[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

VAN Sle 7 gt sbed / i dlor / gk sl 5 (55,5128 045 5 poke

PERELST s, b b 4 oS Caglio g

¥ o % . TR Y \ e . s
sehe Olsbo ging A 5 I Jale Cisidans (5352 o ¢ ol (S g sl

o S

5
w02 b Ve by Caglin 5L pokiS o) 5 SFhe g g (0 iy st Canglin il (Sla s s shiie
crboee aipei ez 5 Gloi 5 okt ¢ (Y py ¢ O bl o) (ol ) iy G iz gy pbe logoi s} b ) oy o SalasT
Ll 3 oyt 233 G gy ¢ kS S yS GlAOIAS 55 Ui pid ¢ ol SRlo3T 45 (1100 5 08Y (OAF (O1A sloa ot )
S S 45 O sl g i 5 1,5 (_,Mf_;)‘;.vca wilsio oyl o olomya Coou g cbidd | fazia slose] SSUS 4 ¢ b
Y b (5 S0 il Ui 75 ooy g (L2 5l ia 307 31,5 s dimeys — T glos 4o 3,8 meni il (LT50)
JEE b« Sliway 2 5] 45 Lo pw b il Sl g g ik wf‘,a)lw‘jnlf‘;u‘f_,ivcjbu?‘,b-)a‘ 48,58 4a L“—*’J-’J‘fj’
Slomizns « Sy g 4dsh o (5l pima . o w38 i (LT50) FutiiS dooy0 00 ‘;u,‘,t;ﬁgu)m@f,/uwy, wish
b5l Syl 4o Sy 4 aish ol (glpims ¢ pom bS] g3 s (6 SO ) s g slocisiS 3 oS pliry] 5 4iph L5
--‘.’-’qu—u,:' FHES LA by
LT50L, d,/;dwv,é_.,,..e b i glyima 5 diph T glpms i oMy g (GlEE (Gl ¢ s 5y g0 i Sleo s
s o2l 5T s uS'_:-_,JL;I_A‘J/.(b‘J/J.aL.:-LT50 L ool L>‘<“"“/"‘° s 0 gloacdsh j/ Lol LTS0 .Lisls oL
Ly ol ol (gl pmions 45 A s io ol LT (= +/AA) LT50 L U«(....;[,.ad.' o (oD gt (sLiE oIl G = +/9A)
P Sl et (5313100 s ol iy pgllin (Sl i} 13 ool (5l pioun 05 Sion o ol SEALS Lo 4 ponle
sl 5 ¢ s o Apolis LT50 = VUV °C 52l b bl jy oy bl oss LTSO 5 Lopos b o 5000 Syl 5 5 Sy 5 ai s
ok Ll b by i 935 g prlens LT50 = -A/Y°C L 014

WM;'J‘:?“ ‘;l..‘.é dJ/J:'é (LTSO)J“L:..‘.{/WL;L» ‘ ‘:'U’I’-fufflo‘ﬂ 4 C.AJIA-A ."5-\.:15 6\#03'"

Oy oty ((55,5LES s uSLils (bl el L)l )S Gile gpmdils )
Ol o &l (55,58 saLiils oL ool st Y
CJS L.L'.g )u\.’d‘t}: )..l.g 4:%; 3 C)L\ﬂ‘ C)u:i’v.; i‘\m’vﬂ‘sﬁ cC)L:LJ Cm‘ )l.:.:..b‘}}; Y’

1A%


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

Jla o 53s L <8 Jle aws o)l el 55 500 &Sl

LT50 Slis oyl Ol 53 A5 (5, S5l ki 3,50 lis
Shymma oS i)l ¢ Sy O lgion ¢ 435k S (gle
L ol (St adsb 43 JS (gl g 5 455k i
Kixdls as 50 55 (B LL jasls

