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Abstract

Tissue culture technology is a major skill in fast promotion of new cultivars of rubber tree. How-
ever, fungi contamination has been a main cause which wasted more money in amount of seedling
production. In this study, a fungus was identified as a super pollutant agent which rendered high
rate of pollution in tissue culture of rubber tree. After morphology and molecular identification
analysis, this fungus was confirmed to be Neurospora crassa, (N. crassa, for short). N. crassa was a
highly aerobic fungi, grew fast and produced a large amount of spores, therefore fastened pollu-
tion in culture room. It rose to be an urgent issue to seek efficient fungicide. Here, six fungicides
were compared with their abilities of inhibiting growth of N. crassa with indoor growth rate anal-
ysis. The independent regression equation and the ECso value of inhibitory concentration were
obtained. The results showed that 40% Fuxing EC had the best inhibitory effect on N. crassa, with
the lowest ECso, followed by 70% Thiophanate-Methylwettable powder, 50% Rovral fluttering
wettable powder, 99% hymexazol wettable Powder and 50% sodium sulfonate wettable powder
with moderate effects. Unexpectedly, 50% carbendazim wettable powder was invalid at all. The
survival rate of contaminated rubber seedlings was up to 94% after treated with 500 times diluted
solution of sodium sulfonate.

Keywords

Neurospora crassa, Tissue Culture, Contamination, Pharmacy Screening

BB BB IRE T — S R E RS IR B AY
£EKBIA

OB, gAY, BHR, R O®, AFE”

EIREE .

SCEEI M T, WSHR, B, B, o BRI R — PG e R K T B 1 4 R BR D).
25T, 2017, 6(6): 385-392. DOI: 10.12677/br.2017.66050


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2017.66050
https://doi.org/10.12677/br.2017.66050
http://www.hanspub.org

LI

Ul KRG R AR, R WD
2o [ S LR E BRI T, AR AR I AL A 2 5 1A B URR P B S =, MRS (RN
Email: ‘ginyunxia2004@163.com

Wk HEA: 20174F10H19H; S HE: 20174E11H2H; KA HEE: 20174114 10H

HE

HIFBAR BRI R BT ERERES, A EERKE AR RRER R Z R
ZfR . R, HABEFIRFREFEGEEEREBRARNEERRZ —. AFRELHESENST
K%, RIEBBHHEREFE D —MEAEEGRENE SRR, ZEFR —FRBRIGE
B, MTHRMELEKREERN, FREERT UMEB S AR, REYT KRR, HMat&E
THIEPRERLERET . BRITRAZNEKERENE T AMRAEEKAENE S, BRI
SEEEA RG] FIRE . SRRE, 40%AEE MR KRB E MEIRCRRET, HECGR/D; K
WN70% R EFLARAEMRT; 50%IMNEREH®T, 99%EEREHERF, 50%FBHIE
MRS SR B RUR S — M, 50% % 5 R AVE I3 BRATTH 50045 SNBSS R B »
RIKE BRI ]2 94%

Xeia
MRERKAIR, HHEE, FH, AL

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

LR, HWWAREIREORER AN & B AR AEPHT fbAh & 7 AR A T R 82 A 1]
[2]. PEASERGiTE, R B ARTCIE AR LR B L 28 5 A KR IR 10%~20%, HURBEI58, HAH—Ik
S B 10%~30% 0 71, BT URARA AL P A AT BE B — R [3]. AT, H %R B B — Ly
RO E RN 3220 7R, HrA 8RR 5 5 G iR W () 2 ) 2 —[4]. SRR S S
JARTE: 1) APEAKIERE S 2) MHEMGE AT 3) MR AR . IERHIR A H S IR 5 G
U8, FAROIATT ISR AR T I OGBE5], PR FHRARE « REM il v I A A0 B 7], B 2R T 77
LAy 2155 T B s A BE AR RRAS RS v 225 Rk [ 6] « A SCAE 3 3 i Wi B4 S P BT e R il e v
WRIGRIL S AN, R — L5 5™ B TS QAT 70 B R A tefl P50l 7350, ABURLRE K 25 2
— A SRS IR [7], B E R AR AR AR, IR I IR . 9 TR B Rk A R
WA RO, BATRA S A AR RIFNE T 2 AR 255 HURE Ik AR 55 1K 55 71 0 HLET AR I 25 R 0 #r
Nz IR ER G BA IR A 1KY

