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Extended abstract

Introduction

Maize (Zea mays L.) is considered a strategic and essential product for global food security and is used
in human food and animal feed. Recent droughtsiand, in some cases, the ban on planting maize as a
water-consuming crop have.caused the yield and cultivated area of this valuable crop to decrease.
Therefore, planning based on)adaptation to drought is necessary for the sustainability of maize
production. Water stress is one of the most critical environmental stresses in agriculture, so many efforts
have been made to maintain plantyield under drought conditions. Water deficit stress negatively affects
the growth and productivity of crop plants in various ways. Different crop plants have complex
mechanisms that respond to water deficits. Drought resistance in these plants is influenced by several
factors, including environmental humidity, the intensity of the stress, the phenological stage in which
the stress occurs, and plant nutrition. The use of stress tolerance indices, which are calculated based on
yield undersstress and non-stress conditions, is effective in selecting high-yielding and stress-tolerant
genotypes.

Materials and methods

The present experiment was carried out in the research farm of Yasouj University located in the
Dashtrom region (51° E and 30° N, 1734 m altitude), Yasouj, Iran in 2023. To investigate the effect of
drought stress on the yield and yield components of some maize hybrids to identify tolerant cultivars,
the number of ten maize hybrids was evaluated in two separate experiments under normal and drought
stress conditions in a randomized complete block design with three replications at the research farm of
Yasouj University. The number of kernels per ear, the kernels per row, 200-kernel weight, grain yield,
harvest index, stress susceptibility index (SSI), tolerance index (TOL), stress tolerance index (STI),
geometrical mean productivity (GMP) and mean productivity (MP) were calculated. To check the
homogeneity of variance in two experiments, Bartlett's test was performed for the evaluated traits.
Analysis of variance based on combined analysis, mean comparison and principal components analysis
was done using R software version 4.2.1, and some graphs were drawn using Excel software.
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Results and discussion

The results of the combined analysis variance of the data showed that the interaction of Irrigation and
genotype on the traits of kernel per ear, kernel per row, and 200-kernel weight was significant. In the
same way, the results showed that the main effects of irrigation and genotype on grain yield, biological
yield, and harvest index were significant. The results of mean comparisons showed that yield and yield
components in all the studied genotypes decreased under stress conditions. Moreover, slicing the
interaction effect of genotype at two irrigation levels indicated that genotype 1 was superior in terms of
the number of kernels per ear and the 200-kernel weight compared with other genotypes and had more
grain yield and biological yield. The results of principal components analysis based on tolerance indices
located the studied genotypes in four regions and the first and second two components explained about
100% of the data variation. Considering that genotypes 1, 3, and 400 are located in region A, and give
higher grain yield and yield components, it is recommended to plant in the region‘under normal and
stress conditions. In addition, if there are no limitations on water resources, hybrids 4and 410 may also
be suitable.

Conclusion

Considering that genotype 1 had higher grain yield and yield ecomponents, and its performance stability,
based on the biplot graphic representation, it was located in region A‘along with 3 and 400 hybrids.
Therefore, it is recommended for planting in the region under stress-free and stressful conditions. In
addition, if there are no restrictions on water resources in the region, in addition to this hybrid, hybrid
4 as well as 410 could be recommended.
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Tablel. The studied maize genotypes and related trait
of days to physiological maturity

90958 (S, U 39,
Days to physiological maturity
R (Jboy &l ) (i bl )
Genotype (Normal) (Stress)
Sc201 95 85
Sc380 95 85
Sc400 100 90
Sc410 100 90
Sc600 120 110
Sc700 135 125
Genotypel 135 125
Genotype3 135 125
Genotype4 140 130
Genotype7 140 130
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Table 2. Physical and chemical properties of experimental field soil
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agronomic characteristics of maize plant
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Fig. 1. Mean comparison of genotypes in two levels of
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characteristics in maize. At each irrigation level, at
least “one .common letter indicates no significant

difference between genotypes based on the LSD test
(p<0.05).
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Fig. 2. Mean comparison of the irrigation effect
(normal and stress) based on the LSD test (p<0.05) for

(a) grain yield, (b) biological yield, and (c) harvest
index.



14000 - @
12000 -
10000 -
8000 -

6000 -

4000 -

2000 -

0 .

Kernel Yield (kg ha't)

(A
) <
701 7
/) /s /)
7% %7 -'
7
TR ;
/ ‘Y /
N > A S

R e@“Q\%Q\QBQQ

W oW QY A

SIS FL L
FEEE

70
60
50
40
30
20
10

0

Harvest Index (%)

> A

N > S DD QS
FTIFTITIEST P T TS
PO N M

FFEE

Genotype

V Guigiy as @b‘j 30 Jgashaiogesls plaiz| sgs
slaoasls 1§l on 5SS 5 TOL ol s s ,Lai Slipe
ools plasl sg5 4 |, Gollas olie GMP g MP STI
5 wlie sl SHeSe hicwis) cnl Qlgee 1Y w0
@S bl 2 ogediiBe i llpt 5o gk o Sles L
STh Gt oty i agh Sl Jols
i Ve s KEM VeFisle ol S IS (61 (St
b ool S U gl (gl s ings [0+ g Ve /)
Ao o Jozio BV s> sy 4 Voo g KLM (V-
sad - glils (Ses g8 4 el Jeoe
aS o )13 rizen (Nasrollahzade et al., 2018)
9 KSC260 slawy ;e SSI s TOL slo asls bl 5
g amib S 48 4 (5,8 Cewle> KSCT704
ol p olis=e (Rezaizad et al., 2017) sy Joxte
it @l (gliie e Lal)l a4y azgi b oS wijle
Sl 0 (5135 5,0 slawy pun (Sis Joos ol
$9y » ladlas jo liixe (Rezaizad et al., 2017)
Jloy 5 (Sad a5 buld cod &) Gilises Oy s AP
355kas 5 5| anllas 850 (slayrop 4 Widges 5155

o 30000 | 4 . (b)
T, 25000 | P b
2 v / ‘
S 20000 (4 ¢ P A c
3 7. /
< 15000 / ; d ‘a7
8 10000 [F Y H L / /
el ‘AR 7
< 5000 5 ; :: ; ’
[ 0 4 /Y ¥
LIS S
AP S A
SESSFL L L L O
FEEE
Genotype

@) 55 51 adllas 5,30 SBCSTPT Gilo dumlio ¥ IS
W30 30 il AL (C) g immn § 0 ySbos (D) ails & ySlos
T 90 Syl S S Blas b gbcwigl oSl

..\J)L.\; G)Loi glad LSD u’.&)T Qowag o )0 Ty JLo.p|
Fig. 3. Mean comparison of studied genotypes for (a)
grain yield, (b) biological yield, and (c) harvest index.

Genotypes with at least one common letter have no
significant difference based on the LSD test (p<0.05).
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