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Table 1- Results of chemical analysis of soil before cultivation
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Figure 1- Network of treatments
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Figure 2- Changes in K coefficient, relative to salinity changes at full nitrogen level
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Figure 3- Changes in K coefficient, relative to soil nitrogen changes, in acceptable salinity
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Table 2- Coefficients of various forms of production functions in fertilizer-salinity-Ks coefficient

o shs 0y 2lod 0y o8 0,3 P90 43 0y Sy ey
Coefficients Linear Form Exponential form Logarithmic form Polynomial form Power form
Ay 0.959 0.895 1.039 0.982 1.038
Ay 0.103 -0.038 0.052 -0.061 0.059
A, -0.028 0.093 -0.101 0.072 -0.108
As - 0.18 - -0.012 -
Ay - -0.054 - -0.002 -
As - - - 0.013 -
F o)Ll "
o *#85.8 #2178 #0974 *5027 **783
Statistical F

ol doyd S o] s 53 (@l (IS 990 50 gimo odimd oyl e
=#: Indicates the overall significance of the function at a probability level of one percent
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Table 3- Statistical parameters of calculated to evaluate the validity of production functions

G s
&¥&”  ME(%) RMSE  R? EF CRM
Function type

ok 0.048@* 3513 0.959@ 0.928® 34 x10*®
Linear

@l 0.051® 2.89@ 0.946@ 0.951@ 11x10~*®
Exponential

S 0.114®  699@ 0.718® 0.717® —35x10~*@
Logarithmic

Kty 0.0330 1770 09840 09820 60 x 10~*®
Polynomial

Sy 01239 7380 0650 06840 —33x1074®
Power

Conl (g lol (slayadls bl Jho Qb coglgl oaimd s july S5 sluel s
% The numbers in brackets indicate the priority of choosing a model, based on statistical indices
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Table 4- Analysis of variance of the traits studied in the plot
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Sources of variance

Degree of freedom

Ola o (Sl
Mean of squares
K cupo RAW s

K, Coefficient Limit of RAW
‘ o
s 2 3x1076"s 81x 1076
Replication
9 3 “ 5gg “ 0,082
Salinity
_seel 3 " 0.041 ** 0.006
Nitrogen of soil
SB ool X o -
L oT et 9 0.016 0.001
Salinity x Nitrogen of soil
s
30 12x 1075 6x107°
Error
oy S Jloin ! pdaws )d (6)b gme g (61 gire s i iy sk g NS

ns and =#: Non significant and significant at a probability level of one percent, respectively
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Table 5- Comparison of the average interactions of water salinity and nitrogen deficiency on Kg and RAW

lows K oo RAW s>
Treatment K Coefficient Limitation of RAW

SONO la 0.665 a

SON1 0.98 b 0.646 b

SON2 0.96 ¢ 0.641c

SON3 0.95d 0.637 cd

SINO 0.95d 0.636 d

SIN1 0.93e 0.62e

SIN2 0.9f 0.6f

SIN3 0.88¢ 0.587 g

S2NO 0.88¢ 0.586 g

S2N1 0.87 h 0.582 h

S2N2 0.86 i 0.573i

S2N3 0.83] 0.554

S3NO 0.77k 0.517k

S3N1 0.691 0.463 |

S3N2 0.64 m 0.427 m

S3N3 0.63n 0.42n
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Figure 4- Effect of salinity stress on Kg coefficient (FAO-56)
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Introduction: Estimating the actual evapotranspiration of the crops, is so important for determining the
irrigation needs. Typically, the climatic, vegetative and management parameters are effective on actual
evapotranspiration. If the crops are exposed to salinity, fertility and other stresses, reduce actual
evapotranspiration and yield. The correct estimation of the actual evapotranspiration of crop will allow
agricultural planners to the better agricultural water management. Previous researches show water stress and soil
nitrogen deficiency (as management stresses), effect on increasing of stomatal resistance and reducing of crops
evapotranspiration. Thus, goal of this study was to investigate the effect of salinity and soil nitrogen deficiency
on the amount of Ks coefficient and readily available water of maize.

Materials and Methods: This study was conducted in research farm at University of Imam Khomeini
International, Qazvin, Iran during June to November 2017. In this research, the effects of saline water and soil
nitrogen deficiency on Maize (SC 704) evapotranspiration, were investigated. The applied treatments included
irrigation with saline water (in four levels: 0.5 (Sy), 1.2 (S;), 3.5 (S,) and 5.7 (S3) dS/m) and soil fertility (in four
levels: nitrogen fertilizer consumption at 100 (N,), 75 (N4), 50 (N,) and 25% (Ns)). The experimental design
used in this research was a completely randomized block design with three replications. In this experiment,
maize seeds were cultivated in the plots with Length and width of 3x3 meters. The prometer device (Model:
AP4) was also used to measure stomatal resistance of maize leaf. Determining the irrigation schedule, was based
on the soil moisture reached to the limit of RAW (Readily Available Water). At the same time, with increasing
stomatal resistance, RAW was calculated and irrigation was done. Evapotranspiration of the under stress plants
were ET._,q; and evapotranspiration of SoNjtreatment was ET.. The stress factor (K,) is calculated by
ET._.q/ET.. The values of RAW and K were analyzed by SPSS software. K, coefficient was modeled with
amounts of salinity stresses and soil nitrogen deficiency.

Results and Discussion: The results of this study showed that the interaction between two factors of salinity
stress and nitrogen deficiency on the K and RAW parameters (in level: 1%) are significant. K coefficient at the
levels of S;, S, and S, were 0.95, 088 and 0.77, respectively. In saline water of 0.5 (dS/m), the K coefficient of
N,, N, and N3 were 0.98, 0.96 and 0.95, respectively. With increasing the 1(dS/m) salinity of water and 25%
reduction in nitrogen consumption, decreased the Ky amount about 4.5% and 1.7%, respectively. The reason of
results is that with increasing of water salinity, decreases the osmotic potential of water in the soil and the crop
needs to consume more energy to obtain water. Thus, amount of crop transpiration is reduced and soil water
content is remained. The linear, exponential, logarithmic, polynomial and power functions were fitted between

% and 3 data. The ability of the above functions to estimate the K coefficient value was evaluated. The
0 0

polynomial function has a good function for estimating the K coefficient. In the S, S; S, and S5 treatments, by

changing the fertility value from N, to N3, amounts of RAW were 63.7, 58.7, 55.4 and 42% , respectively. Also
in Ny N; N, and N5 treatments, with changing the salinity of water from S, to S;, RAW values were 51.7, 46.3,

42.7 and 42%, respectively. Therefore, stresses that reduce crop evapotranspiration are effective on reducing the
amount of RAW. In this situation, the actual water requirement of the crop is less than the potential
evapotranspiration of the area.

Conclusions: Increasing water salinity and nitrogen deficiency decrease evapotranspiration of maize and
increase soil water content. By calculating the stress coefficient (K), it is possible to estimate the actual
evapotranspiration of maize, in Qazvin. Thus, the amount of irrigation water is adjusted according to the actual
water requirement of maize. Under salt stress conditions with increasing the soil nitrogen, Can be increased the
K, coefficient and evapotranspiration of maize. Therefore, calculating the crop's water requirement based on the
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existence of strtesse, it will help to saving water.
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