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7 SIS S OF A
ON ALLUVIAL sows oF moo::;?:-'?w“‘

T" NOtOhadipra‘wirol . 43 " ': itsins
RINGK A S“A N MEMSY Zun
sedjak permulaan adanja manusia dataran? aluvial ‘selalu mem ol e
hidupan manUSIt’:l. Hal 1m. dl;pbabkag mudahnja didatamzi ‘uﬁ\;‘;e%ang peranan, p e“.ti"BvdidaIavm ke-
gotjokan sebagai tempat tinggal dan untuk bertjotjok tanam. erbury dan kemudian karena ke-
palam banjak kedjadian tanah® aluvial mempunjai prod Ll ! Lo i e - PO
kan keadaan ini ialah bahaja bandjir, air tanah jan tP : 1u tivitas r}endgh.‘,. Faktor?
masalah kegaraman tanah dan air, pembentukan Ia & e daanaL. drainasi dac
T eat cly”, keadaan fisik tanah jang menjulitkag. pengolahan tcah, tokens e po
Di Indonesia tamah? aluvial bersama dengan ‘tanak? por:ac;?k a;ngtaﬁl:;s;?ke.na pasing stcut“laut.
i i ] ias i ut
djuta hektar. Ini adalah 23,59, dari luas daratan Indonesia. Mengingat hal i s m;ntlépa‘,l zlu_as 44,6
haris memegang peranan penting ‘dal b Ncrgmgat ‘hal ini)"akilitinals* {eiscING
ar kit ¢ penting za am pengembangan dan pembangdnan’ pertanian 'di‘Indonesia:
S\fat“ lasifi 3521 tentang tanah? aluvial harus dapat mempetlihatkan’perbedaan? ‘jang azasi jang
ada diantara tanal} 1tu. Pgrbedaan-perbedaan itu, jang menentukan kesuburan dan'' kemampuarhnja,
adalah aklbat. <.iar1 lfelaman proses -pembentukan geologinja: Oleh karena tanah? aluvial adalah tanah?
muda, maka. fisiografi. merupakan landasan, jang: sesuai . untuk  menjusun rangka Klasifikasinja. Dalam
tulisan -ini dikemukakan pula kemungkinan klasifikasinja: menurut/ sistim Klasifikasi "7th Approxima-
tion”. ) ‘ y bag by y od bloorts UL
Masalah utama terdapat dalam bidang hidrologi. Karena itu 'penekanan harus diletakkan, pada
pengelolaan air. Tudjuan dari, pengelolaan air ialah pengaturan pembcg,ian.dan pengurangan ; aif, baik
untuk memenuhi kebutuhan tanaman akan air dan aerasi maupqn_un/tuk;]'mempertahankan . kgadfaan
fisik tanah jang baik, penguasaan keg‘araman tanah dan{a‘ir,,‘pgpggm'lalian‘ ?agdjir. 'reklamasy\{\ul.a)at!’
bandjir, gambut, cat clay dan pasang-surut. Uraian, ini djuga , menjadjikan ;flontohz- bahwa, ;ebﬁfll.’f“
pengelolaan air dapat dilaksanakan dengan ' baik pemasgkan;ytelsnologl\ madju_ dalam bfftJOtJO tanam

seperti bibit unggul dan pemupukan _tidak banjak artinja.

-']'ing(" ménjebﬁb.
hil . jang buruk,

f ‘A] iyl s

SUMMARY ‘
il sl dver important ol in human
of ‘man alluvial plalns play an ever imp ole in humax
,,ground‘ar_ld later on yas-a‘:co‘pvqmept‘ place to‘set;tllewa'

_ Since the early days of the existence
ltlfe. First as an easily accessible hunting :
0 work the: soil to. raise crops. Of . S
i . : . Se
_ In many cases the productivity of alIuvxaldsmlstéi ?:(’)t e
yield of crops are floods, tooO shallow groun wathe: development
the formation of excessively .thick peat layerfs, T oood tilth, the influence © _ vl
ation’ Which énlintpratts. Ui developm;nt ot lalagr‘id area Of Indonesia, arle covetrrggutgyma Iido-
44.6 milli "o of the tota ; : jgnificantly con
soils :'u?d ntllllltlal Ogssggicafgss’or%ran:i? .5;:)/215. o alluvial plain soils should significanty = Since these
neslds. efforts in boosting its agriculeural produCtlgI?e- principle diffle rencleiegnégng th;glogigal forces
A classificati i oils s closely relat ification ©
soils arelaysglg:lcgatlt%réiroiii&g;l:;iisSin fertility and ﬁ : y or the classUiCt = iio
thz: govern their existence. Thersforle pgwsgﬁ,’@pszﬂ classification atco(ggl
e soils. 1t has been attempted 2SO o of the ared. =o . s
he major prolt))leems are lgi)nkEd with the hydroloBY /o d draifage. cos. Several examples
: be given on water m r |
a(:létrol or regulation, and reclamation O : .
Presented to show that the mtroductll)o ; tstablishe d mst'\{

ral il depress the
veral| |adverse ' factors that t
ternal drainage, soil and water salm.xtyi
s cat clay, soil physica

f tidal movements

Unless proper water management has ce‘ Lol oady 18 ‘ Aastraﬁa 0
% : L s oress, Canberfd g
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ctoi aarly: days of the ‘existence of ‘man ‘alluvial® plains ‘plag 40 - ..
ace the' early’ days of the ‘ex ' ; AR e
e iinfleuman life. First as an easily. accessible hunting, ground and, later o ‘Important
venent place to settle and to work the soil to raise crops. Many Prehistoricy) > 2 ¢y,
venient p “to this. In.addition to their accessibility the sojls of allusgd st
fa] o0

