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Population dynamics and virus-carrying rate of small brown
planthopper, Laodelphax striatellus in northern paddyfields
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Abstract The small brown planthopper ( SBPH) Laodelphax striatellus ( Fallén) is a very important agricultural pest
which can cause major harm to rice crops by acting as a vector of the rice stripe virus ( RSV) and rice black streaked
dwarf virus (RBSDV). In this study, the population dynamics of SBPH and its virus-carrying rate were systematically
investigated and measured in rice-wheat fields (rotation treatment vs. non-rotation treatment) in Shandong Province. The
results indicate that (1) a higher SBPH density was found in the rice-wheat rotation regions than in the non-rotation
treatment, so it is presumed that SBPH favor the rice-wheat rotation regions; (2) only RBSDV was detected in the SBPH
from wheat fields, whereas both RBSDV and RSV were detected in SBPH from rice fields; (3) different virus-carrying
rates were found between light-trapped SBPH and the local SBPH population in Ningjin County; and, (4) from a total of
1 268 individuals tested, only one SBPH simultaneously carried both RBSDV and RSV, which indicates that SBPH can
simultaneously carry both viruses but that such individuals are relatively rare.
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KN I8 A% 1 995 B W, A0 7K A 2% SO Al B (rice
stripe virus, RSV ) | 2% % 45 5 7 ( rice black
streaked dwarf virus, RBSDV ) F1 % K ¥ 45 5 &
('maize rough dwarf virus, MRDV ) &% | FoA% 3 Jy E &
BRI R B (R T2 B 45,2003 ) o JK Rl A5 S0 A
o5 77 K & IV 1 I 7 B ( Reoviridae ) | 2 461 i 77 J&
(Tenuivirus) , i 38 K € E LA HE A T AL 8%, IF Hojw
BT A E LI s T — AR KRS R R
i 25 SR I 00 25 B ( Reoviridae ) | 3 57 1 7 /&
(Fijwirus ) , F 2 A K CE LR AW MG REE A
gy T —C, B2 @uk 323 E A6 o 5y £ oK
R4 5 B 500 = /K B 8 4% 0% 4 0 B (9K fE K 4,
2001) , HY K & E\ Y BR 5SS PR R 2 7k A g
T g0, P 2 A A R R A A R TR AR G
AR, LA S it i 22 L A7 4B R T i
R CEFRRE A AR R AR SRR, 2 BUK TREL
Tl RE ) 4R 0 % A A 5, R D) R 0 PR OR T 0 A A
Wy I KR B S A% 1 10 B A K R Y
PEHEPI R (P07 45,2006 ) o RLILEA & S 4], 4 A
SEAGETT,2007 4F I AR A KR ESE F AL 63. 6
J7 hm?® o Tk A2 E I FLIE 62 J7 hm® K R R
M3z FEmMA 133 205 A0, 37 P R A
JE Ll U7 A IR A T B 52 R, R AR AR T 4
~12.5 J7 hm®, H1 [0 %5 BF 457 5 K &5 35 200 ~ 300
e, H A HEFE L 2 000 ~3 000 3k, & ik 10 000
ko

BB, X T K T EE 5 B B R A
RO BT I J7 1%, B B 18 B 36 i i 39 2 42 R TR
Tl R 2 o O A IR G B 3855 o V) D I 4G )
PR & Y B 0 TR B 0 AL AT Y S R
GRS, 1992) o 5 1O R T vk A AR Z F
H BT 1% B A RO Q B 5 PR A 2 R T vk
A G A I 0 Gy A P RS R v A o A
W7 12 3 B A HE 22 FUNR ) 42 K f 2 ik (ELISA) |
BEs 2 45 5 X 86 (DIBA) R & (1 A € B
(western blotting) ;2> F 4 J5 ¥4 RT-PCR 4%
fiH RT-PCR LA K 34 3K RT-PCR AR (5K TT
F4,2008) %5, AL EZEUI T X ——IIARAE
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I A 0 O R A HL A K 0 R I BORE 1
At i, AR SR AL 22 ACBORE AR R TR 4T R 50
(FRifE B AL 30 em x 20 em) , % £ 4 1 K A5 1 R
0.06 m”, T A7 4 #5 i sh B 7 57 O A K i,
T R R H R 4 AR S A RENK K
ACRHE AL T 1 ~2 %, 1 T ELISA 46 I R 5 A~
TR, TG s R AT B S T AR (28 SO A, 1994
Farinelli and Oliveira,1996) ;6 F 4 %% 7° 11 A £ 3%
B KECR A TR ,3—5 A ¥R A%
WAk, 3 7 A i K & H [ b R Dy B A AR U, T
LI ik PR KR B A 50 B M AR BT AT
B,5 30 H—6 J1 21 H i [u] 5% £ AT 155 a1 04 191 114
JRRE, I s H KT B AR I R [ (]
AT BT R R Y KRB A 2 mL B0
2 T A DR AFAE 4°COKAR N (B0 s
B SR G I ) M A5, 5 A D0 R A

