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Abstract: Meconopsis horridula is an endangered annual herb belonging to family Papaveraceae. M. horridula is a rare
alpine flower, and is a kind of traditional Tibetan medicine. In order to provide a scientific reference for the seed bree-
ding and artificial cultivation of M. horridula, the germination characteristics of seeds were studied under the different
conditions of disinfector, soaking time, temperature and exogenous plant hormone. The results were as follows: (1) The

optimum conditions of seed disinfection method, soaking time, temperature and illumination were 75% ethanol 1 min +
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3% H,0, 5 min, 24 h and 20 °C/10 °C (illumination 12 h/darkness 12 h) , respectively, and the germination rate of

disinfected seeds after soaked in sterile water 24 h was 49.67%. (2) Both GA, 100-600 mg « L' and NAA 5-30 mg -

L' had effects on promotion the germination of seeds, mainly by improving seed germination rate, germination potential

and germination index, and shortening germination start time and germination duration time. (3) 6-BA 5 mg - L' and 10

mg - L' both could promote the germination of seeds, but the effects were not significant, and when the 6-BA concentra-

tion higher than 15 mg - L' | the germination of seeds were inhibited. (4) The germination data of M. horridula seeds

soaked with GA,500 mg - L' were the best. The germination rate, germination energy and germination index of seeds

were 69.67% , 33.00% and 4.51, respectively, and the germination start time and germination duration time of seeds

were 10.67 d and 11.67 d, respectively.
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Table 1  Effects of different disinfection treatments on germination of Meconopsis horridula seeds
T VH B 1O AR P 5 ) s . o . N .
Y& YU Yo 0 o S o R
Procedure and time of seed disinfection ('min) EA\_};_ e E-y]njlﬂ e j[q,'*nﬂﬁl . b‘/“ }:
Contamination Germination Germination Germination
rate start time duration time rate
75% Fthanol  0.1% HgCl, 2% NaClO 3% H,0, (%) (d) (d) (%)
1 5 0 0 0.00d 26.33+0.94b 19.00+0.82h 3.67+0.94e
1 10 0 0 0.00d 33.33+1.25a 20.67+0.47a 1.33+1.25e
1 0 5 0 4.33+0.47b 17.00+0.82d 16.67+1.25¢ 16.33+1.25¢
1 0 10 0 0.00d 20.67+1.25¢ 17.33+1.25¢ 12.33+1.25d
1 0 0 5 6.67+£0.47a 13.33+£0.47¢ 13.67+1.25d 26.67+0.94a
1 0 0 10 1.67+£0.94¢ 15.00+0.82e 12.67+£0.94¢ 21.00+0.82h

H: ARVNG FREFRRAL B FTE 0.05 K LR, T,

Note: Different lowercases indicate significant differences at 0.05 level. The same below.
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Fig. 1 Germination rate of Meconopsis horridula seeds treated with different soaking time and germination temperatures
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2.3.1 REVRE GA, 2T % R G4 & #F F 9 & 69 %
o AR 2 AT ANRIVREE A RF B TR TR
ZER AR R ZER K 51.33% ~ 69.67% , i Xf
HR(GA,0 mg + L") M & 2E RN 48.00% ., H i,
500 mg - L'AbFET & 2F 3 e, X B 21,67 % ;
HKHF600 mg « L, K& 25 HO IR 5519.33% 5 500
mg + L5 600 mg « L' 4bF 8] JC i 22 5, AR,
GA Kb BER & T R ZF RN & 2R R 5, 45 Ab B 22 1]
AR ER, RAERMEFIREBESE GAKIED
B KB W T, 7E 500 mg - L7 AbFE T 3k B0
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O3B HE XS IR 27.00% 1 2,17, 2% GA ¥ 4 600
mg - LB, & 2R 48 50 TR, 534,
GA,100 ~ 400 mg - L™ XF 4 8 & 25 ) sl it (8] fn &
ZERFL AR B E AR B, GA,500 mg - L' &
F WA T R R 2E RS Bl B[R] R R S B ) L X

WEEERT 3 d B &, NI 2 I LR B 45 R H54E 11.67 d,
Fex) B8 45 3.66 d, 24 GA, ¥k 600 mg - L
I, % 25 RS S s ) R 5 I ] S 0 s e, 45 b
i FE e BE WA R EE GA b3 b, T 500
mg - LR AP

Fx2 ARERE GANBREZHAEMFHEEZNEIN

Table 2  Effects of different concentrations of GA, on germination of Meconopsis horridula seeds

