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Effects of host plants on the development, survival and fecundity of Adelphocoris
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Abstract; The effects of diverse host plants on the development, survival and fecundity of the cotton mirid Adelphocoris
suturalis Jakovlev ( Hemiptera: Miridae)was evaluated using life table methods. A. suturalis was reared on kidney bean,
soybean, cowpea, alfalfa, transgenic Bt cotton 99B and non-transgenic cotton Shiyuan 321 in the laboratory with natural
illumination, temperature 26°C +1°C and the relative humidity 75% +5% . The mean duration of development, survival
rate of each stadium, body mass of 5 instars, longevity of adults, preoviposition duration, oviposition duration, and
fecundity of female A. suturalis were significantly different amongst the six host plant types. Based on the life-table
parameters , host plant suitability for development and reproduction of A. suturalis was highest on kidney bean, followed by
alfalfa, transgenic Bt cotton 99B, non-transgenic cotton Shiyuan 321, cowpea, and lowest on soybean. The present study
indicates that transgenic Bt cotton has no resistance to A. suturalis. In the field, A. suturalis preferred to feed on cowpeas

and this host plant could be planted around the cotton field as a trap crop.

ESWE : BZPHBERE E O B F 7 RS H SR BT ST T By B (2004BA509B05)

U545 B #7:2007-01-08 ; 4&iT B #4:2007-09-17

EEE I FDF(1970 ~ ), B FEAMNA L BLE, FTENEMREET BHFS. E-mail: xqgu02050@ sohu. com

# JEINAMEE Corresponding author. E-mail; feng_hq@ 163. com

Bl AP OR BRIP4 et 38 2, RR LB

Foundation item ; The project was financially supported by the sustainable control technology of the main disease and insect pests on cotton of the ministry
of science and technology (No. 2004BA509B05)

Received date.2007-01-08; Accepted date.2007-09-17

Biography : GUO Xiao-Qi, Master candidate, mainly engaged in the study of cotton insect pests. E-mail; xqguo2050@ sohu. com

http://www. ecologica. cn



434 BN 2 RRAF X R E % (Adelphocoris suturalis) A 1K R H TS HY R 1515

Key Words: cotton mirid Adelphocoris suturalis; host plants; life table; innate capacity of increase; population

parameters; trap crop

VEAESR , BEE ¥ Bt ARRMERE R R EARME, MR ER TAREEH , B B A T B R 5]
B, ME S LA R EEm, RAERGEE AR RE Y Adelphocoris suturalis Jakovlev(:58 H : B
BAD EMEA FERMX E LA EEER MEZERS0% L L, 25K E, 1999 FEHRXETRE
BEHIONE BT 40% ZE 7 52003 4ETITRE A 2 MR 60% ~70% , BARATEREB =N EEHRE, B
ZMIEMEBRRAET BB HE R 30% L 1O;2004 4270 Fa48 KA Bt {f i B 91 2 76 5 FH S0 3
X L1 YR AR AR B (JEA 2 2. 37hm” ) S v BB B WA B9 AL 24 B VAR BB AR B Y 7= B AT 2 , R BTG 4 IR
V= 82. 43% , Biif 12 WIS 21.9% , B 14 ~ 15 IRIWE= 15. 81% 2, REXTHBEHBEYFRE RE
Wik FEEBMPAEARCE —LmERT " R, ARF LAY P REBEK R T MRS
B, U R R E WA HREEY SR RT RN,

7ESRE M 20 42 60 SERIT A B 1 SHIERER B R T B (WS H Y WIPB) Lygus hesperus
FEIm AR AR AR R B, ZE— S K BUR T RS . R FIALAE SAR L M Ve R WTPB o g
—ERRD , XFRT R —ERAZEASY B RARE B R B A A A Y ERME S, B
BEEYRR T MR R ENR TS EEY” TS ERELH IR E DR SRS, Fhi
A MR R SHAE M WA R o SLESRIRE (Vigna sinensis) RS A AR IE # WIPB, A
F7EAR H A B (B L XU 1)) A RO T E IR F , B S SR Z EREER, =
S5 MREMER RS EEILEH TR, T LXF TS EXTLEBHER £ Rk LR,

