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Introduction

One of the main challenges in achieving sustainable agriculture is maintaining production under
environmental stress. Drought, a prominent geographical feature of our country, is an unavoidable and
unchangeable phenomenon. At the same time, the consumption of energy, water, and food resources is increasing
rapidly, making it essential to develop strategies to mitigate and reduce its adverse impacts. Sweet corn (Zea
mays var. Saccharata), scientifically known as (Zea mays var. Saccharata), is a genetically modified plant of
regular corn. This genetic modification causes the accumulation of sugars and soluble polysaccharides in the
endosperm of the seed. This plant has special economic importance because all its parts, including the cob, stem,
leaves, wood, and husk, are used. Unlike regular corn, this plant is consumed fresh by humans. The most critical
stage in terms of water consumption in sweet corn is the flowering stage, from the appearance of silks to the end
of cell division in the growing seed endosperm. Stress occurrence at this stage causes a 14% reduction in grain
yield. Meanwhile, stress occurrence in later stages, such as cob elongation and seed maturation, results in a 31%
and 21% reduction in grain yield, respectively. The aim of this research is to study the response of different
sweet corn cultivars to various irrigation regimes through traits such as seed yield, dry weight of 100 seeds, leaf
area index, yield components, and proline content.

Materials and Methods

To compare the response of four foreign hybrids and one domestic hybrid cultivar of sweet corn to different
irrigation regimes during flowering, an experiment was conducted in a split-plot design based on randomized
complete block design with three replications. In this experiment, the irrigation regimes included: a- stopping
irrigation until soil moisture depletion reached 15% of available water and then irrigating to field capacity in the
root development zone (control: optimal irrigation), b- stopping irrigation until soil moisture depletion reached
35% of available water in the root development zone (mild water deficit stress), c- stopping irrigation until soil
moisture depletion reached 55% of available water and then irrigating to field capacity in the root development
zone (moderate water deficit stress), d- stopping irrigation until soil moisture depletion reached 75% of available
water and then irrigating to field capacity in the root development zone (severe water deficit stress), applied
during the reproductive stage in the main plots and sweet corn cultivars (Merit, Honey, Genesis, Chase, and
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Single cross 403) in the sub-plots.

Results and Discussion

The results showed that the optimal irrigation treatment had the highest grain yield with an average of 5159.6
kg ha'!, while severe water stress had the lowest grain yield with an average of 3429.2
kg ha'!, which was 33% less than the best treatment. Among the studied cultivars, the Genesis cultivar had the
highest grain yield. The Honey cultivar showed the lowest grain yield among the studied cultivars, which was
20% less than the best cultivar. Severe water deficit stress had the lowest dry weight of 100 grains, which was
20% less than the optimal irrigation conditions. The highest biological yield were obtained under optimal
irrigation conditions and the Honey cultivar. The single cross 403 had the lowest biological yield under severe
water deficit stress conditions.

Conclusion

The study demonstrated that optimal irrigation significantly enhanced sweet corn yield, leaf area index, and
biological yield, while severe water stress substantially reduced these parameters. Among the hybrids, Genesis
outperformed others in grain yield, making it the most suitable choice under water-limited conditions.
Conversely, the Honey hybrid exhibited the highest proline concentration, indicating better stress tolerance.
Overall, the Genesis hybrid is recommended for cultivation in drought-prone areas due to its superior yield.

Keywords: Biological yield, Grain yield, Harvast index, Leaf area index
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Table 1- Physical and chemical characteristics of the soil of the experimental field

Depth ! sl K P N Organic C S¥g il
(cm) EC Texture TNV
(dsm™ (ppm) (%)
0-30 0.41 Sandy loam 399 33 0.21 2.1 13
30 - 60 0.41 Sandy loam 447 20 0.18 0.76 10

* TNV: Total Neutralizing Value
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Table 2- Meteorological information of the experimental area
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Table 5- Mean comparing of sweet corn traits under the interaction effect of irrigation regimes and hybrids

bl s, ol Sy padlS s, 0 4l law P 5 o9

Fresh weight of ear

Irrigation regimes Hybrids Leaf area index  Number of grain per row (kg ha!)
Merit 5.33 b* 32.3ab 11014 cd
Ll Honey 5.26b 34.00a 13550 ab
Genesis 3.85e-g 32.00 ab 9457 ef
Control Chase 4.34 de 3430a 15497 a
Single cross 403 6.27 a 34.30a 5632 i
Merit 5.14 bc 29.60 a-d 8650 e-g
o o8 Honey 5.23b 33.00a 12353 bc
L TR Genesis 3.33i 25.00 d-g 7117 gh
Mild water deficit stress Chase 3.97 ef 29.00 a 10617 c-e
Single cross 403 4.82 b-d 22.60 a-d 3433 jk
Merit 3.94 ef 27.00 b-f 7555 f-h
L Honey 4.60 cd 31.30 a-c 8550 e-g
bogie e . Genesis 2771 32.00 e-g 7330 f-h
Moderate water deficit stress Chase 3.39 f-h 26.00 c-fg 10270 c-e
Single cross 403 3.69 fg 17.60 hi 2660 jk
Merit 3.79eg 24.00 d-g 4720 ij
s S Honey 4.32 de 20.60 g-i 5877 hi
e Genesis 2.11j 23.60 e-g 7527 f-h
Severe water deficit stress Chase 3.09 hi 22 60 f-h 9100 d-g
Single cross 403 1.79j 17.00i 2386 k
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* The means with same letters in each column do not have a significant difference in the probability level%b5 errore in the LSD test.
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Table 6- Mean comparing of sweet corn traits under the main effect of irrigation regimes
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Irrigation regimes Number of rows per ear Length of sterility weight of 100 grain (g) Grain yield

