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ABSTRACT 

Amongst several constraints which affect the wheat productivi ¥, moisture 
availability ranks at the top, as it exposes the crop to moisture stress at anthesis or grain 
filling stage. Nevertheless all physiological and yield parameters are affected by moisture 
stress. Thus, it was necessary to evaluate wheat genotypes under two contrasting 
environments viz., irrigated and non-irrigated conditions. Amongst the cight different 
genotypes under study, genotypes AKAW 5104, AKW 1071 and AKW 381 recorded significantly 
higher grain yield as compared to any of the genotypes. These cultivars may ultimately 
proved to be outstanding under moisture stress conditions since these are able to produce 
highest chlorophyll content index, relative water content, relative growth rate, harvest 
index, numbers of grains spike’and grain yield (kg ha"). 

(Key words: Wheat, full irrigation, moisture stress, grain yield) 

INTRODUCTION 

Wheat (Triticum aestivum L.) is originated in south 

west Asia region and belongs to family Gramineae. It is 

world’smost cultivated food crop hence, known as the king 
of all cereal crops as its cultivation is easier, economically 

suitable and contain high amount of nutrients. It is rich in 

carbohydrates, calcium, lysine, gluten, vitamin and minerals. 
Protein content in it is 7-12%. In India, it is second most 
important crop after rice. Moisture stress is the complex 

relationship between grain yield and water in wheat crop 

because yield is more sensitive to water deficits at certain 
growth stages. Therefore, grain yield is more dependent on 

irrigation well distributed over the growing season 
depending on demand at each stage than on total water 

available through the growing season, water deficit causes 
nearly all growth processes however, the stress response 
depend on the duration of exposure and stage of plant 

development of wheat crop, water stress occurring during 
pre-flowering, post flowering and grain filling stage 

decreasing grain filling percentage, seed size and number 

of grains spike’' thus leading to strong yield reduction or 

even total crop loss. The objective of present investigation 
was to study the morpho-physiological parameters of wheat 

genotypes under irrigated and non-irrigated conditions. 

MATERIALS AND METHODS 

A field experiment was carried out during rabi 
season of 2018-19 at the research farm at Shankar nagar, of 

Botany section, College of Agriculture, Nagpur.The 

experiment was laid out in split plot design with full irrigation 
and moisture stressed environments as a main plot and eight 
wheat genotypes as sub plot factors. Each set of experiment 

was replicated three times. The size of the sub plot was 2.50 
% 0.69 m”. There were 5 rows of wheat plot” at 25 cm row 
spacing. The genotypes AKAW 4739, AKAW 4901, AKAW 

5099, AKAW 5104, AKAW 4927, AKAW 4973-2, AKW 1071, 
AKW 381 were planted on 21* November, 2018. 

The climate of the area is semi-arid and is 
characterized by three distinct season’s summer, rainy 

and winter. The normal mean annual precipitation is received 

during the period of June to September, winter rains are few 

and uncertain. During rabi season of 2018-19 there was two 
rainy days 16.6 mm and 3.2 mm respectively, 60 DAS 

throughout experiment. Temperature during rabi season 

ranged between 27.8°C to 34.1°C (max.) and 21.6°C to 16.5°C 

(min.) and average humidity was 65.47% (at morning) and 
39.19% (at evening) during rabi season of 2018-2019. 

The morpho-physiological parameters viz., 

chlorophyll content index (at anthesis and seven days after 
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anthesis), canopy temperature (at anthesis), canopy 

temperature (seven days after anthesis), relative water 

content at 75 DAS, relative growth rate at 60-100 DAS, 

number of grains spike™ at harvest, harvest index at harvest 

and grain yield kg ha' were recorded when wheat genotypes 

sown under irrigated and non-irrigated conditions. 

RESULTS AND DISCUSSION 

Amongst several constraints which affect the 

wheat productivity, moisture availability ranks at the top as 

it exposes the crop to moisture stress at anthesis or grain 

filling stage. Nevertheless all morpho-physiological and 

yield parameters are affected by moisture stress. Thus, it 

was necessary to evaluate wheat genotypes under two 

contrasting environments viz., irrigated and non-irrigated 

conditions. 

Effect of moisture conditions 

Wheat crop sown under different moisture 

availability i.e. irrigated and non-irrigated conditions. 

