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The causes of Gentiana straminea Maxim. seeds dormancy and the methods for

its breaking

LI Bingbing', WEI Xiaohong" *, XU Yan'”
1 College of Life Sciences and Technology, Gansu Agricultural University, Lanzhou 730070, China
2 Chenzhou Institute of Agricultural Science, Chenzhou 423042, China

Abstract: The experiment was conducted to investigate the dormancy mechanism of Gentiana straminea Maxim. seeds,
which were dry stored for after-ripening, and techniques for breaking the seeds dormancy by measuring seeds water
absorption and the activity of seeds crude extract as well as by conducting seeds germination trials after soaking the seeds in
solutions of potassium permanganate, gibberellic acid, penicillin, sulfuric acid, and flowing water. Additional purpose of
the present study was to find the right way to break the dormancy and to improve the germination rate of the G. Maxim.
seeds in order to provide a theoretical basis for their artificially domesticated cultivation consequently enable the plant to be
better and easily used in gardening. The results showed that changes of water absorption of G. Maxim. seeds to soaking
duration were in line with the Logistic curve, which included sharp soaking, stable soaking and saturated soaking stages,
and the seed capsule was unimpeded to water absorption. Treatments of soaking the seeds by 1 mol/L sulfuric acid and
1.5% potassium permanganate remarkably improved the germination rate, germination potential, germination index, and
vigor index (P<0.01), which suggests that the seed capsule barrier was one of factors of the seed dormancy. The crude
extract of seeds had a strong inhibitory activity at concentrations of 0.02 to 0.2 g/mL and could inhibit germination and

growth of wheat, cabbage and G. Maxim. seeds. With the increase of the concentrations of seeds crude extract, more
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effective inhibition of the seeds germination and growth rates were observed. The inhibitory activity in seeds crude extract
treatment with the maximum concentration was considerably higher than the control. Soaking the seeds by flowing water
could also improve germination rate of G. Maxim. seeds, which suggests that the intrinsic inhibitors was another cause of
the seed dormancy. All different treatments significantly improved germination profiles of G. Maxim. seeds. Germination
rate, germination potential, germination index, and vigor index of seeds soaked in 1. 5% potassium permanganate solution
for 10 min were significantly higher than the other treatments ( P<0.05). The germination rate of the seeds treated with
1.5% potassium permanganate solution reached up to 90% , which increased 45% ,20% and 106.9% as compared to that
of the seeds treated with flowing water, 500 mg/L penicillin, and the control treatment, respectively; and increased about
10% and 8% compared with 1mol/L sulfuric acid and 500 mg/L gibberellic acid treatments, respectively. As compared to
the control, the germination potential, germination index, and vigor index of seeds soaked in 1. 5% potassium
permanganate solution increased 521.43% , 266.71% , 709.66% . Inhibitory activity of crude extracts of G. Maxim. seeds
after soaking 10 min in potassium permanganate solution on germination of cabbage seeds was lower than the unhandled
seeds, especially significantly lower at concentrations of 0. 02 to 0. 04 g/mL, and soaking 24 h in 500 mg/L gibberellic acid
solution was higher at high concentrations of 0. 08 to 0. 16 g/mL, which indicates that potassium permanganate treatment
could weaken the activity of intrinsic inhibitors of the seeds. In summary, the main causes of G. Maxim. seeds dormancy
belong to the combinational dormancy, 1. e. the seed capsule mechanical barrier and intrinsic inhibitors, and soaking the

seeds by 1.5% potassium permanganate solution is suggested before planting or nursery.

