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Abstract

In order to develop rapid propagation system, the various concentrations of the disinfectants
were prepared for single factor experiments taking mangosteen leaves and stem cuttings as the
materials. Based on the results, an orthogonal experiment with L1¢(44) array of four factors and
four levels, namely explants, NaClO disinfection time and HgCl, disinfection time, was conducted.
The results showed that a 10 - 15 min’s disinfection time of 0.1% HgCl, was strongly proposed
when the leaves were used as explants. Stem tip explants were much better than leaves and ter-
minal cuttings in view of its lower rate of contamination and relatively higher survival rate. A
concentration of 75% alcohol for 90 s followed by a 15 min’s disinfection time of 0.1% HgCl;, or a
concentration 10% NaClO for 18 min followed by a 10 min’s disinfection time of 0.1% HgCl; was
the corresponding sterilization method. It showed a poor disinfection effect when stem cuttings
were used as explants.
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1. 518

L7 (Garcinia mangostana L)JF =T Bk, EERW., RE., FEE, gfssz, 2850
ffER EERREEMTIR LTSN, HRERE, SeRRet, b4 FAREL B, X4
“IEEAT (1] HATE AT EAEGR LA R, JUF2MN SR, REBE O, R EIA T,
LA SR R R R KRR RRIRSZIN 2 #1055, R 25 I E AR AATRI bR, LA 3R
B AR T A B PUm A AU E SRR R, BTN DB LT SRR SR T 43 B e Ak
G B SRS T 2SR ARSI BT, S 7RSS R B R AR T2 R E . AN AT A
FEHRITh IR C BB R R s BRI BB A, Rt E A G R, ErE N RAEH
R AFRIUERL 3]

I T b B4 AR OER > 2R [ | B ESE L T HE, BARRRA ik 40 Jo, MRS ILAT R B A
TG JJRMP R ANE 1A, AR R E R AT R R . Il H G SR TE, AT
DAFE RN (8] RIS R B — . DUB BT A RE, IR BT R B A i e B, R T LTI I R
WAL ERER . BAT, (EANTR TIATHSS BRI, B2 U4t 7 vsMER, SR 80% 1S i
B 3~5 min J5 A 20% K EBRINIE RE 20 min 5 SUAE T T 26 AT Ja SR R EWT 7T [4] (5], AR
LT 22 P AMELAR A B 22 G 1V TR I T 0 R DL ARTE o« AR SC LA 2 BRI S0 R THH B B R L
DA ST AT A R AR AR 2R, Do R L i i £ AN A2 il R R LA A% 5 R B 78 HORFEAil

2. MR5
2.1. AR

HMEAIERER T 5 28 AR FHBE A T 7K R IR B0 AT (5 B =l B3 A |, R A A
oI BE R IATREAR, OSSR RT AR AR TR 7 IRCE S BN A o SME AR R R

22. BRERIBARFYS
BRI IR 3L N AMS + 6-BA 5.0 mg/L + JERE 30 g/L + i 8 /L, pH 5.8; }FFRIEAE 0.11 MPa =5 R,
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121°CKH& 17 min. BFRIEEE N5 £2)°C, Seit4T 3 d BRSESIRALEE, SRJGTE 1500 Ix YR 3R R 9%,
2.3. SMEFESR

KR T IS AR FH PR KR TEBESMEAE 10 min, W/KHHE 30 min, BEIM . Kok, 330,
TZEANZEBAME R . TS TAE G rP AT A FH 33 2550 A 2 (R A A8, ARBR SE B A P /K RIgE 3
Ko R TR SME AR THA TR IEARIOE T, W AORER IR 2o T Ay, DI ) 5 24 9 %
flfo oy, PRI ThBKI 1.0 om® ZE A /NG XTI, IIYIBACS 55 2 it 45 X T 28 B,
VU s vy 5 2 R AR 3 43, FENZEAMS + 6-BA 5.0 mg/L 115 TR 773

2.4. REFZE

10% % SRR N AU B A IS B8 22 8, 10~20 min M V5 4Rk 95% A b, 7RG RIET 2%, BT
Tk 1R 1095 G 2 RN BARAT TG 2 BT LA I AL B Y B0 K 10 min LAY TV 35 25 BE 20 min, V5 33471k
100%, JHFFZEBET (R, HygdeRim, RETRIRZ L, FrCASLIGARIEAT 10% K EBR A E R 725
BOt5 .

