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Study on the Seed Germination and Rapid Propagation
Technology of Calotropis gigantea
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Abstract: [ Purpose ] This study focused on the germination and tissue culture of Calotropis gi-
gantea and aims to make it germination and propagation rapidly. [ Method ] The seeds were quickly
germinated in mechanical treatment, and rapid propagation technology was studied by taking stem
with buds of aseptic seedling as explants, and different basic media and plant growth regulators were
tested. [ Result] The seed germination of C. gigantea was not homogeneous because of the physic-
al dormancy. The germination rate was 98% and the germination index was 29.6 after mechanical treat-
ment. Compared with control group, their germination rate and index of the test material increased
by 24% and 21, respectively. We found the ideal rapid propagation medium for explant bud was
MS+2.0 mg/L 6-BA, and the average number of induced buds was 4.9 and the frequency of shoot in-
duction was 100%. Whereas the optimal medium for root induction was WPM+0.15 mg/L IBA, and

root frequency was up to 100%, and every explant had 11.6 roots. The survival rate of rooted saplings
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was up to 90% when using WPM as the basic culture medium. The survival rate increased by 30%

compared with the rooted saplings which used 1/2 MS as basic culture medium. [ Conclusion ] This

study identified the suitable seed germination method and the establishment of the rapid propagation

system, which in turn provided the theoretical basis and technical guidance for the large propagation

of the plant material in the short term.

Keywords: Calotropis gigantea; seed dormancy; tissue culture and rapid propagation; germination

index; germination rate

K (Calotropis gigantea L.) J& LR H (Ge-
ntianales) # B R} (Asclepiadaceae) 4~ V& (Calo-
tropis) FLNLHEAR o T B0 A8 BRI PH A4 #AHT
WA HILIX, ENFELEATEsr . I, TP
P ARER XU, A A FP 25 4k 25 200 1 R}
REEAT 2GR0 TR, SO ARSI 13 <k
FEFIE Y, K50 6e AR BEAR, J&— Pk
. BRI ER SRR, BA)Z R
(EI115 = S 1 1 S = =< | N3 R4 = S S SV
AT DM AR5 KRN 2 A I R &
AFEEWMAHsT, BABE . HRT, sKf
FORIRPSEAE R YRR ket TS A
e MR A TR AR RS e
GXRAMBG, WITHEE Ay 4
JIO T A oo IX | Ehfiih . VoM A S IR
VR 55 b DX ELAT AR SR A 3 TS, AT DATE ok AR
BEREE 5 LA 7 KRR, 2B kK £
TN A YD AR S B Y A A R
AR E A, G E D, SRS, A
AR DL R DAL TR Z R . B, A0 R
TS B AR ) R AT 1T

AN BHE 7 vk E LA . AR &
Fh 258 . FFGA T 2 BHARBL . ZE 5 RS
BRI, ANEHEAT RIS A " AU TR AR
P K B B B A s AR, (R HAE CE ST 4
D, ROY SENTIRIZE 5 A6 A A TV A
A 2055 T SAEMR PR AE SR AT TASY; PMET LA
FAORNE R ZEBCHUT IR 55 AR 06 A RHIE 9T
B . AN SO0 R AU, R A 1is 42
SR R AR R . R, R AN 2 A A IR
WY B AR, ARSI M N 25 R
RHMERBET B AR, XL R PARY B S
i, H R T AME R R A — 2R IE R K AR
B, MZMAEYE S 2 ek A YRR
B, HENAERSEREEZ . DX sepp S A

BEINNE, T9YeRBAET R e, i Hib 52 %
TEIERE, AFTOE R A A5 B AP
EHABSMEARM L, T HATHRIHTE . f#7
iR R i A e Y W 1 AN R (S ST R TN
T SMEA R EARRRL, QR AR L
Bty Fof S R S ML AR ) B A R (E B Y
EANFP T A —, BRI, AFITA
FRICTR P AR, i A4 IR 1 1 A AHSGBIE 5
W ARG B e A — IR A . tesh, 0=
ARAKEY), REBORAAEY A Hd 2 B 5 DI
) WPM ARG IR HERR A4 A L 3%
ARRWITE . L, AT LA F R bR
PAT TR &, P LIARAS I T A T 2 25 B
MBI AR AU IR B BRI T, BTEN
AR INHGEIOC R B SN R SRS

