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[Abstract] We studied the changes of species composition, abundance and diversity of soil animalsin
different seasons in the forest of Ta-Ta-Chia District from March 1998 to February 1999. We investigated
the relationship between these changes and soil characters and microclimate. Through trophic analyses,
we also established a preliminary structure of food web. Our study sites included three different habitat
types: Tsuga chinensis var. formosana, Yusania niitakayamensis and Miscanthus sinensis. We collected
soil samples monthly, a total of 546 samples including 216 dry, 216 wet and 24 hand-picked ones. We
recorded 2,860 groups of soil animals belonging to 3 phyla, 7 classes, 20 orders and 34 families. The
abundance of soil animalsin terms of vertical distribution in 0-5 cm was significantly higher than 5-10 cm
and 10-15 cm. However, there was no difference between 5-10 cm and 10-15 cm. Miscanthus habitat had
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the highest community diversity, followed by Hemlock forest and Yusania-cane. The changes of soil
animal abundance in Hemlock forest was correlated with the minimum air temperature; in Yusania-cane
was with the maximum, average monthly and minimum air temperature, minimum relative humidity and
maximum soil surface temperature. Dominant groups in Hemlock forest and Yusania-cane were signifi-
cantly correlated with moisture, organic matter, K, Caand Mg. The soil animal abundance was the lowest
in Miscanthus because of with less moisture and organic matters. Soil animal food web of Ta-Ta Chia

District can be established by this study.
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Tablel Abundance (group and individual) of soil animalsin Ta-Ta-Chia
Plot of forest t
Group otor forest type Total number Percent o

of individuals (%)

Hemlock forest”  Yushaia-cane  Grassland

B8P Phylum Nematoda
R &E:41 Nematoda 58 148 90 296 10.35 +++

EEIEIYIFY Phylum Annelida
JTfL5F H Oligochaeta plesiopora 51 628 109 794 27.76 +++
#%f.5-F H Oligochaeta opisthopora 14 10 24 0.84 +

Eif B9 Phylum Arthropoda
i E Acarina 64 108 96 268 9.37 ++
%l H Pseudoscorpionida 1 - - 1 0.03 +
Wik E Araneae 2 14 4 20 0.70 +
Hiis | Geophilomor pha 4 - 4 0.14 +
s H Scoloenpdromorpha 7 1 8 0.28 +
s H Lithobiomorpha 2 2 4 0.14 +
& /&4 Diplopoda 12 1 13 0.45 +
$tE Symphyla 99 2 1 102 357 ++
J#EH Protura 1 1 - 2 0.07 +
7 H Collembola 739 57 54 850 29.72 +++
2 H Diplura 1 0.03 +
#EH Thysanura - 1 0.03 +
Hi#H Orthoptera 3 0.14 +
Itk &% | Psocoptera 12 10 17 39 1.36 +
[Al##H Homoptera 13 3 13 29 101 +
H Hemiptera - 3 3 0.10 +
figiH Lepidoptera 1 1 1 3 0.10 +
§H##H Coleoptera 54 35 27 116 4,06 ++
& H Hymenoptera 7 1 26 34 1.19 ++
1 H Diptera 79 95 70 244 8.53 ++
Number Total 1215 1124 521 2860 100.00
Group Total 21 18 14

" : Hemlock Forest = Tsuga chinesis var. formosana; Yushania-cane = Yushania niitakaymensis; Grassland =Miscanthus

transmorrisonesis
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Table2 Similarity coefficient of soil animal community in each habitat type of Ta-Ta-Chia

Plots Hemlock forest Yushaia-cane Grassland
Hemlock forest 100% 71.27% 52.17%
Yushaia-cane 100% 68.42%
Grassland 100%

®3 BENMBESKEDRSVEFTNEEH IR

Table3 ANOVA table of soil anima community in each habitat type of Ta-Ta-Chia

Variable Hemlock forest Yushaia-cane Grassland n Fvdue Pr>F
Med. and min. soil animals 3.24+3.12a 3.15+3.06a 3.23+3.69a 108 0.02 0.9796
Surface-soil animals 71.92+70.99a 64.00+57.07a 14.32+7.83b 12 4.20 0.0238

Total 101.08+67.78a

93.83+63.23a 43.42+3.23b 12 3.88 0.0306
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Fig. 7 Vertical distribution of soil animal num-
bersin Ta-Ta-Chia

Table4 The ANOVA table of soil animal abundance in different soil layer

Variable 0-5cm 5-10cm 10-15cm N F Vaue Pr>F
Hemlock Forest” 5.64+3.70% 1.83+1.50° 2.25+2.20° 108 22.62 0.0001
Yushania-cane 4.61+3.28% 2.64+2.79° 2.69+2.74° 108 5.22 0.069
Grassand 5.31+4.90% 2.28+1.99° 2.11+2.65" 108 9.97 0.0001
Dry soil animals 3.15+3.58% 1.29+1.72° 1.41+1.89° 324 12.23 0.0001
Wet soil animals 2.04+2.107 0.96+1.44° 0.85+1.55" 324 15.65 0.0001
Total (Dry + Wet) 5.19+4.012 2.25+2.17° 2.35+2.53" 324 33.12 0.0001

it BT CIIEDANFETSC T RN E » R 5% BRI E R (LSD Ry NE =R
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February 1999
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Table5 Important index of soil animal communitiesin Ta-Ta-Chia

