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Evaluation on the control effect of fluopyram on the root-knot nematode in
rice with different spraying methods
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Abstract: To evaluate the potential of 41.7% fluopyram SC in controlling Meloidogyne graminicola,
field trials were conducted by seed coating combined with imidacloprid FS (flowable concentrate for
seed coating) and spraying methods to compare their control efficacy and effects on growth and yield of
rice. Compared with the control, seed-coating with fluopyram SC at the rate of 4.2, 8.3, 12.5 g (a.i.)/kg
seeds + imidacloprid FS at 18.0 g (a.i.)/kg seeds reduced root galling by 41.0%—-51.8%, galling index by
47.4%-58.6%, juvenile densities of M. graminicola in the soil by 38.6%-40.4% at 35 d after sowing,
which were significantly higher than that of imidacloprid FS at 18.0 g (a.i.)/kg seeds. Spraying fluo-
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pyram three times in the period of seeding at the rate of 250.2, 375.3, 500.4 g (a.i.)/hm’ reduced root

galling by 81.0%—-89.9%, galling index by 65.9%—74.3%, juvenile densities of M. graminicola in the

soil by 65.4%—-73.4% at 7 d after the last application, which were significantly higher than those when

spraying carbofuran at the rate of 1 800.0 g (a.i.)/hm’. Fluopyram treatments exhibited evident efficacy

in controlling M. graminicola in the field, and the average yield increased by 50.0%—-61.2%, due to im-

proved 1 000-grain weight, effective panicle number per hill. Spraying fluopyram at 35 d after sowing

had a certain protective effect on rice, but the yields exhibited no significant difference from that of the

negative control. The results indicated that fluopyram could be used to control M. graminicola effective-

ly using seed coating combined with imidacloprid and spraying methods in the period of rice seedling.

Key words: fluopyram; seed coating; spraying; Meloidogyne graminicola; control effect
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Table 1 Control efficacy of seed-coating with fluopyram on Meloidogyne graminicola

i F&F)E 35 d 35 d after sowing &S 70 d 70 d after sowing
AR Dose ey AR Bk (%) 2%@@]& 2&9@15‘1 gﬂ@?JJE Zﬂ?%f]ﬂi
Nematicide (g (a.i.)/ % ; Hem' £ WHRA (%) Hrem't IR (%)
g L) kR (%) Galling Control . :
ke seeds) Inhibition rate index offect Number of Reduction Number of Reduction
£ J2/cm® soil  rate of J2 J2/cm’ soil rate of J2
B FE e+ 4.2+18.0 41.0£10.8b 38.6£1.0c  47.4+2.0b 42+1.0b 39.8+149a  4.1£0.5 bc 29.1+£8.1 ab
ML, H b 8.3+18.0 42246.0b  353+43cd 52.0+54ab 43+0.6b 38.6+10.0a 3.4+04c 413434 a
Fluopyram+ 12.5+18.0 51.849.9ab 30.5+54d 58.6t7.1a 4.1+0.6b 40.4+10.5a  4.0+0.9 bc 31.5+15.1 ab
imidacloprid  12.5+3.0 60.1443a  31.1+3.5d 57.6449a 42+05b 39.1468a  4.040.5bc  32.4+10.7 ab
ML H 18.0 -16.8£19.5¢ 67.5£1.8b 8.0+2.6¢c 63+£0.8a 7.8£19.5b  4.8£1.4b 19.6£16.6 b
Imidacloprid
Xt CK - - 73.4+1.1a - 7.0£0.8 a - 5.9+0.6 a -

B P B R o RPN E/INE S2RF 2678 22 Duncan [CHTE 22 I8 TE P<0.05 K255 8.2 . 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.

