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Effects of five different rice varieties on the life history and
population dynamics of the brown planthopper,
Nilaparvata lugens in central China
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Abstract [Objectives] To evaluate the effects of five rice varieties on the life history and population dynamics of the brown
planthopper, Nilaparvata lugens, in central China, and thereby inform the prevention and control of this pest. [Methods] The
effects of five rice varieties (“Shen Liang you 3117”7, “Jin you 9577, “Qi Liang you 908”, “Feng you 989" and “Shan you 63”) on
the life history parameters of the brown planthopper were studied using two-sex life table. In addition, the population dynamics of
N. lugens feeding on each of the five rice varieties was simulated with two-sex life table software. [Results] Different rice
cultivars had different effects on 4™-5™ instar nymphs of the brown planthopper. Nymphs fed on “Qi Liang you 908" took
significantly longer to develop than those fed the other four rice varieties (P<0.05). Planthoppers fed on “Shan you 63” and “Jin
you 957” had significantly lower fecundity than those fed on the other three rice varieties (P<0.05), and those fed on “Qi Liang
you 908” had a significantly lower survival rate than those fed on the other rice varieties (P<0.05). The five rice varieties can be
ranked in terms of the net reproductive rate (R,) of the brown rice planthoppers fed on them as follows; “Feng you
989” > “Shen Liang you 3117” > “Shan you 63” > “Jin you 957> “Qi Liang you 908”. [Conclusion] Brown planthoppers
fed on “Qi Liang you 908” had a significantly lower survival rate than those fed on the other four rice varieties, and those fed on

“Feng you 989” and “Shen Liang you 3117” had a significantly higher net population growth rate than those fed on the other four
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rice varieties.
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¥ KE\ Nilaparvata lugens ( Stal) JE# H
( Homoptera ) K&EEL ( Delphacidae ), IT4FERAE
S KRG A SR B R R RORE A 7 R R A ™
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6 31177 <44 9577 S5 WAL 9087 . “F= AL 9897,
U 637 ) MBFFERTSE, R PIH A dr R S
5, WFocHs CEVIMAE K & & MR sl %)
AP b X 5 BOKFE SRR, IR S
PR ARG IR T 48 RIS ARSI A, LRI il 1EA
A b i DR ) 3258 110 7K R i oG 4 LA AR
A FE R A ShAS BRI, IR A v L XA X
o KEUW SR E AR RN RS %

1 MR5EE

1.1 kiE@mFh

ARSI SR A S FRAKRE S AN At X 3
HoKREEA . WAL 31177, “&f 9577, “5F
WL 9087 “FAJ 9897, “liflt 63, AT AT
SMEREFRAS (1S HP400GS-C; aTUHR R 5L 5
s, R, THE), BREAERE R BE
(2741 ) °C, FHXHEBE( 705 %, J6JH W 14 L & 10
D, L) Kimura B E IR AR AL 5 FhKRE
AR, =M RE R 2 L 3RS AR P e KL
B Air=up ( Liang et al., 2006 ),

1.2 #iKES$h

A B Aol REL R AR ROl R 2 At &
SIS E K R O ZH At C DUR MR R 7K R ot o
TNI EZFE 2 ). ks CElaTb . 48 ¢
AL IR T AN AN IR BE(27+1) °C,
FEXREE 70%+5%, YL 14 L 0 10 D) LUSEH
JKAF SRR TN 2SR 3 18, BEER CEw)
W A AP AE S FhKRE T R AH SC 525

1.3 & CASEHLBHNAMEESR

SEISHTTH AL B 400 3234 ( 18 emx18 cm ),
YRS, A RIREN 5 Rk RS SRR, BE4H 80 7,



- 144 - R B 244k Chinese Journal of Applied Entomology 57 %

T Pl ARG SRR = (K RS 1 80 AR,
AR AN I R Y, A A
1 mL EFRE, PMREAREER AR, BCRYRY)
PERYHE KEL 1 AT H (NT) 400 Sk, BEHLEE A
FIEIREE, JrmS et RS, 3K
[l FRAR Y, S T e KRS RS R
KL 8: 00 FlE | 8: 00 FHYRMEITIC 548 &
AT U RO . AETE TS O, P

14 B YERBFGNEER

fif 5 FoKFE A S RS | Td sk Rk
HOPMEIEE], JFFE 1-2 d 940358 BOHE . A S
XF, BEXFE 25 cmx30 em B A9 AR kAT,
FEANIARE HBe A1 Sk 1 Sk e, FAhoK
A U 5 BRI 30 1% i /KR i A R Y
FFIMA 5 mL & FEW - B 58 UG ARG F= A8,
FEWHSINE TR, PRI KR IR A K e
ST s [o) RGP A R 2 (/NI S5 ), T
AR 8 . WIURECXS S BRI 4 d 5K [ E
8:00 LRI 1) J5 1ok e A BT 1) %68 1 4t 5 118) K3k
B (HCAKR ) Tl LA IE O, JFAc %t i
HTicsk, ISR, 4 dJE, B3 d
HREA 1R, HEBUREEIET . Ei#iT L
WRRAE BRI, AR R I I R A7 TR 1S O
Py i R r . ARIKELXT 6-7 d 5 id sk &
AT B, R SR B IR R 1 ik
oL, DAMORANSE 5 FhoKFS S AR 48 a7~
R,
1.5 @ YEAMEE S RNEILMFF TR

