[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

\YAQ JLQ/PSJ*}A\;.&; A)\A-i"/".A:)Lg;’;d\.a/JB}?Irﬂ&gﬁ@b‘;d}J}LﬁSbﬂ}fﬁ

5 Slons 55 K055 5558 (5l ST ol

S S C-’h"' & (Brassica napus)

v, . *
LS ws 9 s dome S dbl asg

MY IY 15y b € \TAMT/A il 53 )

e.LS.?:-

Hald) )98 At sl Lo S S g5 03 So 08 S 4 ol 1S il Slac s 85 K5 P i sla STy Al skt 4
PL -l—'KJA &‘-}—’9 d}—k’b“ﬁ&&a’_xj)-ﬂ—:h Q)yﬁwwﬁ)‘}jjjr° qu(ﬂﬁﬂjwé \AJ\\‘ ‘\° g? g(“/f)
BENL r:..._.,.«_,:: ua_,_ﬂ_,f s S sls Olis cb.\.ﬁ Jles! l.M...t.a_J)J.E:.ALi;ﬁJL@T Ol o yad sl A cbu! Ly SSGI
o3l Jliks (5508 sles 2 F I3 698 Sl Cou el o 55 55 (OPSID) ki, 5 (FVFM) S0 b o 850 Ll e
S it oS 85 w8l Al (ghls s b a1 (B) B a5 5 (g8) laiay culda (A) gl (ol go ‘_;thiJ.Sl S
C"h_..a BL) d‘j—b f‘.b‘ &.&5 osle J.‘.'S‘b 6b|b MHA 4921 _,Hyola 401 6\.&%}55 bl 3479 Jb;;'# &.’3)&3’5‘ Qu-ﬂ u.ﬂjh.r'
o Jldin L3 g (659 4 S B 55 0 5 Jooie dly (53 T 835 93 nl Mg (o eien e VA 5V T) (5558 YL
Bl glis 5 45 6}5“’;—’: ol e slac 85 o bl s ghls s s sls Joowe slas 85 53 (SPAD) |, )
WA él; 6).9‘:'1.“%@"";;;'1"‘5] o) o Jeowe slacas 63 55 o ‘.:.w,.a‘,.’é @,;T_,s s Shes

Fo 33 00 5 M 338 0 55155 3 Shas IS (5558 55 16 AIS (slaely

55 Sl [l el ol 0llS asy ol i Ul oo
Olals o s Sn L ()50 4 Joosd ais L bLsyl 53 sdes oS 51 (S LS L3 39 50 2l
Jﬁw_l}i ﬁu L;—.’.J‘k )‘ d)_}_& (Of) Sl ol . OT § < 55 J.JSL_? B (f?) MLJA QL_AL~§ .Li:)
J..JL_S c(\wY}O) J—J‘ wj:._w‘L__igsL.} Jj_bu szm_.w‘ ‘/\) . \av\:_'w) CJLS‘ML;Q\)) QLALS rb)‘b §

rmebe dabsi 035 o2 a5 (V7 5 1) (G e (0¥ 5 F4 FF T

ol el Na" o ble 2ty sl | lie o e e e
o g o= D3 A— (2 J°°ﬁ&~ﬁ)ﬁ"t§uw“g'ﬁfr€")‘d<idiﬁ“u“

el Ol e g o505 (6 3,0laS 0 aSiils cely s HLsleal 5 Lzl (S S5 Gemmaly L S
vatlasi@gmail.com : S5 xS s (LK J gt 0 ¥

WV


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

SV S Oy 55 5 ol 31 (FY 58) A s
Gl ol B yme ()58 4 oo g Sl S 5
a pslie ol bl g OF 1 s3daze Sladllas 3 5 (0)
oS 55 gosd SRS(FY 5 ) ol ol eslixal 135S 3 (6550
(YA Uy s o8 (V) 5 130 oS (Ye)
o=l eslie Bl Js aols JUis | sm s 2alS (YA) < 5
OLalS 55 53 dins o DL 552 Sl (5 %S aals OlalS
oalS sy s bl s (Morus alba) & 5 Jie 2155 8
s e pslde o 55 55 g sl Jos 4 |y s g
(Fo) e s 5515 b cou S
JoB T SEalS 5 (sl S szt Il 3 (655
oLS iy 55 Dl 5 (00 5 ¥R) 355 o OLALS 5 w2
o) Bl e s BB T 2alS s izl s 5
pslie 5 ol 21551 (M) (AL o s b o o (sl
S, welsl gl S5 OLad bais g (g5 4 STy s
N (6 5h GV sl 5 S s ool (g amd i
aS (el s iS el puﬁ 5 b <=L§)\ 33 (S el (.Ja.; Y
e 5 el el DL s sdiasOlil o
L adlie 5o pslds 5 oo pB)l a5 plames ol (6555

Sl i Jlas osb VU pslie 53 5 (usd o il
AFY) A4S Ll
OAd ey 4 53 (o5 A5 1 5o s JLalS
s 4 ol 4t Ly 5 ol 25 15 ey,
Ll 5 0o =S sl o s Oledily [EalS) (g jn 53
VL5 (6,83l (YA 5 V) il o (g oS @ﬁ]@*
Oy o5 505 35500 53 1y SOl (g5 53 5518
St e ol 3 Lo lastl ps gl colda 5 el s b
5 e h S S sl S Sl 8 B b
3yt o P een S g 3 Shas eSS g (2 S
S o3Il Go o 51 Ol o 1y (5 5t 388 olSins 3 SIS .(YA)
3 o Shee sdasOlis a8 sl 55 ) 35 5 (FV/Fm)

sdie any (Yo il o I e 38 2815 5S1 0 o5l S

Goils 4 DS (535 1 Ol e Sl s e olS
SalS o oS 3 L 0T Ol e oS il el ge
ol lodmmn Ll 3 (659 4 oo (VWV)3 S odalie Ui,
Sadul 3 5l sy aals 3 OB G b e S
22 OlS sy slagton (¥9) 555 0 Lol 545 50
S (1) i Soliyesn Jald (65 25 b il
(Compartmentation) gl _satedms (V¥ 5A) Lac soul
slads S Sauls; Glp ot 5 (7 519) onw slaln
o 2,515 (ol o gn . d3L o (00 54) Jled O3]
iy Sl 3 ) Sli L ol B el s se b
(¥ et 5 0l (s IS

