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Abstract: For 3 common plant fungal diseases of cucumber fusarium wilt pathogen ( cucumber fusarium oxys-

porum) , tobacco brown spot pathogen (red star mould) and Chinese milk vetch root rot pathogen ( Chinese

milk vetch root rot fungus) ,10 yeast strains with strong antagonistic effect were screened out from 81 isolated

and preserved yeast strains by plate confrontation method. The classification status of the yeast strains was

determined by analyzing morphological characteristics, physiological and biochemical characteristics and gene

sequencing analysis. The results showed that WYCCW10371 had the best antagonistic effect against the

cucumber fusarium oxysporum, its bacteriostatic rate was 46.2% , which was identified as Hanseniaspora

vineae; WYCCW10196 had the best antagonistic effect against the red star mould, its bacteriostatic rate was

30. 6% ,which was identified as Starmerella bacillusaris; WYCCW11142 had the best antagonistic effect against

the Chinese milk vetch root rot fungus, its bacteriostatic rate was 20.7% , which was identified as Pichia terricola.
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Table 1  Antibacterial effect of antagonistic yeast strains against three pathogenic bacteria
T EYENE Al IRREHH 5B PRE R
T ERZ/em  WEE % FHEHAE/em IR % - EAR em MER/ %
X HR4H 5.691 — 5.201 — 5.506 —
WYCCW10457 4.246 25.4 4.194 19.4 4.402 20.1
WYCCW10371 3.062 46.2 3.852 25.9 4.410 19.9
WYCCW10452 4.307 24.3 3.965 23.8 4.557 17.2
WYCCW10453 4.061 28.6 3.998 23.1 4.376 20.5
WYCCW10196 3.792 33.4 3.607 30.6 4.644 15.7
WYCCW11029 3.070 46.1 4.568 12.2 4.487 18.5
WYCCW11142 3.489 38.7 4.068 20.8 4.369 20.7
WYCCW10986 4.046 28.9 3.961 25.8 4.395 20.2
WYCCW11079 3.153 44.6 4.238 18.5 4.840 12.0
WYCCW10140 4.119 27.6 4.871 6.3 4.703 14.6

AR 30. 6% ,25. 9% Fil 25. 8% 5 K 45 <
MWE o W PRCCR B U BB 2
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20.5% #120.2% .
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ae JAy i) — 73 325 ZE Ll i, WYCCW10371 5
Lachancea thermotolerans F1 Hanseniaspora vineae
BN — 4 F%; WYCCWI11142 il WYCCW
10140 5 Issatchenkia terricola , Pichia terricola F
Torulaspora delbrueckii 28} [f]—/43 3 ; WYCCW
10457 ,WYCCW10452 , WYCCW10453 F1 WCCWY
10196 Y Candida zemplinina F1 Starmerella bacil-

laris B[R] — 70 32 AHLA B 9 Tt 0 19 B 1 1

ﬁ

WYCCW11029
S
s
WYCCW10453 WYCCW10452
WYCCW10196 WYCCW10457
WYCCW10371 WYCCW10986
) e —
L4
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Bl HiaEFHE WLEERAL LY
ABEBES(L) B MmIETE(A)
Fig. 1 The colony characteristics on WL medium
(the left picture)and cell microscopic characteristics

(the right picture) of the antagonistic yeast strains
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Table 2 Clustering analysis result of antagonistic yeast strains on WL medium based on phenotypes
EieEAN g WA BRI BRENIES

