O
H
MO
a

BRI 41(2): 129~136 (2002)
Korean J. Appl. Entomol.

ez}t HzolM HBEPME(Agamermis unka)e| £

ZYe - 0|2 - FoH' - UYE
AdEsdrled Ve dd AANTE AR S4AEANYE, $AAFALY, 252N EY dddFL Qe BA

Distribution of Agamermis unka (Nematoda: Mermithidae), a Mermithid Parasite
of Brown Planthopper (Nilaparvata lugens) in Korean Rice Paddies
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ABSTRACT : Agamermis unka, a mermithid parasite of brown planthopper (BPH), Nilaparvata
lugens, is the most important natural enemy of BPH and white-backed planthopper (WBPH), Sogatella
furcifera in Korea. Distribution of A. unka was investigated in Korean rice fields from 1992 to 1998
and in 2001. Overwintering population of A. unka in Gosung, Namhae, and Tongyoung from 1992 to
1998 was different depending on locality and year. In the survey of A. unka distribution in the spring
of 2001, A. unka was found only at Jangheung and Haenam in Jeonnam province and Namhae, Jinju,
Sancheong, Sacheon, Gosung, Tongyoung, Uiryeong, Changwon, Gimhae, and the experimental field
of Gyeongsangnamdo Agricultural Research and Extension Services at Jinju in Gyeongnam province
out of 30 observed regions in 5 provinces. The number of A. unka was 1,045/m? at Namhae, 947/m3
at the experimental field of Gyeongsangnamdo Agricultural Research and Extension Services, and
395/m? at Gosung. Density of A. unka at the rice paddies of Gyeongnam province after harvest in 2001
was higher at the rice fields of Namhae, Gosung, and the experimental field of Gyeongsangnamdo
Agricultural Research and Extension Services. Although density of A. unka was higher in the
pesticide-untreated plots than fungicide-treated or insecticide-treated plots of forecasting paddies, there
were no significant differences. After rice harvest A. unka was found from the forecasting paddies of
Gosung, Jinju, Namhae and Sacheon out of 19 observed localities in Gyeongnam province.

KEY WORDS : Agamermis unka, Rice paddy, Distribution, Brown planthopper, Nilaparvata lugens
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A0 : A3, Agamermis unka, W=, B3, ¥BF, Nilaparvata lugens

MoE

v A Z(Agamermis unka)S SEVehE wIEE
(Choo et al., 1987, 1989), ¥ ¥(Esaki and Hashimoto,
1931; Kaburaki and Imamura, 1932), %HChu and
Hirashima, 1981), 3=+(Li, 1985; Yan et al., 1986; Zhao
et al., 1987), Y] (Pena and Shepard, 1985), 2]}
7Hsee Choo, 1988) S o}AelA o) dg] Bx3}x g}
o}

sl WETFAZS WY F(Nilaparvata
lugens)$} 315 P(Sogatella furcifera)ol| A7t 7143 o]
391 =) ¢] 1+ HChoo et al., 1987; Choo, 1988; Choo and
Kaya, 1990) 42 ME WPy A5HET, NE+
(Laodelphax striatellus) (Kuno, 1986), ZZox+x ¥
e} Bl=w L o) d L, Nisia atrovenosa, 25| 0| &
(Nephotettix cincticeps), Deltocephalus dorsalis (Li,
1985: Yan et al., 1986; Zhao et al., 1987), D] Hj| A
= Wy 9l 3= F(Pena and Shepard, 1985), o4t
NME BEviv|Ea FAHE5N 0| F(Nephotettix vir-
escens), Nephotettix nigropictus »]9}3(Chu and Hira-
shima, 1981) S| A 714 o] &=t

e EL 28F0] 715 B2IE EX Y3
of FATFHAAN 2-3F7r 7| EEIL 48 F0] HH
7% 2% 3 Ve BoF £02 ©E3d HF
o2 YEd F ojFs) mr - ARl R3{Fe] o
Al 71l 7)1 ERs A-ALE 7FA| 2 9leKChoo and
Kaya, 1993). (g 7A Zoll 7|38 WP 7= 4340,
D5} 7] %, A A Fol 335 3(Choo and Kaya,
1994; Kim, 1995) AF=+47} 745K Choo and Kaya,
1993).

