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Abstract: To explore the potential factors that influence host plant selection of Ophraella communa for
oviposition on common ragweed (Ambrosia artemisiifolia) , a consecutive field survey of 60 plant patches
for egg deposition was made in the field. Hurdle models were fitted to analyze factors that influence
probability of oviposition and the amount of eggs deposited on plants. The results showed that; (1)
Oviposition increased with progress of the season, feeding damage level, plant height, and patch size in
open environment, but decreased with plant patch size, blossom, seasonal progress in blossom, and
feeding damage level with progress of the season and after blossom. (2) Number of eggs deposited on
plants increased with progress of the season, feeding damage level, open environment, feeding damage
level at the blossom stage, and plant height at the blossom stage, but decreased with blossom, and
feeding damage level with progress of the season. (3) The increase of eggs on plants with progress of the
season was more distinct during vegetative growth stage than blossom stage, and constantly linear in open
environment, but linear at first and then asymptotic in shading environment. The study suggests that the
factors influencing oviposition selection are not identical to those affecting quantity of egg deposition, and
the influence is exercised more through interactions between factors than single factor alone.
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B, FEESETT T M AR R AR 3 B
%% (Scheirs, 2002 ; Bonebrake et al., 2010), 2
FZPRT A A AR5 B P B 5 (Mayhew, 2001) ,
HE RV R TR A7 A b iR TG B A R,
— WM EREAMEE TR, T3 — R0 ; MRk
BT 8 & L # F 3 i8 (Stephens and Krebs,
1986), fift B J5 — & #F: 47 v A & A0 7 00 B
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J R B Ophraella communa J& 7= F 4k 3%,
H 2005 4E4RiE R B TP B4R MK LIk, HETE
PHRE 2 REEOR (A RS, 2009) | JLZEIT
TR S (I LR, 20055 FF4E, 2007),
1 T& &K E Ambrosia artemisiifolia L., | 8% H H

E B TR AR 6 (RLANSE, 2009) o FKETE
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= A i B P 2 | Y 1

®1 BAESHAHEFEE

Table 1 Definition of explanatory variables in the survey

SRl gl A B N ..
€ X Definition
Variable type Variable
#15 Plant height (cm) MAHE T 2] 3254 K 5 75 B Height from ground to the growth point of stem.
BESR/N (BR) BEYUREAMNTAA | AERE—R— K, B FHAMKEBEL A patch is a group of
Patch size (number of plants) plants with distinct edge, which is isolated from other similar groups.
437 %% Seven levels: 0; MAI R4 R Without feeding; 1: 1%~5% MR 1% -5% of leaf
AR WA area consumed; 2: 5%~25% MR 5% —25% of leaf area consumed; 3; 25%~ 50% M- Jij
Continuous TR 25%-50% of leaf area consumed; 4: 50% ~ 75% M- JH FAHE & 50% - 75% of leaf area
Feeding damage level
consumed; 5;: 75%~ 100% M [ FREE & 75% - 100% of leaf area consumed; 6: #&#% 4L The
whole plant dead.
i [A] Time (week) HITFE A R R K B335 Weeks from the beginning to the end of the survey.
b i1 ;8781
. . . P Shading; Z&5% Sunny.
EEAs Light environment
Categorical KEATH

Growth period

BRI Vegetative growth stage; JF1E}H Blossom stage.
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1.3 HEGITESH

HTRAERE(ERE) SALZHEE (B
1), ENFAERZIKIG, SO0 3 LA 2 42 0
J7 SRR A A B A I AR E , R
28 Ia] R, B4R 2 R T BSR4 Y (hurdle
model ) (Zeileis et al., 2008) , ZREI &0,
BT 0 3070 A5 1Y logistic [B] 948 B 1115 FAH

f;ero(O; Z, y)
fhurdle(y; X, z, B9 'Y) = {

K, « Mz WUVER; By WEZSE, ARK
ISR EAL T ( Zeileis et al., 2008) , BSA=HERY ) £
RETHERINE 5B HT, FNEA
F]Fit%E ( Cunningham and Lindenmayer, 2005) , %%
P& HT7E R GEitH 447 & 1 psel ThRERL, 7B
Fifh — 354y 45 (Zuur et al., 2009; R Development
Core Team, 2008) ,
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Fig. 1 Frequency of eggs deposited on Ambrosia artemisiifolia

by Ophraella communa
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2.1 BMFEREENEER

