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Effects of spraying host plants with different concentrations of rubidium
on the behavior of Apolygus lucorum and Adelphocoris suturalis
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Abstract Marking insects with Rb is an environmentally safe, low cost and easy to use technique in entomological
research. The present study investigated the influence of different doses of Rb spray on the marking efficiency and life
parameters of two major pest mirid species; Apolygus lucorum ( Meyer-Diir) and Adelphocoris suturalis Jakovlev

(Heteroptera; Miridae ) . Spraying host plants with 2 000 ppm and 4 000 ppm RbCI solutions before allowing A. lucorum

and A. suturalis feed on them effectively marked the host plants as well as the two insect species without any negative

effect on the survival, development and reproduction of the pests. Rb persisted for 6 to 7 days inside the insects’ bodies

and for 10 days in host plant tissues. Therefore, 2 000 and 4 000 ppm were the suitable RbCl concentrations for marking

these two mirid species.

Key words rubidium, Apolygus lucorum, Adelphocoris suturalis, marking technology, ecology

LR H 15 Apolygus lucorum ( Meyer-Diir ) 1+ B
B Adelphocoris suturalis Jakovlev, J& -3 H § %
B, 22 H RT3 EH V5 2 i 3o X 3 Bt ihi4E
KR R S Z FAE Y A H H % (Lu
et al. , 2008 ; PR 55 & 4, 2010; 2K [ &, 2010b; Lu
and W, 2011) . J4F B Hi AL FivHE 25 9 1) i
TR L WA 1 A T 55, 4
A AEAE = A T KA R (RIBEER A, 20005 Hhibg

# BEEHI - AR PEAT Al (Al ) BHUFL 35 (201103012-7)
il TR, feng_hq@ 163. com
Wi H 39 :2012-02-25 , 452 H 111 :2012-04-19

WA 2004 5 25/ 42008 ; 7% [ 45 2008 ; Lu
and Wu, 2011)

it 7T Rb ARicHoRJE B AR S A 0T 5T
A — M 2T By, © ) I B R T R A A
A ERRY R AR B R AT D R A A
S5 5T (R E 45, 2010a) , Polavarap 2§
(1992) 7E 543 HIH 5 000 ppm Fy RbCI # i 4b B,

Y E BRI k Croesia curvalana 3 % BEAT T 5



34 R AT xR i SO B B ARiC SR - 615 -

1C, 75 20,40 .60 m FHEG AL 247 (Bl 2] 7 B bRac 1)
R CR . TG TR TE R WD 1L %
RO, ] Rb OB AT AbR O AR £ PR 3 0
17 ELARL ) 3 73 A i AT AT RO B i, 4 Jackson
il Debolt (1990) Fic T W3 2 1 i 1 D A7 2F 1,
Corbett %5 (11996 ) #5ic 1 i W 9 OF 2 2F 0%,
Feranandes 2§ (1997 ) kric T M 7 .

B2 (1992) F| A 2 000 ppm ] Rb,SO,
PR E BT BRI T AR MR T RS
2 T W ) A AT IO, 5 R B A AN [7] Rb
YR PEXT 2 B WA AR ICROR FRSE I ] DL R X H
AT Bl AT S A R R, PRI, AR SO T
1 000 .2 000 .4 000 .8 000,16 000 ppm RbCl ¥ ¥ X}
Hh R R RN R I Y A A I B 1S e S AE 2 R E
SR T B IS E], B T Rb ARiCsk H G P RE
U 2 FhE WA Y SROE FRIC VR BE, X 2 Bl R AT
Z i VERT E R RS L B A A A LA B
RN 55 5 T B SE B E T LAl

1 #RE5HE

L1 #KRERSEEY

A SR ISR [ TR M T A DX T A
Mo TR BT £ B AE b RN e 44 RS BE T A R
Bl |-, st E R F T T pg 48 I BH B AR
SHMEEHRZRE L, 2 M EBRYEENSR
ki TS (2008 ) 1) 77 ¥4 FH U 2 0 60, R4S AT
W FIE FR R — B SEIR FIRE ] TAIH S . =N
TSR SR IR EE (26 £ 1) C A XHREE 70% ~
80% , G L: D =14:10,

