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Effect of fluopyram on root-knot nematode Meloidogyne incognita
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(1. Institute of Plant Protection and Agro-products Safety, Anhui Academy of Agricultural Sciences, Hefei 230031, Anhui
Province, China; 2. College of Plant Protection, Anhui Agricultural University, Hefei 230036, Anhui Province, China)

Abstract: In order to further clarify the effect of fluopyram, a succinate dehydrogenase inhibitor (SD-
HI) nematicide, on root-knot nematode Meloidogyne incognita, the efficacy of the agent on nematode
infection, root galls formation, females and eggs production were investigated under the condition of
pot culture. The results showed that treating soil with 31.25 pg/plant of fluopyram, the number of nema-
tode invasion and galls of cucumber roots were reduced to 11.3 and 6.4 per plant respectively. Root-irri-
gation with fluopyram 125 pg/plant within 0—11 days after nematode inoculation, the number of galls
was reduced to 12.8-22.5 per plant, and none female adult was observed in plant roots. Root-irrigation
with fluopyram 250 pg/plant at the 15th day after nematode inoculation, the number of female adults
was reduced to 16.9 per plant. Root-irrigation with fluopyram 500 pg/plant at the 20th day after nema-
tode inoculation, the number of egg masses were reduced to 18.9 per plant. The results indicated that
fluopyram could suppress both infection and development of M. incogntia, however, with the delayed
application of fluopyram, it was necessary to increase the dosage to control M. incogntia in plant roots.
Therefore, to control root-knot nematode with fluopyram, application should be carried out before trans-

plantation or at early infection stage of root knot nematode.
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J5 5 dF10 d 4 BITE A 10 730, B340 B 20 45, YEVAHAR
2,500 TR R AR g5 50, (R PE e o
(Byrd et al., 1983) , FEARTLEE T W E G 14 R N 4R
ARG
1.2.2 FHNBEARLE R B G R E R L F %m

it FH B 7 AR5 2 A 2 v I, ZE 3 S A



1366 iR/ A= 1 464

(7] isf 0 e 24 - WL AR N 2 R R IR O, LA B i
PRI X AR S5 2 Uk B B sEn . Sl b AR
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BRI E 3 min, 5 000 r/min 250> 10 min W4 355159
(B , TR R A e v TP ) 7= B i, g A B
3RELE

1.3 #HESW
56 B4 K FH SPSS 20 8 A4 E 47 58 i b,
FH Duncan FGBT R W 22 201 7 25 57 8 A 56

2 ERESH
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2 W4l B BN 120.6 4% AREE R R 54.4 4 (HAE
UL T 1) 3~4 i 4y MU B 5 - 49 2R [R) 55 U
Pk 25 RIS | S5 R TR AR A B T AR 2
2k 2 I Al BB N 0~11.3 45, REE 5 N 0~6.41,
2R TR SRS R 1 e R Y B b, H it
284 250~1 000 pg/FRA AR ERIIA AR L, F= A 4R
AR CINE S DN

T NH AT 10 d X R AR LR RUAY R AN
DU TR A, 25 S R, o R ) EE TR N A K i e
Ty REE L dL 2 % 3~4 W4y L, i 43 ) ok 83.1 451
80.9 45 R4 B 972 4. Mjfi 25 M 31.25~
125 pg/tRET, BETAR Y 2 #3480 R 7.7~29.3 4%,
i BT R 5 7Rt 24 1 31.25 pg/BR AN 62.5 pg/RRIRT
34 i Wy BB R 6.7 20FN 2.1 2%, HiAe 2570 45 4k
PR B TR N R UL 3~4 i3 2h AL (e 1) o B
PRGN B T RS 2 R AR A G AR R B
A ISR B AR AT 1 A B AT 52 RRAICAR
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Table 1 Effects of fluopyram treatment of soils before cucumber transplantation on Meloidogyne incognita

