Crop Science Research in Arid Regions

homepage: https://cropscience.uoz.ac.ir/

Research Article
Volume 8, Issue 1, 2026, P. 1-12

Effects of leaf removal and row spacing on maize morphological traits in
Bam City

Masoumeh Kardan & Mohammad Mehdi Akbarian ™, Nader Modafe Behzadi °

2 Ph.D student, Department of Agriculture, BAM.C., Islamic Azad University, Bam, Iran
® Department of Agriculture, BAM.C., Islamic Azad University, Bam, Iran
“Corresponding Author: akbarian@iau.ac.ir

Received: 19 February 2025 Accepted: 8 June 2025 DOI: 10.22034/CSRAR.2026.468717.1424

How to cite this article:

Kardan, M., Akbarian, M.M. and Modafe Behzadi, N. 2026. Effects of leaf removal and row
spacing on maize morphological traits in Bam City. Crop Science Research in Arid Regions, 8(1),
1-12. https://doi.org/10.22034/csrar.2026.468717.1424

Abstract

Introduction: Corn (Zea mays L.) is one of the oldest agricultural plants, which has a special place
among agricultural products due to its favorable characteristics, such as high adaptation to climatic
conditions, high production of dry matter, and high-water use efficiency. The high production potential
of corn and its importance in feeding livestock and poultry, as well as the variety of products obtained
from corn, have caused this plant to attract the attention of many countries in the world. Management
practices can affect the growth and yield of maize. One practice used to increase yield has been to
adjust the proper planting orientation and spacing between maize rows. Increasing the productivity
per unit area through crop management is one of the most important factors affecting yield
optimization. Basically, corn breeders are interested in obtaining genotypes that are desirable in terms
of functional traits and other agricultural traits. Optimal leaf removal and appropriate row spacing
through improving light distribution and photosynthetic capacity are associated with increases in grain
yield. The amount of corn yield per hectare varies in different areas and depends on the environmental
conditions, crop variety, the amount of fertilizer consumption, irrigation, and the fight against pests
and diseases, and many other conditions. According to the climatic conditions of each region and the
characteristics of cultivars, one of the important factors for more production per unit area is choosing
the appropriate density.

Materials and Methods: In this study, field experiments based on split-split plot arrangement based
on a complete randomized block were conducted to analyze the effects of leaf removal (control, no
leaves removed; 100% leaves in 7-leaf stage; 50% leaves in 14-leaf stage; 100% leaves in 14-leaf
stage; 50% leaves in blister stage; and 100% leaves in blister stage) and different row spacing (40 and
70 cm) on morphological traits of two maize cultivars (KSC 701 and KSC 201) in Bam city (Kerman,
Iran).

Results & Discussion: Increasing the productivity per unit area through agricultural management is
one of the most important factors affecting yield optimization. Defoliation and appropriate planting
row spacing are associated with increased grain yield through improved light distribution and
photosynthetic capacity. Plant height, stem diameter, plant dry weight, and leaf dry weight decreased
with increasing levels of defoliation and planting row spacing during reproductive stages. The traits
related to corn seed yield were significantly influenced by the spacing of planting rows and defoliation
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levels and their interaction. The highest seed yield was obtained in the first and second years, 13505.51
and 17952.60 kg per hectare, respectively, in the treatment of removing 50% of leaves at the blister
stage. Removal of 50% of leaves at the blister stage and 70 cm planting row spacing are recommended
as suitable treatments for cultivation in the region.

The results of two consecutive years showed that the effect of planting pattern was significant on corn
grain yield at the 5% statistical level, and the effect of cultivar was significant on corn grain yield at
the 1% statistical level.

Maize is one of the main crops in the southern region of Iran. Reasonable plant-row spacing, leaf
removal, and planting patterns are the key factors for high-yield and efficient crop cultivation. Our
results indicated that different cultivars had different responses to plant density by adjusting yield
components. Leaf removal can increase both total dry-matter accumulation and thus also grain yield.
The mentioned results in agreement with previous international research. Also, optimal leaf removal
and row spacing improved light distribution, increased photosynthetic capacity, and thus the grain
yield.

