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Study on Standardization of Germination Test of Astragalus membranacus Seed
ZHANG Yanhong, LI Jintian, LU Youyuan, DU Tao(College of Pharmacy, Gansu University of TCM, Lanzhou
730000, China)

ABSTRACT OBJECTIVE: To select the optimum conditions for germination test of Astragalus membranaceus seed and provide
reference for the formulation of testing rules of 4. membranaceus seed. METHODS: First, the dormancy of A. membranaceus seeds
were broken by soaking seed with 98% H.SO, for 30 min and 35 “C warm water for 9 h, then treated with different temperatures
of germination, different germinating beds and light conditions. Different treatment methods were evaluated by germination rate,
germination potential and germination index. RESULTS: With the increase of temperature, germination rate, germination potential
and germination index decreased. At 30 °C, germination rate, germination index, and germination potential were significantly low-
er than those of seed with other treatments, in which the germination rate was the highest at 15 °C; but there wasn’t significant dif-
ference in germination rate of 15 “C and 20 °C. There were no significant differences in germination rate of different germination
beds, but sand bed could restrain bacterial growth well. Under both light and dark conditions, seed could normally germinate. The
appropriate condition of 4. membranacus seed germination was at 15 °C, sand bed and dark. The germination rate, germination po-
tential and germination index were (98.5+0.65) %, (85.5+0.87)% and 175.8 +2.31, respectively. Meanwhile, the germination pe-
riod was only 4 days. CONCLUSIONS: Suggested quality control method of A. membranaceus seed is that at 15 °C, sand bed and
dark. The second day of germination as initial counting time and forth day as the last counting time are used to calculate germina-
tion index. This method is easy and controllable. It also has short germination period and high germination rate.

KEYWORDS Astragalus membranaceus; Seed; Seed dormancy; Germination temperature; Germination bed; Germination count-

ing time; Germination rate; Germination index; Germinative force

KOOSO 0O 0O 0000000 00O 0O 00O 0O 00O 0O 0O 0O 0O 00O 0O 00O 0O 00O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 00000

[1] "PEMEYEREZERS T B &M B2 R A SR A B I SE[I]. 40,2011, 30(3) £ 57.
#1,1993:80. [6] Eib, FEFEELGETFRTF LR ED]. T F KX R
[2] JLHHBEZERBE. P 2 K& R [M]. B . iR R, AR, 2007,8(5):202.
1997f1 294. ) B B [7] RGeS0 60, %, 5 SBR AL B 5 45
[3] 79, a2, B IS 35 O 1Pl 0 R 56 8 T b TR A, B Ak, 2011 (8):43.

WERFFE ). F B AF k., 2015 (2):38.
[4] ZEeE WA b3 5 F AL I ] Rk
#3,2004,5(12) :12.
(5] EURR- TS, AR - B g, St e (9] ‘ K
: . 1995 (RAF A+ T 4030 HLAZ ) 5% 3635 s [S]. AL BT : T[]
NS4 T0H « 155 b R 2505 TR 2 4 W B 1 H — [ SRR A 2y

B 2 b TR P IR PRAEHGE 2000: 45245 ‘
*EU%{&, @ﬂjm ﬁ}'ﬁzﬁﬁm:%m*ﬁ%ﬁﬁ%ﬂ?ﬂéﬂiﬁﬁﬁ[ﬁ]ﬂ@ﬁ [10] {E,t?RQ*\’;i“T‘(SOphOra alOpeCurOldeS L‘)Z:F;]ﬂﬁf’ﬁ%éh

[8]1 ZEBAE, AR TR = & FFh 7 B i oE (0] 7+
E25,2013,8(5):560.
E R RAEYFIFAR UL AR 2R 51 25 GB/543.1~3543.7-

SFIBFIE. L :0931-8765393. E-mail: zhyh456789@163.com FLARIRAE AL B9 B 20 [D]. 22« 220 K542, 2007 8.
HARAGVEH % A 0 R )5 170 - 24 FA 75 R (i H #1:2015-05-28 &[] H #:2015-07-07)
FFFE. HLI%:0931-8765393, E-mail: gslzdt@163.com (G0 #F)

- 998 +  China Pharmacy 2016 Vol. 27 No. 7 TEZ ;2016 4F55 27 4555 T
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Gy, i N AR R AR R & 2RI, R R
B A o BRI R ZEE ST A il (E AT R AR
AR i, HL& 2 SRR AR . AR g0 4t % 2 B ol jg e
SR R S R R, A A TR TS T R B R T R R
TREE R ZFRFDE RN 2, B 7E 8l BT o R & A
PEAAE, Al T o B R R R R AR AR
1 #e

