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Effects of different priming treatments on germination and seedling
drought-resistances of Astragalus membranaceus (Fisch) Bge.

HE Jun', PU Jun’, WANG Wei-ling®, GAO Qing-ge*
(1. Shangluo University Biological Medicine Engineering Department , Shangluo , Shaanxi 726000, China ;
2. College of life science, Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Objective: Physiological effects of seed priming on drought resistance of Astragalus membranaceus
(Fisch.) Bge. seedlings were studied in this paper. Method: After Astragalus membranaceus (Fisch.) Bge.seeds were
subject to different priming with H,0, 20% PEG — 6000,0.25% KNO;, 100 mg* L' GA3 and 12.5 mg-L~' 6 - BA
respectively for germination experiment, seedlings were under 20% PEG — 6000 simulated drought stress to measure
drought-related physiological indicators. Results: The sequence of Germination energy and germination percentage was i-
dentical: 12.5 mg*L~'6 - BA > 100 mg- L' GA3>0.25% KNO; >20% PEG - 6000 > H,0 > CK; and the sequence
of Simplified vigor index was 0.25% KNO; > 100 mg*L~' GA3~20% PEG - 6000 > H,0 > 12.5 mg-L™"' 6 — BA >
CK. Malondialdehyde (MDA) content, soluble protein content, proline content, chlorophyll content, superoxide dismu-
tase (SOD), peroxidase(POD) and catalase activity (CAT) of seedling have a significant difference between CK. Ac-
cording to comparing the Average value of subordinate function, the rank of drought resistance was H,O >20% PEG -
6000>0.25% KNO;~12.5 mg*L™' 6 - BA> CK > 100 mg* L' GA3. Conclusion: 20% PEG - 6000, or 0.25%
KNOj can effectively promote seed germination and improve seedling drought-resistance .
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TREFAR R S TR ARG I AL BT
R R R MIUT A 12.5 mg- L™ 6 - BA >
100 mg*L™'GA; > 0.25% KNO; >20% PEG - 6000 >
Hy 05 AN [ 51 b BN (] A 1 1 48 B0y 0.25%
KNO; > 100 mg* L™ GA; =20% PEG - 6000 > H,0 ~
12.5 mg- L' 6 - BA,
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Table 1  Effects of different treatments on seed
germination of Astragalus mongholicus
b KER/ % REFR/% [N 1755
Germinative  Germinatgion Simplify
Treatment oo
force rate vital index
CK 19.5+0.3e 28.9+0.4e 0.434+0.004 d
H,0 27.9+0.4d 37.8+0.7d 0.716+0.006 ¢

33.8+0.4¢c 46.5+0.5c¢ 0.899+0.004 b
34.5£0.2c¢c 48.6+0.8b 1.135+£0.005 a
100 mg-If'GA3 41.7+0.4b 48.3+£0.4b 0.923+0.011 b
12.5mg'L-'6-BA 46.4+£0.5a 54.2£0.7a 0.648+0.0036 c
< TR 5 R )5 B 25 5 3 (P <0.05) , R,

Note: Values followed by different letters in a column are significant a-

20% PEG - 6000
0.25% KNO;

mong treatments at the 5% level. The same below.
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Fig.1 Effects of different treatments on chlorophyll

content of Astragalus mongholicus
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(145455, SOD.POD . CAT % B 543 &L T BRix 26 A
FH 2 SRS B R 40 (BR3P Bl R 40 ) 1Y o 40 i
BT o ARG A AL BT B A v PR B 2R S8 5 R
SR 2, 45 B R SOD . POD, CAT 115 CK 22
[ #R A7 7E B % 22 5, SOD 7% M K /NI A Hy0 >
12.5mg L™' 6 - BA=CK~100 mg* L' GA; =~20%
PEG - 6000 =~ 0.25% KNO;, CK, 100 mg* L™"' GA;.
20% PEG - 6000.0.25% KNO; &b ¥ 2 [0] JC i #
53 POD {5 PE KNI A 100 mg- L™ GA; > H,0 >
12.5 mg* L™' 6 = BA > 20% PEG - 6000 ~ CK ~
0.25% KNOs, £ #1 20% PEG - 6000, CK. 0. 25%
KNO; Ab38 2 8] TG f 3 25 5 5 CAT I P K/ NUT Ky
H,0> 0.25% KNO; > 20% PEG - 6000 ~ 12.5 mg*
L™'6-BA>100 mg- L' GA; > CK,0.25% KNO; #il
12.5mg- L7 "6 - BACFEZ [ OB H 257 .

