Journal of Water and Soil
https://jsw.um.ac.ir ek

Research Article
BT Vol. 36, No. 3, Jul.-Agu. 2022, p. 333-349

Evaluation of Different Levels of Drip Irrigation Water on Yield and Yield
Components in Canola

N. Salamati™!, A. Danaie?, V. Yaaghoobi?

Received: 23-11-2020 How to cite this article:
Revised: 13-07-2021 Salamati N., Danaie A., and Yaaghoobi V. 2022. Evaluation of Different
Accepted: 25-07-2022 Levels of Drip Irrigation Water on Yield and Yield Components in Canola.

Available Online: 22-09-2022  journal of Water and Soil 36(3): 333-349. (In Persian with English abstract)
DOI: 10.22067/JSW.2022.67062.0

Introduction

Drought stress is the most important environmental factor limiting growth and development of plants
worldwide. Growth reduction due to drought stress has been reported more than other environmental stresses. So
far, many studies have been conducted on the relationship and correlation between important agronomic traits in
rapeseed, which have introduced 1000-grain weight, number of seeds per pod and number of pods per plant as the
most important traits with high correlation in yield. The results showed that the application of drought stress had
an effect on the yield components of sesame and the cultivars that were more sensitive to drought stress had a
greater decrease in their yield. The aims of this study were to investigate (1) the effect of consumed water volume
as the independent variable on other variables of the study, and (2) the effect of total independent variables (yield
components and other independent factors) on yield and water productivity (dependent variables). Finally, the
most important independent variables affecting water productivity and the most sensitive variables to the amount
of consumed water were determined.

Materials and Methods
In order to achieve aforementioned objectives of this study, an experiment was conducted during two growing
season of 2011-2011 and 2010-2011 in Behbahan Agricultural Research Station. The experiment was conducted
as randomized complete block design with 4 replications. The applied amount of water in drip irrigation was
composed of four levels of 50, 75, 100 and 125% water requirement in main plots and two canola varieties Hyola
401 and RGS003 in sub plots were placed.

Results and Discussion

The results of the analysis of variance of the regression model showed that the higher absolute value of beta
coefficients and t-statistic of each independent variable caused that variable to be introduced as the most sensitive
independent variable affecting the dependent variable. Therefore, the independent variable of water volume, with
beta coefficient of 0.860 and t-statistic of 13.246 had the greatest effect on plant height variable. In terms of yield,
the studied variables (the number of pods per plant, the number of seeds per pod, and 1000-seed weight, consumed
water volume, flowering period, growth period and plant height) showed 74.1% of variation (R? = 0.741) of
dependent variable (Yield of canola). The consumed water volume with the highest absolute value of beta
coefficient of 0.563 and t-statistic with 2.967 had the most significant effect on yield at the level of 1%. Among
the dependent variables, the consumed water volume with the highest absolute value of beta -1.013 and t-statistic
at -12.415 had the most significant effect on water productivity at the level of 1%. consumed of water volume with
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the highest absolute value of beta coefficient of 0.563 and t-statistic with 2.967 had the most significant effect on
performance at the level of 1%. The results of Pearson correlation coefficient showed that the highest correlation
between the number of pods per plant and seed per pod with both plant height were calculated to be 0.763 and
0.849, respectively, indicating that increasing plant height was effective in increasing the number of pods per plant
and seed per pod.

Conclusion

The results of analysis of variance of regression model showed the effect on volume of consumed water as an
dependent variable through other variables (number of pods per plant, number of seeds per pod, yield, water
productivity, 1000-seed weight, flowering period, growth period and plant height). Results showed a significant
effect of all variables at the level of 1%, except for the variable of flowering period which had a significant effect
but just at 5%. The volume of consumed water by r= 66.2% on grain yield variation in the pods, had the most
significant effect on yield components. Therefore, seed number in the pods received the most negative effect from
reducing water consumption due to drought stress. With increasing the growth period of canola, water productivity
showed a significant decrease at 1%. The results of Pearson correlation coefficient showed that grain water
productivity had a negative and significant correlation at the level of 1% with all variables. The highest correlation
between water productivity (r = -0.939) was calculated with volume of consumed water, which indicates the
importance of reducing water consumption in increasing canola water productivity.
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Figure 1- Pictures of the implemented research project
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Table 1- Water sample analysis results