9, Syl e HEde AFETFE] UAE
ofel] o)&E3le] gtomz ofol ot Rapgo] 4]
&}9] 22(Paik and Park, 1983), 3ol & AR|AHES]
A7}l g Sz BRI Az A )
ol 32 g 4 b AR olE23w =¥
zZe] W ek & YAk 58 Ak
o wWE 7S 2 AAe uEI Fgel HHT

HA]E Ao & Zlolnt ksl AFL 715l A
2, AeiA W3lE 2 29 ope 2 VIAEE <
gle] Fg 7lsAlo] ¥ AA o]y vffelr} Esakist
Hashimoto (1931)% 42 < ole} A|ulolA wE7A
2 AL AR BasgdE o WP TS
o] 41.3%, AFHFdA Y 7| L] 70.6%+ HAt
sVl e W T M 7| Ee] 1-38F A7
A= 31.5%, 48 Zdo= 61.5%, 58 ZA = 66.4%,
AZ7 e 45.5%93, A5DFAME F2 50%,
50%, 100%, 90.7%} =K Choo and Kaya, 1990).
T8l Yan ef al. (1986)2 = oA wHIZ
HE AQusle =& ARG EY 449 WP 2
=7} uhA $F olAkel W 27| 20ule] e, HE
FAZ 7)1 Ee] 0% ooyt =Heo| wAle] e
Aol ¢, W s g 2R 4y
stgict. Wang#} Li (1987)% ¥dFAFe] A3 £=
812 AR o] Ao 71" WEF 5007 E
whatsld ey, o8 8 21.9%9 7A8ES Byl 1
o el 304%9] 71AES He] AYA HFel
olgk W FAFe] A /sAdS Mo Fich
Aol FsE F AT 709%e] UeH o
Sl 25t s A2 A AAIH R 24%0 F3=
Aoz 2Asl7 ¢ cHRice and Choo, 2000). |5
HN2E = wd 7o} AFIEFE ool ¥ AR A
oA 713 BA A S = fsﬂ%—o]EHChoo et al., 1989). &
3], ol A olE F &L dF3A X3t
ZFZog e 7|FE e 6144 74l HlFstd ¥
AujRle] AAZFozA dHrid g IJHE F 3
tHChoo and Kaya, 1990). u}2}r o]& F sf|ZllA]
o JAES Holx HEFAUFE vl o
Aej A A 7HA f-83 HA- o] FH I 9l 53, 72
= A9 s 3 & AR Jiube] dA R
I 7] dEel, 7HE AAHe] dE seueie} 22
Ao M HEdFAE Ze 543 AL &4
AAA3NA #F A} 2niAEL & Fo o8-S
ZUAA $eviet 29 AAY FHe =gl € A
o2 oAgd.
2gvete] WEd7AE |97 Choo et al. (1987)0]
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HEFAZS 7% 890 B 3o Pl BT =
A QATE @ ol WETURY A AT F2
438)5]o] ¢} (Choo, 1988; Choo et al., 1989; Choo
and Kaya, 1990; Choo, 1991; Choo and Kaya, 1993;
1994; Kim, 1995). o]} 72-& w2 AFox EF3}x
SEvete] FEAE AN HEFAAEY] Rxx
AR o] A2l skt &, wE T AEHIE &
guet Ao W AuAANA A E FuUAT
(Zhu, 2000), WETUZe] BFH Fx2AE 919
i, Choo et al. (1989), Choos} Kaya (1990), 18] 1
Kim (1995)°] 7dd 43 A¥E& didoz AR A
Tl w2 A7 eivieke] FEsist Ad
of AA WEFAZe] B BEEALE B3l $
uietell A o] HEFANE Fxol #3 HHE QR
shod et

Mz 3 Uy

Hrl HEFME UL HE

W=y wWEAEe] de w3t 2AR= g 1
A, B 2 AAEE 71ede] dE&EeAN
A5 HEFAZY] d=d Y=W3lE ogolrr] 33}
o] 19922E] 19989714 1043} 1196 433}
o B R 2T FukA|l A sz, A2 7
25cm, Z0o] 20cm =712 Y2l 1070 Ao )
At eh AT =k AxZ WA3E)] $3hed )
820 Yol APz guidt ¥ gd HPdFAE
+ ZABIAY 2AFHA] £8F 22 4°C WA
BAg 5 zARIgI oL WE AR 2ARE g A
29 AAe] 1-2cmy Yz =) W] EoFe Y
2/ HA Aoz HoAe] ZALE e £7l2
AAro] 16.3-9.1 mm, AL 28.3-18.8 mmui &) o]}
(Rice and Choo, 2000).