M RN, 75% e 45 R kG B AR BRI 2738 SRR A5 77, — M 5~60 s BIR] R FESME AR T
LIRS BRI [A) 2 I B AMEAR IR FE 2, R A 0.1% 715K 10 min P REH BORFEAME R R
T HIAERI[6] [7], 10 H BTAME AT TR0 70 70%~75%{8 K 1 75 iR # T B E 90 s YU 8] [9], 0.1%
FHR M E K2 R EE 0~15 min JEEN[10]-[12]. ST I AEKE SR SEAE T, A0 57 LR
Oy AL 75%P9RE i T BRI 90 s Rl 0.1% K B i K 15 min

24.1. HEREREEYRRE

1) 10% X SBRBEH0H T2 BOR S

HF 10% RN VAU T KB 9 04 2.5, 5. 7.5 min, JHTF5EEE)E, FILHEKERE 3 K, ¥4
Btk AN 8, B 3~4 MMEM, BHE 3 K. 7dESIHSEE, 30d ESRIETIE.

2) 75% A T EE I R

HH 75% P RS TH B KB E A 04 304 60+ 90s, HEESEHE)E, FITERWIKIED 3 Ik, mERHL. &
AKbFE 8 L, B 3~4 NMIMEM, BEE 3K, 7dESINTEE, 30d ERIET- R,

3) 0.1% ok IE EE I U e

A 0.1%FFREERK B E N 0. 5. 10, 15 min, HEEEEIE, FALEKER 3K, ZEHFHRL.
FEAMEE 8 i, B 3~4 NMMEMR, EE 3R, 7d GE&IHEE, 30d G4 %,

24.2. ZEBEERHEYRRE

1) 75% PR T 25 22 BOSCR e

ZEBE T5% PRSI TR E N 04 300 60 90s, JHEESERE)E, FCRKEED: 3 K, BERFRE. &
AR 8 M, B 3~4 NMMEM, BEE 3 K. 7dESINEEE, 30d BERIETR.

2) 0.1% 7R ¥H B 22 BE AR 5

KB 0.1% R MK E N 0. 5. 104 15 min, WEBHEE, FLEKER 3 R, HEEREFHRE,
FEAKEE 8 I, B 3~4 NMMEM, EE 3 K. 7d GE&iIHEHRE, 30d E4itEr- %,

2.4.3. HIESBRERNIEZRE LT
TEATHH R R ZOR IS A B A b, RIS — P TF R T BTN (R AME A4 28 2R A [R5 B 24 770 AV S [R]
) Li6(4YIEZS IR



&

W E AMERZETL(A) T5% A TH BRI (B) 10% 0 S BREATE0E FE1K(C)F 0.1%FH R 1E # 1) K(D)4
MHEZE .

FHEAKVIE 1|, ZHLIATI AN RRASEREE, 5 L@ IERIGR W% 2 7R85,
A E R 3 Ik, RFEEER 20~30 A AME A

25. BRGHS SR

SMEAREERT 7 d JESHE SR, 30 d JRSUTAETS R I B 0 B T 5 IR I AE 5% 4k ASIN(SQRT(X))-
MNEF 7 AL SQRT(X), K H SPSS 73 B AF 134T 75 22 43 HT(ANOV A)Fl Duncan £ 5 LLA(P = 0.05).
S AR A BRI

