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Abstract: [ Aim] This study was conducted to further elucidate the occurrence, pathogens, and other factors affecting the incidence
of rice root-knot nematode in Pingjiang County, Hunan Province. [ Method ] Surveys were conducted using a five-point sampling
method from April to June 2020. Four hundred paddy fields in 24 towns in Pingjiang County were examined, isolates were identified
based on morphology and molecular data, relationships between infection index and rice cultivation mode, and soil types were ana-
lyzed. [ Result] The number of towns where the pest occurred has increased from 5 in 2018 to 15 in 2020, with field presence ratios
of 10%-100%, affected plant ratios of 2% —55% , and root knot indices of approximately 0.4—15.4. All isolates were identified as
Meloidogyne graminicola. Moreover, the root-knot index of infected rice on sandy loam, medium loam, and heavy loam soils was
higher than that of rice grown on clay and light loam soil, and the root-knot index of infected rice in direct seeding and seedling thro-
wing fields was higher than that of rice on transplanted fields. [ Conclusion] The rice root-knot nematode is widespread in Pingjiang
County, and the present results can provide a basis for effective prevention and control of this serious pest of rice.
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BHR 45 28 U Meloidogyne graminicola ( Golden and
Birchfield ) # TA Ay J& % K 7 16 3 e KIW & liz —
(Dutta et al.,2012) , %L H T 1965 4F7F 3 H % 5)
W IR M AR AT e B Je 2 Avena sativa L. b4
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GOKAR JKFE B R B8 AR G 15 3 & R IR 2 2
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A3k 11% ~80% (de Waele & Elsen,2007) , %4k
AR R AR PG A T A R S v A%
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o, PR AR, VLA i Y Tty 2= KU
X, ZAEF- R iR 1575 mm, 2457 230 B

18.98 °C (REMES,2020)
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Fig.1 Symptoms in M. graminicola in fested fields
A FHEAER ; B ARFEARZ

A: Field symptoms; B: Roots showing severe root galling.
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Fig.2 Morphological characters of M. graminicola
A BIAEL B2 WA MU €2 R4 UG HE D .2 WA HUR R B MER  F MUK G Ml HURE SR 1 R0 5 1 5 7 M RS
A~J HBIR :50,100.50.50.200,100.50.100,100.20 wm,
A: Female perineal patterns ; B: Second-stage juvenile (J2); C: Head of J2; D: J2 tail region; E: Male; F Head of male; G: Male testis;
H. Male tail region; I. Female; J: Head of female; A-]J scale bar; 50, 100, 50, 50, 200, 100, 50, 100, 100, 20 pm.

F1 URAMRELATTHBERHE 2 R4 RESFHENHE

Table 1 Morphological characters of second-stage juveniles of M. graminicola of Pingjiang isolates

Collii%)ﬁhsite L/ pm W/ pm ST/ m DGO/ pm Tail/pm H/ pm a b ¢
L5E Anding 479.4+12.6 18.0+2.5 12.0+0.7 3.8+0.7 59.2+£5.2 20.4+1.3 26.6 3.9 8.1
#7111 Fushoushan 442.6+16.5 16.9+2.0 10.9+0.4 3.6+0.4 52.0+2.6 20.5+1.1 26.3 4.1 8.5
=T Sanshi 466.9+21.7  22.0+1.6 11.8+1.0 3.4+0.3 64.0+3.0 23.6+3.5 21.3 3.9 7.3
£% Changshou 504.2+12.1 22.2+1.5 12.2+0.6 3.6+£0.4 63.9+£2.9 20.8+1.1 22.7 4.1 7.9
3% Shangta 484.0+20.4  21.9+1.8 11.6+0.5 3.7+0.4 54.3+2.8 19.2+1.3 22.1 3.8 8.9
1% Xiangjia 471.3+26.3  20.4+1.2 11.0+0.9 3.6+0.5 60.0+£5.0 19.5£1.9 23.1 4.1 7.9
K4 Mujin 461.9+£17.0  23.0+1.2 10.3+0.6 4.1+0.7 60.5+3.6 21.0£1.3 20.1 4.1 7.6
Il Meixian 480.6+£22.5  21.8+0.9 10.7+0.6 4.1+0.4 65.2+3.9 21.3+1.2 22.0 3.8 7.4
WTHF Honggiao 472.2+£12.9 22.4+0.9 11.3+0.5 3.7+0.6 63.0+4.4 20.5+1.6 21.1 3.8 7.5
= [H Sanyang 478.6+12.3 17.9+2.4 11.6+1.2 3.5+1.0 59.1+5.1 20.3+1.4 26.7 3.9 8.1
JE177 Longmen 503.8+11.5  22.2+1.6 13.0£0.9 3.5£0.5 63.9+£3.0 20.7+1.1 22.7 4.1 7.9
KM Dazhou 465.6+£18.6  22.1x1.1 11.1+1.1 4.0+0.7 63.4+5.0 21.0+2.3 21.1 3.9 7.3
1] Cenchuan 463.5+23.4 19.3+2.1 11.1£1.0 3.7+0.9 60.6+4.7 20.2+1.6 24.0 4.2 7.7
T Wushi 472.3+14.5 18.5+2.3 10.8+0.7 3.2+0.8 59.7+4.2 19.7£1.5 25.5 4.4 7.9
S Jiayi 471.7£22.7  21.3+1.7 11.2+0.7 4.0+0.8 63.2+£3.2 21.2+1.4 222 4.0 7.5
% FH Fuyang 449.5+8.7 15.7+1.1 12.2+0.4 3.4+0.3 74.3+2.5 21.6+1.5 28.8 6.1
BRI Zhenghe 433.0+27.0 15.2+1.3 13.7+1.2 4.6+0.6 70.2+4.6 19.7£1.7 29.9 6.1