R2 EMEBRZ - RSB K RE IR ARHR 4 2 H AR BIRR

Table 2 Control efficacy of soil spray with fluopyram on Meloidogyne graminicola

A5 #&FhJE 35 d 35 d after sowing &R 70 d 70 d after sowing
b P Dose HR&h . . 2% 2% 244 1 20841
> WEsss Dk (%) Lo S = s
Nematicide (g (ai.)/ R (%) . Brem '+ WHEEEK (%) $/em® + IR (%)
glalt . Galling Control . .
hm?) Inhibition index offect Number of Reduction Number of Reduction
rate J2/cm® soil  rate of J2 J2/cm’? soil rate of J2
TR EBE 2502 81.0+4.0b 25.1+42¢ 659+53c¢ 24+02a 654+32a 1.4£0.6 b 74.849.5 a
Fluopyram 375.3 859+1.4ab 21.9+25d 70.2+34b 1.8+0.5a 73.4+88a 1.9+0.4 b 68.2+4.9 a
500.4 89.9+1.1a 189+2.5e 743+32a 19+03a 72.0+6.4a 1.3£0.6 b 78.9+7.1 a
ETNED 1 800.0 63.9+52¢c  43.5+1.6b 40.8+1.4d 45+0.5b 34.9+12.1b  51+03a 12.0£10.4 b
Carbofuran
XA CK - - 73.4x1.1a - 7.0£0.8 ¢ - 5.9+0.6a -

TP B AR R . RPN R ING 7513678 28 Duncan [CHT B ZEHEG IR LE P<0.05 /K F-25 F: i3, 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.

R3 RFEEME G T EEIE AR KRR ARHRE & R E K FEE KB

Table 3 Effects of soil spray with fluopyram after infection on the densities of Meloidogyne graminicola 2nd-stage juveniles

in the soil and rice growth

By FH JifiZ4)5 35 d 35 d after pesticide application
Nematicide D9 2WAmEiom . 2MAEGREE (%) B (em)  BREET () AR
(g(ai)hm’)  Number of J2/cm’ soil Reduction rate of J2  Shoot height Shoot fresh weight No. of tillers
S R 250.2 45+0.5b 22.0£13.0b 45.840.9 ¢ 13.8+2.0a 6.9+1.3 a
Fluopyram 3753 43104 b 25.6£12.1 ab 49.0+0.8 b 10.6£1.9b 6.0+1.5 ab
500.4 34+0.5¢ 42.9+5.1a 51.3+1.6a 10.6+1.8b 5.7+0.8 ab
X CK - 5.9+0.6 a - 37.5£0.9d 7.942.8b 5.0+0.9b

FrP R B ER  RIFIARRVING TR R 2 Duncan BT M 25 K07 P<0.05 7K F-22 57 L% . 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.
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b5 RN AT TR A LA A B K A A B Y
AL NG S BEAE HT, it ik 18.0 g (a.i.)/kg Bl 5 380
M T e 4.2.8.3.12.5 g (a.i.)/kg F IR & B A AL
B K AEHE G 35 d bk s LB T 4R IS 70 d 9 4 BE
By v Tk ok 3.0 g (a.i.)/kg Fh T 5 S0 B BT

12.5 g (a.i.)/kg FiFIR A LA AL HL

FJ250.2.375.3.500.4 g (a.i.)/hm’ S, T O i
ELTE R  A SRR T 3 Uk G AL B, X KA
AR BA B RAPE T, 35 F5 35 d R 70 d 1Y
Pty ST L S ST =i R PO D W [ RS
X HE 25500 52 F a1 800.0 g (a.i.)/hm*ZbFETC i 35 25 5
(%£4),

KR 97 i vt FH S TR ISR E A T - S i Ab
B XK R BA —E M ORIPER], 5 25 00 U e
B, otk | RN 43 BERIO A AN R AR EE A 3
(%£3),

4 REMZEAIE A R IR TR 4 K A B

Table 4 Effects of different nematicide treatments on rice growth

#&FhJ5 35 d 35 d after sowing

M5 70 d 70 d after sowing

2455 HiE — \ — \ p——
Nematicide Dose PR (cm) FREETE (g) PR (ecm) FREETE (g) BERL
Shoot height ~ Shoot fresh weight ~ Shoot height Shoot fresh weight  No. of tillers

