gl
SB g ol cblis glayiag s &yl
WWAT cagm 0)lnd co5ler 9 Comny sl
http://jwsc.gau.ac.ir

Lo gd (g y Wiy 0999 39 Siud 00lo O JShos — 539w — T 3 3 Mgl QI (ot

S sle was”

Ol sl (35508 s 5 5 el «lidios Olasla (UL pske Dlidond o (6 e S Slao g 5 Lo 0aSia 3 sl

AVo/YO t 5 s C'.f_)l: ¢40/11V/0 il s GJU
B S
ol L5 a5 b 5sliS i s O b O g eslinal ey 535 (55 ael i dda 4 anle
bl 33 oss 5 SKis eddpbnil Glatagh mls plel el syt Glehis Sgaal S siS
Lo b cose i 8 0T 5ol Sistaas 5 i bl 3 (55lES SIS 5 oSy sdoes
(s ol 53 3l Dos s b i aile SLS ol ol b e o si e olS 6,805 il
S Bl Seen 3 SO 8S o s Sl sy b e s LT O s s ol i (‘Tjj <A
W8S A s 25 5e Tl 558
5okl ST Olge ol 33 b sl SblS (bl =5k LB 53 hysSB iy w Shas ol by g sl
AN e s LT O Ol il 2 035 Lo sladle (55 1SS a3 ol O (552
l{wLﬁTgTQ\H g e w3 e VY 5 A/ C]a.»k.ﬂ)b 6)[.:{1\:)1(5)}‘;)5‘5 &T)L,} do 3 Ve
wsla ot SVslas &yt St esle 3 Shes —(5) 58—l Ay )5 Al ale SISy b (6 Sell
Giledde IS (RPg) sl L s i sob] Laxls AL PN PP
(CRM) ole 3L ¢ o 5 5 RMSE) sidle 5 (slas lay o Kk aly; (ME) o S1u (EF)
L oslinad SVslee b aslie 5 oL5l ) 5
ot s ol Ol Rlie 3 5 LT ST o8 ol S Ol slasles o sls LS s tlaasily
A0 a Vv 5l el Olpe (RalS Ltls gl ol OF o Slie pray sy Slio pled i3 ome
ssme & 3L EalS Ao 0 5 0/ L 3 Sar gl el S5 5 esle (ke ol T 5L A s
YEE 5 YUY L e olS o 5L dws Ve Olear oL s alsn pll S 5 5 esle :S0le 5
5 5 el ke e res s A V0 51 OT gy Ll b aS Jle s ddls ls pae EalS Aoy
2o VY Ol s slie cpl oS il s gme RAS dss £Y/0 5 880 Lo Sa oles ol Lot
2 e dse3 Y10 T L ool 53 olS iusy Sliwo polie op 5w ey o3 OF/0 5 08/) & o a2
2 ot ses Y10 Sl L Ll e bajlas lo L Jls ine Dt S 54 olS ST 5L doys Voe Olees 2

sl uj 5L ks 3 A Q\}:,m_z e

alihouri_m@hotmail.com 45K J s *

Yoy



AT (F) 0jboud (YE) Ao S5 g ol Clilis sla g3y 41 i

55 S sl ol K esle s Shas — ()55 —of Mg Bl alie 25l el oS u.:T)LJ Lo A0 bl

<=L:..7.:ﬁ&;15-e.sLa:J_(L..a:)ﬂﬁ):d)}&g;.é.sst\.sN:A;,-).sd_swtfﬂv_é)duﬁu&i” Ay 093

L3505 35505 23ls Ol ) 50S 1 alss Pl i osle Ol e e3> a3 ales sray SVslas

Lo J2als SLlS o s G35 1 op Sedes
Ol b o Sesle 3 L e LS, i8S
olertls L3, Al (gopd SR 4 OblS mul
S0 Goss 4 Jeos 4l (V4 5V0) das e &
@\ﬁtdutf&ué;mdﬂ\f‘g@gaﬁ
sy DAL e gl ol S LUl 5 adie ol
~(YA)>)\>L;<1-54-5~1)4:>U)—M5))~3
BV N W RS P X IR I £
Lo il 2l OF 6550 5 olleS pls
U s plowil Slalllas 153 4 15 5005 39
Cosen Skl Ol oss b5 bl Ol
il 251l 45,5 515 s )50 SN
oS Gla i a Glsy STy 0 b s
Lol A, calises e Conla a5 5 azily
Gof 5 03> i e s (0) Cul sl
sy W) Sl s A a e s ol
53 lae o3, sl (o ety gl Sl sl
Slel Gas b ls bl DA Ols ol
ol 5 5o da ya3 5 el V0 50 Uslee
S A3 A5\ ol (LT Gas b sle ks
Rl s Ad ey S aw a3 5 A OIS S
Gl bl aamly s L) cp g canlllas
S A w%@iﬁj\ﬁﬁgmj_slh Q\ﬁ,ag é‘e;]a:é
593 ,Jl_? R OF) Ll Cowdds 9y dw 59
Sl slaiel s 435 5 2SS ol

