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Synergistic effect of photosynthetic bacteria microbial agent and
fosthiazate to rice root-knot nematode disease
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Abstract Rice root-knot nematode disease is one of the serious diseases in rice production in recent years. It is
very important to explore a low-cost, effective and safe method for the disease control. In this study, synergistic
effects of photosynthetic bacteria microbial agent and fosthiazate to control rice root-knot nematode disecase were
evaluated by field trials. The results showed that photosynthetic bacteria at 1 L/667m’ combined with fosthiazate
10% GR at 0. 10 kg/667m* could not only significantly reduce the population density of the second stage juveniles
of Meloidogyne graminicola in paddy field, but also reduce the incidence and root-knot index. The control
efficacies of rice root-knot nematode 35 d and 70 d were 76. 94% and 89. 99% , respectively, and there was no
significant difference in the rate of infected plants, the control efficacy of 70 days and the decline rate of M.
graminicola population compared with the treatment of 10% fosthiazate GR at 0. 15 kg/667m*. Meanwhile, the
use of photosynthetic bacteria microbial agents combined with fosthiazate can reduce the inhibitory effect of
fosthiazate on rice growth and increase the rice yields. The yield increase rate reached 19.48%, significantly

higher than that of fosthiazate 10% GR at 0.15 kg/667m’. The results indicated that using combination of
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photosynthetic bacteria microbial agents and fosthiazate can reduce the use of chemical nematicides and decrease

environmental pollution, and reduce the resistance of nematodes. In addition, the combined use of microbial

nematicides can solve the problems of poor quick-acting and low control effect of microbial nematicides, which

can be regarded as an efficient and green method.
Key words rice root-knot nematode disease;

control effect
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Table 1 Effects of fosthiazate 10% GR and microbial inoculum of photosynthetic bacteria on rice root-knot nematode disease

#FhJE 35 d 35 d after sowing
e 2 f 4

OB KRR % M L5 HE 5L BhVARIR/ 7 $CBt/ %~ (100 )1 W R/ %6
Treatment Diseased Root-knot Control IR ,é' Decreased rate
. . J2 number in
plant rate index efficacy . of nematode
100 g soil

10 %6 BEMEJBE GR 0. 15 kg/667m?
fosthiazate 10% GR 0. 15 kg/667m?
10 %6 BEMRIEE GR 0. 10 kg/667m? -+ 64 20 i 1 71
fosthiazate 10% GR 0. 10 kg/667m? -+ (8.33F1.18)c  (7.80%0.54)c (76.94=41.60)b (11.47£2.92)c (74.707%6.44)a
microbial inoculum of photosynthetic bacteria
41. 7 % SR Ik SC 41. 70 g/667m?
fluopyram 41. 7% SC 41. 70 g/667m?

(7.69+1.09c  (5.2020.32)d (84.634=0.95)a (27.074=3.28)b  (40. 28=7.24)b

(19.95+1.500b (9.70=£1.1Db (71.33+3.27)c (27.2745.56)b  (39.84=£8.96)b

ZZEX I Blank control (71.7842.42)a (33.83%2.37)a = (45.3345.76)a =
A 70 d 70 d after sowing
e " S +3Erh 2 {4 H .
b5 BB/ OREEREC BRAROR/ % 2 i
Treatment Diseased Root-knot Control SRR .g Decreased rate
. . J2 number in
plant rate index efficacy of nematode

100 g soil

10 % WEmE B GR 0. 15 kg/667m?
fosthiazate 10% GR 0. 15 kg/667m?
10 % BEMEBE GR 0. 10 kg/667m?2 -4 4 1 1% 7
fosthiazate 10% GR 0. 10 kg/667m?+ (10.360.47)c (1.36E0.17)c (89.99+1.23)a (17.93+3.79)b (64.84=+7.42)a
microbial inoculum of photosynthetic bacteria
41. 7 % ML R e SC 41. 70 g/667m?
fluopyram 41. 7% SC 41. 70 g/667m?
2 XHR Blank control (79.26=44.29)a (13.58+0.75)a — (51. 00£6. 05)a -

