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Comparative study on indirect intra- and inter-specific effects of
Nilaparvata lugens and Laodelphax striatellus
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Abstract Indirect intra- and inter-specific effects of Laodelphgax striatellus ( Fallén) (small brown planthopper, SBPH)
and Nilaparvata lugens ( Stdl) (brown planthopper, BPH) on population parameters of each species were studied in a
climate — controlled chamber on the host plant varieties Shan You 63 and Xiu Shui 11. No negative interspecific effects
were detected but significant positive interspecific effects ( facilitation) were observed. No intraspecific effects were
observed in SBPH but significant intraspecific competition was detected in BPH; mainly lower nymph survival rate on
plants of 2 varieties fed on by 20 old instar nymphs for 2 days prior to the experiments. Interspecific facilitation in SBPH
resulted in shorter developmental duration, higher nymph survival rate, prolonged female longevity and higher adult
fecundity. There was a significant interaction between interspecific effects in SBPH and host plant variety; interspecific
facilitation on the moderately resistant host variety ( Shan You 63) was higher than on the susceptible variety ( Xiu Shui
11). The relevant mechanisms and evolutionary significance of intra-and interspecific effects on these two species is
discussed.
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— B R R] e AR A R TR e 2 5
—Fp B H ( Awmack and Leather,2002 ; Bruno et al. ,
2003 ; Kaplan and Denno, 2007) . ¥T4F3k, fERH &
AR A OC R P WFE L A B T AR R E RN B AR AR B
AN [ 2 BE 1 b ()4 2 1) B 4 (5 i 55,1996 F
AR 1997 X 15 F % ,2000 ; Cheng et al. , 2001
Matsumura and Suzuki, 2003) ,
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TR g, A T A R AR AT Sk, Gk T IR
i KCF DVBOK ) AT B o e A A T 5 1R
7 fE E (B R S5, 2005 A 45 ,2007) . L
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TEIRAOL 65 5 d e | U 28 LA IR b 36 R
LR B B U2 95 2000, 3045 0 BERS 3T
T - LA U0 R, 13 4 R AR T 5 T o
S5 RIS A B it
it 77 %
W DPS S5 342 57 4k P CRE IS SR B0
2009) %R $a24 S 17 J7 2% 53 B B 1SD 152 1 I
2, US4 OB (A3 ) 36, 50 BT HISE 347 7 3%
PO
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2.1 EEMHANMMERENERPLENER
B % M

FELMIE 63 FIF5 K 11 &F FEHKMET, KK
A T [R] 2 b PN AR 0] 500 X i A g
WA PR LR 1, 2R 200
ZW RS REFI S (F,  =167.01, P <0.001) Al
FEMTE(F,  =42.66, P <0.001) 545 &
B WA S A OG, T K RS RS RS R LR 2R
(F, 4 =10.93, P <0.05) LA KoK dh Fl 5 75 £ 40
H(F,, =47.55, P <0.001) Xf M+ b % & 5
AR ENN D ELER, 7 CEMIE(F, 4, =
30.42, P <0.0001) f1 25 EACPH(F, 4 =12.72, P
<0.001) S Jy WA A #% B A OC . Bk 1,48
RALHE BT B (15.70 £ 0.15) d e B BT
(14.57 £0. 13) d ¥y &8 25 50 F K% EL Y #E 3 g
#1(22.26 £0.79) d FkfE He 735 (20. 28 £0.56) d,
IKAE SR CF, , =26.91, P <0.001) , ff R EFhE
(F, 5 =224.25, P <0.0001) f1 2% F AL B (F,