TR GOR R, BRIK R AR = (LB g X ™ B
REMBEGREL MO, BE, KEPRERE
B BB/, BRAMAETHERRGAMAR R
ERWSN, REABENEAFMNL(E2) . XEH
FXE IR AR AR 2 N BI T T, — R
SRR, BN, KRR A 1 %, 5P
MR R 13.8 15 WA HEmEn 1 &, &4
FEIR ISR AN 56.4% 5 TEREEIN G H, KEHEHR

(1 = £ (05 2, %) ) * foomm

SAFERAE, T L0 X B AR R AL
FAEFMEEE, B ZBRAFMAFBEE (two-
part, conditional model )
Lindenmayer, 2005) , ZE K P HTHEZ T ¥
W% (Cameron and Trivedi, 1998) , J53k5| AED
(Cunningham and Lindenmayer, 2005; Zuur et al.,

2009) , ZIERIEFERIBAN

( Cunningham and

ify =0

z()’; x’ﬂ)/(l —fmum()’s x’B)) lfy>0

TN 1 AR I R R R 3.4% . R
= IRAESR, BN, JFAERIKEB0™ IF A =R L AR
KK FEFEAL 55. 0% 5 EIFEMIEOLT , FAZ A
i 1A, IR 20% , HREIETE
BERREIN 1 5, FORMEARFEAR 57% o
2.2 IMENEMER

TEFTAZE R R P, BREARBESR /N 0 &
BHBEZWS, WE, KEFRERE, K&,
JERRFIA: T 4 R R A B A B R e v O
(K 2)o XLBH X IF & K50 2 BUAE P9 J7 T,
— RN E, BN, KRR %,
VEON RN 42. 9% (R % 0.357 BRI ; HiE
APPSR T IBK AR B, BERIF I AP IR V5 U0 0
1 53.3% ; KERE SEFTPFEREEE, 7657
FEAEOL TR R 1 em, FEONESEIN 1%, —2
MR ORE, Blin, SEFRERKEMLIL, JFEH
FRE L5 SRR AR 55. 9% 5 I E] SAEAR PN AR
ZEfFE R E AR, BRAEInEEdt 1, 1R
MR R 1 9%, MIREART I EFEK 2% ;
HMRAE TS YRR R B3 BAE, TEMMRIT
HTEOLT, PR RERE K1 &, RINERF
9% o
2.3 ENEMAERRNTNLES

RETR B AR R R EINT T | EFRERY
WRITIEH, bk BRI RS R R R E T
TEMBHIEMARKR, BRI K, &P
BHREZ(E2), NAEZ A&, TidrEEHiE
SRR BT, &0 FE E TR £, HAEK
HIEIE, VRN . Ik 0B AR (iR
&, lARSE T, TEKEATERYERITE
B, Y ONEBER ] 2 EAM K HERBEIRESD,
Ve OB A A AR R S B P [ T 22 LR K, HAETT
BT (B 3) o BCEEPEHR/INRIRR R 45 7% B
BILHBMXE(E 4, 5),
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x2 MEREMHRERE LHNEPESHEEXRNBEERRY
Table 2 Estimates of coefficients of the hurdle model fitted to number of eggs deposited on
Ambrosia artemisiifolia as affected by covariates
FREFER (Logistic AL ) TR (Log-linear HEY)
A Zero hurdle model Count model
Explanatory variable B354 bR R L 2 EX4 FrfER
Coefficient SE 0dd ratio Coefficient SE
HHN Constant —-4.564 *** 0.429 0.010 3.427 *** 0.135
IFE] (B Time (week) 0.447 *** 0.069 1.564 0.098 *** 0.017
Bt AN
BIDBR) -0.030 *** 0.008 0.970 - -
Patch size (number of plants)
WAL 2.626 *** 0.361 13.82 0.357 *** 0.068
Feeding damage (level)
k7 Plant height (cm) 0.007 * 0.003 1.007 0.001 0.002
JEK 5 A= 4 Growth period -0.599* 0.357 0.550 -0.581 *** 0.139
Y BRERIE Light environment 1.592 0.674 4.914 0.427 *** 0.123
A] x
T B AR -0.093* 0.039 0.911 -0.016 *** 0.005
Time x feeding damage level
E] x A
I IR P -0.209 *** 0.052 0.811 -0.015 0.014
Time x growth period
B N x G HRER
I X KR 0.034 *** 0. 006 1.034 - -
Patch size x light environment
X
BORBUREE > IR T -0.834" 0.374 0.434 0.085* 0.042
Feeding damage x growth period
=1 H
lalelens ol - - - 0.007 *** 0.001
Plant height x growth period
Log6® - - - 1.219 *** 0.012

