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Identification and application of walnut rot biocontrol
fungus Streptomyes deccanensis
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Abstract: To identify the biocontrol strains with high control effect on walnut rot and promote the germination
of walnut seeds, soil was collected from the walnut orchard of a walnut forest farm in Wensu County, Xinjiang. Bio-
control bacteria were isolated and screened by a dilution coating method. The biocontrol bacteria were identified by
morphological characteristics, physiological and biochemical characteristics combined with molecular biology, and
their antibacterial ability, disease prevention effect and promoting effect on walnut seed germination were studied. A
strain of Streptomyces F—04( CGMCC No. 29519) with broad-spectrum antibacterial activity was isolated, and it was
identified as Streptomyes deccanensis. The inhibitory rate of this strain against Cytospora chrysosperma was 81.75%,
and its fermentation filtrate achieved an 87.24% control effect on walnut branch rot. At a concentration of 150 mg -

mL ", the fermentation filtrate resulted in the highest germination rate of 85.32% , while the seed failure rate was
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the lowest at 9.32%. This demonstrates a significant promoting effect on walnut seed germination.

Keywords: walnut rot; biocontrol bacterium; growth promoting effect
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Rescreening results of antagonistic strains

Table 1

Bk 5

Strain number

TR/ %

Inhibition rate

RS

Strain number

2%/ %

Inhibition rate

F-02 71.50£1.96b F-09 69.00£0.54bc
F-04 81.75+1.08a F-34 70.42+2.89b
F-07 71.16+0.61b F-43 68.67+1.21c

TE RPN A BOR AP E bR 22 PR NG FRAAR
Ak B 22 5 3 (P<0.05) , R Tl

Note ;: The data listed in the table are mean + standard deviation ,and
different lowercase letters in the same column represent significant differ-

ences between treatments ( P<0.05). The same below.
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Table 2  Inhibition rate of biocontrol bacteria

F-04 against the tested pathogens

[CEZZ B/ %
Strain name Inhibition rate
C. nivea 82.04+0.01c¢
C.leucoostoma 82.27+0.01¢
V.mali 86.15+0.02a
V.ambiens 84.17+0.01b
F.oxysporum 76.08+0.01e
V.dahliae 80.03+0.01d
C.chrysosperma 80.75+0.01cd
A.alternata 79.07+0.02d
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1 BEI#k F-04 Xt i%Bk 8 k7 B X U

Fig.1 Confrontation between strain F-04 and Cytospora chrysosperma

C.nive C.leucoostoma V.mali V.ambiens

F.xoysporum V.dahliae C.chrysosperma A.alternata

B2 F-04 Xf 8 Fhiws [ B & £ 4 KRR
Fig.2 Effects of F-04 on mycelial growth of eight plant pathogens
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in PDA medium for 3 days in PDA medium for 10 days

B3 Bk F-04 FEHHE
Fig.3  Colony morphology of strain F-04
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R3 HEKF-04 EEELNE
Table 3  Physiological and biochemical

identification of strain F-04

R4 ARKREREBR G CRE R L E KR R
Table 4 Inhibition of Cytospora chrysosperma

growth at different concentrations

SgE| 45 it H g5
Item Result Item Result
P i e .
Inorganic phosphorus Saccharose
LB . W .
Organic phosphorus Glucose
4 ZE Cellulose + HBE Fructose +
E M Protease - Hil Glycerinum

VER ST Amyloysis - FLHE Lactose
JLTJ& Chitin - H,S -
Peil . 20 .
Tronophore Gram faerbung
Uil . NaCl ¥ 0% ~ 6% .
Gelatin liquefaction NaCl concentration
s £ . ARSI .
Exopolysaccharides Nitrate reduction
M.R + pH 7.0~7.5 +

KWL/ %

Fermentation liquid

e e

P 7% EL 2/ em

Colony diameter

/%

Inhibition rate

concentration
0(CK) 7.95+0.05a
3 2.25+0.06b 71.66+0.70e
6 1.46+0.06¢ 81.59+0.76d
9 1.17+0.15d 85.28+1.93¢
12 0.90+0.11e 88.72+1.32b
15 0.66+0.05f 91.20+0.58a

T+ AR s« =" AR B

Note: “+” represents positive result; “~" represents negative result.

