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Effect of PEG-6000 Priming on Germination Vigor of Artificially Induced
Aging Seeds of Polygala tenuifolia

AN Yan-ru, PENG Liang”, WANG Yuan-yuan, HUANG Tao, ZHAO Ting, LI Jing, HU Ben-xiang"
( College of Pharmacy, Shaanxi University of Chinese Medicine, Xianyang 712046, China)

[ Abstract | Objective: To analyze the effects of different concentrations of polyethylene glycol 6000
(PEG-6000) solution on 4 germination indexes ( germination rate, germination potential, germination index and
vitality index) of artificially induced aging seeds of Polygala tenuifolia, and clarify the aging rule of P. tenuifolia
seeds during storage and the effects of PEG initiation treatment on the aging seeds. Method: Artificial aging of
P. tenuifolia seeds was simulated under the air tight conditions at high temperature (45 +1) °C, high humidity
(100% relative humidity) , and then the aging seeds were treated in 10% , 20% and 30% PEG-6000. Result:
With the extension of aging treatment time, the above 4 germination indexes of P. tenuifolia seeds showed a
gradually decreasing trend, and the seeds with more than 60 h aging time were not germinated; 20% PEG 6000
solution had a promoting effect on the germination indexes of the aging P. tenuifolia seeds, close to the normal
seed germination indexes. 10% PEG and 30% PEG also had certain priming effect, but the priming effect was not
very good. 20% PEG-6000 solution promoted the plant height, root length, above-ground biomass biomass, and
below-ground biomass growth of 36 h P. tenuifolia seeds. Conclusion: This study showed that the PEG-6000
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solution with different concentrations had certain repair effects on the aging P. tenuifolia seeds, and improved the

seeds vigor, but the suitable concentration was different because of the different aging time of the seeds, providing

basic data for the application of seed priming technology to the storage of P. tenuifolia seeds.
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T3 F7 02 P Fh 1 R ST AR B O IE
BV R Y OB DR 3R R A R AR TR AP R
wigbRz — o R TR AR R & R R AR
) B B 1 25 A, DT S 5O B & gl AE KR i
TR EEFT . MBI R, 5] & kb BT LA
SN [R) AR S 2 TR I00E 1 VR ZER R R
PR RS B B (PEG) W T &
AR —F O R F B @&, LA B &k
Fh IR 05 4R 7 R TR & E Y . B EG, PEG
lgEar s RkE S NET R kY
O aE N ZERE T RIS S A R A b R
3T )2 MR AE R

Hh 24 b 32 3 Sk S R B A ) 32 R B O e Y T
R T N SN E N LY N E DN = N
2 BT a0 B SRk, 2 H TR TR
IR 22 &5 Wi DEPR R S 3 Sl BRAEAR D, 56 T
W 24 e fb " AR S, R
IR AU e Al LB iU S (= BN T2
KB, T S DU R AR S ol F . SR, A A
T AE A RO R 2 A A TR R B Y A 0 T S e
P o RN R AR SR M R R R, T UL,
ARBIF 5 38 3 % 328 7 b AT AN TR S R] ) v R A b
AN T AT A0 2 RS 1 A 1, H
10% ,20% 1 30% PEG-6000 ¥ i % it 75 & 1k fp 1
PTG &, B RG R A N T35 S & g B+
R ZEREME KR FIE ) AR AR B, DU T A G R R
TEN i B i 2 A, 18 PEG 5] & X =&
T8 AT A BN, R BT R R AR S A
DR 1 ) I P A IRl B 4
1 #r

HPX-250 BN T 15 37 4 (b BR i B2 9T 2 A
FRNF) ,FA2104 8 1/1 J5 B F 43 01 K ( B R
ikl B B2 AL 28 A B A R ) , DHG-9030 % A #4 i X
TR (g —H B AU ER A R A F]) . PEG-6000
(ot , REETRNS B AL F IR A A B A E) o Atk
T8 A F LG A T A B Sk rh 2 R Bl A AR
FEER AL R B VG v PR 2 R 2% W AR A B A Ry ik
Bl & Polygala tenuifolia 1 # -+, ik 56 F 2017 4F
7 ~8 I FEUEAR AR A T AL I %

