WA / a5l osled / oty S/ (B 5 (8155 Y gz ()51 5 5 M5

Lo Jood 2l 530 53 bl S ls 5 S 3050 o 30
s ) SIS gladds Jals s

Y *y . \
Gl SN Je s e (Alaeas ksl o (6 s

OV g0l ITAVENY il s = 00)

s S

3y b1 b gele 5 LSl Ol 5 o ol 0k S (S35l 2815 55 LT @Il 655 3] sladle 53 45 alasdh 5140
35500 (SIS sl 03 slaals Jalb olE 53 Lo ju Joous a3l 53 SUgasle Joto 5 el bl DS 5 A6 adlas pl o
Sl Jols 556 s plonil alas IalS b B s 1S5 ¥V X Y o, 56 &y oty bl 235 515 )
SN dals S L ol e Y g s o/Y 5 o/0) o/00) Chalb aw 53 Sl hte 5 ¥ ge e V5 0/0 o) ChlE A 55 dousl
DS Wjlag ploil 51 oy 290 ol (S 2V = & oo 55 OS5 onl Snae S 5 3L shons 295 55 Jold pss 5556 5 (e
S8 oilul aiste b jasls WS sles 53 61K Say A e 5 KB 8 13 o 8 Sle am s jhe sl s 5, Yoode gl p
St A el O ga) 58 2,508 Ba) 92 o T 2olee ple 52 B s 5 o SadS l sara 4 ol DL i s
S8 S )8 oy g Saosr sled g slssme blie S Jdsw bl Lisls OLES (6508 se ,;sls S syl olis rL«S
Sl Al (e AL o 1D a0 S g5 @il Sl SV ga s /0 Clile 23 F 155,08 g S o
Lo ol 53 15 OLLE foows 1.5 8 dals b lis 55 S 5 cds 5 Jloms (Gladid ¢ b g IS il g6 oo b s AS 581 5
9 S r_i)é\.o FoalS o Y g ks o/0) Shale 5l Slgeslr ot gl lle 55l Sl als SlE 4 e
539 S dpdows Lo gbya JBs A Il o G pas S B, 4 g5 5 A dald 4 Sl g AS il 06 150

35 Joo e hle sl 5l g OLLE gl w4 Cuplas Sl

Slgalr o lands Jald (o5l ol Sddlas 15 0JS slae351

‘_}W] 2 omb ‘6)JJLL5 oSS s ‘LE’L"GL’ r}.LO ojjf Olatad E) .,\.J.r)‘ L;\.»LMZ)LS ‘}JL«J 6%‘) wj.?m Y j\
mobli@cc.iut.ac.ir : S xS Cny L3S J sianns o

\ YV

www.SID.ir


www.SID.ir

WAY /s 55l o skt /oty dl / (Bl 5 (8155 Y goane So3lp s Mg i

L Sy 92l
Glaeds Jals 53 (Sa5le pur slos 3pu cpnd ) slatens Il
ol i S el gledde (3T kel 35 (glalblS
53 VYA ols il ol s (glands s o Il skt
a3lS (JAe N+ 1Y e y) g ee i3S sla o
OIS sy OlalS 3lS fu,b 5l 50, YO b 5l e i
SRl Bl e s A Bl S Y OIS e s il i
fars Sladie Sles (S V=4 ddo e 4 Sy 5 OLaLS
T glales 5SS a3 OIS 0 e ke pl 4 s S
Sles s jsbaeas o, S Sl ax s o 5 0/0 N N/
B2 Y LY sl sl (Soslbm oo S5 6lp b
Ol goas 31,8 o a5 jio gl ol o3 . 3515 55,
A sl g Al (S5le s @ Ie S5 6l e (slas
2OLSSY VXY o sSb o yman ol bl
ol Ul 55 s S alsil asla SlS -, b L6
e s ¥sa koo V5 o/ o) clle an 3 dnd Sl
ol on Vg0 Lo o/\ 5 o/0) oo} Clale an 3 lsesls
s 53 Jald ps S 5 (hade OF) dals S L
V-t s e s SLS 5 ol O ae S 530 s
O ke Yo sy G me SL i 05 elS (S
Slads Jils S ¥-0 glaslis i Ladip 5L J o
S 5 e sladllS e S sl 055 slolls
Sl e Slwd lba clOlilS s bl 5 a3 S
OF:) oz Gl L) oy 5 S0V S byl e
La0lldS (g ol s aalS ol ¥ oS a5 s axals
OlalS b iy &) g0 LU 5as 33 2 5 e O o
o2 3 VYA eley g g b e 53 SV -4 A e o
33 3510 sl Sl 5 Slsaslr e glajles
Ao e 55 30,7 Gl QLS b plasl Sl ey S
by 5 (YO Y C) SblS 4 0T 5l ey 5 M6 a2
i ola el da 5a, ¥ s sl Jlsl VO 0 s
s LS S il (Sl 5l 3k

