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Resource use overlap between Epiblema strenuana and Ostrinia
orientalis. two biocontrol agents against Ambrosia artemisiifolia

and Xanthium sibiricum
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Abstract: The imported ragweed borer Epiblema strenuana (Lepidoptera: Tortricidae) and local Siberian

cocklebur stem borer Ostrinia orientalis (Lepidoptera; Pyralidae) are important biocontrol agents against
ragweed ( Ambrosia artemisiifolia) and have similar feeding characteristics. In order to evaluate
interspecific interactions between these two biocontrol agents. food and spatial overlap were evaluated

quantitatively in 2001 in the Field Experimental Station of Hunan Agricultural University, Changsa City.,
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Hunan province, Central China. In this area, E. streauana had 5 generations (peak periods for the Znd~
4th generations were middle to late June, middle to late July and middle to late August, respectively) and
0. orientalis had 4 generations (peak periods for the 2nd and 3rd generations were middle to [ate July and
middle to late August, respectively). The first generation of E. strenuana occurred one month earlier than
O. ovientalis. The twa insect species overlapped temporally from middle June to early September.
Populations of the first one to two generations of both species were relatively low. For the field survey. 9
plant species (including 6 varieties of Helianthus annus and 4 cultivars of Dendranthema morifolium) from
the family Compositae were tested. D. morifolium were potted { three plants per pot. 35~ 4Ccm in
height) and put between the ragweed plant lines. Other plants were transplanted or seeded into 30
randomly distributed plots (2~3 plots per speciess 20 ~50 m?/plot, depending on the amounts of plant
seeds or seedlings available) during May ~ June. During the whole growing season. galls caused by the
two insect species on the 17 test plant species and other surrounding weed plants were recorded at 7-day
intervals from middle June to early September. At the same time, 3 plants of both A. artemisiifolia and
X. sibiricum were taken back to the laboratory and dissected to check the presence of the two insect
species in different-sized stems and branches. For the spatial overlap, only 7 samples. collected between
11 July and 22 August were taken into account. during which both species were present at high densities
and developmental stages of both species overlapped. From the 9 Composite species (including varieties
and cultivars) and other surrounding weeds plants. E. strenuana only utilized A. artemisiifolia and
X. sibiricum as host plants. O. orfentalis could feed on 8 host plant species: A. artemisii folia, X.
sibiricum., Artemisia annua, Helianthus annus, Tagetes erecta, Dendranthema morifolium (cv. Guoqing),
Llelianthus tuberosus, and Helichrysum bracteatum. These two insect species had significantly different
preferences on the tested plant species. E. strenuana preferred A. artemisiifolia and 93.5% galls were
found on ragweed. O. orientalis preferred X. sibiricum, with 59. 3% galls distributed on cocklebur and
others on the other 7 plant species. The Hurlbert’s niche width index of O. orientalis was 0. 228, higher
than that of E. strenuana (0.069). Horn's niche overlap index value beiween the two insects was
relatively small (0. 318). Body size and feeding behavior of the two insect species were different. Larval
E. strenuana was smaller and mainly fed on newly grown twigs from its early age, and i seldom
transferred to other twigs after a gall was formed. However, old larvae of O. orientalis were bigger and
usually changed feeding sites from small, newly grown twigs to fully-grown branches. When feeding on
ragweed, E. strenuana larvae mainly feed on tender branches of no more than émm in diameter. Old larvae
(5th~ 6th instar) distributed wider (niche width value 0. 34) than young Ist~4th instar larvae (0. 25},
Young O. orientalis larvae (1st ~ 3rd insrar) mainly feed on tender ragweed branches of no more than 8mm
. diameter. while its old larvae (4th~>5th instar) mainly on branches of more than 12mm in diameter.
Old larvae also distributed wider (niche width value 0.37) than young ones (0.31). When feeding on
cocklebur, E. strenuana larvae mainly feed on tender branches of no more than 6mm in diameter. and
young larvae distributed wider (niche width value 0. 53) than old ones (0. 37). Young O. orientalis larvae
mainly feed on tender cocklebur branches of no more than 6mm in diameter and niche width value was
0. 27, while its old larvae distributed widely on all size branches from 2Zmm to over 16mm in diameter and
niche width value was 0. 67. Comparing the niche width values of the two insect species, E. strenuana
larvae always distributed wider on ragweed than those of O. orientalis. Either on stems and branches of A.
artemisiifolia or on those of X. sibiricum, the overlap of the two insect species decreased as the host plant
grew. On different-sized branches, the overlap between E. strenuana and O. orientalis was higher for

