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MACROMORPHOLOGY AND MICROMORPHOLOGY OF COASTAL
PEATLAND FROM K,4.PUAS/BARITO AND KAHAYAN RIVER AREAS,

CENTRAL I'{LIMANTAN

F. Lusianar, Widiatmakar, S. Hardjowigeno?

rPostgaduate Program, Bogor Agric. Univ.. Jlr Memnti, Kampus IPB Damaga, Bogor 16144.
TNDONEStA (r.enN20!1214)j!g!91)

'?Dept. ofSoil Science, Fac. OfAgdcultue & Centef for Wetland Studies, Bogor Agric Univ., Jln
Meranti, Kampus IPB Darmaga. Bogor l6144,INDONESIA

SUMMARY

This study was carried out on maqomorphology and micromotphology ofcoastal peat ftom Kapuas/
Barito and Kahayan Rivet areas. Central Kalimantan The study consisted offield observation, physical

and chemical laboratory analysis and miclomolphological observation. The profiles consisted ofOa
and Oe horizons in the organic soil material and Cg horizon in the mineral material The degree of

decomposition oforganic material vades Aom hemic to sapic The textures ofmineral matedal are clay

for the soil in Kahayan River area and clay to silty clay for the soil in Kapuas/Barito River area. The

soils ftom Kapuas/Barito River area have higl1el fiber content, exchangeable bases, base saturation.
N-total and P-available compared to tlrc soil from tbe Kahayan River al€a Micromorpl'tological analysis

indicated similarity ofsoil properties inthe two areas, especially in the relative position ofmineral

material to o€aiic material and excl.eted material. The different micromorphologic characteristlcs wele

in fine organic material textulle, size and quantity ofihe excrcment. The a]Lalysis gave ar indication ofthe

existence ofmoder fomation in the organic material and clay coating character iD tho minelal material.

I(el,rroldj.' coastal peat, macromorpholo gy, micromorphology

INTRODUCTION

peatland is one ofthe marginal lands in which its chancte stics and potential need to be lesearched

intensively. in the context ofnational food requircment. This land has variable charactei stics related to

lts environment and fomation factorc. coastal peat is generally developed in the alluvial fotmation. In

this environment, soil formation in an alluvial deposition is influenced mainly by river water quality and

discharge, topography, marine condition and type ofvegetation. Previous research (CSR' 1997) has

indicated that coastai peat has variable macromoryhological chamcter Midomorphological obsewahons

on peat soil, up to now have been a low prioriry. Accoding to Bullock e/ a/ (1985), micrcmoryhological

stuiy relates io soil genesis, so that soil characteristics need to be recognized first This research aimed

to discover macro and micromorphological characteristics ofcoastal peat in Kapuas/Barito aod Kahayan

River aieas. Central Kalimantan

MATERIAL AND METHODS

. :. fesearch was caried out on coastal peatland in the area ofKahayan and Kapuas/Ba to Rive$ at
'-.: ::.a ofdevelopment ofthe one million hectare Foject, Central Kalimantan Three soil profiles in

l.::r:n Rir er area (KPL| KPL, and KPLr) and thrce soil profiles ofKapuas/Barito River area

a l - . 3PL. and BPL,) were studied. represinting soil with peat thickness of 20 - 40 cm, 40 - 130

- : .,::.: lr l - i00 cm.
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Micromorphologycal Prcpefties of Fi e Organie M.rteriaLAganic soil matorial types classified
accordi ng to their degree of decompositjon could not bc related to those detemined by fiber content
iualysis or m^cmmolphological obserr'ation. Despiie this, thc decomposition chancteristics could be
identified on thc basis of their content of fine matcd al. The morc de.omposed material was erprossed
by the darkness ot' groundmass resulting ftom rclease ofpigment.

Micronorphological Etpression of Codrse Oryanic Materful. P.oot lesidues are characier-ized

by a thin epidemis, without cuticule (Fahn, 1982). and with a rounded fofm in doss section, which can

bc seen by its high inledercnce colour Leaf residues are characteized by the presence of parenohyma
palisade cells. Stemrcsidues are chancterized by thc outer epidemis.

Comparison of Micromorphological Chffacteristic of KPL Vs RPL. The l atios of coalse organ ic

material to fino organic mateial (c/f ntio) on KPL samples atr: genemlly h igher than tho BPL samples.

Finc organic matedal texture and colouron BPL samples werc more varied, while the texture and

colour offine organic matctial on KPL samples lended to be more unifoml (Fig 1).

B, Mineral Basic Component
Frequency of Basfu Minetal Component in Soil Oryanic Material.Ftequency of mineral paticles

identified infall thin scction samples was low, between I to 57o. The real frcquency is supposed to be
higher, because the soil horizons have high ash content, varying liom 1 .50 tQ 25.),'7 Ea.

