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The effect of climate on water content, dormancy and dehydrins
expression pattern in pistachio seeds
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Abstract. The environmental conditions which the parent plant has undergone during seed development can affect
many properties of the seeds such as degree of dormancy, weight and the amount of their compounds. In this study,
mature pistachio seeds of Ahmadaghaei cultivar, collected from the two cities of Rafsanjan and Shahrbabak located in
Kerman Province (Iran), were compared. It was found that the seeds collected from Shahrbabak being a cooler and
wetter region had a longer dormancy, although the water content of the two seed series were similar. Dehydrin proteins
generally play a role in protecting plant cells against dehydration stress. Dehydrin contents of the cotyledons and
embryonic axes of the two seed series were compared by western blot method using an antibody against the conserved
K segment in dehydrin proteins. It was found that the cotyledons had five dehydrin versions with molecular weights of
23, 25, 32, 39 and 48 kDa, the expression of which not being influenced by environmental factors. It was found that the
embryonic axes had seven other versions of dehydrin with weights of 17, 19, 20, 28, 67, 77 and 98 kDa in addition to
those five versions. This shows higher protection of embryonic axes compared with the cotyledons. The 25 and 28 kDa
versions had higher expression levels in embryonic axes of Shahrbabak seeds, while the 39 kDa version had a higher
expression level in embryonic axes of Rafsanjan seeds.

Keywords. cotyledon, development, embryonic axis, environment, western blotting

Received 17.09.2017/ Revised 17.06.2018/ Accepted 13.07.2018/ Published 01.05.2019 WYYV sl /FRY/+ F/YY Ly ATV YIYY Sl /Y48 8/Y7 23 )

124/\v¥


mailto:elaheh_zamani@yahoo.com
mailto:elaheh_zamani@yahoo.com
http://dx.doi.org/10.29252/nbr.6.1.124
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.12.7
https://nbr.khu.ac.ir/article-1-2943-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.12.7 ]

[ DOI: 10.29252/nbr.6.1.124 ]

Zamani Bahramabadi et al. The effect of climate on expression of dehydrins

S OT bl 1 gl s 5 (Saber Amoli et al., 2004)
S glsn 5 DT 51 Gble ol 8 5 e plal iy
O RCTP N ICI
bl Ol S Ol s &l oS w33 (Gats oyl o
SOkl 5 Sl (5,565 (glsn 5 T Glols Olmindy gd Ll
5T ESUlgs o 3503 3 g el SlaDkn) 5 oS 0 S
eBOks) 5 K Okl cils Skws S 5 5w glsr
ooy S amlin (Gt ol Ooda 3505 3 b

.b.auz}‘lf:ﬁau\.‘fvfsjéjj:j‘Mél{éhdb):w).l:.h:

..Dfi'Md‘))}h&)ﬁd‘L;}g‘é)‘)cajgjb‘.a)‘).)

AL g
25 EL S Sl s s Olmindy sla gl Sl plaST a

Loyl s Jb el b i leST Gl s Sbl a8
Lus LT Jool b cummar 5 OT (58 Ol 55D o)LT
ol (ST 3L 5 el Ol 5 ) @S Ll o 5 (Gpslas”
3 BTt (55 g Wl slaose iz alie Bl £l 5
Ll s Catpn Ve il EAYAF e es s Sl Ol
2 s p s Dbl s 65T e L p Caliies
53 OVAF 68 oS5 5 (o UYWAY e Js) (o5 Lo b
(weather.Kr.ir) ol o 05,57\ J g
Bails o (Slgimo

SBals 3l osm b &ilesT & 056 glae g JUE I ey
Sde Vet OC (glos 55 o 5 Ll D)5 ails Ve ..L.’;\.\;,ag
S bals OF Jldde s O3y Isdee 5 3 8 15 ol YF
S 3 O gty 5 el sy &S 5 5 055 SV 3 b
L plul LSS e b leT ol s Ol sl 055 )
(Kalemba & Pukacka, 2012)
yails  Sas- 6590

o 3 0l T 3 Colu VY Sote 40 il (6w 2 3l &ls Y
b s b s g BB s 543 8 15 Cosb e delS
L o Waails 4y 5l g 03 0l 4Bl 2 gy (slaals ((glasin o
3Bl gy By als &K 8L anlsl le Cia Dide 4 ST oyl
Siele3T cal il o b e e ® iy Jb S ab e B 5
(Kalemba & Pukacka, 2012) .5 plnil 51 S5 4 L