03 a8 sls QLA Ol Olisl 5o Ol jarzal o3

Yoy

Aoddo

JPCERCH R ORI A
5 JBzl sl ¢ ol el 53 pege LB & oo
Sils b Olpl e o el G5 e 5olL
Oler 53 DS (i s by o3, B
ool Sl 4 gamme cl AT REE Cosl
Vg e b b 3l e sl 5 s
O3S (S Vpame A5 Olpe IS 5l Ao
b SV pame 5o 1) A8 Ol poler 45,
sl Oolis by et ime Ll alad sl
YA Sl s iS5 sl (gslis
D Y470 5 5a5L SLKa e VAA/0 s 5u-) LS
Vot e b g Ol 5 Gaole LS
Slsle S AT b () el Ok
g OOl 58S (sosles 5 Ll Sler
3 & e b Mg 5 Gal) Cis g

OV) sl osls jolastl 5 4 Ol s 1y £33
3 Sxm S i 0oy S s Ol sl )5S
Shda Sl S 5 Sl S|y 05 caslial
5 Sis gble s S cul glayyiS des
G35 Gpoaalp cpl pls sl 13 Loy SKistaas
SiosliS Lis s O b O g el slaess
Gbla 53 Vsane il o ol 55 5 (Sl ool
S RIS L sl en Ol 3 aS (S 5 S
S5 ol 3 eslinal oS o35 ol e St 5 Of mbe
Al g sl 1) (O LT oS K ]



B9 dhs o

2V el mhae Gee 55 b e et 5 Y
AU s ST s o ol 0L e Al 4
- da) 4l Sl Ol Gl e
Sl g S 5 Sy ol @l home (B0
ol o3 b sladle ples Solel S o3y
YUV LSS calie) wltasy ol LR
L) iz TA) 235 el (e e o
Lol s dpme o35 slo 8L s gladle
e g s VY A /0y es gl o
Ju S o B) 5 s glackle
Lol wi, 5 ol G0 — s &S sl ol
oo s eisn O opd gl g
033l 93 C.Nl.i (FA) 3l fals x5 s owd
L S o edoete DLl 5538 5 L i o3
Qovr 5T oo 3 sl ol OF (50
o s (e 55 S A e S ke
sl 0Lz olS s, Slio g, Seslul s S 15
Oe b sladlyg ws, s )\.s&;u M|«
W s i S e Yere 5 YT (o)
Odows b gl plil 5 iy 055 5 S ol Js
sl 1 (’;?L;U e w bl O s
S il 2] ey sl ol s s
V) 35 s me bl O (g5 @
Sz Jood Ol (Y00 4) 0L 5 SIS
Sdaas [y Loz o o35 Sl slaisrl s
Lol b gla by Lssed o Jl G
G e seed VA SO S colas glls o
ol Jolsh o Sl Gosd e 5 S Sl

