C-4. Description of Soil Series

PHIMAI SERIES ~ Field Symbol: Pm

Setting: Phimai soils are formed from ailuvium (recent or semi-recent) and occur on river basin
and backswamp areas of flood plains. Reliefis flat which slope is less than 1 percent.

Drainage, Permeability and Runoff: Poor 1y drained soils. VThe:y are flooded by river water and -
rainwater in the wet season. Ground water table falls below 1.5 meters, but is not deeper than 3
meters during the peak of the dry period. Permeability and surfacer unoff are slow

Vegetation and Land Use : Mamly used for transplanted and broad casted rices and some are
covered by grasses and Shi ubs. :

Characteristic Profile Features: The Phimai serjes is a member of very fine clayey, mixed
(probably Montmorillenitic), non acid family of Hydromorphic Alluvial Soils (National), Vertic
Tropaquepts or probably Entic Pelluderts (USDA). They are characterized by a dark gray or very
dark gray or dark grayish brown clay A horizon overlying a gray or light gray clay B horizon which
inturn overlies a dark gray or gray or light gray C horizon. Mottles of strong brown yellowish
brown and/or yellowish red colors occur throughout pxofile Reaction is medium to neutral over,
neutral to alkaline.

The smls of Phimai series crack deeply and widely in the dry season and contain distinet slickenside
and pressure faces. :

Similar Seil Series:

Ratchaburi Series (Rb) - has browner color; chroma is 2 or higher.
Typifying Pedon:
Apg - 0-18cm, Dark gray (10YR4/1) clay, many fine distinct yellowish red mottles

along root channels; moderate medium and coarse subangular
blocky structure; extremely hard, extremely firm, sticky, plastic;
many fine and medium roots; medium acid (pH 6.0); elear smocth
boundary to (B21g)

18-48 cm. Gray (10YR5/1)-6/1) elay, many fine and medium dark yellowish .
brown, few fine yellowish red, few medium strong brown mottles
and some dark brown material coating on ped faces; moderate
coarse subangular blocky breaking into strong {ine angular blocky
strueture; slightly firm, sticky, plastic; few seft iron nodules; many -
slickenside and pressure faces; common fine, few medium and large
roots; slightly acid (pH 6.5); gradual slightly wavy boundary to
(B21g). :

(B21g)

(B21g) -~ 4894 cm. Gray (10YR5/1-6/1) clay, many medium distincl yellowish brown,
common medium distinct strong brown motties and some patehy of
dark gray coaling on eracking faces;, moderate coarse subangular
blocky breaking into strong medium and fine angular blocky
structure; slightly firm, sticky, plastic, common fine, few medium
and coarse rools; many slickensides; shghtly acid (pll 6.9); clear
wavy houndary to Clg. :

Clg - 94-120cm, Dark gray (80% B5YR4/1) and gray (20% 10YR6/1) cl.a_y, common
medium dark yellowish brown and reddish brown and few fine
brownish yellow mottles; moderate coarse subangular blocky
structure; slightly firm, sticky, plastic; few slickensides and
pressure faces; few {ine and medium rools; slightly acid (pI1 6.5)
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02g - 120- 160+ cm, Dark gray (5YR4/1) clay with common medium strong brown
: -~ mottles; firm, sticky, plastie; neutral (pH 7.0)



RATCHABURI SERIES ' Field Symbol: Rb

Distribution: Occupies moderate extent in the Central Plaiq and small extent in North East and
North Thailand.

Setting: Ratchaburi soils are formed from recent alluvium and occur on the transition between
levees and river basins. Reliefis flat. Slopes are less than 1%. '

Drainagé and Permeability: Sofnewhat. poorly drained. Permeability and runoff are slow. These
soils are flooded by river water to depths of up to 50 em. for four or five months during the rainy
season. Groundwater level falls below 1.5m. {rom the soil surface during the dry scason.

Vegetation and Land Use: Mai.nlly used for broadeast rice cultivation.

Characteristic Profile Features: Ratchaburi series is a member of the fine clayey, mixed, nonacid
family of Hydromorphic Alluvial Soils (National), Aeric Tropaquepts (USDA). They are deep,
medium to slightly acid over slightly acid to neutral soils. They are characterized by a dark greyish
brown or very dark greyish brown clay or silty clay A horizon, overlying a dark greyish brown,
brown or dark brown clay or silty clay B horizon. These soils are mottled throughout with strong
brown and yellowish brown coatings along root channels in the A horizon, and dark yellowish
brown and yellowish brown mottles in the B horizon,

Similar Soil Series:

Phimai - Poorly drained, with a dark grey A horizon and grey B horizon, is
a member of the very fine clayey family and cracks deeply during
the dry season.

Typilying Pedon:

Aplg - 0-5/8em. Dark greyish brown (10 YR4/2), common, fine, distinct strong brown
mottles; clay; moderate fine and medium subangular blocky, crumb
in places; friable moist; common fine interstitial and few tubular
pores; many roots; clear, wavy houndary; pH 5.5

Ap2g - 5/8-20/25cm. Very dark greyish brown (10YR3/2), common, fine, prominent
yellowish brown mottles; clay; weak coarse subangular blocky; firm
moist; some clay movement along root channels and cracks; few fine
and medium tubular and many fine and medium interstitial pores;
many roots; clear, wavy boundary; pH 6.5.

