4 HPW 413
5 HS 596
6 HS 597
7 HS 598
8 VL 1005
9 VL 1006

10 vL 1007
11 UP 2917

Mean

04
UO

01

02
07

U5

11
'10

08
no

10.4
11 0
'10.5

107
115
10 0
'10'1

10.5
10 3
118
104
10.7

8.4
81
Y.O

8.2
uh

xx

85
82
94
12.3
10 8

9.3

8.9
86
90

10.1

8.8

92
10.3
116
10 5

9.6

9.2
9.2
9.7
9.5
10.4
9.2
9.4
9.3

10.0
11.9
10.6

9.9

Restricted I rri gatlon, LAlqlqwn
UJ

02
07
05
10

04
06
11

09
01

08

1 vL 8e2 (C)

2. HS 4e0 (C)
3 HS 599
4 HS 600
5 HS 601
6 HPW 421
7 HPW 422
8 VL 3007
I VL 3008

'10 vL 3009
11 UP 2918

Mean

x L.l

88
110
10.2

90
96
Y.J
10 3
11.2

8.8
9.7
9.7

86
88
oo
107
8.5
98
8.4
101
107
8.6
9.7
9.4

90

124
85
6.b
99
9.7
Y.O

11.2
10 0
10.3
9.9

8.8
9.1

',1.1
9.8
8.7
9.7
9.1

10.0
1 1.0
9.1

9.9
9.7
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Table 2: Protein Content (%l of T.aestivum genotypes in North Western Plains Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigated, Timely Sown
1. HD 2967 (C)

2 DPW 621-50 (C)
3 WH 1105 (C)

4 DBW 88 (C)

5 HD 3086 (C)
6 PBW707
7 PBW 709
8 HD 3159

Mean

01

vz
n?
tth

04
07
tth

08

1n 6

11.9

10.9
I z.o
'11 9
'10 9

122
11 ?

11.5

12.1

131
127
124
13.8
11 7
128
118
12.6

120
12.7
120
128
122
I t.o

12.0
12.4

102
1'1 8

11.1

ILO
10 8
10 8
124
95
11.0

1 3.5 11.7
13 2 12.6

129 11.9
12 5 12.4
11 2 12.0
13 0 11.6
14.0 13.0
11 4 11.2
12.7 ',12.0

lrrigated, Lqlg Sown
'1 WH 1021 (C)

2 HD 3059 (C)

3 DBW e0 (C)
4 WH 1124 (C)

5 WH '1179

6 PBW716
7 PBW718
8. PBW 719
9 HD 3165

'10 Ht 1604
11 DBW 147
'12 DBW 148
13 DBW 150
14 HUW688
'15 UP 2883
16 K 1312
17 K 1313
18 K 1314

Mean

09
11

15
'10

'13

UJ

18
Ub

12

01

17

UZ

07
04
08
14
'16

05

122
I z.Y
125
12.2
12.3
12.2
12.1

128
125
11.4
127
tJ./
125
13 0
12.4
122
12.4
140
12.6

147
145
134
14.4
132
14.1
1? q

14.5

13 3
140

14.4
13 3
142
13 8
16 6

14.0

'11 6
127
'11 8

12.4
11.4
12.1

124
126
ttth

125
13.4
1'1.8

124
121
11.9
115
134
12.2

120
120
44 AI t.+
44 AI t.T

11.'7

10 8
11 2,

12.6
127
10.2
1'1 0

I z.c
11 2
11.9
1'1.8

124
118
I J.t

11.8

11.7 ',12.4
'11 5 12.7
11.3 12.1

11 1 12.3
10.5 1 1.8
11 0 12.0
10 2 12.1

12 7 13.0
11.0 12.5
10 5 11.2
1'1 0 12.1

12.1 13.1

12.2 12.2
11 7 12.7
12 3 12.4
11.6 12.4
10 3 12.0
12 6 13.7
'11.4 12.4

Rainfed, Timely Sown
1 WH 1164
2 PBW 644 (C)
3. WH 1080 (C)

4 HD 3174
5 Hr 1605
6.K 1317

Mean

06
01

04
02
It<

12.8
127
I z.v
127
tJ.z
13.0
12.9

1? O

13.8
14.1

14.2

143
137
14.0

1'1 6 12.8
10.4 12.3
9 7 12.2
10 0 12.3
10 4 12.6
10.4 12.4
10.4 12.4

Restri cteC 
! rylgqllolr,li 49!y Sown

1 MP 1277
2 PBW 644 (C)

3 WH 1080 (C)

4 HD 3043 (C)
5 WH 1142 (t)

Mean

01

04

12.6
13.3
13 3
13.7
I z.o
13.1

14.1

14.1

13.8
13.0
13.2
13.6

102
102
116
10 9
104
10.7

02
03

11.2 12.0
11 4 12.2
11 5 12.5
10 7 12.1
10 6 11.7
11.1 12.1
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Table 3: Protein Content (%) of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pusa Sabour Mean

Rainfed, Timely Sown
1. C 306 (C)

2.K8027 (C)

3. HD 2888 (C)

4.HD 3171
5 K 1317

Mean

04

n2

01

02

10 8
11 3
'11 8

10 3
11 4
11.1

134
t 5.l
1?7
1? 6

134
13.5

10.9
11.1

10 5
122
11 9
11.3

11.7

12.0
12.0
12.0
'12.2

12.0

Tabfe 4: Protein Content (%) of T.aestivum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P' Kheda Vijapur Mean

lrrlgqled, Timely Sow4
1 GW 322 (C)

2 Ht 1544 (C)

3 GW463
Mean

09
07

9.7
9.7
8.9
9.4

11 .1

11 .7

112
11.4

1'1 6
11 7
120
11.8

13 6
13 3
143
13.8

115
121
113
11.6

11.5
11.7
11.5
11.6

!rfgq!g!, Lqte Sown
1 MP 4010 (C)
2 HD 2864 (C)

3 HD 2932 (C)

4 MP 3336 (C)

5. CG '1015

Mean

127 14 0
11I 13.0
12.9 14.2
12 4 129
12 9 14.3

12.5 ',13.7

14.1

13.2
tJ.o
14 1

14.8

14.0

14.7 14.0
13.0 12.9
13 9 13.8
13 8 13.4
13 9 14.0
13.9 13.6

04
05
UJ

02
01

145
13 6
14.4
tJ.o
14.4

14.1

Tabfe 5: Protein Content (%l of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1. MACS 6222 (C) 06
2 MACS 6478 (C) 05
3 HD 3164 02
4 UAS 360 08
5. UAS 361 04

Mean

121
122
131
126
1'1 6

12.3

12.4
12.4
4?7

123
116
12.5

124
131
128
125
1'1.3

12.4

12.3
12.6
13.2
12.5
1 1.5
12.4

Rainfed, Timely Sown
1 NIAW 2030
2 Nr 543e (C)

UO

13
10
05
03
0'1

10.6
102
10 9
q5

10.5
11I
10.6

10.6
10.2
10.9
9.5

10.5
11.9
10.6

3 N|AW 1415 (C)

4 UAS 347 (t)

S PBW 721

6 K '1315

Mean

lest1qlgd lrrigatlon, Timely Sown
1 Nr 5439 (C) 05
2 N|AW 1415 (C) 02

08
01
n2

06

12.8
13.8
13.9
124
'11 8

129
12.9

115
129
'13 

1

121
1'1 5

134
12.4

12.5
13.7
13.9
12.4
11.9
12.9
12.9

13.3
145
14.8
127
| 2.3
13 3
13.5

3 DBW 93 (r)
4 HD 3171
5 Ht '1605

6 JWS 712
Mean
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Table 6: Yellow Pigment Content (ppm) of T.aestivum genotypes in Northern HillZone
AVT's

Variety Code Almora Shimla Malan Mean

lrrigated, Ttryrely Sown, High Fertility
1 HS 562
2. VL 804 (C)

3. VL e07 (C)

4 HS 507 (C)
5 HPW 349 (C)
6. HS 583

Mean

01
n?

UO

04
vz

414
480
500
384
J.Ub

288
3.95

435
481
500
J.Od

3.40
300
4.04

467
475
445
353
322
3.18
3.97

4.39
4.79
4.82
3.68
3.23
3.02
3.99

Rainfed, Jimely Qow1, low Fe{!!!!y
1HS562 01 493
2 VL 804 (C)
3 VL 907 (C)

4 HS 507 (C) 06
5. HPW 349 (C) 04

n?
tth

02

4.85
h ttx

384
288
3 '11

4.12

433
4.80
480
402
2.65
267
3.91

428
4.41
499
J.Ov
306
3.68
4.02

4.51
4.69
4.96
3.85
2.92
3.15
4.01

6 HS 583
Mean

Rainfqd, Early Sow4
1 VL 82e (C)
2 HPW 251 (C)

3 HS 542 (C)

4 HPW 4,13

5 HS 596
6 HS 597
7 HS 598
8.VL 1005
9 VL 1006

10 vL '1007

11 UP 2917
Mean

04
UO

01

vz
07

n?

11

10

08
09

4.31
4.12
418
348
428
3.71
4.11
429
4.33
405
461
4.13

420
J.JJ

3.74
340
422
4.18
378
386
J.OO

4.44
J.Z I

4.00

4.30
3.83
4.03
3.49
4.29
3.97
3.81
3.97
3.89
3.99
4.74
4.03

4.40
404
416

4.37
402
3.55

369
349
4.41
3.95

Restqqle! !rtg4!iq!1' !=q!e Sown
n?