- 48 -

Polygala tenuifolia; seed; aging; germination index; polyethylene glycol priming

2 AMEEFE
2.1 FhF B Ab B OIS B & AT, T 2%
NaClO, §i5% 10 min, 2 K ok T3, B T 5 5 &
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Fig.1 Effect of PEG-6000 solution on daily germination rate of

Polygala tenuifolia seeds induced by artificial induction of different

aging time
3.2 PEG-6000 ¥ 51 kXt N T & & Ak i & Fh 1

REFBEW REAE PR T SR T Gy Bl PEG-
6000 5 g BE A3 2y 22 R R H (R 1) s 2 At

&1 PEG-6000 ZRH5I AN AT FEESEZUARAREZEMNFEN
B %00
Table 1 Effect of PEG-6000 solution on activity of Polygala

tenuifolia seeds induced by artificial induction of aging at different

time
FRE /D b ER Gr/% Gv/% Gi Vi
0 K5l % 55.56 52.22 84. 04 1.79
10% PEG 53.33 48. 89 85.39 1.86
20% PEG 59.22 43.33 83.07 1.76
30% PEG 55.56 37.78 71.76 1.49
24 KB % 36. 67 31.11 54.21 1.00
10% PEG 41.11 32.22 46. 89 1. 10
20% PEG 54. 44 42.22 78.72 1.92
30% PEG 43.33 36. 67 53.44 1.04
36 K51k 24. 44 18. 89 36. 43 0. 60
10% PEG 33.33 25.56 49.22 0.78
20% PEG 43.33 35.56 65.92 1. 60
30% PEG 35.56 25.56 50. 40 0. 66
48 A5l % 17.78 12.22 24. 84 0.26
10% PEG 26. 67 17.78 33.84 0.39
20% PEG 31.11 21.11 42.16 0. 40
30% PEG 22.22 15. 56 29.96 0.13
60 KBl %k 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0
72 KB % 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0
84 K51k 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0

60 h DL i &R A EAKFREII (G
0). ZfLAbHE 24 ~48 h [iE HEF T, Gv ¥ 2 TR
e [ — 2 Ak e ) 4 BE Y G 7 RP 7 20%
PEG-6000 ¥ 5| & AL PR )5 B9 Gv iix K. 20% PEG-
6000 B 5| KI5 , ZACALHE 24 h I EFF,Gv
42.22% HE i IR, A A P 36 h I AP Gy
Hh 35.56% , AL b H 48 h fy i HE T Gy N
21.11% , FiREEHE £ ,20% PEG-6000 3% W 51 &
A BRI RE R R Gy,
.49 .
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3.3 PEG-6000 ¥ 5] & X N TS &4k im & fh 1
RHERBZm K& ITERMT Gkl
PEG-6000 ¥ Ve £ 34 A (AR I i (R 1), &
fLAb2E 60 h DL i B F AN B EA K 2T, Gi
Bek 0, ZALALIH 24 ~48 h Y ER 7, Kol &1
IR Gi 2 NG A — 22 Ak g fa] gb 2 A% 32 7
Fifi 7 Fifi PEG-6000 5 W v B2 38 i, Gi 5 46 T 5 B Y
%24 PEG-6000 7 Mk N 20% i, & 1k 3 &
T Gi WAk G| &AL B 22 AL Fh A Fir $2 5 ; 22 Ak ik 2
24 h P& A G BB R E R 78.72; & fk Ak B
36 hiy &+ Gi 155 65.92; Z AL AL 7 48 h 1)L
EFF GiikF) 21, 11; % B 20% PEG-6000 % ¥ %t
A EF T G B — R dEE .
3.4 PEG-6000 ¥ i 5] & Xt A T.i% G %4k ik & Fh 1
TR s X B AL Y G 7 R T B PEG-6000
WA B S, Vi AR R B R 7E 1,49 ~ 1.86 (%
1), ZALAbFE 60 h DL 1 A3 35 Fh 7 & 2R 48 b b Vi
0, ZACALHE 24 ~48 h K5 KMIEEMF Vi 2
TR RAREE R 0. 26, [A]— & Ak i [R] b 34 1Y 3
AT BE PEG-6000 ¥ ik B2 38, Vi 2 5B TS
1 #; 2 PEG-6000 75 ik B2 o 20% I, 224k i 7
FiF Vi HoR 51 kA B 2 A0 B 1 B 5 48 s 2 Ak Ad
24 h A Vi B R R 192 2k ab B
36 h IR Vi A H] 1.60; Z L Ab 3 48 h fYix
BRI Vi 0.40, 8 20% PEG-6000 ¥ i A i
A E R Vi,
3.5 PEG-6000 % 5| & X N T 5 &b & fh -+
Je X H A B AR R R R X B 4L B AT B4l
R R Ak B2 R R T O AR R L
B, 0T HRZH G 75 D K B &) B PR R e (436 =
0.16)cm, FZALALI 60 h L) |- Y3t 7 Fb 145 30 & 2
FEPREIN 0( R 2) , ik B Y W74

