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Control effect of different pesticide types on root-knot nematode in mel-

on seedlings

YANG Tian', MA Hefang', WANG Xiang', WENG Aiqun’, ZHANG Wan’, MA Jianxiang'

(1. College of Horticulture, Northwest A & F University, Yangling 712100, Shaanxi, China; 2. Jingyang County Vegetable Industry Ser-
vice Center, Jingyang 713700, Shaanxi, China)

Abstract: In order to screen out excellent pesticides for controlling root-knot nematodes, eight pesticides from four differ-
ent types were selected for treatment of melon seedlings infected with root-knot nematodes. Growth index, the enzyme
activity of leaf antioxidant system, the reduction rate of insect mouth and the change of root knot index were measured
and compared, using normal irrigation and no pesticide applicaiton as the control group (CK). The results showed that
compared to CK, pesticide treatment effectively alleviated the damage caused by root-knot nematode to melon seedling
growth, enhanced the activity of peroxidase and superoxide dismutase superoxide dismutase in the leaves, while reducing
the activity of catalase, as well as the content of malondialdehyde , hydrogen peroxide and the rate of superoxide anion
production. Among the treatments, the 41.7% fluxamide treatment achieved a nematode reduction rate of 92.87% and a
root-knot control effect of 60.79%. Comprehensive comparison showed that the optimal dosage for each melon seedlings
was 2.5x10° mL of 41.7% fluxamide, followed by Bacillus cereus (effective 1x10" CFU - g')at 0.125 g, and Trichoderma
harzianum (effective 1x10"°CFU - g") at 0.125 g. The results of this study can provide a reference for pesticide selection in
production practices.
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PEE RS BN T T 6 5, J& T 4% 28 3 Bz AU
JN, FhF A T8 R KA BRA R AL,
HB AW BE R N IR 5 0T B (Paecilomyces lilaci-
nus) CHROEHE 1x10°CFU- g ) MK AT (Trich-
oderma harzianum) (5 30E W2 1x10°CFU-¢g ') ,
TR AR T )L R I R 2 AT B (Bacillus cereus)
(A R H L 1x10°CFU - g ) A5 = 4 2 AT 1 (Ba-
cillus thuringiensis) CH RUEH AL 1x10°CFU- g, 3
HH e FE A DR AT BR A ISR A T w1 A

76 355 % e 5 2% B (Streptomyces pactum) (A UG
B4 2x10°CFU - gD M IR 55 B8 (Streptomyces
rochei) CH RUE B 2x10°CFU - g, PP i 2 A4
MTREERAARM . 22057 3 ZATE 1.8%
ok B 25 FL I CHl Ll 2R 4 A P R 4 A BR A F 4
BED L 41.7% 6L B T A C el A [ R A PR A B4R
B, BERPIR K B 78 AR AR K 2 5 S L ik 3
H SRR o

1.2 7%
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150 2k mL" 12k B IR %% FH o

122 &#FRBEHHLAE T 2023 411 H 24
H ¥ S M T AT iR AR B, S8 )5 T EL T 28 °CHE
FA P RAT S PR TR A2 ERHT 50 FLUE
HE . WESRIEAL X H i, ik 9 AN B,
PUE K EEE N CK, AN b B 3 IRE R, AN EE
10 Bk, B4 K& 3 W 1 LR T 2024 41 H
6 H7E 7 Jb A BROBHEE K 220 5 KM AT B 4% 50,
H TR 8 AELAE B4R 150 mm (Y B TR A6 7, 6
PRI 1500 2R &5 4 . S 12 h, M4 245 771
A FH U0 B X 4 ¥ R AT 24 R EAR AR B, AR 40 M 2
50 mL, W15 1 frow . X &S i R dE AT o AL A
B, 257 k03 5 30 d AT AR KR AR I AR B FR AR

*=1 HAAGHAE
Table 1 Scale for test agents

QbR 2557 4 R 257 Fh MR 2 MR bk F
Treatment Nematocide name Nematocide types Dilution ratio Amount per plant/mL
T1 REINE B Paecilomyces lilacinus FLBE Fungus 300 50