AR5 5 d 5 d after transplantation

#%3%J5 10 d 10 d after transplantation

" =N
ﬁf()ii 2 4l OB PR HREE Rk 2 4l OB PR 3~4 R4 BCR/R IRES R/
Number of J2s Number of galls Number of J2s Number of J3s—J4s ~ Number of galls
(ng/plant) per plant per plant per plant per plant per plant
CK 120.6+14.1 a 54.5+5.7 a 83.1+18.9 a 80.9£14.0 a 97.2+79a
31.25 11.3+8.1b 6.4+2.1b 29.3+5.6 b 6.7£2.1 b 15.1£3.2b
62.50 10.2£6.4 b 5.8+1.6 b 21.746.7b 2.1+£0.7 ¢ 13.2+4.0b
125.00 1.2404 ¢ 1.84£0.6 ¢ 7.7£1.5¢ 0.0+0.0d 3.7£1.7 ¢
250.00 0.0+£0.0 d 0.0+£0.0 d 0.0+0.0d 0.0+£0.0 d 0.0£0.0d
500.00 0.0+£0.0 d 0.0+£0.0 d 0.0+0.0d 0.0+£0.0 d 0.0+£0.0 d
1 .000.00 0.0+£0.0 d 0.0+£0.0 d 0.0+0.0d 0.0+£0.0 d 0.0+£0.0 d

PR AR 2 . RIFIAR B P28 28 Duncan PG M 22 G 67 P<0.05 /K24 5% 2 . Data in the table are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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P 25 d B RER 25 JE R, X BB TAR P 3~4 #4540
T B R BSCRE R 181 AR/KR RN 57.2 kUK
THERN S 11.15.20 d it 25 20 1 2 AR 14 3~4 12 4))
HOBE N 37.6~44.2 Z5/0k, 35 v 0T RE (ELE Bk
R 0~38.7 F5/bk, BB TR SRR A G 4k
HEREEZEIE . BR S 40 d, X B TR

2 48401 B 3~4 U 4)7 sEURNIME BB 53500 165.6 25/8K
44.3 Z5/BRFN 82.7 Z5/kk , Tl 24 A 3L LU Xo) B 451 1
2k RO W (6 2) . RWITERS L Lk i
Pt fe 24 Kt 24, nI A Rl 2k AR ARR N FEFERR S
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Table 2 The number of Meloidogyne incognita in cucumber roots at different development stages after drenching fluopyram

A Sd

5 d after inoculation

MG 15d

15 d after inoculation

HERh A it
21 1]

25 d after inoculation

BERPE 25 d EMG40d

40 d after inoculation

Drenching 2WHIH 3~4#e4h  2¥%hM 34l 284H 3~ iegh il
Hommk BB Bk BoRmk BoRkk

2840 3~4dhg L R
Bk Bodbk BoEbk Boeskk BoRsk

tl'me after Number Number Number  Number Number  Number Number  Number  Number Number
inocula- of J2s per of J3s-J4s of J2s per ofJ3s-J4s ofJ2s per ofJ3s-J4s of females ofJ2sper ofJ3s-J4s of females
tion (d) plant per plant plant per plant plant per plant  per plant plant per plant  per plant
0 6.2£2.7¢  0.0£0.0 891x3.5¢ 0.0+0.0c 15.1£3.1¢c 0.0£0.0c 0.0£0.0d 13.2£3.6d 0+£0.0d  0+0.0d

3 46.349.6b 0.0+0.0 62.6£7.5a 0.0£0.0c 59.27+5.7a 0.0£0.0c 0.0+0.0d 46.3+6.2b 0+£0.0d  0+0.0d

7 87.8+12.1a 0.0+0.0 75.7+12.5a 13.543.2b 65.73£8.5a 10.5+2.7b 0.0£0.0d 67.9£7.6b 7.3£2.7¢c  0+0.0d

11 743£9.2a 0.0£0.0 34.5+6.6b 49.8+6.7a 26.7+4.2b 44.2+11.5a 0.0£0.0d 24.3+4.4c 32.3+62b 0+0.0d

15 94.9+12.2a 0.0+0.0 39.7442b 42.1+6.6a 29.9+8.1b 39.8+6.5a 9.7+2.1¢

20 71.8+14.1a 0.0£0.0 41.3+4.8b 36.9+5.7a
CK 82.319.8 a

49+13¢ 28.5+6.8b 18.6+4.7 ¢

15.8£3.3 ¢ 37.6+6.6 a 38.7£3.7b 6.8+0.7¢ 25.2+5.1b 53.3+6.2b
0.0£0.0 43.5£8.6b 47.9+129a 16.6£3.1¢c 18.1+4.2b 57.2+6.7 a 165.6+22.9 a44.3+7.4a 82.7+11.8 a

FPBUHE B E RS, RPN R 7 hE 2R 78 28 Duncan [GG B 22 K 56 7E P<0.05 /K F-22 53 1. 3 . Data are mean=