GA, it T N % K3
. . A . . i RFFHL
GA, concentration Germination start time Germination duration time Germination rate Germination energy P
. Germination index
(mg - L") (d) (d) (%) (%)
0 13.67+0.94ab 15.33+0.47b 48.00+1.41e 6.00+2.45¢ 2.34+0.09¢
100 14.00+0.82a 15.33+0.94b 51.33+0.94d 11.00+2.94d 2.52+0.05¢
200 13.67+1.25ab 16.00+0.82a 52.33+0.47d 14.33+2.87d 2.66+0.09¢
300 13.33+£0.47b 14.67+1.25¢ 58.00+0.82¢ 19.67+0.47¢ 2.96+0.09d
400 13.33+1.25b 14.33+0.94¢ 63.00+£0.00b 25.33+2.87b 3.34 £0.13¢
500 10.67+0.94d 11.67+0.47e 69.67+0.47a 33.00+2.16a 4.51+0.07a
600 11.33£0.47¢ 12.33+0.94d 67.33+1.25a 31.33£3.09a 4.17+0.16b

2.3.2 REVRJE 6-BA 3t % R L 8 & AT A X 09 %
W R 3 AL SRR 6-BA X 2 il 4t 4% B
TW &A & AR W, k255 3h B (8] b 5
6-BAVE FE 3G K MZE H LK, 76 S mg « L' ARFET
K E SR SRt ] H X BB SE K 0.33 d, 7 30 mg - LAk
PR & ZF A shif o] FeX FRZE K 11.33 d, Kk 2 FF4E
(] D) Bt 2 6-BA ¥R BE (1) 384 KT 74 1 45 4, 7E 30
mg - L'ARR | FPF 8 & I 46 31 45 R R 42 5.33
d, Lbxt B4R 10 d, BEEWREERII R, R K
ZERHR AR B ST S R BRI 3, 2 6-BA
FIWEE R 5 mg « L'FI1 10 mg - L', K ZER KL2F
PR K 248 B0 TR R (H R 2E RO & 2R R R
X REES, Hrf 5 mg - LT, &2
R R EBRE ZER B s, 4 i) HE ) IR 55 6.67 %
1.00%#10.39, 24 6-BA #/# =15 mg - LB}, %}
71 2% B0 — 2 WP VR R, Lo o vk R
AP IVE BB B, 25 TR, 78 00 15 A
[V B2 1Y 6-BA Kb PR S me » LIRS,

2.3.3 REVRJE NAA 3+ % Rl 4R 5 & AP F 31 & 09 %
v R 4 AT, —E B R A NAA AT LR
Z RS E Fh T B R 2E R R SF R R S
JA RN % 28 e st (8] A &k ZERRSE ) (Al NAA 20,

25 mg - L'AEFER b R 2R R R AL
BEETXB(NAA O mg - L"), 20 mg - L'4b B
THTRZEH(21.00%) MK ZEF550(3.16) it =,
A3 XS BE R 15% A1 0.82, 25 mg - L' ARFE R &
ZEH(61.67% ) Fefm , 43 5 L X BEFT 20 mg - L7 Ak
P 13.67%F1 2.00% , (B2 Kk ZFH R ZFHR 5L
20 mg - L'ANFRREAG T 1.67% F1 0.25, %5 4h,25
mg « LAREER Fp T R R, B IR RT 2.67 d
B A, K SRS [A] L B4 4 5.33 d, YRR
30 mg - LB, RZER RIFH LTI E R
iK%, B R ZFRBUR TR, 25 BTk, 7E il 50 & 2
FYAS [] ¥ BE 1) NAA Ab B, 25 mg - L7 IZFP
53 (O

2.3.4 GA, 6-BA #= NAA ARAL 32 89 b4 54 X
2.3.1 ~ 2.3.3 #rF GA, .6-BA Fl NAA fdR AR Ab
HPRUEAT HA AT A S LI 2, F I 2 AT, 7 K
ERITIH ,GA,500 mg - L 6-BA 5 mg - Ll NAA
25 mg - L'AbHEI M FRZERGXMEREE, &
ZERIE TR Hof GAL500 mg - L7 kb BH () Fil
TREFREE, N 69.67%, HL X IEE 21.67%, 1¢
REFITy T, = TR Fe oAb 3R R R 2
= T X RE ; GAL500 mg - L' AbBHFR T K& 25 3 e g
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Table 3  Effects of different concentrations of 6-BA on germination of Meconopsis horridula seeds