Key Words: Gentiana straminea Maxim. seeds; dormancy; germination; intrinsic inhibitors
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FRE, A0S 5 A 1R )2 B IR R A AT T8 & 5 (Carex ) BT AOARAR™ 5 R 41 V8 o 55 25 Ab P 00 B O
(Arabidopsis thaliana ) Fh ¥ N i85 R 45 G HUMAL B E T H A ( Sandersonia aurantiaca ) FhT- I REHE S #1019 & 2F
RS R Al R T A R A S E AR RRER R VD B ( Hippohae rhamnoides) Fh ¥, 859 R 3%
I EALE 250 me/L FH &R 0. 15% = iR AR FhRENS 10 35 48 S b 1036 0 AR R & R A K T
I8 5 > A Ay A A s i) 1S B o 2 Y4 Sk 248 i R 2B 5 ( Halogeton glomeratus ) #hF B R, 5350, F %
R b ORI S R A KRG, U0 Pérez-Garcia %5 %F 2 H € ( Helianthemum soongoricum ) #3474 [A] )
AbER 25 RN T 25 B RN TR 2ot , P AR e 2 v AR IR ) B BN e 9T T K
LI ( Prunus sargentii) Fi—FFp iR PR B2 FTAMNFR B2 IR $2 06 SR AF B & B 52 ), 45 S 38 B S TR il 90 & K 1
PEFTFIRIRAI N ZE 22—, Debeaujon %5 45 Hi | IR A4 A8 BRAK AR 35 2240 i 770 40 B8 7% R (abscisic acid, ABA) ¥t
JE sk R AR HE R AN 2R EE K (gibberellin acid , GA ) S5k BERL LTS, AN 3038 T IRARAR P LR TE AR 1Y |
AR H M Z

ZIETR I = H SR A 2 M 22—, A K2 T ( Gentiana macrophylla Pall. ) WK AEZE T (6.
straminea Maxim. ) JZEZE T ( G. crassicaulis Duthie ex Burk. ) FI/NETL(G. dahurica Fisch. )%, M TH
FATERRIR IR 2 A8 L AN 5388 LUK AR Rb 1 R 238N 20% Aoy, SR 28 JU M KRB A: P il ok
WRAME S THE B B TR TR ARSI IE B A HGH , ARl mnvh 20 Fg 2oy 5 R R & R R IR TL
Pl ,20 CEER S M RHRE & T Fh & 283 (028 JURN DR IR R TR I PR AR 5 125 () A ik A 410 . AR SC sk
FHIRRAEZ2 TURN A AR SRR TR ZR G MR I LRI AL AT ORI A 75 32, S N T R RS A= 7 4
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W WRIBIE & ST 6, 5 oM a i 40 B, BURLTE 3595 — S0 k.,
1.2 R B S ik
1.2.1 FRAEZEIURh Kb
B2 o FfF, 057 R (1710000 ) FASHAFRE G A 50 mL BebrH, T2&18 7K 20 °C fHEIE i, A3FE 2
h R AT T S AR E, 128 36 h 450, AR PR FE 3 k.
FRFIR K (% )= [ (WK G TP 5 i - ROK BT 7 & ) /IOK iR 8 & ] x 100
1.2.2  WRAEZTURP T RSP 1 il 2 B 0o P 0
(1) FPrfEmHls R EE, SRS Mk, FREURIEZE TR T 20 o fEBFeR sPAFFEE, i 3
FEARTUK BT 56 °C FIR42 24 h, 18RRI AR 2 K, B RER 12 h, 591 3 IR, 56 C 4
100 mL, BI¥EJE 4 0.2 o/mL MIEWIER
(2) HLEPIXHINE KA SR A5 I BRI o 0 (XHHR) L0.08.,0. 12 F10. 16
g/mL, A XUZIEACHIEFR ML INA 6 mL FPHAEPIA , (28+1) CHEFEIML(d=90 mm) BEEHHEFE, 24 h )5
GEITP AT A AL BRLE & 2E 3 M 135543 R MR 350 43 0 B DL R S 3 i A S o S R A 4R, AR R A i
ME S BBARFET ik
(3) MY FCEB RS SR B vk I E MR 0 (XA ) L0.02.,0.04.,0.08.0. 12 il
0.16 g/mL, A 6 mL BPHIERPIEW, (24+1) CHEFRIMLIRRE th 5 37, ORFF R SR LR , 24 h I E K 25,48 h
D HEARAS I35 IR 3
PSP = 1 -Ab 2 % 2R (AR ) /X BRE ZE R (AR K ) x100%
(4) MUIRYIXT B BRI L FEE R TTR T 10% SALREREE T 5 min, TZIBK IR 24 h
Jo B TSR B AR R SR ML, R 3R ML 50 R0 (REPLIEER) | Fpab Bl 4 ANF A 20 CHHIRBREEEFR  E LY
W4 0.05.0.1.,0.15 F110.2 g/mL, [A1 {52 ML A ITAASFIHREE 6 mL A RLERYI T, FR B 1k AR 49 55 35 LR
B8 14 d IR S5 FhF i AR08 SR A 2R N EAR K, WU LA LR EE 3 Ik,
1.2.3  WEBRIRAEZ FURPFORIR G 7512
PEH TR R RAE Z2 JURP FAEZE /K 2 24 b 5 VRN A3 OXF BEALFE ;220 °C iR 24 h; 3500
mg/L IR F (GA,) MR (penicillin, B S YRR 24 h; @R H (KMnO, ) W, W EE R 1.5%
12 10 min;®1 mol/L iR (H,S0,) = 40 min, 12150 M LR, FZE /K bk, & T RUZ D840 15 57
LA B4 BE IR L 50 A7 (BENLZEEL) , RAL R E & 4 K, Al —BF [ Be s 3%, BE3R4f h 20 C iR 5%, Hrp
KMnO, AbH A GRS 57 | o A PG RE 5 . PRI IG SR IR, R R A 0, 56 8 Kl & ZF 34 (GP) 4
14 RGEHRZFFR(GR) REFARE(GD TG 88 (VD) , AR K,
RHERE(% )= (5 8 KK ZFH/ PR 7 540 x100
RFF(% )= (514 REZFE/ LR 850 x100
KRB = Y, Gu/Di
o, G N RZFIEH « BIEZEE, Dt hy G R & 2F AL
TG AR5 = B ZERE R K
1.2.4  JHIPERR
K HL 20 g BRAEZEJURN T, T 7,40 mL ZEIB/K HIR I 24 h 5  EIN R AL FE .40 mL 500 mg/L 7R K IR0 24
h 40 mL 1. 5% 4R AR 10 min FUN S AT AR 3 b3 58 15 2 1R 1. 2. 2 il £ Fh - HH $2 4 K L3 1 I
o BERIRYIRIWE R 0(XFR) [0.02.0.04.0.08 0. 12 F10.16 g/mL, JH FSAEAEYIE 24 h 5 E &k
R TN K 2R BRUR R A 40
1.3 HdEandr
K H SPSS 18.0 Fl Excel 2003 #4047 88 43 B A Z2 25, FH Duncan 3555 L iRFEFRIEAT 2 5 LEL
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2.1 RAEZEIURNFRYIE K

