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Phule Satwik (NIAW 3170): A soft bread wheat variety for North
Western Plains and Peninsular Zone of India
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Abstract

Wheat is an important crop that plays major role in a food grain production
in the country. Itis a lone source for industries involved in the manufacturing
of bread, biscuits, flakes, cakes etc. These industries rely on quality
parameters viz., grain hardness index, biscuit spread factor, bread quality
score, and bread loaf volume. Bread wheat variety Phule Satwik (NIAW
3170) is developed at Agricultural Research Station, Niphad has been
released and notified by Central Sub Committee on Crop Standards, India
for cultivation in North Western Plains Zone and Peninsular Zone under
restricted irrigation conditions vide notification number S.O. 3482 (E) dated
7" October, 2020. The variety has high yield potential under restricted
irrigation conditions along with disease resistance and superior grain quality
parameters. It was the softest grain variety among all the genotypes having
a biscuit spread factor of more than 10. With good nutritional and quality

Article History
Received: 19 December
2023

Accepted: 13 February
2024

Keywords

High Yield;

New Cultivar

Quality Parameters;
Varietal Development;
Wheat Breeding.

parameters, it will be a promising variety for bakery industries.

Introduction

Wheat (Triticum aestivum L.) is the second major
rabi-cereal crop in India. It plays a crucial role in food
grain production in the country. India ranks second in
the production of wheat in the world. In India during
2022-23, the wheat was cultivated on 32.44 million ha
with the production of 112.74 million tonnes." In India,
wheat is mostly consumed in the form of chapatis
and roti. It is one of the major sources of diet which
provides nearly half of the dietary protein and more
than half of the calories to the Indian population.

It is an important source for industries involved in
the manufacturing of bread, biscuits, flakes, cakes
etc. These industries rely on quality parameters viz.,
grain hardness index, biscuit spread factor, bread
loaf volume, and bread quality score. Gluten a protein
present in wheat is an important ingredient in bakery
products because of its high elasticity, viscosity, and
swelling power. It is a rich source of phosphorous
and also increases the shelf life of bakery products.
Considering these points, continuous efforts resulted
in the development of a bread wheat variety Phule
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Satwik (NIAW 3170) which will be preferred by the
biscuit industry. It was developed at the Agricultural
Research Station, Niphad (MS), and was identified
and recommended by the Varietal Identification
Committee Meeting in the 58th AGM of AICRP on
Wheat & Barley. It has been released and notified
by the Central Sub-Committee on Crop Standards,
India for cultivation in NWPZ and PZ under restricted
irrigation conditions.

Material and Methods

Elite Germplasm Screening Nursery received from
International Maize and Wheat Improvement Center
(CIMMYT), Mexico was sown during Rabi 2012-13
at Agricultural Research Station, MPKYV, Niphad.
Entry no 59 having the pedigree of SOKOLL X
ROLF 07 was selected and evaluated in Station
Trials viz., Rod Row Trial and Progeny Row Trial
during rabi 2013-14 and 204-15 respectively. Based
on performance the genotype was further advanced
and evaluated in Multilocation Varietal Trial at three
different locations viz., Niphad, Rahuri, and Saval
Vihir during rabi 2015-16. On basis of performance,
it was promoted and evaluated in the National Initial
Varietal Trial (NIVT-5A-RI-TS) at 31 locations in
NWPZ and PZ during rabi 2016-17. The genotype
was promoted to Advanced Varietal Trial-1 (AVT-RI-
TS-PZ) and was evaluated at 16 and 11 locations
in NWPZ and PZ respectively during rabi 2017-18.
It was promoted to Advanced Varietal Trial-2 (AVT-
RI-TS-PZ) and was evaluated at 23 and 17 locations
in NWPZ and PZ respectively during rabi 2018-19.
The severity of rust and its response in the field was
recorded with score of 0-100 scale.? For statistical
analysis, the rust reactions were transferred into a
coefficient of infection (COI).2 Gene postulation for
rust resistance genes was done at the seedling stage
scoring 0-4 scale.® The Distinctiveness, Uniformity,
and Stability (DUS) characterization of NIAW 3170
was done following the guidelines given by PPVFRA.