Lo b asily il ol S S sdhculis (V) Jo
554 bl s L 1 sl Sialesl 53 edes iyl
Trifolium) 5 5 ;ded o3, VY5 Jloslar o551 ‘f.x_;f
JRVER- PR Ly ‘n.k_'f 3535 dalie a5 )30 ) ( pratense
S 3l il OLalS (S S e e 3
sl ol )3 aaily ol I «oudls ae 5 S by (g)l3 e
e iy (oSS s oS 3l 0LES gl S e
- el QLS ol 3 pslie pB,1 S5l (61

oA (’“‘frsi WY os b, b pasle oUls (A) jasm
35 e S S ol G b Sl s o850 5 Jlaslr
S Gl A e (S S gl By 055
23 g oalinud wlus s xk

05558 Glafns an S—pak ol pldl Sl e
o 3 o xS 3 o 4 Cunslie b5 8l ¢ AL

c el pslaie opl (Sl SR 9 e sS00

b 599 ol g
a8 Sl 5 ol o5, gy Jold p kS 485 5 (55 4 sl
55 5 dd Ol ol o (65,58 0SS O SIS

.J.pjfw)ﬂd‘:.iuﬂm

Jat abesf

G S oIl 5 oy 2 550 Slbi 335 LT50 a6l
b Sl S sS OIS 0> gl ey st SLES Y
S s Lot osls 51,8 OLSl G b a8 1 55 g5
5 =5 S5l b s OIS 05,5 .3l 5 52 4o sleail

sl 03 OIS A > gl Ay (Sl T 4y l5 35S

WAV Sl / b oslat / @l / prb il 5 5505185 055 5 pole

dsdle
Ceglia by Csew sladliua) 55 0Ll odij (4l 2 LS LUl
33 Sl (6 o Soslul o b 5 ks ol i S Al
T W e I R Y e a
5 e s e e 5 o S 5
laialosl 2éw 5o« s OlAE b Olieey 5o JolS Slils
L3 o &S ez )l C’Lo aS oyl 349 403050 s 8Lk
ol Ly liny LS 3 by S tag3y e ) ol 5
Slos S o 53 1) (Dol sl sa Ly g il o g dbese
Ao L SO el o, pe A5 45 ol el 4 kS )
33 by i S 53 < OF s 08l L 3,550 s 44 O
sl 3l Bl 5 0ol gy S gy pb Sl 4850 Slaghles]
(8) ol 55 2]

3 g ool g BL ¢l ol s
1y (L) (glo o ay Conslde Oy L5 ok gl e
L olals Conslie o5 slezeil gASEBH (V) 3505 o 5Ky
g iy s 3,5 bl e iy T 3 O e
sl s (53 8 31 43,8 13 ¢l VWA Jlys (st
Ly angbie g a5 U ) Lol Ol € o ati)ly s0led
G35 Ot S K g OV S 53 3 S (Shad s Sl
NS & Cnslia (sl 1) 00 B SG 5l gode a3y 5 25,5 eslind
L LT50) Slils uws 53 00 Camw 45 oloed s L0
Gl csln i35y S 555 oL 55 (Lethal Temperature50
2 Ol gy ol 3 - ol Loy 4y Caaglie (5 S50
58S e B il glales 53 edd J S 2
e 435 LTS0 o ns Q) 35 5 o e L (s 5L
3 olS i 15 il o 450 55 SNl 5,50 s
3 g ook A3 53 5 ol ol a3 5 o NS
(V) 3 Sl Sl b A5

sl slr s s n )Fb—-‘ 4 (V) oLen 5 Jsb
(559 52 3ediin Y8 ¢ AT (G003 gt nd g Lo o 4y Cunslie
Bliey ¢l 8 05, 53 1) SO 550 5 sl

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

wreees (ARBTG5 b b 4 0k Caglis )

s bt i ¢ (S S Sl 35 o T 51 e LS 00l
400 Ciglons yo Csbow s A5 S Jame 5SSl s
M KA s Ao g 0 3 S g 58S 13
5 b gai S, ol (5,803 (s s (g, S5l
o3lizad b 5 A3 oslial (Metrohm) gy 5 gyl oS