ML BEMHIL R 4.2+18.0  20.8+1.4 ab 1.2+0.3 ab 61.6+73 a 28.1+£3.4 ab 12.5+2.4 abc
Fluopyram+ 8.3+18.0 21.2+0.8 a 1.3£0.2 a 63.4+2.0a 27.3+6.7b 12.5+1.9 abe
imidacloprid 12.5+18.0  20.1+0.5 abc 1.1+£0.2 ab 67.7£7.4 a 385483 a 13.741.9a
(g (a.i.)/kg seeds) 12.543.0  18.9+0.9 bed 0.9+0.1 be 64.5£6.5 a 34.1+8.5 ab 13.3£2.4 ab
N HL0bk Imidacloprid 18.0 16.542.3 ef 0.4+0.1d 43.3+5.8 b 7.9£3.0 ¢ 5.1£1.3d
(g (a.i.)/kg seeds)
SRURLL AT E e 250.2 18.4+0.5 cde 0.8+0.1 ¢ 64.0£7.5 a 32.2+8.4 ab 11.8+1.4 abc
Fluopyram 375.3 18.8+1.2 bed 1.0+£0.2 be 653+1.4a 36.4+2.8 ab 11.4£1.8 abc
(g (ai)/hm?) 500.4 19.5+1.3 abed 1.1£0.2 be 62.3+2.9a 33.0+14.1 ab 9.8+1.2¢
4, 4 @, Carbofuran 1 800.0 17.8+1.4 de 0.9+0.1 ¢ 64.2+4.3 a 28.3+3.7 ab 10.6+1.9 be
(g (a.i)/hm?)
XHE CK - 14.8+1.6 f 0.4+0.1d 37.5£0.9b 7.9+£2.8 ¢ 5.0£09d

F B A B R . RIPIAR R ING FREFR 2 Duncan FCB BN 24K 5607E P<0.05 /K F-225: % . Data are mean

SE. Different letters in the same column indicate significant differences at P<0.05 level by Duncan’s new multiple range test.
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IKAG A R A e 25 SR, UL R e S
N RO TR B E A AL B, DA R 3 462 3 YR FH i T
JHie el e P AT - SR AL B, 2t R K R 1
T = AT SRR, BAT BB I RCR e R s
1 %F BRI 50.09%0~61.2% , i3 1o T % BE 245 3/
B PR 20.8% (% 5) .

RIP I R FETRUNLE PR IR X A FE 204 T - S b
B, TRUMTE PR T B 45 A B ) o T B I 8 s R TR
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3 it
MR8 U TR AR 5, S R - T

FERARGEIE TBA , H AT R P B4 R 2R | ek
Ji 0 A A T R [ 4 BE A AR DI IR AR 4 2 o

9o, B HC AR iy it FH T Bopi x5 2, R 1 HAE
JRAEAE 7 b S B (P EIL A, 20155 5K SCHR 55
2015) 5 717 Fe AL BT PBE G T AU AR ARy | %o R 22 Bkl
YEF A 2 i B B s W R TR, B R E R
AIACKE B | A B A FHFTHEAR b B A5 RE A A BTG KL
Tl & 28 Bt Heterodera glycines (Kandel et al.,2017) |
INE R L . Heterodera avenae GRITHLEE,2017) .
B 5 MR 25 2 BRI R B IR 46 L Rotylenchulus reni-
formis (Faske & Hurd, 2015; Jones et al.,2017) . A&
RIS PN T FRUNH P Pk e A ) Ak 37 =2 A [ i 245 et
T K AR AR AT AR 485 2 1) 77 350, IR SR T 7
WA SR E A A A A A 2 25 D A T 1 458
AR BT KRR HAR AR AR 25 2 W 34 BLAT B0 i B 24
FHHRREA AR 25 4558, D 3 b i KRR AR
ABHREE L R ORI
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Table 5 Effects of different nematicide treatments on rice yield at harvest
255 i %*H& éﬁi?f“ ﬂ‘*ﬁi ﬁ?ﬁ%ﬁ Fﬁﬁ . By
Nematicide Dose Grains per Seed setting 1000-grain  Effective panicle Yield Yield growth
panicle rate (%) weight (g) (m*) (t/hm?) rete (%)
FHH TR Bk e+ 42+18.0 93.8+15.8 cde 77.5£1.9 ab 29.4+0.3 a 275.1+21.2 a 29+03a 574+194a
M LA 8.3+18.0 90.2+7.9 de 75.1£1.6 abcd  28.7+£0.6 abc  295.0+21.6 a 29+0.5a 553%31.1a
Fluopyram+
imidacloprid 12.5+18.0 92.844.4cde  76.0£8.2 abc 28.940.4ab  294.9+255a 3.0+04a 61.2424.6a
(g (a.i)/kgseeds) 12.5+3.0 87.2+6.4 de 79.9+16 a 27.840.4 bed 277.1x154 a 2.740.2 ab  44.9+4.6 abc
AN 18.0  120.7+16.8 a 66.5+5.8 bed 26.3+0.5ef  174.9+15.1 ce 1.8+0.1¢c -1.2£7.7d
Imidacloprid
(g (a.i.)/kg seeds)
S BRI P 2502  86.9+11.7de  82.1+2.0a 28.7+0.6 abc  276.3+34.9 a 2.8£0.5a  51.9+16.6 ab
Fluopyram 375.3 80.5£14.0 ¢ 83.5433 a 28.740.5 abc  289.1£32.1 a 2.840.7a  50.0+28.3 abc
(g (a.i.)/hm?®) 500.4 87.8+4.5 de 77.4+1.4 ab 28.740.3 abc  288.9+£20.2 a 2.840.3a  51.849.6 ab
Ve B 1800.0 1053+13.4abcd 73.8+11.2abecd 27.6+1.0cde 212.5£22.5b 22404 bc  20.8+13.7 bed
Carbofuran
(g (a.i.)/hm?)
RN TR e 250.2  103.3+6.4 abcd 63.9+0.6 d 26.8+1.4 def 207.5£17.9 be 1.840.1c  -1.0£3.6d
Fluopyram 3753  113.4+139ab  67.6+4.4 bed 26.741.1def  207.3£18.1bcd 2.1£04c  14.1+15.1d
(g (a.i.)/hm?) 500.4 97.949.4bcde  79.4+4.6 a 272403 de  213.3£15.1b 2.3£0.3bc  21.3+11.9 bed
XFHECK - 116.4+6.3 ab 65.2+£2.5 c¢d 25.7+0.5 f 190.3£15.7 bede  1.9+0.1 ¢ -