& 1 22 20 °C B BRAEZE TURN 1 WK R BE T P s (] () 48 K 2 4l ) Ze AR Ak | phy L AT J0A+- 20 °C Bk
WS Logistic M2 7. I Logistic 2R 77 Bk AL LA 245 5 BAG BI04 S 50 UL IR 2 AN 1, Wk out
IR E] Y Logistic AL TTFE N y' =0. 8827-0.4034x (R* =0. 9777 ,P<0.01) ., AJ 1,20 CHf 2 g FRAEZ
JUR TR K G S RI K 1271 2. 19 h WK BE b, S SRR K s 35 5. 45 h JE WK = 2 o i AR E I
KA 22 Fh 8. 13 h 5 WK RO RK AR A, S KR 28. 72 o/h, FRIARKALZ JUFN 735 K M R 4T, Fh AR
REPRH ISR B 7K o3, PRI HERTRD K B M KA 25 RBRAE 28 R IRBIR Y J A

2 -
70 g 0%
<
>
60 @ -2t
g 2
%g 50 3 4L
= =
XS 40f =
= E & 6
T2 30t 5 D
= 20 ;‘_’ y=-0.4245x + 1.0514
= £ 0l R*=0.9907 Q0
10 H
0 L I I I I L L L J -12 L Il 1 L L L L L L L L L |
0 4 8 12 16 20 24 286 32 36 0 2 4 6 8 10 12 14 16 18 20 22 24 26
@M} ) Soaking duration/h = FBE Soaking duration/h
E1 20 CRRIEEIHTFRKZREamEMNTL B2 20 CTHRIEEAFHFRKESZSMEEES Logistic 718