ALINET KRS RIS B SRR EERR S, MAEMRBARREMARE T A
F#F FEY P REBERET FAEMEASFEY AR BN, 8 HEAREY EhBE % AR
FRRENS T HESEY, X EFEEEYER P REBRA TEIRMRE, XE " LR EM,

1 #H#EFpmE
1.1 S5kt

HREBERAMEAHS B LREEENEE A BRRAE L AEAUNEERBERREETH
— I rEiR e, A % IUZ S ( Phaseolus vulgaris) \ K 5.( Glycine max) ARFL5.( Vigna cylindrica) \ 5
15 (Medicago sativa) %% Bt ZEPHE$T B A 99B ( Gossypium hirsutum, UL T i #R Bt #8) (IR EM AT 321 (6.
hirsutum , LAF ERREHAR) o
1.2 FEREFREMRPIEAE
1.2.1 BKFEFITE

BB BRI EEEE TR L HTRE(d x b = 3cm x 20 cm) B, BEEANPER 1 X, 5
ARUYHIFAREHILE, 8RN ERFiatd F, RmAKREBRER, BT . NEE RILEHHBEE
BTRFMN, TEREK, 8RN B % E, BAMRE MK MRIFERIEHE, 8FFER KA —K
5% (B IL) MK
1.2.2 £HmEFTE

FRXBHEE(d x b = 9 cm x 20 cm) TR, B 15 ~20 &, HERBLMFHTE,

1.2.3 AarREdRRRE
BRI 3 2, BRI A FAF RS (20 cm, 042 6 cm) B, 8 A £ AR5 R 1 MER

O FEERPRENRTBTFET,2003 4
@ FEERPRENRTBIFET,2004 4
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B2 ~3LTFTREN EHIN24 h EBRERHR. EFENE TSRS LIS, BRAFAREEE, I
HEC, TREENRL. BEXNEFRNTRE RS NETHENFEEY L, 2 mr 2 s, PG
4 i B A TRC XY, B T RS N EMMEY L, B8 1 X, HAFERMTR . 8K 9:00 MK
1O R TP AR H B JBE B RN AR TR 1R 0 L R AR TR RN 7= B & .
1.2.4 FhikE

LAAREE FEYEREFRNE RHEA S BRE 3 Rit, A AE163 + 32 —BFREENHRE, BHF
F B 14 ~27 %,
1.2.5 HHERE

FRERE N 26C £1°C MR ER 75% £5%R. H. LB BRI,
1.3 T REBREEEEN HEEE

7 H B FPHE Bt A VIRIL S K5 5 . ( Phaseolus aureus) UL 5. ( Vigna sinensis) , 5k FIFEHL X H il %1t
BAXKL5m, 1. 0m, Z/NKFEEYHFES the FEZTS5 A5 BB, HEXT4 23 HEM, TH
BB, A\ TEAKRENE S BRERAOSER, K BHIT&FEHYRER 7, A HENR B HEE, FT
BHEE 3 RS 7T RAFICRE/ DA RE,
1.4 Bt
1.4.1 FESMTAMEBEILE

NIE)E R IR R T D B A = IR 2S5 DPS #4772 7304 , 7R A Duncan KT &K
ZHEHF NSRS . ARFERMFMLR & BFERNZR LR A RS,
1.4.2 MESPENITETE

FPREE ST I Morris-Watt $UF AR AN =S, - Sy - Sy, 8, - Py - F - P,

K, « S - S-S HERBH ERMFETER, P, MM LR, F Al e -0 & (5 S)) , Pl sk
Frr= R = ERREFE )/ B . RS RS T Rk MR 5 R MR BTE MR,

PRI AR (R,) AR RBA(T) BB R (r,) ARG R (L) AFp R At (2 o) RIBAK
Ry = Y Im,,T= Y lma/Y Lm,, 1, = (InRy)/T,A =€, =2/r, =0.6931/r, &, H L FR
HE—MAETE x JEG LABE SR s m, RANTE BRI B HE4R
2 ZBRE5HH
2.1 SRR PRI AL