UZ

07
05
10

04
06
11

09
01

08

1 VL 8e2 (C)

2 HS 4e0 (C)

3 HS 599
4 HS 600
5. HS 601
6 HPW 421
7 HPW 422
8. VL 3007
I VL 3008

10 vL 3009
11 UP 2918

Mean

3.64
4.24
J.CO

407
4.04

346
3.89
425
3.99
3.2Q

3.83

?no
405
411
4.08
3.88
4.44
3.66
3.47
3.12
342
402
3.76

361
4.17
4.51
J.O I

401
4.22
416
387
4.41
5.Vb
?oo
4.05

3.45
4.15
4.06
3.92
3.98
4.15
3.76
3.74
3.93
3.79
3.74
3.88
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Table 7: Yellow Pigment Content (ppm) of T.aestivum genotypes in North Western Plains
Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!I4g4ed, Timely Sovvn
1 HD 2e67 (C)

2. DPW 621-50 (C)

3 WH 1105 (C)
4 DBW 88 (C)

5 HD 3086 (C)

6 PBW707
7 PBW709
8 HD 3159

Mean

01

02
03
tth

04
07
tth

08

???
? 44

320
3 '18

{hh

5.OZ

406

3.49

4.08
282
378
366
324
2.87
382
342
3.46

346
3.08
J.6U
294
347

399
3.45
3.47

3.82
368
5.lo
347
3.0 7

2.94
354
293
3.34

3.67 3.67
3 67 3.27
2 94 3.40
3 18 3.29
3 31 3.35
3.41 3.27
4.20 3.92
3 73 3.46
3.51 3.45

lrrigated, Lqlg Sgvtr!
1 WH 1021 (C)

2 HD 30s9 (C)

3 DBW 90 (C)
4 WH 1124 (C)

5. WH '1179

6 PBW 716
7 PBW 718
8 PBW719
I HD 3165

10 Ht 1604
11 DBW 147
12.DBW 148
13 DBW 150
14 HUW688
15 UP 2883
16 K 1312
17 K 1313
18 K1314

Mean

09
11
.tq

10

13
n?

18

06
12

01

17

UZ

07
04
08
14

16

05

3.42

349
? 1R

? ?.1

288
315
3.24

392
3.94

4.25
4.51
409
4.12
4.55
378
3.67

260
292
3.42
3.71
295
336
?no
305

4.69
340
2,7?

389
3.87
413
4.08
352
3.54

3.42
315
349
318

288
2.75
324
3.56
3.92
3.94
?40
4.25
4.51
409
4.12
4.55
378
3.65

254
278
359

3.21
z.J I

294
302
J.UU

3.78
468
4.11
376
451
360
469
453
422
3.69

3 00 3.00
3.06 3.01
3 59 3.52
3 45 3.46
3.28 3.2',1

2.95 3.00
3 19 3.02
2.99 3.11
3 26 3.55
4 25 3.92
4.64 4.38
3 74 3.69
4 17 4.03
3 82 4.25
3 55 3.84
4 25 4.26
4 29 4.40
3.14 3.69
3.59 3.63

Rainfed, Timely Sown
1 WH '1 164
2 PBW 644 (C)

3 WH 1080 (C)

4 HD 3174
5 Ht '1605

6 K 1317
Mean

n(
UO

01

04
02
03

4.01
352
3.92
371
?60
4.21
3.83

4.01
352
3.92
371
?qo
4.21
3.83

3 61 3.88
3 40 3.48
3 42 3.75
3 33 3.58
3.37 3.52
4.74 4.39
3.65 3.77

Reqtri:clqq ]14ge!lon Ti49!y Sown
l MP 1277
2 PBW 644 (C)

3 WH 1080 (C)
4 HD 3043 (C)
5 WH 1142 (t)

Mean

tth

01

04

342
375
385
3.97
3.94
3.79

3.42
?7q
385
5.V I
394
3.79

302
342
342
400
345
3.46

3.47 3.33
3.49 3.60
3 87 3.75
4.54 4.',12

3 92 3.81
3.86 3.72

02
n?
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Tabfe 8: Yellow Pigment Content (ppm) of Laesfivum genotypes in North Eastern
Plains Zone AVT's

Variety Code Kanpur Pusa Sabour Mean
R4qtfe4, Timely Sory!

1 C 306 (C)

2.K8027 (C)

3 HD 2888 (C)

4.HD 3171
5.K 1317

Mean

04
tth

n?

01

VZ

405
3.54
388
418

3.92

4.02
412
433
4.34
405
4.17

4.14
435
{xx

4.65
4.02
4.21

4.07
4.00
4.03
4.39
4.01

4.10

Table 9: Yellow Pigment Content (ppm) of T.aestivum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P' Kheda Viiapur Mean

lrrjgqled, Timely Sown
1 GW 322 (C)

2 Ht 1544 (C)

3 GW463
Mean

no

07
J.J6
322

3.40

350
248
294
2.97

274
? nl
292
2.89

z.o I
329
284
2.93

302

322
3.',12

3.06
3.03
3.10
3.06

lrrigated, Lalq 9e!ry!
1 MP 4010 (C)
2 HD 2864 (C)

3 HD 2e32 (C)
4 MP 3336 (C)
F A  AAAF
C. t/\, lU l3

Mean

04

UJ

vz
0'1

294
353
356
252
365
3.24

3.24
334
3.52
3.29
335
3.31

315
2.66
2.87
275
306
2.90

2.84
346
265
322
3.42
3.12

266
2.73
282
278
z.J5
2.70

2.97
3.14
3.04
2.91
3.20
3.05

Table 10 Yellow Pigment Content (ppm) of f.aestivum genotypes in Peninsular Zone AVT's

Variety Code Pune Dharwad Niphad Mean

I rrigated, Timely Sg*!!
1. MACS 6222 (C) 06
2 MACS 6478 (C) 05
3 HD 3164 02
4 UAS 360 08
5 UAS 361 04

Mean

??6

368
2.80
3.47
384
3.43

2.73
280
3.6'1

3.21
376
3.22

299
313
335
316
395
3.32

3.02
3.20
3.25
3.28
3.85
3.32

Bqflfqd, Tinely 9ogtr
1 N|AW 2030
2 Nr 5439 (C)

3 NIAW 1415 (C)

4 UAS 347 (t)

5 PBW721
6. K 1315

Mean

06
13

10

03
0'1

380
427
4.14
3.21
4.32
392
3.94

3.80
4.27
4.14
3.21
4.32
3.92
3.94

Restri ctegl lrlgaliqlLlrq ely S ow n
1 Nr 5439 (C) n6

2 N|AW 1415 (C) 02
08
01

03
06

371
296
4.14
404
4.04
4.11
3.83

391
311
377
371
3.67
381
3.66

3.92
3.09
3.95
3.90
3.86
3.94
3.78

4.14
321
395
396
3.87
3.91
3.84

3 DBW 93 (r)

4 HD 3171
5 Hr 1605
6 JWS 712

Mean
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Table 11: lron Content (ppm) of T.aestivum genotypes in Northern Hill Zone AVT's

Variety Code Almora Shimla Malan Mean

!r!gqt94, Timely Sown, tligh Ferti l ity
1 HS 562
2 vL 804 (C)

3 VL 907 (C)

4 HS 507 (C)
5 HPW 34e (C)
6 HS 583

Mean

01

03
05
UO

04
02

378
JJ.V
350
362
344
388
36.0

374
31 9
328

JU.b

364
34.1

35.7
30.4
30.8
33.2
32.4
37.3

33.3

320
255
247
27.8
32.2
36.7
29.8

Rainfed, Tllely Sown, Low Fertility
1 HS 562
2 VL 804 (C)

3 VL e07 (C)

4 HS 507 (C)
5 HPW 349 (C)
6. HS 583

Mean

01

U5

05
06
04
UI

40.3
34.3
36.2
370
?RN

421
38.3

34 1 407
5t.u
360
378
372
41 0
38.3

38.4
34.6
38.3
36.2
36.2
39.1

37.1

32.4
40.6
55. I
33.3
34.2
34.7

Rainfqd, Early Sqwlr
1 VL 829 (C)

2 HPW 251 (C)
3 HS 542 (C)
4 HPW 413
5 HS 596
6 HS 597
7 HS 598
I VL 1005
9 VL 1006

10 vL 1007
11 UP 2917

Mean

04
06
01

02
UI
n4
n?

11

10

08
09

41.7
354
368
434
395
40 1

421
37 I
378
400
39.3

33.7
406
40.3
36.4
39.3
384
41.4
37.4
J/. I

42.6
427
39.1

25.6
31 4
27.6
265
335
32.3
tv.o

33.4
356
355
31.6

32.2
37.9
34.4
33.2
38.7
36.7
37.0
38.7
36.1
38.7
39.4
36.6

! egt llgled ! 11rg eliq!' Lete S ow n

02
07
05
10

04
06
11
no

01

08

1 vL 8e2 (C)

2 HS 490 (C)
3. HS 599
4. HS 600
5 HS 601
6 HPW 421
7 . HPW 422
8 VL 3007
L VL 3008

10 vL 3009
'11.UP2918

Mean

347
345
35.8
37.4
376
376
357
40.6
?o .'t

33.7
369
36.7

31 9
37.1

36.8
332
Jb.5
5Z.O

33.8
37.0
380
269
33 1

34.2

33.6
378
41 9
41 8
385
34.4
27n
45.1

403
37.5
392
38.8

33.4
36.5
38.2
37.5
37.5
34.9
35.5
40.9
39.1

32.7
36.4
36.6
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Table 12: lron Content (ppm) of Laesfivum genotypes in North Western Plains Zone AVT 's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigated, Timely Sown
1 HD 2e67 (C)

