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Abstract

Introduction

Growth analysis has a significant perspective on the function of agricultural plants. In the early
stages of plant growth, the growth indicators, including the leaf area index, the growth rate of the
product decreases, and then due to suitable vegetation, the absorption of light radiation is better,
and the accumulation of plant dry matter also increases, and after that Due to aging and
yellowing, the leaves are reduced. The amount of light radiation absorbed by the plant varies
during the growth period, which depends on the leaf surface index and the arrangement of the
leaves of the plant.

Material and Methods

The experiment was conducted in the research farm of Khuzestan University of Agricultural
Sciences and Natural Resources in 2021-2022. In this research, the effect of three factors of
irrigation interruption, cultivars and density was investigated in the form of factorial split with
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the base design of randomized complete blocks in three replications. The factor (no interruption
of irrigation (control), interruption of irrigation at the beginning of flowering until the formation
of 50% of the pod and interruption irrigation at the stage of pod formation until harvest the main
factor, rapeseed cultivars Hayola 4815 and Aram and plant density per meter square (80, 110 and
140 plants per square meter) were considered as secondary factors.

Results and Discussion

Irrigation interruption caused a decrease in growth indicators, including the amount of plant dry
matter accumulation, leaf surface index, and leaf surface durability. The changes in harvest index
and durability of leaf surface and accumulation of dry matter at the beginning of the development
of leaves had a slow trend until a little before the appearance of inflorescences, but after that the
slope of the mentioned parameters increased. During the experiment, changes in growth
parameters including LAI, LAD, RGR, CGR and TDW were evaluated. At the beginning of the
plant growth season, the growth rate of the product was low due to the lack of complete
vegetation cover and proper light consumption efficiency. In all treatments, with the passage of
time, the growth rate of the crop was gradually increasing and it reached the maximum value in
the reproductive stages and then went through a decreasing process. The effects of stopping
irrigation on dry weight were evident and the accumulation of dry matter was observed during
the increasing time. which can be due to the increase in dry weight of stems, leaves and
reproductive organs over time. Also The relative growth rate also showed an increasing trend
with the increase of the leaf area index at first and then a decreasing trend.

Conclusion

It seems that the second-stage irrigation interruption treatment at a density of 80 plants per square
meter and Haiola 4815 variety, by maintaining more green area through more leaf surface
durability and lower light consumption in the condition of irrigation interruption at the end of the
growing season, was able to achieve a higher RUE100 compared to other treatments. to dedicate
The highest seed yield (1572.61 kg per hectare) was obtained from the density of 110 plants per
square meter and Hayola variety 4815.

Keywords: Active photosynthetic radiation, Crop growth rate, Dry matter accumulation, Leaf
area index
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Table 1. Soil properties of research farm

Depth of soil (cm) EC dsm™

(N) mgkg™

(P) mgkg™

(K) mgkg* pH Soil texture

0-30 3.7 0.02

9.38 214 7.4  Clay Silt

Table 2. Climate data of experimental were taken from of Ahvaz Metrological data (2021-2022)

Month Max Min Precipitation Evaporation

temperature (°c) temperature (°c) (mm) (mm)

November 313 15.2 8.7 152.7
December 23.7 10.7 44.1 87.8
January 18.2 6.8 65.1 55.3
February 20.6 6.5 134 93.6
March 25.1 11.7 4.3 147.4
Avpril 325 14.7 0 231.0

May 36.3 20.1 9.8 302.68

Table 3. Calculation method of growth analysis

LAI=LA/GA

CGR=(9W2-W1) /(T2-T1) x (1/GA)
RGR = (Ln Wz —Ln Wl) / (Tz-Tl)

LAD=1/2(LA,+LA,) (T,- Ty)

RUE = (ATDM) / (YPAR)

LAI: (Leaf area index), LA (Leaf area), W1 and W2 dry weight of the plant in the time T1 and T2 and GA
(The land area occupied by the plant). CGR (Crop growth rate), PAR (photosynthetic active radiation) and

TDM (Total dry matter changes)
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Figure 1. The changes of leaf area index (LAI). A: (Control), B: (Interruption of irrigation in the beginning of
flowering stage up to 50% pods), C: (Interruption of irrigation in the stage of formation of pods until harvest),
al (Control), a, (Interruption of irrigation in the beginning of flowering stage up to 50% pods), a; (Interruption
of irrigation in the stage of formation of pods until harvest), D, (Density 80 plants per squarc meter), D,
(Density 110 plants m®), D, (Density 140 plants m?), C; (Hayola 4815), C, (Aram)
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Figure 2. The trend of Leaf area duration (LAD) changes. A: (Control), B: (Interruption of irrigation in the beginning of
flowering stage up to 50% pods), C: (Interruption of irrigation in the stage of formation of pods until harvest). al
(Control), a2(Interruption of irrigation in the beginning of flowering stage up to 50% pods), a3 (Interruption of irrigation
in the stage of formation of pods until harvest), D1 (Density 80 plants per squarc meter), D2 (Density 110 plants per

