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Abstract

Introduction: One of the important factors that affects the growth of plants is the amount of light in
the vegetation layers, and this condition may have a destructive effect on the yield of the product.
Efficient crop species can absorb a larger fraction of light and convert it into biomass with a higher
conversion factor. Corn is one of the cereals that shows good tolerance to controlled defoliation. Also,
researches have shown that the low light stress is one of the most important factors affecting the plant
metabolism and causes a decrease in plant yield. Although there is no radiation deficiency in Iran in
terms of the amount of radiation and light conditions, the density of vegetation reduces the penetration
of light to the lower layers of vegetation, and this affects the yield of the crop.

Materials and Methods: The study was conducted as a factorial design based on a completely
randomized blocks design in 3 replications in 2022-2023 in the agricultural fields of Zafarabad in
Shiraz. In order to evaluate the effects of removing leaves and a part of the ear on the light use
efficiency and yield of some corn hybrids. The treatments included detopping and removing a part of
the ear at 3 levels (control, removal of half of the ear, and removal of two leaves above and below the
ear) and 7 corn hybrids (SC704, Konsor, Kordona, Karaj 703, Koosha, Fajr, and Danial 690).
Sampling was done once every 14 days, one month after planting, to calculate the physiological
indicators of growth.

Results and Discussion: The results showed that the effect of year on CGR, remobilization, and light
consumption efficiency was significant. The simple and interaction effects of detopping and hybrid
on all studied traits were significant. The highest value of CGR (40.23 g/m2 per day) was obtained in
the treatment of the removal of two upper and lower leaves of the ear and Danial 690 hybrid. The
highest value of RGR (0.0565 g/g per day) was obtained in the treatment of removing two upper and
lower leaves of the ear x hybrid SC704. The highest levels of remobilization (169.2 g/m2), the
contribution of remobilization in grain (19.85 percent), light use efficiency (2.9 g dry matter per MJ),
and grain yield (11260 kg/ha) were obtained in the treatment of removing the two upper and lower
leaves of the ear and the Konsor hybrid. The highest value of LAI (6.05) was obtained in hybrid SC704
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and the lack of detopping. Regarding remobilization, the contribution of remobilization, efficiency of
light consumption, and grain yield, the Konsor hybrid had the highest value.

Conclusion: In summary, regarding physiological traits, hybrids SC704 and Karaj 703 had the highest
yield. Generally, increasing light penetration into vegetation under the effect of detopping showed a
positive impact on the increase of grain yield and the efficiency of light consumption in different
cultivars. It is suggested that corn varieties be planted in different regions and agricultural lands of
Shiraz city in such a way that there is a desirable distance for receiving light in the lower canopy
layers, because at high levels, it is not possible to cut off leaves and part of the ear. This research was
also conducted to investigate the light status in different canopy layers, especially the lower parts, and
to investigate the yield status. It was carried out at a limited level. For higher levels, varieties with
more vertical leaves and light that can reach the lower parts of the canopy can be used. Considering
the nutritional value and consumption status of this plant, a higher yield can be achieved, and it is
economically viable.
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Table 1- Characteristics of hybrids used in the research
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Table 4- Result summary of composite variance analysis
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Sources of _ R Suze JLa! EREN )9 6ls 5 Shas S
o Degree of < » gdaw i . Light
variation Jypaxo RemobilizationRemobilization  Light use Seed yield o
freedom LAl RGR o - extinction
CGR contribution  efficiency .
coeficient
Year JL. 1 0.0005™ 259.7”  0.001" 15.57" 5.4 1.63" 12686.14™ 0.001"
Sl sl
4 2.43 1.3 0.00043 126.42 521 0.34 11566.3 0.003
Blok error
Bd>
. 2 62.82” 752.96™ 0.000066™  9884.35™ 29.83™ 15.7" 718154.6™ 1.22™
Removing
Giox Lo
. 2 0.018™  1.53™ 0.000017™ 0.0054" 0.102" 0.00004"™ 196.6™ 0.004"™
Year* Removing
. 6 0.34™ 35.6™  0.0008™ 170.4™ 10.29™ 0.36™ 29102.7" 0.022™
Hybrid
3 petx Jls
. 6 0.02™ 1.15™  0.000042" 0.005"™ 0.057"™ 0.001"™ 254.08™ 0.0027"
Y*Hybrid
& ypx B>
R*H 12 0.314™ 16.02™ 0.00034™ 231.87" 11.98™ 0.33™ 45407.7" 0.015™
&y xBdox L
12 0.018™  1.38™ 0.000026™ 0.0054" 0.019™ 0.001"™ 227.22" 0.003™
Y*R*H
Error U> 72 0.005 0.26 0.00005 0.057 242 0.0008 7810.7 0.0028
(30,0) Ol yuss < o
9.8 12.6 18.77 7.16 9.52 8.35 9.7 9.64
CV(%)