AF% MY -, P EEBINEEHY(F = 17.61, df = 160, p < 0.05) ML (Y’ = 48.85, p <
0.05)HFEREER, NETHMERE LNMNHEEETHE 4 MY ERIE, T BBLR R X 85% L
b BESTHAM 4 MEFE LMBARELD XXVNFEEHNEBEEATRERINNAT. KE LKF
HR30% , BEMTHE S #EFE LRRARGELD , XPUREAESTEREBINNAT. WL
IR 50% A BEES ,BEB R ENEATHHNEERETERR EMETHH(ERLD,

F1 (26:1) CHEHEMIE 6 MFTEY EHETHAMELE
Table 1 Developmental duration and hatching rate of A. suturalis eggs on six host plant types

¥ F4E4 Host plant 5% 1L % Hatching rate( % ) %5 38 Development duration(d)
BTE Alfalfa 88.24 a 8.37 £ 1.45¢

PiZ 5 Kidney bean 84.85 a 8.11 1 1.31c

Bt £ Bt cotton 54.17 b 9.46 + 1.17b

345 Non-transgenic cotton 49.21 b 10.19 + 0.91a

L5 Cowpea 49.09 b 9.96 + 1.16ab

K& Soybean 29.63 ¢ 10.29 + 1.08a

FHEE N THE « L, A—3 3085 H FFEF R4 Duncan £H HEFERA BE(p=0.05) ; LM WIHITHE; TR
Insects were kept at 26 C; Numbers are means + one SD; Lower case letters indicate the results of Duncan’ s multiple range test with the significance level
of <0.05; Identical letters indicate no difference at this level; The hatching rates were compared with each other by Chi-square test; the same below
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2.2 AFAFEHEY EPREHEERNAET

FRERERE6 FF Y EMRTRONS i BARTEY LERhFERE RS, HERT
MeFESEER(R2), MAELKERIHBERTHEILNFEAY LR HE(R2) , BEARLERH
IR T Bt LB, SRAMEFAB TP REBSHOAERME T, 6 FEFEMAY LHETES 5 R
MAEEFEREEF(R2), RENELE B S A RBERETREAREH S WER(EK2),

£2 (26x1) CHEEBREHESHFIEN ENEAETHHER S REE
Table 2 Developmental duration of A. suturalis nymphae on six host plant types and the body mass of 5% instars

Faxith i 21 38 i s mmpmy e
Host plant 1st instar 2nd instar 3rd instar 4th instar 5th instar Nymphal stage

(mg/one)
PUZ 5 Kidney bean 3.74£0.69a 2.09:0.29c 2.10+0.54d 2.90+0.62b 4.10 £0.83a 14.90+1.45c¢ 7.29 = 0.11a
HREULE Cowpea 2.97+0.39b 2.8210.64b 2.42+0.51cd 2.92+0.67b 4.17+0.94a 15.33+1.50c 6.90 = 0.30ab
A& Soybean 2.831£0.65b 2.90+0.72b 2.89+0.66bc 2.84+0.69b 3.95+0.78 ab 15.42+1.43c 6.09 = 0.26b
HTE Alfalfa 2.33:0.64c 3.70+0.66a 3.00+0.76 bc 3.14+£1.03b 3.50+0.76b 15.71+2.05c¢ 6.54 = 0.14ab
Bt ## Bt cotton 2.92+0.48b 2.3410.58c 3.18+1.33b 4.32+1.20a 4.44:0.78a 17.28%1.36b 7.36 + 0.23a
AL . 3.10£0.44b 2.42 20.50c 3.96+1.22a 4.48+1.08a 4.42:0.84a 18.63+1.83a 6.65 = 0.40ab
Non-transgenic cotton
F 17.01 21.98 8.92 12.85 2.87 14.89 3.66
df 189 147 122 105 102 102 107
p <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.3 MEEEL. EaSEE N

