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1.2.1 FEpEMHFHELZMSEERNEMm
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25% .30 %% 6 MHE PEG(RZ B, r T
6 000) AL ARG PEG WK IE 5B BRI
ZHRE 20 CE&MUF PEG BB S HIK KA
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Table 1 Effects of storage conditions on germination of Amygdalus mongolica seed
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Table 2 Germination of Amygdalus mongolica seed in 16 h/8 h alternating light and dark under variable temperature
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Table 3 Responses of Amygdalus mongolica seeds’ vigor to different simulated drought stress

A BHK 4/ MPa R 2RI REL KRS KR [EPAL R WS K3/ V6
X R 2 96. 14+0. 664 39. 36£0. 564 16. 5040, 724 0. 00=£0. 00%
—0.05 2 95. 7241, 434 31.5740. 42% 11,8440, 158 0. 00=£0. 004
—0.15 3 95. 721, 434 20. 860, 48C 6. 790. 27C 0. 00%0. 00
—0. 32 1 83.5741.37% 10. 3640, 17X 2.9440. 08™ 67. 2140. 69™
—0.54 8 35.99F1. 44 3.0940. 158 0. 78£0. 04F¢ 91. 911, 7540
—0.81 8 5.7241.17™ 0.58=0. 11% 0.120. 02" 92. 6741, 194
—1.15 — — — — 95. 560, 76/
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Table 4 Responses of Amygdalus mongolica seedling to different simulated drought stress
Ab K B/ MPa WA /em AL /em UAERRA 4w/ (g/5 #0 MANEE A
X I 5. 8970, 194 13.65+0. 37 16. 080, 45 2.083£0. 044 0. 009040. 00038
—0. 05 5.33+0. 078 10. 8940, 348 10. 88+0. 528 1. 8640. 028 0. 0096=+0. 00038bc
—0.15 4. 6440, 11% 9. 28+0. 29¢¢ 6. 80+0. 50¢¢ 1. 64+0. 08¢ 0. 0106=40. 00038b
—0. 32 1. 7440. 06™ 3.3940. 23 2.7640. 17X 1. 43740, 04M 0. 0239740. 00124
—0. 54 — 1. 81+0. 18F¢ 0. 8640. 08 1. 26+0. 05 —
—0.81 — 0. 880. 04Ff 0. 0040. 00Fe 0. 9040, 02Ff —
—1.15

B RS PR IR AE 0. 01 AKF22 57 Bk /NG FREFIRTE 0. 05 /K225 B8k,

WAL PR 5 2 = X BB (P>>0. 05), —0. 05 MPa %W
AL 355 FEAH G B 3 25 55 (P>>0. 05),

2.3 ARERERSRMEXFFIEZ B R0
Rt TR BV BE A T s Sy Bk RR 1) R 2

R AR BN 118 BOZ W AR R R i & KA
BGER S, fEE <0 8 KM, 5 Bk
552 KITIRWI K o BlE $hvie B8 B4 iy A1 le fh

AR, 25 1.0% ~1. 8% £h 1 if i 52 7 e Bk
PR32 K 5 0 2 6 i ol 26 o e A e 4 v (P
<<0. 01) , — R A R SRS W e 238 23RN 5 00 B

RRICZES 50 AR T 2k 2 R Wi T =
RIk 96. 75% . ZF LRIk, ER v E A 3 2 1
S i R AFR T & 5 BT e 6HIR A R 14 T 37 (59
{ER 0. 826 (P50 R ;s 7E A R A4 F T I A1 & 1
Pl R TS T R B IR 5E 25 S AT5 8K T LUK ]
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Table 5 The influence of concentrations of salt to Amygdalus mongolica germination

CE v T A A R AL RER/ % R HIREL 5 485K iR E %/ %
popiict 2 95. 562, 724 80. 4842, 858> 36. 5141, 8647 0=£0. 00
0.2 2 93. 89+1. 36M 85. 742,134 36.9940. 687 0=+0. 00M
0.4 2 93. 893, 904« 80. 9844, 418> 33. 9541, 908> 0-£0. 00
0.6 2 93.33+2.98M 66. 941, 72¢¢ 23. 7940, 64¢¢ 0=+0. 00M
0.8 2 93.33£3. 65M 51. 1444, 72 17. 8541, 77 0-£0. 004
1.0 3 86. 114£3. 908> 23.62+2. 58 7.98+0. 95F¢ 61. 7547, 12¢
1.2 3 80. 003. 65 21. 70+ 3. 62F 6. 5040, 65 75. 5046, 258
1.4 5 35,5642, 721 4. 61740, 491 1. 0740, 14F¢ 94. 002, 2747
1.6 6 16. 1143, 28F¢ 2.1440. 46%0k 0. 47+0. 09Fe 96. 7543, 767
1.8 — 0. 0040. 00t 0. 00£0. 0058 0. 000. 00Fe 96. 2544, 007

[FIF RS PR AE 0. 01 K22 57 B E k. /NG FHEFIRAE 0. 05 /K225 B 5 k.

