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Abstract: This paper aimed to clarify the effect of different microbial agents on pepper blight and the influence of
rhizosphere soil bacterial community structure, and to provide a green prevention technical basis for reducing the oc-
currence of pepper blight. Six microbial agents, including Bacillus subtilis, Trichoderma harzanum, Pseudomonas fluo-
rescens and Streptomyces enissocaesllis were selected as the main research objects to study the effects on the control of
pepper blight and the bacterial community structure in rhizosphere soil under pot experiment by high-throughput
sequencing. A; (1x10® CFU/g of B. subtilis microcapsule) and A, (1x10® CFU/g of T. harzianum water-dispersed gran-
ule) had the best control effect, and the control effect was 85.58% and 81.97%, respectively, and others the control ef-
fects of A; (5%x10° CFU/g Pseudomonas fluorescence granules). The best control effect of A, (4x10° CFU/g S. enisso-
caesllis NBF715 powder), As (1x10™ CFU/g B. subtilis wettable powder), Ag (3x10° CFU/g T. harzianum wettable
powder) and A, (50% carbendazim wettable powder) was 47.17%, 49.12%, 30.60%, 39.86%, 25.83%, respectively.
Based on the high-throughput sequencing analysis, the bacterial community composition of pepper rhizosphere soil at
phylum level, different microbial agents increased the proportion of Proteobacteria and Bacteroidota, especially A; and
A, significantly increased the richness of Proteobacteria and Bacteroidetes. At the family level, the richness of Chiti-
nophagaceae, Steroidobacteriaceae and Micrococcaceaee were improved by microbial agent treatment, and significant
difference was found between A; and A, treatments. The total number of bacterial OTUs and the number of unique
bacterial OTUs in the rhizosphere soil of Capsicum treated with A, A,, A;, Ag (treatment of inoculated P. capsici) and
CK (water) were analyzed by Venn diagram. The total number of bacterial OTUs and the number of unique dominant
bacteria in the rhizosphere soil of capsicum increased in the A; and A, treatments, while the richness and diversity of
soil bacteria decreased in the A treatment. In conclusion, the control effect of A; and A, on pepper blight was more than
80%, and the richness and diversity of unique dominant bacteria in the rhizosphere soil of pepper increased, and the
ability of pepper to resist P. capsici infection was enhanced. A; and A, could be used as agents to control pepper Phy-
tophthora blight. At the same time, the use of carbendazim reduced the richness and diversity of soil bacteria, and the
pathogen could invade the root of pepper more quickly after the reduction of microbial diversity.
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Tab. 1 Origin of test samplein different treatments

%i*5 No. Kb Treatment & Content 5% Form HKIR Origin
Ar AREZRSAT 1x10° CFU/g B KL R A B A R
Az MR AT 1x10° CFU/g 7K 53 BORL AR A R B R
Az PGP NAT 5x10° CFU/g O 51 AR A R R R
Ay REBBET T NBF715 4x10° CFU/g bl BBUE R A YR PR
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21 ANEREYEF X HRBZ R ESR
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Rk 81.97%; AR fEECh 48.33, BhiA
RN 47.17%; AL KbFRRGIEFE R 46.67, DGRk
RN 49.12%; AsKEFRFRIETEECH 63.33, BHiAAL
Rl 30.60%; AgbHNEIHTEECH 55.00, BFiifnak
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Tab. 2 Control effects of different microbial agents
on pepper Phytophthora blight

b BRI

Dissase JRNGECE UIREEYE S
Treatment incidence/% Diseaseindex Control effect/%

A 16.67 13.33 85.58+5.81
A, 16.67 16.67 81.97+£5.25
Az 50.00 48.33 47.17+2.74
Ay 50.00 46.67 49.12+1.40
As 66.67 63.33 30.60+2.58
Ag 58.33 55.00 39.86+2.72
A7 66.67 68.33 25.83+2.13
Asg 100.00 91.67
CK 0.00 0.00