ZAL AL FE 24 h (3 7R TR 0 &) 1 Rk R R
PEG-6000 7 ¥ vie F 1) 35 i 38 0 5 A 51 & b 38 1) &
i SR KA bR S 5 10% PEG-6000 % K
A 3 2 Ak R P R R O A PR LR, LA
PR A B E 2 R, KB 10% PEG-6000 # #
B i O 35 &) i AR K R IRl B PEG-6000 %5 i)
A IR AL 24 ot AR A K 0 4 RR 2 A
e FE 255 (P <0.05) , 2 PEG-6000 %5 W vk £ Ky
30% I, Ho 4 1 A% B i 5 (2.97 £0.07) em, #A4k
AbFE 36 h i AP 45 30% PEG-6000 7 i 51
R4 R R 5 AR 4t PEG-6000 75 i Ak 38 2
RN il NIRRT R =l IR S T
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#2 PEG-6000 ZRHSIXRABXNABALIESZLHNEZEMHTF
KHESEHIE (v +s,n=30)

Table 2 Effect of PEG-6000 solution initiation treatment on
seedlings of Polygala tenuifolia with different artificially induced

ageing time(x +s,n =30)

fib 3R H] /b pis:i! Mgtk E/em G HRE/em
0 Kol k 4.36 0. 16" 5.42 +0.22"
10% PEG 3.21 0. 24 6.83 0. 53°
20% PEG 3.76 0. 1" 5.85+0.47"
30% PEG 3.37 £0.22° 5.65 +0.29"
24 Kl k 2.57 £0.29"% 3.32 0. 13%
10% PEG 2.62 £0.04"% 3.40 £0. 12%
20% PEG 2.85+0.1 3.69 0. 12
30% PEG 2.97 £0.07% 4.39 0. 18¢
36 K51k 2.43 +0.09%" 3.02 +0.23°
10% PEG 2.50 £0. 16" 3.13 £0.08%"
20% PEG 2.48 +0. 13"%" 3.28 0. 17%
30% PEG 2.54 +£0.15"% 3.37 20. 11%
438 Kl k 2.37 £0. 10" 3.29 0. 12%
10% PEG 2.15+0.17" 2.75+0. 15"
20% PEG 1.72 0. 19" 2.51+0.30"
30% PEG 0.40 +0. 02 1.57 £0. 328
60 Kk 0 0
10% PEG 0 0
20% PEG 0 0
30% PEG 0 0
72 Kl k 0 0
10% PEG 0 0
20% PEG 0 0
30% PEG 0 0
84 Kl k 0 0
10% PEG 0 0
20% PEG 0 0
30% PEG 0 0

T RS EE R A R /N5 5 B R A 3R] 22 53 2. % (P < 0.05)
(F£3F).

