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Comparative study on density related intra- and inter-specific effects in

Laodelphax striatellus (Fallen) and Nilaparvata lugens ( Stal)

LU Jin, CAO Tingting, WANG Liping, JIANG Mingxing, CHENG Jiaan "

Key Laboratory of Molecular Biology of Crop Pathogens and Insects, Ministry of Agriculture, Institute of Insect Sciences, College of Agriculture and
Biotechnology , Zhejiang University, Hangzhou 310029, China

Abstract: Small Brown Planthopper (SBPH) Laodelphax striatellus (Fallen) and Brown Planthopper ( BPH) Nilaparvata
lugens (Stél) have been the major insect pests in Chinese rice ecosystem at different times since 1960s, but simultaneously
caused serious damage at the heading stage in the Yangtze Delta area in the recent years. To understand the ecological
mechanisms of simultaneous outbreaks of the two rice planthopper species in the area, the density related intra- and inter-
specific effects for SBPH and BPH on their main biological parameters, including nymphal development duration,
emergence rate, longevity and fecundity of female adult, were studied in the laboratory using indica hybrid Shan You 63 and
japonica Xiu Shui 11 as host plant varieties. The results showed that there was significant intraspecific competition, as well
as interspecific facilitation, for both planthopper species. Intraspecific competition resulted in prolonged nymphal
development duration, lower emergence rate, shorter longevity and lower fecundity of female adult as initial density was
increased. In contrast, the interspecific facilitation resulted in shorter nymphal development duration, higher emergence
rate, prolonged longevity and higher fecundity of female adult when the two species were coexisted. Both intra- and inter -
specific effects were significantly interacted with planthopper species and host variety. The density related intra- and inter-
specific effects on L. striatellus is higher than those on N. lugens. The intra-specific competition on a relative suitable host
variety was higher than that on the other variety, but the inter-specific facilitation on the relative unsuitable host variety was

higher than that on the other host variety. Findings are discussed in relation to underlying mechanisms and evolutionary
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significance, as well as the possible interaction between interspecific facilitation and simultaneous outbreak of SBPH

and BPH.
Key Words: rice planthoppers; density; host plant variety; competition; facilitation
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Table 1 The sources and resistant levels of rice varieties used
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Table 2 Impacts of intra-specific interaction on nymphal development durations and emergence rates of SBPH and BPH

B S iy # BUF7 ] Nymphal development duration/d WU/ %
Species Variety Density M Females HE Males Emergence rate/%
JKKE\ SBPH ik 63 4 17.67+0.42 bB 17.60+0.65 a 65.00+ 5.97 a
8 19.30+0. 84 abAB 18.20£0.52 a 55.78+10.02 ab
16 20.99+0.90 aA 18.96+0.72 a 40.44+ 5.01 b
FK 11 4 15.90+0.45 B 16.69+0.37 b 75.00+ 9. 13 aA
8 17.66+0. 82 bB 18.60+0.66 a 50.20+ 6.93 bB
16 20.78+0.52 aA 18.90£0.74 a 52.60+ 3.66 bB
#&F BPH itk 63 4 15.13+0.35 a 14.41£0.29 a 80.00+ 6.24 a
8 15.1220.19 a 14.72£0.13 a 76.40+ 6.29 a
16 14.90£0.22 a 14.4740.16 a 75.80+ 4.66 a
FHK 11 4 15.2220.21 a 14.78+0.24 a 82.50+ 5.34 a
8 15.90+0.28 a 15.10£0.26 a 73.90+ 8.59 a
16 15.68+0.26 a 15.01£0.30 a 63.50+ 7.06 a
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Koo AEUR b P B8 T A DS ) 2 MR 5/ SO I REE LA K 11 25 JE ik 5 ol A 8 B2 ) 42
v A DU A KRR HOP A AR B B P % RE B I 2 (P<0. 05 ) Bl 3% (P<0.01)
RS AR LATE K 11 S aF B X —ma o B, SR, PE AU BE 25 PE R, 46 R mURh P %86 B 2800 %)
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PARPRE KRB AETS K 11 FILIAE 63 b/ 35, A A 4 B 00 It 7 i R g o 7 D e OS2 ANk 3, 22
T 22 MR KRG S FD (F, o5 = 15.34, P=0.0002) B CEFIZE (F, s = 60. 64, P<0.0001) % &
(Fy105=7.2, P=0.0012) %5 P AR & mUME R He A7 A iR & 500, KA S A (F, 3 =11.67, P=0.0009)
i REFNE (F, 45 =420.95, P <0.0001) FIRE(F, 0, =41. 04, P<0.0001 ) 35 %0 5t w4 0 7 B A5 45 2
FA A A CEFNZE 5B (F,, 0 =39.62, P<0.0001 ) X W E\ 45 M BR A W W RO BAE G R W,
KR R 55 R CEURR 20T RS R LA M R T A U™ I R B Y EAECR LU 63 S A
o R EUME R iy (F 05 =5.12,P=0. 0257 ) FI ™ IR & (F) 0, =12. 13, P=0. 0007 ) S 3 FIHK 2 3575 T LA
FK 11 R EW,