b G0 Ol 2 el 1S 5 sobleliee Sloj

ol 0B Wl ST b Ml ol S fase Ll s
Gl )8 56 bals Sl I Gl G, WIS o
2 S b e e L2 S 68 S 0l
OS5 Ol 5 O oIl ¢ st domys Blod 31 ekl , I8
56 Vst BTl il (6, Kt o glis Sdae 5 JT
ool Ay slaodisS” (a5 Sl b &S o ¢l 3 Sl
sl (Fenner, 1991, 1992; Jaganathan, 2016)
S Gl S o ez 4l 55 AT Jol e s LEA
uS o St o ssy5 @l O Osbsows)l 4 gash s
Li- 53 boss, o) (Mukherjee et al, 2006)
alzd 5 ad S gedys Sl Cblis 5 Jshats)s okl
Bremer et ) w,ls oS5 ,8 LalST 5 eSaanl gla a5 alde
Magpotas b LEA ooy, e op5 (@l 2017
SBeS e & ly 3 (pses Hsba & s STy
o (KT o n 45 (5 5 (S oo il s
2GS 58 (68T 4 Jasmd sl 3 5 i on Wl e on
=0T ;i .(Banerjee & Roychoudhury, 2016) &5 sugs
@ fly 03 e a ) o bl Bl by jies "y
2L esme Jhsl Wil o a5k (Jshalg)s Ll s
ons G0 S 0dd it LK edge 4 LS ke
S3b ony phll o3y Ol el W a5 55 sz
Vaseva et al., ) 5 a> . o35 L (Kermode, 1997)
b ool Sl (S 1 5dns 05 p Cpmen 1 (2014
Wang et al.,, ) Wil g G iS5 an L L S
Yoo B o S50 055 51 aems auels Loy yias (2014
5 s Gl Tl V0 ods b li s ankad 5 5yl O s kS
358 o 0l K aski «" (EKKGIMDKIKEKLPG) .y ;J
{(Takahashi et al., 1994) culgT S5 5 ol
Oblaws 5,5 & Gl (Pistacia vera L. a.
23 el )l 5 (i &Iy ils Cheas 7 ol Anacardiaceae
Zamani ) s 43 g osls i Olg s Gble 1 gk 5 O]
5 W5 5l erso5 > 4 (Bahramabadi et al., 2018
Ol ool oa)ls ol Ble ST Olul 4 Ol dty S8 5 ek

Q\&\,@)JL&J;‘@;}GMV«J;\ 033135 31 L Joli

125/\vo


http://dx.doi.org/10.29252/nbr.6.1.124
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.12.7
https://nbr.khu.ac.ir/article-1-2943-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.12.7 ]

[ DOI: 10.29252/nbr.6.1.124 ]

Nova Biologica Reperta 6(1): 124-130 (2019)

Bals O O 3w

ailaie 93 o Laails OT Oljes o8 Lsls O Jats b 05057 ol
(Y Jader) SBl5 Sls gae Soglis

sty  Kas 0590

33 o aails (St 0y93 4 Lisls 0L Jits T 0 g05T ol
3ol ngchq- Sbdls gl 5 Sl Hls gme Ooles arkie
(Y Jsir) 550 5 SV sb oSl e

4 50 By 559!

055 b iokas Ll 0 Hpdm Oy IS o o
sl Olas 4 5o 1y Ol LS FA 5 ¥A Y (YO Y J ST
ey o Solsime Sl bal (iS5 () I
(P Jods) 516 OLas adkete 95 el @JT(‘:‘*

S99 9970 33 By s (So

Y 055 L S Ll S daa 53 odd eualie Glakil , ogdle
odalin Sbgy by sms 53 55 09l shS A 9 WV BV (YA Y+ N4
SIS FA 5 ¥ Y YA YO Y lail (Y Se) Wl
Slp S5 paes bl Rl 5 C3F Ll (oS5
b Sl lin 5 il (min oS5 ol A2 |y eins ST 5
s e 55 Sl ST YA WL ST sls Ol T 0seT
a.LiéJjTCq- Sl 4 S Ol a.x;;@ﬂco, slaals
YA 5 Y0 Ll g o Joys il g5V (S5 b s
Bl aM&,;TCA.? saly Sy e s Jalbls
AV (S5 Olnied ) Sl o6 55T mozr (Slals 4 o <SSl g
Ol ailate 55 o G FIs kS FA S FY Y (glal (ST 5zl

(F Jgde) SISl san

BT st Sl s 1 Olowindy oué,ﬂ@? sl
Jad dsb 5o 1y ioml S0k s Casby s YL Gles &
slagls Wiy ok oS Jjys sy o35 Jess o))
GV b 5 Casby e 81 eSS e R
S0 Jgdr) dzils (6 5 ol oles Loyl i el clin g Hls 55
AT T 5 0T o8 o 5 O Clad by (S5 s
Jle oles s als ST5l 5 «(Close, 1997) das .