MR ST AT AN R A BRI AR I R R RBOR, R, KBk M 3k
TRABI, BONBIE 2 FAR ARV E K E IR 2557 o B SRS TOR B 4 PR B S50 8 0D 181 1 ECso HIAIR
BRI 40945 52 7Lt 70% FH LT A FTRE A 771 L 50%Fhife B B4R 71 L 50% 2 11 R W] Ik 71
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LA 400048 5 FLIH R0 15 T e [8]s XU SR FU AR WIAS [RURRE 0% K110 2 T R0 B 0 55 T 2 PR 7B K 2 A7 4T
FAEFI9]; &g RO & M H AR 5 AR B v, B ) R AR 5 1 S5 W R o T B R R B ¥ 2K
SR[10]. SRT, [ YA AR 2L R R K £ B 1 3 9 2657005 e 1 320, ARBIETE N 1 REWS 4K 3
R b RA FIRG R AL WA RS Bk f 52 BT IR 25700, BATIIE T 6 ok B I 25 0 AR B 41
BrEORRE R AR (0 N BE D, T RS R BT R R Rk 7 25 (RO RBURRE 2 Wi AN [ 28 003K B 0 ok e v 2
KRR, DA LR s il . Biva i2om H R pt R 2 MBI R [11]

2. RIEHEH %
2.1, R

70% 1 4L 47 (Thiophanate-methyl)  [12] R 95 P44 71 (78 2 W5 A3 £ R AL A BR A 71 A2 77) . 50%4 it ]
(RovraL) [13] ] ¥tk 77 (2 F3 B E IR 232 28 5] A2 77)  50%%2 14 = (Carbendazim) ml 75 P45 75 (1L 45 S B R
B R A J A=) 40%45 2 FLi (Fuxing EC) (L& SRS A R A 74 77) . T R (hymexazol) (7
A FEID 7Y 52 W P Ak 2 AR 25 | A P AT s 4 14] (Sodium sulfonate) (L R AEMIRI A TR A H]).

FEURES Jok 76 A2 FRAT T AT G PR b 23 B AT TS AN 7 S5 08 o V5 PR B Y A 73397 EAR
Tt R AR R B T AR AR A = TR

2.2. WFE

2.2.1. AEEFEHA DNA BB ER ITS 518

B 7 BTSSR, AT B Y I tefl 81, RGEHEE T T4 52 265 . LA CTAB
EPEHUR 4 DNA, DLE 1@ FH 519 Ef728 (5-CATCGAGAAGTTCGAGAAGG-3') fil Tefla
(5-GCCATCCTTGGGAGATACCAGC-3") A5 #ii1T PCR ¥ 14, £id PCR =4 Ialfie, de. #b R F 7%
PCR % Jaix A A I FF . &3 NCBI, K PG /F 5IskAT S ARAVELEXS , I N8B P51, A Clusta
IX AT BEATRALHES, W T RGN