HEUBEER(n=11x3)

Fig. 2 Linear response of water absorption of G. straminea

Fig.1 Changes of water absorption of G. straminea Maxim. seed

to soaking time under 20 °C
Maxim. seed to soaking time based on Logistic equation under

20 °C

R1 REREAMTRKESRME EES Logistic FREMATTHNSH

Table 1 The estimated parameters based on Logistic equation fitting soaking rate with soaking duration in G. straminea Maxim

52 Rt B A Y Logistic J7RRE T4 S8 WK/ %

The parameters estimated by Logistic equation combined with soaking time Water absorption rate
L If Maximum starting time( ¢, ) 0.00

R 4 N ] Maximum finishing time (¢, ) 5.45

2] Ferminating time () 13.58

e K #FF AN E] The time of maximum rate( Ty ) 2.19

TR FFEE R BL The start duration( T, ) 0.00

Pt B4R T HL The fast increase duration( T, ) 5.45
FaIGWIRFLE REL The stable increase duration(T;) 8.13

e K% Maximum rate(V,,,.) 28.72

2.2 JRAEZTURP ARSI 5 DT P 5T
2.2.1  FhFARERINZE A KR

FHAR WX/ IN2 b 1) 2R 20 5 Rt 1358 43 Rt 38 43 9 A R X T S (v o i T, L Lok 34 R
PR AR (% 2) , MUERIMRIE N 0. 16 g/mL B, /NEEFhF & 2838 Hb b 35000 R b R 358 40 14 B 43 1145
0.08 g/mL #% it FFEAK 37. 61% 30.09% F142. 67% (P<0.01) , FHrbxf/NAz b ¥ o3 KA VR F e, 158 1
IRRAEZE TURNF b il REAFLE PRI 9 , X /INZE b R B gl AR A B A A (B[Rl vi B RS 1
TN R S B A B ) A 2 R 25 S 1 DR BRI Al A R AR IR (R TR
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2R R A
2.2.2 P BRI S R R

W R B B2 B R DA oA AT T ) 3 e DU R ) 1 20 SRR B b/ T | SR B R )
XF SRR BB A A W A AT (181 3) o A 0. 02 g/mbL B, #0060 335 M A1 5 249 35 0. 16 g/mL
I, 0 P A, I 5 ST i 24 AR A B4 0 A 35 P 20 ) S 3 55 342 13% ,66. 14% , 3t — 15 W]
TIRAEZETURF A7 AR R b1 2 19 A IR 4

K2 RIERFAHTHEEY N EF T L4 R 2200

Table 2 Effect of crude extract from G. straminea Maxim. seeds on germination and seedling of wheat

AR R R AR
Ko B 1) B o
Concent of chlorophyll/ ( CK/% )

SEERZ M BRSOy AL RN
X R T 4 X HRZH Y 433
Length of shoots/(CK/% ) Underground parts/( CK/% )

AP K SRR S
X B A
GR/(CK/% )

HLAR YR
Crude extract
concentration/ ( g/mL)

0 100+0. 00aA 100. 00+0. 00aA 100. 00+0. 00aA 100.00+0. 00bA
0.08 83.68+8.69bB 91.66+5. 80aAB 84.64+2.51bB 113.31+9.44abA
0.12 66.83+8.09¢cC 81.88+5.75bB 65.10+3.29¢C 133.38+1.19abA
0.16 52.21+4.70dC 64.08+4.61cC 48.52+4.73dD 125.21+6.97aA

Bl N FRE AR RS . RFURRIRE F-RRR 22 3R 3 (P<0.01) , RRIVNG PR 2257 3 (P<0.05)