1.3 KREBEBERNAGE

AT K A B R I R T G A I
Z FLA E] 45 ELISA A6 I K 7 2% 20 K (RSV) Al
MRS (RBSDV) (BROL T, 1984) o & {5
(FE D) SRAE YK R E I BEPLAE I 100 Sk, 4T3 K
QLA I T R TR AL AT R R T
85T 100 Sk BEHLAZ I 100 3k, /T 100 3k i 42 5
R o ARSI N Sk R EVEE & 2 UK. ELISA A6zl
Je it #H SG0) T A 5 A0 B L R R R IR L DR O
G R B PR PR R W 2% e ORI B
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ORI 4 55, B & P A 200 wL/fLAK, Ho 4y 2k
DK 100 wL /7L, &4 5 PBS-T ¥k 3 &k, &

W3 min(F2),

%1 ELISA #& il o Bt i g 8L &
Table 1 The reagent configuration of ELISA detection

LR 2 Y MU BEK Tie ) 75 5
Reagent types Specifications Preparation methods
95 0.05 mol/L fx 2 #h £ of W . 2.93 g NaHCO,,1.5 g Na ,CO, % T 800 mL ZE1% 7K , € 4 2 1 000

pH9. 6 mL
80 g NaCl,2 g KCl1,2.4 g KH,PO, ,1.44 g Na,H PO, ¥ F 800 mL

BRIR R 10 f% PBS &3 .pH7. 4

ZEBK T, EZAE R 1000 mL

V2% PBS.0.05% Tween 20 B¢ 100 mL 10 x PBS, /i1 0. 5 mL Tween-20,E 2 % 1 000 mL
E=NZIR 50 g/L FRELS g WS W3 # % F 100 mL PBS-T
EIIREN g JB NG W PBS-Tween i # PRI g BEAE W33 ,2 ¢ PVP(polyvinyl-pyrrolidone, 734 40 000,
ELISA 2% rh i sigma) % F 100 mL PBS-T
JEE ) % o 10% — &M 0 HCL ¥ pH A% 97 mL - Z, /% ,0. 1 g MgCl,, % T 800 mL % & /K, | HCl i
EHO.8 pHI. 8,25 E 45 % 1 000 mL
&Y P-NPP ( P-nitrophenyl phosphate ) 1 mg P-NPP i F | mL iK¥) 5% th i
®2 ZFIREE ELISA RN FERETR
Table 2  The detection steps of porous plate indirect ELISA detection
BRAE AL IR BeNES (PR
Detection steps Detection process in details
IR 1-H AR K T E LB B BS W 43 A 96 fLAR AR EER 2 IR ,4CTLE 12 h

IR 2-%f 1
AR 3k
AR A-INTEAR —

AW ,37°CHEE 1 h

JIn B — 2 A8 (123 000) FYHLIA 3T CHEE 2 h
Jigz 1: 15 000 i B¢ (1) 40 % TG VE B IR A (sigma , ¥ T ELISA ZZ i) ,37CHEF 2 h

it 1 mg/mL ff) P-NPP(sigma 3 T — L BEfE ,pHO. 8) ,37°C 3G S 7, T LSS 5L (15 B0, 30 min

A IR 5-T0 R
IR S-IE W) & il 0D405 fi

TE  BREFPTH 200 WL/ fLAN  H A 0 9

¥ 100 pL/fL, &2 5 1) PBS-T ¥EHR 3 K, &K 3 min,

In addition to closed with 200 pwL/hole liquid outside, the rest steps were 100 pwL/hole, after each step with PBS-T washed board

three times,each time of 3 min.

