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The impacts of land use practices on the communities of soil fauna

in the Xishuangbanna rainforest, Yunnan, China
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Abstract; The impact of different land use practices on the number of individuals of three groups of soil
animals (Acrina [mites |, Collembola [ Springtails ] and Nematoda “Nematodes 1) were studied in the
tropical ecosystems of Xishuangbanna (location. 21°54'41"~21°59'50"N. 101°00° 06"~ 101°13"02"E + annual
previpitation. 1600 mm), Yunnan. China. This study focused on two types of land use practices . shifting

cultivation and cardamom (Amomum villosum) ptantation under the native rainforest. Undisturbed nearby

BB . (= iR KA AR BT E (KZ950-At-104)

WA EARE.2000-12 30T B K3 2002-07-22

XM BREIR(1958~) B . oHEHENUBAA BHAAER. FENBREERPHSHWETFERR.

KN WNEFER SEARR . FERERNR Lee F. Klinger ¥ 4 HBER CERN ARBRMABEEEREREX
LM —FEBFIELHBM,

Foundation item; The project was financially supported by the Key Project of Chinese Academy of Sciences (KZ851-Al-

o)
Received date:2000-12-30; Accepted date; 2002-07-22

Biography : DENG Xiao-Bao.Associate Professor. Mainly study on animal ecology in tropical rainforest. E-mail: xiaobaod

@ bn. vn. cninfo. net

. 8
|
¢ e



| 3 T B 5 55 - 7 U KR 494 3 HF 9 AR S (] -t ) A O A%+ s B 4 TR B0 9 B O 131

rainforest was sampled for comparison.

In each land use type. three 30 X 30m? plots were sampled. each plot divided into four 15X 15m-
subplots. Soil cores (30mm diameter) were collected to a depth of 100 mm every month from June 1999 to
May 2000. Five evenly-distributed samples were taken from each of two subplots. alternating with the
other two subplots monthly. Animals were extracted from the cores by Tullgren funnel trapping for
springtails and mites, and Bearmann funnel trapping for nematodes. Soil organic matter. unit weight and
water content were measured seasonally (four times per vear) on a subset of the cores from each plot. In
Xishuangbanna, the seasons are dry and hot (Mar. to May). rainy (Jun. to Sept. ), foggy and cool (Oct.
to Nov. } and foggy and cold (Dec. to Feb. ).

The resulis show that: (1) A total of 49.912 individuals were isolated from the study period of 24
months.

(2) Differences in numbers of soil animal individuals between shifting cultivation and undisturbed
rainforest were, in all cases, significant. Numbers of individuals were typically higher in cardamom
compared to shifting cultivation plots, though this difference appears significant only for nematodes.
Differences between cardamom and rainforest plots were rarely significant for separate seasons. but were
significant in the annual totals of all animal groups.

(3)In all plots for all three land use types the number of the soil animals tends to be lowest in the dry-
hot season (Mar. ~May) and highest in the foggy-cool and foggy-cold season (Oct. ~Feb. ). However,
plots impacted by shifting cultivation and cardamom planting exhibited greater seasonal variability
compared to rainforest plots. due to plowing, weeding and burning.

(4)Organic matter and nutrient content of soils decreased with increasing intensity of land use. We
believe that this pattern in soil quality critically influences the number of soil fauna individuals. The
abundances of animal distribution in the three land use types declined with increasing soil bulk density and
decreasing soil fertility. Soils under shifting cultivation were most affected by agricultural activities. The
number of sotl animal individuals in this land use type was the lowest compared to the other two land use
types. It seems that acri-vities of farming killed or suppressed the growth of the soil fauna.

(5)In the cardamom sites. the canopy trees were left shade. so the overstory environment was similar
to the natural forest, but most of the understory plants were removed. (Other management activities, such
as yearly fruit collection. likely have significant impacts on soil quality and soil fauna community
structure. Since the intensity of land use in cardamom plantation was less then that of shifting culiivation.
the number of soil fauna individuals in former land use type was higher then in the latter. but lower then
that of natural forest.