1 MREREE

1.1 R K

A= £ T 5E 4 BRI 1 R0 R 58 42 I (FE T
JG2y35d) AT, T 20164FE 6 ARHASHELL
TN 8RR S A4 IO sy 3t . 2R A
JICER SR K2 40 d, HURSFIF P50 113
i, THRE 3.753 ¢, MTFFHEKE 0.61 cm, F
195 0.33 cm.
1.2 WrARITE
1.2.1 A=A TR () G B 4 Aol

(1) BCAFRFHUAAL B . BGE A9 2R A ICRD
T, TELHE/K TR 24 h 5, 75% 0 B
5min, JCR/KYE 3K, SRJEH 0.1% B FHKIH R
15 min, JCR/KPE 5K, HITCHE Y DK Flh j
SR, TCR RN TR EWAK, #EF T 12 MS
B sEh, MR NA, BH 10, &
10 R R T, A3 B AR G B R WS Ak T RS 5% .
REFRIREE Jy (28+2)°C 5 JEIESRFE 30 pmol/(m’s),
JGCRRRTE] 16 hd, MFhFE & HikE, & HEGitFh
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TR, BIESITF IR R 5 R 2EREL.

() WLAAFD F H R A . O ()]
&, TTWIEANK T Z 5 HEREF T 12 MS #55%
e, RN A, B4 100, M
10 BRI F, 43 B 7E G R RN 2 s 45 14 N 15 % [ vk
[ (D]e WFhF & HAL, & HSIHF i k%

GG I AR R R

(3) AL A A4 . UK 58 42 i
(A F R SE (TEVE IR 20 35 d), H E Rk &
T, 75% CPEEIHEE 5 min, JCREZKPE 2 1K,
0.1% FHoR 47 15 min, JoHE /KL 3k, Zisif
o FhFRERT 12 MS 85383, AR 10 KL
FiF, 104ER., SLIRESE Dk ()], M
KHE, ZHGEF P A SO, RESITFT
I K5 R 2R ER

# & R =k 2E Fh 1 B/ AT $0)%100%;
KZEFEE (G)=X(G/Dy)-
K, G R ¢« RFF K ZE80; D AHAE R A B
H], do
1.2.2 4NN TS

M KB 3~5 om B, EHTCE AR
iy, D — R R 2R B | A AMER, B2

FhE) 5 B FE 5L b (1), DL MS R WPM by 3k
AREFRHE, WA TR BT iR B B 6-BA. NAA
M TDZ, M 6-BA TR R 0.5, 1.0, 2.0
3.0 mg/L, NAA Wik 4 0.2 mg/L, TDZ
BB 0.5, 1.0 mg/L, T4 55 5 L8 iR
T30 g/L BYTERE, 5.6 /L B9EEIE, pH M 5.8, ik
i 16 NbEE, AN 4N, 3WREER, B
LR 5 ADHMEA, SMEKREERIE, BT 28+2)C,
JGHR 12 Wd SRR R SR . 35 d RSt AR
R R 2R

A R=(FT M IME RS SR R Sh
FEREL) % 100% ;

YA ZER = ZE R SRR A M AR
1.2.3 AW B AR 7 5

AEZERKE] 3~5 em J5, BHERKBRLE, K
INEYEJ N ZERE R A R BG FR BE (BR 2) TRk TR
EARES, Ll 1/2MS Fl WPM MIEARRFEIE, i
TR TR R BE B IBA (0,05, 0.15 F10.25 mg/L),
DI R A 172 MS 1 WPM A xf R4l . {56
B8 AMLER, FAMLER 49, 3A4EE, B S A
HMER . FEFREEESINTENG 5.6 /L, FEHE 20 g/L,
pH 5.8, HEFRIEE (28+2)°C, M 12 wd, MIF

F 1 FEEEFENAEFIFSHF0 (meantSE)
Tab. 1 The effects of different media on the axillary bud induction

