25 m.eq./100gr. of air-dried soils, corresponding to aboui 35

to 50 % of the C.E.C. values. BEssential plant nutlrients are
quite deficient.

As to their hydrodynamie characlteristics, these soils bhave
ralher high moisture holding capacily, while, ihey have low
perrceability coefficientls and poor or imperfecl drainabilitlies.
Compactnesses or bearing capacilies ave rather high ranging 4

to 5 Kg/cm™ in N-value at the noislure condition of field capacity
of sub-surface soils.

In the light of the above fealures and charaecleristics, it
is considered that the soils in this soil group would be highly
suitable for the culiure of paddy rice as well as varlous dry

ficld crops, though some propéer reasures such as modificalion of
s0il reac¢iion should be taken up.

V.4.3 iHtisols

The soils of lhis group ave derived from the diluvial
ralerials with leamy to samdy skeletal in lexture and/or
partially fron sandstones of the lertiary forration. These
soils widely extend over the undulating or rolling hills lying
in the easimost of the survey arvea. The extent of Ullisols is
about 5,780 ha, corresponding to abeut 6 = of the total survey
area. In Lhe survey area, Ullisols is composed of one sub-order
Uslults, one great group Haplustulis, one sub-group Typic
Haplustults, and one Family Sandy skeletal, Acid, Typic Waplusiults.

'Sandy skeletal, Acid, Typic Haplustulis

Soil unit {15): Ultisols in order, Ustults in sub-owxder,
Haplustults in great group, Typic Haplusiulls in sub-group.

The soils of Typic Haplustults are correlated vith Red-
Yellow Podzolic seils in the U.S5.D.A, classification systen
rodified in the 1949. 1In the previous soil study in this survey
area made by the Bogor Soil Research Institute, 1976, lhese soils
are classified inte Podzolic sotils.

Generally, the soils of Lhis soil group are the gravelly
or stony soils { skeletal regize ) with texlural ratrix of coarse
loarmy to leoamy sand. The soils have relatively shallow effective
soil depth which is limited by the paralithic contacl or compacled
gravel layer. On these soils, lhe laterization as the specific
soil formalion is praceeded in relatively deep profile, while the
podzolizalion is weak or unrerarkable in the sub-surface prefile.

The Lypical horizon sequernce is A}/ A12/ B/ €. Al horizon
is an ochric epipedon having Jess lhan 10 ¢ in thickuess but
sorewhat out-ereded from the profile. The soils bave an cxposcd
srall gravel and slones parlicularly on the soil surface. The
malrix colour ranges belween dark reddish brown 1o dull brown
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(. 10YR 5/2 to 5/3 ). The accumulation or deposition of organic
matiers on the soils is very weak in coxmon, owing to weagoer
vegelation, so the soils are rather hardly and firmly consoli-
dated. Al2 horizon Lo a deplh of about 25 cm is forming sub-
surface soils which are brown lo reddish brown ( 10YR 5/3 to

5/5 ); coarse loamy Lo sandy loam in texture with many swall
gravels; compact amd ralher firmly consolidated, while very
Friable when woistened. B horizon Lo a depth of aboul 50 cn is
a cambic horizon in which the seil is strong brown { 7.3YR 5/5 )
to reddish brown { 10YR 5/3 ) in colour; coarse Yoamy in lexiure;
conpact and firmly consolidated, while very friable when wet;
coarse blocky structure. The soils also have gravels but rather
few in quantity and sorctires very rare. C horizon is a basal
lithological layer which mighti be the diluvius or saproliles of
the sandstones of the tertiary formation. In this horizon or
tayer, the soils partiy have a paralithic contact regire.

Many gravels are iticluded.

These soils are strong acid rvanging from 4.0 to 5.0 in pH
throughout the profile. Total organic carben is estirated at
aboul 1 to 2% in surface soils, while 0.5 # or less in sub-soils.
C.E.C. ranges betveen 10 {o 20 m.eq. ia loamy soils and less
than 10 m.eq. in sandy soils. Base saturation degree of these
soils is estimated at Fess than 10 % of each C.E.C. value.
Available plant nuirients ave quite deficient. Tn regard lo
their hydrodynamie characteristics, the soils have very low
noisture holding capacity, while the sub-soil layers_ have rather
high perpeabilitly coefficients ranged froaz 8.5 x 10 “to 5.0 x 10
cifsec.

3

In the lightl of their profile fealures, natures and pro-
perties, the soils of Typic Haplusiulls are unsuitable for
irrigated farming. To realize the agricultural production in
the areca of these, it is recoum=ended 1o proceed special pro-
grarmes aiming at the amirmal grazing, orchard plantation,
aforestlation elc.

V. 4.4 Histosols

The soils of Hlistosols develop on the alluvial depression
tying rather widely on the foot of undulating hills. These
soils exlend over aboul 9,160 ha, corresponding to about 10 ¢
of the fotal survey area. All the land of these soils is covered
vilh the secondary or lerliary forests vith growth of fewns,
osmandas and other swampy grasses. The Histosols herein deflined
are classified into Fibrisis { undecomposed organic matters ),
Hemrsts ( moderalely decomposed peal ) and Saprisis { wvell
decomposed peat ) in sub-order at the higher category in the
survey arca. Histosols are correlated wvith Bog soils { peat
andfor pealy soils ) in the U.S.D.A. classificalion systen
defined in 1938. 1In the previous soil study in 1976, these
soils ave classified inlo Lhe Organic soils.
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Dysic, Terric Tropofibristis

Soil wnit (16): Mistosels in order, Fibrists in sub-order,
Tropofibrists in great group, Terric Tropofibrists in sub-group.

The soils of this soil group are Hislosols having such
specific chavacleristics as (1) decp organic profile under sub-
rerged condition, (2) low degree of decomposition of organic
materials ( fibrous ), {3) ne nineral stratificalion within the
organic¢ profile, {4) exiremely slrong acid throughout the profile
even under the present field conditions. These soils lie in the
central part of the deep depression and occupy about 2,700 ha or
33 #% of the total extent of Histosols. The lamd of these soils

are covered with the dense swampy forest and more or less sub-
merged throughout the year. '

Generally, lhese soils have deep organic profile wore than
100 cm and fibric regime throughout the profile. The typical
profile sequence of these soils is 02/ 031/ 032/ Cg. 02 horizon
is henic epipedon very thinly developed onthe surface. The cpipe-
don has 5 to 10 cm in thickness, brownish black to dark brown
( 7.5¥8 3/0 to 3/2 ); relatively well decomposed but still low
in mineralization; very loose consislence when wel, while ex-
tremely firm consislence when dry. 031 horizon to a depth of
aboul 50 ¢m is fibric pedon having dark brown { 7.5YR 4/2 to
4/3 ) in colour; loose; no mineral componenis. 032 horizon is
alse the fFibric pedon having brown to dull brown { IR to 7.%YR
5/4 ta 5/6 )} in colour; loose consistence. Thickness of this
horizen varies from 50 to 110 c¢m, and thercunder, mud-clay soils
underlie deeply. The rud—clay are generally gray ( 5Y 1/3 to 5/2)
in colour; rather cempacl and nassive structure.

Regarding their chemical properties, these soils are ex-=
tremely sirong acid ranged between 4.0 to 4.5 in pH under the
presenl field condition, while the rcaclion change lo more
sirong atl 3.9 to 1.9 in pH when dricd. A poienlial acidity,
whieh delermaind on pH at the raxirun oxidation condition
ranges fron 2.0 to 2.5 in pH. The total organic carbon 1is
estlirated al aboul 50 to 60 % in the surface and 23 to 30 % in
the sub-surface soils. Mineral conmponent and essential plant
nutrients are quile deficient throughout the profile.

Taking inlo consideratiom the fealures and characleristics
wenlioned above, the land of Llhis seil group is nol so suitable
for profitable irrigation farming of paddy rice and comzon
tropical dry field crops.

Dysic, Terric Tropohemists

Soil unit (17): Histoesols in order, Hemists in sub-order,
Tropohenists in great group, Terric Tropohenists in sub-group.

The soils of this soil group are alse Histoesols which have
hemic reginme in rather well deconposilion degree of organic

v-23



matiers in certain deptl of the profile. The soils develop in
deep depression neighlbouring to the Fibrists (16). The extent

of Hemists is eslimaled at about 2,340 ha,; corresponding to

aboul 25 % of tolal extent of Histosols. The land of this soil
area is being covered wilh lhe secondary to tertiary swampy
forests and submerged rosi of a year, Natural drainage subjects
Lo drying lhe soil surface for aboul 60 days during the dry season.
In such a case, the soils on the surface profile are put under the
oxidization and the deconposition of organic matllers is highly
procéeded.

General horizon sequence of {hese soils is 0}/ 02/022/ 03/
Cg with diffuse and irvegular boundaries, excepl upper beoundary
of Cg horizon which is specified into siooth and abrupt form.
Ol horizon is sapric epipedon having a thickuess of less than
0 ¢, in corgmon. The soils in this hoerizon are very dark, hrown
{ 10YR 3/0 to 3/1 )} in colour; loose and very soft when wet but
very firmly consolidated when dry. 02 horizon to a depth of
about 23 c¢m on the surface profile is hemic pedon having dark
brown ( 7.5YR 4/3 ) in colour; loose compaciness. The organic
iratlers are relatively well decomposed but still have rany fi-
brous residues. 022 horizon, cormionly to a depth of about 50 ¢,
is also hemic pedon. The matrix is brown { 5IR 5/3 ) to dull
brown (7.5%R 4/3 ) in colour and includes many fibrous residues.
The soils in both 02 and 022 horizens are loose consistence vhen
velt but very firm consistence when dry. 03 horizon is fibric
"pedon vhich consisis of Tibrous matterials. They are very rough
in compaclaess and brown { 5¥YR 5/5 ) in colour. This harizen is
fimited to a depilh of aboul 120 c¢m below the ground surface, and
thereunder, mud-clay underlies deeply. The mud-clay are generally
gray ( 5Y 3/3 to 4/3 ) in colour, fine loam to clay loam in texture
and rather compact.

The tolal organic carbon is about 50 % throughout histic lay-
er, vhile less than 2 & in rud-clay. Mineral conponent and essen-—
tial planl nutrients are very small in contents in these soils.
The soi1l reaction ranges as extremely strong acid as 3.5 to 4.5
in plf under the presenl field conditien, while 3.0 to 4.0 when
air—dried. A potenlial acidity is eslirated al 2.0 to 2.5 in pH.

According lo the seil and topographic condil{ions statled in
the above, it is difficull Lo realize a sustainable agricuellural
produclion in the area of these soils. Poor drainage due to deep
depression and unfavourable soil conditions such as extrenely sirong
acid, very low ferlilily, very soft but very rirm consistence vhen
dry, cle. are unprevenlable consiraint for agriculiural developuent.
In orvder (o rodify these conditions salisfactorily, considerably
high capital investmenl and recurrent cost will be required not
only for the initial development bul also for continuous up-
heeping of Favorable conditions. Under the current circunstances
of agricultural economy, Llhese cost and inveslrent will be
scarcely juslifiable.
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Dysic, Terrie Troposaprists

Soil unit (18): Hislosols in order, Saprists in sub-ordey,
Troposaprists in greal group, Terrie Troposaprists in sub-group.

The soils of lhis soil group are Hislosols which arve speci-
fied by the sapric regiwe ( highly deconposed degree of organic
raterials ). The soils !1lnly lie over the depression avound
the other Hislosols. The extent of this soil group is estinated
at aboul 4,120 ha, corresponding lo 45 % of total Histosols.
Recently, some small area of this soil has been developed as
paddy fTield. Practically, hovever, the yield of paddy rice is
far lower than that in the area of other soils. It is considered
ithat the growing of paddy rice is resiricled seriously under the
conditions of extremely acid soil reaction, poor ferlility and
rvelatively deep flooding in the crop season. The remaining land

is moslly grown Ly natural vegelatlion such as gelam shrub, swampy
grasses, etc.

Oving to relatively good effecl of naltural drainage in the
dry season, organic matiers are well decomposed throughout the
deep profile. Generally, the soils have the horizon sequence
of 01/ 012/ 02/ €1/ €2 with diffuse ard ivregular boundaries.

01 horizon is the sapric epipedon having a thickness of abowt

20 ¢m. The soils in this horizon are dark reddish brown { 5YR
3/2 ) to dull reddish brown { 10YR 5/3 ) in colour; sofl and
rather loose consistence vhen wetl, wvhile firmly consolidated

when dry. Mineralization or decomposition of organic vallers

is alwost completed in this horizon. 012 horizon to a depth of
aboul 45 cm is sapric pedon. The soils are very datk gray {5IR
3/1 to 4/0 } io dark reddish gray ( SY¥R 4/2 ) in colour; soft

and loose consistence when wet, firn consistence when dry. Many
fibrous residues are still included in this horizon. 02 horizen
te a depilh of about 60 cm to 100 c¢m is hemic pedon that have dark
gray to very dark gray (2.51R 3/0 te 4/ } in colour; considerable
armount of fibrous materials on Lhe profile; very loose in com-
pactness. Cl horizon is the mineral soils irregularly mixed with
the henmic soils. They are dark gray ( 2.5¥R 4/0 to 4/1 } in
matrin colour and sandy clay in lexlure and massive structlure.

C2 horizon is also the mineral soils which arve considered as
raud—-clay. The soils are sandy clay leam to loan in texture;

gray { 5Y 5/2 to 4/3 } in colour; rather compact and rassive
slructure.

Regarding their chenxcal propertles, the soils are extrermely
strong acid wilh pll value ranged between 3.5 and 1.5 under the
present. field conditions, while lhese soils becoue rore strong
_acid of 3.0 to 3.5 in pH when air-dried. A polential acidily
of Lhese soils are estimated at 2.0 to 2.5 in pll. Tolal organic
carbon is aboul 60 % in hislic soils, vhile a few percenl in the
mineral soils. Exchangeable bases and esscrtial plant nulrients

are quile poor in these soils except nmud-clay which are rather
rich in bases.
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In arder to expecl Lhe profitable farming in the area of
these soils, proper drainage and soil improvemen! particularly
for modificalion of seoil acidily and fertilization are indis-
pensable.

Y.5 LAND CLASSTPICATION
¥.5.1 Basiec Consideration for land Classification

The land classification for delineation of the poicniial
arable area is made in accordance wilh the land classification
system defined by the Bureau of Reclaration, the U.5. Deparirent
of Inlerior, 1933 as modified in 1967, especially for lhe land
evalualion on lowlying paddy field and its production. In this
classification, the lands are graded with emphasis on their
capability for irrigated paddy rice cultivation under the Project.

Armong lhe specification of the land cvaluation defiped in
ithe above reference, the following soil and physical environ-
menils are taken intlo consideration as lhe essential for evaluation.

(1) Soil textural qualities {s): limitation due tfo coarse
texture with pgravel to economic developrent of paddy
field with irrigation facilities and/or very fine
texture for diversified crops (palawija) with irriga-
tion.

(2) Effective soil depth {k): limitation due to sand,
gravel, cobble, plinthite, mud- clay, hislic soils
andfor iopermeable layer within shallow deptlh btelow
ground swyface.

(3} Soil acidity {a): liritation due lo strong acid reac-
tion of soils. Especially, the soils having polential
acidity limit 1o economic farm operations

(4) Topography {1): 1limitation mainly due to unsuitable
land elevation {o ecenomical gravity irrigation, and
relief conditions unsuitable for economical drainage
improvemenl and Tield arrangement.

{5} Draionage {d)}: limitation mainly due to the seasonal
flooding for paddy cultivation or very poor internal
drainability caused by high groundwater lable and
heavy clayey texlure lor cconomic faraing with palawija.

Atzoug lhe liniling factors in the above, the scasenal flooding
is the biggest conslrainl to the proper agricullural developzent,
although the present paddy rice cultivation is dirvectly sustained
by the use of flood water. Very poor infernal drainabilily caused
by heavy clayey texture and high groundwaler table is also the
limitlation particularly to the economic farming of palavija.
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In order to develop the Projecl avea successfPully, rather bigh

capital investment would be required for the fleod and drainage
control.

The main lopographic constyaint is the elevation of land.
The lands with elevation more than 13 m could nel be irrigated
by gravity flow through the proposed irrigation canal. Deep -
depressions lying along the river Baritoe and/or lying widely on
the foot of the hills have a severe limitation to the econonical
drainage improverent. Undulaling or volling relief condilions
in the hilly arvea ave another lopographic conslraint. Mainly due
to steep slopes, it is difficult to make ccenomical field arrange-
menl for proper irrigation farming,

The Fine texiural features consisl of 35 to 70 % of clay,
30 Lo 60 % of silt and very rave sandy particles is generally.
accepled for the paddy rice cultivation. Yhile, the cultivalion
of diversified crops will be vesiricted to a certain degree due
to such unfavourable characleristics as very low intake rate,

very high moislure holding capacitly, and very low pereability
coefficient of sotils.

The fine tlexlured soils having very hard consislence vhen
dry, while very soft and friable consislence when wet, will also
restric the farm mechanization lo some extent. According to the
field data so far oblained from dry field, a bearing capacity
expressed in N-value is rather small as compaved wiih the value
of 4 Kg/cm which is generally accepled as the minirum allowable
value for the iatroduction of farm machinery. In order to realize
the proper farm wmechanization, it will be required lo increase the
bearing capacily sufficienlly by the improverment of soil moislure
regive by providing lhe proper drainage Facilities.

Coarse texlured soils having very rapid percolation rate and
low moisture holding capacily, are also not suilable for economical
irrigation development due to large vater regquirements for up-
keeping the favourable range of soil moisture in a cerlain depth
of the soils. Gravelly and stony soils in the hilly arca will

largely limit the farn operations and limil Lhe rootling aclivi-
ties of the crops.

Organic soils alse have the constraint o the agricultural
developzent. In order to meliorate these soils, it is required
to apply proper quantity of lime or other alkaline materials for
correcling soil acidity andfor sufficient water for leaching
aclive acidilies. Aeccording to the annuail reporl on the Baranbai
Transpigration project (1978}, it is nolewvorthy Lhat the ground
surface in Hislosols area is being gradually subsided, year by
year, at the rale of aboul 5 ¢a dcep/ycar on an average caused
by a decomposition of the organic rallers. As a result, a large
labour force is required for mainlenance of the farm facilities
and land levelling. Those recurrent cost for operation and
maintenance of ihe farm flacilities could not be juslificd, under
the current situalion of the farm econonics.
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As for Lhe constraints upon low ferlility, it is considered
that the deficicncy of lhe essential plant mutrients could be
supplemented by application of manures and chemical fertilizers.
However, it is noted that fertilization efficiency particularly
of phosphate will be reduced due {o chemical absorption to be
procceded with active alumina under the sireng acid condittons.

"As far as the crop production especially of diversified crops
are concerned, prolitable production will notl be expected in this
survey area withoul the correclion of sirong acid soil conditions,

Shallow soil deplh especially due Lo mud-clay will restrict
not enly the crop production but also the economical field arrange-
went . Once agpravatien eccurs in the brackish and sulphuric regirves
by a slrong oxidalion of soils atlributed to deep excavation, it is
very difficull to recover ithe good soil conditions. 1n order to
reclaim these soils suceessfully, il is pecessary to study the
specific }and use and irrigalion cum drainage engineerings, fron
the viewpoint of soil improvesent and land reformation.

