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ABSTRACT

Introduction: Corn is one of the most important crops in the world. This commaodity is a primary source of food for both humans and
animals. Early-maturing corn grows during the early stages of the growing season. This corn variety is suitable for cultivation in regions
with a short growing season. Corn hybrids created by crossing two or more pure lines, have a higher grain yield than pure varieties.
Improving corn performance through genetic modification is one of the main ways to increase the production of this crop. The present study
aimed to evaluate different early-maturing corn varieties to identify the superior hybrid based on phenological and agronomic traits over two
growing seasons in the Moghan region.

Materials and methods: In this study, nine corn hybrids, including H1 (KE 79017/5111x K1264/5-1), H2 (KE72012/12x B73), H3
(KE76009/311x B73), H4 (KE77003/3x B73), H5 (KE79015/6222x B73), H6 (OH43/1-42x B73), H7 (K1263/17x S61), H8 (KE72012/12x
K1263/1), and H9 (KE76009/311x K1264/5-1), were evaluated in a randomized complete block design with three replications over two
growing seasons (2021 and 2022) at the Moghan Agricultural Research Station. This research assessed phenological, morphological, yield,
and yield components using multivariate statistical methods to evaluate the superior early-maturing corn hybrids.

Results: The findings revealed significant variations among the hybrids in days from emergence to silk emergence, days to physiological
maturity, ear height, number of kernels per row, number of kernel rows per ear, ear diameter, cob diameter, hundred-grain weight, ear yield,
and grain yield. The traits of plant height, ear height, kernel depth, ear diameter, and cob diameter were also significantly different across the
two growing seasons (2022 and 2023). The mean comparison of the year-by-hybrid interaction showed that the hybrid H6 (OH43/1-42x
B73) was the best hybrid in terms of plant height, ear height, kernel depth, ear diameter, and cob diameter in both growing seasons. Based
on the phenological traits, the hybrids H7 (K1263/17x S61) with 9.78 ton per hectare ear yield and H2 (KE72012/12x B73) with 8.71 ton
per hectare grain yield showed the best performance among the earliest maturing hybrids. The correlation analysis between the phenological
and agronomic traits and the grain yield of the early-maturing hybrids showed that the grain yield had a positive significant correlation with
ear yield and ear diameter. The cluster analysis of the nine maize hybrids based on the phenological and agronomic traits divided them into
two distinct groups. High-yielding hybrids H1 (KE 79017/5111x K1264/5-1), H2 (KE72012/12x B73), H6 (OH43/1-42x B73), and H7
(K1263/17x S61) were grouped in a distinct cluster. The principal component analysis of the phenological, morphological, yield, and yield
components traits for the nine maize hybrids revealed that the hybrid H2 (KE72012/12x B73) with the highest grain yield was among the
most stable and superior hybrids among the early-maturing group in the present study.

Conclusion: The early-maturing maize hybrids in this study demonstrated high genetic diversity. Hybrids with a common paternal parent
and similar agronomic traits were grouped in a distinct cluster. This reflects the purposeful nature of the evaluated maize crosses, aimed at
enhancing grain yield. Based on the results, the hybrid H2 (KE72012/12x B73) has been identified as one of the best-performing hybrids,
exhibiting superior yield and combining ability for the Moghan region.
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Table 1. Pedigree of maize hybrids
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Code Pedigree

H1 KE 79017/5111 x K1264/5-1
H2 KE72012/12 x B73

H3 KE76009/311 x B73

H4 KE77003/3 x B73

HS5 KE79015/6222 x B73

H6 OH43/1-42 x B73

H7 K1263/17 x S61

H8 KE72012/12 x K1263/1

H9 KE76009/311 x K1264/5-1
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Table 2. Combined analysis of variance for different traits in maize hybrids
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Table 3. Means of the hybrid for plant height, ear height, ear diameter, cob diameter, and grain