F1 REEMBCAFHAFAFFE ZREGERREHENPNLER 0
Table 1 Effects of indirect intra-and inter-specific interaction on nymphal development
durations and survival rates of SBPH and BPH
BRI (d) CTH%0 = bR % (%)
Fhi B 2% 32 4B Nymphal development durations (d) (LB + BRI
Species Variety Treatments (mean + SD) Survival rate (% )
M # H1 Female e #r 1 Male (mean + SD)
et bk H — — 0.00 +0.00 bB
{”221[36;53 [R] i £, — 23.00 +£0.00 1.64 £1.64 bB
K KL ) FheE 17.13 £0.34 17.20 £0.55 43.01 £2.10 aA
SBPH fidt kg 25.00 +£1.84 aA 22.58 £2.02 aA 16.65 +3.28 bB
%Xijll] [ Fh 1G 3 23.93 +£0.83 aA 22.33 £1.17 aA 22.03 +2.12 bB
FheE 16.34 +0.29 bB 15.83 £0.49 bB 50.27 +4.64 aA
. fi B 14.95 £0.31 a 13.94 £0.41 a 52.84 +£3.48 aA
‘{IJJSzE6§3 [ Fh 1G 3 15.12£0.37 a 14.18 £0.29 a 41.03 £5.19 bA
#y KA FAEE 15.30 £0.27 a 14.43 £0.21 a 51.03 £2.93 abA
BPH fidt ik 16.06 £0.30 a 14.92 +£0.25 a 72.11 +4.18 aA
%X/i(llll [R] i fe, 3 16.48 £0.45 a 15.32 £0.35 a 54.24 £5.18 bA
FAEE 16.28 £0.30 a 14.60 £0.28 a 61.50 £6.57 abA

T BT o B2 3 T TR AL A ) KR A L R 0 S [R) 2 3 A B 2 1) A R A R E R R R 22 RN B (P >0.05) , K IF
INE FRFRE FRE A R/ TE 5% M 1% KV FHEEE S, TR,

Statistic analysis was based on the data of different host plant treatments in the same column of the same specie on the same variety,

data followed by the same letters indicate no significant difference (P >0.05), and followed by different small or capital letters

indicate significant difference at 0. 05 and 0. 01 level respectively. The same below.
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=13.46, P <0.001) ¥ 527 i £7 3% b o 2 A4
XM KAV A A (F, ,, =54.32, P<
0.001) Xf# B AF IR A W WL B, Bk
b RECE AT R 64.58% £2.81% B & T
JERE 22.08% +3.28% ,2 v KEZEF K 11 FH)
FETG 3 50. 69% +4.24% B 3 = T AL 63 L)
35.97% +3.77%

Z R 2 b R R R B 3 Ak B A8
KEUME A RO I R E AR HREES
KT b SRS X K K EUE | R R A b
FH(P<0.01)fEHEH, FEFH A FRGEENT E
e R A B T A R R A R R T ke [
Fife TEAR AR b0 [ A, 25 3 Ak B 0 2 AR R
A G S R A H T e RS ) AL AR 2 A
IKAE SRR S XA I, P AR 4 [ Rl
My Gl fE AR B AR TR R, AR R (P <
0. 05) FEAIG, 1M 76 28 5 A K R B fE F A bk AR,
HA RN R S5 gk LAETR M IO % 25, 1)
My CEFE AR BN s e VR . R, 4K
KA EF s 5 GRS R bR AR
(1, A7 % 224 & (P <0.01) £ &, 1 7 28 [a] i
TR G TR R AR TR Y, A AR R Ak
R TC R A, W CE KR ECE B R
FEAE ol ] (] 2412 1 o

DL L &5 S e WA AR & LA T LAY A (] B) 2 4
HEVE FH RS QO EURP 28 A AF 32 b B S, B A 5

FAFR R A AR 32 AL B KBRS
P ARA 25 i e B A R, TR Ao A T Ak B R
XK TCE A DT RAE I R A R MR AR
T, S b A 3 A B ) A T mU ey e B 39 R 3P AL
IR A AR FEAE R, T TR oA T Ak B0 45 K
Al BAF T A A T AR

2.2 [E)EESh Y A0 ) 45 SR 3T R B 5 A # S
ER=g:0E-A1)