HEFHME ZEXA

HEFAEY B2 AN 4% WETARY AT
Al FEE dolrr] $3le 20019 49 T
5= 3070 A9 sA7leAE AZZAA 2ALS)
At ZARA G2 23 BA A 4t AH7A)
At A gt Ad FEelA 7 Fake] deiet A
oF AR AF AF, G4 2 WEAY Fo=

o] zA}eIcHFig. 3). EARE Foe A
ARGERA] ok Al e AREATE A E ST
a3 AZARE A et Welre vl AFHsE
9, FEE ¥ FF5E AR Rl M AL o] 83}
] Choo e al. (1987)¢] WHo= 15x15x15cm =
712 999 gA AHANM =S AHHAT AH
T B2 AxE AAE] Hste] 45x30eme] 7}
34 A= H(FA AL Il o] A= i
T H A2 d BARPAY AR 2T 2ok 4°C
Waae] BasiEA = WETAaEe] U= W)
FAMeh FUR oz P TAFE AP

H & o|x9 MEPTMES FE Y

W 53 o5 WETAZY ¥Esl YEE o}
w7 flaked A A 194 A, 2 ARTeA
20019 1099] 2Absigieh 2opel A wge W
FHE 2z 39} 2e e Susger)
Q71eAE] dxe) Bel wye) Wste dskd #
R I I 0 2 IO
AE SeiTh AR AGe FUEF AMAE Ak
2 728 37 AR ARSI AR
=AY METAS A HRTFAE 2E 24
s e oz Hick

SAH=M

E) 5 I 3AEFe] dxt Tukey test2 EAHE
A(PROC GLM)3H 1, 2001 109 W74 =
FHHA o} TR ke WE Aol t-test2 EA3)
9JtHPROC TTEST) (Cho, 1996). 25 Al3ge] Az
P+ 2F o212 m7)8q

2 o

HEY S HEFMES U Ha

Ad Ay 47 G @AFelA HhdFAAEe] Yxws)
& 77 &AF8E A 3= Table 13} 2o d=9) A9
o wgl WETAE YxE Ao|7} Uied A
FE5gried dBZAME 199336 216vlel/m?
2 WA=} 71 =ron(F=2.81, df=6, 63, P=
0.0173), A (F=6.34, df =6, 63, P=0.0001)3} F°3 %
A(F=5.15, df =6, 63, P=0.0002)o) A= 1992:d0) 7}
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Table 1. Density of Agamermis unka before rice transplanting at
each sampling site from October to December from 1992 to 1998
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Table 2. Density of Agamermis unka before rice transplanting at
each sampling site in April, 2001

Number of Agamermis unka £ SE/m3

Number of Agamermis unka+ SE/m?

Year

Gosung KNRDA**  Namhae  Tongyeong
1992 480+74Aab* 1041+30ABc 312+46Abc 648+ 114Aa
1993 240x56Ba 216+41Aa 248+63Aa 336%71Ba
1994 160+41Bab 104+28ABb 208 +£53Aab 3121 63Bb
1995 1441x48Ba 80+30Ba 192+46Aa 1521%35Ba
1996 144+58Bb 721+28Bb 192+61Ab 400x58ABa
1997 192+58Bab  80£28Bb 224+48Aab 296+ 68Ba
1998  64+20Bb 80+22Bb 152+28Aab 2401 46Ba

*Within the same column and row means followed by the same uppercase
and lowercase letter are not significantly different at P> 0.05 using Tukey
test.

**Gyeongsangnamdo Agricultural Research and Extension Services.

ZA w7t =94t} G| x]H(F=1.02, df =6, 63, P=
0.4230)9 M= 19923 Hxr} 71 =9tov) A=
He $94e Q9T Qe AdHeE g3
o) Wt o Aol vlatel MlwA A Jepde}
(1992; F=10.23, df =3, 36, P=0.0001, 1993; F=0.8, df
=3, 36, P=0.5, 1994; F=3.38, df =3, 36, P=0.0284,
1995; F=1.27, df =3, 36, P=0.2979, 1996; F=6.94, df
=3, 36, P=0.0008, 1997; F=2.95, df =3, 36, P=
0.0456, 1998; F =6.92, df =3, 36, P=0.0009).

