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Simulation of simultaneous effect of salinity and drought stresses on grain
yield of rice cv. Hashemi
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Table 1. Physical and chemical properties of studied soil

G S ITos G bl med S 05 ol Ml oldr JELAS L Spda salls 5 pl o p
Depth EC gl & 0.C CEC N K P K, By
(cm) ds.m™) pH %) meq.(100g)’ %) mgkg™") mgkg") (em.d™) @cm?)
0-15 0.62 7 1.22 35 0.137 252 10.6 0.21 1.1
(“‘AV G “‘b“) )b.bj) oli’:.w.i‘ BE] .\j)-l:?w 43‘5-.3}) uT C,.;.c.; e J.J) g}.‘.i"l:" -y d}-b'
Table 2. The long-term mean of the Sepidroud River water quality in Roudbar hydrometric station (1974 - 2008)
T S s @S obile 3L RS e el ey Py SbsS oS e S
Discharge EC gl E T.D.S e ol o Na” L Mg Cat KT CI  COy” HCO;y S0,
(m*s™h @dS.m™) pH (mg.1™") SAR (meq.I™")
116.01 1.66 7.67 1052.26 4.4 8.51 2.90 4.44 0.12 8.42 0.01 3.33 4.47
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Fig. 1.Characteristic moisture curve of studied soil
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Table 3. Slicing effect of salinity and irrigation treatments on grain yield (g.plant™) of rice (cv. Hashemi)
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2 5.855de 5.743de 2.6341 4.740bc
3 5.677¢ 6.041cd 2.852i 4.857b
4 3.802¢g 5.663e 3.201h 4.222cd
5 3.981g 5.281f 2.6491 3.970cd
Average 5L 5.440b 6.264a 3.532¢
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5% probability level, using Duncan’s Multiple Range Test
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Fig. 2. Changes of relative yield of rice
(cv. Hashemi) versus EC of soil saturated

extraction in continuous flooding treatment
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Fig. 3. Changes of relative yield of rice
(cv.Hashemi) versus soil volumetric moisture in
interval irrigation treatments
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Table 4. The required parameters for computing coefficient in water adsorption equations of other

researchers (Equations 2 to 7)
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hs (cm) hy (cm) hso (cm) 7 (cm) m(cm)sy ! 2
-251.16 -11183.49 -1322.77 -1018.87 -2716.98 1.02 1.30



www.sid.ir

My st G Ol ST (55 leand”

1.2 1
The additive Van Genochten
0.8 1 reduction model (1987)
0.6 - -
0.4 A
0.2 A
0.0 - i
0.0 0.2 0.4 0.6 0.8 1.0 1.2
1.2 1
Lo (184Y) 0en 5 S 5 ke
\% %\ . The Direksenet al. (1993) model ¢
n 6 08 7 0 4
g =
1
1) & 0.6 - CR
) E *
}9& 04 - g »
“ >_‘“ *
i 02 4
0.0 T T T T T i
0.0 0.2 0.4 0.6 0.8 1.0 1.2
1.2 1
(1898) o 5 gl Jue
1.0 A *0
The Homaee and Feddes (1999)
0.8 A model >
0.6 - A *
0. s .
04 - & *
ot g o
0.2 - *
A4 o« 3
0.0 T T T T r i
0.0 0.2 0.4 0.6 0.8 1.0 1.2

1.2 1
o OAAY) 52 5805 pdoos o Jute
The multiplicative Van Genochte
0.8 A . POy
reduction model (1987
v
0.6 - .
&
0.4 A . *
>
0.2 A
*
0.0 T T T T T i
0.0 0.2 04 0.6 0.8 1.0 1.2
1.2 +
(148Y) 1, K 5 015 Ols Joe
1.0 A >0
The Van Dam et al. (1997) model
0.8 -
*
*
06 - o? s S *
& *
04 - :” *
‘e o
*
02 *
o 3
0.0 T T T . . i
0.0 0.2 04 0.6 0.8 1.0 1.2
1.2 +
(4 8) 0, Ken 5 Kl Juka
1.0 A 0,
The Skaggeset al. (2006) model *
08 | g (2006) s
*
0.6
.0 0'.
(. &
04 A .
)
0.2 A
o $
0.0 T T r T T i
0.0 0.2 0.4 0.6 0.8 1.0 1.2

o&éﬂfej\xl&..iaﬂw
Yo/Ym(Measured)

