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Studies on the Biological Control of Pine Caterpillar (Dendrolimus spectabilis
Butler) by Red Wood Ants (Formica rufa truncicola var. yessoensis Forel)

Chang Hyo Kim. Jin Sik Choi
Summary

In order to increase utility efficiency of red wood ants, Formica rufa truncicola var. yessonesis
Forel as a resource of natural enemy of pine caterpillar, Dendrolimus spectabilis Butler, by finding
out ecological and environmental factors in the habitat of red wood ants, the nest distribution and
its density in habitat, plant distribution and density, stand-density of red pine, nest building and
fixing plants, relative humidity of surface soil, physical and chemical natures of soil, and breeding
rate were examined.

The obtained results are summarized as follows:

1. The nest of red wood ants was densely distributed, in the lower-and middle top of mountain
but no nest was found in the top.

2. The economical distribution of nest of habitat was estimated as 2.85/m?® and the lowest density
as 1.95/m® and these estimation lead us to confirm that pine caterpillar could be controlled.

3. The ecological characteristics of habitat seemed to be represented as higher stand-density of red
pine of 10—20 years of age with large areas of eroded land wunder trees. The major grasses
prevailing in this area were Andropogon brevifolius, Arundinella hirta, Miscanthus purpurasens,
Eulia speciosa, Themeda japonica, Cymbopogon goeringii, and Eccoilpus cotulifer.

4. Red wood ants seemed to build the nest by using red pine, Arundinella hirta, Miscanthus
purpurascens, Themeda japonica or Cymbopogon goeringii as a fixing plant.

5. The limited point of humidity percent in habitat of red wood ants was estimated as 76% during
the acting period of May to September and as 729 during pre-period of hibernation of October
to November.

6. Soil analysis in habitating region showed higher concentration of organic matters and lower
concentration of calcium and magnesium, and habitat was largely composed of silt and fine sand
rather than coarse sand.

7. When the separated colony was transplanted to non-habitating red pine forest that seemed to

have the similiar conditions as those of habitat, propagation and establishment of nest was possible.
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Plate 1. The nest of red wood ants built by red
pine as supporting materials plants

Table 1. Distribution of nests and density of Formica
rufa truncicola var. yessoensis Forel in the

habitat.

Nest Parts Lower Middle Upper
Large (Mother) 42 | 26(62%) 16(48%) -
Middle 55 | 44(80%) 11(20%) -
Small(Young) | 112 | 86(77%) 26(23%) —
Total 209 | 156(74.6%) 53(25.4%)

Table 2. Density of nests of Formica rufa truncicola
var. yessoensis Forel in the habitat.

Total ;I;rr/i' Economic | Lowest

Nests Popula- 1\¥est Density/ | Density/

tion (Sq. m) m? m?
Large(Mother) | 95, 000 5.49 | 3.75
Middle 50, 000 78.5 2. 89 1.97
Small(Young) | 3,000 0.17 0.12
Mean | -] - | 2ss | 19
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Table 3. The plant distribution and its density in the habitat of Formica rufa truncicola var. yessoensis
Forel.

Species Total Density Frequency

L M 6) L M [8) L M 8]
Andropogon brevifolius 6. 965 1. 905 751 696. 5 160. 5 75.1 100 90 50
Arundinelia hirta 440 241 206 44.0 24.1 20.6 100 90 90
Cymbopogon goeringii 387 302 47 38.7 30.2 4.7 100 80 60
Eccoliopus cotulifer 114 186 195 11.4 18.6 19.5 90 90 70
Miscanthus purpurascens 40 84 56 4.0 8. 4 5.6 20 90 30
Eulia speciosa 147 14.7 80
Themeda japonica 48 10 4.8 1.0 30 10
Festuca ovina 164 81 61 16. 4 8.1 6.1 70 50 30
Zoysia japonica 35 3.5 20
Rhododendron var. poukhanense 47 11 4.7 1.1 50 30

* I.: Lower part, M : Middle part, U : Upper part

Table 4. Stand density of red pine(Pinus densiflora Sieb. et Zucc) in the habitat of Formica rufa truncicola
var. yessoensis Forel.

Age(year) Stand
Parts Total Number density
0—10 10—15 15—20 20—25 25—30 (%)
Lower 144 10 82 21 6 118 70
Middle 308 28 67 13 12 120 71
Upper 296 20 29 16 3 68 17

Table 5. Variation of the nest building and supporting materials plants of Formice rufa truncicola var.
yessoensis Forel.

