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Abstract - Development, survival, and reproduction of brown planthopper (BPH) Nilaparvata
lugens Stal (Hemiptera: Delphacidae), were studied in laboratory at 25+2°C, 65+5% RH
and a 16L : 8D hours photoperiodism on five rice cultivars of: Dongjin 1ho, Chungchungbyeo,
Jangseongbyeo, Chinnongbyeo and Jungmo 1045. BPH nymphs successfully survived on all rice
cultivars, although survival rate was lowest on Jangseongbyeo (36.0%). Developmental time of
immature stages ranged from 11.7+0.59 d on Jungmo 1045 to 12.8+0.59 d on Chinnongbyeo.
Reproductive period and female longevity were longest on Dongjin 1ho, Chinnongbyeo and
Jungmo 1045 while highest fecundity of N. lugens being observed on these three rice cultivars.
Highest and lowest net reproductive rates were calculated on rice cultivars, Jungmo 1045 and
Jangseongbyeo, respectively. Mean generation time was the longest on rice cultivar Dongjin
1ho. Respective descending order of intrinsic rates of population increase were on Jungmo 1045,
Chinnongbyeo, Dongjin 1ho, Chungchungbyeo and Jangseongbyeo. These population parameters
showed that N. lugens can successfully survive and reproduce on Chinnongbyeo and Jungmo
1045.

Keywords : developmental period, life table, Nilaparvata lugens Stal, resistant rice variety,
survival rate
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et al. 1975; Fernando 1975; Chen and Cheng 1979), @t %]
Hoxe A% DASAT Y50l 7t St Yo
Me s g7 2 FEoor SA A A7 71RE
3 v sk W Fa3% SFFA sfFolth(Park et al. 1975;
Dyck et al. 1979; Kiritani 1979).

HETE HE 50t FHAY AsE F9 (Sogawa
and Cheng 1979) ti&#A & 39 “hopperburn”™& f-EHA]|
Z] B} o} 2}t (Bae and Pathak 1970), ragged stunt virus2}
grassy stunt virusE 7R3} (Ling 1972; Hibino et al. 1985;
Cabauatan er al. 2009) 7t & F& = H Fa38F
ojt},

WA 0] v A 7] e 2 sttt Zpo]7h QlA|TE, UREH
02 69 F - seAe vasel W ERolA 2~341
FA5te] 99 =&l & HeilE F= (Kim er al. 1985;
Saxena and Barrion 1985), Ao A 9] w{HLo] =24 AL}
sieto] 47] 7] ulgel WA $Y5H717} ol ol
9 BT} dgon wARE AddH BAE M
AN71E A HA =g w3 2 A adg 47 A&
T} (Park and Lee 1976).

239 HE, AE, AN 2 AP WHeE 75
9] 8-S vFO ™ (Tsai and Wang 2001; Morgan et al. 2001;
Kim and Lee 2002; Liu et al. 2004; Yagsar and Gilingor
2005), 47 2F ToA 59 48T E577F e 7]
F A= 459 wAgn £ 5 FFE vA= F
23t Z2A Q9lojtl(Awmack and Leather 2002). A<, WHs
2 AAgel o) 2T A9 AE 2L 54 23 A)F
2A9 Aol gebd & gud 239 A Aol A
7,8 Y 580] ¥ AL %9k WA Mt
+ AL X oJFt}(van Lanteren and Noldus 1990). A& 1}
AL EF AFFl digt T8 dA7F 2 5= AR 7
T AlE gt Aol A Fedt BgS Werl A
of AFFET T2 o E w4} ABgS ok gt

X J

0]-/\6] 5
A ke g g-go] 7hssitt
A7) % Bel 71ee B wore) gl ozal 9l

=t 3}t AFA Y AHES AFA gt WA (Haines
1977; Llanderal-Cazares et al. 1996; Naimov et al. 2003), %+
=2 20| 93t o1& T3 (Dikshit ef al. 1985) D A& Aot
9] Zt4 (Shelton et al. 1981) 52| 24 sttt )%
of et 2ol APHLS A5 FAL 255H Lk (Tingey

1986) 3] 5°] 7Fsstes st, AFAof et SE=s &
SAA S5 A9 Higtel 2 4 Ath(Mou and Liu 2004;
Bandong and Litsinger 2005; Simmons et al. 2006).
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HEo AR FAES FA5H] Al B FEE=E oF
9 ES7|, ASE, A5, AR 52 ek A
YEE ZA3FA 2 (Maia er al. 2000), Wi ARG FHL
Meyer et al.(1986)°] A|A|gt JackKnife W o2 Z+7+o] A}
WE A ATt A Ee wirfHsl +57F
(net reproductive rate, Ro: T Aol njx]& &A 9 &
=2 AA At 717 B AR B F GA ALY 9,
At 717t (generation time, T: SAYFE SAF A|71A] 7 3

A
~

N (o

3

= 717h, WA A A7 (intrinsic rate of increase, rm), 7]
ZFA A %712 (finite rate of increase, A: 43 ©AIE A
A9 F57h), w4717 (doubling time, DT: 7| A| =7}
Fui7h g g7iA] a7 717h)E AL, SAS (SAS
Institution, 9.4)E ©]-8-3] EAHEA (PROC GLM)¥} Tukey’s
Studentized Range (HSD) TestE o] &3t 724 A4S 3k
T} (Maia ef al. 2000).