2 DPW 621-50 (C)

3 WH 1105 (C)

4 DBW 88 (C)

5. HD 3086 (C)

6 PBW707
7 PBW709
8. HD 31 59

Mean

01

02

tlh

04
07
06
08

31 1

355
34.8
32.3
349
34 1

31 5
37 1

33.9

336
36.4
425
353
43.9
373
397

38.1

455
359
41 5
3s.8
406
368
40.2
367
39.1

408
6no
452
477
467
41 3
520
423
45.9

42 5 38.7
41.3 40.0
48.4 42.5
37 8 37.8
39.0 4',1.0

46 0 39.1
38.8 40.4
37.4 38.0
41.4 39.7

!Irlg?!ed, Lele 9pry!
1 WH 1021 (C)
2. HD 3059 (C)

3 DBW e0 (C)
4 WH 1124 (C)

5 WH 1179
6 PBW716
7 PBW718
8. PBW 719
9. HD 31 65

10 Ht 1604
1l DBW 147
12 DBW 148
13 DBW 150
14 HUW688
15 UP 2883
16 K 1312
17 . K 1313
18 K1314

Mean

tt\l

11

15
'10

13
n?
'18

UO

12

0'1

17
uz
07
04
08
14
16

05

347
364
39.4
354
420
385
379
JO.O

421
359
?ol
368

358

367
37.0
369
37.2

408
41.8
393
43.6
366
50.v
387
JO.J

41.5
?qn
J/.J

352
372
JO_V

40.8
JJ.O

365
421
38.3

406
41 4
447
439
384
382
42.4
40.4
43.8
39.5
39.5
436
387
375
400

429
41 9
40.8

580
394
48.6
479
487
500
448
580
484
488
546
464
500
529
456
496
382
475
48.7

33 2 41.5
341 38.6
35.7 41.5
36.8 4',1.5

36 7 40.5
34 3 39.6
35 2 39.8
35 4 41.3
38.4 42.8
28.2 37.5
33.4 40.8
36 4 39.7
36 7 39.7
28 9 38.4
37.9 39.5
32.9 37.8
34 1 37.7
36 0 40.9
34.7 39.9

Rainfed, Timely Sown
1WH1164 05
2 PBW 644 (C) 06
3 WH 1080 (C) 01

4 HD 3174 04
5 Ht 1605 02
6 K 1317 03

Mean

27 2,

37.3
349
???

32.9
39.1

35.8

469
439
40.9
435
45.3
46.3

44.5

43 8 42.7
42 4 41.2
35.6 37.1

38 4 38.4
38 4 38.9
42.3 42.6
40.2 40.1

Restrlglqg lqlga!! gJr,lim e I y S ow n
1 MP 1277
2. PBW 644 (C)

3 WH 1080 (C)
4 HD 3043 (C)
5 WH 1142 (t)

Mean

tth

01

04
02
n?

348
424
31 7
349
409
36.9

41 1

39.4
40.8
45.7
44.7
42.3

40.0
40.6
405
37 1

425
40.1

36 3 38.1
37.1 39.9
37.1 37.5
33.9 37.9
32 4 40.1

35.4 38.7
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Table 13: lron Content (ppm) of f.aesfivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pusa Sabour Mean

RqLnfqd, Itqglylown
1 C 306 (C)

2 K8027 (C)

3 HD 2888 (C)
4 HD 3171
5.K 1317

Mean

o4
tlh

n?

01

02

53.9

^?a
51 9
41.5
467
49.6

408
428
42.2
445
41.2
42.3

47.9
40.4
46.5
44.1

J6.O
43.5

47.5
45.7
46.9
43.4
42.2
45.1

Table 14: f ron Content (ppm) of T.aestivum genotypes in Central Zone AVT's
Variety Code lndore Kota Junagarh P' Kheda Vijapur Mean

lrrigated, T!mgly Sown
1. GW 322 (C)

2 Ht 1544 (C)
3 GW463

Mean

09
07

350
396
JO. I

36.9

40.0
45.4
41 0
42.1

440
51.7
456
47.1

358
404
403
38.8

359
304
325
32.9

38.1
41.5
39.1
39.6

lrrlgqted, Late Sown
1 MP 4010 (C)

2 HD 2864 (C)
3. HD 2e32 (C)

4. MP 3336 (C)
5 CG 1015

Mean

04

UJ

02
01

41.4
407
384
39 1

423
40.4

484
463
JO. I

42.4
474
44.5

41.1

42.2

<uh

423
39.8

?ol

JO. I

406
389
38.4

359
30.1
??1

31 '1

387
33.8

41.2
39.4
35.9
38.s
41.9
39.4

Table 15: lron Content (ppm) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timgly Sown
1 MACS 6222 (C) 06
2 MACS 6478 (C) 05
3. HD 3'164 02
4 UAS 360 08
5 UAS 361 04

Mean

40.2
??R

37 I
408
34.7
37.5

38 1

JO.O

389
38 1

352
37.4

37 1

34.1
420
41 3
386
38.6

38.5
34.8
39.6
40.1

36.2
37.8

Eq'tte4fL4e!y!own
1. NIAW 2030 06
2 Nr 5439 (C) 13

3 N|AW 1415 (C) 10
4 UAS 347 (t) 05
S PBW 721 03
6 K 1315 01

Mean

41.4
5V.O

41 8
37.1
39.2
429
40.3

41.4
39.6
41.8
37.1
39.2
42.9
40.3

f eqtl lqle d lryig4liq lt,liqt e I y Sory1r
1 Nr 5439 (C) 05
2 N|AW 1415 (C) 02
3 DBW 93 (r) 08
4.HD 3171 01

5 Hl 1605 03
6 JWS 712 06

Mean

35.7
42.6
388
406
399
40.5
39.7

385
398
403
42.3
40.6
41 9
40.6

46.4
41 4
430
49.1

51 0
462
46.2

40.2
41.3
40.7
44.0
43.8
42.9
42.1
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Table 16: Zinc Content (ppm) of T.aestivum genotypes in Northern Hill Zone AVT's

Variety Code Almora Shimla Malan Mean

lrngatgd, Tl4rely !oqq, lligh Fe4!!!!y
I HS 562
2. VL 804 (C)

3 VL e07 (C)

4 HS 507 (C)

5 HPW 34e (C)
6. HS 583

Mean

01
ttl

n6

UO

04
02

5V.Z

389
41 5
38.4
?R1

429
39.8

298
251
247
zt.6
322
281
28.0

zt.5
zo.o
22.1
229
18 9
zt.Y
23.3

30.1

30.2
29.4
29.7
29.7
33.0

30.4

fainfqd, Ti'11el!, Qol4rlt !9w Fe{t!!y
1 HS 562
2 VL 804 (C)

3 VL e07 (C)
4 HS 507 (C)

5. HPW s49 (C)

6 HS 583

Mean

01
tt<

05
NA

04
UZ

409
39 1

429
438
44.6
51 5
43.8

321
2nt
290
332
zv. I
326
31.1

34.5
32.6
37.5
35.9
36.6
40.6

36.3

30.4
286
40.5
?na
354
378
33.9

lajnfe!, Early Sown
1 VL 82e (C)

2. HPW 251 (C)
3 HS 542 (C)

4 HPW413
5 HS 596
6 HS 597
7 HS 598
8 VL 1005
9. VL '1006

10 vL 1007
11 UP 2917

Mean

04
UO

01

02
07
05
n?

11

10

08
09

440
486
50 '1

42.4
57.3
ct./
420

56 1

576
576
51.0

256
31 4
276
28.5
335
5Z.U

zJ.o
Jb.b
334
356
35.5

31.8

33.0
41.1

42.6
33.0
45.3
42.4
35.2
42.4
41.7
49.9
47.1

41.2

29.4
434
50 1

281
450
436
339
36.8
356
564
483
41.0

!est! qled l rftg eliqlLLelg S own
1 VL 892 (C) 03
2 HS 490 (C) 02
3 HS 599 07
4 HS 600 05
5. HS 601 10

6 HPW 42'1 04
T HPW 422 06
8 VL 3007 11

9. VL 3008 09
10.v1 3009 01

11 UP 2918 08

Mean

385
44.7
?o6
37.1

42.9
357
395
49.7
27.3
JO.Z

38.9

42.6
43.7
478
494
454
460
?74

468
(nA
?1 n

50.6

44.6

177
23.4
28.3
224
21 4
247
250
zo.o
31 0
zz.o
24.0

24.3

32.2
35.2
40.3
37.1
34.6
37.9
32.6
37.6
43.8
27.0
36.9

35.9
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Table 17: Zinc Content (ppm)of Laesfivum genotypes in North Western Plains Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

lrrigated, Tirygly Sgwq
1 HD 2967 (C)
2 DPW 621-50 (C)
3 WH 110s (C)

4 DBW 88 (C)

5 HD 3086 (C)

6 PBW707
7 PBW 709
8 HD 3159

Mean

01

02
n?
tth

04
07
UO

08

308
29.4
52.5
274
5 t.z
29.1

29.1
26.9

29.5

35.8
338
41 4
327
387
348
37.0
374
36.5

?o?
36.5
438
370
399
402

43.1

39.7

24.1

27.2
260
252
237
263
240
233
25.0

46 8 35.4
44.5 34.3
49 5 38.6
37 1 31.9
38 6 34.4
45 4 35.2
40.2 33.6
41 5 34.4

43.0 34.7

lrrigated, Late Sown
1 WH 1021 (C)