Some other conslraints ave also found in the survey area,
such as prevailing various pesis and diseasecs, low familiaritiy
of the Farmers wilh theé modernized farming practices and improved
varieties of crops, low intensily of agriecultural supporting
services and so on. Seo far as the purpose of this land classi-
fication is concerned, however, these conditions could be excluded
from this land classification study, conceptionally.

V.5.2 Specification of Land Classificatlion

Taking into account the soil and land cenditions presented
in the preceding Scctions and alse the plant-physielogical
characterislics of paddy rice and palawija, the lerns of land
classificalion and their specific degree corresponding lo the
Jand suitability classes are eslablished in accordance with the
lard classification standard defined by the U.S. Bureau of Re-
claration. In this context, the following conditions are addi-
tionally taken into consideration for the soil and land appraisals.

{1} Condilion for seedling establishzenl partlicularly for
diversified crops, and soil tillabilily.

(2) Vorkability
{3} Possibilily of farm mechanizalion

{t) Capabilily for raintaining surface water particularly
for paddy rice cultivation.

The ecrxileria for raling of soil and land factors is labu-

lated in Table Y-5. The fterms of Yand classiflication and lheir
specific degree are sumrarized in Table V-6.
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V.5.) l.and Classification

Upon Lhke basis of the lerms of land classification anhd their
specific degree covresponding to the land suitabilily classes for
irrigation development, the land defined in cach soil group is
evaluated as shown in the Tables V- 7 to V- 24,

_ In rating the irvigation suitabilily of land, limiting
factors of soil and land are assessed whether it is corrigible

or difficult Lo involve in the land development. Hence, the
potential Yand suitability herein defined as the mostl permissi-
ble 1and class are graded by applying the lowest rate of limiting
factor: In this context, such physical natures as soil depth,

s0il texture, and topographic condilions are the essential limil-
ation in the survey avea.

In the light of the profile features so0il chenical and
physical characteristics, all of the low-lying lands, excepl
for swamp where the soils are classified into the soil families
{6}, (16), (17) arnd (18), are involved in the highly suilable
land class (J) for irrigated paddy rice cultivalion. Fron the
drainage enginecring point of view, hovever, this land grade
might be down lo the suilable {i1) to moderately suilable {Iif}
land classes because of ralher high capital investment required
for flood protection and also rather expensive managerent cost
of surface drainage during the cropping season particularly in
the rainy season. The area defined as the soil family (6} vhere
the area is being influenced by the deep seasonal T'lgoding and
the soils are shallowly bottomed by the mud-clay (potential acid
sulphate soils) is also classified inlo arable land. Taking
into account the low degree of such liniling Taclors, the land
of soil fanmily {6) is graded inle marginally suitable land class

(1v).

in order to reclainm the land in listesols, high investxenl
would be required for proper drainage improverentl because of the
existence of depression where the flood watler is deeply slagnated
throughout the year. In addition, high maintenance cost of the
facilities and high investwent for land levelling would also be
required for proper drainage operalion because of Hislosols
which would gradually be deconposed irregularly, depending on
the degree of decomposition of the organic materials. Se far
as crop production on Histosols is concerned, no profitable pro-
duction are expecled due o lhe soils having exlremely high
acidilies and very high contents of organic¢ carbon xhich largely
limit the fertlilizer response lo crops. With Lhese limiting

factors, the area of Hislosols is classified into unsuilable
land tlass (V).

The olher areas occupied by the soils of families (), {(2),
(3}, (8), (12) ard (15) are frec from the flood and have no large
conslraints upon drainage. Because of the undulating topography
in mosl of the area, however, it will be rather difficult to
make field arrangement suilable for proper iranagenent of irrigation
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waler. Besides, the soils having coarse lextures wilh many
gravels throughoul the profile will make the field arrangement
for irrigation and farm operation difficult. Tt is considered
that most of the land of these soils is unsuitable (V} for
ccononic irrigation development. Hoswever, the land in the
valley of these arcas will be graded into the land classes (11J)
"or (IV) oving to the soil and topography which are specified
sufficiently wilh the requirerents of irrigatien suttability.

From the above land evaluation, the land in the survey arca
is classified into four suilable Jand classes for paddy and diver—
sified crops with irrigation as shown in Table V-25, and the
extent of each class is illustrated on the land classification
pap altached to this report.

The first class includes the suilable land (11} in vhich
high productivity and profilability can be sufficiently expected
from the soil and land. However, there are roderate linitalions
" caused by strong acid soil reaction, poor essential plant nutri-—
enls, and secasonal floodings. These factors are likely lo reduce
crop yield andfor lo increase recorrent costs fer the crop pro-
duction and inproveent of soil and land.

The zecond class is the moderately suitable land (3IT).
he 1and of this class is also expected to have fairy productivity
for the paddy and diversified cyrops, though there are soxe lirmita-
tions which ray reduce crop yield aud call for higher recurrent
costs for the yroductlion and seil melioralion. Rather deep

flooding ¢ill be the constraint of ihis land class.

The third is the rarginally suilable land (iv}. The lard
of this class is also expected o obtain higher crop yield
through proper land use, vhen the deep water stagnation is
reduced by the tidal drainage system, successfully. Hovwever,
inproverent of the drainage system would requirxe a large invest-
cenl. The potential acid soil shallowly underlain is another
conslraint. ¥hen the soils are dried by heavy drainage works,
the presert scil reaction vould change to extrerely strong acid
caused by the oxidation process of soils.

The last class is the eccenenically unsuitable land (V} for
the irrigation developmenl prograw=e. Because of Lhe land
haviag very serious linitations such as deep valer slagnalion
and polential acid organic soils in the low-lying area and corse
textured soil with gravels, shallov soil deplh, rolling ov un-
Aulaling topography, ele. in the hilly area, the ccononic devel-
oprmenl could nol be expecied with the land in Lhis class, though
some possibililies for agricultural developrenl wilh other
specific crops and iree crops are recognized.

To repeatl in general, all of the Jands in ihe prejecl area
have wmore or less sone consirainls vhich would reduce crop yields
and require higher cosl for vrop production and soil improverment
particularly for introduclion of the diversified dry field crops.
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V.6

V.7

DEMARCATION OF POTENTIAL ARARLE LAXD

According to the systematic appraisal of soils and land
wade in the preceding section ¥.5, the land in the survey area
is classified inlo four land classes in vhich the fiyst two
classes are the suitable land for trvigated farning, the third
class is the rarginally suitable land and the fourlh is econom-
ically unsuitable land for the irrigation developrent.

In this land classification, about 49,100 or aboul 53 % of
total survey area arve selecied as the potential arable land
{classes JI and 111). Generally, these lands have sufficiently
deep soil, mederate tillability, high irrigability and sustainable
surface drainability. The vhysical constraints prevailing in the
area could be improved and/for rodified salisfaclorily within the
reasonable capital investment.

About 22,040 ha of the land are gr
land (class IV). These lands are also considered as the pofential
arable land. However, special measures will be required for agri-
cultural utidization, parlicularly fer rmelioration of aggravaled
soil features caused by their drainage improvement. It is rather
difficull, at present, to expeel economical use of these soils for
profitable irrigation farming of paddy rice and other cormon up
land crops by implerenting comprehensive irrigation and drainage

systen. Accordingly, the Yand in this class is not recorsiended
for the project.

aded into marginally arable

The remaining area, 21,640 ha, is classified inte class ¥V
(economically wunsuitable for irrigation farming), and then, these
lands are precluded fron the project study.

Based on the above land ¢lassification, demarcalion of

irrigable land to be taken for the project study is made as shown
in Table- V- 26.

SUMMARY AND RECOMMENDATIONS

In lhis soil investigation and studies, the soils in the
Riam Kanan Irrigation Project area are broadly classified into
1 orders, 10 sub-orders, 12 great groups, 17 sub-groups and 18

families based on the rorphological features and specific
characteristics.

In view of the land productivily, tillabilily or arability,
and irrigabilitly cum drainabilitly, it is noteworthy that such
various characlerislics, as silrong acid reaction as well as
polential acidity, poor conient of esseafial plant nutrients,
undesirable textural features, and inadequale permeabilily
coefficienl, and excessively hard and €irm consislence when dry,
are the common defects of all soil groups in the survey area.
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Po speak in general, the soils classified into the families
(1), (5) and (7) of Entisels and {9), (10}, {13) and {(14) of
Inceplisols have no significanl differences among their soil
featlures in case of their agricultural use for irrigation farming
with this project., In coimon, these sails are wet and massive
throughout the profile. They are extrewely hard and firmly con-
solidalcd when dry, while very sofl and friable vhen wet. They
have very high woisture holding capacily, while the permeabilidy
coefficiept is very low ranging between 5.0 x 10 “em/sec and
5.0 x 10 cmfsec in percelation rate. They are sirong to very
strong acid with pll values ranged from 4.5 to 5.5 throughout
the profile. EC values are mostly less than 1.0 m.rho/enf25°C
( free from the salinily problem ). Calion exchange capacily
ranges belween 25 and 60 m.eq./1G0 gr. of air-dried soils and
the ecapacity is saturated by the bases at less than 50 & in
shich calcium and ragnecium are dowminant. In some exceptional
cases, saturation degree higher than 50 % is found only in the
soils of family (3) and (10}.

The soils of the families (6} and (11) are resemble closely
te the above soils in general fealures excepl in the regire of
soi) acidity. Under natlural conditions when the soils are rois-—
tened, they shov pH values ramging from 4.5 ko 5.3, but the soils
particularly the sub-soils change to extrerely strong acid con-
ditions { pH 3.0 te 3.5 )} shen dry. Their potential acidities
shown by pH value are ranging froz 2.5 {o 3.0.

The soils of the families (1}, {2) and (12} ave the sandy
soils which consist of roderately coarse to fine quartlz sauds
wilh small gravels throughout the profile. BDue to very lack
of wealherable nminerals and clavey fractions, these soils have
very poor plant mutrients and srall calion exchange capacity.
Regarding the hydrodynamic characleristics, the soils have very
small moistiure holding capacity, vhile very rapid percolation
speed throughount the profile, even though the groundwater is
shallowly-lying below ground surface.

The soils of the families (3), (8) and {15) generally
consisl of loamy to sandy skeletals threughout the profile. Due
to their poor vegetations and undulating topographies, alcost
all of the surface se¢ils are more or less eroded out, and then,
organic matters in the soils are only very few. Cation exchange
capacily ranges between 5 and 10 m.eq., while its base saturagion
is only 10 $ or so. The essenltial plant nutrients such as nitro-
gen, phosphorus, polash, etc. are very poor. Owing to very coarse
texture throughoul the prefile, the soils have low moisture holding
capacily and very rapid percolation rate. The tillability or
avability of (lhese soils is low in general.

The soils of the families (16}, {17) and (18) are primarily
the organic materials deeply depesiled in the depression. Gener-
ally, these soils are strong to very slrong acid with pH values
reanging belween 4.5 and 5.0 lhroughout lhe profile under submarged
conditlions, and lhey show an exirerely strong acid reaction with
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pil values less than 3.5 when dry.
estimfed al avound 2.5 in pl.
fractions
natvients

The potential acidily are
No mineral siratificatien and/or
are observed in the profile, and then, available plant
and effective bases arve very rave in these soils.

In view of their response for crops, the soils in the
projecl area are gquile deficient in the essential plant nutvient,
such as nitrvogen phosphorus, effective bases inclusive of polash,
and are strong to very stromg acid (hroughout the profile. The
deficiency of Lhese chemical elements could be corrected by futuve
application of chemical fertilizers of proper arountis. However,
it is noted that the Fertilizing effeciency especiully of phos-
phate would be very low due {o high cenlents of active aluminum
ions in strong acid soils. Tt is, therefore, reconzmended to
select the mosl suitable ferlilizers and the best rmethod of

fertilization in due consideration of the relationship among
soils—- watler—- crops.

Deficieney of effeclive bases will be the cause strong
acidity and exlremely hard and fire consislence of soils when
dry. At the initial stage of the developient, it would be
required le make basic inproverent of such unfavourable soil
conditions Ly reans of proper liming practice.

The soils ave one of the mosl important and basic elerment
for developzent of profitable agriculture. It ts, therefore,
recorsended to rmake the lLest efforl teo improve the soil condi-
tions properly in a long run of the years.. Once aggravaied by
sore causes, it is very difficvlt to recover the goed conditions.
Hence, it is also recomzended lo make continuous sludies and
field moniloring on the probable change of soil characteristics

in a long range either in the projecl avea or in an expericental
farm.

In the light of the fealures and charvacterislics of seils
described abave, the land suitability is classified inlo four

classes in accordance with the U.5. HBureau of Reclamation slan-
dard rodified in 1967.

Out of lotal survey arca, ahbout 49,1060 ha or about 35 %
are selected as the polential arable land ( classes Il and I1I )
Generally, lhese lands have sufficienily effeclive soil depth.

rmoderate tillability, high irrigabilily and suslainable surface
drainability.

About 22,030 ha of land ave graded into marginally arable
land { class IV ). It is rather difficult, at present, to
study economical use of these soils for prefitlable agricullural
developrenl with irrigation. Accordingly, the land in ihis
class IV is not recomzended for the project.

The remaining area, 21,640 bha, is classified into class V
( cconomically unsuilable for irrigation Farming ) and is ex-
cluded from the project study.



"Table V-1 Soil Classificatlion in Higher Categories

Order Subk-order
1. Enftisols ¥. Psasvacenls

2. Inceptisoals 3.

3. Ultisols T.

1. llistosols " 8.

Orthents

Aquents

Fluventis
Tropepts

Aquepts

Uzstults

Pibrists

9. Nemists

10. Saprists

Greal Soil Group

1. Quartzipsarmenls

9.

10.

11.

12.

Troporthents

Fluvaguents

livdraquents
Trepoflavents
Dyvsiropepls

Tropagquepts

Hlaplaquepts

Haplustults
FTropofibrists
Tropohemists

Troposaprists

o

10.

1.

12.

13.

14,

15.

16.

17.

Soil Sub-group

Aeric Quartzi-
pravments

. Haplaquedic

Quarlzipzanacents
Typic Troporthentls
Typic Fluvaquents

Thapto-Histic
Fluvaquents

Sulfic Hydraquents

Typic Tropofluvents

. Typic Dyziropepls

. Aeric Tropaquepls

Tvpic Tropaquepts
Histic Tropaqueptis
Acric Haplaguepts
Typic Haplagquepts
Typic Haplustults
Tervic Tropeftbristis
Teyric Tropohemisls

Terric Troposaprizsls

Nele: The soil classilication iz made in accordance vith the
U.S. Soil Taxenomy systen, 1973,

L%
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Table ¥-2 Soil Classification

in Lover Calegories

Soil Sub-group

Soil Poamily

(ha)
1. Aquic Quarvtzi- 1. Acid, Aguic Qnarlzipsammen(s 4,690
pzamments
2. Haplaquodic 2. Sandy skeletal, Acid, 2,250
Quartzipsarments Haplaquodic Quarvlzipsanments
3. Tvpic 3. Sandy skeletal,.Acid, 3,270
Troporthents Typic Troporthentls
4. Tyvpic Fluvaquents 4. Fine, Acid, Typic Fluvaquents 2,350
5. Tiapto-Histic 5. Fine, Dysic, Thapte-Histic 1,390
Fluvaquents Fluvaquents
6. Sulfic Hydraquenis 6. Loarny, Dvsic, Sulfic 12,720
Hydraquentis
7. Typic Tropoflavents 7. Clayey, Acid, Typic 3,720
' Tropofluvents
8. Typic Dystiropepls 3. Loany skeletal, Acid, 3,170
ivpic Dystropepls
9. Aeric Tropaquepts 9. Loamy, Acid, Aervic Tropaquepts 25,830
10. Typic Tropaguepls 10. Loamy, Acid, Typic Tropaqueptls 6,680
1i. Histic Tropaquepts 11. Loamy, Acid, Hislic Tropaquepts 1,010
12. Sandy, Dvsic, Histie 1,100
Tropagquepls
12. Aeric Haplaguepts 13. Clayey, Acid, Aeric Haplaquepls 4,960
13. Tvpic lfaplaquepts 14. Leoamy, Acid, Typic Haplaquepts 1,200
14. Fypic Haplustults 15. Sandy skeletal, Acid, Typic 5,780
Haplustults
15. Terric Tropofibrists 16. Bysic, Terric Tropofibrists 2,700
16. Terric Tropohemistis 17. Dysic, Terric Tropohenists 2,310
7. Terrie Troposaprists 18. Dysic, Ter-iec Troposaprisls 4,120
Tolal 92,780
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Table V-3 Present Soil Classification Correlated with Previous

10.

11.

12.

So0il Classification

Present Classificalion

Greal Group

Quartzipsarmmentis

Troporthents

Fluvaquenls

iivdraguents

Tropoliuvents

Dystropepts

Tropaguepts

Hapraquepts

Haplustuelts

Tropofibrisls

Tropohemists

Troposaprists

&

10.

1.

13.

15.

16.

17.

Sub-group

Aquic Quartzi-
psamments

Haplaquodic
Quarizipsaryents

. Typic

Troporthents

Typic
Fluvagquents

Thapte-Histic
Fluvaquents

Sulfic Hydraquents 4.

Typic
Tropoiluventls

. Tyvpic Dystropeplis

Aeric
Troypaquepl s

Typic
Tripaquepls

Histic
Tropanquepls

Aerie Haplaquepts

Typic Raplaquepts

Tyvpic Haplustults

Terric
Tropofibrists

Terrie
Tropohenists

Terric
Troposaprisls

V-1l

1.

Previous Classification

Greal Group

Regosols

Spodzols

Regasols

Alluvial
soils

Latozoels or
lateric soils

Alluviail
soils

Podzolic soil

Organic
soils

9.

s

10.

1i.

12,

Sub—group

Oxic
Regosols

Hunie
Spodzols

Oxic
Regosols

Thionic

Alluvial :

Dystrie
Alluvial

Pystric
Alluvial

Eulric
Aluvial

Dystric
Alluvial

Eutric
Alluvial

Fibric
flistosols

Hlemic
Hlisfosols

Sapric
Histosols

soils

zo1la

soils

n

soils

soils

7]



Table V-1 Major Characieristics of Sails and Environnmental Conditions

Landform

Land Use

Scasonal Flood

Mapping and or _
Sub-grou Unit Topography Yepetation Duration Depth
Lsub-group d0pograpy Yepin

1. Aquic Quartzi- 1 old sand dune bushes - -

psamsents & low-terrace;
nearly flat

2. Haplagquedic 2 fowv—terrace; bushes - -
Quartzipsarments nearly flat

3. Typic 3 undulating; alang- - -
Troporthents very gentle alang

sloping

4. Tyvpic 4 recent levee} village- Dec.-Mar., 30
Fluvagquents nearly §flat yvard

5. Taplto-Hislic 9 recent levee; paddy field full- 50
Fluvaquents neavly flat season

6. Sulfic 6 depression; paddy Ficld full 100 or
Hydraquentis flat oy gelan tree season nore

1. Typic i flood plaing gelam shrab Nov.-May 50
Tropofluvents flat

3. Typic 8 undulating; alang-- - -
Dystropepls gentle slope alang

F. Aeric 9 flocd plain; paddy field Dec.-Mar. 30
Tropaguepls fiat

10. Typic 10 flend plain; paddy field Dec.-Apr. 350
Tropaqueptls flat

(family No.)