Relative Chronologic Interpretatio .me r,ppearancc ofbasic mincral material could be classilied
inlo r\ro typcs: (i) pal1 ol thc mineral basic components appear wel l sorted and fresh; these laots
jndicate that thc mineral material is deposited more recently compared to the existillg organic matedal;
(ii) the otlc1 part of tho mineral material appoar obscurcd, chanctedsed only by the weak birefiingence
in ooss polarise{l light (XPL); liese ]n ineral natedal are covercd by organic material, indicating ftat the

decomposition ofthc covering fine organic matedal is morc Iecent than mineral deposition Thesc
rchtivepositiolr couldbeintoelcted in teln.' ol lclttivc chronoloSy oftheploccsscs of rnillelal dcpos ili(nl

and the processcs ofolganic rattcl decomposition- Both of the two kiids ol appcarance ol 1l1incfal
matcrial relateci to thcir felative position to the line matcrial, exist coincidently' both in KPL and BPL'
These lacts indicate that the developrnent of organic material io both arcas is affected by dver tmnspofied
rnatodal, from past to present. This mcans that the characteristic of organic soil on this area is closely

related to the charactedstic ofthc rivers' kansported matedal.

Figure l, trlicrunorphological characteristics oforganic soil material from Kapuas /Barito
River areas (A) and Kahayan Rivcr areas (B). Fine Organic Material (FOM),

Plant Rcsidue (PR). ver.tical section,10X.
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1 .

2.

3 .

CONCLUSION

The pedors in the research area consisted ofoa and Oe horizons in organic soil materials and Cg

horizons in mineral material. The decomposition degree oforganic soil material varies fiom hemic

to sapric. The textue ofmineral soil material are clay in Ifthayan and clay to silty-clay on KapuaV

Barito
Soil chemical properties in KapuasBarito fuver area are bettel than soil in the Kahayan River

area. This is i;dicated by the higher amount ofexchangeable bases and base saturation in BPL

than KPL. These better soil chancteristics were related to the quality ofthe water in the river

tmnspoft ing the material.
Micromorphological analysis indicates s€veml sjmilarities betwe€n d1e micromorphological chamcter

offapuarearito niver area and Kahayan River area" especially in the relative position ofmineral

matJal to organic material, excremental pedofeatures and micromorphological characters ofplant

residue. Several distinctive cha€cters have been found in the amount and position ofexcrement

pedofeatures and fine organic material textue appearanc€. Even so thereare no specific major

processes, this analysis indicates moder formation on organic matedal and clay coating on mineral

soil material.
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APPENDIX B

Physical and chemical characteristics of BPL and K?L pedon at rcsearch location

Depth
(cm.,

Hor Colour
org-
c

(%)

Fibcr
(:%)

pH Total
Base

CEC BS
(:%)

Texture

PEDON BPLI

0 -  2 8
28-34
34  65
65 94
94 1.34
134-  160

oa'
ou.
C8,
CB:
cgr
cg1

l0 YR 2/l
10  YR 2 / l
l0 YR 5/2
5 Y 5 / 1
5 v  4 t 1
5 Y 4 / l

43.4
45.3
9 .5
7 .8

5 .9

l, l  (sapric)
8 (sapric)

4.2
4 .5
4 .8
4.5
4.2
3.6

7.56
1 1 . 3 0
5.85
9.08
t3.52
t'7.23

92.t6
i36.70
28.20
2',l.93
26.07
30.32

9.',/3
8.25

20.'76
32.51
51.83
57.68

clv
Clay
Clay

Siltyclay
PEDON BPL2

0 -  3 0
30 62
62 -',78
78 94
94 - 116
1 1 6 -  1 5 0

ou'
Ou,
Oe

C8:
Cg-

1 0 Y R 2 / l
I O Y R 2 / I
5  YR 2 .5 / l

r 0  Y  4 / l
l 0  Y  4 / l
4 y  4 / l

54.6
53.4
53.1
10 .8
9 . t
8.9

i2 (sapric)
I4 (sapric)
30 (hemic)

4.0

4.3
4.0
4.0
3 .9

11.35
12.31
r 6.01
18.07

13.91

I 13 .55
i05.46
r20 .14
27.66
24.47
25.2',7

10.09
11.6 /
13 .36
65.42
63.93
55.07

Clay
Clay
Clay

PEDON BPL3

0 2 6
26 41
4',7 - 60
6 0 - 8 8
88 t38
t 3 8 , 1 5 5

165 - 200

oo,
Ou,
Ou,
ou,
o " ,
o".
Oa
Cs

5 YR 3/2
r0 YR 2/2

7.5vR 3/2
10  YR l / 1

7.5 YR 3/2
7.5 YR l/2
7 .5  YR 3 / l
2.5 YR 4/2

55 .1
55 .6

26.9
24.8
10 .6

6 (sapric)
8 (sapric)
8 (sapric)
l6 (sapric)
32 (hemic)
20 (hemic)
I I (sapric)

4 .3

4.3
4.2
4.2
4 . 1
3.',7
3.6

5.07
6.01
6.79
'7.34

8 .51
8 .15
'7.t6

3.63

1 2 . 1 5
11 .40
t2.4',7
14.08
17.34
16.63
) 7 . t 2
r5 .60

I 10 .7
87 .18
87.03
100.67
1 1 1 . 3 0
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