HREREBRENED GBI, KT ;MR K EAMMER , /N F 1(R3) . ARFE
MY b B MR R A =R IR IR E AR E R R (£ 3) . BERILEH IR
BEETHRAKRE . EHEMREN;RERENFNE B8E /> TREMNEERM Bt K A E BRI
Fai, 250 14d f130d, MENEEHEREREERK TREKREN,

®3 PEREEANES HFIEY EHFES(D) JTIATHAD) WA () FIE k)
Table 3 The longevity, pre-oviposition duration, oviposition duration and, fecundity of adult A. suturalis on six host plant types

M &1 Female H#EH Male
PEEL® e
wxmpy LS PSR i IR # #
Host plant (/m) n Pre-oviposition Fecundity ositi Life span n Life span
oviposition

(d) (eggs/ female) ‘zd) (d) (d)
PoET 163 20 10.30 £3.16 be 33.75%21.31a 5.60x4.17b 18.65 £2.60 b 18 16.94 +5.13 a
Kidney bean : (5~15) (3~77) (1~13) (12 ~24) (2 ~25)
XK= 0.36 5 14.40+2.79 a 7.20£6.76 b 4.60+4.98 b 19.80+£3.35 b 14 7.71£6.97b
Soybean : (12 ~19) (2 ~19) (1~11) (16 ~24) (1~23)
RELE 1.4 13 9.54+4.07c¢ 20.92+25.46ab 6.3125.06b 18.23£6.18 b 17 10.35+£6.57 ab
Cowpea : (6 ~16) (1~76) (1~15) (7 ~30) (2~23)
BE 1.8 1 13.45+4.34 ab 27.27£32.75ab 13.91+11.41a 29.82x11.12a 14 15.50£12.06 a b
Alfalfa : (6~22) (4 ~118) (2 ~38) (15 ~49) (1 ~46)
Bt /3 0.8 8 14.25+4.46a 36.63+23.43a 7.50x4.93b 23.75+7.17b 14 14.43£6.99 a b
Bt cotton : (6 ~20) (4~72) (1~13) (13 ~34) (4~27)
H HAR Non- 0.73 8 14.75+5.87a 14.00+14.97 ab 3.63x4.31b 18.25+8.60 b 1 13.18 +8.64 a b
transgenic cotton : (7~24) (1~43) (1~13) (8 ~30) (2~27)
F 3.45 1.94 3.49 5.13 2.95
df 59 59 59 59 82
P <0.05 <0.05 <0.05 <0.05 <0.05

FESHHBE N {E  Minimum and maximum are in brackets; ¥ L EUR UIE B L HFA S E A FFHEKR TG AL  Data for both individually

and collectively reared mirids on each plant type were pooled for the calculation of sex ratio

hitp : //www. ecologica. cn



1518 = R

&t
4k
=

28 %

2.4 ARAFEHY EFERFHNOFER
TREBERENSEE ENFERER, BER T AEMRELE ERFER(K4) . 64% RSP
oA BRB SR B A i, R B EA B AR A, JLR R ISR, AISE T R B R AR B, il 2%
EH (B 1) , /& Pearl Ml Deevey Jrisreg 1 B, MEKE RILE b, IR R RER (F4) A
SERPSMBATRE(E 1), BB R T 2R MERD, 235U 20% F129% , RAFE R4 R M2, 72
BRI LAH 50% 24 AR LUE T AR , BUH A fr A0 22 AR K, 77 1 R AR BN BRI T %,
AF ITRAMMBZE, 763 FHEREFREHEE RN TERERROEMTEMN(E4) . EMRE KRS
AR RS RERE, FAMRGOIT 321 1782 ~3 §F Bt M 99B H7E 4 I AIBER TRE(F4,E 1),