2 HD 3059 (C)

3 DBW e0 (C)
4 WH 1124 (C)

5 WH 1179
6 PBW 716
7 PBW718
8, PBW 719
I HD 3'165

10 Ht 1604
11.DBW 147
12 DBW 148
13 DBW 150
14 HUW 688
I5 UP 2883
16 K 1312
17 K 1313
18 K 1314

Mean

no

11

15
'10

IJ
tt1

18
Ith

12

01

17

02
07
04
08
14

49.7

266
398
44.2
384
377
37.9
37.2

295
34.7
34.5
zo.u
294
34.2
406
41 0
36.2

442
37 I
??o

?1 0

437
432
377
41 7
JJ.6
36.4
42.4
383
387
385
355
48.7

39.2

47.2
524
462
52.2
52.3
480
500
459
508
449
htt {

548
537
47 1

472
470
55.1
43.1

49.9

??R
295
322
29.7
345

281
50. u

31 1

380
29 1

?(1

354
53.1

334
366
360
33.4

44.1 43.8
40 4 38.7
42 4 36.3
45 8 41.4
40.2 40.6
41 8 40.8
41 5 40.2
49 9 42.6
43 7 40.1

37 4 39.7
42 6 39.1
48 0 41.8
44 6 42.1

38.7 36.7
46 3 39.1
43.7 39.4
44.0 42.4
45 6 42.9

43.4 40.4

Rainfed, Titlely Solvlr
'1.WH 1164
2. PBW 644 (C)

3. WH 1080 (C)

4 HD 3174
5 Hr 1605
6 K1317

Mean

Ith

Ub

01

o4
02
03

26.z
30.2
zo.3
285
272
359
29.4

452
453
470
523
43.0
41 6
45.7

47 1 40.2
41 5 39.0
31 7 35.0
36 6 39.1

33 2 34.5
48.3 41.9

39.7 38.3

lestliqled ! rytgqliql, Tim gly.Qcwn
1 MP 1277
2 PBW 644 (C)

3. WH 1080 (C)
4. HD 3043 (C)
5 WH 1142 (t)

Mean

05
01

o4
02
03

30.9
28.7
25.3
30 1

29.5

28.9

480
452
533
533
50.3

50.0

Jd.v
345
349
39.2
34.1

36.3

34.1 38.0
40 0 37.1
37 7 37.8
39 1 40.4
36 2 37.5

37.4 38.2
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Table 18: Zinc Content (ppm) of T.aestivum genotypes in North Eastern Plains Zone AVT's
Variety Code Kanpur Pusa Sabour Mean

Rainfg{,TilnqLy SoW!!
1. C 306 (C)

2.K8027 (C)

3 HD 2888 (C)

4 HD 3171
5 K1317

Mean

04
05
03
01

vz.

46.9
489
47.3
333
J6. J
42.9

41.8
38.7
41.4
330
376
38.5

?oo
443
41.6
409
?OE

4',,.2

42.9
44.0
43.4
35.7
38.5
40.9

Tabfe 19: zinc content (ppm) of r.aestivum genotypes in central zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

I rri gated, llmely S9try4
1 GW 322 (C)
2 Ht 1544 (C)

3 GW463
Mean

09
07

350
396
36.1
36.9

40.0
45.4
41 0
42.1

44.0
51.7
456
47.1

35.8
40.4
403
38.8

?40
304
325
32.9

38.1
41.5
39.1
39.6

lrrigated, Late Sown
1 MP 4010 (C)

z.HD 2864 (C)
3 HD 2e32 (C)

4. MP 3336 (C)

5 CG 1015
Mean

04
tlh

n?

02
01

41.4
407
384

42.3
40.4

484
463
38 1

42.4
47.4
44.5

41.1

42.2
55. I
39.5
423
39.8

39 1

37.5
36 1

406
38.9
38.4

35.9
30 1

33 1

24 1

33.8

41.2
39.4
3s.9
38.5
41.9
39.4

Table 20: Zinc Content (ppm) of T.aestivum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrlgated, Timely Sqy4
1 MACS 6222 (C) 06
2 MACS 6478 (C) 05
3 HD 3164 02
4. UAS 360 08
5 UAS 361 04

Mean

402
33.8
J/.Y
408
347
37.5

38 1

JO.O

38.9
?R1

352
37.4

274

34 1

420
41.3
5d.b
38.6

38.5
34.8
39.6
40.1

36.2
37.8

Ralnfqqrlqlely Sown
'1 N|AW 2030 06
2 Nr 5439 (C) 13

3. N|AW 1415 (C) 10

4 UAS 347 (t) 05
5 PBW721 03
6 K 1315 01

Mean

387
?OA

41.8
37 1

39.2
42.9
39.9

38.7
39.6
41.8

37.1
39.2
42.9
39.9

Restri cted l ryg4liq nrTimqly S gwn
1 Nr 5439 (C) 05
2 N|AW 1415 (C) 02

08
0'1

03
UO

306
304
298
299
24.9
304
29.3

243
z5.o
250
274
24.3
25.9
25.1

28.9
28.7
29.4
29.4
27.0
31.3
29.1

3'1.9
320
33.5
30.8
31 8
377
33.0

3 DBW 93 (l)
4 HD 3171
5 Ht 1605
6 JWS 712

Mean
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Table 21: Protein Gontent of T.durum genotypes in North Western Plains Zone AVT's
Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!trigqlgd, Timely Sow4
1 HD 4730
2 PDW 233 (C)
3 PDW 2e1 (C)

4 PDW 314 (C)
5. HD 2e67 (C)
6 WH 1105 (C)

7 DDW31
8 DDW32
9 MACS 3949
10 MACS 4024

Mean

02
05
03
08
07
04
01
'10

no

UO

104
125
118
118
11.2
112
120
11 4
116
11.5

11.5

123
l? n

118
12.4
13.8
12.8
1q o

121
12.6
129
12.8

13.4

14.1

140
137
145
140
13 8
142
13 8
129
13.8

8.8
97
96
101
94
94
97
91

9.4

9.5

10 4 11.1

12 3 12.3
12 6 11.9
12.1 12.0
12.9 12.4
12 2 11.9
11 2 12.1
11 1 11.6
13.1 '12.1

11 .2 11.6

11.9 11.9

Table 22: Protein Content of T.durum genotypes in Central Zone AVT's
Variety Code lndore Kota Junagarh P'Kheda Vijapur Mean

[r!gqtq4, rlmely S9ry1
1 HD 4728
2 HD 4730
3 Hr 8498 (C)

4 MPO 1215 (C)

5 Hr 8737 (r)

6 Hr 8759
Mean

08
UO

vz
0'1
n?

04

xf1

ql
4i 4

XX

v.v
9'1

9.3

11I
11 5
121
13.1

123
11 2

12.0

I z.Y
127
'13 0

I z.J

127
131
12.9

tJ.o
14.4
147
149
14.1

14.2

14.3

'11.8

123
12.1

10.3
11 2
11 2

11.5

11.8
'12.0

12.4
12.0
12.0
11.7

12.0

Tabfe 23: Protein Content of T.durum genotypes in PeninsularZone AVT's
Variety Code Pune Dharwad Niphad Mean

lrri g qtgpl,T i q e !1' S cwn
1 UAS 428 (C)

2 MACS 3949
3 Ht 8759
4 UAS 453

Mean

0'1

09
07
n?

120
1'1 8

11 4
11.4

11.7

12.5
'11 6

11.1

10 9

11.5

122
I z.v
11 2
44 AI t-t

12.0

12.2
12.1

11.2
11.3

11.7

Rainfed, Timely Sown
1 MACS 3927
2 AKDW 2997-16 (C)
3 UAS 446 (t)
4. MACS 3972
s MACS 4020
6 Ht 8765
7 GW 1315
8 UAS 455

Mean

04
no

11

02
12
NR

14

07

10.7
11.1

10 5
10 6
10.8
10.2
9.9
11.0
10.6

10.7
11.1

10.5
10.6
10.8
10.2
9.9

1 1.0

10.6

Restricted lrrigation, Timely Sown
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

I z.v
134
13.2

134
129
13.2

1'1.6

121
1 1.9

12.7
12.8
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Tabfe 24: Yellow Pigment Content (ppm) of T.durum genotypes in North Western
Pfains Zone AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean
lrrigated, Ti4ely Sory4

1 HD 4730
2. PDW 233 (C)

3. PDW 2e1 (C)

4 PDW 314 (C)
5 HD 2e67 (C)
6 WH 1105 (C)

7. DDW 31

8 DDW 32
9 MACS 3949

10 MACS 4024
Mean

02
tth

Ita

08
07
04
0'1

'10

09
UO

667
858
E ?I

598
424
381
773
688
h9l

665
6.28

680
757
541
586
4.15
420
717
768
6.25
7.31
6.24

6.67
|.53
5.81

597

434
773
7.15
t .5l
6.92
6.28

717

606
676
4.22
345
674
750
7.17
7.17
6.28

7.13 6.89
8 13 7.84
5 84 5.69
5.37 5.79
3 74 3.98
4 11 3.98
719 7.31

7 75 7.39
6 70 6.87
6 97 7.00
6.29 6.27

Table 25: Yellow Pigment Content (ppm) of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Viiapur Mean

I rrigated, Tilqely Sqryq
1 HD 4728
2 HD 4730
3 Hr 8498 (C)
4 MPO 1215 (C)

5 Hr 8737 (r)

6. Ht 8759
Mean

08
06
vz
01
n?