(P<0.05),%W] 30% PEG 55| kAL H 36 h
A I8 35 B, Il R RS A bR R AR . Ak 48
h G A B 4 R B PEG-6000 5 ik
JEE B I FEAIG, 80 30% PEG-6000 ¥ i 4k H )5
Hahmitken S5 AR %5 30% PEG-6000 AL HL ) &
b 48 h I AT A ) v R e 2 R A A 2
F(P<0.05) , R4 bR = MMl (0. 40 £0.02) em, 3£
] 30% PEG-6000 ¥ i A AET| % & 1k 48 h it &
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FAA, HL&) v PR S Az B — 2 i

3.6 PEG-6000 % 5| &%+ N TS &b &+
JaXHE L EARK A AN Ak B2 PEG-6000 %5
W5 | Ak B R 22 Ak i 35 Fh 1 J5 K B 4 AR K 5 X
AR FREOEMGERK LK, £ 10%
PEG-6000 ¥ % 4b B A 22 4k (1 I 35 B 7 J5 < i 40
HIARKHA W2 R (P<0.05) , H4 B RK A
(6.83+0.53)cm (% 2), &4k 24 h mlF K i
1) 4l B AR A B PEG ¥ B2 04 385 i 38 i, oK 51 ik 3
2k 24 h B ERFR Y EREK S 10% PEG-
6000 5 Ak 31 1) 2 b 7 Fh K 1 R 4 i AR Kk
AR EMEZEF10% PEG-6000 % ik 4k 31 1Y & 1k i
HERMFR B EREK S 30% PEG-6000 % 5] &
A0 3B AR I S T B A AR K Z R TE B
PEE R (P <0.05), 4 PEG-6000 ¥ i & & & 30%
B, 24k 24 h I EFFR Y ERKREK
(4.39 20.18) cm, B 30% PEG-6000 ¥ i g {2 ik
ZAb 24 h IR F A AR KA K, 2136 h 1y
AR 5| A AL B H A 4 B AR A 5 AN R ik
PEG-6000 i ¥ Ab B 2 4k 9 35 35 AP 1<t A9 4 1 AR
KA W& ME2ES, RUIRREE PEG-6000 ¥ )
AbFEZE AL 36 h {3 3R B 6 A S Y A AR K IR
BB, 24k 48 h B & F 1 K A4
A BE PEG ¥ B (Y 35 fin i F AL, 20% PEG-6000 %+
W 30% PEG-6000 ¥ Ak 3 Y 22 At 35 Fh 1 K
M4 H AR 5ok 2858 PEG-6000 5 ik 4b 21 1Y 2 1k I
EMFRBEMDERKZ AR EEZER(P<
0.05) ,% 8 20% PEG-6000 ¥ ¥ #1 30% PEG-6000
VWA AL 48 h s ER PR MY R K EA
— € WA AR

3.7 PEG-6000 5| &N Tk T 2 ibim E 75
X LR S A B S R A b Y A
AR B 4 i H b S 43 FE B PEG-6000 5
WSR2 B 1 R D (B 4 i L B 4 T B R PEG-
6000 75 VA% FE 1Y 3G T 3G R, % B 2H 1 o & b 7 K
H0 A 40 B Ay i T 5K [V B2 PEG-6000
VA5 YA PP o 8 Ak SR Al K M Y &)y L S g fi
HOTHRAREEZER(E3) ., &1 24 h WLk
Pl 0 19 &) B B L3 4y i T FE B PEG-6000
VS VR BE ) 3 hn i A2 4k, 20%  PEG-6000 5 W Ak 3
() A IE STl A 4 e AR e TS
A1 Ak B A G R R 4 0 AR A b bR
fif T EZ MR FEEER (P <0.05),Y
PEG-6000 ¥ Wi &4 20% B}, 4k 24 h (138 & Fh

