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Table 1- Studied seed sources characteristics
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Figure 1. Seedlings of Kashan in salinity levels
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Table 2. Variances analysis of studied traits of seedlings from selected seed sources and different
levels of salinity

Slis o)Ll BREARW Soss bl A o
Characteristics Statistics Seed source Salinity Interaction Error
. (MS) cla o (o Sils 711.11* 562.96 * 118,51 17777
d’j““ﬁ Loy E R : : : :
4.00 3.17 0.67 -
Germination percentage E 0.0317 0.0428 0.6772 -
. (MS) wla o Sk 0.131 2.26™ 0.21m 0.24
Sl s ot o - : : :
057 9.41 0.90 -
T F
Germination rate p 0.5726 0.0003 0.5140 -
e sl (MS) lapr S 472" 11327 29.84™ 7.62
P o F 11.12 14.86 3.92 -
Seed vigor index p 0.0004 0.0001 0.0072 -
sl Jb (MS) ol e 2138 7051 120 4.05
; F 5.27 17.39 0.30 -
Shoot length p 0.0084 0.0001 0.9359 -
N (MS) cla o Sk 43227 278.45™ 20.61"™ 15.91
T F 2.72 175 1.30 -
Radicle length p 0.0759 0.0001 0.2765 -
bl 503 (MS) s o e 0.00" 0.09" 0.00** 0.00
~ _ F 3.12 47.76 6.74 -
Shoot wet weight p 0.0527 0.0001 0.0001 -
ety 5055 (MS) Sl r (Sils 0.00 0.02™ 0.00** 0.00
T 8.30 26.53 5.75 -
. i F
Radicle wet weight p 0.0008 0.0001 0.0001 -
. . MS) Sl o 2 Sils 0.007 0.00™ ns
il Ko 0 (MS) Sepr 5, 0.39 44.90 OiO& 0.00
Shoot dry weight E 0.6820 0.0001 0.3522 -
i, S 03 (MS) cla o Sk 0.00™ 0.00* 0.00" 0.00
T _ F 23.00 45.75 1.65 -
Radicle dry weight p 0.0001 0.0001 0.1527 -
S 5 oles (MS) Sl r (Sils 7.47 49022 10.65 ™ 29.44
; F 0.25 16.65 0.36 -
Leaf number p 0.7769 0.0001 0.8996 -

L;-)“:;S.‘"Af"‘&}‘)‘*p-);c.“:)&:’JW‘CE“)J)‘J@"A‘T‘:;);QMS}‘

** * ns: significant at 5%, 1% level and not significant, respectively
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Table 3. Means comparison of studied traits of different salinity levels using Duncan method

e 0 ds/m 1.5 ds/m 3 ds/m 5 ds/m
Salinity
(o) G3udlsr &5 35.552 2444 20.00 17.77°
Germination percentage
PN -
T 1.382 0.64° 0.44° 0.23b
Germination rate
b a el
24 10.162 5.58b 3.09 be 2.28¢
Seed vigor index
(ﬂuﬁu> el d}b 9.332 8.782 6.16° 465°¢
Shoot length (cm)
- ".L\d B
(o) e Jsb 16.62¢ 13.13° g.71° 7.30¢
Radicle length (cm)
(05 sl 505 0.331 0.24" 0.18° 0.17¢
Shoot wet weight (gr)
(05 ezt 5035 0.232 0.18° 0.15¢ 0.14¢
Radicle wet weight (gr)
(05 ezl S22 035 0.05° 0.04° 0.01°¢ 0.01°¢
Shoot dry weight (gr)
(05 iy S5 03 0.042 0.02° 0.01¢ 0.01°¢
Radicle dry weight (gr)
S osluss
> 21.66° 15.81° 11.31° 9.00°

Leaf number

el o535 ez cla.w): o jles Calises C)h.w O 15 sme O 5 g s das LA s s alisee J...:lf\}\ b
Different words showed significant differences between the different levels of treatment.
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Table 4. Mean comparison of studied traits in different provenances using Duncan method

_).L. TM o Q[:M.:_)\ olils
Seed sources Khoor Ardestan Kashan
- il 2
( ljs)lgﬂﬁ s 20.00b 33.332 20.00°
Germination percentage
3l S 0602 0792 0.622
Germination rate
Qo4 L
B w JD 3.39b 8322 4.13b
Seed vigor index
o Sl E{
(el axaile Jsb 6.69° 8578 7.03°
Shoot length (cm)
Gro ) azaisy J
ﬂw axady; sk 10.33 @ 13.202 11.95°
Radicle length (cm)
(¢ %) axaile 503
pS) azdd -)-’U)} 0.23 2 0.262 0.22b
Shoot wet weight (gr)
(p5) amain, 505
f.)s azals, .fd)} 018"b 0.16" 0.208
Radicle wet weight (gr)
Z ”Lw ERIE
(¢ 5) 4z &,}- E3%) 0.044 0.032 0.032
Shoot dry weight (gr)
(p,5) amaiy; S 0
ps. ) <->. NIT 0.032 0.02° 0.02°
Radicle dry weight (gr)
gfj.: sl
] 14.952 15.63 2@ 14452