22 ARWMEDEFINRE T EARFHELE
bl

221 AMRFREFEME SHE A~Ae LB HIFN
HR PR 4 8 ) 41 1 Ace 45 %X .Chao 1 45 % il Shannon

FEHR ST A (Z WA ) , il Simpson 1§
B EMET A7 BR, I H H A A P i ) Ab B 2
MR EES (£ 3) o ARINTFEHEAER
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A= 0 TR R BRSO i R AT Bl 4 AN B T 8
PE R HBUR PR - A ) Z e, i H AR T
o E R AR E
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SRR LB, AAe (RUEDITER ) . Ay
(ZWR) . Ag (HRUERHR ) . CK IR
PR Br - e v A e A am T 147 124~ (B 1)
Hr, 25 ETT ( Proteobacteria) 40 5 e,
R RETE 31.72%~37.73%2 ] 5 HA LS4 8 ik
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(B ) 7 b 25 S AN Ko EAS [R) G A 40 T ) Ak 3 g
= TSR] BUFFE ] ( Bacteroidota) 1 /7 L,
JUHR ALF A b B 2R TARIR ] L BT
W FE R RIS Ay AbBEEACE T i 4w ]
( Patescibacteria) . JEEERF ] ( Firmicutes) . Il
FRATT. ZFHHU ] ( Gemmatimonadota) .
] ( Myxococcota) 1 /5 He, HeH i 4 1)
M) TS, 4R T] (Chloreflexi ) | J&
BETRT] . UFFRATT. 2R ] . R id T T
i RTAC 2
223 A THHEKFHHRB ARSI HLTFR
SR HIR B 2), Ar~As( TAEIE )
A; (ZWER) | As (BIMUZER R ) . CK AbBEW
BIABAR b P 4l i HE KT 1% 48 34540 v )
A 164, A /N T 1% KK E RN LA others
#m) o HhwEEAHEF (Xan thobacteraceae )
bR, WREETE 5.36%~7.80%z (A, ifi HE 1
MR iR E R ( Thermo monosporacese )
% ¥ #9 # B} ( Micromonosporace ae )
Rhizobiales Incertae Sedis . #f ¥ ity % Bl ( Gem
matimonadaceae ) . Devosiaceae, # Ul ( Ther-
momicrobiaceae ) . ¥ F+ii ¥ # £l ( Rhodanob-
acteraceae ) | 22 F+ ( Hyphomicrobiaceae ) .
H RS B & B ( Sphingomonadaceae ) . 253K
HF} ( Nocardioidaceae ) 7F A1~Ag. Ag. CK b3
Z I 2 AR,

A~Ac 5 A;. Ag. CK ZcHEAHEL, EREJLT
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Tab. 3 Effect of different microbial agents on soil bacterial diversity index in pepper rhizosphere

Qb3 Ace 851 Chaol #5 %% Shannon #& %% Simpson 54X il
Treatment Ace index Chao 1 index Shannon index Simpson index Coverage/%
A 3322.33+116.84% 3261.57+83.04% 6.18+0.05" 0.006+0.0004° 97.5
A, 3268.24+31.32% 3232.75+17.93% 6.19+0.08% 0.006+0.0006" 97.5
As 3269.54+84.19% 3296.51+113.25% 6.15+0.09° 0.006+0.0006" 97.6
A, 3112.49+242.46%® 3103.11+243.69® 6.12+0.11° 0.0060.0007° 97.6
As 3118.66+95.33% 3100.89+79.07% 6.07+0.09° 0.007+0.0006° 97.6
As 3368.92+107.56" 3335.44+31.51* 6.20+0.04° 0.006+0.0010° 97.4
A7 2908.68+143.39° 2909.65+82.68" 5.73x0.17° 0.013+0.0046% 97.6
As 3257.20+£131.05® 3264.96+229.18° 6.21+0.07% 0.006+0.0004" 97.4
CK 3314.82+29.59% 3314.78+51.77° 6.14+0.06* 0.006+0.0011° 97.5

E: FFIAR/NEG R RN b PR 25 55 B 3% (P<0.05) .
Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Fig. 1 Bacteria structure distribution at phylum level
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Fig. 2 Bacterial structure distribution at family level
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925 B R DI IR) 5 R PR o R 82 g ) S A