FELVIE 63 FIF5 K 11 3 FHKMET, KK
R4 & T[] 22 P A [ 50 X i e 5 i R R
WP DN B IS e WL 2 2R ER O 240 A R BT, K
A (F, ,, =77. 14, P <0.001) FIFg & & fl 2%
(F, ,,=101.89, P <0.001) ¥ 5 775 & mlHfE gk L 5
A S AH O MK A St B 5 A CEFRSE(F, =
35.44, P <0.001), Pk Ko /K Fe i Fp 5 2 32 4k 3
(Fy,0=3.23, P <0.05) Xf f& & EHE WL B 5 5 A
ZHAEH . FFE, KAE A (F, ,, =201.95, P <
0.001) FIFg KE A2 (F, ,,, =741.55, P <0.001)
¥y 550 O A AR S 2 R OC, T KR i R
R REFIE(F, ,, =52.91, P <0.001), LI KoK
Fei it il 5 25 A0 (F, 0 =3.29, P <0.05) 515
KA EANREEMBENEAELR, &
& b, 4 R ECF 2 4 M 7 O & (664. 08 +36. 00 ) i
e 235 R T K RN P g g M O B (8419 +
12.88) 4 ;1 2 Fh A REFE 75 K 110 | (1 °F 34 &
W7 B (525. 44 +51.03) Rt 2% & T AR Al

R2 IRCEFIE CE P A0 ) 8 45 %0 R X M B R A FO B R T SR 2 B RS 0
Table 2 Effects of indirect intra-and inter-specific interaction on longevity and

fecundity of female SBPH and BPH adults

T R E st 7o F E AR W e A A () 7 B i (ORL/ 45 )
Species Varieties Treatments Longevity of females(d) Fecundity ( eggs/ per female)
o it ff 5.05+1.09 bB 3.40 = 3.40 bB
il 63 - :
SY63 [Fi] Fh 15 & 4.70 +0.86 bB 0.00 + 0.00 bB
K KL SRh 11.40 £1.55 aA 27.60 = 9.81 aA
SBPH - fid Bk 19.20 £1.46 a 118.45 +20.97 bB
K 11
ﬁXill [e] #h £ & 19.35+2.43 a 134.00 +28.92 bAB
SREE 18.75 £1.64 a 221.70 £27.65 aA
. fid Bk 19.70 £1.51 a 389.60 +41.36 a
il 63 -
SY63 [Fi) 1 & 20.70 £1.15 a 436.55 +46.68 a
R ’ S E 21.05+1.67 a 479.80 +45.18 a
BPH ~ fi bk 24.20 +1.67 a 929.10 +64.66 a
11
15)(7511 ) 1 & 22.55+£0.71 a 949.10 £36.28 a
) b fE 3 21.85+1.39 a 799.45 £52.42 a
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63 I 1124 5 M P O B (222. 83 +£30.52) K,

ZHE LR R IITE 2 A 5 B R 6] 27 3 4b 3
(), 4 Tt mUME R 55 A %ﬂﬂﬁi’}tﬂkﬁfﬂﬁﬂiiﬁﬂﬁia
Z5 o AR, O A A7 3 Ab B ) K R EUHE A
M?iéjﬂf&#ﬁﬁ%ﬁﬁ*&ﬁ%%ﬁ,ﬁﬂﬁ%m%,
B[] 2 A ) 5C R 2 A4~ Sl A LK R B 3 g M
Y1 5t 34 A S 3 AR R T BRI A 63 R AR
HR OGP M R i LA A S A R AR T k2 B )
i a] ¢ Z& o0 K R By £ i 4 TR oA R b al i
631 FRME AW, (HE, FEAKE ZM4T, F
DA TR 422 5007 T SR X6 2 A L ) e R i R OT 2
g 7 O S 7 A R R S

3 iR

ARWFEESRE T 5 B R R i 3h S DA K
MEYF S8, AR R E A A R
(P ) e 1l SR 55 i RT3 4 M 7 B o 450K L
BWTSE 2 FloRE R[] 122 b P AR 8] 5 28 5 Fh A
RIEMFE R 45 R R WTEA LI 1 554, BN7E
2R 10 Skt s IR fEF 2 d e H R
JETT Bl S mUE HUAF I 38 DR A A T 4 A0 T
FHAK, R — S Y 5T [H] 2 A A 52 4+ (induced
indirect intraspecific competition) /[ #b , # Py 6] 32
RO X & T A e AR S 8, A SR R I
FRBES RO R E W B R RS e, SR,
V) ] 45 280 07 o 463 " L ) 4% 0 Ao 1 2 00K 7 AR A A
ASF A 5w AEGS R TR 5 35 R R S 80
HA — & 0915 5 # ) 42 3/ H (induced indirect
X LT ERR i 98 R 2