Varietal Descriptors

NIAW 3170 has having semi-erect growth habit,
pale green foliage colour, waxiness is present on
flag leaf, leaf sheath, ear head, and peduncle. It has
an average plant height of 78 cm, flowers in 44 to
71 days, and matures in 98 to 120 days. The ear
head is tapering, white, long with medium density
and short awns. It has white-colored, oblong shapes
with very soft textured seeds with an average test
weight of 39 g
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Results

Yield Evaluation

The performance of NIAW 3170 was tested in station
trials viz., Rod Row Trial (2013-14) and Progeny Row
Trial (2014-15) under restricted irrigation conditions.
It ranked first with an average yield of 34.08 q ha™.
Then it was tested in a University Multilocation Trial
during 2015-16 at two locations viz., Niphad and
Rahuri.

Evaluation in Peninsular Zone trials

NIAW 3170 was included and evaluated for three years
i.e. 2016-17 (NIVT-5A-RI-TS-PZ), 2017-18 (AVT-I-
RI-TS-PZ) and 2018-19 (AVT-II-RI-TS-PZ) under
All India Coordinated Wheat Improvement
Programme. It showed stable and high-yielding
performance under restricted irrigation conditions at
various locations of the Peninsular Zone as compared
to the checks DBW 93 and HI 1605 (Table 1).
In NIVT-5,NIAW 3170 (44.3 g ha™) significantly out-
yielded the check DBW 93. In AVT-I during 2017-18
NIAW 3170 recorded a yield of 31.1 g ha which
was statistically superior over all the checks of the
zone. In the last year of its evaluation, in AVT-II
(2018-19) it recorded 35.0 g ha™ of yield which was
again significantly superior over all the checks. The
variety NIAW 3170 was found superior over the
checks DBW 93 and HI 1605 with 20.3 % and 19.5
% increase over the mean and 15.4 % and 9.4 %
over the weighted mean respectively. The frequency
of occurrence of NIAW 3170 in the top non-significant
group was the highest among all test entries and
checks. It was 14/17 in a top non-significant group
on the overall basis of three years as compared to
the checks DBW 93 (5/17) and HI 1605 (7/16)*36 The
yield potential of NIAW 3170 (44.3 g ha™ at location
ARS, Niphad, 2016-17) was highest when compared
with all the checks (Table 1).

Evaluation in North Western Plains Zone Trials
In NWPZ trials the entry NIAW 3170 was evaluated
for three yearsi.e. 2016-17 (NIVT-5A-RI-TS-NWPZ),
2017-18 (AVT-I-RI-TS-NWPZ) and 2018-19 (AVT-II-
RI-TS-NWPZ). It showed high-yielding performance
under restricted irrigation conditions at various
locations of NWPZ as compared to the checks WH
1142, WH 1080, PBW 644, HD 3043, HD 3237, and
HI 1620 (Table 2). In NIVT-5 it yielded an average
of 54.7 q ha™ which was significantly superior over
the check WH 1142. In AVT-I during 2017-18, NIAW
3170 has given an average yield of 48.5 q ha™



MAGAR et al., Curr. Agri. Res., Vol. 12(1) 348-355 (2024)

which was significantly better over all the checks
of the zone. In the final year of its testing, in AVT-II
(2018-19) it recorded 50.1 g ha™ of yield which was
significantly superior to the checks viz., WH 1142,
WH 1080, PBW 644, HD 3043, and HD 3237. The
variety NIAW 3170 was found superior over the
checks HD 3043, WH 1080, PBW 644, WH 1142,
HD 3237 and HI 1620 with 17.74, 12.80, 12.80, 5.79,
4.39, and 0.20 % increases over respectively when
compared with means. The frequency of occurrence
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of NIAW 3170 in the first non-significant group was
15/35 on overall basis of three years as compared to
the checks WH 1142 (7/35), WH 1080 (1/27), PBW
644 (4/27), HD 3043 (1/27), HD 3237 (8/27) and
HI 1620 (15/27) (ICAR- IIWBR 2017, ICAR- IIWBR
2018a, ICAR- lIIWBR 2019a). Potential yield of NIAW
3170 was the highest (71.7 g ha™' at IWBR, Karnal
location, 2018-19) as compared to all the check
varieties (Table 2).