04

434
4.13
466
582
625

5.',17

453
406
5.29
592
596
620
5.33

401
4.45
4.44
587
5.71
590
5.06

487
4.44
4.55
605
572

5.34

522
5.20
478
604
605
652
5.64

4.59
4.46
4.74
5.94
5.94
6.16
5.31

Tabfe 26: Yellow Pigment Content (ppm) of T.durum genotypes in Peninsular Zone
AVT's

Variety Code Pune Dharwad Niphad
lrrigated, Timgly Sown

1 UAS 428 (C)

2 MACS 3949
3 Ht 8759
4 UAS 453

Mean

01

09
07
tt{

625
o.oY
714
7.17
6.81

6.06
611
638
742
6.49

569
637
700
687
6.48

6.00
6.39
6.84
7.15
6.60

Bajlfqd, Tiqgly Sown
1 MACS 3927
2 AKDW 2997-16 (C) 09

5.06
421
619
459
6.21
507
500
586
5.06

5.06
4.2',,

6.19
4.59
6.21
5.07
s.00
5.86
5.06

3 UAS 446 (t)
4 MACS 3972
5. MACS 4O2O

6. Ht 8765
7.GW1315
8. UAS 455

Mean

11

02
12
na

14

07

Restricted lrrig:tion, Timely Sown
1 AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

484
448
4.66

442
4.11
4.27

440
462
4.5',1

4.55
4.40
4.48
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Tabfe 27: lron Content (ppm) of T.durum genotypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

Urigqted J!4!{y S qw n
1 HD 4730
2 PDW 233 (C)

3 PDW 291 (C)

4 PDW 314 (C)
5. HD 2e67 (C)
6 WH 1105 (C)

7 DDW 3,1

8 DDW 32
I MACS 3949

1O MACS 4024
Mean

02
I lL\

It1

UU

07
04
01

10
nq

UO

34.4
31 0
52.6
31 7
302
30.1

325
302
JU.Y

340
31.8

374
38.6
38.7
35.8
41.5
405
393
358
38.8
402
38.7

495
47 I
44.3
40.9
44.5
500
48.1

480
429
457
46.2

JO. I

430
432
368
365
49.1

37 1

32.2
34.9
44.0
39.3

36 8 38.8
34 3 39.0
38 0 39.4
36.5 36.3
42.0 38.9
38.7 41.7
49 9 41.4
37.5 36.7
37 .9 37.1
42.8 41.3
39.4 39.1

Table 28: lron Content (ppm) of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

lrrigated, Timely Sory!1
1 ND 4728
2.HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)

5 Hr 8737 (r)

6 Hr 8759
Mean

08
UO

02
01
n?

04

343
34.4
386
374
349
37.0
36.1

425
41.0
42.5
404
446
40.1

41.9

49.9
54.3
494
51.2
524
532
51.7

384

40.2
41.7

39.2

359
35.8
368
325
304
38 1

34.9

40.5
40.8
41.0
40.3
40.8
41.2
40.8

Table 29: f ron Content (ppm) of T.durum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

lrrigated, Timely Sown
1 UAS 428 (C)

2 MACS 3949
3 Hr 8759
4 UAS 453

Mean

01
ttv

n7

38.0

5v.o
354
37.6

380
40 1

41.6
369
39.2

402
334
36.7

37.4
38.1
40.5
35.2
37.8

Rainfed, Timely Sown
1. MACS 3927
2 AKDW 2997-16 (C)
3 UAS 446 (t)
4 MACS 3972
5 MACS 4020
6. Ht 8765
7 GW 1315
8. UAS 455

Mean

04
09
11

02
12

08
14

07

42.2
368
431
403
39.2
41 3
38.8
38 1

40.0

42.2
36.8
43.1

40.3
39.2
41.3
38.8
38.1
40.0

Besllqlgd !rytgatlo!, Ijme|y Sown
1. AKDW 2997-16 (C) 07
2 MACS 3970 04

Mean

41.1

39.2
40.2

41.5
J/.O
39.6

51 6
44.2
47.9

44.7
40.3
42.5
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Tabfe 30: Zinc Content (ppm) of T.durum genotypes in North Western Plains Zone
AVT's

Variety Code Ludhiana Durgapura Delhi Pantnagar Hisar Mean

!rri9q!91r, T jllely Sgry!
'1. HD 4730
2. PDW 233 (C)
3 PDW 291 (C)
4 PDW 314 (C)
5 HD 2967 (C)
6 WH 1105 (C)
7 DDW31
8 DDW 32
9 MACS 3949

10 MACS 4024
Mean

02
n6

ttl

08
07
04
0'1

10
no

Ub

354
324
259
31.4
345
5 t.b
3'1 5

30 1

31.7

460
47.8
44.3
402
446
459
464
41 2
470
49.4
45.3

490
553
555
52.9
464
45.0
55.3
536
536
543
52.1

340
31 0
349
352
290
394
328
31 4
345
329
33.5

44 5 41.0

51 7 43.8
55 1 45.0
49.7 42.1

50 9 39.4
52.1 42.8
53.1 44.4
48 6 41.3

54 2 44.2

54 9 44.3
51,5 42.8

Table 31: Zinc Content (ppm) of T.durum genotypes in Central Zone AVT's
Variety Code Indore Kota Junagarh P'Kheda Vijapur Mean

I rri gqtgd, Ti41e!y Sgry!
1 HD 4728
2 HD 4730
3 Hr 84e8 (C)

4 MPO 1215 (C)
5 Hr 8737 (r)

6 Ht 8759
Mean

08
UO

UZ

0'r

03
04

?^n
JO.O

39.1
405
373
352
37.3

252
24.9
284
284
27.1
254
26.6

368
33.2
404
5V.b
?tr1

36.8

5'1.5

542
496
474
494
51.6

44.8
45.9
490
386
37.1
468
43.7

38.7
39.6
42.2
39.3
36.8
38.5
39.2

Table 32: Zinc Content (ppm) of T.durum genotypes in Peninsular Zone AVT's
Variety Code Pune Dharwad Niphad Mean

Irriq4t9d,Ti4e!y Sqqn
1 UAS 428 (C) 01

2 MACS 3949 09
3. Ht 8759 07
4 UAS 453 03

Mean

41 3
41.0
38.2
39.8
40.1

387
342
JO.O

343
36.0

330
337
363
247
31.9

37.7
36.3
37.0
32.9
36.0

Rainfed, Timely Sown
1 MACS 3927
2 AKDW 2997-16 (C)

3 UAS 446 (t)
4. MACS 3972
5. MACS 4020
6 Hr 8765
7 GW 1315
8 UAS 455

Mean

04
nq

11

02
12

08
14

07

44.1
JO.J

41 0
382
376
42.8
356
39.4
39.4

44.1

36.3
4',,.0
38.2
37.6
42.8
35.6
39.4
39.4

Res!1qslqd ! rri gation' Tl4ely Sow4
1 AKDW 2e97-16 (C) 07
2 MACS 3970 04

Mean

292
31 0
30.1

34 1

31 3
32.7

284
27 I
28.2

30.6
30.1
30.3
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SECTION G

INITIATIVE FOR WHEAT EXPORT
(Analysis of FCI Wheat Samples)

Combined Quality Analysis Report
(2012-13 & 2013-141

i. Punjab

ii. Haryana

iii. Madhya Pradesh



Combined Quality Analysis Report of Wheat Samples from Food Corporation of
f ndia for the years 2012-13 and 2013-14.

About one hundred and fifty million tons of wheat is traded every year throughout

the world. The share of export from India is very small and inconsistent. India achieved

wheat production of 92.46 million tons in the year 2012-13, 95.82 million tons 2013-14 &

90.78 million tons in 2014-15 and is the second largest producer of wheat in the world for last

more than a decade. Inspite of repeated draught and several other unforeseen reasons

the production is more than 90.0 million tones. This shows the inherent strength and

resilient nature of wheat programme in the country. This could be made possible by

developing high yielding, disease resistant wheat varieties and adopting matching

production technologies. Considering the production levels, Government of India decided to

export wheat in the years 2012-13 and 2013-14. Wheat quality needs uppermost attention in

the time to come to meet the trade requirements of domestic and international market.

Three species of wheat namely, T.aestivum, T.durum and T.dicoccum are cultivated

in the country. Bread wheat is contributing approximately 95 % while around 4olo comes from

durum wheat and just about '1% is the share of dicoccum wheat to the total wheat production.

The quality requirements of wheat for various products like chapati, bread, biscuit and pasta

are different. Hard wheat (T.aestivum) with strong & extensible gluten and high protein is

required for making good bread. For biscuit, the quality requirements are soft wheat, low

protein and weak & extensible gluten. For chapati, we need hard wheat, medium to high

protein and medium & extensible gluten. For pasta products, hard wheat (T.durum) with

strong gluten, high protein, low yellow berry and high yellow pigment content are required.

The wheat is traded based on classes and grades. Hence, all the major wheat

exporting nations like U.S.A, Canada, Australia and Argentina have graded and classified

their wheat. Grades are based on the physical quality of the wheat and include parameters

like test weight, foreign matter, broken & shrunken kernel, total defect and other classes.

