FAYD s IFRY Dlis el 0)led cpsler o ¢ LS bl
WA /A tllie 3L s
WV Y/0F Do g1 656

WANFIYA Gl 5 gl

RIS 05 Ol 2 0ligs 595 9 boyw Ssloy F1 () y
(Pistacia vera L.) 4w ool 21336 s ksl 9 Lhewydils 5

Olol o g3 5155, ol ‘&DLJC‘J@{ Sl e
Qljll c[)b; L,Jhl: Ll a\i.f«ilb Ar}l& oIS iils c@uc,.«.:) ojjf

o

5 op QLS 1 (6 s S g 350t 1 (815 DY s 5T il o s ol S0 Lo 25
Ao SV 5 slales 505 sLajsy d b ome 53 S S olF 4 53 45 Lo 4 3le 0T 5 3y b
0 oale OLaj 45 o ydans (Slacbs  dins SRl s 53 1y sleasl 5l & Joows 355 oo ool 4> )3
Lad 380505 S Lo 5 laltd 5listLn o3, S mamnd Jobis )3 0355 on (ALS (sladshoe (6, KT Lol 457 Lo
Glabes 5 ae 534S Cul (6 65T bl Lastls (o555 148 (Pistacia vera L.) aze .48’ o Cbli>
23 (e 05 0y = 0SS 555 dsb gl slad ST e imain nl 5303, (o S LA s e 50 8
25b 15 05 0Ly Lo SLad 48 315 0L ol s o (ol o5 4 b o155k Sl Lt s 5 el
Ol = 410655 555 Jgb Slasless 1SS grn i o Sl 31 ol 4 S (ol 3 80 ras 53 (6l stm
0l (6,555 ,80) JUslSTlo s ¢ 55 s ol (Sas 0kd (913530 OLALS o7 T 513 o pns 0
)_15;,'1‘4_;._,;,;,oﬁjﬁJ@,;,;u;.\_;)om:fwdtwu“.u;owuﬁgg,wsu@g
3 b Sl 53 05 0Ly O n 457 315 0L sl (b plowil g lo o OLSS 5lad 153 03 a1 Oy Ol
5 S s & S 0ks 153k OBLE 55 e jor s 1 oy it

%J)wcbﬁ@QJLG“U;)'})J}PL&JJ:AJ‘% :éwgslﬁbj‘,

slazel 5 (5], Kl amy3 VO U i) 5, slales dodo
i A5 glie s (o) Kslw a3 Lo 3l 2aS) 5 aS cul Lol oo fole &G Lo pu i3

LeT 3l (ol a8 6kitn Lo 0 Joowio Ol e 2 ks fl 5 A8 s gdome | 21y DY s
G b 31T 5 e el 3525 b it slanil 4 fasue Jeeos i 51 0LalS sl 0LalS o Lsl e w5 5

AR YV e osles frezanejad @UK.ac.ir (eSS s S Gy SLaS 1 5 S ks i


www.sid.ir

WY Ol o3 5lgr ol o)l Jlo ¢ ALE alids 5

\nd

G 30 Olws) 53 LB Ll sla 3w 5 LT o s @
(Puhakainen et al., .55 o slassil slables 55
slaas £ i (Pistacia Vera) ST, ys 4w 2004)
oy 4 e i opl Sl Pistacia L. o oo
P. vera .c_.lSapindales «—./, y Anacardiaceae
Pistacia L. i 53 gsluadl 1 5l o go oL\
asls blst ay Lss (g mmn 8 Gblia 53 5 S
3 S e e S S
5 St b e 534S Sl OT oS bl el
(Tilkat and 5,8 o 5l,5 s 3 o 56 5 (slales
09,5 —m oyl sLa5 s, Onay, 2008)
(Late Embryogenesis LEA la .55 5 51(D-11)
ale OLalE 5 o5 51 ke gLael s Ebundant)
sk a5 ails O T OWLE (s T 8 oS
Ulod s oy & (3413 OLS aen y3 o gas
ol 4SSl osls Olis Slalles . Cwlods gluls
5 el 05 GOT e S 4 b5 5
Esb S Sl ms Ole) 5o 5 Lyl y1 5 ST Jgloee o
3 o5 o Si clo o 3le) N oo Usb (5,8 T
S o Bl Jghe ad Sgns Sbe 5 alis 1 (.
0 eSS uS 4L JIs5 (Battaglia et al., 2008)
OLSes 5 YakuboV Low 5 (PV-dhn) au -y ydes
L I CDNA aiwy o dns 05 s glulis (Y+20)
(Open Reading ORF ¢S 5 5L i AVF bp
ael el YW U 5 5 oS 5,15 %4+ bp | Frame)
M(\,;;,;Lglwai:@ﬂw&,w@.\sb
YO/A 5 g iy s g s Sl
Cerl K 5 5l iy s 315 05l oS

