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Studies on Seasonal Changes of Collembolan Community in the Plantations
of Korean White Pine, Pinus koraiensis, Which is Planted in Different Year

E FBH-X &EW
Hyung Hoon Kim and Jai Sun Hyun?

ABSTRACT A study has been carried out to examine the characteristics of the soil arthropedan com-

munities in the plantations of Korean white pine, Pinus koraiensis. Periodical soil samples
were taken from the forests during the period from July, 1986 to June, 1987, except in winter
months. The arthropods were extracted by the means of Berlese funnel.

The distribution of collembola showed to be aggregated and appeared to be different distri-
bution pattern with the environmental conditions. The structures of the eollembolan com-
munities in the soil seemed to reflect the forest conditions; and the diversity of the com-
ponent species and the fluctuation of the number of individuals showed greater stability
with the older plantations than with the younger ones. With young plantation sites, the
various indices of the community, however, were affected more by the physical conditions
than those of plantations. A great increase in the number of individual occurred in August
and the peak densities continued thereafter through October, and these might be related with
the reproductive patterns of the component species as well as the temperature and the accu-
mulation of organic materials.

KEY WORDS collembola, ecology, white pine, seasonal changes
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Table 1, Index of aggregation(d) for soil eollembola in four different plantation sites

. ’ 86 '87

Pa‘lmed Average
years Jul. Aug. Sept. Oct. Apr. May Jun.

1975 1.876 2. 869 2.082 4.209 2.123 3.430 1.437 2.575
1980 1. 968 3.464 3.166 2.137 1.895 0.937 0.295 1. 980
1685~ 1 1.159 2.726 3.894 4.239 1. 390 0.814 0.817 2.148
1985-11 1.957 4.276 3.456 6.156 2.548 1.293 1.673 3.051
Average 1. 740 3.334 3.150 4.185 1.989 1.619 1. 056

»\l: vV/m V: varianc': m : mean
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Table 2. Seasonal changes in average number of collembola in four different plantation sites

(No.S/Sample)
Planted ' 86 ' 87 Average
years Jul. Aug. Sept. Apr. May Jun.
1975 26.53 42.7 21.0 17.7 28.3 10.65 26.07
an ® an (12) an (13) ©) (10.7)
1980 21.91 49.3 48.9 14.1 4.3 1.57 24.21
€)) an (12) 12) an (5 (CY) .1
1985- | 8.75 41.58 4]1.43 6. 66 5.22 9.99 22,85
€)) 1611’ (14) (14 &) (6) 10) 9.9
1985~ I 13.0 40. 34 31.89 19.77 10.5 8.4 30.68
(8 (10) ) (15 an ) ® (9.4)
Average 17.55 43.48 55. 81 50. 55 14. 56 12.08 7.64
()] 9.8) (11.5) (13.3) 10 (7.8) (7.3

() : number of species
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Table 3. Relative abundance values for each species of soil ecollembola in foar different plantation
gites (%)

Planted years 1975 1980 1985~ 1 1985-1 Average
Onychiurus armatus 24.3 22.9 18.5 9.3 18.75
Tullbergia sp. 1.1 0.2 0.9 0.8 0.75
Homidia sp. 2.1 1.9 0.8 0.7 1.38
H. koreana — — 0.1 — 0.03
Entomobrya ntvalis 41.2 43.2 47.0 62.7 48.53
E. sp.- | 0.1 0.1 0.3 0.1 0.15
E. sp.-1I — — — —

E. pulcherrima —
Tomocerus sp.

l
[

— — 0.1 0.1 0.05
Hypogastrun armata 11.7 16.0 15.9 12.1 13.93
Xenylla sp.- 1 2.1 1.3 2.2 4.7 2.58
X. sp.-1I 5.0 4.3 3.2 4.3 4.2
X. sp.—-1I 0.1 0.05 0.6 0.3 0.26
X. sp.-IV 0.1 0.5 1.1 0.1 0. 45
Neanura sp.-1] 1.1 1.1 1.4 1.1 1.18
N. sp.-11 — — 0.1 0.1 0.05
N. binatuber 1.3 0.7 1.4 0.3 0.93
Micranurida sp. 0.2 0.05 0.2 0.05 0.13
Anurida sp. 3.0 3.3 2.2 1.3 2.45
Folsomia sp. 2.2 1.9 2.1 0.8 1.75
Isotomurus sp. 3.5 1.8 1.7 0.9 1.98
Swinthurides sp. — 0.1 0.1 0.05 0.06
Neelides sp. — — — —
Dicyrtoma sp. — — — — -
unidentified sp. 1.0 0.4 0.1 0.2 0.43
No. of species 17 18 21 20 -

