[ Downloaded from yujs.yu.ac.ir on 2026-06-27 ]

ITAB bl 5 ke 1 Jal opbonts /paus Jlus [ o 5T5 gl S colinins dlxa

S o e (455l 4igS s JWig $ieled a0 9 (SNl Cluogas y jds luwe il
" aips ol duonws < (595l ouinl GBT . Loty sl

Sl oy e olKails ( ormb golie saSzils Lol
Oyl 3 5 oBisls (gl ol )| owlis I8 4;‘_55.9] oils '

arashtian @yazd.ac.ir : Jgtus oot g Sy xSl Cony”

VWA FINY by gl VWAE/N Y sl f b

oS

a5 8IS e o ol Sl 5 K5 3blie 5 pan 4 5 ez 5 e Sl I (s 555
Gl 2yl (polB el (Siallez ohga (SW) U2l pled )3 590 a4 pslie (LS Sl 5 205 o0 LS
050 455 s 0y93 5 (Sujsledyge Slaw 5 il Slaogas L,k Tae 1 pw)n Ban b oS
B o b,eSl O go a4 iolesl o plol slBilesl Loyl i o (5,90 Liis cos (Amygdalus elaegnifolia)
5 00l spmem Tane Jold) Jgl )56 lyie 4,0 e 285 plal ST 4w o ol SIS g5k
4 ST Sl Sl eoliul b (e o) (o0 O T VB ) mhan Jlez 59 6598 Lo 9 (Red0em 2
wxads) Job wzaile Job b 4t (Siailex Sepu (Sialer g5 Olho b a8 S a0 pgs S lgae
Jsb @ azads) Job Cund 5 5y olasd iz aty; S ()59 dz Bl SUS (g @xdiy;) S0jg @xradle 50
AT 50 jlo gime B sl caely (5,50 olo lid 5 Sle Sluslie g (il g 50T ol ol (6 T ojlasl axadle
50 d slase Pl Lol ogr jlo cxe aslllas 550 (sboslans o BT sals [led ;o 0l (5,1 465 oy 0 9,50 Slao
Syse S showe (rm lshaee (e (0oLl e Heb s Lalyd jo (IS 0k 4y o5 Sl e (5558 S0 sl
D92 DO s

2 ($38lez 559 S miliggn (03l rgaalS saejly

L olal o Giailez il 13 Jelse ol i dodio

OYAY (OlIaE) 8,8 15 sgw b cou
&S 2l A S mdw)IS 5l A6 6 90
e b ey slecsl my,
YN (e g gui,0603D)
s S o555 51y ST, oS ol
Lalyd wijslse ssrsa ) ol iz sl g 0o

2l g ol Jame sla i 5l (SO 6,90
olais 5 oS Slady gals cow o5 ol o
Oy g Sl sy P50 b e,
Sy YV Len 5 gui060n) 9sd 0
Eeb g ool ady, sl o S cildl & e
oS o SL Joloe 51 S5 O Gix o s
AT e 5 65lais gaie) 995 o0
Jole plad )0 gysd @ pslie Glals Sl
sk 4 o)ls (ol Cosal (Siailex ohsa (S
(Syph L oS (ad e o (SEIESE IS


https://yujs.yu.ac.ir/jzfr/article-1-68-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-27 ]

waigS L JLig $iled 90 9 Fialer Cluegas ksl FliplH e g ol

bl plaisl E. globules 4y o0 s 05 3lail Slaw
OYAY iy g 05las)

v o gl o5 aas e i o 2
olie goxd g (g, Slie p 9z eyl
9 (Adg 5 Ble (I ) a3 (55 oS 5 S p0
o oS eoSle lao s bly el
AYAN (o, 5 yaiile) o)l 0szg o yuiligg
s ulsg, .(Rueda-Puente et al., 2007
So9 & S Jood 558 (L3l )0 &Bly slaaisS
lansls job 8 Gblie )3 (ol Gl 4 cud
Niknam & ) o)ls 042y o2  oboliul all
@lize  sloyelS  yuzes  .(Mcomb, 2000
s e olis 6,08 plp o (Folite JesllSe
wain wies (Felker & Rhodes, 1998)
ey yed 4l hail Glls U5 j0 ws S
el ol o8 (g y5bay S e Jans Lo g
ol YL glackile o Ly 5 0,y hals adly
.(Madsen & Mulligan, 2006) x5