(12.124+1.13)c (1.83+0.33)c (86.52+2.45)a (14.66+4.66)b (71.25+9.08)a

(30.3044.28)b (8.40=0.37)b (38.14£2.72)b (23.8048.02)b (53.33+£15.72)a

D G E g R oy 1 L/667m? Kb Bl PRI EhRiE2: . RFIARTFE/NE FRERIR 4 Duncan QBT MK 22 A5 AE 0. 05 KT 22 5%
B3, TH.
Microbial inoculum of photosynthetic bacteria is 1 1./667m?. The data are mean®SD. Different lowercase letters in the same column indi-
cate significant difference at 0. 05 level by Duncan’s new multiple range test. The same applies below.
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Table 2 Effects of fosthiazate 10% GR and microbial inoculum of photosynthetic bacteria on rice growth

#&Fhj5 35 d 35 d after sowing

Ab 3

Treatment PR /cm WK R/ % K /em WK R/ %
Plant height Growth rate Root length Growth rate
0 : TR .15 2
LOYOERE GR 0. 15 kg/667m (12.9640. 40)ab  (0.3140.06)c  (7.30%0.15)b (7.3540. 19)b

fosthiazate 10% GR 0. 15 kg/667m?

10 % MEMERE GR 0. 10 kg/667m? 364 4 1 i 71
fosthiazate 10% GR 0. 10 kg/667m? -+ (13. 824+0. 40)a (6.9740. 63)a (7.792£0.11)a (14. 55+1. 08)a

microbial inoculum of photosynthetic bacteria

41. 7% F I BERE SC 41. 70 g/667m?

13.67=40. 08 5.80%0.15)b 7.3840.10)b 8.5240.23)b
fluopyram 41. 7% SC 41. 70 g/667m? ( a6 ) ¢ ) 8.5 )
25X Blank control (12.92+0.62)b — (6.80£0.13)c
e #HFh)E 70 d 70 d after sowing
ey P /em /% K em e/ %
Plant height Growth rate Root length Growth rate

10 % EMRE GR 0. 15 kg/667m?
fosthiazate 10% GR 0. 15 kg/667m?
10 %6 MEmARE GR 0. 10 kg/667m? 464 4 7
fosthiazate 10% GR 0. 10 kg/667m? + (53.95+0. 22)c (—0.6640.41)b (13.25+0. 34)c (—9.3142.35b
microbial inoculum of photosynthetic bacteria
41. 7 % L B e SC 41. 70 g/667m?
fluopyram 41. 7% SC 41. 70 g/667m?>
231X #8  Blank control (54.3140. 25)b = (14. 6140. 35)b

(53.22740.80)c (—2.01%1.48)¢ (11.8340. 29d (—19.03£1.95)¢

(55.5840. 28)a (2.3340.52)a (16.0740. 21)a (9.95+1.42)a
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Table 3 Effects of fosthiazate 10% GR and microbial inoculum of photosynthetic bacteria on rice yield
W fdis /0 i \ = ‘
s AR Y THE /g P P .
Effective Thousand kg + (667m?) !
Treatment . . . Growth rate . Increase rate
panicle rate grain weight Yield

10 %o BEmE g GR 0. 15 kg/667m?
fosthiazate 10% GR 0. 15 kg/667m?

10 Y6MEMRI GR 0. 10 kg/667m? 44 21 b i 71
fosthiazate 10% GR 0. 10 kg/667m? -+
microbial inoculum of photosynthetic bacteria
41. 7 % R e SC 41. 7 g/667m?
fluopyram 41. 7% SC 41. 70 g/667m?

Zz5 {4 %f i Blank control

(96.73%1.85)a

(98.894-0. 86)a

(98.05+1.43)a

(97.9540.70)a

(24.0740. 20)¢ -

(24.7710.33)b  (2.91£1.05b (368.2949.33)b (12.1241.89)b

(25.424-0.16)a  (5.6120.68)a (392.48+17.52)a (19.48E3.55)a

(24.7240.3Db  (2.7040.45)b (359.45+13.53)b (9.4342.75)b

(328.48+19.12)¢ —

3 it
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B AN AR B2
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R /I FF &A=, B AT B2 SL B E = AL
1 FH A A AR . AR E T R e Y
2k U E BTG W 7K REAR 25 28 U5 1 B 18 SORBIF 5
A, WELEN PR T 1020 BEmR B GR 7E N
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HH 10 Y0 mEmk % GR A 8508 43 Fl i 0. 20 kg/667m” 4b
XK REMR 452k iR 30 d F1 60 d B BT IR 43 13k
FT 81.63% M1 78.75% . AHIEIZMF 5 FF AW I e
A gt o TR RS A A B ™ i S R S o T AT TR 0 P B
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APHRZELR A 2 14 UG, 35 d R 70 d XK AR S
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