Aq

B 3 AEANEME OTU 432 /KTE Venn B

Fig. 3 Diagram of Venn on OTU level of bacteria
in different treatment
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HRAIET 30 MRARE BT B B 1 BEAT
Bitstray, Horp 17 BReOM A —E R (RRARE
B, PACTIRE 3 d JEHE %R 0.09%~68.99%,
M AR T H G 30d 2By AU 8 17.90%~
71.70%, ZMF5E 4G RR, AR R A [F) AR Y
B RCRAAE 225, X ] fig 5 HoA: i as AL R bk 5
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FINVEY e PG bR B, KA BORLH B 25 5
HEAAE SR BRI p IR AR, EH IR E
EAC A R ZE AR B RO B T R AR S (R
2022 4E 9 A A% ) ) BT S0, AT
PERF & o 79.8%, KA ECRIF L 7.1%, 2iF
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T T R A B ) H B — RN ]
| IS N = 80O ¥ A R e st /Ny B bt Bt )
FASCIEREAIF ST, 30 3k 3 770 28 A AF A R i ) 2R
BRI, BEEEY A ER BRSO, %
RHAE = AR . ABESE T, Aq (1x10° CFU/g A i
FEHFT R AR ) A A, (1x10% CFU/Ig ISR
B K BRI ) Ab AR T A 4 Rl P
FR A B 0 25 R e R A, R R A B B R A
B R AN 2GR R AL — A G . A I A b
HEA B BRSO, Bisiidik 80%LL 1, A
Kb 255 2k B 45RO ] 1x10™ CFU/g A 1 2E 7T
BRI 7K 43 BBORE 791 388 3k 2 AR X 48 X SRARUE s 1E AT Bl
1, BisiCh 86.67% 45 A . Ay Kb BRI B 5L
sk B BTHI F 5.43x10% CRU/g A 1 AT 38 M K 341
XoF FHMURE IR [ Bl 16 R  83.89%I1 25 S AR 24 .
O B AR A P B RS AN LA B A 1) 25 30 R
P, Nk A R E Y 2R R,
g SR RE A B AT D3 i i 0 RUA A
WV B 2L RIS AR 0 2550 20K 1 3k 1 B 4
ERRCREEE, R w0 i A
T, &It FH A 2 B R RIS PR B B R il
BRI 22 ol A 0 B0t I 4 S A8 2 P 1) A K
B, I R AR BB B B AR R (A e o 3k S AF
R GARM LR —5, 2 EFIAER &

R BT AR, [FIRTABEF AT T A (Al
FZFFFE ) « A (BRAEHRE) . A7 (ZHR)
il CK AL BABAR PR 3 b 40 R 1] . BT
FEE, TR OTU FfEsf K4iE OTU,
KA AL A BRE, 7RI TR B at e T4
JE T '] ( Proteobacteria) . #1415 ] ( Bacteroidota)
M Fm R, ZHANG SEUN % MR IR 2R I T 4%
B b 1 19 78 2 1 ( Proteobacteria ) H1 48, AT &
( Bacteroidota) , ‘B A TAEAN il Ji B 0T PR3 Jofp
TH AT 52 PR R FEOCHEVE T s TERHKOF B
fiiEk 7 B Micrococcaceae ) . I JL T i g £+ Chiti-
nophagaceae ) #1325 [# % T & £} ( Steroidobac-
teraceae) WFEEE; 5 CK AbHIAHLL, BRKH
. H# B ( Nocardiaceae ) #11253% < X 2 #} ( Nocardi-
oidaceae) M F& B ; TIEANTE L OTU = Fldy
AR OTU F ¥ & T A7 CK B, 256k 214
AEBRAYBIARCR , A0 A OTU A4S A 1Y OTU +
WM PR, HOR T BB B
WRYMEE T BEAh, A74bBE, PHERECT 14
B A OTU FIERA 1) OTU F & E ML REE, X
5 ANDREOTE #3545 AR, Al R 5
o, AbSRAR 25 A P AR o R Y AR
ZREVERRAG, ST =R, e 2R
WIS, R R RE A8 BT et A RAEYIR A

4 Z5if

1 x 10° CFU/g i % 25 760 FF B Tk 2 0 50 F0
1x10° CFU/g My 9% AT 1 7K 43 BORE 39 X S ABUE s
BEIFEIBEIRECR, BRI 85.58% 1
81.97%, i FHJE AN T BAUR B 38 kA7 A48
PR AR, FEE DA N R A
o AT e SRR TR P A R EALE . kR 2
FIZ R JG AR T S0 0y 3 5 B LR,
Y0 FH AT BE 2 1 A - SR A TR A SR
SEREAR, HIERCAEASM, SRR RET R e
B R SR . AR GAAE AR SR T
FERE, A JE KT Rl B ZE AT BRI IR B e
Yo R ) A 2% 39 A 2SR v (g g FAF T, LA
HE— R 3 B s s R R B AR S Bl s LB

S 7% STk

(1] EWAR, BRES, BNR, S8R, SR w ke Rk
516 % S Y E RIS REL]. LT b 2, 2016(11);



5 6 30

FEAKRAE AN [ 40 T 700 68 SR i 7 4 R B - S 0 o A v 45 4 14 52 T

1221

(2

(3]

(4]

(9]

(6l

(7

(8]

(9

199-203.