a5 5, Sl a5 L (Yakubov et al., 2005)

a3y« (cold acclimation) L w4 osle w0 T 3
3 e slales 5 0B S slaa, Jsb o ,me 53 5,513
sl oo 58 o ol 4z i (YL
lo e 4 osle AT 3 kias 153l 555 43 1 sles!
(53 Shae 5 glimdi 5 65 5 S i s
OLals e (ks 5 5 (Jan et al., 2009) &l
o o 33 Sl 1y oy as Sosle SUl5 oS Sl
il 3,505 OLalS (s 03 3 gt e B e (a9
il LT 53 sl a0 oo s L5 oa St
o o 205 4 olS el o gane sk 4 bl o
Qbauwfw.:ﬂ@md@%f
=04d Caew 3l i) (cold  acclimation) b .
sl YL 5 0w slales 55 &S ol (prehardiness
Cde) pgs ddo o s s i) T sl el
Do e 33 6 S 150,83 ¢SS 4 (hardiness=pus
J=o87 0 5mn OT 5l oy 5313 5 e 5 slales
2125550 (GLL 5 p g dl o LT 0 s 4 Jus
o 3le D 4 ol 285 4 (deacclimation)
(Ol s 035 40) OLalS 51 & ool Ol
o Jeos U )15 5L Lo 506 S 555 I b Sl (S 5
05 3l et 5350 3l LalT sl 55 4 Lo e
55 3l i Jaond G35 b 04 b 5 1m0
4T (Janska et al., 2010) 55, o Cws 51 LgT
(Lo 225 4 oL ey S alo 50) Lo 4y o5l
330 dsb 2l Il ys .Sl jedeie d e g3 Juls
Sl g g e S slowl y b, (i g Sl
23 ¢ 3 5 g 0y 3 Slezil 4 famg 53 ol g
33 SLales (5 me 53 0lS (6,813 L p g al e
OLALE 55 slezsl 4 ooy attis c3lazsil (glales s
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(Pistacia vera L.) ai odd o155L sla bl 5 laca jals 53 op ydans 05 0l 0B 58S 595 5 b Slajled 1 oy

M GLET =8 55 p—f/\ G35 s 2
54 Lasmls s 5 ¥ mgl™ BAP+: /Yo mgl™ 2,4-D
Jmol o 5 a5 O/4-0/A d 53 J gloms 4yl
Sz 55 Ksilo a5 VYY) (glos 53 4dds Yo ke 4,
9 031l 4 6 S S Ooladas i oIS 51 Jaas] ¥
Cws dg aale S gl lalE 51 e sl )
FO s & el iST e (0387 Ssteds Gl LT
S 3l e 5 DS b g Ao p3 Ve JSUI s 43t
Jgdoe 53 42ds Y0 D sy o il ke OT L
NAY 5 Pl sl 4oy 0 e IS
ol ;bie OTL LLF LY LaciSTus am §
BUI 53 b gas b S 5 5 S laoe (65 5 s
a0 e g oL Kl a5 YO-YY (clas > i,
A plbs, Colw VP (g5 0,93 5 oS s Yeee
SLeSo azia Y e yu § 5 LU cels
AL Sy
& low

slac—uhasils o Hlog plosl ) s bote oy
VD Gladds o anle &S5 sls 1350 sla st Ls
VP (65 0095 5 3 Siluan 53 F (slos 55 555 VF
s ool 8 SOLCslA 5 oliy, Cols
slachails el 55, dsb sl planl ) s-be
Vo gladde wanle ¢ s o550 slajlus L
CelwA g oldy, Celw VP (650,93 53 59,5 VF
L o3ls 15 o Ksile ax 53 YO (sles 5 SO,
ST ol

Ol 56 & &y o yeps S0 oS S 4l JI g
NADH o} 5 (accession no: Y07600) Kol &
4. (accession no: HM991263)dehydrogenase
NCBI .. ;(reference gene) s 05 Oy &