Conclusion: Overall, the 50% leaf removal in the blister stage, 70 cm row spacing, and Karun and
Koosha variety are recommended as the suitable treatment and variety for cultivation in the area.
Keywords: Agricultural management, Blister stage, Morphological characteristics, Performance,
Single cross hybrid
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Table 2- Analysis of variance and means comparisons for plant height and stem diameter traits under the influence of different
treatments of distance between planting rows, variety, and defoliation
Mean square ol po (uSileo

(o slw) digy g5 5l (o o) a8l yla
Ol gacio EUIRE3N Plant heightt (cm) Stem diameter (mm)
S.0V df Jol Jbw pes Jlw Jol Jbw pgs Jlw
First year Second year First year Second year
sk
2 2.37™ 244 0.001" 0.001™
Block
o, alold
. 1 130.68" 134.36" 0.023" 0.024"
Row spacing
| &S olosl
st ,)S B 2 1.34 1.38 0.0001 0.0001
The main mistake
o 1 21.12° 21.72" 0.004" 0.004"
Variety
o, alold o3
Y " 1 13.34" 13.72" 0.002" 0.002"
Variety *Row spacing
JCNIERY
wts o7 4 1.52 1.57 0.0001 0.0001
Error sub-plot
S dis . . . .
L. 5 205.25 211.14 0.037 0.037
Defoliation
Sy Bl o, alold
. . 5 9.24" 9.50" 0.002" 0.002"
Row spacing * Defoliation
S Bl o8
7 = 5 17.95" 18.46" 0.003" 0.003"
Variety * Defoliation
8, % S Bl o, alold
FES 0 5 351 361%™ 0.001™ 0.001™
Row spacing * Defoliation * Variety
JCRPSCRCAKAIS.
i 40 1.29 1.33 0.0001 0.0001
Error sub-plott sub-plot
Ol peds
SN 12.2 10.7 45 47
CV%
) alols 40 cm 38.190° 50.1932 538.2° 570.2%
Row spacing 70 cm 28.7° 32.190° 503.2° 533.2°
)5 08, KSC701 53.189° 23.192? 528.22 559.22
Variety of maize KSC201 50.188° 13.191° 513.2° 544.2°
(21955 p fygaw) bl
ST RO 188° 63.190° 507.2° 538.2°
Control
SpVas,e 05 pao, Ve Bi>
T 2 s 75.183° 32.186 450.2° 480.2°

Defoliation of 100% leaves in the 7-leaf stage
SpVF d> 0 0 00,0 0 Bi>
NI S A ettt 5.192° 19.195° 567.2° 598.2°
o Defoliation of 50% leaves in the 14-leaf stage
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U al> o 0 doyo Ve e B
‘_’Jﬁ_ o _ 91.186% 53.189° 492.2¢4 523.2¢
Defoliation of 100% in the blister stage

s ww %

Wil ss 60 gime pas g a0 ) g ao ;0 0 mhu 0l S o gy g
*, ™, ™ significant at the 5 and 1% probability levels, and no significant, respectively.
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Treatment levels that have at least one letter in common are at the 5% level in the same statistical group.
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Table 3- Analysis of variance and means comparisons for leaf dry weight and dry matter weight traits under the influence of

different treatments of distance between planting rows, variety, and defoliation
Mean square ol po (uSileo

