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Abstract  Holcocerus hippophaecolus Hua, Chou, Fang et Chen (Lepidoptera, Cossidae) is endemic to China and a
serious pest of seabuckthorn forest that has caused tremendous losses. Large-scale outbreaks of this pest have been
reported since 2001. This paper describes morphological and histological characteristics of the male and female
reproductive system of H. hipophaecolus and differences in the male reproductive system before and after mating. In
unmated males, the seminal vesicles, accessory glands and ejaculatory ducts are white and contain a large number of
sperm bundles. However, in males that have mated, the reproductive system is transparent and translucent. Sperm
bundles can be observed in the testis, seminal vesicles and ejaculatory ducts in addition to the accessory glands. This
observation, and especially the distribution of sperm bundles, can be used to distinguish between mated and unmated
males. The ability to distinguish these is useful for evaluating the efficiency of sex pheromone traps.
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Table 1 Influence of transgenic cry2A rice on life table parameters of Tribolium casaneum at different generations
I NEE 14X Genaration
Rice 1 2 3 4 5 6
i T2A4 4.0+£0.0aA 3.5+0.1aA  3.6x0.0aA 3.7+0.3aA 3.9 £0.2aA 3.6 £0.1 aA
# T2A4 3.7+0.1aA  3.6+0.3aA 3.8+0.0aA 3.8 +0.2aA 3.6+0.1aA 3.7+0.1 aA
R (d) fii T2AH 3.9+0.1aA 3.7 x0.2aA 3.7+0.2aA 3.8x0.2aA 3.7 +0.1aA 3.7+0.1 aA
Egg X, MH63 3.8+0.2aA  3.7x0.1aA  3.7+0.laA 3.5x0.1aA 3.7 +£0.0aA 3.6 £0.1 aA
% MH63 3.6+0.0aA  3.9=x0.1aA  3.7+0.2aA 3.5=%0.3aA 3.7 +0.1aA 3.7+0.1 aA
fiti MH63 3.8+0.1aA  3.8+0.0aA 3.6+0.2aA 3.4x0.3aA 3.8 +0.1aA 3.7+0.1 aA
H T2A4 22.9£0.0aA 24.2 +0.4aA 25.1+1.3aA 25.1x1.1aA 25.9+0.6aA 25.5+1.2 aA
# T2A4 25.5+1.2aA 26.1+0.9aA 25.0x0.0aA 26.3+1.3aA 24.9+0.3aA 25.9x1.7 aA
4 du3f) (d) B T2A4 25.9+0.4aA 25.4x1.4aA 24.1x1.5aA 25.1=x1.3aA 24.8+2.2aA 25.9x1.6 aA
Larvae = MH63 23.7+1.1aA 24.0+0.7aA 25.8 £0.9aA 24.8 +0.9aA 24.7 £0.9aA 26.0+1.4 aA
# MH63 25.3£0.9aA 25.5+0.2aA 25.0x0.5aA 25.6+1.6aA 25.0+1.9aA 24.8+0.5 aA
fifi MH63 26.7+1.8aA 24.7+1.9aA 24.0+1.5aA 26.4+2.7aA 25.6+0.2aA 25.6+1.4 aA