A ol e JUT (ian 5 OIS e 25
(ol Ol (5 b o Dyl 1 oS e olS
3l iy Dole T3 55,8 55 Gy 55k o)
(ARl e EL (e Ll o0 AT (nl 4 ey
oS ey dsb sl slajles 3T 48T Sl
et 7 Ay, SB35 yhas 05 0Ly
P03 dg podas 05 LT a8 555 jateie 53455
03 g oo Ol Oltn3 3 6T (693 8 L 555 Jsb cla
Slophl oo I UT & 355 jasde (e
J'_:safj_g.usu)lf,uux'pc\,u\);gom;ﬁ)lf,uu
2L OLalE 4 e OT 51 s b o (63 Shae
LIl s o gl slagal Sl (Sas 0ds
53 BBy 03,57t SAS i Sl lis i
Ols ol e L5 51 (i VItro) aii 45 5(iN VIVO) o 4 5

5 bl OLSS (glasles 31 s 05 !

by 9y 9 3lg0
Sy plals culs

wng DLidiosd a0 1 (oL 03 ) ay slaydy
23 AkEs ) S w bayds (il 4 Olosid ) 5o ) 4aS
Sl Joo sy SS BN (WVT) gl
23 bl OT 55 Sl YF Sods a0 s (il
e alS a5 S IV bglie ol saolalS
i 550y Sl b abdS Ll d s bolalE s
R | PR TCIUR [N S WP N
S5 SOU CsluA 5 ol Colu V8 (g5 0,50
s (LT Ol 3 5, &S ad &
Al 30 VLS Culs”

MS ol CiS Lases coslawl 55 00 CiS Loea
53,5 ¥+ Lol ea (Murashige and Skoog, 1962)


www.sid.ir

WY Ol o3 5lgr ol o)l Jlo ¢ ALE alids 5

YA

(BIONEER, AccuPower® RT/PCR PreMix,
Jde ISl ge 5 5 S 5o Tote by b Korea)
(MJ Mini Personal Termal Cycler BioRad, PTC
93 355 g0 0 kd o J clad o) i oslizul (USA 1148)
plonil 5 CDNA i (gl 03 3lge oles glls &S
ST ol (51 b elizl 4l Aa PCR

el ol aJJ}T\ J_g.l>— BE] PCR

s ST alwy 4 PCR s o | ol aali Y Jsls
YV asbad 5 o s 05 1 65l St VOF asdad ouiS i
;,;@J._{uﬁ;uwt_.a;\&ub.c_,,fo;;lwp@

Sl o ol ol
(c) (aids)

| adgl bl s qf )

. Sl g qF \

la 55T Jlasl 80 5 bY \

DNA oo} 0 s s Y \

| sl oL bb Y v

bodld s

Slesliwl LPCR 28715 5 o i85 Ll od
Lo Gosls upw . AeT s 4, Totallab )‘J'.é\rf?
S sad 50 05 Ol O e s e (gl lalil il 4
PSSl glaals L e T S eslizal b las 5 dals
Oliabl o -2 L 5 1V/0 &3 SPSS e 5 Lo 5
D3l 31 o3lial L Ls jls a5 5 4y lin o3 40
L iolasT js s (e Y1V i Excel
A a3 8 L s ) S5 awRT-PCR

el
JS RNA

£l RNA Gl 00015 31 ol s
Y9+ 2 Jpb s LRNA Gl o sls 0lts s

Sl 5 3l eslimal L La SHLT (o b s dsan 8
Al o GeneRunner s BLAST sl jile =
(ol 25 Sy g a0 ol b gla ST Jig
S b bw g ods b gla ST i OT 51
A plnil O3l
Dehydrin Forward 2:
5" ATGGATATGGCGTAGAGAAG 3’ TM: 52
Dehydrin Reverse 2:

5> TACTTGGGATCTCATTCACC 3’ TM: 52
Product size: 156 bp

NADH dehydrogenase Forward:

5> GGAGACTCAAATGGTGGATA 3’ TM: 55
NADH dehydrogenase Reverse:

5> ACCTGCTAGTGGAGGAAGAC 3’ TM: 55
Product size: 216 bp

O ol Wl
Seslial b yles 5 dals 0WlE 8, 51 IS RNA
(Qiagene, RNeasy Plant (RNA i oS
oS T s b Mini Kit, Germany)
3 e Ll b ey g Sl A ] Al
L g e 55 2SSl gla 35, SIRNA G ble s
(Eppendorf #4¥Y Jus ¢, 55 R B R
8l 5,535 751 s AG Biophotometer, Germany)
rt_,,.;ié\,_{.,\_;nu;_w\u,n,',,L_fmjéw
Aald OLS aea Sl eks =1 5zul RNA I RT-PCR
s b il (o U7 ) ole e 4 5lad
45,8 b 5s gl gs (Lajles 5 ald) 650 o 6l
233 oeodens 05 sla ST LT 51 S 5o & s
(internal control) _Js1s dals ol s 4 ¢ S 4
A3 a5 yNADH dehydrogenase o5 sls S 5T
(lad> 0 ¢S RT-PCR .5” 5IRT-PCR el g1
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(Pistacia vera L.) aig odd o155b (sla,lusli g et yails 55 o 5duas 05 0L ol sS 595 5 ko Slajlesd 1 )

Dy SIS 33 1y ydd OF Ol
Sz 10F anba 25 RT-PCR I Jool> ol
Ly 5k S VAP amlad 5 s 5 dens 05 810 1) 5L
Glrosls (¥ 5 ¥ Lo JS8) sls 0L 056l
s) Totallab )l 15l 5 51 48" il Sdd 4 b s e
4S WUsls L cdss g edsT Caws 4 (Phoretix 1D
slass 5 el OLalS aas 53 o 5o 05 0L Ol s
05 0l Ol e 487 i 0305 OLES Cpiman 3 OLSS
VE SV ) ol slalas s S o ybas
L eodls (sla imn il 31 dal ol 4 2o G
Slasled oo 05 Ol Ol L3 (S8 (Jls ()
Jsb glasles 5SS ot i oy (gl o Calibes
VE 5V K ) G ol 3 0dd bl o5 S 5,
YO la JSK8) Bl o sias 05 0L 651 Gy

(F 5

C SDI

M
—
-
-
-
o
.-

AL dw jglm g /2 V=/0F bw g job 4 e gl
odasOLis 45 agsm) BRNA & 8 K5
RT- plonil 51 ot 1zl RNA O pllae oS

quuﬁj))LdejdjjcwtlaﬁfPCR

O UK

28S RNA

18S RNA
5S RNA and 5/8S RNA

Dless 535 V) slaad sad 3l (oS5 (650555 o -V S
\ )})@de6})Mng‘°MC‘J*“‘J§RNA(L‘f”
(1kb DNA ladder, Fermentase) J 5350 S5Lis M .ds 53

LT1 SD3 LT3 SD7 LT7 SD14 LT14

StsM .C?fojsufj&T)‘luus_Al_,%;)‘l_,q&;.-niuJa.SRT-PCR J:Sl,ﬁytﬂsu.uw;),;};ﬂ@ﬁ-vp
5aoY LT3 6l S 55y Jsb 55,5 SD3 tle 55,V (LTL 60l 58 55, dsb 55, ) :SD1 tuals :C (Vivantice DNA ladder) J,SJ 5
(SD: Short Day, LT: LOW ¢le ,w 55, VF :(LT14 €05 S 55 Jsb 59,5 VF :SD14 ¢l s 55,V ILT7 b sS 555 dsb 55,V :SD7 ¢ls

.Temperature)

wWWwW.SID.ir
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WY e o ler o)led cpsler Jl (A i \L

3000 bpa__

2500 bp —
2000 bp ——
1500 bp —
1200bp — M C SDI LTI SD3 LT3 SD7 LT7 SDI4 LTl4
*1000 bp — -

900 bp ——
800bp —
700 bp —

600 bp ——
* 500bp —

400 bp —
300bp —

200bp —

100 bp —

IS g0 Klti M o> 05 sl ST jleslial b g3k i \0F a3 RT-PCR 2571y 51 ool (glantil L;;),;,J:Qt@‘.._;-rg}i.:
535V SD7 ¢l s 59, ¥ LT3 ¢0l5 58 555 Il 55, :SD3 ¢l v 55,5 ) LTL ¢l S 55,5 Jsb 55,1 :SD1 ¢als:iC ¢Vivantice DNA ladder)