X1'Y D, CHEN G H, XIEB Y, PEN H X. Reseach progress
of global spread, damage and biological characteristics of
Phytophthora capsici[J]. Northern Horticulture, 2016(11):
199-203. (in Chinese)

B, LY, MW, B, . ORBUEE
(Phytophthora capsici) X} BRI R J1 - BIF5E[]. S
B4R, 2012, 42(4): 431-435.

LI P,JANGT, GAOZ M, QI R D, WANG T. Pathogenicity
differentiation of isolates of Phytophthora capsici to pep-
per [J]. Acta Phytopathologica Sinica, 2012, 42(4): 431-435.
(in Chinese)

LEM, W, AW, EhE, XM, R, RIS
BRORIEE 3 B R 1 K B i iR o ke [J]. IS, 2020,
33(9): 7-11.

PENG Y M, HUANG L Z, PEI D L, HAN S, LIU D M,
ZHOU Q F, ZHU X Q. Pathogenic factors and integrative
control of pepper Phytophthora blight[J]. China Cucurbits
and Vegetables, 2020, 33(9): 7-11. (in Chinese)

WmA gt R, ERG R S, RS
2021[M]. dtmt: FrE ST i, 2021

Hainan Provincia Bureau Statistics, Survey Office of Na
tional Bureau of Statistics in Hainan. Hainan Statistics Y ear
Book 2021[M]. Beijing: China Statistic Press, 2021. (in
Chinese)

KIM K D, NEMEC S, MUSSON G. Effects of composts and
soil amendments on soil microflora and Phytophthora root
and crown rot of bell pepper[J]. Crop Protection, 1997, 16(2):
165-172.

JANG Y A, YANGEY,CHOMC, UM Y C, KOK D,
CHUN C H. Effect of grafting on growth and incidence of
Phytophthora blight and bacterial wilt of pepper (Capsicum
annuum L.)[J]. Horticulture Environment & Biotechnology,
2012, 53(1): 9-19.

KR, W, B, Wk, R4E, fal. YRz
BB IR IF TR [ J). 424, 2020, 59(7): 473-476.
GUAN X X, SUI CL, LI JH, CHEN Z F, WU W, RAN C.
Research progress on biological pesticides for control of
pepper Phytophthora disease{J]. Agrochemicals, 2020, 59(7):
473-476. (in Chinese)

W, EhHE, B AR R AAT R B R B T
HERE[J]. A 2EE R, 2020, 36(15): 123-129.

YEM S, MA Y, HUANG Y J. The control of pepper blight
by Bacillus spp.: research progress[J]. Chinese Agricultural
Science Bulletin, 2020, 36(15): 123-129. (in Chinese)
Wi, Fr, AR, SRER, AOCE. RERAEDB
VA BRI B ST R[], BACAR O BB, 2015(19):
127-129.

(10]

(11]

(12]

(13]

(14]

(15]

[16]

YANG W R, XING D, PENG G H, ZHANG A M, FUW T.
Research advances on biocontrol to Phytophthora capsici of
pepper with Trichoderma[J]. BLAL 4l Bl 57, 2015(19):
127-129. (in Chinese)

SR, A L BRSO R L s I T O AR
WZ60 (1) H i) By i ik Ee [J). #9254, 2008, 29(1):
106-108.

ZHOU C P, ZENG H C. Field control test of an Actinomy-
cetes strain WZ60 against Capsicum blight[J]. Chinese
Journa of Tropical Crops, 2008, 29(1): 106-108. (in Chi-
nese)

WO, g, SR, SRR, AOKIL. KRE—HEYE
PEDLHI BT kR [J). T EAESIBIR =R, 2017, 33(3):
408-414.