Classes are based on the functional quality of the wheat and signifies the product specificity

of a given wheat lot. For example, wheat in U.S.A has been divided into 6 classes and 6

grades. To classify and grade the Indian wheat in a systematic manner, it is necessary to

have an in depth knowledge of quality of wheat grain samples from the stocks of Food

Corporation of India (FCl) throughout the country. An exercise had been undertaken during

2012-13 and 2013-14 to analyse wheat grain samples from FCI stocks. Seven thousand five

hundred seventy one (7571) wheat grain samples drawn from stocks of Food Corporation of

India (FCl) covering three states viz. Punjab (3325 samples), Haryana (1609 samples) &

Madhya Pradesh (2637 samples) were analysed for various wheat grading parameters like

test weight, damaged kernel, foreign matter, shrunken & broken kernel, total defects & other

classes and wheat functional parameters like protein, moisture, wet gluten & falling number.

Based on these quality data, Food Corporation of lndia could export about 6.5 million tons of

wheat through its exporting agencies during years 2012-13 and 2013-14.
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Collection of wheat grain samples and their quality analysis

During 2012-13 and 2013-14, Seven thousand five hundred seventy one (7571)

wheat grain samples (500 g each) were collected by FCI officials from their stocks covering 3

major wheat growing states viz. Punjab (3325 samples), Haryana (1609 samples) and

Madhya Pradesh (2637 samples). These samples were sent to Quality Laboratory, Indian

Institute of Wheat and Barley Research, Karnal and analyzed for various wheat grading or

physical parameters like test weight, damaged kernel, foreign matter, shrivelled& broken

kernel, total defects & other classes and wheat non- grading or functional or chemical

parameters like protein, moisture wet gluten and falling number.

Grading Parameters: These parameters explain the physical purity of wheat lot. Higher

value of test weight and lower values of all other parameters i.e. damaged kernel, foreign

matter, shrunken 8, broken kernel, total defects & other classes are desirable and fetch

higher price in the international market.

Test Weight: lt is an important parameter for millers as it is positively correlated with flour

recovery. In U.S. system of grain trading, bread wheat with 76.4 kg/hl and above test weight

is classified in grade 1. In Canadian system, the threshold value is 78.0 kg/hl.

Protein Content: lt is an important parameter for making different products of bread wheat.

For making good quality bread, chapatti and biscuit, the protein requirements are >12.0o/o,

10.0-13.0% and <10.0% respectively. The genetic heritability is about 0.50, hence it is highly

influenced by agroclimatic conditions.

Moisture Content: lt is an important parameter from storage point of view and grain trading.

It depends on the weather conditions at the time of harvesting and also at the time when the

determination has been made. Higher moisture content adversely affects the keeping quality

of wheat. Also, the protein content values mentioned previously are at 'as is' basis. Hence,

moisture content merits consideration if protein is to be calculated on dry basis or any other

given moisture content. The threshold value is 12.0%.

Wet Gluten: lt is associated with the quality of end products of wheat. Higher values are

desirable for making bread.

Falling Number: This quality parameter gives a measure of alpha-amylase activity. More is

the value of falling no. means less alpha amylase activity. The falling number values more

than 300 - 400 seconds is considered desirable in the international market.
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Frequency Distribution of Physical Quality Parameters in Wheat Grain
Samples from Food Corporation of India (2014-151

Sr.
No.

Frequency Distribution Punjab
(3325).

Haryana
(1609).

Madhya Pradesh Overall
(2637). (757',11.

Test Weight (Kg/hl)

1. <74.0 N?A 131 39.70 14 26
2.

3.

4.

5.

74.0-76.0
76.1-78.0

o.65 12 37 011 5.67
47 25 54 88 664 34 72

78.1-80.0 42 17 29 52 33 07 36 31

>80.0 340 193 20 36 899
Damaged Kernel (%)

1. <1.000 83.1 3 90 37 54.08
1.000-3.000 14 20 8.95 13.12

74 55

12 712.

3.

4.

3.001-5.000 0.68 18.32 740
4.855.001-7.000 042 0.00 13 39

1 .105. >7.000 024 000 0.49

Shrivelled & Broken Kernel (%)

'1 .

2.

<1.000

1.000-3.000
117 168

7.02

o2.65
27 85

40.73

14.37
15 06
18 73

3.

4.

3.001-5.000
5.001-7.000

57.44 27 27 48 08
11 67 25 48 15.17 tc.oz

5. >7.000 1.83 2.98 2.46 230
Foreign Matter (%)

1.

2.

3.

<0.500 op..77 96 15 49.94 81 20
0.s00-1.000
1.001-2.000

n?? 1.80 8.49 3.49

2.001-4.000
0.24 019 152

7.09042 056
_ 0j67

2774.

5. >4.000 0.24 124 32.95 '11 85

Total Defect (%)

1. <1.000 039 0.06 ?R 04

2. 1.000-3.000 14 17 10 24 10 43

3. 3.001-5.000 48.99
305

48.35 22 07 39 48
4.

5.

5.001-7.000
>7.000

17 65 40 34 21.05 z5.oo
18 80 8.20 770 12 68

Other Classes (%)

1.

,:
<0.500 84 75 67.50 84 30 80 93

0.500-1.000 24.30 13.3'1 15 0311 91

265 6.71 2.16
0.23

3.343. 1.001-2.000
4.

5.

2.001-4.000 057 137 0.62
>4.000 009 012

IIWBR Progress Reporl, 2014-2015, Quality, Vol. lV - 210 -

0.00 007
* In brackets are given number of samples



Frequency Distribution of Chemical or Functional Quality Parameters in
Wheat Grain Samples from Food Corporation of India (20'14-151

Sr.
No.

Frequency Distribution Punjab
(3325).

Haryana
(1609).

Madhya Pradesh Overall
(2637)" (75711"

Protein Content (%)

1. <10.0 000 000 011 004
10.0-1 1.0 132 1.68 7772.

3.

4.

11.1-12.0 43 88 35 34 ?R 10

'12.1-13.0

37.68

55.49 44 87 49 30 51 08

5. >13.0 6qn 957 747 705

Moisture Content (%)

1. <10.0 102 528 603 J.O /

2.

3.

10.0-1 1.0 d.bo 870 910 8.82

27.47'11.1-12.0 27 01 30 08 26 47

4. 12.1-13.0 36 90 24.74 39.17

5. >13.0 26 41 31.20 19 23

35 11

24 92

Wet Gluten (%)

1. <24.0 159 273 z.oJ

18.17 19 64

406
18 73 18 682.

3.

24.0-26.0

26.1-28.0 52 24 44 50 49 22

4. 28.1-30.0 19 97 20 01 22 68

49 54

20 92

6.ZU>30.0 O.UJ 13 11 542

Falling No. (Seconds)

'1 . <300 078 000 034 046
2. 300-400 15 79 503 432 9.5'1

3. 401-s00 53 83 52 45 26 58 44 05

4. 501-600 27 55 40 65 64 51 43 20

5. >600 2.05 1.86
* In brackets are given number of samples

425 277
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RESEARCH HIGHLIGHTS



RESEARCH HIGHLIGHTS

The wheat production in India is estimated to be 90.78 million tons from

30.37 million hectares area at productivity level of 2.989 Tons/ha during 2014-15.

This could be made possible by developing high yielding, disease resistant wheat

varieties and also matching production technologies. The increase in domestic

demand of baked & pasta products and economic liberalization & global trade

have offered opportunities for better utilization of wheat. Wheat quality needs

uppermost attention to meet the trade requirements of the domestic and

international markets. The report includes aspects like identification of product

specific genotypes. Promising genotypes showing superiority in various quality

traits including grain nutrition parameters have been identified. Zone wise

variability in wheat quality and grain nutrition parameters has been recorded.

During 2014-15, nine thousand four hundred fifty two (9452) AICW & BIP wheat

grain samples belonging to AVTs, NIVTS, lVTs, Special Trials and Nurseries were

analysed.

Samples Analysed for Quality Parameters
(Total Samples = 94521
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AVT's :

All the 2no and AVT entries including checks were subjected to baking

evaluation for chapati, bread, biscuit and pasta products apart from analyzing

them and also all the 1't year AVT entries for physico- chemical properties (grain

appearance, test weight, protein, sedimentation value, moisture, phenol test,

extraction rate, grain hardness index, wet / dry gluten and gluten index), HMWGS

and grain nutrition (protein, yellow pigment, iron and zinc).
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Product specific genotypes were identified from AVT trials. For the

evaluation of chapati, several parameters like water absorption, dough nature &

colour (before and after maturation), chapati appearance & its colour, aroma,

pliability, taste, puffing height and loss of water (ust after baking and after 4 hours

of baking) were considered. Only those genotypes were selected for chapati,

which scored > 8.0 score out 10.0.

Promisi T.aestivum Ge
Category Genotypes

c 306, K 8027,

MP 3336, (rLS,

(Rrs, RITS, PZ).

HD 2888 (RTS, NEPZ), HD 2864, HD 2932,

cz), MACS 6478 (tTS, PZ), N|AW 1415

For bread quality evaluation, parameters like loaf volume, stickiness,

appearance, crust colour, crumb colour, texture, taste and aroma were

considered. Genotypes with > 575 ml loaf volumes were selected for bread.

Promisin T.aestivum Gen s for Bread

Check
MACS 6222, MACS 6478 (tTS, pZ), Nt 5439, N|AW 1415

(RTS, R|TS, PZ).

NIAW 2030 (RTS, PZ).

The spread factor was calculated by dividing the diameter of the biscuit

with its thickness. The highest spread factor of 11.41 was exhibited by HS 490

(RlLS, NHZ). This variety also showed lower SKCS grain hardness index of 20

indicating its higher potential towards biscuit making.