(SD: Short Day, LT: Low Temperature) ¢l jw 55, V¥ LT14 b S 55, Jsb 55, VF:SDL4 tha s 55,V LT7 b 8 55, J5b

(Pixel intensity) <k <ad

C sD1 LT1 sD3 LT3 sD7 LT7 sb14  LT14

&‘H‘ u;],lﬁj—*" L;LAJL«.;JT‘): Qj Q\:; Q‘ﬁ.ﬁ LAJ.WJ)J \¥ )V Al ‘s\AJL«.‘;‘,MU 6\#\'...»34;‘3 BL u.:)-l:.h} Qj QL;J Q‘j‘:ﬁ—? Jg;v
hU;‘jj)d}Ja‘jj)\ ISDlSMLﬁIC.&b&QL&S&}wML’Z4.[wc\};j}Jd}bélﬁJw;\):)beMuQg.r.dtsﬂb@a
d}.bj)) \¥ :SD14 GLAJ_..»/)'})VILT7 QaU;j)Jd}_]oj)JVZSD7 QLAJ_M)')JY'ILT3 eab‘;j”d}bj,ﬂ':SDS e\.ﬁfﬂjjj\ LT1

LSl ol sme M e Sl 0L 35~ (SD: Short Day, LT: Low Temperature) tle yu 55,1 F LT14 ¢b S 35,

.| P<0.05 cb..ﬂ 3 &Qb Slaals Lo & 505T bl

23 g 05 0l O jae a5 515 OLES @Lu Al (,L?u'l oul (21530 S HLSLL 53y wdd OF Ol
050l Ol 338 OLSS Hles 5 dals DS aes Ll
At oL o o gl e o s 23 A2 05 Oy () o oo 4y

5o dsb s Lrcpl s 5 Sasls (gols gae il 58l Gyl s 8 1 Sleds o150 gl ,Lasls
sl JS8) CosIs s 05 0l 5,51 ol S 50V sl 50,V Glasled 5 dald odl 51550

V550 RT-PCR 5 ¢l sl | RNA w0l 5" 55, b
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(Pistacia vera L.) aig odd o155b (sla,lusli g et yails 55 o 5duas 05 0L ol sS 595 5 ko Slajlesd 1 )

S 5l OLi gl .l el RT-PCR 5 1 5l
535 0L Lo sal dad 53 e o 0 Ol O
— Lalwdils 4 Cod old o550 s lusla
)Juﬁfchﬂ)w‘)"mﬁ}ﬁdb)h

A 58 A Gl JSK) Ws g op ks 05 Ol 4

ax8RT-PCR 2S5 5l ool slasily (55,585, Eops 0 S
BEUNESEE Y .6,‘.;,5‘5@,?,&5\,;&“\1{wl{u?w
tol5 S 59, Jsb 55,V :SD7 caals C (Vivantice DNA ladder)

(SD: Short Day, LT: Low Temperature) ¢le ,w 35,V :LT7

k3 RT-PCR 2575 5| Juol (gl (55505 501 ¢ o =7 S
LM . s 05 sla ST Sleslicil U 3L i 108
595 dsb 55,V SD7 taals € ¢Vivantice DNA ladder) J,<J 5

.(SD: Short Day, LT: Low Temperature) ¢ls ,u 55,V (LT7 ¢l

sald godd o153k Slaslastli 53 o pdeas 05 Oy Ol eV IS
Sless 155050 Olje o6 S 555 d b 555V 5 le e 55,5V basles
590 dsbolas 5153 55505 dalld 4 Lol (6 5l5 an ol 530 s
Jsb 59,V SD7 saals € das oi Ol 53ls5 dals 4 S ol S
(SD: Short Day, LT: LOow ¢le,—w 55,ViILT7 L5 S 33,
P e Ve e Sl LSS 35 - Temperature)

.| P<0.05 ck..u 3 &Qb laals Lo 0 33T ol s l.au.:f..l.:a

S Ly § LACawsdsild s logw 51 duglio
ouw 2153b
23 b2 050k 5 Lo S anglis ) bt 4,
&S o heedd 21550 sla,les s 5 Lacw)yals
5 aals eds 1550 slaslestls 5 Lacouyadls