2.2.2. EitH&
B2 28°CHETR 4 RAFLRENKAIEE, N5 ml BHE/KEE FERA T, KX 10 HFRA 107, {1 75
21 103 Mml.,

2.2.3. FNFPRE BT A EKE X kR B E R

S BHR R T 7 50%%2 B R AR MR IR FE AL 250 400+ 500 {59, 503 PR AT I P 70 A B K
1000, 1200. 1500 fi5¥, 70% H LA AT 3 144 77 A B i 5000 10,000, 20,000 i, 40%7 A2 FLi
Fi%E Ak 20,000, 40,000, 60,000 F11 80,000 59K, %z R Al i t4Hn 7B R 3000, 3500, 4000 £5ik, Hlisk
BYRIVE MR AR A 500, 800, 1000 5. firdsdedkm A&V K I (121°C, 20 7358M)JE, il B RE
W AN [ B (R 249 10 ml 2N 50 mil 559725 (1/2 i 4155955 + 1/2PDA)H, 1531 60 ml 5 245 77 3
L W FHOLENERIES), BINEAAN 7.5 em BFIKFEEEFRILG, HILENREEFREGHAERE, [FH
TE G RS S A iR 7 5P, SRIG B R DL AR RS % 6 PR B MR EE IS 7 28, BNk
FE 3 IREL, RN LAIGR KRB R — R fELR AT, PR r A i B2 % 8 mm
(R R A SK AT IR %, AR 14 VT 9% FH 2 b 42 N 245 0 i 9 22 5 0 IO Al 24 85 9 Bk TR e (B 22 T )
RIETERE IR L), AN FRIBOEGE 1A, BT 28 CRIMEIRAM AR R, 1538 72 h G H+558 &
HREER, B KFEEE % B (mm) 13548, 5T ECEUAS [F) 235 T 751 0 R s e 26 1 400 T 28R [15]
(7 B T B A 247 AN [ 9 FEE o LR ik 0 2 i) 40 2, SR BT U5 7 F2F0 ECsoo
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TEARWT:
A K2 (%) = (6 AT T B 7 — Ab B BA V5 A% ) /(O A TR B 4% — TR F 7% ) < 100%
DU 253K FEEL LA 10 N RSO0 RE A8 bR, il AW SR R, DL IR EE I ) SR v
B LR AL FR, 3K ARG W FE ) 0] 9 05 FE A AH 55 220 R F1 ECsg {1

2.2.4. RMFEEFIGIMEER

PR BCR VRN 75 b — I BB B 22 A K P A2 A R T R 0.1 ml BB g 1
WHE N 10° AN ml £ f RPN A B 9736 P rb, AR, T 28°CH9%, 4 2~3 KM St T
B R KA BL
2.25. ISRAVAERILE LIRS %

N T SRR AR 2 A R 1 RENS RS P AR IR LB T, v T 2017 4F 7 H R 2017 4F 8 H Ak
PRI o FRA T3 P AR KA AR — BRI TS e 1A 73397 MBI 1 100 KR TR — I 1813647 1 Blchsdm b
AL . A3 R — MR AN 500 B A RN 10 mil, o HEZH 18— ANl I\ S AR N
AN ddH,0. 16 h JE B 418 i B AR T 12 T 0 8s 97 L+ 1/2PDA 55973, 24 h /W8 77t
R B SR IR B AR I L, R84 TN T3

3. B/RE S
3.1 MARERAESRE=XENEMURER

IR LGOI T, AR R T BTG AT BIR R K f 5% (0 R 2208 0 SORMUIR, 2N AR, 2
W M ERTHERMNRE L B, SHLTWEZER, BT RD AR T . 24T IS,
B ER 2 B, BRAEL6] (5] 1), FRfkERk 5 ) LT RNETCOK 400 151, PR
5l 8.0~8.2 Tk

(®)

Figure 1. Effects of Neurospora crassa on Rubber Seedlings and morphology of Neurospora crassa with cotton blue stain. (a)
Seedlings polluted or not by Neurospora crassa; (b) Morphology of Neurospora crassa stained by cotton blue, bar = 10 pm,
400 times

E 1 ARk REREEEE KEAR=LE R RERKBERSHHE. () SRMEESLRERKRENGRE
ERISEEER; (b)) AR=36 R REREKEERSHHE bar = 10 pm, KK 400 &
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3.2. FBRLEEBEMERIEESRR

R T Gl th B A R QLU AE B 7R R A, PRI T IR D SR SR RV G HEAT A B R, A
2N B tefl 316 i BOK /N2 581 bp, A1 F NCBI blast #4775 41 L4, & 5 #1 ARy 98%~100% .
TEIRIREE K 1Y fasta 751, FIFET ClustaX (1.81 KA BEAT 7241 HF 7347, R Neighbor-Joining J57%
BT ERZ T, H#E4T 1000 ¥X bootstrap Gt (14 2), AEIEH. Y 5 Neurospora crassa FHLiE ik il 8
HN—%,