BRI AE plmg-L™) FHFE% IR A KA
basal medium 6-BA NAA TDZ rate of bud induction average number of buds growth situation of buds
1 MS 1 — — 95+3.04 cd 3.5¢1.1 de e, HEd
2 MS 2 — — 49409 f FTHEL, i, KB
3 MS 3 — — 4.3£0.68 f FA MG, KR
4 MS 0.5 0.2 — 97.5+2.65 cd 3.51£1.04 de S SR, FARST
5 MS 1 0.2 — 97.5+2.65 cd 4.240.96 ef ARG, AR
6 MS 2 0.2 — 4.32+0.57 f HHA G, FEES, EIANE
7 MS — 0.2 0.5 25+3.04 ab 1.1£0.14 a FHEN D, HRAE LK
8 MS — 0.2 1 30£3.26 b 1.05+0.21 a D, ARMEIY
9 WPM 1 — — 90+3.26 ¢ 1.9£0.33 b A, HEb
10 WPM 2 — — 95+3.25 ¢d 1.92+0.38 b it HoEd
11 WPM 3 — — 97.5+2.65 cd 3.17+1.34 cd G, ARKEAE
12 WPM 0.5 0.2 — 95+3.25 cd 1.9+0.64 b SR, R
13 WPM 1 0.2 — 97.5+3.65 cd 2.3+£0.67 b A EG, KR E
14 WPM 2 0.2 — 2.6£0.64 be EiAES, ERKERE
15 WPM — 0.2 0.5 20+2.31a 1.02+0.07 a SRS, ARMEGR
16 WPM — 0.2 1 27.5+3.21 ab 1.07+0.09 a D, ARMENIY

e FSEME A RS 2R R R 7 7 B3 (P<0.05); Al

Note: Values with different lowercase letters in each column mean significant difference at P<0.05; the same as below.
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IRAERGE, BERICSRAPEAVAERIGOL, 30d )55t
THERAR LA AR

AR R = R ) ZE A S R Y 2R 550 < 100% 5
SERR B = AR B S AR I 2R

*=2 TREFENFAMERKNEN (meantSE)

Tab.2 The effects of different media on rooting induction of C. gigantea

' %2@%3%% » (IBAY/(mg'L") #Ei%%ﬁ/% . IR A % SFHEIR K /em *E%itﬁ‘%iﬂ

No.  basal medium rate of root induction average root number average root length growth situation of roots

1 1/2MS — 90.5+3.95 a 5.4 1.8 MR @AL, HA

2 1/2 MS 0.05 93.9+3.53 ab 6.3 2.1 A DB a s, RS
3 1/2 MS 0.15 98.6+2.19 ab 7.9 2.8 RS BEAGHL, RIS
4 1/2 MS 0.25 100 b 7.6 2.7 A D> REHGHL, WRIET
5 WPM — 91.1+3.55 a 9.3 2 HREA, HARAEEF

6 WPM 0.05 95.8+2.74 ab 10.2 2.8 WAL, RS

7 WPM 0.15 100 b 11.6 32 WALE, RS

8 WPM 0.25 100 b 18 2.7 REEZ . Kl

1.2.4 4 f KR TE SR8 3%

EREEHIE, HEARBERREE, WITHE
R 1R RS AR U AR A R AR O
FH 300 155 2 H R IH 10 min J5 BT 24 097K 50
DA [] 6 A 355 37 56 0 B MK 28 A 43 1P 241 75
F, BRI WRERK, BERRRE 25~32 CZ
], MREEARRELE 70% Zidi o BN Vi 1
Vogs *Vigg * Vip=4:3:2:1, BARATH
1% I fe o PR B0 VA OO SE T 7, SRS 8k A
B 1 EERIT. Bk 30 d B84 RS 4R
R

