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ABSTRACT

World population is increasing at alarming rate which will increasing the
concern of breeders to identify the high yielding varieties to feed. In the
present research, sixty Indian wheat genotypes were taken for morphological
evaluation for yield. The pre harvest and post harvest characters of two
years mean were recorded for this study. The plant height varied from
66.4cm in PBW502 to 108.2 cm in SL 1. The no. of productive tillers per
plant were varied from 2.8 in RAJ3765 to 8.7 in Kharchia65. The length of
spike, number of spikelet per spike, grains per spike and 1000 grain weight
is directly contributed to yield component. The length of spike varied from
12.62cm in NW1076 to 19.07cm in Kharchia65 genotype. The number of
spikelet is found to be varied from 11.9 in RAJ3765 to 20.6 in Kharchia65.
The actual yield of the genotype is measured by thousand grain weight as
the yield of plant depends upon size as well as weight of seeds of genotype.
Test Weight of the grain varies from 22.3gm in K7903 to 48.9gm in
Kharchia65 genotypes.
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Introduction protein, in developing countries (Braun et al.,

2010; Tewari, 2015). It was expected that

Today, increasing population pressure of the
world, urges food security for human feed.
Wheat (Triticum aestivum L.) is the most
important grain crop cultivated all over the
world, and providing major nutritional
requirement for human diet. Due to its
importance, many plant breeders are engaged
in its improvement throughout the world.
Because of its significance it is growing on a
large scale (Fassil, 2000). It provides 21% of
the total food calories with 20% of the
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global wheat grain production must increase
by 2% annually till 2050 to feed the
population (Rosegrant and Agcoili, 2010;
FAOQ, 2015; Singh and Vaishali, 2017). India
is second largest producer of wheat in the
world. The production of wheat in 2018-19 is
million tonnes in India. It is grown almost in
all states of the country namely Uttar
Pradesh, Punjab, Haryana, Madhya Pradesh,
Rajasthan, Bihar, Maharashtra, Gujarat, West
Bengal, Uttarakhand and Himachal Pradesh.
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All together contribute about 98% to the total
wheat production of the country.

Wheat is an annual crop belongs to family
Poaceae and Triticum genus in plant
systematics. Poaceae family includes major
cereal crops such as sorghum, maize, rice,
millet and barely (Briggle and Reitz, 1963).
Wheat farming had spread to Asia, Europe
and North Africa after about 4,000 B.C.
Triticum aestivum known as bread wheat are
composed of different types of winter and
spring cultivars.

Many plant breeders required to identify the
specific characters to be incorporated into the
wheat genotypes to maximize the yields.
Donald (1968) had described those
morphological characteristics of wheat crop
that theoretically results in better yield. Hucl
and baker, (1987); Cox et al., (1988); Major
et al., (1992) in their studies observed above
ground and whole plant biomass, tillers and
growth rates for yield. Now a day an
extensive research on various morphological
traits that could responsible for higher yield
are going on (Fida et al., 2011). Zaheer
(1991) suggested that the vyield could be
increased through selection of plants with
taller plant height and more spikelets per
spike, spike length and harvest index.

In this scenario, indirect selection which
targets the morpho-physiological traits
directly contribute to the crop yield can be
more efficient than direct selection for higher
yield (Reynolds et al., 2005, 2012; Reynolds
and Trethowan, 2007). Advances in precision
phenotyping, along with combining genetic
and molecular approaches in the breeding
process are expected to improve the
efficiency of breeding programs (Mir et al.,
2012; Kosova et al., 2014; Choudhary et al.,
2018). Therefore, morpho-physiological trait-
based breeding is the only hope to identify
the traits which can affect yield or yield
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attributing traits (Nigam et al., 2005). This
approach may increase the possibility of
making more successful crosses in a breeding
program by exploiting the potential for
additive gene action (Reynolds et al., 2009a;
Ataei et al., 2017; Dolferus et al., 2019; José
et al., 2019; Singh and Vaishali, 2016, 2017,
Naresh et al., 2015).