5 Olas T 5 s B L b s SO

WEAY- 0 5,Les & ale o cijpsle 45 Cngi sloaiily

(Western blot) & siwg (S 10540 § cpii g ! e
o o Mo o s 1 &l w05 gl Sl sl
g0 681 b 4 5 e a5l Sy ey 5 baad
P-PER™PIlant Protein .5 I a8 15 eslil
g4l sl (Thermo Scientific, US) Extraction kit
LS & pslie GlagSsy e s i ol S o5y,
Srao Gk sk an baip s ol S (thermostable)
Sy s e s, 4k 3l (2007) o, 5 Panza
s 3 ek ag LS w4 pslie gty chle o
A5 oslizal syllbel Olge & 38 o T 5 3,850,
o, A o be@ 0 ,lxi. .(Bradford, 1976)
64 5y 55 VW07 J chle L SDS-PAGE iy, by
Ktz i (Laemmli, 1970) was 5,55 S0 Cole ¥ Ooke
S 53 S5 e b e3linal 35 oSy (S50 05
4 lie Lus Jawe PVDF Lie o J) 5l aads 00 Sl 4 Ve
Sz 5 0 Jeoen 53 ol Kosle b )3 F s Cole ¥ Se
oblb gy b 555 by OT b b 235 15 o D5
SIS sl o5sl Jgle 53 Lis ol (RalesT &S5 55 i
Olge 4 VYO cLle L (Agrisera, AS132640, Sweden)
sl ol dghomn 53 L2 Kos 3T 53 .23 8 15 s
cLle L (Agrisera, ASO7 206A, Sweden) -, tasis
Cela ) adgl 5l 5 Lid (1S Soda ol o3ls L1 3 V/) 0 e
Wyl 5ol Jyloes 3 Wi e 5 5 Ksile i3 F s
Agrisera, AS09 ) (HRP) Js & jlas’y o 5T 4 Juate
Sl gles y3 Cel ) (gl p /) oo CLle 5 (602, Sweden
R R R R
Jo 5 ST 5T esle iy (6% 5o blis (TBST)
sy, 5 um S s (ECL substrate, Amersham, UK)
bels SILus alb Gidasl, o sy eleind
Sles 5 eslial b bl (S5 5 As plnil ()l e
4 by ST AL L o das KL 8 (S5 as ST image]

(238 el 5SS Sl b il pl o o 5

ST Julow 9 4 3008

0303 OLEs 3,llial ol il £ byl G Klke S5 4 Laosls
SPSS Jij3le 5 o 5 Jatal 05057 b a0 800e aglin 5 ks

s 5 plol +/+0 (5,13 gme rlaw 5

126/\v#


http://dx.doi.org/10.29252/nbr.6.1.124
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.12.7
https://nbr.khu.ac.ir/article-1-2943-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.12.7 ]

[ DOI: 10.29252/nbr.6.1.124 ]

Zamani Bahramabadi et al. The effect of climate on expression of dehydrins o o y0um0 Glo p ealdl 510G 5 soblpl e Sles

R 4l ‘5)3]-@:’- Prise 9 L;'."-L.Jvl}h SleMbl - J,b\?
Table 1. Meteorological data of two pistachio seed collection areas.
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Table 2. The results of independent t-test used to compare the mean of water content and dormancy period of two
groups of pistachio seeds collected from two different regions.
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Fig. 1. Pattern of dehydrin proteins in pistachio cotyledons collected from two areas. A. Bands with molecular weights
of 23, 25, 32, 39 and 48 kDa. B. The actin band with a molecular weight of 42 kDa.
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Table 3. The results of independent t-test used to compare the mean of dehydrin bands density in cotyledons of two
groups of pistachio seeds collected from two different regions.
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Fig. 2. Pattern of dehydrin proteins in pistachio embryonic axes of seeds collected from two areas. A. Bands with
molecular weights of 17, 19, 20, 23, 25, 32, 39, 48, 67, 77 and 98 kDa. B. The actin band with a molecular weight of 42

kDa.
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Table 4. The results of independent t-test used to compare the mean of dehydrin bands density in embryonic axes of
two groups of pistachio seeds collected from two different regions.
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