TR B 4 E R 436 8 (0. 019 6 £0.000 3) g,
v B T E (0. 004 7 £0.000 1) g ¥ydgok, %
B 20% PEG-6000 ¥ X &1k 24 h /2 & 7
A R T E A R E .
ZAk 36 h I B A T 2 0d R VR E PEG-6000 ¥
SURK A H e b ER o 83597 T E S RG] R AL
B ) 3 AR R T gl P i S e R T R R
24 PEG-6000 ¥ ¥ ¢ JE 4 20% I}, Ak ig & b 7 K
WG E L E Ry e P E R K, # k48 h ik
AT B AR A LR i T B PEG
R BE R G N T IR, 30%  PEG-6000 35 i Ak 3 22 {1k
HEEF PR A4 b AR e TR S R &
PEG-6000 ¥ ¥ Ab ¥ % Ak 3 75 Fp 7 K 1 &) 15 -
W TR AEREEZER(P<0.05),%
B 30% PEG-6000 5 X &1k 48 h i & Fh 7 <
B R T E B I E A .
3.8 PEG-6000 %51 &N T3 & ibix & 75
XA R R s SR 3 AT LR
X R R R O I G R R e
5 AR M B PEG-6000 75 i b B o 2 4k 3 35 Fh
KM R afdE THEEA R EEES &
B[R]k B2 PEG-6000 375 ¥ X6 A & ki 7 1 K i
) 41 B 1l R 4 BT I A S . 4k 24 h Y aE R
P R A ) B 1l T 4y 6 5 T HBE & PEG-6000
VA VRV BEE Y 2 S 1 K S B/, 20%  PEG-6000 %
WAL B A A PR A N BT
ISR AW LS o A7 g L Rl xS e SO E4) N B A A
rEEEE TR ZEAAEREEZR(P<0.05),Y
PEG-6000 ¥ W ik £ 20% B, & Ak it 35 K i
(1) 41 17 b T #B 43 fif (0. 004 8 +0.000 6) g, Hi T &
A (0.001 1 £0.000 2) g ¥ &Kk, & 20%
PEG-6000 i # REH N4k 24 h 1 & Fp 7K H Y
YIS EEE T E . & R36 hiym A K
I 4 B M R R 4 i B T S B PEG-6000 375 I ik
JE BN e 3 KRG o, 5 R 51 & s AR Kb
Mg N e TR ZMAER EEER
(P <0.05),4 PEG-6000 ¥ ¥ i 1 20% I, % 4k
HEE Rl T K A 4l R S 4 £ T (0,007 3+
0.000 4) g, F&(0.001 7 +0.000 5) g ¥ &k, 720
20% PEG-6000 ¥ Ge 34 in &4k 36 h iy Efh K
WAL T AR T, 2 k48 hYim ik

TR A& R R4 T E R PEG U B (1 3
Jnii A2 4k, 24 PEG-6000 5 ¥ v B ok 30% K, &b #
A G R PR R s E T E S
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£3 PEG-6000 ARSI ZREXNAAAIFSZUMEZEMFRUNSBEREZ N
Table 3 Effect of PEG-6000 solution initiation treatment on seedlings weight of Polygala tenuifolia with different artificially induced ageing

