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Effects of Soil Moisture on Survival of Larger Black Chafer

(Holotrichia morosa Waterhouse) Eggs and Larvae

A7 B
Ki Whang Kim’

ABSTRACT Laboratory experiments were conducted to examine the effects of soil moisture on the survival
of the larger black chafer(Holotrichia morosa Waterhouse) eggs and larvae. Survival rates of
eggs and lIst, 2nd, and 3rd instar larvae were all above 79% at soil moisture of 15% and 25%
in sandy loam and clay loam soil, but decreased considerably at 5% and 35%. At these
extreme moistures there seem to be differences in survival rates of eggs and larvae between
soll textures. Egg development was delayed as soil moisture approached to the lower limit for
survival. Older eggs were tolerant to the high moisture stress(33-36 % , clay loam soil), and
duration of the stress affected egg development. Feeding of 3rd instar larvae was obviously
suppressed at the higher level of soil moisture.
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Table 1. Survival of H. morosa from eggs to 2nd instar larvae in different soil moistures

Soil moisture( %) Survival*( % )

Percentage of 2nd instar larvae to
total number of larvae survived

10 8750+ 884 a 69.16 + 14.20
20 95.00 + 11.18 a 46.00 = 25.96
30 7000+ 685b 30.67 + 27.64

¢ Survival rates were calculated 24 days after 3—day old eggs were introduced.
¢ Means followed by the same letter are not significantly different at the 5% level(Duncan’s multiple range test).
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Table 2. Survival (%) of H. morosa eggs and larvae in different soil moistures and textures®

Soil moisture Soil
Egg Ist instar 2nd instar 3rd instar
(%) texture®
5 SL 20.00 £+ 14.14 0 16.67 £+ 13.61 25.00 £+ 10.00
CL 0 0 417 + 8.34 0
15 SL 95.00 + 7.07 91.67 + 9.62 95.83 + 8.34 80.00 + 28.28
CL 90.00 = 0.00 79.17 + 15.96 95.83 + 8.34 85.00 £ 19.15
25 SL 80.00 + 0.00 87.50 + 8.34 83.33 £ 23.57 90.00 + 11.55
CL 80.00 + 14.14 87.50 + 25.00 9583 + 8.34 90.00 + 11.55
35 SL 0 0 0 0
CL 0 0 417 + 834 10.00 £+ 11.55

* Eggs and larvae were reared in the given soil conditions for 11 days.
¢ SL. : sandy loam, CL : clay loam.



40 Cigi= 2
100 —
/{/} 13
80 ; }/
12 _
¢ “’f b | 3
: B~ [“ H
& w0 \ 3
I { ;
10

3 3 $ 12 15 1%
Soil moisture (%)
Fig. 1. Effects of low soil moisture on survival and devel-
opment of H. morosa eggs at 25°C. Vertical brackets re-
present range for percentages and standard error of
mean.
—O— : rates of egg hatch, —@®— : egg period.
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Fig. 2. Effect of high (36-39% moisture in clay loam soil
on survival and development of H. morasa eggs at 25C.
— ! l-day old, —A—:3-day old, —[J—: 5-day
old, —0—: 7-day old.
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Table 3. Soil moisture vs feeding of H. moresa 3rd instar larvae
Soil moisture No. 3rd instar No. roots damaged Wet weight eaten
( % field capacity) larvae infested/pot /larva/day*® /larva/day( mg )
60 1 0.86 + 0.15 133.70 £ 20.20
2 0.76 + 0.52 146.30 + 10.38
3 0.61 £ 0.52 98.57 + 7.71
4 0.66 + 0.02 72.80 £ 13.06
90 1 0.65 + 0.12 -
2 0.57 + 0.09 -
3 0.53 + 0.04 -
4 0.54 + 0.09 -

¢ Thirty-five ginseng roots (2-year old) per pot were transplanted and recovered 10 days after infestation of the larvae.
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