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.3 HEZSFIEF0HEZH R AR S5 E 2 RN
FEFP G 40 dWRERGETTAN[R] Ab 3H JTCHR 387 A2 1Y
HRZEEIE, & O R 2 TR AR A AR S5 4500 109.2~
127.9 4/, T FH JBULE TR IoE A EAR it 24 /5 L AR &5 %
D, HREE 2 B AR | 25 R X AR g = A
(S TIRCR AR . Rl 7 A2y, £5 2 i A BRI
HREEHCE Ry 0~52.1 /K, it 24 2 4y 250~1 000 pg/Bk
AR ATE BV S A AR S s 3RS 11~15 d izl , it 2h
1A 250~1 000 pg/PREHAR 45408 4 16.6~33.2 1M/8K,

AH L X BRI /L 74.09%~86.4% ; i 2R 5 20 d a2l , AN
()i 24 et A P ) TG W 3 25 5 (38 3) . SR il AR 25
77 A B 24 B (R A RS 0~11 d, it 25 77 5
125 pg/fk , AR ZE BRI/ 2 12.8~22.5 ~/kk , A HE XS
HE Dk /D 81.69%0~88.6% . 13t BH [m] — Fof HAE AR , Bifi %5 9RC
b T PR 2 i 24 () M PR S5 K e S e, X AR 5T
PR SR 5% ; B Tt 2 A R AR AR 25 4 14
B L SR EETE B IR R

3 FMEBLREA EHE A 2405 R X & IR SRR S 2 E R

Fig. 3 The effects of drenching dosage and time of fluopyram on galls number of cucumber roots

Jiti 2515 [11] Drenching time (d)

2} =N
g%:i BAUE0d  BRUE3d BERRTd BRELd BRE1sd BFUR20d
0 d after 3 d after 7 d after 11 d after 15 d after 20 d after

(ng/plant) inoculation inoculation inoculation inoculation inoculation inoculation
CK 113.1£13.8 a 125.1+11.7 a 109.2+15.4 a 122.6£8.9 a 127.9+11.4 a 117.6£17.1 a
31.25 52.0+£5.4b 50.949.5b 52.1£85b 60.5£12.2 b 67.4+8.1b 62.8£11.5b
62.50 41.8£54b 443+11.8 b 39.9+10.8 ¢ 41.0£5.7 ¢ 47.6+8.5¢ 57.9+13.4b

125.00 12.8+2.6 ¢ 20.1+£5.1 ¢ 21.8+6.7 ¢ 22.5+6.4 cd 26.9+6.3 d 49.0+£7.5b

250.00 0.0+0.0 d 0.0+£0.0 d 0.0+0.0 d 19.4+49d 29.5+7.1d 57.9+8.7b
500.00 0.0+0.0 d 0.0+0.0d 0.0+0.0 d 18.6£6.8 d 30.1£7.3d 58.0+£10.7 b

1 000.00 0.0+0.0 d 0.0+£0.0 d 0.0+0.0 d 16.6+4.7d 33.2+3.6d 48.9+7.4b

FP B AR E 2 L RIS [ TR 2225 48 Duncan G 2 M 22 A6 B8 AF P<0.05 /K25 7 8 % . Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.



1368 By R ¥ i 464

2.4 MEZAFIEFHEZSETEAT i R R H =S R 00

GEITHERN T 40 d S [R) A 1A% B TR P e 1 FR &G
2 th A HE FRRCR, 2 PR IR A B TR YA R i
M IR BN 78.6~88.9 A%/kk . FEIEFNS 0~11 d
a2y, 240 2 770N 31.25 SR RN 62.5 S5/R T, M
HBCR 4390 h 32.1~52.8 Z5/4K AT 17.8~22.1 Z5/%k , L
X BR 3 5318 /0 36.2%~61.2% F1 73.3%~85.7%; 1Mi Jiti
210 125~1 000 pg/PRATHE NI UL il i e 432
Pl 15 dJiti2h , jiti 2554 250,500 F1 1 000 pg/kk i
%) B TR R B AR, 3 IR 16.9.16.7 F1118.6 4%/8%
B0 AR (HAN BRI 22 AN B . MG 20d
Jita 24 , AN )i 24 A 3R] G S 3 25 5, ME R B0
49.2~59.1 55/Mk (6 4) o FWA A — B Wit 2y, it 25 1
AR PN & B e ROECR R 5 [F]— a2 & L AR
HFE FEL it 22 550 AR BT () 4 3 T M, 15 B R L il 24534
AT