XU W, HUANG Y Y, HUANG Y L, JA ZH, SONG S S.
Advances on mechanism of Trichoderma—plant interac-
tion[J]. Chinese Journal of Biological Control, 2017, 33(3):
408-414. (in Chinese)

X, PN, 2638, BRI FPRA B TEBRBUR R e 5
A K H AR A BA 1. P E R R T 4R,
2020, 22(5): 106-114.

ZHAO X L, TAO G, LOU X, GU JG. Colonization dynam-
ics of Trichoderma hamatum in pepper rhizosphere and its
biological control against pepper Phytophthora blight[J].
Journal of Agricultural Science and Technology, 2020, 22(5):
106-114. (in Chinese)

YANGM M, XUL P, XUEQY, YANGJH, XUQ,LIUH
X, GUO J H. Screening potential bacteria biocontrol agents
towards Phytophthora capsici in pepper[J]. European Journal
of Plant Pathology, 2012, 134(4): 811-820.

XVH, T, BEARE, REDME, R, EFAE, B5EE. 5t
) b DX A B T 40 8 6 5 M O 2R i R VR L)L T
H)2Fal R, 2019, 46(4): 741-751.

LIU Q, LI S,LIANG CK, ZHANG H H, WU J, WANG JF,
RAN X Q. Isolation and identification of Trichoderma spp.
against Phytophthora capsici[J]. Microbiology China, 2019,
46(4): 741-751. (in Chinese)

WKEE, BRATEE, Bk, S, XVE, ks, Rk
A2 977 TR ) 22 200 288 2 AT TR0 SRABUR B - R A B T E R 1152
WL, FEPIERYT, 2020, 46(2): 135-142.

HANY Q,CHEN X J,LUOL,JNDC,LIUY, ZHANG Z,
ZHANG D Y. Effects of the biocontrolagent Bacillus po-
lymyxa on the bacterial community in the rhizosphere of
pepper[J]. Plant Protection, 2020, 46(2): 135-142. (in Chi-
nese)

BN, BOR, WEER, AR, TR, BRE 2 Fiik#
A VR 7 5 7R 5 B LA T ol 350 T SR 995 B A SRS [].
MR FER] 2, 2021, 44(4): 460-464.



1222 A AR F IR W5 44 %
HU JK, HUANG R, HUANG R R, ZHU Z Y, WANG Y, 2000,10(1): 227-246.
ZENG Q H. Study on control effects of two chemical fungi- [24] BGAR, K=, B, ELL, R, BB AE A

[17]

(18]

[19]

[20]

[21]

[22]

(23]

cides and Trichoderma spp. as well as their combinations on
pepper blight[J]. Biological Disaster Science, 2021, 44(4):
460-464. (in Chinese)

FEWAR, BRELE, N5, AR, NIRRT B
FERR M PHEEM. JLrFE 2, 2016(21): 115-119.

X1Y D,CHEN G H, XIEB Y, PENG H X. Control effect of
different Trichoderma spp. isolates on Phytophthora cap-
sici[J]. Northern Horticulture, 2016(21): 115-119. (in Chi-
nese)

WELA, AT, ThH, BOE A AR MR
FEIR B PR RO MR A ). Yol 74k,
2019, 35(4): 811-817.

YEM S, YU JF MA Y, HUANG Y J. Effects of different
microbia inoculants on pepper blight suppression and soil
propertieqJ]. Jiangsu Joumal of Agricultural Sciences, 2019,
35(4): 811-817. (in Chinese)

IZUT, A, BRAZE, JroR, EORERI. BARURN BT B IR
OB TE B A T BE AT [ YLV A KA 4R, 2017,
39(4): 691-698.

HEL G, ZHOU Y S, CHEN X J, FANG R, MA H G. An
analysis on resistance of pepper germplasms to Phytophthora
blight and disease rate[J]. Acta Agriculturae Universitatis
Jiangxiensis, 2017, 39(4): 691-698. (in Chinese)

XL, FAME, SERT, ARG, ZEHENI, Eoote. M2
VEXRSH B IR E MRS ). PR3, 2022,
43(3): 597-605.