Lot R AN W I SEAMATE ST FAHCEE ;DGO T (B MR H 2 10 A AR BRI 25 s Tail . B A H: BB XK o = 1R K /MK 550 =
W/ BRI ST =R/ RK,

L. Maximum length; W: Body width at the widest point; ST: Length of needle; DGO The distance from the opening of dorsal esophageal gland
to the base ball of oral needle; Tail; Tail length; H: Tail transparent district; a: Body length/body width; b: Body length/head to the junction of e-
sophagus and intestine; ¢: Body length/tail length.

bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 N

3 BURAIRZ & R R ITS 5149 PCR ¥ 18 F BB k@M & R
Fig.3 PCR amplification patterns for 15 M. graminicola populations generated with the specific rDNA-ITS primers
M :Marker; 1~ 15 KU A0 S el =01 m 5 =7 LA ML R4 fmF L L3 KF L RN BRI
M: Marker; 1-15; Dazhou, Cenchuan, Jiayi, Longmen, Sanyang, Xiangjia, Sanshi, Wushi, Meixian, Mujin,
Fushoushan, Shangta, Changshou, Anding, Hongqiao; N: Negative control.
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255 100% , 4 )11 AREAIL A5 1l B9 95 F 2248 T 20%
[ 77 | 22 38 B AR 253 3R 51% \55% 5 & GE |
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Table 2 Occurrence of the rice root-knot nematode in Pingjiang County
RFE AT, Mg WA R AR RAE Mg IR R RZRE
Sampling Number  Occurrence  Affected Root-knot Sampling Number  Occurrence  Affected Root-knot
point of fields field ratio/% plants/% index point of fields field ratio/% plants/% index
%5E Anding 20 100 55 15.4+6.6 || fHTli Wushi 20 30 13 4.5+8.7
A J1] Cenchuan 20 10 2 0.4+1.2 MZ Xiangjia 20 80 19 4.8+5.0
KM Dazhou 20 60 20 4.3+5.2 £ Changshou 20 100 51 11.6£8.7
571l Fushoushan 20 70 37 11.5£9.4 b Yuping 10 0 - -
UTHF Honggiao 20 40 9 2.3%3.1 & Hanchang 10 0 - -
fin X Jiayi 20 50 25 5.4+7.8 || RIVT. Nanjiang 10 0 - -
yA8 Longmen 20 60 26 2.3+3.0 R Banjiang 10 0 - -
HEAIl] Meixian 20 10 5 2.2+6.7 Eqii Tongshi 10 0 - -
K4 Mujin 20 20 11 2.0+3.7 || =15 Sandun 10 0 - -
=Tli Sanshi 30 47 18 5.9+4.3 14 2% Shiniuzhai 10 0 - -
—FH Sanyang 20 20 16 5.0£10.0 || £{1. Wengjiang 10 0 - -
% Shangta 20 60 26 8.8+9.4 & 17 Wukou 10 0 - -

IREHR RO I B bz

Root-knot index are mean+SD.

