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Biocontrol effect of a composite microbial agent on rice blast

HU Zhan, FU Zujiao, GUO Zhaohui, XIAO Rong, LUO Rongjun, YANG Hua',
WU Shandong

Hunan Institute of Microbiology, Changsha 410009, Hunan, China

Abstract: [Background] Single biocontrol agents have unstable and poor lasting biocontrol
effects. It is one of the effective ways to control plant diseases to develop composite microbial
agents for biocontrol by studying the synergistic effect of different functional microorganisms.
[Objective] To explore the biocontrol effects of different functional microbial combinations on
rice blast, and develop an efficient composite microbial agent. [Methods] The biocontrol effects
of Streptomyces combined with bacteria on rice blast were studied by pot and field experiments.
[Results] The combination of Streptomyces Ahn75 and Bacillus amyloliquefaciens CWJ2 had
the best effect, which, combined with adjuvants, showed the potting control effects of 65.07%
and 63.00% on rice blast in the leaves and panicles, respectively. The combination had
significantly higher biocontrol effect than the single strain Ahn75 or CWIJ2 and other
combinations. Moreover, this composite microbial agent can promote the growth of rice plants,
increasing the number of tillers and plant height in pots by 93.33% and 9.83%, respectively.
Similarly, the results of field experiments showed that this composite microbial agent reduced
the incidence of rice blast, with the maximum control effect of 52.16%, which was comparable
to that (52.97%) of tricyclazole. In addition, the inhibition rates of Ahn75 and CWJ2 against 14
and 16 races of Magnaporthe oryzae were higher than 50%, indicating that the composite
microbial agent possessed broad-spectrum resistance to rice blast. [Conclusion] The composite
microbial agent (Ahn75+CWJ2) has a promising prospect in the control of rice blast and can be
used in the development and application of biopesticides.

Keywords: composite microbial agent; rice blast; biocontrol effect; adjuvant
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Figure 1

Compatibility detection between Sreptomyces and Bacillus amylolyticus. A: Sreptomyces Ahn75

and Bacillus amylolyticus CWJ2. B: Streptomyces Ahn75 and Bacillus amylolyticus MZC2. C: Sreptomyces
CZ133 and Bacillus amylolyticus CWJ2. D: Sreptomyces Ahn109 and Bacillus amylolyticus CWJ2.
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A TS A TR RRT I PR 7 9 A5 R 3 1 T B
— R, o HE(CWI2+Ahn75) 204 B 5L
EjBA—THF CWI2 1l Ahn75 BIBRCH L, 4390
P T 46.38%F01 40.20%, FHZPIRRBAEYIH
I8 [ {687 P R A A5 i 11 790 1 A B SR o FE BT AT TR
FIAL B, (CWI2+Ahn75)FI(CWI2+Ahn109)# 7]
HE M AEBTROR AT, Bk E] 65.07%F1
64.48%, AEBIRCR B E T HABALFE(P<0.05),
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2.3 EFICEIZFHKFEE KIERBF
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R 1) ALk 3K R AR AR 1 3 BEECRIBR S 38 T
XTHE, SR UT I S Iy BE UL W e AR e AR R 1Y
AR, A —E e dge ). HH, (CWI2+Ahn75)
345 TR 0 A B AR 11 43 BESORI R w2 A L X BE 43
MR 93.33%F1 9.83%, ZEAIEAESCREE
FHABREFAAE, mH, WEATUEHR, B4
PR (CWI2+Ahn75) R A ROCR LB AT145 B 1

%2 TREFAERERBOKTEETE KIHRER

x1 TREFLERARKEHELRBIER
Table 1 Leaf blast incidence of potted rice treated
with different microbial agent

fb3 MR MR AETRE MR BAL
Treatment Incidence (%) Disease index Control

(%) effect (%)
CWI2+Ahn75 44.23+5.80b 20.52+4.54c  65.07+7.73a
CWIJ2+Ahnl109 47.32+1.68b 20.86+£3.25¢  64.48+5.53a
MZC2+Ahn75 46.19+6.14b  33.21+2.91b  43.45+4.96b
CWI2+CZ133  49.94+3.92b 37.83+£3.84b  35.59+6.54b
CwJ2 52.54+6.42b 38.24+4.46b  34.89+7.60b
Ahn75 50.25+4.67b  35.88+5.97b  38.91+10.16b
Tricyclazole 28.7544.21c  18.19£2.36c  69.02+4.02a
CK 65.90+4.63a  58.73+2.35a —