K T2A4 6.1+0.1aA 6.7 +0.0aA 6.1 +0.1laA 6.4 +£0.0aA 6.1 +0.1aA 6.3+0.2 aA
# T2A4 6.4+0.1aA  6.7+0.1aA 6.0+0.1laA 6.2x0.1aA 6.0 +0.2aA 6.3+0.5 aA
I 37 (d) fii T2A- 6.7+0.0aA 6.7 =+0.1aA 6.3 +0.0aA 6.3 +0.0aA 6.4 +0.1aA 6.4+0.1 aA
Pupae i MH63 6.3+0.1aA 6.7 x0.1aA 6.4 +0.1laA 6.4 +0.1aA 6.3 +£0.1aA 6.5+0.2 aA
# MH63 6.2+0.1aA 6.8 +0.0aA 6.3 +0.0aA 6.4 2£0.1aA 6.1 +0.2aA 6.5+0.1 aA
fifi MH63 6.6+0.2aA 6.7=+0.1aA 6.3 +0.1laA 6.1=x0.3aA 6.5 +0.1aA 6.5+0.2 aA
H T2A4 5.9+0.2aA 6.4 +0.1aA 6.1+0.1laA 6.7 £0.3aA 6.3 £0.2aA 6.7+0.3 aA
# T2A4 6.2+0.2aA 6.6+0.2aA 6.7+0.3aA 6.7 £0.1aA 6.2 +0.2aA 6.6+0.2 aA
FEEIETIE (D) BE T2A4 6.1+0.2aA 7.0x0.2aA 6.7 +0.2aA 6.5x0.1aA  6.6+0.20aA 6.1 +0.2 aA
Preoviposition 1, MH63 5.6 +0. 1aA 6.8 £0.2aA 6.2 +£0.2aA 6.2 +0.2aA 6.2 £0.1aA 6.4 +£0.2 aA
# MH63 6.1+0.1aA 6.7 +0.2aA 6.2 +0.2aA 6.5%0.1aA 6.1 +0.2aA 6.3+0.3 aA
fiti MH63 6.2+0.3aA 6.7+0.2aA 6.6+0.4aA 6.5x0.1aA 6.6 +0.4aA 6.4+0.2 aA
K T2A4 93.3£1.9aA 98.7 +x1.3aA 100.0+0.0aA 91.4+2.9aA 90.0+5.8aA 98.7x1.3 aA
# T2AH 95.6 £2.9aA 94.4 +1.1aA 91.3 £8.7aA 95.6+4.4aA 93.3 +£3.8aA 96.7 1.9 aA
GUBEAL R (%) B T2Ad 96.7 +1.9aA 92.2 +1.1aA 93.8 +6.2aA 92.7 +3.8aA 94.4+2.7aA  94.4+2.9 aA
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Gkl
KRFEKTE 1A Genaration
Rice 1 2 3 4 5 6
Hatchability 7% MH63  94.4 +1.1aA 95.6 £2.9aA 100.0 +0.0aA 88.7 +£1.0aA 97.8 +2.2 aA 88.7 +2.9 aA
% MH63  95.6+1.1aA 96.7 +1.9aA 90.0 +10.0aA 92.2 +4.4aA 96.7 £3.3aA  98.9=1.1 aA
B MH63  95.6+1.1aA 96.7 +1.9aA 91.7+8.3aA 90.0x1.9aA 93.3+3.6aA 91.1£4.0 aA
I T2Ad 95.6+1.1aA 94.2 £1.6aA 89.7 £3.2aA 90.7 £3.2aA 93.9+1.4aA 88.7 +5.9 aA
#T2Ad 92.2+1.1aA 90.0+1.9aA 81.7+5.0aA 91.1+1.1aA 96.0 £4.0aA 92.5+4.5 aA
% (%) B T2Ad 91.1+1.1aA 90.0£1.9aA 91.1x1.1aA 91.0+1.9aA 97.6+2.4aA 88.7 +4.7 aA
Pupation rate 3% MH63  95.6 +2.9aA 93.3 +1.4aA 90.0 +5.1aA 90.0+5.1aA 95.0+3.3aA 88.4+6.9 aA
% MH63  94.4+£2.9aA 93.3+1.9aA 85.6+4.4aA 90.0+1.9aA 89.4+4.4aA 91.8+3.1 aA
B MH63  93.3+1.9aA 90.0+1.9aA 90.0+1.9aA 91.0+1.9aA 88.4+8.3aA 82.9 8.6 aA
A 0.3052 = 0.3008 =+ 0.2847 = 0.2806 + 0.2888 + 0.2932 +
it T2A4