=F

7=|J-_|_|. [=1] -EE

L oge Ig3 A

HE7o v FFE TAYNA d7he A 93+
0.07¢, i 9.9+0.164F ZA}E It Park and Song
(1988)] Ao = BWELY Biotyped &7]7ko] 25°Co]
A 82904 959 Ato|2 U o™, Hu et al. (2010)9)
Aol A= 27°Col A T4LA 9.0U= 2AES & Y
o] Aot fAbstg o, A 2 AeA FEol Al
o] 477t SAF LR Aol7} gl AL R et HE
7o F71E EE7I7EE 550 tE 710l v Zglen
T AF7IHE 1171059814 12.8+0.598 2 2AE
th. Hwang ef al.(2002) 27°Col| A 2F57]7H F2IH oA
154+0.1990]1% 1, FFHE 160+0.58Y 2 Vb=,
B AgoME T4 15 12010569, A3 11.91£0.59%
2 ZAE]o] Thas AJo| & Kol 7P 2rds4do] I
23131t} Saxena and Barrion (1985)> A4 504 H
B AT ET} Hol §59] Wsof A%o] glrka B
aatgel, & AN 2 FFE FF7Ite] FAALE
F3e Aol & Holz] grop HAM T T thgt 714l o
P93 A o2 AYzHETH(Table 1).

E &S HY FeH, FE 1045, 3
Lo 13, A eolglew 42 0%, 54%, 52%,

4
N

Table 1. Mean developmental period (day + Standard Error) of immature stages of N. lugens on five rice varieties

Rice varieties

Stage

£ Dongjin 1ho Chungchung Jangseong Chinnong Jungmo1045
Egg 95+0.15 9.9+0.16° 9.8+0.28" 95+0.16° 93+0.07
Nymph
Instar I 3.1+£0.03" 34+0.12° 3240.09" 3.1+0.11° 3.2+0.06"
Instar II 28+0.11° 28+0.11° 32+0.12° 274009 27+0.12°
Instar 111 29+0.12° 2.8+0.13" 2.6+0.10° 25+0.08" 28+0.23"
Instar IV 274009 29+0.16° 3.7+0.18" 28+0.09 28+0.08"
Instar V 414023 3.9+0.11° 48+032° 3.9+0.15" 40+0.20°
Total Nymph 12.0+0.56" 11.9+0.59" 12.14£0.81° 12.84+0.59" 11.7£0.59"

*The values followed by a common letter are not significantly different at the 5% level (t-test).
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Table 2. Survival rate (%) of various stages and instars of N. lugens on five rice varieties

Rice varieties

Stage
. Dongjin 1ho Chungchung Jangseong Chinnong Jungmo1045
Egg 504 470 54.8 55.3 58.8
Nymph
Instar I 100.0 100.0 100.0 100.0 100.0
Instar II 96.0 920 92.0 94.0 920
Instar IIT 86.0 720 62.0 88.0 76.0
Instar IV 580 60.0 540 78.0 58.0
Instar V 56.0 58.0 48.0 74.0 58.0
Adult 50.0 520 36.0 70.0 540
Table 3. Oviposition period, adult longevity (days + SE) and fecundity (eggs per female) of N. lugens on five rice varieties
Rice varieties
Stage
Dongjin 1ho Chungchung Jangseong Chinnong Jungmo1045
Preovipositional period 1.8+0.13™ 2.3+0.50" 2.6+1.09" 1.6+0.16" 1.940.10"
Reproductive period 23.1+2.88" 137+267° 47+146° 193+2.26" 18.9+2.03%
Postreproductive period 1.8+025° 224033 33+042" 26+031° 184020
Female life span 26.7+2.99" 182+2.19° 92+122° 23.5+2.46" 22.6+1.92°
Fecundity 2256+32.17" 97742225 32.7£13.96° 291.8+£71.37° 274.4+55.68"

*The values followed by a common letter are not significantly different at the 5% level (t-test).