3 sauslaS s Brassica spp) Kol cilises glads S
23 S an Jeamsd 5 (V) s Jlaj 55 5 Glodis S
sy sl 250 S5 lilsy s 4 (Kl )b Sl
Aol Ol 025 Gl Jdo 4 IS 8,5 (V) 3L e
N SIS 5 (O sladaad ISY 5l 2a8) Syl
315 Lis 53 (9ol e (il 0 8 5 dge 5 S ¥ 51 2aS)
5 G0 3 U Cgemw Ly ablie il IS 45 LT 51
Cmibgo Ly 53 S 3 Wil e 0 A5 )l 1) Ol
(S 5 Shae 5y IS el b 55 (s ol
o ar S35 sladul b s Bl 0T s o8 350 s
(FV) Al o s 53

ol SMde 48 4B S 15 gopd 5 Sl o s
O350 Saas 0T Jlasl Olos e 5 (6558 Ol w0 30
et oo LU Sy A5 5ks 5 A plas el 6,57
Sl ooy (658 gl o 5 Shae 5 s 3 Ol s
el 5 5 () Kl il glaas 58 alis 3 (Y)
Do 5 R 8 ey (peediteme BLIO(YY 5 4) 1S il
oalS el gt Sl el e 5158 S esle
SYOE ) 3y b e 1S Calisn o551 55 S osle lds
ot bLI 5 Shes 5 St sl o 45 bl 515 (FY

SealS S s 1y s 5, Shas (6555 Jaul 58l o yls 54

VY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

e IS S 85 S5 P g sl STy den e

i S 5l ey e ekl glayds i S 15 Sl )]
Vel s L adsdn Olmio el e Glagl) s o
Osdo azin ¥ Sde s LaazmalS ud ools 513 e sl
SSU1 s s a8 g e b 53 (6558 i Jlasd
05,5 Ay (el /33,) 31,8 sle a3 WYY gles 53 U
Csh) L (52 ¥ 550>) baads ) Sl o 0 b
s i Sl 5 o 00 T 0w, S s s e
V¥ s dsb s 4l e pe n Jse 5800 00
oy by AS g I e a3 S 5 s el
¥ sl ad> o baazealS oS Sloj s aslgs oyl ST
i sl (os8 i Al8 a0 Jslee 3 Ny S 5
5edd Lhyas azia e CoiS L (FY 5 ) e &)
e ;> HCl 5 NaOH | osliul L 55, - LglpH
o SR YOl 3l o sles pslaw E (a5 070 -O/A
Jlasl (S ) NaCl b 31 eslazal b 55, Vo e a0 A
S s Jlasl 31 55, Yo csdS 5l ey (4 F) U
b Gn 5 s palie Al 6 ,Sosll ki 550 sla ety
255 513 6,030l 5,5 50 LCA-4-ADC olKauss I esliz
b g J5 S e 5 ey ol8as Lo g (laiSs, yla
&S o3Iul (cpl3 ~W 5is) SPAD-502 i L35 IS oKs
s s ol Lo g 5 il 5 e el s
slie a0 S 5 s e 3550 (OLIT - S19)
3OS i ) b o Ske anglie s aesls w5 a5
SAS 5 MSTAT-C (sLal53l ¢ 5 5 (deoss \ 5 O e 53

A esle! « Excel ‘)‘J.B‘ r_).: )‘ la )\J‘}A.; ('.Mu) LS\f)

@L‘S
s Shee Sl Wl Jlize 35 (85 csosh sles i
OV Jsdz)s g s gms (FV/Fm) SOO6 Lol 5 3 e g5l sS
bgo e o aS 5 (o/AY ) ald &y by e ke o 2i
e 05 55— (/YY) e iy s VA c}a_w«__:
Hyola401  Sariyol « MHA4921 ;5 ilis slacos i3

VY

© A R eon S Js NS b 8 O 5 0l
DLl 5 oo o s ploard s Lol gy anlllas 5ot
S ol gl mw s Ol e 55 03 1) oI
L Fv/Fm aldal, a5 ils [Lgbl olac! O AR
e a5 LAk e s s e 8T 5 Shes
S S b IS il sl (g Sl ea s S5
b S LS an (93l pudizs Jav 5 (550 o il Sl
Lyl i 55 gy (OF 5 ¥8 A CTYFO A O ) Cl s
5aSiss Sl JEalS Gob sl ol oS L g remd 55
aS ol e o pd o Pl jlrs (Gla5s, o Jelse e
o Ll o €O, (O sedliaral ) Jobod 5 dor (nd
Gl I s 333 o5 5155 5 Shas Jlomin 355 5554
o Joosd Olgee g ale (Sen 1) sl b ey s
tglie 3550 15 IS il 551 53 (g e 338 olSies (6 5
ot G5 U s s L Gl a3
il glacsB5 s s IS el sl 5 o8 Vsl
e S piome b ol 3 Sl oS planil 13I8
LS e o el Sl 03 S e 8 sl
35 g e 3 Shas Clg 3 5 A ele s

S DB )

Saal O jarr g oKl (g5, 5LS 0uSCisls s ilesl ol
Glas ;S B s s ol delys a0 WAV Jle s
.u\,z\)lj_isupgau%lsobqgﬂa,usf
Vo Jals o b 558 5 e 0 Sl (555 ol 58
e e L S pder S 0 DS 55 G5 555
\o L}"L‘:J"’JQJ'Q)J:SL%J:AJ’MJWJ \/\)\Yc\" e
Sariyol, Ahatrol, ;3| dSle ;L a5 54 3IS Ciles 5 535