FPRVP)
Glras S sliy 5 Lasl oS ans Jalse on Sage 5 S
A3l e e gla i blis o Ll caslie Ol aLS
I s Sl 5 65oullS i s ol Sl
dns e o WV llacl e Lyl 0 OlalS 38 8
05 59

S oLl o san ALS N pame 5 OLLS I S5k
RS B a5 A1y (G e S da 5 (S e S sl
GLS Al e ) = Ve Ygano ) oy slales (o ,m0 3
ol (S35lo w48 g o S 58 Slacad
Sl Grlsilyshana slaghs; sbml opl by (A) 555 0
il e o2 (ALS SN pas 5 OLLS 53 Lo 4
[ IR N U o ot I A SN PP L N pTves
o3l (S35l LS gl o T 51t gl Lo 3 &S
3OS bl ol sl 5 Sl 0155 o ool 0
el SSo5m) ST SlS 5 s s Aol Sl (5
5315 (S35l e 4 Cmaslin (g dmeed Sl ol
S oL Ve s o/0 i lale j5 o3 Ol OlalS
Sl osls il 8l Asledd o5 5 58 o5 9508 O 50
e T
sds S33le a4 Caglie [yl el s S
o) = o/ 55 Ly 5 55 a8 5 sd ol (VA) ol
Sl ol Sl o b el Sl ¥ 50 s
ol sl Uy ol o Lo a0 LT oLis onslin 20l 580
o=l 0o Loy Ceglin Olje 4ty Lo 3 LS 5
Al S35 Sl esleal (YY) Cal esls aal 581 Olals
S slie o go ool Shndles e 5 Aol Sl 5 5
Sl esliad (TF) el i S5 ar S 5 Ly ps bow
Sl b a1 LT el o OblS 55 Slsaslr e
53 3 ol 3 e s preans iy L(10) ol a5l
s ol slaads |l OLalS lo w4 Jams 2l 58

Qﬁﬁ&)}aﬁ

\YY

www.SID.ir


www.SID.ir

e JAS Gl 4 o SRl 55 el Skl 5 SUgesl e LT

() 38 asloe ¥
Chl a(mg/g FW) =11.75x A663 - 2.35x A645 (V)
Chl b (mg/g FW) = 18.61 x A645 - 3.96 x A663  (Y)
bt sl 5l oslas ags cJslomn (sladid Ol e (6803100 g
e 3 s (SIS OWV) 0L 5 5ol s, b
sl Solgda s b e Sl Olje (5 S e510
am Lo gad 25T s Ol 23 5 50 (V) OIS
L Laosls (g bl 50T .0z (g Saslil (F) 0L e 5 20 s,
Statistical analysis ) (9. 1axu) SAS 153l 5 5l esliz .l
L Laesls nSie aslis 5 (system (SAS), version 9.1
do3 0 Jlezsl o ;3 DMRT) Sl 05051 1 el

Al

Sl 5o e
OF Jlize 3l 5 Oses5n 50 48 sl 0LE5 Weesls Luibyls LT
Lol s S Jls me Ao y3 0 Jlazst das 533 2,8 s, 1
Sl oL e 65U O pn 508 B
RGN

e s 1S s 0La () ) e L i lis
e S s dald Jlad 4 bt Sasle e ol
Jeme slas a8 cil GLalS O bse So5le e o o
OF 31 5 b shomarpiss 4 S¥e o /0 0) g5l
Sl s b reme S S, 4 Y e 0/0 el Sl
L2alS X0) sl (ol e Ml dals Ly aS Wil es S
23 ¥ ke Vo) el Sl s S (dalds @ s
Gl e dali b oaglie 5o 50 abd sl S 4 2
P30 93 famerme 33 4 S piamea LS (Sasle e Ole
i a5 U Ll asslis 0L st O ya 58 5,08
st LS hs) 5 058 slad o s re Jilie
e 53, O e SUE N e e o/ 0 dol Sl

oy s ds QTWLQJJJNA_‘W\) S35l s b

VYO

Ol oy (8l A (Sl s 5 Jsloee slaid
J—b Olals olas Olals 53 Saibew s all =
Oy V) B il 0 L) slicel sl s slands
S S 055,50 Ghloe 1ol =Y oy LB (SNle LS
Gblie) iy Cosgdmme Ol Hs e opletls (g,
S35 035,55 Gblon =¥ (/0 5l ;28 S 1wl 035,
s =Y (S o T 10 = Y0 00 035,50) bae L la
O 035,50) L ) EalS 5 o328 055, bl
1S e =0 (il a3 olS J5 S el 1YF - 00
0313 5ol 31 ey (0T 0331 5 oS |alS il 055,
s gl Lae w5l 8 5 Y O Y ) s
OF) L ariloes