young larvae (overlap index value 0. 69 on A. artemisiifoliay and 0. 94 on X. sibiricum, respectively) than
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for old larvae (0. 37 on A. artemisiifoliasand 0. 72 on X. sibiricum). Young O. orientalis larvae and old
E. strenuana larvae had higher overlap (index value 0. 94 on A. artemisiifolia, and 0. 97 on X. sibiricum)
compared to other combinations. Within the two host plant species, no matter which two larval stages
(old larvae and young ones) were compared, there was a higher overlap on X. sibiricum plants than on A.
artemisiifolia. As the actual selection and utilization rate for host plant resources between E. strenuana
and O. orieatalis differed significantly, the authors conclude that the conflict between these two biocontrol
agents would rarely occur in the filed. The two species could coexist and provide a more efficient control of
the target weed species, A. artemisiifolia.

Key words: Epiblema strenuana; Ostrinia orientalis; resource use overlap; risk assessment; Ambrosia

artemisiifolia
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1.1 WMEFE
FESEQANTER AR ARG, CRBAEVERY K¥E¥LRBHHN., REUEHWELS RS

REFRESRTERIHSEELEZRRAATELFEXNHEYEARRGNE. HEREFHEED S .
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2.1 MEHMAEEERNTYLESN
48 2001 4F % 6] — B ) 00 M 2 LR A AL 37 MM A A R, RVIBE R G M TE ) R AF T DURE

R LA Ak A3 R (67. )M BH 4.5 TR MK 8 Fply, prk MRy
2 K. EBE(D.EHO7.D. HEKG. 3. EH #(3.4), FEHL O BRHFL O FFEO.).XFE
(0.3, EANBERBNMESREEY HELRY Horlbert 52N 0. 069, RS A X HARTUEIR
B L 03.5%, , RAERBAT L 4T & H 8 Hurbert HAEME N 0. 228, LLERAEHARIHHE
WA FEAEN59.3% ., HENESAUESR Horn's #5838, 0y 0. 318.

2.2 FELQATHEAEFEIMYEEREE LMERAEN
2.2.1 BE KROREE KNSR BN IR OREKAE 4R, ERFASRERU S HKEE

BEETEZHEBNT 1.0cm bt KRB RESRER O AE SN RE BB REBMMYGR
), HENUEERMBE(—REEANARYER TEERREERKR . BEFARLREEREGA T
LTS EENETFES, YEZAF 1. 0cm W, BSHERGESMNEERBRKTREER, TEF AR
FIE EFEA P BESRIUAR(—, “@BORE MEFRARNUEENFTR(—FZBOREE

ANERRESNAEHERETRE D VMRS XEREERHRK.
B FEMRHEHEKERALNESAXE REXRKUEANEEFHAEKQIAR

Table 1 Niche hreadth and everlap indices for Epiblema strenuana and Ostrinia orientalis and utilization rate on plant

stems and branches of Ambrosia artemisiifolia

EEHER N T
Plant stem ﬁ'#iﬁ iﬁﬁixjﬁ i'“ﬁlli Resource utilization rate (%>
Species Niche width Niche overlap
(i sem) F 2 Stem 4+ §f Branches

strenuand 0. 593 0. 952 43. 6 56. 5
ortentalis 0. 666 57. 1 42. 9
strenuana 0. 642 0. 941 35.3 64.7
orientalis 0. 621 57. 9 42. 1
strenuana 0. 357 0. 825 4. 4 85. 59
orientalfs 0. 528 . 36. 7 63. 3