HYTMEe 2T x|
S2uele] 570= 3070 el EaEeA wE A3

Locality Pesticide- Fungicide- Insecticide
untreated plot untreated plot  treated plot
Boryoung 0 0 0
Changwon 206+53 2961171 0
Changyoung 0 0 0
Gechang 0 0 0
Geoje 0 0 0
Gimhae 59434 0 0
Gimjae 0 0 0
Gochang 0 0 0
Gosung 88914259 296 +361 0
Gunsan 0 0 0
Hadong 0 0 0
Haenam 0 0 59134
Haman 0 0 0
Hamyang 0 0 0
Hapcheon 0 0 0
Jangheung 0 59134 0
Jinju 0 0 0
KNRDA* 1,420+261 770+ 176 651+£125
Milyang 0 0 0
Namhae 1,302+227 1,184+248 651+174
Sacheon 355+125 0 0
Sanchung 59134 0 0
Sangju 0 0 0
Shinan 0 0 0
Sungju 0 0 0
Tongyoung 651157 296+132 118168
Uiryeong 178+68 178168 118168
Yaecheon 0 0 0
Yangsan 0 0 0
Youngcheon 0 0 0

*Gyeongsangnamdo Agricultural Research and Extension Services.
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Fig. 1. Density of Agamermis unka at each sampling site in April, 2001.

BY: Boryoung, CW: Changwon, CY: Changyoung, GC: Gechang, GH: Gimhae, GJ: Geoje, GM: Gimjae, GN: Gunsan, GS: Gosung, HA:
Haman, HC: Hapcheon, HD: hadong, HN: Haenam, HY: Hamyoung, JH: Jangheung, JJ: Jinju, KN: Gyeongsangnamdo Agricultural
Research and Extension Services in Jinju, MY: Milyang, NH: Namhae, SA: Shinan, SC: Sacheon, SG: Sungju, SJ: Sangju, SN: Sanchung,
TY: Tongyoung, UY: Uiryeong, YC: Yaecheon, YS: Yangsan and YG: Youngcheon.
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Fig. 2. Density of Agamermis unka at each sampling site in October, 2001.

CW: Changwon, CY: Changyoung, GC: Gechang, GH: Gimhae, GJ: Geoje, GS: Gosung, HA: Haman, HC: Hapcheon, HD: Hadong, HY:
Hamyoung, JJ: Jinju, KN: Gyeongsangnamdo Agricultural Research and Extension Services in Jinju, MY: Milyang, NH: Namhae, SC:
Sacheon, SN: Sanchung, TY: Tongyoung, UY: Uiryeong, and YS: Yangsan.

EoF W EXE 2001 4¥ell AR A3} 1154 A
HollA F27} = cKTable 2). Ao sid} 3
%, 7 A, A, A, AFS AddEsdr)e
A HdFE, F9, AR, AR, B9, 9 clZ e o
A 2¥7t FdHEd kA FelME A
A, R, 34, AAPEEEA7Ie, el AR, A,
Bod, 93] 8/ A GollA Bxr} Flsglon, W3
ANME A, A, AL, AdEsgried 99, &
od, o3 77} Aol A BE7} =3, S8l FellA
£, Addsedried, 28, £, 93 501 A
AellA 27} Fl=icKTable 2). WE3A%] o
EF A AGER AolE Be 7Ad el 2ol
1,0450}2)/m?2. 713} &9k o w(F = 12.98, df =29, 420,
P=0.0001) 7¢5d71ed, 24 dRzME 77
947m}2]/m?, 3957}e)/m37} W= gl vhFig. 1). <k
e 7E WEFAZe] ders FukAl 2y W&
Z3 ol vgte] ®obout 42 gk

g A 1970l ZdzelA 20019 109, ¥ £
F HEFARY] g 28 die = 33 P
Bu[FellME 23 AF, BdEsdried, Fel,
AP A Qef|A] WdFAdZe] HAEFHR oA, Uxe
s el @A 692rt)/miz HF AN Az
o2 919cHF=1.88, df =18, 38, P=0.0503). thu)
TFoll My A Fealo A HEe] Ha, 54
Tl Adesddrled dFze A XY