FEARIA Y % N 45 1 F AL B PP AE 4 5 i L
BHISILF A FHEY T, A 4 R TN,

1.2 ZEHMPERTHELN Rb $xid
FH/NELIE 55 25 73 5144 0.1 000,2 000 .4 000,
8 000,16 000 ppm 1) RbCl ¥k 150 mL %] 3l 5
WiE) 3 AT b 24 h JRR AR A R A
HERYZP I SELAT, R A S W L, g 4 A L 30
AR N2 d R T RAL R i R TR L
FHA R EARSEE TR I TR 2R 5 2
4.6.8 .10 K4 fift [ o 451 I 3o B2 BE AL HORE 10
SRR VRTE = 20°C Y UIAR P A A7 1B 45 RS 4 —
T W oy 66 BT BEAT IR N & Rb AR,
ARG B R A BRI B AT 3 IR

1.3 AFERE RbCliRCHEREEMPETEN
EmSHENE

B ARl EE RbCL (2 GARINE 2 d 5 il 4k
B R (T kTR L2) #EMERC XS, A
75 1 H X ] 35 E — PR SR AR R A 3R 2k )
L1, BRICRE A ™ B0 LA KON 9 i1k
FAmSE. AL EE 3R,
1.4 Rb FEHEYE R R B ETEE

FH/INBY S 25 2% 43 50 4 35 7K A1 2 000 ppm [
RbCl %4 150 mL ¥4 3] 4 ~5 i a2
b BN 3 FAR T . 30 Tt RbCl 3RS
%5246 .8 .10 REUHPIM 5 #EATA YA Rb %
HWE ., BIREAMILIR 3 F ot A, &5 i
MRKBT I, — 2 AT 3 Uk . — AN AT I Ve, A )
AFRAI 5 IR — AR B R AR TR S
ANIE VRS —
1.5 Rb £l
1.5.1 BHRFEYHEROLERZE KB E%.
r B i B3 B 20 mL R T T
HEREK 5 i AL, BT 480°C Dl kb Ik b (4
5h), JKALEES T 1:1 (% HC1 0.5 mL 1 1% NaCl
0.25 mL JN#AEEA# , Fi%E A 5 mL B H 2B
FKER . A TG0 e qE 60°C 1 2514 F T 12
h AR, BRI & R 20 B KRR I3 £ 0. 01
g AL (BP 3 A , 7308 3 4> 20 mL i3t
B EfT Al R (Z 2 h) B
1.5.2 EFREDREEITERN EHEHE
W ST I FH R W 4306 0 BE T (A6 5 i1 BH AR
IFHA AT BR N F],2610 1) # Rb & . 1626
FTFFH i A0 W 0 53 D6 G BE T (SRR 15 min) |
WEFE Rb JUR B (R S E A kT AL, SR 5 A
RGN ATH PR SOOI 2B <,
T ( RSB R 324 0.06 MPa) 2 KGR
o, K EBAMEMAARRIMEE(0.0.5.1.1.5.2 ng/
mL) [ Rb A M 35 W BORE DU 3 W O'G 2 18 T AR b
e (ZoRbRuERZE r >0.995) . AR Rb
PR 1 000 wg/mL (1) Rb A5k ( S A4 EH
ORI 5T B BE ) B BT Ao [RIRE I A A
AR BE A (R 5 1R 3 IR 31
IR EARAE I L5 AL Rb YR EE
L6 Zitoh

AN A BT B H (%) 55 i RO i 14 26 S0 7



- 616 -

W B W 24 Chinese Journal of Applied Entomology

49 %

2E57HT A Duncan 58752 % 22 W 04T 22 3 LU A R4k
RIS RS S A Turkey (9 20502 L
B (Zar, 1999 ) AT 5341 5 AN [R5 [R] 60 5 o 25 =
fift HE A2 I 1 7 22 50 A ik i A T o0 A o BT A 4 i 38
i ] SAS #4528 i ( SAS Institute ,2008)

