Iranian Plant Protection Research

https://jpp.um.ac.ir R

Research Article
Vol. 39, No. 1, 2025, p. 97-114

Competitive Effects of Wild Mustard (Sinapis arvensis L.) on Chickpea (Cicer
arietinum L.) Yield and its Components under Water-Deficit Stress Conditions

A. Yavari Ghavitool!, V. Sarabi"*'?", K. Azizpour:3

1, 2 and 3- Department of Agronomy and Plant Breeding, Faculty of Agriculture, Azarbaijan Shahid Madani
University, Tabriz, Iran, respectively.
(*- Corresponding author's Email: Sarabi20@azaruniv.ac.ir)

How to cite this article:

Received: 14-08-2024 Yavari Ghavitool, A., Sarabi, V., & Azizpour, K. (2024). Competitive effects of
Revised: 12-11-2024 wild mustard (Sinapis arvensis L.) on chickpea (Cicer arietinum L.) yield and its
Accepted: 23-11-2024 components under water-deficit stress conditions. lranian Plant Protection

Available Online: 29-04-2025 Research, 39(1), 97-114. (In Persian with English abstract)
https://doi.org/10.22067/jpp.2024.89385.1202

Introduction

As the third crop among beans in the world and the first crop in West Asia and North Africa, chickpea is an
important grain crop. Chickpea (Cicer arietinum L.) seeds are a rich source of protein (15 to 25 percent) and
essential amino acids such as lysine that has high nutritional value. Among the important problems of chickpea
cultivation, we can mention the water-deficit stress and weeds especially at the high densities. Water deficit-
stress has a negative effect on crops during their life cycle and causes losses and decrease in their yield. Weeds
are considered as competitors of agricultural plants and cause their yield loss, so if they are not controlled, the
yield of crops will decrease between 10 to 100% depending on the competitive ability of the weed species.
Therefore, the aim of this study was to investigate the the response of chickpea to these stresses and determine
the threshold of economic yield loss caused by them in chickpea.

Materials and Methods

Considering the limitation of water resources and the problems caused by weed competition, the
morphological characteristics, yield and its components were investigated in chickpea under condition of water
shortage and wild mustard (Sinapis arvensis L.) competition. Experiment was conducted as a split plot based on
randomized complete block design with three replications at research farm, Ministry of Agriculture Jihad,
Kalibar-Iran in 2021. Factors were irrigation regimes (irrigation at the 55%, 35% and 10% of total available soil
water content) as the main plot and wild mustard density (0, 5, 10, and 15 plants m) as the subplot. At the end
of the growing season, when the chickpea pods fully ripened and turned yellow, the morphological traits, yield
and its components were measured in the cultivated chickpea plants. All data were subjected to an analysis of
variance using the PROC GLM by slicing interactions in Minitab ver. 17.0 and SAS ver. 9.2.0 statistical
softwares. The assumption of the variance analysis was tested by ensuring that the residuals were random,
homogeneous, and with a normal distribution about a mean of zero using residual plots and the Anderson-
Darling test. The LSD test was used at a probability level of 0.05 to compare main effects or interactions (after
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slicing).

Results and Discussion

The results showed that water-deficit stress reduces the morphological traits, yield and its components of
cultivated chickpea due to its effect on various processes including photosynthesis, and high densities of wild
mustard due to intense competition with chickpea plants in receiving water and nutrients, and further by shading
on chickpea plants. Ineraction effects revealed that the main root length, number of secondary roots, dry weight
of roots, height, number of secondary stems, number of pods per plant, number of seeds per plant, 100-seed
weight, biological yield, seed yield and harvest index in chickpea are greatly reduced under the severe water-
deficit stress condition and high weed densities. Morphological traits in field chickpea were less affected by
increasing the wild mustard density under water-deficit stress conditions compared to yield and its components.
As mentioned, the yield of cultivated chickpea decreased under water stress conditions and wild mustard
competition, especially at high densities. The greatest reduction was observed after depleting 90% of the
available water capacity in the soil at the 15 wild mustard plants per m? (202 kg.hal), so that in this treatment
seed yield was reduced by 91.39% compared to the control treatment under field capacity condition. The main
reason for this can be the reduction of photosynthetic efficiency in the conditions of water-deficit stress and high
weed density during the growing season, especially during flowering and seed formation, along with the
effective competition of weeds to obtain environmental resources such as light, water, nutrients and even CO,.
These factors have caused a decrease in the 100-seed weight and finally a decrease in the seed yield in cultivated
chickpea significantly.

Conclusions

Therefore, it is necessary to prevent the occurrence of severe water-deficit stress conditions in the soil and the
presence of wild mustard especially at the high densities in sensitive phenological growth stages in order to
prevent a noticeable yield loss. In addition, control approaches should be taken against this weed species from its
low densities, which is more important in the water-deficit stress conditions in the soil.
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Table 2- Interaction effects between different irrigation regimes and wild mustard density on a main root length and lateral roots
number of chickpea (Cicer arietinum L.)

Main root length Lateral roots number

wild (cm)
mustard Field 65% depletion of  90% depletion of Field 65% depletion of  90% depletion of
density - the water the water - the water the water
capacity . - capacity - -
capacity capacity capacity capacity
Control 14.69 a* 9.67 a 433 a 11.56 a 6.64 a 3.67a
5 plants.m 11b 9.51a 4a 7.75b 4.67 ab 3a
10 plants.m 9.34b 9.10a 3.33a 7.72b 3.33b 2.33a
15 plants.m 9.28b 44D 2.67a 5.83¢c 2.33b 2.33a
LSD 5% 2.21 3.66 2.42 1.68 2.49 2.28

5,15 s> g Sl aws p3 15030 b gyl me MBI LSD (yg0j (poluolyy ygim o 50 S ytitie g b (sl SSbio
* The means followed by the same letter in a column were not significantly different at p<0.05 (LSD test).
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Table 3- Interaction effects between different irrigation regimes and wild mustard density on a roots dry weight and height of
chickpea (Cicer arietinum L.)

Roots dry weight Height
wild (g.m?) (cm)
mustard Field 65% depletion of  90% depletion of Field 65% depletion of  90% depletion of
density - the water the water - the water the water
capacity - - capacity - -
capacity capacity capacity capacity
Control 53.80 a* 3117 a 7.98 a 5111a 3433 a 29.67 a
5 plants.m 53.32a 11.88 ab 6.63 a 44.67 ab 32.67 ab 25.67 a
10 plants.m? 32,58 ab 11.18 ab 6.55a 36.81 bc 32.67 ab 21.33ab
15 plantsm?  20.40b 8.45bh 5.07a 35.33¢ 28.67b 17.05b
LSD 1% 25.88 20.01 11.10 8.23 5.32 8.40

5 do > o et a0 K030 b (6l ime BT LSD (0] (whalyy gty 53 S o gy b (gl uSilio 3
* The means followed by the same letter in a column were not significantly different at p<0.01 (LSD test).
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Figure 1- Changes in chickpea (Cicer arietinum L.) lateral shoots number under different irrigation regimes (A) and
wild mustard density (B)
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