0.0033aA 0.025 4aA 0.0135aA 0.0098aA 0.0100aA 0.0128 aA
0.2858 = 0.2989 + 0.2789 + 0.2615 + 0.2847 + 0.2976 +
# T2A-
0.0053aA 0.0218aA 0.0081aA 0.0021aA 0.0054aA 0.0146 aA
i (g) , 0.2763 + 0.2742 + 0.2789 + 0.2542 + 0.2776 + 0.2815 +
Pupal weight i 1244 0.0021aA 0.0125aA 0.0081aA 0.0084aA 0.0037aA 0.0065 aA
0.2999 + 0.2732 + 0.2742 + 0.2982 + 0.2983 + 0.2747 +
I MH63
0.0045aA 0.0090aA 0.0131aA 0.0101aA 0.0017aA 0.0093 aA
0.3017 = 0.3171 = 0.2819 = 0.2727 = 0.2842 + 0.3078 =
2 MH63
0.0057aA 0.0201aA 0.0142aA 0.0133aA 0.0103aA 0.0193 aA
0.2800 = 0.2900 =+ 0.2819 = 0.2853 = 0.2765 + 0.2852 +
ki MH63
0.0076aA 0.0100aA 0.0142aA 0.0125aA 0.0066aA 0.0086 aA
g T2A4 1.20 £0.2aA 0.92 +0.18aA 1.22 +0.12aA 1.12 £0.22aA 1.12 £0.10aA 1.13 +0.11 a A
W A Lt # T2A4 1.10 £0.1aA 0.97 +0.36aA 1.13 +0.13aA 0.94 £0.17aA 1.10 £0.05aA 1.18 +0.19 a A
(9:6) B T2Ad 1.10 £0.2aA 0.68 £0.09aA 0.84 +0.17aA 0.88 +0.09aA 0.96 +0.13aA 0.84 +0.12 a A
Sex ratio i MH63  1.20 £0.2aA 0.91 £0.13aA 1.20 £0.28aA 1.21 +0.18aA 1.19 £0.15aA 1.05+0.16 a A
% MH63  1.00+0.1aA 0.80 £0.06aA 0.91 £0.05aA 0.97 0. 11aA 0.97 +0.06aA 0.89 £0.03 a A
K6 MH63  1.30 +0.2aA 1.14 +0.30aA 0.87 £0.21aA 1.14 +0.30aA 1.07 £0.17aA 0.96 +0.17a A
B T2Ad 95.5+1.0aA 81.4+1.9aA 83.4+4.1aA 91.0+5.1aA 91.6+3.8aA 90.5+3.9a A
# T2Ad 97.4+1.3aA 86.4+7.1aA 94.0 £6.0aA 90.0 £6.0aA 88.4+3.3aA 89.9+3.8a A
P (%) B T2Ad 91.5+£5.4aA 90.7 £5.4aA 87.1x8.4aA 94.0+6.0aA 94.6+3.0aA 89.7£3.2a A
Emergence rate  3{;, MH63 91.9 +4.1aA 88.5+4.1aA 86.3 £5.8aA 85.6+3.1aA 92.1+5.2aA 93.0x4.4a A
% MH63  85.4+9.4aA 86.0+5.1aA 87.6+3.1aA 88.6+3.1aA 96.7+1.9aA 88.9+3.0a A
i MH63  86.0 +10.7aA 81.7 +9.2aA 82.9+8.6aA 88.6=3.laA 87.2+6.1aA 82.3+5.6a A
gt T2Ad 41.4£2.0aA 32.0+2.2aA 25.9+1.8aA 31.6+1.4aA 37.2+2.0aA 37.9%3.9aA
# T2Ad  32.0+2.3aA 26.7 +2.0aA 34.6 +1.4aA 27.7 +2.0aA 33.8 +2.8aA 28.2+2.9a A
AR (k) BET2Ad 28.6+1.8aA 27.8 +1.7aA 30.5+2.1aA 26.9=1.8aA 44.0+3.5aA 35.8+3.9a A
Fecundity gt MH63  41.4+1.9aA 31.0+1.3aA 27.7 +1.8aA 29.0+2.3aA 32.9+2.2aA 32.1+2.5aA
% MH63  36.4+2.8aA 29.3+2.1aA 32.0+2.3aA 29.3+2.1aA 37.1+3.8aA 34.8+3.8aA
B MH63  26.9 +3.1aA 31.8+2.8aA 34.5+1.9aA 28.7+1.8aA 33.7+3.5aA 33.7%3.2aA