time
Hb | #B 4y H TR 4y
b 3R] /B Ab
fif /g THE/g fif T/ g THE/g
0 Kl k 0.017 2 +0. 000 7°** 0.002 4 +0.000 4° 0.004 1 +0.000 4°* 0. 000 9 +0. 000 2°*
10% PEG 0.017 6 0. 000 4> 0.002 3 £0. 000 2° 0. 004 2 0. 000 6°* 0. 000 6 +0. 000 2°%*
20% PEG 0.017 1 £0. 000 2** 0. 002 2 £0.000 5° 0.004 1 £0. 000 6°* 0.000 5 £0. 000 2°*
30% PEG 0.016 6 +0. 000 6" 0.002 5 £0.000 4° 0.004 1 £0. 000 4°* 0.000 5 0. 000 3°*
24 Kk 0.015 2 £0.000 1 0.002 2 +0. 000 3° 0.003 2 +0.000 3% 0.000 3 +0.000 1%
10% PEG 0.018 7 +0. 000 4* 0. 004 3 0. 000 3* 0. 004 7 £0. 000 6" 0.001 0 0. 000 5"
20% PEG 0.019 6 +0. 000 3* 0. 004 7 £0.000 1° 0. 004 8 0. 000 6" 0.001 1 £0.000 2"
30% PEG 0.015 6 +0. 000 4" 0.003 9 +0.000 7* 0.003 9 +0. 000 7°* 0.000 6 0. 000 1°*°
36 K5l K 0.013 7 £0. 000 6 0. 003 3 £0. 000 4" 0.002 8 +0.000 7° 0.000 3 +0. 000 0%
10% PEG 0.010 8 +0. 000 3¢ 0. 002 6 £0.000 5° 0. 005 0 0. 000 6" 0. 000 8 +0. 000 3°*
20% PEG 0.017 0 0. 000 3 0. 004 2 £0. 000 4° 0.007 3 £0. 000 4° 0.001 7 £0.000 5°
30% PEG 0.007 2 +0. 000 3" 0. 002 2 £0.000 5° 0. 005 8 +0. 000 5" 0.001 5 £0.000 2*
48 Kl k 0. 006 6 +0.000 8' 0.000 5 0. 000 2* 0.003 7 £0. 000 5°* 0.000 4 +0. 000 2°*
10% PEG 0.007 5 +0.000 4" 0.000 3 £0.000 11 0.004 0 0. 000 7°* 0. 000 3 +0. 000 3°°
20% PEG 0.005 7 £0.000 5" 0.000 4 £0.000 3" 0.003 7 £0.001 1°*° 0. 000 3 +0.000 3%
30% PEG 0.003 0 +0. 000 4° 0. 000 2 0. 000 1 0.001 4 0. 000 6' 0. 000 2 +0. 000 2°
60 Kk 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0
72 Kl k 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0
84 K5Ik 0 0 0 0
10% PEG 0 0 0 0
20% PEG 0 0 0 0
30% PEG 0 0 0 0
fh ik B PEG-6000 35 % Ak 322 b 76 36 1 <t i &) W gk E R ON B R FE AR T, R W R

W R AR B P EZ AR E R R (P <
0.05) , Z AL SRl 7~ 1< H A &)y B 3 T 8 o i
H iR fik, %W 30% PEG-6000 ¥ 4 # 1k 48 h g &
P T B2 R R R —E
iR o
4 F5itie
AL R N 1 ) g Ak B (<48 h) B2 K

TG, H 4 TR ZFAR AR R BUECS , BE A v TR 36 1 1A
FEAC (> 60 h), it 35 Bl 1 8 A R #e B ) PEG-6000

- 52 .

[(45 1) °C 1,00 (100% AH XF 95 B ) %5 A 45 14
TR TR BT S TR AL B T
TR TR R R ARG £, 20 0 A R, i i
SE ALY B, I 52 B PR AR, AT 5 BORR T B0 T
WL st PEG-6000 ¥ 51 % AT LR R 19 & 1L
Ui RS, I B MR S K L T
AL E], PEG-6000 ¥ i i JZ 45 [H 3 9 %2 i, PEG-
6000 ¥ 51 K X Bl 1106 3 9§18 v BCRAFAE 22 5%, 8
i1 20% PEG-6000 i 5] & J5 H: Gr,Gv,Gi & Vi 4
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MG B AR B 2R KA Lk, 20%  PEG-6000
WG A AR 24 h B A R K A &l AR
syl & TR 24k, 10% PEG-6000 ¥ ¥ Al
30% PEG-6000 ¥ 51 K# 4L 24 h By & F 1K
fgh, EARR AR ENZER BRI, £
AR, N T E R R (> 60 h) [t 5
TAEA A e B PEG-6000 ¥ 9 5| A, T3 98 AN Fe
A RZFRES , R R A T % S b 551 B
KA, BRI 5 B9 Bl 7o ik F PEG-6000 ¥ 9051 A& Al
HARE

