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Effects of Trichosporon sp. on Biocontrol Efficacy of Grey and
Blue Mold on Postharvest Apple

FAN Qing, TIAN Shi-ping ,XU Yong
(Institute of Botany, The Chinese Academy of Sciences, Beijing 100093)

Abstract ;Effect of different formulations and inoculation times of Trichosporon sp. on biocontrol effi-
cacy of postharvest apple (cv. Fuji) diseases were evaluated in this paper. At challenge levels of 1X10°
spores/ml for Botrytis cinerea and 5 X 10* spores/ml for Penicillium expansum, 1X10° cells/ml of washed
cell suspension of Trichosporon sp. totally inhibited decay on apple fruits at 25 C. The infection rate of B.
cinerea and P.expansum were 13% and 0 when fruits treated by washed cell suspensions at 1 C for 30
days. Culture filtrate of the yeast failed to provide any protection against the two pathogens. Rapid colo-
nization of apples from wounds was observed both at the first 48 h at 25 C and 5 days at 1 C. The popula-
tion increased more than 50 and 20 folds respectively compared to the start point, then stabilized at the
same density thereafter. Efficacy of Trichosporon sp. against B. cinerea and P. expansum was maintained
when applied before pathogens, but when applied simultaneously with or after spores, biocontrol efficacy
was significantly reduced.
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ERERREIAES,

I BIK T3 ( Botrytis cinerea Pers. ) I HF B (
Penicillium expansum Link) B % 4 F=# B K
REFERE R RE, B EEE R MEARR
EBEMBFRARFAN. BAEHEARAERAE
Pseudomonas cepacia T B f W Cryptococcus
laurentii B8 X B PR EN M, Trichosporon sp.
BRI RLRE LB Mim R BEEE. B AlH
FRUEEARBERERELYIGHERLERE
A 4R3E . TR e IR B K B, B A8 A RO B 16 R S5 Bk R 5L
MEBRCGRERERRD. A FEHARLAREE
( Trichosporon sp. )R AR AL M EFFETE X “E
TERKEFRNTEROAMHER . UREEENS
H_E 8 &R, FF 5 M v # T T VR4

1 #REHE

1.1 ABHAR

HERE R (Malus pumilla Mill. ) H It TR B
BB ERRFRERNESWEL". EFERA
STEARRRE . EESANEF . ERREERRE,
SRZEEFEBHEREYPEA T 1CTRE,30d
EHFTERE, WA R WEER 4. Okg/cm® (BEE T
RSN FT-327, BAF) , I BHEEEY H15.5%.,
Ve P R B R 20089 NaOCl R 3
2min, L. B TE. &M,
1.2 HBhRE

Trichosporon sp. £ $% Janisiewicz" i 5 = N
AR EL LB RB AXEEFBEYI RN
(CABI Bioscience Identification Services) 7. M
EEAE FTERCTESET NYDACEFRAS
8g, e R H 5¢, MW 10g, H AR 15g, 7K 1000mD)
BREFR EMERET 28C T35k 48h, AR
FE B FHEA 50ml NYDB 3R B (A MBS K
NYDA) Ky 250ml =AM+, 28 C TR & JF 24h
JE.HERUTAER . (ABHRERE®REM I
BRIEE 1X10° 41M/ml; (B) 3 # : A 0. 20pm 3§
BRREREGRTIEEG (ORFR - BRAEE
6000 r/min T &.0> 10min 5,5 FH . A XEK,
REFHEEEL.FLE MAXEK.BEHAML
BRI EERZE 1X10° 4H/ml; (D) RIFLEK K
BFRFEBAE 120CTFHEXHE 15min; CK A EH
Ko
1.3 &H

B. cinerea i P. expansum 778 F HR KR W

FREE, BHEAMNEH T OMAGEEFBEER
FOMPDA BEF#E . E2CTHFE UdE.AE
A 0.05% Tween80 KRB KM T .MLEFTHREM
HFEFER.