T ) BB G AR RS )N B PR OR ] — AR [ B X 2 B M 22 57 W3 (P <0..05) » AT K 'S 78 R 0R 1] — M X AR
Rt A S e iz B2 (P <0.01) » TR

Data followed by different small or capital letters in the same column indicate significantly different at the 0.05 or 0.01 level,

respectively. The same below.
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Table 2 Influence of transgenic cryl C rice on life table parameters of Tribolium casaneum at different generations

ARIKTE 48 Genaration
Rice 1 2 3 4 5 6
B TIC49  3.8+0.1aA  3.8+0.1aA  3.7+0.laA 3.6 £0.2aA 3.9 +0.laA 3.7 £0.0aA
ZTICH9 3.7+0.1aA  3.8+0.1aA  3.7+0.laA  3.6+0.2aA 3.6+0.0aA 3.7 £0.1laA
i i (d) B TICA9 3.8 +0.2aA 3.7+0.2aa 3.7+0.laA  3.6+0.2aA 3.90.1aA 3.7 +0.1aA
Egg gL MH63 3.8 +0.2aA  3.7+0.1 aA 3.7x0.laA  3.520.laA 3.720.0aA  3.6=20.laA
% MH63  3.6+0.0aA  3.9+0.laA 3.720.2aA 3.5%0.3aA 3.720.1aA 3.7 +0.1aA
b6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA 3.8+0.laA 3.7 20.1aA
® TICH9  3.8+0.1aA  3.8+0.1aA  3.7+0.laA  3.620.2aA 3.9+0.laA 3.7 £0.0aA
# TICH9 3.7+0.1aA  3.8+0.1aA  3.7+0.laA  3.620.2aA 3.6+0.0aA 3.7 £0.1laA
i () BETICHA9  3.8+0.2aA  3.7+0.2aa 3.7+0.1aA  3.6+0.2aA  3.9+0.laA 3.7 20.1aA
Larvae i MH63 3.8 +0.2aA 3.7 +0.laA 3.720.1aA  3.5%0.laA  3.720.0aA 3.6 +0.1aA
# MH63  3.6+0.0aA  3.9=+0.laA  3.7=0.2aA  3.520.3aA 3.720.laA 3.7 20.laA
K6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA  3.8+0.laA 3.7 20.1aA
B TICH9  6.3+0.1aA 6.7 +0.1aA  6.0x0.1aA  6.520.1aA 6.2 +0.2aA 6.2 £0.3aA
#Z TIC49  6.2+0.3aA  6.9+0.2aA  6.2+0.1aA 6.4 +0.1aA 6.2 £0.0aA 6.2 0. laA
I 399 (d) fE TICA9  6.2+0.2aA 6.6+0.1aA  6.5+0.0aA 6.4 +0.3aA 6.420.1aA 6.6 +0.1aA
Pupae i MH63 6.3 +0.1aA 6.7 20.1aA  6.4+0.1aA 6.4 x0.1aA  6.320.1aA 6.5 +0.2aA
# MH63  6.2+0.laA 6.8 +0.0aA 6.30.0aA 6.4 +0.laA  6.120.2aA 6.5 +0.1aA
f6 MH63 6.6 +0.2aA 6.7 +0.1aA 6.3 x0.1aA 6.1+0.3aA  6.5+0.laA 6.5 =0.2aA
W TICH9  5.5+0.1aA  6.7+0.2aA 5.8 +0.laA  6.8+0.3aA 6.1+0.2aA 6.2 £0.2aA
#Z TICH9 5.8+0.laA  6.8+0.2aA  6.1+0.2aA 6.6+0.2aA 6.6 +0.2aA 6.2 £0.2aA
FEERTHA (d) BB TICH9  5.9+0.2aA  6.8+0.laA  6.020.2aA 6.6+0.0aA  6.0+0.2aA 6.2 +0.2aA
Preoviposition 1, MH63 5.6 £0.1aA 6.8 +0.2aA 6.2 +0.2aA 6.2+0.2aA 6.2 +0.1aA 6.4 +£0.2aA
# MH63  6.1x0.1aA 6.7 £0.2aA  6.220.2aA 6.5+0.1aA  6.1£0.2aA 6.3 £0.3aA
B MH63 6.2 +0.3aA 6.7 £0.2aA 6.6 £0.4aA  6.5=0.laA 6.6 +0.4aA 6.4 +0.2aA
B TICH9  94.4 +2.9aA 93.3£1.9aA 87.5£12.5aA 92.1x1.laA 92.5+3.8aA 88.3 +6.7aA
#TICA9 94.4x1.1aA 96.7 £1.9aA 91.3 +8.7aA 93.2+3.3aA 96.7 £1.9aA  90.9 +4.2aA
GUIEALE (%) B TICH9  93.3 +1.9aA 93.3 £1.9aA 90.8 £0.8aA 90.7 +2.5aA 92.1x1.6aA  92.8 +2.0aA
Hatchability i MH63  94.4 +1.1aA 95.6 £2.9aA 100.0 +0.0aA 88.7 £1.0aA 97.8 +2.2a A 88.7 +2.9aA
# MH63  95.6+1.laA 96.7 +£1.9aA 90.0 +10.0aA 92.2 +4.4aA 96.7 +3.3aA 98.9 +1.1aA
k6 MH63  95.6+1.1aA 96.7 £1.9aA 91.7 +8.3aA 90.0£1.9aA 93.3 +3.6aA 91.1 +4.0aA
B TICA9  94.4£2.9aA 91.1+1.1aA 93.3+5.1aA 92.3%5.laA 96.61.9aA 93.0 =7.0aA
ZTICA9 95.6+2.9aA 91.1£2.2aA 90.0+0.0aA 86.4 +2.9aA 90.7 £4.9aA 84.7 +3.7aA
i (%)  BETICA9  94.4+2.9aA 94.4 +1.1aA 84.4+2.9aA 94.4+1.1aA 92.2+7.8aA 86.0 £5.9aA
Pupation rate 3% MH63  95.6 +2.9aA 93.3 +1.4aA 90.0+5.1aA 90.0+5.1aA 95.0+3.3aA  88.4 £6.9aA