ARING FRER IR 22 57 B FE(P<0.05); —: AWM. T
Different lowercase letters indicate significant difference
(P<0.05); —: Not data. The same below.

it FHAE K FE AR bR B2 AR 2, (H R B B —
| CWI2 Fl Ahn75 M4 A SR RAS S HoAth i 2
G, UGS R R AR Ty T B A A
Bl —FE B3
24 EFILGETEABKBIBIENZMN
F K A R 4% A PR BR 0 B R S
RN 3 PR, NE 3BTRS, SR
TREERISML, P R R A BT AE i AR A K
FERE AU Y A 28, Horpr, ARERJE(CWI2+Ahn75)
FI(CWJI2+Ahn109) 7 4 G 19 A= Bl SR i
H Bk 335 %] 63.00%F1 60.57% , L ARIGAE T

Table 2 Growth indexes incidence of potted rice treated with different microbial agent

b3 IrBERL BN R 5 L B BOOT IR g L B
Treatment Tiller number Increase rate (%) Plant height (cm) Increase rate (%)
CWIJ2+Ahn75 29+2a 93.33 97.29+1.59a 9.83
CWIJ2+Ahn109 26+8ab 73.33 95.05+0.89ab 7.30

M2+Ahn75 23+3abc 53.33 95.2143.80ab 7.48
CWI2+CZ133 22+6abc 46.67 94.08+3.05ab 6.21

CwWiJ2 22+4abc 46.67 93.8242.16ab 5.92

Ahn75 19+£3bc 26.67 93.2243.06ab 5.24
Tricyclazole 15+4c 0 88.11+£3.71b -0.53

CK 15+3¢ - 88.58+1.32b -
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*3 TRIEFLERZFBKEEIELFRER
Table 3 Neck blast incidence of potted rice treated
with different microbial agent

x4 ESEFLEGHEKEEIELHRER
Table 4 Neck blast incidence of field rice treated
with composite microbial agent

fb3 REHIUR A eV REZIRE BT pusil BEBUR & BESUR AN BRSUE B AL

Treatment e JRTREL Control Treatment iR FEHL Control
Incidence (%) Disease effect (%) Incidence Disease effect (%)

index (%) (%) index (%)

CWIJ2+Ahn75 41.544435b 24.96+4.53c  63.00+6.72a CWI2+Ahn75 74.60+6.12b 40.25+4.31b 52.16+5.13a

CWIJ2+Ahn109 40.53+8.41b 26.60+3.86c 60.57+5.72a CWI2+Ahn109 76.05+5.23b 44.63+3.86b 46.95+4.59a

MZC2+Ahn75 42.47+5.19b 39.60+2.42b  41.2843.59b Tricyclazole 71.84+4.08b 39.56+£3.70b 52.97+4.40a

CWIJ2+CZ133 46.39+2.72b  35.97+3.02b  46.68+4.47b CK 88.33+1.87a 84.12+4.07a —

CwJ2 48.16+£3.14b  40.24+3.08b  40.35+4.57b

Ahn75 44.494+5.57b  38.81+2.50b  42.46+3.70b ﬁﬁﬁ?ﬁﬁ@] 52.16%, AJ L4 EZ@EE%%E’J Bjjﬂl

ot TSt BSOSO (o gty S A

25 = IR B A 64.68%, 1B 5% T HAb
FIFNZS (AL EE, 58— CWI2 Fl Ahn75 1)
Bk H , 24 B (CWI2+Ahn75) 1 B R 43 )
LT 56.13%F11 48.37%, ;X — 45 T ib— 10 T
A5 I A B R0 X KR R e 2R 1 5 A P B
IR 1 SR R
25 EAEFILEXNAKHKERBERN
AU

