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Introduction
One of the main challenges in achieving sustainable agricultural is production in environmental stress.
Drought is a prominent geographical feature of our country, and there is no escape from this natural and
unchangeable phenomenon. On the other hand, the consumption of energy, water, and food resources is
increasing rapidly, so we must seek to mitigate and reduce its damage. Sweet corn, 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 within a 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 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.
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Table 1- Physical and chemical characteristics of the soil of the experimental field
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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
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Table 2- Meteorological information of the experimental area
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Parameter May June July August
Wb s> xSe 35.31 36.56 35.14 31.87
Average maximum temperature (°C)
; 1:Sle
w o> 5l 22.08 24.32 23.67 21.41
Average minimum temperature (°C)
5k
o 0.00 15.00 0.40 0.00
Total precipitation (mm)
5 Co bl 5
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Mean monthly relative humidity (%)
Ll clelo oluss 387.80
o - 364.90 375.60 330.90

Total sunny hours

olo > qind Mo
Amount of total radiation in the month 115089.00 108341.00 103173.00 90264.00

(cal cm2min?)

122 (s 29.33 31.02 29.75 26.37
Mean temperature (°C)
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Table 3- Characteristics of the hybrids used in the experiment
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Table 4- Analysis of variance results of traits of sweet corn cultivars under the effect of irrigation regimes

©la o (w5ke
Means of squares
Olpti gl 4203 Pl ag i, sl s 338 el
S.0.v WA ot . ; 3 - ©J ) ) -
O 5 23 JH "’L ; ﬂ‘f ’]: I 5 o I Sis 59 &l il 3 ,Sdos Sojgon 3hes  odgn bR
% Number of  Number of engin o F.w. of ear D.w. of ear weight of Grain yeild Biological yield  Proline ~ Harvast
LAI grain per rows per sterility 100 N9 index
row ear g
1<
Re ;')czt'on 2 0.31ns 1.95ns 12.01ns 0.76ns 3283149.1 ns 128476.8 ns 4.00ns  629451.42 ns 919145.6ns 451ns 0.864ns
plicati
&bl w23 11.47
Irrigation 3 11.47%* 358.53** 17.08* 10.28**  70517488.0** 35668628.6**  34.37*  8293213.90** 111138165.6** o 0.812 ns
regime
Q)f L;Ub
k! 6 0.13 8.35 2.41 0.66 1600447.0 84070.1 4.49 47175.67 806216.8 0.38 0.176 ns
Main plot
error
Hvbrid 4 6.31 82.20 8.80 3.04 106753820.8 83335009.4 0.93ns  1628205.98 83378252.5 o 7.31
ybri
x okl w23
by 12 1.04** 23.85* 1.81ns 1.10 ns 5271217.06**  4358737.2** 1.77 ns 318225.88 ns 5645789.0* 3.25ns  0.271ns
IrxC
S slas
P 32 0.13 11.10 2.75 0.66 1644416.8 101979. 8 5.15 225981.06 1849364.8 2.94 0.242
Sub-plot
error

** *and ns mean the existence of a significant difference at the level of 1%, 5% and Non-significant difference, respectively.
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Table 5- Mean comparing of sweet corn traits under the interaction effect of irrigation regimes and hybrids

&bl e, Pl S g pab S :.1:, b’ ’ M: S ‘iw ’; 072
L . - umber of grain w of ear
Irrigation regimes Hybrids LAI per row (kg ha')
Merit 5.33Db 323ab 11014 cd
als Honey 526b 34.00 a 13550 ab
Genesis 3.85e-g 32.00 ab 9457 ef
Control Chase 434 de 3430a 15497 a
Single cross 403 6.27 a 34.30 a 5632 i
Merit 5.14 be 29.60 a-d 8650 e-g
Mo oS Honey 5.23b 33.00a 12353 bc
Mild water deficit Genesis 3.33i 25.00d-g 7117 gh
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
buwgio e Honey 4.60 cd 31.30 a-c 8550 e-g
Moderate water Genesis 2771 32.00 e-g 7330 f-h
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 3.79e-g 24.00 d-g 4720 ij
L8 oS Honey 432 de 20.60 g-i 5877 hi
Severe water deficit Genesis 2.11 J 23.60 e-g 7527 f-h
stress Chase 3.09 hi 22.60 f-h 9100 d'g
Single cross 403 1.79 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%5 errore in
the LSD test.
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Table 6- Mean comparing of sweet corn traits under the main effect of irrigation regimes