% MH63 94.4 £2.9aA 93.3+1.9aA 85.6+4.4aA 90.0+1.9aA 89.4 £4.4aA 91.8 £3.1aA
fifi MH63 93.3+1.9aA 90.0+1.9aA 90.0x1.9aA 91.0+1.9aA 88.4 £8.3aA 82.9 £8.6aA
0.3001 = 0.2758 + 0.2956 + 0.2872 = 0.2843 + 0.2942 +
3 TICH9
0.0023aA 0.0201aA 0.0031aA 0.0037aA 0.0113aA 0.0026aA
0.2867 + 0.2916 + 0.2851 + 0.2832 = 0.2892 + 0.2878 +
# TICH9
0.0068aA 0.0085aA 0.0042aA 0.0113aA 0.0055aA 0.0055aA
0.2776 = 0.2842 + 0.2851 = 0.276 = 0.2808 + 0.2866 +
fi T1CH9

0.0024aA 0.0080aA 0.0042aA 0.0151aA 0.0042aA 0.0043aA
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(E%2)
KRFEKTE A% Genaration
Rice 1 2 3 4 5 6
AT () 0.2999 + 0.2732 + 0.2742 + 0.2982 + 0.2983 + 0.2747 =
Pupal weight S MHG3 0.0045aA 0.0090aA 0.0131aA 0.0101aA 0.0017aA 0.0093aA
0.3017 £ 0.3171 + 0.2819 + 0.2727 £ 0.2842 + 0.3078 +
% MH63
0.0057aA 0.0201aA 0.0142aA 0.0133aA 0.0103aA 0.0193aA
0.2800 + 0.2900 + 0.2819 + 0.2853 + 0.2765 + 0.2852 +
bl W63 0.0076aA 0.0100aA 0.0142aA 0.0125aA 0.0066aA 0.0086aA
I TICHA9  1.2£0.3aA 1.10+0.02aA 0.91 £0.19aA 0.95 £0.29aA 1.04 £0.16aA 1.00 £0.09aA
# TI1CH9 1.2 £0.4aA 1.41 £0.13aA 1.03 £0.05aA 1.02 +0.21aA 1.12 +0.18aA 1.20 +0.13aA
U i B ffi TIC49 0.8 +0.1aA 0.72 £0.11aA 1.12 £0.21aA 0.92 +0.11aA 0.96 £0.13aA 0.99 £0.20aA
(@:8) 3 MH63 1.2 +0.2aA 0.91 £0.13aA 1.20 £0.28aA 1.21 +0.18aA 1.19 +0.15aA 1.05 +£0. 16aA
Sex ratio % MH63 1.0+0.1aA 0.80 £0.06aA 0.91 £0.05aA 0.97 £0.11aA 0.97 £0.06aA 0.89 +0.03aA
fifi MH63 1.3+0.2aA 1.14 £0.30aA 0.87 £0.21aA 1.14 £0.30aA 1.07 £0.17aA 0.96 +0.17a A
#H TICH9 87.7 £10.6aA 92.9 +7.1aA 97.8 £2.2aA 92.8 £3.2aA 93.4 +2.4aA 88.5x3.4aA
# TICH9 86.1+5.0aA 91.1+4.5aA 93.8 £3.3aA 91.8 £3.3aA 86.3 +4.9aA 87.4+£2.9aA
P FE (%) B TICA9  81.5£9.6aA 94.0+£4.3aA 87.8+6.9aA 91.8 +3.3aA 86.9 £6.0aA  90.0 £3.7aA
Emergence rate 3, MH63  91.9 +4.1aA 88.5+4.laA 86.3+5.8aA 85.6+3.1laA 92.1+£5.2aA 93.0 £4.4aA
#% MH63  85.4+9.4aA 86.0+5.1aA 87.6x3.1aA 88.6+3.laA 96.7 £1.9aA 88.9 £3.0aA
ki MH63  86.0 £10.7aA 81.7 £9.2aA 82.9 £8.6aA 88.6+3.laA 87.2x6.1aA 82.3 +5.6aA
B TICH9 42.3+1.6aA 29.4+1.6aA 27.8+1.7aA 30.0+1.5aA 33.2+2.0aA 28.8 £2.0aA
# TICH9 34.6+1.9aA 30.8 £2.0aA 30.0+1.6aA 31.8 £2.0aA 37.3x3.4aA 31.8 £2.7aA
A5 (k) B TICH9  35.7 £2.3aA 30.4 £1.8aA 30.1£2.0aA 27.9x1.8aA 38.2x2.7aA  39.2 +4.5aA
Fecundity H MH63 41.4+1.9aA 31.0+1.3aA 27.7+1.8aA 29.0+2.3aA 32.9+2.2aA 32.1+2.5aA
#% MH63  36.4+2.8aA 29.3+2.1aA 32.0x2.3aA 29.3 +2.1aA 37.1+3.8aA 34.8 +3.8aA
fti MH63  26.9 +3.1aA 31.8 +2.8aA 34.5+1.9aA 28.7+1.8aA 33.7 +3.5aA 33.7 +£3.2aA