F-04
Streptomyces deccanensis JAS8 (KU877592.1)
73 Streptomyces deccanensis WI64 (KU877595.1)
Streptomyces scabiei PSWN-1 (MT275751.1)
100 Streptomyces scabiei RL-34 (NR025865.2)
Streptomyces flavous CB-16074 (DQ026643.1)

Streptomycs europaeiscabiei F5 (NR114694.1)

65 Streptomyces ipomoeae CECT-3341 (DQ832180.1)
98

7 Streptomyces bottropensis HBUMI (EU841694.1)

— Bacillus amyioliquefaciens JA58 (KU877592.1)
i % Distance
0.5

TE : PR S B RABLSR TR, 35 s SCRFEE
Note; The tree is the maximum likelihood tree, the nodes are
the support degree.
B4 BE#k F-04 EF 165 DNA BEF N REREH
Fig.4 Phylogenetic tree of strain F~04 based on
the 16S rDNA gene sequences
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ok

1] % Inhibition rate/%

CK 55 65 75 85 95
it J Temperature/C

TE A F/ING PR AL B R 22 57 B 3 (P<0.05) . T,

Note; Different lowcase letters indicate significant differences

between treatments ( P<0.05). The same below.
E7 RENEAZBEGINEEENZE
Fig.7 Effects of temperature on bacteriostatic activity

of biocontrol bacteria fermentation filtrate
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2.8 HEPREAZBIRAXIZF TR
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(A) Xt H8
Control

20 pm

(B) Hy T3 8% I% BBk E A2
B T L2 S
Mycelium morphology of
Cytospora chrysosperma

B5 ZHREEREESE F-04 RBRREFELEFENELES

Fig.5 Mycelium morphology of Cytospora chrysosperma after culture on medium containing F-04 fermentation filtrate

000000

3% 6%

9% 12% 15%

1 CK HXIR ;3% 6% 9% 12% F1l 15% 9 FMNAS [5) e B8 2 B ik ()3t 96 B - L,

Note: CK is the control; 3%, 6%, 9%, 12%, and 15% are experimental culture dishes with different concentrations of fermentation

broth added.

Blo6 RERERBEERXZEEREE2ZERKNMEH

Fig.6  Effects of different concentrations of fermentation liquid on mycelia growth of Cytospora chrysosperma

B8 Btk F-04 kR F B RIRIPBR

Fig.8 Protective effect of strain F~04 on walnut branch rot
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BT EX AR T R 2 B R AR S
SRR 2 1) A Wy By iR A R AOR 4R
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Fig.9 Effects of different concentration of fermentation
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rate and rotten rate of walnut seeds

WXt T E R BA 70.20% B B I RCR, B AE
0T AR B - 1 43 B Vb B e A A, K I
VOOXT AZ Bk PR BE 7 1 B TR AR iR B 75.69% A
SN A b A+ Ay — R B T B-105, £
BRI R & B B R B B IR AR B, AR
AFFE M BT 5 5 b DX 75 B A A bR 3 = 458 v B )
—REERE T F-04 iR AR AU AR 12 A AR
GERIBT IR R 1 H S AZ MR & 2F B AR AT 4
HEVE A, RIS 22 oA 4 o D v EL A A 5k 1) 990 74 i
T A A e T R B By ) R . AR

PR A A S S R AT AR 25 5, I B
— 2R FE IR R R A S o IO P 8 75 ke A2 8CR
WA, TIRASZIR BB F-04 (9 A (B, O 3t
BRI M AT 20 B P -5 0 D TR 2 ) £ A L
B Rt — PRI

4 7t B

T i ] e 55 e DX 1 LA B bR A A Bk Tl £
b o BRI e I — AR A T ISR M BE R T F
-04, ZEGTEASSEAE AL BEAEfE AT 16S rDNA FEH P
IS R F-04 308 MR TRER R, XK
XoF b T 9 9 T A R TS 2 T T 33k 31 81.75% , %
FZMRAS S5 ST 92 955 11 B 85k 3] 87.24% , FH AR & 1
TE TR AL BRAZ AR T, BEAS W 3 R T A T 0 2R R A A
ZEAR IORE I 3 AR I A 32 [R] s B R 1 e T DR
HAPURET R R Ar i) ket T DUE IR
WA B T — DT R R

5 % X #k.
[1] 2ok, SRR PESAERIM]. e, hEM R, 1996.
59-63.