: i oint to t . [hel g
ni:alfeizill(ienzgslegst more so than their surrounding upland soils, al plalns
ar ’ .

The famous remains of the Meganthropus and Pithecanthropys were foyng in
raﬂtas Ri

lain of the Solo'River in Central Java and that of the

Was};::tc‘}at&e (fli?gl? zlt)nd low terraces,, fluvial and’estuar_lne deposits)‘,:'r}.u,_’hislgoty :

nesia, for example, bears many evidences of the promunence of alluvial plyng” * Ind,
of pofitical powers and cultural developments. The kingdoms of f.‘“fllaya in’ e ‘cinte“
alluvial plains of Riau and Jambi (Sumatra), Tarumar{elgarha.‘ In the al:Iuv1a'1 lain betjvsm
the rivers Tjitarum and Tjiliwung (West Java), Majapahit in the deltaic " plain Sty
Brantas River (East Java), and Kutai in ;the ,lq»wevr stream area Q‘f:_ ¢ _ _thg
(East Kalimantan), are just a few to mention. : e[

S N

€ Mahakap, Riy

. It is true that the productivity of alluvial soils is in many cases:low. This is e
several adverse ‘factors that. depress the yield of crops. :‘When man was.still primgi. §0
his needs, and population was, still sparse, therfa ~Was - no; necessity,. for ‘big... yields andn
diversified products. However low .the productivity of.the:soil was. it ’had!.b%n..,able B
sustain. a.-population. ., e dsinny ot sabodzag i oL i engt gy

* With the development of modern thoughts and the tremendous population’ presgiyg
‘existing these days -it' becomes compulsory to draw more andvmoreiplant'nutriénts from
‘the soil to support bigger and still bigger yields of many kinds of crops. Every harmfu] o
suppressing factor should be corrected, and every inadequacy in one or more of the

GLY R

‘productivity factor(s) has'to be filled. o ’ ugebrel gy
" Indonesia has considerable areas of alluvial plains, inland along’ big. rivers and in

large depressions as well as along the coast. It has been estimated ‘that ' 446" million
‘hectares, ‘or 23.59,, of the Country’s land area are covered by alluvial soils 'and their
associated organic soils (MULJADI and ARSJAD, 1967). Of these, 37.5%7, is"in Sumatra,
30.1%, in West Irian, 24.99, in Kalimantan, and 4.6%, in Java. The rest, namely 2.9%,
are scattered among the islands of Sulawesi, Nusa Tenggara and’ Maluku. It becomes clear
that alluvial plains should contribute a significant share to Indonesia’s efforts in boosting
its agricultural production. v oA A 1z

v Many problems concerning the utilization of these soils, . however, are still not
fully understood. yet. The ways. that will lead. to the.solution: of .the problems are far more
from being established. This paper is attempted to show the. various problems!that may
be encountered in utilizing alluvial ‘soils, and what  the ‘possibilities -are:if -theycan be
(developed properly. Since agricultural development i in fact an integral part of commi-
nity development, more so in developing countries, social and economical considerations
are of equally importance as technical computations. The author lacks . the. capacity t©
elaborate on “the social and economical aspects of the case. - Therefore ‘only the 'physi
matter and the technical implications will ‘bediscussed, -« ¢ oot o ol

!
:Ab}out“The Term ,Alluviap® . e

. There are two different usage: S e b i i ilrn o og
A iy L 1ges of the word = “alluvial”. The first meanin
PhYSI(.?gl'aPth._It pertains to alluvium, which is a general term for all ('ietrltal' '
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: ill water. Th
flowing OF stl . The term refers : _
young‘smls in flood plains and deltas a?gseii;rggtlgmgo._
- ess

,.O‘de‘}elop'ed-chafécteristits beyond those inherited' frof
rom

a:y'- 53 PRESY %
(s)(fnls “from alluvium'™ bt~ 't
construction and which have

n " )

10 VEY STAFF, 1951;  allavium dtself (

{URVE 1; JACKS, TAVERNIER':md‘BOALCgle fglst(l)\slu,?:l lfﬁelf;(IfSDA'SOIL
' - In_the 'soil classifica-

tion Jeveloped by the Soil Research Institute g
~ H Of IndOne 1n’ [, o) § .
fine rextured azonal soils. The coarse text onesia’ allivial 'soils are réstri
ur . are re
regosol, regardless of whether they were of a??u\fizlllsoilirgeil stricted " to
n