L oilesT obbiuslas sad adS i JS il 6 Ol
Plant | s, JS (oo, s i oK s Sl eslin
Ol 58 e L) [RS232J 4] Efficiency analyzer
a0l ke gl a6 ,Seslul (ELE International s .
Mo gy s Yo e 5 bl U S en SV olS
Sz 038 5L L e 5 A 03l (S olSus (slae S
(5555 i plooedi g Ololsil, S an 55 G0l
G Se sl e il b6 oKs dhsas [FV/IFM]
A2 S

gl bya Loy IS s b5 IS (oS3l hien,
S ot 5 o Olpmnany (5 Sladised ids 5 Jsloes
Olas 5ol S mlo azmyn Ve 55 55 wle 0525 53 Sl
e S35 S Ole (6 Se3Il s (eSS (5 S5l
38 ) [CL-OLJe] g 518 olas Lo s S
ROt el (Hansatech Instruments Ltd =S & (keS|

Slaassei b 5@ by IS Ole oy skaiens (imes
1> st s oS bl The St 3 ke Vo U S,
e At e B i 5 S 4 e 0sle
Sl g R0 5 AT =i Jib 53 53 55 e Ol

Vsbadal, Gkl el b sa s S gl 5 0 S

www.SID.ir


www.SID.ir

WAY /s 55l o skt /oty dl / (Bl 5 (8155 Y goane So3lp s Mg i

"l 5 53 (S35 2 @ (5550 T i S5 38 sy Osessm 6N s

_ 5,08 S
¥/Vooh APARN Y4V 0% i) dals
Y/¥00° Y/EAO* \TAN e (o/00)) Sbgajle e
Y/VAVE Y/aryEd y/5fYEd (o/0)) b ga3lr Luno
Y/OAYE /) sV Y/44v*© (CTAD NIV Py o
Y/F)¥B \Anse Y/oysPd (o)) el s
Y5518 1/84.8 \iarae (2/0) Aol Skl
Y/AY\B ¥/) o Y2C Y/0fe O () oot Sl
Y/5YYA Y/vaNA esola

G Sl Blas &S [l s bline H la Sl b s alie S5 G G s BBlis &S jlas o sl Sile 1*

e (Gl pme B (gl A3 O Jlez] C]d“ 50 Kl Ces gls g cbilalie S S

Al e O U slael slie 5,8l e
ANEPRN YRR LI CINPREEI CAVPRAES

(/O)‘J:«Ask.fjcb.ﬂﬁ‘)jﬁébb)du‘) C,.ibj.)ou:{)j.,\.g LSU L&o)LM}Li: 6})ﬁg§.>_:-}5o)'jjgl élﬁLA :rpka—\‘

(gfj(-gz.ﬂ/a—YauMo)jJ§4> Lbe)\w;'-ué}) aj}JS.': L;.I;L,a—Y“

(w‘ o.b)J}aA °L:.§ L;j gjch'“/\“\_oo oL aj}JS..:)Ju“J.«-z .L.i':) u,.,.hlSj o}f.ws/a_}jjﬁ L;LL.A :JU“J.«:J—Y

LR S s Y se e o/ sl Sl sles
e e o0 el Sl 5 SU el L Sl 4w

Sl LS (6 5ls pme DL

s S AS
Sssr slasles LS aS sls Ol baasls bty LT
3 Sl gme o3 ) Jlazl mhas 55 s L35 1S (55 2
S35 oeosd Sboles Lol Jlaze g 58 gy S
Ao K s e ks (]

OLES (Y Jsdr) g pn cilses glalas S0ke avlis
1555 il g slasles 48 SlS ol 45 ol
Sl aS Aol ML&“_’W&MW&);&O‘J‘&
o=l oY e e ) ) Sl e e bjles sles

‘_}Tg:l:.eljaLfJ,aLSg,u o)'jjgl Igf—a

Bl rals gl pme

J2 S b,

Seosn slasles 1 Les & sl Olis besls Lusbyls 5JUT
Ao 0 Jlaimt e 55 35 IST il 56 Ol e (S50 2
L OF Jolize 30 530l (o 31 6K s S s ma
A3 S5l e s ol (S35 Ose0 52

e 45 313 0L (Y Jdr) e glajles (Sle ammslie
so/oe) Sl e glajles S Ssensn glasles
alie 53 )V 5 Jos o/) sl Sl 5 )Y 50 s /0
L AV FVIRM [t ls Olime 5 45 5 Sl s dali
U b 5 S e ol Al dald s 4 o