LIU H, WEI B H, DANG K K, PENGJW, LI JG, DONG Y
H. Effect of deep vertical rotary tillage on microbial commu-
nity in sugar cane soil[J]. Chinese Journal of Tropica Crops,
2022, 43(3): 597-605. (in Chinese)

VEVTIE, 5850, (LZsHm, EIh, B2, Fimh 5
X HAR B 5 A W22 PR B Al i BV S R sl ] [l
2244, 2020, 47(2): 253-263.

PANG SC, GUO S, REN K Y, WANG S S, YANG S D.
Impact of grafting on soil microbial properties and bacteria
community structure in tomato rhizosphere[J]. Acta Hor-
ticulturae Sinica, 2020, 47(2): 253-263. (in Chinese)

i A E Z#H/R B J AEMEEME: W& S5TP5ET
Hr[M]. #F, BRI, B duat Bt
2019: 49-50.

MAGURRAN A E, MCGILL B J. Biological diversity: fron-
tiers in measurement and assessment[M].//HAN B P, GUAN
Z Y, YANG Y (Trandated). Beijing: Science Press, 2019:
49-50. (in Chinese)

CHAO A, WANG W H, CHEN Y C. Estimating the number
of shared species in two communities]J]. Statistica Sinica,

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32

0 1 5 S HCRL[T]. TP RIS, 2019(1): 65-69.
ZHAO Y S, ZHANG L, SHENG H, YUAN H, ZHOU Q.
Screening, identification and control effect of a biocontrol
bacteria for pepper Phytophthora blight[J]. China V egetables,
2019(1): 65-69. (in Chinese)

RER, TBP, B, MLl B LE B iR BRI
FEibIE[. KITER3E, 2013(8): 1-4.

ZHANG A M, XING D, YANG W R, YANG H. Research
progress on biological control technology for pepper Phy-
tophthora blight[J]. Journal of Changjiang Vegetables,
2013(8): 1-4. (in Chinese)

IR, DU, R, BT, A RRE R 2 AT B
TB2 B RIG P BTi7s T AR BT 1 AR LTI ]. $4
HiTEYI2¥4#, 2010, 31(10): 1813-1820.

QIU S X, RUAN H C, SONG M X, HU F P. Biochemical
mechanisms of the resistance induced by metabolites of
endophytic Bacillus amyloliquefaciens strain TB2 to sup-
press pepper fruit Phytophthora blight[J]. Chinese Journal of
Tropical Crops, 2010, 31(10): 1813-1820. (in Chinese)
BERENDSEN R L, PIETERSE CM J, BAKKERPA H M.
The rhizosphere microbiome and plant health[J]. Trends in
Plant Science, 2012, 17(8): 478-486.

H/INEE. AEREZEAUAFTE BS193 X BUHLEE I A= B R F
HATHALRIPIHED]. f: R ok, 2017.

XIAO X L. Biological control and mechanism of Bacillus
subtilis BS 193 against pepper Phytophthora blight (Phy-
tophthpra capsici)[D]. Fuzhou: Fujian Agriculture and For-
estry University, 2017. (in Chinese)

XWRAe, B, SKIEN, o0, AABEYA R
RIS R[] RZy2F244R, 2014, 16(5): 497-507.

LIU Z H, LUO Y C, ZHANG D J, LI Y G. Research pro-
gress and prospects of microbia pesticide formulation for
plant disease control[J]. Chinese Journal of Pesticide Science,
2014, 16( 5): 497-507. (in Chinese)

ZEF5 W, HE I AR TR RIS 2T T R R0 A B ) % [
WIR[D]. L FEZRBET R2E, 2012,

LI X M. Studies on the formulation of biocontrol agents
Trichoderma harzianum T4 and Bacillus subtilis B99-2 and
biocontrol in the green house[D]. Shanghai: East China Uni-
versity of Science and Technology, 2012. (in Chinese)

MA X, WANG X B, CHENG J, NIE X, YU X X, ZHAO Y
T, WANG W. Microencapsulation of Bacillus subtilis B99-2
and its biocontrol efficiency against Rhizoctonia solani in
tomato[J]. Biological Control, 2015, 90: 34-41.

Ze, SOk, shloe, EEE, UL X0 BRI
W53 e S HAEAR 25 G b FH ). AR 245224k, 2014,



5 6 30

FEAKRAE AN [ 40 T 700 68 SR i 7 4 R B - S 0 o A v 45 4 14 52 T

1223

(33]

(34]

(35]

(36]

(37]

16(5): 483-496.