2.4 AERERA BB 3T 4 i & K80 s
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%%ﬂ*ﬁkikEﬁ%ﬁ%ﬁt?ﬁmﬂ%ﬁﬂﬂbﬂm#(%@
o ARFRUE SR (0. 2% ~0. 4%, 2 i Bk 4
mﬂﬁ%ﬂ%%ﬁﬁfﬁ@iwﬁﬁﬁﬂmﬁﬁi‘k B
JEZRAET C>0.4%0) AR R A K Z B0 . Sk

i L 20o~1. 6 A AN L 5l Bk A i AT W)
AR B AR AR, B R 1L 60 A%
RS B A 7 RO ZF . 28 BRTR 5l
Tt B4l it AR A XPIR A R (4 i 52 B {E 24 0. 890 (P,
R 5 STty i Wb 4l B PR ok oo AR B B R VR T2 1Y
iﬁﬁbnﬂﬁﬁ%ﬁ-iﬂfﬁih?ﬁﬁkfwo 2% ~0.4%) fE$

ST I MR AI B AR AR (R 3R A AR B 2l 2%
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Table 6 The influence of concentrations of salt to Amygdalus mongolica growth
/% WA 2 /cm AL /em UAERRA % A/ (g/5 B
popitst 4, 26740, 187 8. 66-+0. 265 1.2340. 10" 2.2740. 067
0.2 4. 13740, 087> 9. 5740. 350 1. 6840, 15M 2.1940. 115
0.4 3.9740. 3770 9. 944-0. 767 1. 8370, 53 2.1040.07%
0.6 2.68+0. 198 6. 20=£0. 50¢¢ 1. 1740, 12% 1. 8040. 05™
0.8 2.36 0. 234 4, 6240, 40M 0. 83740. 12¢¢ 1. 7470, 04PH
1.0 2.1040. 28¢¢ 3. 2740, 24Fe 0. 68740. 08¢ 1. 69+0. 04F
1.2 1.32+0. 16M 2. 0540, 37 0.00=+0. 00 1. 57£0. 09**
1.4 0. 3740. 06F= 1. 660, 18 0. 00+0. 00 1. 16+0. 04%¢
1.6 0. 0040, 00h 0. 95+0. 286 0.00=+0. 00™ 1. 0840, 11Hh
1.8 0. 00=0. 00*h 0. 007£0. 00 0.00=0. 00 0. 00=0. 001

[FIF RS PR AE 0. 01 K 2257 B E k. /NG FHAIRAE 0. 05 /K225 B 5.

e WL MUK Ao R A2 s ol N (18] el b P ]
DR R PR A B R (1. 2%0) i AR AR Y
A

2.5 fEEFHENREGREEAREHFHEZZIME

HIZR 7 n] DL R B 1 58t i Bkl 1 A1
HA A AR IR T B 2 AR B2 9 1 (P<0. 01D
2B AZ R BRI Rl 52 2= 2 SN U S n] A d 2%
P2 AT AR (E I e A AT 2 A T LA B
BRI (P<<0. 01) s & =YD HLEL A1 URAE L fIK

2 BRI A 2 38 S0 HAT A I 35 B v 13 48 KL
HH ARG 9 A BEA IR 1 2R 7575 5
~10 CASRZME T2 AR T, 10 A %0, W24
3020 F SN, 11 A4, 7800 Fh ¥ HEAR S WERH e L
PRI RES A3 SR ST v o A T RS R AT & AR, 5
TARRRATHRAET . 2R L RTIA L S Bk R BT
by WY A AT BV R T 76 TR I &, IR BN 3
b5 e G A PR ARRZ AR AR R BUR
2 MO I AT S R A 2E AR D BTk
MR o 1 T EE 1K Al e LR 1R 2%

x7 FEBBEFUHENEEREFAREMFHLIM
Table 7 Impacts of the germination of Amygdalus mongolica seed

b HH R R KL RER/ % WA R ZF R T4 REFHRE PR L
fRIRZR(2~5 C) 7 24+3, 42 74+3.11% 2. 6640, 34D4 1. 86+0. 26F¢
BRIEF(G~10 O 4 7843, 128 1743, 11¢ 8. 660, 348 7.8640. 26
A= b 4 343, 45C 1543, 11¢¢ 6. 760, 41¢¢ 4. 8640, 26
AT E A b 4 140, 868 0=0. 00Ee 0. 2540. 50Ee 0.. 45740, 36%