ST Cde J2als ladda bods 2o i ﬁ:lfuﬁlﬁjswwj:ﬂ.u« ol L;j:fojl.,\}‘ﬁalin w&n—?b}.{i

Fig. 4. Comparison of measured values of relative grain yield versus predicted values using the water

adsorption reduction models for rice (c¢v. Hashemi)
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Table 5.Evaluation statistics of water adsorption reduction models for predicting relative grain yield of rice (cv. Hashemi)

#ladLe L& sl Aol T o S P AR SN (I C P R ) oSl e e
Models  No. of points Equation Slope  Intercept R2 RMSE CRM MAE d Average of rank  Final rank
Y by
Ej;z) 81 y=0.69x-0.23 ] s 0.748(4)** 0.749(6) -0.763(6) 0.390(6) 0.503(6) 5.6 6
¥
Ej;; 81 y=0.79x-0.02 ] s 0.863(3) 0.148(5) -0:250(5) 0.022(3) 0.845(5) 4.2 5
L
Ej;; 81 y=1.06x-0.12 ns s 0.904(1) 0.125(3) -0.180(3) 0.092(4) 0.926(1) 24 2
|
?5:@5) 81 y=0.85x+0.08 S ns 0.653(6) 0.124(2) 0.013(2) 0.007(2) 0.896(4) 32 3
|
;?6) 81 y=0.91x+0.04 ns ns 0.707(5) 0.116(1) -0.009(1) 0.005(1) 0.914(2) 2 1
|
V;;Zl)7 81 y=1.09x-0.16 ns s 0.874(2) 0.139(4) -0.217(4) 0.111(5) 0.899(3) 3.6 4
ns: Not significant s s 8 M8

s: Significant at 5% probability level

**: Number in parenthesis indicate the ranked of model in statistics:
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OSan 5 Kl Juke (V) pth . olon JAai(P) 0150 5 13 Ol Joke (0) cO,1Kem 5 (oS 23 Joke (F) e 58005 pdyo o Joe (F) ¢ 5505 s e de (¥)
*: (2) The additive Van Genochtenreduction model, (3) The multiplicative Van Genochten reduction model, (4) The Direksen et al. model, (5) The Van Dam et al. model, (6) The Homaee
and Feddes model, (7) The Skagges et al. model.
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Simulation of simultaneous effect of salinity and drought stresses on grain

yield of rice cv. Hashemi

Salahshour Dalivand, F.l, A. A. Sadradiniz, A. H. Nazemi3, N. Davatgar4 and
M. R. Neyshabouri’

ABSTRACT
Salahshour Dalivand, F., A. A. Sadradini, A. H. Nazemi, N. Davatgar and M. R. Neyshabouri. 2014. Simulation of

simultaneous effect of salinity and drought stresses on grain yield of rice cv. Hashemi. Iranian Journal of Crop

Sciences.15(4): 320-336. (In Persian).

Simultaneous effect of salinity and drought stresses and their critical limits imposed on cv. Hashemi (most
common rice cultivar in Guilan province) was investigated. Also the best model to estimate the reduction of
plant's water absorption due to simultaneous interaction of salinity and water stresses was identified.
Experimental treatments consisted of three levels of irrigation; continuous flood irrigation (3 cm water height)
and two intermittent irrigation (4 and 8 days intervals) and five levels of salinity by using irrigation water with
electric conductivity of 1, 2, 3, 4 and 5 dS.m™applied in factorial based randomized block design with four
replications. Results indicated that for rice plant yield loss threshold due to drought stress occurred at soil
moisture about 80% of saturation. Salinity threshold for this cultivar was at soil extraction of 2.83 dS.m™ which
implies it’s sensitivity to salinity. Among the evaluated models, the best model for predicting the reduction of
plant's water absorption due to simultaneous effect of salinity and water stresses is Homaee and Feddes for rice.
In this model, by subtraction of yield reduction threshold osmotic pressure from the soil water pressure in
permanent wilting point, simultaneous effect of salinity and water stresses assumed to be less than total or
product of these stresses. It is concluded that under conditions when drought and salinity stresses are not balance,

predictions by this model are closer to observation and the prediction of relative low grain yield is possible.

Key words: Drought stress, Salinity stress, Rice and Water uptake models.
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