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Abstract

Tissue culture is a practical technique of modern biotechnology. Self-rooting juvenile clones of
rubber tree is a new type material for field planting, which has characters of higher yielding and
faster growth, compared with previous budded rubber trees, and its quicker propagations are
based on tissue culture. However, contamination during tissue culture progress has been one key
reason for higher cost. In this study, the main causal agents were identified by molecular method
to be Aspergillus niger and Aspergillus versicolor. Chemicals such as potassium sorbate or sodium
benzoate and biological agents as Trichoderma harzianum strain 13-3-2 were suggested to reduce
the rate of contamination. 3% sodium benzoate or potassium sorbate were found effective in kill-
ing or inhibiting contaminated bacteria and some of the contaminated fungi, including the pre-
dominant A. niger. During the later periods when seedlings acclimated, Tri. harzianum 13-3-2 was
found so useful of killing miscellaneous agents that the live rate of contaminated seedlings could
be enhanced by 43%. These results will be used for reducing cost in mass tissue culture produc-
tion and fastening the propagation or utilization of elite rubber tree clones or materials.
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1. 518

TP LA FR A — TV AR SR IR AE R, Bz S T8Nk,  7ERME S 27~
FAEATZ MR REL] [2]. HE A RO R B  TT TR R LA R A, Gl 30
ERES D), ISR S L) WE BRI ARSI R B MR, IR A 55 1 1k 4k
SEA R R T S T — AR A RL[3] . ARBRAR R R v LU S AR B RS B TR AT A, O 2 4R E) 8 A
Ho MARES KSR ISR BT XRE J1 58, P2 e s 10%~30%, AEKEER 10%~20%, EAE/G 5~6 4F
RO RTRIfR, 28 7 A 7~8 A RE R [4]. SR B TV pe R e R I SRR B, BTSN S
F AR T 1 2R 1A R 1 1 A 72 RS R i RO TR 2R 22— [5) o 38 5 7 A 72 b 5 YR AL R BT R F I 5 105 @) V54
PP RIE PR ok, SErp SRR 2503 5, FRHTRE RS0, (ARSI TIRZ: b) 154k
PepkHi ok, S K pE fE A3 . W IR AR TR GRS, (B B 0 b T B 5 R v S DA 1 R R
AR, AMARREFEIGE SR SEmBaE S, T H A ERAE R, PRARA T A

RN RN LU LR B LA (UG B PN A% AR 1 0 400 B A8 R 1T B £ 240 A ot ) 7 BB 87 T 706
PARIEEA I B RS HE M EER[7]. ML S, WLALER (B0 S RS A A B3 18, LB i ROk
e R AN 5~10 i, T HOR FEREAT B BIAE FHBOR, (H2 L BRI A s =2 2K BRI 2~3 i, &
BN A= AR, AR 24 RT3 P 7 5 7] 0 0 B B Bl S AV BRI BE 8]0 P AR Fe L B BRI
AR TR GAZ IR ), e HA AR R E N 0.02 g/L [7]. AT SEA HITBOOR Mt U A s 2 15
AR R P YT G, AR SO AR TS Y AR NS e R 1, AR R S AN, B W5 G
VEHEAT 4y B RE IR TS P A%, a5 70 b 17 2K FF R B L) 2R I R 3K 2 T 11 400 B 8 R
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A% I (Trichoderma spp.)s&—ZE B KL IhEE A EF[9] [10]. ‘EAIAMY AEIE T 2 Fop L] R 4% Hil
JE B IR 42 e R 55 ) R A=, i HOE B R EYIAE K SR E P A A AR A Y (1 68 i [11] [12] [13]
[14], 2R AN IR . IR RATRT X R OR B H kR 13-3-2 I FE, KPR H A &%
HHI AP, PR BRI AR T, R AR AR SO 78 Hp R AT B S 58 T W IR B T bk 13-3-2 % 2 it
BEINEIE o« Z 0SS T T B BRAR R R A 7= ) 2R RS G, RTH U FR AR .