WYCCW10457 FIL, gkl T P11 B S e RITATE AT VI S v B , B, F 2R 5H
WYCCW10371 F, PR T I, A OGP, W, SRR, A& P , B P 2 AE
WYCCW10452 FiL, skl 1 T e, A OGRS, A& BRI, B, B 25
WYCCW10453 F2L, 2k R T I, A OGP W, SRR, A& R , B, Fd 2R 5H
WYCCW10196 Fi2L, 2kl R T I, A OGRS, A& tBE , Bk, Hd 2R 5H
WYCCW11029 FI, TRER T Jel  ADOLEE R, Rk, A E ] BRI, B R 25
WYCCW11142 FH, 3 Jei  AOLEE IR, Rk, A E ] e , Bk, B 2R 5H
WYCCW10986 Hi, H I Jel  AOLEE IR, Rk, A E W] e , B, B 2R 5E
WYCCW11079 BN, TRER T Jel  ADOLEE R, Rk, A E W] PP, B B 2R BH
WYCCW10140 N, Lk 3T e ADLEE, R, Rk, A iE ] WL, A, i 25 E

1 Hanseniaspora opuntiae YLL14(MF979222)
Hanseniaspora guilliermondii YLL5(MF979214)

99 100

100

[WYCCW109

7
100 WYCCW11029
100 WYCCWI11079

Lachancea thermotolerans SLDY-053(MH748632)

WYCCW10371

Hanseniaspora vineae 20TASL15(KX421391)

Torulaspora delbrueckii WQGB52(DQ869079)

WYCCW10140

L{WYCCWHUQ

63| Pichia terricola Y2-20(KY996739)

Issatchenkia terricola KDLYH3-5(KJ506735)

86

100" Kodamaea ohmenri 64 (MK026222)

WYCCW10457
WYCCW10453
WYCCW10452

100

—_
0.050

WYCCW10196

Starmerella bacillaris SF2-210-2114 (MH04893)
Candida zemplinina A9-4-5 (EU386755)

B2 3T26StDNA DI/D2 RELIZEHEFEF R ARALEL TN

Fig.2 Phylogenetic tree of antagonistic yeast strains based on 26S rDNA D1/D2 region sequences

1 100% , A 1, 7l WYCCW10986 45 & Ky
Kodamaea ohmeri.
2.3.2 EFS5.8S-ITSRERMEZEE ST
FT 5. 85— ITS XBUWHE I B I H bk R 5E
RAERWE 3 fros. & 3 Al LUA H, WYC-
CW10371 5 Hanseniaspora vineae 3¢} [l — 43
S, R A A M A 100% , [ L, AT FE WYC-
CW10371 % 5% & Hanseniaspora vineae; WYC-
CW11079 FiI WYCCW11029 Y Hanseniaspora
opuntiae &N [a]— 73 32, Fp S AHAUAE R 100%
K, A1 WYCCW11079 1 WYCCW11029 4%
7€ N Hanseniaspora opuntiae; WYCCW11142 5

Pichia terricola 3 Jy [7)— 43 32, J¥ S AL E
100% , K I, 7T WYCCW 11142 %552 K Pichia
terricola ; WYCCW 10457, WYCCW10452, WYC-
CW10453 1 WYCCW10196 5 Starmerella bacil-
laris A1) —73 32, FF SRRy 100% , PR,
" ¥ WYCCW 10457, WYCCW10452, WYC-
CW10453 1 WYCCW10196 % 5E K Starmerella

bacillaris.
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Zygosaccharomyces bailii ATCC 66825(JX458104)
WYCCW10371
100 100" Hanseniaspora vineae IWBT-Y988 (KY076611)
Hanseniaspora opuntiae SM10UFAM (MN268780)
70 100|WYCCW11079
WYCCW 11029
WYCCW 11142
— 100| | Pichia terricola AUMC 10796(KY495764)

75'WYCCW10140

IKodamaea ohmeri WM 10.200(KP132359)
100lwyccw10986

Starmerella bacillaris DR-8 (MN371901)
WYCCW10457
T00 WYCCW10453
WYCCW10452
—
0.050 WYCCW10196

B3 AT585-1TS REMERBEFIAKRLIAAL AR

Fig.3 Phylogenetic tree of antagonistic yeast strains based on 5. 8S —ITS region sequences
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