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Figure 1- The pots used in the project
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Table 1- Physical and chemical properties of soil

aslg Sladio olasin aslg Sladio Olasie
Unit Value Characteristics Unit Value Characteristics
mg/kg 670 Ojer L Y Sl zél
Nitrogen Sandy Loam Soil texture
mg/kg 3 Sd 1.46 sk S8
Phosphorus gricm? Apparent density
Meg/lit 865.06 . 70
Potassium Sand
Meq/lit 8 . % 20 .
Calcium Silt
Meg/lit 45 i 10 o
Magnesium Clay
2 So9
5 " ds/m 2.08 ’
Na EC
JT S ELTROow
% 0.39 o 74
Organic carbon pH
Sl O (ol Oluogas (S -F Jgax
Table 2- Some chemical properties of water irrigation
) & ole s o OleyS  peds T Ay ! Srg
Mg* CL- HCO3 COs* Ca* Na pH EC
Meg/L Meg/L Meg/L Meg/L Meg/L Meg/L - dS/m
3.8 4 31 0.2 3 5 8.2 1.23
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Table 6- Stepwise regression for grain yield as an independent variable and other traits as an independent variable under non-stress
conditions (100 and 80% water requirement)

Og Syl g
o5 Jimno yuiio b) JaR? ¢3> R?
F value
Step Independent variable Regression R2 Model R? Component
coefficients
Xp) pls olaxs
1 6.18 0.412 0.412 13.04™
Pods number (X;)
X2) wlo slows
2 6.39 0.717 0.305 5.64™
Seeds umber (Xy)
X3) S 5 o9
3 i 2.89 0911 0.194 423"
Leaf weight (Xs)
Intercept, Tae 5 5,e:-172.8
yield) s Shee sl golecing Jow

Proposed model for yield
yield=-172.8+6.18X;+6.39X,+2.89Xs

*and ** are significant at 5 and 1 % probability level
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Table 7- Stepwise regression steps for grain yield as an independent variable and other traits as an independent variable under
water stress conditions (60 and 40% of water requirement)

0) gam 55 ol o

. Regression F value
Step Independent variable . R? Model R? Component
coefficients
Xyp) pls oslass
1 7.787 0.452 0.452 15.86™
Number of pods (X;)
Xo) &ls oy
2 Y 6.54 0.664 0.212 743"
Seed weight (X;)
X) S 2 09 .
3 . 1.73 0.841 0.177 3.63
Leaf weight (X3)
Ka) a2 5
4 0 093 0933 0.092 363"
Root weight (X4)
Intercept fows j 5 ,c-28.56
yield) o Slee gl (solorion Jow

Proposed model for yield
yield=-28.56+7.787X;+6.54X,+1.73X3+0.093X,4

*and ** are significant at 5 and 1 % probability level
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Abstract

Introduction: Drought is undoubtedly one of the most important environmental stresses reducing
the yield of agricultural plants worldwide. Drought is also a significant yield-limiting factor in
chickpea (Cicer arietinum L.) production. This crop's yield may be reduced by intermittent drought
during the vegetative phase, reproductive development drought, or terminal drought at the end of
the crop cycle. Drought stress may reduce photosynthesis, CO; fixation, and chlorophyll content, or
it may damage the photosynthetic apparatus.

Materials and Methods: The current research has been conducted in greenhouse as pot experiment
for the purpose of evaluating the effect of drought on the yield and its components, as well as to
investigate the relationship between physiological traits and seed yield under drought stress. The
treatments included four levels of drought stress (40%, 60%, 80%, and 100% of the water
requirement) in a completely randomized block design with three replications.

Results and Discussion: Drought stress influences the leaf weight, stem weight, seed number, seed
weight, pod weight, root weight, root volume, root length, root surface, and longitudinal density of
the root at a probability level of 1%; it was also found to have a significant effect on the number of
pods at a probability level of 5%, but no significant effect on the ratio of root weight to stem weight.
The highest leaf weight, stem weight, seed number, seed weight, pod weight, root weight, root
volume, and root length were observed at 100% and 40% of the water requirement, respectively.
The studied characteristics were found to be manifested less strongly as the percentage of water
requirements decreased. Under drought stress conditions, seed weight and pod number were found
to be reduced by 36% and 58%, respectively, in comparison to relatively severe stresses. Seed
number was found to be negatively correlated with root weight and longitudinal density of the root
(respectively -0.366 and -0.018) and positively correlated with root surface and root volume in the
absence of drought stress (100% and 80% of the water requirement) (respectively 0.619 and 0.527).
In contrast, the seed weight was positively associated with root-related traits under drought stress
conditions (60% and 40% of the water requirement), with the greatest effects observed for root
volume (0.739) and root length (0.657). In addition, a positive correlation was found between the
number of seeds and root characteristics such as root weight (0.823), root surface (0.804), and root
volume (0.594). In the absence of drought stress, the results of stepwise regression indicate that an
increase in pod number, seed number, and leaf weight has a positive effect on yield. under drought
stress, there was a significant increase in pod number, seed number, leaf weight, and root weight.
Therefore, under conditions of drought stress, root mass is crucial, as it allows the plant to absorb
more water.

Conclusion: According to the findings of this study, drought stress reduced the yield of chickpeas
by decreasing the weight of stems and leaves, the weight and volume of roots, and the number and
weight of pods. By decreasing the plant's water demand from 100 to 40%, all of the studied
characteristics were diminished with the exception of the root -to -stem ratio. Since the parameters
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of pod number, seed number, and leaf weight under both stress and non-stress conditions influence
plant yield, it is important to measure these traits precisely. The results also demonstrated the
significance of root mass under drought stress, because it is indispensable for water absorption.

Keywords: Correlation, Pod number, Stepwise regression, Water requirement