In non-irrigated condition, chlorophyll content 

index (at anthesis and 7 days after anthesis), relative water 

content, relative growth rate, harvest index, number of grains 

spike'and grain yield were lowest as compared to irrigated 

condition, but canopy temperature (at anthesis and 7 days 

after anthesis) increased in non-irrigated condition as 

compared to irrigated condition. 

Effect of Genotypes 

Different genotypes of wheat gave significant 

variations on morpho-physiological and yield parameters. 

Genotypes AKAW 5104, AKW 1071, and AKAW 4739 
showed high yield potential in irrigated as well as in moisture 

stress condition as compared to remaining genotypes. 

Interaction Effect 

Interaction effect between moisture availability and 
genotypes were found to be non-significant for Canopy 

temperature (°C) at anthesis. 

Interaction between moisture conditions and 
genotypes was significantly differed. Under irrigated 

condition, significantly highest CCI was recorded in 

genotypes AKAW 5104 followed by AKW 1071, AKAW 
4927 and AKAW 4901. However, significantly lowest CCI 
was noticed in genotypes AKAW 4973-2 and AKAW 4739. 

Under non-irrigated conditions genotype AKAW 5104 

recorded significantly highest CCI followed by AKW 1071 

and AKAW 5099. Significantly lowest CCI recorded in 

genotype AKAW 4973-2 over all other genotypes under 
study. The highest chlorophyll content Index was obtained 

under well-watered conditions. While in water stress 
condition, significant reduction in chlorophyll content index 

was noted.Similar findings were also reported by 

Chandrashekar er al. (2000) i.e. Chlorophyll content was 

highest in irrigated condition. There was significant decrease 

in chlorophyll content under water stress in all the cultivars. 

95 
Interaction effect between moisture conditions and 

genotypes was significant. Under irrigated conditions, 

genotype AKAW 5104 recorded significantly lowest canopy 

temperature among all the genotypes.Genotype AKAW 

4973-2 noted highest followed by AKAW 4927 and AKAW 

4739 however found at par among each other in canopy 

temperature. In non-irrigated conditions, among all the 

genotypes, minimum canopy temperature was noted by 

AKW 381. Whereas, significantly higher canopy 

temperature have been observed in AKAW 4913-2 followed 

by AKAW 5099 and AKAW 4901. Canopy temperature was 

higher in non-irrigated condition as compared to irrigated 

condition.Similar results were observed by Siddique e al. 

(2000). They reported that canopy temperature ("C) for wheat 

under un-irrigated conditions was higher than under 

irrigated conditions. Similar findings were also recorded by 

Srivastava et al. (2017). They recorded more canopy 

temperature in non-irrigated as compared to irrigated 

condition. 

Interaction between moisture conditions and 
genotypes was significantly differed. Under irrigated 

condition, significantly highest RWC was maintained by 
genotypes AKAW 5104, AKW 1071 and AKW 381. However, 
significantly lowest RWC was noticed in genotypesAKAW 
4973-2 and AKAW 4901. Under non-irrigate condition, AKW 
1071 recorded significantly highest RWC followed by 
AKAW 5104 and AKW 381. Lowest RWC recorded in 
AKAW 4901 and AKAW 5099 and found significantly 
lowest among all genotypes. Siddique ez al. (2000) observed 

decrease in RWC from 88% to 45% during water stress. 
Whereas, Almeselmani er al. (2011) also observed reduction 

in relative water content under moisture stress environment. 

Interaction effect between moisture conditions and 
genotypes was significantly different. Under irrigated 

condition, among all the wheat genotypes, significantly 
highest RGR was found in AKW 1071 followed by AKW 
381 and AKAW 5104. However, Lowest RGR was noted in 
AKAW 4927 and AKAW 5099 under irrigated conditions. 
Undernon-irrigated condition, AKW 381, AKW 1071 and 
AKAW 5104 showed significantly highest RGR. However, 

lowest RGR was noted by AKAW 4927 and AKAW 

4739.Irrigated condition showed high rate of RGR as 

compared to moisture stress. Hossain ez al. (2010) found 

similar results. They observed that, irrigated conditions 
showed high rate of RGR as compared to moisture stress. 

Interaction between both moisture conditions and 
genotypes were significantly influenced for number of 

grains spike!. Under irrigated conditions, genotype AKAW 

4927 recorded significantly highest grains spike” followed 
by AKAW 5104, AKW 1071 and AKAW 5099. Whereas, 
lowest grains spike’ were observed in AKAW 4973-2 

followed by AKW 381 which were at par with each other. 

