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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 md  S05a ol Ml oldr JBLAS L Spdasulls 5 pb o r
Depth EC gt Faan  OC 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) &}_5.‘\:.0 -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 (2o B o Py SbsS oS e S
Discharge EC gt IS s T.D.S e ol s Na® Mg™ Cam KT CIl  COy” HCO;y S04°
(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

L (o ys FA oy 5 oy FF Sl choj5 A 3)
ol o8 VY S 5 plh o gt o x
i g oo ST ey Sl el d by (S
5035 o3t B 555 93 51 aS ) ol s Sl
ol Lz 5 am, OIS o )3 55 0t ol HIE
=) s SesS OIS e S e 53055, Y
Obal )3 LiS7 55500 08, o Fmly Ol 5e 4 (oila
OIS 51 oS o Aol oy S eslid OOLS
FY Ol e g hed g oomly 0555 351 S Sl 2y
3 i 50 S ST 0 S S 530 8 Ja V0 5 VA
R 53 o ah b 035581 OIS a4 g,
3 ooy 8 n A 5 05,55 08 ko VO OIS
5y d g JSi5 5 Siam ladds e Lol
0SS L ejske 6l oblians .23 5 515 oslinel
Slal site g plnil S (Golen 5 )l 4l

Yve

&ﬂﬁ)d\}&uﬂ?bbb‘b}}-ﬂ&)}wulﬂ
Sepaskhah and Yousofi-Falakdehi, )Ga.,\_§1§
e S B 5 SIS &0 4 L2l 3T(2010
)‘ﬁ)l«.’;)é}ébw JAK&‘AS}LCJL 4.‘:.‘.3‘);
ols e el cla.u aw 3 LT eyl s el
AsY 5UJJ>Q6)L3TquL5$LwV tLéS)\L:V.?\:
O-U\_.,Ujdfls-cb‘ﬂjlgTOM%u\iUijj!jjj
o5 slad 5 ST 2 55 e Bl Y el )l oy
(BC) (S5 S Slin Sbls : Jald mlaw oy 3 3
J_".aj_zu..:_‘..ijwsbjﬂhh\ LS)‘—:‘TUT
OLSer 5 5,99 LialasT L al i N
8 4 Sl sbs Jlaw 5 (Wopereis ef al., 1996)
OIS Ol e 4y e 5L YO gL 5 e SLo ¥
(,J?,_l;u)-guu.u?o;;o;,;\m.,u;uu;.,\

e s Dl sl e S



WA Ol oF oot o 5l tl Ol (21 p ke dlona”

i o 5l 5 LaolS 4 LadasealS JLasl U oSl =
s 6ol (Hamey ad> e OLL U oL
23 b plonil e Sl aw b OT g li,I L 462
S 3 S s Slasled (Hiaa Al e 0L
sk s lesT oy b s bl Jles! &
SleiT 0 Fuob Lo g It slowl 31 Sl
LS 53 o8 1 ote Ol &Sl aslinul L
ol Jgrams Co515 Sl ey s 0kili g SL
plad 3l (6513 mradses L S gLl ojlae (SS S
Tl o8 S eslizal b 5 1SS a3 bajles
s g pll (SWISS, METROHM, 644)

o Sl S g SR Sl gade o e
5o sla s bl b g akyy b g OT Qe
el 0 SV B Y Lailyy 3 b eslizal T

1
a(h,m7)=——7F———
1+(a1h+a2ﬂ)p
hSO
1 1
a(h’”)_ h P T p
1+[h—] 1+[ ]
50 750
1 1
a(h,m) = PR X —
1+(h A )P
37 s ,[*_,,50
h b
a(h, ) = ———x[l-—(z" - 7)]
3 —hy 360
h—(h,—7) b .
h,zw) = 4 - _
alhr) =3y 3 )
1 b .
ah,z)= x [l - (7" - 7))
1+[hL],,, 360

J._>-‘_9 ol :l_i L;LAJJ._A )J) J}_ﬁ:u—» -y
a; 94 ‘(C,-w‘j.’.aks’bl.w LSJ"“"’“‘ )u».éj iiij\ﬂ ungﬂ
(Van Genuchten, 1987) -z 55 0 ,;J-’Cw- Je )3