AU b e A b 21 3 140, 50Ee 743, 250 0. 35740. 50E¢ 0. 5540, 75Ff

X HR 1 3 9640. 6642 0=+0. 00Fe 26. 50740, 4842 13. 5070, 424

X} HE 2 11 141, 158 98+1, 154 0. 08=40. 10Ee 0. 04740, 04Ff

[FIF RS PR IR AE 0. 01 AKF22 57 Bk /NG FHREFIRTE 0. 05 /KF22 5 B8k,

2.6 BEMNREHRHM TR

Hi# 8 nIL,8 h/16 h JEmEsc#:.30 C/20 C,
25 C/15 C.20 C/10 CARAMT . SEh Bk 3
KITtawi k.15 C/8 CAEMF PR T2 7 RIFIA 8
K s NBH AR 16 h/8 hobmEse#r .20 C/10 C
ARIRRAE T R 2R R 9800 R 8 3 v T AL AR IR

2 (P<C0.01), 7€ 16 h/8 h JEEAZ £, 30 'C/20
C.25 C/15 CARIRAM T, KR ZERARE (P
=0.05) (HA B E & T 15 C/8 CARRAM Rk
R (P<0. 01) s W L ZEHBORE . 76 16 h/8 h
MG Bl H BRI A T P35 k28 H B
W (P<C0. 01) s WK ZEH8 BORIE 1 #8 BORE - 78
16 h/8 h YEIASSE: . bl H ROl BT » 2R AR 2
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Table 8 16 h/8 h alternating light and dark under variable temperature of the germination of Amygdalus mongolica seed

b3 IR S 0 K) BORHR/ % PR ZEHEL REFIREL [EPAE R ¢
30 C/20 C 3 82F5. 54 2. 81%0. 424 25. 840, 754 12.3140. 36"
25 °C/15 C 3 8542, 041 3.42740. 30% 24.14=40. 78% 10. 82%0. 46™
20 C/10 C 3 98=+1. 70% 5.1540. 08% 20. 2240. 38 8. 8640. 30
15 C/8 C 7 5343, 46 8.39740. 26 6. 410, 430 2.430. 13M

[ rh RS FRERIRTE 0. 01 ZKF- 2853 M /NG FRERIRTE 0. 05 K28 5

I 34 ot i 25 B (P<<0. 01)
2.7 BEMREHRHLEE KR

8 h/16 h eI # .15 C/8 CARRAAME T .4
BRI AARFL AR e, TR A AR, X 220 F i o 8 7
Ji& 598 Y0 F- Bl P Rz A T 25 R e Rl A K (R
9);20 C/10 CARIR M T, D1 A AR HLH: iR AR08
i, AR MR AL IR L R R A K B
G, TR ER R 25 C/15 CARRAMU T . 9
AAREEH: ARSI K IE T, IAER B £, Fh T &
G 12 RIFAASLH R oL ARG, ks
SOV, BHRER S 7E 30 C/20 CASRAMET,
1A MR B AR €, R AT A SR B R AR AL, A 3%
AR LA PRGN 9 RIF AL

0L, EIREhASS , #h i A K /N, R I A= K
AR L FE R R Ek, FI R R KRSk, BEH R
FER T 1 R AEARARL S I R S A R L AR
KT m R (3R 9330 C/20 CH &R AZ G
FIHT & B T 25 C/15 C H R ARRA B (P<<T
0.05, M BEmT 20 C/10 C.15 C/8 CH®As
TRASEHY T R (P<<0.01) ;20 C/10 CHAKAR B 2%
=30 C/20 C.25 C/15 C.15 'C/8 C HKAS &
ASSEIRE K (P<<0. 01)330 C/20 C H KA IRAS
R AE AR RN &)y i i B A 0 2 e T A AR IR (P <<
0.0, Zg BTk, 78 H /A A 4544 T, 20
C/10 C AR 2 5 i i Mk b & 28 1Y) ool I 32
30 C/20 C.25 C/15 CHM TR ik, AH T
B 1R IR A MR R R A

x99 AREBEMNRGTREGEERKNZIE
Table 9 16 h/8 h alternating light and dark under variable temperature on seedling growth of Amygdalus mongolica

Lk p W /em A /em WAL 5Tt /g
30 C/20 C 1. 6340, 07A 1. 98+0. 128% 4. 5540, 424 2. 3840, 124
25 C/15 C 1. 5240, 084 2.160. 26BC 3. 730, 228 2. 2470, 03B
20 C/10 C 1. 3140, 078 3. 6470, 137 1. 28+0. 25¢ 2.18=+0. 058
15 C/8 C 0. 0040, 00¢d 2. 60+0. 238 0. 0040, 00™ 1. 90+0. 08¢

