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Characteristics of floor litter and soil arthropod community in different types of subtropical
forest in Ailao Mountain of Yunnan Southwest China. YANG Zhao'®> YANG Xiao-dong'
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Abstract: By using line transect method an investigation was conducted on the floor litter and soil
arthropod community in a mid mountain wet evergreen broad-deaved forest a mossy dwarf forest

and a Populus bonatii forest in Ailao Mountain of Yunnan in April ( dry and hot season) June
( rainy season) and December ( dry and cold season) 2005. In both dry and rainy seasons the
existing floor litter mass C storage and C/N ratio in the three forests all increased in the order of
mossy dwarf forest > P. bonatii forest > evergreen broaddeaved forest but the N storage had less
difference. In the floor litter layer of the forests Acari and Collembola were the dominant groups of
soil arthropod community while Diptera larvae Coleoptera ants and Homoptera were the com—
mon groups. The Sorenson coefficients of soil arthropod community in the three forests were ex—
tremely great. No significant differences were observed in the soil arthropod density (ind * m™) in
the floor litter layer among the three forests but the relative density (ind * g™') of soil arthropods
was higher in the evergreen broad-eaved forest and P. bonatii forest than in the mossy dwarf forest.

In the three forests the density of soil arthropods was significantly higher in dry season than in rainy
season but the Shannon diversity index had less difference. There were significant positive correla—
tions between the existing floor litter mass and the individual density (ind * m™) and dominant
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groups of soil arthropod communities in dry and hot season ( April) but negative correlations be—
tween the existing floor litter mass and the relative density (ind * g™') of soil arthropod communities
and Acari in dry and cold season ( December) . The individual densities of Collembola and Coleop—
tera also had positive correlations with the N storage of the existing floor litter mass in the three for—
ests. It was considered that the floor litter and the development of soil arthropod community in the
litter layer of the subtropical forests in Ailao Mountain had a close relation with the vegetation struc—
ture of the forests and the individual density and the diversity of the soil arthropod community were
controlled by the floor litter whereas the environmental factors such as temperature and moisture in
the forests also had obvious effects on the seasonal dynamics of the individual density of the soil ar—
thropods.

Key words: litter; soil arthropod; biodiversity; subtropical forest; Ailao Mountain.
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Table 1 Existing mass of floor litter and humus in the three forests ( mean=SE g+ m™)
Month [tem EBF MDF PBF
4 Floor litter 1577.9+1104. 4Aa 1607. 8+186. 0Aa 1733.4+99. 3Aa
Humus 3925.0+325. 7Aa 6621. 1+£666. 4Ab 5232.7+641. 8Aab
Total 5502.9+299. 7Aa 8228.9+631.5Ab 6966. 1+£666. 3 Aab
6 Floor litter 1499.4+110. 9Aa 1660. 1+104. 4 Aa 1634. 1+139. 7ABa
Humus 5528.2+243.9Ba 7963.2+722. 4Ab 6317.4+542. 8Aa
Total 7027. 6+£279. 8Ba 9623.3+763. 1Ab 7951.5+539.2Aa
12 Floor litter 1016.3+117. 8Ba 1937.9+99. 3Ab 1307.3+178. 7Ba
Humus 2875.4+177.2Ca 6871. 8+393. 3Ab 3497.9+271.9Ba
Total 3891.7+179. 0Ca 8809. 7+442.7Ab 4805. 2+340. 1Ba
EBF: Evergreen broad-leaved forest; MDF: Mossy dwarf forest; PBF: Populus bonatii forest.

( P<0.05) Different capital letters in the
same column indicated significant difference among the different months in the same forest and different small letters in the same row indicated significant