JSRNA‘uUJﬁﬁ%JlAﬂ)W’}))VS&L@JT

SD7 LT7

100
90
80
70
60 5
50
40
30
20
10

{Pixel intensity) <l <
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RT-PCR 2S5 5l Jol slatils (55,585,201 Eops A I
KM 0 S ST 5l eslimal (g 3b i Y1F anka
33 b, 5Les 55,V SLT ¢(Vivantice DNA ladder) J I 50
SC todd o155k lajlusla 53 Lo Hlas 55, VITLT cculyals
(SLT: Seedling ¢odi o155L slustls dals ;TC cClyails dals

Low Temperature, TLT: Tissue culture Low Temperature,
.SC: Seedling Control, TC: Tissue culture Control)

RT-PCR STy Sl Jool (sladily (55585 201 g0 -8 S5
M e 05 sls ST Sl eslial U (g5 Cuinr 10 axks
Loy 5les 35,V :SLT (Vivantice DNA ladder) J S50 Sl
ol d oI350 lalastls 5o Loy Hlag o, VITLT ¢Ciails s
(SLT: dous o550 slusls sl TC ¢cwyasls wals :SC

Seedling Low Temperature, TLT: Tissue culture Low
Temperature, SC: Seedling Control, TC: Tissue culture

.Control)
Gyl la 5 Lacouhadls 53 o pidans 05 0l Ol = Ve K
23 b 5lad 59, VISLT e 55,V Hlad 5 daldodds 1550
SC o o155k byl i 53 b jw Hles 595V TLT ccyails
LS Cog o ol 01350 Hlastls Jald TC tCuyals dals
i 05T ool o La il sl e OVt s S
(SLT: Seedling Low .l P<0.05 pedaws 5 Sl (glazals

Temperature, TLT: Tissue culture Low Temperature, SC:
.Seedling Control, TC: Tissue culture Control)

s Yakubov (Yakubov et al., 2005) 1L o sl
Wy Cp s g 45 Ll Olas (Y00 0) 0l SKas
| htd D i 5 3 TUS el 53 5
A ils HLebl (Y ) 0L 5 Rorat .as s Ol
(90 LAl dar )3 (o B Hsb 4 by s S
Lad o 53 5 ails (2ol Ol v i) OLe o
dsls glas (Yoo s) ol Sea s Richard . ls | so>

O:{JJ%QOJQ‘%})Q‘}fJD‘@:LdBJD‘S

BT = (T

(Pixel intensity) <k <ad

SLT TLT sC TC

—x
OBLS 33 (9 S O (b Ul

o OLLE sLadsho 53 oy ydons 55 1 Ol s
dﬁoug)a.wwﬁdwolmzwﬁ
9 Ol e 45T Sl 0 0315 OLES la 5 Ole ALe
2258 r I s g Gl s AL e
G el 03,5 o 4 Sosle ol oS Bl 3 Lol

‘w‘}j@)t—c t—j O‘J—"-“ )\—G-f J—’."}‘ )J ‘°“\‘.‘.“"’J 4'.".'.-::'?3
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(Pistacia vera L.) ai odd o155L sla bl 5 laca jals 53 op ydans 05 0l 0B 58S 595 5 b Slajled 1 oy

i ) ol 35T ladSosly sla abllas ol e
Gla S35 5148 3 4 Jlasl S o 1Sl
5, Shes b Sl e el o ydins la g
Al Lo e s Ll b s 5L ) e g3 e
3525 sl s mman (Battaglia et al., 2008)
15348 b 5T 0 Jlab o 51 oy pubns 5730
ol S 4S5, o (bl e G158 0T
AT e Loy o ol S o2 0 4 Jor
Ol Syl Il 534S Slacss o 5 lis
wsde 4 (Hara et al., 2001) cul atuols clizun
218 53 La e o b o sl 5 0L slagey sle
L sl (S s Sladase 5o OT L L 038
bbb 5 bad S sas STl Hlstlo S 5 3 Shee
Al e At T 35S Ol ys Sl

> ABA O, s, (Battaglia et al., 2008)

S 4 Sy (5105 31 (sl ply S Bl s
ABA 51,5 a0} om0l 4o 55 gomal st
[(Puhakainen et al., 2004) s & o Wl ;3 > 1=
05 aS el OT ufu Solews sl fragi
Eel S haoms Ll b a3 DlalS oy e
G 3L Ol 35 e Ol (L sd o 5,8 T
|y cpons Calibes Gla0s5 Ol Sl g s OLS
ABA L jlas (55 ¢ (St cloj (i S
J—e 5 Sl oJ 5 SE A (sl
Ol (onbid ) 5b o 055 51 oy (oo 5 S sanlr
Ols s a5 opl s (Yakubov, 2005) Lles S
Moy 2l e o le s (Sla 25 51y o 52 O
plesl OLalS jlu g5y aS Sla ;S LS 5 8