B R = U AR B0 % 100% o
1.3 Hdmabrt

Bifdi ] Excel 2013 H1 SPSS 17 H1fi) ANOVA
S RES A R

2 HBRESH

2.0 AR TR R A0 HEOGHFoh - 1 2 1 52 )

A R BUAFT F & AR 5 d, # k%
H100%, KZEFEECHK 303, BT BEFP R A R FR
TR 5d, Wik 98%, KIHEECH 29.6,
T B AN 1a Brs o ASBY R B2 ) B Rh -
RIFERA VA A HBERERA 14%, KHFHRE
i 8.60 LEFRAIHIRIA . JEH T L WA W
R (P>0.05), - TR 56 4 AR 1 5 B
ot B 4 BN - 7E B R 5 R SRR R IRl A
WS, M5 RO RN K i AR Z R fE7E
R EES (K 2). 456 NI R 7] &

SER AT A TR B BGRB8 %, LR
XHRR T B A A R

T a) T b) BRIAEL,; o EWRE; d) Bk,
Note: a) aseptic seedling; b) induced buds; c) rooted plantlet; d) transplant
seedlings.

1
Fig. 1

S RNEEEM. FiES. £REBK

The asepsis seeding, adventitious shoot induction,
root induction and transplant seedlings of C. gigantea

2.2 AN[FREFRIEENT A A AR 25 S 15 ma

A A ZEZE B AR RN R 1 3 RN AE K &
1, ZJE APuEA K], 40 d £ 47 BIa] g f7 44X
Bigto HIRRIEASEFRIL | RIRIFPS B ot e
PR AT A A N ZE AT 5 S AT . WPM &R
ARBEFREL MS FEA SR IR LN T R0 2 %
S, MPHFEAREER R, HEMESMSE
T MS 55 SIS 2 2R B s T WPM B R
r A ZE, T EZE SR X A I AR A
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Note: 1. immature seeds under light; 2. mature seeds with broken seed coat under light; 3. mature seeds with complete seed coat under light; 4. mature seeds
with broken seed coat under dark; 5. mature seeds with complete seed coat under dark.

2 FEHEMEHTHTHREERMA R

Fig. 2 The seed germination rate and germination index in different sowing conditions

£, RIRICR R E R 6-BA B, XA ZEE
SHHBRRIEER, S RMNAZE ST
ek, 4 MS BigR B P i N 2 mg/L 6-BA B, 5
THIK 100%, FHIZEN 4.9 (K 1b); 24 6-BA it
HWREE T 3 mg/L i, MAZEITE45%, WA
WA, OROEEZ . W TDZ i, AMEARAEK
208, HAWRMAGHS AR, iR 2
A L1, YiFFREREERIN NAA ZJ5, B
WA A%, FARSE, BN, An
W AF R B Z SR B R ). 45 B AMERT)
HOOH RE, AR ZE KB ELE AN,
MS+2.0 mg/L 6-BA+5.6 g/L Bil§+30 g/L TERH24
R ZE5 (0 el B R 3
2.3 REIEEFRENS A4 AR AR SRR AR 1 52 e
AR NAEA R R SR B AR KA LA R .
FIEEARIG FR B ARG RR LIRA BEZE R (P>
0.05), TEHEAIEFEAMFE RGN T, BIA KR
FER) IBA XA IVAERR AT B2 ER (% 2).
HAEEA RIS ER 172 MS ] 37 3 i S0
M, HARRBEAM Hatfh, Bl b i
R RS . 78 172 MS K372 3 s AR [a) v F 1
IBA iR RASHH, [HRH 53 2 E AR A D i
IR E, Akt Bl o Wik, s R
K. 7EBCAHBMBMER WPM it , 4K
PRI AALIE R, WA LB H 2,
H 53N T AR IBA ) WPM 85 35 5EAH 1L
INIINIE ¥R BE Y IBA AT LUInERAAR SRR, B n:
HR AR B DL e AR AR 5, Hir, 7E WPM 557
Frpin 0.15 mg/L IBA B, 55%35 100%, 7

WECH 116 5, FHWFEMRK 32cm, WAL
(¥l 1c). IBA Fif e FE T 0.15 mg/L B, 2%k
Hahn, (EARRK . 5G4 M MAEMREE . AR
Bom ., FRREK . RiSRRE RS RELSS
TEM AT, AR NS IS 1 A AR5 S 5 3R 3 o
WPM+0.15 mg/L IBA+5.6 g/L Fifi§+20 g/L R
24 LW