qd)).:gw_m»&)\ Foly oS sl

o3 53 ey My Ssba ol 6L

Yoy

5 4S5 dsb xS sl (S, :\Mﬁd)LﬁT
Jsl oo s bl icils ls gme il anS p 5 0
VO 5 £0 5l e o Sa Jla ¢L_| “k g pod
A PO i Sl Sl e RS ek
):ngfi:wUu):.('\):ﬁd)LﬁTU:w;wtﬁ
Cla“m): sl Olses 5 595 Sl S Oleal s
e s e e Vor 5 VO 00 5l e ool
Ut Ll gl Sl 5 A IS s s
i 3 e S Aos WY 5 e A
e sl st o A S s
Cwdd C:L:J [ od IR S S PSR YY
Sla o n o sl sl @bl el
S e VO 3 s elS Al £33 3 Jsl sladl
S e S Aoy A Ol 5 (e 5
() s ao g A IS s ol
Siusls 5 bale Sl Obsle &S J= s
2 ey YV g bl o (FAO)
A= e g e B st LS L
Ll 070 ) 63 5m3 o3kl Lot s e 8 s
Oljes wlid 5535 3 addplnil Slallle ol
g s VA B S e a bt e
Q) cul sl 518 5 Ses S Ol e
Sl sy Sl il ot e 4l
SB}gIé)ﬁMJJDﬁﬂm?B)\W
Celta b bl O opd DL sy il e
Ui 5 o 5 e 4 5 1 Y/0 S
Sd 5 n o sl sladlg a5 oS
GOl goss oS sl Ol Sl ol s
5 sl sy Sliv 5 218 gl e
oo Sler daay Jhlesl b el Bl b o3
st ol 3y Ol s (80) 4G |



AT (F) 0jboud (YE) Ao S5 g ol Clilis sla g3y 41 i

o5 Bl o i oS 5 5K A s
Sl sy L s b SLlS Lol
sl O el S Gy ol oo el
2o Sl oy M e 2 bl ol g5
Wl 535 ) fBl e S S &S

(23S s s

%9, 9 3190

oA B s JosSb ey a0 Sash

5 bl o Ol Jole 53 L _sslas SlS (gLl
Slaose 5 Lz aaSiass 53 bl ol s
eBlar dob a0 slaal Ol el )3 @3l (5 e S
5 et YAOYY LUl 5e s B £ OEA
Ol Ol 2 |l L o 3 e YY/0 sl L
M) Ao (@) Ve Ol g LT Cla..d aw 53 okl
5 dsl el Olgen oS T 5L aos @) Ve s
5 SDA LS Y0 v 4w s LT ST (655
aobpss Jolo Olgear 2o iasjpems ($3) VY
S el Sae¥ Ll w S ks IS
Ols & b e e YO 655
s Sl s 3 0plS abiss, Of s
s Ve ks w28 slal gl eV YV sy
B Sl Lol 0ss 8 L ale 2o slo A gl
A okds S b SIS 4 Oy
Sloo szt pnd gl S 5l S e (sladsal
Jsdor) A3 Jlay) obesl @ gl 5SS
BRI ) b= sl cuals ol O
gars cils Jaol coley LATAY JL olocand
AV AN sddelnil sl tass bl 4 e b s
V0 (ST L L edds 5 i S 5(TA YV
Sle (@) asS Olsea mpe » pSshS
A eslaad s e {«Lm.? S c]ad O
JEsl 5 adp et GRS Sl sk

yog

VA 5ol o o Sl L3l s | Il
fB)\ BY ub ol fals e ey ews YVIY
Wiy SRl e s RS 5 Tl IS,
sbdlg Liy Cansy oz (1) A3 L)
MV bl Of b oS Jgme o35 sl dle 5o
e s IS S e S e a5 EF0 AV
Same ials Sl bad golol ol i Sodews
VA sl bl O s oS 8 e 035
() 25 Sad o S e

sdry iyes :lil 5 olS (St (T gl
5 Sdngd (Ssdam gl ol 5 e
TP S B e W SURIOL U CORYCIU VWO
Shads Jelse 5 olS (ials 5 fus)) 5 Shes
SIS et S S Ml s e eslinad WS U
ole ol dal, K Sl 5 ol 63,08
A5 Al e P gbelg 5 sy SO
iy 3 SOl W b (M) sl
O b olS 5 Sas dal) oSOk 5 M5 ol
Lo ol Ol i bl S s ol g1 o
350 S8l O son oS 3 See L O (6552
Ygars o pmb gl 5 5 Ll ool w3 S )15 )y s
3 Pl e S (gypn 5 S fle
Als gz on b Lisd e olS s O s
PRCITE RPN VPP CR S ) ST
aia Ol W5 a5 558 ) p oS 5 Shes
V5 V4) el

5 SB35 gl tasn el Rl
03 $3oslS Dl S ediSs gl Lale g (6550
Olpl siS dexr 5l Sixrans 5 S Gbls

Lo b cmse Koo i oS ol 5l el

1- Mesalli

2- Razez

3- Bugal white
4- Khashkar



S e

SoleleS) Shlesl 5550 bl Gk Ldlg ol
Sl ) Ve mie 0 sk s (S5 s
A oss b ool 5 0pls wbiay, OF el
Sl g 0 e s e e
w8 e Y Gosd Lol o

TR WY

s oAk oy Bl b bael Y G ol >
Gl o bdlg Ol Lad sls, Sl
S L L Gl 5 LS Sl Lol cbls
O JKS) A el by L
b sldle oS s Sl e

“ r‘.ﬁ\ ‘_)T)| o Y By oo 4w Cdeds Lﬁmy

S pled 5 (S5 Ol gas ) dyi
Table 1. Soil physical and chemical properties.