FI A A= T S 20k e R R PIYEAE A
FPiE (Chiand Liu, 1985; Chi, 1988 ) &7
5 FoKFEEME T # KAV IR R ( Two-sex
life table ), I AR RCAUFIRE S8 A A E L

1.6 HUIESHT

ASE O KPR O M R A RO
( TWOSEX-MSChart ) #4741 T34 o 48 P14
A Ay 2% (Chiand Liu, 1985; Chi, 1988 ),
THEAS REVMA L B A A TG 240, F44
AW LTI . 7O ( APOP: M
RN =R Rg B TE] ), S BPETIH ( TPOP: M BN %]

O o BRERE ] ) | 4 AR I - A I 38 ( The
age-stage specific survival rate, sy, x A HEE, j A
W) R AR AT 15 2R( The age-specific survival
rate, o). ZFHTT . FEEFR-IE I ESE ) (The
age-stage fecundity, fy). FRHEREE 04 256 )
( The age-specific fecundity, m,, FPEEHPAERE x
AT SRR T2 B0 7 ) RRR s AR -1 1 A=
A ( The age-stage life expectancy, eyj, A
FEAFARY x 33 7 (RIS F5 4 )
AWFFEFIBT B T4 CEF RS, &
THHMESE, FEARE: NEHKE (The
intrinsic rate of increase, r), JFR#EK3R ( The
finite rate of increase, 1). FI{EH % ( The net
reproductive rate, Ry ) FITHACFE 1] ( The mean
generation time, T ) ( Chi, 2017a ). #|H
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Table 1

Life history parameters of Nilaparvata lugens feeding on five rice varieties

JKAE S Fh Rice varieties

EROE 2

w2 aRar TR 1177 Wl g2 AR Qe « . ones
Life history parameter F=1k 989 “Shen liang vou ilifi 63 &l 957 FEWIR 908

“Feng you 989” 3117,,g y “Shan you 63” “Jin you 9577  “Qi liang you 908”
Y Egg (d) 7.20+0.04a 7.20+0.04a 7.20+0.04a 7.20+0.04a 7.20+0.04a
1 N1 (d) 2.36+0.06a 2.82+0.04a 3.00£0.06a 2.62+0.05a 2.78+0.05a
2 N2 (d) 2.06+0.03a 2.03+0.02a 2.0440.02a 2.01+£0.01a 2.00+0.02a
36 N3 (d) 2.13+0.04a 2.08+0.03a 2.09+0.03a 2.07+0.03a 2.07+0.03a
41 N4 (d) 2.85+0.08a 2.43+0.08b 2.36+0.06b 2.27+0.08¢ 2.21+0.05bc
5H N5 (d) 3.68+0.12a 3.16+0.05b 3.11£0.04bc  3.18+0.06b 3.46£0.17ab
BT APOP (d) 2.4140.26ab 1.15+0.16¢ 1.80+0.18b 2.73+0.18a 3.67+0.80a
Adult preoviposition
period (d)
SRR TPOP (d)  22.63+0.39c 20.67+0.28b 21.24+0.33ab  22.20+0.43a 24.22+1.58a

Total preoviposition
period (d)

%5H F1 Fecundity
WERR A7 (d)
Female longevity (d)

e o (d)
Male longevity (d)

%% Survival rate (% )

209.60+28.20a
17.70+1.26a

16.77+1.48a

75.00£5.00a

159.70+24.40a
14.71+1.03ab

16.43+1.34a

71.00£5.00a

75.50+12.80b
10.18+1.07bc

67.50+13.10b
10.30+0.98bc

127.20+34.00ab
11.70+1.81b

15.86+1.46a 15.08+1.32a 15.13+£2.43a

83.00+4.00a 56.00+6.00b 33.00+5.00c

FPRAE R AR DR, AT B S5 AR AT AN [/ B AR ] it o B I ) Ak B ] 22 5 (@25 ( P<0.05, paired

bootstrap test ), I 3¢ [f] o

Data are mean+SE, and followed by different lowercase letters represent significant difference between different feeding
treatments at 0.05 level by paired bootstrap test. The same below.
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P 908 F<4x 4l 957 kN B KR I E K T
S 637 <AL 989 AU BN 3117( P<0.05 ),
MFF R 908  FI“&: A1t 957 Wi~ fhFh = |l L) K
S 637, “EAL 989" FIVRWIAL 311773 ™
ZIEITC R EE2E R (P>0.05 ) FINHE CEBLIE
T A R SF I 9087, HRE“4 4 9577,
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Fig.1 Effect of five rice varieties (“Shen liang you 31177, “Jin you 957”, “Qi liang you 908”, “Feng you 989”
and “Shan you 63”) on the age-stage specific life expectancy (e,;) of Nilaparvata lugens

N1: 144, N2: 284, N3: 3#%, N4: 4, N5: 5. TEF.
N1: 1 age, N2: 2 age, N3: 3 age, N4: 4 age, N5: 5 age. The same below.