Blg - 20/25-85em.  Brown to dark brown (7.5YR4/2), many dark yellowish brown (50%
of soil mass) and few yellowish brown mottles; clay; moderate fine
and medium subangular biocky; firm moist; common fine tubular
and many fine inferstitial pores; common roots; clear, smooth
boundary; pH 7.0.

*

B2g -~ 85-100 cm. Brown to dark brown (7.5YRR4/2), many dark yellowish brown
mofttles (75% of soil mass), few yellowish brown and yellowish red
moltles; clay; moderale fine subangular blocky; pores, roots and
consistence asin Blg horizon; pH 6.5. :
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ROI ET SERIES Field Symbol: Re
Distribution: Occupies lérge extent in Northeast Thailand.

Setting: Roi Bt soils are formed from old alluvium and occur on the low terraces. They alse occur to
a limited extent in low-lying depressions of the middle terraces. Relief is almost flat which slopes
are 2 or less. :

Dfainage.- Permeability and Runoff: Poorly drained soils. Permeability is rapid over medium to
slow. Runoffis slow. These soils ate flooded by impounded rain water up to 30 cm. deep for 3 to 4
months. Ground water table is below 3 meters during the peak of the dry season.

Vegetation and Land Use: Used for transplanted rice in the wet season and for some upland crops
such as corn, water melon and beans after rice harvesting.

Characteristic Profile Features: The Roi Et series is a member of the fine-loamy, Kaolinitic, acid
family of Low Humic Gley Soils (National), Aeric Palequults (USDA). They are deep soils and are
characterized by a variable colors, but dominant colors are grayish brown or light brown sandy
loam A horizon overlying a light brown grading to pinkish sandy clay loam argillic B horizon which
in turn overlies a light gray or whitish clay loam or clay C horizon. They are mottled throughout
the profile with common to many strong brown or yellowish brown mottles at the surface and
strong brown and/or yellowish brown or dark brown and some red mottles in the subseil. Reaction
is medium acid over strongly io very strongly acid.

Similar Soil Series:

Ubon Series - sand or loamy sand textures extent below 80 cm.

Typifying Pedon:

0-19 cm. Brown (7.5YR5/2) sandy loam, common fine and medium distinct
yellowish brown (10YR5/6) mottles; weak fine subangular blocky
structure; very friable, nonsticky, nonplastic; common fine tubular
pores; some dark patchy decomposed organic matter and some spots
of pinkish {ine sand; strongly acid; aboupt wavy boundary to B1.

Ap

Bl - 19-38 cm, Light brown (7.5YR6/4) sandy clay loam, many medium distinct
strong brown (7.5YR5/6) and common fine yellowish red (6YR5/8)
mottles; weak f{ine and medium subangular blocky structure;
slightly firm, slightly sticky and slightly plastic; few medium
interstitial and common very line and {ine tubular pores; some dark
patchy decomposed organic matter along old root channels; strongly
acid; abrupt smeoth boundary to B21¢.

b

B21ig -~ 38-50cm. Pinkish gray (1.6YR7/2) sandy clay loam, common fine and medium
distinct yellowish brown (10YR5/6) and strong brown (7.5YR5/6)
meottles; weak medium subangular blocky structure; slightly sticky,
slightly plastic; common very fine and fine tubular pores; some
black spots of soft manganese concrelions; few fine roots; strongly

aeid; clear smooth boundary to B22L.

B22ig -~ 50-74 cm. Pinkish gray {7.5YR7/2) sandy clay loam, many [ine and medium
yellowish brown (10YR5/8) mottles; weak medium subangular
blocky structure; slightly sticky, slightly plastic; many f{ine tubular
pores and few medium interstitial pores; very few fine roots;
strongly acid; clear smooth boundary Lo B3g.

C-10



B3g

T74-93 -+ cm.

Light brownish gray (10YR6/2) sandy clay loam, many fine and
medium distinet yellowish brown (10YR5/6) and few fine distinct
strong brown (T.5YRE/6) mottles; weak fine subangular blocky
stracture; sticky, slightly plastic; thin'layer of soft iren-manganese
concretions at upper. part of the horizon, many fine tubular poxes,
very few fine roots; strongly acid, :
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UBON SERIES Field Symbol: Ub
Distribution: Occupies moderate extent in Northeast Thailand.

Setting: Ubon soils are formed from sandy alluvium and occur on the higher parts of the low
terrace and the middle terrace. Relief is flat to gently Undulatmg which slopes are 2 per cent or
less. : .

Drainage, Permeability and Runoff: Ubon soils are naturally somewhat excessively drained or
well drained but their drainage class are altered to moderately well drained or somewhat poorly
drained at the present condition due to soils be used for submerged paddy rice cultivation. They,
therefore, are flooded by impounded rainwater up to 20 em. deep for 2 to 3 months, but dry out badly
in the dry season when the ground water level drops to 4 meters or more below the surface.
Permeability is rapid. Surface runoff is stow.