TR BT A BT T 2014.4E 11 F SR A TR B 7 i 2
TR i, 2 T v 5 24 R A B8 B2 2 8 S5 A LR
Y521y 8 [Astragalus membranaceus (Fish.) Bge.var. Mong-
holicus (Bunge )Hsiao]fJFl -,

2 FHik
2.1 FhFLIFRITALE

T JeH R T T 98 % BRI 30 min, SR 5 FH K A3 7K R
HIHVE T, P 35 CHKIRIE 9 h, e HZERK v 4~5
a5
22 EEFRERIE

1% 15.20.25,30 C ARSI AR 7, H 3 2 4UE & 2
TR, R 2EPR pH 6.0~7.5, 5 M F% 100 Bifh -, 43k &5, FIAl.

TE FH S AR 9 & 2T R T AN [ & 2 R0, AR &k 2%
ERAER ZFIR . KZFIRVCAR B 4808 b EAnwbE] 4 7, 4%
AR I AP A 3 SRR B & ZE AR B 5 4R IR1 A B R
Ul 3 AR AR 1 & 2R R R TR A A N s /D R
REFR M B 5 mm JE 18D J5 B R 5 B0 ]2 78 15 7= I & 5
mm B ED , B AR A 12 RE AT, BrHY T ERE
0.05~0.8 mm, pH 6.0~7.5, 14 J5 7 150 CHLRE T E 2 h,
FENRKFE RGBS (T A T BV RS . it
B H BN AR BRI , R S R 2R A
24 RBEM4RE

A & ZFIRE, R EEIR (2 000 1x, 16 h) L&
FPAb RS T8 EERP T 2RI, F 3 R R 2R AE R 2R IR e
HRERRE & ZRAGRIN , B SR R R
2.5 RIFEHAMEF %K ZF i+ 5T iE

AR R 245 T I R B O, AR A7 2R 550
FE R R ZFBIAS B8 WO RR OB ], Lk 3
50% K 25 F 1 KRB WI T E T], TCFP 185 % 9 K ECh A
Y ]

2.6 EIFIEIRGITT

B ERN 1 T e AR A R 3 b R O K2 R
R R M TFRELH EZM RN L. BRI AR
H kR = (n/N)x100% (n N e 2155 K 2F RLE N ot
WA TH0) 3 B 2= (n/N)*x100% (n, WP T- R 455 2 R IF
R ZER G N SR FH0 s R R E=2(G/D.) (G A
WA H IR & ZE80G DO ERZ H R HED .

2.7 FitFEFE

hEHE 2016EHETHRETH

2 56 B 1 14 5% A SPSS 19.0 24 47 Duncan’ s 22 1
. BRI £ sFoR. P<0.05 NEFAFHITFE L.
3 HREN
3.1 HEMFERAFRENHE

T 5T FH 98 % B iR 1R 30 min, SR 5 F R i KR
BN UE T, PRI 35 CIR/KIRIE 9 h, 5 Jm FHZE IR K ik 4~5
Ko Kb AT B FP 5 3 )2 URARVE R IR, B T 5.20.25,
30 CHRRGHIR AR IR . B HEPRIN e Bl DL 1, T 2253 H 4k
RIK 2. Jr 2200 M R B, 4 b 3R] A7 7E B 3 1 25 e (P<
0.05), 2% K AFHEARINE Eidhs T, A [a] i B2 X v e b1 & 24
FAAE R ENE2E 57 (P<0.05) . BEA TR AT R 2%
REFIRBRR AL TR, W3R 2. 30 CALBE A1 2
B R FIRBOMR 735 0 E AR T HABAL R, 25 CAEFFFP 711y
KR R RMK B EART 15 CHI20 CRIabH, 3i
WA IR A ) T R I A& 2. 15 CHER 2%, -
(96.8 £0.25) % ,{A 15 20 CAMHL T () & 2RI B E MR
(P>0.05) ;17 15 CALIR T ) & 248 85 20 CHE ARG, 15 WA ARk
FMF 2SR B RN TR S (IR A R R 3

®1 AREBELEFERSELFHERUELER

Tab 1 Germination indicators of A. membranacus seeds af-

ter treaded with different temperatures

e, B, % KR B, %
15 96.8+0.25 140.9+0.68" 753125
2 96.0+1.78 1613£7.12 7904212
25 8454155 136.946.54" 633487
30 293+541° 38648.89° 138£476°