() w3 8 s 25 1S sl 5 Ays 5 Jge b 3

EL(%) = gt X
tot

GI:JJJI_Q‘ U:'J‘JS M))ELquJ‘.L@J ‘_;{!J:Q‘ C.ﬁ:_l.LACtOt

C

25 s S sl 5 a b g e laesls ub,ls 4 52
s plomil edaldie 53 Lo 5 55 Slo S b gl
3¢ S culie (S0t cilises slaole; Lol Jole
Py oS85 o Jele
3 u"'i‘-‘ﬂ
GSeilast 5 olS adsh o sims slenl ) skt 4
s e b b sl Bl 8 5o b b das o Olis &
P WWVA o5 dlu o 15 5550 i3 4 crnb
oz 53 LSS 9o b olas JelS slaS sk b sl
Gy e 33 koot gn Jald bl dsly L s S s
Lzdls 13 e sl 00 Juols b olazdsy gy, &S

Slgoa ¢ b gb U (glgzon ¢ B35l LTS50 2lesl ol s
L8 ( Solesl) gLl 5 adsb A5 (gl y e g
31 454 00 sletiind ,3 LTS0 (58051l (gl . (5 S Ikl
saigh YU e sl aw s S il iolesl sl a
S Jotls . dsh 5 ¢ alad LT B4k 05 e Sle S
a8 o Cels S Sl a5 il Jaa sleail
D8 5,8 Sl s ) L5 - s cell VY 4813 st
yuu;;t,f@u@)ajguuﬁ,aw.mﬁ
20 5 C A ot el s, slales S ool

454 Vo u_\i.:bﬂbl‘,ﬁ)'i Ly a5 .aﬁalﬁgﬂl««:‘-):

W4

u,'.'.__:.iJ.:._v E) Li:_)d.:‘y J‘ uo— S esls )‘_}:9 nﬁlﬁslg BrIE) asls
Jeize 43S 510 g 5 ams ola )3l 3 OIS ¢ Sy s

‘Kottermann ¢ 551) Lozl SELsH ay Jlw Olean ol

L= Y sles anls by jze mbe TIXVIXVY0 slal 4 uiL-.ﬂ
les 53 Celw VY Sde a5 ¢ Jime (S ol azps +10
PSSR i EDPSNCIS WAL PN - WPIEprS
FEPSPTRCIP WL TN I IR V.S R B I 8
A =1 glabes SHCK S ps 5l eols rals L ol 5 il
SOIS 5 sl a5l ol Sl s =1V 5 =V =Y
T SLaOS s 5 b ol slesil SSBT J51s
Ldd e K csla i Sl 4 =1°C gles j 0l
A3 38 ol am s =T (sles 45 sl VY OIS e
e 4SS ay i (ol O (6 e Sl ey g A S
ol (S g 5 odd oL, k5 axds 53 5l e B3 S
13 e ey 3l 0aliul b AS ke OIS S 53 olile
ot S i 55 (S g o3 00 OF 3 48 Gl
A3 8 s (LT50)03,

30 3¢ ey i (LS8 G et Sl
oslizul ( Electrolyte leakage) s =0 2ol 5 (5805l
a3 = WY gled o S 85 a5l LS ol gl s
OIS a5l 5 dd gl slamil SBBI 31 OIS 53 515 5o
3 oslizad )50 (2 A il 5 (6,80l (6l 4 5ad 5
2 sy 5 S o aalas g gad s gl 23S
5 s a3l S gla b Jss 5 g e oS
e > A a0 s i T 2 s Yo e
55 43,55 3 b 55 G 45 eSSl dald 450 S
Al s Sl 13 58 sl 4 )s £-Y (gles s

(S S Cnlta (g Se3last Ol o g e Sl
Ol o ¢ 40 gos ags 31 s el YA/O 9 V870 (0/0 (Y/0 O
S ol Jab s s (e Seslisl LT K sS01 cula
LS5 ( Shaker) suins OUSG oz 2 S ysb 4 b g


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

O 9SS (g Sub 55 e s LS54 ey

3,8 il a5 YO (los 53 55,00 Code il
3bmeslr 8l Lo 4 LT 5 B LS (61685 Tl s
QWS gz 3 i3 oo e 33,5 el (0 gl 3005
Sy gee ds g ehd atlS Al g (lls LA ke OIS S8 o
2 SRS s 1S5l b ol JoIS oSl o b
iy S 1l o o 4y analS &S ol 1 g . 23S
il 53 0dd S5 sy b Ll S 5 a3sb O (6l e