Table 1: Performance NIAW 3170 for grain yield under AICRP trials in PZ (2016- 2019)

Item Year of testing No. of NIAW Check varieties CcDh
Trials 3170 -10%
DBW 93 HI 1605
Mean NIVT- 5A (2016-17) 1 44.3 34.0 - 5.8
Yield AVT-l (2017-18) 08 311 27.3 28.5 1.3
(a/ha) AVT-Il (2018-19) 08 35.0 30.5 33.0 1.7
Mean - 36.8 30.6 30.8 -
Weighted mean -- 33.7 29.2 30.8 --
% Increase / NIVT- 5A (2016-17) -- -- 30.3 - --
decrease AVT-l (2017-18) -- - 13.9 9.1 -
over Checks AVT-II (2018-19) - - 14.8 6.1 -
Over mean -- -- 20.3 19.5 --
Over weighted mean -- -- 15.4 9.4 --
Frequency NIVT- 5A (2016-17) - 11 0/1 - -
in 1t NS AVT-l (2017-18) - % 2/8 3/8 -
group AVT-II (2018-19) - 6/8 3/8 4/8 -
Total -- 14117 5/17 7116 -
Yield Potential (g/ha) -- 44.3 36.9 37.3 -

AICRP: All India Coordinated Research Project

Table 2: Performance NIAW 3170 for grain yield under AICRP trials in NWPZ (2016-2019)

Items Year of testing No. of NIAW Check varieties CD
Trials 3170 (10%)
WH WH PBW HD HD HI
1142 1080 644 3043 3237 1620
Mean NIVT-5A (2016-17) 8 547 516 - - - - - 2.7
Yield AVT | (2017-18) 13 485 455 448 447 417 479 497 0.9
(g/ha) AVT 11 2018-19 14 50.1 479 457 459 450 500 523 0.9
Mean - 511 483 453 453 434 490 510 -
Weighted mean - 50.8 479 453 453 434 49.0 51.04 --
% Increase/  NIVT-5A (2016-17) -- - 6.01 - - - - - --
decrease AVT | (2017-18) - - 6.59 826 850 16.31 1.25 -241 -
over checks AVT 11 2018-19 - - 459 963 9.15 1133 020 -4.20 --
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Over mean
Over weighted mean

Frequency NIVT-5A (2016-17) -- 4/8

in 1st NS AVT | (2017-18) - 5/13

group AVT 11 2018-19 - 6/14
Total - 15/35
Yield Potential (g/ha) -- 7.7
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5.79
6.05
2/8

113
4/14
7/35
70.3

12.80
12.14

12.80 17.74 4.39
12.14 17.05 3.78

0.20
-0.47

7/13
8/14
15/27
71.2

3/13
5/14
8/27
69.7

0/13
114
1/27
56.8

2/13
2114
4/27
67.0

113
0/14
1127
64.3

AICRP: All India Coordinated Research Project

Disease and Pest Resistance

NIAW 3170 showed resistance against Brown
rust and Black rust in PZ and NWPZ trials under
natural and artificial epiphytotic conditions in Plant
Pathological Screening Nurseries (PPSN). NIAW
3170 was found resistant to major pathotypes of brown
and black rusts under PZ trials (Table 3) and NWPZ
trials (Table 4). Multi-environmental evaluation of large
sets of wheat germplasm has already led to the
identification of resistant sources’ which can further

be used in wheat breeding programs. Resistance
gene for brown rust Lr13+16+ (NWPZ) and Lr13+10+
(PZ) and resistance gene for black rust Sr2+ (NWPZ
& PZ) have been postulated in this variety through
multipathotype testing for seedling resistance.
It was also found resistant to Karnal Bunt, Flag
Smut, Powdery Mildew, and Foot Rot diseases.
It has shown better resistance to shoot fly and root
aphids under controlled conditions.?®

