YA-£8 5o NEY Sler) oolad/ Y A/ Sl (55,58 pske glatasy )

https://www.sarj.iauk.ac.ir

£ 95 o0 SULET ald Wlao (B 9 9 (S i Dl 3 Julnit 49 andltae

2 GLUT Lold Fosly g donw & Sl 55ge dmedlde T LIS S dess O gLy s

Olpl S ol s13T ol &l S s b Yol 5 sy 08 (6 S g amiils )
Opl S e N OHE TS A5 b Sl 5 el e 8 Ll Y
Ol O, Ol i A o805 ¢ Jaes oo uSinp 5 (S5 ST (65,5LES 05 S LLils Y
Olnl Ol Ol i o o1 Jamms p e 00SCim 55 (S5 581 (5355188 05 8 Slslenl —¢
Opl S e st3T ol &sls TS A1y (b Al 5 el 0s S Sbskind —0
nabiilkaee4@gmail.com :J s odivy 55 Jooul 3
QL VP 15y sl = 8V VY sl )
4 g ot plonil fby, s KT Olgz B plu 5 5588 s (S5 A5 1L BLI 53 3L glapm p
b Joowl 3 oo 51 oaliial b o plowil Slalllas 45 gazes 51 Jool GSeoms a0l Ol pias Yl O g
Gtz ol 53 1 S e g5l 01 KT 01,5 ol U5 S 5 S 1 e Jelse SIS Kg,y alulid s 1,
e VY oy 5l ks gyals OVl (o, (Gl e ede S s anil HLiml el cilite Sladlae
S od gl Sl e Slho dind el fdow 15 Jolod 5 45 dolp gl camlie Alie YA sliw (ol
Gobl Sllns 39 4ils 5 Sas ails B gy deo)s (Gub o &l law ils e O35 gl (Rile Juls Y
2 RS (SO 5 O O S5 = e i Gillas 235 Do massS 5 e gl SRy el sl
Sl i 2alS Ky, (S S5 OIS el g B, s KS Gillas AS ls me &g g, Cde
s gl Gilas g b LB Gl oy doys ok Ky Ll cokd sdalin G s als slans (il 5 Khes O
oS dydd 5 S s e Aald 4 Gl s 3 Ses Wl gl gie AT glajles jo K S S
o3l addlas V0 & by S o3Il op i bl gl w55 S Slaiae Gk 3 s slas ils 5 Shes
adllas A 5 (=2/A) &l 558 359 o,b,s andlan A (YY) Gb s Ly 51w o)L, andlas V o(-¥/VY) &ls 5 Shes
SIF L b s 4l lans &ils 5, Shas izl Sy dgl Gab Sl A5 g (00 V) Wl by, dys o)l

.Mc‘,«hd%o.&f:g.&m

s S hes (slit o Shas (2108 25 LT ke (b Ols ST sguls slae il


https://www.sarj.iauk.ac.ir/

TY O TN-ER o NE) Sler esled/Y /il (55,5518 pake sla ek

K ST JOSVS A CRIPC R COL R
Oloy 53 1Y0 5 as |8 oy55 55 00 ( cius)
(Farshi, 1996) 1ib .« O 0z, 5 €l LS5
=5 | (Daneshian et al., 1999) Gu s
Slogast 5 als 3 Shee p Gy (S5 (SO
S sl Ol g, Ol ST s cuiS el
253 0l 3l (S p (ShS S
s ol Pl iy 53 S sl Oy Slie
sl s Shas 5 4l Sl O35 bl O35 asla
e 3 ol pen (Gls me e JILTY e
2 Syl O Slie G S5 S
ol 2 oS 3 wls sl (b 055 ke g
El Gillae g ol en (ghlo e 5 S S 0T
iS5 B T WSI5 s s s Shae o

A ool e e 53 955N (S5 s O Ol
Ol Olpe 2alS (Roshdi, 2004) zls 5ilas
R L R e e S I g
I R S P PR
Sl e Sle aslin olul b oS s A
3 55, Bl s Sis s B bl
Sl b Ol bl e b FY 0Ll
Gk g Al bl Wy i) sy Slie
3o s el D) s Shes 5 dls 3 Sles
Jalsl 5o s e L Qe (olT ol L Ol
ol g ailie gly oS AE, g
(Rezaei, 2005) wlalllas S Ad ools aels
wls 3 Shas slirl 53, Shae @bl o3
L aS wsls Olis Lad widaie s 0ls bl ey,
WS 4 Sax 5 Jlesl 5 okl sss il

O Sl &8 Jb o asl Jals <y CLL’;)\

Aodio
L eSS 85 e OLLS Sl 25, Ol Sl
L Ol o LS Opdes YEVY S 5 mhans
A adys s a5 Osdee $8/YY W O
SOk e 8 Ol Lo SOl (8, Sl Ay
5 e ke Yo SWL b L 0Lyl S e
Sl Blas 5 518 sl arys 47 slos Slas
aU Ol ge a4 a3l Bl 55l S sl a5 Y
(kheyrabi, 1995) 13l . i 4 5 05
L ol o OF bl w355 ol pon 41 35dme 300
SB R s ol s 5 W gbales (Sl
2l mle Cussdee AL Fse oS
olS Lily 5 Ses 4 plaes @l 58S
ol cbliz 5 oas 55 Qg 550 Sldes
(Seghatoleslami et al., sas s 15 56 cou
oy LB Ol Ol S e s 2012)
e T S S L S e e SO0
WAG S 3L 5 e Jee VB g
sy Al Of Sliie .ol ol 5550 5 e s
2 S S5 Calles S 013 ST L
Gl,ed 55 e ke QYA B L O 51l aels
LS| FECIOW R W SO SR UN.L S N
s O Slhe oSl 4w 0 ST
WYl SWob Sldie (ond Cosby wsl >
Sy 2 ol Dde 5 DA Ol 3l e
Al e oslae S 5, p S s Ll
el Sl 5w et sy Ol Sl
sl e ke Ve B olS B a5 5 S
Cls A3y e dsb s Bl g4 s
Dl o3 B il Ole) Bl O 5 s AL