In this paper the physiographic meaning i
JEPRL - 1S em
AELE I e e
?é(zgre“in'common' némleglgoéhl.%"f'h 1967). In addition allu\fig.ll chﬁzs;fll]cagion I(USDA
: on, "NANIEY ko= Gio R Mb st TH&fore have only o
cla sified by qha_ract eristics to. theirppﬁy'sigfgarggilcicp'%solgtoig. "ll"l};[rﬁ{ore. alluvial so_ils/arey oft::
e i amon afil Jas i e e i o it ormin
Hence grouping them under one ‘common name may " introduc o distinct forming factors.
ideas about " their capability. ommon name- may . ALT0 uce confusing ot conflicting
 Thus with the te IR TN Loy bedimuus wlisrziliue, v L et o
i+ alluvial plains and ;i?uvia{l%ml soils” is merely meant ’soils that are generally, found
et vial basins . In the case of Indonesia it COmprISES all, kinds of
soils formerly qalled alluvial soils, hydromorphic alluvial soils, automorphic gle'iéd alluvi(:xl
soils (stagnoglei and pseudoglei soils), low ‘humic ‘glei soils, humic’ glei soils, organosols
saline alluvial soils, calcareous alluvial soils, cat clay soils, and a part of ’thegre osols
h?‘“ng clearly established evidences of being formed as alluvial deposits.'”[': SR

{
Characteristics Of Alluvial Soils -7 b B T R
12 1 among-iallu’viah soils  were - the result . of . varied
cogstrUCtlonal forces. These factors can be separated into ‘thrée ,g‘roups:~~thefsourceiof the
materials" that” built up the plain, the transportation’ characteristics, and! theenyironmen-
tal condition under which sedimentation has taken place.” 'The first * factor - determines

ke up, and: the 'physical\pr'operties of :the sedi-

the initial chemical ‘and mineralogical ma ) P :
“alters the soriginal characteristics: by various Ways,

ment. The second factor modifies or tk I ics: by )
as the 'mechanical differentiation of- hegparuycle»sxzee_;and shape distribution. _selective
and partial: solution’ and'grinding of the composing pgrgcl’es:thegeby- alterm_g\thelrsshapes
(roundness and sphericity) and reducing their sizes, mixing mate.rlals from‘dlyff;ren{t;sggrcl?s
or mixing transported materials with bedding materials, and brings about a'c ange in the

upon the dura-

ratio of light to heav minerals by the process of : elutriation. Depending ! i

tion. and .gattem of t¥ansportati0n, and uponvthe.-:chemlcal composition of %1;3 ;t.ra.nspomng

water, .other more intensive ‘]terations might :s well take place such as oxi ;l;lo;:l e(rc:a)lup :r-

or not with reduction); carbonation, hydrolysis, hydratlon, 19r; e’)l(”ch ant%e;,r danfacrtlgr -pertgi -

o eXhénge becween, the transported 200 beddlng mz;zm: '.levele of grbund water an
a . ., L 1 av , ‘ )8 { j

to elevation, relief position (or. energy env1ron_ment), age, level O B0 ™ drainage

i 4 condition, 1mitid
its seasonal fluctuation, mact

102 It has beén ‘said that di.fferencesr

d micro climatic _ . ‘
it density and uniformity), marine i |
ndroachment of sea

evelopment (integraticts .
the form of depositionpin sea water an the subsequent spbsurface
and vegetative cover. . oy i
ability of these soils

water and/or tidal action through estuaries,

. : ine the ca
The characteristics exhibited by alluvial soils determine the p Al pution’ o the

. ‘i far  The' shape
for agricultute, 'sometimes by sedimentologlcal mferfencz.xfmple mpay to a certain extent
Particles related to the distanc® and mode of trayel, ﬁr“ h sical and chiemical actiof .0
Imply’ the ‘readiness of the material to change UneE: ; cla%eyfor had taken ‘place, coptains
.‘:a;er. The 'site quality where .sediméfntat‘ion ":15 'ViaF':éOil's- One of them] b gydr()&
‘Prominent  part of ems of managl ils. UI® astal ‘plains and act
LOgy, inclu'dtingai;a(;f gtol:,eerﬁ;ogili'ni and acid c1aY f°‘“?3.‘,‘°.“f”-“-c-—°f~~’ 2 e
eat devi ‘ . 1ot BT
at"development in’ backswamps:
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L el Therefore the criteria for, classific, .

hould ~ include’/non-soil” elements. The, following groé‘t{f)n |
§ a reconnaissance basis the pmblems»e“mllntereg"i‘g -1.

Classification of Alluvial Soils.