Table 3: Response to major threerusts under artificial epiphytotic conditions in PZ trials

Disease Year NIAW 3170 DBW 93 HI1605
HS ACI HS ACI HS ACI
Yellow Rust 2016-17 30S 11.7 80S 35.7 408 10.4
2017-18 408 14.5 80S 451 408 27.0
2018-19 408 14.9 1008 51.5 408 22.4
HS & Mean ACI 408 13.7 100S 441 408 19.9
Brown Rust 2016-17 10MR 1.1 30S 7.2 208 5.8
2017-18 108 3.4 208 10.8 20MS 12.2
2018-19 108 2.5 60S 14.6 408 13.2
HS & Mean ACI 108 23 60S* 10.9 408 10.4
Stem Rust 2016-17 20MS 4.3 30MS 6.4 208 7.0
2017-18 108 4.7 10MR 1.6 20MS 7.3
2018-19 10MS 4.3 5MS 2.3 208 7.6
HS & Mean ACI 108 4.4 30MS 34 208 7.3
Gene Postulation
Yellow Rust - Yro+ Yr2+
Black Rust Sr2+ Sr31+2+ Sr5+11+
Brown Rust Lr13+10+ Lr26+ Lr13+

HS = Highest score, ACI = Average coefficient of infection
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2018-19. The average grain hardness index of
NIAW 3170 was 28.4 and 43.0 in NWPZ and PZ

Quality Traits Analysis

As per quality analysis (Table 5), NIAW 3170 is

having softest grains among all the genotypes and
checks tested in Peninsular and North Western

respectively whereas the lowest grain hardness

index by any check in NWPZ or PZ was 79.4 (HD
3237 in NWPZ). NIAW 3170 was the only genotype

Plains Zones trials during 2016-17, 2017-18, and



MAGAR et al., Curr. Agri. Res., Vol. 12(1) 348-355 (2024)

among all genotypes and checks tested in NWPZ
and PZ having a biscuit spread factor of more than
10 (10.18). NIAW 3170 has having good chapati-
making score (7.27 and 7.08 in NWPZ and PZ),
high bread loaf volume (608), better protein content
(11.40 and 11.96 in NWPZ and PZ). Wet gluten and
dry gluten content were recorded as 24.6 % and 7.7
% respectively whereas,the gluten index was 73.0 in
NWPZ. In PZ trials wet gluten and dry gluten were
27.5 % and 9.0 % respectively and gluten index was
86.3. Fe content and Zn content were 36.0 ppm and
34.7 ppm in NWPZ while it was 40.0 ppm and 33.1
ppm in PZ trials respectively).'o"

Discussion

The variety Phule Satwik (NIAW 3170) significantly
outyielded the check varieties in the Peninsular
Zone and North Western Plain Zone. It has having
softest grains along with a biscuit spread factor of
more than 10 which makes this variety more suitable
for bakery industries. It is also resistant to leaf and
stem rust. Result of this the variety was identified
and recommended by the Varietal Identification
Committee in the 58th AGM of All India Coordinated
Research Project on Wheat & Barley for cultivation
in both above-mentioned zones under restricted
irrigation conditions.

Conclusion

The cultivar Phule Satwik (NIAW 3170) was notified
for cultivation in the Peninsular Zone (States of
Maharashtra and Karnataka) and North Western
Plains Zone (States of Punjab, Haryana, Rajasthan,
Uttarakhand, Uttar Pradesh Delhi, and Jammu &
Kashmir) vide notification No. S.O. 3482 (E) dated
7th October, 2020. The variety is registered under
the Protection of Varieties and Farmers’ Right
Association (PPV&FRA), Ministry of Agriculture and
Farmers Welfare, Government of India with certificate
number REG/202/385 dated 15th November, 2022.
Agricultural Research Station, Niphad (MS) is the
main centre responsible for the maintenance and
production of nucleus and breeder seed.
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