6-BA BT EE K22 IR B 1] RS IR

6-BA concentration  Germination start time ~ Germination duration time Germination rate Germination energy Ge nfnjjﬁﬁfndex
(mg - L) (d) (d) (%) (%)
0 13.67+0.94d 15.33+0.47a 48.00+1.41a 6.00+2.45h 2.34+0.09bc
5 14.00+0.82d 13.67+0.47¢ 54.67+1.25a 7.00+0.82a 2.73+0.19a
10 14.00+1.41d 14.33+1.25bc 51.00+1.63a 6.67+1.70a 2.53+0.24ab
15 14.33+0.47d 14.67+1.25ab 45.33+1.89a 5.00+0.82¢ 2.07+0.23¢
20 16.33+1.70c¢ 11.00+1.41d 28.00+2.83b 3.00+0.82d 1.15+0.05d
25 22.67+2.05b 7.00+1.63e 15.00+2.45¢ 2.67+0.47d 0.57+0.08e
30 25.00+0.82a 5.33+1.25¢ 5.33+1.25d 2.00+0.00e 0.20+0.05f
R4 ARERE NAA X SRIGHE M F iR B0

Table 4  Effects of different concentrations of NAA on germination of Meconopsis horridula seeds

NAA J5i g #¢ fE R ZF ) B ] & st

o s

NAA concentration  Germination start time Germination duration time Germination rate Germination energy Ger r:%nifﬁ[n dex
(mg -+ L") (d) (d) (%) (%)
0 13.67+0.94a 15.33+0.47a 48.00+1.41de 6.00+£2.45¢ 2.34+0.09d
5 13.67+0.94a 15.00+0.82a 49.00+0.00d 8.67+£0.94b 2.40+0.03d
10 13.67+0.47a 15.00+0.82a 49.33+0.47d 8.67+£0.47h 2.50+0.09d
15 12.33+0.47b 14.67+0.47a 54.67+1.25¢ 11.33+£0.94b 2.72+£0.27¢
20 12.00+0.82b 13.33+0.47b 59.67+0.94b 21.00+2.16a 3.16+£0.34a
25 11.00+0.82¢ 10.00+0.82d 61.67+0.94a 19.33+1.89%a 2.91+0.38b
30 12.67+£0.47b 11.67+0.47¢ 54.33+0.47¢ 10.33+£0.47b 2.27+0.35de

} 33.00% , HEXT HR 5 27.00% ; Hi o NAA 25 mg -
LAb B R Fp 7 & 2F B 6 IR 13.33% ;5 6-BA 5
mg - L' H R P AR SX IR E LT 1
KGR0, 5T GA,500 mg - L' AbFRAN  HoAh AL
MR ZFRB SR Y TR E 2R, TERFR I
] )7 16, 5 T 6-BA 5 mg - L AbBRAYFD T K 25 1
Sl (] 550 ATt 2 2 S A0, JH Al 4 B34 AT 47 R
ZEJA Bl I ), 4 2F B 42 10 W A o, GAL 500
mg « L' Ab B Fh 7 & ZE B, e X REEET 3 d i
Ko TER RSt R 7 T, = i) de A0 Ak 2T Fi
TR ZFRPEE T[] 5 0 IR 22 S 10 2, R R R R N ] 3
TR, Horh NAA 25 mg - LAFRAGAD T 10 d 22
P RS R, IR 4R 4 5.33 d, {H A&, NAA 25
mg - L'ALH R A7 & 2R 5 R ZERR R 8 BOAIR
T GA,500 mg « L' AbFH ) 25 LTk, GA,500 mg -
L% 22 il 2 43 - 5 & R A VR P e ik 3

3 Wik 5 4k

22 A SR 8 — b UL B A 8 A 25 PR AN M
R LR ), 3 i LD Rk 2E R A R T S R
TE TAEMSE— 2B TF R, S mFp 7 & i R A 1R
2 AR AN A 25 TR 2R PR A DR 2R AN T
Yok Uk, R FP & 0 R B A 25 5 (R
THAE 2014 ; JE HERXE ,2012)

Tl & 25 5 52 20906 3 1052 18 2299 35 4B
TR, AR 7 R & B
ANHEATIH 75 A0 B A 22 ) S 488 A, LAl T R R
53.00% , K RN 9.67% , HAHi K2 78
AR, R 75% B 1 min + 3% H,0,5 min
) R T IE E , TH RO I, P & 2 R AR
2] 26.67% , 1B 22 50 23 28 5 B 95 6 R 1
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25 mg + L! on germination of Meconopsis horridula seeds
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