
Nearly half of (he ~ndisots «(3.1~) is used for permanent ~ping (~(Iy (ree ~).
On the other soils perntanen( crops represent t3.S.19.8~ of the data set. '-'ith the Ilo~( Val~
for the Oxi- and Uttisols and the highest for the wetland soils (mostly sawah).

The group indicated as S&.B group consists of annual crops aM two vegelalion types which

may be inlerpreled as fallow land: shrub and Impt'rolIJ grasslands. This inlerprelation is only a
first approximation. as some of the shrubland. esp. on the wetland soils may be natural. Figure
1.1.10 shows the r~lative composition or Ihe S&.B series on the three upland soil tYJ)<:s. Crops
are 14 % of the S&B series on the OKi- and Ultisols (indicating an overall crop: rallow ratio or

1:7. a very rough estimate). 21 ~ on the alluvial upland group (tenlative crop: rallow ratio 1 :5)
and 29% on Ihe Andisols (I :3.5). This ratios correspond with a IreM or increasing soil rertility
from Ihe OK i- and Ultisols 10 th~ Andisols. Interestingly. on all soils the area undc:r Impt'mlo
grasslands is equal to the area used ror annual crops. The ratio or permanenlly crOPI~d land and
the S&B series is lowest on the Oxi. and Ultisols (I: 2). highest on the A.ldisols (2: I) and
imermediate (1.2:1) on the other soil orders. "

Figure 2.2.1 I shows the average soil t: content of the topsoil (about IS cm) on vartious
soil groups classified by land use in the late 1980's. Histosols obviously have the highest C""
content. Based ondala of to~1 profile C storage of Eswaran t'l at. (1993) we ma) expect that
thc Histosols. which cover IO~ of Sumatra. contain more than CX)~ of ill 1:: stored in
Sumatral\Soils. T1\e Andisols and the wetland soils both contain about IO~ of C On the
ArIdisols C is intimately bound to clay complexes. while in wetland soils. the C is partially
protected from decomposition by anaerobic conditions. On the relatively fertile 'upland soils
(1IICcpli+sols) and the Oxi- and lJltisols. the C... content is 3.8 and 3.2%. rcsf}C1:tivcly. Thc

dirrc:rences between all groups were statistically significant in a H~st. Within the groups
"r':~cl\ccd. Iltt ~t"listic"lly sigllillC;\11I diflcrcrtCcs bctwccn soil tyf}Cs wcrc (tlt~rvcd.

Tile wetlaltd soils include human-made wet rice fields. The C... content of thcse managed
wl:llallds was below II,at or Iheir lIalural counlerp'arLS in Ihe sedge swamps. n'e widespread
practice of burnillg rice straw 31 rh~ end of Ihe cropping cycle and r"~ relatively young age of
these wetlands may limit ti,e accurnulalion of soil organic matter compared to I1atllral weIland

vegcl:llion.

III gell~ri\I, Ihe C,oy collIe III dccrcases from primary forcsi. 10 secondary l'orc~1 10 arca.~ uscd
for Iree crops alld the S&.B series. On Ihe major upland soils. the difference ill C... COlllenl
belweell1311d use Iypes is aboul 0.5% C. Alan average bulk densilY of 1.25 g clno'. Ihis repre.
sellls 10 Mg hao' for a 15 cln lop soil layer. Changes in deeper layers may be exJ>ccled 10 be
less. and the Iota I change is probably less Ihan twice Ihe change estimated form Ihe top layer
amy. all rhe Alldisols and Ihe wetland soils. larger differences in C... conlent are observed
berweellialld use Iypes. but Ihe smaller number ofobservalions makes comparisons less certain.
Polclllially. land use effects 011 C,oy may be more pronounced on Ihese soils as mal\ag~mclII redu-
ces file prolection of C... when Andisols are filled and weIland soils drained. 111e clearesl
I:xalllple 01' illleractions between land use and soil Iype is Ihe relatively low C,,", con~nt of

perennial Iree crops on Emisols: Ihis is largely based on coconut plantalions on sandy soils at

low elevalion.
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Figllrt' 2.2./2. Comparison or C.., or topsoil in the 1980's. with a darasel for S. Sumalra
frOII\ 1111: 1930's (Hardon. 1936).

span during which atmospheric CO: concentration increased by 20J; in this pcrio<l. from 0.29
to 0.35%.

Figure 2.2.13 shows the relation between soil pH and the average C... contenl of the pH
class. The data sel for the 1980's confirms a relation established in the t930'~, by 'Iardon
11936). No indicalion what so ever of a change in C is (oulld ovcr It 50 yc:lr f)c:ri(xl. llll'
l"'IIII,il1(;11 11;1':1 ~hc'w Ih;11 Ihc Ic'Wl~~1 ('...l:I",Iel1l C:ln I!(~ exr<~cII'11 ill 111(" I"l ':II'I~r ~tl 'o.fl !Irhow
;c I,II llr S.II rcdul:cd IIjolcll:il::l1 ac;livity m;IY !\Iow dowl! Ihc hrC:lk (!IIWII (,r Ilrl~:llIil' 1I1;II'l".
fl1ll:rl"~lillt::I)'. IIIll.'" ;1t::ril'ultllr:II rC~:lrl"h rcl"I"""1(;IICls lilllc :lrrlil";lliI"l~ III fll\' r;I"I~r ~.tl '0.11:
Ih'5 lIIay stimul..lt: brcakduwl\ of organic mailer and thus <:onlribute to crop I\.utrilion, but
possibly atlhe costs of maintaining the soil organic matter contenl. By selecting acid soil toleral1l

g~rl1\plasm, adequAte crop production can be obtained in the pH range 4.5.5.0, wil.h higher C...
levels (Ihis statement needs further corroboration).

A multiple li~r regression analysis of C,.. on pH. texture. altitude and slorle resulted in
heterogeneous regression residues (data not shown). The C,.. data were log transformed and this
resulled in more homogeneous residues. The resulting regression model is therefore
multiplicative inst~d of additive. The multiple regression analysis (fable 2.2.4). includes soil
plio texturc. altitudc. sl~. land u~ and soil typc. All Ihe~ (actors werc cntercd !;tcpwisc ilti6
the equation. The quantitative factors: pH. clay and silt. had a slope which differs significantly
(p < 0.00 I) from zero. The relative weighing factors for clay and silt are 1.4 and 1.0.
respectively. The regression coefficicnt for altitude (p < 0,01) and for slope (p < 0,05) were also

significant from zero. In this regression. the effects of altitude are studied separately from the
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