" Alluvial soils arel in:_x::t:
‘ icult aluati
and agricultural ~evalt |
seems gto be sufficient to depict on
alluvial soils. N

I Inland alluvial st {

' 1. River plains ¥ il al (roel Fofl Uol slongated basi
- , U e flat relief of frequently it acquires an elongated basin-like g
a. Elor%%rg?l:tfgg: 'side by, its upland and: by the patu;_al levee of the river ¢ ?ﬁ:
. ?héf' seasonally flooded if not protected; especially in the basin-like plajns the
A ' s become more serious by the additional ponded rain Water:

iodic inundations, b : i F,
g:;ﬁ)}?cicv;:llé[; table is usually moderately deep but it may becgme shallower when
“the river bed got sufficiently aggraded as to make the river influent,

. b. Soils of high and low terraces: step-like relief; well drained.especially t.h‘? higher
' " laying parts; free from floods except the low _terraces which  are ”occasionally
h flooded during“tex‘t_'re’mely"Wet wea;t.her‘ conﬁddmon.- o bon tale .

" 2. Depressions BT i S R , _ ¥
They were former lake bottoms or sedimentation basins receiving runoff from
their surrounding highland. Lake bottom soils (lacustrine soils) are originated
from subaqueous sediments (mud clays), while basin soils are deposited: subaerially.
In a very wet climate the shallow depressions were usually converted into swamps
or marshes. Here the sediment laid :down-on:the bottom will eventually ' develop
into palustrine soils. An/upper layer rich in' organic matter may formed in lacustrine
and palustrine soils -accompanied by hydromorphic ' or automorphic : gleiing. The
formation of a muck or peat superficial layer is a frequent feature of palustrine
muds. The -thickness of this histic layer ranges from a few centimeters to several

' meters. Intem'_al' draiqagg is bgtter in basin-soils because of a rather coarser textue
‘or a somewhat better aggregation, although some have a shallow ground water table
if the bottom of the basin is close ' to the general ground water level of the area. -~

3. Alluvial fans (. ] .

These ‘are essentially talus deposits’ carried ' down the mountain slope accelerated
| runo_ff or during limited ppfiods of heavy discharge of small stream:.o'll‘)h: Ee};ief is gently
sloping to strongly sloping depending ‘on the ~texture and the degree of particle
aggregation of the material. The drainage is good to somewhat excessive. Il Indone-
~s1a most of these soils are composed of volcanic ash which are found on the lower

. reaches of-mpuqtain slppes and at ‘the foot of those slopes.
- ) i e N5 ;>I_"“ 'I i) ! .' )
IL Coastal alluvial . .7, ..., T
1. Coastal plains &
1rtlitia]ly 'formed froni,materials sedimented. in seal.?tat:;
0 regression of the. se eneral upl
a and/or the g faid down

2, Periodically .séliﬁe' oils
soils:
and become exposed - dye

the land mass* .
. SS, du[]n a . . .
in.: brackish | swam & a second, sedimentation cycle the sediments were ala hir

sedimentation cycle Pge cnvironment; after the completion of these periods line
environment; capj]jar 8ins where  deposition takes place subaerially:in a non-sd" s
from a shaljow and 3; Il!pwards movement of soil moisture. during: dry seasol.‘lll

aline ground water makes- . the uppermost - soil Jayer  SY
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“lare similar, exept. that in the former t

| egul ‘
carry enough load the aggradation co%,léiiﬂgs in the ‘wet se

. creases with the consequence of reduc
freed from regularly occurring floods,

ason; ' if ‘the: flood
the' ground level gr: ally .
ed Wetness, and finally ‘the ‘]gal:cil ul?clalcyonlxrel;

‘b, Non-saline soils: these are actually t ,

cally saline soils; the subaerial seﬁim?gtslal;izvatr}?isckgmm:lat;“ of the periodi-
sediments were laid down on former beach ' material: thzn rou}rtéxer, inland  the
deepet _and the existence of fresh ground water in ‘the beagh 1;n wager devel is
depression of the level of saline ground water, or it may push lr;;ikrisﬁdts i the

- ment of the subsurface sea water encroachment; floods  are still a ed?dvance.

" ‘problem; the farther inland the more they resemble river flood plain Soﬂ;sastrous

“Deltas and deltaic plains

Although deltgs ‘are directly affected _by'stream action, as a matter of fact they
are an extension of .stream-bed deposition, there is one important difference from
solely fluvial formations, that is. the deposition beneath the surface of the water.
In coastal regions the sedimentation had taken place in sea water. It tends to
extend upstreams, finally becoming subaerial and merging with. the true fluvial de-
posits (in this respect it is similar to coastal plains). The enlargement, of deltas
and deltaic plains is the result of an outward progress. The delta landform
is determined solely by the topset beds. Marine deltas are fluvial deposits resting
~-upon_fluviomarine sediments (LUEDER, 1959). Seasonal floods from rivers, and
swampy or marshy tracts are common features. These are the r,e_sult"off the low
energy environment in deltas. As the deltas- expand laterally, they ultimately coa-
lesce to form a deltaic plain. Such plains  are usually extremely broad, flat, .and

complex. The water table is permanently, high. A confined ground water having a

piezometric surface very close beneath the soil surface is not uncommon. The aquifer is

constituted of somewhat coarser particles than the overlying material, or some.tf_i.mes
it consists of a mucky mud, and it is situated at a. shallow depth. This confine
. Ider parts of the delta. Here the water 1§

