Plant Prod., 2025, 48(1), 39- 52

https://plantproduction.scu.ac.ir/

ISSN (P): 2588-543X; ISSN (E): 2588-5979 ‘
Doi: 10.22055/ppd.2024.47210.2179

Received: 23 June 2024 Plant Productions

Accepted: 23 October 2024

[ Research Article ]

The effect of plant density on agronomic and physiological traits of different
corn lines in the northern of Khuzestan province

Gholamhosein Eslamnia®, Mohammad Reza Moradi-Telavat®* @, Seyyed Ataollah Siadat®,
Khalil Alamisaeid?, Ali Akbar Saneeinejad*

1. PhD Student of Agronomy, Department of Plant Production and Genetics, Faculty of Agriculture,
Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran

2. Associate Professor, Department of Plant Production and Genetics, Faculty of Agriculture, Agricultural
Sciences and Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran

3. Professor, Department of Plant Production and Genetics, Faculty of Agriculture, Agricultural Sciences
and Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran

4. Researcher, Safiabad Agricultural Research and Education and Natural Resources Center

Citation: Eslamnia, GH., Moradi-Telavat, M.R., siadat, S.A., Alamisaeid, KH., Saneeinejad,
A.A. (2025). The effect of plant density on agronomic and physiological traits of different corn
lines in the northof Khuzestan province. Plant Productions, 48(1), 39-52.

Abstract

Introduction

Commercial corn varieties for cultivation in different regions of the world for kernel and fodder
production are hybrid type varieties that are offered annually by seed production companies for
planting in farmers' fields. In recent years, the area under corn cultivation in Iran has increased,
indicating the importance of this crop in the country's agricultural policies. Fodder corn varieties
are classified into early- maturing (less than 85 days), medium maturing (85-135 days), and late-
maturing (more than 135 days) types. Optimal planting density is a key factor in maximizing
yield, as it must be adjusted based on regional climatic conditions and the cultivated varieties.
Corn responds to plant density more significantly than other cereal crops due to its impact on
yield components. Selecting high-yielding cultivars and applying appropriate planting densities
also improve water-use efficiency. Additionally, determining the optimal planting density for
maternal lines in seed production can enhance seed yield per unit area, ultimately increasing.

Materials and Methods

This study aimed to evaluate the eco-physiological responses of different corn lines to planting
density in the northern of Khuzestan. The experiment was conducted during the summers of 2018
and 2019 at the Safi-Abad-Dezful Agriculture and Natural Resources Research and Training
Center. A factorial experiment was implemented using a randomized complete block design
(RCBD) with three replications. The main factor was planting density at three levels (60, 85 and
110 thousand plants per hectare), while the second factor was genotype, consisting of five
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experimental corn lines (SD-95-11, C3-95-5, C3-95-15, C4-95-2, C4-95-3) and the control line
MO17).

Results and Discussion

The highest seed yield (2115 kg ha™) was observed at a planting density of 110000 plants per
hectare for line 103, whereas the lowest yield (1030 kg ha™) was recorded at a density of 60000
plants per hectare for line 119. The results showed that the density of 110000 plants per hectare
was optimal for most measured traits, making it the most suitable planting density for the tested
lines. Additionally, line 103 was identified as the high potential genotype, suggesting its potential
use in corn breeding programs for hot and dry regions.

Conclusion

Previous studies indicate that optimal planting density for grain corn is approximately 80000
plants per hectare, while for fodder corn, it is around 100000 plants per hectare. However, since
the experimental materials in this study were pure corn lines, which are generally smaller than
hybrids, they required higher planting densities than commercial corn varieties. Determining the
appropriate planting density for corn lines is particularly important for individuals and companies
engaged in seed production, as pure maternal and paternal lines are used in this sector. Achieving
the optimum plant density in corn lines farms can be very important for seed producer
companies, because pure paternal and maternal lines are used in these farms. On the other hand,
out of a total of 6 lines used, line number 103 was selected as the best line that can be used in
corn breeding programs in hot and dry regions of the country.