23 FIERAESEZHKBERELZRFCEILE
AT BN [ A 25 25 1 T K R AR 445 2k U
FE TGO, & B ARG AR P I AR 25 P8 40 (7.0
7.8) 3w T T4 RO LA H e AR 4545 %0 (0.7
0.4) (P<0.05) ; AS[a) 4= Ff FH B 55 1 48 022 = A

B, I VDU 208U R VD VR IR 45 V0 Ul 1 7K g
14 7K R R 235 4 U o 155 48 25050 1k 6.7 .8.8.5.4
7.4 FAEFRPHE R KRS R IS TE 4k (8.2,
8.8.9.3) Wi iy TR T2 - MR HE K 7 i i 17 48
$(4.3.3.0)(%3),

£3I KBREZRFEFRBHAREERL

Table 3 Occurrence of rice root-knot nematode in fields with different cultivation mode

s & M He By MRES TR 5
Cultivation condition Number of samples Root-knot index ( Mean+SD)

F3% 773 Cultivation mode H 1% Direct seeding 120 7.0+4.8
B Seedling throwing 120 7.8+5.3

F4fi Transplant by hand 20 0.7+0.5

B Transplant by machine 20 0.4+0.3

+Fh Soil species WYRJE Alluvial sandy soil 100 6.7+5.2
21 % Reddish clay soil 40 8.8+4.9

JARIPJE Masa mud soil 60 5.4+5.1

R L VDI Purple mud soil 40 7.4%5.2

+ 5 Soil types #+ Clay loam soil 20 4.3+0.6
13 Light loam soil 70 3.0+2.5

b4 Sandy loam soil 40 8.2+5.7

H11E Medium loam soil 60 8.8+5.2

I Heavy loam soil 60 9.3+4.7

3 WitE%iR
21 AL Ok, B AT 55 2 1 B A ik A0 55

B A AN Wr Lk, K R AR A 5 Uk AR R
i AR A5 T A R 5 it a2 i LIRS R, b A v
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HZRAEY" K (Farooq et al. ,2011; Liu et al.,2015)
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B ARBCR = TS A (Prot et al. ,1994) , Tiff
AR 25 2k O RE AR i AR R | S B0 2848 0k K
FEAR 25 £k d o 7F B AB I X & ( Lopez-Fando &
Bello,1995) , AT &I, KRR 45 26 AU 7EF-IL
B EM S I H 2018 41 5 S AR 15
A BEGEBEH R LB R AR A AR A
BULHT Y 2 BUK R 25 2 dUp & 2B ™ 75 0 1%
o R R AL

Ldnyr gt K R KSR T EMRLE L
BRI EE S, HRURARHR S 2 AU 1
HREAR AR AR ESSEUE SRR, AR
SERRY] ARAF IR L DCRE AR A AR IR 5 R 45
ERCHAL & (30) BEW B R /), 55 Bellafiore &
Briges (2010) Z5 5 A0, B T A Ii) by B AR A7 AE
—EWIE 25 5 (Pokharel e al.,2010) , M T
RIS 2R A S A7 32 AT B 2 i 2k HUIE 25 ARk 1Y)
K (Jepson, 1983) .

HRAELE g VS —Fh AL 3, - Ay Bt |
T pH B LIS AR R 435 B 45 RS2 MR 7K
FEAR 45 26 B 19 & 4 (Soriano et al.,2000; Win et
al. ,2011,2013) , P K, % K FFEKRERLG
2 HU T R A 2 b v g HOA R
K, A H T 7K R AR 25 48 MUK & A ((Bridge et al.,
2005) , ML BEAF AR FH - B FE -, ok v R
U, AN F 2 R AR e BT BE ( Griffin & Darling,
1964) , RIREE . WAL kK B, KRR 45 2 du
e PR AR MR bR AR R
XA RE S5 IR 6—8 H Y 30 °C LU L iR A F TR
22 1 BR ) F 4L ( Rao & Israel, 1973; Rao et al.,
1971) B B 75 B0 PG I 1 AR 45 48 U AR 8k A o0
(Khan & Singh,2008; Singh et al. ,2005)
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