2 #FERE5SH

2. 1 RbClEFEHMNPEEENIRCIERAR%
B2 i e

ZH G M 225007, AR RbCI Ab B 4%
B (df =5,10; F=10.22; P = 0.0011) fiiep 2
B4 (df =5,10; F = 66.54; P < 0.001) {k4
Rb &N 2 25 nid 5 ARl a4t H
W (df =5,10; F=151.51; P < 0.001) I 25

W (df =5,10; F=151.62; P < 0.001){&/§ Rb
Er AR R 2 . S X A e, R WA
1 000 ~ 16 000 ppm RbCl R A & FHE 2 d,2
FhE G IRe W bR e (R 1,2) . MR R
Wi RbCl 7 75,2 d (WHARPY Rb & il
BRI 1/10 247, SR I B A Ao [ f) 34 fin o 7
W (FR1,2),

BIPBEA RbCl By A% 52 R AN 2 KA
ARPRA SR IR ) R 5 S0 35 TR, 5
4.6 K[ 1000 ppm kb HH ) 43 5 i 5 4 IR ANTF 1R
i 2N HAb YR AL PEAY 4% H R Rb & i
TR 0 2 b s TR AR 8 R AR A% vk B 55 0 iR
ZIE¥ B EEET(FKD),

*x1

A RbCl K EHRZHE T AR Rb &2 K B E R
Table 1 The residence of Rb in Apolygus lucorum marked with different

concentrations of RbCl and its variation through time

(S FH Day(d)
Concentration

(ppm) 0 2 4 6 8 10

0 0.053 +0.01bB 0. 038 +£0.001cB 0.037 +0.03¢B 0.014 £0.01cC 0.0367 £0.01aA  0.0217 0. 02aA
1 000 2.96 £0. 65aA 0.249 +0.04bA  0.076 £0.02bc AB 0.0637 +0.01be¢BC ~ 0.057 £0.02aA 0. 0466 0. 02aA
2 000 3.58 £0.42aA 0.342 £0.06abA 0. 148 £0.01abA  0.1233 £0.00abAB  0.043 £0.00aA  0.034 £0.01aA
4 000 3.25+0. 11aA 0.234 £0.03bA  0.134 +0.05ab AB 0. 1117 £0.02abAB  0.0255 £0.01aA 0. 0417 0. 02aA
8 000 2.98 £0. 56aA 0.2598 £0.04bA  0.15+0.05abA  0.125+0.03aAB  0.052 +0.01aA  0.0456 +0.01aA
16 000 4.10 £0. 79aA 0.414 £0. 04aA 0.18 £0.0la A 0.15 £0.01aA 0.05£0.0laA  0.0053 £0. 00aA

T R PR M = iR, [ — B R AR A A [ /NS 7 RE 7R 28 Duncan” s Z 8 LB BEPEZE S (P < 0.05),
Al —F 8t 5 b AR RS T 8E 7R 28 Duncan’ s Z T UALA IR B FME2E 5% (P < 0.01) . FEE[F.

Date in the table are mean + SE, and followed by different small or capital letters in the same column indicate significantly different

at 0. 05 or 0. 01 level respectively by Duncan’ s multiple range test. The same below.
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PR E SR R & 0 2 S TR, 5B
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MU RN Rb S SXT IR 2R (F2),
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(F =5.153,P = 0.009) &5 XHBEAL 3R (=
25.57;df = 5;P = 0.000108 ) #4777 W% i 2 1 5%
M, {EBE T 16 000 ppm Ak P[4 45 5 % (1) 75 4y L B
i SRR I AL SR A 3 AKX R AN e vk
JE Ab $HL 55 X6 BREAR LY, %o % i 1 A L O o RS AR
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Table 2 The residence times of Rb in Adelphocoris suturalis with different concentrations of RbCl