I B X 1, 03] B4 B2 %045 & See Table 1 for definitions of the variables, and here only those having significant effects are listed ;
227 90 & LEHEH 0dd ratio indicates probability of oviposition; * 6 g EITE ARS8, AR E FR)5 E FAi FLBE The shape parameter describing the

extent of overdispersion. *P < 0.05, **P< 0.01, ***P< 0.001.

3 itig

AWHFEXT 60 K EPESR AT T 2717 BRER A
B, X% U R R N A RS AR B BEAT (9 0 T I 44
NP EEEE S 1) KT IR R 5%
YIER/NERRAE 22, film, BF 2wk
RAMERE R Z K ERER K/ BRG] x 4
B BEHR/N x JBIR, T B 2R i IR R R
IR KRR x T 2) KR LR A
REENERDFEEZATZE AR R, B
ZE R —RNREMSLR W, G, SRk on Ak
AR N R R KRR, SR R v U B /)

FIE R RAER, mHAEZ A, W HEAE
TR I R AE R R AR IR R

AR BT FHRBNF A S
— R R, kB EYAIEERE R L
HES RIS T & 1#EE EFE/EH (Finch and
Collier, 2000) , {HIRB|F EEYAR L —E =N, H
7E IS TR B TR AR T H R P, A
HYEML R, BB RE (NN E. FF
FIF. HERSE) . FEEHEER (AR E . ) fH At
A (iR H ) %% (Bernays and Chapman, 1994;
Schoonhoven et al., 2005) ., Finch 1 Collier (2000 )
PR I8 2/9F & X K V% #Ei8” (appropriate/non-
appropriate landing theory) AN, &M E RERTE
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Fig. 2 Variation in number of eggs with feeding damage level of Ambrosia artemisiifolia
A #EPH Shading; B: %% Sunny; C: EFr4:K W] Vegetative growth stage; D: JF1E] Blossom stage. 2 i 7~ 7% BB G 4% A R ARk e, ¥R
SO A i 28 Non-parametric smoothing was used to show variation trend. /0] S0 5SS B, VERIB R FH$F shALPH Jittering was

used to avoid overlapping of observation points. T[] The same below.
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Fig. 3 Variation in number of eggs deposited with seasonal progress in weeks on Ambrosia artemisiifolia
JHZE B} [E] Survey time: 2009 46 H7 HZE 9 H 1 H From 7th June to 1st September, 2009.
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Fig. 4 Variation in number of eggs deposited on plants with patch size of Ambrosia artemisiifolia
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Fig. 5 Variation in number of eggs deposited on plants with plant height of Ambrosia artemisiifolia
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BATEESMOMEE LI, T REHTFAERES
VR R AT DAMEARZS RAT (15 m 482 R R R A
K670 B8 36 A R A T I R R Y ) 5 TE SRR 45
BRI S B, H LIRS R B SR |k
R ENFRE, BEAANRHAERNR, T REH
FRR A ELE A, B RT sk B
AP HEE /1 ( Watanabe and Hirai, 2004) , 40
R)TREM P EERERE WVTE I EFE, MRk
JAR B BT 1 25 1)o7 B B ARPAE (AR B B 22 88 ) A s Bk
A EREW A KB BESA/N bR ) SR AT g
B H VR UL AR . TS 3] T AR A
GERW S, KERIKN RS MEREAE.,
HE SRR BE R B R e B K O (B =
GRRAMESR) o 7 I F R A AR B B 9T S RE
F 3R i ( Bach, 1984; Meiners and Obermaier,
2004) ,