RGS003, MHA8725, MHA4921, Hyola401, Hyola308
slacs#5 gyl . MHA4026, MHA9716, MHAB716

Jls o ain SOl 4 Ssie o 5l ey il


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

Y/ s & 5 4 s MHAOTI6 & Ly o Sldis oy iaS
S sl 0L lize 1 (gl Sole amlia 3 0 S Y/
(e e WA 5 V) (558 VL mlas 55 03
MHA4921 5 Hyolad0l s by o |5 K2 ssle iSlim
Bl 51 e it (k) ey Lyl 55 (1 JK8) 55
34 RGS003 & by s JS Kis ole
35 Sog—h ke sl 5o Gl 45, Sulla ke
ol Jlide )5 sk Rl LS S 15 e
St sl g SN 5 3L als (gs) sl <)
SOMe e 2eS o ies ((V Jadr)a s Dl e Bl )
(4l e o HoO gos Som o758 51/10) blod o
D5 e et W Gosh s s s by e S e
Sl S5 5153 Ll flize S35 b 55 G SO
Sarigol Lac—s 53 o 53 239 Dl mme gl s, Caolis
S, (o/50) s o S RGS003 5 (+/AV) Jlie oy it
sl jelastl st a glays, colda b

5Dl Al st sl IBIL 5 (B) O 0 s
Flae Sl s laci sy 5 o5d il = law SN
Lo o5 o 03 () dodor)s s sls s Blod ol 5l 50 Ll
G x5 e oy taS (sls MHAOTI6 5 o 2t Hyolad01
.Jﬁ

e Jb s IS sde BL 51 (g 5 il - gl
S0l Jlie o miy s I3 e UYLz (SPAD)
4 bsip e S 5 (FP/0) dals ay bsy e e Jids S
s Sl 35y (YO 1t s iy s s VA SLas
il e Jalite DS (s 5 Dl e Lo S5
5y 4s) e Sl &l ls MHA4921 4 Hyolad01
P B B S s AAMAA LA
5> Hyolad01 5 MHA4921 0% Jls_ne 16 Jiis S e
OLas o5t 5l b ol 51 (g il ()50 idises - gl

Y J&:),\;;\.u

Fv/Fm jlicie op micn 54 S 5,5 g lal 0y, 8 S& s
e 3 Al jolastl st a1y (o/AY 5 o/Ae (o/AY)
MHA4026 s MHA9716 4 L s o FV/Fm ldis o 5ol
3 el A L 35 asdy 55 o/PY s 4y
(Y Jﬁ.i).,\;:.ib

33 s 335 2 5318 5 Shas s kiasOlis oS DPSIL s
A o sl U s il e ol Ll s
AL o b e DPSIT lis (p j2eS .() Jsas)es S
S oV e a5 (e e Seed YA) 058 ek
D oV e an s dald an by e 50 ke o 2l
A ol 5l Ll Jalite S5 s b 55 o D
e ST 5 il (slagi 55 o 3 b Ll s
pieS 5 o/VA ks & s MHA4921 4 L5, o ®PSII
0/00 HlA_is 4y s MHA9716 4y Ly o ®PSII e
) 58D

C}Ia_w ol L a5 aes 3 (A) s g lde
35 @l e e e sl Bl sl (sl
o Lo 85 m B s b e ()58 e e
SMie Gy iy S Sl e 5 A3 O sl 53 ol
e 5 5eS 5 RGS003 & by po a5 1 53 s 58
VV/XA 5 VYAY Jldiie 4l 5 55 4 s MHAOTI6 & Ly o
Dbess 53 o el s 53U 5w et 5 COs ses S
Gob Y sl 53 () Jsd) 555 ls e 5
VU oslie s ltie s 4 Hyolad01 5 MHA4921
Lsls ol st 4l

Sl sl ol LS S esle Sl 1 OS]
O dsd)s s s e (6555 hlies = o 5> (TDM)
e s eS s dald 4y by e IS SE esle e o iy
DHe a5 g e ) 3 WA st b e
3 LG5S g I S 2 S Ve s S XY
SLaGs 55 o 53 35m Jbs mme 505 b T e
s Hyolad01 s by 0 o sl e o iy caliss

\VY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

e IS S 85 S5 P g sl STy den e

F
SPAD ( ®PSII ng (S 6\Ar|.ﬁ| K SN olae a bﬁf QL«.:JA O:f.ul,‘.n d,‘JL&)b 4,1}7:3 @L‘.’J A J_y.’.}

m

(A) 7w g 5 (E) G5 (gs) glas, <alia

5 b Kist osls F Colda E)é,m (A) s
df ®PSII SPAD
TP O CONEISES
Soss les \ AQ/OV** YEF/AQHE  FAQ/FokE 0P VYR \WAAKaa FO/eFO%%  \VE/ANR*
<l gl Ve °/oVO 1/44 Y/O¥ V4/4. °/°\4 °/Y\$ o/¥\o
Ry q \AN VE/YVEE SF e\ EE Yo/ pak o/)\YH* o/VYTHE \Varss
Gosi s xeg gy YF o[V H* WAERE O YO/PVEE YD eq™ o/ o SO¥* V7 Fr o/VYE S
o gl 40 o/oSY¥ o/o 0¥ o /AT Yo/ °/oY$S o/o0Y o /A¥O