Ve {5 3 SME AL e = A I AN
PRI SME A LB PRI A9 SME A
Table 1. Levels of factors for orthogonal experimental design method
7 1 EXRE R ERKFE
[AI % Factor
K
A B (s) C (min) D (min)
1 7~9 d A 0 0 0
2 10~15 d A2 7 30 6 5
3 =B 60 12 10
4 ZER 90 18 15
Table 2. Orthogonal experiment of L16(44)
52 2. Lig(4HIE LW E
RS TR) A B C D
1 1 1 1 1
2 3 3 1 3
3 4 4 1 4
4 2 2 1 2
5 2 4 3 1
6 4 3 2 1
7 3 2 4 1
8 1 4 4 3
9 4 1 4 2
10 1 3 3 2
11 2 3 4 4
12 2 1 2 3
13 3 1 3 4
14 3 4 2 2
15 4 2 3 3
16 1 2 2 4
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3. BRSS9
3.1. 10% X BER R A HEM F R

FHE 3 AT, JHEERT K 0~5 min YU, M AME RS Ge R IZHT R B, JHEERKCIA 5 min [, J55e%
BB E/ME 90.66%, A RIABEREAE 7.44%; JHEFN K 5~7.5 min RN, (SRR ET &, &3
96.51%, TAIHEE FMEE 3.49%. Hras BalH, 10%R S ERANE LTt il Eem, HisgeZik 90% LA
b FEIEREEN 7.44%5 A4, PL 10% I S BR BNV I E A A ME A T3 7 R AN AR

3.2. 75% 5 HEM R R

H14C 4 AT, RS BRI (B 72 30~90 s PN, M A {5 Y B W R RIS, 45 R 212 ETHIE S
THIFHSIAIFE 30~90 s N, = ANAEPRIE] )75 GeRAAEE RARMAE F . AFALERS G AT ikl 90%,
5 10% R EBRANALBRRCRAHIL, BT DR 8 — IR 2R B A2 - BEAR

3.3. 0.1%FKREEBMHRBER

RIGLERRWMAE 5), TR AMEARK A 0.1%FH R 1 83 AT DUX BRI IR . BEE T E8 A
K, AMERTG YR IR R RIS, FER 2R LS, WERKIE 10 min J5, 75 4RMA7E
HRVIAF] T R RAS(10 min AT 15 min P AEFL Y5 Y28 AP R TR 2 5 AT BL, TH B HIE ) 10~15
min [, JGRFRAEEREIRIR A BIREE, 54K 29.28%~34.47%, {FiEHN 65.53%~70.72%. FKH
0.1%THARXT I Fr AT 8, & B AT EE K AT 4ERFTE 10~15 min A 45,

3.4.75% BB HEERUE

e 6 il L, HHZEBUEASMEM, MR T RMMEFMEE . KA 75%EMBHFMN KL 1 min AW,
FHABE B E UEEAMERTS JORIL, HTETECTE 90 s V5 YR A B2 R%, (Hi5 YR 5k 87.47%; T4
MO AR R ERAHE . SREH, KRB ENZBOEEN, AR BRENR.

Table 3. Disinfection effects of 10% sodium hypochlorite of leaves
33 10%RKERNFREEH AR

10% NaClO i # i +/min M A S HUA 15 G Y% Y%
0 95 100.00 + 0.00a 0.00 + 0.00b
25 101 94.13 + 1.54a 5.87+ 1.54a
5 96 90.66 + 1.58b 7.44 + 1.46a
7.5 89 96.51 +2.06a 3.49 £ 2.06ab

R EEMEKAERN 0.05.