Area Namhae Jinyang Goseoung Jinyang Sacheon
Total (Sapo) (Jinseoung) (Sanglim) (Munsan) (Jeungdong)

nest

Species 175 110 294 190 56
Arundinella hirta 41.7 20.9 30. 4 33.2 53.6
Pinus densiflora 22.3 43.6 23.1 16.8 16.1
Miscanthus purpurasce 14.3 6.4 26.9 15.3 8.9
Eccoilopus cotulifer 6.3

Themeda japonica 5.78 1.1

Imperata cylindrica 2.4 2.6

Quercus sp. 6.3 6.4 6.8 7.1
Rhododendron var. poukhanense 1.7 19.1 3.2 1.8
Sabina chinensis 1.7

Castanea crenata 1.0

Indigofera kirlowi 53

Festuca ovina 1.0 2.6 1.8
*Stone 12.0 1.8 5.1 13.7 3.6
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Plate 2. The nest of red wood ants built by grass.
as supporting materials plants.
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‘Table 6. Soil chemical analysis in the habitat and

non habitat of Formica rufa truncicola var.
yessoensis Forel

Sail Ca Mg O.M. Mois-

Area Horizone pH me/100g me/100g (%) ture(%)

A 0—10 5.1 0.86 0. 96 2.40 19. 60
10—20 5.3 0.53 1.30 1.90 18.50
20—40 5.2 0.60 1. 20 2.26 18.20
40—60 5.2 0.80 2.00 0.70 18. 00
60—80 5.3 0.65 2.10 0.60 19.70

B 0—10 5.2 3.56 3.16 1. 80 24. 83
10—20 5.2 3.25 3.40 1.43 13.90
20—40 5.1 3.23 3.58 0.90 16. 96
40—-60 5.1 2.23 4.20 0. 86 18.70

C 0—10 56 4.80 3.30 1. 86 20. 40
10—20 5.4 3.20 2.90 1.10 18.40
20—40 5.8 4.40 4.10 0. 50 18. 90
40—60 5.8 5.95 5.40 0. 50 21. 20

D 0—10 .4 4.10 2.30 2.30 20. 30
10—20 5.5 1.90 2. 40 2.00 20. 46
20—40 5.4 2.10 3.10 1.40 19. 30

E 0—10 5.3 4.50 1.30 0.50 9.30
10—20 5.2 3.30 1.40 60 12. 60

A : Habitat

24

B, C,D, E : Non habitat

Table 7. Soil chemical analysis in the habitat (A) of
Formica rufa truncicola var.

yess0ensis
Forel.
Soil Ca Mg 0O.M. Mois-
Parts § o izone PH me/100g me/lOOg (95) ture(%)

0—10 5.2 0.71 1.10 2.88  21.23
Lower 20—40 5.1 0.75 L8 275  22.10
40—60 5.1 0.82 1.92 2,41  22.47
0—10 5.1 0.74 0.96 2.96  20.11
Middle 20—40 5.2 0.73 1.00 2.60  21.56
40—60 5.2 0.78 1.10 2.10  21.45
0—10 5.1 231 101 121 11.56
Upper 20—40 5.1 2.14 1.04 1.54 14.14
40—60 5.2 2.22  1.26 1.19  13.21

Table 8. Soil mechanical analysis in the habitat and
non habitat of Formica rufa truncicola var.
yessoensis Forel.

Soil  Coarse Fine g

Area horizone sand sand Silt Clay

(cm) (%) (%) (%) (%) ‘=e
A 0—10 25.75 23.25 29.25 21.45 qualmy

20—40 12.25 33.75 30.65 23.10 SO
B 0—10 34.25 29.90 3.10 32.75 P

20—40 17.60 17.50 35.70 29.20
C 0—10 20.70 29.00 23.60 26.70 "
D 0—10 47.60 15.45 10.95 26.00 w

Sandy

E  0—10 53.20 18.50 18.10 10.20 L)
A : Habitat B,C, D, F: Non habitat
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Table 9. The annual breeding condition after the transplantation of Formiéca rufa truncicola var. yessoensis-
Forel. (Transplantation was performed in May, 1972)

— ot 1972 1973 | 1o | 1975 Breoding
N. Tra™ T
e WS 11 48 1|4 8114 81 Rate
No. Nests
B 20 68 66 70 60 | 58 66 40 | 32 40 28 | 28/20=140%
c 20 64 61 66 61 | 55 71 38 | 30 30 36 | 33/20=155~
D 20 67 62 67 59 | 51 60 37 | 20 27 22 | 22/20=1l0~
E 20 2 20018 4| = — — | - — —

M. Che : Month of checked N. Tra : Numbcr of transplantation
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e g3 el
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Figure. 1. Relation between vertical distribution of relative humidity (measurement at 10cm
sbove the ground surface from May to November, 1975) and population of Formica rufa
truncicola var. yessoensis Forel in the habitat.

L.H : Locationof relative humidity measurement

_______ : May to September
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