0.2~0.5

0.51~1.0

=1.01

OB omoOM

e WA Sk AR /RIS RS R I 4 R (1~ 4 )M EE R 51 R (5~ 6 WO E R R KL b Wy 254
FRRE N FEERSG R, 5 ERRRAMEE EoESEEREMGER D . MER—-FRR, Hiks A
B AR EEN X FRBGS. XHRR - FERBRTHASUNBERAER, QRB T HH BN
S HEE. DEEEANEEATRESQ MABSHHEATRESR AHEERENRBREH B G
~ 6 RIBANUREE TR DA AW E LG RTE. M ERETREA . KEBRL A
AR RN — B RAMENE S RESEE, BEEHRNBRAUMAEERZE AR NEE
B EERE XK E S MR AEEALBYUERABANEE . AT AREF
ARE. FKERREBS M EBEHNAERE 6 omm UNMLME TEFRERGARABENALER
7 6. 0omm U F . BEARMOMA BEARAARAGERR FEXARFANAEET X, BRHR,
S EERARMERATF 12.0mm, HHXHNESCESMEHENRSA, HHXZE RERITRZ
TR AR RS N B A R M E R RMBNN BERERGASKESRRERYRERERR
(# 3,

2.2.2 KB LHHEMHSEBEEN S ERM RS AHRHEAKERR. ERRESREM
RS EAeSt XELELAAT L 2on R  FESRNAESCREEYAERTEHE RELETK
HERUEBREZAGH—BEOEANNAMARE MEERAUELENHRER, SEHEZHE
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KF L2em it FRHRBEMESUBEEHE T HEE BRESENAUIBE(— . ZRBOENRERE, &
BEREANUEEMABECREDIE FEABEARXEN RSP REERE R ERY BB
FTHEEMNYWMER METEFIERARANERY, MHRRAEZEE ENESUERER/DTHE. X

AHEMEELARSRENBRAETERAEEREXTEREGR O,
X2 FERGNEHWTEARMAOL A EKEF EEEGF AL

Table 2 Utilization rate of different larval stages of Epiblema strenuana and Ostrinia orientalis on different size branches

of Ambrosia artemisiifolia

BAHZMmmMS5HHEODZRMAXRE

ﬁ:g‘é gl f{-.ﬁﬁl.ﬁﬁ Relationship between branch diameters (mm) and utilization rate (%)
Species Larval stage Niche width -
<2 2.1~4 4.1~6 6.1~8 8 1~10 10.1~12 12.1~14 =14.1]
I~4 88 0. 25 66.6 21.6 9.9 1.7 0 0 0. 3 0
BEER o~ ih instar ' ' | ' ' '
Epibelma .
5~6 #
strenuana , 0. 34 26.5 42.5 18. 9 8.9 0. 8 0.5 1.3 0.5
Sth~6th instar
1~3 8| 0.31  10.5 49.1 13.2  21.1 2.6 0.9 1.8 0. 9
T HA 1st~3rd instar ' ' ’ ' - ] . ‘ '
Ostrinia
o A~5
orientalis 0. 37 0 7.4 3.2 7.4 1.1 4. 2 42.1 34. 7

4th~5th instar

X3 FEESQAEHEMFAAASETAX/AENEF ERNESOEEREN

Table 3 Niche overlap indices of different larval stages of Epiblema strenuana and Ostrinia orientalis on different size

branches of Ambrosia artemisiifolia

& & W

T HYE O. orientalis

4th~5th instar

LW E. strenuana

Species Larval stage 1st~4th instar 5th~6th instar 1st~3rd instar
B %R 1st~— 4th instar 1. 00 0. 86 0. 69 0. 21
E. strenuana 5th~~6th instar 1. 00 0. 94 0. 37
THY 1st~3rd instar 1. 00 0. 44
O. ortentalis 4th~5th instar 1. 00

R4 FERBRANEEMAEERE LNESURE RBEXEMEHTESHRENEEE

Table 4 Niche breadth and overlap indices for Epiblema strenuana and Ostrinia orientalis and utilization rate on plant

stems and branches of Xgathium sibirium

Pif?ti ﬁl%f E'&&ﬁﬁ i'ﬁﬁ!i Resourcei;t?ifgt??}frate (%)
Species Niche width Niche averlap
(& vem) ¥ % .5tem 4t H » Branches
0.2~0.8 E. strenuana 0. 667 0. 7536 28. 6 71. 4
(). orientalis 0.192 84. 2 15.8
0. 81~1.2 E. strenuana 0. 358 0. 646 17. 2 82. 8
Q. orientalis 0. 202 83. 3 16. 7
=1.21 E. strenuana 0.27% 0. 597 G 100
Q. orientalis 0.272 54. 9 45.1