1.4 ZitoH
H SAS 6.12 %t 1t 4k {4 ( SAS Institute, USA,

1996) FEAT 1 560 Bt 40 G2 1+ o o A A I, /N A2

MR IX 2 H A 5 AN A s Z ] DL — 38 £ i A
(7] 0 A2 5 [ 22 8] B R R 3l A 19 25 S LR

XUAN T T5 22508 o WEAb, 55 7 F0 R 4> K A A
DX AN ] 8] A5 (1] B A 22 8 1 A AR B A DX R sl A
TEACA I 22 5 U B R T = N 70 200 o Ak B
[F] 22 57 i 2 P FEBCR H LSD £ (P <0.05) ¢

2 HREHH

2.1 NEWMERKCAMBENSHN

JA A RS o (3% 3), KR EH [E] AR B S
SRR BE A, B 3 7 Oyl 4 L E0 R,
SRR RE K A i, Horh 5 O AR B 22 Bl
B,k 214.27 o/m’ 3 AR AOLE H B i
%, UK 0. 80 sk/m® A EAFFK—k . Gt
FEH, AN ) A M S (F, =4.95, P =0.0013 <
0.01) JEAEFE] (F, =6.94,P =0.0003 <0.001)
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VAR P Z BB S BAEH (F, =1.97,P =0.038
<0.05) #BFN R FAKF. Hrbh,6 A6 7 KE
AR K CE AL AR R E & TAR3 4.5 A
iy HdE (P <0.05) Sk Be 5 H Oy ARt 6 H iy s
WRFERT 3.4 Ay i (P <0.05) ;18451 ,4.6
A ai B2 Wk CEl il 22 58 8% (P>
0.05;% 3) , 1M 3.5 H iy i 5 A B R E i 22
S Hh,3 A B B A R R S BRI, T
IR g A o e R R RS A ) SR B A T K TR LA
LS 65 NI (P TI:D=SN D T B L ae pa)
R TR () H R A 2 2R R R

2.2 KEMERRKCAMBENSSN

5% 2 B, ARG J =X 78 A b o R R A 5 [R] 3
3NN SO A B R 5 e K R EL RN B R
H(F=8.39,P<0.001), B 1 &5, %5FHs5 A
TR 22 B /B X 22 K &L HL B i 1 3k 506. 67 Sk/
m’ AR N 3 H (AR X A R 3.2
Se/m? s KRR EL A DL S H 0y R 22 e A IX A2 10 i A
Bk 1643.93 S/m’ AR B E R 4 A AERAEIX
W AR 6.00 Sk/m ., GEib o KL RS AL A
X2z KRB B AR T AR AR X R
L HRERSERERZBHILLS A 6 bR
e, B s A 4y (P <0.05;K 1),

£3 NEWMEREARK CAMEHS(SL/m?)

Table 3

The populations dynamics of mall brown planthopper,Laodephax striatellu

occurring in wheat crop fields ( head / m”)

i A5 3 5

K KEEE Numbe of L. striatellu

Sampling sites

3 A March

4 A April

5 A May 6 A June

7.07 £3.36 B,ab
1.07 +0.62 B,b
8.13 +3.26 B,ab
14.93£7.04 B,a
0.80 0.39 B,b

T i Ningjin

[ B Lingxian
T Shanghe
IR BZ Leling
%% Dongguang

13.47 +8.34 B,a
1.47 +0.68 B,a
2.13+0.77 B,a
6.67+4.52 B,a
4.00+1.48 B,a

5.33+ 2.80 B,b
13.47 + 5.38 AB,b
11.47 + 2.90 B,ab
214.27 +63.53 A,a
32.93 + 9.69 AB,b

42.8 £12.12 A a
49.40 £12.24 A,a
76.27 £22.05Aa
172.87 +61.33 AB,a
61.33 £16.53 Aa

TE AN R S - B /NS 2 B 43 1) 3 R[] — il s AN [ B 1) 124 B ] — e ) S ) s o502 ) ) 2% S o 35 (LSD A& 38, P < 0. 05) .