é\)la 6‘@5 4.1;-}& BE rl.;)‘ @S LS edalise CJ; rbu‘
J&&)Jcbbﬁdjﬁﬂ@\ﬁjédﬁu%eéu
gé%d@@ﬂ;gﬁbéﬁﬂ@ywk
et s S Slho () p et 3 Mg 5o
S Gl opl s emen (1) 555 A b 2
J‘>W”V<‘;—>°JL‘JGJ}:JIGJJ‘L§J}";MC}JG‘”W
s abetA L oSt 05 Jsl b die ol (F) 54) U
(Brassica oleracea Var. Capitata) \S—u| ,» slaas S 3
st 05 ol (YY) 5 4) a0sls 2l sl 1) (ghss a4 Joss
Shdie Jralisl Cel Culg s a8 dil e ils S
&lﬁjﬂbé)pw&g}&vv})ﬁ&i}uu
W¢63;&)‘JE6J$JL;M(\O)CM‘¢M&;J}
sj_i,w,L;|L%@L:§wf)>&\ﬁ6u¢wu):w;
rl})ldﬁ\{fl);.(’f)wb S5y eoitina LLIIIS 55 4l
Q\ﬁp&a:u)lmtﬁ@ﬁlﬁdjﬁgw
c‘@‘&:&abu)\(ﬁu)bky)w@m(ﬁu)w
S35 00 4 a5 LL(FP) 5550 0 ale dald jles e
@‘H@wabuyjéwﬁwd‘j&a.u

ol g cmnlio sl SV 5l S gH 53 e il

VO

.M)}\jbch.ﬂ)))]}&m&_fc:):‘\{:*j*

PIEYPEV TR N

Cou
Sloaplll Sl ole Lo (6550 4 Jood o sk &
03 (¥ s e e e Sl 51 (G (2l5a
el s S sl iy e 0 IS oS 54
L O0)) ol 0 5 e o S 31 S 65
03 1S ik o1 o G g S esle e anslie
S ol d pasioo wils 3 Shas L 0T anglis 5 oy, Al
axlse Olaj 5 13AS 55 Lagy e e s S osle s
Ll e Rl ails s Shas b cnlie (6558 oyl L 02
o YL C}b.ﬂ 534S WS Lasiie bl cpl 3 (YO)
5 St esla SI_> (lls MHA4921 , Hyola401
il e St el 3l (11> MHA4026 5 MHA9716
Shm sl 55 5 e Seslie Jsl 585 55 55 00l )
el 3l e o A S LS 55 S el
L s s b S esle shls Jle 5 Ll & 53 RGS003
2l 0L e 5 BB a8 B cnl Sl g0 e 215
Sl osle Hlde L1 IS 55 6y 58 4 Jomed e puiios
5300 Ul anasls colize glazealS ad> o 3 gl )y
il sla bl (g o3l st 4 4S Sliis

‘_;.’.‘H Lgl_h(:‘J_J i osls )‘.,\.S.A Mr.h E) &jjjﬁjgﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

L]
(Jgo o H20 36 3 w0 50 g)

o s plT i ol

DPSIT
COOO0O0O00O00
ocLhhwhuo~N®©

(ol 30 p )

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

ST

sarigol MHAR8725 Hyola401 MHA4026 MHA9716

6 -
5 4
4
3 4
2
1 4
o
éng %o\ %&}@\ Qy%(\,\p o\@QOO \Q,b‘Q\ v@q'\ Yy@io G%QQ"D Yg(\\b Yvoé\.\‘o
KN & &S @*2* < @Q» @Q»
& & O & o o & b&b @%‘Q& o)(\\‘o oé\\b

JAJ.: L&C}j'-w .&L’J&j} h?.‘}‘:"‘ BLICE) W}U ‘;4‘9;]‘,5 Aﬂoﬁ)&‘_’.& dhc‘Js‘szo:u gé,d' \JS.@

J:"ﬁw“."“i}w'\‘\/\}\"‘\f‘?"’ﬁu:‘:’*"‘)“'.’“;"?J.lrsj

\\d


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

e IS S 85 S5 P g sl STy den e

|

sarigol ahatrol MHAS8725 Hyola308 Hyola40l MHA4921 MHA4026 RGS003 MHA9716 MHA8716

il

sarigol ahatrol MHA8725 Hyola308 Hyola401 MHA4921 MHA4026 RGS003 MHA9716 MHAS8716

0.9 -
0.8
0.7 -
g 06 -
E; 0.5 -
= 0.4 -
0.3 A
0.2
0.1 |
0 an
1.8 1
_15 1.6 -
% 1.4 A
120 12
Ja 14
A N
A S 0.8 4
3 s |
q) 2 0.6
% 0.4
9
3 0.2
0 .
50 -

(SPAD) 5o o Judg ls” 30
N
o

sarigol ahatrol MHAS8725 Hyola308 Hyola401 MHA4921 MHA4026 RGS003 MHA9716 MHA8716

jﬂ&j,\S b&jd‘ﬁj}; Q..J'L.\A ‘(Fv/Fm) QSUL: hﬁ‘f:’ BLIEL Wﬂ w}bijs éﬂﬁ; \‘J.;.i’:

;ﬂﬁija \/\j\"u\f Fodals Cm.obﬂug:,:’-ﬂ VEJJAJ: Lhojf.w .6Jﬂuwucjk-»Jé

o 3 el sladle 55 (Y4 5 Y o) Wl o T s 53
o cbuﬁl_w‘ Lﬁ_'pb) QL-AL:? L (_)"’):““’\ Uﬁff‘: k:«@.> FV/Fm
slasles L3 FV/Fm oy Ml 5l cpl s (YA) ol
e T Jlize 315 Cilises Glac 53 5 6558 il

Sl ey e emd VY o5 w51 FV/FM s S

\Na%

00) e pslie 15
S edad Gl Slrs 6558 53 Jds IS il 5
5,5 eslinl o 5lis o8] S g OS5l 0l o 55 0!
S o3l Go b 31 015 e 1 (gt s olKaws 5 SIS (VY)

o158 3 Shas w8ly 53 45 313 3 s 355 FV/Fm


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

DL 6,53 JilesT s (FF) ool ey a5 s V)
1S 3 Shas sl bo w2 505 oo S sls
A FV/FM 5 5 el 2alS alecs ol5ol s 53 0t b
(V) K58 ealizal 595 ilesT o3 (6, KL 8 SHe G Ol s