A ‘5‘);0)".1.” r}.)

oy ol
It ralasl 5> () 2550 SLaC3 55 LTS0 ol
Salesl 5 [ sS GLaoluS 51 odl (S5l LT50 (V)]
Jie OLALS 65b G )b 5l edd (6 ,:Se3ILI LT50(Y)] ¢ 55
Ot Wl 551 255 g 0> VIS 55 ¢ [ag )50 5l oS
o= O o35 5 by lai 535 Ole o 1) Lo s 4 Cnslie
5 B gme Caaglin (ghyls OAY 4.5 sl OLLS g5 Cueglin
ceils Lo a1y Caaglie o 2aS 0VA S

3 4alows LT50 (Y) 5 LT50 (V) (s (Koot oy 8
3,15 5529 LT50 55 Ol (godi ‘}f;..._»(..n 4S5 A edalin
dacsss LTS0 sla,Sle awslin 5skiie 4 .(r=2/3A1)
LT50 ,55Lae 5 5, S5 G Olge a0 Jal b3 T LTS0 sl
22 L Sob b s 4 S LSS Olse 4 e il
Ve 55 O 4z 45 € 3,8 3 bl s 555 1SS
b3 e ey Sl (Layles) oS 835+ ool 0l 035
L)l S5 Ol sl e dls oon Ly (Ao + /) oo 3)
o> OLES gl 5 g0 sloome dops /Y e 3 55 (lacS 4h)
e S Loy (6 0y gl 4050 5o aui 535 oS
LT50 (gl B 55 (5uSle dumlio .13 OIS 5 OlalS
ol ol ¥ Jad 43 01 S L3 el

Jab Silesl s (2 s el 5 days (6,850l =
Cmlia s (6 ,—So 10l calises a0l &S sl Olis

WA Slg / dob oyled / ot Mar /b pibin 5 (5550008 098 5 pole

e 5 0 by JUE Sl 4 55 5 e 03,51 O3
£V gles jo cell VY a0 ) sl pycel o 2
3o Gl 5 ey badsh L o3 8 15518 Sl 4o
e S b s i) p sladd b dd )l sy
Sla b 5o 5oz Slo LS 3 0 L 1,55 S5
A8 5 Jgdows a8 e LAS 03ls (gl Sl
ain S ) ey A 4y b g8 a5 (Hoagland)
o203 el e Bsb jled Lo g il A, ok ladisb
O3 gmad sy S o3l Ly 5 el Cdlanly Sty b3
4y e Sl 85 s G do 3 00 O 3 &S e
(V45,5 oy (LT50) L35
Ll et 50 S s a5k O Glstn (5 Sl 6l
PSS a S c igad 53 besl a5l e b 350
J«_;,Lﬂ)-)-ljzp&:ur_:;.uc,.zbﬂmﬁasﬁo;‘yu
75055 4oy 5 ¢ whad 455 a4 s (VL 5 el 4
3o A3 8 s l8lur Gges a gladishb 5 S,
Job s ol oS alacsl b baped ¢« ns s
a3 A o cela YE Sl 4y 5 Ay S i 5L S
s i 05y g Mg Sl B b S 515 518 il
Slesliul Uy 5 ¢ (6Bl o /o) g s Uy LaS
Va5 s S5 885k Ol d)s 25 sladpe b
Bsb 5 o5y -4isb u’—\—z-'»c);x\

b 5 ooy
Sy 7 o= Sa das o) <\

45 ,b ;_j.\.a)a =

&y Slaoy =
3;: F o0x

L ool dal 8 55 Jpdoms slaiid (6, 805100 )