Under moisture stress conditions AKAW 4927, AKAW 5104 
and AKW 381 recorded significantly highest grains spike™ 

whereas, lowest grains spike™' recorded in AKAW 5099 and 

AKAW 4973-2 Reduction in number of grains spike” at



96 

U
D
I
U
O
O
 IANBM IATIR[OY —

 D
A
Y
 ‘Sisapue 1o)e skep £ e

 a
x
m
e
r
a
d
w
a
)
 A
d
o
u
e
)
 —
 (
V
v
)
 1
D
 

‘stsayue 1a3ye sAep £ 18 xopur Juajuod [[Aydorofy) - (
V
)
 [
D
D
 ‘sisayiue e

 xopur 1uayuod [[KydoIo[y) — (V) [
D
D
 1
y
m
 

€
8
1
 

9
8
1
 

L6'T 
1
8
1
 

B
S
 T
 A
D
 

€
9
0
 

9
0
 

8
9
0
 

w
0
 

F (
W
I
S
 D
X
 

e
 

e
t
 

6¢°1 
8
T
1
 

P
S
 ®
A
D
 

5
4
0
 

5
4
4
 

8
0
 

7
0
 

F (wygs 

(D) adf10u00) 

S
0
 

P
l
 

L8°0 
6
9
0
 

%
S
 ®
 d
d
 

8
1
0
 

8
7
0
 

L
T
0
 

€
C
0
 

F (wygs 

(1) u
o
n
e
s
L
u
y
 

w
9
9
8
 

1789 
 €LST 

 008C 
r
e
c
 

 
T
I
T
 

0
0
T
 

S
S
€
T
 

L
T
y
t
 

8
'
T
C
 

90'9C 
U
B
A
 

S
V
S
9
 

€
0
9
 

L
Y
O
L
 

 €9%C 
 TH9T 

€
8
T
 

L
S
0
T
 

 LS61 
L
S
1
T
 

6T°€C 
L6'IT 

0
9
T
 

18€ M
M
V
 

0
9
8
9
 

€5°€9 
L
Y
E
L
 

 ¥9ST 
 T9LT 

L
9
€
T
 

€
6
T
C
 

 LI'IT 
 06'€T 

L8'ST 
L
T
Y
T
 

L¥'LT 
TL0T M

V
 

S
T
L
S
 

 L6ES 
€
6
0
9
 

 9¥LT 
 60TE 

P8'€C 
8681 

0S'LI 
L
¥
0
T
 

8
6
T
T
 

1
9
1
 

£5°€T 
T
E
L
O
Y
 M
V
I
V
 

88'T9 
 0OF'SS 

L
E
O
L
 

 ¥S'ST 
 9v'LT 

£9°€C 
L6'TT 

 LSO0T 
 LEET 

L
S
€
T
 

L9'1T 
0
S
S
t
 

LTOY M
Y
V
 

S
E
6
9
 

 0F'E9 
0
€
S
L
 

 09%C 
9
9
T
 

S
y
«
4
 

€
I
y
 

o
r
i
c
 

 LI'LT 
0v'8T 

€
8
T
 

L6'TE 
O
I
S
 M
V
I
V
 

8
€
8
S
 

 LV'IS 
0
€
S
9
 

9
9
T
 

6
6
T
 

€E'ET 
€
T
 

L
¥
0
T
 

0
8
¢
 

L
E
E
T
 

L
0
T
T
 

L
9
Y
T
 

660S M
V
I
V
 

09'LS 
 €S0S 

L
9
Y
9
 

 LS9T 
 0L'8T 

e
 

€
§
€
C
 

L
L
T
T
 

 0EST 
S
h
e
T
 

LY'1T 
3
4
4
 

1067 M
Y
V
 

8
8
6
5
 

Ov'YS 
L
E
S
9
 

 S6¥T 
 9v'9T 

Sr'eT 
S
L
O
T
 

 0L81 
€
8
T
 

8
1
T
 

86'IC 
3
8
 ¢4 

6ELY M
V
I
V
 

p
a
j
e
p
L
L
I
l
 

p
a
j
e
s
L
L
 

p
a
j
e
s
L
L
 

p
a
j
e
s
S
i
L
n
 

U
B
J
J
A
l
 

 
-
U
O
N
 

 
P
E
S
L
L
I
]
 