iz FH Day (d)
Concentration

(ppm) 0 2 4 6 8 10

0 0. 0237 £0. 02eD 0.025 +0.01¢C 0.04 £0.014dC 0.0643 £0.01¢cB  0.0487 £0.00bB 0. 065 +0. 02bA
1 000 1.7107 £0.25dCD  0.2593 +0.03bBC 0. 1721 £0.03¢C 0. 1131 £0. 02bcAB 0. 0633 0. 01bAB 0. 072 +0. 05bA
2 000 3.46 £0.42¢BC 0.391 £0.04bB  0.2219 +0.04¢BC  0.1775 £0.05abAB 0. 058 £0.00bB 0. 0623 £0. 00bA
4 000 3.79 £0.44cB 0.272 +0.03bBC  0.2155 +0.02¢BC  0.19 +0.01abAB  0.0688 +0.01bAB  0.059 +0. 01bA
8 000 5.3 0. 16bB 0.425+0.12bB  0.3733 £0.07bAB 0. 165 £0.01abAB  0.051 £0.012bB 0. 0633 £0. 01bA
16 000 8.83 0. 79aA 0.714 £0.08aA  0.5083 £0.06aA  0.255+0.07aA  0.0913 £0.00aA 0. 1133 £0.01aA

&3 HRAE RbCLREFTTEYINREHEFG - INER L EHNIM
Table 3 Effects of different concentrations of RbCl on the longevity, fecundity, hatching rate of Apolygus lucorum

et B (D)

. i (d) ‘ WAL AR (% ) A H B (x) IR ORL)
Concentration Fecundity
Longevity(d) Hatching rate (% )  No. pairs tested Total fecundity
(ppm) (eggs per female)
0 31.95 £0. 87 abcA 37.47 £2.33aA 57.19 b 31 1154
1 000 31.31 £0. 55bcA 33.58 £ 1.40aA 52.54 ab 35 1 180
2 000 30. 82 £0.43cAB 34.62 £3.21aA 56.73 b 35 1181
4 000 33.22 +£0. 66abA 33.82 £ 1. 68aA 57.17 b 44 1485
8 000 33.64 £0.73aA 34.35 +1.52aA 59.61 b 18 609
16 000 28.13 +£0.75dB 24.27 £0. 86bB 46.47 a 17 411
2.2.2 FRERERCUAREHFEEMM P BEE  df = 5;P = 894 xe ) WHMFTEM B E 2R
ERSHEIm  AFERER Rb Fricx b BE  {H2000 ppm F14 000 ppm RbCl ARic 5xF HARLE,
MR (F = 3.327,P = 0.041) i (F = X BEH &6 008 fs AL R 2

5.153,P =0.001) B J5RMIEAL R (X =

50.93;

EREM(ERL) .

x4 HELE RCHREFIEYNFEGHEES HERFLEHIIN
Table 4 Effects of different concentrations of RbCl on the longevity, fecundity, hatching rate of Adelphocoris suturalis

e

7 B (Chr)

. Hfir (d) , AL A (% ) B HE () B OFL)
Concentration Fecundity
Longevity(d) Hatching rate (% )  No. pairs tested Total fecundity
(ppm) (eggs per female)
0 22.90 +0. 46aA 62.57 £0.73aA 41.82 a 26 1619
1 000 22.54 +0. 87abA 62.00 +£5. 50aA 53.41 ¢ 26 1599
2 000 22.38 £0.44abA 63.45 £5.55aA 44.52 ab 38 2 437
4 000 22.96 0. 40aA 64. 88 £3.29aA 46.25 ab 35 2 517
8 000 20.23 £1.26bA 39.07 £2.41bB 48.57 be 28 1 085
16 000 20. 19 £0. 40bA 41.69 +4. 14bB 47. 44 abc 17 704
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R (df =1,6;F =0.38; P =0.5594) , X%
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Fig.1 The changing trend of Rb in cleaning and
not cleaning leaves with 0 and 2 000 ppm RbCl
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