Jmemte glai 55 0o i 5 e Gk (ol 2
Lly a5 ele Glacs s oo Uy Col atill g i
Jolse 31 oSGl rals OF e (5558 rlaw (51531 L
48 sl alsn Glaplll s e (Rl s IS rals
L) e (Y758 La S s 53 Ji5 IS 48 o
Cble oS cles S B IS s 658 4 el 5 polia
o3 mn b a e (65155 alsa slapldil 53 i
YU cble a5 Ll 51.00) asb pslis pll 51zl
o JB5 IS S e e S el alse Glaplll s
b5 S c e nlp 51 sU 1 OF S 5 (Y)s 5
Sialasl ol 53 a8 25 8 s Ol e ((FF) Wl S Ol e
SLapllil 53 1) el 51 i alie Jota 8 glacs 55
5 JBo S e e e sl s ool e s ol
SIS g el 0 53 g e g5l S 5 Shee 28
G DB Cands s o oS 5 5 IS i
(T6)3 55 g azealS

sl s oS sl pladl 3 e 51 Jsho iy 5 g
g e 003 8 e 2 i 558 b
S il U el ol 5 G, 5 glass, cults
23 P Ole alS sl 0L i 23 el (6 5
5l Ml saph B s 07 IS8) (bl
il e gy NaCl e S SB L 5 laiss, o2

s, Ses Jals Lld glassy, 8 slacys jd e
NP R ST WD P IR | RC S Y P
slors @PSIL; FV/Fm o 5lis slacs 55 53 Al e Ll
[ESREICIEE IR S 0TI e ey SN NP P R R
e e Kb e e Sl 5 5 €Oy 5555 Cud sdous
Lol el Lo 835 adS 53 COy O gadlacsl 51 (551550

e SLs lols MHA4921 5 Hyolad01 .osls g 55 LG
o B syl 51 ds s (o/AY 5 o/AY 5 5 ) Fv/Fm
e Gl i (5558 4 Jo 5 B IS il 5l
OF) el
315513 s b o Js IS ke Sl e a5
FaLS 55 b IS mw Sl stk Geb 5l G cnl &S
e JB S sae S (0F) 3,8 (o ) e L5 IS I
JBo S Sl Dlie g5 S sl 0L G ol o
e e ees w;\\‘(_;u.zcla.ﬂj\juﬁ)\sw'”
e ol 4l 1Al (Jomie 28 lacs 535 53) b IS
(MHA4921 ;5 Hyolad01) ile3l ool 55 (5)55 40 e
(Fo/¥ 5 Fo/d s an) dls 1y s IS Jlas o mi
S B ECR Y = S TP PPN IR L RSP
Lo, s s I8 i s b U it b 4 LB IS
e s JS sae s FV/Fm luie slapSls anmlin Lol
Jolie 5 e e 55 5 ot e sk o
e a5 B 2alS L Olejen S e Ol 55 e g
ol 5 FV/FM Jlie e ees 3 own VT Sle 51 Ly IS
dwmlie Conl 4 il famte 8 Glac S 85 s Gl
35 Jed s IS s e a8 sl OLis Blime Sl 3 sla Sl
i a3l o S cm bl al s Jese o
i3 sa S s FV/Fmjlaie Jials ol g5 o il
ov) (sJ._'.f 5 = 335 5= «(¥#) Arabidopsis «(YA) L 4w
JLis au @b s L FVFm ials 50 L S sl 558
0Y) a4ls
35 53 FV/Fm jlacie 55 5 Lbs IS jlaie Jaolesl opl 5o
LBl 5o (e ian e VA 50 F) ()58 VL (e
Vo 58 Jlag yo s S 15 30 Cow banls d> 5 el
B e e Blad sl Sl e b aies ows
sl S 3 Shae ooyl el bl opl 3t
G AL e A s (S sd pse el Sl g0 e
S s 5, Shes 4 bt Gl 855 518 50 6 s

YVA


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

e IS SaaT 85 S5 a5 gl STy A lle

(Use 3500 CO2 36 5 o o )

530S 85 (Y0)3 5, e SLS an S 1 (S g Cands
= oz s S e Ul oS el 2 e
s S Joeily (1A s iS5l 5 S Sas
ol s Lty 5o (Wl e 35 Ol 2158l e
S Osmnsn ol 4 e3ls Gl 1y sl Al s Lol 2
o=l e el glaplll 4 G O~ Gk
g by Sl lals Sel alea lapllil )3 050
Js Sl s 5 (0F) 35 e G0 SRl O 5l ons
() 555 o I s s 5 s g CO, HLinl Jals
Slaphisl Sast esle jlice [2alS iy 5 jon g (28l
3,50 alS a4 e Culg S adl JLs 4 |y e
Jodomn 53 i il a3l sl 55 5y 5
S 53 el il QA5 5 e oy (IS 52) 218
03,5 arlye K3 ppd (Sa L1y elS wiyy 5ol 4y
el S ] Aol e Sl 530 L Y| eyl 3 ol 5 S
0 COy il falS 5 G, ialS 5 ks, OLd ai
L s als COyp lasl 2als ol ods LS 5 1
S5 K s slaplil Sast esle e 5 ails JUis o
L Gos il s (5 odde .Sl 03 S Mg
L Sdaloe ladyl s It (gladys, Solda 2als

() 558 0 o g Jals Celiagl b g ol 51 oS 5

\v4

f"ﬁg}”"‘“ﬁjw: \A j\"‘\f Fodals C«.«s‘)kjgﬁj‘ er}hJJ Lﬁb‘,ﬁ&.n 6Jﬁhwucjku~)é}&~jﬁj|@ "JS«J

