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Differences in neonates’ host plant preference between Helicoverpa
armigera and Helicoverpa assulta
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Abstract Helicoverpa armigera and H. assulta are a pair of closely-related sister species with a very different host
range. It remains elusive whether host plant selection by neonates is a major contributor to their difference in host
range. To address this question, we placed neonates of each species in the center of petri dish and observed neo-
nates’ choice between filter paper (control) and leaf of any of 16 plants that are hosts (tobacco, tomato, red pep-
per, eggplant and cotton), non-hosts (China rose, spinach, cabbage and welsh onion) of both species, or hosts of
H. armigera (corn, soybean, peanut, cucumber, carrot, celery, and poplars) at every 10 minutes, respectively.
Neonates of both species made their choices at 2 h after being placed in the center of a petri dish. H. armigera se-
lected 13 out of the 16 plants, including 11 host plants (corn, eggplant, tobacco, soybean, cucumber carrot, to-
mato, cotton, celery, peanut and red pepper) and 2 non-host plants (spinach and welsh onion) of this species. By
contrast, H. assulta neonates chose only 6 out of the 16 tested plants, including 3 host (tobacco, eggplant and to-

mato) and 3 non-host (cabbage, soybean and celery) plants of this species. Moreover, H. armigera neonates had
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higher selection rate than H. assulta neonates on all the 16 plants except for cabbage. The observed obvious cor-
relation between the plant ranges selected by neonates of the two Helicoverpa species and their host range suggests
that host plant selection by neonates is an important contributor to their difference in host range. But selection of

non-host plants by neonates of both species indicates that host plant selection by neonates is not the only limiting

factor to the host range of both species.
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Table 1 Test plants and their suitability as hosts for Helicoverpa armigera and H. assulta

iy Sh AR A @A Suitability as hosts

Plant Variety Family name WA H. armigera HHFFH H. assulta
Ha4E Gossypium hirsutum sl 49 B3Rl Malvaceae 4= 4=
EK Zea mays UL 68 RAE} Gramineae TFAFar —
K& Glycine max i 37 5 F} Leguminosae = =
WA Arachis hypogaea B 145 58} Leguminosae ++ —
Fili Lycopersicon esculentum LA 3000 Wikl Solanaceae it AN
B Capsicum annuum K& R4 i #iEl Solanaceae TFAEEr ==
Wi Solanum melongena FE | FEHR #ikl Solanaceae F=aEAF H=4F
MHE Nicotiana tabacum WA F1 5 #iFl Solanaceae aF i
W)X Cucumis sativus Hige 16 5 # PR} Cucurbitaceae TF=F —
W% N Daucus carota var. sativa FW ot S I 48R Umbelliferae 4 —
Vi Apium graveolens var. dulce 2255 @ M A J 46 R Umbelliferae 4 —
MA7 Populus nigra A MRl Salicaceae T =
HZ= Rosa chinensis LR ES ARl Rosaceae = =
3% Spinacia oleracea EEE RN #iR} Chenopodiaceae — —
H W Brassica oleracea var. capitata eSS +#4EF} Cruciferae = —
KA Allium fistulosum AR HE A H4F} Liliaceae = =

D Fh+++FORIE R+ ORI E A RN KRB B — R IER E.
-+ :Suitable host plant; ++:Less suitable host plant; —+;Least suitable host plant; —: Non—host plant.
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Fig. 1 Sketch for neonate selection of Helicoverpa armigera
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Fig. 2 Selection duration of neonates between

Helicoverpa armigera and H. assulta
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Table 2 Host plant preference of Helicoverpa armigera neonates

L] BUEES UBS RPEPERL/ K 5 p 225 ENE
Plant No. of selected larvae ~ No. of unselected larvae X Significant difference
oK Zea mays 58 1 36.032 0. 000 *%
Wi Solanum melongena 55 1 33.921 0. 000 *%
JH B Nicotiana tabacum 55 3 29.173 0. 000 *%
K. Glycine max 54 4 26. 470 0. 000 *3%
# I\ Cucumis sativus 54 5 24.708 0. 000 *%
#% N Daucus carota var. sativa 48 9 15. 207 0. 000 *%
3¢ Spinacia oleracea 45 9 13. 500 0. 000 *%
F&aihi Lycopersicon esculentum 47 11 12. 363 0. 000 *%
FRAE Gossypium hirsutum 45 11 11. 369 0. 001 *%
VG E Apium graveolens var. dulce 40 11 9. 042 0. 003 *%
4 Arachis hypogaea 37 15 4. 872 0. 027 *
B Capsicum annuum 36 15 4.555 0. 033 *
KA. Allium fistulosum 37 17 3. 835 0. 050 *
H & Brassica oleracea var. capitata 35 16 3. 699 0. 054
M4 Populus nigra 33 18 29216 0. 131
HZ Rosa chinensis 28 28 0. 000 1. 000
&AL Filter paper (CK) 23 22 0. 110 0. 916