Plot of forest type
Index Hemlock forest Yushaia-cane Grassland
Group number 21 18 14
Total number 1215 1124 521
Dominant Group HkEsdE L Gl -
H(Diversity) 1541 1522 2121
E(Evenness) 0.484 0.478 0.667
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Table6 Correlation coefficient of soil animals abundance (groups, total number, surface-soil animals and
Med. and min.) and mean, max., min. of air temperature and relative humidity in Hemlock forest

Hemlock forest Air-temperature (C) Relative Humidity (%)
Variables Maximum  Average  Minimum Maximum  Average  Minimum
Groups 011 0.41 0.47 0.37 0.09 0.11
Total number 0.48 053 0.63° 0.11 0.34 0.45
Surface-soil animals 0.46 051 0.58° 0.06 0.31 0.41
Med. and min. soil animals ~ -0.03 -0.05 0.20 0.39 0.16 0.22

R FRY P<O.05



hHEMREZET] (Quarterly Journal of Chinese Forestry) 38(1):19—35 (2005 ) —29—

Ty P Ml B B R 3R N L SR B Y B R R
B RN - BRINE > SinBafNREER
IR - ANEAE - B ES - (EERFE—
SERRURA R BN (Elzinga > 1997) - 4
R e 1 SRR R B SR R o LA
GEESREEYEES)iSme LUk Ve {ik Sl rEN
IR > (s PR R EN Y B R A (3 S Bt
AR R B (R (% 6) - [E 15
ot T HH SR R P AR S R AL R
AR R B Y B E R B IR - BEEL

—— Aema
- -8 - A-means

temperature{'C )

398 4/98 S8 608 7/98 898 9/9% 109811981298 199 299  month

13 M TIREYRRE - RERP/NEL
EFYREAREE - Fi9E - RE
B

Fig. 13 Comparison of soil animals abundance

(total number, surface and Med. and
min.) and mean, max. and min. of air
temperature in Hemlock forest
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Fig. 14 Comparison of soil animals abundance

(total number, surface and Med. and
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Table7 Correlation coefficient of soil animals abundance (groups, total number, surface-soil animals and
Med. and min.) and mean, max., min. of air temperature and relative humidity in Yushania-cane

Yushania-cane

Air-temperature (C)

Relative Humidity (%)

Variables Maximum  Average Minimum Maximum Average  Minimum
Groups 0.12 0.51 0.52 0.021 0.34 0.07
Total number 0.68" 0.64" 0.58" -0.24 0.34 0.63"
Surface-soil animals 0.63" 0.59" 0.57 -0.16 0.39 0.58"
Med. and min. soil animals 0.44 0.43 0.26 -0.36 -0.04 0.41

it 1 *FRE% P<0.05
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Fig. 15 Comparison of soil animals abundance

(total number, surface and Med. and
min.) and mean, max. and min. of rela-
tive humidity in Hemlock forest

51 ¢ A-maxi.,meansmin = A2 PR FH SRR H s
- 89 ~ {54 ; A-totd,L,M.M. = § 42
MAEIREVRES - SRR RN - SR E )

R st IR B R L. TR

FEIROR - SRR 2 g (8 18) - Hies)
ERmEHEEHEE 67 A - Hik 5%
& AR A i EREE 0-5em fe /Al 43
By E FHREE NS (R 9) - DR
LRI MR T IRE YR BIE K s E) - B
H 7> SRR A - MR i A L SR B ) B
O BIRAEE (/175 > 1986 5 FiRef > 1990 ;
SAbRT > 1997)

o LRl > SRR S BRI R LA
REEIEAY) - ERENRE (LS —ER
FEIF - R 88| LRV AL 7 S mE) - A

RH(%)
w
=3

3/98 4198 5/98 6/98 7/98 8/98 9/9810/98115812/98 1/99 2/99 month

16 EWUEFMTMTIREMER - RER /)
Bt EERRSE  F15
B REEZLER

Fig. 16 Comparison of soil animals abundance
(total number, surface and Med. and
min.) and mean, max. and min. of rela
tive humidity in Yushania-cane
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Table8 Correlation coefficient of soil animals abundance (0-5 layer, surface-soil animals and Med. and
min.) and mean, max. and min. of surface soil temperature in Hemlock forest

Hemlock forest Soil-temperature ('C)
Variables Maximum Average Minimum
0-5 layer -0.58 -0.47 -0.23
Surface-soil animals 0.56 0.44 0.41
Med. and min. soil animals -0.40 -0.25 0.08
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Table9 Correlation coefficient of soil animals abundance (0-5 layer, surface-soil animals and Med. and
min.) and mean, max. and min. of surface soil temperature in Yushania-cane

Yushania-cane

Soil-temperature (°C)

Variables Maximum Average Minimum
0-5 layer 0.11 -0.07 -0.25
Surface-soil animals 0.69° 0.46 0.16
Med. and min. soil animals 0.52 0.31 -0.01

it 1 *FORi% P<0.05
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Fig. 17 Comparison of soil animals abundance

(0-5 cmlayer, large and Med. and min.)
and mean, max. and min. of surface soil
temperature in Hemlock forest.
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