2% s et el Lo 585 anen 5o i Jlals
Sl oo e 3 58S SRl Jeoe lacs B
LS s obrlu 8 5 ool e Wy ol jman g
Sl s S sl edge s el T 3lse a5 e
Lo STy (1)) 5 e oS 03 (el ol 0 i
s b 5k ) g g (655 eyl o (L85l
S (oo by Jamte slacais 53) el 13 3L cou
o=l S 0) s e A S0l 5L 4 el
3L polie mad ()5 ol o (5 sla STy
quiﬁég)ugruwdwmu;
o=l s a5 a5 (0) el s s s slacsl
oDy s 3 B ) (S oI55k L e
S 3 (g 1 O Salssl 15 Lols rals
Sl Sl Bk edd jrew g 3 Al el e 55
548l Shals Lacd 55 den 53 (o5 mhaw Al L 50
Sl5as Calda 3 Jo5 X5 L1 OT b goes 35 G o3
Coba aen 3 5 bl pl 53 S s ol b S S
38 B HE o s 5
IS 3 sl Solin w2y bl s
o> (S 5b T A Cand (M) s o 53 50 5 (FY)

lej_' L;.QJ-L.A Q\}_\.GMSﬁ 6‘@)}) %\M Cﬁw‘ oLl


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

S A3k S s 5 O35 8 e il e Sl (S 05 Sl
Sadyows 0yt s S5 35 ol ) Jomete oL
53 (7 50Y) 1S s esle ! (Compatible Solute),(S 5L
<> (The llungiella Halophila) (5,53 4z ¢ 5Las LS
ol Sl LS R15 6osd el o8 VL el
OPSIT [l 53 any e Sulg 5o 5ol Sl ) oS 5 o
A0S 3,8 blatal st 05 e YU 55lpe 51 (F9) ol o
BRI PPN N P PSR N PR EPESP g LRIP.
G5,y cCos sdowe 3 Jﬁi\f\.x,ﬂ Sem LA;_A:SJA)’ aJs
oS Eel g s sla el Al S ol s 4
Al glasg,y 8 lacas sdowe . Us COy O sewdarwsl
o Yot 55 S T e a s 5T8 5 Shas j2alS
Cel St (Sassil U b 5l Gl lad sl
3 See ol L (55 3500 COL O pudhiaal a8
4 opl 45 s NADPH 5 ATP W5 ials Csl ol S
OseMeeS 52,5 a8 s RUBP s 50 2alS 5 55 450
oLS ) ralS o e Sy ) aS il Jbis & )

& S 4o

(53 g o351 3 Slas 0l DL el ol
o=t Jmomte Gl 55 Sl G (el Jlne
(S50 Culda (B ralS Cel gy i Al e
53 RIS o) s A8 a5 e s S ey s
33 s o 515 2 Shas 35t 7S Jarie a5
AU o Jemis glags 55 3 (SPAD) L IS s
5 ol Glaaal ;g T 51 Uls el s A5 8315
-3 g oslaz] LSJQLJ'G

23 A SO gl 5o 0, JLaS) e s IO
=555 3 o aa lasl Gl 53 s 3550 Sl 85
el 0l g 53 LS Cely S 558 00 0 s p sl
RIS JPVER | ST ST Cla.NJ'\CDPSH pelde yo Jhals
e JUl 2alS sasilis Jesie b sl 5) L e
A3 0L 048 A8 pl L e 55 R 5 53 05 S
(0F) il oo QA s clsl 5 O gl ST s 53 5
Sl 65,0 bl SIu= aS Fv/Fm i [ials
sl OLES A3l o TT s g3 55 5L 22815 S0 o
<! (Photo inhibition) 5,5 SKL 5L L sy Jals
DPSTL 2als oS sl QLis Giod ol L (FF 5 V)
Js JS 5 W 4 Ul el slacs 5 s Fv/Fm
sde JalS 5 b olsa LgL;af\.,\jl 23 ks o=l Gl s
22 St GV e 3 5 ol ) e B IS
s il Cllas ol r 2l 5 (ot o Slacsi 55
Js S il sl L by JS Jlaie A aniS oS sb0les
SLS el S olons Olse 4y O 5l 5 035 Lo e
S oS e pslin o1 oS LT 1o s e szl j g
2 S S s e e 35 e ol s
Olis ol oS 6,80ks 5 48 8 &0 1S LTSS
Ll o sslS 5, Shas 5 bl (g i Ll 351 Ans o
el s ile BL i Ol
1 Jmesze pL31 3 Sialasl opl 53 ®PSIL s o5 pe
ol Eel (oo pd S epl ol ia S a5 ISS 50 4 015 s
Siolasl ol 55 48 (0) cmul 0l Jaes pl,l 55 Jds S
30 el 51 edes Jeote o)1 5 85 IS s 5y L2153
Sl bl 8 Sls ¢ 5d 50 o) S oy o L4 A
e g A o3 3Ry e s Gl S Bk
AL o eB,l 5> OPSII g S G me Cgr (6,500

uruéuwdjw‘ﬁ\fcwwbm\ébﬁ)


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

e IS S 85 S5 P g sl STy den e

el 3,40 CL.A

)‘b)@-«‘bﬁ@ébb&gMMd‘ﬂcﬂdu%}’jd.};be“ﬂ/\? )ﬁd“f)détf‘d“f‘w A

FANY A0l o) esle dlos . Jb5 S il 5l

2. Ahmadi, S. H. and J. Niazi Ardekani. 2006. The effect of water salinity on growth and physiological stages of eight
Canola (Brassica napus) cultivars. Irrig. Sci 25: 11-20.

3. Ashraf, M. 1994 . Breeding for salinity tolerance in plants. CRC Critical. Rev. Plant Sci. 13: 17-42.

4. Ashraf, M. 2001. Relationships between growth and gas exchange characteristics in some salt-tolerant amphidiploid
Brassica species in relation to their diploid parents. Environ. Exp. Bot. 45: 155-163.

