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OM THE RATE OF WO LITTER DECOMPOSITION IN DRY
EVERGREEN FOREST IN THE NORTHEAST OF THAILAND
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ABSTRACT

The srudy on the woad litter decomposition wae carried oul in a dry evergreen forest
at Khon Kaen University Farm al &am Plirom Dam, Samples were collected from six individuoal
trees, and were kept on the forest Moeor. The weight of samples remaining on the foor were
measured nearly one vear interval for four vears. Four samples among six lost more than 93T
af their weight and the other one Llost 43T, while tie remaining one losc only 39%0 during Toor

vears, The rate af decompasicion and facters connected o ihe rate were discussed.
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INTRODUCTION

It Is known that large amount ot wood
litter is accumulated on forest oo of mature
farests in forms of dead hiz bBranches and
stems, [n the forest scudied, the amount of
big litter accumulated, i.e, big branclhes aind
stems litter was 1004 /ha, while that of small
litter such as leaves and small branches wus
6.7t ha (T Tsutsumd efal., 1985, T s reporfed
that the arnount of coarse wondy dehris ranged
[romm 6 te 269 §7ha for intact temperate foresls
(Harmon, M.E_ et al.1986). Though there
1% wide range of variation in the amownt,
it is cvident that a Lot of wood liter s accu
mulated in intact forest, 1 is also reported
thut the amount af dead woed licter is in the
range of 10-70 t/ha in various {orests [ Yoneda,
1986%, Those reports indicate chat che accu-
mulation of wood licter usually range o the
prder of several tens of tonsdha, no incact
mature foresl,

However, the scudics on che wood Litter
production and thelr decomposition in forests
are very [ew, particulally in tropical forest,
pecause the measurcment ol Lhose ilems s
quite time-consurming and laborious as well.
However, studies on wood litter are required,
because of its large amount of accumulacion as
well as ils impoitanes on cabon cycle in forest.
This is a report dealing with a preliminary
experiment on the rate of decomposition of
woad litrer in forest at MNectheast Thailand.

We thank Tor, Pongsak Sahunalu and
[, Pricha Dhanmanonda (Kasesarl Univer-
sity) for their helpful support on our feld
study.

MATERIALS AND METH(O1)S

The study was carried out in Khon Kaen
University Farm at Mam Flhreom Dam (Chu-

labhorn Damj}, Amphae Khon San, Changwat
Chatvaphum, 140 km west of Khoo Kaen,
dbout 800 m o elevation.

The study plot was set up in a natural
dry evergreen Toerest in this Farm and the
studies on biomass, mineralmass and prodocn-
The details of
the studied Torest had besn described o the
previows papers {Usotsum, T, er ai 1983,
Frachava, B, & Fsulswimi, 1. 19890

vity have been carmied out.

Annual mesn temperature s 232 O
{lowest monthly mesn is 19 O in Dec., and
in rainy scason, they are 24-26 C), and the
warmmlh wdes i3 217 © mo., Annval precipica-
licn is 1532 mum, and it concenrrate in rainy
sgason, from March to October, Koiotall m
dry zeuson, [rom Sovemnber (o February is Tew,
B0 mm., as shawn in Tahle 1.

Six suenple trees were selected, and 20 cm
lensth of samples were collected from brwches
af each five sample trees, and their diameter
wias around 57 em, For sample tree Mo?,
sarnples were collected Prom stem, and their
diameter wis 912 cm, though the length wis
20 em, same as above Fve, The oumber of
camples for each Smnple tree are 14-19, as

shown in Table 2,

After the measurement of weight ol each
cvery samples, they were kept on the forest
floor of the Terest with each sample number.
10 this study, fresh branches and stems, which
were collected from trees just wlter cul down,
were used for sample. The siudy scarted on
Ot 1980, and measured the weight of each
sample nearly one vear snlerval, i.e., Ot 1981,
O, 1962, Jan, 1984 and Dec. 1984, respectively,
The measurement of moisture comtent of