22 H PR WY K VR AR Y U Bt 2 i Y I 28 B A e T RIS IESCA 7E 5 K 11 TR
63 LM RETE B8 AR T R R R B35 (P<0. 05) 46, # QT 35 B 7= B o vy , 72 A
AN b 2 2 B B R R, Ak P B S (P<0. 01) FRRAES, AL 63 b 1 — a3t 5 i B
o SR ARG W T Ak O 7 O e AR AT, A 39 300 S o ) 235 32 %o O 7 B9 11 2

F3 IRCEFNE CEA B EAR A R X R B A 0B S DR E R S0
Table 3 Impacts of intra-specific interaction on longevity and fecundity of female SBPH and BPH adults

=} i A o L Sk y
K REL SBPH Witk 63 1%t 8.80+1.82 a 14.20+7.72 a
2 %t 7.60+1.22 a 7.553.56 a
3 %t 6.40+0.76 a 5.13+4.84 a
FK 11 1 %t 9.20+1.47 a 8.50+3.49 a
2 %t 6.70+0.59 ab 11.67+7.80 a
3% 5.64+0.42 b 10.33£4.78 a
# Kl BPH Wik 63 1%t 17.70+2.02 a 685.00+42. 63 aA
2 %t 14.55+0. 89 ab 397.85+41.22 bB
3 %t 12.98+1.18 b 261.26+38.35 cB
K 11 1 4f 12.78+1.47 a 526.63+69.67 aA
2 %t 12.25+1.47 a 285.60+50.13 bB
3 %t 9.41+0.87 a 153.22+25.05 bB

2.3 JKREURIHE KR B R )RR

T W R S R LR ) 5 AN X AR R EE B DR s e AR IR 63 AIFEUK 11 BN
Al AR DL 4 SR 8 S LR A ST FN 4 SR8 Sk AL AE AR 4 A BRIEAT LU SY, A5 A gk
4, ZHEFZM R R CEFIE(F, 5, =80.44, P<0.0001) \FERE (F, ,, =12.07, P<0.0001) X 7 it
KA DA 5 R KA SR SR REFR S (F, L, =11.97, P=0.0007), DA R RE CELRRE 5 %
(Fy 1, =4.28, P=0.0065) % b € EUMES B2 H PN B E N EAECR, RN REFZE(F, , =
116.78, P<0.0001) L (F, 5, =18.11, P<0.0001 ) X M H J B A 8 2 520, A As R EUR S 5 %
(Fy 1, =12.29, P<0.0001 ) Xf P RS HU& B A IR E I BAEC R SR AR REFI R (F, 4, =
13.43, P=0.0003) R (F, 1, =3.94, P=0.0098) Xf B CEU 4 HOPI LA B 5

ZH LR TE RN RN B AR R A5 0 IS i SRR L, n (R | e BUR B D AR
FIAEAERT i35 (P<0. 05) Bbk 2 (P<0. 01) 4, RIS A WA A7 i S BUR RS EVE BE A (B 5= b i A7 7
RAFZAE REUINTR TR A& BB 4Rk 33X —Fh ) 5% BE RN %K CE T U B D AR TE A W
(i) s R 2L P R s He DT TR S ARG 3 [ 285 A8 %o A R LA L Ty 0 A e AN R LT e TR R
BT, R R GRS 5 % X A RS S BAE R R QLA X — ] 2 AN 2 R
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Table 4 Impacts of inter-specific interaction on nymphal development duration and emergence rate of SBPH and BPH