034 ol o Jlols8l Wy L Okl s da;df [



Ol 8l o301 B 5 sdme 3oane 538 b oo 5l 50
ey L (Skoric, 1992) ail o S ol
esd 5 Ol Kl AT L o Cussdee
S o s S 2 Py ME Sl
Slae 5 Six Ol S Sldlas gl as e
S oS Gy 0 ,Shes 5wl 5 Slas Oz o
CiS il ol Gr b 5l (K55 e PG
ol Lol 5 5 e 58 5l s Ol s e
Sl Copde 5 S Ges s olend (S5
Szl ol Aty oS U e s
Slio 5 O Sl Ol 5 St i1 sl 3
st a5 OB ST W s goladl v

S

gy 99190
oLl el calie Oladlae 51 G ul 5o
S 58S Sl s Ol e Oame > 4l
Sl e e b eSOl K le
s ool s anl Lasl gla wb OLL o sl
(S RS ey Ol ST suds Slds L
a dls pfg) doss o Sles gl il 5 Sles
A1 os i sl 58 Sl s B 0L s
53 ol bele Olge 4 Sast 55 sles SVl
5 Oldlas cpl s 5 sl g el i S L
By 4B S Shpe St Cusb; Ol el
Jole o SKex i Jlel 8 Sllas
adllas 3 il b de oS A SO5 s 5
ol Ol LS oS 5 Oldlas s 0us Bl
03 5 KAs Bld Slules 5y Jew anl b s
sl ool lie YA slws clas Y s Sl coles

)‘j; oslaiul Sy JA}J 5 s .La"b.? SRR

..‘ﬁ&ﬂo|;|w|ﬁw\hﬁtbb&mﬂ}&u) Y

305 5 G ol (b 05 ils 5 0 Shes
0 C)a.w 0 Gl pae alS Gbs «ls slaws
B S R WSt CLU JEVEYR VIS WA WS
LXVIO falS 51O S 5 e S &l 5 Shes
$ls 5 Shas Y0/E palS 5 p kS 3 4ils 5 Shes

(Ezizetal, 2017) cul o5 5 TP
W s (Ses sl el il Gl
(Nicolas et al., 2017) L.y ois plril axlllas
Wiy Ay Sl el S i oS sl Ol
odd Il sls el S asle As, rals
oblS o i Sl adlas cpl s ol
shpan ile DS 4 i 608 SU L s
w ol e LIS gl ady; ol ey
Sl Sl ile ls LSS b ) & o
o b alie s i S a4 Cad (S
Ruiz ) |l b asllas 5 s g Jls s 5 S35
S el ol 63l OliS (& Maddonni, 2006
03 dade 5 O Ol pad b odlsy e Ao
ol 4SS s Ol Kl Cilee ls L un
bl (S5 Slaks w0 1 el ol Sle Oliises
Sl b oS Sl e 5 oeas
e iyl sl (S R (S
ol Jlesl Ol 3l 5 s g 5l ol sl e VI
sl sy 5 (late) il gl e (s ew 3l
el o e3ls d (pe) oS oS i g
boolS 5o smegm Copw b & S A
ol Bl Lol s sk 4 Sl s o s
¥ e ol JSse 055 b S 5
plasl L Ols Kokl ol 5 el Sl sl 355K

g b et Clld el sy SEs A



TETV-ER o NENY Sler e,led/Y /il (55,5518 ek slatask

olde oman ol ol o3y LA dlslas 3 s
L sl ¥ 5 ¥ Vsl 3l s 5 4 Sp 5 )

.(Hedges et al., 1999)

Jo1-|—2 |
{4(dfc +df,) —1}

)

g _ [df(S5)+df(S7)
P df, +df,

ol Hlas Ol il 5 5 4 St s SC -l s
o dft s dfe (T oS sl 5 el
Al e St 15 Sl 5 dals @bl e
2 Sl Slre Sl pslie oS S5 o
bl SP LlEe 5l sl sais S3 dllis
5 edd all (MSE) nbesl sles bl
el sl eslanad SV bl a e Jslie
ol eslaial Sp :)ﬂﬁ Cgr £ adslas ) oman

:(Hedges et al., 1999) .|

Sp =\/(nc+—nt_2jMSE 4)
nc +|’]t

b e 55 ke s dals gl 1SS sl

S ap ow gl bl sl S0
Y rlple Al Sl GG i
Wl Cis bocalize Jlesl o gl & el
ialosT o3Il e s 5 0l arslos 35
Aol bl ) sl pl a0l 055
(0 aslae) Wk alos (V) [lesl o

v oo|etno| | d? o
“I'n,xn | | 2n(n +n)

SV A PR VR PRN PP PRI

S Lmlel e sl S ol Olea

L ol s s ks Sldlas 5l S
B S K
by Ol bl 5 okl s b ldlas
Al eslaiwl (S

Sl 5k 4 Ve ¢l b Sl o
Jse ) iSea sl () Joax) ol 0 401
esie (Hedges et al., 1999) Jus L (V- (sla
Slio sl Ker 03051 5wt 4 e p LS
@ eddd oy Jho 455 () Jsd) anlas 55
Dhns e 5 Kan 05051 s &S 0T s
LB Aoy A0 p-valve  laae Lol e
solas dde Sl s oK gl ol
Sllas g o35 s bl ke gl
Wl oS aw il S SKeal ol gl
5 b (5 gla 0,8 (i RS O
Jbe b Sldlas 1 o3l (cd 8 & L
A ¢l @Blus b 4 (Hedges et al., 1999)
$ls 3l ls Slia 05y O Slho do o3 S
3 eGb s ol gLl ils (o, Aoy 3 )3
L sl s 5 Shes

Calil S ey 5 Oldllas 51 e 20055
JoSl lae 53 a OF (A) dslas 51 eslizal L
Loy Slllas 8 s S i 5 il
S5l p sl el sed 5 anls (1) (5 dolee
.(Hedges et al., 1999) s o T LSl

xJ ")

oo i g dals slasled sl Sl s
Slre Ol il Olgie 4 SP lAde 5 S &y s 53
Q\PQJJ\.LLJJWSGWJJL‘*@QQ‘&?&

oSl Slre Sl ) Olges el



...ﬁ&ﬂ&|}|d§;ﬁ|ﬁ4ﬂ\hﬁlbb&mﬂ}@h}) Yo

Shorl o b Syt 68 S bl
JS A eslilin g dals= o, 5 5 s 5VL O3
bl plas s 15 sl 5 dals Ol sk
4t > wd,