D) Frprox FoR 2R E P << 0.01; » FREFBE,P < 0.05. FE.
x% ; Highly significant difference at P <C 0.01;  * ;Significant difference at P < 0. 05. The same below.
F 3 EE RS BN EY R IE
Table 3 Host plant preference of Helicoverpa assulta neonates

izk7] VEFRRL/ K RIEFREL/ S ; FES L EN

Plant No. of selected larvae ~ No. of unselected larvae x P Significant difference
H % Brassica oleracea var. capitata 49 10 14. 562 0. 000 *%
K5 Glycine max 46 11 11. 946 0.001 *%
JHEL Nicotiana tabacum 44 15 7. 641 0. 006 *%
Wi Solanum melongena 44 15 7. 641 0. 006 *%
Vi iF Apium graveolens var. dulce 43 15 7.177 0. 007 *%
Fhih Lycopersicon esculentum 43 16 6. 568 0.010 *%
# )N Cucumis sativus 38 18 3. 689 0. 055
FK Zea mays 32 22 0.934 0.334
WAL Gossypium hirsutum 32 23 0. 748 0. 387
W% N Daucus carota var. sativa 29 27 0. 036 0. 850
4 Arachis hypogaea 28 29 0. 009 0. 925
3¢ Spinacia oleracea 2% 29 0. 148 0. 700
B Capsicum annuum 26 31 0. 222 0. 638
KA, Allium fistulosum 23 31 0. 596 0. 440
ISV Bt i 24 33 0.721 0. 396
HZ Rosa chinensis 22 37 0. 934 0. 334
&AL Filter paper (CK) 23 21 0. 450 0. 831
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Table 4 Two-way ANOVA of neonates selection

rates between Helicoverpa armigera and H. assulta

AR SRR H B 7

Source of variation df Mean square E P
2 H Insect 1 4 769. 325 110. 325 0. 000
184 Plant 15 487. 612 11. 279 0. 000
22 H. Insect X Plant 1 326 679. 500 757.700 0.000
%% Error 79 43. 230

SR & Total 96

D) BB M B BT AR ROE R 5540,
Selection rate percentage is the square root of arcsine transfor-
mation.

RS WMEBEMES RS BEEFERNERILER"

Table 5 Differences in neonate selection rates between Helicoverpa armigera and H. assulta
T2 5% PEFER /Y Selection rate 25 WA

Plant t@es i H. armigera MR H. assulta Significant difference
EK Zea mays (98.33%1.67)a (59. 0043. 05)CDE *x
AT Solanum melongena (98.33=£1.67)a (74.67=+2.60)AB *%
Y& Nicotiana tabacum (95. 00£0. 00)ab (74.6740. 33)ABC *%
K& Glycine max (92. 9742, 03)abc (80.67+1.76)AB *
N Cucumis sativus (91. 67-£3. 33)abed (67.67=+4. 06)BCD *
WH% N Daucus carota var. sativa (84.33=+4. 84)bed (53.67=+0. 67)DEFG *
W3¢ Spinacia oleracea (83.33£2. 96)bed (46. 00£3. 60)EFGH *%
Fii Lycopersicon esculentum (81. 00=£1. 00) bed (73.00414. 36) ABC
WAt Gossypium hirsutum (80. 334. 86)bed (58. 332, 67)CDEF %
VGJF Apium graveolens var. dulce (78.00=+4. 04)cd (74.3342.33)AB
64 Arachis hypogaea (71. 00+3. 79)de (49, 3342, 33)EFGH *
B Capsicum annuum (70. 672 73)de (45. 6742, 96)EFGH P
‘H#% Brassica oleracea var. capitata (68. 6740.83)de (83.00+1.53)A %
KA Allium fistulosum (68.03+0. 83)de (42. 67+1. 86)FG *%
M1 Populus nigra (65. 004=5. 03)de (42.00%2. 89 G
HZ= Rosa chinensis (49. 67+2.67)de (40. 6740. 89 G

D) [a) b B MO TR R 106 43 22 [ AN ) 7B CHR A% T/ NG S 835 BUTR D FR7E 0. 05 K b (Tukey HSD test) A7 .35 75 53¢ » 75 W TG 2. 35 7%
5o ANIE) B RTER L) R PER A LUEL .« FORA BERR . o FORAMBEZE R

Selection rates with the same letter (lowercase letters for H. armigera and capital letters for H. assulta) among plants are not significant-

ly different at P < 0. 05 (Tukey HSD test). Significant and extremely significant differences in neonate selection rates between H. armig-

era and H. assulta are indicated by one ( * ) and two stars ( ** ), respectively.
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