PR RS i e # HUJ7 ) Nymphal development durations/d PIE %
Species Variety Density M Females e Males Emergence rate/%
JKKEL SBPH Ak 63 4S+0B 17.67+0.42 bAB 17.60+0. 65 aA 65.00+5.97 a
45+4B 16.02+0.23 ¢B 15.83+0.28 bB 75.00+8.33 a
8S+0B 19.30+0. 84 aA 18.20+0.52 aA 55.78+10.02a
8S+8B 16.67+0.35 beB 15.69+0.33 bB 64.10+8.23 a
FK 11 4S+0B 15.90+0.45 b 16.69+0.37 bB 75.00+9.13 a
4S+4B 15.86+0.64 b 15.13+0.37 cB 75.00+6.45 ab
8S+0B 17.66+0.82 a 18.60+0.66 aA 50.20+6.93 ¢
8S+8B 16.14+0.40 ab 15.38+0.30 bheB 56.60+5.98 be
#3 KE BPH Wk 63 4B+0S 15.13+0.35 a 14.41+0.29 a 80.00+6.24 b
4B+48 14.77+0.08 a 14.44+0.18 a 95.00+5.00 a
8B+0S 15.12+0.19 a 14.72+0.13 a 76.40+6.29 b
8B+8S 14.68+0.20 a 14.55+0.34 a 75.20+7.40 b
FHK 114 B+0S 15.20+0. 19 abAB 14.78+0.24 a 82.50+5.34 a
4B+48 15.12+0.28 bAB 14.69+0.27 a 70.00+7.26 a
8B+0S 15.90+0.28 aA 15.10+0.26 a 73.90+8.59 a
8B+8S 14.92+0.23 bB 14.66+0.18 a 68.90+7.52 a

S A KEL, B i KL

2.4 K REURIHE R B ] R
SRy B RIS B U (R A50R XoF I i H i R A 7 O B S R, FESINE 63 AT K 11 BN ERFP L,
A CAEERE 1 XA 2 X Rafp | DL Al 1 X A Rg CEU R A4 4 A PEEA T FU BT 25 Rk 5

F5 IRCEFNE TG R TE) B B ROR X B R 7 A A0 7 DR 2 R RS0
Table 5 Impacts of inter-specific interaction on female longevity and fecundity of SBPH and BPH

5 % ‘~ % g5/ (b '~
$HS$;§i2ﬁ fFf Varieties HIL Densities Loniﬁfyﬁﬁ:ri:ﬁes/ d Fecuiigtzife;:j//p:r:mﬁr)nale)
JKKEL SBPH WLk 63 1S+0B 8.80+1.82 b 14.20+7.72 ¢BC

1S+1B 13.20+1.51 a 83.20+13.52 aA
2S+0B 7.60%1.22 b 7.55+3.56 cC
2S+1B 9.39+0.75 ab 47.06+10.72 bAB
K 11 1S+0B 9.20+1.47 beBC 8.50+3.49 cB
1S+1B 14.80+1.82 aA 84.10£15.26 aA
2S8+0B 6.70+0.59 cC 11.67+7.80 cB
28+1B 12.00+1.27 abAB 44.90=10.60 bAB
#5 KHE BPH Ik 63 1B+0S 17.70+2.02 a 685.00+42.63 aA
1B+18 16.10£1.05 a 481.00+72.16 bB
2B+0S 14.55+0.89 a 397.85+41.23 bB
2B+1S 15.70+0.85 a 348.60+28. 14 bB
FK 11 1B+0S 12.78+1.47 a 526.63+69.67 aA
1B+18 16.10£2. 14 a 345.30+51.73 bAB
2B+0S 12.25+1.47 a 285.60+50.13 bB
2B+1S 12.90£1.54 a 243.50+41.63 bB
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