Table 4. Monthly dominant species in soil samples
Planted years 1975 1980 1985~ 1 1985~ [
’ 86 Jul. O. armatus O. armatus O. armatus E. nivalis
0.40 0.43 0.46 0.60
Aug. O. armaius E. nivalss E. nivalis E. nivalis
0.46 0.49 0.38 0.73
Sept. E. nivalis E. nivalis E. nivalss E. nivalis
0.45 0.47 0.60 0.64
Oct. E. nivalis E. nivalis E. nivalis E. nivalis
0.36 0.33 0.66 0.68
87 Apr. E. nivalis E. nivalis E. nivalis E. nyvalis
0.55 0.55 0.63 0.61
May E. nsvalis E. nivafis E. nivalis H. armata
0.68 0.58 0.44 0. 36
Jun. E. nivalis O. armatus E. nivalis E. nivaiis
0.49 0.36 0.27 0. 68

O. : Onychinrus E. : Entomobrya M. : Mypogastrura (Berger and Parker dominance index, 1970)
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(a) o——e Total Collembola {b)
50+ s——0 Entomobrya sp. 50
o0—0 Onychiurus sp. |
454 O0——0 Hypogastrura sp. 454
40 40 1
354 35
304 30
254 251
204 20
151 151
10+ 10 -
5 51
Jul. Aug. Sept. Oct. Apr. May. Jun. Jul. Aug. Sept. Oct. Apr. May. Jun.
LQO. 9
(c) (d) 62.0
504 50
451 454
10 401
35 351
304 30 1
254 25
201 201
154 154
10 101
51 51
o—"
Jul. Aug, Sept. Oct. Apr. May. Jun. Jul. Aug. Sept.Oct. Apr. May. Jun.

Fig. 1. Seasonal fluctuations in density of dominant species.
(a) 1975 plantation site (b) 1980 plantation site
(c) 1985- [ plantation site (d) 1985-11 plantation site

£ Hag 2oz ek BAEER 29 12 B IEY AR
EiE & WEdAe ARESE 29 wBHRe .
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Fig. 2. Classification of the faunal similarities
between four sites.
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Table 5. Indices of the soil collembola in four different plantation sites

207

' 86

' 87

Planted Average
years Jul. Aug. Sept. Oct. Apr. May Jun.

Shannon index
1975 1.8613 1.4244 1. 5429 1.8952 1. 5360 1. 1535 1. 5261 1.5628
1980 1. 4101 1.3993 1.6253 1. 6901 1. 4952 1. 1687 1. 2632 1. 4360
1985~ 1 1. 5896 1. 5056 1. 1700 1.2913 1, 2388 1. 4085 1. 9800 1.4548
1985-11 1. 2233 0.9948 0. 9920 1.2729 1. 2819 1. 3379 1. 0080 1.1587
Average 1.5211 1. 3310 1. 3326 1.5374 1. 3880 1.2672 1. 4443

Evenness index
1975 0, 7762 0. 6850 0. 6435 0.6181 0. 6405 0.4497 0. 6946 0. 6439
1980 0.6781 0. 5836 0.6541 0.6017 0. 6236 0.7262 0.9112 0. 6826
1985- | 0.7644 0. 6539 0. 4433 0.4694 0. 6366 0. 7861 0. 8599 0. 6591
1985- I 0. 5883 0. 4320 0.4515 0.4734 0. 5346 0. 6875 0.5626 0.5328
Average 0.7018 0. 5886 0. 5481 0. 5407 0. 6088 0. 6624 0.7571

Richness index
1975 3.0504 1. 8646 3. 2846 3.0792 3. 4800 3. 5897 3.3819 3. 1043
1980 2.2676 2. 5655 2.8279 3.2535 3.7790 2.7423 6. 6508 3. 4409
1985- 1 3.2272 2.4144 3. 4909 3. 3897 3.1644 2.9914 3.9103 3.2269
1985-1 2. 7291 2.4342 2.3106 3. 1044 3.3510 2.5517 2.3573 2.6912
Average 2. 8186 2.3197 2. 9785 3. 2067 3. 4436 2.9688 4.0751

Dominance index
1975 0.2236 0.3178 0.2974 0.2016 0. 3455 0.4926 0. 3050 0.3119
1980 0.3018 0. 3343 0. 2883 0.2386 0. 3457 0. 4040 0. 3057 0.3169
1985- 0.2784 0.2787 0. 4375 0. 4595 0. 4332 0.2913 0. 1670 0.3351
1985-11 0.4196 0. 5534 0. 4856 0. 4836 0.4193 0. 3021 0. 5022 0. 4523
Average 0. 3059 0. 3711 0.3772 0.3458 0. 3859 0.3725 0. 3200

7t Az Mo 2 Eilstd gdE gRet &)
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el Jlek kel wetk HES %0 AU
Wallwork(1970)= ol kel 41 2] & Eo]#g
o HEEET £EMNERY BRER #®
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Table 6, Coincidence table showing Renkonen
numbers calculated for pairs of sites from
the data presented in Table 3
(Renkonen’s faunal similarity, 1938)

Planted

years 1975 1980  1985-1  1985-1I
1975 100.

1980 92.2 100.

1985- 1 87.3 91.5 100.

1985-11 75.0 76.0 80.6 100.
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