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Influence of temperature on development,survival and fecundity of Pollination

Beetle : Haptoncus luteolus (Erichson)

LUO Feng ,XIONG Qiang  WANG ]ian yLEI Chao-Liang (Institute of Insects Resources, Huazhong Agricultural University,
Wuhan,430070,China). Acta Ecologica Sinica,2004,24(12) :2789~2793.

Abstract ; Beetles are one of the oldest pollinators and many have evolved fixed pollination relationship with flowers. Nitidulids
(Coleoptera: Nitidulidae) were reported as pollinators long ago and are important pollinators of plants such as Annonaceae,
Arecaceae , Dipterocarpaceae , Ebenaceae , Icacinaceae , Moraceae , Myristicaceae , Palmae, etc. Haptoncus luteolus (Erichson) can
pollinate commercially grown sugar apples (Annona squamosa L. ) and atemoyas (A. squamosa X A. cherimola P. Miller) in
Florida. In domestic studies,nitidulids were recorded as pests in storages,cotton and rape. Luo Feng et al. have carried out
research on the distribution and diffusion of H. luteolus in cotton field. They considered a valuable pollinator because it has a
strong ability to diffuse and its range of host plants pollinated is very wide. Since this early research of nitidulids pollinators in
China, there have been few reports about their biological and ecological traits. In this study we investigate the development,

survival and fecundity of H. luteolus at different temperatures.

H. luteolus used in our experiments were taken from the towel gourd field of Huazhong Agricultural University. They

were housed and raised in the Institute of Insects Resources of Huazhong Agricultural University. We kept the adults at a

constant temperature (27 +2C) and used the flowers of towel gourd to feed them. Every day we changed their foods,kept a
tampon wet to maintain the humidity in the the bottles used to house the beetles, and collected eggs from petals.

Five temperature were used in the experim\ents (15C,20C,25C,30C and 35C) one level of water-content in soil (15% )
and illumination cycle of 12 hours light and 12 hours dark. The temperatures and illumination cycle were controlled by JKDP-
2 type Eternal Temperature boxes. Intensity of illumination was equal to that found 15cm away from a 10W lightbulb in normal

daylight. We took the soil from the field and removed stones and roots of grass. The soil was then dried in an oven and its
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weight stabilised. When the soil was cooled to room temperature,we added water to make the water-content of thesoil 15%
(comparative water-content in soil).

Under the conditions of each combination of temperatures,water-content in soil and illumination cycle,we got data from at
least 10 replicates containing immature stages including of eggs,larvae and pupae which were kept in a culture dish (P X h=
6.5X 1. 5cm). We repeated the same experiment three times. Every day we observed the beetles 3 times (08:00, 14:00 and
20:00). Each time we not only made observations and recorded the developmental periods of instars at different ages but also
paid attention to the developmental process and how well they grew. At the last observation (20:00) of each day,we measured
the weight of each cultural dish and added water to maintain the water-content at 15% but only after taking the records.

When dealing with the adults,we use the same temperatures and illumination cycle as in the immature stages. We placed
one female and one male, eclosing in 12h, into a finger tube (1. 5cm X 6. Ocm) and used a water-soaked tampon to maintain
humidity instead of controlling water-content in soil. The coupled adults were fed petals of towel gourd covered in pollens.
Petals were changed daily and the number of number of eggs laid by the female laid in 24h counted. Counting ended when the
female died. We recorded the pre-oviposition duration,fecundity and longevity of females. If the male died first,we maintained
our observation. If the female died first,we ceased our observation. Our results show that temperature has a significant effect
to development, survival and fecundity of H. luteolus. The relationship between temperatures and rate of developmental
immature stages (egg,larva and pupae) changes as a parabola model and the rate of developmental was highest at 30 C are most
rapid. The hatchability rate of eggs was highest at 15°C (96. 7%). Under conditions of 20~ 30C,the survivability of larvae
and the rate of eclosion averaged 93. 2% and peaked at 96. 3%. These values are significantly higher than under lower (15C)
and higher (35°C) temperatures. With increasing temperature,the longevity of adﬁlts declined as a model of negative linearity.
At the same time,oviposition duration and fecundity of females change as model parabola. Generally,longevity of females is
higher than that of male. 30C is a suitable condition for oviposition duration and fecundity of adults which peaked at 16. 85d
and 146 grain per female respectively.
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Fig.1 Relationship of development to temperature for immature stages of H. luteolus
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Table 1 Development time of immature stages of H. [uteolus under different temperatures

BECC) BF A (d) 41 4L 3 (d) fag H () 5 (D B
Temperature Egg Larva Prepupa Pupa Immature stages
15 5.21x0.076 6. 231£0. 046 10. 74 0. 096 8.121x0.15 30. 30+0. 28
20 1. 88+0. 059 4.9040.11 5.3910. 060 5.37x0.16 17.4510. 27
25 1. 484+0. 034 2. 4010. 07 3. 961-0. 057 2.8710.12 10. 71+0. 18
30 1. 2140. 050 1. 9440. 05 3. 67 0. 081 2.28+0.05 9.0910.11
35 1. 5540. 055 3.23%0.11 3. 6910. 36 2.49x0. 28 10. 7910. 42
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Table 2 Regression equations of various stages of H. luteolus between development time(y) and temperature(x)
H A Life stages ] 33\ Regression equation % R Correlation coefficient
¥8 Egg y=18.4591—1. 2167x+0. 02112 R=0.9076**
hH Larva y=18.5596—1. 0616x+0. 017122 R=0.9004*"
% Pupa y=24.2218—1.4024x+0. 02232 R=0.9230**
o B B 4 1 Immature stages y=98. 6063 —6. 1346x+0. 104722 R=0.9811**

* % FRTE R EFKIFEH 0. 01 means significant level is 0. 01
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Table 4 Effects of temperatures on fecundity and Iongevity of H. luteolus
r = 58 349 P 55 48 Tk Ll e s 5 W s 5
T T e 8RB ORD CRL/#E) . .
emperature Pre-oviposition Oviposition Y M ¢ dit Mean dit Longevity of Longevity of
(C) duration(d) duration(d) cat TeCHnaty pet can recundity male (d) female(d)
day per female(g) per female
15 6.18+0. 39 3.13+0. 69 1.2140.16 3. 7540. 94 34. 29+ 4. 59 39. 93+ 4. 24
20 4. 61+ 0. 35 15. 86+ 2. 39 1.1740.13 18. 294 3. 10 28. 40+1. 97 27.47+2. 20
25 2.9340. 29 14. 23+1. 57 1. 9640. 21 27. 23+ 3. 45 15.87+2. 28 18.131+1. 56
30 4. 40+0. 74 10. 00+1. 09 2. 77+0. 43 42. 00+5. 61 10. 73+0. 78 12.13+0. 94
35 1. 7140. 00 1. 0040. 00 2. 00+0. 45 2. 00+0. 45 2. 8+0. 14 2.6+0.19
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