EEBARRPER L BEEREBSEFTELUER 6. Omm UHNMHMEBEIFAFRTER (R
5 REBGRMESUEEBERXTEHENRBRO L . ERRYGIFAG N TEERRES R, TH
WHESNUREREERRNCHEMA ERARRY BB TEMAAER 6.0 mm LIT M. A%
YHEABEMELEER 2. lom EES 16.0mm U, £ SN EBMEFREEVR . AR XBEAEZTELRF
KA EMERBERERTEEE ) . FRETKANEHAKRRABNIREES FRE, THRAKNES
BAMERE. SEKEHAMNE MHXEE,ERODEZEANESNESBRERR . RB RN AR
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B SERERAASRESRRRRESERBERR.
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Table § Utilization rate of different larval stages of Epiblema strenuana and Ostrinia orientalis on different size branches

of Xanthium sibirium

HAHEMmm 5HAEIZRABXER
o 9 R EH EX RS Relationship between branch diameters (mm)} and utilization rate (%)

Species Larval stage Niche wtdth —
2. 1~4 4, 1~6 6.1~8 8 [~10 10.1~12 12.1~14 14. 1~16 =16. 1
I~ 8 3.53 51.7 46.7 1.6 0 0 0 0 0
BEE®R [ 4ihinstar ' ' ' '
Epibeima
5.6 &
strenuana , 0. 37 41.7 47.5 10.1 0.7 0 0. 7 0 0
5th~6th instar
1~3 8 0. 27 45.6 40.5 6.3 3. 0 3.0 1.3 0. 4 0
EHY 1st~3rd instar ) ) ] ) | ) ] ]
Ostrinia
, . 4,58
ortentalis 0. 67 22.9 25.3 2.4 15. 7 9. 6 6.0 3. 6 14. 5

4th~5th instar

Re BEASRNEERAEARBRXNEEER TOERUNE Horn’s iR

Table 6 Niche overlap indices of Epiblema strenuana and Ostrinia orientalis on different size branches of Xanthium

sibirium
A ha ¥ KEEW E. strenuana B HW O. orientalis
Species Larval stage Ist~4th instar 5th~6th instar Ist~3rd instar 4th~5th instar
EREES 1st~4th instar 1.00 0. 96 Q. 94 0. &8
E. strenuana 5th~6th instar 1. 00 0. 97 0.72
T H® 1s1~ 3rd instar I. 00 0. 81
1. 00

0. orientalis

Ath~5th instar

3 #iS5itit

SN EENEREENE RN FEERANSHETRAN A LESNESUX ER—FE
FRBRAZS SO h AR A R R R E R MR R B R E . B R FhE S
MHEEET YAAKERET A FEHEN AREKERRESFHTHERA, SHESEN
RS EANAEBAYARHER S RASERSN. ERERNERA. A—REBRBI LR
LU ES R AR T R — B0 E A AR B R S R RS R, T 5 A R 1 0
KRR AR, UMERROTE, SEHERRY SRS R AR AN, S RN O
B AT RSB RIE TR

RERMEFERR TS SN ESERREE SRR AN CFEARE MBS A X. K
PRSEHERELAES RO THEN SRE. R TESHNEREN FELETF . B— EARA
HTREMSE MMM EAE ARFFENEBRBIFEHBEFM, BSR4t A8 9 Fh 2 51X
REREASE EPUBE YT, SHENAPRBESOUBRTRESR. L PURBET N E, £
—EFRESEAG L RS SR T T RS i 0 T AR 08 M K T R R R
A HERAPLELER. B EERYEMN. BERFHRAHNURESEMNFEYE A FESS
AMERD TEFEERE. B— U AASEHTEYREUA. BRESER/D. B EREEKH
WL R BER AN, ENEROERS - AN RE B EENEERN LR~ B &EH.
P ERSE— CHRAREESS AR EASIH B UL ESUES, ATHRREHKEE
MET L REAERU R L AREAAREEY B ER B, P& & LM BT b KoL L

el R EMEA .
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