- Casb - Casb s JE : s
EC u‘/f D ST D s AL & Sl it S Ges
@smy ~ SAR pH S35 abis s b P . Soil depth
3 Soil Texture
PWP (%) (g/em’) (cm)
3.9 5.6 73 77 13 e 0-25
Sandy loam
3.9 5.6 7.4 7.6 13 e 25-50
Sandy loam
3.8 55 7.4 7.4 13 e 50-75
Sandy loam

Figure 1. Plan of juvenile date palm lysimeters.
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Table 2. Chemical properties of irrigation waters.

A0S e Jsbos slacsl Jshos sla0ssls
Qualitative SAR pH Anions (meq/lit) Cations (meq/lit)
group (dS/m) cr HCOy SO/ Na* Ca’ Mg*
C4-S2 2.5 5.2 7.9 19.8 3.7 - 13.3 7.7 5.5
C4-54 8.0 12.9 8.0 64.0 5.3 - 54.8 25.8 9.8
C4-54 12.0 17.5 8.0 86.0 12.1 - 85.1 29.1 18.2
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ME = Max | P; - O; | )

nRMSE =, /Mz .(@) @)
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9- Overestimate
10- Underestimate
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Jeze (0)

Y = aol “ECy“exp(asl + a;ECy)

(e 5) alpr plbl S wsle Y odaol s S
S culas ECy (e Jus) (ool Ol lais T
Sl s G5 (e e ) Ol
O Vsl il e Sl S
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1- Relative water content

2- Cobb-Douglas

3- Transcendental

4- Adjusted coefficient of determination
5- Modeling Efficiency

6- Maximum Error

7- Normalized Root Mean Square Error
8- Coefficient of Residual Mass
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Table 3. Square mean of plant vegetative characteristics.

i osle

e Fosle ey Spolaw L
NI ya ol ya ol Leafl Leaf I3 e
e St e Sl ca bet ei e Source of variable
RWC Shoot dry matter ~ Shoot wet matter number number df
. u] [)l_},.»
2.64™ 12049.2** 72169.4%* 10187.8** 3.5%%* 2 ) )
Irrigation depth
ol be
3.35™ 92779.8** 561115.2%* 48452 .9%* 18.6** 2 = S0
Water salinity
b u] Ol
077" 7300.5%* 39089.2%* 1234.1™ 0.5%* 4 o
Irrigation depth * Water salinity
o
7.11 473.3 1327.1 483.3 0.1 18
Error
26 &
Total

S

.MJ)&&JL&IC?E»—/J})‘)L;M M)Mﬁ@&@uéﬁ“ﬁ)bd‘u Ols s "

"™ non significant, * significant at P=5% level and ** significant at P=1% level.
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Table 4. Mean comparison of plant vegetative characteristics.

FOT s ki RPN ol it el RPN el 3 esle S sl S sl Sl
RWC" (%) Shoot dry matter” (g) ~ Shoot wet matter” (g)  Leaflet number”™  Leaf number™ Treatment
589° 4275° 1039.4° 375.0° 47° LS
57.8° 217.3% 515.6 % 234.0 % 2.0° LS
57.1° 180.6 ¢ 4202 % 228.0"™ 20° ;Ss
58.7° 394.3° 955.7° 356.0 40° LS,
575° 216.2"% 508.5 226.0 20° LS;
572° 170.5°¢ 398.5°¢ 1947 0.7¢ 1,Ss
58.4° 259.8° 623.9° 271.7° 3.0° I;S,
56.2° 193.9° 4425 < 197.7 < 14 S,
56.1° 168.2°¢ 383.1° 170.7 ¢ 0.7¢ 1;S;

Al S bl e M| s s gy e 53 g A 3 alie L b gla Sl
* Means followed by same letter in column are not significant different at 5% level.
RPNt L sls g OVt s 5 SO Cih—w 03 O s alie Uiy = b b Sl

** Means followed by same letter in column are not significant different at 1% level.
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Table S. Coefficients of production functions of water-salinity-dry matter yield.