TE: 520 CLL#, *P<0.05
Note: vs. at 20 °C, *P<<0.05
R2 ARBELEEEEREETESTER
Tab 2 Variance analysis results of indicators after treated

with different temperatures

"WEmE B5 F p BME BF F P RRE BF F P
il 3 4116.00 118.00 0.000 3 12067.00 69.80 0.000 3411600 11801 0.000
4w 1 3490 12 17290 12 34.88

Bt 15 15

AN TR A PR ¥ R T RER (R R LR 1, 4588
7,20 CHI15 CAbHR I 5 85 K 2F 3R A B 5 o & 28 i it
V] G255, 3K W R Ak B ) 4 203k P e B 38 B0 0 2 2F SR T T
HF )50 5 30 °C & ZE R e DRI, (IR B A ) T B b 7
MR ZE . TR B R, B 1k B 2R A 5 )
PP 2F G552 SR ol B & 2R TR R 15 °C
32 HEMTEEELFHRMHE

PR AL B AO R, 430 BT AR ARIR) D R E] 4
TRV 2 25 R b 78 Bl B & 2F IR EE (15 C) 4 Nk &
. B R IAFAERRINGE S5 (K 3) M BRI (F4) , A
R 2 RN 2 2F BRI ANAFAE 2 25 52 (P>0.05)  (HUR X &
R IR B B 22 5 (P<0.05) . &3 I, &
)b B K AR SR R KT HA b B (P<<0.05) . A
AR R ZEHE RS T AR AR AR ] (P<<0.05) . 4K 1
M 2536 R PR BOR J 2 338 fee e, 43 514 (98.5 4 0.65) %
(175.8 £2.31)F1(85.5 + 0.87) % , {H4%_F- FILE ] b B Y 4 24 %
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Fig 1 Everyday seed germination rate of 4. membranacus
for different temperatures

MR ZFAR B R ICG T 7 L(P>0.05) H & ZF3H4C I 2
e TARIa] . whial b A & 2O 0, {H R ZFE 4R B 63.6 +
0.75, H I R AP R i & 2R e it A e fr Pl - J5 L S2br B
FoAb % ZF IR GETE I A —3, 48 F AR AL B A 25 3 5
W F 2R G2 X (P>0.05) . Ik, 48 F ARRFIAD )&
EERVR IR, 25 IE ST A 717 B, LA FOAEL.
®3 AEERFAZFHTERMTFELFHERHVESR
Tab 3 Germination indicators of A. membranaceus seeds un-
der different germination beds

%K 985£0.65 175.8+231" 85.540.87°
Fifl] 98.3+048 167.5+1.56* 780£135
1R 97.0+1.41 1642£5.69 765+3.88
Hhii 9534075 63.6+0.75° 0+0.00"

E: 5 EIbs, " P<<0.05
Note: vs. on sand, *P<<0.05
F4 FRRFRFHTEREGREAESRER
Tab 4 Variance analysis results of indicators under differ-

ent germination beds

it K% KA poil
CORME %5 F P AME ¥ OF P AME ¥y F P
G 3 883 275 0089 3 1124900 27660 0000 3 33960 5851 0000
a1 31 0 406 2 6l

Bt1s 15 15

3.3 BRMTFAFHNEREGHHE

FEHT L BAF R 8 TP b 7E 15 CARMF T TR 2.
SR G IRATRME AL BEA K 25 3 R ZFRRNR AR B8 7 OCSE
T (P>0.05) , HYG BRI B IE AL PR % 255 14 15 31 98 %
PAE, D538 6, MARIREE IR, Joit &0 I 2 s %
R, BRI T REIE W R 25, HAT B 0 A 2P R AR & 2
P, UER B RN T8 T A BUERh T

®5 AREEXBEZGTHERMFELFERHVESR
Tab 5 Germination indicators of A. membranacus seeds un-
der different light conditions

Faks KR, % KRR T %
DI 98.5+0.65 160.6:+1.23 85.5+0.87
L 983048 162.8+0.73 8732085