Vegetation and Land Use: Mainly used for transplanted rice. Small shrubs occupy abandoned
areas, : :

Characteristic Profile Features: The Ubon series is a member of the coarse-loamy Siliceous, acid
family of Hydromorphic Regosels (National), Aquic Dystropepts (USDA) 7 They are deep sandy
soils and characterized by a Jight brown or brown loamy sand A horizon overlying a pinkish, light
brown, or light reddish brown loamy sand horizon, atlcast 60 cm. deep, and then grading to sandy
loam B horizon which in turn overlies a light gray or gray sandy clay loam or sandy clay or clay 110
horizon. The abrupt boundary between sandy layer and eclayey horizon usually occur below 80 em.
depth from the surface. Mottles of strong brown or reddish yellow and/or yellowish brown colors
normally oceur throughout the profile. Reaction is medium to slightly acid.

Similar Soil Series:

Roi Bt series (Re) - - has finer texture and argillic B horizon
Nam Phong series {Ng) - has a similar textural profile but is not used for transplanted rice.
Their drainage class is somewhat excessively drained.

Typifying Pedon:

Ap -~ 0-17cm. Light brown (7.5 YR6/4) loamy sand; commeon pea sized spots of dark
gray; weak coarse subangular blocky structure; friable, nonsticky,
_nenplastic; common fine tubular pores and many fine interstitial
pores; medium acid (pH 6.0); gradual smooth houndary to A2,
A2 17-63 cm, Pinkish gray (7.5YR7/2) loamy sand; very weak coarse subangular
blocky structure; friable, nonsticky nonplastic, common tubular
pores; medium acid (pH 6.0); gradual smooth boundary to (B1).

(B1) - B3-Tlem. Light reddish brown (5YR6/4) loamy sand; few faint reddish yellow
. mottles; weak eoarse subangular blecky structure; slightly [irm,
nensticky, nonplastic; common fine tubular pores; medium acid (pl1

6.9); gradual smoolh boundary to (32)

(B2) 71-100+cem,  Light vreddish brown (5YRR6/4) sandy leam; common faint medium to
coarse reddish yellow mottles; moderate coarse subangular blocky
structure; slightly firm, slightly sticky, nonplastic; common fine
tubular pores; medium acid (pI1 6.0).
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KORAT SERIES' Field Symbol: Kt

Distribution: Occupies moderate to large extent in Northpast plateau and small extent in North'
and Southeast
.§ettmg: The ‘Korat soils are formed from old alluvium and oceur on middle terraces. Relief is
undulating which slopes range from 2 to 6 percent. :

Drainage, Permeabﬂltv and Runoff s moderately well dramed soils.- Permeablhty is m()del ate to
rapld Runoff is rapxd

Vegetation and Land Use: Orlgmally dry d1pLemca1p fo: est and mixed dieiduous forest. Parts are
cleared for upland erops such as kenaf, water melon, corn, cotton beans, castor bean cassava, etc.
and settlement areas. : ‘ : :

Characteristic Profile Features: The Korat series is a memnber of the fine-loamy, siliceous, acid
family of Gray Podzolic Soils (National), Oxic Paleustults (USDA). They are deep soils and are’
characterized by a grayish brown or very dark grayish brown sandy loam or loamy sand A horizon
-overlying a brown or light brown or pale brown Sandy clay loam B horizon. Few to common fine
faint strong brown and/or réddish yellow mottles occur in the deeper B hoiizon. Reaction is
medmm ac1d to strongly acid over strongly acid to very strongly acid. ’

Sumlar Soil Series:

Korat, Yellow variant - similar in profile, but has yellower color w1th chroma mor e than 4
in the same hues.

Principal Associated Soils: These include Phon Phisai, Warin, Yasothon, Nam Phong, and Roi Et
series. I'he Phon Phisai, Warin, Yasothon, and Nam Phong soﬂs occur on the higher posmon while
the Roi Et series occuples on the Iower ones.

Remark: Some of Korat soils do not show evidence of clay translocation. In that case, they are
classified as Ustoxic Dystropepts.

Typifying Pedon:

Al - 0-13cm. Grayish brown (10YR5/2) sandy loam; moderate medium and
: coarse subangular blocky structures and thin crust at upper most
layer; friable, slightly sticky slightly plastic; many very fine and
fine interstitial pores; few fine animal holes; many very fine and
fine, common medium, and few large rools; shght]y acid; gradual
smooth boundary to A2

A2 -~ 13-31 em. Pinkish gray (7.5YR6/2) sandy loam; moderate fine and medium
subangular blocky breaking into fine granular structure in places;
slightly firm, slightly sticky, nonplastic; many very fine and fine
interstitial pores; and common {ine tubular pores; few fine animal
holes; many very fine and {ine rools and common medium roots;
strongly acid; gradual smooth boundary to B21t

B21t --  31-66 cm. Brown (7.6YR5/4) sandy clay loam with Tew fine reddish yellow
(7.5YR6/8) motllés; wealk -coarse subangular blocky breaking into
moderate medium subangular blecky structure; slightly hard,
friable, slightly sticky, slightly plastic; few patchy thin clay coaling
on ped faces, clay bridging between sand grains; and thin
discontinuous clay coating in pores; many very fine and few fine
interstitial, common fine tubular, and lew fine vesidular pores; few
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B22t

66-1¢0+- cm.

fine and large animal holes; commeon fine and medium, and few
large roots; strongly acid; gradual smeoth boundary to B22¢