Table 4. Disinfection effects of 75% ethyl alcohol of leaves
3 4. 7% EREHE M R R

75% A H TR s SMER B HUA TGHRHY% 1HIHH%
0 97 100.00 = 0.00a 0.00 % 0.00b
30 100 95.19 +3.29ab 4.81+3.29ab
60 89 92.21 +2.90ab 7.79 £ 1.74ab
90 99 89.71+2.32b 10.29 £2.32a

e R BEMIKAEN 0.05.
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3.5. 0.1%FRHB Z R

HI2 7 AL, A AR, SRAITI R SRR ANE AR . W& RN T 10 min, SMEALETGS,
VYR EIAE] 15 min, {55 TEER 86.51%, AMERIAERIUN 8.19%, {5HHRME] | —EREINE
il ABAFE RN 8.19%. It LRI #L— (I TF o0 22 BUt AT B8, JFANBEIA B RUFACR -

3.6. SHEWMREIWERMIEZ R

16 /NAN[RIAb B (A1 45 5 Y 2 AR TS B A8 bs EIEE R R (WL 8). R AB,CiD;. A;B,C /D,
AB4C3D v AB4CuDsy AB;C;sDs AB CoDs A B,C,D, ﬂﬁ\ﬁifiﬁﬁﬁi%z$&ﬁ%/‘]&i‘}§s Tﬂﬂﬂ?ﬁ7/l\
WEFR I AMERAFIE R 0, R THEFRITE L. FIRMLEF, AByCiDy K AB CiDy A FIAFIE R A
EER, ARESTHEE, HXRITE R I80m R E T ABCyDy AL AL, B RZE KT RRHE
AR, RE AB;CuDy 5 ARSI 0, (HILAMEMRTEIE TN 5.08%. 4 LR AuB4CiDyw ABCiD,
PRAN AR B A AN R T B R B AR B, B DAZES N AME A 75%BRE T 90 s, FEA 0.1%FH5K7H 2 15 min
B 10% KX RN T 18 min, 0.1%JH7K{4%F 10 min.

Table 5. Disinfection effects of 0.1% mercuric chloride of leaves

% 5. 0.1%FRiEEM FMR

0.1%7+ 7R 7 23 1 1/min MR S B T59%% 1FIEH%
0 121 100.00 + 0.00a 0.00  0.00¢
5 117 84.83+2.11b 15.17 £2.11b
10 124 34.47+3.30¢ 65.53+3.30a
15 106 29.28 +2.14c 70.72 £ 2.14a

R EEMEKAERN 0.05.

Table 6. Disinfection effects of 75% alcohol of stem cutting
6. T5%EEHE EBRHR

75% R I /s S S HUA T55e%% (ERLE ST
0 97 100.00 = 0.00a 0.00 % 0.00a
30 88 100.00 = 0.00a 0.00  0.00a
60 88 96.63 + 1.93a 0.00 £ 0.00a
90 88 87.47 £2.36b 0.00 % 0.00a

e R EEIKAEN 0.05.

Table 7. Disinfection effects of 0.1% mercuric chloride of stem cutting

5= 7. 0.1%FRIHSZEHR

0.1%7+ 7k 1 25 1/ min S HUA T55%% LERLE ST
0 88 100.00 + 0.00a 0.00 = 0.00b
5 89 100.00 + 0.00a 0.00 £ 0.00b
10 87 100.00 + 0.00a 0.00 £ 0.00b
15 89 86.51+1.93b 8.19+ 1.61a

e R BEMIKAEDN 0.05.
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Table 8. Duncan’s multiple range test of 16 treatments in an orthogonal test

7 8. IERIRIE 16 MIEHFSHRSELLR

A TREs Hikey EE =) THEE%

1 AB,C\D, 100.00 £ 0.00a 0.00 £ 0.00e
2 A;B;CDs 60.61 + 8.13b 9.09 +0.55b
3 A,B,C\Dy 20.69£2.17d 41.38+2.18a
4 A,B,C,D, 2.27+0.28e 0.00 £ 0.00e
5 A,B4C;D, 0.00 £ 0.00f 0.00 £ 0.00e
6 A,B;C,D, 15.25 +2.68b 2543+ 1.72b
7 A;B,C4D, 88.00 +4.12a 4.00 £ 1.02cd
8 AB4C4Ds 36.84 £2.31c 0.00 £ 0.00e
9 A4B,C,D, 11.11 £ 1.30d 38.89+2.52a
10 AB;C;D, 18.92 +1.08cd 0.00 £ 0.00e
11 A,B;C4Dy 0.00 + 0.00f 5.08+0.61cd
12 A,B;C,Ds 11.63+1.61d 0.00 + 0.00e
13 A;B,C;D, 80.65 +1.93a 3.23+£0.74d
14 A;B,C,D, 53.57 +2.36b 32.14 +3.30b
15 A4B,C3Ds 30.19£2.83¢ 9.43 +1.68b
16 AB,C,Dy 0.00 + 0.00f 0.00 £ 0.00e