1.4 FAERBWNERRK.FERHVH

AHENEMEERTERM — 4 mmF) X
3mm (F) M 0, 53 Bl 30pl R AB.C.DH
CK % 5 Mt B, 4h J5 ., B4 HIHER 1 X10° A~/ml
FREBERESX1I0 AN/ ml WEBEEATFERR
15pl, BE TR RLEANBAEFLA £ KA 400mm
X 300mm X 100mm ¥BRHE Py, S E— B R DIREF
BULHEMMENERE. ST 25CHICT. B#E
THIdEMERIWERERRRER.AEH
1CTIE# 30d MERELHEA2CTHE d. Fit 5%
mEp EREN . 4 10 M REL.EE 3 K.
1.5 BEENFEATFEMHEXAEIRHZE

TEHFP 30p] HREER 1} 10°40 il /m] BE&F B )
B 4.8.24h, [F1EF Oh F1/5 4.8.24.48h B A [ 6 jE]
WA FIER 15 HKEEQX10° N/ mDAMEEER
GXIA/mDBEFEFBR-REBEET 25CT,7d
EHMELARER. SAEI10MREL,EH 3K,
1.6 BBEEXRREIHOLBWEKSS

KRB BB AR
HREOCREEREFENBIEEG DN ER
FFOFFEE., B 30pl BEHEBEFERTREHO
W.lh GHEMBESHEAEGE. BRIREET
25CMICT,25CTHEBRM - KESH,1CT
By 30d & 5d B — K, @ E 95d BT HEM—k. W
EFERATASAGOLEREZMRH A 10mm
ERERHAS, T A 1. 0ml £ 0. 05mol/L pH7. 0
RIS R PP BT SR N, BB J I B AR iE K.
BLABIANRL.ABREEIK. RGBSR
CFU ¥4k 5L logo X 3.

1.7 @Ek(n vitro) X%

B 12X 10%.1 X 10°, 1 X 10* CFU/ml (CFU .
colony-forming unit) & ¥ . = B K B # (1 X 10°
CFU/ml #£ 120 C F K& 15min) X IR K 100u] F
% 5ml PDB MiRE W, XTE Him 100l K&K,
BESRENSHMA 5X10° 4~/ml HBEFEEF
W 100pl, HRERTEREKN, U 50c/min £ 25CF
WEEF I5h 5, AL @b BHERR E D 200
MEF . ST ELEERERFRNERERFERE.
BUHHEIKERE BEEE 2K,

1.8 &its#r
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F A SAS B4 H TS TR HE R A ANO-
VAHRTREXEZEERF TN,

2 GREGH

2.1 Trichosporon sp. MERR . SERMHJR

RELREH.IXI10°HH/ml WELSEFR
MHERK.EERMPARREE EMRESE
BCTFTERdHRELERELEE D . BEE
ERAMMEIRRTEFR CEPRLESC
FTEE dERERNEERMNERERELS
0% . HREMERLANZHREF 23.9 # 13. Smm. 8

O3 cincrea
O~ expansum

Wil P11 Lesion diameter (mm)

20-|‘
0

A B ¢ D CK

EHMTERBAERAMNBHREERZ (P=
0.01). FIXFEEAL . BERMHARFERVIPHURE
EJE 2 CTRRERER 100% . KB 30d By
ERABALRSRETERIAEET25CTHE d
MEREER—FE . ERALES , AR RE
MURIAFERSG. REPdE. FLEBHER
EHRBEEARAEREM B F S THREEE
30d WAL (P=0.01). BFBRAEMNELEICT
T#3d G FERMEERMNEARBND S A
13%#0, EMRIMERFZHT . KERREYT BR
FEER - XSl AW RBRERTH.

[e]
<
1

- » feal
< o <
T T T
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<
T

KhE Infection rate (%)

<

AHEFWB R C. BRFBD AR CKHTERK N EXRRTER TR

A:1210% cells/ml of veast in culture broth (cells not seperated from medium) : B:culture filtrate; C:cell suspension: D:autaclaved cell

culturc; CK: steriled distilled water. Vertical bars represent standard error. The same as below

B 1 Trichospronsp. AELABE 2C THRAEFEAESFNETERNHAARR

Fig.1 Inhibition of grey mold and blue mold in apple fruits as affected by various treatments of Trichosporon sp. at 25 C