F4 PREBRERECHEFTEY LHFRE
Table 4 Survival rate (in %) of A. suturalis nymphae on six host plant types

#FE 1 #% 2 i 3 4% 5 =B
Host 1% instar 2 instar 3™ jnstar 4™ instar 5™ jnstar Nymphal stage
JiZ & Kidney bean 69.70 b ¢ 95.65ab 95.45 a 100.00 a 100.00 a 63.64 a
BTE Alfalfa 88.89ab 83.33abec 75.00 a 93.33 a 100.00 a 51.85 ab
JE3E E A A Non-transgenic cotton 100.00 a 75.61bcd 74.19 a 91.30 a 90.48 a 46.34 ab
B2 P41 B A Transgenic Bt cotton 100.00 a 97.44 a 86.84 a 57.58 b 94.74 a 46.15 ab
K& Soybean 46.15d 66.67 c d 95.00 a 100.00 a 100.00 a 29.23 be
{REL . Cowpea 55.00 cd 51.52d 70.59 a 100.00 a 100.00 a 20 ¢

X 64.7222 28.9306 9.3705 32.1586 5.7526 23.8

P <0.05 <0.05 0.0952 <0.05 0.3310 <0.05

2.5 FRFLEWENERERSN "
RRIE KGR IR R, ST IRME IEREE oo
(%2)35 HET (26 + ) CHAKAHTHFRES O

= 07

MR FF B LA e R R, S F MY £ L
FEEASBORE S, EHRE (26 £ 1)C HXNEE S o

—— Uz g Kidney bean
—=— K ¥ Soybean

—— PG Cowpea

—— EjfE Alfalfa

—— BT## BT cotton

. —— HHR non-BT cotton

5% 5% BYFER SHERERR A RAIE L0

FAOGT, PREBRETNEEHEN, NEERE o X ;
(ro) AR RO BK MBEMA A (0 B, 1) TN P T
% 7.8 BMEEBMENKRZ, ARE L, <0, 15 9 13 17 21 25 29 33 37 41 45 49 53 57 6

FBER TR , B A I 5 AT L6 T (8 i T 0
BRLREIAEELE HEX, RBELPEASH B1RRESE 6 MR LR R

FhEREE®BTTAMBEREENEE LRI EEL Fig. 1 Survivorship curve for A. suturalis on six host plant types
KEZ,
2.6 PREBAHEXAFRTEEYHREEE

ARIFFEY L, PREBREERFREEF(R6), EHPRILTHILE FNhREBHEBERTH
HEEREY RIE IENSE LN PREBRESERTRIEL,
3 itig

ARRZHREARFEAYNTREBNAT I EERE BRFM A NESFHHEEREER,
BRAEMBRSPHTEETMANE S REBM A K EHNT ET . WEE > FHE > B ff > RIL
2> IEFEER > KT, FEEAWEFE L REBMEE AR, MANE S EE LM AN, XFEL
LT BB THHNMAFTEEZWESR , AAESNE E LR ARMEERBAE RN
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x5 MEEBREHFIEN FHEGSH
Table 5 Life-table parameters for A. suturalis on six host plant types

2 F Host

24 — — —
Parameters EE KB RAILE BE Bt #g EHAR

Kidney bean Soybean Cowpea Alfalfa Bt cotton Non-transgenic cotton
EREE . 11.3364 0.2356 2.2026 9.0304 5.8446 2.3542
Net reproductive rate R,
Slziﬁﬁﬁ)ﬁ% . 27.3185 33.8247 25.2844 40.4321 36.4357 36.0025
Mean generation time T
W%iﬁﬁﬁ . . 0.0889 -0.0427 0.0312 0.0544 0.0485 0.0238
Innate capacities for increase r,,
Ejmigﬁﬁ . 1.0929 0.9582 1.0317 1.0559 1.0496 1.0241
Finite rate of increase A
ﬁﬁpﬂﬁ:’fwlﬁl 7.7989 - 22.1943 12.7354 14.3048 29. 1465
Doubling time ¢
RSN 29.61 0.22 2.88 22.46 7.33 2.32