13 SN e et XA KR it Ao 4 T VAR I s AR B Sl A i 2 - 147 -

F2 S HKFESIRXE KA MESHAENT

Table 2 Population parameter of Nilaparvata lugens feeding on five rice varieties

2S5 Population parameter

JKFE S A

Rice variety

P (R,)

PRI T (d)

WEBE AR (ry) JABRIER AR ()

Net reproductive rate Mean generation time Intrinsic rate of increase Finite rate of increase

“F A1 9897 78.60+15.43a 27.12+0.37a 0.16+0.007 8a 1.17+0.009 1a
“Feng you 989~
BRI 31177 67.88+13.55a 24.70+0.33ab 0.17+0.008 1a 1.18+0.009 6a
“Shen liang you 31177
<l 63 35.84+7.35a 24.08+0.40b 0.14+0.008 8a 1.16+0.010 2a
“Shan you 63”
“gilt 9577 16.86+4.58b 24.45+0.48ab 0.11+0.012 2b 1.12+0.013 6b
“Jin you 9577
“SEHAL 9087 15.90+6.02¢ 27.57+1.68a 0.10£0.016 3b 1.10£0.017 8b
“Qi liang you 908”
5 T===EfJt 989 Feng you 989 TR (948 G EVLE S R DT, e TR SR 5

——JRPIf 3117 Shen liang you 31 17 .
{—*—l4E 63 Shan you 63
—— 441 957 Jin you 957 g
1—+=FFFIfE 908 Qi hang you 908 §

N

w

LR
Total population size log(N+1)]
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AtIE] (d) Time (d)
2 SHKES (RAM 37, <& 9577,
“FFRA 9087, “$17: 9897, K 637)
X8 AR MR B B AR L
Fig. 2 Population number simulation of Nilaparvata
lugens feeding on five rice varieties(“Shen liang you
3117”7, “Jin you 9577, “Qi liang you 908”,
“Feng you 989” and “Shan you 63”)

IKAE AR T X REF A isEm . R 3 B,
5 T KRG b A ] MR T A4 TR LS [ 8 30 ) 7106 2%
AEE B EER (P<0.05), Z5REH, “FFMIL
908 I M N AU # KI5 WA U AYAFTE R g K
THE 4 FokFgsFr (P<0.05),

2.5 5 MkFEmMIE AT E FR-RHIEE
HIS N

Xb 5 BlUKAS A AR R B4 RV 2 AR -
FIH TR (& 4), BFSEAE SRR, <4200 9087

AR it Fof b S A Y U R A - S0 T R e
w5 (vg>100), —Mams, SAHTTEME A, H
i A A T SR ACTE A R AR R I A
SCERAEIRR], EhBIX 5 B EROKRE A,
“FAL 008 A H T4 CEUBHAEAY ZFE, Mk
B REXHZA AL E o

2.6 5 MkFEmME AR EFRERERN
FEFREENNEN

T R CEBED (B IR HAE
TR BI04, TR AR I A TG R AR
AU B ) A5 AR PEIR (B 5), MK
SATLIEH, 155 10-20 KIXIEIN, “SF P 9087
TR A CELR R IR AT R (L) BET
HE 4 Flok R iRt (P<0.05 ), [RIEFFAT46 % B,
“G A 95T EIME T B K AR RIS A ) i
5 ER T KRR R (P<0.05), FBH <&
T 957 7K A b Fp v 4 R LAY B4 HA — 5 D
HVEM

3 Git5itie

A RS R G R A A ARk
R L TS EYERE, W0 T B R
AR WS, PR A A I e A T A

( Mccornack ef al., 2004; Chen et al., 2017;



- 148 - R B 244k Chinese Journal of Applied Entomology 57 %

Liu et al., 2017 ), RSB TIEN 5
ZMF (Gaoetal., 2013) FHLHRFF (Lietal.,
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Fig. 3 Effect of rice varieties (“Shen liang you 3117”, “Jin you 9577, “Qi liang you 908, “Feng you 989” and “Shan
you 63”) on the age-stage specific life expectancy(e,;) of Nilaparvata lugens
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Fig. 4 Effect of rice varieties (“Shen liang you 31177, “Jin you 9577, “Qi liang you 908”, “Feng you 989” and “Shan
you 63”) on the age-stage specific reproductive value (Vy;) of Nilaparvata lugens
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Fig. 5 Effect of five rice varieties ( “Shen liang you 31177, “Jin you 9577, “Qi liang you 908”,
“Feng you 989 and “Shan you 63”)on the age-specific survival rate (l,), age-specific fecundity (m,)
and age-specific maternity (l,xm,) of Nilaparvata lugens
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Iy: Age-specific survival rate; m,: Age-specific fecundity.
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