3.3. fHRKMESEER PH EMNFY

CUA MR 18 3R WTRLRE k7R 25 B 2278 4°C~44° CHIREA K, 25°C~36° CLE KRR, 4CLL M IRA K, 4C
~24°CHKENS . BATIRIE LS R LI 31°C~40°C M ~, RNk E R 8 /N B 22t A K
PR, 65°CLL LMyt FiEIbEK. T 15°C~30°Cli R i m, KT 10°CHiRRM. MRk
HEEREIRILN) pH = 3~9 YU N ERREAE K, &N pH = 5~7.5. 7F 1/2 #NFr 40+1/2PDA VR & 15955 FH
Refk & pe i A K, H pH BEA R THBEKAEA K. el W, MRS H & e E AR A
rh L T — AN R

3.4. NMEFIREFIXTAEKAZHE DR

SXof KL P AR5 4 4 FH 000 58 45 B (2 1) R, 40%4 S8 FL MU HEDRE Fik 76 25 T A S50 4k 0 R,
ECso #/]N, 24 0.0064 pg/ml; HIRN 70% H EAEAT AT ¥R 7], ECso {24 0.0316 pg/ml; 99%:% % R W]
TR 7R 50% AR R AT VR A4 K 7 ECoo {59075 0.3544. 0.7247 pg/ml, S0%HH# B AT i 144 7] 1) % 1
R AR BR — M 50% % B R iR A 710k, SRiR 25 SRR B, TERGRE 20,000~80,000 i )4 2 7Ll F
BE, KR ik A 25 A K 2 2 ], 80000 fi i A R 18 AR K (18] 3(a)); MIEANINA 50%% i R rl gk
FUR AR L, HEDRS Mk o 25 B 24 A K AN N 22 1 2R (0 36 T AR A K iR B2 47, TR 1 77 ) L T2 355 () 3(D))s
REL RS Fik 7 5 6 A7 R 500 135 R BR A0 T Wi A REAZ3E () 3(c))

Table 1. The toxicity of 6 kinds of single-agent fungicides on the Neurospora crassa
= 1. 6 MBI REFIxEERKASN S INELER

y o PITUIREE o e : HHEEHE ECso 2
253 IR (2. WSS P23
s mrdi S o) ) v =a+bx (ugimi) R
250 4.00
50%% 14 R AT i PR 400 250
500 2.00
3000 0.33 -0.4815 45070
99% % & R AT IR 3500 0.29 -0.5376 4.1184 Y =10.5970 + 12.425x ~ 0.3544  0.9488
4000 0.25 -0.6021 3.0226
500 2.00 0.3010 8.7190
500U AN AT 1 PR 71 800 1.25 0.0969 4.9272 Y =15.9310 + 3.7922x 1.1907 0.9787
1000 1.00 0 4.0693
1000 1.00 0 6.2536
50%F IR AT Y P 75 1200 0.83 —0.0809 5.4097 Y =6.2019 + 8.5973x 0.7247  0.9876
1500 0.76 -0.1739 47518
5000 0.20 -0.6990 7.0141
70% H BT A AT E MR 10000 0.10 —1.0000 6.1800 Y =8.7140 + 2.4745x 0.0316  0.9952
20000 0.05 -1.30103 5.5244
40000 0.0250 —1.60206 6.6258
40% 47 J2 7L 60000 0.0170 —1.76955 6.4758 Y =11.4310+2.9337x  0.0064  0.8230
80000 0.0125 -1.90309 5.7160
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FR774354.1 N.nigeriensis
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FR774345.1_G.brevispora

FR774368.1_G.udagawae

Y/N.crassa FR774370.1

N. sitophila FR774382.1

FR774344.1 P.amorphoporcata

N. pannonica FR774377.1

0.1
P
N. perkinsii FR774380.1 ik4% 7% N. nigeriensis FR774354.1 %1% N. fimicola FR774388.1 Akl F i#i: G.
brevispora FR774345.1 Jfifil7# % ; G. udagawae FR774368.1 95 HiJIIfkffli#; N. crassa FR774370.1 otk N.
sitophila FR774382.1 AT & ikf#; P. amorphoporcata FR774344.1 N "9 ; N. pannonica FR774377.1 Ak 5

Figure 2. Minimum evolution tree based on tefl sequence
E 2. FrorEEE Y BN, 1RIB tefl ERFINESEE