2.2.3  FprHLERYIXTFR T H S & R

FLARPIRT B S R0 K FIL A B W R I E R (R 3) . BEERERYMR EERE R, RF R IR K
STRRFI L, R (% ) ¥4 TR . SR EE R 0. 05 g/mL B H & 2 R SR KO X BRI B 43 R e kL, 55 0. 2
g/ mL VR B 119 e 2 S FIARA Sl X6 BE AR T 293 A I8 3 AT, 20 SRR A 47.70% 1 61. 11% R 2535 X BRI 43
SRV B B39 R T ek, TR I M o 0. 15 g/mL B AR K g %o BEAG 1T 70 SRR AR g 52.94% , HEE— 44
HHRAE 25 TR FAETE IR I R4

2.3 AN[AIARFEXT RRAEZE LR R A ) 120 ¢
K H 1. 5% BRI 500 me/L 75 2545 40 B %} 100}
WRAEZSURD T IEBR KR T IR0, 45 SR B A4 S o
FUALRAE 2 J0RD T05 R AT (UL S ATATRERRAE 2L 55 |
FRTROPRIR (3 4) ALERRP TROTLEH S KB i SE |
WEARAT 2 d. 1. 5% B AR IR P AL B % 25 A 5, 15 90% £ ol :ﬁgx
YK 500 me/ L 2 FINS BR Ho 22 R4 b N

Oy AR 45.16% 20% F1106.90% ; 1t 1 mol/L AR AL
PR R ERE9.76% (P<0.05) ;{245 500 mg/L
RO, RHFERMNRES T 7.78% , 22 %A
W,

HE 4 WAL L. 5% AR PR S AL BRI AE 22 LR+ &

0 002 004 0.06 0.08 0.10 0.12 0.14 0.16
MR
Crude extract comcentration/(g/mL)
B3 MIEHRFTHMTFHERYNBFXBHRFIRKHOF M
Fig.3 Effect of crude extract from G. straminea Maxim. seeds

on germination and radicle growth of cabbage

ZEREHKIZ R 500 me/LL T B R M IR B R

435.29% 121.95% 1 521.43% , %% 1 mol/L BiFR A 500 mg/L 7585 K i 1 51 24. 08% 35. 82% ; K& 85U
KR Tl 500 me/L 5 %5 2 FIXH A B 3 5 158.00% \78. 10% H1 266.71% , %5 1 mol/L HiFR F 500 mg/L
IR R D EIRE 24.04% (19.94% ;15 N8B /KRN 500 mg/L HRE R AT 1T mol/L #i iR F1 500 mg/L
HFFZ I BN R 364.33% 251.00% [709.66% 111.76% 85.11% , K 2% 7101 LS BeRp 18 % 5
J1, R FFRERNR ZF I TR 7n Fh 1 W & A SR AR S5 . PR, 1. 5% i BRI B O IR 95 k2 o i de e
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Table 3 Effects of crude extracts from G. straminea Maxim seeds on germination of G. straminea Maxim.

MR E Crude extract concentration/ (g/mL)
0.05 0.1 0.15 0.2

Kb TR ZH 2 25 A R R R 3 .

CR/(CK/% ) 100+0. 00aA 78.21+1.77bB 68.11x1.31c¢C 57.15+0.74dD 52.95+0.78¢eE

hHEY SSP ORI NER
SRR R E 100+0. 00aA 88.45+10.38abAB  79.08+7.36bB 52.94+5.09¢cC 54.90+8.49¢cC

Radicile length/ ( CK/% )

AT AR RS T B R 22 50U 3 (P<0.01) A JF/INE

FRFERERBFE(P<0.05)

R4 FEVEFRERAHFHRFHE

Table 4 Germinative characteristics of G. straminea Maxim.