sguarc meter), D3 (Density 140 plants
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Figure 3. The trend of crop growth rate (CGR) changes. A: (Control), B: (Interruption of irrigation in the beginning of
flowering stage up to 50% pods), C: (Interruption of irrigation in the stage of formation of pods until harvest). al
(Control), a 2(Interruption of irrigation in the beginning of flowering stage up to 50% pods), a3 (Interruption of

irrigation in the stage of formation of pods until harvest), D1 (Density 80 plants per squarc meter), D2 (Density 110 plants
per squarc meter), D3 (Density 140 plants per squarc meter), C1(Hayola 4815), C2 (Aram)
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Figure 4. The trend of relative crop rate changes. A: (Control), B: (Interruption of irrigation in the beginning of
flowering stage up to 50% pods), C: (Interruption of irrigation in the stage of formation of pods until harvest).
al (Control), a2 (Interruption of irrigation in the beginning of flowering stage up to 50% pods), a3 (Interruption
of irrigation in the stage of formation of pods until harvest), D1 (Density 80 plants per squarc meter), D2
(Density 110 plants per squarc meter), D3 (Density 140 plants per squarc meter), C1 (Hayola 4815), C2 (Aram)
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Table 4. Three fold interaction effect of Irrigation of irrigation x Density xGenotype treatments on the studied

traits
Interuption PARgg PAR L Grain Harvest
Density Genotype  (mj.m’ (mj.m” FUmEE?) I(?Urlrz‘].l_"f) cEc;g;?if:tifnrl Yield Index
of irigation “day”  “day?) g-m) g-m) (kg.ha™) (%)
80 Hfglo;a 1132 12.76%  1.312° 06640 05280  1251.21°  16.86%™
80 Aram 12.31%%  12.99%"  1291*  (0.364™ 0.476™ 1482.69°  23.36°
110 Hfglo;a 114257 12737 1544° 0734 04829  1572.67°  18.20%
Without
interruption 110 Aram 14.03*  13.95®  1.137"" 0.510°" 0.556°°"  1460.63°  22.26®
of irrigation
HayOIa cde bcde de bcde defg cde cdefg
140 4815 12.38 13.13 0.912% 0.622 0.545 934.82 17.26
140 Aram 13.77%®  13.70%  0.752¢"  0.631°%® (0.565°%"  770.39°' 12.50™
80 Hfgloga 10400 12579 1217 0858 0596  1112.59"  16.91°%
80 Aram 12.05%%  13.64%%  (0.948°® (0.625"®  (.687™ 877.03%  13.89%"
Irrigation of
::It?'lztlon Hayola 12'61de8 def f b bedef b d
beginning 110 4815 12.86%" 0783  0.782®  0.610°%"  1216.79°  18.71%
of flowering
stage
110 Aram 12.18%  13.74%  0.952°®  0.472%"  0.665*® = 633.17 11.25"
140 Hfglo;a 12.22%  12.90%  0.904% 0661 0.680"  750.42¢F  12.71M
140 Aram  13.27%%  14.08° 0.781°  0.705% 0.744° 887.33%  16.11%f"
80 Hfg’f;a 008"  11.90° 1.043°%® 0708%°  0449°  120821°  20.16%
Interruption of
irrigation
:cgrmggar?e of  go Aram  11.94%® 1423 0994 0394  1.054*  779.99¢  14.84%
of pods until
harvest
HayOIa ef g cde bcde bcde cde bed
110 4815 11.43 11.90 0.970 0.595 0.642 924.72 19.31
110 Aram 12.38°%  12.92%¢"  0.827%" 0.608™*  0.639™*  896.01%*  15.43°"
140 Hfg’fs'a 11515 12,92 0777° 045279  0.586%"  1062.24°¢  18.11%f
140 Aram 13.34%¢  13.49%  0588"  0.2559  0.639°% 661.87" 12.34M

Mean followed by the same letters in each column are not significantly different according to Duncans Multiple Range test (p 0.05).
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Figure 5. The trend of radiation use efficiency changes (RUE). A: (Control), B: (Interruption of irrigation in the
beginning of flowering stage up to 50% pods), C: (Interruption of irrigation in the stage of formation of pods
until harvest). al (Control), a2 (Interruption of irrigation in the beginning of flowering stage up to 50% pods),
a3 (Interruption of irrigation in the stage of formation of pods until harvest), D1 (Density 80 plants per squarc
meter), D2 (Density 110 plants per squarc meter), D3 (Density 140 plants per squarc meter), C1(Hayola 4815),

C2 (Aram)
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