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Abstract The study was aimed to evaluate effect of soil animals

(soil mesofauna and earthworm) on thc decomposition of plant

litters at different land usc areas in Gunung Batin, Lampung

Province, South Sumatra, lndonesia' Tl"': plant litters were taken

from several land use areas, i'e' bushes' cassava' rubber' and cacao

plantation lands at Gunung Batin' The decomposition of plant

litters were studied by taking soil cores ol 100 ml for mesofauna and

square box 25 cm x 25 cm for earthworm' The results showed that

the number of soil mesofauna were higher in bushes than in other

land uses, while the earthworm was in the cacao area' The rate of

ptunt littcr clccomposition was the highcst in the cacao plantation

land, and had a correlation to the number of earthworm' Therefore'

in the cacao plantation land, earthworm caused decreasing of C/N

ratio.
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Introduction

.fhe importance of the rois and function ol soil animals werc recognized in the soil

formation and titter dccomposition (!ler., 1982). Dccomposition of plant litter has been

studied in various loc;^tions,from arctic to tropical regions. These detail was introduced by

DrcKrsoN and Puctt (1974). C)n the decomposition of lcaf littcr in the tropical forest region

was studied by ANDERSoN er a/. ( 1983), Mnlsut"toto et al. (1999) and Nrswert el a/' ( 1998)

for mixed lcaf litter. There are rather few studies on the decomposition rates for individual tree

spccics ancl thcre is rathcr littlc inlormation conccrnitrg lhc rolc anrt importancc of s<lil animals

on the litter decomposition under different lancl usc in tropical region' ln the present

experiment, we studied the role of soil animals (mesofauna and earthworm) on the litter

decomposition under different land use areas in Gunung Batin, Lampung Province, sumatra'

Indonesia.
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Study Area and Methods

L:."jt-"*:'.:1..^r,tyy ul:o,^Gunung Batin was tocated at north Lampung
S to 5" l0'S and lM'l9' E to 104.34, E), Lampung province, South Sumatra. Therrof the arc:r rangr:rt fronr 450 m ro 5(x) m above sca levcl. Thosc in the middlc tcrraccrs: for thc cultivatcd lantls, plantation lantls snd other lands. The studying *itcs arc thr.:

uocd lands, i.e' Bush, Rubber, cacao and cassava plantation rands in this location.
Elftl. of soil animals: soit animals wcre collected from a litter and soil layer (0-10 cm).nrfagna were studicd by. taking s<lil cores of 100 ml (with a stainless stecl tube,ld in area and 5 cm in high) from 5 plots at random in each study sites. soil mesofaunad eores were extracted with Tullgren Funnels during 48 houn and fixed with 75g6 alchol.flirwms were collccted by hand sorting in quadrates of 25 cm x 25 cm square on soil from

floG' at random in each study sites every month, The numbers of soil mesofauna andrirmwcrcsttrvcvctl irtIhcrttrr.lysilcstluringJxrirxlfromApril l9t)lltoAugusl Ir)9g. llul .eJ April wcrc l)lclnlralttrttt rrtlrvcy, Arrrl, wc hlrl u colu;irlcrlliort ulxrul rchrlrotr lo rrrril

-d Jrpulrrt i()lt un(l plurrt 
- 

I il t cr rlccorl 1p115i I j.11s.

rcnt of litter dccompo$ition: rrlarrr littcr decomposition.was stucliecl by measuring thc
of c/N ratio crf plant littcr in litrcr bag. Newly fallcn lcavcs of lhc rubhcr, bush, c.c..t=va were collcl:tcd irr cach study sitc on April 1998 und wcrc usctl lilr tlrc dcr.rrr'rosi-cdy- I-eaf materials collected were air dried in a room condition for a week. Then, lealrsrnplc was put irr littcr bag ( l0 cm , l0 cm in nylon mcsh) and scl ()n lhc soil surfacc.rof litter satttpltrs ir'crc plittt'tl itt c;rclr llrrrrl rrsc ilrr.;r on Agrril lagg ,.rrrl llrr.n w(.r(, r.{}ll(\.t(.rl

rly urrlil August l')t)tl. ()rr cuelt surttPlitrg,ccasi'rr, lhc sairrplcs wcrc rc;llieatctl tlrrcc
in the locations. The samples were air dried in a room condition for one week and thenrdght was dctcrmincd at the ovcn dry base of 105"C. The rate of plant litter decomposition