\j‘ LAJ._w 092 J}L &‘}‘L.b}‘.} @‘N PR

(et 355 LA L LS Calisea (slaplt
S Wlesls Olis (1449) O, LSaa 5 Wisniewski
355 LS 6 53 s § o5 iz ol (Sa
IS osb 4 F s kb sk 4 (Fp S AL il
La o 5l (ms e moma 5 s 0 Oy U
CLa i3S ss oo Ol Lapllsl 51 o5 5 55 Lgs
355 S 1 55 0 pdns 05 0l )50 53§35
Aty oLz (Yoo F) 015 5 Puhakainen i os,ls
o3 sbesil 4 Jass EebiaS ol JUl (g s oS
OLe laalgr g e dle Ol ) 43 ,E Ll il
23« s (Betula pendula cv Roth) gl &
SLbl Oliios ol b s o 0L 55 olS ol oS,
EUs 2 81y o e 5 0 5 o iy
cusgtjbﬂgaabx{f}édﬁjsfdiﬁy
aalllae 3 50 Il Ol gt 4y &5 55 G ol 3 L
Cpodens 05 a5 sls 0L RT-PCR El s Sl
595 sk b Il Ll s g b il 5 55 ey
S 5310l 3l el Ole (BT sl 5 A
sl owhals
(S e Sl i 150 (o OF Ol
Loy o

3 # s e 53 S5 b 55 OLals
s b (6,8 DT 8 o 13 e o i
5 (St ey e (S b ST S5 e
oy 4y Sl SL005 S1 Sobs 5 Sl (5555
(Puhakainen et i o LAl 55 s 25 oyl bw g
I3 ST Lo me ps a8 SLE s al, 2004)
051 Saw 8 W5 Lol pan (35 o Lilas 8

O Al g e eyl g Conl (o sae (6l sl3T
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1

o] (Welling et al., 2002) . il Laslyum s S
33 31 cbe 506 S 55,5 Jsb a5 by OLis Oladses oy
S e LA oo 0L SR l53) Jois s
aS dals HLebl (Y++ ) 0l,LSea 5 Puhakainen
05 0k (S b 5T 25 4ol S 55, dob
Lad slow Ll ccsls (slo i 0le o 55 o yuans
05 0ke 53,5 Soplbes b sdm S 6l 2
2 Sk clo Lo 1 i S GBS s o yas
o Ly 4 8156 S s, pb Ll s
3 YL Sl (35 03 o 5las g5 oS Sl
oL S 59, Jsb (synergistic effect) 4l lan 31 oyl
Bl s g Ol 3 3ty o 01y ol e 5
S350 58 a5 dsb sles Sl tasin ol oo
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Effects of cold and short day treatments on
dehydrin gene expression in seedlings and regenerated shoots of pistachio
(Pistacia vera L.)
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Department of Biology, Faculty of Sciences, Shahid Bahonar University, Kerman, Iran

Abstract

Cold stress is a major environmental factor that limits the agricultural products. Plants can
increase their cold and freezing tolerance by being exposed to short days and cold, non
freezing temperatures, a process known as cold acclimation. In the period of cold acclimation
that causes dehydration of cells, dehydrin proteins accumulate inside the cells and protect the
membranes and macromolecules structure. Pistachio (Pistacia vera L.) is a tree species
characteristic of arid zone, which is exposed to extreme temperatures. In this study, the effects
of cold and short day treatments on dehydrin gene expression were investigated in seedlings
and regenerated shoots of pistachio cultivar Badami. The results showed that cold treatment
increased the gene expression meaningfully compaired to the control. The short day
treatments had no effect on dehydrin gene expression. Because the regenerated plants may
encounter somaclonal variations and thus show different responses to stresses, a comparison
was made between“in vivo and in vitro grown plants with respect to the rate of gene
expression, under-similar cold treatment. Comparison of the plants grown in vivo and in vitro
showed that dehydrin gene expression was lower in regenerated shoots under natural
condition and after cold treatment.
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