Materials and Methods

This investigation was carried out at the
experimental field station of the Department
of Biotechnology, SVPUA&T, Meerut, to
analyse the morphological characters (pre and
post harvest) of sixty Indian wheat genotypes
viz. K-9423 (UNNATHALNA), AAI-12,SL-1, LN-
26P, LN-15B,UP-2425, LN-15C, K-9644, K-
9162, W-7, HUW-533, SL-2,UP-2565,
DBW-835, WCW-953,K-710, K-9397, K-
616, NW-1076, SL-7, W-3,K-617,LN-16B,
SL-4, W-4, K-424, WCW-984, AAI-2,
HUW-516,SL-5, K-8962, HUW-846, HUW-
825, K-7903(HALNA), NW-2036, HUW-637,
K-9533(naiNa), NW-1014, HUW-638,HUW-
234, HUW-213, AAI-336, SL-15K-712,
DBW-17, DBW-16, KRL-213, RAJ-3765,
KHARCHIA-65, KRL1-4, KRL-19, HD-
2009, WH-1021, PBW-226, PBW-343, PBW
373, PBW-502, PBW-550, WH-711, KRL-
210. All varieties were grown and maintained
in the field under normal condition.
of  wheat

Morphological evaluation

varieties

The data was observed by randomly selecting
five plants from each variety. The data was
observed for pre-harvest characters like Plant
height (total height of plant) and Number of
productive tiller. For post-harvest characters
the data was recorded for Length of Spike
(Ear length is measured in cm.), Number of
spikelets per Spike (mean of 5 spikes per
genotypes is considered for analysis), Seeds
per Spike (Mean of seeds counted from 5
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randomly sampled spikes at maturity is
recorded for analysis), thousand Grain
Weight (in gm.) were recorded of two years
and there mean was considered for the final
results.

Statistical analysis

The experimental data were compiled by
taking mean values over randomly selected
plant from both replications and subjected to
the statistical analysis. The analysis of
variance for the design of the experiment was
carried out according to the procedure
outlined by Panse and Sukhatme (1978).

Results and Discussion
Pre-harvest characters

Plant height is an important parameter for the
development of plant. Plant height was
recorded in cm in all the genotypes at the
time of maturity. Variation in plant height
was observed in different wheat genotypes
and varied from 66.4cm in PBW502 to 108.2
cmin SL 1.

In studied genotypes the SL 15, AAI 336,
HUW638, NW1014, K616 and K9423 shows
the plant height more than 100 cm. whereas
the genotypes RAJ3765, PBW343, WH711,
PBW373, UP2425, UP2565, WCW953,
K7903, Kharchia65 and KRL213 shows the
plant height less than 85cm. The plant height
is negatively correlated with yield (Table,
Figure).

The numbers of productive tillers per plants
were noted at the time of maturity. The no. of
productive tillers per plant was varied from
2.8 in RAJ3765 to 8.7 in Kharchia65 (Table,
Figure). The genotypes WH1021, PBW343,
PBW373, PBW502, SL2, Kharchia65,
KRL14, KRL210 and KRL213 are the better
genotypes showing the number of tillers more
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than 7 in each of them. On the other hand the
genotypes RAJ3765, WH711, SL1, LN15B,
UP2565, SL5, K9533 and SL15 showing less
than 4 numbers of productive tillers. This
parameter is directly linked to the yield of
plant. The results are in accordance with
Rashidi, (2011) as they also observed the
plant height and number of tillers of various
wheat genotypes ranged from 50.05cm
t0110.5cm and 3.02 to 6.40.

Masood et al., (2014) also recorded the
similar range of plant height and number of
tillers in studied wheat genotypes. The short
plant height with in a very narrow range 70.8
to 79.05cm was also reported by Fetahu et
al., 2008. Singh and Vaishali, 2016, 2017;
Naresh et al., 2015; Fida et al., 2011 supports
the above observed data in his study on wheat
varieties.

Post-harvest characters

The length of spike, number of spikelet per
spike, grains per spike and 1000 grain weight
is directly contributed to yield component.
The result showed that the length of spike
varied from 12.62cm in NW1076 to 19.07cm
in Kharchia65 genotype (Table 1). However
the genotypes PBW343 PBW502, K9423,
SL4, Kharchis65, KRL14, KRL19, KRL210
and KRL213 also shows the significant
length of spike ie. More than 17cm.