2. RIEHEH %
2.1, KR

2R HRRANAN L AL RR A ([ 25 B AL AR A IR A 7)Ao RR 2 AT AT eI~ b4 85 I it
TS %58 . MRS 13-3-2 (f198 5y CGMCC No. 13163)F1M % A% 5P-3 (f# 5~ CGMCC
No. 13164), ASIEG % %5 H O T HH E B A R o0 o 75 Y% AR Sei5 G 2t 7-33-97 HARTEE R I4H
Bl ok B T B i AR B iR 50 37 JLBA, 1B SR SRR S P 1] Py 2R 55 1 KA AR =

2.2. WFE

2.2.1. HEEFEL DNA BEAER ITS i 1

FF N 2035 973 0y B R R % ANS Yot . F CTAB 7k RIS Y B 3L A 40 DNA. HEH 514
ITS5 (5-GGAAGTAAAAGTCGTAACAAGG-3')H1 ITS4 (5'-TCCTCCGCTTATTGATATGC-3’)##1T PCR
P15 YL EL B 1) 18S IDNA-ITS /741, PCR AR ZRSE 25 ub: Taq /¥ 0.20 uL. 10 xbuffer 2.5 uL. dNTP
0.2 puL. 10 L ¥ primer % 0.3 uL, ddH,0 21.5 uL, DNA 4R 25 ng. 34 Fr B o b Jm i iy B A iR
A BRA T AT o

2.2.2. EitH&
BN 28°C 5597 4 RIEBHIE, N5 ml BHE/KE NERA T, KX 10 FFREN 107°, #7524 H

103 4M/ml.

2.2.3. ZRBRMMLREAINEIZFEOTI&
TERCE 1/2 PDA + 5 g BEBERY EIAREFRIERT, 235NN ZK R ERANEI L BB 4, 8 TR 20 i)
(3%~ 2%- 1.0%-. 0.5%FH 0), =i HEZ&V KR (121°C, 20 434h)%& .

2.2.4. FRBRMMLRNBHFEELEFENRESZ

I A REHRRRIBOR R BN AN LI ALRR B 7% 2.5 g IR A RN A RSN 101, FRECK RN 2.0 g+ AL 3.0
e, MESERAMN 2:3; FBOKHERM 3.0 9. (IAMRM 2.0 g RG, MIESEC Y 3:2. #5 3 MECELH
REVIIMARE TR, & ERE ) 3.0, 2.00 1.0, 0.5, 0g/L MIFFREH T e BihdE., ”IE
R S5 P00 81 B B IO

2.2.5. ZEREBRMONEER

5% R TR B R 1Ly 2 TR Xt L B 400 B SR PR DA D Y T P — R 0 A A A T S o ke
Wis —ZHC 0.1 ml FBEAF (B 10° ANml 43 A f PR R B NI 35 95 38 P I, IR, T 28°C 1%
I, 5 2~3 RS Gt 7 KA KAF 0.

2.2.6. BEAE 13-3-2 N ESR
WA T 13-3-2 7 1/2 T KM (CMA, corn meal agar) + PDA }5953 FAEK 7 K, BT KE
ddH,0 ¥& Nk, FFH PDB + 1/2MS TEHLAR AR K Z 107 ANml # 1 .
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2.2.7. ISRBVABBRIR EIERG

N T FEEENGIRATE 13-3-2 52 B R AR 15 SRR I 5 W, 7300 T+ 2016 4 12 F R 2017 4F 2 42
R o BRATTIE FH A KA X — B35 e (O PAIE 7-33-97 FR 415 7 600 #REAT T BERMRLG . A FE L 4F
AR BRI TR 13-3-2 /M E L TR0 107 AMml {97 FE 1 ml (FH PDB + 1/2MS JCHLER 7
i), xR R —MaUE WIS AN NG KR EE 13-3-2 73 4181 1) PDB + 1/2MS TeHL K -