MDA S g A AL e 4™ 1), 8 F T 38RR
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KNI A H,0 > 20% PEG — 6000 > CK > 100 mg*
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St
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YERB B TY I 2 S EATHEAER XN
P ST 8 P A D AT s 1 2 1 B DL , DA T PR R 4
W EZEAG I SE Bk o ANTR) 5 A A X B 47 i il 2
PR s RE I L3R 2, 5| R BRI AIR &1 5 CK Z
[EFFAE . 3 22 5%, K/ 0.25% KNO; > 12.5
mg-L~'6 - BA =~ H,0 ~20% PEG - 6000 > CK ~ 100
mg* L™" GA;. CK 1 100 mg- L~! GA; #b ¥ H,0 Al
20% PEG — 6000 4b B 2 [6] TG . & 22 5

YA AT TR L, — BB B AR
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o ARG ] A AL 36 B EE A v I PR 1 & R 52
M WL 2, 51 AL BT R F % it 5 CK Z A TR
WFEES, KN H 20% PEG - 6000 ~ H,0 > CK
>0.25% KNO;>12.5 mg-L.-" 6 = BA > 100 mg- L~
GA;,20% PEG - 6000 il H,O 4b B 22 8] JC i 5 25 5
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Table 2 Effects of different treatments on protective enzyme system of Astragalus mongholicus

SOD & POD {57

CAT I54%

A3 SOD activity POD activity CAT activity MDA % it Hﬁ%@ﬁé\i ﬂ{ﬁf&EE
Treatment (Urg-! (Urg-! (Urg! MDA C(_)r]llel’ll Proline C?r]ltenl Soluble p_r(l)tem
FW-h-1) FW-min~1) FW-min~ 1) (mmol-g™" FW) (ngrg™") (ngrg™")
CK 431.7+22.1c 103.2+6.5d 61.41+3.12¢ 2.64+0.11c 34.12+£1.58d 11.12+0.51b
H,0 674.7+32.3a 177.6 £ 11.4b 187.33+9.23a 4.12+0.23a 48.82 +2.56¢ 11.91+£0.23a
20% PEG 385.8£23.5¢ 113.7+12.1d 93.52+6.55b 2.98+0.14b 47.91+2.18¢ 12.39 + 0.86a
0.25% KNO; 405.2+27.1c 98.2+11.5d 97.47 £5.44c 2.54+0.15e 57.52+3.33a 10.46 + 0.65¢
100 mg-L™" GA; 419.3+24.5¢ 212.5+14.8a 78.95+5.43d 2.60+0.14d 32.94+1.37d 8.63+0.37e
12.5 mg-L7'6 - BA 448.1+32.6b 140.0+ 11.8¢ 90.53 £5.34¢ 2.51+0.16e 51.93+3.01b 9.49+0.39d
®3 TEMETARSIRLEREESHERIBRNRERBE
Table 3 The membership function value of different treatments on Astragalus mongholicus in drought stress
,l,l_fii . CK H,0 20% PEG-6000  0.25% KNOs 100 gi;L_ l 22 _“‘%;&LJ
MDA 0.840 0 0.699 0.989 0.944 1
Sﬁjﬁiﬁ)ﬁtﬁn 0.650 0.871 1 0.481 0 0.226
Ji %R Proline 0.056 0.746 0.662 1 0 0.838
4% Cholrophyll 0.598 1 0.420 0.495 0.027 0
SOD i SOD activity 0.098 1 0.003 0 0.053 0.196
POD {fitk POD activity 0.044 0.695 0.136 0 1 0.453
CAT {f £ CAT activity 0 1 0.392 0.282 0.137 0.227
Membfrfﬁi?i%\ioﬂ:{ielage 0.327 0.759 0.473 0.464 0.309 0.420
PR HEHE T 5 1 2 3 6 4

Dry resistance sort
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1) 51 RPN RN 8 K 120 .
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FFEW:0.1 mgL™' 6-BA.0.1 mg-L™! GA; AEAE
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FEERE L IRFFT 25 FAH — 80, 38 Bk B 1 5| & Ak
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