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The mpacts of land use practices on the caonmunities of soil fauna

in the Xishuangbanna rainforest, Y unnan, China
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Abstract: The mpact of different land use practiceson the number of individualsof three groupsof il ani-
mals (A crina [mites], Collenbola [Springtails] and N enatoda [N enatodes]) w ere studied in the tropical
ecosystam s of X ishuangbanna (location, 21°54'41" 21°59'50N, 101°00'06" 101°13'02"E; annual precipi-
tation, 1600mm), Yunnan, China This study focused on wo typesof land use practices shifting culti-
vation and cardanom (Amomum villosun) plantation under the native rainforest U ndisturbed nearby
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rainforest w as sanpled for comparison

In each land use type, three 30x 30m?plotswere sanpled, each plot divided into four 15x 15m? sub-
plots Soil cores (30nm dianeter) were llected to a depth of 100 mm every month from June 1999 to
M ay 2000 Five evenly-distributed samplesw ere taken from each of two subplots, alternating with the
other two subplots monthly. A nmals were extracted from the cores by Tullgren funnel tragpping for
gringtails and mites, and Bearmann funnel trgoping for nematodes Soil organic matter, unitw eight and
w ater content w ere measured seasonally (four timesper year) on a subset of the cores from each plot In
Xishuangbanna, the seasons are dry and hot (M ar. toM ay), rainy (Jun to Sept ), foggy and cool (Oct
to Nov. ) and foggy and wld Dec to Feh ).

The results show that: (1)A total of 49, 912 individualsw ere ilated from the study period of 24
months

(2)Differences in numbersof il animal individuals betw een shifting cultivation and undisturbed rain-
forestwere, in all cases, significant N umbersof individualsw ere typically higher in cardanom compared
to shifting cultivation plots, though this difference gppears significant only for nematodes D ifferences be-
tw een cardanom and rainforest plotsw ere rarely significant for separate seasons, but w ere significant in
the annual totals of all anmal groups

(3) In all plotsfor all three land use types the number of the il animals tends to be low est in the dry-
hot seaon (M ar M ay) and highest in the foggy-cool and foggy-cold season (Oct  Feb ). However,
plots mpacted by shifting cultivation and cardanom planting exhibited greater seasonal variability com-
pared to rainforest plots, due to plow ing, weeding and burning

(4)Organic matter and nutrient content of wils decreased w ith increasing intensity of land use W e
believe that this pattern in il quality critically influences the number of il fauna individuals The abun-
dancesof anmal distribution in the three land use types declined w ith increasing il bulk density and de-
creasing il fertility. Soils under shifting cultivation were most affected by agricultural activities The
nunber of il animal individuals in this land use typew as the low est compared to the other two land use
types It seam s that activities of faming killed or suppressed the grow th of the il fauna

(5) In the cardamom sites, the canopy treesw ere left shade, 2 theoverstory environmentw as similar
to the natural forest, but most of the understory plantsw ere renoved O ther management activities, such
as yearly fruit collection, likely have significant mpacts on il quality and il fauna community struc-
ture Since the intensity of land use in cardanom plantation w as less then that of shifting cultivation, the
number of il fauna individuals in former land use typew as higher then in the latter, but low er then that
of natural forest
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Tablel A comparison

1

on soil bulk density and water content(%) among plots in different ssasons

Foggy & oold Dry & hot Rainy Foggy & cool

Types 8D SvC 8D SvC 8D svC 8D SvC
(@/a® (%) (g/mm®) (%) (@m? (%) (g/m?) (%)

Rainforest 118 25 3 1 06 22 4 108 348 108 24 5
Cardanom plantation 12 21 4 12 15 3 122 28 8 114 227
Shifting cultivation 124 14 3 131 12 3 135 26 4 129 205

" 8D
2

Soil bulk density, SNC

Soil water content

Table 2 Camparison of il organicmatter, cations exchangeable campasity and nutr ients content in the 3 plots

N utrients content

O rganic T- CEC
Type (m. e/kg) TN TP TK AN AP AK
matter (%) (%) (%) (vg/9)  (ug/9)  (ug/g)
Rainforest 338 14 05 0241 Q052 1588 1933 Q518 75 12
Cardamom 2 91 8976 Q198 0041 Q082 1514 G267 6624
Shifting cultivation 212 748 Q144 Q024 Q583 1012 3051 89 7
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Fig 2 The comparison of seasonal change of animals anong different land use

4.1
411

[15]

112)

, Heisler and Kaiser ,

[16]



136 23

a R Springtail b U Mite ¢ £k Ht Nematode
@ y=-2364.7x + y=-6712.4x+ y=-11653x +
3 1700 3687.5 10070 6500 17655
W:E R2=0.6425 42001 R2= 0.4986 AR? =£).6619
£F 1200 .
&8
85 700
ﬁ-ﬁ
£ 200 200
Z 10 1.1 12 13 14 10 1.1 12 13 14 10 1.1 12 13 14

A Unit weight(g/m3)

3
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