[FF RS FRERIRAE 0. 01 /K225 B /NG FREFIRTE 0. 05 /KF 25 B,

3 @RS

3.1 FMFHEX T 2B B0 R R IE R B A SF

ANTFI SR AL b1+ 13 A A X R 4 B RN
[l A 2B BROK 3 25 PF T P11 R G2 Wi
FARBVRFMEIE T SV DAY PR UE L)) 177 375 ) SR
Z—E L ARSI S e PR TR R K
HR WA AR B A A X . HBE T 5
SN | VT S ol o R aa o SN o OGP E
KB PR SE i MR T 0 A 1 i (K2 1B 4
BI{E A —0. 81 MPa, 572 MIAERE (115 4 1

BB A 5358 —2. 1 MPa fl —1. 8 MPa) tf
SRy Tl VR b O RN S E Sl O
T % SR e g i A AR T R R
BRI IV SR WS AR AIE X o A S 5 HL A o B AR AR
B, FENT EHBERKEZ N Rk, gy 20 R uE 1
S IR155 1 s R K, LA A b 1 3543 W K AR
B 471 FH ] 7 %R

3.2 HEERX T S hhiE B i R 45 E K H X i H
EENETR

A FE RO 20y v R T B R A 1 AL
B AR TR BRI RS AR L i B
REME SRR MR 22 AR H AR AR IR A0 4
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R PE R 50 X 4 A A A S A BRI
TEFSPE T AR ZF R B A K2 T 5 32
Wi B X 5 Xk £0 4 i R 60 B 5T 4 OR —
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Response of the Seed Germination and Seedling Growth of
Amygdalus mongolica to Stresses

Wang Jin', Yan Xia'™?, Li Junyuan®, Xie Quangang', Zhang Yong', Zhao Gang', Zhang Chengguo™
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ucation, Linze 734200, Gansu, China; 3.Linze State-owned Wuquan Forest Farm, Linze 734200, Gansu, China; 4.Com-

mission of Agriculture and Animal husbandry in Sunan County, Sunan 734400, Gansu, China)

Abstract: In order to investigate the causes of degradation and the difficult problems in seedlings breeding of
Amygdalus mongolica, the response characteristics of the seed germination and seedling growth of Amygda-
lus mongolica to adverse ecological factors were investigated, using a method of indoor control of drought
stress, mixed salt stress, variable temperatures and seed husking, with the seeds of A. mongolica in the
middle section of the Qilian Mountain. The results showed insignificant difference in the germination rate
(P>>0.05) of the A. mongolica seeds processed in clean water for control and —0.15 MPa PEG solution,
and significant sequential decrease in the germination rate (P<C0.01) processed in the water potentials of
—0.32, —0.54, and —0.81 MPa, and non-germination processed in —1.15 MPa, and non-germination
processed in —1.15 MPa. As the drought worsened and water potential decreased, the germination was de-
layed, the germination and vitality indices, the primary bud rates, root lengths, number of secondary roots
and fresh weights of seedlings were on a significantly decreasing trend (P<C0.01). But the sound seedling
index were significantly increased in case of treatment in —0. 32 MPa. And the lowest thresholds of osmotic
potential for seed germination was —0. 81 MPa. The lowest mixed salt stress threshold for seed germination
was 1.6% . Under light mixed salt stress (0. 2% —0.4% ), the length of primary buds and the number of
secondary roots increased. With the increase in the mixed salt stress, the dry weight of primary buds and
the fresh weight of seedlings were decreased, indicating that the seedlings responded and adapted to light
mixed salt stress by reducing growth to promote root growth. After the stress of low osmotic potential or
high-concentration mixed salt, a certain amount of the seeds developed into dormancy to maintain life force.
The ungerminated seeds showed a germination rate of 62% —96 % after rewatering, and the total of the pri-
mary germination rate and the re-germination rate was not different from the germination rate of the control
seeds (P>0.05). The obstacle of seed coat is the main factor restricting seed germination. Seed dormancy
can be interrupted by mechanical peeling. Stratification of seeds in low temperature (2—5 ‘C) can signifi-
cantly enhance seed vitality, and stratification in variable temperatures (5—10 ‘C ) can significantly improve
the germination rate and vigor. The causes of degradation of A. mongolica include low water potential,
high salt stress, high temperature, sensitive dormancy of seeds, and poor cold resistance of seedlings. For
saving and manual breeding of A. mongolica, an area with irrigation conditions and of low temperature in
spring should be selected for raising of seedlings, and sowing of seeds is suggested to occur at the time of
soil thawing, to take advantage of the low temperature in early spring to and wake the seeds from their dor-
mancy and cultivate strong seedlings.

Key words: Amygdalus mongolica ; germination; adverse; ecological factors