HEERBRNEERKRIFEEYE, EFE
XF A FAEYHT VA, RGRERE™WN, 2EE
TR EEY I8, NS EY) Y AR (0
Mg . REEERR ) AR (A EA R
PR . R A=A A WY R) A
5% (Hilker and Meiners, 2011), T H 5B 24K
SERPRA (W= INE T | VR FERFE) BRX
(Bernays and Chapman, 1994) , FEREAEY N E T4
KB A A KT, L& Wiski N LVE R4
BANEEEUAERSE NE, U, mRFR4HR
LUEFREE MR, MR ERRE SR KRIEY ™
9N o HPTEAR R AR K E RHRECE B SR A
7], ATIA] BB B B B R i & Y NGES
(Reisenman et al., 2010) , AHBFFEEH, KELET
HIHEER (EFRARKYSIFER) b & H 5 H AR
FHAE B E W5 00 & AR AR IR, fln,
HEFERBIKEML, TFEH K™ K
BER BEREAL, EINHE B ER /D, EREERE
KHAVE DR Bl () B B3 2, (BAETF I %G
A,

XN ZHEYMTIR AN, HEEREANRES
VAR A B TSN, 38 R R A i
(Karban and Baldwin, 1997) , ffiHfhig &R B4
RAE R BE AT Rz 3, AT 5| o B e 18 5
Fi%+%E (Hilker and Meiners, 2002) . #|4n, XfJLFh
HF BT R B, BRI i e B R 2R B i A
# (Fernandez and Hilker, 2007 ), &%, Y Z
BRI R Y R 2 AR PO R R

FE SR 38 0 ( Karban and Baldwin, 1997), 244k
YRR RN, BIREHEYRIGIE, W
By ] TR A RO U 8 TR, TH A
KM FFEE S EHLRE; HYEFEEY™
HETRR KBSV RN, BWEZEYCH

BHABRZE G, MR EREX R AR O B AR
AR T FRE BB ARG, FTLL, DOXFESR
TR ]k A B He o BE ORI A ko X U, Stadler
(2002) Ay, FEEPEE B SO AT BB BERE AR IR AL 2
VIR R EA R MAATEES . WRE BRI
W) R B R EREA RN H IR, HE
P B 8 FT AR R R AR AL SR B AF AR 2 E R
BE, {H Y BORR 5 B A 2= ) it B ) e —— K
FIFRPRE S &, RERWBBCRE R MY R
AT AR S R E ZHREL, AR EFEASREE
RIRHR A ARG . B—FRRE, B
ERBET YRS, ARRIEREY R
ERBER A R E, T HS% H M E
R, XEEREBEHIERREFERECHERE
Y. AW X — R At TR, BRI
PR AR BE A B 1 25 42 0 77 O Rk A M S AN 7 DR 4
&, BESPWTHERFENELT, PR EMSR
& INECE W REAR, Blan, BERE (ZFT5) #EdE,
JRE G AR BRI 1 9%, 7= 50 R A HE A PR
10% , Y& IPER WD 2% 5 TERKEIFAEE , B E T
FERHEIN 1 9%, 700 & A MER IR 56% , & IREL
B 10% o SR, BARHARRFEE—E
TR ERRAR T SR M FR e ™ E R K O
HIRTRETE , (ERAT-RE LA HETH IR S A R AR B B i
PRFEVE T (7= 8 & A2 5 13. 8 4%, Y& IR
iEL. 56%) o AR LEZEHII-NEER, KE
A REH M F R TR, R
A B HEImE BRI REE S, SEME™ R L
(TEERERFAERET) , KBTI E
R4 B R o A e L B B Ty, AT B A i B B
G5 MAENRFT RIS, M BT REREK
PRI R AR R, AN L R R
FeR KR AR b, A KB4 RAFLE,

Bt OFRLRFHDBRPFREIEEM LS
B PaTH, AREFFHFR. FEF S5 A
& T, B
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