3 5 S Sl e 50 5l OLalS sladd b by

L s Sl ol 3 5, L 0ad Ol 5 S

asb Jpdowe (Lalkd (gl g e ¢ i gmhy 2l oK

s o 3aLS plis s Ola Olas s (F) s (g S 310l
NQYJRVEIK SR

pam b))
o s Ly ()5l sl 5 55 S 5 sk T 2 61

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

wennes (PEELST (Sl ) b e jon 4y puiS Cnglin ) 2

¥ oY e il sbhesls 40 gl aodhs N e

Salesl ojles cv (ir) AdF G5 S F —
¥ YUY YYo™ RIS Gob 15
VY £/41 ALY gAa LT50

Y \/+g T CAVYS Lo b G5l Tl 5 55 35k

\ Ve v/ NPy b b il Jasl i 55 S

¥ \V¥A A o by b (8500 dail 5 55 B4

Y VY Y11 \/veaT Lo b 5Lt sl 5 50 S

Y 4/A Yi/y0™ VA TEAT oS plis)|

! 4747 o/ve™ - ol 0les 5o (2o, sl

wERE | RE

)h&uﬁ,.ﬁj'/"\ )'/'\ Cla.‘)a)b@u._x:jq:ns_,

(LTS0) swis /0o sod

LT50(1)
H1.T50(2)

.8D 0.06 =1.38
(LT50(1) 3LT50(2)

o E L P i
Ly O SV B P

w93}

1700485 OATAy 0AY4™y oO1ALT,

(LT50(2) ¢35 b3l 5 (LTS0(D) Jof abesl 55 aallhae 3,50 (slacs i3 LT50 phlas A S

Ao y3 Ol i 338 e ciled e b Sl O m i
(F dpdor) L35 ot S0 sl (2083 sl 5
Sl Ol 38 Ly (S STl colus oS s e 0L
SIS L s b adsl slacsl B s Sl ol ol
2B FUR = W ,u'rs SN colaa i Ol

A

S TN NP A cl:_.u); Sl e gl S SJ
L daie O Johs 55 ol il (28138 Ol Sbej dlols
G AN 5 Ams r ¢ S S a3 0o
ol oL S il &S 5 Olej e b M8 e 5

555 edd Sl gladshu s (gl g B a4ls LS eos


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

e (V5 000) Ko 01 Sy, sl il L s ol

23,ls

34k O (gl yomn Ol (=47 V0) (5 M3 frn (S
sds (r=+/VA) LT50(Y) 5 a35b O Ols 55 5 < LT50())
None LTSO Ly &8y OF (glymn  Siyen (0 J gk A3
3 G Se il Olss e Ll 3 51 30 Ll 5 e 4S 03 4
0529 gk 0352 Vb &y 42 5 1) Sy o 51Ol s Ol
Al (b 4 e S

Slags s S s s O Glpmme bl 425
OLES (p g Siale3D) Lo b (5L a2 55 s 0 3, 50
G e sl 45 U (gl smmee Blond 5l i s 45 2l
oS Ol (gl e 45 dams o OLES £ Y (gla S5 L l> oa
alto Slata s 53 bl o SRR Lo 4 0T 00l ol
S s absh Of Olgme S2alS 48 ol 0l 0d 30 01,55
OV 3Y) ol b 0 Canslie 2l 53 () (Sl

2S5 ash O gyt Ola Sl ixn (Ko o
(0 Jyd) 25 edalie LTS0 b b b (6 8500 Ll 3

byl i 55 a3k 53 Jgdone Sl Oljee bty 452
23 Laga g5 48 doas o 0L« (1 Jadr) Loy by 35l
Loacas 55 o S ils o b ()ls fme oglis 7Y ek
O 5 Wl 32 p5lin 035 53 S ol OF Sl (Y Jgux)
YL e Laid Ol 51 500 o 55 4 o
31 LT50 b (503 jnn (Samspt oo ol i Sl 555
L0 Jsd)

aS ol LS cl_:ftl_.&:)lqiaﬁféumb ol a5

b)‘.) b).;.-j/ts)bu_;:u(')jw O D88 L;Lhk:,\::yj UL:F

53 LT500Y) L 5 LTS00)) Ly olS ¢lis )l alaly . (V Jskr)

(0 Jgdzr) Al g0l Lo e (o 1 3 50 LB 55
FLisl 5 Loy ay Cangliio Oboo (513 e 5 (i (S
g slie slaci 55 45 (5sb 4 d(0) ol 0l 1S ol
o A el (e 335 4 s (5 5505 pli )l Lo
3 e B3 (a8 VIN) BB (35 3530 53 ks