{month) (cm)

Note: 1) Mapping unit (family No.)} is the soils which classified inlo

the soil family at lover category in the soil classification.

The figures are directly referred to the serial No. of the soils
illustlrated in the soil map.

2) Duration of the seasonal flooding is preliminarily defined as
the period with vater standing.

3) Deptlh of Llhe secasonal flooding shows the maxisum deblh of peak
flooding water.

- to be continued -
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Troposaprisls

Note: 1}

Mapping
Sub-group Uni L
(family No.)
11, JHlistic 11
Tropaquepts
12, Aervic 12
Haplaquepts
13. Typic 13
Haplaquepts
14. Typic 14
Haplustulis
13. Terric 15
Tropofibrists
16. Terric 16
Tropshemists
- 17, Terric 1 X1

Landform

and
Topography

flood plaing
flatl

low~-terrace;
nearly [lat

levee;

nearly flat

old levees
nearly flat

volling;
steep slope
depression;

depression;

flocod plain;
Flat

Land Use
or

Yegelation

golan and
swarnpy forestl

gelan and
swampy forest

village-
yard and
planiation

plantation
and village-
yvard

alang-
alang

swanpy-
forest

SWampy—
forest

gelam shrub
or swampy
forest

Seasonal Flood

Duration
(rmonth}

Deplh
{cm)

Dec.-May 50

Pee.-Feb., 30

full— 100 or
season  more

fuli- 100 or
season more

ful}—
season

50 or
nore

Mapping unit {family No.) is the soils which classified

into the soil family al lover category in lhe soil classifica-
The figures ave direcily referred to the serial No.
of the soils illuslraled in the soil rap.

tion,

2} Duvalion of the seasonal flooding is preliminarily defined
as the period wilh water standing.

3) Deplh of the seasonal flooding shows the maxinun depth of
peak fleoding water.
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Ground

Mapping Water
Unit Fluctuation
(cm)
1. g to 50
2. 10 to 50
3. -
4. 10 to 50
3. 0
6. 0
7. 0 to 20
3. -
9. 20 to 50
10. 0 to 30
11. 10 to 50
12. 5 te 30
13. 10 to 60
Lt. 30 10 70
15. -
16. -
17. -
18. -

Soil

Depth
(cm)

0 to 5

O

30

100

30

30

100

10

150

100

160

30

150

150

100

100

50

fo
Lo
{o
to

to

to
to
or
teo

to

to
or
or
to
to
to

to

10

50

150

50

150

20

Tore

150

150

50
more

more

150

150

100

v-14

Seil

Texture
1.8/56
LS/SG
L/LG
sic/c
5ic/peat

c/c

c/fc

fLALG
sic/cC
sic/C

hunmic €/
5iC

hunic S/5
sic/c
C/SicC
LG/LG
peat
peatl

peat

Specific
llevizon Salinity
- free
spodic free
- free

cambic frec
hislie free
sulfic or froe

dysic

gleyvic free
cambic free
glevic free
gleyic free
histic free
histie free
gleyic " free
‘cambic free
cambitc free
fibric free
hemic free
sapric free



Acidity {pli: 10) Base

Mapping Saturalion Soil
Unit {Ficld) (aiv-dry} * (polential) C.E.C. Degree Evaluation
{1a.e) (<=)
1. 4.5 Lo 5.5 4.5 to 5.0 - 2 to 7 5 Lo 20 aon-arable
2. 4.0 to 5.0 3.5 {o 1.0 - 1 to & 5 {n 15 non-arable
3. 4.5 to 5.5 4.5 to 5.0 - 3 to 10 10 1o 20 conditionally
arable

4. 4.9 to 5.9 1.0 Lo 1.5 - 30 to 50 40 to 60 arable

5. 4.5 to 5.0 3.5 to 4.5 3.0 to 3.

W1
3%
A

3 to 43 10 {0 45 conditionally
arable

6. 4.0 to 4.5 3.0 to 4.0 2.5 to 3.5 50 to 60 10 to 20 conditionally
arable

7. .0 Lle 5.0 3.3 1o 4.0 3.0 to 3.5 30 to 50 30 to 30 arable

8. 1.5 to 6.0 4.5 to 5.0 - 10 to 25 5 to 10 ‘conditionally
arable

9. 4.5 to 3.3 4.5 to 5.0 - 30 1o GO 33 to 60 arable

10. 1.0 to 4.5 4.0 to 1.5 - 30 te 60 40 to 60 arable

11. 4.0 to 4.5 3.5 to 4.0 3.0 fc 3.5 5 to 10 5 to 10 arable

12. 4.0 to 1.5 3.5 to 1.0 3.0 to 3.5 5 to 15 5 to 10 arable

13. 4.9 to 6.0 4.5 lo 5.0 - 25 to 35 30 to 50 arable

14, 4.5 to 5.5 4.0 te 5.0 - 30 to 50 35 to 30 arable

19. 1.0 to 5.0 4.0 to 1.5 - 10 to 20 5 to 10 conditionally
arable

16. 4.0 to 4.5 3.5 to 4.0 2.0 to 2.5 100 to 150 fovw currently
non-arable

17. - 3.5 to 1.5 3.0 to 3.0 2.0 teo 2.3 150 o YiO few currenlly
non-—-aralle

13. 3,5 lo 4.5 3.0 to 3.5 2.0 to 2.5 50 Lo 65 fevw condifionally
arable
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Table V-7 Phosphale Absorbed by Soil al Different Pil

levels
and Gross Active Acidily of Soil
_ Gross
Pit Horizon - Tex- PH level - Active
No. Sequence ture 3 4 5 6 1 8 9  Acidity
{rield) (m.e/100gr)

2 1 Ao Humic sand 1,020 895 695 545 770 795 858 2.48
IT Al Humic sand 820 7712 410 295 395 745 95 0.85

8 I Al Humic clay 1,170 1,145 895 845 210 945 1,070 1.25
11 Al2 clay 845 770 420 615 670 695 120 2.45
I ¢l clay 695 670 645 595 895 1,170 1,245 1.13
9 1 Al Sandy laom 1,345 1,095 245 545 945 1,020 | 1.67
IT €1 Saundy laom 970 920 895 620 170 970 1,045 1.60
111 €2 Loamy sand 1,195 1,145 ~ 920 895 520 1,135 1,145 12.23

v C3g clay 1,370 1,325 1,250 1,295 1,095 1,220 1,345  18.68

19 1 Al clay 820 795 770 570 325 420 976 0.98
11 Cl clay 1,025 920 615 245 470 795 995 1.05

LiI Cc2 clay 995 845 T45 450 645 870 1,370 0.95

23 1 Ao Humic clay 770 645 595 520 295 795 1,295 4.98
1T Al Hunic clay 1,045 940 770 620 645 870 1,020 7.35

11T Al2 Clay laem 1,320 1,270 520 380 420 1,270 1,345 9.10

Iv Ci sand 1,245 670 345 170 370 595 620 2.25

28 I Al clay 1,295 79 670 420 i70 920 930 1.38
11 Cl clay 715 695 570 370 95 425 435 1.20

Irr  c2 clay 1,195 945 845 820 1,045 1,145 1,170 1.25

iV Clg clay 1,295 1,195 1,370 1,070 1,145 1,195 1,270 0
Y Cd4g Loawy sand 1,145 970 920 350 895 915 270 0

47 I Al Husic clay 1,245 1,195 1,170 1,045 13,145 1,220 1,270 1.83
Il Cl clay 345 830 95 670 345 5955 610 1.55

111 c2 clay 1,170 920 675 610 445 5345 5995 4.00

IV C3pg clay 1,395 1,370 1,345 1,305 1,385 1,326 1,370 17.55

Note: Pigures are shown by mili-grarmoe of P20 Le

V51
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Table Y-8 Criteria for Raling of Land Faclors

1. Seil Conditions

1.1 Soil Texture Qualities

‘Surface Soils Sub-surface Soils
s0: Coarse loamyv to Fine loanm Pine loamy to fine clay
sl: Fine loamy Lo Fine clay Coarse loany to fine clay
s2: Coarse leoamy and/or very Coarse loamy andfor very

fine clavey fine clayey
s3:  Sandy and/or histic soils Sandy and/or histic soils

1.2 Effeeiive Soil Depth

Depth to sand, gravel, cobble, plinthite, nud-clay or histics

ko: VYery deep - more than 90 em

ki: Deep - 50 to 90 cn.
k2: Moderate -~ 20 to 50 cm
k3: Shallow - less than 20 en
Depth to_imperseable laver
for Diversified Crops For Paddy Rice
io: VYery deep — tore than 150 en ko:  Very deep - more than 90 em
il: Deep - 120 to 150 cm kl: Deep - 30 to 90 cm
i2: Moderate - 100 to 120 cm k2: Moderate - 20 to 50 cm
1}: Shalilow ~ less than 100 ca k): Shallow ~ less than 20 cn
1.3 Soil Aciditly {yH: H,0 1:1 soil-vater suspension)
ao: Slightly acid fo neutral - 6.1 to 7.5
al: Moderalely streng acid - 5.6 ta 6.0
a2: Strong acid - 5.1 to 5.5
a3: Very strong acid - 4.6 to 5.0

at: Extrermely strong acid less than 4.5

2. Topography

2.1 HRelief Condilions 2.2 Stoping Condilions
ro: Flat {e nearly flat to: 0 1o 27
ri:  Gently sloped land t1: 2 to 5% in single slope
r2: Undulaling t2: 5 to 87 in single slope
r3: Rolling t3: 8 to 153

t4: rove than 15%
3. Drainage Condilions

3.1 Soil brainability .2 Seasonal Flooding
do: Well drainable fo: Non seasonal fleoding
di: Moderately drainable (non inundation)
d2: Somewhal poorly drainable fl: Scasonal flooding shallovwly
d3: Poorly drainable {sorelime inundaled)
d1:  Veyy paorly drainable f2: Seasonal flooding deeply

{frequentiy inundated)
f3: Fleoding throughout the year
{inundated all the limes)

Source: Irrigalion suitability classificalion, US. Bureau of
Reclamalion, 1967
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Table V-9

Teres of Lard €lassification and Their Specific Degree

Suitasbility Saitable Unsuitable
Specific Dogree Yery Righ (1} High {2) Heterately Low (4) . Very Lov {5)
High {3)
Soil and Land Qualities
. Soil fertilities
- organic carbon (%) sore than Q.73 zare than .15 0.15 t0 .75  less than 0.15 tezs than 0,15
~ total kitregen (£) sore thkan 0.05 race than .05  0.01 10 0.05 less Lkarn D.0O] Fezs 1han 0.01
= available P05 (pje) high ) wzderale bow very low very lov )
- C.EC (m.eq.) eore ihan 10 sare thin 1O 3 to 10 lezs than § - tess than )
- potassius (m.eq.) zare than 0.2 zore than 0.2 0.1 to 0.2 less thzn 0.1 less than Ot
- btase saturaticn (%) zere thin 40 zore than 40 1¢ to 13 Tess than 1O lexs than 10
2. Scil Acidity {gH: 1:t soil_vater susgension)
zare Lkan 5.6 rore than 5.6 1.6 to 5.5 less than 4.5 less than 4.5
3. Seil Bepth (ca)
-~ depth fo sand, etc. mere than 90 ecre fkaa 9 30 to 2 20 to 30 Yess than 20
~ depih to irpercea- . .
ble layer eore Lhaa 150 120 to 150 120 to 150 100 to Y20 lezs than 100
4. Yopoaraphy
- relief fFiat 1o cearly flat to rearly  gestly sloged undulalicg rolling
fiat Iiat =~ .
- slope (%) 0 to 2 2 to 5 58 B to 15 more than 15
3. Drainage Corditicns
- draicability wvell m-lerate sceevhal poor  paor . Yery ponr

- seasonal flooding

Lar-3 Capabilily

6. Cortilions for secding

non flocting

establichrent arnd

nen flecling

tillabilitly

~ £0il siructure

- censisteace
- susceplibility to
surface sealing

7. Vorkabilily
- e¢nsislence when
vet _
- eenzistence whea
drey

structyreless
& granalar
friadle

slight

non Lo slighlily

sticky & plaztic

icose lo scder-
ale

B. Pozsibility for fars sechanizatics

- lard foro & szloge

- tearing capacity
in N-value

TEat o gently
sloped

ecre Lkan

1 Kg/asl?

9. C2p2bitily for eaintainicp surface vater

- perceabilily

less than
1.4 x 10-% ¢5J

2.

sat-argalar
blccky
friatle

cVight

s¥ighily slicky
& plastic
zoderately kard

gently uclurat.
irg
3 1o 4 Kglen?

1.3 %0 5.5 x
167% cafeec.

skorl ard
shallevly

Cleaded

sub-angular
blecky
fisem

rolerate

sticky &
plastic’
ecleratlely
Eard ta kard

urdslating

3} o 8 ¥g/ea?

1.6 x 1072 15
5.5 x 1071
cafsec.

loog ard Zeeply
fica2e)

biceky to
rassive
very fira

strong

very slicky &
very plastic
very kard

roltlirg

tess (kan 3 Kz/
es?

Pexs than
1.6 x 1077} caf
sec.

perzazently acd
deeply [looted

maAss1ve
exirezely fira

strorg

very slicky &
rery plastic
very Lard Lo
extrizely kard

rolling ard
sleeply slcped
lezs than 3 Kg/f
<

less than
1. x 163 ¢af
tec.

Note: Scurce;

Lar suitability cla#sil’ica'&c—n fer irri

by .5, Bureau of Reela~alicn, 1957.

gated paldy ard diversified crops defined

Criteria for 1ard ca[-a"bililj ap;raiéal iz prelioicarily eslirated tated on the
specific degree generally accepied.
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Table ¥V-28 Land Classification

Land Suilability for Irrigaled Paddy Rice Cultivalion

Land Class

Definition Area

Class 1

Class 2

Class 3

el
e
=
#
h
W

(ha)

Yery Suilable for objeclives ~
(No land satisfied in the project area)

Land Cla

53

Suitable for the objectlives 18,700 41.7
Moderatlely suvitable for objeclives 10,400 11.2
Marginally suitable for objectives 22,040 23.7
Unsuitable for objectives 21,610 23.14
Tolal : §2,730 100.0
Land_Suitability for Diversificd Crops {Polowiio)} vith Irrigation
Definilion Arca P
{(ha)
Very suitable for objectives - -
(No 1and satisfied in the projectl area)
Suitable for the objectives 1,200 1.3
Moderafcly suitable for the objectives 1,150 1.2
Marginally suitable for lhe objectives 12,010 15.3
Unsuitlable for the objeclives 48,390 2.2
Total 92,780 100.0

Nole:

The specific¢alion of land classification is referred to the

land elassification syslem defined by the Bureau of Reclamation
U.S. Deparlnent of Interior, 1953, modified in 1967, especially
for the land evalualion on lowland paddy field and ils produc-—

Lion

(Lam Nam Oon Project, Thailand).
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Table V-29

Lard Classification srd Folential Ircigable Area {a) Ly Sub-area

Lat:§ Suitability Sub-area Sub-zrea Sub-area Sub-area Sut- Sub-arca Fok-area Telal
Classes A B C D total E F

V. Ihysical Acea Surveyed:
Class i 1) Q 4] 1] [s] 0 0 4]
Clasz 1 2,930 2,300 6, 300 13,72 »N,250 1,050 300 18,700
Class 311 o) 1,330 400 2,330 3,00 54290 1] 10,400
Class 1V A00 3,650 o 1,550 8,600 11,590 1,850 22,040
Class ¥ 2,4 3,310 0 Q 10,800 1,170 9,610 21,630
Total 3360 21,700 6,700 20, £00 51,760 26,100 11,920 92,180

2. TFhysical Areaz Delirealed for Frojectk:
Class 11 2,600 B, 100 4,000 11,450 26,150 6,650 100 33,400
Class T11 0 1,330 300 2,100 3,380 3,570 o 1.4
Class IV 300 2,900 o 4,500 7,500 1,932 1,850 14,200
Class ¥ E53 6,00 o 4] 6,560 0 670 16,330
Jetal 3,060 18,380 2,300 18,050 11,130 21,750 11,920 11,30

2.1 Gress Area o bte Taken for Project:
Class 31 2,600 T.8% 1,000 1,430 25,850 6,650 0 32,500
Class 11 : 3] 1,380 $00 2,100 3,820 3,550 il 7,130
Class IV 400 0 0 4] 00 o [+] 400
Tetal 3,000 3,180 4,300 13,550 30,130 10, 200 0 10,330

2.2 Gross Area to e Excloled froz Project: {duz to unfavcurakle soil ard tepegraphy)
Class 11 9 0 0 a 300 O 1003 TOG
Class 11 3] o 0 (4] 0 0 [+] 0
Class 1Y (4] 2,900 1] 3,500 7,00 ¥,350 1,550 13,800
Class ¥ €65 6, 00N L 0 6,650 G G,670 16,3¥3
Ictal LED) 9,39 4 1,70 14,360 1,5%0 11,93 30,83
Ncte

The Jard in €lass IV is Basically exeduled Mrex the developrant plan.
107 k2 of Claszs IV in the sub-a2rea A it laken up for tke Project.

Hevexer, an area of
Why such arn areéa is laken

up for 1te project is that it iz not practical to exclole ke arez in & fore of pateh vith a
view to sy:sleratic align-ent of tte drairaga retvork and lo proper operations of the retvork

in tre sut-arez.
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Tabie V-30

3.

Vegetali

Igﬁica! Soil Profile of Aquic Quarlzipsammenis

. Soil Group:

. Topegraphy:

on:

(Soil Unit: 1)

Entisols in order, Psavments in sub-order, Quarizi-
psarmenis in greal group, Aquic Quarlzipsarnenis in
sub-group and Acid, Aquic Quartzipsarments in family.

014 sand dune, slightly elevaled and undulated,

Bushes and Cerns

Deseriptlion of Soils:

Specific

Rorizon

Al

Soil

Depth

{cm)

0 to 10

€1 10 to 50

Cl12 oy
C2g

Note:

50 Ccm
below

Rerzarkable Features

Gravish brown (10YR 5/2) in colouvr; medijur
to IMine quartz sand in texture, partly including
many small gravels; very loose censistence; gradu-
ally and smoothly change to the fellowing horizon.

Light gray (10YR 7/1) in colour; sandy in
texture wiih parlial gravelly sand; rather compact
bul very loose consisience vhen wet; diffuse and
smooth boundary with the following soils.

