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Study on inhibition effects of Candida sp. YIN9 against
Verticillium dahliae and Panagrellus redivivus

YIN Xiaoyan, WANG Yu, NIU Qiuhong”
School of Life Science and Agriculitural Engineering, Nanyang Normal University, Nanyang, Henan 473000, China

Abstract; [Aim] To study the antagonistic effects of strains from the rhizosphere soil of Verticillium wilt-resistant cotton ( Hai
7124) against Verticillium dahliae and Panagrellus redivivus, and to provide a model for the biological control of Verticillium wilt and
P. redivivus. [ Method] The strains were identified through microscopic examination, sugar fermentation experiment, carbon source
assimilation experiment, 26S TRNA sequencing, morphology, physiological and biochemical characteristics, and phylogenetic analy-
ses. Masculine screening, Congo red staining, plate confrontation experiments, pot experiments, and flat bioassay experiments were
used to test the enzyme production activity and inhibition of V. dahliae and nematicidal activity. [ Result] Yeast strain YINO was
screened from a large number of rhizosphere soils of Verticillium wilt-resistant cotton (Hai 7124 ). The results showed that the YIN9
strain belonged to Candida. The plate confrontation experiment showed that the inhibition rate of YIN9 on V. dahliae was up to 59%.
After co-cultivating the sterile fermentation filtrate of strain YIN9 with V. dahliae spores for 12 h, the microscopic examination found
that in the experimental group treated with strain YIN9, most of the spores of V. dahliae could not germinate normally. Pot experi-
ments indicated that the average control effect of strain YIN9 on cotton Verticillium wilt was 60.02% , which could significantly re-
duce the incidence and disease index of Verticillium wilt in susceptible cotton. Moreover, compared with other yeast strains isolated
from rhizosphere soil of Verticillium wilt-resistant cotton, the strain YIN9 showed comparatively high nematicidal activity: the average

mortality of nematodes was 90% and 100% after 48 and 60 h of treatment with YIN9, respectively. After boiling the fermentation
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broth of strain YIN9, both its nematicidal and inhibitory activities against V. dahliae decreased sharply. Further experiments showed

that this strain had high protease and cellulase activities. [ Conclusion] Tt was speculated that the biocontrol factor in YIN9 might be

a thermally unstable substance, which showed high nematicidal activity and could significantly improve the resistance of susceptible

cotton to Verticillium wilt.
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AGCGGTTATTGCCTTAGTAGCGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGCTCTTTCAGAGTCCGAGTTGTAATTT
GAAGAAGGTATCTTTGGGTCTGGCTCTTGTCTATGTTTCTTGGAACAGAACGTCACAGAGGGTGAGAATCCCGTGCGATGAGATG
ATCCAGGCCTATGTAAAGTTCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTG
AAATTGTTGAAAGGGAAGGGCTTGAGATCAGACTTGGTATTTTGTATGTTACTTCTTCGGGGGTGGCCTCTACAGTTTATCGGGC
CAGCATCAGTTTGGGCGGTAGGAGAATTGCGTTGGAATGTGGCACGGCTTCGGTTGTGTGTTATAGCCTTCGTCGATACTGCCAG
CCTAGACTGAGGACTGCGGTTTATACCTAGGATGTTGGCATAATGATCTTAAGTCGCCCGTCTTGAAACACGGAACCAA

B2 YIN9 26S rRNA F 73l
Fig.2 YIN9 26S rRNA sequence

YIN9

Candida tropicalis (EU543686)
99
Candida tropicalis (KY928415)

Candida tropicalis (EU479714)

87 ————— Candida intermedia (D83464)
——— Candida utilis (D38612)

50 { Candida methylica (D43840)
76 Candida maris (D43837)

Candida methylica (D43827)

Rhizopus oryzae (LY564773)

0.20

3 ET 265 rRNA EEFFIHEN YIN9 RERER
Fig.3 Phylogenetic tree of YIN9 based on 26S rRNA gene sequence
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Fig.4 Inhibitory effect of strain YIN9 against V. Dahlia
A YING A FRAG TR FA B 5 B X IR ZH T AE A FA

A V. Dahlia treated with YIN9; B: Control group of V. Dahlia.
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Table 1 Toxic effect of YIN9 to P. redivivus
BET R Mortality/ % 2k i 48 {k Nematode change
FEHRAE T Samples
12h  48h 60h 12 h 48 h 60 h
YIN9 60 90 100 REEHIEE, ITUA HBLA AL Instiff stiff HROT
Body walls are rough and begin to dissolve Part dissolution
XFHE 1 Control 1 20 10 AR Undissolved JeAEAE Uniformity AHEf# Undissolved
X HR 2 Control 2 15 10 KA Undissolved JoAE 4k Uniformity AR Undissolved
X8 3 Control 3 20 10 KR Undissolved T4k Uniformity K## Undissolved
%11 4 Control 4 10 30 20 K f# Undissolved TeAEAL Uniformity Kfi# Undissolved
ETETINEN 50 9% 70 MREEHLEE, I B AR AAFLEL Tnstiff stiff HRIT IR

Protein in dialysis bag

Body walls are rough and begin to dissolve

Part dissolution

e 6 o, et A it & A E AL
Je L B2 1Y 0 e 0 1)L ] R A4 3% o 8 2 1
BEREARE, AT LA 2E 8T YINO B Ak A 25 2 9 0
AR e L ki (S P 7]

A
6 FERRYEEMEMK
Fig.6 Protease activity test
A:PBS I B BT AR PR HI
A PBS liquid; B: Protein liquid in dialysate bag.
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E

= 5
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B7 EH YIN9 X £ 85L& HaE i
Fig.7 Killing of nematodes of different samples
A IRZEZR s B AR A WA BEAG 28 e
C:H YING ab3 2,

A; Control group of nematodes; B: Nematodes treated with protein

20 pm

C

solution; C: Nematodes treated with YIN9.

2.6 YR B-AREREFEINKER

MISRLREMBE R P A ERE RO RS
Y., SRR ARG, ANGETE BN 21 -2
HRZ AW HE IR I o B BE 4T 4 R il 1T 1Y
BEWIRE L YINO B #E7E WIS 2T F A b BETE Bl I (. 1
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8 FEHUEMR YINO LF4 R B-H RAEEE ERMER

Fig.8 Cellulase activity and detection of B-glucanase

B

activity of antagonistic strain YIN9
A YINO FERIRLTFAR - £F 2k 28 WG PEAS I 25 2R 5
B YINO 7E-L M P45 L B SRBH M AU 25
A Cellulase activity of YIN9 on congo red plate;

B: Detection of B-glucanase activity of YIN9 on aescin plate.
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