G by FVIFM Gastls o sV ol azils gl (6 S

\Y#

www.SID.ir


www.SID.ir

e JAS Gl 4 o SRl 55 el Skl 5 SUgesl e LT

oy 2353 51 g el 035 laeds Jali 5ok 53 b S il gl 5 (ored S0 AS (5552 Os0ss8 Sles ST Y s

FVIFM) Lés IS uilu, 5l (SPAD) i L3 IS G o3 dse o) Sles
o /V¥YC (o) dals
o [VAVR v/ ¥ (o/00)) g3l e
o /[VAY® AIAD? (o/21) lbgasler e
o /VEVEE AN (o/V) Slseslr e
o /VAQ? Y/Ao ® (/) dad Sl
o /Yo C V/Ae ® (o/0) doel Sl
o /NVOY Vo () el Sl

C]a.ﬂ)s (DMRT)Sls O}ﬁjTuﬂLﬂ\ﬂul{‘f S i G S gl Bl oS gl Sile O a 55

il e (G413 e oy oty OF b eme S eslinal
A S S A s ls

b Js48
Jolize 5 Oy 50 S sl Ol Wesls bl 5JUT
A3 O Jlaist mhaw o b L3508 655 0,08 o, b of
s mime 5L g, il 4 S JUsss us 3 ls s
s S

Ol iy 45 3l 0L (F Jsi) b Kils aslis
o Ve e o/0 el Sl Jles 4 b w b L5 IS
il dals U glin 53 45 S G an SUs i,
5 0osn slad o Blize S s Ll sls 0L (6515 s
Y e o0 ) Sl abd o 8 555
Jeme S I s rmer (I (b e 36 ks s,
AU G e SLs gy e Vg ke /o) S sasls
b aS slaasy sb by IS Sl 6o, suls e
G 03 il dalld L aislie 53 din g 00,8 A el
S0 0L dald s e Sosls Wk (5 s2bd plos
ol als b bajled Sl el zea AL sl 55 50 (o

sl oles ‘)lJL;'«M

\YV

IS SIS e M| s 53 O Jlez|

Dlass 03 et 208 Ol (i ool Dl e 1580
L «S AAD) aes sdallie )N 50 oo /o) Slseslr e
3oV sl Jome Ve s o/ 5 o/o0) glales
Sl ol e ol ol Sl Y e e 0/0

A edaline Jall )L&-_; L Lf’“" J‘.‘.jjjks Q‘J:A UT"J':QS

a Jds s
OF blize 315 Osaspn b 4 sls 0Lz Waesls by 5JUT
S s S s pxe do s\ Jlaz] zlee 20 B L
o3 S5 s e 558 s S

et sl slog a8 sls 0LE3 (F i) ba o Sils sl
3 ¥ A o/0 5o/ sl Sl 5 o/0) DU el
& Js AS SRl o e dald 4 ol e S )
& s S Olie i et L s Lo OlaLS o
o0 03 Ve e o/0 Al Sl Jlas 4 by
Sl QLS ) (ols pae sl dals b aS 55 AL sl
S ol Ol 5,8 Sy 5 Oseo 98 Dled e Jlopme Jolie
S Il s Jle gl sl 3 )lS s w6 Dsmspn U
53 ild o By 5o Ve A o/e) Ol sl L
(ol a b IS g gols e LU el L sl

www.SID.ir


www.SID.ir

WAY /s 55l o skt /oty dl / (Bl 5 (8155 Y goane So3lp s Mg i

* kel 03555 (5 055 8 53 p S ) @ Jis S 555 2 6T Jolie 3155008 by D e) 50 Ab Y Jpas

- 2,208 s
RESTS () 00 d e o) Sloss
e S Sy S Hd s
e © Ass W (o) dals
4/\v-© qpyord A¥s o (o/o o VNl gl o
Ve apvAC VYT 4740 % (o/oV) b po5lr fito
11/)EARE Vorye®d 11/avv*e o/ g5l e
11 /fovAB VY ree® o /050 (o/V )l S
Nt VY e VY/AQLR (o/0) del Sl
Vo froBC V\/YsARd 4/ v (Vo] Sl
11/evo? Vo/Ave? eSils

Shls PBlus &S 5l o5 Jolia I 6LAJ.<;LA Lkizeas wlin S5 qugdl)l;yl»s)ugﬁéuwisp *
A (G4l g DM gyl Lo 5 O JL«:;—ICE.AJA OSls chs sle il wlin S S U > S