r i in the higher or 0 1e d -
ground water. is found 5 parts. and ‘at the vicinity of estuaries the fr.esh

enerally non-saline. In the younger t the '
ground ywaterIl is replaced by .g ground water which is brackish (ir ls“e%l;glgf S:il‘lltelg
There are two different soils, Viz. soils that - are proper tc_>] natur:;aidev. G g
and soils which are proper to backswamps. The le\_fge .501soa;ethe o)t,hér o g
and at least the topsoil is at a rather high stage of oxidation. : ad
interfluve soils are permamf:ntly1 sat(urat(:sd or su o ion. Upon
consist of nripen silty clay (mud) - igh S! :
desiccationa ave\rrZr;rl thl;n an'dystrongly oxidized superficial layer a4

es and déitas

- Estuarine plains e
result of the

. . in estuarin
sedimentation 1 €s

They often are part of deltas. The pattef\r; gxfwironment is brafkls}:igfliaa is formed i

: ariné X : S

MiXing of fresh and saline watet by tidal actor At; :if:léedingly variable 19 mgrl

the mouth of a stream has been submerged. They. a[b erged. bars and islands. ©'0

Phology; the 3es ggits may be submerged or semist mErgEs, Jeaic fi a conSe!
glarshes'. which rl:lay proceed to the formationh ated consisting a pa

_'Quence the drainage pattern is very ~U. 1 ; 0. parts: =3 irst - patt

. fil-ld brooks. Estuargine glains can (liJe }?lvf:hc}: rm\:l(;l lz‘ﬁ’ ispnpt affected- The first Pt

irectly affected by sea water af the OFERRT =
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A od by, non-acid alluvial r:soﬂs with or: wlthoqt a: histic; epipedon; 41
‘I-Hlsl'co:e;fl(‘l“’]i)zl '20115, The: upper part of the sgroflle .'Of : th‘?" nOn-acid/.soilsa.. Perigg,
W l'Il1 the lower part!is reduced. The periodic saline! soils are . somewhls o lleg
::)hxtﬁe former but the reduction  is less intense and - it gradually . A
" depth until it reaches the
oxidation exists. It seems
to contain sufficient oXygen.

_ de i)
zone of ground water: level ﬂ“‘:tuatianthz?ses Wif]i
that, the movement of saline ground water g Patiy

The non-acid: soils are saturated or:inyp da%;gat €Ny,
thigy .

. . or for most part of it. The salinity of the periodic sy]; .

; gg:e :Illl: dyg;‘ the moﬁémen!;: of the _tides-_ThC §econ§i part_consists ofal;%ien:pﬂs :
clay soils and cat clay soils, W;th ot without "a h;stlc, epipedon, an d'hiStoslg] "
various degrees of decomposition from real peat to muck. The peat’ may hals in
dome-shaped appearance like raised bog or highmoor. In this case the il lve »
‘has a thickness of several meters at the crest. The other peats have ‘the 'fezp, o ct
lowmoors  and their thickness is much more limited; they seldom’ reach 4 thlilres of
“one m esides these soils, there are also soils that ‘were dev:ﬁf:d

of more than one meter. B . : :
on natural levees of estuaries. The underlying mineral horizon of, the histosol. -
o is

strongly gleied and possesses a mud-like consistency. Also the lower part of i
»1; profile. of ‘the cat clay and po_tential cat clay soils ‘s gleied, but/it g

si

is more ripep

-+ "+ Considering the Comprehensive System of Soil Classification' (1960, 1964."1967)
and 'what has been proposed by BURINGH (1968) - for “alluvial ' and ' organic soils’of the
tropics ‘and 'subtropics, - the  different soils found in Indonesia in the physiographic unite
stated above may be classified tentatively as follows. The flood- plain and basin soils
miay ' well be included in the Great Group ‘of Tropofluvents. Many ot them' have' the hs
racteristics of ‘Vertic Tropofluvents. This is particularly “true’ for the -basin soil E1'1:1l
soil of the river terraces seem to fit into the Troporthents (Andic, Vertic, and etine
Lithic), or Ustipsamments (Typic), or Arents. Hydraquents may ‘re resent the: ] lfo‘nll)eumes
soils, ‘the’ ‘palustrine’ soils without an organic top layer, and the‘li)nt fluv 'e ila'*e"‘omm
riie plains. The' alluvial fan soils' consist of soils ‘that resemble -D(‘ar uc‘l,e ey i
depts. In coastal plains the 'periodic saline soils are cl h ety (Al e T
'ltic). Thle1 non-saline’'soils may'go into the: Tropoﬂuw?esr(:ist ' t%rt%e?titclﬂ%‘;?fﬁfw(eﬁg » Yfehre
levee soils of the deltas and deltaic plains  may fit int th j i)

~""The soils with a histic ‘epipedon of 50 cmyo Ste :I,'ropaque_pts (hypio.