seeds under different treatment

Qb E KEFFFIRREL R KR KEFTEEL AR
Treatment Days beginning/d GP/% GR/% Gl v
CK 7 7.00+2.58dC 43.50+1.91eD 7.12+0.93dD 2.38+0.28cD
1.5% KMnO, 5 45.50%11. 12aA 90.00+4. 32aA 26.11+3.63aA 19.27+2.39aA
HKIZFH Flowing water 7 8.50+1.00dC 62.00+4. 16dC 10.120.39dD 4.15+0.27bedCD
1 mol/L H,S0, 6 36.67+4. 16abA 82.00+6.93bAB  21.05+1.09bB 9.10£0.27hB
500 mg/L ﬁ?ﬁ%( GA;) 5 33.50+8.70bAB 83.50+5.51abAB  21.77+3.02bAB 10.41+2.11bB
500 mg/L 75 Z Penicillin 5 20.50+6.61cBC 75.00+3.46¢cB 14.66+1.20cC 5.49+0.46cC
RPN RRE F BN 22 5k 8.3 (P<0.01) , RRVINE FRERIR 22 57 .35 (P<0.05)
2.4 GRS AL IS RRALZE TUR T P B R AR 1L
SR 8 T T R 1% 5 22 A0 B 4 R A 22 JE 7 45 120 -
— O RACFEF I
HRLEEY) , X SR 2EA T AR OTE AT /] 4 BRI oo |1 —B— GA A IR TR
HURA R IR 3T 70 & Sl A IR, S A KMNOAERPRIED)
FLRERVRIERS R b s Zemim 52
ARSI AR R BRI B 0 SR T JLR 2 0 % o |
VS E S ETE SRR s NI CU IS TS |
BT 900 5 2 A TR AL, R vy X5
0. 02 g/mL I, H % 2 5 5 0 A 2 2553 L i o A 0 5 l

%%%T%-%%o HUSE N 0.08—0. 16 g/mL Htﬁ O0 0.62 0.64 0.66 0.68 0.10 0.112 0.f4 0.{6
5B 2 A0 R AR ORL B 400 1 £ FH B ol 5 1 ok A 3 Cmdeextrﬁﬁﬂﬁgﬁmgm
Tl 7 24U BE R 0. 02—0. 04 g/mL I, kI E FH B 35 A%
FARALHL, Ui A A B 2 AL BT BE S BOR 7 TR S 1
BN, WREEH 0.02 ¢/ml 1Y 7R AN B Rl RLEE D)
BRFRI ISR T, R 2R 50 BRUR 2RI A 40 R AR
Ab PR SR R T 18.40% 3 AT BESAHAR VR AR, M AR E R AL T AR PR BT &, L, A R B A B
S T IRRAE 28 TURR - PRI A ()0 1
3 itig
3.1 EMRRAEZE LR FARHR ) R

ARG HER R A AR, TRV S 2, T 2011 4F 3 AOrSEss . ARFIEH,1)20 C I RRAEZR TLRIF
12 2.19 h J5 WK A KN 62. 84% ,8. 13 h Ja W /KM AT, FM oKt B pr e 30y 3 BB, A5 & Fh 11k
A, UL RRAEZE U 2 R F IR TCRASVE R . BT S AE K AE MK FE 2 , AR a0, 6 IR 70 2 19 1 L b X
20 CRZETFFFIod K A" O RRAE 28 70 2 PRI JC LA K SR BRSSP 25 1. 2) 28 1. 5% ki
FRER AT 1 mol/ L BRRAL G il ) RAEZE FURN T4 TRE TIRIR, K 285 R 2E8 & 2046 BORNIE J1 46 8055 8 An 38

B4 FEABHRESEIHFHERYNBERBELNOZN
Fig.4 Effect of crude extract from G. straminea Maxim. seeds of