; ) IV 55 CBgd dlass wosbs Job & o 49 4> 3 Shos
sl slae, . _ o
L . Number of rows  Length of sterility weight of 100 Grain yield
Irrigation regimes . 4
per ear (cm) grain (9) (kg ha't)
Jals
14.86 a 3.03¢c 17.21a 5159.6 a
Control
Mo
oome “’5 14.06 ab 384D 1514 b 3990.8 b
Mild water deficit stress
Lawgis
e “’5 _ 13.46 be 4.39 ab 1464 b 3828.0b
Moderate water deficit stress
5
s e 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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pB)
Cultivares Number of rows per  Length of sterility Grain yield Proline Harvast
ear (cm) (kg.hat) (umol g'*FW)  index (%)
u")‘_’ 1391 ab 3.73 bc 3797.1c 13.86 a 27.7b
Merit
b
12.75b 4.34 ab 3686.8 ¢ 15.11a 221c
Honey
e 12.91b 481a 4606 a 14262 404a
Genesis
il 14.00 ab 3.79 be 42189 ab 14.49 a 26.4b
Chase
For oS I
Single cross 14.83a 3.62c 4200.6 b 12.01b 37.7a
403
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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

&bl e, Pl JW S 59 Sl 2 5das
Irrigation regimes Cultivares Dw of ear (kg ha)  Biological yield (kg ha'%)
Merit 5727.33 f 17955 b
ol Honey 9968.4 a 22214 a
Genesis 5267.8 fg 13910 de
Control Chase 8910 b 18311 b
Single cross 403 1876.1 ki 13209 d-f
Merit 3605.5 1 13840 de
o s Honey 8833 b 18955 b
) e Genesis 4816.3 g 11840 e-h
Mild water deficit stress Chase 813505 ¢ 16749 bc
Single cross 403 15501 11885 bc
Merit 3055.6 | 12877de
hgie s Honey 7635.6 cd 16933 b
e 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 996.7m 10202 h-j
s ot Honey 22478 k 10872 g-j
e Genesis 3326.7 ij 13798 ij
Severe water deficit stress Chase 6474.4 e 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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Fig 1- Main effect of irrigation regimes on proline content of sweet corn leaf
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Table 9- Correlation coefficients between sweet corn traits

triats (@) @ (©) (4) (®) (6) U] ©) ) (10)
LAI (1) 1.00
Number of graininthe row(2)  0.70** 1.00
Number of rows in ear (3) 0.60** 0.37 1.00
Length of sterility(4) -0.53*  -0.50*  -0.63** 1.00
Fw of ear (5) 0.32 0.76** 0.09 -0.30 1.00
Dw of ear (6) 0.25 0.65** -0.00 -0.22 0.91** 1.00
weight of 100 grain(7) 0.56* 0.74** 0.45* -0.68 0.60** 0.47* 1.00
Grain yield(8) 0.26 0.54* 0.54* -0.43* 0.41 0.30 0.72** 1.00
Biological yield(9) 0.61 0.79%* 0.27 -0.49%  0.85**  0.88**  061** 037 1.00
Proline(10) -0.14 0.00 -0.52* 0.49* 0.26 0.35 -0.23 -0.30 0.11 1.00
Harvast index(11) -0.48* -0.40 0.02 0.24 -0.53* -0.61** -0.11 0.36 -0.69**  -0.31

A o i 1y Mo yd S g gy e )0 ()0 (gime g I gime Cgldl pis (T )T 4y kg NS

*and ** indicate significance at 5% and 1% levels, respectively, and n.s of non-significance.
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