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Insecticidal activity and control effect of different biological preparations against Meloidogyne incognita

LI Yunchao', LI Hongtao", JI Hua', LI Junhua', LI Chaonan"?, ZHANG Li', JIN Xiaoyan®

(1. Institute of Biotechnology and Food Science, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang 050051, China;
2. College of Plant Protection, Hebei Agricultural University, Baoding 071000, China; 3. Sino Green Agri-Biotech Co. Ltd., Beijing
102101, China)

Abstract: This study explores the insecticidal activity and control effect of different biological agents on Meloidogyne incognita. Ten
Bacillus species and two kinds of Prunus armeniaca (apricot) shell wood vinegar were isolated and cultured in our laboratory and were
tested for their insecticidal activity screening against Meloidogyne incognita. The control efficacy of the selected agents was verified using
greenhouse pot—grown and field—grown tomatoes as testing plants. The indoor bioassay verification test showed that the fermentation broths
of four Bacillus strains and the wild P. armeniaca shell wood vinegar had good poisoning effect on Meloidogyne incognita. The corrected
mortalities for the Bacillus fermentation broths were 84.9% for strain XYG169, 100% for BMT295, 97.9% for strain BMT256, and 80.7%
for the YLT74. The corrected mortality rates of nematodes with 100—fold, 200—fold, 400—fold, 600—fold and 800—fold diluted solutions of
P. armeniaca shell wood vinegar were 100%, 100%, 92.8%, 65.4%, and 42.5%, respectively. The pot experiment in the greenhouse showed

that the control effect of the 300—fold solution of P. armeniaca wood vinegar added with 4 g of BMT295 powder was the most effective, with
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a relative control effect of 74.00%. The field experiment showed that the same treatment of 300—fold solution had the best control effect on

Meloidogyne incognita, with a relative control effect of 64.54%. The results of indoor bioassay and pot and field experiment revealed that

the BMT295 powder mixed with P. armeniaca wood vinegar had a noticeable control effect, which could be used as a biological nematicide

for further field experiment and popularization.

Keywords : tomato root—knot nematode disease; Meloidogyne incognita; biological control; Bacillus; wood vinegar
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A IEFE T A 5] K 85.6% F1 42.4% ; T #& BMT295
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R1 AREEMHFLEXNEAREERNFE
Table 1 Toxicity of different medicament treatments against

Meloidogyne incognita

b= e e LR IESET-
Serial X Nematode corrected
Treatment Concentratlun .
number mortality/%
1 XYG169 4x10° CFU -mL" 85.6abc
2 XYG169 2x10* CFU-mL" 42 4ghi
3 BMT112 4x10° CFU-mL" 49 8efgh
4 BMT112 2x10* CFU - mL™ 30.1ijk
5 YCG39 4x10° CFU-mL" 64.1de
6 YCG39 2x10* CFU - mL™ 49 4efgh
7 YCG47 4x10° CFU-mL" 43.1ghi
8 YCG47 2x10* CFU - mL™ 30.1ijk
9 BMT295 4x10° CFU -ml." 100a
10 BMT295 2x10* CFU -mL™ 47.6fgh
11 BMT238 4x10° CFU-mL" 35.8hij
12 BMT238 2x10* CFU -mL™ 15.8k
13 BMT256 4x10° CFU-ml" 98.2ab
14 BMT256 2x10° CFU-mL™ 75.4¢d
15 BMT193 4x10° CFU-mL" 65.0de
16 BMT193 2x10° CFU -mL™ 27.0ijk
17 YLT74 4x10° CFU-mL" 83.8hc
18 YLT74 2x10° CFU - mL™ 51.9efeh
19 BMT204 4x10* CFU-mL" 55.5efg
20 BMT204 2x10* CFU - mL™* 28 2ijk
21 T N i B2 100 1% 100a
22 WA FEA T T B 20017 99.8a
23 1A FEATE T 400175 92.2ab
24 1A FEAT T 600175 61.9def
25 ITECT NI T F% 800 1% 41.2ghi
26 REHINATEAREE  FikE 10065 51.9efgh
27 KETILEERERR TR 20015 22.7jk

TE BRI R T 285007 , T S-N=-K i 0 B(E HEAT S 34k 1
8o MBI NG FREFR R A PR 25 5 8 2 (P<0.05) . R,

Note: The data were analyzed by one-way ANOVA, and the
significant difference was compared between the means using S—-N-K
method. Different lowercase letters in the same column indicate significant
differences among treatments (P<0.05). The same below.
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7 100% .99.8% .92.2% .61.9% F141.2%,