34 RIEFHENES L ZFiTEAHE

HETER T4 98 % MR R AL 30 min, ] 35 °C IR /K =
9 hJ5 , FEE E M A AT B 1 KA Pl TR LR % 56
2 KWK 0%V &, 55 3 Kl & it 900% , £ 4 Kt
CICHA i k. B, TBERESE 2 RIFT TR a4, Rl a4
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®6 AREABEGTERFIEGBETESTER
Tab 6 Variance analysis results of indicators under differ-
ent light conditions

i K% KRR R
COAME 5 OF P AME ¥F O OF P AME ¥y O F P
GECT 013 010 0766 1 979 240 0173 1 013 010 0.766
AN 6 129 6 409 6 129

Bt 7 7 7

RRFHBIGETTI E] o XK B K 4 AT 2 P o AT, 4
K3 REH4.5.6.7 RIYKRFHRERTLHITFEL(P>
0.05), WRT, K, 554 RFFTARKITEL, IAER R AR5
A ] RN 2 A IR A ]
FR7T MEEGTEREMFETIINEZFREUNESESR
Tab 7 Germination rate of A. membranacus seeds within 7 d
under optimal condition

fif il d KHE, %

1 1532277
8554087
94.010.82
96.510.65
98.0£0.91
98310.85
98.510.65

R I U Tt )

T HHARR R, P<0.05

Note: vs. seed germination rate on fourth day, *P<<0.05
4 IFig
4.1 HFEMFEFSHLE

HETE I R AN 35 K T FR I A v R SE AR R B 42, 7™ S fH
TR PR L ZE . TR0 5200 Jr vk A TR A B ML AL
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BT M AT IO B FERR TFURAIG , R 2R R 2R3 248 B0y )
194.6% .7.83% M1 8.34, {0 K ZEBF A (7 d) . BICFHFHEOR
FERGKHLAT I 4 min Mk bR 5 7T 2 B R B SIS PRHIR , d5e e % 25
S 94.81 % AHFT B S AS I AR B i 1l iAot , M B A 3 80S
RISl ivs 5 & 22, HARBeR R f K, 12 di A fig ik 2
KRR, LIHEEIAN R E RS AR i
Ja BRI TR AR By, LR 2R3 R ZE AR R85
N 8T.7% ,66.04% F 1.34, {HiZ Jy iR E KB , 4 B A0 5 11
FEANUT SR 5 H SOk A IR IR G & 2R ), A& 23R 4
SERR BRI, R SR TR . AR B B Rh - B, A
S0 R T O R AL 3 % B, AN [ (A A e i iR A 21 30 min
J&i , Pl R AT AR R A (F IR K IR 9 hE Rl s Ak Rl T 784y
W e o )T Rl B B ATCRR D Bz 5 1 2 EE R , W] LA S 2
5 T I b BT ] B () 2o 2 T S0P e %, o 132 345
& AR FH 98 % MBI AL 30 min, T 35 CHRZKIZHL9 h
FTM B TEFP R ST, 5 SRR G B R 2R A T IL R 2R3
K IERHN L R BT DL SCERIRGE , &2 RN 4 do
(R, 98 % OB R AL B 30 min £54 35 CIR/KIZ I 9 hn] LIAT 3L
FTRI B D M SR
42 HERMFS5EFERE

A AIG TR A BT FERD R B A 1) 2 ZRAR O, U B
Pl B AR R 2E . AN AR R 2R g, 15 ¢
120 CALFEI R0 K BIS, 25 CRBA Dk, 30 C
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AL IRFPF R B IGE  DRI ARR AT A — G R F A A
T NS R YL AR TR A 2R 15 CARBRAN A2 1
SOOEATR 5 AR AN ) 2 2 A G, (R AN IR 2 38, A
HARUL 15 CRF, X5 BT F IS R —B . R AT
JIr e i K R AT AR R 22 5%, A H B R 7 30 C AR T R 2
PROEZEAR AR BRI P 10 R 2R AR
43 HEEMFEFERIFR

BT AR ANRD PRAL BR A K 27 8T8 B35 M 22 5, (H N
R EEARUUAURIE TAD b B0 R 2 fef . B E 3 A5
WFTEN O S BB 1 1 K 25 R S Bl T IRk R L o o6, [
LD PRER K o S TR T A 2R AR Z AN R 1 B
BT TR OR, AEARIR R TR S 3L, R R A Rl Tk
2o PRI, B EERI T A 28 LARD BN R, A SR FHATAR AT [l I 45
15 CARR AR5 K o

LR R B RO T R 2F % R T 1, 98 % B R 30
min+35 CHKIZML 9 hF TR R 852, A2 | 15 CRRIEE IR,
e RN T R AR RIS LA . AR AR, HR
ZFRRETR RS KR — R R AR A A 2R A
Bk
5% 30k
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