samples was careied oul for each year,
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Table 1. Temperature (°C) and precipitation {mm) ar Nag Phrom Dam
Jan  Feb Mar Apr May  Tun Jul  Aup  Sep Okt Moy Dec A
Temp. 21,2 21,9 258 25.6 250 248 247 234 215 224 M5 1K9 (212
Frec, 13 34 13 190 216 114 114 195 3400 |40 L] 4 1532
IKsuma, K. & Pairinera, O, 1983, Rel, Mo, [
Table 2. Characteristics of Saemples (length of sample ; 20 cm)
Swmple  Species M. of (TS Diry wit.  Densily
AT sample civh u glee
I Eueoecaria bicolar 17 552006 24r 61 0512004 W
T Excoecaria hicolas 14 liLa=th7 ST£145 05740003 5
10 Excoecaria bucolor 1 G,=0.4 25320 25 0412002 R
12 Tagerstroemia duperreana 17 G105 2834 48 O4u=0.01 B
15 Parancphelivim loogifolium 18 52404 197 26 B4Tz04 B
13 Dhipepyros costanca 17 S04 2244 31 (4R=N.01 B
B ; branch, 5 ; stem,
Tahle 3, Change ol weighl with time idey weights
Samphe o
N Tmitial Afrer 1 yr. AFter 2 yr. After 3 vr.  Afier 4 ¥T,
i,
2 wl.g 2dd=nl 73+31 125+22 5535 15+14
rern, % 100 7227 51+ n 2412 FE
7 wl, B QT+ |45 TRI=126 SCHMEHO 2hd+124 Al
rermain. Yo Lk TR+ 3 Siks 4 =11 4 8
141 wi. g 251425 Tal+£24 11A=248 Ih=lh a=10
remain. % 101 62+ 7 4+ 9 T 7 2+
12 wt. 283+4E L Ebh£37 150 10 T35 Az
reman, o Lk hh= 5 53+ 3 6112 17214
15 wel, g 197=26 1EL+27 141£17 121=23 115+50
remain, % 144 92+ 4 Tom 5 hl= & Al=19
18 wt. g 22441] 133421 E5+27 15£14 3= h
remdain. W 100 Gl 5 1E+10 ek 5 2+ 1
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RESULTS AND DISCUSSION
Yeighl Luss

The progress of decompasition in ferm
of weight decreasc with time is shown in
Table 3. The weight decrease with time as
percentage for initial weight is presented in
Figwre 1, using same result as Table 3.

M shown in Table 3 and Figure 1, the
rates of decomposition were rather high cxeept
of sumple e, 15, During four years, almost
of all marerials were lost for Sample 10, 18, 7
and 2. The remainings were 2, 2, 4 and 7%
[of initial material, respectively. While, the
rate For Sample 12 was liiile lower than the
ahove four samples, i.e..the remaining after
four vears was | 7%, However, the raie of
decompasition for Sample 12 Tor first, second
and third vear did not differ significantly with
Sumple I and 7. The difference in the rate
became clear on che fourth vear. The rate was
delindtely low at fourth year. While, Lhe rate
of decomnosition for Sample 15 was cxeep-
tiomaly low, and 61% of matcrial was still
remained after Tour vears. The rale was
particularly low on the fourth vear, and there
wis no progress of decomposition on the fourth
vEAT,

Though there was some difference in
the rate of decompoesiticn between Sample 2,
7, 10 and 18, it is hard to conclude that there
is the significant difference in the rate of
decomposition belwesn those four Samples,
because there was some deviation in the rate
within same Sample tree, Moreover, Sample 2,
7 and 10 are the same in species and sice.
Thaose four Samples are easily decomposed,
and are grouped inte fast decomposed. Sample
12 can be classified into moderately last decom-
posed, however, there wa: no significant

A1h
liws
R
)
£ ST
3 ™
= s
= R
=
=
E £ v
3
=
1] e -

FELT

Figwre L. Change ol well win Hirae tor zach Sample

40

1 3
L 1]
¥ L & &
H
& .
L]
¥ o B .
E
3
g H
|
il -
] el
o4 A
Sapdtliv Loavity. elew
Tigure I Helatfanship beiecen specific gravity ede L
intitial mazerial znd race of decamnpaslion e
rhree wears, as remaaing ralel for Sanpi e ?
4 |
L o
s @
i [ I 3
&
i
=
= 0 L] 'f
=
=
=
z -
£ L]
= |
=
»
N i L]
il
F 1 5 L&) il

Ihpireser, on

Flgure % Relationship perscen dinmeter of samole and
rale ol decempesinnn (oerer thoee vears, gy

remaining Talel Tor Saople Moo 2



216 Thai I For, 91 212-21% {190

differance in the rate belwesn [iest group during
licst three wears. Therefore, it showld be
caamined again on rthe difference berween
Sample 12 and the others. While, the rate
tor Sample 15 was very low, amnd il can be
classified o slow decompascd.

Fuactors Conneeled With Decompasition

The specilic gravities of samples ranged
fram .41 to 0,57, as shawn in Cable 2, ol
that of Sample 15 was 0.47. Thiz means thar
the speeitic gravity of Sample 15 is nat high na
moderare, and similar 1o Sample 18 which s
classitied into Tast decomposed. Sample 7
shows (he highest spectlic gravity, i.e 057,
while this was classified into fast decomposed.
samples 2, 7 oand 140 are collected Trom same
tree species, amd Lhers was no detinie diffe-
rence in the rate of decomposilion, though
there is the difference in rhe specific araviries
betwesn Samples.