Light brown (7 .5YR6/4) sandy clay loam with commen faint reddi_éh

- yellow (7.5YR6/8) motties; weak coarse subangular blocky

strucutre; slightly hard, friable, slightly sticky and slightly plastic;
few patchy thin clay coating on ped faces, clay bridging between
sand grains, thin discontinuous clay coating in pores; many very
fine and fine interstitial, few fine tubular, and common fine
vesicular pores; few fine animal holes; common fine roots; very
strongly acid. '
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PHON PHISAI SERIES Field Symbel: Pp
Distribution: Occuples large extent in Nm theasl; Thalland

Setting: Phon Phisai soils are formed from old alltvium and occur on mxddle terzace Rehef 151
undulatmg which slopes range from 2 to 6 percent,

Dxamage Per meablhty and Runoff' Moderately well drained.- Permeability is moderate over slow,
Runoff is modelate to 1ap1d Ground water table falls below 3 meters during the peak of the dry
period. :

Vegetation and Land Use: Mainly in low open dipterocarp forest with some shrubs. Some shifting
cultivation is carried out.

Characteristic Profile Features: Phon Phisai series is a member of the loamy - skeletal over clayey,
mixed, acid family of Red-Yellow Podzolic soils (National), Plinthustults (USDA). They are
shallow to a ironstone nodule layer and are characterized by a very dark grayish brown or dark
brown sandy loam or loam (or gravelly) A horizon overlying a yellowish red or strong Brown
gravelly clay loam or clay argillic B horizon which inturn overlies a gray clay with mottled C
horizon. The loose or semi-consolidated ironstone layer formed as a continuous phase, thicker than
20 cm. up o 80 cm, occurs within 50 em depth from the surface. Reaction is slightly acid to medium
acid over strong acid to very strongly acid.

Typifying Pedon:

Al -~ 0-5/6 cm. Very dark gray to very dark grayish brown (10YR3/1-2) gravelly
_ loam; moderate fine granular structures; friable, nonsticky,
nonplastic; gravels are hard ironstone nodules which make up
40 percent of horizon; many fine roots; medium acid; abrupt smooth
boundary to B1

Bi - b/6-14em. . Sirong brown (7.5YR5/6) gravelly light clay loam; slightly sticky,
slightly plastic; gravels are hard ironstone nodules which make up
60 percent of horizon; medium acid; gradua! smooth boundary to
B2it

B21¢ - 14-2d em, Yeltlowish red (5YRS/6) gravelly clay with many fine and medium
faint red mottles; sticky, plastic; common moderately thick
continuous clay coating on ped faces; gravels are hard ironstone
nodules which make up 70 percent of horizon; few fine roots;
medium acid; gradual smooth boundary to B22%

B22t - 24-36cm. Yellowish red (§YRY/6) gravelly clay with many fine and medium
faint red mottles; sticky, plastic; moderately thick continuous clay
coating on ped faces; gravels are hard ironstone nodules which
make up 70 percent of horizon; strongly acid; gradual smooth
boundary to B23t

B23¢ - 36-90 cm. Red (10R4/8) gravelly clay with many fine and medium distinct
yellowish brown moitles; slicky, plastic; moderately thick
continuous clay coeating on ped faces;, gravels are hard ironstone
nodules which make up 80 pereent of horizon; strengly acid; clear
smooth boundary to C1

Ci - 80-12G cm, Light gray {10YR7/2) clay with many fine and medium prominent
red and common fine and medium reddish yellow mottles: sticky,
plastic; gravels are hard ironstone nodules which make up 5 percent
of the horizon; strongly acid; gradual smooth boundary to C2
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c2

c3

.1'20—16(] cm.

120-140 cm.

Light gray (10YR7/2) clay with many {ine and medium prominent
red and common strong brown mottle; sticky, plastic; coarse
fragments consist of 15 to 20 percent of weathering silt stone and
5 percent of ironstone nodules; strongly acid, '

Light gray (10YR7/1) clay with many medium and coarse

prominent red mottles; coarse fragments consist of 50 percent of
weathering siltstone; strongly aeid.
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'PHEN SERIES Field Symbol: Pn

Distribution: Occuples small to moderate extent in Northeast Thalland

Setting: Phen soils are formed from old alluvmm and oceur in the shallow depressions of the lmddle
terrace, Reliefis ﬂat to gently undulating. Slopes are 2 percent or less,

Dramage Per meabihtv and Runeff: Poorly dramed smls I‘looded in the wet season by 1mpounded
rainwater up to 30 cm. deep for 3 to 4 months. Ground water table falls below 3 meters during the
peak of the dry period. Permeability is moderate over slow. Surface runoff is slow.

Vegetation and Land Use: Transplanted rice with some scattered dipterocarp spp. .