P72 AL S5 20 B 2R 8 32 30 AN ) A i 4t £
I HLRf A & A B AN s, Ff 535 J U R R, A AL
S GR A TR S B SRR Aol
AR R A O o Bl T 22 5d PEG-6000 ¥ i 5|
RALHIG BUE TR N AE Y R RS BT
RGERIAT, D T 20 A R B A E DA £
TR T, 3E R EE Y PEG-6000 i 51 & &1k
b5, T LU 1 20 i N DR DL e R HL R &
GER) 7 , 1 08 5 R G A A2, DA T 42 i3 b1 1 K fiE
J1 AR AR A K o I, AT PEG-6000 ¥ i 5
S A FA R T 25 FHARL W) 5 2 28 v, 6T B i 24 AR
Poh 0% g A B RO A Dy T B
IR/ KIERS

[BE3Hk]

[ 1] Draganic I, Lekic S. Seed priming with antioxidants
improves sunflower seed germination and seeding growth
under unfavorable germination conditions [ J]. Turk J
Agric Forest,2012,36(4) :421-428.

[2] BERf% XNEE M, % 2ERMTFEELM
SR BN [T]. B K FE4E,2012,20 (4)
101-104.

(3] Sitkds, D/NE Z8/NE 4. PEG 18 Ffoxt 2 4k i &
TITRF Tk K sz [T]. /e ek, 2013
(1):136-139.

[ 4] Butler L H, Hay F R, Eilis R H, et al. Priming and

redrying improve the survival of mature seeds of Digitalis

[7]

[8]

[9]

[10]

[11]

(12]

[18]

(8) :1261-1270.
WA, B8 . PEG Ab B4R 55 K BT 50 R 35 J7 (9 4]
B[] FF,1991,11(1) :32-35.
FH, BFE, F 8L PEG 51 & X A R E R T &
HERAE WS [T]. PRk B A%, 2001,39(7) ¢
650-654.
A, AN, R S, . PEG 51 A BEXT A 1%
N R F IR ) B g AR 2 [ T]. 9 e R
e - B AR B A, 2013 ,41(1) - 1-5.
B, A EDF B, 5. PEG 5] X e 2 2 b
TIE B W 1], Blb 74 ,2015,24 (11) :234-239.
VA, B e, KA, 55 R B R CPEG X E KR T I
SR m[J]. ToRBHA,2013,21(6) :73-75.
WA, BMEIF AR %, 5. PEG Ab 3 X 37 & Fi & 1k
ORI R LA R KR [T]. B, 2013,
32(12) :30-34.
EEE BB ME, . R L T E (PEG) Z Fh ot
ERIT T TG LA E R LT Y
A I A2 IR ,2010,46(2) ;131-134.
TRIFIE , 2R TF, R T, 55, PEG & % A B X 2 10 i 3¢
b i A S A B B G P R s e [T ] AR db e cE
1989,4(2) :56-63.
FERGME D . P ANRILAE . K[ M].
Je 5t v [ B 25 B L A ,2015 1 156.
XUKA, BRI, B F V. 3 i A 2 R 25 3R
PERELT]. EFRZS W A ik ,2012,39(1) :32-36,44.
o, SN, KA 2 A R OO (T - T AT I I
PR S T AR A RO B A [T ] P E s
¥ 7 M % 24 7% ,2015,21(20) :17-20.
ISTA. International Rules for Seed Testing [ M ].
Bassersdorf; Zurich ,2013.
McDonald M B. Seed deterioration; physiology, repair
and assessment [ J ]. Seed Sci Technol, 1999,27 (1)
177-237.
Inayat-ur-rahman, Ali N, Rab A et al. Role of storage
seed priming in controlling seed deterioration during
storage[ J]. Sarhad J Agric,2013,29(3) :379-386.
[REHE BMEM]

- 53 .