deep in maize hybrids during two years

Juo o —ml) Sy gli)l Gragmle) bl Gregsle) kS i) b oz B Graile) ab e
Year Code G Ear height (cm)  Ear diameter (cm) G Grain depth (cm)
Plant height (cm) Cob diameter (cm)
1F+) H1 259+7.81abcd 118.33+6.67¢c 5.1740.09ab 5.2840.05ab 5.281+0.04ab
2022 H2 272.67+1.45ab 112.33+1.45¢cde 4.68+0.04def 4.68+0.08abc 4.69+0.04abc
H3 254.67+2.67bcd 118.33+1.67¢c 4.74+0.04cde 4.7440.05abcd 4.7440.01abcd
H4 261.33+0.67abcd 99+3.78defg 4.53+0.05¢efg 4.53+0.03e 4.53+0.02¢
H5 245+12.58bcd 108.5+1.75cdef 4.49+0.05efg 4.49+0.05abcde 4.49+0.04abcde
H6  256.67+25.87abcd 146.83+4.28a 5.05+0.21ab 5.05+0.17ab 5.05+0.02ab
H7 247.33+11.78bcd 89.83+2.42¢ 4.64+0.11def 4.6548+0.04cde 4.65+0.03cde
H8 250.67+17.9bcd 95+5.77fg 4.91+0.03bcd 4.92+0.03abcd 4.92+0.05abcd
H9 247.33+£2.33bcd 114+4.93cd 4.98+0.04bc 4.98+0.04bcde 4.98+0.01bcde
184 H1 271.11+5.87abc 109.99+3.33cdef 5.06+0.09ab 5.06+0.01abcd 5.07+0.04abcd
2023 H2 256.66+6.67abcd 107.78+7.78cdef 4.6+0.06efg 4.6+0.03de 4.6+0.04de
H3 259.44+2 42abcd 122.22+2.94c 4.93+0.14bcd 4.93+0.19cde 4.93+0.04cde
H4 251.33+6.58bcd 116.77+3.28c 4.43+0.07fg 4.43+0.15cde 4.43+0.11cde
H5 236.55+1.93cd 114.44+2.93cd 4.43+0.12fg 4.43+0.06bcde 4.43+0.06bcde
H6 289.44+15.88a 141.11+9.88b 5.28+0.05a 5.17+0.07a 5.17+0.06a
H7 228.33+4.81d 94.44+2.94fg 4.37+0.03g 4.37£0.07e 4.37£0.04e
H8 238.88+6.18bcd 96.66+8.81efg 4.57+0.07efg 4.57+0.03e 4.57+0.02e
H9 263.89+13.06abc 119.99+8.38¢c 5.1+0.11ab 5.1+0.24cde 5.1+0.1cde
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Mean £SE, various letters indicate significant differences at p<0.05 probability level.
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Table 4. Means of the hybrid for days to silking, days to physiological maturity, grain yield, and its
components in maize hybrids

Oy B 3, < . <
G oo o 3l 50, T alo o, olass 5o ails olass (p,5) &ls 0o ) Sl als s
oS St f 7 eSal) (LSl )
IS s % 5 I s, el e e
100-seed weights

Code Days to silkin hDs?éZtc;cal Rows per ear Grain per row @ Ear yield Grain yield

4 g physiolog P P (ton/ha) (ton/ha)

maturity

H1 59.5+0.76ab 104.16+2.09ab 20.61+0.57a 35.07+1.26de 29.57+1.11a 6.89+0.19b 6.87+0.4ab
H2 56+1.15d 101.83+0.87b 19.94+0.11ab 38.68+0.64cd 29.6+0.96a 9.78+1.4a 8.71+0.72a
H3 58+0.93hcd 104.67+1.28abh 20.1740.33ab 34.5+1.65e 28.2+0.66abc 7.65+0.39b 7.49+0.71ab
H4 56.33+0.33d 102.83+1.19b 19.05+0.23b 45.05+1.11a 26.72+1.02bc 8.22+0.4ab 7.7£0.72ab
HS5 59.17+1.17abc 106.17+1.35ab 17.27+0.3c 42.7+1.47ab 22.6+0.45d 6.7+0.44b 6.76+0.56ab
H6 61+1.12a 109+2.3a 15+0.84d 41.11+1.46hc 25.52+0.49¢ 7.55+0.89b 6.38+1.17ab
H7 52.17+0.6e 94.67+3.13¢c 15.33+0.4d 36.44+0.88de 26.6+1.37bc 6.51+0.39b 5.56+0.78b
H8 53.33+1.05d 101.17+1.14b 15.44+0.5d 40.76+1.16hc 29.03+0.65ab 7.92+0.51ab 7.78+0.49ab
H9 56.83+0.31cd 101.33+2b 15.89+0.66d 35+1.96de 27.45+0.93abc 8.25+0.39ab 8.51+0.58a

Al oo o )0 gy Jlodo | mbaw 58 510 Sao BB SELES Wglaie g o o8 jluiliw] slas of pob 4y (il

Mean +SE, various letters indicate significant differences at p<0.05 probability level.
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Figure 1. The correlation coefficients between various phenological and agronomic traits of
corn hybrids. DP (days to physiological maturity), PH (plant height), EH (ear height), RE
(number of kernel rows per ear), GR (number of kernels per row), ED (ear diameter), CD
(cob diameter), GD (kernel depth), SW (100-kernel weight), EY (ear yield), and GY (grain

yield)



V-7 e flh) 9 (SiPed Slao ulal  ey095 09,5 51 5y (slasy jun (G5 g9

HS
H9Y
H>5
H3
H4
H2
Hl
H7
Hb6

 —— s s T s i —

GO 5L 9 (K238198)90 ¢S TPIgd Clio loolitwl b (w395 69,5 31 )3 Loy b Guiaalgs -Y IS
(ward) s,lg (b3, &

Figure 2. Cluster early-maturing corn hybrids using phenological, morphological, and yield-
related traits through the Ward's method
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Figure 3. Violin plot of two groups by cluster analysis using phenological and agronomical traits
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Figure 4. PCA of nine early-maturing corn hybrids using phenological and agronomical traits.
DP (days to physiological maturity), PH (plant height), EH (ear height), RE (number of kernel

rows per ear), GR (number of kernels per row), ED (ear diameter), CD (cob diameter), GD
(kernel depth), SW (100-kernel weight), EY (ear yield), and GY (grain yield)
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