£3 FooylAb/erylAc BERFRAKEHABA SN EGRSHOF

Table 3 Influence of transgenic crylAb/crylAc rice on life table parameters of Tribolium casaneum at different generations

AN [F) 7K Fé 4t Genaration
Rice 1 2 3 4 5 6
i TT51 3.7+0.1aA  3.7+0.1aA 3.70.0aA  3.6£0.2aA 3.820.1aA 3.8 +0.1aA
# TT51 3.7+0.1aA 3.8 +0.1aA  3.5%0.laA 3.70.2aA 3.720.laA 3.6 £0.2aA
R (d) K& TT51 3.8+0.1aA  3.7+0.1aA 3.7%0.0aA 3.7 £0.2aA 3.820.1aA 3.6 +0.0aA
Egg i MH63 3.8 +0.2aA  3.720.1aA 3.7 +0.1aA  3.5%0.1aA 3.720.0aA 3.6 0.1laA
# MH63  3.6+0.0aA  3.9+0.laA 3.720.2aA 3.5%0.3aA 3.720.1aA 3.7 +0.1aA
f6 MH63 3.8 +0.1aA 3.8 +0.0aA 3.6+0.2aA 3.4+0.3aA 3.8+0.laA 3.7 20.1aA
B TTS1  22.6 £0.5aA 23.6+0.2aA 26.3+1.laA 25.020.0aA 25.6+1.6aA 23.7 £0.3aA
Z TT51  23.5+0.2aA 25.9+1.7aA 25.2£0.5aA 25.2+0.4aA 25.3 +0.3aA  25.8 =1.0aA
) B (d) ki TTS1 24.0+0.6aA 23.8 +0.6aA 26.4 +2.7aA 25.3 +1.7aA 27.5+1.6aA 23.5x0.7aA
Larvae i MH63  23.7+1.laA 24.0+0.7aA 25.8 +0.9aA 24.8 £0.9aA 24.7 +0.9aA  26.0 +1.4aA
# MH63  25.3£0.9aA 25.520.2aA 25.0+0.5aA 25.6x1.6aA 25.0x1.9aA 24.8 +0.5aA
B MH63  26.7 =1.8aA 24.7 £1.9aA 24.0+1.5aA 26.4 +2.7aA 25.620.2aA  25.6 =1.4aA
i TT51 6.1+0.1aA  6.6+0.0aA 6.0+0.2aA 6.4 +0.laA 6.120.1aA 6.2 +0.3aA
# TT51 6.1+0.0aA  6.9x0.0aA 6.00.3aA 6.4 x0.1aA  6.220.2aA 6.1 +0.4aA
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Bl DHRAEWK. EEBERERSE
Fig.1 The form of reproductive system in Holcocerus hippophaecolus
ACHEPEASE RSB HETEARGE RS C AR R VR D AR R IO B IR .