«(Amygdalus elaeagnifoliay ., 45
ol iz ;¢ Rosaceae oolgls 4 Gleto
o 5 S bt 5 o8 S8 Canl gleis o
o8l g9 sl 5 wgyen (Slhy -~ Sas
Silee oling, Sl ool Sl (SEb
obj ol sleasls (\WA- ) Ken 5 ( Sls is0)
Gl 5 sy e e ez b oaw 4 o glis)l
LSlo of saten @who g cdd ol oges in
YA (b)) ol Gloged 0,5 Ky 4 wiS Sy
S oolls Sl plsl slaais IS sbe
Pl golamdl Lld Sl (Slyes g (Garo (295l
5 e aie baiS plaiil o Coenl
o) S 4 Cwglie Jo wollae Sliogas
(Srsd 1SEB) eint g (il 5 D
@ ol 5825 wied (o)l g Al (T35l
035 655 Slamiliss n 5l (o p Joo8 (o z Hokate
e o Fomalie et 9 598 Sl L )lal cou
plil pleadles 5o Jld oy (sl oolinl gz ,d

] 00

Sty 9 2Bl ay (iliggn (OTVA (Goas)
Byl sagr diz o jo Wy i o aF el ey
Dbl gkl il (S le agy ol s
Sen 5 eiilsz) Cusl 4l Axwg xeb
OYAF

e o itz 53 oulel alge |
3 Ogls Glals I pan o cwl L slae>
Ly ghw 5l eyl Bld 4 )d oldle T
Olie yo @olay L g olS o3l o oled > ge
& Cesl (Son GBS iz 3900 Wl s,
o mle 5 Ll eeosln e
P by by g0k plals a5 Ld Sldlala.
OYY GLes 5 Glless) ail wiyls Lol
L5 e 31 B o sk slagimgsy 055
S sbasS a5 Sialer » wlssn
Ol Egemme 1wl eals pldl Lis yo alises
o Wl a5 Tae 4 28l g5 ge lagingy
slaiss jh a5 Sialer 0 e BB ol
)%l S lgiees olSomn Ll ol (250
laolSiag, aon ;0 CilS (lp Tae oy Olse
OYA G 5 oLL) 0,5 Byse

975 loaisS 1o Luiliggn obj 585 &5 ol
obssn o deme Sl o Lo 4 Wil oo 0l
Olee @ LOYAA ), Kan 5 ,Ludl))) oS SaS
Sl S 5 Slesd OYAD) ojlas 5 (oo S < Jle
Atriplex 655 5551 4w ;0 5,50 A Cwaglie
a5 Q8 ,S Al g odged oy |, Verrucifera
S cdsST 50 (5598 4 Cuglie o yial )l D s
@ Joall Se Grizman g o (g O
apalS 0l 5 Sialer alese )0 wlgiee )90
03 e wBl Dglite iz S Alie sladisS
3 a5 WS atin egtdl] &8 T o)
Olwe it alS ad; g (Sl Ao
Jaie cpyies o ELooccidentalis as a3l
g &bl plaisl E. salubris 4 Jiale> S

Blam siogy aby g Sialer > e 0 (rizen


https://yujs.yu.ac.ir/jzfr/article-1-68-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-27 ]

4

ITAB bl 5 ke 1 Jal opbonts /paus Jlus [ o 5T5 gl S colinins dlxa

Table 1. Studied seed source and seed profile
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Figure 1. Seedlings of Amygdalus
elaegnifolia (source: Kazeron)
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Table 2. Mean squared obtained of variation analysis by examining treatment effects on

seed germination and new seedling morphology

oo (ligs ) s Tae 3 Jlaze I Uas
Characteristics Seed source (Provenance)  Salinity  Interaction  Error
Germination percentage 211.11™ 2174.07"  18.51™ 211.11
Germination rate 0.38™ 27.16™ 0.60™ 0.46
Seed vigor index 4.59™ 259.39* 3.88™ 11.69
Shoot length 34.72% 100.20** 8.14™ 4.59
Radicle length 105.9** 178.87* 19.39™ 19.74
Shoot wet weight 0.03** 0.27* 0.02** 0.0
Radicle wet weight 0.02* 0.09* 0.01* 0.0
Shoot dry weight 0.0"™ 0.0* 0.0"™ 0.0
Radicle dry weight 0.0"™ 0.0"™ 0.0"™ 0.0
Total leaf number 92.04* 560.66*" 27.68" 25.86
Allometric index 231 1.63% 0.3 0.23

Adl oo (518 Fe pac g do ) i W )8 Ko il mhaw )8l ce gl saias lis s 5 4 NS g s

*, %%, ns: significant at 5%, 1% level and not significant respectively.
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Table 3. Average comparison of provenances studied