The number of spikelet is found to be varied
from 11.9 in RAJ3765 to 20.6 in Kharchia65
(Table 2). The genotypes PBW343, DBW16,
PBW502, K9423, SL4, SL15, Kharchia65,
KRL14, KRL19, KRL210 and KRL 213
genotypes also seems to good in terms of
number of spikelet per spike as they have
more than 16 spikelets per spike. Grain per
spike is direct measure of yield/plant and also
economically important. It varies from
variety to variety as shown in result.
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Table.1 Pre- harvest morphological characters of studied wheat genotypes

S.N. Variety Plant ht. S.D. No. of Tiller/ S.D
(cm) Plant
1 RAJ-3765 74.9 +0.42 2.8 +0.28
2 WH-1021 95.2 +0.00 7.3 +0.14
3 PBW-343 84.9 +0.71 7.8 +0.14
4 WH-711 81.0 +1.98 4.0 +0.28
S HD-2009 90.7 +0.14 5.1 +0.14
6 PBW-226 94.1 +0.71 41 +0.14
7 PBW-373 76.2 +0.28 7.8 +0.14
8 PBW-550 87.1 +0.14 6.1 +0.99
9 DBW-17 87.9 +0.42 6.0 +0.28
10 DBW-16 92.5 +0.42 5.3 +0.14
11 PBW-502 66.4 +0.57 77 +0.14
12 K-9423 100.2 +0.28 4.8 +0.28
13 AAI-12 86.4 +0.00 6.1 +0.99
14 SL-1 108.2 +0.57 3.9 +0.14
15 LN-26P 90.2 +0.28 3.9 +0.14
16 LN-15B 745 +0.71 3.5 +0.99
17 UP-2425 69.3 +0.42 4.0 +0.28
18 LN-15C 90.8 +0.57 5.0 +0.85
19 K-9162 88.9 +0.42 4.3 +0.14
20 K-9644 91.2 +1.98 4.1 +0.14
21 W-7 90.6 +1.98 4.0 +0.57
22 HUW-533 93.6 +0.28 6.0 +0.28
23 SL-2 94.6 +0.28 7.7 +0.14
24 UP-2565 83.8 +0.28 3.8 +0.28
25 DBW-835 95.8 +0.57 5.1 +0.14
26 WCW-953 84.9 +0.71 4.9 +0.14
27 WCW-984 94.3 +1.46 4.9 +0.14
28 K-710 89.9 +0.99 5.0 +0.28
29 K-9397 87.3 +0.42 4.3 +0.14
30 K-616 101.0 +0.57 4.4 +0.28
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NW-1076 92.9 +0.71 4.4 +0.28
32 SL-7 93.1 +0.71 4.7 +0.14
33 W-3 92.8 +0.57 4.1 +0.14
34 K-617 90.15 +0.35 43 +0.14
35 LN-16B 91.5 +0.42 46 +0.00
36 SL-4 85.7 +0.14 4.7 +0.14
37 W-4 91.4 +0.28 4.1 +0.14
38 K-424 89.2 +0.28 45 +0.14
39 AAI-2 87.9 +0.14 4.3 +0.14
40 HUW-516 90.0 +0.28 4.3 +0.14
41 SL-5 86.3 +0.42 35 +0.42
42 K-8962 86.4 +0.57 4.9 +0.14
43 HUW-846 96.2 +0.28 4.2 +0.28
44 HUW-825 96.3 +0.42 5.5 +1.56
45 K-7903 83.1 +0.42 6.1 +0.99
46 NW-2036 85.2 +0.57 4.7 +0.71
47 HUW-637 87.1 +0.42 45 +0.14
48 K-712 88.2 +0.57 4.9 +0.14
49 K-9533 94.5 +0.99 3.9 +0.14
50 NW-1014 106.1 +0.42 4.7 +0.14
51 HUW-638 108.1 +0.42 5.1 +0.14
52 HUW-234 95.5 +0.42 4.9 +0.14
53 HUW-213 85.8 +13.16 5.7 +0.42
54 AAI-336 101.2 +0.28 5.7 +0.14
35 SL-15 108.1 +0.71 33 +0.14
56 | KHARCHIA-65 80.6 +0.99 8.7 +0.49
S7 KRL-1-4 92.55 +0.78 78 +0.14
58 KRL-19 87.45 +1.06 6.9 +0.28
59 KRL-210 91.7 +0.00 74 +0.14
60 KRL-213 82.1 +7.35 8.6 +0.07
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Table.2 Post harvest morphological characters of studied wheat genotypes