Year EC T.D.S Anions (meg/l ) Cations (meg/l )
(uS/m) P Mg/lit o S04 HCOs Na* Mg*2 Ca*
2010-11 1640 1140 8.8 8.0 32 8.0 3.2 8.8
2011-12 1790 1140 8.7 8.1 3.2 7.9 3.2 8.8
Sl 51 U ale S1S diged o gl -Y Jgoe
Table 2- Sample analysis of soil samples before planting
FC : ol
Jlw moisture  (g/cm®)  (mg/kg) (mg/kg) ~ ©Organic pH (as Soil Soil
%) carbon (%) m) depth texture
(cm)
2010-11 24 1.57 246 95 0.64 75 2.8 0-30 S"Ig’a‘r:r:ay
2011-12 24 1.57 250 9.2 0.66 75 3.0 0-30 Silty clay

loam
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Table 3- Water requirement from transpiration evaporation calculated for the treatment of 100% water requirement and
leaching requirement (mm) (from November 6 to April 23)

ok A > ool Sl oady9yd Cudgudyl (gl 5 £gocne
Year October- November- ~ December-  January-  February  March- April- leaching Totz;ll
November December January February -March April May requirement
2010-11 111 22.3 441 62.8 107.9 121.8 8.9 15.9 394.9
2011-12 144 19.9 41.9 69.2 1174 102.2 102.2 7.2 388.6
ol 12.7 21.1 43.0 66.0 112.7 111.9 111.9 8.1 391.8
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Figure 2- Rainfall of the crop year 2010-11 (A) and crop year 2011-12 (B) (from November 6 to April 23)
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Table 7- Analysis of variance in regression model for yield dependent variable
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Sources Degrees of Mean squares F o The R-square ¢
Change freedom Value regression Corrected R- Sig.
> square
coefficient
Model 1o 7 1042747.552 22.863 0.861 0.741 0.708 0.000 **
Error s 56 45607.663
Total J 63
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=xSignificant difference at 1% level, *: Significant difference at 5% level, n.s: There was no significant difference.
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Table 8- Coefficients of variables in the regression equation for variables yield dependent

Unstandardized Coefficients - t caw
Coefficients dsloo
Model Juxo T &3 oo
FXw .
Baups  The jhes clad Beta t Value Sig-
B coefficient  standard error
constant number <ol sas 3024.327 1690.663 - 1.789 0.079n.s
Number of pods per <4 )3 cpa 53 Sas=Xy
SeT -1.334 4.594 0.773n.s
plant -0.031 -0.290
Number of seeds per pod ;)95 5 4ils shws=X; 3.085 14.195 0.030 0.217 0.829n.s
The weight of one thousand «ls 5 ;5=Xs
57.077 102.175 0.579n.s
seeds 0.052 0.559
Volume of water _spae Ol pos =Xy
- -67.004 29.247 0.004 **
consumption 0.563 2.967
Flowering period _ 255 s,95=Xs -2.960 7.865 0.203 2291 0.026 *
Growth period .3, 653 =Xs 8.027 4.925 0,030 -0.376 0.708 n.s
Bush height &4, glis, =Xy 3024.327 1690.663 0.311 1.630 0.109 n.s
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==Significant difference at 1% level, *: Significant difference at 5% level, n.s: There was no significant difference.
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Table 9- Analysis of variance in regression model for water use efficiency dependent variable

&b : o b L O el s
o N HECSY Sl yo pSilee Aol F . B S e 0 Jyass ]
o Degrees of o F oo o ; / R- Cymd - Sl
Sources freedom Mean squares Value Regression -~ Corrected Sig
Change coefficient q R-square )
Ja 8 0.345 162.248 0.979 0.959 0.953 0.000 **
Model
Error U 55 0.002
Total J 63
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**:Significant difference at 1% level, *: Significant difference at 5% level, n.s: There was no significant difference.
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Table 10- Coefficients of variables in the regression equation for variables water use efficiency dependent

3, abiusl pué sl s 3 Ikl gl p
- . Standardized
Unstandardized Coefficients Coefficients donsloeo t
Joo AP R Oy
Model o Sig.
B o The e slas Beta tValue
B coefficient standard error

constant number <ol sae 2.606 0.375 - 6.943 0.000 n.s
Number of pods per plant «g; 5 e 55 Slas=X1 0.001 0.001 0.041 0.955 0.344n.s
Number of seeds per pod (ye, ) «ls slas=Xo 0.000 0.003 -0.010 -0.178 0.859 n.s
The weight of one thousand seeds «l> )l;a ;5=X3 0.004 0.022 0.008 0.201 0.841ns
Yield »,Slee=X4 0.000 0.000 0.427 8.000 0.000 **
Volume of water consumption _s,ze ol w5 =Xs 0.000 0.000 -1.013 -12.415 0.000 **
Flowering period 255 s5=Xs 0.000 0.007 -0.004 -0.117 0.907 n.s
Growth period ., o5 =X7 -0.007 0.002 -0.141 -4.353 0.000 **
Bush height 4 glis =X -0.004 0.001 -0.279 -3.575 0.001 **

210 3929 (513 me BMEIN.S.

70 g o gime NS s

7N g 3 )l gime NS st

**.Significant difference at 1% level, *: Significant difference at 5% level, n.s: There was no significant difference.
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