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Two experiments of artificial colonization of Formica yessensis were conducted in
several red pine stands of Gyeongsang-Nam-Do, Korea in 1972 and 1977. The ant
easily established in forests growing 10 to 20-year-old red pine trees at a rela-
tively high density but admitting sunlight to the forest floor, harbouring much
bare grounds and long graminaceous grasses. The ant favours soils with much
organic material and rather high moisture content but not wet excessively.

INTRODUCTION

Several red wood ants have been considered as outstanding predators
capable of destroying large quantities of forest pests and maintaining their
populations in equilibrium in European forests. Out of eight species reported
in central Europe, Formica polyctena (Forster), the most valuable species, can
easily be colonized and has received much attention by German entomologists
due to its outstanding aggressivity and its ability to develop large colonial
populations and to forage over extensive areas. Formica lugubris (Zett.) is also
aggressive, forms colonies of large nests and maintains extensive foraging
areas. This species has been studied in Italy and has been successfully trans-
planted from northern Italy to the Apennines and the island of Sardinia,
and also introduced to eastern Canada (Adlung, 1966; Finnegan, 1975).

Since it has been generally believed that the injury by the pine caterpillar
moth, Dendrolimus spectabilis Butler is extremely low in pine forests inhabited
by Formica (Formica) yessensis Forel (Kim and Murakami, 1980 a), the senior
author considered the artificial transplantation of the ant nests to forests not
inhabited by the ant should be recommended on the aspect of biological con-
trol of the moth. F. yessensis is a polydomous (several nests often stand
closely nearby and interconnected by the drifting of inhabitants) and a poly-
gynous (one nest contains many queens) species (Ito, 1973; Kim and Murakami,
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1980 b). These peculiarity of the ant may facilitate the artificial colonization
of nests successfully as in European F. polyctena and F. lugubris. The pre-
sent paper refers to two experiments of the transplantation of ant colonies
conducted in several red pine forest stands in the Jinju district, Gyeongsang-
Nam-Do, Korea.

MATERIALS AND METHODS

The first experiment was performed on May 20, 1972 in three pine stands
at Munsan, Jinyang-gun (Stations B, C and D) and one stand at Gahodong,
Jinju City (Station E). The population of F. yessensis for transplantation was
collected from a red pine stand at Jinseung, Jinyang-gun (Station A, Kim and
Murakami, 1981). For each colony, approximately 4,000 to 6,000 worker ants
and 5 mated queens were put in a zinc box or a cloth bag with nesting ma-
terial, and transported to the experimental areas. In each area 20 colonies
were released at intervals of 10m. Until 1975 the number of nests were
counted in April, August and November.

The second experiment was conducted on May 2, 1977 in four stations F,
G, H and | at Jyeungchon, Jinyang-gun. The ants were collected from ared
pine stand at Sanam, Sacheun-gun where they occurred naturally. In each
station, 10 colonies were liberated at intervals of 10 m. After transplantation,
the number of nests established was counted every month.