olas obggn oSl Sme ol
Characteristics Provenance Mean  Standard Error

Fereydon Shahr  36.66 a 6.43

Germination percentage Kazeron 3333 a 5.12
Semirom 28.33a 4.58

Fereydon Shahr 1.83 a 0.61

Germination rate Kazeron 1.58 a 0.45
Semirom 148 a 0.40

Fereydon Shahr  6.38 a 1.65

Vigor index Kazeron 7.61a 1.54
Semirom 6.90 a 1.75

Fereydon Shahr  6.94 b 0.75

Shoot length Kazeron 8.66 a 0.64
Semirom 6.25b 0.57

Fereydon Shahr  8.82b 0.74

Radicle length Kazeron 12.89a 1.09
Semirom 1220 a 1.39

Fereydon Shahr  0.34 a 0.04

Shoot wet weight Kazeron 0.26 b 0.02
Semirom 0.24b 0.03

Fereydon Shahr 0.22 a 0.03

Radicle wet weight Kazeron 0.15b 0.01
Semirom 0.20 a 0.02

Fereydon Shahr  0.033 a 0.004

Shoot dry weight Kazeron 0.035a 0.005
Semirom 0.0435a 0.004

Fereydon Shahr  0.024 b 0.003

Radicle dry weight Kazeron 0.035a 0.005
Semirom 0.034a 0.004

Fereydon Shahr 14.59 ab 1.29

Total leaf number Kazeron 1633 a 1.80
Semirom 12.23b 1.47

Fereydon Shahr  1.38 b 0.07

Allometric index Kazeron 1.58 b 0.12
Semirom 2.03a 0.15
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There is a common letter indicates no significant differences between different levels of treatment.


https://yujs.yu.ac.ir/jzfr/article-1-68-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-27 ]

20
ITAB bl 5 ke 1 Jal opbonts /paus Jlus [ o 5T5 gl S colinins dlxa

S5 hlises ol (:Siks anslie -F Jgoxr
Table 4. Average comparison of different salinity levels

lis O PR WO R
. Salinity
Characteristics mean Standard Error
(dS/m)
0 5333 a 4.71
Germination percentage L5 SLITD 351
3 31.11b 4.84
5 15.55¢ 4.44
0 4.00 a 0.40
Germination rate 15 1840 019
3 043¢ 0.08
5 0.24 ¢ 0.10
0 14.51a 1.28
.. 1.5 6.20b 1.07
Vigor index 3 531b 1.07
5 1.84 ¢ 0.56
0 993 a 0.56
1.5 8.03b 0.49
Shoot length 3 6.25 ¢ 0.67
5 3.75d 0.64
0 1553 a 1.38
. 1.5 11.31b 1.06
Radicle length 3 9.43 be 102
5 7.79 c 1.01
0 0.45a 0.03
. 1.5 0.31b 0.03
Shoot wet weight (gr.) 3 0.20 ¢ 0.02
5 0.13d 0.01
0 0.30 a 0.02
. . 1.5 0.19b 0.02
Radicle wet weight (gr.) 3 013 ¢ 0.01
5 0.12¢ 0.02
0 0.06 a 0.003
. 1.5 0.03b 0.004
Shoot dry weight (gr.) 3 002 ¢ 0.003
5 0.02 ¢ 0.002
0 0.05a 0.004
Radicle dry weight (gr.) 155 (? (?23 l:)c gggg
5 0.016 ¢ 0.003
0 21.89 a 1.61
1.5 14.61b 1.28
Total leaf number 3 10.89 ¢ 0.96
5 8.00¢ 1.08
0 1.62b 0.16
Allometric index 1.5 143b 0.12
3 1.57b 0.09
5 222a 0.18
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There is a common letter indicates no significant differences between different levels of treatment.
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Radicle fresh weight (gr)
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Figure 2. The shoot fresh weight of different Arjan’s provenances in different Salt treatment (There is a
common letter indicating no significant differences between different levels of treatment).
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Figure 3. The radicle fersh weight of different Arjan’s provenances in different Salt treatment (There is a
common letter indicating no significant differences between different levels of treatment).
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Abstract

Salinity is one of environmental stresses in the world and especially in arid lands and desert
that reduces production of plants and it is important to choose salt-resistant plants in all life
stages, especially germination. The aim of this study was to investigate the effect of seed source
(provenance) on germination and morphological traits of Amygdalus elaegnifolia saplings
undersalt stress. The experiment was carried out as factorial in completely randomized design
withthree replicates. Seed source (FereydonShahr, Kazeron and Semirom) and salinity treatment
withfour levels (0, 1.5, 3 and 5 dSm™) using NaCl were considered as first and second factors,
respectively. The measured variables were germination percentage, germination rate, vigor
index, shoot length, radicle length, shoot wet weight, radicle wet weight, shoot dry weight,
radicle dry weight, total leaf number, and radicle length/shoot length. The results of analysis of
variance and mean comparison showed that salinity made significant differences in most of the
investigated traits of Amygdalus elaegnifolia. In the control treatment of salinity, significant
differences were found among the studied seed sources but the effect of seed sources was not
significant in the other levels of salinity. In general, Fereydunshahr was the best of all studied
provenances in non-saline conditions (control treatment).

Keywords: Amygdalus elaegnifolia, Provenance, Salt stress, Seed germination
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