2. Crop growth rate

.| eaf area index
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Table 5- Means comparison results of research data interaction effects

Mean Triats wlas (Kile
L sbwaee el b ce e b e JUi g Spao )5 5 Sdes
e o . Suze JUl Suze By al g SNl cu pb
e ghe e st N . -
Removing Hvbrids <5 Remobilization Remobilization  Light use Seed Light extinction
ybri » CGR RGR 2 Lo - . -
(gm) contribution  efficiency  yield  coefficient (gr/MJ)
LAI (gr/m2/day) (gr/gr/day) %) (gr/M) (m?)
v, 6.05a 32.64d 0.0455¢ 135.8m 14.14e 1.58n 857.9eg 0.554b
Vy 5.6b 31.16efg 0.0435f 139.71 18.22b 1.64m 984.6e 0.72a
Ve 5.58b 31.6e 0.02650 135n 15.76d 1.750 857.1€j 0.715a
D, Ve 5.16b 31.62e 0.0385h 135.3n 18.07b 1.86k 786k 0.755a
Vs 5.59a 31.46ef 0.0365j 126.2p 15.78d 1.12p 639.3m 0.698a
\2 5.59a 28.24ij 0.0315m 116.3q 13.62f 1.08r 636.8m 0.735a
Vy 3gh 31.43ef 0.0358h 131.60 15.8d 1.33q 701.91 0.755a
4 5.07b 29.5h 0.0475d 149h 16.95¢ 2.13j 913.5h 0.505b
Ve 3.85d 27.7j 0.0382h 149.5g 19.28ab 2.22i 9289 0.575b
Ve 3.5e 27.72j 0.0323I 141.6j 15.64d 2.62e 906.2h b-/ave
D, 2 4.04¢ 30.7g 0.04g 149.1h CVPIYY 2379 913.2h 0.585h
Vs 4.08¢c 30.469 0.038hi 145.4i 15.34d 2.3h 920.4g 0.575b
Vs 4.06¢c 30.41g 0.0405g 141.1k 16.38¢c 2.379 871.7i 0.611ab
Vy 3.81d 28.72hi 0.045¢f 145.6i 15.7d 2.34gh 920.6gh 0.545b
Vv, 3.35f 40.23a 0.0565a 155.34f 16.78¢c 2.34gh 1019c 0.345¢
Vy 3.06g 33.94c 0.0323lI 169.2a 19.85a 2.9a 1126a 0.365¢
Ve 3.02g9 39.73a 0.0285n 159.5¢ 16.09¢ 2.94f 1023c 0.375¢
Ds Vs 2.9hi 39.9a 0.0375i 167.5b 16.78¢c 2.7cd 1006d 0.415¢
Vs 2.8i 37.6b 0.034k 164.3c 15.24d 2.51f 1008d 0.365¢
\£ 3.04g 36.9b 0.053ab 155f 15.6d 2.67d 963.5f 0.355¢
Vy 2.86i 33.5¢ 0.0552a 163.9d 15.53d 2.8b 1069b 0.355¢
LSD (5%) 0.115 0.83 0.012 0.39 2.53 0.046 143.8 0.086
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¥ -D: D1, D2 and D3, respectively, no reprimand, removal of half of the cob and removal of two leaves at the top and bottom of the cob and
V1 (SC704), V2 (Consor), V3 (Cordona), V4 (Karaj 703), V5 ( Kosha), V6 (Fajr), and V7 (Daniyal 690)

7,
a
la b a a
6 b b b
57 d cCecy
4 h € fg
z g 9 nhii 9 i
— 3
2 |
1
0 Fee e e e e e
L PP L LI L O FL L PO Lol
TITITITITIITPIIIIIICIIIIIT
s
Removing*Variety

Sy g 2SS e 9 S ol 1) S
Figure 1- The interaction effect of remove and cultivar on leaf area index
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¥ -D: D1, D2 and D3, respectively, no reprimand, removal of half of the cob and removal of two leaves at the top and bottom of the cob and
V1 (SC704), V2 (Consor), V3 (Cordona), V4 (Karaj 703), V5 ( Kosha), V6 (Fajr), and V7 (Daniyal 690)
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Figure 2- The interaction effect of cultivar and cultivar on relative growth rate
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Figure 3- The trend of changes in the relative growth rate of different hybrids at the levels of breeding
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