Histic Tropaquepts may be' used to' include all oils _are__c;alled ~'H1§tosols.‘»The o
R i et P clude all- soils which ‘have a histic 'epipedon of
a ‘part the soils of estu;}il;:epal‘;ien;hznsg lltsh o tllle b%CkSwa.mps .Of deltas anddeltaic plaits
periodic saline soil of estuarine plains ; g? e Soily withia histicreplpedop =
which are found in coastal plaing Th are -different than the soils under the same nan®
direct effect of sea water comin in E_I;fr;](?dlc salinity ‘of the former is due’to the
saline) when wet: The 'soil of thg 'cba‘?tl Allgh tides. Thus they become’ saline (or mo®
The Classification'System has 'no pro stal plain builds ‘up salinity during the'dry seaso.
potential ‘cat clay soils, ' ;‘,}’,,P visiont yet to-accommodate the ‘cat “clay ' and

Agricultural Perspectives OF Alluvial Soils

1 941 i : Wy RINe! { 19310 (
eYdiplo.gy with its vatious aspects, the emphasis should
principal aim of water management is’six-100- iofy
place to sa!

' ‘Since the major pro

, Since Jor problem i

be I?Il:(iir' c;n_ water manfgem:rrlr; l"ls“hh

. CUSt it is to supply enoug

Fhe ‘requirement - of ' crops Sllllgp}I) water at thl? ‘right time and at the right'place t0 phys:
.51 of
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for’ the- growth of ‘plants (SWeliin g o X _
capacity). The author - has studiedg tcrackmg,. Slacking, high wilting . poinc

e he  relative 1
ﬁvxl]d of sawah rice (lowland rice) in sim; relative: merit of

¢ factors. There is no use, for instance, to intrody 4
g?:ased fertilization — unless water control is adequate. At least a 350] ‘el deYen with in-
be secured with good Water management only (NOTOHADIPRAWIRG, 1969, " 22

The second consideration in water mana ement  is the Loadid Mo e, Lyan
many coastal regions the soil and water becoﬁle saline dugig c&r;tré)rly (s)iasicﬁl osﬁim‘w-hlﬁl
to control salinity is by constructing a ‘series of alternating broad furrows. and el;xrlnet Od
broad hills (Indopeman term : surdjan). The hills, which are about eight meters‘" wideg aatxeld
50.to 100 cm high from the bottom of the furrows, are used for upland crops such as
corn, cassave, SWeet potatoes, beans, and other vegetables, which are sensitive -to salt,
The furrows (four to eight meters wide) are acting like bottom land to be. managed for
rain fed sawah rice. Rice plants are moderately resistant, against salt injury. The meas-
ured electrical conductivity (EC) has shown that the upper 60 cm of the top of the hills
were practically free from harmful amounts of salt (EC less than 2 mmbhos). The bot-
tom part on the other hand was strongly saline from the surface down to 90 cm with
an EC of between 4.5 and 7 mmhos. This degree of salinity seems ‘still be fairly tolera-
ted by local rice varieties, but it was already injurious for upland crops. Furthermore, the
ponded rain water was having a dilution effect upon, the saline bottom soil. This method
has been practiced since long by the indigenous farmers of Java,althoughiit, has been
intended to make the most efficient use of the available water in the dry season, which
is very limited. In the rainy season the furrows furnish the hills with drainage. Thus the
surdjan system is useful to reduce the risk of crop failure caused by excessive water, and
it provides a means to distribute soil salinity wisely. Consequently, it tends to overcome
a too long fallow reriod in the wet as well as in the dry season, and, to enable: to, mul-
dply the kind of crops that might be grown (NOTOHADIPRAWIRO et al,, 1970).

Leaching of course is still the best solution towards desalinization. Here again a well
planned water management system is imperative. From a limited number of observations
it can be seen that a high to very high salinity will reduce sawah  rice yields ?S;mucg
3s 309, compared with yields from soils having a low to medium salinity. -Wltll)l .go‘o‘d
s0il management, in conjunction with the use of better, varieties, the yield' may be lopsil:e.
to above 3609, over that growingon low to medium‘galme soils under lt.ra,c,lmq,nz} hcu a?;
vation practices. With those improved managements yields of close to five tons/ha a

tot difficult to obtain (NOTOHADIPRAWIRO et al., 1970). : .
Automatic gates built at the mouth -of streams carrying‘ sea water into their up -

. J 1 i i ds- In
Stream courses tend to hamper the encroachment of: saline ‘water i{lt_o afrr?)l:llle 317311 -
ONe area a good functioning gate was able to reduce river water sa inity mmh

g ; ‘ when ‘it
caltoa point just before the gate to 1.2 mmhos at a P‘}mi lus:tebfsm:::gultz:ltidgg;ethe-Water
PI::si automatically in the dry season. The movement of the¢ ischarge of the rivers.drops

%€ water and its subsequent contamination of ponded water on £1¢ mmbhos, while be-