T2 WA R AKEBEE Trichoderma harzianum H 18 Fungus 300 50

T3 W FE 2 RAT I Bacillus cereus 4l Bacteria 300 50

T4 B AT Bacillus thuringiensis 418 Bacteria 300 50

T5 i RE R 18 Streptomyces pactum TR B Actinomycetes 300 50

T6 B ICEE R Streptomyces rochei TR B Actinomycetes 300 50

T7 1.8%05H 24 1 2% FLith 1.8% Abamectin EC 1k %2 71] Emulsifiable concentrate 400 50

T8 41. 7% BRI 41.7% Fluopyram 127 Emulsifiable concentrate 3000 50

CK & 7K Purified water 0 50

PREEFRELL B R 1 FE A5
1.3 MZEIEIRKFE

1.3.1 AKiRegn e 25740 5 30 d B4k

132 eF A ARG N 2 K H Y e
(NBT) i& J& v U 5 & N - 5 88 A 90 801k I

(SOD) {1, R 58 B Ay EE 3 0 5 i S AL P g

PR 4 PREH v, 3k 3 IRE R, i A RN
bR RO g i B AR KR AR BEAT I 2 . SRR )
MR 73 M Z G0 B TR 40 v AR AR AT 134800 E S AR
KRR R AR T BAR DL AR EL.

(POD) ¥ 1, >R JH 58 Ah W Wi 25 I 2 3 A4 S g
(CAT) ¥ P75 5% F DY &AL Bk v i I A0 AL &
(H,0.) 5 &, il FH 01 38 3 S50 10 7 0 e o 4 B 8
T O PP AR, R A B R IR E N
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Note: Different lowercase letters indicate significant difference between treatments at 0.05 level. The same below.
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Fig. 1 Ground growth index of melon seedlings treated with different agents
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S AR RAEKAERr 5 CK M L3 0 77 76 16 3 2%
(R 2. NEMRKTHKE, L T3.T5 1 T8
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H—E BN ERREOT I, LB T8 A1 T2
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Table 2 Comparison of underground growth indicators of melon seedlings under different reagent treatments

W& FIHERL

Mean diameter of root system/mm

HRRE

Root point number

b ISYISIS ST SN
Treatment Total root length/cm Total root surface area/cm’
CK 307.51+15.90 ¢ 22.18+1.11 ¢
Tl 433.88+69.63 bc 26.31+6.12 be
T2 356.99+26.95 be 40.55+4.88 b
T3 652.91+74.63 a 68.56+8.49 a
T4 391.94+31.91 be 33.70+5.44 be
T5 480.74+15.91 b 41.00£2.22 b
T6 361.80+29.20 be 35.37+4.47 be
T7 381.87+27.75 be 35.3242.07 be
T8 677.78+62.22 a 58.0742.62 a

0.99+0.01 ab 760.81+70.92 cd
0.72+0.03 cd 1 049.75+228.63 abed
0.67+0.05 d 1 578.67+477.46 ab
0.91+0.10 be 1 357.25+136.65 abc
0.87+0.04 bed 721.25+135.12 cd
0.88+0.04 bed 1 080.81£119.34 abed
1.18+0.15 a 605.42+194.73 d

0.84+0.03 bed
0.87+0.03 bed

921.25+97.44 bed
1755.58+222.52 a

T FAECT R A E NS RO 0.05 K2R REE. FE.

Note: Different lowercase letters after the same column indicate significant difference at 0.05 level. The same below.

22 FEIZGFILESHNEBRT FRE LR
A

2 R, &5 8 P 7 b B ) TG B
CAT 15 CK MHELHA —E R R, Brab 22
TS A, KA S CK 2 M#AEEZEZR. N
SOD iHMEKE, b CK A IH — e EiR
=, BRACEE T8 4, HAR W5 CK 77 B3 %
S, o T2.T5 A1 T6 A PR m i N B3, 0 It
CK B &5 18.51%.20.22%+20.87%. M POD i
PERE, T A S CK M LA B2 2 5, AR
2 551 Ak B il 3 1 A A A (AR B AR v, FrR AR R T4
LI AT, B CK BEIRE 250.74%.