2.2 EBEANFENEMHEXERIRAEW

B £F 5 A 9% B RO 15 R AT (R] 040 B R e AR
K. EHENELTHRENNERREEHT TE
HETFRENCP=0.0D(HE 3., EHESFHE +h Al
Sh FHERFREETSSMHRENRE. BEH
MRERNERMLBTEIREE KERNTE
ERMAREX LTS M4/ BRRELCTES
1~48 h . KA AL 87/ ~1005 . — i . K
HERE . REEES K.
2.3 Trichosporon sp. EXRGOLMEKHT

XitBEMBEEBFESE., Trichosporon sp. 1
EERLHOGREER(ED. SHhUBEGHE
¥ 1X10°CFU ml. £ 25 C F#EM 48 h Gt
OEESMT 50/ E CTEM S d GHEK
WIEHN T 20~55 fF AR EEALERFEH KT, B
FHEICTERISIE. EHOLHESROE

1.78X10°~3. 9% 10° CFU/ml Z 6], 2 FEE 8
4.78~39 5. FABIHEETEEMHB THRENKE.
2.4 Bk Gnvitro) P E KB

BEEENKESR K. RER T8 LM H &
B (). YEPEKRE SN 5X10° CFU/ml &, #5
HRFAGEHR. BHEKERN 5X10° K 5X10°
CFU/ml BB FHHAEMFEKEEEHM T
BOERNEEXEAN(P=00D . BRAMSEKX
HBEMAFHAMFERKONEIERARHE.
3 Ttie

Trichosporon sp. [ EFWIE 25CH 1 CTF 8
AR HERKERNERRNELE . ERHEE
RGO LEBREAFER L. ZRREEER GO

REEH RWEESTHONES AIMENFERESE
A BEBARERESZELIHOAR. ERRHIEH
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KI#F Infection rate (%)

WHLH 1% Lesion diameter (mm)

B30d #1 P30d RR#EF B. cinerea Ml P. expansum B RELHE 1'C B8 30d, Bs7d F Ps7d FRER B. cinerea il P. expansum M B LR IS

Z5CTHRBEFH 7d

B30d. P30d Bs7d,and Ps7d indicate development of B. cinerea and P. expansum at 1 C for 30 days and at 25 C for 7 days shelf life, respectively

2 Trichosporon sp. ARAEBE |CTERIWMEEKEGFH /RN ERRBFNERENNEIRE

Fig. 2 Inhibition of grey and blue mold in apple fruits as affected by various treatments of Trichosporon sp. at 1 C for 30d

and at 25°C for 7d shelf life
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Fig.3 Effect of application times of antagonist and spores on grey and blue mold of apple fruits
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Fig. 4 Population dynamics of Trichosporon sp. in wounds of apple fruits incubated at 25C and 1 C
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Table Effect of cell suspension, autoclaved cell suspension and cell-free culture filtrates on spore gemination rate and
germtube elongation of B. cinerea and P. expansum
WEE FEKE
A= Germination rate( %) Germtube length (um)
Treatments
B. cinerea P.expansum B. cinerea P.expansum

535X 104(CFU/ml) 35b 28b 15. 2¢ 9. 7e
5> 108(CFU/ml) 20c 21c 11. 6¢ 14.1d
5% 108(CFU/mbh od od od 0. 0f
35X 105 AT Autoclaved 96a 94a 71.9b 55¢
HE# Culture filtrate 98a 93a 88. 1a 72.3b
% 88 Control 97a 94a 81. 7a 83. 2a

PREHHEFEBRIBERLELRNERE A EE (P=0.05)

Values of each column followed by the same letter are not statistically different by Duancan’s Multiple Range Test(P=0. 05)

AL FERELAEH O ERRARNETS N A
MEREER KRAFEN THOMNREMERR
Bi. 40 Roberts™ A , tREH K ML . AT R R
AAZGALMNER FRTESREBEZENEST
4%, Trichosporon sp. MIMBERBESHHENK
BEFHEMREREX, UM RS RBIELT
X—EUr, RRAENERENT R EEZHRE
HERUXNBHREKX,E in vitro KB PERBEA
WHBAFHBEENFEER, KB Trichosporon sp.
AFEFBEYR.XSAEENAERNERERA
-, BEEERBENTERRERARTRY
W i —HUESE Trichosporon sp. I EILELR 2
EFENAR MAESHEEGORERENE
FEFNAX ZEREFZHNEBETENRAM
LYFr - R, invitro KRB H SRR EH
BfEE PDBEAFENER BEEBFREER D
MBI R AR T HE R, XU in vitro Ml in vive
KSR ANFATL .