Characteristic Profile Features: The Phen series is a member of the loamy-skeletal over clayey,
mixed, acid family of Low Humic Gley soils (National), Plinthaquults (USDA). They are shallow to
layer of loose ironstone nodules which oceur within 50 cm. depth of the surface. These soils are
characterized by a grayish brown or brown loam or sandy loam (gravelly) A horizon overlying a
brown or strong brown loam or sandy clay loam upper argillic B horizon and light brown or pinkish
gray gravelly clay loam or gravelly sandy clay loam lower argillic B horizon which inturn overlies
gray or light gray clay C horizon, They are mottled throughout the profile with colors of strong
brown, yellowish brown and/or yellowish red at the surface and strong brown, dark brown,
yellowish red and/or red in the subsoil. Reaction is medium to very strongly acid throughout the
profile,

Typifying Pedon:

Ap - 0-9/13cm. Grayish brown (10YR5/2) sandy loam; many fine distinct yellowish
red mottles; weak medium and coarse subangular blocky structure;
hard when dry, friable when moist, nonsticky, non plastic when wet;
gravels are hard ironstone nodules which make up 5 to 10 percent of .
horizon; many old fine roots; medium acid; abrupt wavy boundary to
B2lien

B21ten -- 9/13-23/25 em. Strong brown (7.5YR5/8) sandy clay loam; few medium red mottles;
hard when dry, {riable when moist, slightly sticky, non plastic;
common moderately thick broken c¢lay coating on ped faces; gravels
are hard ironstone nodules which make up 70 percent of horizon;
few fine roots; medium acid; gradual wavy boundary to B22ten

B2Zten - 23/25-45cm.  Light brown (7.5YR6/4) clay; many medium prominent red and
common distinet light gray mottles; firm, sticky, plastie; common
moderately thick clay coating on ped faces; coarse fragments consist
of 70 percent hard ironstene nedules; strongly acid; gradual smooth
boundary to Clg

Clg -~ 4890cm. Light gray (10YR7/1) clay; many medium red mottles; moderate
fine subangular blocky structures; firm, sticky, plastic; coarse.
fragments consist of 2-3 percent of hard ironstone nodules; strongly
acid; gradual smooth boundary to C2g

C2g -- 90-150 cin. Mottled red (7T0% 10R4/6), light gray (25% 10YR7/1), and yellowish

brown (5% 10YRb5/8) clay; very firm when moist, sticky, plastic
when wet; strongly acid.
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NAM PHONG SERIES Field Symbol: Ng
Distribution: Occupies moderate extent in Northeast and sméll in North Thailand.

‘Setting: Nam Phong soils are formed from sandy old alluvium and locally colluvium and occur on
middle terraces and footslopes. Relief is undulating to rolling which slopes range from 3 to
10 percent. : '

Drainape, Permeability and Runofft is somewhat excessiveljr drained. Permeability and runcff are
rapid. : .

Vegetation and Land Uge: Mainly low open dipterocarp forest; Parts are cleared for shifting
cultivation. Those crops are kenaf, water melon, and some corn.

Characteristic Profile Features: The Nam Phong series is a member of the sandy, siliceous family
of Regosols (National), Ustoxic Quartzipsamments (USDA). They are deep sandy soils and are
characterized by a dark grayish brown, grayish brown, or light brown loamy sand A horizen
overlying a pinkish or light hrown or light yellowish brown loamy sand or sandy loam C horizon
which in turn overlies paler colored sandy clay loam or sandy clay II C or II B horizon. This horizon
usually occurs at some depth below 80 em. from the surface. Few to common strong brown and/or
reddish yellow mottles occur at transitional zone between C horizon and II C or II B horizons.
Reaction is medium to slightly acid over medium to very strongly acid.

Similar Soil Series:

Korat series (Kt} - Ozxic Paleustults; heavier texture; contain argillic B horizon.
Typifying Pedon:
Ap o~ 0-15em., Dark brown (7.5YR4/2) loamy sand; weak fine granular and single

grain; loose, nonsticky, and nonplastic; many fine interstitial pores;
many fine and few medium roots; slightly acid; clear smooth
boundary to C11

Cl1 - 15-42cm. Pink (7.5YR7/4) loamy sand; weak [line to medium granular
structure and single grains; loose, nonsticky and nonplastic; many
fine interstitial and tubular pores; medium acid; gradual smooth
boundary to C12 :

C1z - 42-10¢ cm. Pink (7.5YR7/4} loamy sand with common coarse distinct reddish
yellow (5YR6/8) mottles; weak medium granular and single grain;
many fine interstitial pores; few fine roots; medium acid; abrupt
smooth boundary to [ICor II B

100-120+ cm. Pinkish gray (6YR6/2) sandy clay loam with many fine distinct
yellowish red (6YR5/8) mottles; weal {ine subangular blocky
structure; {irm, slightly sticky, slightly plastic; many fine tubular
pores; few {ine roots; sand spols oceur in the horizon; very strongly
acid.

t
I

CorillB
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SATUK SERIES Field Symbol: Suk

Distribution: Occupies moderate to large extent in Northeast Thailand and small extent in North
Thailand

Setiing Satuk SOllS are formed from old alluvmm and occur on the rmdd]e and }ugh terraces
Reliefis undul'\tmg to gently rolling which range of slope is 2 to 8 percent. -

Drainage, Permeability and Runoff: Satuk soils are well drained. Ground water table falls below
1.5 m. most of the years. Permeability is mederate and surface runeff is rapid.