Different uppercase and lowercase letters show significant differences between different months for same sampling site,and between

different sites at same sampling time by LSD test at 0. 05 level ,respectively.

2.3 REEMEBTERRRL

A0 a5 3—6 F 3 & K K EURP R A R
K &5 R s (% 4),6 HOran, 7B R H W 4
ASEL T A2 WK A AN A K RE 4% 80 G
(RSV) Fi2B 25 % 4% (RBSDV) , H HAE 6 H i ki
U380 7 TR AR O R M 22 K R ELEE A RBSDV, A
BB H 2. 0% F112. 0% 5 LAk ,3—6 A 3% T
A2 K RE A #) RBSDV (4 B 2 4 i
10.0% 52.0% .8.0% F132.0% ) , i 8 IWALAE 3 .
6 H 3 £ 2] RBSDV (77 # 3 43 %l N 3. 0% A
2.0% ) ;3—5 F 0y 55 75 F1ER 3k 95 M 35 R A ) 2
RSV, ML AE 6 H 43 #5 o Bt Bk & mL A &G ) 3
RSV, 48 %K 2. 0%

2.4 MFERCEARBEREGFSERN

6 J1 3, 7 T B DR KR S A1 6 A b AT 5 KK
PR (K 2) L 2 i 3 AT 5 1, 600,500
400,300 F1200 3k LA b T m MR R 2 IR\ 1IK
3 YT UCHT 4 W KT R R T A G I 45 R
7 KT R A S HE UK I B RBSDV (4 3 R A7k
1.0% 1 6.0% Z [A]) .6 it vk & I ) RSV (4F K
75 1.0% F14.0% Z i) .

2.5 R XEER S RBSDV 71 RSV f#f %
3 RN 4 (5.6 F17 4350 Sy B VX B 25 B
X BRI BHPEXT B, A (CUE G 47 AR S AL 3, B D |
F H 17 R kE S # 4 ) 7%, RBSDV #l RSV (1 i {4
RN HVES 2 MR A EE Y R A, 557
A4 3R IR BR ) — B, R WY 6 E AT [R] B 48
RBSDV F1 RSV W Flfp 88 o AS YR L5 LA 3 568
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1 FF(A)MGH(B)BEREXMEREXBER CEAMBENS
Fig.1 The population dynamics of small brown planthopper,Laodephax striatellu occurring in rice-wheat
rotation field and no rotation field of Jining (A) and Tancheng (B)
AR/NE FEARE 803 5 2R R A 26 8 22 AR A 03, LUK — A 4y A8 Rl 26 80 32 1 Y
P A R 25 5 35 (LSD K%, P <0.05) . ¥ 2 [l
Different lowercase and uppercase letters show significant difference between different months for same field, and between

different types of fields at same sampling time by LSD test at 0. 05 level,respectively. The same for Fig. 2.

F4 HERKRCEMBETEE(%)
Table 4 The virus rate of field population of small brown planthopper, Laodephax striatellu ( % )

FfRE A B (% )
8 A i [a] s TR The vivus rate of L. striatellu
Sampling time  Virus ool o ok B B T S o
Ningjin Shanghe Shouguang Lingxian Leling Jining Tancheng

3 H March RBSDV 0 0 0 0 0 10 3
RSV 0 0 0 0 0 0 0

4 H April RBSDV 0 0 0 0 0 52 0
RSV 0 0 0 0 0 0 0

5 H May RBSDV — — — — — 0
RSV — — — — — 0 0

6 H June RBSDV 0 2 12 0 0 32 2
RSV 0 0 0 0 0 2 2

TE =" KRR P AU /N AR A TN RBSDV Al RSV, % 77 1 50 3l G 00 1) 249 g 76 22 H8 AF FH IR TR LRI A, AR 48 47 I RD JE A it

GARTC =15 ) B 45
“—"represents no detection of RBSDV and RSV due to the small SBPH larvae,the testing SBPM were all from rice-wheat rotation

fields of Tancheng and Jining,and SBPM were not collected from rotation fields owing to low density.
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B2 HERKCEAHREFEIRETEE(%)
Fig.2 The abundances and virus rate of small brown planthopper,Laodephax striatellu captured by light trap
RBSDV - 7K % B8 2% %% 45 5 T rice black streaked dwarf virus; RSV - 7K £ 4% 80 M 4% % B rice stripe virus.