U
B
I
J
 

 
-
U
O
N
 

 
P
I
E
S
L
L
I
]
 
U
B
I
[
 

 
-
U
O
N
 

P
I
B
S
L
L
I
]
 
U
B
I
\
 

-
U
O
N
 

p
a
r
e
s
u
u
y
 

(
%
)
 O
M
Y
A
 

20 (
V
V
)
 L
D
 

V
V
)
 1
2
D
 

(V) 1
0
D
 

sadfyouany 

J
e
a
y
m
 Jo s

r
a
j
u
r
e
r
e
d
 edrsojoisAyd-oydaouw yuasayyip u

o
 sad4Ajoudd p

u
e
 L)ifiqe[reAe danysioun Jo 1

9
9
7
 [
 A
q
L
L



PIoIf u
r
e
l
n
 —
 X
0
 ‘xopul J

s
a
A
l
e
H
 —
 [
H
 ‘,-oy1ds sureid j

o
 s
1
o
q
u
n
N
 —
 §
/
O
N
 ‘
e
l
 I
M
O
I
S
 2
A
N
R
[
Y
 —
 Y
D
 ‘
Q
U
Y
M
 

0¥'TeT 
w
®
e
 

0
6
C
 

€
0
0
0
0
 

%
S
 

d
d
 

¥
T
0
8
 

08°0 
0
0
T
 

1
0
0
0
0
 

F
(
u
g
s
 D
 X
1
 

€
9
1
 

o
'
l
 

S
0
T
 

2
0
0
0
0
 

%
S
 %
 d
d
 

L
S
 

L
S
O
 

1
0
0
0
0
 

1
0
0
0
0
 

F
 (
w
)
g
s
 

(D) adK1ouany 

L
O
T
E
 

0
L
0
 

8L'T 
€
0
0
0
0
 

%
S
 e
 d
d
 

9€°01 
9
T
0
 

9
0
 

1
0
0
0
0
 

F
 (
W
g
s
 

(1) uonesLuy 

0$°600€ 
89°€0LT 

€€°SIEE 
 96'8T 

 ¥6'ST 
06'1€ 

68'6€ 
€
T
r
e
 

S
S
S
y
 

T
E
0
0
0
 

 TPOO'0 
7
9
0
0
0
 

U
B
I
N
 

0F7'600€ 
8
8
T
E
I
T
 

 TH'S9EE 
 86'8T 

 9£9T 
09'1¢ 

w
L
e
 

S
r
v
e
 

6
L
0
F
 

6
9
0
0
0
 

L
S
O
O
 

+L00°0 
18€ M

V
 

8
E
C
E
C
E
 

 E€CLYBT 
 TH609¢ 

 TI'LT 
S
r
e
e
 

6
0
0
 

0
8
0
r
 

 vo'lE 
9
9
6
t
 

£900°0 
1
5
0
0
0
 

+800°0 
[LOT M

V
 

67°S6ST 
I1'ThPT 

 L88FLT 
0F'9T 

6
T
T
 

6
8
T
 

veEre 
 9L0€ 

16°LE 
9
%
0
0
0
 

 6£00°0 
£€5000 

T
E
L
6
Y
 M
V
I
V
 

T
L
6
L
6
T
 

OI'1SST 
 SE80vE 

 OI'LT 
S
L
Y
T
 

6
T
 
o
y
 

S
T
y
 

£
£
0
8
 

6
£
0
0
0
 

 S£00°0 
0
0
0
 

L
T
6
Y
 M
V
I
A
V
 

69°CEEE 
9
T
6
T
6
T
 

 TI9ELE 
t
P
T
E
 

 9€'8C 
16°9¢ 

9
8
9
r
 

 61°6¢ 
€
S
S
 

8
6
0
0
0
 

6¥00°0 
£900°0 

Y
O
I
S
 M
V
I
V
 

SI'698C 
SO'69F¥T 

 9T69TE 
 6T0E 

69°ST 
L
8
T
E
 

6
8
9
¢
 

 0F'LT 
€
9
 

S
0
0
0
 

 6£00°0 
1
5
0
0
0
 

6
6
0
S
 M
V
I
V
 

99'6v6C 
S
9
1
9
L
T
 

 99'IElE 
 9T'IE 

V
L
T
 

06'7€ 
r
L
e
 

c
r
v
e
 

6
T
 1Y 

#
6
0
0
0
 

8¥00°0 
1
9
0
0
0
 

1
0
6
7
 M
V
I
V
 

€
S
E
P
I
E
 

 SL°000E 
 80'98CE 

 LE'8T 
6¥'ST 

S
T
I
E
 

9
8
¢
 

OF'ee 
(3394 

S
¥
0
0
0
 

 8€000 
1
5
0
0
0
 

6
E
L
Y
 M
V
I
V
 

PpajepLLI 
p
a
j
e
s
L
L
n
 

p
a
j
e
s
u
L
n
 

p
a
j
e
s
L
L
 

u
e
d
\
 

 -UON 
P
J
e
S
L
L
I
]
 
UBI[Al 

 -UON 
 PIJeSLLI] 

U
\
 

-
U
O
N
 

PIJeSLLI] 
U
B
I
A
 

-
u
o
N
 

pajesLLIy 

-
y
 33) X

9
 

(%) TH 
S
/
O
N
 

(;-P-39) 4
D
y
 

sadfjouan 

J
e
a
y
m
 Jo sxajourered [edrSojoisdyd-oydaiow J

u
a
a
g
i
p
 u
o
 sad£jouas p

u
e
 A)Iiqe[ieAr AIN)SIOw Jo 193537 ‘7 dqel,



harvest under non-irrigated condition as compared to 

irrigated condition was noted. Mohammadi et al. (2012) 

observed terminal drought occurring during the grain filling 

period is known to induced grain abortion and reduced grain 

filling capacity. i.e. sink strength adjust to reduce source 

capacity. 

Interaction between both moisture conditions and 
genotypes found significantly differed for harvest index. 