2w,
(Sd*) IS slms Gl ol Laxls aulows o

3l assemms Og)ls ol Olge w0 Vo dslee il

QY

G P WP K QL.Z..: a d)}
1

S

Sd* = (V)



TUTV-E8 o NEY Sler esled/Y il (53,5518 ek slatask

sk plowil olallas wuiwow R I PRPS

) O o ‘ ) slalas sl e
oy 53 e bl b s S U”; P i@i:
Seghatoleslami et al., 2012 Ol sl sl LS gl sl Solal + 0355 EMS Y )
| LSSk ekl o
Yadolahi et al., 2016 ol 5 S S EMS Al )
A+ Ko
Nezami et al., 2008 ol ks s S R R S O3 EMS ¢ )
S
Rauf et al., 2012 olesly Solal s s L S LSD v |
Alshikh et al., 2015 0l Sl JulS sl 5L, PR SE Y \
Rafiee et al., 2004 ol gl sl s el S R 058 EMS v )
Allahdadi et al., 2011 ol ol Ll sl S EMS Y )
Mirshekari et al., 2012 ol sk S sl S S a6 EMS v v
Abdo et al., 2011 gy <O ! St eSS &6 LSD ¢ )
Yaghob et al., 2010 . Jels Sk sTJB 2 Joosst oSt 5 e U LSD . \
R
Hamzehi et al., 2017 2 Slas Ll las 5 Soll + O35 2 EMS v )
Farooq et al., 2009 Jesn solas Ll las sl Skl EMS ¢ \
kazemini et al., 2009 ol O ol oS5+ ol LSD ¥ )
Singh et al., 1997 Ol g ke LS sl ol EMS ¥ ’
i Jo b B s s , :
Rezaei, 2005 Ol s O3ais + okl EMS § )
Roshdi, 2004 ol Sl Ll gl st EMS ¢ Y
Behroziyar et al., 2009 Ol JoosSU b st EMS ¥ )
Afkari et al., 2011 ol ! alas oS slas b Sa Sl S EMS v )
B slas e B s LS
Anoosheh et al, 2010 ol s S G pleddsS EMS A Y
Gholinezhad et al., 2009 ol Ol ol OSs s+ Sa A EMS v )
Syenjani et al., 2011 ol sl b slas sl S S EMS v Y
Daneshian et al., 1999 ol ! slas LS glas sl G oS5+ St EMS ¢ )
Gholinezhad, 2014 ol SNSRI S O SRV S \
oI/
Mazaheri laghab et al., 2009 Ol ! O ke A S Lsd Y Y
Mojadam, 2015 ol solas S glas sl OSs s+ Sa A EMS v Y
Dehkhoda et al., 2013 ol ol S slas sl S S EMS v Y
Golinejad et al., 2009 ol Oy el = S S EMS v A
Jam, 2012 Joi O ol S S LSD ¥ ¥
Hamzehi et al., 2017 Ol ! A el S+ 03 EMS v |




...ﬁ&ﬂ&|}lﬁ|}d&sibb&«ﬁ}@b, v

Golle 3L a8 Ly i 055 Cdo 5l g 5 e g b
bt b s e e S5 S L e Sk
Oeed 3L s b b 4 SEx s S i S O g S e Sl gad Gillae
L s ab o Slas S S5 ISG L Gl G SO Bl ey A
b el S asby als W, =+ /TWVE) Lals L, L oals s, Aoy Ol

(R?=-1/0Y:9) o 4l 1 055 O S5 IS0 ol en R*=

Lo Sad ials 5l Ky, ol & sl ol

Lﬁ"ﬁ“’qﬁ) Jﬁ.; LA e‘;«.ﬁ 6}&[—! u‘<:"“""‘"°

JJ.LE Loys L o jls ASJ.MJA ol

1200 n=29
R2=-0. 1415*
1000 [ J
o 9
800 § ° A
3 &9 ) /‘_’;
a °..9 :
3 600 ®e %00 "
4 400 @ e® @ gﬁ
[ 2
200 ®
0
0% 50% 100%
0% 20% 40% 60% 80%
ks A il il da jo
SIS R 4y e b 5 Al sl Ol i Ao ST Y S (SR RS s S il s Shes Sl s Aoy SIS
Oy Jodr Gillas sl o (ols e Oy Jadr illae s ol ()13 oxe

TX0—0A = Jyds 2 /N=Y0 = Lo ge 25 e = sl YO = s 25 /N-Y0 = g e = dald



R2=- 0.274*
n=43

als e, Aoy
N
o
‘0
®
e
®
®
[ ]
o

0% 5% 10% 15% 20%  25%

Ol pedd Loy

SIS S 4y S &1y g5 o )d Dl kS Aoy STy - IS
Oy dsder Gollas el ol oo (S)l3 ome
TVSYY = 4k 25 T0) e = b 25 o= als

Sy St Slyudd b33l (g5 bl
5 A el b ae 50l S wdab | aslae
» j'.’“ o)‘.)\."‘ LS‘)‘JL;I&A )‘ dl...:..: cC)Jj...a U’-‘~‘ j‘:‘.“' BE)

(Rajazi etal., 2019) Wil s Caw

10 -
7.71
6.34
5 4.67
) ’
)
™0 - 0.6 -0.33 -0.95
y
-7 -6.57
10 J -8.91

s s Ao g T e s 3wl 1 S

odd 09550 rexd Sl o3Il Oliabl dols = (63 500 b glas
J.ﬁ-\-i}ﬁ)hjﬁyu%;q6@L#}MuQ\yq>wbw}l
Al e

(¢/§) s Hlpa O3

100
n=39
80 ® R?=-0.4861**
60 e
.......... ™
107 P ened. . °
@, ®
20
0
0% 20% 40% 60% 80%
Ol s Aoy