S.N. Variety Spike | S.D No. of S.D. No. of SD Test SD
length Spikelet/ Grain/ Wt.
(cm) Spike Spike (gm)
1 RAJ-3765 13.73 | £0.10 11.9 +0.42 31.2 | #0.28 | 38.9 | +0.42
2 WH-1021 15.50 | +0.08 145 | +0.14 447 | #0.71| 315 | +0.42
3 PBW-343 17.41 | +0.13 16.4 | +0.28 46.0 | +0.00 | 46.2 | +0.49
4 WH-711 16.30 | +0.25 15.7 | +0.14 39.6 | £0.47 | 454 | +0.57
5 HD-2009 13.43 | +0.24 12.6 | +0.28 51.6 | +0.47 | 43.3 | +0.28
6 PBW-226 15.87 | £0.10 13.8 | +0.28 483 | £0.47 | 429 | +0.21
7 PBW-373 14.06 | +0.08 13.1 | +0.14 440 |+035| 472 |+0.35
8 PBW-550 15.45 | +0.47 14.4 | +0.28 58.8 | +1.17 | 43.6 | +0.64
9 DBW-17 13.98 | +0.06 12.7 | +0.14 51.8 | #0.71| 38.0 | +0.28
10 DBW-16 16.30 | +0.25 16.2 | +0.28 412 | +428 | 438 |+0.35
11 PBW-502 17.41 | £0.13 16.0 | +0.28 453 | +0.21 | 39.7 | +0.28
12 K-9423 17.22 | +0.31 16.8 | +0.28 443 | +0.71 | 465 | +0.42
13 AAI-12 13.83 | +0.27 12.1 | +0.14 457 | +0.71| 386 | +0.64
14 SL-1 14.08 | +0.31 13.7 +2.12 31.8 | +1.41 | 40.8 | +0.49
15 LN-26P 13.58 | +0.31 12.8 | +1.70 442 | 057 | 32.8 | +0.64
16 LN-15B 14.53 | +0.04 13.7 | +0.21 438 | £0.49 | 32.0 | +0.21
17 UP-2425 13.58 | +0.31 13.5 +0.28 425 | +0.35| 300 |+0.71
18 LN-15C 15.15 | +0.49 145 | +0.14 342 | +141| 385 | +0.54
19 K-9162 14.50 | +0.08 12.4 | +0.28 425 | +1.06 | 30.9 | +0.42
20 K-9644 15.83 | +0.38 14.0 | +0.28 417 | #0.71| 289 | +0.27
21 W-7 15.84 | +0.48 149 | +0.14 406 | +1.41| 31.0 | +0.25
22 HUW-533 14.47 | +0.24 13.9 +0.14 374 | +1.13| 353 |+0.81
23 SL-2 13.65 | +0.25 12.7 | +0.14 37.4 | 566 | 34.8 | +0.38
24 UP-2565 15.94 | +0.03 143 | +0.14 421 | £1.27 | 349 | +0.42
25 DBW-835 14.53 | +0.47 12.4 | +0.28 39.2 | #1.77 | 40.6 | +0.65
26 WCW-953 13.80 | +0.13 12.1 +0.14 421 | +0.71| 37.8 | +0.48
27 WCW-984 15.30 | +0.00 14.1 | +0.14 38.1 | +0.71| 41.8 | +0.52
28 K-710 15.28 | +0.31 14.9 +0.14 424 | +141| 330 |+021
29 K-9397 15.85 | +0.89 14.9 +0.14 415 | +2.12 | 39.8 | +0.54
30 K-616 14.44 | +0.31 13.4 | +0.28 479 | +#1.27 | 36.9 | +051
31 NW-1076 12.62 | +0.00 12.2 | +0.28 237 | +0.71| 36.7 | +0.34
32 SL-7 14.56 | +0.76 13.3 | +0.14 442 | +0.85 | 29.9 | +0.62
33 W-3 14.15 | +0.16 13.2 +0.28 370 | +141| 331 |+0.29
34 K-617 13.29 | +0.13 12.6 | +0.28 384 | #1.13| 285 | +0.42
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35 LN-16B 14.48 | +0.14 13.5 +0.14 300 |+1.13| 288 |=+0.31
36 SL-4 18.21 | +0.44 17.2 +0.28 35.6 | +0.85| 31.2 | +0.40
37 W-4 13.42 | +2.12 12.3 +0.14 284 | +0.57 | 242 | +0.76
38 K-424 13.57 | +0.27 12.7 +0.14 459 | +0.71| 303 | +0.22
39 AAI-2 14.34 | +0.00 13.3 +0.14 40.1 | #1.27 | 37.8 | +0091
40 HUW-516 14.80 | +0.25 13.7 +0.14 455 | +0.42 | 357 | +0.59
41 SL-5 13.82 | £0.20 12.1 +0.14 348 | +#1.41| 34.8 | +0.62
42 K-8962 14.76 | +0.00 13.8 +0.28 376 | +4.03| 319 | +0.34
43 HUW-846 13.25 | +0.21 12.9 +0.14 478 | +0.28 | 33.7 | +0.73
44 HUW-825 14.93 | +0.16 13.9 +0.14 385 | +0.42 | 29.9 | +0.56
45 K-7903 15.15 | +0.13 14.0 +0.28 36.1 | +0.99 | 223 | +0.66
46 NW-2036 13.55 | +0.07 12.4 | +0.21 428 | +0.42 | 39.9 | +0.57
a7 HUW-637 16.75 | +0.21 14.2 +0.28 411 | +0.71| 38.7 | #0.77
48 K-712 14.96 | +0.28 12.6 +0.28 442 | #1.41 | 358 | +0.62
49 K-9533 15.68 | +0.03 14.4 | +0.28 40.1 | +0.99 | 41.0 | +0.88
50 NW-1014 14.24 | +0.25 12.7 +0.14 385 | +0.42 | 431 | +0.78
51 HUW-638 13.82 | £0.20 12.9 +0.14 36.1 | +0.99 | 33.6 | +0.74
52 HUW-234 15.54 | +0.00 14.8 +0.28 434 | +0.57 | 41.2 | +0.37
53 HUW-213 15.04 | +0.20 14.9 +0.14 438 | +1.13| 465 | +0.33
o4 AAI-336 1458 | +0.17 13.2 +0.28 384 | +1.13| 36.8 | +0.57
55 SL-15 17.69 | +0.69 16.9 +0.14 36.7 | +0.42 | 313 |+0.71
56 | KHARCHIA-65 | 19.07 | +0.16 20.6 +0.28 58.1 | +1.27 | 48.9 | +0.42
S7 KRL-1-4 17.45 | +0.92 18.7 +2.12 478 | +0.57 | 47.1 | %0.49
58 KRL-19 17.00 | +0.00 18.2 +0.64 477 | +0.74 | 46.8 | +0.78
59 KRL-210 17.40 | +0.00 18.6 +0.49 498 | +0.85| 40.0 | +0.92
60 KRL-213 17.10 | +0.14 18.3 +0.35 55.1 | #1.56 | 42.7 | +0.99