difference among the different forests in the same month at 0. 05 level. The same below.
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Table 2 C and N content and storage of floor litter in the three forests ( mean+SE)
EBF MDF PBF
Month
Content Storage Content Storage Content Storage
(g-kg) (grm?) (g-kg™") (g+m?) (g-kg) (g+m?)
4 C 334.4+26. 6Aab 1813. 1+82.5Aa 407.3+29. 6Aa  3325.3+347.5Ab 262.0+49. 8Ab  1833.0+363.4Aa
N 17.0+1. 0Aa 93.1+6.4Aa 15.9+0. 4Aa 130.9+12.2Aa 13.8+2.9Aa 96. 7+20. 6Aa
C/N 19.7+1. 0Aa 25.7+2.2Ab 20.3x1.7Aa
12 C 331.4+31.5Aa  1285.4+125. 1Ba 413.4+28.7Ab  3649.9+322.4Ac 431.7+15.2Bb  2073.5+163.9Ab
N 16. 8+0. 9Aa 65.2+3.7Ba 15.8+1. 1Aa 138.5+10. 5Ab 16. 1+0. 5Aa 83.2+9.7Aa
C/N 19. 6+1. 0Aa 26.3+1. 1Ab 27.0=x1. 8Bb
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Table 3 Community composition of soil arthropods in the floor litter of three forests ( mean+SE n=90)
EBF MDF PBF
Group 1D RD RA 1D RD RA ID RD RA
(ind * m™?) (ind*g™") (%) (ind * m™?) (ind*g™") (%) (ind * m™?) (ind*g™") (%)
34140. 0+£3873.2a 7.295+1.034a75.21 30463.3+4192. 0a 3.529+0.474b72.07 35526. 7+5081.3a 6.384+1.045a 77.45
Acari
6976. 7+647. Ta  1.386+0. 140a 15. 37 8030. 0+1127. 0a 0. 930+0. 126b 19. 00 7650. 0+1073. 8a  1.200+0. 155ab 16. 68
Collembola
1480. 0+£253. 8a  0.327+0.065a 3.26 456.7+85.7b  0.054+0.011b 1.08 520.0+78.6b  0.093+0.015b 1.13
Diptera larvae
720.0+72.1a  0.148+0.020a 1.59 1163.3+116b 0.135+0.013a 2.75 746.7+89.5a  0.126+0.016a 1.63
Coleoptera
580.0+181.4a 0.142+0.056a 1.28 160.0+53.7b 0. 018+0. 006b 0. 38 293.3+89.9ab 0.048+0.014b 0.64
Ants
353.3+80.9a  0.082+0.022a 0.78 836.7+376.2a 0.084+0.035a 1.98 190.0+104.2a 0.031+0.017a 0.41
Homoptera
306. 7£197. 6a  0.046+0. 025a 0. 68 110.0£28.5a  0.012+0.003a 0.26 80.0+21.1a  0.014+0.004a 0.17
Sphaerotheriida
256.7+52.2a  0.052+0.010a 0.57 140.0£29.8b  0.017+0. 004b 0.33 150.0+25.7b  0.025+0.004b 0.33
Aranene
133.3+21.6a  0.028+0.005a 0.29 210.0+£74.5a  0.024+0.008b 0.50 113.3+21.8a  0.019+0.004b 0.25
Symphyia
80.0+26.9a  0.017+0. 006a 0. 18 50. 0£15.0ab  0.005+0. 002b 0. 12 13.3+6.3b 0.003+0.001b 0.03
Pseudoscorpiones
66.7+31.2a  0.014+0.007a 0.15 6.7+4. 6a 0.001+0.000b 0.02 56.7+31.0a  0.008+0.005ab 0.12
Thysanoptera
56.7+14.9a  0.012+0.004a 0.12 53.3+19.6a  0.007+0.002a 0.13 70.0+16.7a  0.012+0.003a 0.15
Lepidoptera larvae
56.7+20.2a  0.013+0.005a 0.12 200.0+37.4b  0.023+0.005a 0.47 93.3+19.7a  0.015+0.003a 0.20
Lithobiomorpha
43.3x11.4a  0.010+0.003a 0.10 13.3+6.3b 0.001+0.001b 0.03 36.7+10.2ab 0. 006+0. 002ab 0. 08
Other Hymenoptera
43.3+10.4a  0.009+0.002a 0.10 200.0£36.2b  0.025+0. 005b 0.47 236.7+43.0b  0.039+0.007b 0.52
Geophilomorpha
20.0+13.9a  0.005+0.004a 0.06 46.7+14.2a  0.006+0.002a 0.04 16. 7£6.9a 0.002+0.001a 0.10
Diplura
23.3x11.4a  0.004+0.002a 0.05 36.7+17.6a  0.004+0.002a 0.09 16. 7+8. 4a 0.003+0.002a 0.04
Hemiptera
26.7+9.5a 0.007+0.002a 0.04 16. 7£6.9a 0.002+0.001a 0.11 46.7+19.0a  0.008+0.003a 0.04
Psocoptera
13.3+7.9a 0.003+0.002a 0.03 53.3£20.2b  0.006+0.003a 0.13 10. 0£7. 4a 0.002+0.001a 0.02
Protura
10. 0+5. 6a 0.002+0.001a 0.02 3.3+3.3a 0.000+0. 000a 0. 01 - - -
Trichoptera larvae
3.3+3.3a 0.001+0.001a 0.01 3.3+3.3a 0. 000+0. 000a 0.01 - - -
Scolopendromorpha
- - - 16. 7+6.9a 0.002+0.001a 0.04 3.3£3.3b 0.001+0.001a 0.01
Isopoda
Total 45390. 0+4423.9a 9.602x1.207a 42270. 0+5030. 6a 4. 885+0. 566b 45870.0+5617. 4a 8.039x1. 145a
ID: Individual density; RD: Relative density; RA: Relative abundance. ( P<0.05)
Different small letters in the same row indicated significant difference among the three forests at 0. 05 level.
P<0. 05)
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Fig.1 Vertical distribution of density of soil arthropods and dominant groups ( mean+SE n=10) .
EBF: Evergreen broaddeaved forest; MDF: Mossy dwarf forest; PBF: Populus bonatii forest. F: Floor litter
layer; H: Humus layer. (P<