A Az AR W FaFe] e )
s} ;A o] 7zt 989mtel, 69Svhelimz. Eotent
#2942 glelvhF=1.81, df = 18, 38, P=0.0605) (Fig.
2). A Fsh ERYA T WBFARE) Yt
TR 77} ehas g ghort Aol §loIekProb>ITI=
0.1838, F=19.98, df=6, 6, P=0.0021).
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7t Negative sampling site

® Positive sampling site

Fig. 3. Distribution of Agamermis unka in Korea.

By: Boryoung, Cw: Changwon, Cy: Changyoung, Gc: Gechang,
Gh: Gimhae, Gj: Geoje, Gm: Gimjae, Gn: Gunsan, Gs: Gosung,
Ha: Haman, Hc: Hapcheon, Hd: Hadong, Hn: Haenam, Hy:
Hamyang, Jh: Jangheung, Jj: Jinju, KN: Gyeongsangnamdo
Agricultural Research and Extension Services at Jinju, My:
Milyang, Nh: Namhae, Sa: Shinan, Sc: Sacheon, Sg: Seongju, Sj:
Sangju, Sn: Sancheong, Ty: Tongyoung, Ur: Uiryeong, Yc:
Yecheon, Yg: Youngcheon, and Ys: Yangsan.

< AAR o)Folzt Fakd AAA ol EA
=x AT 7131 Agtel| Mz AZA Q] QA
A ALl A7t Bed Aoz BTk A

AFEFYIE a+ 24, B4, dAAelA 19924
BE 19983712 2AMEF A=H(Table 1)9} 20013 7
FA o 197 S BES) ZAlA DA FH, AT
ApEEEdedel e Ao sl WA
29 Wl ¥UW AHTable 3E 2R HPT7AZ
o] Wz} Aejol we} Aol7h Gge X 4 Ak
obg2l wid WEo|A WBE AKAH Table 1) AA
Mo ME TR W A7) AH 7EFH &
AYE o 4 AU T2 20018 B 24} 9 355
oleime] WEE 2al B0 NS HPTUZe] £
z5e 2 o)l orkKim, 1995) 2001 7} A}
Aol R Ao HH e, ol § 24 ol
% 20cm Folz %= s7] Aol A=AN 2
k2 ool P12 Ee) dees 4
Ak 29T A Ae fmes Jash wss
o gEAs wgeE, 82 59 Ee] WETs
A5DTY fobs AYSE WY B okt uh
el AR =A Aol Aol MSAHE B
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Table 3. Density of Agamermis unka in Gyeongnam province in
October, 2001

Number of Agamermis unka £ SE/m?

Locality Standa.r;i firtilizer Heav;i feﬂilizer arll)gsftel:tli(liiezir
plot plot plot***
Changwon 0 0 0
Changyoung 0 0 98+42
Gechang 0 0 0
Geoje 0 0 0
Gimhae 0 0 0
Gosung 3941197 296 296 0
Hadong 0 0 0
Haman 0 0 0
Hamyang 0 0 0
Hapcheon 0 0 0
Jinju 98 +42 0 0
KNRDA ##%* 198+42 0 198 +42
Milyang 0 0 0
Namhae 6921453 3944262 0
Sacheon 98+42 0 0
Sanchung 0 0 98+42
Uiryeong 0 0 0
Tongyoung 0 0 0
Yangsan 0 0 0

*Standard fertilizer plot was treated at optimum fertilizer application rate
after soil analysis but pesticides were not treated.

**Heavy fertilizer plot was treated only nitrogen application at 1.5 times of
optimum fertilizer application rate but pesticides were not treated.

***Pesticides were treated and fertilizers were applied as much as standard
fertilizer plot.

*xxkGyeongsangnamdo Agricultural Research and Extension Services.