;&ermined by dc,:rcasing of C'N ratio. The C (organic 
"urion) was determined by

and Black method. Total nitrogen was determined by Kjerdahl method.

ilcsrrlls nnrl t)ircrrlnionr

The sil ol the study sites is called .'Red Acid s6il', that formed with large area of theG in south East Asia. The soirs rose rapidly the potentiarity of sustaining .fertilc,'v t,vrlr.lrqrr!J vr suD!4tIuItB Ierlllclim' after they arc opened to cultivated lands. Annual precipitation in Indonesia is morelan mm and seems to be enough for prant growth and habitat of soir animars. But, th; 
I

t b clearly divided into dry and wet seasons, and heavy rain is concentrated in the verypriod in the wet season. so that, the water contents and organic carbon of the soil is very

Table '. Some characters of the study sites in Gunung Batin area.

Soil tcrnp. Soil watcr
("C) contenrs (%)

Soil pH
(H,O)

Organic-C
(%)

Total-N
(%)

29-3'2
28-30
26-3A
3l-36

20-32 5.0
19-20 s.b
26-30 4.5
I l-19 4.7

1.89

2.9t
3. l4
2.33

0.05
0.14
0.18
0.10
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low in dry season. The other character of soil environments in this study sites were shown in

Table l. The volume of rain fall are 5.0-9'8 mm/day and the range of soil temperature is

relatively constant (26"C cacao site, 36'C cassava site) irrespectively of wet or dry season in

this area. Soil PH is low' too.

We surveyed population of soil animals under the different vegetation and environment in

this area. The results were shown in Table 2. Soil mesofauna and earthworm were surveyed

during the litterdecomposition period from April (for reparation survey time) to August 1998

(dry seasorr). The soil mesofauna collected during the period were classified into three group

of mesofauna, i.e. Acari, Collembola and others. The population densities of mesofauna and

,jarthworm are littlc changed with different vegetation and soil environments. Acari were

predominant in bush area, and population densities of soil mesofauna are significantly higher

_ _ in the bush area, among the other land u2e areas. Densities of earthworm were the highest in

mcao plantation land.. This might be caused by the higher biomass of litter fall, lower

temperature and wetter than the other land areas'

Tnhle2.'l'hcpopulurionofsqil mcsofaunund"orthrrurminstuctysitcsrturingthcpriodfromMay'98to
Aug. '9E.

:iln""t Month
Soil mesofauna (ind/100 ml soil)

Acari Collembola Othcrs Total No.

Earthworms
(indlm')

Bush

Cacao

May
Jun
July
Aug.

May
Jun
July
Aug.

May
Jun
July
Aug.

179.90

35.05
28.04
44.37

42.06
44.37

53.77

t 8.72

46.76
5 1.38

30.35

86.43

23.34
30.35 -

60.78
I l.7l

53.33
9.32

67.79

l8;t2

?5.73
I l.7l
I l.7l
2r.03

ll.7l
I l.7l
9.32

I l.0t

14.02

2l .03

63.09
44.37

44.37

12.74
70. l0
46.76

9.32
4.69
ll.7l
46.76

4.69
28.04
I l.7l
ll.7l

4.69
2.tl

95.81
39.?5

278.M
77 tl

165.93

109.85

77.11

ffi.77
77.t9
86.51

1

63.1 6

9t.13
51.38

loq I5

42.O5

51.69
2t9.70

95.83

58.66
48.00
48.m 

"'
26.66 '

l0t.30
96.00
74.67

106.70

2t.33

t6.00

32.00

16.00

32.m
80.00

Cussava May
Jun
JulY
Aug.

Table 3.

Sitc untl April ")8
littcr (S/m'lm1nt!)

Ilush 100.80

l{ubbcr 498.56

Cacao 963.36

Cassava 96.00

The mass of fallelr litter per month in this arca.