3 6R6HNTRYAKEBELESRFS(RBSDV)ERBRK
Fig.3 The color reaction of the rice black streaked dwarf virus in small brown planthopper,
Laodephax striatellu captured by light trap on 6 June
ol ~4 A8 ~ 12 ke AbBE 5 Sy B PEXS 8,6 928 X BR 7 S B XS AR T I&TIRD o
From 1 to 4 and 8 to 12 were sample treatment; 5, 6 and 7 were the negative control,

blank control and the positive control, respectively. The same below.

B4 6 A6 BN TR CEAKBERUAMEHFEE(RSV)EERNER
Fig.4 The color reaction of the rice stripe virus in small brown planthopper,

Laodephax striatellu captured by light trap on 6 June
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Sk RN (AL 4G FH JE] R Y 2 300 Sk AT A 1
268 kK KEL) , 22 XY M FP R R K B I )4 A
Fiois 25 , kT i & B ) B 985 7 R RO 2 0 1 R
WAAR, 1L HK 0.079% .

3 i

% W R I B IR 46 bR A 2300 ~ 450 k/m” (H
HUEEK 20 U7 ~30 J73k) T B BRI AO
IRBE S A R R TR H A 0 U A 25 R R Gk
FIPFIG RN, TR H A 6 H 43 AR 6 R i
ZZ WK CEA IS T RBSDV i 5 , N 5 sl By 45 %
WL i T K R E B T B A 5 B0 OK R 4
Wio TET AR R 1 A A R BRI R E R
PEAT A3 i R E R A BEAE, N e B YA R
A2 B AF W R R R E R RE, BLAESE T A A 6y B )
JKREH Y IE] T RBSDV 5 35 , I 85 1 56 1 /N
A2 NI I R A M WUR IR CEGE B e S 3
e AR 2 s K R B AR R A

T RCH R 1 M X 7E 3—6 A 4y ¥R 1E IR K
FUPR A I E RSV R R, T T HE S 6 A )T
JRREA NI E T RSV S, HAE 6 Ay BT
e WA 301 3 BB I i) Ay G ) 1) 114 K R LAY R A DL
REBIFAEA 22 5, X S Ui W] 6 H 3 4T 15 K K L
TR v WA 20 o B IR ) P | b KT TR A HJE A
G s Aol B T 2 A7 A A O R R T R AR
HARA AT REE R A 2 HIX

TRy HYR [ A A B T KA R
i ( Kisimoto , 1976 ; Hirao and Tto, 1980 ; Riley et al. ,
1991 ; Hoshizaki, 1997 ) ,{H [ N 24 77 3% & tA R LI 4=
Hi B2 S 32, A7 IR R AT O R 45 4 10 52 e AR )N
(T HpAR AR ., 2002 5 X1 [i] 4K 25,2006 ) , 1iif 7
(2011) \5RiEMESF (2011) T 52 &5 2R R W R B
=] P BT R ) T A TR G B S A A Y, HLXE A e 4G
M AE— E W N A G B W o 4 I I i — 20 F
S8 AT IS 0 KT R R EL S AR b F ] AR R EL Y
WREAZE 5, LLX 2> P Rb HO PR BT 22 5 o [RLIN, 4G
0 25 SR Al 3 B R T EL AT [E] 5 A RBSDV R RSV
PR 2 4 RE 3R A /0N, R o 2 8 K R U N
AR B A )4 T, AT =2 8] 603X 4 RE A
TEJ96 759 1 By 36 v B AR AR A R E — 20 F
o
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