¥hite to pinkish white {10YR 8/1 to 7.5 YR
8/2) in colour; sand in texture having many smalkl
gravels partially; compact but verv friable con-
sislence when wel.

The soils generally underlie in the ground
wvater layer.

The soils are generally strong acid throughoul the profile
under natural condition when wel.

Alrost all of the land of this s0il area is free From the

scasonal flooding, while shallow groundwater table through-
out the year.
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Table V=31

Typical Soil Profile of Haplaquodic Quartzipsarments

1. Soil Group:

2. Topography:

3. Vegelation:

(Seil Unit: 2)

Entisols in order, Psawmenls in sub-order, Quarvtzi-

psammenis 'in great group, Haphaquodie Quartizipsanments
in sub-group and Sandy, skeletal Acid, Haplaquodic

Quarizipsamments in family.

Lowlying terrace, slightly clevated and nearly flat
topography.

Bushes and ferns, somewhal gelam shrub.

4. Descriplion of Soils:

Specific Soil
Horizon  Depth

{cm)
Al Otol0
Bl 10 to 15
B2 15 to 30
Cl 30 to 100
C2g bhelow 100

Remarkable Peatures

Dark brown {7.5YR 3/2) lo very dark gray
(5YR 3/1) in colour; sandy lexture; loose and soft
consistence vhen vet; gradual and smooth boundary
with the underiying soils.

This horizon is considered an albic horizon
and the soils are while (10YR to 7.5YR 8/1 to 8/2)
in colour; rather coarse sandy texture; structure-
less and very friable consislence ; loose; abrupt
and smeoth boundary with the underlying soils.

This horizon is considered spodic soils.
The soils are dark brown to brown (7.5YR 4/2 to
10YR 5/3} inm colour; sandy texture; rather compact
but friable consistence when wet; siruclureless;

diffuse and irregular boundary wilh the underlying
soils.

Medium sandy texture; white in colour; rather
compacl but structureless and friable consistences
gradually and smooth boundary wilh lhe nexh horizon.

Sandy ¢lay to loamy clay in texture; light
broevnish gray to light gray in colour; compact;
rassive struclture; rather hard and firm consistence
when dry.

The seoils in this layer are considered the
diluviun deeply deposited in this arvea.

Notle: The soils arve slrong acid throughout lhe profile under
nalural conditions when wet.

The land is free froem the seasonal flooding but high
groundwaler table throughout the year.
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Table Y-32

Typical Soil Profile of Typie Troporthenis

Soil Gronp:

Topography:

Yepgelation:

{Soil Unit: 3}

Entisols in order, Orthents in sub-order, Tropor-
thenls in great grouwp, Typic Troporthents in

sub-group and Sandy skelelal, Acid, Typic Troporthents
in family.

Battom in uwadulating hills, gently sloped land.

Alang-alanyg grasses and short bushes, somewhat uscd
for upland field and grown by cassava, beans, corn,
eltc. mainly for self-consumption.

Description of Soils:

Specific Seil
Horizon  Depth

{cm)
Al 0 to 15

1 1> to 50

c2 below 50

Recarkable Pealures

Dark brown (7.5YR 3/2} to brown (7.3IR 1/2)
in patrix colour; coarse loamy to sandy texture;
including more than 35 & of gravels and fragments
of laterites; weak sub-angular blocky structure;
rather firmly consolidated; non e very slightly
plastic and sticky when wel; gradually and smooth-
Iy change 1{o the loviying soils.

The soils are considered colluvial soils.
They arc sandy to coarse loamy skelelals in texture;
rathey compact but friable consistence when wet;
abruptiy bounded by the diluvium and/or saprelile
of sandstlones in tertiary formation.

These soils are considered the basic litho-
logical foundalion derived from dilumiw: and/or
sandstones. They have weak or slight paralithic
conlacl regine. The soils econtain effusive gravels
andt stones.

Note: The soils ave very strong acid throughout the profile
under the natural condition vhen wet.

“The seils have very high permeabilily cocflicient
throughout the profile.
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Table V-33 Typical Scil Profile of Typic Fluvaquentis

1. Soil Group:

{Soil Unit: 4)

Enlisols in order, Aquentls in sub-order, Fluvaquents

in great group, Typic Pluvaquents in sub-group and

2. Topography:

3. Vegetation:

Fine, Acid, TFypic Pluvaquents in family.

Recent river levee extending narrowly along the
viver Baritlo.

House yard and coconut plantation.

4. Description of Soils:

Specific  Soild
Horizon ~ Deptlh
(cm)

All 0 to 10

Al2 10 to 30

Clg 30 iae 95

c2

oL

Note: Strong

Rermavkable Peatures

Dark brown to brown {310YR 4/3); silly clay
Lo clay; rmassive; hard and Lirm when dry, soft
and friable consislence when wel; few, Finc yel-
lowish brown mottles; abrupt and smooth boundary.

Moliled davk gray (N1/ ) to dark grayish
brown {10YR 4/2}; fine clay; massive; soft and
friable when wet, but vary hard and firm consis-
tence when dry; fine and strong brown stains
around the old roots; clear and smooth boundary.

Gray (3Y 3/1); siliy elay le clay; massive
structure; cozrion, strong brown (7.%1R 5/6) stains
around the old roots; inlercaraling very thin silt
strata; clear and smoolh boundary.

95 to 150 ‘Gray (N5/ ); siliy loam; massive slruclure;

no mottles in the profile.

Below the soils, mud- c¢lay underlies deep-
1y. '

N,

to very slrong acid throughoul the profile.

No salinily is observed in this seoil.
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Table Y-34 Typical Soil Profile of Thaplo-Hlistic FPluvaguents

1. Soil Group:

2. Topography:

3. Yegetation:

{Soil Unit: 95)

Enlisols in order, Aquents in sub-order, Fluvaquents
in great group, Thaplo- Histic Fluvaquents in soil
sub-group and PRine, Dysic¢, Thaple- Ristic Fluvaquents
in family.

Recent river levee exlending narrowly along Llhe
river Barito.

Paddy rice in the wel scason cropping.

4. Deseription of Soils:

Specific Sail
Horizon Depth
(Cm)

All 0 to 15

A12 15 to 50

Ob 50 Lo 150

Cg below 150

Remarkable Peatures

Brownish black to gray (MOVR 3/2 te 5Y 4/2);
fine clay; massive siructure; friable and very
soft wvhen wel, but hard and firm consistence when
dry; very few brown rottling along the old roots;
graduvally change to the next horizon.

Gray (5YR 4/1 to 4/2); light clay lo silty
clay; very few stains around the old roots; soft
and friable when wvel, while very hard and fimn
consistence when dry; massive struciure; abrupt
and smooth houndary.

Brownish gray (10¥R 5/1) to dark grayish
brovn {2.5YR 4/2); fibric regire {(not so well
decomposed)}; very loose, smooth boundary.

Grayish colour of mud-c¢lay (r:arine sedirents)
silty sand to fine sand in {exiure and the layer
includes rany buried cells.

Nole: Very strong acid throughoul the profile under the natural
condition when moistened, but when they dried by drainage
contrel, the soil recaclion change lo exiremely slrong acid.

No salinity affecled to lhis scoil.
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Table Y-35 Typical Soil Profile of Sulfic lydraquents
(Soil} Units ©6)

1. Soil Group: Entisols in order, Aquenis in sub-ordeér, lydraguents

in great groupy Sulfiec iiydraquents in sub-group and
Loamy, Dysic, Sulfic Hydraquents in family.

2. Topography: Depression, so called tidal swamp or back swanmp.

3. Vegetation: " Paddy rice in the wel scason cropping, somevhat
nippa, mangrove foresl or gelam shrub.

4. Description of Soils:

Specific So1l}
Horizon  Depth Remarkable Fealures

{cm)
Allg O te 15

Dark gray (5Y 4/2) to grayish olive (7.5Y
5/2}; fine clay to silty clay; very soft and very
friable wvhen wel, while very bard and firm con-
sistence vhen dry; gradual and smoolh boundary.

Al2g 15 to 50 Gray (2.5Y 5/1 to 5Y 5/1}; clay to silty
clay; massive siruclure; plastic and sticky;
non mottlings; rather compact, bul soft and fri-
able consisfence wvhen wel and very hard consistence
when dry; abruptl and smooth boundary.

Cg 50 Lo 150 Grayish yellow {2.5IR 4/2) io grayish olive
(7.5Y 5/2)}; silty clay to fine loan; massive;
bearing capacity expressed in the N-value at less
than 0.7 kg/fcn2. This soil might be the mud—clay.

Note: The land of this soil area is inundated throughoult the year.

The soils are very sirong acid under the matural condition
when moistened and very strong fto extremely strong acid
when dry.

Ne salinity problems are found in this arca.
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Table V-30 Typical Soil Profile of Typic Tropogluventis
{Snil Unit: T)

1. Soil Group: Entisols in order, Fluvenis in sub-order, Tropo-
Fluvenis in great group, Typic Tropofluveats in
sub~group and Clayey, Acid, Typic Tropoefluvenis
in family.

2. Topography: Lowlying alluvial plain, flal Lo nearly flat
Lopography.

3. Vegetation: Gelam shrub, somewhat reclaimed for paddy field
bul rostly lies wasle al préesentl.

4. Descriplion of Soils:

Specific  5Soil

florizon  Depth : Rermarkabile Peatures
{em)
Al 0 to 15 Park brown to grayish broxn {10YR 5/1 to 5/2);

clay to silty clay; weak sub-angular blocky slruc-
ture; soft and friable consistence wvhen wet and
vather hard, while not so {irm consistence when
dry; gradually change to the next horizon.

Cl 13 to 50 Brown (10YR 6/3 to 6/3); clay to silty clay;
massive slructure; plaslic and sticky when wet;
rather compact; hard and firmly consolidated when
dry; diffuse and smooth boundary.

C2g 50 to 130 Greenish gray (56Y 5/1} and light olive
gray {5Y 6/2); many cloudy iype of ferruginous
mottling in the upper part of the layer and these
noliles gradually decrease with the depth; silty
clay; rather compact; massive structure; very
plastic and very sticky; very hard and firmly
copsolidated when dry.

Nele: The soils are very strong o slrong acid lhroughout the
profile.

Periicabilily of sub-soil layer ranges from 2.5 x 10 1en/
see to 6.3 x 10 tea/sec.

No salinily constraints are found on these sorls.



Table V-37

2.
3.

Typical Soil Profile of Typic Dystropcgig .

Soil Group:

{Soil Unit: 8)

Tuceptisols in order, Tropepls in sub-order, Dysive-

pepls in great group, Typic Dystropepts in sub-group
and Loany skeletlal, Acid, Typic Dyslropeptis in family.

Topography: Undulating hills.
Yegetation: Alang-alang grasses, somevhal use for village acéom-
medation.

Dexeription of Seils:

Specifiec Soil

Horizon  Depth
{cm)
Al 0 to 15
B1 15 Lo 45
B2 45 Lo 100
C 100 to
150 or
nore
Nole:

Remarkable Peatlures

Dark brown (10YR 5/2) to reddish browa
{10¥YR 5/3); loamy to sandy clay loam; sub-angular
blocky siructuvre; friable when wet bul rather
firmly consolidated when dry; many small gravels
and siones in {he profile, particularly effusive

quantily on the soil surface; gradually and smooth
boundary.

Yellowish ved {5YR 5/6) to reddish brown
(10YR 4/4); coarse loamy Lo sandy loam vith many
small gravels and fragoents of laterites and
ferruginous concretions; sub-angular lo blecky
struclures; ratlher friable consistence when wet

and firm consistence vhen dry; gradually and smoolh
boundary. :

Yellowish red (5¥R 4/8); gravelly sandy clay
loam to gravelly fine loam, somewhat non or very
fevw gravels in this layer; massive o very coarse
blocky structure; compaci and rather firmly con-
solidated; graduwally somewhal clear and smooth
boundary.

_ Yellovish brown (2.5YR 5/4 to SYR 5/6);
loamy lo loam sand; having effusive small gravels;
cassive structure; ralher compacted.

Somewvhat soils have paralithic contact or sapro-
lile of the sandstones and somewhat unveathered
diluvial layer consisling of while sand clayey

to clay lIoam in textuwre; ralher compacled; friable
consistence when wel.

The soils are slrong to very strong acid throughout the

profile.
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Table V-38 Typical Soil Profile of Aeric Tropaquepls

(Soil Unit: 9)

. Soil Group: " Inceptisols in drdcr, Aquepts in sub-cordey, Tropa-
quepls in grecat group, Acric Tropaquepls in sub-
group and Loawy, Acid, Aervic Tropaquepls in fanily.

2. Topography: AMluvial plain, very flal topography.

3. Yegetation: Paddy rice in the wel season cropping.

4. Description of Soils:

Specific Soil
Horizon Depth

{cia)
Al(g) O to 15

Clg 15 to 50

C2g 50 to 90

Cig or 90 lo

Reizarkable Fealures

Dark gray to very dark gray (10YR 3/2 Lo
4/2): fine clay; fFew sirong brown stains around
the old roots; slighlly sticky and plastic;
massive struclurej very soft and friable when
wvet, while hard and firm consistence when dry;
gradual and smooth boundavy.

Light gray o light brownish gray (10VR
6/1 to 7/1); silly clay to fine clay; many tlo
effusive and distinct motlles wiith sirong browa
(7.5YR 5/6) in colour; rassive siructure; plastic
and sticky; rather friable vhen wet; very hard
and firma consistence vhen dry; diffuse and smooth
boundary.

Gray to grayish brown {(7.5Y 5/1 te 6/1);
silty c¢lay; coarse bul cloudy rottles with brown
in colour; rassive siruclure; moistened throughout
the yeav; diffuse boundary.

This is the permanent gley soils.

TIC3g more than The seils are dark gray Lo gray (2.5Y 4/0

150

1o 5/0 nixed with greenish gray in calrix colour;
s5illy clay to fine clay, somevhal fine sandy loan
to lean in texture; very plaslic and sticky;
massive struélure; very hard and firm consistence
when dry, while soft and friable when wel.

Folloving the Clg hovizon, the mud-clay layer
underlie deeply. The mud-clay are very dark gray
in clour, fine loeam to silty clay in texture and
massive.

Nete: The soils are strong to very strong acid throughoul Lhe

profile.



Table Y-39 Typical Seil Profile of Typic Tropaguepts

1.

Soil Group:

Topography:

Yegetlation:

{Soil Unit: 10)
Inceptisols in order, Aquepls in sub-order, Tropa-
quepts in greal group, Typic Tropaquepts in sub-
group and Loamy, Acid, Typic Tropaquepts in family.

Alluvial plain, slightly depressed land but nearly
flat.

Paddy rice in the wel season cropping

Desceripltion of Soils:

Specific Soil
Horizon Depth

(cem)

Ag QO is 20

Clg 20 to 45

C2g 45 to 75

Clg 75 to 130

Remarkable Peatures

Grayish black Lo very dark gray (2.5Y 2/C
to 3/0); humic clay to humic slity clay; very
soft and friable vhen wet, while very hard and
firm consistence when dry; massive slructure;
strong brown stains around lhe old roots, clear
to gradual beéundary. .

Light brownish gray to light gray (101R
'6/2 Lo 7.5Y 6/2); clay io siliy clay; many, rather
coarse and distinct mottles with brown colour;
very plastic and slichky when wel; massive struclure;
soft and friable consislence when wet, while hard
arnd firm consistence when dry; diffuse boundary.

Gray {7.5Y 4/2 to 5/1}; fine clay; fevw,
coarse ardl cloudy type of ferruginous motillings
with yellowish brown in colour; very plastic and
very slticky wheéen wetl; massive siruclure; soft when
wel, but hard and firm consislence vwhen dry; diffuse
boundary.

Dark gray {5Y 3/1 to 4/0); silly clay;
no motilings; massive struclure; very plastic and
slicky; soft consistence when wel bul hard when dry.

Folloving Lhe C3g horizon, the mud-clay urder-
lic deeply. The mud-e¢lay are generally fine loam lo
fine savd in texture amd somewhat including many
buried small cells.

Nole: The soils are very strong acid throughout the profile.

[ =3
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Table V-40 Typical Soil Profile of llistic Tropaquepts

{Soil Unit: 11)

So0il Group: Inceplisols in order, Aquepts in sub-order, Tropa-

quepts in greal group, Nistic Tvopaquepls in
sub-group ant Loany, Acid, histic Tropaquepts in

family.

Topography: " fLowlying land, flatl {o nearly flat.

Vegetation: Galam shiul, somewhat paddy rice in the vel season
cropping.

Deseriplion of Soils:

Specific Soil

Horizon Deplh Remarkable/Peatures
(em)
‘Ao or 0 te )5 _ This horizen is primarily the sapric
Al epipedon having dark reddish brown o very

dark grayish brown { 5IR 3/2 to 7.3YR 3/0 );
soft anl very friable censislence when wetl,
wvhile ratlher firmly consolidated when dry;
clear and srooth bourdary.

Clg 35 to 50 Dark grayish brown to gray { 3Y 3/1 to
4/2 ); fine clay lo silty clay; many, dis—
tincl ferruginous motilings { 10YR 5/4 to
5/6 }; massive slructure; plastic and very
sticky; soft and friable when vet, bul very
hard aml firm consisieace when dry; diffuse
and smootlh boundavy.

C2g 50 to 75 Light brownish gray to light gray ( 3Y to
7.5Y 4/3 to 5/2 }; few 1o common cloudy lype
of ferruginous molitling with yellovish brown
( 7.5YR 5/3 ); massive slructure; soft and
friable when wetl and bard consisience vhen
dry; diffuse boundary.

" Clg T5 lo 150 This horizon is Llhe permanent gley soils.
The soils are davk gray ( 5Y 4/1 to 4/2 ) mixed
with grayish olive { 2.5Y 5/4 ); fine clay;
massive structure; diffuse bounrdary.

Polloving the €3g horizon, the rmud-clay
underlie deeply. The mud-clay is generally
very dark gray ( 5Y 3/0 to 1/1 ) in colour,
fine toan in texture amd massive in structure.
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Table V-41 Typical Soil Profile of Histic Tropaguepts
( Soil Unit: 12 )

1. Soil Group: Inceptisols in order, Aquepls in sub-order, Tropa-
quepts in great group, Hislic Tropaquepls in sub-
group and Sandy, Dysic Histic Tropaquepts in family,

2. Topography: Lowlying land, (lat to nearly filat.

3. VYegetation: Gelam shrub, somewhal cassava, bean elc. arve grown
in Lhe dry season cropping.

4. Soil Description:

Specific Soil

Horizon  Depth Remarkable Pealures
(cm)
Al 0 to 30 Very dark brown { 10YR 3/2 to 4/1 ); humic

fine sandy loam; sofi and ralher loose consistence
when wel; non struclure; graduvally and smooth
btoundary.

Clg 30 to 45 Brownish gray in malrix colour; sandy loam
in texture; rather compact but friable when wel;
many, fine and distinct ferruginous me{tling;
diffuse bourdary.