Under irrigated conditions, significantly highest harvest 

index was observed by genotype AKAW 5104 followed by 
genotypes AKAW 4901, AKAW 5099 and AKW 381. 
However, lowest harvest index was observed in AKAW 
4973-2 and AKAW 4927. Under non-irrigated conditions, 
significantly highest harvest index was observed in 

genotype AKAW 5104 followed by genotypes AKAW 
4901 and AKW 381.Lowest harvest index observed in 
AKAW 4973-2 and AKAW 4927. 

Similar findings were also recorded by Saeidi and 

Abdoli (2010), according to him significant reduction in 

grain yield due to post-anthesis water stress may result 

from a reduction of the production of photo-assimilates, 

the sink power to absorb photo-assimilates, and the grain 

filling duration. Farnia and Tork (2015) also exhibited similar 

results. They found significant reduction in harvest index 

under post anthesis water stress with more significant 

reduction in grain yield production than biomass production. 

It means that increasing of grain weight is accompanied 

with increasing harvest index. 

Interaction between both moisture conditions and 
genotypes were significantly influenced for grain yield 

ha'. In irrigated conditions, genotype AKAW 5104 recorded 
significantly highest grain yield 3332.69 kg ha'followed by 
AKW 1071, AKAW 4927 and AKW 381 whereas, 
significantly lowest grain yield ha™ than all other genotypes 

under study were observed in AKAW 4973-2 and AKAW 
4901. In non-irrigatedcondition genotypes AKAW 4739, 
AKAW 5104 and AKW 1071 recorded significantly highest 
grain yield ha”'however at par among themselves whereas, 

significantly lowest grain yield ha'' recorded in AKAW 4973- 
2 and AKAW 5099. Saeidi and Abdoli (2010), also found 
significant reduction in grain yield due to post-anthesis 

water stress may result from a reduction of the production 

of photo-assimilates, the sink power to absorb photo- 

assimilates, and the grain filling duration. 

98 
Wheat genotypes sown under irrigated condition 

were significantly superior for all the morpho-physiological 

as well as yield and yield contributing characters viz., 

chlorophyll content index (at anthesis and 7 days after 

anthesis), canopy temperature (at anthesis and 7 days after 

anthesis), relative water content, relative growth rate, harvest 

index and numbers of grains spike'resulted in significant 

increase in grain yield of wheat as compared to wheat 

genotypes evaluated under non-irrigated condition. 

Amongst the eight different genotypes, genotype AKAW 

5104, AKW 1071 and AKAW 4739 enhanced morpho- 

physiological parameters and ultimately increased grain 

yield as compared to any of the genotypes. The differential 

response of evaluated wheat genotypes for imposed non- 

irrigated condition indicates the drought tolerance ability. 
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