Vegetation and Land Use: Mainly dipterocarp and mixed diciduous forest with parts clear ed for the
cultivation of upland crops such as kenaf, water melon beans corn, ete. :

Characterlstlc,Proﬁle Features: Satuk series is-a member of fine-loamy, Kaolinitic family of Red-
Yellow. Podzolic soils (National), Paleustults (USDA). They are deep soils and characterized by a
very dark grayish brewn, dark grayish brown or dark brown sandy loam A horizon overlying a
strong brown or yellowish brown or reddish yellow sandy clay loam or clay loam argillic B horizon.
Reactionis shght,ly acid to medium over strongly acid to very str ongly ac1d

Slrmlar Sml Serles

Keorat Series - has chroma 4 or less in the same hue.

Warin Series - hasredder color in the subsoil usually in 5¥R hue.

Typifying Pedon:

Al - 0-4dem. Very dark grayish brown (10YR3/2) sandy loam; massive breaking
into weak fine and medium subangular blocky structures; friable,
nonsticky, nonplastic; few very fine and fine interstitial pores; few
fine roots; slightly acid (pH 6.5); abrupt smaooeth boundary to A2

A2 - 4-12 cm. Brown (7.5YR5/4) sandy loam; weak to moderates fine, medium,
and coarse subangular blocky structures; slightly hard, friable,
nonsticky, nonplastic; few very fine interstitial and tubular pores;
common very fine and fine rooks; medium aecid {pH 5.8); clear
smocth boundary to B1

Bi -~ 12-21 em, Strong brown (7.5YRS/6) sandy loam; moderate medium and coarse
subangular blocky structures; {irm, slightly sticky, slightly plastic;
common very fine and fine roois; strongly acid (pH 5.3); gradual
smooth boundary to B21%

B21t -~ 21-33cm. Strong brown (7.5YRS/G) sandy clay loam; moderate medium and
coarse subangular blocky structures; friable, slighily sticky,
slightly plastic; palchy thin broken clay coating on ped faces and
few moderately thick broken clay coating on ped faces; common very
fine and fine interstitial pores, common fine and few medium
tubular pores; commeon sand spots; common very {ine and fine roots,
few medium roots; strongly acid (pH 5.2); gradual smooth houndary
{o B22¢

B22t - 33-98cm, Reddish-Yellow (7.5YIRG/8) sandy clay loam; moderate medium and
coarse subangular blocky structurves; [riable, sticky, plastic;
common moderalely thick broken clay coating on ped faces; many
very fine and fine rools; strongly acid (pI 5.3); gradual slightly
wavy boundary Lo B23t
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B23t

98-123+ em.

Reddish-Yellow (7.6 YR6/8) sandy clay loam with few yellowish-red
mottles; moderate fine, medium and coarse subangular blocky
structiires; friable, sticky, plastic; common moderately thick broken
clay coating on ped faces; many very fine and fine interstitial pores;
few very fine and fine roots; strongly acid (pil 5.5).
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WARIN SERIES AP F_ield'Symbol: ‘Wn:
Dist;ributioﬁ:-Occupies,r:n,c.:de_ra'_ter e:ﬁ_tent i;i N-o.r.thez:ls-t'l‘-ha_i:la-ﬁd.' :

Setting: Warin sc_ﬁ_ls are forn;ed- _f‘i‘oni.old aliuyium_‘:z'md ogéu'r on the middle and high terraces,
Relief is undulating to rolling. Slopes range from 2 to 8 percent.

Drainage, Permeability and Runoff: Well drained soils, Permeability is moderate. Surface runoff
is moderate to rapid. Ground water table falls below 5 meters during the peak of the dry period.

Vegetation and Land Use: Originally mixed diciduous forest and dipterocarp forest. Parts are
cleared for upland crops such as corn, cotlon, sugar cane, kenaf, water melon and some fruit crops
such as pineapple, custard apple and kapok.

Characteristic Profile Features: The Warin series is a member of the fine-loamy, siliceous, acid
family of Red-Yellow Podzolic Soils (National), Oxic Paleustults (USDA). They are deep soils
which are characterized by a darl brown, brown or dark grayish brown sandy loam or loamy sand A
horizon overlying a yellowish red or reddish yellow sandy clay loam B horizon. Reaction is medium
to strongly acid very strongly acid to very strong acid. '

Similar Soil Series:

Yasothon series (Yt) * - Red-Yellow Latosol and has redder eolor in the B horizon.

Typifying Pedon:
Ap -~ 0/10-14 cm. Dark brown (7.5YR3/2) sandy loam with some patcheé of yellowish

red (5YR4/8); massive; hard when dry, {irm when meist, non sticky,
non plastic when wet, few {fine roots; few medium animal holes;
common pieces of fine charcoal; strongly acid; clear wavy boundary
to Bi

B1 —~ 10/14-26cmn.  Yellowish red (6YR5/6) sandy loam; massive; hard when dry, firm
when moist; slightly sticky, slightly plastic when wet; common fine
tubular pores; few large termite holes; few large roots; very strongly
acid; gradual smooth boundary to B21t

B21t -~  26-48cm. Yellowish red (5YR4/8) sandy clay loam; moderate medium
subangular blocky structure; hard when dry, firm when meist,
sticky, plastic when wet; thin broken clay coating in pores; common
fine tubular pores; few large termite holes; few fine roots; very
strongly acid; gradual smooth boundary to B22¢

B221 - 48-100cm. Yellowish red {6YR4/8) sandy clay loam; moderate medium
subangular blocky and some sirong line granular structure; hard
when dry, firm when moist, sticky, plastic when wet; moderately
thick coniinuous clay coaling in pores; common fine tubular and
interstilial pores; very strongly acid.