C2g 45 to 100 DPark gray to brownish gray { 7.5Y 3/1 to
53/2 ) in colour; samdy loam in texture; very fri—
able consistence when wet; permanently salurated
with the groundwater.

C3 100 to 150 This is the basic soil layer i{a be derived
more over from the diluvials. The soils are while to
. grayish white in colour; sandy clay to sandy
elay loam in texture; very compact bul very
friable consistence when roistened. The soils
include some percent of the plinthites aml
quartz gravels.

Note: The soils are very sirong acid throughout the yproflile
under the natural .comdilions when wet. Once dried Ly
drinage, the soils would become exbremely strong acid.
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Table V-42 Typical Soil Profile of Acric¢ Naplaquepts

( Soil Unit: 13)
1. Soil Group: Inceplisols in order, Aquepls in sub-order, lapla-
quepls in greatl pgroup, Aeric Haplaquepts in sub-

group and €layey, Acid Aeric Haplaquepts, in Family

2, Topography: River levee extending narrowly along the river Marta-
pura, nearly flal.

3. Vegetalion: Village acc¢ommodation, coconui plantalion ant somewhat
paddy rice in the wel season cropping.

4. Descriplion of Soils:

Specific Soil

Horizon Depth Remarkable Features
{cm)
Al 0 1o 10 Grayish brown { 5Y 4/2 ) lo bLrownish gray

( 7.35YR 5/2 ); fine clay; strong brown { 10YR 5/6)
stains around the old roots; rather compact;

soft and friable when wel, while hard arnd fimm
consistence when dry} rassive structure; gradu-
ally and smooth hboundary.

A2 10 to 25 Lighl brownish gray { 7.3YR 5/4 to 5/6 }; fine
clay; many and fine size of distinct ferruginous
coltling ( 10YR 5/5 ); reddish brown stains around
the old roots; massive; plastic and sticky; zoft
and Friable when wet but hard and firem consistence
vhen dry; diffuse and smooth boundary.

- Clg 25 to 55 Light grayish brown {7.3YR 5/1 to 5/6 }; fine
clay; massive slvoclure; effusive and coarse size
of distinct mottles { 10Y¥R 6/3 to 7/2 ); Fine tublar
stains along the old roots; compaci; diffuse and
smoolh boundary.

Cl2g 55 to 70 This horizen is alse the meliled soils but
their malrix colour are slightly darker Lhan that
in Clg horizon. The moitles are common in densily
and coarse but cloudy in forn, These motiles de-
crease with the depth. Other specific chavaclers
arc very similar Lo that in Clg horizon.

C2g 70 to 150 The soils are permanent gley soil over-salu-
or wore raled with the grourdwater. The soils are gray
{ 2.9Y to 5Y 5/2 ) in colour mixed wilh grayish olive
{ 2.5Y 6/1 to 6/5 )i fine clay; massive struclure;
plaslic and sticky; ralher compact.
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Table Y-43

1.

Typical Soil Profile of Typic Haplaquepls

( Soil Unit: 14)

Soil Group: Inceptisols in order, Aquepls in sub-order, Hapla-
queépts in great group, Typic Haplaquepts in sub-
group and Loamy, Acid, Typic Haplaquepts, in family.

Topography: River levee, flat to necarly flat.

Yegetation: VYillage aecormodation, rubber plantation.

Description of Seoils:

Specific Soil
Horizon  Depth
{ca)

Al 0 to 15

Al12 or
B 19 te 35

Cig 35 to 715

C2g 75 to 150
or more

Remarkable Features

Pavk brown ( 10iR 4/2 to 5/1 ) to dark grayish
brovan { 7.5Y 3/1 te 4/2 ); silty clay; weak sub-
angular blocky siruclures; slightly sticky and plas-
Lic; friable consistence vhen wet; gradually and
smooth boundary.

This herizon is Llhe cambic 'horiZzen. The soils
are dark reddish -brown ( SIR 3/2 ) to dark brown
( 7.91R 4/2 ); fing clay; blocky struclure; friable
consistence when wel, while firm censisience when
dry; plastic and sticky; rather compact; diffuse
and smooth bourdary.

This horizon is the mottled soils which bave
light grayish brown { 5Y 6/5 to 6/1 ); clay;
strong brown ferruginous motiles ( IOYR 5/6 ); ras-
sive structure; plastic and stichy; rather friable
consistence when wel but firm consistence when dry;
diffuse boundary. '

This horizon is the gleyic soils having gray
in colour; silty clay in texture; rather compact;
massive structure; firmly consolidated when dry;
corsion te few cloudy Lype of ferruginous mottling;
very plastic and sticky when wvel.

The mottlings graduvally decrease with the depth.

Note: - The scoils are strong acid throughout the profile.
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Table V-44 Typical Soil Profile of Typic Haplustults
( Soil Unit: 15 )

I. Soil Group: Ultisols in order, Ustulis in sub-order, flaplustulis
in great group, Typie Haplusiulis in subgroup and
Sandy skelelal, Acid, Typic Haplustulis, in faaily.

2. Topography: Unduléting ard/for solling hills, relatively short and
steep sloping.

3. Vegetation: Alang-alang grasses, somewhal accommadation of village
and scemewhat used for clove planiation ( still seedling
stage ).

4." Pescription of Soils:

Specific Soil

Horizon Depth Remarkable Peatures
(cm)
Al O o 10 Dark reddish brown to dull brown ( J10YR 5/2

to 5/3 )} in malrix eolour; leamy sand in texture;
effusive small gravels and fragmenis of lateritles
parilicularly on the soil surface; rather hardly
consolidaled; moslly non-plastic and sticky;

very friable when wet; gradually change to the
underlying horizon.

A2 10 to 25 Brown to reddish brown ( I0YR 53/3 to 3/5 );
loamy sand in lexture; effusive gravels; compact
and rather firmly consolidated; very friable when
wel; non-plastiec and sticky when wet; gradually
change to the underlying horizon.

B 25 to 50 Strong brown teo reddish brown ( 7.5IR 3/5 to
10YR 5/3 ); coarse loamy in texture; compact and
firmly consolidated, while very friable when wed;
coarse blocky structure; including some small gra-
vels and siones but somewhat very few or non gravel
in the profile; slight sticky and plastic when wet;
diffuse and smooth boundary.

C 50 lo 150 This soil is primarily the basic lithological

and more layer which might be the diluvium or saproliles of
the sandsiones in the tertiary formalion.

Nole: The soils are sirong acid throughout the profile.

The soils partly have a paralithic contacl rvegime.
Many gravels exist throughoul {he prefile.
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Table V-45 Typical Soil Profile of Tewric Tropofibrists

1.

Soil Group: |

Note:

r
s

more over

throu
moist

the y

{ Soil Unit: 16 )

istsols in order, Fibrists in sub-order, Troyo--
ibrists in greal group, Terric Tropofibrists in
ub-group and Dysic, Terric Tropofibrisls in family.

Topography: Decp depression ( to be old oxbow ), permanent
swamp,
Yegelation: Primary or secondary swamp forest.
Description of Soils:
Specific Soil
Horizon  Depth Remarkable Pealures
(em)

01 0 to 10 Brownish black to dark brown ( 7.5YR 3/0 to
3/2 ) in colour; heamic; still low mineralization;
very loose when wet, while very firm consistence
when dry; diffuse boundary.

021 10 to 50 Dark brown ( 7.5YR 4/2 Lo 4/3 ) in colour;
fibric; loose; no mineral compounds or stratifi-
calion in the profile; diffuse boundary,

022 50 to 110 Brown lo dull brown { 5 ¥R to 7.5YR 5/4 to
5/6 } in colour; fibric; abruptly and smoolhly
change to the following soil layer.

Cg 110 o 150 This soil layer might be the mud-clay soils

which have gray { 5Y 4/3 to 5/2 ) in colour;
silly elay to fine loam in Llexture:; rather com—
pacl awl massive in structure.

The soils are very strong to cxtremely strong acid
ghoul the profile under the natural condition when
ened and become more sirong acid when dry.

The land of this soil area is submarged throughout
ear.
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Table Y-46 Typical Soil Profile of Terric Tropohemists
( Soil Unit: 17 )

1. Soil Group: Histosols in order, Hemisls in sub-order, Tropo~
henists in great group, Terrice Tropohemists in
sub-group and Hemic, Dysic, Terric in soil family
of Terric Tropohemistis,

2. Topography: Deep depression { alluvial depression), permanent swamp.

3. VYegelation: ' Secondary swamp forest, somewhat gelam shrub,

4. Soil Description:

Speeific  Seil

llorizon  Pepth Remarkable Peatures
{cm)
01 0 to 10 Very dark brown { 10YR 3/0 to 3/1 ) in colour;

sapric; loose and very soft consistence when wel,
while very firmly consolidated when dry; gradually
but irregutarly change to the underlying horizon.

02 10 to 25 Dark brown { 7.5YR 4/3 ) in coleur; hemic;
very loose; no mineral fraction and/or stratifi-
calion; diffuse boundary.

022 25 to 50 Brown ( 5YR 5/3 } to dull brown ( 7.5YR 4/3 )
in colour; hemic bul still low degree of decompo-
sition; loose and sofl consislence when wet, while
very firmly consolidated when dry; diffuse boundary
with the underlying horizon.

03 50 to 120 Brown { 5YR 5/5 ) in colowv; fibric; very
rough in compaciness; very clearly bounded by the
mineral soils underarth,.

Cg below 120 Gray ( 5Y 3/3 to 4/3 ) in colour; fine loam
to clay loam in texture and rather conpact.
This soils might be the mud-clay.

Note: The soils are very strong to extremely strong aecid
throughoul the profile under the natural condition when
vel ard when dry caused by drainage, Lhey become
more slrong acid soils.
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Table ¥-47 Typical S¢il Profile of Terric Troposaprisls

1. Soil Group:

2. Topography:

3. Vegetatlion:

{ Soil Unit: 18 )

Histosols in order, Saprists in sub-order, Tropo-

saprists in great group, Terric Troposaprisis in
sub-group and Dysic, Terric, Troposapristis, in family.

Depression {alluvial depression), permanent swanmp,

somewhat dried in short period in the dry season.

Galam shrub, somevhat used for paddy wice cultivalion

in the wet season but the yield is very poor.

4. Description of Soils:

Specific
Horizon

Soil
Depth

01

02

02

Cl

c2

Note:

(cm)

O te 20

20 to 45

45 to 60

Remarkable Pealures

Park reddish brown { 5YR 3/2 } to dull reddish
brown ( I0YR 5/3 ) in colour; sapric; soft and rather
loose consistence when wet, while firmly consolidaled
when dry; mineralization and/or decomposilion is al-
mosl completed in this seils; gradually but irregular
boundary with the underlying soils.

Very dark gray {( 5YR 3/1 ) to dark reddish gray
{ 5YR 4/2 ) in colour; sapric; soft and loose con-
sistence when wel, very firmly consolidated when dry;
many fibrous residués in the profile; diffuse and
irreguliar boundary.

Dark gray to very dark gray ( 2.5YR 3/0 to 4/1 )
in colour; hemic; considerable ariount of fibrous ma-
terials or residucs in the profile; very loose con-
sistence; diffuse and irregular boumdary.

60 to 100 Dark gray { 2.5YR 4/0 to 4/1 ) in matrix colour

and sandy clay in texlure mixed with henmic materials;
compact and massive struclure; plaslic and stichy;
friable consistence when wet, while firm consistence
when dry; gradually and smoeoth boundary.

below 100 This so0il is the mineral soils having sandy

clay loam to loam in texture; gray { 5Y 5/2 Lo 4/3 )
in colourj massive slructure; ralher compact.

Tthe soils might be the mud-clay.

The soils are very strong te exirenmely strong acid

throughout the profile under the natural conditions when

wet

and they become more slrong acid conditions vhen dry.
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ANNEX VI AGRICULTURE

" GENERAL

The agriculturai invesligation and studies are carried out in

and around the project avea., The field investigation is to clarify

the present agricultural conditions and lo assess the potential land

. produclivily in the project area. For Lhese purposes, the data and

information on land holding, land tenure syslens, land use, cropping
patlerns, crop yield and produclion, farining praclices, farm inputs,
ete, are collected in and avound the project area,

Fhe data and information are obtained mainly from the govern-
ment agricultural offices concerncd, such as the Deparlsment of
Agricullural Extension Services South Kalimantan, Agriculiural Exten-
sion Services of Kabupaten Banjar, Kabupaten Tanah Laut and
Banjareasin city, Central Rescarch Instilute for Agricullure at
Banjarmasin and Agrarian office in South Kalimantan., Besides, the
field inlexviev wilh farders was rade so as to obtain rore practical
information particularly foxr farming practices and labour require-
ment. Yield of paddy rice was also confirced by sampling yield
check survey carried onl at 6 locations sporadically selected in the
project area.

Taking into account the physical nalure of land and the present
agricultural conditions and further the socio-ccononic background of
agriculture, the governuenl policy for further agricultural develop—
ment and the farmers! wishes, the rost applicable and profitable
agricultural setting is forrulaled making reference to the land
suitabilily classification end the engiuncering study on the irriga-
tion and drainage improverent, In this conlext, ihe following
studies are rade.

(1) Secleclion of suilable crops and their varieties based on
their marketability, profitability, familiarity te farmers
and agrononic characteristics suitable for the soil and
¢liratic conditions in the projecl area.

"{2) Porxrmlation of the most suitable cropping patlern and
proposed land use on the basis of the climatic conditions,
“jrrigation and drainage works lo be construcled uwnder the
Project, labour force available in a farm household as
well as in the vhole project avea and plant physielogical
“characteristics of crops.

{3) Estivation of the prospective unit yield amd production,
and farm inpuls based on Lhe present ervop production in

and avound the projecl area, crop research and soil con-
ditions.
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vi,2

{(4) Iniroduction of the most applicable farming practices,

taking into account the present farming practices, avail-

ability of labour force, prespeclive field conditions te
be improved in the fulure, the characteristics of crop
varieties to be introduced, ithe prevailing pesis and
diseases in and around the project area and developnent
plan of agricultural extension sexvices in Souih
Kalimantan Province, In this connection, prelininary
discussion is also wade to study the possibility of in-
troducing farm rechanization and catlile farming,

{5) Markeling of farm inpuls and cutputs.

{6) Analysis of the present farm economy for the project
evaluation,

{(7) Present agricultural supporting services.

REGIONAL AGRICULTIURAL CONDITIONS

The Kalimantan island has various naturzl xesources for the
developrent. Mainly beécause of small population, however, the

socro-economic developzent in this island is still at very begin-
ning stage,

- The island is divided into four provinces, East, West, South

and Central Provinces. The Riam Kanan Irrigation Project is located

in South Kalirantan Province, Arong four provinces; Soulh

Kalicantan is corparatively well developed. The rainstay of eco-
nomic activities in this province is also agriculiure, supportiog
about 507% of GDP in the province, and about 707 of working popula-
tion are engaged in agriculture,

Agriculture in Soulh Kalirantan is broadly divided inlo two
types, namely srall-holder farming and planlation agriculiure.
According to the statistics in 1973, 1lhe srall-holder farming
covers about 270,000 ha of farmland cultivated by 260,000 fave
families, while the plantation farming occupies approximately
36,000 ha of land., It can be gaid from these figures thal the

rainstay of agriculture in lhis province is the small-holder
farming,

The rain crop of the srmall-holder faxming is paddy rice, a
stable food of the people. It is reporied that total cullivated
area of paddy in 1976 in South Kalirantan was about 260,000 ha,
which correspond lo aboul 347 of lotal cullivaied arca of paddy
in Kalirantan, Table YI-1 shows production of main crops in the
whole Kalirantan and South Kalirantlan in recent five years. As
seen in thig table, rice produclion in 1976 in South Kalirantan
occupied aboul 40% of tolal rice production in the whole
Kalirantan, The South Kalimantan is Lherefore Lhe largest rice
producing area in Kalirantan,
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fable Vi-2 shows gross valuc of agricultural products in South
Kalimantan and Kabupaten Bamrjar in which rost of the project arca
(about 807 in avca) is included, This table indiecales thal aboul
807 of total gross value are supported by food crop productions,
of which aboul 667 hy dvy paddy, in the whole South Kalirantan,

Mosl of paddy are cultivated under rainfed condition, There-
fore, yield and production of paddy rice arce still aot slable,
depending on the precipilation during the cropping season,

Yi.3 LAND HOLDING AXD LAND TEXURE SYSTEM

The investigation and study on the present land holding and
1and tenure sysicm are rade for Five sub-aveas A, B, ¢, D and K
which are taken up for the Project {sce Aunex VIII), Most of the
project area is included in Kabupaten Banjar, and a part of it in
Kabupaten Tanah Lauil. Kabupaten Banjar has 8 Kecaratan and 36
Desa, and Lhere ave 1 Kecaratan and 6 Desa in Kabupaten Tarah Laut,
which are concerarsd the Projecl. '

According lo the population census in 1976 provided by the
statistic office, Banjarmasin, total population in the project arvea
is estimated about 214,000, of which aboul 210,000 persons are
cngaged in agriculture, The total house-hold being engaged in the
paddy rice cultivation is about 34,850,

vI,3.1 Land Holding

Table VI-3 shows the number and area of farss by size of hold-
ing in three represenialive Kecaratan in the project area, since
the data on the presenl land holding in the vhole project area are
nol available. As seen in this lable, small farzers who own 0,51
to 1.0 ha of land occupy aboul 3335 of total farm family and folloved
by further scall farmérs whose land holding ranges between 0.1 and
0.5 ha of land, The average land holding in the projecl area is
assured to be 1.0 ha, Most of the land owners who own rore than 3
ha of land live in Lthe eilies,

Vi.3.2 Land Tenure System

Table YI—4 shows the present land tenure systen in four re-
presentative Kecaratan in the project arvea. This table indicates
that about 737 of total farms ave occupied by Lhe land owner
farcer, about 21% by tenant and 6% by land owuner cwa tenant. In
Lthe vicinily of Banjarrasin, the number of the land owner farrer
decreases, on the conirary, the f{enant increases, as compared with
those in othexr rural areas.

The farm land owned by a fara family is divided inte 2 to 3
farm plols in general, This rmeans thal average size of a farm plol
ranges between 0.3 ha and 0,4 ha,
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Vi.4

The erop sharing syslem is predoninant in this area, The
harvested paddy is shared with the land owner and the tenant at
the sharing rate ranging betwen 1 : 1 and 1 ¢ 2,

PRESENT CONDITIONS OF AGRICULTURE IX THE SURVEY AREA

Vi.4,1 Present Land Use

The present land use survey was carried oult in the area which
includes Lthe project area and ittls surrounding arcas (o obtain’as

such data and information as possible for lhe various studies.
The survey area is 92,780 ha,

in spite of the present agricultural ¢onstraints, approxirately
45,300 ha or about 5077 of the total survey area are used as
agricultural land long since. Most of the agricultural land is in
low-lving flood plain., The agriculiure in the survey area is
characterized by a large share of paddy rice cultivation. Paddy
field is about 40,500 ha or about 90% of the tolal agricultural
land, and rost of the rermaining agricultural land is used for
srall—-scale plantations of rubber arnd coconut,

The paddy field has been developed with the canal network con-
structed by the people without any technical advice from the govern-
rent offices. The canal nelwork is used not only for both irri-
gation and drainage purposes but also for navigation for transpori-
ing farm products and other consurable corrodities using small
boats. The existing canals have no structures for water contlrol,
except for few check structures. Seasonal flooding is generally
seen in the whole paddy field in the rainy season, On the contrary,
no sufficient irrigaiion water is available in the dry scason. The
prevailing paddy cultivation is therefore practiced only in the
rainy season using the stagnant water in the paddy field.