Figuie 2 present the relatonship between
specilic gravity and rate of decomposition for
gavh sevenleen samples of Sample 2. There is
no clear relarionship berween above (wo.
Those results indicate thar the rate of decom
position does nol allectsd by the specific
wravity of wood litter, though there are some
reports showing rarher  close  relationship
between  above two  (Yoneda,efal 1977,
Voneda, 19860k This would be die 1o the less
difference in density among Samples,

Diameter of matcrial is alse one of
thig amportant factor which control the rate
of decomposition (Rayner & Boddy, 198E,
Harmon ef.al., 1986). Though there is some
difference 1o diameter of materials among
Samples of this experiment, however, there

wits 1o clear relationship between diameder and

the rate ot decompaosition, as shown o Tabl:?

"

and 2. Dhameter of Sample 7 was Biger
than the other, but the rate of decomposition
was fast. Figure 3 shows the reladonskip
berween chameter and the rate of decompo-
sition far cach sample of Sample 2. The rare
of decompasition is ol celaled with diameter.
This implics that the difference of diamorer
in the study iz pol big enough o change “he
rece of decompesiticn, Therelfore, 11 s Likely
Lhuat the size of the Sample was not the reawn
why thers 18 difference in the rate of docom
niosirion.

Thers was no difference in the cnviron
mental condition among zamples, becaws: all
Famples were kepl an the Noer of the same
loresl, The difference of the race of decom.
position would be attnbutable o the differene:
of wood quality. Sample 15, Pargaesbeling
e fodivm, 15 wssumed o be rather resistan
1o decompoesition,  Mesl of samples, except
of Samplz |5, were aitacked by some borer
and termite from the heginning of decompo-
sifion, This implies et palutabilicy of chose
barer and termice for waod Ticter difTer depen-
dling o species characteristics, and rhis dif-
ferenee must be one of Lhe elfective Cactor
af decompasition. Tn addition, it shouold be
kepl i momed that the material vsed in this
study was fresh, just after cut, o (his may
have some connection torche rare of decom
prsilic,

Rate of Decomposithon

MAus shewn m Figure 1, the rate of decom-
position changed with tme, 1n case of Sample
ab tust decomposed, the rate Tor thied and
[ourth wear were higher than thar for firs:
and secand year. The rale became higher

wilkt Lhe progress of decomposition, parrico-
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larly tor Samples 2 angd 70 The mas: com-

mondy wsed model Tor decompaosition was the
single exponential model, thar is, ¥ = ‘:’n--:'h;
Yo is initial weight, Y1 15 weight al iame 1,
tis Lirme @nd K ois rate constant of decompo-
gition (Harmon, ef ol 1986). However, it is well
known that k™" i nol constant trougliou
Uecomoposition, bul change with time. Usoally.
rhe rate of decomposition of bead filter s faster
at the beminniog, wnd decreaze wradually wich
Lime, beciuse materials change 1o highly resis-
it 1o depomposition with time. In case of
figure 1, “'k"* increased wirh time. This would
be due e e change of quality of wood Licer
such as moisture content, surlace area, hand

1iess, composition and so on. 1 is likely that
wond litter changed (o he favoursble tor
decomposition with tme (Yoneda, 1986), This
indicate that iz somstimes lead o overesti-
mation ol the necessary time for decompo-
sitiom, iF it 3% estimated based on the rite of
decuy ul the beainning.

The rate constant of decomposition [or
temperate [orest vanged Ffrom OOO0S Lo 0.5,
while many of them were in Lhe range of (.01
and 11.1. This mewns Lhat half fime are in the
range of 10 il 60 vears (Harmon, ef af 1986).
Ax shown in Figure 1, all Samples except of
Sample 15, losl their half weight after abour
2 vears, Rayner ef af (1988} alse summarized
e rate of decompaosition of wood lirter, and
annual race of weight loss was around 10-30%
tased on knowledge of input and slanding-crop
dara, The Lloss race of wood licter in Malavsi
Forest was 1% and 39% during 400 days
[Yoneds o of, 19771 The rate in those reports
are in pearly same range ol the presenr study,
Bt is likely thar the race of wood htler decom-

position is father fast in tropical forest under

cooperatinn of insect and termite. However,
the rate change depending oo various condi
tions such as size, density, mineral content,
enviranmental condition and s on. More
intensive study s necessary (o be able 1o com-
pace the rate of decamposition of wood litter,
CONCLUSIONS

lii the present stody, wood litter hagl
decomposed almost comipletely diring foar
veirs [or [our ameog sis Samples. The weight
|z during Gonr years were W8T for Liosp e ros
custorea, 95, 96 and 93% fur Evcoccaria
bicolor, 831% for Lagerstroemia duperreami
and 39% for Pararepheiinr foagiofim,
respectively,  Size and density of maccrials
had no connection with the rate of decompo-
sifignt, in this study. The contribution af berer
ang termite for decormposition was 30 remark-
ahle that paratability of thase animals for vaosd
litter weoeld he effective for decompositian.
Ihe rare of decomposilion change with time,
and the rate was higher Tor third and fourth
weir U Tivst and second year, Tor the samples

decomposed rapidly.
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