Leaf number

el o535 Jlaz Cla.w): e Calises C)lﬂ.w O 13 gme D] 3 g 5 s lasOLES s s ilisee w.:lf\}\ Chy
Different words showed significant differences between the different levels of treatment.
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Table 5. Mean comparison of interaction effect of salinity and provenance onseed germination traits
using Duncan method

lis (0 2 imrd o) o gy Olis | olas
Characteristics Salinity (ds/m) Khoor Ardestan Kashan
0 26.66° 53.332 26.66 °
(A2)3) S8l &5 15 20.00® 33.33 20.20®
Germination percentage 3 20.00° 26.66 ° 20.00°
5 13.33° 20.00° 13.33°
0 0.94 2 1.61° 1594
Sl o 15 0.54b 0.94 % 0.44"
Germination rate 3 0.56° 054" 023"
5 0.35° 0.10° 0.24°
) 0 5.36 b¢ 10.494 6.65°
ok A 15 3.51be 7.35°P 5.89bc
Seed vigor index 3 2.97° 437 1.94°
5 1.73¢ 3.07 ¢ 2.03

ool bl Cilises C)k_w O 13 gme D] 3 g 5 s lasOLES s s ilisee J...:lf\}\ by
Different words showed significant differences between the different levels of treatment.
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Table 6. Mean comparison of interaction effect of salinity and provenance onnewseedling traits

wlis (2o 2 o3 od) 55 o Ol olals
Characteristics Salinity (ds/m) Khoor Ardestan Kashan
0 8.95 abe 10.76 2 8.3( abed
(o le) aadle Jsb 15 8.37 abed 9.663 8.18 abed
3 4.95 ef 7.28 bcde 6.32 cdef

Shoot length (cm) 5 4051 5 60 def 412
0 13.17 bed 20.162 16.58 20
(,2»525\«0 el Jsb 15 12.87 bede 12,25 bede 14.18 bc
. 3 8.00 def 9.73 cdef 8.25 def
Radicle length (cm) c 7 19t 0.40 clef 5 a7t
_ 0 0.32b 0.422 0.27 ¢
(f;) axadle 5035 15 0.30° 0.32¢cd 0.22 cde

. 3 0.16¢ 0.17d 0.21d

Shoot wet weight (gr) 5 0.16°¢ 0.20 0.18 t
_ 0 0.20 be 0.252 0.232b
(65) axala) S05s 15 0.17 0.16¢ 0.22%

: : 3 0.17¢cd 0.13de 0.164
Radicle wet weight (gr) : 0.16¢ 0.10¢ 0.16 ¢
_ 0 0.05 2 0.062 0.052
(¢5) axadle Si 035 15 0.05 0.04 abc 0.04 3bc
. 3 0.01 be 0.01°¢ 0.02 abe

Shoot dry weight (gr) c 0.02 ¢ 0.01¢ 0.02 ¢
_ 0 0.052 0.04 2 0.03 be
(05) azade; S 035 15 0.04 % 0.01¢ 0.02 %
: . 3 0.03¢cd 0.01f 0.01¢f

Radicle dry weight (gr) c 0.02 % 0.01" 001"
0 21.16 % 24,162 19.66 20
ﬁﬁ Sl 15 16.75 ¢ 16.66 ¢ 14,33 bed

d d d

Leaf number 3 11.50 11.00 © 11.50

5 9.00 « 8.25¢ 9.75
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Abstract

The aim of this study was to investigate the effect of seed source (provenance) on germination and
morphological traits of Amygdalus lycioides saplings in salt stress condition. For this purpose, the
seeds of this species collected of three sites (Khoor, Ardestan and Kashan). Salinity treatment were
considered at four levels (0, 1.5, 3 and 5 ds/m) of NaCl. The experiment carried as factorial in
completely randomized design whit three replicates. 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 and leaf number. Result of analysis of variance and mean
comparison showed salinity made significant differences in most of the investigated traits. The best
response was at Ardestan provenance in control level, but this provenance indicated more sensitive in
salt stress. The least sensitive was observed at Kashan provenance. Therefore, without salt stress
condition, Ardestan was the best of all studied provenances, but in salt stress conditions, Kashan
provenance is preferred.

Keywords: Almond, Germination rate, Morphological traits, Seed source, Sodium Chloride.
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