Tl WEFAE] B2 EASEA] 4okt o)A
200193 AL 1m ¥ol2 AEAYS 3167 W&
bl 7‘1:]— 28 gel K9 20019 E- Scm Eol=

EF slEAg 20019 7 HEEAFe] 2 W
Tiﬂ FAFAT o) ol FEF IS B o}
Yz} B o|F Ag A4S 3t FE oY =9
o ARl AFe] FEZE FRoz Hod £ gl%i7]
HEos Ao HEFAEE Yy mFoay
B 10cm o]We] Zold E=3HChoo et al., 1987,
Zhao et al., 1987). whehr] 7A--31x] 42 8|72
Nd HEFAFE Fge 270E IHEE B &
Hog o]Fsl= Ao] oEyd Hoz Ao o
g gl AYL 2 H=el A 2dE 53he
FEZ2HZ R o]Fe] o]Fe] A 5 gl EE F
= wWEFAFY 7o 7Fedtda 9 AHS
734-& A Wot7] WEel FE=2 8] A3l 3l
W AZFo] F oz o]F3A £l 7S A X
slde Aoz Az}l Choost Kaya (1990)= B A
+ Ao wEFAFe] 7AES 39.3%H 2
ARG wiEdFAE JYEE T2%2. 7 Aol
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714 el ke vAR ST o= A&l EY
W HE PSS 23 B2o29 oFE =TI
wjZo)g} 5}s1eH(Choo and Kaya, 1993). 8k AL o
v A, oAl s 22 NG 4 F 7R
A& AL e ALE ojde A2 wET
AZe Al Qe vAA 4N Ae= A7
o g 7AEe] "xde e 7HE He=
xgq:ah:} Yan et al. (1986)& 7 A7 A¢ F 719
+ Fo #5271 wel = e wETA
‘onn/d ApelE B stglen], Wangs} Li
(1987)e ALEL ol AEE Aisiid d4&

rlo

[«4

S o) WETAFS AEEE Folrd =48
Fo3 §3c.
HEFAEe Wer AAE A4 £ AR

T AEE = I3 Foks AMEIA] ok FHMA|
Bz foAde] sidlovt AFe] AER AL 4
E F oM S Aoz FubA T 97 et
Hall o] 7] A Gell wlsted M. Le]3 2001
7HEA AL W= Eu]Tut o] e)t 22 FubA
FAME 57 AYGellA HEFAUZe] Feld vhd, =
Z A M E F AGeAq B o]
Sof Al sl WEFAAZY 7FI) 2ALESY]
ol At AtZE gofe] WEFAFl J3E A
7] oz A7t} Choo et al. (1989)-2 carbofuran
o]i} cartap, BPMC X 2]7} v @732 7| A&l 3
& Aoy sk 1, WA G W EAH ] FubA
7 S PARe AAEel FobITe) WETUE
71 &el v)Ete v o)k Foha 3wt Choo et al.
(1998)-2- t}x] BPMC#} chlorpyrifos, imidacloprid,
diazinon, MIPC, phenthoate *2]7} Wg 7 22] 7]}
8] o8k mAlchx 34T, carbofuran, BPMC, chlo-
rpyrifos, imidacloprid= WE 74152 H3}E JAT
3 e} 13yl buprofezin WP 25%, cartap 50%
SP+BPMC EC 50%, decamethrin WP 5.6%2} deca-
methrin FL 3.9% X2 vid 743 29 5 U= ¥
s}ol] 3kg v)X]#] kvt 819t Choo et al., 1989).
a2y} Yan ef al. (1986)-2 carbofurang A| & 3F =oF
52 B £ A3l J3FE vAA] dvha 3l
oFe] FFol wel wWEFAF wXE g3k o
£ 7 2} 283 Choo et al. (1987)2 wEFAE
A A 2o F HEFAZY Usr)t 5 =3
ANE T4vielmiel A 148.10ke)/mz FXHel 2}
o] & o] Balvhy IR, WHETAAFe FR|H

2z Q91d REASAE Bolrr] AT =
o 273 W3ETo] WAT FHUH Sl A
Zo| wEaH] R kol Asidem HEE HES
of Ae] 7AET RE Folg A% dFTeA
Mol A5ETe) BN wA) SPsAe 9
3] wejol & Aoz A7En

A A

Q78 2A5E F3 4 3P 4% A
AZa 74 A - 2 FRTIeAEe) AR A EE
A AP e, dRRage) A4 e v

SE¢ F AZUFAY 053 Ao, £51%, Y
% A £, olsk, 5 FolAs A =
A},
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