Promi Geno for

Genotypes

2nd year AVT

s .aestrvum Eiscuit
Category Genotypes

Check HS 490 (RtLS, NHZ)

2nd year AVT None
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For the evaluation of pasta products (macaroni), various cooking quality

parameters like cooking time, water absorption, water uptake ratio, gruel solid loss

and stickiness were considered Apart from these, sensory evaluation

was carried out where parameters like colour, texture, flavour and overall

acceptability using a '9' point hedonic scales were considered. Only those

genotypes were selected which scored > 7.0 point on the hedonic scale and after

considering cooking and other quality parameters. Genotypes recording >71 0%

extraction rate were also identified.

Promising T.durum Genotypes for Pasta Products (Macroni)

Genotypes

c 306, K8027, HD 2888 (RTS, NEpZ), Ht 1544 (tTS, CZ), Nt 5439,
NrAW 1415 (RTS, R|TS, PZ)

N|AW 2030 (RTS, PZ)

Three species of wheat namely, T.aestivum, T.durum and T.dicoccum arc

cultivated in the country. Bread wheat is contributing approximately 95 o/o while

around 4% comes from durum wheat and just about 1% is the share of dicoccum

wheat to the total wheat production. The quality requirements of wheat for various

products like chapati, bread, biscuit and pasta are different. Hard wheat

(T.aestivum) with strong & extensible gluten and high protein is required for

making good bread. For biscuit, the quality requirements are soft wheat, low

protein and weak & extensible gluten. For chapati, we need hard wheat, medium

to high protein and medium & extensible gluten. For pasta products, hard wheat

(T.durum) with strong gluten, high protein, low yellow berry incidence and high

yellow pigment content are required.

Promising genotypes for various quality parameters were also identified.

For f. aestivum, parameters included were protein, wet gluten, dry gluten, gluten
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Category Genotypes

Check
PDW 233, pDW 314 (tTS, NWPZ), MpO 1215, Ht 8737
(tTS, CZ), UAS 446 (RTS, PZ).

2nd year AVT HD 4730 (rTS, NWPZ)

Promising T.aestivum Genotypes for Extraction Rate

Category

2nd year AVT



index, hardness index, sedimentation value,

and zinc. Likewise, T.durum genotypes

parameters and micronutrients.

extraction rate,

were selected

yellow pigment, iron

for various quality

Promising Genotypes for Various Quality Parameters

PARAMETER VALUE GENOTYPES

(T.aestivum)

Protein > 1?no/^ PBW 709. PBW 719, DBW 148, K 1314, HD 2932, Mp 3336,
cG 1015, HD 3164, NtAW 1415, DBW 93.

Wet Gluten > 32.0 0/o wH 1164, MP 40'10, HD 2932, Mp 3336, MACS 6222,
MACS 6478. DBW 93

Dry Gluten > 10.0 0 wH 1164, Mp 4010, HD 2932, Mp 3336 MACS 6222.
MACS 6478 NtAW 1415. DBW 93.

Gluten Index > 80.0 % wH 1 105. DBW 88. HD 3086. HD 3059

Sedimentation
value

>55m1 HS 598, HD 2967, DBW 88, PBW 709, WH 1179, PBW 718,
wH 1080, HD 3171,K1317,K 1315, JWS 712

Extraction
Rate

> 71 0 0 NIAW 2030, C 306, K8027, HD 2888, Ht 1544, NIAW 1415,
Nl 5439.

Grain
Hardness
lndex

-85 N|AW 2030, VL 804 HpW 349, HpW 4'13 HS 599 C 306,
K 8027 , HD 2888 Nt 5439 N|AW 141 5, pBW 421 .

<25 HS 490

Yellow
Pigment

> 4.5 ppm HS 562, VL 804, VL 907, UP 2917.

lron - 45.0 ppm c 306, K8027, HD 2888, HD 317'1, Hr 1605.

Zinc - 45.0 ppm
HS 596 VL 1007, UP 2917, VL 3008, WH 1021, C 306, K8027,
HD 2888.

(T.durum)

Protein -12.5% PDW 233 Ht 8498, AKDW 2997-16, MACS 3970.

Sedimentation
value

>40m| DDW 32, MACS 3949, UAS 446, Ht 8765

Grain
Hardness
lndex

>90 PDW 233, PDW 291, AKDW 2997.16, UAS 446 UAS 455,
MACS 3970.

Yellow
Piqment - 7.00 ppm PDW 233, DDW 31, DDW32, UAS 453

lron > 42.0 ppm MACS 3927, UAS 446, AKDW 2997-16

Zinc - 45.0 ppm PDW 233, PDW 291, DDW 31, MACS 3949, MACS 4024,
MACS 3927.

All the T.aestivum 1't and 2nd year AVT entries including checks

(728 nos.) were analysed for various quality traits which included grain

appearance score, test weight, protein content, grain hardness index &

sedimentation value and nutritional traits like yellow pigment iron & zinc. The 2nd

year AVT entries including checks (354 nos.) were also analysed for wet gluten,
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dry gluten & gluten index and extraction rate. The yellow pigment (ppm) for

T.aestivum in NHZ, NWPZ, NEPZ, CZ, PZ, and overall were 3.97, 3.61 , 4.10,

3.05, 3.63 and 3.67 ranging from 2.57 to 5.08, 2.60 to 4.69, 3.54 to 4.65, 2.48 to

3.65,2.73 to 4.32 and 2.48 to 5.08 respectively.

Variability in the Quality Parameter of Laestivum in AVT's

Parameter NHZ NWPZ NEPZ CZ PZ Overall
Grain

ioq!:l:l'^: rs 3 ?+r(out of '10 0) \" v (A A-7 A\
6.4

(6 0-6 8)
6.4

(5 6-8.4)
6.7 AA

(5.1-8.4) (4.6-8 4)

, -64
I E5t

Weroht (ko/hl) (7^ \-R) q\, \,'
78.1 77.8 79.4 78.7 78.8

(71 2-82.4) (75.4-80.6) (73.8-83.3) (72.7-83 5) (71.2-83.5\

Protein 9.7 123 120 tz.v 12.4 I t.o
content (%) G.o-12 4) (9.7-15.5) (10.3-13.7) (11.1-14.8) (9.5-14 8) (8.0-15 5)

Giain
harrtnaqc 74 74 g2 74 76 75

l.;";- (1s-e1) (56-e1) (67-e4) (5e-e2) (64-e2) (15-e4)

Sedimentation
value (ml)

42

(30-62)
50 48

(36-60) (33-50)
49

(33-61)

A-7

(30-65)

Wet Gluten
(%)

22.4 28.6 30.5 JZ. I 27.9
(18.3-29.3) (21 .8-37 1) (25.6-36.3) (24.4-37 .0) (24.3-34.4) (18.3-37 1)

9.4 '10 1 10.2 10.0 9.1

(7.e-11.6) (s.6-12 4)(5 6-8.8) (7 .1-11.7) (8.4-12 4) (8.1-1 1 .8)

Dry Gluten
(%)

Gluten lndex
(%) (44-88)

54

(43-64)
57

(41-83)
58

(38-85) /?R-Rq\

Extraction
Rate (%)

Yellow
Pigment

67
/46-Rq\

640
r59 h-h/ <t

OY.U 7 1 .9 69.8 71 .1 06z
(66.1-72.5) (70 1-73.6) (66.8-73.3) (6e 1-73.s) (5e.6-73.3)

5.V I 3 61 4.10 3.05 3.63 3 67
(2.67-5.08) (2.60-4 6e) (3.54-4.65) (2.48-3.65) (273-4.32) (2 48-5 08)(ppt!l

lron

(ppm)
36 1 39.7 45.1

(24.7-45.1) (28.2-58.0) (38.6-53.9)
40.2 38 I

(33.8-51.0) (24.7-s8.0)/?n 1_ql 7\

Zinc

(ppm)
36.7 38.6

(18.9-57.6) (23.3-60.3)
40.9 39.5

(33.0-48.9) (30.1-51.7)
34.1 37.8

(23.6-42.e) (18.9-60.3)

In brackets are given the range values.

All the T.durum 1'I and 2no year AVT entries including checks (212 nos.)

were analysed for various quality traits like grain appearance, test weight, protein

content, grain hardness index, sedimentation value, yellow berry incidence and

nutritional trials like yellow pigment, iron & zinc. For example, the mean values of
yellow pigment (ppm) were distinctly higher in T.durum. The mean values (ppm)

for NWPZ, CZ, PZ and overall were 6.27, 5.31, 5.64 and 5.91 ranging from 3.5g to
8.58, 4.06 to 6.52, 4.11 to7.42 and 3.53 to 8.58 respectively.
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Variabif fty in Quality Parameters of T. durum in AVTs

Parameters NWPZ CZ PZ Overatl
Ciain Appearance 6.7 7.4 7.0 6.9

(oq! o! 10,0) (!,0-7 q| (i:3-8 4) lq 2-8 1,1 Q.0 9.1)
Test Weight 78 8 81 4 80.8 79 9

{i<g/ht) gq,2:83 5) _ (76 s:qqjo) _ 1713:83:L g! 2-q3 6)

Protein Content '1'1.9 12.0 11.6 '11.8

(%) (8 8114 5) _ (8:6r:t4:e) €g_13 4) (qq-14 e)
Grain hard- ness 83 84 87 84

Index (54-101) (77-92) (70-i 0o) (54-i 06)
SeOimJntation 41 33 34 37

Yelue (m!) (28-60) \26-12) _ \26:42) @-42)
Yellow Berry 9.1 8.8 10.7 9.5
!1q!ence (o/q) (0 1-4e z) (0,1-3e.2) (0 3-66,3) (0 1-66!)