Key words ; Xishuangbanna; tropical rainforest; soil fauna; cardamom; shifting cultivation

TR . 1000-0933(2003)01-0130-09 A4 HE . Q058.1.5154.5 LRI M A

WA HEY - F . ELTREEREPEESIFAIE AT L RBAER . RF LR REN
A RN EAYEEFNEEFRDA. CELHPHNES FHTEHY (BERE NI EE
KM, + AR NS NREXEMEANENI TS EERE AMESE R EH#NETH
Ha. BRHBEREZB L RHYBULEFNEERENZ — FARMOHBERBRABESGH EREHE
HPM LB BRREEETEEEMNERD. CHEMPIRIEY . D RN HEMERER
ARG L WPERBELER ERFERESRAED EfI0EAN L IMEVAR T # S5 LR

ERERAINEEMER.
HTEFRERNTER . REMRESRNE ERH M KE XHRESRARELE TR, EEER




132 2 B F O#H 23 %
GHEELREREREE". AOURNER SHESRM 20 e 50 ERWH 50% 2R TR 1983 iy
L EEEREAMEERSEET . B FERAFMADRKBANERY K. GRMKIFRE K. MEE
AR B K 0N iy T R CAmomum villosum) BLFHEY KT REA BENEARFRATEL W,
HEAKEFRAS AP EERTRC DR —HEMAAEY. ENERBTE - EHHMKE. 1993 FH
W R AR EAREP XK EGEARRESCHERE X 733hm® U EUE R JUEFREERE
WA K R e T 5 800hm?, IR T /N RER . WA T HHRNBELHR ERYWARIZH T
WM. RS BERR T ARARREAE T ARBIEHEW.

TI KRR GO BCR W) B SRR IED R R — M &gl 7y £ UL AR RS RO RRAE" ]
Btk A EREANRPHR AR TAERARE AEHITERMUREHNERNRE HHFRFRE
BB ARKE REEHTHE P AEMEM. A TACHMN GXFHEBRANE TEEEHEE. X
NGRS EERTERNEDMN RO FRRE NIRRT LB WEX. BT IBXRH FEX
F ARKOEEEHIYHAREREBETH . KERTEE . BHBRILTSHES.

1 HBER .
RN TFEAEAENERANBRRERFFRGCEHEF R (N21°54'41"~21°59'50", E101°00
06"~ 101°13°02") P73k 600m., MM A EFHE 21. 6 CFFREAR 1.600mm, TRAPUEBHEETN

R, AXBAMERWEERSKE.SETFIHTRHEG~5 AM . WEG~9 HIH FERFU0~11 A
MIMELF (12~ 2Flfﬁ)sﬁﬁﬁﬁkiwﬁ%flx-{ﬂw%%&m%ﬂﬂﬁﬂﬂ%kﬁi.lﬁmﬁzﬁﬁ?@ﬂ
STMPFEBHETRBEAIBED . ZEXEEFEU IS IO REFN B EMRIER.

L1 TR E RS

F 19974 11 BB URET 1998 1 AR H2R ARG S REMER -BMRFHEE
Fibk.1098~1999 E4E 2a M BR.2000 EMHETEE AKX MEFEFTHY . HEYBRRAREL S,
HEMII~12 ARBH(ETFENEERNKERT AN 418 BEREFNAEEY . KF 3 ARK
KR4 At ER.c~7 AHKBRE. 10 ABRE. EEMNPFZENBTRAY.ET N1 AfH
EERROE & ARA BB 0BT AR 3 ARRAEE. T4 AGBUER. UEHE
B ] 7 — 4,

1.2 NTFTHED{ZEM

1993 FHEBEHBRATHEABEAHEYEMETCHRBFREENOREK SERE I ~2 K. {1
HFAE I RV EERRSE RSP ORI IR EXBETRMABLUAS Y EEBEE -5,

1.3 B A A

Ll % BB (Pometia tomentosa) M1 £ 1 3 LB (Garruga floribunda var. gamblaid) XX RZ M
% OEYRHERLE BRERE S REETFER RS AR R BEIE S R,

2 MRAE
2.1 HHmRE

IR AR T AR IR A EREBEN 2HTERMAF L KR IS ED
9 4 30x 30m® B9REM . SR K MBI RE b ja) BE B 200~500m A% R R B E T R EEY 50m. 3 A
FEEE O MBS HER— AR HIKE b 20°,

2.2 H#

AN ELE EENERAPEIDESH ISXIm PWAREF REENAN 2 ADEFFERXNA
HERS N IM(TF—PRAMERA 2 AMHH/IENFERE . .BEMEUFER 0N FATHERRER
BB+ MR TT(HI00X G 30mm)Y PATERURE BUREFEE R TR 0~10em FEEFAHA T HALE.