The minimum seeds/spike was observed 23.7
in NW1076 whereas the maximum number of
seeds per spike was observed 58.1 in
Kharchia65 followed by 55.1 in KRL213,
52.8 in PBW550, 51.8 in PBW17 and 51.6 in
HD2009 (Table 2). The results of the present
study are in accordance with result of
Masood et al., (2014) as they also reported
the number of spiklet per spike ranged from
22.27 to 18.40 in lines 9595 and 9546
respectively. Safi et al., (2017) observed
highest number of spiklet per spike i.e 18.9 in
Raj1972 wheat genotype respectively. Our
results are in accordance with the result
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observed by Masood et al., 2014; Fetahu and
Aliu, 2010; Fetahu et al., 2008. Singh and
Vaishali, 2016, 2017; Naresh et al., 2015,
Fida et. al., 2011 supports the above observed
data in his study on wheat varieties.

The actual yield of the genotype is measured
by thousand grain weight as the yield of plant
depends upon size as well as weight of seeds
of genotype. Test Weight of the grain varies
from 22.3gm in K7903 to 48.9gm in
Kharchia65 (Table 2). In addition to this the
genotypes PBW343, WH711, KO9423,
HUW?213, KRL14, KRL19, KRL210 and
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KRL213 also perform better under filed
condition in terms of thousand grain weight
as they show more than 45gm test weight.
Similarly, Masood et al., (2014) observed the
test weight ranged from 58.48gm to 43.23gm.
Rashidi, (2011) also reported the similar
range of test weight varies from 32.09 to
47.70gm. Singh and Vaishali, 2016, 2017
Naresh et al., 2015; Fida et. al., 2011
supports the above observed data in their
study done on wheat varieties.