Index of population trend

F6 HAFEFIEYW LPRESRHTHHE
Table 6 Number of A. suturalis on six host plant types under the field conditions

F:EY i Seeding period B&%#E 3 Florescence period

Host plant 6H18 A 6H22H 7TH21 R 7H25 A
{REL . Cowpea 7.11 +4.86 a 5.56+2.19 a 11.89 +4.04 a 11.44 +4.28 a
L5 Cowpea 5.00 £4.56 ab 3.89+£2.71 ab 10.11 £+4.73 a 9.441+2.74 a
4% 5 Mung bean 2.78 £2.91 be 2.33+£2.45 be 9.33+2.50 a 9.67+4.06 a
K& Soybean 1.55+1.01 ¢ 2.22+1.79 be 2.00£1.73 b 1.22+0.97b
$54E Cotton 1.11x1.45¢ 1.56 +1.51 ¢ 2.67+£1.94 b 3.11£1.62b
F 5.09 4.95 17.97 19.95

df 40 40 40 40

P < 0.05 < 0.05 < 0.05 < 0.05

FREBENSE LRRRE % HFRFERRIE A%, M ARTHPE ARREER, “NER,
B R MR IS A, X RN R T 6 MF P BEA THREBMHNERRT REH, T
EAERATHFMEEPREBRORRE . BTENEE L 1 e RFER, L 70% , MAERE L7
{EFHRA 100% ,FEENFEFFN T AMBEIAS 1 e R REERANEE FRFUERGFER, EHEL
BRIFLRE L 88% , BAMETRE T Biik 118 HL, (BF 4= MEMA T B SENEE ENFHILER, 70
B, PR3, AP RE DA IN RIS T N 2 R B , M BN, L, B R A E TRV EN TR EE
HY RAR TR o

MfE b R E B R R R 5 AT I R R URF Ay B &, r, e
FEMERE L/, SRR R, DUAREAR TR B BEETF . TREBARERMN 9B EK
D B A TR AR AT 321 ERFIH, MR A i e A R R A, BHR b, AT 321 B R E AR
HEEINELT 1A H o], R R P 99B b B3 N A 3Oy ORI 4 £% . B T A1 321 AR 9B 1
CrylA ZERFZ MR, AR A BRIEA R 2 H 5 ER T B E A W m, BA R &R b R E SN2
RHRBENE, XFERSARGHOBEFERKELEYHZEREXY BB 25 LER S
BERBHAMEEN . B, T—SHERHEARESSEORESFH BTSSR FERE NN
ZE5 , NI AT LU IR s S Hu AR m

FREBENE ERARE ETIIR EEREENE/N, BHr, < 0,1 < 1, HEFETHEES, RH
RENETEMBHOERSEE, BAEEBAAREEMERRE LOREE, AESEAEEEY. +
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BEEE RERT LINEER RA 29% , R— B TR EHEERE F AR 0 B R R T
BELASFEF , X il B L N A . SEBead A2 P 3 R WL Il 7 i B9 JE 9 M B S A RRYE 3T B3ERY
L, XREMYE ST RRNRN, A RERENRES A AT E BN BT —FEILH

APRERATREHBEHRAERRILENILE, M BAERILE B B 5 2R, (L 20% , B REL
ER—MRFETFEREY . Goodell 71 Eckert HELE L WIPB BYSLERIEH TX— i, —BATEAILE L
PATHAEDRAR AT A BERAR TS EENENY . RERREEEZLSHEREREMIFHEIR,
YRV G BRIL AR AR YR T AT S MR RS T R 2 T, SEAENIIAREEMFERER R
B, BAEAYFRRIL AN E — R AR EN P RS, EE TR E B N EARN M X BT
MHESKEANFEREY .
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