Yellow 6.27 5.31 5.64 5.9,1
Pisment(ppm) {q 53-8:58) (406-652) _ (4.11:T 42) _ (3 53-qrq8)

lron 39.1 40.8 39.6 39.6
(ppr) (30 1-50 0) (30.4-s4 3) (33.4-51 6) (30 1-s4 3)

Zinc 42.8 392 357 40 1

(ppm) (25 9-55.5) (24.9-57.6) (24.7-44 1) (24.7-57 6)

In brackets are given the range values.

One hundred and one (101), 2no and l" yearAVT entries including checks

were evaluated for High Molecular Weight Glutenin Subunits (HMWGS). Subunits

5+10 and 2+12 were present in 62.4 o/o and 37.6 % of the total entries, whereas

entries having 1,2* and N subunits were 33.7 oh, 55.4 o/o and 10.9 % respectively.

Likewise, percent entries having subunits 7 ,7+8,7+9, 17+18,20 and 13+16 were

38.6, '12.9, 5.9,38.6, 2.0 and 2.0 respectively.

Distribution of HMWGS
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Quaf ity Parameters of Laestivum in NIVTs

Trial

Condition Zone Grain
Appearance
(Max Score

10.0)

Test
Weight
(ks/hl)

Protein
Content

(%l

Sediment.
Value
(ml)

NIVT 1A ||D NWPZ 5.5 4^ t
I z.+ ^a

NIVT 1A ITS NEPZ 5.5 -7A E 12.1 +z

NIVT 14 ITS Overall 74.9 | 2.5 42

NIVT 1B ITS NWPZ 6.7 740 11 .3 38

NIVT 1B ITS NEPZ o.o -7^ E 11.2

NIVT 1B ITS Overall o.l 74.2 I t.J

NIVT 2 ITS CZ 6.8 77.0 1?7 48

NIVT 2 ITS PZ 69 77.0 13.1 41

NIVT 2 ITS Overall o.o 77.0 13.4 45

NIVT 34 ILS NWPZ to.4 t2..1 41

NIVT 34 NEPZ 4.0 I t.J tz.J 40

NIVT 34 ILS Overall 4.8 74.5 12.4 40

NIVT 38 ILS f\7 5.5 74.3 13.1 AE

NIVT 38 ILS PZ o.u 79.0 12.1 40

NIVT 38 ILS Overall 5.7 / o.J 12.7 42

NIVT 5A RTS NWPZ o. l 81 5 12.0 A1

NIVT 5A RTS CZ o. l 62.Z I t:r. 40

NIVT 5A KIJ PZ 6.5 8'1.9 13.4 44

NIVT 54 RTS Overall o.z 81.9 12.4 42

NIVT 5A RITS NWPZ 5.9 77.1 12.8 41

NIVT 5A RITS NEPZ o.u 78.5 12.2 42

NIVT 5A RITS CZ 6.0 80.4 12.5 44

NIVT 5A RITS PZ o. I 79.5 13.0 11E

NIVT 5A RITS Overall o.u 78.9 tz.o 43

IVT ITS NHZ o.z 79.8 1'1.3 47

IVT RTS NHZ 79.9 11.7 46

IVT RITS SHZ 6.3 78.5 122 43

NIVTs :

The Laestivum NIVTs were analysed for grain appearance, test weight,

protein content and sedimentation value.
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Quality Parameters of T.durum in NIVTs

oF
}E
ooo

Grain App.
(max.

Score 10.0)

The f. durum NIVTs were also analysed for yellow berry incidence and
yellow pigment.

Promising entries were selected from NIVTs for promotion to AVT under

irrigated timely sown (lTS) condition based on quality traits. From NIVT 1A, the

selected entry was PBW 725 for NWPZ and HD 3184 for NEPZ. From NIVT 2,

the selected entry was MP 3440 for CZ and DBW 168 for PZ.

Quality Component Screening Nursery:

New genetic stocks: Ten genotypes including one durum completed three years

of testing in QCSN and their overall performance was judged to identify the new

genetic resources. Three genotypes were identified in bread wheat category

whereas none qualified in durum. QBW 12-9 and QLD 54 were identified for soft

grain texture. QBP 12-9, developed by lARl New Delhi, has softgrains (hardness

index: 24) with sedimentation value (35m1) and protein content (11.8%) suited for

cookie quality. QLD 54 (37'n IBWSN 05/ PBW 550) was devetoped at ilwBR,

Karnal and it registered matching grain softness (index. 22) and sedimentation

value (38m1) but protein concentration was high (13.3%). Heading in QLD 54

came a week earlier in comparison to other checks and identified genotypes. QLD

58 (25th ESTWYT 241 PBW 550) expressed good combination of protein (13.1%),

hardness (index: 74), test weight (79.8 kg/hl) and grain appearance score (6.0)

QLD 58 was also 1Ocm shorter in height in comparison to other genotypes.
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Special Trials:

The entries including checks of special trials on T.dicoccum were analysed

for thousand grain weight, protein content, sedimentation value and yellow

pigment. Similarly those of salinity/alkalinity trial and triticale trial were analysed

for grain appearance, test weight, protein content and sedimentation value.

Quality Parameters of Genotypes in T.dicoccum Trial

Centres
Zone

Thousand
Grain Weight

(g)

Protein Content
("/"1

Sedimentation
Value (ml)

Yellow Pigment
(ppm)

PZ 430 151 29 376
SHZ 400 146 ?n t htl

Overall 425 15.0 29 374

Quality Parameters of Laestivum Genotypes in Salinity/ Alkalinity Trial

Centres
(NWPZ)

Grain
Appearance
(Out of 10.0)

Test Weight
(ks/hl)

Protein
Content (%)

Sedimentation
Value (ml)

Hisar 59 80.6 | 2.3 46

Karnal 5.7 786 11.7 45

OVEALL 58 796 12.1 46

Quaf ity Parameters of Laestivum Genotypes tn Wheat MABB Trial

Zone Grain
Appearance
(out of 10.0)

Test
Weight
(ks/hl)

Protein
Content

(%\

Sedimenta
tion Value

(ml)

Grain
Hardness

Index

Yellow
Pigment
(ppm)

lron
Content
(ppm)

Zinc
Content
(ppm)

NWPZ 57 '7A -7
12.2 49 40.2

NEPZ o.z 78.2 120 +o 76 2.99 43.3 .+z.z

CZ 6.3 770 tz.o 43 70 2.66 JY.O 38.7

PZ 6.3 79.3 46 74 2.54 41.4 + t.z

CZ+PZ b.J 78.1 13.0 45 72 z.ou 40.5 400

Product Evaluation of Laestivum Genotypes in wheat MABB Trial

Zone Chapati
Quality

(Max.10)

Bread
Loaf

Volume
(ml)

Bread

Quality
(max.10)

Extracti
on Rate

(%)

Wet
Gluten

(%l

Dry
Gluten

(%l

Gluten
lndex

(%)

NWPZ 7.55 554 o.cd 68.4 29.0 9.7 64

NEPZ 7.72 562 o. /o 69.6 29.5 9.9 oz

CZ 791 569 69.9 29.7 10.3 63

PZ 788 574 7.09 70.5 31.0 10.7 67

CZ+PZ 790 571 7.02 70.2 30.4 '10.5 65
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Quaf ity Parameters of T.aestivum Genotypes in Wheat NlLTrial

Centres
(NWPZ)

Grain Appearance
(out of 10.0)

Test Weight
(ks/hl)

Protein
Content (%)

Sedimentation
Value
(ml)

Ludhiana 5.5 73.5 tz.J 45

Pantnagar o. l 75.6 9.6 48

Dhaulakuan 53 73.4 1 0.9 44

Overall 5.6 74.1 10.9 46

Zone
Grain

Appearance
(Out of 10.0)

Test Weight
(ks/hl)

Protein
Content (%)

NHZ h{ 735 10 6

NWPZ 62 728 127
OVERALL 62 732 I t.o

Quality Parameters of Genotypes in Triticale Trial

New Initiative for Wheat Export (Analysis of FCI Wheat grain samples):

Considering the production level of 92.46 million tons during the year

2012-13 and 95.82 million tons in 2013-14, Government of India decided to

undertake export of wheat during 2012-13 and 2013-14. Seven thousand five

hundred seventy one (7571) wheat grain samples drawn from stocks of Food

Corporation of India (FCl) covering three states viz. Punjab (3325 samples),

Haryana (1609 samples) & Madhya Pradesh (2637 samples) were analysed for

various wheat grading parameters like test weight, damaged kernel, foreign

matter, shrunken & broken kernel, total defects & other classes and wheat

functional parameters like protein, moisture, wet gluten & falling number. Based

on these quality data, Food Corporation of India could export about 6.5 million

tons of wheat through its exporting agencies during years 2012-13 and 2013-14.
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Sedimentation
Value (ml)

Quaf ity Parameters of Laestivum Genotypes in Wheat Bio-fortificationTrial

Zone Grain
Appearance
(out of 10.0)

Test
Weight
(ks/hl)

Protein
Content

(%l

Grain
Hardness

Index

Sedimen-
tation

Value (ml)

lron
Content
(ppm)

Zinc
Content
(ppm)

NWPZ o.J 77.9 12.3 67 3J 38.1 43.4

NEPZ 68 / o.o 11 .1 75 38.9 5b.d

cz b.d 78.3 11 4 75 51 ?ql 409

PZ 6.8 80.0 11.5 78 40.6 33.0

OVERALL 6.5 78.5 1'1.9 72 52 406