N GE P PRI NI [P PRGH LN WESE I AC PR g U

g oo Gollas (s ol po (Sols ome
Y00 = s 5 N-Y0 = hawge (i V= dald

Alodd

4.sl>s (Hedges et al., 1999) Ju. L 1 o

Sl U5l o s gl YT JuS] Jaos

Sloas

10
5 5.55
| 353
0 0.5
. 2.21 |
5 -3. | -3.91
-7.95 -7.78
-10
-13.09
-15
S S sk

db:)ﬂa&ﬁd)lﬁi;ﬂ:émc_,la“ﬁitww—o Js
o dd 03550 rexd Sl o3Il Oluadl alols = (65 g0 b slast

S Jels o 4 e bl dals Olge 4 sses b ol



...ﬁ&ﬂ&|}|d§:ﬁ|ﬁ4ﬂ\hﬁlbb&mﬂ}@h}) Y4

10
2
6/82 < 122
> 0 0.07
: -1.62
2 j 2 -2.37
0 N
E ] ) -4 ) 3.8
] 1/18 1/8 | 1/3 4.47
=N | -3/56 -6 -5.96 -5.98
-5
-5/8 -5/82 -8
-9.01
. -10
10 M g i S 5 e

Gk s s 3y bl il s 36 gl A IS

ol U9 g0 e Sl 03161 Olals! ol = (55500 Ja).]as
,\;_.,\.‘i,)ﬂﬁbv,iiih}»hﬁ,gf..;j?a{é@bﬁjuugl};g:y&h}&:}jl
.V\’:,kJ'LsA

Al Ja 0js p S 55 il e G alie -V IS
odd 05350 praz i 310l Oliadsl alisls =63 gas b jlast
s 5 e G5 Jeld S 4 sday ok 5 dald Olse @ spes L s

Al

S5 s s sl syls L3 S 5t cow
s e Jload s e S 13 30 cou s

(A S8 as
S i il sy deo s il IS ol
(Mazaheri  ©ldlas & by,e (4/8Y) i
G 0/Y1) ol i «wls L laghab et al., 2009)
Rauf ) aalllas & b g o 25 J1 o xS 5 (=T/0A
b —0/8Y) ol uis awls L (8/7¢) (et al., 2012
las sl 03 740 Oliabl 0= L (-Y/AL
sy olis b s «ls slaas (4 JSK2) bl 1K
gudls 4 by 54 gk S
s als L -Y/VA (Seyenjani et al., 2011)
6 bgse 3 Ol oS 5 (FVVY L -Y/TQ)
L —£/AY Ol 4 (Abdo et al., 2011) (¢ aalllas
Oluabl 59d>= 5 (-Y/0A 5 —0/\A) &l uis als
bl S glhe (V0 JSK8) A Jol- Q00

Aot a8 sls 0L «ls s 05y Cie ¢l

3l g A5 (e deo s Hl ol IS Gl
Gl @B e, dols S0 s i
Hapkins & ) oldlas 0 = L s ()
Sincik ) (Shinde et al., 1990) (Chisholm, 1961
osls caslas (singh et al., 1961) et al., 2013
3 ¢|JS@A);\{ s S8hee Gl ol IS8 bl
s s Shes o b Gl gls Jles
Velu ) oliims SLasl5S L gl el Sl 23
(Petcu & Stanciu, 2001 & Palani., 2001
2wl s Shes S8 &S g5k 4 il il
Sl a8 S5 Al e S
e b e 05 L 0l ol
e lilS L sl (V) as s
Sharifi et ) (Keramer et al., 1995) ol Ziass
035 o 8 IS 4 ool willas (al., 2005
S b ce s, Ol SsT Ll e
ol Eel 5w S 15 e S Six

S S pl S L s (Sl ol Lo



s & 15 J Ol it ey 3 Sas
5 =YY\ 4l 4 (Behroziyar et al., 2009)
Olwabl 350 5 (CYNT G —F/FQ) Sl i aials
Allahdadi ) adlas 4 50 25 31 o xS 5407,
Ol asls L =VV/VE Ol 4 (et al., 2011

.(\Ydi.i) Cusls Gl (SVVAY 5 -VY/AN)

V\L\:,«Jﬂ 3 g~
w

0

-20 0 10

591w

b s bl (S S sk el IS e IS

(VVEN B EVA) = B anals -¥/F) =lallas S 3

(Dehkhoda et al., 2013) (gasdllas 45 by 0 i3
(=Y/AV G =0/YY) Ol s asls L =8/40 Ol o
(Yaghob et (s axdlas 4 55 31 Olsme o %S
i wwls L VOV Ol 4 al, 2010)
ol ot 740 Oliabl 59> 5 (=)0/0A L =V 0/AY)

FoHo# A

Olaeds! 5 50>

0—@

-10 0 10
PSRN

Sls gy dops iy S A5 e s S il IS - 4 S

QY08 6 =AY/8) = 3 aals =0/ W =ladllas S



...ﬁ&ﬂ&|}|&§;ﬁ|;§d&»lbb&@}@h}) £y

o« 12
A 10
2 HOH@H@
K [} 8
3 ot
S e8® 6
[ ]
I 1 4
-
[} 2
[
0
-15 -10 -5 0 5
4_\ o;\_,\}l

T S N & U [ UK TR TS
(0760 5 =AY/+4) = Sl 3 anels YW Slalllas S 31

Ll 0 5ty sy oS Slasl 51 Vs oyl
S iast Lyl 5 sbul B ol en ke i 6310l
O3 WL 5 o3l 035 oy e A3 IS0
Wil e addlae 3550 Ve s Ut Ll
wls 3 Shae o s IS5 Gk (10 IS5)
S a5l e Y sl
AL 5 djlsy s o5 Slasl 515 i S
o301 L dlie V) Sl 5 L3 ol san il sl

O JSE) B o jon e i

12

o

6
HOH@HOH
4

QL.:».L’\ S 9>~

K
2

1
—~

o0+

0
-20 -10 0 10

EISIRY

€ls 5l 03y p (i 5 sl Sl el IS -0 IS

(7 B =YV =l 3 asls 1)) =ldlas JS

L F5s) &8 sbJSe o ol mb

(5 5 5
s Cdo gl A sl ml b Gl
Yy e o)l b alie Ve sl ells b,
L S lE Cad s asl Sl ool s
Wls 3 o i KE Ll 0T SS)
L5 S 3 s 4 C)L"’ die ¥ s gb s
S ML e VY 5 Wjla s 5 oS Ll 5l e
e L slee (VE ISKE) i sdaline aw
33 55 G bl g Ll Gl 05y Sl 43