Sl Hlid 5 ST OT iS (glp o2 ol o

L G- e B I b 4oy L bl Ll 2
Alols Oy LaOlUS ¢ e Sle YoxYe 28 (S5
OS5  Asy S v S LS s
Comln 5 did o3ls 51,5 e YoxFe slal 4 g5l
GO L a3 il ig) b Gillae ST okile S
e
39 ydemw 4l g, LI CM\M))_E;.AQ
2 lag) ol 0T CoiS” LT 4 bg e slaesls
Sl =y 5 o T 0553 &S5 53 sy oK
Sl s S (glaibe OT o8 8 Sledlbl eSS
e LS s, LI Ol (Y i) s
S 4 53 Com 4 (CaSO0y) el Ui g 5 (NaCl)
L S gl lie L ool o 7 aisb

e Al o Gl Sl g S ol Culey Lol

(Van Genuchten, 1987) -y 5803 2dypear Je[Y]

(Van Genuchten, 1987) -y 805 pdsc i Je [¥]

(Dirksen et al., 1993) o1)\Saa 5 S 53 Js [F]

(Van Dam et al., 1997) 01,8 5 pls 015 Jobe [0]

(Homaee and Feddes, 1999) 6 3 glan e [#]

Yyo

(hy-7)<h<hy 57 <1’

(Skaggs et al., 2006b) O1,5es 5 XSl Jka [V]

cg..).:\_?- R &AK cu a(h,n)d}é L;\A'daa.b 2
S Fle S5 S hs (g el HLES T (e Lo 2SS h
25 s oS Lo 5 T Dl 0T (sl 4 8

LS Ly OT Ol 0T (151 4 & (6 jomel ,L23 T



My st G Ol ST (55 leand”

Jdoes 4T (6558 Hltie (KLl o 5 Shes
o 3, Ses Camas 0313 51,5 LT S ST

SalS Ay 0 Sos Ao cadslae 53 @S ol

- S Mbu .BJSL‘»-"
;_l 0 < EC, £ [\ \]

Y, b

Z—l*(EQ *Eg—th)lioo EC>E

ST oda Jials alnT ola faily s sl

jal_;wdsjﬁwwe\_l@\):ﬁpy‘c}ﬂ):
)JMJM&)JJ&MQ}EJAL‘A
s ieed S5 ST 658 b 5 DB e slasles
A 585 e Sl Jds 4 T ity 20
d:iuﬂau)'r_naj,_.ppcéi;dum_ﬁ
.-l_fu(al_?u'\)b&]u)b}qum.bi\ﬁib.wb’qu
5 tS b oLl B Ol LT ol bayles
N NAY A FF Gl ol s 6ol ok
o Ml 5 (S e A ad> e Ll 5,
L;iﬁ.ML;;a)’L,U\ TDRcli:m:l{AS\)’})Q)y@
33503 ey St 5 g oLl sLa s
350 Sl bl 3l iy S b o)l T
g PP G g5 PP N
)de\w&acg'\ig;} u:,.a\f 45\:*«.\'&;.&0
0313 513 L edS (oo 2alS 4 g5 58 ed ool OT
uijlﬁoﬂjf)dsw):dgil{ﬁ\ﬂwbﬁu
dnlen u.J_>- u&.&\f &l Cosby Hldae ol osls
oL Ay mls Do pa e gl s 8
6°L€4—3:’,4—}‘{‘))"*-HTC%-U~WJ‘{‘J—‘:)°@J%
(Doorenbos and Kassam, 1986) (\_wa 5 eS8
@wWﬁjo‘MtyﬂLﬂjq
e (Sepaskhah and Yousofi-Falakdehi, 2010)

0. -0, 1 o3litul (ol 0y &
p" ) 9.? - 9174
h,z)ET
TR U V% B
Y ’ ET (VY]