LGN SHPEENFEFAHAHAA.7 H10 BRI AR & 2588 w17 B8 0L &) B —
W EEHE T RFHERE 0~10cm,

2.3 hYamnEE




L 3 AR e {5 55 - P U KR 49 28 R AR AS (8] + s R0 A O 20 1 e s 4 1R B0 B R O 133

FHBER P RBE BRI RA Tullgren ¥ 8 #7175 B & B R A Bearmann R B 817 7 B KA. ©
W iE AR Daniel VP XRE RS ERRAEHTIELEE. KRAHY T ERERBITER 0~ 100m
BELRP.BPLTKMEOHTHE.

3 &R
3.1 AEEHAARET T HHDRE LT
SAARERMERT . AL ELHHSETHUBANNIY M EERES RREXATHED

R, IR KRB B L. HIRS AN R BCREEE A R R N SRR T D55 A A 0T K D L A A M
(XRZHAHYRBFEEIRBREMERWE D.

765001 a W24 A F M 5000 b +#% b b 6000 c W Rainy
= Annual total mean ¢ " Hotand dry 3 5000 +
g 33001 24 months) ) 4000  scason
&, 4500} b 4000 - 2
= ' 3000 1
*;-' 3300 b a ab b
g 2500} a s 2000 b a
S1500f ,b 2 P 1000+ 3 a
B a I
NPT § r% | : iis; Kl §
= WME % &% ME X % M R Bd
o Springtails Mites Nematodes Springtails Mites Nematodes Springtails Mites Nematodes
_ESD‘DO'd#iH* b 6000r =« 3 p b
E TOO0 | Foggy and cool 5000+ Foggy and cold
- 4000[ o PBRE
Shifting cultivation
30007 HF B
20001 Cardamom plaatation
1000+ & . P
. 0 Rainforest
ME W% & WME WK £
Springtails Mites Nematodes Springtails Mites Nematodes

1 HE SMAZHAEIELBMNHZTHTERKREE

Fig. 1 The comparison of individuals of springtails,mites and nematodes under three types of land use
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Table I A comparison on soil bulk density and water content( ;) among plots in different seasons

ENE THRE i FHFE
% &Y Foggy &. cold Dry &. hot Rainy Foggy & cool
Types SBD SWC SBD SW( SBD SWC SBD SW(C
(g/em?) (%) (g/em™} (%) (g/cm?} (%) (g/em®) (%)
& # Rainforest 1,18  25.3 1.0  22.4 .08  34.8  1.08 24. 5
#r{- Cardamom plantation 1.2 21. 4 1.2 15. 3 1.22 28. 8 1. 14 22.7
JI18} &k B Shifting culuivarion 1. 24 4.3 1. 3t 12.3 1. 35 26. 4 1. 29 20. 5

* SBD T A K Soil bulk density. SWC  + & KB Soil water content
%2 AEADEBTNIERAAREETSSEEE LTS TRUE

Table 2 Comparison of soil organic matter, cations exchangeable compasity and nutrienis coatent in the 3 plots

3£ 4> & B Nutrients content
o ii‘i O TN TP TR AN AP AK
Type (m. e/kg) < . . . . .
matter (%) (%) (%Y (pg/g) (ug/g) (pg/g)
" H A Rainforest 3. 38 14. 85 0.241 0.052 1.588 193.3 9.518  75.12
b F 8 {= Cardamom 2. 91 8. 976 0.198 0.041 0,822 151.4 6.267  66. 24
¥ Kk e Shifting cultivation 2,12 7. 48 0.144 ©0.024 ©0.583 101.2 3.051  89.7
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Fig. 2 The comparison of seasonal change of animals among different land uvse
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Fig. 3 The relationship between soil bulk density and guantity distribution of the animals
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