&‘)ub‘wﬁﬂﬁ%ﬁebj.)ou)‘ C)b- Jlae



3 litanl glas (MJKJ

_,"l bjLL.«‘

J#):M:;U:Jﬂjwu;jc}kﬂouldé@ﬁ—\iJS..':

w&g,\,ﬁjngwy Aeslil =Gl ol
Y 7
E -3
j P [ ) .
3
A 3
P 2
1
JrSiEY e
-40 -30 -20 -10 0

dl;;ﬁwﬁsmuiﬁcjhﬂal;|&ip—\'\h}§.ﬁ

th;;u,;gjbr;d_)@:gy&,: Aoslul=G3l sl

(Petcu & Stanciu, 2001 ) .col ol o$ 5,
53 Ol sl glad a3 Shee a5 Wsls LS
Oljs & (St o8 o Al jlegd b vl
S Wby Olis als 5 Shes Jals w3 VY LYY
JB e e Wl A s el ol
Lo sy ol Sl js Sax 25 sy edalis
Ll ol Sty 5 (ROS) s ciluns! &1 Wy
Jid o ol SAS 5 sladesl 5 o 80
oS a3 wedd S| s Bl s
R

)‘ &B)l .,\A:;L;c g_,.:.,wT ‘v\.«i") RULY S gdoee L}.&‘}Q

Ikl gla o

0.8
0056
0.9
0.2
%,
4 2020 2 % 6

ezl

Wl ey doss p (S 55 s S A IS - Y IS
[ P p&ﬂﬁﬂwé«é A o3l =Gl s

2

Qs
"1
°
° 0.5

0

-10 0

-2
0 -0.5

[ ] -1

SAlesll 15 -

ls Jl5a O3 p St 5 e Sl A (A3 K- V0 S
st ol o2 8 =3 50 oo ERSMERL I

L O SBl Gl s Sles 2alS o
oS > Shas glir) Sy 5 (Six a5 ol
255 Ol s 2 el SR O 4 o
L esls Olas calises Slalllas ) dsl> C:L:: 33
S 4 e sl sla STy Sliv &S
05 ok Jlesl gl s s sl Ol ‘_}_i:o-
G alS TEY G0 anels canlan 3550 VLo
Locoly o3 &5 i sdalie b s by slaw
SliS Gb s eles &l 5 Sles talS
cel Six 25 (Velu & Palani, 2001)

Ol ksl s wls 3 Sae gdwos YA JRalS



Co oS 3l OLaS caliee ladllas O g S -l
VOl 4 hse 5 bl oS iy plE)
£r Olge & 4l G55 Tl 8 53 5 dops 1Y
Talha & oldles (V2 Jgur) Cob J2als s s
S Wy gLyl 8 ol Ol (Osman, 1974
e 5 (als b olS g ) (55 Jalpe 30
Ol St g5 wushy o8 bras Olge)
Gillae 3,8 o Sl (Wa oS5 5 Ly S
S s gl (Nezami et al., 2008 ) oolalas
Sype 413 Sl3a O3s 5 Gab L3 dls sl tals
Khalilvand et ) s Gles .conl 45 3 515 A0
53 S oy ghoys £ Lials (al, 2003
g S sy ORI Ll s Slas sl
Alahdadi et al., ) oldlas L C’L” ol
Nezami et 5 lal 50 cdlle (2011
S ol W e e S s (al., 2008)
dogs Ve P Sas 55 dgde s Ol Kol
S g S Cel el s b b
sl olS i 03y W e gl 0 Slo
L Sllae 53 ads &ls Slpa 055 (b L3 als
S i b cou Wl e, Aoy S
S e o (Bdsdr) il ials W,
Lo ,> (Hapkins & Chisholm, 1961)cldlas
3 5es & od S S Dl b )
Gb s S5 S s ks cos abs
1997 et al «Shinde et al. 1990 ) =L 18 =
o5 &ls 25, Ay (Singh Sincik et al., 2013
DA ks sl el A s ol Kbl
S L okl s Tobw rimmes 25 S

ol yon Q\Jﬁl}éf Gl ey Aoy (Gl pae

..‘ﬁ&ﬂo|;|w|ﬁw\hﬁtbb&mﬂ}&u) Ay

Sl Sgo 5 Gl n G5 ol L 0ls Kol
W baS ol sl 5 Ldl oo ol s (5 piie
L S5 S B sl ol A
Lol Jomily Ol i 5wl (S5 28
Sl Sl am 3 5 el ol es (g i o s
S 3 Shas 5 Clly et la (ele gy e
(Rauf & Sadagat, 2007) Ail o ,ls,
Sl olyen w1y oS As, (S i
S 02 88 IS el i (S5
OB G b Al Load, el s
Lyl,s s 8l e Gl b Sldas S Jsl
OLE wim oen 4 (gimest Il S
3 oS AeeSl s by Jals s s 4,
Lddy » e sle 05058 sl i lals
ol yor Jolo Ad,y palS 5 S mhe SRS

(Keramer et al., 1995) 5, .
wls 5> Shee 1als 51 bl sl Bl
PRNCH P WA et
LG b e 0l Sl osline gla oudls o)
olpad (St RSl Jeol RS Olge o 2eS
53 s ol ksl s wls s Sles 2alS il
53 013 Shos slml Rals b (Ko 2 Ll 2
Bls 3 Shae il 5 s ialS As e bl
Ol b b L3 als slaw ls Jlga 035 Lo