WA L/ gl aslad / ot Mo/ (prb a5 (5550185 058 5 pobe

053l Ly (5 Se3ll (sladles ey S - 245 00 S35
Olaj Ols (gls e o3l oS s QLA (Y J i) (SSbs
S Oba g Femalin 5 2l 5 5omy ety 5 poler
0915 53 51 ey sl V0 Ui S s01 culia (5,505
el e O Jls 53 (S slaki s

Clha) 2 2 S sl 5 ds s Sl (ghtuny S
23 §peSosldal Cidie (slaole) js Lacs s (S S
GSo Mt oS ol 0T (5L sS Jsdm ol ol odal £ J 5
OLis ) a5 Ole woslis Il 0laj L3 (S0 colia
Lo 935 (5o S ¢ oy 5 poler SOl )3 e ol
SN oinn L5 45 05 8 amn Ol o 5 Miten o 4l
b gabse ot ¥ JS3 000 55 o2y 5 poler Ol Ols
e e LIS sl

S ol ol S0l poler 0oy 3 i 55 (s S
S =Spter sl 505 gl 55 b OV 5 Ly o)
Sl sl Olie o S (Sl (35 33 ol 515
R A 93 3 At e sl A Dy g
5 2230 SLd 55 90 1 ey st L2 lL
L bl 3r 03 (Al a8 ol 5 Ol ee S A 15
b i s 45 (il o Al gl aslin Oloj L3I
G5 Ol did s (Saesn . (¥ o) ol 43 5513
3 Ui ot} st edasolis (0 Jsdar) LTSO b a5 xS

Bl s g adsh O (gl S5l g

Loy by 500
L ool Jaal 13 55 (g 2 3550 Sasi 835 bl 4525
sy oL & s adsb H—’T Olsame )5 (810 oxe Cogli5 Lo j
S sls oL (¥ Jpdr) LapSle (gduey S . (V Jgdr)
Ol Do dyliangzr 9 OO O gmad Loy 1 5lin (sla 35
) Al ol Glacas g5 g hsls (5 2eS S s 4k

.M)b)j_é-ﬂéﬁ:ﬁfﬂj{e)lag_j,_;\}:a»jhﬁ/\

YAY


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

....... @@b}iéh&jjlghﬂqr-ufu‘,uﬁ sy

SN By 4 s 3500 SR 55 Sils damslie Y J o

Sl O gl gl el STl Ol wlges  LT50
Lild S, Ll s agk oS PSS s S, s s agb sk ) .
WIS Dt (M) Dl ols Mol M (mgg)  OSSL FER
ol gasd TGl e gy oD QLY LD
ALY AR Vvg® Ve va. A1 O™ VoAV v Ly,
AY/4® ALV 2% VY Ao VAIAY® iy —von® s -
Y7442 AL A8 00/2\? VAAY va/a \TV/A® et oAY
AY/o¥? AY/AY® Al At vagn Av/8o™ YA ~1Y/0® VYoo
ASY4? AVo® Vi 04/08" AV/OA™® AN yyad RO Yy
AY/o? Aorxyehe Al Avpre? Avre® AVAR® VYA -y e
IAVARS Aojy e Wi? VA/04® Aesrge AT wenv? —1ene 5L
AY/YA" ALY tha AVIE vave® Avo® nv® “1a® oay
AY/ R AoV 474 Ve AV/YY? AY/YF? yrvy P - oA

'M)‘?ul” Cools LBL dzes S i r_'aj>-g_§__»(5\)b45$\.a*§jsj‘5ho:§;l¢

e A glia (g S5l calise sob) Kile dwglis ¥ J g

& ASe 31l Olej Sl Lo
Jsl AL
P> YY/Va
o £o/vi®
eolex a7tk
oy Ty

L0=2740) i ji oa b (613 snn sl it S 2kie G S sl 4 _playSibee

(Js! g:-ll‘).b oS 031 Calises sladley s S S Calaa Ol Kl dwslie 8 Jgda-

s O polezr Obes po Olej po> Ol Jst ol G )

oSl A oSl A Sl 7 oSl 7 ke 7

VoY c Vst b 1A/TY c a/vy c VIA a [
Yi/4V be Ya/10 b VA/AL be \EVaNY be VY a s
YA ab 04/Y0 a Yo/14 ab Y. /0V abc VY0 a OAY