B23¢ -~ 100-120em.  Yellowish red (BYR4/8) sandy c¢lay with common medium red
(2.5YR4/8) and white (5YRS8/2) motiles; slicky, plastie; very
strongly acid.

B24t - 120-150em.  Yellowish red (5YIR5/8) sandy clay; hard when dry, firm when

moisl, sticky and plastlic when wet; very strongly acid.
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B3

150-175 em.

175-240 cm.

Reddish yellow (7.5YR6/6) sandy clay with few fine yellowish red
(6YR4/8) and light gray (10YR7/2) mottles; sticky, plastic when wet;
very strongly acid.

Yellowish brown (10YR5/8) and red (2.6 YR4/8) clay with about 80
percent ironstone; very strongly acid.
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'YASOTHON SERIES . - Field Symbol: Yt
ﬁist-ribution: Occupies moderafse extent in Northeast and small:extent' in North Thailand.

Setting: Yasothon soils are formed from old alluvium and oceur on the undulating to rolling slepes
of the high terraces. Slopes range from 2 to 8 percent.

Drainage, Permeability and Runoff: Somewhat excessively drained. Permeability and surface
runoff are rapid. Ground water table falls below 5 meters during the peak of the dry period.

Vegetation and Land Use: Originally, diptérocalp and mixed diciduous forests. Parts are cleared
for upland crops such as kenaf, corn, castor bean, cottan, and some fruit trees - banana, mango, jack
fruit.

Characteristic Profile Features: The Yasothon series is a member of the fine-loamy, oxidie, acid
family of Red-Yellow Latosols (National), Typic Haplustoxs (USDA). They are deep soils which are
characterized by a dark brown or dark reddish brown sandy loam or loamy sand A horizon
overlying a yellowish red or red sandy loam or sandy clay loam B horizen which inturn overlies a
red or dark red sandy clay loam or sandy clay oxic B horizon. Reaction is shghtiy acid te medium
over strongly acid to very strongly acid.

Similar Seil Series:

Warin series (Wn) - Red-yellow Podzolic Soils and has 5YR hue in the B horizon.

Typifying Pedon:

Al -- 0-15e¢m. Brown to dark brown {7.5YR4/2) sandy loam; moderate medium to
very coarse crumb structure; very friable, nensticky, nonplastic; few
fine tubular pores, many very fine interstifial pores, many very
fine, medium, and few coarse roots; slightly acid; abrupt smooth
boundary to AB

AB -~ 15-40 cm. Yellowish red (5YR4/8) sandy loam; weak very fine to medium
subangular blocky structure; very friable, non sticky, nonplastic;
few fine tubular pores, many very fine interstitial pores; many very
fine, few medium and coarse roots; medium acid; gradual smooth
boundary to B21lox

B2lox - 40-90 ¢m. Red (2.5 YR4/6) sandy clay loam; weak to moderate fine and medium
subangular blocky structure; very friable, slightly sticky, slightly
plastic; thin patchy clay coating mainly around sand grains;
common very fine tubular and many very fine interstitial pores;
common very fine and medium roots; strongly acid; gradual smooth
boundary to B22o0x

B22ox - 90-150+ cm. Red (2.5YR4/8) sandy clay loam; weak to moderale fine and medium
subangular blocky structure; very [riable; slightly sticky, slightly
plastic; thin patchy elay coaling mainly around sand grains;
common very {ine bubular and many very fine interstitiat pores; few
small pieces of chareoal; few fine and medium roois; very strongly
acid.
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Location of Soil Profiles Investigated
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General information of Soil Profiles Investigated