Out of 4,809 ha of plantation area, rubber plantations occupy
about 2,500 ha and coconut plantations, 2,300 ha, Rubber planta-
tions exist maisly in the 0ld river levees or hilly Yand where the
land is free from the seasonal flooding, while coconut plantalions
are in the low-lying flood plain or the recent levees along the
rivers Barito, Martapura and Maluka, The peak time of lhe latex
productivity of these plantations is nearly over, and their
productivity tends towards decreasing.

The land prirarily defined as the infrastructural land includ-
ing the village compounds, airport, roads, canals, rivers, elc. is
estimated al about 7,400 ha or aboul BZ of the lotal survey area.

The reraining area of aboul 40,080 ha sre wild land at presentl.

According to the present vegetalion and tepographical environwent,
the wild land is broadly classified inlo five land Lypesi {1)
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Alang-alang grass land in the hilly area, (2) Gelam shvab in the
lov-lying flood plain, {3) Bushes in the old sand dune or sand
terrace on the foot of the hills, (4) Swampy forest in the low-
lying arcas and {5) Swampy grass area in the low-lying flood
plain, The arca of ecach land type is (1) 9,800 ha, (2) 4,980 ha,
{3) 6,400 ha, (4) 13,200 ha and (5) 700 ha, respectively,

The Alang-alang grass land (sub-area F) is being developed
gradually with transnigration setllerent, and srall-scale clove
plantations and farmland for cultivation of upland craps mainly
for home consumption by transmigrants are setiled in a szall
area, MHowever, rost of the land is not suitable for profitable
agricultural developrent with irrigation because of very shallow
and gravelly or steny soils,

The land covered with Gelan shrub extends over the low-lying
flood plain along the river Martapura {sub-areas A and B}, the
land is very densely covered with young Gelanm irees vhich isight be
at the tertiary or the fourth vegetation stage, Because of light
flooding with a shallow water depth even in the dry season and
fine clayey alluviun deeply deposited in this area, it would Le
possible to reclaim this shrub land for the increase of agricultural
productivity in lhe project area.

The land being covered by bushes under vegetation of fern
extends rainly on the fool of the hills (sub-aveas B and E}, Due
to rediun to Fine size of quariz sand skeletal deeply deposited,
all the lands in this category are not suitable for agricultural
use,

The swampy forest extends in the sub-aveas B and E, The
northexrn half of the sub-avea B is covered by Llhe secondary or
tertiary loresl developed on the deep peal soils. Because of
such physical environrents as deep waler stagaation ard the scils
having an extrerely slrong acidity, the land covered wilh the
swarpy forest is not suitable for agricultural use as rentioned
in Amiex V, The soulhern half of the sub-area E is densely
covered rainly by wild vegetation such as rangroves, gelam irees
and swanpy grasses, ele.. Alihkough the land is at present deeply
inundated throughout the year, it could be developed for
agriculiural use particularly for paddy rice cultivation with
proper drainage improverent, but such developrent would be limit-
ed to srall avea fron the secil and agronemic viewpointis,

The swampy pgrass land is developed in a narrow avea along
{he rviver Maluka ond srall slrears in the project area. Avong
the grasses being growvn, rushes are harvesled in a srmall avea
for handicrafl of wal, The rain conslraint to the agricultural
development is a deep water slagnation throughoul the year, IF
such a water stagralion could be inproved ecomomically, it would
be possible to utilize this land fov paddy cullivatien.
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The present land use in the survey area is suwwmavized in Table
VI-5 and shown in detail in Table Vi-6 and Fig, YI-1,

VI.4,2 Present Cropping Pattern and Parming Practices

Present Cropping Pattern

The field survey of the present cvopping patterns and farming
practices is also made in the area, 92,780 ha in lotal, including

the project area and its surrounding arveas for the same reason as
rentioned before,

Paddy rice is the rain crop in the area, and ronoculture of
paddy rice using the flood water in the rainy season is predomi-
nant threoughout the survey aves,

Generally, lhe vater depth of flooding in the paddy field
increases from November and reaches the raxirum of about 50 {o 70
¢ between the end of January and mid-February, Afiervards, the
stagnant vater gradually decreases its depth and reaches the
minirun vater depth of about 15 to 20 cm during the pericd from
March to April. Under these flooding conditions, Lhe following
paddy rice cultivation is practiced as a vhole in the survéy area.

It is noted in the present paddy cultivation that two-tire
transplanling or three-tice transplanting of seedlings is
traditionally practiced at the nursery stage, and so-called
"Ani-ani” (harvest of ratured panicles only) is the conson
practice for the haxvesting., 1Tt is considered that ihese farming
practices would be suited to the paddy cultivation in this area
under the present field conditions ard from the plant physiologi-
cal characleristics of the prevailing varieties such as high
shatiering, uneven raturing and high plant height,

Paddy seeds at a rate of 5 to 10 kg per hectare are sown in
the nursery bed during the renihs fron October for early planting
to January for late planting, according to the availability of
vater necessary for plani growth, Young seedling is grown for
30 to 40 days in the nursery bed snd transplanled to the ficld
vhere sufficient wvater is aveilable, wilh a plant space of 50 x
50 c¢m approximately. These scedlings are re-transplanled to rorxe
wide avea afier making tiller-separation, so as to expand the
planted area over the {otal holding, V¥hen the tire at which the
deplh of stagnant water reaches the raxirum is over and the water
depth decreases to the favourable level for plant growth
(approxirately 20 cm)}, the final Lransplanting to the rain field
is carried cout areund the end of February which is the carliest
one and in May thal is the latest one, After growing for 7 to

10 zonths, the paddy is harvested during the period from May lo
October,
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Early transplanting of paddy is generally cormson in mosi pari
of the sub-areas C, B and E. It seerms thal lhe scasonal [Yoeding
is controlled to a certain extent by the existing canal neiwork,
though the land is deeply subrerged st {he peak flooed Liwe, ¥hile,
late transplanting is practiced sostly in the sub-area B and a
part of the D, It may bLe caused by the deep water stagnation for
rather long tire. RNecently, the varietics with a shori growing
period such as Pelita 1/1, {/2 and C4-63 have been introduced in
these areas, but lhey are still at the irial stage,

In the tidal swamp extending along the river Sarito, the paddy
rice is also cullivated with carly transplanting lbecause of
sufficient water available throughout the season and high plant
height which would have a folerance to deep water stagnation,

In the depressions of lhe polders in the sub-areas A and B,
ihe paddy rice is cullivaled only in the dry season frem April to
October because of deep flooding during the rainv season,

The present cropping patiern of paddy cultivalion in the
survey area is illustrated in Fig. YI-2, Under this cropping
pattern, local varietics such as Lero, Bayar and the varieties of
Siam serices are cultivated in rost of the area, These varieties
have high photo-sensitiviily, as shown in Table VYI-7 and Fig, VI-3,

Present Parning Practices

All the works for farming are operated ranually, nol using
any anirmal and rechanical powers. No soil preparation, i.e.
pleughing, harrowing, puddling, etc., is usually practiced in this
area, The Field prepavation bLeing practiced by the farrers is
only to return straw of paddy rice and grasses to their farn as
primitive ranuring. During the growing stage from the fipal
transplanting to harvesi of panicles, attention is paid by the
farcers only to weed conirol and cleaning of lhe Field ridges.
The wse of chenical fertilizers and agricultural chenicals is
still insignificant in this avea. Water ponded by Llhe field
ridges is drained cul lo the canals by culting the field ridge
wvhen alrost all of the panicles are headed successfully,
Generally, harvesting is practiced iwo or three times even for
one variety because of wneven raturing of panicles, Threshing
and processing of preducis are also wade by hand wilh srall
farming inslrurmenis such as winnover, ete,

The food crops other than paddy vice such as raize, cassava,
sweel petato, beans, ele, are also growm in szall arca of house
yard, canal embankrient, field ridges, etc, They are rostly for
hore consumption, In lhe paddy field, no diversified crops (so-
called palawija) are introduced al present, even though fhere is
lire enough for their cultivatlion during Lhe dry season due {o
high groundwater lable,
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As for industrial crops, rubber and coconut are dominant in
this arca. However, their shave in the ruval econony is notl so
significant, Recently, clove plantalions have been developed in
the hilly area (sub-area F¥), bul most of them arve limited to small

avea, Coffee and pepper ave also grown in house yard wainly for
home consumption,

There are few milk cows and drafl oxen in the suvrvey avea.
They ave rainly grazed in the hilly area by use of alang-alang
grasses, Due to meager vegetation for feeding, produclion of
milk is still far from the requirewents for the sufficient income.

YI.4.3 Farm Inpuis and Labour Reguirements

As stated before, the farm inpuls such as fertilizers,
chemicals, etc, are generally not applied to all of the crops.
The use of these farm inputs is still under deronslration and
research in the rural agricultural extension prograrms, The
paddy sceds (5 to 10 kg/ha) are an essenlial farm inpul in this
area, These are corsonly provided by the farmers themselves
from the previcus production,

The labour requirements for cultivalion of paddy rice are
summarized in Table VI-8, All the works for farning are genecrally
operated by the fanily labours, sufficiently, In case of the farm
operations in the farss with rore than 1.5 ha-holding, seasonal
labours are employed to supplerent a shortage of family labour at
the peak tirme such as field preparation, transplanting, harvesting
ard processing, etec, They are mainly srall holder in the projecti
area and partly core from the outside, The labour wages are
usually paid in kind, one-tenth of the harvested stalk paddy in
cormon. It is estirated at aboul 5 to 6 kg/day, which cerrespond

to Rp 400 to 500 of wage/day. Payrenit ir cash is very rare in the
project area at present,

Vv1.4.4 Crop Yield and Productlion

Administratively, rost of paddy field in the survey area,
about 80% of total paddy fiel@, belongs to Kabupaten Banjar,
The average yield and preduction of paddy rice im the survey avea
are esticated based on the slatistical data obtained from
Kabupaten Banjar, Table VI-9 shows the cullivated area and produc-
tion of paddy rice in Kabupaten Banjar for recent five years [ron

1973 te 1977. From this table, the average yield of dry paddy is
estiraled at 1.75 tons/ha.

According to the statislical data (1971) prepared by the Badan
Urusan Logistic office {BULOG), it is noted thal the ficld losses
of grains are approxirately 257 of the tolal produclion in corron
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Yi.5

VI.3,

as shown in Table VI-10, Considering the above, Lhe actlual crop
yield would be approximalely 2.3 tons/ha. This is also confirmed
through the yield check survey as shown in Table VI-11.

Even in cither case, Lhe present yield of paddy in the survey
arca is still lower than the average yield of 3 tons/ha in the
whole Indonesia /1. Il is considered Lhat the low yield is caused
by carious agricultural constraints such as low fertility of soils,
no lechnical irrigation and drainage, primitive farming practices
wvilh no soil preparation, very rare fertilization aad conirel of
pests and diseases, insufficient agricultural support services,
cele, in rost of the arca. High field losses of paddy during
harvesting ard processing are also one of the causes,

Total annual production of paddy in the survey alrea is
estimaled at 70,900 tons in dry paddy. The annual paddy production

in the project area is estirmated at about 52,400 tons, The
estirated paddy production in each sub-area is shown in Table YI-12.

MARKETING AND PROCESSING FACILITIES

1 Marketing of Farm Inmputs and Quiputs

Parm lnputs

Fig. VI-4 shows the present rarketing flow of farwm inputs,
The capacity of the existing storages for rrarkeling of fari inputs
in the project area is as follows:

Localion Capacity
(ton)
(1) Banjareasin 2,000
(2) Banjarbara 5,500 (under planning)

The farrers under the BIMAS Program can purchase necessary
farm inpuls such as fertilizers, chemicals, ete, through BULUD/KUD,

[1: Statisti¢al Yearbook of Indonesia, The figare is shown by
dry paddy converted from 3.9 tons/ha of dry stalk paddy al
a conversion rale of 769,
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The farmers other than the BIMAS Program have to buy such fawvin
inputs from private companies, The prices of farm inpuls for the
BIMAS farmer avre subsidized by the Government, The farm inpuls
used for one crop of paddy cultivation under the BIMAS Pregram in
the project area is eslimated at about 15 tons of Urea, 30 tons of
T,8,P, and 300 liters of insecticides, Current prices of fars
inputs at the farm gate are shown ir Table VI-13 prepeved tased on
the 1esults of "t coorenic svervey and sta?!clical data provided
by the Agricultural Exteénsion Services and Kabupatea Banjar, 1978,

Marketing of Rice

The share of rice production occupies wore than 9075 of total
agricultural production in the project area, Pig. VI-5 shows the
present market flow of ric¢e, The farrer can sell his paddy to
BUUD/KUD or middlemen or both as he likes, The share of marketing
of paddy by BUUD/KUD is very limited rainly due to the shortage of
BUUD/KUD offices in the projecl area,

POLOG {Depot Logistik) purchases paddy from SUUD/XUD for
stabilizing the price of rice at a floor price and sell it when
the markel price goes up above the ceiling price. However, the
operations of DOLOG ave still limited to the supply to the
military and government enployees due to inadequate organization,
insufficient staffing and storing capacity., Most of paddy and
rice are handled by middlemen and private companies. This reans
ihat the favoers often sell lheir farm products at unreasonable
prices. It is estimated from the present production and rice
consusption in Kabupaien Banjar that aboul 18,000 tons of rice
arve rarketed through DOLOG, private cormpanies and widdleren in
Banjarrasin and other rajor cities in the projecl area. With
the completion of the Project, il is assuced that about 120,000
tons of rice would be rarketed., In order to increase the share
of marketing of paddy by BUUD/KUD, further improvesent of the
activities and increase in nuwber of BUUD/KUD are strongly
recormended., Current price of rice and other agricultural
products are shown in Table VI-14,

vVIi.5.2 Processing Pacilities

The main processing facility fer farm producls in the project
arvea is rice mills, The nurber and the capacity of existing rice
milis in the projecl area are shown in Table YI-15., Srall-scale
rice mills with a milling ecapacity of 1 to 2 tons/hr occupy aboul
655 of total mills in number, 1Ii is estirated that there are two
rice mills with a total capacity of 4 tons/hr in a Desa on an
average, 1l is assumed {rom these figures that the present rice
ritlls would be sufficient in both the capaciiy amd nunber in the
sub-areas A, B, C and D, even after the completion of the Project,
As seen in Table VI-15, however, Kecaratan Banjarbaru and Aluh Aluh
have a shortage of rice mills in nurber., The increasc in both
nurber and capacity of rice mills in these aveas will be required
in connection with the projecl implerentation,
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VI.6

PRESENT FAIRM ECONOMY

The study on the present farm econony is made based on the
data and information obtained mainly from the field farii economy
survey, The analysis of the present farm econoxy is rade by
taking a typical farm wilh a land holding of 1 ha which is the
average land holding in the project area.

.1 Gross Parm Incore

Table VI-16 shows that the present annual budget of a typical
owner farwer with 1 ha-land helding. This table indicales that
farcers in the projecct area get their incose wmainly from farming
activities parlicuvlarly paddy rice production, The cultivation of
palavija is very limited, because paddy rice occupies the land for
long tire ranging from 6 conths Lo 10 ronths, Incore from the sale
of livestock is alse insignificant, because the farrers raise very
srall purmber of fowl and duck in their house yards,

Total annual fara income is estirated at RP, 163,750 per
average Tarm holding 1.0 ha, In addition, the farrers get income
from non-farm aclivities such as seasonal labour for big land
owners and plantations, labour for public works and others which
account for about 287 of the gross incorme, Totlal gros. incore is
esticated ab Rp. 227,970 (or US$365).

¥Y1.6,2 Gross Quigo

Yi,7

—_————— ki

Total annual owtgo is estimated at Rp. 226,420, of which
Rp. 220,300 corresponding to aboul 973 of telal outgo are spent
for Tamily expendilure, '

The balance of the budgetl or capacity to pay is therefore
eslimated at only Rp, 1,530 (or US$2.5}.

AGRICULTURAL SUPPORT SERVICES

VI, 7.1 Agriculiural Extension Seérvices

In conneclion with the re-organizalion of the Cenlral Govern-—
rent carried out in August, 1974, the organization for agricultural
extension services in Indonesia has been much improved {hrough
establishment of an Agency for agricultural education, training
and extension in the Minisiry of Agriculture. At the same tire,
the Agricultural Developzent Center (ADC) has been established
al the provincial level, The rain Funclions of the AIX are as
follows:
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(1} Extension of new and improved farming technics derived
from the research works,

{2) Preparation and determination of the wain activities
necessary for extension services,

{3} Training of the representative farcers (contact farmers),
and

{4) Freparation of programs including necessary texts for
the training.

In 1975, the Rural Extension Center (REC) was opened, and the
rain activities of this center ave sur~arized below.

(1) Preparalion of programs for extension servieces for the
favmers,

(2) Public relalions necessavy for extension services,
(3) Services for improverent of farm ranagerzent,

(4) Guidance for oplimum use of farm inputs, and

{5) Guidance for opltirum fawis rmechanization,

The present staffing and equipzent of the Rural Exiension
Cenlers related to the Project are shown in Table VI-17, and the
organization of the Center is illustrated in Fig. YVI-6
{see also Pig, VI-7),

As seen in Table VI-17, the project area is served by three
Rural Extension Centers., The area and farn family served by each
P.P.L, (field extension worker) range widely from area lo area :

as for the area between 1,000 ha and 14,000 ha, amd as lo the fare
family betweer 500 and 9,000 families,

A P.P.L. is giving necessary gwidance directly to 16 conlacl
farrers {key farrer) in his service area and a conlact farcer
transfers nev and improved farming technics which he has leanred
to a group of consisting of 16 to 20 farcers. This is a corwmon
practice in extension services,

In addition, sore of the contact farcers operate deronstra-
tien farms, each covering 0,1 to 0.2 ha, in their villages for
effective transfer of technical knowledge to their rember farmers.

In addition to the guidance to 16 conlact farrmers as his rain
vork, P.P.L. is serving for proper ranageient of deronstration
farms, guidance to the farcers under the BIMAS/INMAS Programs,
reeting and discussions with the agencies and personnel conecernced,
and so on. Under these conditions, it would be difficult to expect
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higher efficiceney in his extersion services unless further improve-
ment of the present staffing and equiprent would be rade,

Particularly, such an improvement in the project area is essenlial
for successful implesentation of lhe Project.

