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Study on the Movements of the 28-Spotted Lady-Beetle, Henosepilachna vigintioctopunctata by
the Mark-Recapture Method. Kohji Hirano (Laboratory of Applied Entomology and Nematology,
Faculty of Agriculture, Nagoya University, Nagoya 464, Japan). Jpn. J. Appl. Ent. Zool. 29 : 7-13
(1985)

Movements of 28-spotted lady-beetles were investigated in applying the mark-recapture method
in an area (390 x 270m) within Nagoya Univ. campus where food plants were artificially dispensed
in 16 small patches. Throughout two years (1978-1979), both the adult density and the rate of
patch-to-patch movements were the highest in the first generation adults, moderate in the second
generation adults before hibernation and the lowest in the overwintered second generation adults.
Thus the adult movement pattern appeared to be, at least in part, density-dependent. This finding
was also supported by the results of release experiments, where the proportion of females remaining
within the patches where they had been released was lower in those patches where a large number
of adults had been released. The rate of movement of females was significantly higher than that
of males in the first generation. The number of eggs laid per female seemed to decrease when the
adult density on host plants was high. Both the density-dependent adult movements and the density-
dependent decrease in fecundity were considered to be major factors responsible for the relative
stability in the abundance of this species.
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Fig. 1. Map of the study area within Nagoya Univer-
sity campus. Numerals within circles indicate
codes of ‘patches’ of host plants. Solid areas indi-

cate buildings or glass-houses. Cross-hatched areas
indicate wooded areas. For other explanation, see
text.
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Table 1. Number of host plants in the study area

1978 1979
Patch

P E T C P E T C
1 0 420 0 0 0 62 0 0
2 0 0 0 0 0 62 0 0
3 0 0 0 0 38 0 33 0
4 0 42 0 0 0 62) 0 0
5 28 12 0 0 20 8 0 0
6 0 62 0 0 0 211 5 0
7 0 0 0 0 0 5 10 10
8b) 0 9 0 0 0 62) 23 0
9 0 42 0 0 0 62 0 0
10 26 0 0 1 9 5 3 1
11 0 0 0 0 0 62 0 0
12 0 420 0 0 0 60 0 0
13 0 9 13 0 0 62 6 0
14 0 42 0 0 0 62 0 0
15 0 0 0 0 0 62 0 0
16 0 0 0 0 0 62 0 0
Total 54 112 13 1 67 295 80 11
P : potato, E:egg-plant, T :tomato, C: cherry

ground.

2) Food plants were set artificially.

b  Twenty-seven and fifty-seven of the egg-plants in
patch No. 6 were planted in pots in 1978 and 1979,
respectively. All nine egg-plants in patch No. 8
(1978) were planted in pots.
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Table 2. Total number of marked adults (Mr), sex ratio (ratio of females), estimated number
of adults emerged per generation (N1) and adult density per egg-plant

My N R
Ny Nyp/planta)

Female Male Total Sex ratio

1978
Overwintered adults 22 24 46 0.48 — —
1st generation adults 264 301 565 0. 47 1,448 12.9(26.8)
2nd generation adults 208 184 392 0.53 824 7.4

1979
Overwintered adults 16 9 25 0.64 — .
1st generation®) adults 290 345 635 0.46 1,105 3.7(16.5)
2nd generation adults 138 145 283 0.49 573 1.9

a)  Figures in parenthesis indicate the number/potato plant in the first generation only.
b) 84 females and 96 males released artificially on 12 July were not included in Mg
and Ny.
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Fig. 3. Seasonal changes in the rates of patch-to-patch
adult movements per day. Open circles and closed
circles represent females and males, respectively.

Table 3. Seasonal changes in female and male movements

1978 1979
Ow 1st 2nd Ow Ist 2nd
Female B
Number of recaptures 37 31 6 301 81
Ratio of patch-to-patch movementa) 0.000 0.459%:** 0.161 0.000  0.203*** 0.062
Male

Number of recaptures

Ratio of patch-to-patch movementa) 0.000

69 81 0 501 109
0.261** 0,123 0.122**  0.037

Ow : overwintered adults, 1st : the first generation of adults, 2nd : the second generation of adults.
a)  (No. adults recaptured at different patches)/(Total No. adults recaptured).

*

y2-test).
*%

tion of adults (p<0.05, y2-test).

The rate in females was significantly higher than that in males of the same generation (<0. 05,

The rate in the first generation of adults was significantly higher than that in the second genera-
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Table 4. Movements of the first generation adults
found on egg-plants, tomatoes and cherry
grounds

1978 1979

Female Male Female Male

Number of recaptures?) 23 47 291 481

Ratio of patch-to- 0.304 0.170 0.189%** 0, 102%**
patch movement?

a)  Not including individuals which moved from potato
plants to other solanaceous plants.

b} (No. of adults recaptured at different patches)/
(Total No. adults recaptured).

* The rate in females was significantly higher than
that in the second generation females of 1979 shown
in Table 3 ($<0.01, y2-test).

**  The rate in females was significantly higher than
that in males ($<0.005, y2-test).

*#%  The rate in males was significantly higher than
that in the second generation males of 1979 shown
in Table 3 (p<0.05, y2-test).
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Fig. 4. Correlation between proportion of the numbers of
females remaining on egg-plants and the numbers
released in each patch. A :two days after the
release. Y= —0.05 log x+0.54 (#2=0.02. The slope
is not significantly different from zero). B : four
days after the release. Y=—0.36 log x+0.68 (r2=
0.70. The slope is not significantly different from
zero). C : seven days after the release. ¥=—0,22
xlog x+0.43 (r2=0.91. The slope is significantly
different from zero (p<0.05)).
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Fig. 5. Correlation between proportion of the numbers
of males remaining on egg-plants and the num-
bers released in each patch. A :two days after
the release. ¥=—0.05 log x+0.79 (r2=0.04. The
slope is not significantly different from zero). B :
four days after the release. ¥=—0.12 log x+0.70
(r2=0.41. The slope is not significantly different
from zero). C : seven days after the release. Y=

0.38 (r2=0.00).
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Fig. 6. Number of eggs laid per female in patches
where adults were released under different
densities. For the calculation of density values,
see text.
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