Fh B bR, RIS NG TR R4 Duncan FGET N 2207 BRGS0 1E P<0.05 /K F-25 7 8% . Data are mean=+

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

T A I Ok (18.0 g (ad.)/ kg Fl T ) AT
PRHEAR 2R A KA R v e S VR R i AN &
A5 E TR K AR & (E H AR, 2000 22 EH
85,2014) o ASHIFFE R FH 15559 5 Mk HELUbR 5 RNt R P e
RA AL, AMUBEE A R 1A KR IUARAFR
ZEEL L ISR KRR A K PR RK R . IR
JFO, mt ok 18.0 g (a.i.)/kg Fh T~ 5 FU A B B e
4.2.8.3.12.5 g (a.i.)/kg Pl IR A LA LD BRI 43 BEEL
FIZKRE 7 ik T JRUNL AT O e - 49 G Ak 3L, 53 I it
KT 5 i A AR S5 P O A G . UL
ok i Ja8, 2% TR R0 LR R0, %o 22 ol L 5 5 A T
) BT IR 28R [] I 4 v 7] e 1 UL T P g it 2 4100 )
I AR Y I M AR I W R TS 2 A
FITIREZ A, AR 1 v B R 2 [R B E B , 1
JINOERR R, ek /b - A3 Wy ik (Zhang et al., 2014 ),
IS I KA A K o

&P 70 d A IR A b & K RS R 2 5 S R s
A R B R KRR AR BHR 25 26 R 247 1
76+ HE 0~20 cm YT Bl , 28 32 3 MK RS LA AR T
Ja o3 A X B X A2 AR 5 (Perry & Moens, 2011 ;
XIEHPAE, 201 1a,b) s AR R N LG 15 IR /34 iR
ZRETF T K REIURAS IR 5 28 s 37 L, DAkt

o TIKFEIUARABHR S5 =YL

AT LSRR, KAE L e L WAL 3
PRP= ORI N B, J5 it 24 AR B — e R AR
+ B KRR ARIAR 2528 AL 0, (AR R
e PRSI G B 9 5 2 e LA s i) £ R M 3 BRIVt it FH
B R R B ) AR H R LUK 2 R R 2 P P R
FEMELLT (Perry & Moens,2011) . [H b 78 2B
7R R JRUML AT G 4.2 ¢ (a.i.)/kg BT 5k B
Mk 18.0 g (a.i.)/kg FFIR G AL, AL BEE A AL
PR s kAR T HREHETR KRS L e R
T A TR ST B 7T
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