A. female reproductive system; B. male reproductive system; C. seminal vesicle and ejaculatory duct of male

before mating; D. seminal vesicle and ejaculatory duct of male after mating.
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T KELH (B 5:A,8B) .
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FEALZR2E )5 T, o A8 2 T e 0 K &8 ik 2E
VE ZR G050 AL 4 U s Bk e B R b S AEAS
FETTRORS 5 (B 2:A, C) VK5 28 (18 30 A) GRS
(50 A) Al e U552 51 BLAZ K 7 3R
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2 PHMAEHMBEEAARZE
Fig.2 Histological sections of testes in Holcocerus hippophaecolus
A AR ARG AT (K B8 FLROR 790 o B. A2 R 5 RS LY P
C. A8 B iR SR DI T (R Sk 98 JORORS 73R o DL 28 R A R SRR D T
A. longitudinal section of testis before mating (arrow directs the eupyrene sperm buddle) ; B. longitudinal section of
testis after mating; C. cross-section of testis before mating (arrow directs the eupyrene sperm buddle) ; D. cross—

section of testis after mating.

B3 EAZHIERANZE
Fig.3 Histological sections of seminal vesicle in Holcocerus hippophaecolus
AL ST RATIC RS 8 (i Sk H8 SURCRS 7 50 B ZZ R R IR %2 .

A. seminal vesicle before mating (arrow directs the eupyrene sperm buddle) ; B. seminal vesicle after mating.

W EH 5L R EARE, BRI BT 9+9+2 MAEHNZM 2 NMhitk. I H
FAHN BT LR T B R A %A — ATk TR T AT 2 T BN T (Freitas et al. ,
P10 35 X 5, TS T AL A T4, gk S I8 7 2010) o Qi N g8 7 AR 1KS b, 23. 8% B %
7 26 4¥ Wi (Freitas et al. ,2010) o @538 H 1) 2 Fh K176 2% K oAz Ks + (5 g, 1989) o i i)
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B4 EAZMEEMRASNFE
Fig.4 Histological sections of male accessory gland in Holcocerus hippophaecolus
AR B 43 W 1 0 5 B kL Ak 5 LET 4 5 C. o PE B IR 4k

A. basement membrane and secretory cells; B. mitochondria and muscle fiber; C. overall male accessory gland.

5 EBAEMHEBEENS
Fig.5 Histological sections of ejaculatory duct in Holcocerus hippophaecolus
AL ST R RS B. A0 R R AR (R 3 Sk 4R ZURBORS + 50 o

A. ejaculatory duct before mating; B. ejaculatory duct after mating (black arrow directs eupyrene sperm buddle) .

ZREFEP 92.5% MK T KM KE T (He et al.,
1995) o WL JG - FLAZKS 75 LK 1 — i # % 3
ZREBEP H AT ALK T e S U0 B2 RS, AR T
T [ e ok O g 45, 1992,1993) o E
T IS VD R B P TR G SR
8%, IR BL L I0ORS B8 DL RSB N T RZRS 1

B IE L T H N T, X 5/ H2 e b iR T 3
TG R AN AT, A E W] RE X 2 W H B R A
ARG SRR AL -

YRR g R R HORS 5 PR 1 B S 1) A R
BOWAF TR EE R RS T EIT R BLR 2 PO
TGN M K ECORS S SURRORS T ALK
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o BESR 2 Bk 5 #7E AZ R 1 R b e 7% 4 MfE Uk 1
W A B T2 5 20K O8I J8 5 B R4 A 4
TERE 2 KK W TR g B OR AR X R G A 12
TR T A AER? B2 R T & AR
YL TR 7T FURORS T 4R EE IR (Riemann and
Gassner, 1973a) ; 1F 2 ¥ J5t 25 90 & #1095 K
(Sugai, 1965) ; 35 B BLAZ RS 7 75 ME Wk 21 5 38 79 Ui )
N %% (Iriki, 1941 ; Osanai et al. , 1990) ; k2> ¥ 1
=4, #E3R F AT ¢ (Riemann and Gassner, 1973b;
Penny and Nina, 1999) ; & FUAZ K 7 i 1 kg 55 %
3T JE % (Katsuno, 1997) o f1F ¥b il K 25 gk —
ERAR— UG AT AR E g a5 v ik —
UE W o AZ R 10— 28 JUAT R — R P 1 AR T 2
AR L AT D R 1 3E g AT RE I, AT A
AT AR RAS T ) FAZ RS 7 55 DR 40 L 45 5