5. Ashraf, M. 2004. Some important physiological selection criteria for salt tolerance in plants. Flora 199: 361-376.

6. Ashraf, M. and M. I. Naqvi. 1992. Effect of varying Na /Ca ratios in salin sand culture on some physiological
parametes of four Brassica species. Acta Physiol. Plant 14(4) :197-205.

7. Ashraf, M. and N. Parveen. 2002. Photosynthetic parameters at the vegetative stage and during grain development
of two hexaploid wheat cultivars differing in salt tolerance. Biol. Plantarum 45(3):401-407.

8. Ashraf, M. and P. J. C. Harris. 2004. Potential biochemical indicators of salinity tolerance in plants. Plant Sci. 166: 3-16.

9. Ashraf, M. and Q. Ali . 2008. Relative membrane permeability and activities of some antioxidant enzymes as the
key determinants of salt tolerance in canola (Brassica napus L.). Environ. Exp. Bot. 63: 266 — 273.

10. Ashraf, M. and R. Sharif. 1998. Does salt tolerance vary in a potential oil-seed crop Brassica carinata at different
growth stages? J. Agron. Crop Sci. 181:103 - 115.

11. Ashraf, M. and T. McNeilly. 2004. Salinity tolerance in some brassica oilseeds. Crit. Rev. Plant Sci. 23: 154-174.

12. Ashraf, M., T. McNeilly and M. Nazir. 2001. Comparative salt tolerance of amphidiploid and diploid Brassica
species. Plant Sci. 160: 683-689.

13.Baker, N. R. and E. Rosenqvist. 2004. Application of chlorophyll fluorescence can improve crop production
strategies: an examination of future possibilities. J. Exp. Bot. 55(403): 1607 — 1621.

14. Belkhodja, R., F. Morales, A. Abadia, J. Gomes-Aparisi and J. Abadia . 1994. Chlorophyll fluorescence as a
possible tool for salinity tolerance screening in barley (Hordeum vulgare). Plant Physiol. 104: 667-673.

15. Bhattacharya, R. C., M. Maheswari, V. Dineshkumar, P. B. Kirti, S. R. Bhat and V. L. Chopra. 2004.
Transformation of Brassica oleracea var.capitata with bacterial betA gene enhances tolerance to salt stress. Sci.
Hortic. Amsterdam 100:215 —227.

16. Blumwald, E. 2004. Sodium transport and salt tolerance in plants. Curr. Opin. Cell Biol. 12:431-434.

17.Blumwald, E., S. G. Aharon and M. P. Apse. 2000. Sodium Transport in Plant Cells. Biochim. Biophys. Acta 1465:
140-151.

18.Bryla, A., P. Carrier, F. Franck, C. Coulomb, C. Sahut and M. Havaux. 2001. Leaf chlorosis in oilseed rape
(Brassica napus) grown on cadmium-polluted soil: causes and consequences for photosynthesis and growth.
Planta 212:696-709.

19.Chaves, M. M., J. Flexas and C. Pinheiro. 2009. Photosynthesis under drought and salt stress: regulation
mechanisms from whole plant to cell. Ann. Bot-London. 103:551 — 560.

20. Chen, C., G. Jackson, K. Neill, D. Wichman, G. Johnson and D. Johnson. 2005a. Determining the feasibility of
early seeding canola in the northern Great Plains. Agron. J 97:1252—-1262

21.Chen, Z., I. Newman, M. Zhuo, N. Mendham, G. Zhang and S. Shabala. 2005b. Screening plants for salt tolerance
by measuring K flux:a case study for barely. Plant Cell Environ. 28: 1230-1246.

22.Corney, H. J., J. M. Sasse and P. K. Ades. 2003. Assesment of salt tolerance in eucalipts using chlorophyll
fluorescence attributes. New Forest 26: 233 — 246.

23.Dingkuhn, M., S. K. De Datta, R. Pamplona, C. Javellana and H. F. Schnier. 1992. Effect of late- season N
fertilization on photosynthesis and yield of transplanted and direct- seeded tropical flooded rice. II. A canopy
stratification study. Field Crop. Res. 28: 235 —249.

24 Francis, D. and D. Piekielek. 2000. Assessing crop nitrogen needs with chlorophyll meters.The site specific
management guidelines series is published by the potash and phosphate institute(PPI).Coordinated by South
Dakota State University(SDSU).

25. Francois, L. E. 1994. Growth, seed yield and oil content of canola grown under saline conditions. Agron. J 86: 233-237.

26.HE, T. and G. R. CRAMER. 1992. Growth and mineral nutrition of six rapid-cycling Brassica species in response to
seawater salinity. Plant Soil Sci. 139: 285-294.

27.Husain, S., R. Munns and A. G. Condon. 2003. Effect of sodium exclusion trait on chlorophyll and growth of durum
wheat in saline soil. Aust. J. Agric. Res. 54: 589 — 597.

28.Kao, W. Y., T. T. Tsai and C. N. Shih. 2003. Photosynthetic gas exchange and chlorophyll a fluorescence of three

VAN


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.24763594.1389.14.51.12.5]

WAL Sl / oS5 5 obmy o5l / o slgr Jla/ S 5 Of p e (b mlin 5 (55,5058 0 5 p ke

wild soybean species in response to NaCl treatments. Photosynthetica 41(3): 415 —419.

29.Khan, S., Y. Yoshida and S. Islam. 2006.Characteristics of photosynthetic behaviors and chlorophyll fluorescence in
different vegetable species. Asian J. Plant Sci. 5 (2): 266 - 270.

30. Kumar, S. G., A. Lakshmi, K. V. Madhusudhan, S. Ramanjulu and C. Sudhakar. 1999. Photosynthesis parameters of
mulberry differing in salt tolerance. Photosynthetica 36(4):611 — 616.