TE AR A R g h, fid CEUR R R I R
Tl BOCRE R 2 J2 Ak T b 45 8 R I DLR OKF AR B
FELERE T CEUAK CEL 2 A F duh 4 R DU fE
R PO () 4 16 T 2R [) I 7 S 6 3 e v A 4
~5 d R OO, DA R R 0 0 8] 2 R B
Ab T ARARL A T 2 e 3 A5 0, AT LA B S ke iy
ol A 0 A ] ] 2 280 07, At m) B O M S B T
SRAM A 25 25 11T 1 T 2 b Py 60 o 8] 28007 %5 A &
AP HESE I B 2w (2 94,2011 ) ARG e 4
i iUfEE 2 d B HTE TR S IR fa
f1h e e R R U HOB AR Sy R I 7 B A T RE L A
77 A A S 3 i AR R S 1 IR 22

AHIF 5T 45 3 [ FE 2 B AE TR EUHTIK R EGX 2 Fh
e LAY [ 422 ol pA) A0 Aol ] 2550 B 5 R LRl 2 R A

interspecific facilitation) ,

FOKFEMA A B E N EAERLR, MXTIE, 48
T ] 4 Y S A4 R T O R, T K KR
F1%) ) 3 o ) 2 EAE A 8 T4 RO, R LAY K
BT A RECH K R EUCR, A B Y
BERRE 1, R A I T S B R WOR fe T T 3 AR
A FEAAT B0 AR, i Ak L Bl A 6 7 N e
T (PR FIS R A, 1993 ; #5584 45,2008 ) . [
T, ) A H i 4 R EUIRCRD 8 T 0 A 32 2R K R Y
AN RS, AT B8 R T A [A) e R 6 EURCR e FE
AF F2 KA B A Ok B0 52 W, DT Al R — s AR A 1)
PR N TE AR . A T LTS i B R R
ME— SRR, Y E R SR EEE R R
WK fE a0 B N % ( Wheeler, 1996; Awmack
and Leather, 2002) . 1] 40, 78 % i B9 2 2L 1R &
AR S R R T IR AT R R
FAME S DR G RO T, P MR IE
iﬁﬁﬁﬁ?ﬁ (k3 4 R0 42 58 ,1985) o FEAK

HEBRG T Z M B YR RUR AT, — LA
ﬁ@ﬁsiTUﬁﬁﬁﬁ%I*ﬁ%,ﬂiE%ﬂiEﬁm
I W) S5 AR5 A6 ) o R LG ), B AT AR W AR O
(R i A7 1z % 7 [0] Ok 2028 2F EAE Y0 E 3R 1B R
HPP A ARG W) O o EHWIE S R AW,
TS TAR P R R S A FAEY R (B
45,2000 ; Agrawal and Sherriffs, 2001 ; Awmack
and Leather, 2002 ; Kaplan and Denno, 2007) , #5
TS K T i A R Al ] R A8 4 2 3R
B, 4 S K TR E A I A AR A R A SRR
{ELIX AR A2 2E 41 2 AR X B (asymmetry ) £, R4S &
BN R AR AR P 2 DR T K TR R A T LA
REA R P2 R I (B BESE,2011) o A BFFE 45 2R
52 FhRE R E B R ] OC R I WT T A5 R ARTE 2 A
Fed TR L T Y [ 4 A ) A R VR e 3R 3 O 3R X BR
fR, ) Y K T EULE TG 63 Rk b AR T I
TR JLFME LA SE BT UK, T E Bl R 7 i A
295 d oAy sRmife S e &4 R EE F i A R A
T I, AN ASCRT DU 3t 58 3 R A &, LM o 7 i
WIEA T 2 — 4%, 2 B 1 355 % ) 4 b 1] £ F 1
o T, 3508 20 K EUCE S IR R XS K L
8 5 T R A BT R AT AT B S ) A S o o LA Y
MR EE—ERE xR Tl ey [ e kadt
I i 6 B A R )4 EAF S5 R REURB S F IS
AF EAY I E IR A BRI A G, B T RELS
JRKE 2 Fh 2z A IX — BARA B E IR A AL i
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R A WE ST (T 8 A AR fi, 19905 & i & 4,
2000; 5 @45 ,2011)

