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Effects of Temperature and Food Plants
on Development of Alfalfa Weevil, Hypera postica

Yoshiki YAMADA, Hironori SAKURAI,
Koji TSUCHIDA and Atuno INOUE

Department of Controlled Plant Production
(Received July 18, 1996)

SUMMARY

The alfalfa weevil, Hypera postica Gyllanhal, was reared under laboratory conditions to evaluate the
effect of incubation temperature and the qualities of a diet of seven leguminous plants on its growth. Eggs
and larvae could not hatch and grow at 7.5°C. The development zero point and thermal constant from egg to
adult were estimated as 9.7°C and 393.7 day-degrees, respectively. The survival rate of the immature stages
was highest at 20°C. No larvae were observed to grow on Vicia hirusta Koch. Judging from the life history
parameters (developmental duration, survival rate in immature stages and adult wet weights) measured for
different plants, Astragalus sinicus L., Medicaga hispida Gaertn, M. sativa L., Vicia angustifolia L. var.
segetalis Koch and V. villosa L. were recognized as superior diet plants to others, such as Trifolium pratense
L. and T. repens L. These results suggest that the alfalfa weevil is highly likely to expand its habitable area to
Northern Japan, since a relatively cool temperature such as 20°C is ideal for the growth of its immature
stages. Furthermore several adequate host plants are widely distributed all over Japan.
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FIIZAEHEICOX0FEEP MR L 720 BEICRAHEOF I L EZONS L V5 (Astragalus sinicus L.),
I Y (Medicaga hispida Gaertn), 7WV7 7 V7 7 (M. satival.), &% %Y X2 % (Trifolium
pratense L.), ¥ X 74 (Trepens L.), AXX /LY 7 (Vicia hirusuta Koch), 517 X/ LY K7
(V.angustifolia L.var.segetalis Koch.) BRUNT Y 7 =Xy F (VvillosaL.) A L7, ThHKEEIID
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1)o
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Fig. 1  The picture of each developmental stage of Hypera postica reared in laboratory. A :egg, B : lst-instar larva, C:
4th-instar larva, D : prepupa, E : pupa, F : adult.
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Table 1 Effect of temperature on developmental period (days) of Hypera postica in immature stages

Temp. Egg Larva Pupa Total
(C) Ist 2nd 3rd 4th 1~4th

7.5 - - - - ~ - -
5.0 18.64%1.05 7.32+1.15 5.87+1.34 7.89%1.18 18.10%2.53 39.10£3.55 14.56%0.72 72.03%2.83
0.0 9.30%0.61 4.30%0.90 3.41£0.90 3.820.61 9.101.09 20.65%1.85 7.82:0.51 37.751.73
5.0 7.53%0.55 3.57+0.70 2.36+0.78 2.80%0.72 6.35+0.97 14.801.15 4.92+0.28 27.49%1.21
0.0 5.12%0.32 2.370.60 1.90£0.48 1.763:0.49 4.67+0.55 10.79:£0.87 2.950.67 18.72%0.97

Measurements are the Mean=+SD

Table 2 Regression equaition of developmental velocity, thermal constant and theoretical developmental zero point

Developmental Regression equation Coefficient Total effective Theoretical
stage temperature develop.zero point

(day degrees) (C)

Egg Y=-0.0809+0.009061x 1=0.978%(n=344) 110.4 8.9

Ist instar Y=-0.151640.01912x r=0.867*(n=189) 52.3 7.9

2nd Y=-0.2173+0.02673x 1=0.735%(n=180) 37.4 8.1

3rd Y=-0.361140.03161x r=0.806*(n=168) 31.6 11.4

4th Y=-0.0.32+0.01064x 1=0.961*(n=135) 94.0 9.7

I~4th Y=-0.0403+0.004411x r=0.981%(n=135) 226.7 9.1

Pupa Y=-0.2093+0.01755x r=0.082*(n=118) 57.0 11.9

Egg-adult Y=-0.0246+0.00254x r=0.988%(n=118) 393.7 9.7

*Significant at 0.001 level

Table 3  Effect of temperature on survival rate (%) of Hypera postica in immature stages

Temp. Egg Larva Pupa Hatch
(C) Ist 2nd 3rd 4th 1~4th

94.00 94.00 95.74 100.00 88.89 80.00 90.00 72.00
86.00 94.00 97.87 95.65 90.91 80.00 95.00 76.00
80.00 98.00 95.92 95.74 68.89 62.00 74.42 48.00
84.00 92.00 91.30 80.95 70.59 48.00 83.33 40.00
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Table 4 Developmental period (days) of Hypera postica in immature stages on different food plants

Food plant Larva Pupa Total
Ist 2nd 3rd 4th

Astragalus sinicus 4.75+0.62 3.78+0.74 3.33x0.77 8.88%0.78 6.62+0.84 27.24+1.26cde
Medicago hispida 4.29%£0.25 2.96+0.50 3.67+0.54 7.92%1.17 7.23%0.60 26.55%1.30e

H. sativa 4.37£0.67 3.63+0.82 3.96%+0.90 9.17+0.92 7.9140.58 28.74=+1.36bcd
Trifolium pratense 5.481+0.98 4.36+0.83 3.76+0.68 9.56%x1.37 7.50+0.76 30.17%1.70b

T. repens 5.78+1.59 5.78%2.39 4.61+1.21 11.95%3.04 7.29+0.67 35.47+2.43a
Vicia hirsuta - - - - - -

V. angustifolia 4.89%0.72 3.35+0.68 2.96%£0.65 9.79%+0.50 7.91+0.72 28.91=%1.93bc
V. villosa 5.68x1.14 3.50%+0.68 3.54%0.94 8.83%+1.52 7.65+0.65 28.40+2.50bcde

Measurements are the Mean=xSD.

Means with the same letter are not significantly different(Scheffe’s test,P<0.05).

Table 5 Adult body weights (mg) grown on different host plants

Host plant Male

Female

Astragalus sinicus
Medicago hispida

10.56+0.68 ( 9)a
9.44+0.68 ( 9)a

14.11£0.87 ( 9)ab
12.30£1.10 (10)ab
13.44%1.42 ( 9)ad
14.60+0.49 ( 5)a

I's sativa 10.23+1.04 (13)a
Trifolium pratense 10.86x0.64 ( Da
T. repens 10.00£1.25 ( 9)a

Vicia hirsuta
V. angustifolia
V. villosa

10.50£1.19 (12)a
11.08+1.56 (12)a

11.88+1.54 ( 8)b

12.70+1.42 (10)ab
13.25+1.16 (12)ab

Measurements are the MeankSD, expressed in mg. Numbers in pareutheses mean sample size.
Means with the same letter are not significantly different (Scheffé's test,P<0.05).
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Fig.2 Survival rate of Hypera postica in immature stages on
different host plants.
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