* ol 035 55 (5 035 8 22 0 S A D 854S s T Blie 31 550,68 s, 0sms0p BB s

_ S8 s
&.5“":" (fzj 22 J)Q;l-:‘) Jles
e S Sy G sl
¥/AvY® Y50 © 1) e *° (o) dals
Y/avA® Y/ovo™e Y/VAY® (o/001) SLgaslr fimo
¥/evshB ¥/aa0% Y/aov”e (/o)) Sbgaslr
NI LD o/ear® (o)) SLgajlr oo
£/evYAR fAre™e /1) 0%C (/1) deoel Sl
faat /Ay &6 /A5 0%0 (o/0) do Sl
£V B /EY0%e Y/ATYSe ()t Sl
/¥ oA A0 Sils

shls Plae a8 Sles o5 ol il Gl Sl b s wline S5 G > Syl JEU&-‘»S)LQ._JJAL;LA&QL:A *

Wi (Gl g S glsls Lo 5 O JL«;;—\CE.»): Kl s sl lilalin S S O S

Aol Skl Slagd o5 55 SlS 4 b ploes glats
LS o S cdlps b me S hg5 4 ¥ s 0/0
U snslr Lt b bl ol OLES 515 ime sl dals Lo
SLa sy am ¥ she Vs o) Al Sl co/0)
G e S et S0 0L Gl pme sl O pne

B RV YRy S s P R RGN PV P

Jolow slaud

S Osassa slad Sl aS sl QL Laesls ity LT
S 38 Pas b O sled Jlie 55000
V Jlazl i s Slacals il S 1yl (sl
NGV RS E YT VI W BT

Olsmn (i 45 313 0L (O Jdr) Lo Sle sl

\YA

www.SID.ir


www.SID.ir

e JAS Gl 4 o SRl 55 el Skl 5 SUgesl e LT

* el 085 53 (5 05 8 53 p S ) dlows (o (55,0 6T Blite 315 5,8 (B, Dgesm b0 Jsas

_ 308
oSl . . G 53 Jseshee) e
e S $ 5 S35 ok sl
0/evA° #/40¥% Y00+ (o) dali
q/v¥$BC AESA V1/014%¢ (e/o0)) Slbigoslr fito
Vo vveB© Ve vy (o/01) SLigaslr oo
V/YAYP s/ pd A¥O0™ (1) Syl s
Vo Ve BC V¥ fP 5/a74% (o/)) decd Sl
AL V55748 VY ror® (o/0) deoed Sl
\y/serAB Vs VY /e (el Sl
NAYA AAAP ks

shils Pl oS 5l 53 ol S Gl Sle b tizes wlie S5 G SO lls L}B\J;—«S)L“.:Sjméuwfjlg *
.MLQJ\;@JJM\L;\)\;MJJOda,dﬁ&ﬁbwdtfajg_xlg%u%ﬁdf&

Tkl (85 03 LS 5 055 8 53 s n Jses S S s n Ol 50 W1 Rl 31g5 008 aas Dmssr S P Jgdr

_ 5208 s
&.5“":" ] (fzj BN J)Q;l-:‘) Dles
S e S S Sy S
oV E AT VAt (o) aals
1/01\OE ossr Yara® (o/001) Syl o
/91 © VAT ¥/orP (o/0)) b g3l oo
vraB Y/v4© ¥/avP (o)) Sbsajls oo
o g5 £y (o/1) Aol Sl
FAFA Fov® orfa? (2/0) domel Sl
1/AfP Y vay @ (1) e Sl
Y/vrB Yvsh oSl

sl Pl S Ll g5 ol il L;La&:fjl:.a L e wlis 5)}. G S shls s a8 jleg e L;LA&QQ ;

s (G5l g S gyl Ls ;3 0 Cb.ﬂ‘)} SNl Gl Klalin S S G S

San o e i 1 e el e lads

S kS sy s Osmpsn 6 o 0ls esls Glsls e 90 02 Loadsmansn 3l Olpe O1 2,0l (s 5 0550
A3 S s e s p Ol 55 Ao s ) Jleil mlaw 3 0 SLisaslr e aS I dlie (sl 3 ol )
s gme Ao y3 O e mha 53 33 9 0T Jlize i Slsae il oo e (AL e Bsna Y e e o))

s S 3 0L (8 i) La Sl a i Gae St s 8 als U alin s Jydowe (slant
Olpn b ze SUs gy an el 0 S5 o5bd s e dals L anlie ja | J e glads Ol O
Joa e ol 3l (gols e s 1y s Sl sme

