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Abstract Haptoncus luteolus  Erichson Coleoptera  Nitidulidae  has been reported as a useful pollinator in
commercially grown sugar apples and atemoyas in previous studies. H. luteolus pollination can increase fruit yield by 22% .
Luo Feng et al. have carried out research on the distribution and diffusion of H. luteolus in cotton field. They considered it
a valuable pollinator because it has a strong ability to diffuse and its pollination range is very wide. The threshold
temperature and effective temperature of this pollinating beetle have also been investigated and the most suitable temperature
for the development of H. luteolus is around 30 “C. In this study we used a random experimental design of three factors to
investigate the effect of different combinations of temperature soil humidity and photoperiod on the development of H.

luteolus. H. luteolus used in our experiments were taken from the sponge gourd field and raised in the Institute of Insect
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Resources of Huazhong Agricultural University. The adults were kept at a constant temperature 27 £2 °C and fed on
sponge gourd flowers. Every day we changed the flowers and collected eggs from petals. The combined effects of different
combinations of five levels of temperatures 15 20 25 30 °C and 35 °C three levels of soil humidity 10% 15% and
20%  and three durations of photoperiod 8 12 h and 16 h on development of H. luteolus were studied. JKDP-2 eternal
temperature boxes controlled temperature and photoperiod. The light source was an unshaded 10 W light bulb 15 ¢cm away
from the soil. The soil was taken from the field stones and roots of grass were removed. The soil was dried in an oven until
its weight stabilized and the depth of the soil in the petri dish was 1.5 ¢cm. When the soil was cooled to room temperature
we added water to achieve 10% 15% and 20% humidity. We then put the petals with eggs into these boxes to carry out
our experiments.

The results showed that the optimum condition for the development of H. luteolus eggs was 30 °C 10% and 12 h with
a developmental period of 0. 8 d and with 93. 3% of eggs hatching. The suitable temperature soil humidity and
photoperiod ranges for larvae and pupae were respectively 25 to 30 C 10 to 15% and 12 to 16 h. The optimum
combination for each of them were 30 C 10% humidity 12 h and 30 °C 10% humidity 8 h respectively. The shortest
developmental period for larvae was 5. 0d and for pupae 2.2 d. Under the optimal conditions the survival rate of larvae and
emergence rate of the pupae of H. luteolus were 85.7% and 83.3% respectively. We used a polynomial regression to find
the best-fit curve between environmental conditions and developmental period as derived from our experiment. The
theoretically ideal conditions of temperature soil humidity and photoperiod for egg larvae pupae and the total immature
stages the total period from eggs to pupae were 27.5 C 10% 8h 30 C 20% 12h 32.5°C 10% 16 h and 30
C 10% 16 h while the developmental periods were 0.8 4.4 1.4 d and 7.3 d respectively.
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Table 1 Results of ANOVA
Eggs Larvae and pupae
Sources df F  F value df F  F value
A Temperature 41276 2780.25 ** 41070 21392.13 **
B Soil humidity 2 1276 68.45** 2 1070 0.40
C Photoperiod 2 1276 64.15"* 2 1070 727.30*
AxB 8 1276 22.25** 8 1070 61.77**
AxC 8 1276 20.38 7 1070 991.36**
BxC 4 1276 32.20** 4 1070 69.87
AxBxC 16 1276 19.44 14 1070 67.48*
- Significant level p <0.01
30 C 1.2
d
1
30 C
10% 1.1d 15 C 15% 91. 1% 15 C 20%
30 C 10% 90.1% 88.1%
30 C
12 h 1.0d
15 ~20 C 12 h 20 °C 12 h 91.1%
25 ~30 C 16 h 8h 12h 35 C
35°C 16 h 92.2%
45 30 °C 10% 12 h 0.8d 15 °C 15% 12 h
5.2.d 4.4 d 20 C 20% 8 h 25 °C 15% 16 h 35 °C 10%
16 h 3 100% 35°C 15% 8 h 60%
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Fig.2 Effects of different combinations of temperatures soil humidity and photoperiod on the development period mean + SE

larvae of H. luteolus
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Fig.3  Effects of different combinations of temperatures soil humidity and photoperiod on the development period mean = SE
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Fig.4 Effects of different combinations of temperatures soil humidity and photoperiod on the development period mean +SE  of immature stage of

H. luteolus
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Table 2  Regression equations of various development stages of H. luteolus between development time y and temperature x,  soil humidity

x,  photoperiod =,

Development stages Regression equation

y =11.857 —0. 818x; +25.336x, —0. 122x; —0. 0629, x, —0. 00429, x5 +0. 741x,25 +0. 015x7
Egg - 108. 2043 +0. 0063643 =0. 503
=0.76 x, =27.5 x,=0.1 x,=8 R=0.915""

Ymax

y=53. 101 - 3. 230x, - 0. 0105x; — 0. 426x; x, — 0. 0351, 3 + 0. 602x, x; + 0. 06304x7 +
Larva 0.03715%3 +1.75157
Youe =441 %, =30 x,=0.2 x;=12 R=0.947*"

y = 15. 611 — 1. 143x, + 0. 819x; — 0. 590x, x, — 0. 0323x, x; + 1. 403x, x; + 0. 02635x —
Pupa 0. 006073 + 1. 008
Yoo =1.38 %, =32.5 x,=0.1 x;,=16 R=0.934""

y =83.246 —5.271x, +2. 107x, +0. 645x; —0. 926x,x, — 0. 0736x, x5 +2. 839x,x; +0. 106x7 —
Immature stages 45.570x3 +0. 0400643 +2. 670

Yo =7-28 x, =30 x,=0.1 x,=16 R=0.959**
3.1 B AxB > AxC
AxB A xC
B A
xB << AxC 10% ~20%
3.2 30 C

15 C
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