Muy 't13 Juttc '9ll July '99

(g,/m',/month) (g,/m'.,'month) (g,/m',/rnonth)

89.60
579.20
648.96

97.60

75.M
596.48

654.40
80.32

E6.40

56 L('()
I ll6.rt0

83.20

August'9ll
(g./m'/rnonth)

91.28
57().(n
63tt.40

95.6ir.
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Ibrqrltsofthemeasurement<.rfamassoffallenlitterandthequalityoflitterduringthe
*p6iod (drv season) ; il;;'* werl s!ow1in t::i"-:?lil :::t:-:"ff:.":i':T:
IH;:t"#;";"; the period. euaritv of lear litter mav.be related to the

rflitv of each tr." ,p""iJto the soil org"ni'-"u"h as fungi' ba;teria and soil animals'
-- ^^+l-- oatinrr

ilffi;;;;";; ,;"i litrcr was decomr,,osed by the earthworm's eating acttott

no- 1990). The structurai p'op"'ti"t of leaves reflect the- qualities "l T:^t ]tlt:t"ll
ffi,J#; ;;;";;., and may be related to the palatabilitv or leaf litter to soil

*- Thc results showed that the raw material of cacao leaves had a good quality such as

^ ^^:l --l-'rlc
retio, low lignin and t'lgt' ptot"i" content than the others' In this case' soil animals

to tbe sources with lower i/N 
'utio 

of the littir compononts' The changes in C/N

,&o"th decomposition of leaf litter were shown in Table 5'

bg6orc/N ratio "";;.;;;;;;;u"'.on*,l" 
to:: iilo:.":]":::::f::"ii:::T'i:";

ffi';;, il;; t"u-u". tt,,n the others. rt misht be caused bv quarities of raw

rfoIofcacaolcat.,l.hcrlcconrpositionoflcaflitterisacomplexprocessregulatedbythe----^+".a onrl

:ff;#';;;;;;-, physical environmentar factors (soil temperature and

and resource qualitv O"rtt**' Ie74; Tereon' ing0'1t t*::]llt:I"-':,,:il:
:#":r:;;,ffi; *,n"".n the decreasing of c/N ratio of liuer and rhe number

mfauna and earthworm in this sampling sites, except the number of earthworm in
^^ --,r lurch

ffiffi;;';;;;."*"t study, high densities of earthworm in cacao and bush

ixrlv decrease. the crN ratio of leaf litter in decomposition processes' The decreased
^-^--.:- +L^

ffiff;;;;;. indicator of the rate of decomposition' on the contrarv in the

lcforest:;oil'collcmbolaan<lacariwcrcnumcricallyabundantandmight_c':rltrihutct(),/f,I --ri^ ^f
ff;ff::i;*'ii'* (Meursss, le75). rhererore, the decreasing or c/N ratio of

ld bush lands were ""r*J 
of e"rthworm action, and in the other lands were none'

^-..1r. mioht hc

tr*H, #;.il;n ratc in thcse sires were cassava fields. Thcsc rcsults might bc

rilro the low population dcnsities of earthworm' High soil ***tutT.^Ti]:::: 
:?tt::

r might cause the fo'""" oi tu"hworm densities' And there were lower mass of fallen

-dpourqualityofleaflitter.sothat,wecanbeobservedasthepoorgrowthan'dsmail

S, Mtrlstltttrtlo c, d/.

Tablt 4.

Hfu Lienin (%)

4:.07
I1.57
2t.10
2e.19

T-le 5. Thc changcs of CrlN ratio in lcaf litGr during the decomposition process'

E
Eb
b
fn

E
iF
b
b

April '9tl
ciN

50.1 3

29.60
4l .91

2e.54

44.16

27.90
29.39
29.00

37.93

20.06
27.16
28.32

37.30
19.15

26.61

19.1 5

36.38
18.04
19.91

18.04

May '9li June'98

c/N c/N
July '98 August'98
c/N c/N
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Table6.CorrelationcoeflicientofsoilanimalswlrhthedecreasingofleaflitterC/N
ratio.

Leaf litter C/N ratio No. of earthworms No. of soil mesofauna

0.69"
0.37

0.90"
0.26

"significance at 1 % level'

of bodY size'

Conclusion: The rate of leaf litter decomposition was high in cacao plantetion lands and due to

thehighcstinpopulationdensitiesofearthworm.Thenumberofmesofattnawasrrotrelatedto
decreasing of C/N ratio in all of the study ares in a tropical region, Gurrung ll:^f in' Sumatra'
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