e R EEIKAEN 0.05.

4. &Lt 57vHe
4.1. g

H AR B — s #2006 g AT T B E B, B A S BR[13]-[15 155 T
BEWF AR LA oA A B R, R 0.1% R TH 2 R AT IR B AV B AR, AN BF AL IR
JeH T5% RS XTI R 3EAT 10~20 s I [ FRAL 2R, FER A 88— 0.1% R EATIH S, £ AR 16]
(171550 EAR 2 T BUr faae g5 5, 5 Yo M RIRE, toRXT i Fr i Bl A% 5 . ANBF AR, dfn
FACRA 0.1%FH R THEE 10~15 min BI AT 6175 YL 3 1E 29.28%~34.47%, FiEZ1LF] 65.53%~70.72%; i
28 T5%IAG « 10% K EBRENAT 0.1% R ZRE BB IS, BARTS PR B R FHEE] 0, (HR2 IS8
HEERE] 0, ZFIHEFACIEAF] T AMEARAAT o BT LSKHT LT SR FH B — (0 T R 9 23 AL B A R B
U T 2 PPl BRI B E A SR

Z PP E 0 A C A 458 AT DA AR m R FE AR, 1R 20 A ARAIE B — 5 IR ZER G 7R 75%
FRETHEE 60 s, FH 0.1%FFRACEE 10 min, )5 H 3% KA RMALEE 30 min, FEATRMETHEEALIEH T2
(5 SIFFT[18], SEFRZERW R 75%FREE 30s, B 0.1%THKZH 10 min J5, #H47HHMKIE(£1F
WEF[19]. BRESZERFT 75%B K54 5 30~40 s, FEH 0.11% HgCl, {48 6~12 min, 35 HIHEFHAEH T2
BEFERETE[20]0 AL ZEARTHEE LA T5% B RE AL EE 10 s+ FEHH 0.1% HeCly 3296 4 min (174 5 RO e, 154
RIFHITE 25%, FIEFRIEE] 71.88% [21]. AWFFRM, ZEREAENTHT TN 75%FFE 5 0.1%TH 7KK
T 10%IRARNE 0.1%FREAHESR&E, X5 FRTF R4 RS —81.

ST RN SME RSB 25 07 SO — I L R AT BB 5 A A 5 24 70 A T A 0% o BTk SR T ARG P8

(=)
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S B IAEOR, T B2 T BB AR . SERIBA T, (325 AR R AR
AR, FTLALE & I B 26700, 7 R BUBCRFI T TE AR o DAL 02 i L P
AU B T 6 T 1

4.2. &t

P 7~9 d A=t 5 A 10~15 d AR oA A, AT AN RE B 2RI A A TE TR 45 R, AR 2477
[ A AEAR KA BE PR TS g, (HXFAMAMRIE AL TR KI5, SR 0%~1.27%. S5
R R ARG, @R 0.1%THRIEATTH R AR EE, ACFERRS T 4ERF 10~15 min; DIZERONSMER, &
HIEEE T A T5% PG THEE 90 s, FRA 0.1%FH2K I 15 min B 10%X & EREAE 2 18 min, P 0.1%
FHRTHEE 10 min; K ZBAEAAME M RNE 8 2ORA .

E&WmE

AR S S P A AR B AR QUE LI« AT IR EHORIT AL (WH % 5. CXZX201411)
B, RS
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