Sz P2 2 SN ol s M5 b 2
Transcendental Quadratic Cobb-Douglas Linear Coefficient of production function
€19.924** (2.935) -1330.476* (-2.644) 3.360™ (0.901) 101.783™ (1.360") ag
-2.382%(-2.152) 1.841*%*(2.957) 0.677** (3.783) 0.186** (4.145) a
-0.305™ (-1.531) 0.000™ (-2.321) -0.324** (-6.155) -12.162%* (-4.169) a
0.002%* (2.817) 91.907** (2.916) - - a3
0.000™ (-0.006) -0.529™ (-0.793) - - ay
- -0.76** (-4.033) - - as
52.373%* 79.284%* 78.761%* 57.235%* F

S

Aos S gl CE”” 23 b5 s o dss o Sl CE”” BRIy Olspma s "
"™ non significant, * significant at P=5% level and ** significant at P=1% level.

ts, o+

+ t cofficient
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Table 6. Statistical indices calculated for production functions of water-salinity-dry matter yield.

) Ll My b
(d,) 3k CRM nRMSE ME EF R’y s
Point (grade) Production function
9 oslw Lﬁlﬁ}
8(4) 2.98¢” (4) 15.60 (1) 88.349 (1) 0.827 (1) 0.812 (1%
Linear
2 ;;"""i)L<S
9(3) 1.08¢ (1) 12.94 (2) 75.718 (2) 0.881(2) 0.857 (2)
Cobb-Douglas
19 (1) -5.95¢” (3) 8.41(4) 41.175 (4) 0.950 (4) 0.938 (4) f22 0
Quadratic
3 Haze
14 (2) 5.89¢” (2) 10.88 (3) 73.437 (3) 0.916 (3) 0.888 (3)
Transcendental

* Point of statistical index.
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Abstract

Background and Objectives: Accurate planning is very important for optimized use of water
resources in agricultural sector due to climate condition of Iran. According to the research
results, drought and salinity are two factors limiting agricultural production in arid and semi-
arid. Since changing drought or salinity adjust or increase other effect on plant, it is necessary
evaluating combined effects of drought and salinity on plants such as date palm. In this reseach,
the effect of water stress and salinity were studied in vegetative growth stage of Barhee date.
Materials and Methods: This research was carried out in factorial method based on
randomized complete design with three replications on Barhee juvenile date palms. The
treatments were three irrigation depths of 100%, 85% and 70% of plant water requirement and
three irrigation water salinities of 2.5, 8 and 12 dS/m. The irrigation depth was calculated by
measuring soil moisture. The production functions of water-salinity-dry matter yield were
determined in linear, Cobb-Douglas, quadratic and transcendental equations. Five statistical
indices of adjusted coefficient of determination (Rzadj), modeling efficiency (EF), maximum
error (ME), normalized root mean square error (nRMSE) and coefficient of residual mass
(CRM) were used in evaluation of models.

Results: The results showed that irrigation depth, water salinity and interaction of irrigation
depth and water salinity had significant effect on all vegetative characters of plant except shoot
relative water content. Decreasing irrigation depth from 100% to 85% of plant water
requirement showed non-significant decrease in mean of shoot wet and dry matter that were
only 5.0 and 5.6 percent, respectively. Amounts of these characters decreased significantly 26.3
and 24.4 percent, respectively, in irrigation depth equal 70% of plant water requirement. While,
increasing water salinity from 2.5 to 8 dS/m was caused significant decrease in mean of shoot
wet and dry matter that were 44.0 and 42.0 percent, respectively. Amounts of these characters
decreased 54.1 and 52.0 percent, respectively, in irrigation with water 12 dS/m. The most
amounts of plant vegetative characteristics obtained from water salinity of 2.5 dS/m and
irrigation depth equal 100% of plant water requirement. This treatment had significantly
different with other treatments expect water salinity of 2.5 dS/m and irrigation depth equal 85%
of plant water requirement.

Conclusion: The Barhee juvenile date palms can be irrigated with 85% of water requirement
when water salinity is 2.5 dS/m. The comparison of production functions of water-salinity-dry
matter yield showed that quadratic equation had more accuracy than other equations in
estimation of dry matter yield in vegetative growth phase of Barhee date palm. All equations
estimated shoot dry matter less than actual amount expect quadratic equation.
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