3. RS54
3.1 BEREEGENEENSER

AR5 G B AR RS el AE RS R0k ERORAY, PRI T 6 N T B R, 44 R1-R6, X
R EAE NP LRy 775 BRGNS, 700008 R1, R3, RS M R6. EATMITS 14 b B/
2153514 590 bp. 607 bp. 624 bp 1 644 bp, | NCBI blast /541 b5, K IEATS FYEEEE K (DNA-ITS
X 7 FUARAME 9 98%~100%. I #K ALK 1 fasta /751, FIF#AE ClustaX (1.81 WuAR)dEAT 741 LX) 7y
Mt K H Neighbor-Joining 772317 528508, #E4T 1000 X bootstrap Seit s (14 1), HEIZ5H. RS
5 KY354579.1 Aspergillus niger #2214 y—2%, R3 5 KX961206.1 Penicillium & HIHA—3; R6 5
KT336515 i, J8 TR K% R1 5 FJ878627.1.KJ082097.1.KJ527011.1 T AN—4, J& T Aspergillus
versicolor Z% 8 i 5 (X 4 R th B AR A ) .

KY354579.1 Aspergillusniger JE fi%%; KX961206.1 Penicillium & #: FJ878627.1 Aspergillus versi-
color Kt h, Z«tuih®, A%, KT336515 Trichoderma harzianum isolate
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Figure 1. Phylogenetic analysis of ITS sequences in several contaminated fungi and some
homologous species
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3.2. BHIEERFAR/NE pH BN

FIH PDA [El4k$5775E, FF SRR B A SE AL BT 35 7R 00 pH 405008 3. 5. 7. 9. 11 f112, #5&fh
R (PO A AT, SRS T R AR KB L. 45 R IAAE pH = 7~9 s IR |,
AR R, fE pH < 5 BUREIREE b, B SR TR KR T 50%, 7E pH = 11~12 $59R0k |,
M AR K (A 2), AT WL AT pH PENMET, JEMNEE IR, SR AT R /NME UK 1000
f%F, (Leica DMLB, Ji8: F4a4) IR ERNTE 1~1.35 k.

3.3. FERARAAMLFEHXEME. REHE. FEFEKOINHHER

BE R AR INAS [R] 2 B 1R 2K R R AR AN LU B IR A IR0 45 SRR B 1.0% 1 2K A R AN T DA 58 4= 0 i) 2 it
B 22 AR (15 3(B));s 1.0%0H) 2% B R A m B S 410 8 h & 2 B 1 I i &, 2.0%~3.0% 1] LA 58 A 40
& (1 3(C), #1). [FFEEKE, HAECH Y 101 128 FE RN AN L AL RR BT B8 i 25 2 K A 4 R A
BRI 3(D), HEBCEL 2:3, 3:2 AR %, B&). 3.0%7K HERINA fe 7o 2 1 i 75 % (1 16 22
KRR T (4 K (18] 3(E)). WP ATE 5P-3 I 13-3-2 AT LA 5. 2 k] 28 i 25 1 Wk 2k K (18] 3(F)),  ZEx ik
AR, EhE & AT A K BN, e IROREE SP-3 I ZIk 75.0%, MER A% 13-3-2 [1)
41122 85.7% (&1 3(F))-

A, B BN AT RN, K 1000 7%, bar N2 fick; B Bih&Er 4 K&
T Co Bl &EEARR pH PR LA K dl(a~e, pH=5. 7. 9, 11
A112).

Figure 2. Spores of Aspergillus niger and its growth profiles on dif-
ferent pH media
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Table 1. Inhibition effect of sodium benzoate or potassium sorbate on growth of Aspergillus niger, Aspergillus versicolor
and Penicillium spp.