WAt portion of such a dike the EC of water on the rice flelds‘v;asfogmer e EC was)as

b.igl?d 2 deteriorated. portion, about one kilometer apart from t :) ek, ool ad3
h'as 83 mmhos (NOTOHADIPRAWIRO et al.;: in- preparation). -
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_ .+ is flood control. The importance of - this is obvioys- 4p4 -
f, thz:leextphlg:liat?grlll-ltﬁ we consider the formation of halluvxal plains; floo dsn;lreneeds.no
' u1r henomena in these areas. As a matter of fact without the occurrerice of floggs atu.
ra ?d be no alluvial plains. But after the plains were inhabited and the sojls Wers thege
A“triouﬂoods shoulds be kept out from the area. To this end appropriate StIUCturese Wk
‘teo’be erected. One serious drawback of auch, a schetme is Ehat the land be constantly | i
hence it is continually susceptible to floods. Tlie _§afety 0 thei land then depends eztiow'
on the flood control devices. The alternative solution is to tolerate floods unde, cOmrely
led conditons. The land will gradually aggrade to eventually reach a safe leve] O

¢ is the reclamation of flood pléins. This should be Caréfu]l

nned as it will have a strong social impact and economic 1}mphcat10.ns. In Indones;
512 still vast low lying lands of swamps and marshes,_rax}d lands which are comi:u;}:lge
flooded during high discharges. Most of them are still idle. Any land reclamation Scheme
should be carried out as early as possible, if the land has the feasibility to be developed
making it ready for settlement. This is to avoid any social and economic consequences 5
it will have if it is carried out after settlement. Planning land aggradation by flood regy.
lations is mot always workable, however, because of it is depending on how much load the
runoff generally contains, and how the colloidal behavior of the suspended ‘matter js i
connection -with the physico-chemical environment of the area in which sedimentation
should take place. If the runoff is too dilute, the first alternative is the only-choise open.

Thus the fourth poin

The fifth aspect is land drainage. At the present time tile drainage of individual
farms is in Indonesia economically not feasible. Besides, many areas need an overall plan
of drainage treating them as parts of a catchment area. Data on the beneficial  effect of
drainage in Indonesia are very meager. The results of a few observations for rice in Kali-
mantan under a primitive management can be summarized as follows. Rain fed sawah
rice in South Kalimantan produces on the average 2 tons/ha of dry unhusked grains.
This type of sawah is practiced on dry lands where rain water can be ponded. Thus to
some extent drainage is in hand of the farmer. The yield of rice on periodically inunda-
ted depressions of lacustrine origin is on the average 1.6 tons/ha. The rice is planted when
the inundating water has subsided (at the beginning of the dry season) and harvested
before the wet season comes in. Frequently the harvest cannot be brought in due to an
early start of the rains and floods. In tidal swamp areas of South Kalimantan a poof
drainage drops the yield of rice from a range of 1.1 to 1.8 tons/ha to a range of 0.6 to 07
tons/ha. A poor drainage leads to the development of a very acid water on the fields, and
it enhances the severeness of rat pest. The diurnal movement of the tides affected ~the
yield of tidal swamp rice. The more rapid the movement is the more higher will be th
yields, providf:d that all other yield affecting factors were similar. With better tidal mo-
Xi:melngt 6;})16 yields may range from 2.4 to 4.4 tons/ha dry unhusked grains (SUNARJO ¢t

. The system of tidal" rice cultivation utilizes the mechanical force .exerted by adz;(l
wa_uies and currents, to lift ‘water onto the rice fields at high tides, and to drain it bac
?r:le ow tld?'hThe same channel has two functions, i.e. as an. irrigation channel during
- vg:gro‘ t 1(13 day, and as a drainage channel during the remaining part of that d%);.ses
rich estua rl_“ the swamps that has to be drained is harmfully acid, the saline Of "o
i }::e water coming in with the high tide has a beneficial effect: _Whe"ropl
The yield of swamps is not acid a salt laden high tide water may harm the ﬂce_Cld of
unaffected fi f:ice in the latter case may reach only one-third of the average y lection
is ' desired '}'eh S'GBSFaUSe of this dual purpose of the channels, a specia COHStzlrlld of
ench seont dare ha jah Mada design employing socalled “tidal basins” at the .
i gt lch annel was created by prof.” Sunarjo and Mr. Pragnjono -

ical Faculty. It was successfully tried ‘out in the laboratory, and:at
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Jimal romising. The excessive water which is ve
“dal | e . 5 : ] e tidal basins befora i ' 1f
lt)l' consectiy® tlcées into the big estuaries. Here the acid waterrfé lftiﬁfi?llﬁa taken, our
he'sea, or 1t LA eli;g_oe]f a neutralizing process, in the fresh water carrieg 5Bum111)Qd ey
hefore it My flow back again into the channels during high thy the, tivers

' ' tides.
“'The back and forth movement of the water on the fields and i Tl
Jso advantageous from the point of view of keeping the o'xyge?mr‘l'le\:g %etﬁganggills: ;:

‘ in the water at a sufficient height. The' O £ : .
well as in t : B cight. fThe O, and CO:' content of \ter’
Jarious channels- at different points are presented in Table No. 1. o Water'? £

., ;. Table 1. Contents of O; and CO, of channel water at'the | -
AN ' Test Farm. of Barambai, South Kalimantan LRGN0

1 903

” Water sy 0Oz, ppm (@ | :'f !-H:J.".“(?Oz,lippm il
~ Average .| Range Average . /| . Range .
Water coming in with . 43 35— 51 . 77 . 44 — 110
' high tide, ‘ SHsmndee ils shie sldeizstin adf Juod
Water flowing out at 297 20238 360 110 — 646
low: tide £ § == > Lot e Sl o Gichbls Lot

10 quU
i

TEAM TEST FARM, 1970.