Figure 3. Effect of fungicides on the growth of Neurospora crassa. (a) Effect of different Fuxing EC on growth of N. crassa
with 20,000 - 80,000 times of diluted solution; (b) No effect of Carbendazim on growth of N. crassa; (c) Effect of Fenami-

nosulf on growth of N. crassa with 500 - 1000 times of diluted solution

E 3. ZAFEFIIHEREKRBAIMEIER. (a) #F 20,000~80,000 ZFAItEE FL M EKE AT E KFME; (b) %

E R DRI FIXHERE KIS £ KITRM; () #H 500~1000 EHIE RN HERE IR S KR

3.5. BERARGAIEW ISRIBRAEETER

e IS Qe At 7-33-97 ARFVE ¥ TR — I I D7 7% 2.2.5 Tk PSRN AL BE, 16 h J R B
AN T 112 FINr 205 IR +1/2PDA $5 9k, Bid% 24 h J5 Giit 4 Ransk 2 s, 23 500 £5#ikE
TRREANAE B S, A R RE K AR 25 RO BRI 3] 94% (3% 2), DEU(6%) A HE, FTHL R AT REAE T [A]

ARG YR E SR, T TR T 2, A AR R R K R -
4. gmefnitie

AT LN TV IR 1 ARGk 6 B2 Sy s AR 2 2R R i R B 21 Y
— AR ST AR . BRI G N T 17], AR R, BT 2 BRI XA IZ R BNE N

PE(pH3-9), JUHIEN A Em A, DRI 2% 1 AR B AL 75 R T/ L RS B T
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Table 2. Results of polluted tissue culture seedlings treated by 500 times dilluted solution of sodium sulfonate
2. SRAIEE A 500 fEREFEINAIE 4R

s IEE S ZSAUZS b3 [/ FEIRESRIRI A AFEREREURR SRBURIhE RICRI%
R 73397 100 16 24 94 94.0 6.0
T B PIR, B APREROT

A, BT E A P PRIEE 0T AN [ 5% T RS A S A1 T ) TR BTk e ARSI X N
A BT RS kR 2 35 0 70 i, I B A R IBITIAR 2577 . AT LS5 SRR, KR 7 Z RS $h
HEDR L HOEFEATEE . AR LN R ROMSOR B TR R TG LR Ik A B 24— I, (HASIE
2% B 77 18] A3 A P A AR WD SR 22 57 o & AR T 70 R AR R K 16 8 £ 8 0 K/ INIBU N = 40964 A2 5Ll > 70%
IS FEAT PR R 1) > 99%:8 5 R AR 71 > 500 K AR MK 77 > B00eE A AN rI R Ky 77,
H 70% S FEAT TR R 71 5000 A5 A BT AR Ik vh LR AR EIERURE Ik A B Ve Y, IF HAE %
E 70% H BEAEAT PR A UL 40% 48 LI AE B, PRI, ESERRRORR R A b, AR 27 T A
RENKBEINS, (£ 5 FPR G B L 2575008 70% R FEATHE AR MR 7). T34k, BRATE AR N AL TS G
PR A S ORI, AESRPRAE P H, ) 700% FF ST A AT SR A7 7514 LA 509 fi By ] 38 A1 453 791 Ak AL
Rt bk 75 7T LA 1) RAF I RCR -

HTTRLRE K f B RS R (0 0 7 A W) S D A IR, B BER RRUAR , HEER,  fR 4R R
[7], |AFeen, HAAMTIRBER, X, HimdmEd R EE R, 7~8 JRHEK
T, — H5 Y, AR BOA BUR RIS KM o D IRCRR SRR L T A P RN A, T g M
AEHL,  — BB AP R B AT AT BLAR A Fe AR W 2 1 SN AR TSR s et A 7 b ) R AR T ik B
BN RARAT T T A, 7 ) PP v R P T 2 L U IR S AT VM 55 P DR RS Fik 70 25 15 SR 1
P A3 PRI, PR A PP Bk A 2 ™ S5 B Rl 34k, M AR 2 3L X &l K AR A
KASH MR, RIS S0, o7 LB AR 2 30ih 20,000 (& AREE . P 2 Al 24 1 $4 10
H, BMBaReR. B, ESEbrArm e, JATES P A R0 7%, BRI R IR, 46
B BT R B R -

E&WH
TS B A ARRL IR S H (20153213) IS, [ SRAR A ol o 2 IR 1 $2 A e
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