LI B X, ZHANG D X, ZHANG C G, GUANG L, WANG K,
LIU F. Research advances and application prospects of mi-
croencapsulation techniques in pesticide[J]. Chinese Journal
of Pesticide Science, 2014, 16(5): 483-496. (in Chinese)
RN, R FERORTEAR 2550 B iy T[], BRARAE T,
2000, 20(2): 10-14.

GAO D L. Applications of microencapsulation technologies
in pesticide formulations[J]. Modern Chemical Industry,
2000, 20(2): 10-14. (in Chinese)

e, EAR. AT T S A K S ORI BRI K H TR
NFSCRI. H EA PP IG#4), 2020, 36(2): 241-248.
PEI W L, WANG W. Preparation and field efficacy of chla-
mydospore water dispersible granule of Trichoderma har-
zianum[J]. Chinese Journal of Biological Control, 2020,
36(2):241-248. (in Chinese)

HrAe N RIFIE RO R AR AR 25 K€ . R 2515 B
W A R R 43 4% ) [DB/OL]. [2022-09-27]. http://www.
chinapesticide.org.cn/.

Institute Control of Agrochemicals, Ministry of Agriculture
and Rural Affairs, the People's Republic of China The ef-
fective components query on Chinese pesticide information
network[DB/OL]. [2022-09-27]. http://www.chinapesticide.
org.cn/. (in Chinese)

BOREF, BhaR, KGR, EEE, iR, HURE, Sk,
W B SC. B 2T B K A3 HORE R By 1R S ABUEE s YRR
KT HRU AR EME ). bl B4, 2015, 54(19):
4737-4739.

HUANG D Y, YAOJW, ZHU Z G, CAO C X, LONG T,
YANG N N, HU H T, YANG Z W. Controlling effect of
Bacillus subtilis water dispersible granule Phytophthora
blight and its growth — promoting effect on pepper[J]. Hubei
Agricultural Sciences, 2015, 54(19): 4737-4739. (in Chinese)
KA. B IAFHABUEE I Y A B B Ak W 0 18 K A= I
FI£[D]. FIN: WL, 2015.

(38]

(39]

[40]

[41]

[42]

ZHANG L. Antagonistic compound screening and biocontrol
agent preparation of Trichoderma spp. for controlling pepper
blight[D]. Hangzhou: Zhejiang University, 2015. (in Chi-
nese)

FHE, XIEH, TR, ARARET, A, EE, XK. B
a5 ASD X BRASUEEIRAR PR EL I B RF25 1 K LSRR Y 52
W), HhE L YIBA AR, 2021, 37(4): 796-803.

WANG H, LIU L, HUANG Y F, ZOU C L, ZHAO Y,
WANG Q, LIU C Y. Effects of Aspergillus flavipes ASD on
the structure of rhizosphere fungi and function of soil in-
fected by Phytophthora capsici in pepper[J]. Chinese Journal
of Biological Control, 2021, 37(4): 796-803. (in Chinese)
RIME D, NAZARET S, GOURBIERE F, CADET F,
MOENNE-LOCCOZL Y. Comparison of sandy soils sup-
pressive or conducive to ectoparasitic nematode damage on
sugarcane[J]. Ecology and Population Biology, 2003, 93(11):
1437-1444.

I, W, WTHE, R, BRI A B Rk B O
T M T BRAUR R AW X R 5[], PYdb R MR
T2 ER (H SREL#R), 2007, 35(6): 141-146.

TU X, XUE Q H, ZHANG N Y, NIU X L. Screening
bio-control actinomycetes to control pepper phytophthora
blight and the impact of microbial population of pepper's
rhizosphere{J]. Journa of North west Agriculture and For-
estry University (Natural Science Edition), 2007, 35(6):
141-146. (in Chinese)

ZHANG Z Y, XIAOY S,ZHAN Y B, ZHANG Z Q, LIU Y
Z, WEI' Y Q, XU T, LI J Tomato microbiome under
long-term organic and conventional farming[J]. iMeta, 2022,
1(3). https://doi.org/10.1002/imt2.48.

ANDREQOTE F D, PEREIRA e SILVA M de C. Microbial
communities associated with plants: learning from nature to
apply it in agriculture[J]. Current Opinion in Microbiology,
2017, 37(7): 29-34.