REERFREMEMEATE HETER
KOBETEFHRENRERARE —MHEREDY
REEVENTEVLEMNEEG R, Trichosporonsp. £ ¥
BURE T MHEEREEMF AR ERKER
MEEBRPW KL X5 KN A Candida
guilliermondit TE ¥ fE & 1+ T B 4F 1 B 16 PR L %K
BRHGER . R PEETAEME RN R
EHEENSALS BLEESHEE A/ H 20
.
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Preparation & Application of Lii Di—an Artificial Synthetic Fungicide

AR EENEFEDS  MIMEELEESOHERX, X
REEHESREERR B RENEYRP I PSS
ERARATFEER . KE.EUREERFRERFYE
MFRACERNBNEXRBIT.RABEAR REEH
BARKBFREEERENES.

WMEREFERRERP L P LE 16 FRELEBE (Ginkgo
biloba Linn. , X 4 B 5 ) W o8 1% ¥E 4 B A9 SR B 3% PR € L
FAFEENARRNEEGHREREYREONRRESTT
FHEMR.MEBT—EHNRE.

FEERNAIRIER . BHXB WS EELDBEER
THELRSE . OEBAARE . ARIESARER. 24
AER.EUEREER . ORB.aR -8 AE S AN
ABCW;EZAFBRFEFEARFAZKRESYR. ARR
MAXHEANEER AREXNSIHERRIEKE
.

EEEHEEREYSTARARAE . MEYRZE. A
THEEBETHETHEYRNEBOrEMNWEER, 205
HATEMHEIERASTRIGAE . KBTS B HEH
Moy, EXRAMFRNDEAEFEREGRET ARERAW
B 1R R W 5T R0 4R 7 $2 UV 6F U R R A S T Ol BN I B A
7, ZEREH, B 8. 3~10 f&H 25 SR X ERELER
BEMEREE 1004 50%, MERTE.RUAMERDHE
FHENAVENMEER AR ER LR TUREPEY
HHEYE B B2 EWAER, RAE#KMATELSERE
RER ZL2.8FHRAAEANNTR, BRI R T AL
B S SRR REER —SF (HILEK) . 2HK K
HEEFERAMTENILHRIETHIIRETER #
A B P9 Ak o 44 P 2 2R 8 1 b PR B R O T B SCR IR
. AR EEER BETEREHATH(ZS97121045.4) . &
FHERSSEINIY. BEE.ZRRFERMAE R

B, SFERIESABEN (m/m<GE—ME _HRES
REZEREN . M AXER(E 5)E2# L 0/LD,4 %>501mg/
kg fl 681mg/kg, KHKE/($ $) AR K LDy >2000mg/
kg BFRBFRY RARATCEZRER . HEFRFHIHF
WA,

BFEHSHHEYRESVENENRIT L BEYRE
BB G R A 6400 M EREBERENEER
100%  EMERBLERFENNATHELBSERBEES
640 15 3555 XA MBME RN 100%. HEXHE
BHAERERBERRE, SWHEM 100 FRMIEEEY
H10% . REALAYEEAMBHESRYBETE=PELS
M BEERMROBRER.

KXTFRFNFE - ENARRRE BNHEFTELN
IR AMBRERRER . HERNANK.FRE
FEORFEAKER . BRERBER . TERAIGBRN,. B
DMEGHRAARRERE . RAGAFEAERE. B4
i ELRE I5AETAENS S AMRRSIIT AE#RS
ik 19.1 7 ha DL b, MEIBF A BORIA 8555~ 90% , 4G
0¥ 8.3 LT - BRI THRAE BN KKRRE
B, PREAS HHEIREFEEHIFRFHRRTFREET
ERBER TEEA.GFXNTEFEERTER KRG
Z AR EEBIFHLETH -—RREGEEE . BE
TRFMHE®E.

BRENERILZCEETAXRBIIHEEREE . RE
AFETEEHR B/ BEAEK WEESHFES. AT
EEXENZTFHORSHANMET X TRERARAEN AT
R ARG, ZAHRLTEFALEKFE RE BHFR
N PRI .
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