M 2 BTN A5 2570 A R ) TSI i v
AT MM MDA S 8BS CK A T
Berass, H, prf 42 MDA & &5 CK 2 [H]#
HREFER, AP T3 T8 73582 R % 27.39%A01
29.84%; BRACEE TS 5 T6 4, Fo R AL B AR &5 17~

AR CK Z AR 7%, b3 T7 %
T 46.07%, KRB £ HO, S &, Brab
T1 5 T2 248, HAAHE CK Z AIfFEREE5,
5 CK MHIE — e E TR, A Db E T3 1R
el mx NEE, 5 CK M, HO. & & N
13.48%, 402 T2 5 CK MHEL Z R AR HIL CK
frsgn. CAEZERRI, 5 CK AL, 8 FhZG7% K
S VE WM R CAT v M B A B T A il R
MDA & ##A BRIIER , R EE T2 2 #h AR %4b
X HLO, B 836 FEARRIE A s RIS 7] LLE SOD &
PEFN POD vE PR35, $ st IO AR &5 48 e itk
23 TREAFINEEHTNEHNREZEBES
IREERF AR

HE& 3 AT %0, &R B A 8 M2 5 5 CK
FHEG B RGBS A Fr g f. Ho, b T4.T5
TS MR Ffm, 5 CK 2REZER, LI
517 2 70 39035 ) 72.43%  68.32% 1 84.80% , % Wi
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Fig. 2 Antioxidant properties of melon seedling stage under different agent treatments
&3 FREGFLCE T ARG L RBTEBR
Table 3 Efficacy of different treatments on melon root knot nematodes
Jogi L RYE3EES BB TRE5HR%L RSB vE R
Treatment Insect dropping rate/% Insect control effect/% Root-junction index/% Root-knot control effect/%
CK 53.09+4.16 d 70.83+4.81 a
T1 81.62+1.09 ab 60.81+2.34 ab 52.78+7.34 be 25.48+10.38 cd
T2 80.83+3.65 ab 59.12+7.79 ab 41.67+2.40 cd 41.1743.39 be
T3 69.80+5.99 be 35.62+12.77 be 63.89+3.67 ab 9.81£5.19 de
T4 87.06+0.24 a 72.434£0.51 a 41.67+£7.22 cd 41.17+10.19 be
T5 85.14+4.67 a 68.3249.97 a 54.17+4.81 be 23.53+6.79 cd
T6 82.25+3.23 ab 62.16+6.89 ab 63.89+1.39 ab 9.80+1.96 de
T7 65.05+6.57 cd 25.48+14.01 cd 19.44+1.39 ¢ 72.55+1.96 a
T8 92.87+2.84 a 84.80+6.06 a 27.7845.01 de 60.79+7.07 ab
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¥y S ANTR 2GRN ST B TR IR 45 2k de i Bl i ROR

X ISR 5T

FAA TR 245 750 5o i 2 WS 435 2% sR B s ¥ A AR T

MAR G T BCRE , &0t 25750 kb 225 1 &R, 78
B AR 25 (0 T B35 A s /b, BR AR 3 T3 # Te 5
CK ML I A W& 2 R oh, HR A CK A
BEESR . WREEPa MR T L, TRLE
AEBE T7 AT T8 BTG R R R I s AR 5, 70 )ik 2|
72.55%F0 60.79% , T IX 2 FpAbHE 35 R4 2577,
WG] L 4 2 24 AR AR 25 28 SR B v 5 T R IR N
24 AEAFILETEHNE KBRS EEBERN
FXMMERD D
241 ARXMESA N T HEFLEN E B A K A

b AR H R AR DA RSt R 45 2 R AR DR SR AR 45 Bl iR
R Z 181155 28, K] Pearson A2k R Hxt 14 4Nk
PR EIA S PEREAT AT B 4 AT, 20 5 B AR
e R 2 TR TR A7 E B 2 35 TEAH OC , A K R 3L
43929 0.840 1 0.902; MARK 5 SRR AL 2 [A]47
FERR 2 2 IEAH G, A OC RN 0.886; BAAR K A L
MDA & & 2 [A| /7 15 W) 55 & FU A 5%, o2 R B
N-0.801: MR % 5 CAT & 1t 2 |8 47 75 & 2 1E A
XK, MR RN 0.739.