= 1 RERWAMLRNERENEHE,. REHENFTEEKNTMN

KRNI g/l 0 (CK) 0.5% 1% 2% 3%
i 25 70 B K % 100 70+5 402 0 0
HHEMTIHRES 100 60+3 302 5+2 0
R A R 22 AR KA %% 29+0.3cm 0.75+0.10 cm 0 0 0
A o B B 22 AR K R % 1.70 £0.10 cm 0.95+0.10 cm 0 0 0
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S 5P:3 A 1332 48 ‘ Yy
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AN [ B 25 FR Ryt S B R AR L P R R Dy RFRBERE /0 H FECEL Y 101 fOZKH RSN
ANl ZUER T B B R 22 R A T4 K, o ek M 0, a~d AFEE /A 0.05%~0.30%,
BCLbAy 11 A EENAN L ALER TR IR0 By NIRRT et B L B A A K
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Figure 3. Growth of Aspergillus niger inhibited by sodium benzoate, potassium
sorbate and Trichoderma harzianum
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Table 2. Contaminated Reyan7-33-97 tissue cultured seedlings were dramatically saved by treatment with Trichoderma har-
zianum 13-3-2
2. ISRIAM 7-33-97 AIEEARRAS 13-3-2 L EBEREXEERS

A i LEE S ZSAUZS b3 TF)/d 2 FROHE PR B B FETIH % JRAE 1%
AR 7-33-97 300 10 288+5 41 95.9
X 300 10 142+8 47 53

e R HERDY 2 YOS RS R

3.4. BRAE 13-3-2 XA 7-33-97 SR ERIERAE N

e FHIG B At 7-33-97 AL v TR — IR RO % 2.2.7 i, R E R R B A T
W 10 RIGFARIR =D IR, Bk 10 RIG G4 R INTE 2 fon. oA RPLRITS R e - RIL 2] 47.0%, 1
ALER S FRIE 3 95.9%, {5 LT [V B R I2 R4 43.0% (£ 2).

4. GERFnitie

T B KAy TR e A R R RN 2k e i B AT b XA R R 2L 2 R e R v B LA
R FBERGRIR, FRAMGRAREGER (K 1), #7857 5od I & 33°C~37°C (£ 45°C TFAL#E 6
INEFBE SR AL IR REAEK), BARAHIXHEE N 88%, IEMIE MR FEAEE N A, 1 H AR
AT/ 1.0~1.35 pum (K 2), 8L A Sk, X SR T RS R A% ORI AR Hh e o ) G
VR R R o EH T BRAR AR AN R AL 3R A SR A P 2 23 8 SR R A 25 AR & i Ik 5 1 KRB B i sk it S R H
FR[15] [16], ik 2 B5 i R A= W5 4, IR 2 N A T AP HIERER, UIERE FR B R i A & [17]
2 F R AN AT L B R DL S R R AR ) 26 2E TR [13) 55« B WIS IR R I g ST — P P R 4L 782, Jd@id
LA ZR S Qe a4 A 10% A T I AT 2 Va Bl N, NI R A 2R3 3R 0] LAFE F AR R A 3
BErh AT 8 AE, MARAS BRI IE IR, PR AR (18] FEASTHE T, FRATTR IHEFh i IR K 75 1R Ak
13-3-2 X A Aol L 7 B A R RN 2 A KA — e AR E (5] 3). BhAk, BRI 2%~3%
(2K F R AN AT DA 2kl R il 87 . X MegE R, A B T IRATHE RS QLR BT DL R, T8I A B AR B
FrEE I INE B A AR R S PR S, SRR AR5 G, IRmBuEE, 4G ERE, M
T PR AR P2 AR R H o 28 T TE L RS FRAN R B BE I 355 77 58 v 2 o o 23 R0 48 Y R o 75 2> R A R B
AR AR TR R T, IR B — P A

E&mE
PR FUAT R H R G I0UH (20153213) Y S RF, [ SRR it B8 YR 8] $22 (A4 K .
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