s S S (39 ol SLis (4y)9
O gt @adeo ;| ’T Leaf dry weight (g/m2) Dry matter weight (g/m2)
[CRd]
S0V of Jol JLw pgs Jlw Jel JLw p9s Jlw
First year Second year First year Second year
sk
2 65.74 ™ 66.33™ 376.4™ 380.3™
Block
@, alols . . . .
. 1 3415 3445 20713 20927
Row spacing
1o, ol
e _’S h 2 35.86 36.18 2135 215.7
The main mistake
[‘,3:) 1 530.1" 534.8" 3348" 3383"
Variety
208, alold % 8
o e 1 3345" 337.5" 2115" 2137
Variety *Row spacing
5 &, olxd]
P S ok 4 39.51 39.86 242.1 2446
Error sub-plot
Sy Bd> . . . .
o 5 5400 5448 32550 33886
Defoliation
Sy Bl o) alold . . . .
] o 5 240.1 2422 1465 1840
Row spacing * Defoliation
S Bl o8
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8y S Bl %o, alold
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8 5 &,S oloil
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Ol peds
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CV%
@, alols 40 cm 407.42 262.4* 99.232 31.24%
Row spacing 70 cm 312.4° 427.4° 70.23° 22.23°
)5 o, KSC701 913.4° 720.4° 85.23° 12.23°
Variety of maize KSC201 486.4° 619.4° 21.23° 41.23°
(21055 p oy900) bl
SR 690.4° 811.4° 92.23°¢ 80.23°¢
Control
SpYasp 0T pase e Bl
Defoliation of 100% leaves in the 7-leaf 351.44 377.4¢ 41.23¢ 30.23¢
stage
SV f >y pan,00r Bis
=135 5 zokw  Defoliation of 50% leaves in the 14-leaf 837.5" 600.5° 57.24° 30.24°
Defoliation stage
levels SpV\fdse pasn Vs Bis>
Defoliation of 100% leaves in the 14-leaf 803.4% 920.4° 82.23° 97.23°
stage
G > o 40 doyo O B>
S A2 ep3 B s 253.5¢ 540.5° 19.24° 83.24°
Defoliation of 50% in the blister stage
U a0 0 do o Voo BA>
ol Ao 0 ) 263.4° 360.4% 28.23° 37.23%

Defoliation of 100% in the blister stage

NS s %
¢

WAl ee 6l Fae pas g 0o, ) g ue ;0 0 mhu o Sl e oo S
*, ™, m: significant at the 5 and 1% probability levels, and no significant, respectively.
A5yl 18 alive gkl 09,8 107 O o 3 diies S ie By o )l JBlas oS (g b mslaw
Treatment levels that have at least one letter in common are at the 5% level in the same statistical group.
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Table 4- Traits means comparisons for functional traits and grain yield under the influence of different treatments of distance

between planting rows, variety, and defoliation

Mean square <l po csuiluo

I 50 &ils slawy (LS o 58l dils & ,Slos
Ol it 2o Number of kernels per ear Grain yield (kg/ha)
S0V Jal JLw £9 JLw Jol JLw r9> Jlw
First year Second year  First year Second year
Ao, alols 40 cm 622.03 707.66 11952 12885
Row spacing 70 cm 587.5 669.8 11025 11056
)} KSC701 621.08° 698.15° 122112 131512
Variety KSC201 600.03° 655.33"° 12445° 13022°
(@'Q)‘\_fﬁ Qj“\f) ol
445,01° 534.61° 91521° 13046°
Control
SrpVasp 0T pane e Bis

Defoliation of 100% leaves in the 7-leaf 596.5° 642.01° 10058° 15041°

stage

u;ﬂ VE al> o j0 00,0 00 Bi>

&3S 2 zske  Defoliation of 50% leaves in the 14-leaf 587.11° 677.24" 10101° 15181°

Defoliation stage

levels S T pasys ) Bis

Defoliation of 100% leaves in the 14-leaf 601.01° 691° 10122° 15191°

stage

b e 0 do 0 b B>
o . . 825.8° 948.62 135052 17952%
Defoliation of 50% in the blister stage
u’JslSAl>)a S doyd Ve Bl

. 635.7° 8115° 11175° 16111°

Defoliation of 100% in the blister stage
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Treatment levels that have at least one letter in common are at the 5% level in the same statistical group.
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