AR

www.SID.ir


www.SID.ir

WAY /s 55l o skt /oty dl / (Bl 5 (8155 Y goane So3lp s Mg i

JB9 S b, S
sl b s IS s S 55158 (Vo) Ogmpdin 5 Jlgs
Seglie et gl s olezel BB e e 2 S,
ol am 5la i LS il glaei S 5 o6
ey 033l edns QLS oS 35 IS uila, S0 RV o
I B s (Saiin 5 b 5l s ol
Aol e 2l Ol slie Lo o eles 0lALS 3 55,5 s
o alalS s 4 sl ol (V4) T 5 5 10 sl
et 53 S eSaS o A L Ol Lyl 5l e
22 SA5L cpl Slake 5 0ls £ 5o (SLla5L L3 11
oALS oz g el e 4 S 4Bl Rl s e gla s,

255 0 FylFn el
d=e 5 Al Sl Glal gy 50 g5y ol 02
byl g dald jles b aslis 53 ) Ru/Fn s U se 5
e laasl U s ol sty (sl by s
L5 5 iF () OLan 5 1l s ls s O Ky,
523 olS 5 Ve e o/0 sl Sl 58 &S

C,‘...«-" b)b J:".’.‘jﬁ‘ b F\//Fm w LAJM: UJMS .}m"\fi:

s AS
byl s dala Laolie jo 1) el L35S Ll e
it IR bl ol (U sl 2l 3l L
53 Al Sl s S 3l Clle Oliie 5 b
Sl il 55 (5 5 (S Wles Sla 5 L o0k
Aas Ll s e 5 LSk S5e 8IS Ba )
3D A Jals L bal a8 ya fis IS ol L
pils (5 OLLS (s Aol Shedl 5 )8 i en (YO
35 Ll 55 1) Jds S (sl 5o (Brassica Napus) <
Sl 3 pS oy Ol OF aylie ol sl
L s ol odd 5 15 Gla0leSy Sl Cor e A
Ji5 IS Sla0laSy Ol dal Sl lale 21531

VU bl b s ol sl s () col anl ials

SN 2l s s s Sl Sl 05 g sla sms
23 s Ol 4 S50 (b sloee ¢ sazme )3 4
sy alsdl (guls e ) sods O e S S5 LA lie
Aol Skl lasles dex S asles 51 (&0 s I
Al edaliin iy e ol e S Vg0 e o/0 5 0/
°/0 ol Sl Slas 3 s Oliee (i e
Dl Ly as ael sy 3L o 5ss 4 Y ge ke
Sl 2bd e sy 4 SYse e /) el STl

Asls Ol (gols pme ol dals b Jy Clls (g ols e

Sl 5o e
o Skl pled Ad els DL =l s S & Solea
Sty (Sl =N S Ol SUl3 s D) o
S35 @ 55 Ol S () o) sls 2alS sl
A edalie Ve oo o/) il Sl Sl s

ol Sl a8 W5 S 518 (YY) O, Kan 5 LTl
Gl 5 0Ll oy Cmgn Vge Jun /0 5 o/ glaclale s
el ods Sasbe s 3l e S pa S 5 Loy OlS
iy e Sl s a2 5 e dals OLaLS oS
Aol Sl 85 55 5155 50 (TF) 0L es 5 Wl
5 Lo OLalS L oo e oS slachale s OF wlinta
5 SOLLs el OlalS s Lo 53 (S5 par S
s she ) ol Sl o8 L0 0L 55 (YA) O,
Las e el il altin 0LalS s 1y b o iy Caslie
iy Cmaglie Ol e Aol Sl VL lac lale o S
S A0S a8 00) WLKes 5 J g e S WS b
B 0 Vsahe o/e) S ble s Slisaslr e s )8
Al ool G2l Lo e 3 5 (5L O
L slacads Joils 555 Lo Shagiy 3 sdoal cmwsany ==
OLalS (o5, O S iass plo by odd Olye slo )18

Y LR ROT. Ji-ﬁ

www.SID.ir


www.SID.ir

e JAS Gl 4 o SRl 55 el Skl 5 SUgesl e LT

RED
Al o e 1 S s Ol Ssm08 laoles 4an
23S s s Ol oy i (B Jsds) asls il 5l
A sdalie Ve e o/0 5 o/) ol Sl la Lo
anl el Ol e S Uz g0 218 (1) OLISs 5 Lok,
oot Y e e o/ sl Skl 3 208 Sl s s
L OLalS jo ol asl (il s ol 5 55 (gyls sme
oS e 53 ¥ (Sl los (S5m0 3 &8 s 50
YY) a2l 3l LT s s Ol see Lilas S 515
OLlS 51 iy b 0 S50 OWLS 53 0y (sl g
S s asle oo s Slamee ool ol 5518 S8 5L e
5 Sl Bl 500 Lo i s 5 il OlalS
oo n SBle LIl (Saim 4 Jess o ke (Smes
sdalive ol slos 53 535 13 51 ey i3 S5 wila s