2 PN A I B8 S0 (6 2) e BH , AN [a] A W il ) Ak
FEXT R AR S LR I 22 5 W . AR R TR R
W R O AR 2 A B B R AE A, o
XYG169 4x10° CFU - mL™" B ¥ £k B IEBE T % K
84.9%; BMT295 4x10° CFU - mL™" 18 W £k d B IE BB T
%4 100% ; BMT256 4x10° CFU - mL™ [ ¥ £k U 1 58
T-% 4 97.9%; YLT74 4x10° CFU - mL ™ [ R £k A1 A% 1F
BT 3R 80.7% 1L 56 A VOGS e 7 MR 245 2k e L
R0 RE A VE T, Hod ol 2 58 R T R R 100,

R2 ANEEWHEIFIALE IR & RS EWIE
Table 2 Verification of toxicity of different medicament

treatments against Meloidogyne incognita
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I 4 oAb H R 5 0N 29.79,, FHX B RR 64.25%
LA 58 AT T 300 4% 18 Ak B A9 95 1 48 £5h 35.71, A
XA 57.14% . 45 b B BMT295 #3571 4 g+111 7%
FEARBE W 300175 7 400 mlL AL T Y B % fe £ , o 545 2k
4 21.67 , AHXF B R F] 74.00%
2.3 HiB AR L

t 2% 4 FME 2 0 LLA H, 535 K0T B E , 4 F i
FRIRE R AL 25 2 dug B — € I BB ROR , bt
HEC20 50 “ o) 32 25 7 P AR 465 £ TR R0 AR 6T B R
56.09%; 11 75 5¢ A it ¥ 300 435 ¥ Ak FE AR X 57 %500
50.06% ; BMT295 #5377 (1 AHXT Bl 554 54.70% ; BMT295

Serial A3 W . Nematode corrected A PR AL v (~r s P = >
number Treatment Concentration mortality/% 93 7510+ LA 5 AR T VR 300 5 ¥ b BB fe 4t AR X B
1 XYG169 4x10° CFU-mL" 84.9¢ N 64.54% .
2 BMT295 4x10° CFU -mL" 100a CRAE A I S | 3R S 00 A [R] B0 45
3 BMT2S6  4x10° CFU-mL." 97.9a BMT295 M) 781 1 111 75 7% A il v 3625 o ) 37 32 20 1
! R A vl N TR A A SR TR
5 LA SEAR B TR T B 100435 100a
6 INEFEARNR  WR2004% 100a 3 iTig
7 A FEAR B T & 400 5 92.8h \ i
. AR FRE600LE 65 40 Az ) A 4 ) 2 s 3 e LA P ik D T 7Y
9 IS AR W S004 4.5¢ S TAREAY I v=h 71 N (EN S e o= 5718 i v -
3 AEEYHFISENEHREL RFFEHR
Table 3 Control effect of different medicament treatments on Meloidogyne incognita
Jrs b3 R S I HE R AHXTBIA AR
Serial number Treatment/(g*#£™") Incidence rate/% Mean disease index Relative control effect/%
1 MRS g 100 31.25 62.50d
2 MY FELRT6 g 100 25.00 70.00b
4 BMT295 #5512 ¢ 100 33.93 59.29¢
3 BMT295 #3751 4 ¢ 100 29.79 64.25d
5 LA FE A BE 300 1% 400 mL 100 35.71 57.14f
6 BMT295 #3372 g+11I 75 52 AR 300 F5 400 mLL 100 27.38 67.14c
7 BMT295 #357 4 g+11I75 52 ARSI 300 F5HE 400 mL 100 21.67 74.00a
8 T KX R 100 83.33 —
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BMT295 #3714 g KO I8 BMT295 #3371 4 g+ILIFF 52K/ LA 7S AR 300 1K
BMT295 powder 4 g Control W& 300 57 Mountain apricot shell wood
BMT295 powder 4 g+Mountain vinegar

apricot shell wood vinegar
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Figure 1 Effect of different biological agents on root knot nematode control

TH 7K H] TR F AR U A 2k B R BMT295 #5337+ L A 7 AR i
Control "Micro material is beneficial" anti root BMT295 powder + mountain apricot
knot nematode agent shell wood vinegar
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Figure 2 Control effect of different treatments in the field
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