VI.T7.2 Research Yorks

The agriculiural research works in South Kalimantan Province
are conducted by the Central Research Institute for Agriculture,
KEalimantan and scven sub-stations of the Institule located in
seven Kabupaten, as illustrated in Fig, VIi-8,

The Institule consists of six departrents including general
affairs, and the main aclivities are as follows:

(1) Plant breeding tests,

{2) Pertilizers tests for both local and high-vielding
varicties,

{3) Tests For centrol of pests and diseases,
{4) Experirents on plant physioloegy, and

{5} Socic-cconomic survey.
These main activities are rostly concentraled on paddy rice.

The main research works being carried oul at the seven sub-
stations are the application testls of local varieties suilable
for each Kabupaten area, and sore field tests for intreduction of
palawija such as variely tesi, fertilizer tests, ele. are alseo
conducted,

In the project area, therxe is an experimental farm having
20 ha of paddy fiel¥d at Handil} Manarap in the sub-area C. In
this farm, fertilizer tests and test for plant protection are
rade using the local varieties of paddy and sorme high-yielding
varieties such as IR-26, IR-28, IR-34 and IR-36,

This experimenial Favm has an office, a storage and paddy
drying vard (concrete paverent) and also a simple meleorelogical
station. This farm has a plan to expand ils research activities
in the lest fields of seed breeding, fertilizer response, weed
control, ctc, However, lhe progress of these testing works is
still very low, because tlhe staffing, buwildings, testing ecquip-
rent and apparatus are still not sufficient,
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Yi.7.3 Sced Huwltiplication and Supply

The present organization for seed multiplication and distribu-
tion in South Kalirantan Province is illustratied in Pig. vI-92,

Foundation sceds are supplied from CRIA (Central Resecarch
Institute for Agriculiuwre) to the Balai Benih seed center through

the agricultural extension service sections in the Province and
Kabupaten Banjar.

The Balai Beaih seed center is lecated in Lhe sub-area C and
covers aboult 10 ha of paddy field, of which about 2 ha are used as
seed farm., The seeds of IR-26, TR-28, IR-36 and B4-62C are mulli-
plied. After mulliplication at this seed center, the seceds are
distributed firstly two seed growers and then, distributed to the
BIMAS farmers through BUUD/KUD and/or direclly Lo comron farmers,
However, the services in this lield are still limited. Further
efforts are required for satisfying the seed qualities and for
distributing the improved seeds sroothly te as wide area as

possible, because the activities of BUUD/KUD in this field are
not ranaged properly. '

Vi.7.4 BIMAS and INMAS Credits

The agricultural credit is provided under Lhe agricultural
supporting prograns, namely BIMAS/INMAS Biasa and BIMAS/INMAS Baru.

The unit amount of the credit for the Program in the 1976777
fiscal year vas about Rp. 26,000/ha for paddy and Rp, 38,000/ha
for palavija (rostly for beans). According to the farm economic
survey, the BIMAS/INMAS Programs being carried out in the project
area are the Biasa Program, Thus the paddy cultivation under the
Programs is practiced by using only local varicties roslly without
fertilization and application of agro-chemicals,

The past records on the area served by the BIMAS and INMAS
Progranis in the project area are given in Table VI-18. The
annual average of the area under the Programs is estirated at
1,700 ha for rainy season paddy and 800 ha for dry scason paddy,
respectively, of which the area under the BIMAS Package Program
is 700 ha for rainy season paddy and 200 ha for dry season paddy,
The presenl BIMAS/INMAS Prograss cover only 7% for rainy scason
paddy and 3Z for the dry season paddy of total "irrigable area
proposed for the Project, The rmain reason for these small
coverages is due 1o the facl that there is no lechnical irriga-
tion system in the project area.

Table VI-19 shows the records on {total amouni of eredit
provided for Lhe farrers and its repayreni in the project arca.
The unit arvount averages about Rp. 20,000/ha. It is noled in

this table thatl the repayrent of Lhe credil was very low, ranging
belween 104 and 303,
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VI.8

vI.8

] Agricultural Cooperatives

The Indonesian Peoples Bank (BR{) provides rural credit all
over the country. Since 1964, BIMAS Program has been introdueed
o atlain self-sufficiency in foodstuff, Under the Program, the
activities of the Bank have been considerably strengthened to
offer special short lerm loan for paddy production. In the project
arca, however, the number of BRI is still insufficient. Additional
establishinent will be required for improvement of the present silua-
tion, particularly for the successful implerentation of the Project.

The existing agricultural cooperatives related o the Project
are shown in Table VI-20., They are BULD (Badan Usaha Unit Desa)/
KUD (Koperasi Unit Desa), KT0S and Rice Mill Unit.

Arwong them, BUUD/KUD play an important role in providing
varvious services for the farrers to achieve the final purpose of
levelling up their living standard rainly through the increase of
their farm incore. The wrain activities are the supply of necessary
Farm inputs such as improved seeds, fertilizers, agriculilural
chemicals, some farming instrucenis, ete. and rarkeling of farm
products. As secen in Table VI-18, however, only 8 BUUD/KUDR are
now in operation, which are insufficient lo previde necessary
services for 42 villages in the project area.

AGRICULTURAL DEVELOPMENT FPLAN
.1 Basic Concept for Develop:-ent

The agricultural developzent in the proposed projecl area 1is
studied, taking inte account the following:

{1} Improverent of the present agricultural censtraints,
(2} Isncrease in production of staple feod c¢rops by =eans of
crop intensification so as lo contribule to the govern-

rent policy for self-sufficiency in food.

{3) Level up of the living standard of Lhe farrers through
the increase of their farm products.

The present rmain physical constraints to the developzent of
profitable farming are suwmrarized as follows:
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(1} Poor drainage conditions especially in low-lying areas
which result in lov crop yield due to crop damage at flood
times and restriction to introduction of double cropping,

{2) Righ shortage of irrigation water due to no technical
irrigation facilities,

(3) Low land productivily rainly due to poor soil conditions
in some part of the project areca,

The poor drainage conditions and the shortage of irrigalion
water in the project area could be improved by providing the
systematic irrigation and drainage facilities, The improvecent
of the present low land productivity could also be made through
introduction of improved irrigation farming with proper manuring,

The specific objective of the agricultural seclor in the
Pelita 11 is the attainrent of self-sufficiency in food grains.
Under the Pelita 1I, the Government of Indonesia is making much
effort to increase the production of main food crops, especially
rice, through further developzent of the iacproved irrigation
farming as one of the important governrent's strategies,

Under these circumstauces, the main cdncept of agricultural
developzent in the project area would be to:

— increase and stabilize c¢rop yield and production of rainy
season paddy through proper drainage improverent, supply
of clean irrigation water, ard inlroduction of improved
faraming practices,

- increase paddy production by introducing double cropping
of paddy with year-round irrigation and drainage facililies,
high-yielding varielies and improved farming technics, and

~ increase paddy production by providing new farm land in the
areas which have favourable physical conditions for
agricultural developzent,

With the above rain concept, the proposed agriculiural develop-
rent in the project area is studied as prescnted hercunder,

VI[.8.2 Proposed Land Use

As will be discussed in Annex YIII, total net irrigable land
proposed for the Project would be 32,610 ha, and they are divided
into five sub-areas from A to E, Out of 32,610 ha, 24,020 ha of
land would be used for double cropping of paddy rice with high-
yielding varieties undexr Lhe year-round irrigation (technical
irrigation), and the remaining 8,590 ha of land would be covered
vith a single cropping of paddy rice with high-yielding varieties
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mainly because of poor drainage conditions even with the Project
and the limited water source of irrigation supply. Table VI-2}
shows the presént and proposed land use in each sub-area,

‘As scen in Lhis table, 910 ha in net of the existing rubber
plantations in the sub-areas A; B and C are proposed to be shifted
into new paddy field, based on the results of the study on this
shifting program shown in Table VI-22., This table indicates that
the shifting of lhe existing rubber plantations into paddy field
would be rore profitable than continuation of managing the present
plantations both without and wilh the renewal of their productivity.

In addition, 3,470 ha in net of shrub land which are left un-
developed at presenl could be used for increase of crop production
with proper irrigation and drainage improvement because of ils
favourable drainability and soil condilions for paddy rice
cultivation. The new paddy field thus opened would Le allocated
for soxe new scltlerent and to the present srall farrers whose
land holding is less than 1 ha in the project area.

VIL.8.3 Proposed Cropping Patlerns

Paddy rice is rexained as the rain crop in the project area.
Cropping patterns of paddy cultivation under the Project ave
studied taking inlc account the clirate, drainage, irrigation,
agronomic characteristics of paddy varieties ard available labour
forcées in both unit farm family and the total project area.

The climate in the project area characterized by warm and
hunid conditions as well as sufficient sunshine hours is favourable
for paddy cultivation., Double cropping eof paddy could be practiced
in the perfect and favourably drainable lands with preoper irrigation
ard drainage improvemeni. In this case, attention should be paid
to Llhe faclt that high rainfall intensily aad relatively long rain
days in the wel season will largely restricl srooth operations of
harvesl and processing of paddy., Favourable harvest time would be
limited to the peried from lhe end of the rainy season to the end
of lhe dry season, . With this view, double cropping of paddy a
vear witlh the First harvest al the end of the rainy season and the
second harvest al the end of the dry season would be praclically
the most applicable pattern to Lhe project area, This patlern
would also be acceplable from the other agronenic poinls of view,

In order to raxinize the polential productivity and profit-
ability of the proposcd cropping pattern, high-yielding varvieties
are introduced as ruch as possible instead of local varielies,

The high-yielding vavieties wilh growing period of 110 to 120 days
and the varieties specificd for 130 to 140 day-groving would be
adopled for the dry season cropping and the wet season cropping, -
respeclively, These vavieties would be selected among the inmprov-
ed varielies such as B-series, IR-series, cle.
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For the poorly drainzble land, 510 ha in net in the sub-areas
A and B, single cropping in the dry season would be adopled with
high-yielding varielies which would be the sam¢ as those sclected
for the perfect and Favouvably drainable lands.

Single cropping of paddy rice with improved high~yielding
varieties in the rainy season would be applicd to 8,080 ha of
paddy field which could not be served by the year—round irriga-
tion because of the limited armount of water from the Riam Kanan.
Out of 8,080 ha, however, 3,460 ha of land would be irrigated
throughout the year using the water to be lifted from the Maluka
in the future. Double cropping of paddy rice with high-yielding
varicties would be introduced into this irrigated area.

Pig. VI-10 shows the proposed cropping patterns discussed in
the above, and the proposed cropping area in each sub-area is
shown in Table VI-23.

In the proposed cropping patteras, il is estimated that the
duration of transplanting including sowing would be about iwo
conlhs sainly because of limited labour force of the unit farm
family and full ranual operations., The sowing of Lhe rainy season
paddy would be practiced during the pericd from mid-Novermber to
nid-January, ard harvest between early April and late May. The
dry season paddy would be sown from nid-May to aid-July and
harvested betlween mid-Septerbey and mid-November.

In order to inlroduce these new cropping patierns inlo tihe
project area successfully, it is inevilable to provide strong
agricultural supporting services, including training of both Lhe
field extension workers and the farcers, by all goverarent
agencies concerned. In this connection, it is recorwended to
establish a pilot deconstration farm in the project area for which
the study is rade in the subsequent seclion, ‘

YI.8.4 Proposed Parwing Praclices and Farm Inputs

In oxder lo expeci possible higher return per hectare vith
irrigation and drainage improverent, improved farming technics
should be introduceéd into the project area. The proposed farming
practices and farm inputs to be applied are studicd to find the
rost practical way which wovld be acceptable FLor the farreers,
taking into account the following: {1) the soils and lands to be
inproved by the Project, (2) land holding size incluvding tenant
and culiivation right, (3) availability of labour force im and
around the project area, (4} faniliarily of the farcer vith
rodern farming and (5) the farmers' intension. '
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The land productivity in the project area would be much im-
proved especially by the conlrol of scasonal floodings and the
construclion of technical irrigation facilities, Mainly from the
cconorical point of view, however, the proposed drainage irprove-
rment would bhe rade, concentrating on the lowering of inundation
depth in the rainy season, and the perfect drainage improvement
including the lovering of the ground water tables in the paddy
field is notl recorrended, becausc it would not be justlifiable from
both lechnical and economical points of view al the present stage.
Under these conditions, the soils in mosl of the project avea are
still roistened throughoul the year, and the hearing capacity of
most land is too weak to receive the large-scale agricullural
machinevy.

As ventioned before, average land holding per farm heusehold
is 1 ha including tenant and cultivation right. A faro fanily
consisls of 6 persons on an average, of vhich 3 persons are
workable,

The familiarity of the farcers with the codern irrigation
Ffarming is low at present., Hovever, the result of interviews with
the Farrers in the project area shows that rost of the farrers have
a high inlension of introducing improved favming with proper irriga-
tion and drainage.

In connection with the introduction of double cropping of
paddy rice into the project area, the possibility of iniroducing
aniral and/or mechanical povers for farming under ihe above con-
ditions is studied. As for the amiral power, practically, it
would take very long time to increase the nuzber of the draft
anirals sufficiently to cover the vhole project area rainly due
to the lack of breeders and low familiarity of the farrers with
the livestock farming, though there would be a possibilily of
increasing the nurder of such draft anirals wsing by-preducts
from the increased paddy production in the project arca in the
future,

In additien, there still exisl sore conslraints to Lhe
profilable farm wmechanization particulariy for land preparation
rainly due to the weak bearing capacily of the lard, except for
such otlier farming practices as weeding, planl protection,
threshing, ele. for which small-scale farm rachines and equipzent
cowld be used,

Based on the resulls of the above discussions, it is planned
ihat lhe proposed farming would be practiced basically by ranual
operalions with srall farming equiprent and inslrurents such as
rolary weeder, knap-sack lype misl cun duster, trecadle thresher,
winnower, etc, According to lhe analysis of seasonal labowr
requirerents in lhe unit fars (1 ha), lhe labour force in the unit
farm would be sufficienl for growing the high-yielding varielies
of paddy rice by full manual operations, except for a small
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shortage of labour at the peak tiwe such as land preparation,

transplanting and harvest time as shown in Table YI-24 and Pig,
VI-11,

Seasonal labours could be employed from the surrounding areas
to supplereni the shortage of family labour force. As shown in
Table YI-23, potential labour forces being registered in
Banjarmasin and Kabupaten Banjav are estirated at about 1,550 and
900 persons, respeclively. However, the Provincial Labour office
estirates that there would be about 16,500 persons of latent
iabour force in the above areas which are not registered. 1If
these latent labour foreces could be employed for farming, there

would be no problem in providing the necessary labour force for
farming in the project arca.

In order to expect possible high crop yield, it is recermend-
ed to grow the suitable varieties such as IR-28, IR-30, GATA, GATI,
etc. for the dry season cropping and IR-26, TR-34, Pelita I/f1, etc.
for the wet season cropping, taking inlo account the inmproved
field conditions and plant-physiological characlteristics particular-
1y for low shattering, high tolerance to pests and disecases, non-
photo~sensitivity and short growing period and high productivity,

Tt is essential for profitable farming thatl soil preparation,
fertilization, plant protecticon, weeding and water ranagement
should be practiced properly. Among the aboveée praciices, plant
protectlion by chemical application is of importance, because the
entire projecl area is now infected by pests and diseases mainly
of plant hoppers, stem borers, leaf-blight, etc,.

Soxze rodifications would also be required for transplanling
and harvesting, They are one-tirme transplanting with young seedl-
ing and harvest by cutting all the stravs using sickles,
Particularly, the proposed harvesting method is one of the rost
practical counterseasure for saving the labour requirements and

also for proteclting the plant from the infection of pests and
diseases.

8o0il Preparation

For the wet season paddy, soil preparation would be started
from the middle of Novenber by using hoe or spade. Since the
soils are still sofl and friable at this tirce, ploughing could
be practiced sroothly under favourable soil reisture conditlions,
Harroving cum puddling would be required, after the ploughing,
for land levelling for even distribution ef irrigation water
throughout the land and for protecting the young seedlings from
deep subsergence. Prior to the harrowiang cum puddling, applica-
iion of basic ferlilizers would be practiced to prepare the
fertile soil condilions for the scedlings,
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As for the dry season cropping of paddy, the scil prepavation
vould be carrvied out from the middle of May ircediately after
harvesting of the wet season paddy. All the pracltices would be the
quile sare as Lhose For the wel season paddy stated above,

Seeding

At present, there arve two lypes of paddy planting method.
One is the ordinary transplanting method extensively propagated in
the wvhole Indonesia, and the olher is the direct seeding to the
gain field.

The transplanting rethod is generally accepted by lhe farrers,
because higher crop yields are oblained from this rethod as compared
with those fron the divect seeding rethod., However, a large labour
force is requived for ithis transplanting rethod,

Generally, the direct seeding relhod would require only 207 of
labour force necessary for the transplanting rethod. Hoveveyr, the
direct secding aoetlhod calls for prudent soil preparation, particular-
ly for very sroolh land levelling. The difficully in weeding and
lower crop yields due to planit lodging would also be the disadvantage
of this method.

Considering the meritl and dererit of the above two planting
rethods discussed in Table VI~26, the transplanting sethod would be
adopted in the projecl area, also because the farrers are already
fanmiliar with this cethod, In order to expect higher crop yields
with the Yroject, the folloving improvezenl of the present {rans-
planting rethed is recorsended.

Seedlings would be prepared in serall plot coveriug about 47 in
area of lhe rain field and would be grown for 20 to 25 davs. The
seed requirerent would be 25 kg/ba, Prior to the seeding, seeds
would be treated by using chemicals to control the discases,
Transplanting would be rade with a plant spacing of 30 co x 15 em
and a fev secedlings fox cach hill,

Fertilization

As reconrended in Amnex V, proper application of ferlilizers
is essenlial for realization of the anticipated crop production in
ithe project avea. The soils are quite deficient in plant nutrienis
especially nitrogen, prosphorus, effective bases inclusive of sore
potassium, Therefore, these chemical elements are necessary lo be
supplemented by fertilization,

Bascd on the tesl resulls of soil chemical properties, chemical
clerenls required ave estiraled at about 90 to 120 kg of nitrogen,
60 kg of phosphale ard 35 to 60 kg of potash lor beth wet and dry
season paddy. Considering the present soil cendilions, suilable
kinds of fertilizers would be urea, iriple-super phosphate {T.S.P.)}
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and potassium chloride (KCI) for the clemenis of nitrogen, phosphorus
and potassium, respectively, The chemical fertilizer requirements

would, then, be 250 kg/ha of urea, 100 kg/ha of T.S.P and 60 kg/ha
of KC1, respectively,

As for the fertilization of urea, split-application method is
recormended to control the growing ¢onditions favourably at each
growing stage, T.8.P, and KC1 would be applied at one tike as
the basic fertilization when soil preparation is practiced, Suitable

dosage and application live at each growving stage are given in Fig,
vi-12,

Plant Protection

As for the plant protection, inlensive application of insecti-—
cides would be required for control of plant hoppers, stem borers,
etc. Considering the life-cycle of these insecls, 3 to 4 lit/ha of
insecticides would be required for 3 to 4 Lines application during
one cropping (see Pig. Vi-12},

The danage of the plant caused by diseases is nol seriocus as
compaved with that due to lhe insects, since rost of the farmers
are using the local varieties which have a tolerance to the
diseases, When the high-yielding varieties are introduced, however,
it would be necessary to apply about 2 lit/ha of fungicides to
control the diseases for each crop season (see Pig. VI-12}.