(\T’) Sl ol

S S o
Jee b das e 0 S8 eIl wliw rl.w” sl g o >
Loanslie 5o Slsaslr fe 5 donl SGledle 5 )8 b &
J8 OLalS (sl ey Joasd 5 LIS 0L e il el
A alanly (63 )5 53 Sl Sl andl sy Gl el (glaeds
Ol Do 33 Sl 5o 5 85 Q38 e )
b d e G me By 53 S s 5 sl slad

A S 6 b sl e 5 S G

il 533 S (Y palan)) el el

GALS Sl S sl s Slsaslr e Sl a)se s 4 S
35 55 ol ot aslan a8 Lo 25 51 3G s, S
O Dol 035 e DU g3l oo (5550 A3 SRl 5 5
2ol e 558 48 L S 518 (Y4) O es 5
C Ll 53 1) Jeds IS Olsee (13 s Olgasy L OLALS
(Y2) UL 5 5 g sl 03ls sl 581 (6558 o5 Lol 5
3oV S YO L 5 OLalS jlas A ges 5015
SR 5 Sl a4 035 3505 25 5l Al S g0l
Ve e Voo Ol o i S J gl 4 JUil 51y
el 03 303 (5 S Sl

Jolow slaud

Iy J e glad3 Ol e DU g5l Jee 5 Al Sl
Gladed Ol iy Al olial uals [l 4 cons
dd odalin Y e Joe o/0 denl Shendlor Jles 53 Jsloa
L 3 4 Jemd 5o ol 0sls OLaS Slaass (0 Jsr)
L sl S sl ol e al 0553 (Sl3 50l 5150 5o %S
L sl sladd g s SO a0 Ll Sl
O S o lad sl sl ) (il oo 2 a0
Aol b e J o sladd 181G cnl by
R ES P P P WP PN S NP |
Dol 35 5 (M) UL 5 Lglel () Jsds) Lsls ials
sladlgls s )Y}AJ-:A /0 dsl Shewdlos 5 58 a5 W5 S
Oljmen Sola s Sy pmmiy il 5 (Sasfn A5 55 sedd
Aas sl J s (Lol

oalaul 2,40 cLA

1. Arnon, D. I. 1949. Copper enzymes in isolated chloroplasts, polyphenoloxidase in Beta vulgaris. Journal of Plant

Physiology 24: 1-15.

2. Ananieva, E. A., V. S. Alexieva and L. P. Popova. 2002. Treatment with salicylic acid decreases the effects of
paraguat on photosynthesis . Journal of Plant Physiology 159: 685-693.

3. Baghbanha, M., R. Fotohi Ghazvini, A. Hatamzade and M. Heidari. 2005. Effect of salicylic acid on freezing
tolerance of mexican lime seedling (Citrus aurantifolia). Iranian Journal of Horticulture Science and Technology

8: 185-198. (In Farsi).

4. Bates, L. S., R. P. Waldren and |. D. Teare. 1973. Rapid determination of free proline for water stress studies. Plant

AR

www.SID.ir


www.SID.ir

WWAY /o2 5ls o)l /ooy o/ (Bl 5 (#1053 Y geamme So3lp s Mg i

and Soil 39: 205-207.

5.Ding, C.K., C. Y .Wang, K. C. Gross and D. L. Smith. 2001. Reduction of chilling injury and transcript
accumulation of heat shock proteins in tomato fruit by methyl jasmonate and methyl salicylate. Journal of Plant
Science 161: 1153-1159.

6. Ding, C. K., C. Y. Wang, K. C. Gross and D. L. Smith. 2002. Jasmonate and salicylate induce the expression of
pathogenesis-related protein genes and increase resistance to chilling injury in tomato fruit. Planta 214: 895-901.

7. Dubios, M., K. A. Gilles, J. K. Hamilton, P. A. Rebers and F. Smith. 1956. Colorimetric method for determination of
sugars and related substances. Journal of Analytical Chemistry 28: 350-356.

8. Jackman, R.L., R. Y. Yada, A. Marangoni, K. L. Parkin and D. W. Stanley. 1988. Chilling Injury. A review of
quality aspects. Journal of Food Quality 11: 253-278.

9. Janda, T., G. Szdlai, |. Tari and E. Paldi. 1999. Hydroponic treatment with salicylic acid decreases the effect of
chilling injury in maize (Zea mays L.) plants. Planta 208: 175-180.

10. Janda, T., G. Szalai, Z. S. Antunovics, E. Horva'th and E. Paldi. 2000. Effect of benzoic acid and aspirin on
chilling tolerance and photosynthesis in young maize plants. Maydica 45: 29-33.