The maintenance of the channels is therefore of primary'importance. There has been‘a
case where a negligence among the farmers to maintain their ‘self-designed channels ' has
caused a tremendous decrease ‘of rice yield in ‘only one year span fron_i 2.3.'t9ns/ha to 0};8
ton/ha (SUNARJO et al.,~1969). An illustrative example ‘of ' the rel.atlons_hlp bt?ltwian' _the
Hluency of water refreshment andthe yield of tidal swamp rice is ‘given 1n Table 02
The data are self-explanatory.’ dak *

- The influence of the distance betvyeen rice
Tafbégdsz and ebig estuarine rivers upon the yield of tidal
) swamp rice . - . . »

d i ice, fresh weight of -
Dj ‘e field from a, | Yield of rice,
bigtiziﬁagfnélcfijéi (km) . | unhusked grains (tons/ha)

AARI)! Herp piie T E 2
' 1.

el 12
cor) 12
L 24

UNARJO et al.

5 |

7 g

ﬁr;) ss-tabulated 'from  data - of Central Kalimaq;an of S
69 .
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256 . e B e
b iacasct Of ‘water management 1S dealing with the danger, or
- -T.‘h?wsmth”ﬁglscgoﬁfs v(fl:igiﬂat‘e‘l f;om-marltx)l.e dcelil(?_ltt.sl & hﬁgh ‘Conteng ?)f Gat Clay,
P mattlfr‘-e:tpécted. In an intense anaerobic do H;Slo%t ¢ Compoypgy Ulphy coln
ounds B ing sulphides, particularly PYRCE S0 LR, PN miceobigloy t B,
reduced 10018 culphuric acid, after elemental Suppuf, bas been liberageq il orgydh
théY.CP?ﬂgef l‘nh‘e reaction of the environment Inw lch elemental § hag pe, Tife 20,
oxidation. (Ij t © eutral, Ee (OH)s will also formed by ' )_ldrolyms.of Dyrite, elatey Nt
slightly acl tPn of thé mineral jarosite. Wh'en t.he initial reaction was acig tha y
to the formatio 1es vety strongly acid,., while in the former case the PH wil] s
A ue to the partial neutralizing effect of the Fe (OH)s, Alsg he ' 80 dy,
Qenea 1 other salts, of easily weatherable minerals, or base-formllng‘ cati(msesence o
lime and © (LEMBAGA PENELITIAN TANAH, BOGOR, 1971 Buppes 2;6%1
- : 19y

neutralizing effect
Drainage speeds up the subsidence of the peat layer and that of the underlyiy

rin histosols.. . . . oo rodan™S I
%ngmrlle%mll?;sgance studies made in West Kah}mantanhan impression has beey obtaj
that unless the peat layer has a .thlck_ness pf not much more than one meter agricyl,
will” not” be “successful. ‘Data  on rice yields in Spl.lth and Central K?hmaﬂtan'show : imrie
lar tendencies (SUNARJO et al., 1?69). The provision .of. an effecnv_e drainage ¢y "
mented with periodic deepcultivation greatly helps initiating the natural ‘process of ripen:
ing. On the other hand, drainage ‘which has been carried out without due consideratioy
reduces the value of its primary aims. The bly will happen may, in the long run, nully
by partial ‘or unequal decomposition and desiuneven subsidence of the ‘soil brought aboy
about the undesirable side effect that probaccation is one of the undesirable side'effey;
This phenomenon will create micro-relief in an otherwise smooth surface. The secopd
unwanted happening is the formation of cat clay. Liming and flushing “in"conjunctin
with deep drainage, or alternatively keeping the subsoil saturated with water by shalloy
drainage, may eventually correct the tendency of certain alluvial soils to develop cat cly
upon reclamation. MAAH Ty |

B wy

Technical archives of the Faculty of Agriculture, Gadjah Mada University, as well &
that of .the Provincial Agricultural ‘Extension Service of Central Java, are, holding con
vincing ‘data; about. the need for phosphate fertilizers of most -coastal, alluvial - soils o
Central: Java. This is more so for, the Vertic subgroups of all alluvial soils and the Typic
subgroup of Ustifluvents. Of course nitrogen is the nutrient _primary - needed  -in most
tropical soils, except for  those having an ' adequate organic matter content with a nor
mal or rathe_r low C/N ratio. With a well balanced N-P fertilization using proper var
ties (high yiclding and highly responsive), and supplemented by a good water mans®
ment system, yields of sawah rice in the order of five tons/ha are easily obtained
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