Ky 5 (mm) oLS o 4l § o5 = 53 BT, 0T 3 o

AR

45,8 5 55 oS 5 abes oa b Y same 503
o8 5 olE ST g 25 S P g
Sosb sesls sl JK& S el 2 Y pans 5
akads 53 fowdly By (A3l oY 3 e HLSS
Lg\j\gd}_@uﬁljujbb)r_ﬂ:;:fk
e 2L Py 5 Pyl (g 58 dsly oSG il 531

g o amls 5 gladaly by o2

[A]
[4]
slasn ((Sias 55 gl Sl skl 2 hy
alewT hypay (S S sl uul{ aleT S o]
AU S 030 1) G 5l 286 oS Sl g5
sl als ety OT ol o ol s
HLis aS u.:..al_f £ Sl T Tax sdas u.u‘_f
ST ol o ols me 30 &S ol O3 1y (6 o]
Sleslawl L das o LS c sl asals i
Vooadaly 5 S s dd 6 - S eIl slag o5
OT 534S Wi anloes (6 5ol HLis (Richards, 1954)
S gl sl (6555 ECe 5 (em) (6 5aml sLidm
el (dS.m™h
AR
Wl 5l s A5 s s i > Shas
OT 434S (Mass and Hoffman, 1977) del S
(dS.m™) ¢S gldlo)luas S S sl EC,
S plil ol (S Syl 4kl A-ECey
SalS 5, Shes 0T 51 i p3lie 534S (dS.m™)
Aty a5l o s Shes J2alS Ao )3 b il o
Yy Sls =81y :JQ.Q&Y& WS gy ah s Sl
S ol ol s s sl 550 ails 5 Shas STl
Wl (S S s 1 508 (S ST sl
:J,.(L«..c—cgg)}_‘iajL“_wTu\;-Q.s))Tng Sl Lk

,;.uag\gb;v)'!ﬁéut;),:&uﬁ,“lfw

7 =-360xECe

Slicie BLod U o 0305 S35l o O gewe S 5 adslae



WA Ol oF oot o 5l tl Ol (21 p ke dlona”

F 03057 51 g 3,8 sl ok g S 5 outalie
Frdhe Gl m OT e 5l (2,0 5 (o daly o
OV 5 S35 e 5 G 4 S 4 el Y
Sloslital U (g5LaT (glad jos . Atsl 23I05 Hls gne
0551 S 4 a  Kike anglie MSTATC e
5SS e 3 oI5 glaels L O 93T 55 s LSD
j\ob@»‘l{h)l.}}quﬂ)})‘}\fjdlja 2

A5 plowi| Excel2007 3l 3

o g mb
S sl ol asils s Shes il ls 4 o
2T s o s ol e s s
Gl e M oy S ez s
5))_.2)l_°.§4_<:\.sol_{:$@l_ﬁ.c,_&b.s}_g-j

By 93 o oy o ntd Sy

it 53 ¥ 5 Y Sos—5 laslad 505, S
SN 098 55 fo p ptes o0 ¥ 555 e p
(¥ Jgds) s 5 5

Job 53 (St 235 4 olS 28Ty day 05 555
oLl g oS sl m a8 Cml At b
L o 3, Shas il o «(FAO 56 4 55 4l )
ST ol LS a5 51 sles Sl 6 -5 e
O o5 STl gladie leslizl b oS a(h,m)
VEY sladal) o5 5 Sisplg Ll b 5o T
o s s it o eds 85557
ST ol g S S gladi GLls
L;\_Aua;'-uj\&_.dzj_ﬂla;« = e )
of el 5 Ol 0w Lo g (ealg iy LT
56855 5 (Pirmoradian and Sepaskhah, 2006)
ls las, a5 Jels (Xiong et al., 2008) Ol ,5an
£33 4ty 5l (R (s oy -8 «(MAE) Ut
s 2 5 (CRM) g skiledl s ;5 ((RMSE) lax
S35 5 Jde s eslenul(d) 8l
WS 4 6505 d ho 4 SO MAE R oy 5t
lao )T o gdhe .oul 5S> S CRM s RMSE
e 3 Sdes s (S5 40 $80) (s wal, G5

s (35 2 (6503 0 ) s> Shas 2 5)LT 5 6055 Soles F 23081 dsr

Table 3. Slicing effect of salinity and irrigation treatments on grain yield (g.plant™) of rice (cv. Hashemi)
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Salinity (dS.m") Continuous flooding 4 Days intervals 8 Days intervals Average
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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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Mean in each column followed by similar letter(s) are not significantly different at
5% probability level, using Duncan’s Multiple Range Test
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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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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 b Ml e e btenat; oS el Slhos s s glae,ls (Sl BlS oo ) 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
|
FE:J;; 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
|
Y ;)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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*: (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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