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Abstract: [Objective] The stress tolerance of Amygdalus pedunculata seeds during germination were
investigated, and the differences in seed traits and germination characteristics among different provenances were
analyzed, in order to provide theoretical guidance for selecting superior A. pedunculata provenances and their
rational introduction and ecological restoration in arid and saline-alkali areas. [Methods] Seeds from four
provenances of A. pedunculata were used as experimental materials: Xiaojihan Township (XJH) , Yuyang
District, Yulin City; Jinjie Town (JJZ) , Shenmu City, Yulin City; Jinshan Town (JSZ) , Guyang County,
Baotou City; and Saihantala Town(SHT) , Sonid Right Banner, Xilin Gol League. Polyethylene glycol (PEG-
6000 and NaCl were used to simulate drought stress and salt stress, respectively. Changes during the germination
period were investigated. Principal component analysis (PCA) and the membership function method were
employed for a comprehensive evaluation of seed stress tolerance. [ Results] There were significant differences in

drought tolerance and salt tolerance among the four A. pedunculata provenances, respectively ranked as SHT >
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XIH>JJ7Z>>1S7 and XJH>JJZ>SHT>JSZ. The comprehensive evaluation index of drought tolerance was

90.12 for SHT provenance, while the index for salt tolerance was 89.51 for XJH provenance. [ Conclusion] The

SHT provenance is more drought-resistant and the JJZ provenance is more salt-resistant, revealing that seed

stress tolerance varies among different A. pedunculata provenances.
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Table 1 Provenance information of tested A. pedunculata
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tested A. pedunculata
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Fig.1 Effect of polyethylene glycol (PEG) treatment on germination indices of A. pedunculata seeds from four provenances
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Fig.2 Effect of polyethylene glycol (PEG) treatment on growth indices of A. pedunculata seeds from four provenances
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Fig.3 Effect of NaCl treatment on germination indices of A. pedunculata seeds from four provenances
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Fig.4 Effect of NaCl treatment on growth indices of A. pedunculata seeds from four provenances
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Table 3 Overall significance analysis and coefficient of variation of measured
indices under polyethylene glycol (PEG) treatment
o e ) B W (PEG) &b 3 ik Jir
7 38 b5 It H
0% 5% 10% 15% 20% 25%
g3 BHE/ % 90.42+1.82"  83.89+0.24" 77.9241.82" 68.61+2.77° 41.94+6.98"  13.61+8.43°
E’i) 3
AR R 0.020 0.003 0.023 0.040 0.166 0.619
3 A Yifh/ % 64.72+2.68"  62.78+£2.55" 51.114£347" 32.02+1.57° 5.93+1.28" 1.674+1.67
=7
A S R 0.041 0.041 0.068 0.049 0.217 1.000
S e sk IME/% 11.72+0.14*  10.214+0.29" 8.774+0.08° 6.18+0.45 2.4840.13° 0.6140.16"
K 2 AR AL " _
R 0.012 0.028 0.009 0.073 0.052 0.267
. " BHE/ % 55.14+11.87" 45.344+6.02"  30.35+6.75"  10.03£0.27° 2.404+0.19¢ 0.134+0.04¢
ILAE L i - e :
AR R 0.215 0.133 0.222 0.027 0.079 0.318
/ YifH/ % 5.23+0.44° 4.00£0.16" 4.75+0.45° 1.96+0.01° 0.88+0.09" 0.34+0.03°
JEAR A N
A R 0.083 0.040 0.096 0.006 0.101 0.092
/ ¥iE/ % 3.234+0.21° 3.01+£0.15" 3.3040.25° 2.87+£0.14" 2.2440.06¢ 1.364+0.17¢
JEEHRS N
TR 0.066 0.051 0.077 0.048 0.028 0.124
e BHE/ % 23.61+0.08"  15.94+0.29° 18.28+0.19" 9.75+0.35" 6.03+£0.17° 1.57+0.09'
[N ., ) ; -
AR R 0.003 0.018 0.010 0.036 0.028 0.058
o BifH /% 0.41+0.02° 0.3740.02" 0.3840.05" 0.3440.03" 0.2740.02° 0.18+0.00"
fitf JiT i .
5 R 0.057 0.040 0.128 0.077 0.063 0.017
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Table 4 Overall significance analysis and variation coefficient of measured indices under NaCl treatment
o NaCl v &
W72 6 A i H
0 mol/L 0.02 mol/L 0.04 mol/L 0.06 mol/L 0.10 mol/L 0.14 mol/L
o 3 i/ % 89.4443.15°  84.4440.96"  80.58+£2.93 72.4243.09° 56.674+1.44%  47.5042.50°
‘E:; 3
85 RAL 0.035 0.011 0.036 0.043 0.025 0.053
o 3 B IE/ % 65.284+1.73° 84.444+3.37"  77.22+£4.11° 68.3943.75° 54.1740.72¢  42.9243.15°
C
55 R AL 0.027 0.040 0.053 0.055 0.013 0.073
o 3 18 iE/ % 11.72+0.14* 8.314+0.45" 8.5940.13" 8.074+0.11" 6.58+0.74¢ 4.164+0.33¢
ﬂ:
: 85 RA 0.012 0.054 0.015 0.013 0.113 0.079
i 4158 IE/ % 59.614+10.04* 40.64+2.76" 24.654+1.68° 17.69+0.29° 6.68+0.16" 2.5440.05
: R E 0.168 0.068 0.068 0.017 0.024 0.018
" YIE/ % 5.31£0.50° 4.9740.29° 2.704+0.18" 2.10£0.14¢ 1.21+£0.15 0.6240.06°
NS .
R E 0.095 0.059 0.066 0.069 0.126 0.100
” YIE/ % 3.23+0.21° 3.45+0.25 3.47+0.30° 2.784+0.18" 2.5740.08" 1.82+0.13¢
IR .
R E 0.066 0.072 0.086 0.066 0.031 0.070
e YIE/ % 23.61+0.08" 25.5340.50" 22.6440.22° 16.11+0.33¢ 9.40+0.24¢ 2.5340.34"
MR ZER . "
LA E 0.003 0.020 0.010 0.021 0.026 0.132
N PHiE/ % 0.41£0.02° 0.34=+0.00° 0.3740.00 0.354+0.01" 0.3440.01° 0.3040.01
fiif J5T 12t . .
R E 0.057 0.012 0.001 0.017 0.021 0.025
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Fig.5 Correlation analysis of relative values of indicators related to drought and