References
Ataei, R., M. Gholamhoseini, and
Kamalizadeh, M. 2017. Genetic

analysis for quantitative traits in bread
wheat exposed to irrigated and
drought stress conditions. Int. J. Exp.
Bot. 86, 228-235.

Available online
www.notulaebiologicae.ro

Braun, H.J., G. Atlin and Payne, T. 2020.
Multi-location testing as a tool to
identify plant response to global
climate change. In: Reynolds MP, ed.
Climate Change and Crop Production.
Surrey: CABI, p:115-138.

Briggle, L. W. and Reitz, L. P. 1963.
Classification of Triticum species and
of wheat varieties grown in the United

at

States. Technical Bulletin 1278.
United States  Department  of
Agriculture.

Choudhary, A. K., R. Sultana, M. I. Vales, K.
Bhushan, R. Ranjan, and Ratnakumar,
P. 2018. Integrated physiological and
molecular approaches to improvement
of abiotic stress tolerance in two pulse
crops of the semi-arid tropics. Crop J.
6, 99-114.

Components of New Winter Wheat (Triticum
aestivum L.) Lines

Cox, T.S., J.P. Shroyer, B.H. Liu, R.G. Sears,
and Martin, T.J. 1988. Genetic
improvement in agronomic traits of

3197

hard red winter wheat cultivars from
1919 to1987. Crop Science, 28:756-
760.
Determination on Genetic Variation for
Morphological Traits and Yield
Dolferus, R., S. Thavamanikumar, H.
Sangma, S. Kleven, X. Wallace, and
Forrest, K. 2019. Determining the
genetic architecture of reproductive
stage drought tolerance in wheat using
a correlated trait and correlated
marker effect model. G3 Genes
Genomes Genet. 9: 473-489.

Donald, C.M. 1968. The breeding of crops
ideotypes. Euphytica 17:385-403

Fassil, K., E. Teklu, T. Teklu and Assefa, G.
2000. On farm demonstration of
improved durum wheat varieties
under enhanced drainage on Vertisols
in central highlands of Ethiopia. In:
Eleventh Regional Wheat Workshop
for Eastern, Central and Southern
Africa. CIMMYT, Addis Ababa,
Ethiopia

Fetahu, S. and Aliu, S. 2010. Determination
on Genetic Variation for
Morphological Traits and Yield
Components of New Winter Wheat
(Triticum aestivum L) Lines. Not Sci
Biol. 2 (1):121-124

Fetahu, S. H., S. Aliu, S. Kaciu, I. Rusinvoci
and Gjonbalaj, M. 2008.
Characteristics of production potential
for yield and biomass of new winter
wheat line developed in Kosovo.
Modern variety breeding for present
and future needs. Valencia, Spain.
367-371.

Fida, M., A. ljaz, U.K. Nagib, M. Khurram,
N. Aysha, S. Salma, and Khalid, A.
2011. Comparative  Study  Of
Morphological Traits In Wheat And
Triticale. Pak. J. Bot., 43(1): 165-170

Food and Agriculture Organization (FAO).
2015. Food and  Agriculture
Organization of the United Nations



Int.J.Curr.Microbiol.App.Sci (2020) Special Issue-11: 3190-3199

online database http:/www.fao.org/
giews. Accessed, 4, February, 2015.
Hucl, P. and Baker, R.J. 1987. A study of
ancestral and modern canadian spring
wheat. Can. J. Plant Sci. 67:87-97
José J. M. G., A. Rewicz, K. G. Duba, M.
Wiwart, A. Tocino, and Emilio, C.
2009. Morphological Description and

Classification of Wheat Kernels
Based on Geometric  Models.
Agronomy,  Article  9-  399;

doi:10.3390/agronomy9070399.

Kosova, K., P. Vitamvas, M. O. Urban, J.
Kholova, and Prasil, I. 2014. Breeding
for enhanced drought resistance in
barley and wheat — drought-associated
traits, genetic resources and their
potential utilization in breeding
programmes. Czech. J. Genet. Plant
Breed. 50, 247-261.

Major, D.J., H.H. Janzen, R.S. Sadasivaiah,
and Carefoot, J.M. 1992.
Morphological  characteristics  of
wheat  associated  with high
productivity. Can. Plant  Sci.
72:689-698.