11. Kang, H. M. and M. E. Saltveit. 2002. Chilling tolerance of maize, cucumber and rice seedling leaves and roots are
differentially affected by salicylic acid. Journal of Plant Physiology 115: 571-576.

12. Kafi, M. and A. Mahdavi Damghani. 2002. Mechanisms of Enviromental Stress Resistance in Plants (Trandated).
Published by Ferdowsi University Mashhad. Mashhad.

13. Kog, E., C. Islek and A. S. Ustun. 2010. Effect of cold on protein, proline, phenolic compounds and chlorophyll
content of two pepper (Capsicum annuum L.) varieties. Journal of Science 23:1-6.

14. Korkmaz, A., M. Uzunlu and A. R. Demirkiran. 2007. Acetyl salicylic acid aleviates chilling-induced damage in
muskmelon plants. Candaian Journal of Plant Science 87: 581-585.

15. Lee, T.M., H. S, Lur, Y. H.Lin and C. Chu. 1996. Physiological and biochemical changes related to methyl
jasmonate-induced chilling tolerance of rice (Oryza sativa L.) seedlings. Plant Cell and Environment 19: 65-74.

16. Mangrich, M. E. 2000. Effects of abiotic shocks on the induction of chilling tolerance in seedling. PhD.Thesis,
Graduate Division. California State University.

17. Martinez, J., S. Lutts, A. Schanck, M. Bagjji and J. Kinet. 2004. Is osmotic adjustment required for water stress
resistance in the Mediterranean shrub (Atriplex halimusL.). Journal of Plant Physiology 161: 1041-1051.

18. Mora-Herrera, M. E., H. Lopez-Delgado, A. Castillo-Morales and C. H. Foyer. 2005. Salicylic acid and H202
function by independent pathways in the induction of freezing tolerance in potato. Journal of Plant Physiology
125: 430-440.

19. Oliveira, G. and A. Penuelas. 2000. Comparative Photochemical and phenomorphological responses to winter stress
of an evergreen (Quercus ilex L.) and semi-deciduous (Cistus albidus L.) Mediterranean woody species. Acta
Oecologica 21: 97-107.

20. Percival, G. and A. Henderson. 2003. An assessment of the freezing tolerance of urban trees using chlorophyll
fluorescence. Arboriculture 24: 19-27.

21. Rhodes, D., P.E. Verdues and R. E. Sharp. 1999.“Role of aminoacids in abiotic stress resistance, In: Plant
Aminoacids Biochemistry and Biotechnology, Sing”, BK. Marcel Dekker, Newyork.

22. Senaratna, T., D. Touchell, E. Bunn'and K. Dixon. 2000. Acetyl salicylic acid (aspirin) and salicylic acid induce
multiple stress tolerance in bean and tomato plants. Plant Growth Regulation 30: 157-161.

23. Senaratna, T., D. Merritt; K. Dixon, E. Bunn, D. Touchell and K. Sivasithamparam .2003. Benzoic acid may act as
the functional group in salicylic acid and derivatives in the induction of multiple stress tolerance in plants. Plant
Growth Regulation 39: 77-81.

24. Singh, B. and K. Usha. 2003. Salicylic acid induced physiological and biochemical changes in wheat seedling
under water stress. Plant Growth Regulation 39: 137-141.

25. Tari, I., J.Cdsiszar, G. Szalai, F. Horvath, A. Pecsaradi, G.Kiss, A. Szepesi, M. Szabo and L. Erdei. 2002.
Acclimation of tomato plants to salinity stress after a salicylic acid pretreatment. Acta Biology Szegediensis .46:
55-56.

26. Tsonev, T.D., G.N. Lazova, Z. G. Stoinova and L. P. Popova. 1998. A possible role for jasmonic acid in
adaptation of barley seedlingsto salinity stress. Journal of Plant Growth Regulation 17: 153-159.

27. Yadegari, L. Z., R. Heidari and J. Carapetian. 2007. The influence of cold acclimation on proline, malondialdehyde
(MDA), total protein and pigments contents in soybean (Glycine max) seedlings. Journal of Biological Sciences 7:
1436-1141.

28. Yang, J. H., G. Yuan, L. Y. Man, Q. X. Hua and Z. M. Fang. 2008. Salicylic acid-induced enhancement of cold
tolerance through activation of antioxidative capacity in watermelon. Scientia Horticulturae 118: 200-205.

29. Yoon, J. Y., M. Hamayun, S. K. Lee and |. J. Lee. 2009. Methyl jasmonate aleviated salinity stress in soybean.
Journal of Crop Science and Biotechnology 12: 63-68.

\YY

www.SID.ir


www.SID.ir