XI R T, ZHAGN Y P. China fruit tree records| M ]. Beijing: China
Forestry Publishing House,, 1996 59-63.

[2] Wtk Jrwese, LE ], A5 FRERBE A R BUIR Al
[J]. TR, 2023, 48(1) : 84-86, 103.
MENG J, FANG X P, SHI X M, et al. Situation, problems and sug-
gestions on the development of walnut industry in China[ J]. China
Oils and Fats, 2023, 48(1) . 84-86, 103.

[3] T3, TEFHFH, XLk, 45 Hramapbi i e o 40 e it A
FIAAE )], HEEA R, 2015, 52(5) : 895-901.
MA R, WANG Y Y, LIU X L, et al. Isolation and identification of the
antagonistic bacteria against walnut canker in Xinjiang[ J]. Xinjiang
Agricultural Sciences, 2015, 52(5) : 895-901.

(4] S, ks, T2, % SRSk MRS EE )], R0
AR, 2014, 31(3) : 443-447, 525.
MA'Y, KE'Y, WANG Q, et al. A stem canker disease of walnut (Jug-
lans regia) caused by Botryosphaeria dothidea[ J]. Journal of Fruit Sci-
ence, 2014, 31(3) ; 443-447, 525.

[5] aKife%:, BREH, T, S5 BB o R 1 20 B 5 e
[J]. "REAEERSTI, 2018, 38(9): 17-20.
ZHANG HJ, CHEN C Y, XIE Y P, et al. Isolation and identification
of the pathogen of walnut canker[]J]. China Plant Protection Guide,
2018, 38(9): 17-20.

[6] Z=ikiM, hlutk, T4, 4 WIREEETE QH-16 S ARG ™
PIRYLERTEELT]. FRIELSGA, 2021, 37(1) ; 156-164.
LIZ T, CAI S L, WANG H, et al. Identification of actinomycete
strain QH-16 and structural analysis of its active products[J]. Chinese

Journal of Biological Control, 2021, 37(1) . 156-164.



224 T2 XA A5 42 %
[7) M, BAE. B SRR G-1 KRS SRS U 2 O BBRHEPIN 1], 202, 2013, (3) : 286-292.

(9]

[10]

[11]

[12]

[13]

[14]

AL ). AW EoRIER, 2021, 37(3) : 53-64.

GAO Z F, ZHAO J. Study on antifungal properties of fermentation
broth from Streptomyces albidoflavus G-1 and optimization of its fermen-
tation condition[ J]. Biotechnology Bulletin, 2021, 37(3) : 53-64.
L. BT TURER A I M [ D], AR
JE: JHEImAER:, 2008.

XIE L. Studies on mutation breeding and antagonistic substance of an-
tagonistic Alternaria  kikuchiana [ D ].
Shijiazhuang: Hebei Normal University, 2008.

. S-921 TR SR BARO AR i A T e A oY
[T]. AHBiAER, 1992, 8(1) : 26-28.