14/0 a AL a £4/Y) ab Yoxv o abe VA/Aq a Y
VAN a ACVAN a Y4710 ab Yo/t abc \UY a VYoo
MM] a VE/AN a YAIVY ab YENY abc VE/T a 0VA
AVEY a AR a £V/Yo a YY/AA abc VLRt a =
AVAQ a AVYY a T a ooy a \RVAL] a 04Y
M/o§ a AV/Y a 14/1v a Y. /av ab V140 a 5U
AY


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

VAN Slg /sl ot / ot dlor [ pred palio 3 55058 055 5 p ke

\.nf,a43(&?@}&»\"3"J\,Lshu:ghji)bw)ﬁ:)ygu.p ‘;:-—ZVA .0 d‘,..\:.-

Ve 4 A v 1 o § v Y \
\ LT50(1)=\
£ 23
\ <AV LT50(v)=y
vooeax” ase” &k LT50=¢
voooamr™ oA ™ el Ol 53 (S S lan =t
\ ot oW WAT et Ll b Bl s 6gb Ol (gl g =0

S PP 7S WRVE YV SRYZS & W RO AT W ) Rt U P Py

\ DY T S ITA XY WY e AYE 5L s s di g O gl -V

\ JONY e e YR —e0) —/0W —/00N —/0W (5L kyl, s S o (sl ga =A

VA e =y —esed —oan ot oava’ - B b U5 (5l goe =4

Vo CuBEY —o AT /YA a/eg8 /o0 oYM STEA L H/TVO e/EeY oS gyl =1

M)}\_’Odla:?“cb—&)))‘ﬁwgrl;jq:**J*

100
80 1 R
e T
80 1 b S|

- 70 R LY
-a% 80 - A 36
51 L
9 s0- ’3‘%

4 woffles 4 Y00 45"y
2 40 s QAT 4
_\\"'

30 4 s gRY 48 5
20 1 emsasn 0 YA )
10
0
Jal olej P32 Oloj Py O3 polez ol ey Oloj
(szaeb) (& 8" 03001 Glo3

(JJ' u:‘iL‘jD wakisee ‘shbhj L) asilae 3,50 ‘5‘455;.;‘,35 ‘;‘.',_ijﬁ‘ u:{,‘; (:)‘}:A Y JSJ:

BElis oy pe 4o oS 39doms ol ol Olge a4 Sospm ey gl Gl Lo jenr e pslds S Ly
5580 = o) OiJ:H‘r_J,&LTSOM.(%)wl ks b s oS i dady ¢ JS sk 4 als (e Sl Y/E)
Ll by g md)l S5 R 9 6 Comeh Wl y e plie Q) ot s Loy 4y Canglin Ly Qs
ot 1 oS 5 ol o yn oy S LTS0 cpl gy Jraond Jold LB} s Canslin S ol 35 ms b
Syes 5uS HLTS0 Ol pod o2 650 o0 5O p Em o S35 S Oy Sl sla S
LW,ﬂa)Houvop)>6ﬁt&éﬁrm)>g Sles Iy e ol (St g adgh 0dd pdad daglen

AL


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

wsoses uﬂ@.ﬁa_bji ‘5‘.&‘;-_9) L Lefa “ rv\.g e glan SR

R D e s e RSP PSR

(1) & 5 T Slgame

(1) Bl T (slgime

85

84

83

82 il poe Byl pd
" u ISR
80- LSD 0.05 =138 ke Tul,s 38
79 - LSD 0.05 =275 _bjle pae Jal 3 5
78+

77

76

75 ;