AR e WA T mE K T LA X — [ 42 A
PR Ao [ 45 J32 A4 07 1) 22 S 2 s o e R LA R
I [v) 2 A 3 2 BT JE RS AT ) T R R i R A
PHTREME , 2Y [R) AR R A B — 5 W N, TR 2
R B ] 4 ) AN ST S RN 1 BE 4R A 5 AR
F 3 A S AT R AR B AR B O T R L
ok 2% R 1 K T 7 R Ol LAY AT A AR
PR, B 5 40 38 55 4 FH AR X A8, DT R ARG PR A
PR PR T 5 SR A 35t 0 KU o A RS
R B I BT 2R B L A [ Ao [ i A S A
H 25 FARTE] 0 A ] AR A AL A BT A i 2 B
R R S [R] K R, B — e i N R G R R
AP RERYFT I R —E R Lo — R RS e
HEA R G R RE I K R AAE T 1 SR
(B PESE, 2011) . fERK = MM X, KRR G A
Hb B A B KRBV eI A BB T H WD HT IS A
W TIT P T v R R AR R R A AR R 4
s R 7 A TS s CEGE AR ,8—9 A
N REM R RS . Wik, A 8 T HAHTEE,
B AR Y 2 20 R B TR SCA T A TR 3
1y 2 FfE R L A R R B R RO R R b
o Bl # T EUMRE Y & R, KRBT 46 18] K R
REEREE RS, LAECAE 9 A R RIS I 1H) 5 Hh B A K
PP R R i e 0, 7R RS DA B A 3 5 TS S B
U R W, 7 K R R A 0 2 Bl R R
AU 2 % K B4 (TERUE, 2007 E 42
85,2007 ; FE 52 4 45,2008 ) PR T, A KRR K
T\ I3 [ R A Bl T 8 ) 3 e 2 0 ) 2 i) o i) 2 i
YERT AT BEAE T 4F 2 FhAs & EUAE 4 = A A X i 4F []
R R RS —EEN . X — Rt — Dk
W A I R A Y 2 S EE )5 T L A
DL — B AR st i BT A5 2 B i Rl b v K COF IR R
— & REAR R % A AE H ) % 32 3 A 52 BR T 1 K
S AR A [ o 288 0 A B P B RO 3R A T RE A i
FRURME S B, AT R S E R A
T5E 3 (BT BEF 4, 19915 Agrawal and Sherriffs,
2001 ;Cheng et al. , 2001 ; X 64 45,2002 5 25 7k iR
MFER %, 1997a) o HR, F BORIRE 3 25 /9 70 B F
EECITRE VR IV S N 5 N =1
FrIZ i H ik 7 7% iR 2 1 5 IR 2 (9 9 b 4 i e
H A SRS 1] (9 AH B OC 2, LA RE Tl 35000 A A 4L

VA TR B A (AR AR K %, 1997b; Kaplan
and Denno, 2007) ,

TS RGE D, Z R v B LW i A e, T
B P L H Al (8] 4 70 TR O T 52 e L O O A Y .
R AL S B, R SE r R ECR HAE S R 40
[ 3 FhRE R IR & AR I [R] A A ) R T A&
o S M A 2L LA AR 5 4 (X 1 BB AE, 1991)
SRNT, R A R] A SE VR A AT RE 51 R AR S 1Y)
LYBYEAR A, AN AE h AR T EUR B 8 T O K R
GIER 7 SN £ 7 S N (T S S = T s
(Cheng et al. , 2001) , 7EA LG 2 Pl & B,
MR CECS S REEIE 63 F IR FER AR T
40 A B R TR 2 L B 0 A Y AR Ak
AT TR B S ] AR S LA R FE . X — 4
TR B AR 25 2R 498 v il T At E A P AT LA 4 b ) S B
A2 75 i (realized  niche ) R F o FE il A 25 £
(fundamental niche) , BV Fit 8] 1F [0 1€ ¥F4E FH 7T 2% i
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