Syl BLS1 Al 5 Sas

Gl s Shae Ol 4 S LS i
Sl S aatey s, O KTl 5 Shae
ST Jol s A3l o oslize ol a



£ YVER o N EY Sl esled/Y A Il (53,5518 ek sla ek

oS cnl S a el b Isb Gl 2L ales
.Jﬁcu

oL
Syl el sl gie 5 Cov Slio Kle
O St o g meS e 4 dals 4
Cliv Sen Oe3l plas 235 15 ials
Ll sl pvalve axls b sl e
Dlee 5l s Sl sled () 250 Dlis
OSde Lo (Syl3 gae 8 5l LA aS g 0 /00
dald (g 098 3 el 03 g (SIS RS S
LAE A5 Gk 0g S 03 5 il Llps O35 S
SEsy Aoy il 5 Sae Wls Slia 05 Slee
L ol o oKaal L gd s 4ls sl s
Sl 0/00 5l 1S S p-valve [lude oS |
p-valve jlaie 5 A ol Sea b b Cio
= Glae Ll s @ /00 JlEe 51t
Cowd Ol 4 Slan el (S ol
Ol ialS s, 5 kS L5 s b
O 0% ) Aoy Cde S Sl sls
~le S Gilae (23 K513l o canlllas A
53 Bl cusbs Ol SRS L et 5 S
Shsy Dlie Ll St 5 sl ol
Sy b als ey deoys ks Lol axils talS
A S S5 S Gillae 5 o S L
3y90 SV 5035 b Slllae ziny ol
Sliw ple dls 2, Ao ys Ciw o 4 andlas
JSo s ol w5 B el es e ST o3Il L
el Gpasl eled s Oolie 8 el e
Ol 5 sl Hlos 5 gulul 3l e ol
bl glas e 6 el (Sae b K3 055

ajjf BE .L..Z»L Lgﬁfc)\.)u\ )‘j‘}d‘b“ LSLE"L“’

s cllas 5l F o SolS ab bl s
5 oS s jI (Talha & Osman, 1974)
S5 st cou 5l 0l Wils e, dws Rals
(i g dlesl Ol b Sl cis 8 S
g5 olS (S Al e O Do 5 0)53 b
O iass (& p s Gillas 5jls Bl 5 S
ssb 4 &ls 84, Aoy (alha & Osman, 1974)
Jrle pld o S by 5L sole e
e Jole S Zilp s s s el en olS LS,
ol el e Cds s A5 Dl e s
sSax s (Petcu & Stanciu, 2001) s 158
Solagme Jlals o5y doys 5 5 sy CkS
CCR HCITSTCH PRPURV K JPCSTCIN RPe K
S Jamte gl 85 Sl eslinal by S
P S T S
Wl s Jalye asl Adbad ey Slo S
Loy okt W5 CO2 e 5 Lod (B iy s
S ey sl G b 5l s 0T S ol
e orlS GRIBL e bl Sl 5 S
3 8es AP Casgdee Sl Al e oS AL
Paknejad, ) Ll 5 Sl | s Ses gl 5

(2019
bl g Dbl Olllas 3550 Y (ST s
453 edid a8 aadlas )0 L s aib
Lld 5l anllas 3,50 sla O 55 Soslis Ll
Jolss 5l o K13 aalllas 55e euldl
S8 adlas 5,50 50 S Sl g Al s
S AL s e gl ol 3K
2l s ole 4 sl sl Ol Sl



...ﬁ&&soljlwlﬁwb:bl,&u;;gu, £0

e L B o N Lo S s A el gl s
o R T B O ST RS TP BP VR WuE R O W sXaal 3l 6l gl 5 wls Llps 055 Cde
Gl e b sl cpl sls e by, Ol Kbl o5 Jlesl Slidss gl | 3 sy Jla
Ols KT Slidos 3 S5 Olises o el sl Pl b e sl Ul b el (i
RCIU RO VR C O P S PR T R LI ST 5 odd Ldda s B L5 [l jabe sl 3l law s
REFRENCES

Abdu, S.M.M., Abd El-Latif, K.M.and Farrag. R.M.F. Yousef, KM.R. 2011. Response of
sunflower yield and water relations to sowing dates and irrigation scheduling under
Middle pt condition. Adv. Appl. Sci. Res. 2(3): 141-150.

Afkari, 1., Oraki, H.and Khajani, F.P. 2011 Effect of water stress on yield and yield
components of sunflower hybrids. African of Journal.10 (34): 6504-6509. (In Farsi)

Asadolaei, M., Nassiri, B.and Yousefifard, M. 2015. Diversity of drought tolerance and
seed vyield in sunflower (Helianthus annuus L.) hybrids. Journal of Biodiversity and
Environmental Sciences. 6(5): 305-310. (In Farsi)

Anoosheh, H.P., Emam, Y.and Jamaliramin, F.2010. Comparison of the effect of bio
fertilizers with chemical fertilizers on yield growth and percentage of sunflower oil at
different level of drought stress. journal of Agro ecology 2(3):492-501(In Farsi).

Baldini, M.and Vannozzi, G.P. 1999. Yield relationships under drought in sunflower
genotypes obtained from a wild population and cultivated sunflowers in rain-out shelter
in large pots and field experiments. Helia. 22 (30): 81-96.

Behroziyar, A., Yarnia, Kh. Darbandi, M. P.and Aliari, H. 2009. The effect of drought
stress on vyield and yield components of sunflower at different planting densities.
Journal of Crop Sciences.1, 33-43. (In Farsi)

Cechin, 1., Rossi, S.C. Oliveira, V.C. and Fumis, T.F. 2006. Photosynthetic responses and
proline content of mature and young leaves of sunflower plants under water deficit.
Photosynthetica .44(1): 143-146

Daneshian, J., Jabbari, H.and Farrokhi, A. 1999. Yield reaction and yield components of
sunflower to moisture stress at different planting densities. Journal of Soil and Plant
Agricultural Research. 7(3):139-129. (In Farsi)

Dehkhoda, A., M. N. Rezaei, A.and Majdnasiri, B. 2013. Effect of Water Deficiency Stress
on Yield and Yield Component of Sunflower Cultivars in Isfahan International Journal
of Farming and Apllied Sciences. 2, 1319-1324. (In Farsi)

Egger, M., Davey Smith, G. Schneider, M. and Minder, C. 1997. Bias in meta-analysis
detectedby a simple, graphical test. British Medical Journal. 315, 629-634.