Masood S.A., M. Kasif, and Ali, Q. 2014.
Correlation analysis for grain and its
contributing traits in wheat (Triticum
aestivum L. Nature and Science of
Sleep. 12(11):168-176

J.

Mir, R. R., M. Zaman-Allah, N.
Sreenivasulu, R. Trethowan, and
Varshney, R. K. 2012. Integrated

genomics, physiology and breeding
approaches for improving drought
tolerance in crops. Theor. Appl.
Genet. 125, 625-645.

Nigam, S. N., S. Chandra, S.K. Rupa, M.
Bhukta, A. G. S. Reddy, and
Rachaputi, N. 2005. Efficiency of
physiological trait-based and
empirical selection approaches for
drought tolerance in groundnut. Ann.
Appl. Biol. 146, 433-439.

Notulae Scientia Biologicae

3198

Panse V.G and Sukhatme P.V. 1978.
Statistical methods for agricultural
workers ICAR, New Delhi. 145-150.

Rashidi, V. 2011. Genetic parameters of
some morphological and
physiological traits in durum wheat
genotypes. African J. of Agric. Res.
6(10): 2285-2288.

Reynolds, M. P. and Trethowan, R. M. 2007.
"Physiological interventions in
breeding for adaptation to abiotic
stress,” in Scale and Complexity in
Plant Systems Research: Gene-Plant-
Crop Relations, eds J. H. J. Spiertz, P.
C. Struik, and H. H. van Laar (Cham:
Springer), 129-146. doi:
10.1002/anie.199315241

Reynolds, M. P., A. Pellegrineschi, and
Skovmand, B. 2005. Sink-limitation
to yield and biomass: a summary of
some investigations in spring wheat.
Ann. Appl. Biol. 146, 39-49.

Reynolds, M., J. Foulkes, R. Furbank, S.
Griffiths, J. King, and Murchie, E.
2012. Achieving yield gains in wheat.
Plant Cell Environ. 35, 1799-1823.

Reynolds, M., M. J. Foulkes,, G. A. Slafer, P.
Berry, M. A. J. Parry, and Snape, J.
W. 2009a. Raising yield potential in
wheat. J. Exp. Bot. 60, 1899-1918.

Rosegrant, M.W. and Agcoili, M. 2010.
Global food demand, supply and food
prospects. International food policy
research Institute, Washington, D.C.,
USA.

Safi L., R. Singh, and Thomas A. 2017.

Analysis of  Agro-Morphological
Characters in  Wheat (Triticum
aestivum L.) Genotypes for Yield and
Yield Components
Int.J.Curr.Microbiol.App.Sci.  6(9):
578-585

Sali ALIU, Shukri FETAHU

Singh N. P. and \Vaishali, 2016.

Characterization of wheat (Triticum
aestivum) for Stay Green trait, Journal


https://www.researchgate.net/journal/1179-1608_Nature_and_Science_of_Sleep
https://www.researchgate.net/journal/1179-1608_Nature_and_Science_of_Sleep
https://www.researchgate.net/journal/1179-1608_Nature_and_Science_of_Sleep

Int.J.Curr.Microbiol.App.Sci (2020) Special Issue-11: 3190-3199

of Applied And Natural Sciences.
8(1):107-111

Singh N. P. Vaishali, M. Kumar, P. Chand,

A. Sirohi, and Singh, J. 2015.
Morpho-physiological

characterization of wheat (Triticum
aestivum) for Stay Green trait,
International Journal of Innovative

Research in Technology. 1(9): 28-36

Singh N.P. and Vaishali, 2017. Study the

effecc of EMS on Morpho-
pysiological characters of wheat in
reference to Stay Green Trait, Journal
of Applied And Natural Sciences.
9(2): 1026-1031

Singh, N.P. and Vaishali, 2017. Study the

3199

effecc of EMS on Morpho-
physiological characters of wheat in
reference to Stay Green Trait. Journal
of Applied And Natural Sciences,
9(2): 1026-1031.

Tewari, R., J.P. Jaiswal, R.P. Gangwar and

Singh, P.K. 2015. Genetic diversity
analysis in  exotic  germplasm
accessions of wheat (Triticum
aestivum L.) by cluster analysis.
Electronic Journal of Plant Breeding,
6(4): 1111-1117.

Zaheer, A. 1991. Co-heritability among yield

and vyield components in wheat.
Sarhad J. Agric., 7(1): 65-67.