In selecting suitable insecticides and fungicides, chenical
toxicity which directly or indirectly affects Lthe huzan being
stiould be taken intc censideration. In this context, carbarate
and organophosphale, i.e. Diazinon, Sumithion, Sevine, Dicecron,
elc., are recosrended as the insecticides and antibiotic chemicals,
i.e. Kasunin, Kasurabcide, etc. awd Hinosan as the fungicides.

In order to operate the proposed plant protection vorks, it
is strongly recomvended to organize the systeratie planit protection
program through the farcers' cooperalive or assocciation,
Individual protection is not recomrended, which some tire results

in serious damage to the crop caused by strong reaction attributable
to unsysteratic plant protection.

¥eeding

The weed control is one of essential farming practices in
paddy rice cultivation, At ypresent, rany chemicals so-called
harbicides have been developed for this purpose, and their
efficiency are highly accepled parlicularly for saving the labour
requirexents, However, these chemicals are still harmful for nol
only hurzan beings but also natural environuments,
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The proposed practice for weeding, therefore, would Le Lo
introduce the rotary weeder, being widely used in Java, which also
saves the labour requirements, Taking into account the plant-
physiological characleristics of weeds seen in the project atea,
three-time weeding especially al the vegelatlive stage of paddy is
reconended,  The rotary weeding would also coniribute to a good
growth of paddy rice through effective soil conservation Ly rotor
ploughing.

Harvest

It is recomsended that Lthe present Ani-ani systen he changed
to the new harvesting system by culiing all straws using sickles,

Ani-ani rethod is traditionally accepted as the rost suitable
methed for harvesting local varieties of paddy rice with specific
characteristics such as high lodging and shatlering, leng grewing
peried and uneven raturation of panicles, tall plant height, etc.
However, this traditional rethod will not ke suitable for the
high-yielding varieties from the following two rmain points:

(1} High labour requiresent will be needed for the ani-ani
rethod, because lhe harvest should be carried out within
a short period, since rost of panicles of high-yielding
varieties are ratured within such a short period.

(2} tLarge labour force will also be required rainly for
threshing of stalk paddy harvested by the ani-ani iethod
because of low shatlering of the improved high-yielding
varieties,

In order to save the labour force as nuch as possible for
harvest and threshing of paddy, the irproved harvesting method
using the sickles is proposed in the project avea. According to
the data available from the BIMAS Program in Kalirantan, the
labour requirerents are estirated at about 68 ran-day/ha for the
ani-ani rethod, vhile 30 man-day/ha for the proposed rethod,

Threshing

Mechanical threshing is preferable for the inproved varieties
of paddy rice instead of (radilional hand threshing, In this view,
it is proposcd lo use the treadle thyeshor being propagaled in
Java, which is oblainable in the markets in Indonesia, at the
initial stage of the developrent,

Engine-driven thresher would be introduced in the future,
when the reserves per household are increased sufficiently for
keeping wodern farm machines and equiprent,

The farm inpuls, labour requirements and farn equiprent
required for a typical farcer with 1 ha-land holding are susrariz-
ed in Table Vi-27,
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VI.8.5 Anticipated Crop Yield

The rescarches and trials on cvop cultivation in the Barito
river basin are being carried out by the Branch of the Ceniral
Rescarch Institute fer Agricultural in Banjarmasin from 1961 up
to the present, MHowever, the resnlls are still not enough to
confirm the feasibility of the Project.

According to the crop experiments in East Java, the alluvial
soils, which are similar to those in the project avea excepl for
soil acidities, show a good xesponse to the erop production with
an advance of sufficient irrigation and drainage control and
proper fertilization as shown in Table VI-28. The highest yield
recorded was about 6 tons/ha of dry paddy (equivalent to 7.5 tons/
ha of dry stalk paddy) with economically reasonable amount of
fertilizers of 200 to 250 kg/ha of urea corbined with 50 kg/ha of
T.5.P. It will be a paddy productivily of these alluvial soils.

In the Brantas river basin where the paddy field is served by
sufficient irrigation water throughout the crop season, approximate-

iy 4.7 tons/ha of dry paddy on an average are harvested under the
BIMAS Program.

In the project area, technical deronstration of paddy cultiva—
tion using high-yielding varirties of IR-26, IR-32 and IR-36 was
rade at nine locations (40 ha in tolal)} by the leading farrcers
under the direct guidance of the rural extension offices in 1977,
as shown in Table YI-29. 1In this desonstration progranm, paddy was
grosm under the rain-fed condition with four tires plant protection
bul wvithout any fertilization. According to the production records
of this progran, average unit yield of each veriety is eslinated at
about 4 toms/ha in dry paddy.

In the area served by the Intangan and Kahakan Irrigation
Projects in Kabupaten Hulu Sungai Tengah, average uniil yield of
high-yielding varieties was 4.7 tons/ha in technical irrigalion
area under the BIMAS Progran {see Table VI-29),

Pron the above figures, it is conservalively estirated that
target yvields would be 4.0 tons/ha and 4,5 tons/ha for the rainy
and the dry scason paddy, respectively, using high-yiclding
varieties., These target yields will be used for estirating Lhe
anticipated project benefits,

vi.8.6 Build-up Period of Target Yield of Crop

In order to atlain the proposed target yields al a possible
earlier stage, it is essential to improve and strenglhen the
present agricultural supporting services including flurther expan-
sion of the BIMAS/INMAS Programs. These efforts would have to be
rade within the Pelita 111 (The Third National Developzent Plan)
which will last from 1979 to 1984, in keeping pace with lhe
project implerentation,
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Under Lhe Plan, particularly, the increase in nurbier of the
field exlension workers (PI'L} would Le indispensable., It is
desirable Lthat one PPL will serve 590 ha of netl paddy ficld, This
ieans that 66 persons of PPL will be required for covering 33,000
ha of net paddy field in the projecl area, On the other hand, 6
PPL, are actually working in the projecl arca al present. Therefore,
50 persons of PPL are required to be additionally stalioned in the
project area with an annual increase of 10 persons during the
period of the Pelita ITIL.

With the above bLackground, in estirating the build-up period

of {argel yields of paddy, the Following thryce condilions are taken
into c¢onsideration.

(1) Level-up of farvers’ cultivation lechnies

Most of Lhe farrers in the project area ave not yet familiar
wilh new farming practices such as proper soil-crop fertiliza-
tion, plant protection, waler ranagerent, etc. Under these
conditiens, it would lake long tire to Llrain them in this
fields sufficiently fov ranaging the profitable irrigation
farming. Considering further effort for the tvaining of Lhe
farmers in these fields to be wade under the Plan, it is
anticipated that the purpese of such training would be
al{ained in the 7th year after commencerment of the extension
program.

(2} Level-up of operation technics of on-farm facilities

Proper operation of the irrigalion and drainage facilities
would be cone of the rost important watter in the project
operation. Parlicularly, proper dislribution of the irriga-
tion waler at on-farm level would largely contribute to the
atlaining the project target in success. Operation of on-farn
irrigation and drainage facilities would be first experiences
for rost of farrers in the project area. The technical
guidance services would be carried cui by the projecl oftice,
bul it is anticipated that five years would be reguired to
acquire the full knowledge of operation technics by favcers
themselves after comvencerent of technical guidance.

(3) Stabilization of soil and land conditions

According lo the inferration through the interviews with
farcers, the slabilizatien of newly reclaiied soils and
lands would take approxiralely three years, Il is estiraled
that the land conditions for crep produclion of new paddy
field to be reclaiwed from the preseni rubber plantations
and shrub land would be stabilized in the 3rd yeav after
conmencemenk of the paddy cullivation,
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¥I.8.

Vi.9

V1.9,

The results of the discussion on tlic above three conditions
are shown in Table VI-30 and illustrated in Fig, VI-1)3,

As seen in this'figure, the build-up period lo attain the
target of crop production would bLe 7 Years after commcace-
ment of project operation,

Table VI-31 shows the estiikated progress of inercase to the
target vield within the build-up period based on the resulis of the
above discussion. Based on this estimated progress and increase
of irrigated land, anticipated crop production in each year during
the built-up period is estiraled as presented in the following
sectlion,

7  Anticipated Crop Production

The yield and production of raddy rice in the project area
would increase year by vear with the proper irrigation and
drainage improverent as well as further develop:ent of the

agricultural supporting services under both the Project and the
Pelita II14,

Based on the projected progress of increase of crop yield
studied in the above, the anticipated annual crop production and
in¢rement in each sub-area are estirated in Table VI-32. The
annual production at the full development stage would be about

238,700 tons of dry paddy, and the increment vould be about
179,000 ions.

MARKETING AND PRICE PROSPECES

1 Marketing Prospect of Paddy

As scen in PRig, Yi-14, the dermand and supply of rice in
Indonesia are still not halanced rainly due to the increase in
population together with the increase in rice consunplion per
capita induced by level-up of the living standard, and it is

reported that annual import of rice reached about 1.3 million
tons in 1976,

The produclion and consusption of rice in the vhole Kaliranian
in recent six years are shown in Table ¥1-33, and the table showvs
that preduction and consumplion of xice are balanced with surplus
only in South Kalirantan, Table V1-34 also shows the production
and consunption of rice in South Kalimantan, Most of surplus rice
is exporled to other provinces in Kalirantian,
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The study on future prospect of derand-supply condition of puddy
in Kalirantlan is szade and illusirated in Fig., Vi-15, Assuming that
the annual growih rate of population is 2,655 {data fron the
slatistic office) and thal Lhe rice consumpltion is 150 kg per capita,
and that Lhe annual growlh rate of paddy production is 5%, the

cslivated paddy production would not calch up with the forecasted
derand,

With the completion of the Project, about 120,000 tons of rice
would be garketed in the Preject area, vost of which would be
exported to other provinces in Kalirantan which have a shortage of
Tice,

VIi.i0 PROPOSED AGRICULTURAL SUPPORTING SERVICES

Vi.10.1 fieneral

In order lo atiain the expected crop production through the
intreduction of double cropping a year with irrigation and drainage
improvement, it iz essenlial to provide rore iniensive agricullural
supporling services, in addition io proper operation ani kaintenance
of the project facilities.

For this puypose, further tmproverent of the present supporiing
services would be required, particularly for extension services,
agricullural cooperatives, credit and research vorks. In addition,
it is recomzended to establish the favmer's associalion for proper
farm management under the guidance of the governr—ent agencies con-—
cerned.

YI.10.2 Exteusion fervices

As mentionied in the proceding Chapter VI.7.1, the service areca
of one PPL (field extension vorker) at present rauges wvidely from
1,000 ha Lo 14,000 ha. Under these conditions, if would be difficult
lo expect higher efficicancy in his service, especially afler the
conplelion of Lhe Project. 1In this view, it is recommended to
increase the nuwber of PPL in order that one PPL. would serve about
5G0 ha of land in which about 500 farcers would be included. PPL
vould guide and transfer the improved irrigation farnming {echnics
te 20 contacl Faruers selectled among 500 farwzérs, and a contact
Farmer would transfer now farming lechnics to his 25 remnber farcers.
If this density of one PPL/S00 ha is applied to the iniiial stage
developuent area, toial nuaber of PPL required is estirated at 66
persons.  On the other hand, 16 PPL are now vorking in the project
area. Therefore, actual increase in nuaber is 50 persons. It is
proposed that addilional 50 PPL would be stationed during the next
Pelita FIL. In addition, training of PPL should he strenglhened
by providing further Lvaining facitilies and programs.
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Further improvement would also be required for eguipment and
instrumenils necessavy for PPL's activities sueh as vehicles, soil
lesting apparatus, viszual aids, etc.

Moreover, il is proposed to organize a special section in the
rural extension centers for systematic observation of pests and
discases, possible early inspection of outbreak of crop damage due
to pests and diseases and for preparation of its protection program,

VI.10.3 Research and Pilot Demonsiration Scheme

The present agricultural research works being conducted by the
Central Research Inslitule for Agricullure, Kaliwvantan arve mainly
concentrated on the tests of local varielies of paddy rice. The
present farming and crop-soil-water management by the Farmers are
nol improved yet for further inérease of agricultural production.

In order {0 realize the proposed agricultural development,
improvement of the present agricultural conditiouns should be started
as early as possible. Under these conditions, it is recommended to
organize a Pilot Demonstration Scheme in the project area.

The main acltivities of ithe Scheme would be: (1) tertiary and
quariernary development with the construction of the irrigation and
drainage facilities as well as road nelwvork, as one of the typical
model for the future developzent, (2} organization of the systermatic
water and farm management as vell as the farier's association,

{3) crop demonsiration including training and gnidance, (4) seed
rultiplication for smooth distribution of improved seceds, and {5)
agronomic and irrigation engineering field experiments.

VI.10.4 Agricultural Coeperatives and Credit

In coanection wilh the project implementation, further effort
will have to be made for improvement of the present activities of
the agricultural cooperatives.

As staled befere, the nusber of BUUD/KUD new in operation in
the projecl area is still nol sufficient. The increase in number
of this cooperative is recommended especially for Desa vhich have
no BUUD/KUD unit al present. Ii is proposed at the same time to
train the staff for more smoolh management of this cooperative.

The present aclivities of BRI are also linitled rainly

because of iasufficient nunber of this cooperative in lhe project
area. ¥ith the completion of the Project, all lands in the project
area would be turned inlo technical irrigation area which would be
the basis for inlroducing the BIMAS Package Program. The expansion
of the area under the BIMAS Progranm will play an imporlani role in
increasing crop production with the Projecl. In this view, lurlher
effort vould be required for the increase in nomber of BRI and
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the expansion of the BIMAS Program. [In addilion, il is cxpected
(hat the present low repayment of the credit by the BIMAS farmzers
would bLe improved by Lhe inecrease of crop production under the
Project.

YI.10.5 Farermer's Association

Praclically no farmer's associations exist in the project
area at present. With the completion of the Project, hoewvevesr, the
association organized by farmers themselves should be established
for proper waler canagement al farm level as well as cooperative
works by fawieers for such systeratic plant prefcction, etc.

The main activities of the association would be (1) operation and
rainlenance of the irrigation and drainage neiwork below the
tertiary turnouts, (2} cooperative works for early inspection and
protection of pests and diseases, (3} extension of improved irri-
gation farming fechnics to each farmer, including exchange of
improved irrigation farming {echnics to each farcer, including
exchange of improved seeds, through the ranagenent of srall-scale
demonstration farns and {4) collection of water charge in the
future.

Fig. VI-i6 shows the proposed organization of the farrer’s
association. Generally, an association would be established im
one Pesa in which abont 5300 fariers would be involved. The as-
sociation would have a cozmillee which vould consist of a chairsan,
a secrelary, a treasury, a water distributer and about Z0 contacti
farwers. They would be all elected from the member farmers of
the association.

For the smoolh and efficient operations of the projectl-wise
progran, all governrment agehcig§ concerned and the farrer's asso-
ciations would have to be well iafegrated into one workable netvork,
particularly for proper irrigation waler control.

-. .

tunctions of Each Grganization Structure

The Farcer's assecialion would be managed under the dirvect
supervision and guidance of the Project office as well as the
regional Agricultural office lhrough the advisory cormmr tties to
be organized al each adninistrative level, t.e. Kabupaten,
Kecaratan and Desa (villago}. The functions to be envisaged in
cach structure unit would be as follows:

{1} Kabupalen Cormillee

The Kabupatlen Committee is the advisory and/or supervisors
group for operalion and ranagerent of the fareer's assoclalion,
Bupati would be the chairman of this cormitlce and vho would
be responsible to manage lhe following:
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- {o solve the problems encountered and make the policy for
irrigation and plant prolection scheduling, collaboraling

with the project office and Kabupaten agricultuval office,
and

~ to take care of cooperalion between the Kecamatans and/or
villages within the project area. :

{2} Kecamalan Committee

Kecamalan Committee to be headed by Camat would be also the
superviser gronp, Camatl will assist Bupati in supervision
and would be responsible for the following:

~ to coordinate with Bupati for supervision and to secure
Bupati's policy te prevent it from any deviation,

to activate the Farmers for supporting agricultural develop-
meni in any case of regular repair and mainienance of the
tertiary and terminal project facilities and proper
operation of the plant protection, and extension of modern
rice farming, elc., and

— to support the relationship between the villages vithin
the coreanding area.

{3} VYillaze Comnmittice

Kepala Desa {village chief} would manage this committee and
would have a duty to supervise and execute Bupati's policy

on the implerentation of proper wvater managenmént al village
level as well as tlhe arrangemeni of syslematic operation of

plant protection, seed multiplication and seed distribution,
ete.

¥With respect to the above activifies, such organization as
village cooperative (BUUD/KUD), Bank Rakyat Indonesia {BRI)

and agricultural exiension workers (FPL) would closely coordinate
with the Village Committee so as to efficiently operate and
ranage the farcer's association. The village cooperative

body which would have a function of assisting the management of
farmer's association in economical aspecls; together wilbh the
project office as technical advisor. The BRI act as a de-
pesilory bank for credil to the farmers, and PPL would advice
the ¢rop rotatlion schedule for profitable farming uader Lhe
irrigation schedule prepared by the project office. Systemalie
plant prolection as well as extension of modern farming
practices would be also provided by PPL through this operation
and managerent programme on the organization.
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(1)

Farmer's Associalion
The Board of farmer’s organization herein envizaged would con-

sist of (i)} Water Distribuler and Gate-keepers, {ii) Seerclary
and Treasury and contact farmers in seclion,

The water distributer and gate-keepers scction would have tlhe
folloving funclions:

- lo discuss and consult with the contact farrers for
deciding annual water supply schedule,

- to assist the PPL in introducing the new irrigation farm-
ing technic and practices,

- Lo plan and execule the repair and maintenance schedule
on the facilities within lhe corvanding areca in cooperation
wilh the confaé¢t farrers and fairers,

~ 1o cooperate wilk the 0 & M outpost of the project office
for erergency repair of the facilities belonging to the
0 & M outpost,

- to inspect the use of irrigation vater by the farcers, and

- to contact and record actual irrigated land to be reported
by the contact larers.

The Secretary and Treasury section would be responsible for
the folloslno

-~ to make financial administration, and

- to arrvange 0 & M contribution from farmers through the
contact farmers,

The Contact Farmers group would have the follewing functions:

[

to regisler the farﬁers vho will reguire vater supply and
to inform these aspect lo the Distributers and Gate-keepers
zection,

- 1o make suve that all farrmers in the area have been infersed
the days of waler supply and/or plant proteciion schedule,

- to organize aud supervise the memsbers on irrigation practices
raking some corrections, if necessary,

- to closely cooperate with other seclion as well as PPL in
organizing prorer operation of plant protection, seed

distribution, etlc., and

- lo arrange the operation and raintenance contribulion from
farmers lo be delivered to Lthe Treasure.
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