Keywords: Biological yield, Kernel yield, Seed production, Warm and dry regions
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Table 1. Variance analysis of traits measured during two crop years

Mean Squared (MS)

S.0.V df  Plant height Leaf chlorophyll Specific leaf area Leaf area index
Year 1 133” 0.002" 0.00007"™ 0.037"™
YearxReplication 4 41 0.032 0.0024 0.201
Density 2 3201 0.018"™ 0.042"” 455"
YearxDensity 2 110™ 0.006™ 0.00003" 0.023™
Line 5 3.94™ 0.018™ 0.011"” 0.29”
YearxLine 5 3.97™ 0.004™ 0.0004™ 0.007”
DensityxLine 10 5.7" 0.001™ 0.0008™ 0.037"
YearxDensityxLine 10 4.6™ 0.0006™ 0.0001" 0.009"
Error 68 7.6 0.00008 0.00006 0.004
C.V (%) 2.92 2.58 4.2 2.48

ns, * and ** indicate non-significance, significance at 5% level and significance at 1% level, respectively.
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Continuation of Table 1. Variance analysis of traits measured during two crop years

Mean Squared (MS)

Harvest Biological Kernel Kernel N 1000- kernel =~ Number of Number of
S.0.V df index yield yield content weight kernel per  kernel rows per
ear cob
Year 1 4.68™ 5188551  131252™ 0.0001™ 1274.4%* 44™ 48™
YearxR 4 83.7 48009 458702 0.0026™ 92.3%* 10.8 11.7
Density 2 163™ 20986722 3739850  0.0001" 136.5%* 4.48" 25™
Yearx Density 2 22,77 2311236 450338  0.0001"™ 7.8ns 1.44"™ 33™
Line 5 50.37" 3423927 865836  0.0065 352.0%* 754" 3.977
YearxLine 5 2.06™ 87913"™ 18782™ 0.0002" 16.2ns 423" 2.227
Densityxline 10 252 466703 23633" 0.0002" 2.4ns 63™ 25™
Yearx DensityxLine 10 2.85" 100784" 9001™ 0.0001™ 3.6ns .66™ 42"
Error 68 1.01 65505 6069 0.0003 7.4 .82 36
C.V (%) 4.27 3.98 5.08 1.7 1.0 62 3.01

ns, * and ** indicate non-significance, significance at 5% level and significance at 1% level, respectively.
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Figure 1. Mean comparison for kernel yield in six corn lines in three planting densities
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Figure 3. Mean comparison for harvest index in six corn lines in three planting densities

Table 2. Mean comparison for some agronomic traits in three planting densities

Density (1000 plants ha®)  Plant height (cm) 1000 kernel weight (g) Number of kernel per cob

60 84c 286 a 24.8b
85 95 b 283 b 24.8b
110 103 a 283 b 254 a

Table 3. Mean comparison of some agricultural traits in six corn lines

. Number of kernel in Number of kernel .
Line the ear rows in the cob 1000 Kernel weight (g)
A103 28 a 16 a 292 a
A108 26 b 15b 286 b
A110 25b 15b 285hb
Al12 24 ¢ 15b 282 ¢
All5 22d 15b 281d

Al19 22d 15D 279d
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Figure 4. Mean comparison for leaf area index in six corn lines in three planting densities
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Figure 6. Mean comparison for leaf chlorophyll content in six corn lines in three planting densities

Table 4. Correlation coefficient between investigated characteristics

1 2 3 4 5 6 7 8 9
LAI (1) 1
SLA (2) 086 1
Chlrophyll content(3) 0.57*  0.72** 1
Plant he|ght (4) 0.77** 0.61** 0.24* 1
Row number per ear (5) 0.15™ 0.24* 0.41** -0.20* 1
Kernel per ear (6) 0.42**  0.48** 0.43** 0.05™ 0.58** 1
1000- Kernel weight (7)  0.01% 0.21* 0.27**  -0.33** 0.62** 0.62** 1
Kernel yield (8) 0.82**  0.80*  052**  0.63** 0.21* 0.50** 0.26** 1
Biological yield (9) 075% 0.77** 047** 0.63* 021* 049** 020* 0.87** 1

*, **: significant at 5 and 1% of probability, ns: non-significant
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