CUL Y L. Effect of s-921 strain ( Streptomyces aureus) and its

actinomycetes  agaist

fermented broth against apple tree canker, valsa mali[J]. Chinese
Journal of Biological Control, 1992, 8(1): 26-28.
GUPTE T E, NAIK S R. Isolation, taxonomic and fermentation
studies on a new strain of Streptomyces arenae var ukrainiana produ-
cing a tetraene antibiotic[ J . World Journal of Microbiology and Bio-
technology, 1999, 15(5) . 545-552.
A, XURFBE, SRR, 45 — RIS BIE B FIRE 0 T TR 1Y
TEMIREE ORI Y 0B M R BIRREL) ). B,
2024, 51(2): 517-533.
ZHAO X L, LIU S Q, ZHANG ] F, et al. Isolation and identification
of a Streptomyces diastatochromogenes strain with biocontrol potential
against  Colletotrichum ~ camelliae and ~ Fusarium solani [ J ].
Microbiology China, 2024, 51(2): 517-533.
TEACPH, Sk, ZE30F, S5 UM 2-1-2F B9%E KX
BTV 2 RO B 8L ). o0 [ A W BT 27 41, 2024, 40(2):
411-423.
JIANGD Y, WUBY, JI WP, et al. Identification of antagonistic
actinomycetes 2-1-2F and its control effect on cucumber fusarium wilt
[J]. Chinese Journal of Biological Control, 2024, 40(2) . 411-423.
ARFEIR, SUPBE. W LA RS E T M. bt Bl
#1, 2001; 418-419.
DONG X Z, CAI M Y. Manual of systematic identification of common
bacteria[ M]. Beijing: Science Press, 2001 418-419.
st PR, EXOEN, SE. 4 BRI R B A
YIBRAIERL)]. HEEYIBHAAR, 2020, 36(2) : 258-264.
MAO T T, TAO G, ZHAO X L, et al. Biological control of four kinds
of microbial preparations against main diseases of pepper[ J]. Chinese
Journal of Biological Control, 2020, 36(2) : 258-264.
TR, R, FiEH, 5 SRR R AT U A-2

[16]

[17]

[18]

[19]

[20]

[21]

ZHANG Q M, WANG C X, WANG HY, et al. Identification of an-
tagonistic endophytic actinomycetes A-2 and evaluation of its activity
against valsa mali[ J]. Chinese Journal of Pesticide Science, 2013,
(3): 286-292.

XURK, Thu, fEE, S SRR IR S B A
YE[J]. PR, 2022, (5): 50-56, 61.

LIU X, MA Q, SU J Y, et al. Isolation, screening and identification
of antagonistic strains against apple valsa canker[J]. China Fruits,
2022, (5): 50-56, 61.

IR, Sha, PMER, 45 BLACBENTRIBLE 2 i £ 1 v TR 40
TRITRILAEE M NBIBAEN (). EEYPRG R, 2023, 39
(6): 1384-1397.

BAI X Y, HAN J, SUN B Y, et al. Screening and identification of
biocontrol potential myxobacteria strains against fire blight and pear
canker diseases and evaluation of indoor control efficacy[ ] ]. Chinese
Journal of Biological Control, 2023, 39(6) . 1384-1397.

kG, ZESE, SRZME, AR BTSRRI R U RO T8
BSE[T]. PRI, 2016, 34(1) ; 71-75.

ZHANG J J, LI ] G, GUO Y P, et al. Screening and identification of
antagonistic bacteria to Xinjiang walnut rot[ J]. Non-wood Forest Re-
search, 2016, 34(1) ; 71-75.

sk, Em, T, A5 R SW20 B e AR
[J]. IPEA A4, 2003, 45(1) ; 69-77.

YANG L, YAN X N, WANG L Y, et al. Effects of actinomycete
SW20 on disease prevention and growth promotion[ J]. Acta Agricul-
turae Universitatis Jiangxiensis ( Natural Sciences Edition) , 2023, 45
(1): 69-77.

PR, INBET, BSR4 MBERBER A DT BE R T YNF36 f4
FERCHAM TG I RE [J]. AR s m iz, 2002, 49 (11):
4727-4739.

QU J, SUN X Y, ZHAO L X, et al. Identification and activity of-
streptomyces YNF36 against walnut blight [ J ]. Microbiology, 2022,
49(11) . 4727-4739.

R, SR, TR, AF. REHURLIR B TR O HE A TR O e b A
FE[J]. TTALIHTE A2 2440 ( A SRR RR) L 2008, 32(4): 526-
528, 549.

XIE L, ZHANG D, ZHANG L P, et al. Isolation and identification of
an antagonistic streptomyces strain against Alternaria alternate [ ] ].
Journal of Hebei Normal University (Natural Science Edition) , 2008,
32(4): 526-528, 549.