0. 05) Different capital letters indicated significant difference between layers in the same forest different small letters indicated significant difference

among months in the same layer at 0. 05 level.

4 3
Table 4 Diversity indices of soil arthropod community in the floor litter of three forests ( mean+SE n=10)
EBF MDF PBF
Ttem Month
4 20 21 18
Groups 6 17 19 17
12 18 19 19
Total 21 22 20
Shannon 4 0.95+0.04Aa 0. 86+0. 02Aab 0. 81+0. 05ABb
Shannon diversity index [§ 0.90+0. 06Aa 1. 03+0. 08 Ba 0.91+0. 06Aa
12 0. 84+0.22Aa 0. 85+0. 14Aa 0. 65+0.27Ba
Pielou 4 0.41+0.02Aa 0.42+0.03ABa 0. 34+0. 02ABb
Pielou eveness index 6 0.41+0.02Aa 0.46+0. 04 Aa 0.41+0.02Aa
12 0.35+0. 11 Aa 0.34+0.05Ba 0.29+0. 13Ba
2.7 (ind * m™) (ind * g™")
( 5). 4 3
3
( P<0. 05)

(g *m™) 3 (P<0.05).6
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Table 5 Correlation coefficients between density of major soil arthropod groups and litter biomass ( n=30)
4 April 6  June 12 December
Ttem
Floor litter Humus Floor litter Humus Floor litter Humus
Total soil arthropods ~ 0.517** -0. 084 0. 098 0.247 0.222 0. 006
Acari 0.457" -0.256 0.070 0.270 0.259 -0.108
Collembola 0.494** 0.242 0. 146 0.028 0. 042 0.332
Ants 0.377" -0.283 -0. 004 -0. 180 -0. 122 -0.212
Sphaerotheriida 0.636** 0.082 0. 067 -0. 032 0.217 -0.077
* P<0.05; * % P<0.01. The same below.
6
Table 6 Correlation coefficients between relative density of major soil arthropod groups and litter biomass ( n=30)
4 April 6 June 12 December
Ttem
Floor litter Humus Floor litter Humus Floor litter Humus
Total soil arthropods 0. 054 -0.523** -0.327 -0. 056 -0.557** -0.433"
Acari 0. 021 -0.584% % -0.296 0. 039 -0.454" —0. 444"
Collembola 0. 100 0. 001 -0.172 -0.208 -0.548** -0. 102
Ants 0.352 -0.380" -0.074 -0.284 -0. 141 -0. 261
Sphaerotheriida 0.524%* -0.032 -0. 095 -0. 056 0. 021 -0. 286

20000 ,_. 1.; N
N
( :r=0.366 P<0.05; ir=
0.490 P<0.05)( 2).
8000
3
Tian "
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( S 0.93~0.98 )
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Fig.2 Correlation between density of arthropods of Collembola 20-21 3
and Coleoptera and N storage of litter ( n=30) .
;12 ( Machi-
lus viridis) | ( Eriobotrya bengalensis) .
( P<0.05) ( Symplocos botryantha)
( 6).
4 12 3 2 3
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