Zea R . BE, DL WPM AR R g 0
B 2 £ TTOREG Fak 90% (] 2d), LA 172 MS A3k
ARBEFEIEL A A TSRS R 60%.
3 g

T R ORHIR 5 2243 Ay A BRI AN A BRI
Az BEORAR F2 22 th A7 IR & B R 58 A B
PRHR, 75 25 AT R A R &, ARMEZEREFI S 4
WIS A&, 112 AR IR 58 4 B Fh - Fn 85
T Kz ) B R REAE A N DO 2 . Rt
AL AR RRD AR A R IR T R . BRAR
IR = 2 2 o Bz 109335 P i L A e A
Bt 2 A BB K B A2 K B i & 4R
WRIR, 763 KZTE B 1 TN R P BRAK
HRE, AW R A AR 58 4 R A
R Rz A FhF BEAE S ) YRR &, LA
BRME R AR EER, SR
WA B 0 LA R Z [ A R 22 5% Tl
B A £ IR 1] & 38R 32 SR A2 B ik
TRIASENR 2P A I & AR & R A &
BEIIA iR R R 37 P R A i v W i R B A AR

iRz —
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ST B W 7 2 i ik B
PR | AL AE YN . B BRI T Y
(5T 0 . B v B LA AL B B R B
B AR — o ST DU Fl i
YR, FERERS RN ARAS R O . Sk, El-
KEBLAWY ™58 & B : IR BEST B A TR MR
PRHEI R o AHEGE KB FEIGIR S s A T 1S
FRIFIF I R R 22 %A BE 225, UG REXT
A TR0 R A BB IEE AT, ATk
TR B,

LA A A R 7R 2 B R v I DG B T
SN SRR A JoEE . W —HEYTE%
AR B B T T BAR ) A B R R0 28 R I
HAEMRKM 2SS, Hik, EREALEFRNH
fR . R R A2 R A AT 15 A B e 0 A R
FIRIFR S FNIR BECY . R SR 35 b A A KR
YR EEA MM HEZMER R, TEARAHY N
HEZEFHS RSP, 6-BA A TDZ W HE iz B,
FRLL, A58 % 6-BA 1l TDZ W F 241 fitd 43 54
E, EREW . FERINT TDZ BRI A
FHEFRM, EREERE, 6 KEaH42
TR, HIREH A fEE TDZ Fef A EKER
AN 2 ZBEDIREA X, 6-BA X4 £ A
Az 2RI SR TV P B e 8 348 o i S T o i AR
B3 R R E N 2.0 mg/L, X FhBE 4 5 AR Bk
(Prunus avium) ZERFFFFWFFLE L —F, A
FHSEAIF 78 R FHIA T A 25 B 355 32 S0 IR AN [ e
JE I NAA, B A B 58 % B0 in AS [6) ¥k B 1Y
NAA Z 5, WEZFIRE Ramhddiinz, N
RIS, AR SEAE AR B B AR AR Sy, 4k
R IA T RAL, JRE RS NAA BA /S
WAL AT R,

TR FRILRT , BRARYE R G R A 1) 3
D TR A 78 P 1 O e S S 713
SRR SR IER S 5 L) A5 e
B DS B R RN AR IR B BRI IR H Y
VEPR G IE B FEARBE FRIELT . AT A MR
Wl MS BI BT WPM, ARG R D
1/2 MS R EEAS 55 37 B o iR 43 JC T i AR A
T ZUERL, BRI 60%, 5 ROY 4!
R 25 SR —B, TR AT e LR @ 4 4t
R, RS2 4 AL . D
WPM N AR F2 5610 28 f1 IR TC A 4 2 208

=

B, AR R . X5 S EY (Rhododen-
dron delavayi)® " F14t P} (Paeonia suffruticosa)™=5
ARARHY I T ZE R —2

AWFFE R AP ey b 3, EJa T 3RS
KEWFAINTCRE T, ARG St B
Rk, RIS R S TR B R 5T,
AR A B O EOR TR A A B B AR 21 38 i A B
FEHEEAREY AT, AL T A NE R R
B A AR, e T AR R S R
% MR 5 W R R AR W i AR A IR, 2R IR
FDALTE & A FHERHE TR AR S
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