salt tolerance of A. pedunculata seeds during germination
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R ATAT Y, AR R K 28 (XD MR Al (XD (A
Xof i J5 e (X ) Y 28 A 50K, T DA B e 52 3 R AR

Jo M 9 13 AR B o
2.5.2 Wit

8 s [R] 14 AF Xof (L 18] A7 TEAH 5 AN G 5E (181 5)
o B 1k A b 18] B it 6 45 8 H L 1L0.1 mol/L NaCl A
R AR PEVEAN I AR R BE (R 4D . IR 5—6 1A, 41
AR Jit A Aol 05 i 300 it R A T 3 A M 1 R T 22 T
TR IK 2 10096, B LB BCHT 34> 2 oAU 8645
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(X B SR R BB, AR S 1 sy BAECR
AT, T DS R i 38 AW e Ak b TR 400 4 AR
AR 28 11 32 B od 19 STk R 28.06 20, AAR N IRAR I
(X5 ARG B S5 Ak (X ARG 3 7 4 % (X A 3£ 4
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Table 5 Eigenvalues and variance contribution rates of

principal components during germination of A.
pedunculata seeds from four provenances

Y,=0.221 X,—0.096 X,+0.218 X,+0.305 X, +

0.102 X;—0.624 X;+0.526 X,—0.352 X, (17)
K Y.G=1,2, DR EWIT; Xi—Xo 70 5l R HF %
RIFHCR R G IR E R K ZFE R BT
2 AT

F6 4TMEKWHBERMFHRPRL G
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Table 6 Loading matrices of factors in principal component
analysis of stress tolerance during germination of
A. pedunculata seeds from four provenances

TRl R0
18 5 ¥ 1% I+ 0% m*

JrETE Rtz

b ENIW, EAIE N
Ab WA FRIEE %0 Sk %
I 6.289 78.613 78.613
TR
T I 1397 17.464 96.077
I 3.989 49.860 49.860
EhWria I 2.245 28.058 77.918
il 1.767 22.082 100.00

SEAFRE R R, B35 EAE S O % LURRE )
T O ASCER 43 S A R K e Bk R B S T R
1 32 i oy R A R IR
(D) Pt R R 50N
Y,=0.385X,+0.312X,+0.390X,+0.366X,+
0.349X,+0.332X,+0.327X,+0.359X,  (13)
Y,=—0.021X,+0.495X,+0.116X,—0.338X,—
0.403X,+0.425X,-0.475X,+0.243X,  (14)
(2) Tt £k B R A 2 h
Y,=0.461 X,+0.496 X,+0.461 X,+0.389 X,—
0.216 X5+0.04 X,—0.315 X,+0.173 X, (15)
Y,=—0.17 X,+0.023 X,—0.175 X,+0.322 X, +
0.595 X;—0.368 X;-0.227 X,+0.543 X, (16)

RHHE(X) 0966 —0.025  0.921 —0.255  0.294
RES(X,) 0782  0.585  0.991  0.035 —0.128
RZERB(X,) 0.978  0.137  0.920 —0.262  0.290
WX, 0917 —0.399  0.777  0.482  0.406
R K (X,)  0.876 —0.476 —0.431  0.892  0.135
EEK (X)) 0.832 0502 0.08 —0.552 —0.830
MK (X,) 0821 —0.561 —0.629 —0.34 0.699
SERE (X)) 0.901  0.287  0.346  0.813 —0.468
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0 E B2 B o ik R Y He 0 R AR B R 4
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0.140Y,; i £& P #2824 . Y=0.499Y,+0.281Y,+
0.221Y, ARG LR RY ST 3045 3] 4 4SS [6) F U5 AR
i Ak R TR BT R Y T2 A 25 A A R
PRHE P 3 WL 26 70 4 A R TR F IR K AW Bk B R 1 D
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XTH>JIZ>>ISZ 5 it £6 ¥ Jy XTH 5, ISZ £e 55 , Hofh
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Ivi) o Y8 K A9 i Bk 11 SR S o B (R 0E AT A DG MR A BT, K
AT S RV M 6 R A 0.722,

RT AMAEMERARERAEESSEI KRR
Table 7 Comprehensive scores and rankings of stress
tolerance of A. pedunculata from four different

provenances
‘ i L it 44 1
R g — -
4y ¥ 4y P
1JZ 44.27 3 63.51 2
XJH 81.82 2 89.51 1
SHT 90.12 1 52.57 3
AN/ 6.68 4 23.35 4
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