different treatment on germination of cabbage
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W 3 5 X R SR BH R AE 28 TUFD B2 A7 AR B MU A, 31X 518 38 (Iris sanguinea) R IR ESE AR, 3) K
T 3 R AL 25 JURR T 10 K 2F R, UL B FD 7 0 R RE & A B & A0 A, X 5 R AR G R
[ Astragalus membranaceus( Fisch. ) Bunge ] /K IZFH 145 SRR ; [R)AE R - 4L Y0 X /N2 R S8 & i AR
AW AR E T A W R AE 28 JURN NS B A3 I 5 55 ob ik SEAH AR W0t RAEZ8 JURP - 3 B At ™
AT BRI HIVE A, EER T X — 5, IE U0 Debeaujon 51 48 H | R A9 Az BEAK AR 35 2 R Ok 2 400 46 50 vk
S AR PR e B I Ak, AR ) MR SE B B [ Astragalus membranaceus ( Fisch. ) Bunge | TR 97 1)
5% 25 R 2 B IR 2 ¥ FEAFAE N UM 14 . Amritphale s LIS e , 8 P BE( Cucurbitaceae ) Fp 1 FMNEFL A 7E )
MEIPIBT ABA REGEIE I B-1,3 -4 SROMHEE 09 3K 52 me SN VR L b P25 P i AR, DA i 490 1) B L o JVR 2L 1)
f S AELE AP T A, MM RS AR IS LT ( Cryptotaenia japonica) Fh—FIRIR B BR 7  WFoE 4%
S22 B PR A 2 P RBIR B S R 22— | T 7R P R Ak 2 L (7] Ak 4 W] A A58 e B LRI, Ml , 2 48 5¢
T B BRAEZE TR T 1 PR BB T25 A IR AR ( combinational dormancy ,PY+ PD) ™7 Bk fz HL A A ity Y5410
Tl P2 5 JRRAE 28 JURD - RBIR 9 E 2R R o b ORI V8 19 i 22 e A i ] AR 43 [R] 23 A7 B — A i Bl
LA AR 2R TR S U ) A3 A S R A YR ST, A LI SRR 4 R R IR T 80 £
KIGUA B2 AR TR A G FUGHE . FEANIR A B rh ) KO )25 ) AT 25 5, QG IaLd Taseh 7 pA i )
TESAGERIDE () b DXCARME R 2, 1 HOGREHE 58 0 b 78 BEOG BR300 AN J2 DU BR AR IR, 17728 0 AR K AE
TR R X, B T . PRI, BRAEZE U I Z5 G IR 2 A IR B e PR W A A7y =, Tl 2 S5 41 S BR BE
AHIE R
3.2 THBRARAEZE JURPTORHI 0 b 2

P ORI A XS S0 5 SRPREE (8 — s A TR, BB B 1 Fh e AN E B PR iy & . (HAEZE ™ |
ity ARG RESE YRR R AR R SEPR T , —LERE SR, MR IR R R AR IR AL B Yy
AT AFTRE R FARIR 12 R AR i i e R A 1 A T LA b R L B, o T LSRR R op
A AT AR RR 8 A 00 5, TR ST 1 IR 8 I Bz R LA REL 7, 385 I azs K Mk 32 S0Pk, DN T TR o
PRHR ) AREERIGHR T o-TEREEIY mRNA #45% 80 a-JeR B & U n, inas 7R3 S0 F I, i K ik
PR BE P2 m TR I AR R RINA Y o- T80 BT UL 3 2E K EAERT, B TAE KR
IR R MR ) AL TR TR A0 5 75 0 KU BB 5—7 d, TRV, [ SR &1 R BRh AR T
JI1RiK 94.3% AR K ZEFRAUHR 20% , AT HIFPFAEFARIRAS . ARHE AT — Lo 5050 S5 25 5L (R di R A IR 55
TRV | IR Bl SR B F: A S5 ) ASIIFSE R 1. 5% AR R (JEIR) (500 mg/L AREE K 500 mg/L HHEE .
1 mol/ L i R V5 W AL 7K i A Ak BRRRAE 28 LR, 35 B 1 AT RN IR B (149 B 1Y, 4 Jd 5 2 I 1) AR i v K 2830
o R FR P — R AR, AR ER T RRAE Z2 JURR R B A O O B e B AR OT R MR T R A
(Mn)  BRIHANGER T ol RB S 8 P I 098 3R 5 D6 BRCT BE S5 52 b 7~ I R 41 L 73 24 3R ((eytokinin, CTK)
i RGN, AT CTK BESE A5 HTRN 1~ AR 1 42 an It 9 B iV T o v Bl PR B0 1T LAY BR R AE Z8 U0 1Y I
PEINHI A, P, ERE AP E B R AT OTH 1. 5% SRR AL FE 10 min ARG T B 4
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