Yo B guis 1700455 0ATAS, 0AVAT) OlALS,

i 93
(oY SalD) Lo g b5k e g ol dual b s addllae 540 slacai gty S Ol (ol g Kl Sialed ¥ S

88-
86-f
844"
[ il pas daf o
82 ik pas Blyh
it fafyh
80+
LSD 0,05=1.93 i3l i )d 59
LSD 0.05 =2.30 il pos dulym 30
78+
76 1
74' T 7 T

bbwgy O (Ve 3 gali- VY0045 OATAT) 04Ty 0VALS,

w533
(oY Sabesl) b 4 55 48 5 ohobe Jarlp3 55 aalllas 3550 o 55 Agb T (gl sone S ila pRaled £ K2

W05 4 Q}AVSJ._J:A{‘JEJszﬂij‘,I; S ol ¢ el LgL;;LbL;)l.\il'__fijL_ﬁa_(‘&:J}JL__ﬁl oSS Ol ea

_r)‘jji stL".’.).r'?""L;!li).)l)b.)L:‘“'f d_bﬁ; ()J}Jﬁfﬁ.};} o)lJULLJLTSOl_a‘) ‘.5{1'...1(,.& d-g_,:.i:.:c@.ul W)&i}a’fﬂ

‘A0


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 ]

[ DOR: 20.1001.1.24763594.1381.6.1.7.4 ]

WAV S/ Jilostedd / ool dlor /[ gnk gl 5 (5505188 055 5 pobe

Corgn oS d Oy 551 S S 3l (5,50 503 b 45 5050 b s g Canglin sl 2ol 03 Sipie Joa) ¢ Db

b s by OF o slie Olge Olgion 053 O 35 oy OLSal hay el 039 o yten pb c OF 3 0930 ASb oo

9.

2 g03 o5l iy S o el 3 SIS I 55 slages 53 ) ol 5 eslizad

oalanw! 240 @L&A

Andrews, C. J., M. K. Pomeroy, W. L. Seaman, G. Bulter, P. C.Bonn and G. Hoekstra. 1997. Relationships
between plantinjg date, winter survival and stress tolerances of soft white winter wheat in Eastern Ontario. Can.
J. Plant Sci. 77: 507-513.

Bertin, P., J. Bouharmont and J. M. Kinet. 1996. Somaclonal variation and improvement in chilling tolerance in
rice: Changes in chilling- induced electrolyte leakage. Plant Breed. 115: 268-272.

Dubois, M., K. A. Gilles, J. K. Hamilton, P. A. Rebers and F. Smith. 1956. Colormetric method for determination
of sugars and related substances. Anal. Chem. 28(3): 350-356.

Fowler, D. B. and L. V. Gusta. 1979. Selection for winter hardiness in wheat 1. Identification of genotypic
variability. Crop Sci. 19: 769-772.

Fowler, D. B., J. Dvorak and L. V. Gusta. 1977. Comparative cold hardiness of several Triticum species and Secale
cereale L. Crop Sci. 17: 941-943.

Fowler, D. B., L.V.GustaandN. J. Tyler. 1981. Selection for winter hardiness in wheat. III. Screening methods.
Crop Sci. 21: 896-901.

Gusta, L. V. and T. H. H. Chen. 1987. The physiology of water and temperature stress. PP. 115-144. In: E. G.
Heyne (Ed.), Wheat and Wheat Improvement. ASA, CSSA, and SSSA, Agron. Monograph 13, Madison, W1,
USA. :

Hommo, L. M. 1992. Hardening ability of some winter wheat, winter rye and winter barley varieties. Norwegian J.
Agric. Sci. Supplement 7: 39-50.

Levitt, J. 1972. Responese of Plants to Environmental Stresses. Academic Press, New York.

10. Pulli, S. 1994. Conductivity testing for screening the winter hardiness of cereals, grasses and legumes. Nordisk

Jordisk Jordbruksforskning 76(2): 58-59.

11. Yoshida, M. 1994. Physical state of crown water in overwintering wheat. Hokkaido Nat. Agric. Exp. Station: 49-

52.

A


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.7.4
https://jstnar.iut.ac.ir/article-1-11-fa.html
http://www.tcpdf.org