3.2 BWHERRESENEBERGEESRE

figh 31 H 38 43 b e s E gk 52 ORS 2E N I — A RS
PR — BT I AZ I » SR T 7 — 2e A 26 v, RS A
AEAE B AN TR 18 J7 9200 o & A5 S e ik % 3 H
B IS ) e kA R B B AT A A2 AN ORI I 6
FAT > 1 58 YN XE VS W Liriomyza sativae [ 33 55 Kk &
PEA LK T BB 7R TR
(Spurgeon et al. ,1992) . H {016 & 22 M 41 2 2
S5 WL OR 2 VD TR B R S OR E A FE ORS I
SORE R A0 SRE R T 2B IDIR IR
T P IR RG T BT IR0 SRS A U 0 R i (5
P e e b ) 5 T S S R S AN Bl R RT R . TR UG
B AN IR B IR BUEA X N R T IR IR A,
B AR R (R T AR T, kA
Camut A B) (2P R 7 FORE 7o), 80& W (88
FHRUKE 7o) 5w LA 22 R Ak 45 (Spurgeon et al.
1992) .

1 ME M W WF B Mk Heliothis wvirescens '
(Spurgeon et al. ,1992) , K 176 2 & (1 1k 72 b 4=
Het kA0, 225 0 ~5 by SRS & WA XS 7,5
h J5 SR8 ARG 7 R AR Jn B ARG 1O B
A ARG RE LRG0 h &Y ;85% ~
5% B K EAELR)G 2 ~6 h FiE Y ok G
AR A 8 ~ 12 h, EHHRGE A — /i (10%
~25% ) JEiEIECE A, 2 5 A AR S A
U, R Hf A5 RS A I RS T g R IR AT R OIR A Y
B 3 A2 AT 8 Ja I S 5 R A RS 1 B 8 T AR K —

Bt 8], HLIA 7S Ja 10K 7 o B a2 R i Al LE A 3
T o ASHIE ST i P R G 18 N AR R R A
JE HfE i AT R e R #ORAEPIAL S 6 h 4 B
ALREJE 6 h NI GE B, PR UE T ARG 1B W,
PAZR o fift ) S 56 W0 %% W LA W) 28 1) Ik e i <2 e b
7o

FE %8 H B du s BE A A2 8 Ja I TR] R AN i 1
s R 5 T AE L AE AN T 03RS TR IR 5 K B S
B A6 R 1 1 % B i oA (R 38 A0 2= [ 7 5 1998
Lemos et al. ,2005) » £ KZ M A N, 2R )5 6
~8 h ¥ ARG WAL RGN — /N0 R
K FAEACHL G /0 24 h iBfEC 2P . K FIEA
T3 KR A AR W e K 2 Rk R
LG 6 ~8 hy, RERAKG WP IR AEZ K H T,
HIK TR g e e — i (Freitas et al. , 2010) .
U AT U0 TT AR Sl RS 6 S F € R R OIR SR
FI WK 7 S R IR S 5 AT S B M gk ) A2 2 I B o
L, R AR SRR 22BN A w,
R AR TR — AN/ R 22— RO R 1
B RE B h B B, R BRTU R BRI R A — A
JiE s KB 3 KG 1 e ¥ 22 2 OKG B s 3B W, TU AR s
WARAAAER 7 A DR TRAERE 22K
PN R OBEAAAE R TAAAE T IR % .

4 Z5ie

AW SCE R EE T R o R AT R g8,
TEA 2 FIAL 22 WA J5 T 8 T V0 R R & 0k
T AT R G A REAE o R I A) 20 A ST T ) I e 0 A
RHERIEAE AL 2 hr Al 38 i 0] b A 5
RY T A& 2 RV 402 W 5%, 0 L2 T K 4 gt
R 8 T TR R0 BE e IR 2, AT ) B i <
S i WK BRI AR RS S UL
R i) A 33— 20 R NI 5 I AR B AR B2 DA K 97 VA B
BRI KLl o iff 3 ) T U A R S AR 1 b o T T
VAT B 28 515 70N 0 R ik 1 Bl vE AR )
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