The forest composition of these experimental stations was as follows : Sta-
tion B—thick plantation of 10 to 30-year-old red pine trees, with graminaceous
grasses (Arundinella hirta Tanaka, Cymbopogon tortilis var. Goeringii Handmazz,
Eulalia speciosa Kuntze, Themeda triandra subsp. japonica Tanaka and Zoisia jeponica
Steud) at the lower and middle zones of the slope; the slope approximately
3,000 m? with 10-15° in gradient. Station C-sparse plantation of 10 to 20-year-
old red pine trees, with graminaceous grasses at the lower zone, scattering
with Robinia pseudo-Acasia L.; the slope approximately 2,500 m? with 10-15” in
gradient. Station D-sparse plantation of 30 to 40-year-old red pine trees,
with sparse graminaceous grasses and R. pseudo-Acasia; the slope approximate-
ly 2,000 m? with 15-30” in gradient. Station E-sparse plantation of 10 to 15-
year-old red pine trees, with sparse graminaceous grasses; the slope approxi-
mately 1,000 m? with 10-15” in gradient. Station F-sparse plantation of 10 to
25-year-old red pine trees with similar plant composition as the Station A (Kim
and Murakami, 1981), a forest stand inhabited by the ant; formerly inhabited by
the ants but exterminated by artificial cause 10 or more years previously; the
slope approximately 3,000 m? with 10-20” in gradient. Station G-thick planta-
tion of 10 to 30-year-old red pine trees, with sparse graminaceous grasses (C.
tortilis var. Goeringii, E. speciosa and Z. japonica) ; the slope approximately 2,200
m? with 20-25° in gradient. Station H-sparse plantation of 10 to 15-year-old
red pine trees, with sparse E. speciosa on the floor; the slope approximately
2,500 m? with 10-20” in gradient. Station I-sparse plantation of 20 to 30-year-
old red pine trees, with sparse T. triandra japonica and C. tortilis var. Goeringii
on the floor; the slope approximately 2,400 m? with 10-15" in gradient.
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In order to determine the factors affecting artificial colonization of nests,
‘chemical and physical properties of soils in a natural habitat (Station A) and
experimental stations were examined. The chemical analysis was conducted
with soil samples collected from the natural habitat and the experimental stations
B,C,D, E F G, Hand I, in July 1973 for Stations A to E, and in April 1977 for
Stations F to |. The physica analysis was carried out only with soil samples

Table 1. Results of the soil chemical analysis in a natural habitat of
F. yessensis (Station A) and in the experimental stations of artificial
colonization of nests (Stations B-I).

Exchangeable Organic

; Depth Moisture
station em) pH Mg mat. (%)
(me /100 g)
A 0-10 5.1 0.86 0.96 2.4 19. 6
10-20 5.3 0.53 1.30 1.9 18. 5
20-40 5.2 0. 60 1. 20 2.2 18. 2
40-60 5.2 0. 80 2.00 0:7 18.0
60-80 53 0.65 2.10 0.6 19.7
B n-10 5.2 3.56 3.16 1.8 24.8
10-20 5.2 3.25 3.40 1.4 13.9
20-40 5.1 3.23 3.58 0.9 16.9
40-60 5.1 2.23 4.20 0.8 18.7
C 0-10 5.6 4.80 3.30 1.8 20.4
10-20 5.4 4.20 2.90 1.1 18. 4
20-40 5.8 4.40 4.10 0.5 18. 9
40-60 5.8 5. 95 5.40 0.5 21.2
D 0-10 5.4 4.10 2.30 2.3 20.3
10-20 5.5 1.90 2.40 2.0 20.4
20-40 5.4 2.10 3.10 1.4 19.3
E 0-10 3.3 4.50 1.30 0.5 9.3
10-20 5.2 3.30 1.40 0.6 12.6
F 0-10 5.5 3.30 1.30 2.2 26.5
10-20 55 3,13 1. 15 1.3 26.4
20-30 5.5 3.93 1.60 1.1 30.1
30-40 55 4.43 1.93 1.0 34.5
40-50 5.5 3.73 2.10 1.0 34.5
50-60 5.7 4.37 1.87 1.0 51.0
60-70 5:6 4. 53 2. 53 0.9 40.3
70-80 5.6 4.85 1. 65 0.9 37.7
G 0-10 5.3 2. 03 0.73 2.0 20. 2
10-20 5.3 1.28 0. 67 1.3 23.7
20-30 51 1.57 0.75 1.2 24.2
30-40 5.2 1.30 0. 60 1.0 26.3
40-50 5.3 1.97 1.37 0.9 26. 2
50-60 5.5 5.50 0. 60 0:5 30.9
H 0-10 5.5 2.33 0.77 L5 19.1
10-20 5.4 1.80 0.77 1.2 19.0
20-30 5.3 2. 03 137 1.0 19.9
30-40 5.5 2.63 1.37 0.5 21.1
40-50 5.5 3.57 0.63 0.6 21.6
50-60 5.7 2.50 0.85 0:8 26.6
| 0-10 5.6 4.40 2.40 2.0 16.0
10-20 5.5 4.17 2.67 1.8 20.3
20-30 5.7 6. 60 4.95 1.1 32.8
30-40 5.8 6.45 5.85 0.8 34.8
40-50 5.6 4.30 3.30 0.7 34.7
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Table 2. Results of the soil physical analysis in a natural habitat of
F. yessensis (Station A) and in the experimental stations of artificial
colonization of nests (Stations B-E).

