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Table 1. The results of variance analysis of Photosynthesis Pigments
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Figure 1. The changes of Chlorophylla in different time periods of cold stress.
1: Naz Takshakheh, 2: Naz Chandshakheh, 3: Jahad, 4: Dashtestan 2, 5: Qa’im, 6: Varamin, 7: Ultan, 8: Nishapur, 9:

Darab 1 and 10: Y ekta.
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Figure 2. The changes of Chlorophyllb in different time periods of cold stress.
1: Naz Takshakheh, 2: Naz Chandshakheh, 3: Jahad, 4: Dashtestan2, 5: Qa’im, 6: Varamin, 7: Ultan, 8: Nishapur, 9:

Darabl and 10: Y ekta.


http://dx.doi.org/10.29252/jcb.8.18.166
http://jcb.sanru.ac.ir/article-1-653-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.166 |

WV rerneessnnesssseesse st 2508 elbeaigs p s itwgd slropSS) g Ml gl (oo i 2 (slaxalS s o 43 oy 55 I oy

AS95)8
w
>

Loz

—— 2l eln 0

Al celu 6

— & ANy el 12
/& M —— Ay el 24
— o

Al el 48

Al el 72

Loy i alisie Sloj (slaojl )d WiSeis IS il yuss Lg) =Y IS
LS5 sV e 9 VOl A Gyl A ¢ Wgl ¥ cpuolyg o (o318 0 oF jlwciss F aolga ¥ cadlinin b3V s lsss 5L
Figure 3. The changes of Carotenoids in different time periods of cold stress.
1: Naz Takshakheh, 2: Naz Chandshakheh, 3: Jahad, 4: Dashtestan2, 5: Qa’im, 6: Varamin, 7: Ultan, 8: Nishapur, 9:
Darabl and 10: Yekta.

Olgise ol s (23905 g 005 g oS D Celw
5 B Closs Ly a Jdg)ls clle tals 4 g )
VIKE @ dagi b oS ang Jdg)lS e ad e
P gloyw il celw VW CubdS b &S il lev o
D JiinlS olsee 5 5 (6 fosne ST Lo} (o
tebie Loyl X9y (A5 0)93 Jsb 3 9 ot odnlie
SAUA Y F olad slacaips 5 b s IS ads ulazsls
F N lacwe; )0 g o0 <ol boyar YF UY loj 5 V-
Wl GlE 0 cuigf 2 g plals Aol cpl 2 5y Y
Celw YA U cels YF aol p ols b Cuwl
0393 0 Juds IS e 0 il ysn &y oS oalidl lasl
Caig oy 55l celo VY cisdS 5L colgs 5ol
G595 9 oaide ¥ oojled cuigl ol 5l pm s Y oled
o) 35 4 D JglS e e A oed
&S sy oo sl e Olalie pl 4 ase b ledl
@ g ol cund l oyrin O e ¥ g ¥ oyled g
g Ao ol ;D Ldg )l 5l 6Vl clald o (e
by G55 plp 0 GPYL Jeos jl e lgie
I sseS clle A ojlad quigy (blie > .35y
PR HPCRELIVET PSR SN WIRLEPVA] N FY R WP LS
S Cuaglis o 5 4y g (oo Ol (10N 08 (391 s
US4 dag bbb Lo (35 20 53 88
0)93 Job »> Laggig)l5 lise Ll jl cllizee (glaceiss)
L9y g wlansly jials g Gl platel ©jge 4 (5
Cels FA 51w 09 0 odaliie (b i JB g plais
9V ojled i MSeSe)S Bl i (dlop
G$) 2 ol e pyieS 9 7 oled (i )3 Ol 5l
alols yo .ol odgs A 0,loub Sy ) Ol B oY 0,loub