242 ERSHAN RS HHLIX 4 DNEETRPR
(K )5 2 BTk R 43 ) A 42.461%21.900% + 16.024%
H19.057%, B 1t 77 ZDTERERIX 89.442% , FEANEL S

x4 BETHOBEXRY

Table 4 Correlation coefficient of each parameter

s bR SR SRR RR T ES WR% CAT  SOD  POD MDA HO. O«
Ei=2s Stem P laTt Total ~ Total root Mean Root W& WM V&M TEOHE rAEmE
Index root surface diameter point  CAT SOD  POD MDA H0O, O° - genera-

diameter height
rameter el length  area

of root system number activity activity activity content content tion rate

EX | 1

Stem diameter

7R 0.632 1

Plant height

AR 0.840** 0.494 1

Total root length

MARE A 0.902%* 0.368 0.886** 1

Total root surface area

RATPHHEAE -0.173  -0.261 -0.090 -0.034 1

Mean diameter of root system

HRIEL 0.624  0.192 0.676* 0.678*  -0.577 1

Root point number

CAT %M CAT activity 0.121  0.123  0.297  0.192 -0.519 0.739% 1

SOD i1 SOD activity 0.106 -0.012 -0.148  0.105 0.023 -0.093 -0.109 1

POD 3 1£ POD activity 0.103  0.509 -0.130 -0.066 -0.417 0.056 0350 0.398 1

MDA iitE MDA activity ~ -0.747  -0.505 -0.724* -0.801**  -0.060 -0.477 -0.326 -0.330 -0.396 1

H.0, ¥ & H,0; content -0.585 -0.509 -0.524 -0.540 -0.511 0.176  0.498 -0.222 0.130 0.523 1
O =A% -0.514 -0.753*-0.288 -0.361 0.399 -0.342 -0.291 -0.252 -0.472 0371 0265 1

O’ - generation rate

MFEAR 25005 2 o AT $E R — F i (F1)
B A (F2) 5 = B (F3) J 36 DY =3 Al o
(F4 , KR F o vl ZBEATE. 12 MERIRER 6
AT YR F RSy, Ho R 1R RSB b 32 2
A2 SRR IR SR MDA & R RR
B O« P AR F s F2 (AR H.O.
B RR T ELR CAT it ; F i F3 RESH
4 POD 5 1% s s F4 AREEFaFRN SOD &
25 TEAFILCIEXTEH N ARG LR AWR
HLZEETEN

251 AR ERS S ETH O/ GG

==

FAEDHT S TR 7 Bk 12 A Fabn B R AL K 4
MNERG TR IRIEE 6 IR IR E T 5 A
18Iy SERERZ A A, 73 BN -
F1=0.41X1+0.31.X2+0.38X3+0.39.X4-0.12X5 +
0.31X6 + 0.17X7 + 0.07X8 + 0.13X9 - 0.38X10 -
0.21X11 -0.29X12; 4
F2=-0.13X1-0.01¥2-0.12X3-0.15X4-0.50X5 +
0.30X6 + 0.47X7- 0.06X8 + 0.29X9 + 0.10X10 +
0.51X11-0.14X; (5)
F3=0.06X1-0.31X2+0.30X3+0.21.X¥4+0.03X5 +
0.34X6+0.16X7-0.45X8-0.53X9+0.07X10+0.14X11+
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Table 5 Eigenvalues and contribution rates of each

indicator
ik U U
Index FRgr ERS ERGE FRG
Factor 1 Factor 2 Factor 3 Factor 4

24 Stem diameter 0.928 -0.203  0.088 -0.053
SARE A 0.878 0251 0297  0.181
Total root surface area
JHRK Total root length 0.860 -0.194 0413 -0.061
MDA % MDA content -0.851  0.170  0.098 -0.356
Pk Plant height 0.710  -0.015 -0.432 -0.525

HR4% Root point number 0.705 0.482 0472 0.148
O - F=AE R -0.651 -0.221 0473 0286
O - generation rate
H.0. ¥ & H:0; content -0.483  0.836  0.199  0.117
AP ELR -0.280 -0.817  0.040  0.179
Mean diameter of root system
CAT i 1% CAT activity 0392  0.765 0222  0.180
POD %1 POD activity 0.298 0.463 -0.736  0.101
SOD ¥ SOD activity 0.149 -0.103 -0.619  0.673
BEEAY Characteristic value  5.095  2.628  1.923  1.087
TTHR# Contribution rate/% 42461 21.900  16.024  9.057
Rtk 42461  64.361 80.385  89.442