Coarse Fine :
Station Depth sand sand Silt Clay Soil texture
(cm) (%) (%) ) %
A 0-10 25.75 23.25 29.25 21.75 Loamy soil
20-40 12.25 5379'6 30.75 23.25 Loamy soil
B 0-10 34.25 17. 50 3.10 32.75 Sandy clay
20-40 17.60 35.70 29.20 Light clay
C 0-10 20.70 29.00 23.60 26.70 Clay loam
D 0O-10 47.60 15.45 10.95 26.00 Sandy clay

E 0-10 53.20 18.50 18.10 10.20 Sandy loam

collected from Stations A to E. The results are shown in Tables 1 and 2 .

RESULTS AND DISCUSSION

The results of the first experiment are shown in Fig. 1. In Stations B, C
and D, the number of nests was maintained at approximately 60 for the first
two years, then it decreased to the 20 to 40 level. The following year the
ants were considered well established. However, in Station E they were not
established. In order to determine the reasons why the ants were not estab-
lished in the station, the authors compared the soil between experimental
stations (Tables 1 and 2). The Station E, where the ants did not become
established, had extremely lower organic material and moisture contents than
the natural habitat and other stations where the ants had become established
(Table 1). The soil of the Station E is also characteristic in the relatively
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Fig. 1. Annual sequence of nest number in four experimental stations
(B, C, D and E) of the first colonization test. Twenty nests were trans-
planted in each station on May 20, 1972. The number of nests estab-
lished was counted on 20 of April, August and November.



Artificial Colonization of F. yessensis 43

NO. OF NESTS
E 8§ 88 3 8 8
T T T T T T T
Ny S
~ "y
N .
N
- 3 >
//
rd

3
T
NS,
/
/
\
\
\

(=)
‘
]
]
‘

0

1 ! 1 1 1 ]
MAY  JUN JUL AUG SEP OCT

Fig. 2. Seasonal sequence of nest number in four experimental sta-
tions (F, G, H and I) of the second colonization test. Ten nests were

transplanted in each station on May 2. 1977. The number of nests
established was counted on every 30 from May to October.

high ratio of coarse sand and low clay content (Table 2).

The results of the second experiment are shown in Fig. 2. The number
of nests in all the stations increased by three to five times in May, and in
Stations G, H and 1 it continued increase till June to July by five to nine
times, then the majority of these nest sites was abandoned and formed 6 to
22 nests in October. Only in Station F, the number of nests did not much
increase, and it was maintained at approximately 30 during the season. The
number of nests established in October was much more than other stations,
because in this forest stand the ants had formerly inhabited but were exter-
minated and inhibited by artificial cause 10 or more years previously as men-
tioned before. By contrast, the nests increased in number tremendously
during first two months in Station | (90 small nests in June), then it decreas-
ed to only 6 nests in October. The soil of this station is characteristic in
the relatively low moisture content (16 % at O-10 cm depth) as shown in Table 1.

In the first introduction of F./lugubris from Italy to Canada, the ant pop-
ulation was released around six stumps at a distance of approximately 50m
separated with each stump in early June, 1971. After 3 or 4 days, however,
these sites were completely abandoned, and about 35 small nests were formed
over an area of approximately 3 ha. By the end of September most had re-
grouped into five large nests (Finnegan, 1974). Thus nests in forests where
ants were newly introduced sometimes increase in number within a few
months after release, but most nests were abandoned and they re-grouped into
a few larger nests afterwards.

The results of the transplantation of F. yessensis colonies mentioned above
showed that the ant easily established in forests growing 10 to 20-year-old
red pine trees at a relatively high density but admitting sunlight to the forest
floor, harbouring much bare grounds and long graminaceous grasses. The



44 C. H. Kim and Y. Murakami

ant favours soils with much organic material and rather high moisture content
but not wet excessively. Careful consideration must be given to these envi-
ronmental requirements before an attempt is made to artificially establish ant
colonies in a forest.
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