Esechie, H. A. 1995. Effect of Planting Date on the Growth and Yield of Irrigated
Sunflower (Helianthus annuus). J. Agronomy and Crop Science. 175, 41-49.



1 TVE8 o N EY Sl esled/Y A Il (53,5518 ek sla ek

Eziz, A., Yan, Zh. Tian, Di. Han, W. Tang, Zh.and Fang, J. 2017. Drought effect on plant
biomass allocation: A meta- analysis. and Evolution. 7,11002-11010

Faroog, M., Wahid, A. Kobayashi, N. Fujita, D. and Basra, S.M.A. 2009. Plant drought
stress: effects, mechanisms and management. Sustainable Agriculture. 29, 153-188

Farshi, A. 1998. Estimation of water requirements of major crops and horticultural plants
of the country Tehran Water and Soil Research Institute: 367-402. (In Farsi)

Ghaffari, Mehdi. 2014. The effect of water restriction at different developmental stages on
agronomic characteristics of different sunflower cultivars. Journal of Production of Qil
Plants. 1(1): 1-13. (In Farsi)

Gholinezhad, E., Aynaband, A. Hassanzade Ghottapeh, A. Noormohammadi, G.and
Bernousi, I. 2009. Study of the effect of drought Stress on Yield, Yield Components and
Harvest Index of Sunflower Hybrid Iroflor at Different Levels of Nitrogen and Plant
Population. Bot. Hort. Agrobot. 37 (2): 85-94. (In Farsi)

Gholinezhad, E.2014. Effect of Drought Stress, Plant Density and Nitrogen Rates on
Morphological and Quality Traits of Sunflower in Urmia Climate Conditions. Research
in Crop Ecosystems. 22 (1): 130-143. (In Farsi)

Hamzehi, J., Nejafi, H.and Babaei, M.2017. Effect of Irrigation and Nitrogen on
Agronomic Parameters, Yield, Grain Quality and Agronomic Nitrogen Use Efficiency
of Sunflower (Helianthus annuus L.). lranian journal of field crops research. 14
(4):686-698. (In Farsi)

Hapkins, C. y. and Chisholm, M.J. 1961. Development of oil in the seed of Helianthus
Annuus L. Canadian Journal of Biochemistry and Physiology. 39 (10): 1481-1489

Hedges, L., Gurevitch, J.and Curtis, P. 1999. The meta-analysis of response ratios in
experimental ecolo . Ecolo. 80, 1150-1156.

Kazemeini, S.A., Edalat, M. and Shekoofa, A. 2009. Interaction effects of deficit irrigation
and row spacing on sunflower (Helianthus annuus L.) growth, seed yield and oil yield.
African Journal of Agricultural Research. 4(11): 1165-1170. (In Farsi)

Khalil, L., Shah, A. H. Yasmeen, F. and Mumtaz, M.A. 2000. Seed yield and fatty acid
profile of sunflower hybrids. Sarhad.J. Agric. 16, 601-604.

Khalilvand, B.E., Yarnia, M. Darbandi, S. and Aliari, H. 2007. Effect of drought stress on
some morphological characteristic of two sunflower (Helianthus annuus L.) hybrids at
different planting densities. J. Agric. Sci. 3, 1-13. (In Farsi)

Khalig, A. 2004. Irrigation and nitrogen management effects on productivity of hybrid
sunflower (Helianthus annuus L.) Ph.D. thesis, Department of Agronomy. University of
Agric. Faisalabad, Pakistan.

Kheyrabi, J. 1993. Basics and methods of water measurement. Tehran University
Publishing Center Publications. 105. (In Farsi)

Mazaheri laghab, H. F., Noori Zare Abyaneh, H.and Vafaie, H.M. 2001. Effects
Supplemental irrigation on traits of three cultivars of sunflower in dry farming. Journal
of Agricultural Research. 3(1): 44-31. (In Farsi)


https://cdnsciencepub.com/journal/cjbp

...ﬁ&&soljlwlﬁwb:bl,&u;;gu, 1A%

Mirshekari, B., Koucebagh, S.B. Valizadeh, N.and Roudsari, A.M. 2010. Interference of
Redroot pigweed in sunflower hybrids. J. Food, Agric and Environment. 8 (4): 810-814.
(In Farsi)

Mojadam, M. 2015. The effect of drought stress on physiological characteristics and yield
of sunflower seeds at different level of nitrogen. Journal of Crop Production .9(4):121-
136. (In Farsi)

Nasim, W., Ahmad, A. Mohkum hamed, H. H. Chaudhary, J.and Farooq Hussain, M.
2012. Effect of nitrogen on growth and yield of sunflower under semi-arid conditions of
Pakistan. Pak. J. Bot. 44(2): 639-648.

Nezami, A., Khazaei, H. R. Boroomand Rezazadeh, Z. and Hosseini, A. 2008. Effects of
drought stress and defoliation on sunflower (Helianthus annuus L.) in controlled
conditions. Desert online. 12, 99-104. (In Farsi)

Nicolas, M., Syilvain, D. and Herve, C. 2017. Plant resistance to drought depends on
timely stomatal closure. Ecology Letters. 20 (11):1437-1447.

Ozer, H., Polat, T.and Oztirk, E. 2004. Response of irrigated sunflower (Helianthus
annuus L.) hybrids to nitrogen fertilization: growth, yield and yield components. Plant
Soil Environ. 50 (5): 205-211.

Paknejad, F. 2019. Water use efficiency in plant biology. press Islamic Azad University of
Karaj. 439. (In Farsi)

Petcu, E, A. A., and Stanciu, D. 2001. The effect of hydria stress on some characteristics of
sunflower plants. Research Institute for Cereals and Industrial Crops.2(4):128-136

Rafiee, F., Kashan, A. Mamghani, R. and Golchin, A. 2004. Effect of irrigation and
nitrogen application on yield and some morphological characteristics of Golshid hybrid
of sunflower. Iranian Journal of Crop Sciences. 7 (1): 44-54. (In Farsi)

Rauf, S. and Sadagat, H.A. 2007. Effects of varied water regimes on root length, dry matter
partitioning and endogenous plant growth regulators in sunflower (Helianthus annuus
L.). Journal of Plant Interactions. 2(1): 41-51.