50%,36% = YEFG T Hwang et al.(2002)2] Aol A 7+
4 FEYU N1 FAHY 3H&0] 77t 54.0%, 51.2%%
U A4 %9 Mudgo, IR26, IR64, B3 W ol A 2
} 26.3%, 23.8%,21.1%, 16.0%2 ZAFE| ST & AlF o] A
guinto] Al FET S3H&olA Aozt Sl AL
ZALE QT B3 ZEjAT7E A g 93kgo] A
= 7o) 9= A2 RI5HE (Hwang et al. 2002),
A Aol A= FAHE Ade AFAE FFANA 3

E2 AR 2AE O HAR7E R Aol dfste
S3H1L Sl Ao HHECH(Table 2).

2ot rfr O Huorlr Y

HE o] Aalat f o] FFo waet JFo| nAE &
AL EAst7| sl AR, AR |7 ARES 7] A
o, AR 58 2AHECH AFEA Y= 5 7 &olrt ¢l
= Aoz AEQ o, A7 5 157 7 29
I AsHet 2 10455 FH 139 FAFSA T 1o B3
et A= Ar|zbe] goten, 53] A= 4.7
U2 W ¢ e AR 2AE T AN 7| = A o
2 F3 98 Z2A ety AR 282 57 13, AE
B, F5 1045 5 3 FFNA FsHA ZA vetgted, 3
Au et A e g2 Aor AT ARk B3 1
3,489, TE 1045 =2 FEolon, At kat o

A o] ZAE Ao AAdH = B2 A2 2AES
T} (Table 3).
HET A e 717 5 2T ARpehe
AE AHEH 459 Y A
2 1% 71 AEUSE BT AN A B 15
2 ZAE}. BFUE 4
7

H 7Y, A 24, 25 10452192 ZAME QLT AA A
Y BELO] B2 A AR AT FTkshe AR
Uebt o (Fig. 1), ¥ &350l whet W79 458 2}
0|7} Q& sttt =3t Cohen er al. (1997)ZF Alam
and Cohen (1998) 22 A4 FHAE 7HA 1L Qleat=
FZ5o et 2 249 fAATE B o R Z-gste] A
9] 2ol Qrka i, 2 AgolME T2 Bphl
FRAAE 7w et A A 3 (A2 52.0%,
36.0%), AR ZHZZE 1379, 4.79), A 9 (42 1822
o, 9.29), ARk (Z2E 97.79e, 32.70te)) F&] zbo| 7t Q)
£ A2 oleh T2 Al 7]Q1E Ao R AyztHET

3JAGE

HELo] A E B4 F8 dojdl wetu|E e F5ol
o3 FFE W= Aoz Ueyth F5E &57H (RS
FH 1045004 M 2 6455 YEFAAL, Bphl FHARE 7}
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Fig. 1. Age-specific survivorship (/x) and fecundity (m,) of female adults of N. lugens on five rice varieties.

Table 4. Population growth parameters of N. lugens on five rice varieties

Rice varieties

Parameter
Dongjin 1ho Chungchung Jangseong Chinnong Jungmo1045
Intrinsic rate of increase (7m) 43.25+13.952% 11.02+7.497° 2.51+2.620° 51.61+28.558" 64.51+25.414"
Net reproduction rate (Ro) 0.172+£0.0179™ 0.127+0.0402° 0.048 £0.0582° 0.181+0.0246" 0.196+0.0155°
Mean generation time (7) 21.95+2.409" 1894+1.514° 19.02+1.779° 21.82+1.564 2131+3.249"
Finite rate of increase (1) 1.19+£0.021° 1.14+0.045° 1.05+0.061° 1.20+0.029" 12240019
Doubling time (DT) 404£0.419° 547+1.856" 14.33+22.949" 3.84+0.533" 3.55+£0.278"

*The values followed by a common letter are not significantly different at the 5% level (t-test)

A FYA FFQ BRHe AuoA EA SAEHU
WARAS7HE (rm)2 A/dH oA 718 2H2 0048011, &
1045904 7F 2 0.1960.82 RAE QT 7| A EZ7)
W)L 37T 2ol BAHAA 7Y A2 a2 BS
i, 53 15, AeH, TR 104590014 &2 & UEh
BAAHZITHDE BBt A 2 FdFs B3
7| (D)2 BE 504 FAZLE fo3t AL

2 yehgou, AAdHolA 14392 7P Z2A A
(Table 4). Hu et al. (2010)9] ARol|A] WEL] 59 &
7t A FFQ TNIOA 14477, AT A3
oIS EF3IA Qe oFEQl Oryza officinalis®}t Oryza
rufipogon+= Z¥Z} 0.10, 67.822 ZALE AL, WARAE71E
2 717+ 0.1340, —0.0616,0.10962 E 3, HFA| 7] 7+
37.2,36.7,38.6 2.2 A= O. rufipogon™ TN1o| A ¥4

A
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