Cumulative contribution rate/%

0.34X12;
F4=-0.05X1-0.5X2-0.06X3+0.17X4+0.17X5+
0.14X6+0.17.X7+0.65X8+0.10X9-0.34X10+0.11.X11+
0.27X12.
RSP GE (=R AN hE A €TE AR R A ERAWANE SIS

(6)

(7

®6 ERDDELEER
Table 6 Comprehensive score of principal component
analysis method

. oA
ATLI;eIftment i 2 3 = go::)j:ij:e score izi
Tl -091 1.79 -0.15 -0.72 -0.08 4
T2 0.08 3.06 -0.11 141 0.82 3
T3 276 -1.85 1.06 -0.04 093 2
T4 0.27 -0.17 -2.03 -0.76 -0.32 6
TS -0.30 -0.97 029 1.06 -0.20 5
T6 -1.35 -1.79 -1.01 148 -0.99 8
T7 0.23 -0.30 -1.60 -1.18 -0.33 7
T8 347 064 150 -040 1.82 1
CK -424 -042 2.04 -085 -1.64 9

(D~ AT BT B 4 A 3805 A, F43 91
DA 4 AN 5 853 Bied B 1R T R 28 8 4 H BB, AT
73 B FE T 32 B0 a3 40 ik B A [R) 25 70 5% it TR i A AR
gh2k PR ORI LR & PR ALY, BEmBUE THE A
XA
7=0.424xF1+0.22xF2+0.160xF3+0.0905% F4.,
(8)
¥ 9 MNAEFLI) F1.F2F3 F4 48 7 SR 2
KO HLEES . HER 6 Al A, X & I B
(0 A K A A A AR B AR 2 AT VRS 15 H AR 4 BT =1

REFRAR KN : T8 T3 T2, H

EHIES NN TSPl
gl Jﬂ’%’é%é}]%i & ?/‘%,L)ni/\#ﬁ_ﬁ,ﬁ_éﬁ/\,a/\

252
w7 i

L5 e 52 2R 245 DL

718 » R PSR K7 SR o B2 2R KA A

SAEBARAR Y 12 A8 bR AT BdlE 2 B, AR A 5%
I RTHRARGEFEA N 1 2 (D BN, 1

2

®7 RERESTEEZATNE

Table 7 Comprehensive evaluation value of membership function analysis method

g TRTH 0. PHIHIE
. e bl egn HZ % CAT  POD  SOD MDA H0. 774 H¥ul
B M MK @R o o) S T
posiil Mean Root W T S OAE AR MR Average HeF
Ste Plant  Total root Total root . . ) .
Treatment . diameter point CAT POD SOD MDA H),0, O - membership Rank
diameter height length surface . . . .
ofroot  number activity activity activity conten content genera- function
area
system tion rate values
T1 0.112 0.637 0.341 0.089 0.890 0.386  0.657 0.591 0.456 0397 0326 0.540 0.452 7
T2 0.423 0.246  0.134 0.604 1.000 0.846  0.868 0.789  0.887 0.614 0.000 0.596 0.584 3
T3 1.000 0.669  0.933 0.000 0.533 0.654  0.047 0269  0.581 0918 1.000 0.605 0.601 2
T4 0.564 1.000 0.228 0.752 0.598 0.101  0.073 1.000 0577 0.750 0.687 0.546  0.573 4
T5 0.602 0.354  0.468 0.594 0.576 0.413  0.047 0352 0969 0.610 0.684 0.177 0.487 6
T6 0.176 0.290 0.147 0.716 0.000 0.000  0.194 0.498 1.000  0.763 0.778 0.393 0413 8
T7 0.604 0.886  0.201 0.717 0.663 0.275  0.032 0.481  0.802 0.360 0.758 1.000  0.565 5
T8 0.970 0.921  1.000 0.226 0.605 1.000  1.000 0.485  0.278 1.000 0.649 0.687  0.735 1
CK 0.000 0.000  0.000 1.000 0.362 0.135  0.000 0.000  0.000 0.000 0.257 0.000 0.146 9
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