LATHFIZHA (CWI2+Ahn75)FHI(CWI2+Ahn109)
FEAAR A B AR AR R B, IR F 2019 4
5-10 H , 7E25 FIBRY LA /K ARS8 R T T4
HARIMHEENGRE . 8 JTIK, BT 2w
HEB R REFRR IR REL, LA
PRI, DR, SR IR 2% s 1 100
gttt 9 JJRXT H (] iy B S A T A T 1
giit, Z5RANE 4 s, M 4 il LUE #,
I G TR R N = PR BT — o R B B R AR S
M EIR, ORI 2 8%, s
FAI 9 Y A TR R A G . NRE R BT LR
F, 8 AFEAM =, KN XK
M ARBEREMR AR, Hihp
(CWI2+Ahn75)% & B ) Ab 32 i /)y DX 3

AR AT FROE W AE B R
2.6 Eitk Ahn75 1 CWJI2 St A EFEERE
A I8N FREYHDEE M

Bk Ahn75 F1 CWI2 XF 30 Fh A [7) R 50 9
J B A /NP R TS E An 3R S B . AFE 5
AT LLAE H, ERE Ahn75 Fil CWI2 X 30 NAS[R] A=
T/ INFP A 8 S A 380 8 B A v T R O
Ahn75 XFHE AT 14 FpAEIE I R AR B9 0 B R 1
50%, 1M CWI2 G 50% ) FF i i ik
16 i, XEELEREH], (Ahn75+CWI2)E &
BRI 791 X 7K 8 R R S TR A E /N R L T S B
PE, AT TR B AE WA 25 I e R

3 WREER

R s 1] 7 S ol A DX B A A A 7 S 1
SRFEERHEZ — RLATG LR S
FECAEE NI 5 7 R IR P, IOk 2
B AT R R R R . NI, METHE2
18 Y E X M Ak H R A Bl iR T BOK
figp PRk — B IADA ) AR B ol A 0 8 AT 7
TR T AEBIiG, S — RS R T IR R S
%o CHBPIFERY], BRI HIRBOR %
L 3 AT RUEE S fb A A 25 TN FH BT AR 208 Y
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5 B Ahn75 F1 CWI2 3t 30 F R EIFERTE
B A BB /N A ) S

Table 5 Inhibitory activity of Ahn75 and CWJ2 against
30 different physiological strain of Magnaporthe
oryzae

RRR B AEB/NE Ahn75 BT R CWI2 BT %

Physiological strain

Inhibition rate of Inhibition rate of

of Magnaporthe Ahn75 (%) CWI2 (%)
oryzae

TCYDI 56.10+£2.20 59.74+1.84
DN 45.27+0.65 51.5242.49
8 44.49+2.54 39.27+6.90
16 42.25+0.64 29.27+1.22
24 48.78+1.72 35.67+3.77
32 48.83+1.80 34.86+2.70
42 61.52+0.58 64.97+1.25
64 44.3041.79 55.56+3.12
72 60.27+3.06 58.21+0.78
74 56.67+0.88 53.93+1.59
78 56.88+3.31 50.00+2.02
81 59.76+1.33 33.3343.63
86 48.15+1.75 52.70+5.73
90 51.735.76 63.82+1.55
91 55.38+2.54 63.38+1.51
96 45.82+0.68 48.134.59
106 44.83+1.63 42.50+3.54
108 46.67+0.34 37.53+0.37
115 47.65+1.05 54.05+3.82
119 50.00+1.33 38.90+0.92
120 45.87+1.51 52.9442 .45
122 50.00+2.36 37.66+3.67
124 54.22+1.02 56.58+1.86
145 53.18+2.25 32.10+1.75
150 45.38+2.74 31.40+4.94
152 45.68+1.75 56.76+0.68
154 49.76+1.35 31.69+2.57
166 49.41+6.66 38.46+3.63
173 50.29+4.44 50.63+4.49
182 52.84+2.10 54.86+3.44

E28 R R N (T S 1T G T D 1 e
TP M FE, AR M
gk, NRRTSCTA T RE i, RS
2 MORREAE AR AR PR 4 R 2% b oy B 3R AT

5 PR RE I G [ D EL A 0 A PO M R R
Yy, TR Ahn75. Ahnl09, CZ133 L)
K ARVER FFFE CWI2 il MZC2, BIRTESE
BT, XS ANBRART I S B A 3
HAE 60%—90%Z (8], {HZ7E A AR F /N X 5
o, BT R RIUERN S AR, MELLIA B4
SR PURBOER . AR RN, B R A
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