31.Liu, F.,, C. R. Jensen, A. Shahanzari, M. N. Andersen and S. E. Jacobsen. 2005. ABA regulated stomatal control and
photosynthetic water use efficiency of potato (Solanum tuberosum L.) during progressive soil drying. Plant Sci.
168: 831 — 836.

32.Maathuis, F. J. M. and A. Amtmann. 1999. K* Nutrition and Na" Toxicity: The basis of cellular K+/Na+ Ratios.
Ann. Bot. 84: 123 — 133.

33. Mansour, M.M.F. and K.H.A. Salama. 2004. Cellular basis of salinity tolerance in plants. Environ. Exp. Bot. 52: 113 —122.

34. Mokhamed, A. M., G. N. Raldugina,V. P. Kholodova and VI. V. Kuznetsov. 2006. Osmolyte accumulation in
different rape genotypes under sodium chloride salinity. Russ. J. Plant Physiol. 53(5): 649—655.

35.Moradi, F. and A. M. Ismail. 2007. Responses of Photosynthesis, Chlorophyll Fluorescence and ROS-Scavenging
Systems to Salt Stress During Seedling and Reproductive Stages in Rice. Ann. Bot. 99: 1161-1173.

36. Munns, R. and R. A. James. 2003. Screening method for salinity tolerance: a case study with tetraploid wheat. Plant
Soil Sci. 253: 201-218.

37. Murillo-Amadot, B., E. Troyo-Die'guez, R. Lo’pez-Aguilar, A. Lo'pez-Corte’s, C. L. Tinoco-janguri, H. G. Jones
and C. Kaya. 2002. Matching physiological traits and ion concentrations associated with Salt stress in cowpea
genotypes. Aust. J. Agric. Res. 53:1243 — 1255.

38.Netondo, G. W., J. C. Onyango and E. Beck. 2004. Sorghum and salinity: II. Gas exchange and chlorophyll
fluorescence of sorghum under salt stress. Crop Sci. 44:806-811.

39. Neumann, P. 1997. Salinity resistance and plant growth revisited. Plant Cell Environ. 20: 1193 — 1198.

40.Niu, X., R. A. Bressan, P. M. Hasegawa and J. M. Pardo. 1995. lon homeostasis in NaCl stress environments. Plant
Physiol. 109: 735-742.

41.Qasim, M., M. Ashraf, M. A. Jamil, M. Y. Ashraf, S. U. Rehman and E. S. Rha. 2003a. Water relations and leaf gas
exchange properties in some elite canola (Brassica napus) lines under salt stress. Ann. Appl. Biol. 142:307-316.

42.Qasim, M., M. Ashraf, M. Y. Ashraf, S-U. Rehman and E. S. Rha. 2003b. Salt-induced changes in two canola
cultivars differing in salt tolerance. Biol. Plantarum 46 (4):629-632.

43.Reddy, M. P. and A. B. Vora.1986.Changes in pigments composition, hill reaction activity and saccharine
metabolism in bajra (Pennisetum typhoides S&H) leaves under NaCl salinity. Photosynthetica 20: 50 -55.

44. Shannon, M. C. 1998. Adaptation of plants to salinity. Adv. Agron. 60:75-119.

45. Shimono, H., T. Hasegawa, S. Fujimura and K. Iwama. 2004. Response of leaf photosynthesis and plant water status
in rice to low water tempreture at different growth stages. Field Crop. Res. 89: 71- 83.

46. Stepien, P. and N. G. Johnson. 2009. Contrasting responses of photosynthesis to salt stress in the glycophyte
arabidopsis and the halophyte thellungiella: Role of the plastid terminal oxidase as an alternative electron sink.
Plant Physiol. 149: 1154 — 1165.

47.Sudhir, P. and S. D. S. Murthy. 2004. Effects of salt stress on basic processes of photosynthesis. Photosynthetica 42
(4): 481-486.

48. Sultana, N., T. Ikeda and R. Itoh. 1999. Effect of NaCl salinity on photosynthesis and dry matter. Environ. Exp. Bot.
42:211- 220.

49. Tester, M. and R. Davenport. 2003. Na+ tolerance and Na+ transport in higher plants. Ann. Bot. 91: 503-527.

50.Xiong, L. and J. -K. Zho. 2002. Molecular and genetic aspects of plant responses to osmotic stress. Plant Cell
Environ. 25:131-139.

51.Yang, G., D. Rhodes and R. J. Joly. 1996. Effects of high temperature on membrane stability and glycinebetaine-
deficient and chlorophyll fluorescence in glycinebetaine-containing maize lines. Aust. J. Plant Physiol. 23: 437- 443.

52.Zair, 1., A. Chlyah, K. Sabounji, M. Tittahsen and H. Chlyah. 2003. Salt tolerance improvement in some wheat
cultivars after application of in vitro selection pressure. Plant Cell Tiss. Org. 73: 237- 244.

53.Zhang, H.X., J. N. Hodson, J. P. Williams and E. Blumwald. 2001. Engineering salt-tolerant Brassica
plants:Characterization of yield and seed oil quality in transgenic plants with increased vacuolar sodium
accumulation. Communicated by Emanuel Epstein, University of California, Davis. www.pnas.orgycgiydoiy
10.1073ypnas. 231476498

54.Zhao, G. Q., B. L. Ma and C. Z. Ren. 2007. Growth, gas exchange, chlorophyll fluorescence and ion content of
naked oat in response to salinity. Crop Sci. 47:123-131.

55.Zhu, J. K. 2001. Plant salt tolerance. Trends Plant Sci. 6: 66—71.

56.Zlatev, Z. S. and 1. T. Yordanov. 2004. Effect of soil drought on photosynthesis and chlorophyll fluorescence in
bean plants. Bulg. J. Plant Physiol. 30(3-4): 3 — 18.

YAY


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.51.12.5
https://jstnar.iut.ac.ir/article-1-1216-en.html
http://www.tcpdf.org