(cm) (kg ha!)

el 14.86 A* 3.03¢ 1721a 5159.6 a

Control
o edledS 14.06 ab 384b 15.14 b 3990.8 b
Mild water deficit stress
bugto (oS
. 13.46 bc 4.39 ab 14,64 b 3828.0b
Moderate water deficit stress
3 (ol 12.33¢ 498a 13.61b 3429.2b

Severe water deficit stress
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* Means with similar letters in each column are not significantly different at 5% probability level
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Table 7- Mean comparing of sweet corn traits under the main effect of sweet corn cultivars
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Cultivares Number of rows per ear  Length of sterility (cm) (kg ha) (umol g FW) Harvast index (%)
= 13.91 ab* 3.73 bc 3797.1¢ 1386 a 277D
Merit
o 12.75b 434ab 3686.8 ¢ 1511a 2.1¢
Honey
o .‘_ 12.91b 481 a 4606 a 14.26 a 40.4 a
Genesis
o 14.00 ab 3.79 bc 42189 ab 1449 a 26.4b
Chase
. | :
Y ol S 1483 a 362¢ 42006 b 12.01b 377a

Single cross 403

s o doyd gy prdaw ) I gize (el M) JBB LSD 9051 5l eolisl b oS jiie By S Bl gl (slo uSilio (ygian ooy
* Means with similar letters in each column are not significantly different at 5% probability level
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Table 8- Mean comparing of sweet corn traits under the interaction effect of irrigation regimes and cultivars
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Irrigation regimes Cultivares Dw of ear (kg ha!) Biological yield (kg ha?)

Merit 5727.33 f 17955 b

Ll Honey 9968.4 a 22214 a

Genesis 5267.8 fg 13910 de

Control Chase 8910 b 18311b
Single cross 403 1876.1 Kkl 13209 d-f

Merit 3605.5 | 13840 de

N Honey 8833 b 18955 b
L e Genesis 4816.3 g 11840 e-h
Mild water deficit stress Chase 813505 ¢ 16749 be
Single cross 403 1550 1 11885 bc

Merit 3055.6 j 12877de

bsie S Honey 7635.6 cd 16933 b
Frse Genesis 41616 g 11116 e-h
Moderate water deficit stress Chase 7146.7 d 15055 be
Single cross 403 1625.6 | 11300 e-h

Merit 996.7 m 10202 h-j

L Hone 2247.8 k 10872 g-j

A oS Genes)i/s 3326.7 137989ijj
Severe water deficit stress Chase 6474.4 ¢ 13798 de

Single cross 403 490 m 8537 j
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* The means with same letters in each column from, do not have a significant difference in the probability level 5% in the LSD test.
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Figure 1- Main effect of irrigation regimes on proline content of sweet corn leaf (LSD test at the 5% significance level.)
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Table 9- Correlation coefficients between sweet corn traits

. @ @) ®) (4) () (6) 7 ®) ) (10
Triats
S g 23S 1.00
LAI (1)
)y 0 &b olas 0.70%* 1.00
Number of grain in the row (2) ' '
Pl 2 e, s 0.60%* 037 1.00
Number of rows in ear (3)
i J9L, -0.53* -0.50* -0.63** 1.00
Length of sterility (4)
M 5 o3
P S ois 0.32 0.76** 0.09 -0.30 1.00
Fw of ear (5)
W i s
S )9 0.25 0.65** -0.00 -0.22 0.91** 1.00
Dw of ear (6)
IVee o
oo e ok 056%  0.74**  045% 068  0.60**  0.47* 1.00
weight of 100 grain (7)
315 5 Slos
B2 026  054*  054%  -043* 041 030  072** 100
Grain yield (8)
‘S):.
) ~"_’j9ﬁ > s 0.61 0.79** 0.27 -0.49*  0.85**  0.88**  061** 037 1.00
Biological yield (9)
UAJ”J -0.14 0.00 -0.52* 0.49* 0.26 0.35 -0.23 -0.30 0.11 1.00
Proline (10)
il jasls
r o> -0.48* -0.40 0.02 0.24 -0.53* -0.61** -0.11 0.36 -0.69** -0.31

Harvast index (11)

A o i |y Mo yd S g gy e ) (0 bxe 5 Yl gixe gl pas ey sk g % NS
=and **: indicate significance at 5% and 1% levels, respectively, and n.s of non-significance.
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