G THERh 40 d J5 AN [F) A B TR A e FR &5

24 e B HCER: AN IR B P Y B9 i, A BOGE AR 1) B B
14 55.8~66.7 IM/bk . TEHEAP S 0~11 dJiti 2y, i
2R 31.25 pg/MRF 62.5 /b B 14 B B et 43 51
H 31.3~44.0 /BRI 26.9~45.6 /B, BT N 1Y
R HE 43 1k 150.4~158.2 4 Fl 82.1~91.7 4, B He %L
FRIVEE BB P (16 B9 A Xk g S 20/ 5 T it 2
KT 125 pg/bRET AR WLBRE ™A S 15 d
Tt 24, M2y R 125 pg/ARI R RESE il £k d
G, AR B B R A 33.6 /K , A B H N Y B 4
87.9 4, i 24 77 KT 250 pg/Ak Al b B 2 TTURS 350 1)
R ILGRER A BERE 20 diE2h , 2425 o 62.5~
500 pg/BR I ) BB K BN 18.9~43.4 4~/Bk , A1 L Xt
R S 200, M 25 5 1000 pg/FR I A RE 5¢ 44
il 2 H = B (2 5) o 2 B AE [R] — B 309 00 4 7 0 A it
2l it 5 it 245 e 1 I SR ) 4 R B e e DA R
PR P ) B /b 5 T (] — Tt 24 o B TR AR
IR AR PR 2 L R HE5OR O B 2 8

R4 AMEBREAR LT EMEL I R 7R 2 Ul R A E R R0

Fig. 4 The effects of drenching dosage and time of fluopyram on the number of female adults of Meloidogyne incognita

Jifi 2515} [] Drenching time (d)

Jiti 24

Dosage R 0d G 3d s 7d e 11d HeRhs 154 Hefhjs20d
(ng/plant) 0 d after 3 d after 7 d day after 11 d day after 15 d day after 20 d day after
inoculation inoculation inoculation inoculation inoculation inoculation
CK 82.7+6.4 a 78.6£9.7 a 88.919.8 a 77.2+6.2 a 79.0£11.7 a 86.1£129 a
31.25 32.1£5.8b 48.4+72b 41.1£750 52.846.6 b 58.6£8.2b 65.1£7.5b
62.50 19.8£8.3 ¢ 22.1+£7.3 ¢ 17.8+4.2 ¢ 20.1£7.3 ¢ 422469 ¢ 49.2+8.1¢c
125.00 0.0+0.0d 0.0£0.0d 0.0+£0.0 d 0.0+0.0d 45.1+4.6 ¢ 51.1£6.6 ¢
250.00 0.0+0.0d 0.0+£0.0 d 0.0+£0.0d 0.0+0.0d 16.9+4.7 d 56.6£8.6 ¢
500.00 0.0+0.0d 0.0£0.0d 0.0+£0.0d 0.0+0.0d 16.7+4.3 d 59.848.7 ¢
1 000.00 0.0+£0.0 d 0.0+£0.0 d 0.0+0.0 d 0.0+0.0d 18.6+6.2 d 53.3+7.4c¢

FRRAE AR e 2 . [RIF)A [R5 R 3275 48 Duncan FGHT &2 % 22 B G 56 4E P<0.05 /K- 2557 18 % . Data are meanz

SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

3 itit

AN 2% 2 SR A VE FMLRIAS 8], 6 X6 AS ) By 24
T I T 4 At 24 751 s Rt 24 530, LA FE 4
2GR A R BB H A . XIMRAESE(2010)
6T FFTBRT 24 TR 25 RIS AR B 7 9 AR 235 2 U, DAk 1 45
Sb B FEEAR LG (SR AT AR St A S 2518, |
68 FH SN P DR B Ach B - AR A T A SR AR, 7
B TR AR T HIMEZG 70044 31.25 pgy/MR A4 G0N A L
HEAT -4 B R AT A A5 i R AR A LR R Y . 2
BB A (2012) UG 25 3 WoR | B2 B TR 4 A8 AN [A) %
RN BRI 24 T T B ATt R 3, BN AE
PERPER 5 2 X AR N U R B A MEIVER B
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Fig. 5 The effect of drenching dosage and time of fluopyram on the number of oviposition of Meloidogyne incognita
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