Celo VY B2 89l Olyss gy ) JSB 4 4255 L

@ gy Loy 5 009 p dnd gudsi) dod (gl Lopus U5
Celo YW og YA L SLL gloj 90 p0 Ll odgy ilsél
JB sbagloj Sl i @ Jidg)lS Olpss g ¢ oadle
(Blive L) ¥ ojled ouig) dacuis) ole ) g
@ (nlis) A g (omelyg) 7 o)lod slocuisi] o9 cn e
4 i sl Bl Sl @ Léo)lS Glise o yteS s
& Jood e 50 Golds § by &S Slealy olaid] se5
WU lcaig; plod ) il oo alides slacaig} )0 Loy
ORIl 49y @ b S (lie o G55l ey celes
{TA) oS 5 eudsis 5 (WF) oliSon 5 ol cudlis
Sbrasle SIS0 ) Jobo Ol (s (e plalS
bouis S e nlple 93,5 ol bop &) Canglie
o33 55 b eblie Jlo 5> Jbor 5,5 o ol s 3
gaw S3ly )3 Jdg)ls clale T oad cage diue nl 4
o oS ke oS sl o 3 oyl i3S Iy il
cdl il celw VP cusdS Lol o Sials i
5 8 Sl Lo} dom 538 g, olise 3 (535
395 Jlde Sl 4 el FA o )3 base ol 5l
Al alsye ol 65 5)8 blil (e plgiee oS odpm,
s g o3g olyen O b cowd Sl e oyt b
95 Obe crl ) & W3 (Ui ) by Cuglia
Joo jla Udo)lS Gl e o D LY o)led
il )8 Yl 5 0391 513098 0 Lojur ply 53 6V
¥ ojlod caigj o blie 3 el atil 15 6 VL s
18 JdlS e oieS A sylads i ol ) o 3
2le Sl oeles a8 (s Of (pals 08 L il
VY 5l G olS Sy als 4 ey by bcwis)


http://dx.doi.org/10.29252/jcb.8.18.166
http://jcb.sanru.ac.ir/article-1-653-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.8.18.166 |

WY

WAB bl VA ol /i Jlo /el ool Mol ackiingsy

OIS 055 9 Sy Jedg)ls jlade (S (g umgid
e T RIS L 1505 oLS B oA s g 045 (555
5 phesden oVl 5 b pbdl ly sl
yoa)ly GRS w9 M8 gy i alex 5l (Sofgle s
Slapiuge (15 ot cage 395 el (ul & Hle Jood

ol 04 8o, IS s j> s

Table 2. The results of variance analysis of Proline
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Figure 4. The chan% s of Proline in different time periods of cold stress.

1: Naz Takshakheh, 2: Naz Chandshakhe

3: Jahad, 4: Dashtestan2, 5: Qa’im, 6: Varamin, 7: Ultan, 8: Nishapur, 9:

Darabl and 10: Yekta
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Table 3. The results of variance analysis of Malondialdehyde
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Abstract

Sesame (Sesamum indicum L.) is one of tropica plants that sensitive to cold. In order to
eva uate the tolerance of different genotypes of sesame to cold stress and effect of cold on their
physiological characteristics, an experiment was conducted using a completely randomized
design on ten genotypes including Varamin, Qa’im, Ultan, Yekta, Dashtestan 2, Darab 1, Naz
Takshakheh, Naz Chandshakheh, Jahad and Nishapur with three replications. The genotypes
exposed three daysin 8°C and the leaf samples were prepared at O (pre-stress), 6, 12, 24 and 48
hours. The highest amount of chlorophyll a was measured in Naz Chandshakheh, and the lowest
amount was in Varamin and then was in Nishapur genotype after 48 hours. About chlorophyll b,
the Naz Chandshakheh and after it, Jahad genotypes had the highest and the Nishapur genotype
had the lowest amount after 72 hours. The amount of carotenoids, just in time zero and the
beginning of stress (6), a significant difference was observed among genotypes and with
advancing the stress, changes in ten genotypes carotenoids in such a way that no significant
differences were found. The process of proline changes was incrementa and proline
accumulation found during cold stress in al genotypes. The difference between genotypes in
stress and non-stress (time zero) conditions was significant and the highest amount of proline
accumulated in Naz Chandshakheh and the lowest found in the Nishapur genotype at al times.
The changes of malondialdehyde (MDA) was different in the genotypes at all times and the
Nishapur and then Darab 1 genotype had the highest and the Naz Chandshakheh genotype had
the lowest amount of MDA at the end of cold stress duration, which represent respectively the
maximum and minimum damage to the membrane. The cold stress leads to loss of intracellular
water of leaves and thus, the concentration of photosynthetic pigments increased. On the other
hand, the lost water is used to interactions, such as the synthesis of proline and its levels has
increased under the stress. As well as damage to the membrane, causing exit substances such as
MDA that due to these factors findly, the Naz Chandshakheh and the Nishapur genotype
introduced respectively as cold tolerant and cold sensitive cultivar.
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