Rauf, A., Magsood, M. Ahmad, A and Gondal, A. S. 2012. Yield and oil content of
sunflower as influenced by spacing and reduced irrigation condition. Journal of Crop
Production. 1, 41-45.

Razi, H.and Asad, M.T. 1998. Evaluation of variation of agronomic traits and water stress
tolerant in sunflower conditions. Agricultural and Natural Resources Sciences. 2, 31-
43. (In Farsi)

Reddy, A.R., Chaitanya, K.V and Vivekanandan, M. 2004. Drought induced responses of
photosynthesis and antioxidant metabolism in higher plants. Journal of Plant. 161,
1189-1202

Rezaei, M. 2005. Study of irrigation cycle and different levels of nitrogen on yield and
yield components of sunflower. processing of the second scientific-applied oilseeds and
vegetable oils. July 12. Tehran .176-163. (In Farsi)

Roshdi, M., Heidari, H., Karimi, M. Nour Mohamadi, Gh. and Darvish, F. 2006. Effects of
water stress on yield and yield components of sunflower seed, Special Agricultural
Sciences. 1, 109-122. (In Farsi)



A TNER o V6N Sl esled/Y A Il (53,5518 ek sla ek

Ruiz, R.A., Maddonni, G.A., 2006. Sunflower seed weight and oil concentration under
different post-flowering source-sink ratios. Crop Sci. 46, 671-680.

Seghatoleslami, M. J., Baradaran, R. Ansari Nia, E. and Mousavy, S. GH. 2012. Effect of
Irrigation and Nitrogen Level on Yield, Yield Components and some Morphological
traits of sunflower. National conference on management of drought stress and water
shortage in agriculture. 44(5): 1551-1555. (In Farsi)

Shinde, S.H., Pawar, A.D. and Pal, P.S. 1990. Growth, Yield and quality parameters of
summer sunflower. Journal of Maharashtra Agricultural Universities. 15, 98-100

Sincik, M., Tanju, A.and Dogan, R. 2013a. Responses of sunflower (Helianthus annuus L.)
to irrigation and nitrogen fertilization rates. Zemdirbyste-Agriculture. 100(2):151-158.

Sincik, M., Goksoy, A.T.and Dogan, R. 2013b. Responses of sunflower (Helianthus
annuus L.) to irrigation and nitrogen fertilization rates. Zemdirbyste-Agriculture.
100(2):151-158.

Singh, A.K., Singh, G.R and Dixit, R.S. 1997. Influence of plant population and moisture
regimes on nutrient uptake and quality of winter maize (Zea mays L.). Indian Journal of
Agronomy. 42(1): 107-111

Skoric, D. 1992.Achievements and future directions of sunflower breeding. Field Crop
Res. 30:231-270

Talha, M.and Osman, F. 1974. Etfect of soil water stress and water economy on oil
composition in sunflower (Helianthus annuus L.). 1. Agric. Sci. 84,49-56.

Taheri asbagh, F., Hasanzadeh gorttapeh, A.and Fayaz-moghadam, A. 2009. Influence of
water stress and sowing data on sunflower yield and oil percentage. Research journal of
Biological Science. 4 (4): 487 —489. (In Farsi)

Velu, G. and Palani, S. 2001. Impact of water stress and ameliorants on growth and yield
of sunflower. Madras Agricultural Journal. 88, 660-665.

Yadolahi, P., Asgharipour, M.R. Kheyri, N. Mervaneh, H.and Amiri, A. 2016. Effect of
drought stress on grain and oil yield of two sunflower cultivars. Journal of Crop Science
Research in Arid Regions. 1(1): 76-65. (In Farsi)



Sustainable Agricultural Science Research /Vol. 2/No. 1/Spring 2022/P: 31 -49

https://www.sarj.iauk.ac.ir

Meta-Analysis of the Impact of Drought Stress on Yield and Yield
Components and Percentage of Oil Seed Sunflower

Mohsen Rezaee!, Mohammad Nabi llkaee®”, Abdolmajeed Mahdavi Damghani3, Saeed
Souphizadeh4, Fayaz Aghayari5

1ph.D Student of Agronomy, Karaj Branch, Islamic Azad University, Karaj, Iran
“2 Associate Professor, Department of Agronomy, Karaj Branch, Islamic Azad University, Karaj, Iran
3 associate Professor, Department of Agroecology, Environmental Sciences Research Institute, Shahid Beheshti
University, Tehran, Iran
4 Assistant Professor, Department of Agroecology, Environmental Sciences Research Institute, Shahid Beheshti
University, Tehran, Iran

SAssistant Professor, Department of Agronomy, Karaj Branch, Islamic Azad University, Karaj, Iran
Corresponding Author’s Email: nabiilkaee4@gmail.com
(Received: May. 13, 2022 — Accepted: June. 20, 2022)

ABSTRACT

Many studies have been conducted on the effects of drought stress in the country and other
parts of the world on oil sunflower and have been published as authoritative articles.
Conclusions from a series of studies conducted using meta-analytic science help us to identify
the trend of the effects of factors affecting the quantity and quality of sunflower production.
This research is separated from various agricultural studies published in prestigious Iranian
and foreign scientific journals and articles that were judged to be used in meta-analysis and
then coded from among 62 articles; A total of 28 articles were analyzed in the meta-analysis
process. The stresses applied in the studied articles were measured in three categories of
normal irrigation (control) - moderate Stress - severe Stress based on the percentage of
reduction of traits. Then the measured traits, which included 1000-seed weight, number of
seeds according to seed oil percentage, to grain yield, were extracted from the articles. The
results of drought stress meta-regression revealed that only the height trait had a considerable
effect in severe drought stress; however, in the regression analysis, it was discovered that as
linear stress increased, some investigated features declined, while trait Seed oil increased.
With rising drought stress, this pattern remained practically consistent. The effect size of
moderate and severe grain yield was insignificant compared to the control, among the results,
the maximum effect size was 15 related to grain yield (-3/77), study on seed number (-3/31),
study on 1000-seed weight (-0/68) and study on oil content (-0/6), drought stress according to
priority, first on grain yield, number of seeds. Overall, the findings revealed that severe
drought stress could significantly impact seed output and other features
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