C-6 .
Table C-6 General Information of Soil Profiles Investigated
Na Location Present Land Use
L, About 2ka west of Ban Phra Yun Grassland. near cassava field
2, About 1km west of Amphoe Office Forest
3. North of Amphoe Office Grassland near nulberry farm
4. About 1km east of Ban Nong Kho Ypland crop fietd (kemaf, cassava)
5. Near Wat Thaowan. Ban Pa Mo Mulberry farm _
6. Near Rong Rian 8an Pa Mo Upland crop field (cassava. wulberry)
7. Ban Pa Ho Mulberry farm
8. About 1%m west of Ban Pa San Upland crop field
9. dboul 1 km southwest of Ban Phra Yun Barren land
10 About 1km west of Wat Sawang Chan, Ban Pa San Cassava field
11. About 1km west of Ban Chat Seconﬁary for'esti 4
12, About 2 km norihwes!l of Ban Ton Grassland near Bucalyptus planiation
13. #bout 2m north of Ban Thupg Mon Grassland nesr wpland crop field
14, About 1km north of Ban Thung Moa Gfas_sland and cassava field.
5 Ban Thung Mon Upland crop field (cassava)
16, About 1km west of Ban Kum Din Shrubs near paddy field
17, Rear Ban Kham Pom . Grassland near mulbeeey farm
18. Kear Ban Chot Dipterocarp forest
19 Abput 2 km north of Ban Ton Forest
20, About Ika weat of Ban Phra Yun Grassland near cassava field
21 West of Ban Bo Kae Paddy. field
22, Between Amphoe Office and Ban Bo Kae Barren. sparse sall-toleranl grass vegetation
23. Northeast of Ban Tuag Mom Paddy ficld
24. About 1. Bkm morth of Bap Tung Mon Paddy fieid
25. South of Ban Kua Din Paddy field
2. West of Ban Han Paddy field
21. About Ikm southeast of Ban Phra Yur Paddy field
28. About 1km easlt of Ban Chet Paddy field
29, Aboul 1km ecast of Ban Phra Bu Paddy fietd
39 Between Ban Do Kae and Ban Pa San Paddy field
3L Northeast of Dan Pa San f’addy ficld
32 Beiween Ban Phra Bu and Dan Chei Moi Paddy [icid
33 Southwest of Ban Kham Pom Paddy Tield
34 About I ka northeast of Ban Phra Yun Paddy field
35, Abhout -1 ke southeas! of Ban Do Kae Paddy lield
36. West of Ban Chat Paddy field
ETR About ke east of Ban Bo ae Paddy field
38. Aboui 2 ka easl of Ban Nong Rhu Paddy fickd
39, ‘Aboul 2 %o easi of Ban Pa Mo Paddy field
40, Gast of Ban Hon Bo Paddy field
41, About 1km sonth of Ban Hon Bo Paddy fickd
42, About 1 ¥m north of Ban Hea Bung Paddy field
43, About 1 %m north of Ban Chal Paddy fiekd
44. About 1km east of DBan Phra Yan Paddy field
45, About 1 km northenst of Ban Kham Pom Paddy ficld
46. llast of Nong Bua Paddy lield
7. About 1km southwest of Ban Na Lam Paddy field
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Cc-9 Structure of Piezometer

FIGURE C-9  STRUCTURE OF PIEZOMETER
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C-10 lLocation of Monitoring Sites
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C-11 Results of Salinity Monitoring by Piezometer .

Table C-11  Results of Salinity Monitoring by Piezometer

_ . Water Table = {ueter from surface) | -
Mo | Sep 5 |- Sep 20 | Oct 5. .| Oct 21 | Nov 7 | Nov 23 | Dec 11 | Dec 26 | dan 8 Jan 26 | Reb 10 | Feb 26
1 3,00 2, 69 2,43 214 200 221 2.5 2,64 2.85] - 301 2,04 3,14
2 4,35 4,51 4, 00. 3.83| - 338 401 4.62f . 4.93 5,00 . 519 509 5. 16
3 1.55 1,38 L] 093  Leo 1. 64 1. 45 161 L7l e 1.93 2, 16
4 2,70 2.42{ 2.45 237 2.8 2,48 2.61 277} 286 2.8 2,83 2, 82
5 6.20 6. 61 6. 81 6.91 6.91| 705 7. i1 7.22 1.25 7. 14 .00 >7.00
8 — — - — _ — = - - | — — _
7 5. 05 4,55 4,54 3.95 3,83 3.90] 406 417 4.28 4,40 4.05 4,43
8 — — — — — — — — - — — —
9 1.30 0.33 0. 58 0.63 0. 87 121 1.33] ‘150 - 168 1.81 1.80 1. 96
1 4,15 377 374 3.49 3.24 3,18 4,13 4,30 428 4.55 4. 47 4,61
12 — — - — R — - — - — — —
13 0. 65 0.35 0,50 0.40 0,97 1.22 1.39 1.44 1.65 1.6 1.12] . 180
14 1, 60 1.04 0. 94 0.65 1.29 1,42 1701 1,83 1,94 2,03 2.00) >2.00
15 450 414 3.68 3, 46 3, 41 3,64 3.90 416 4.15 4. 26 4,17 4,46
16 0.60{  0.57 0.6 o0l vLiel 243|  sua| 342l 350 >4.00 - -
17 0. 50 0. 40 0. 29 0,32 0. 76 107 .34 150 1.65 1.80 1. 76 1.93
18 — —_ _ —_ — — — Ll — _ . — —_—
19 — — — - — - -~ - — - — -
20 3, 40 2,33 1.92 L12 167 1.92 2,03 2.18 2,90 2,40 2.3 2,56
21 0.83 0.73] 123 0,97 1. 00 110
22 1. 00 1.17 1.25 1.33 1.30 1. 43
23 1L.17] . 1.38 1,52 1171 1. 62 1, 80
24 1. 04 1,00 1.29 140 1. 44 1. 56
25 1. 16 1.17 1.35 1.35 1.35 1.54
2 0.94 L 11 122 1.32 1. 8% 154
27 122 1.50 162 1.65 1. 63 1.79
28 1. 40 1. 18 1.38 1.54 1.55 1. 83
29 1.05 1. 09 1.30 136 1.30 141
30 1.07 1,10 1.31 1.47 145 154
3t 0.73 1.08 1.29 1. 39 1. 40 1. 45
32 — — — — — —
33 110, 1. 30 144 1. 49 152 1. 66
34 1. 34 1.53 i 55 1.68 .70 1,76
35 0.88 1.05 117 1.24 125 .38
36 132 108 135 138 139 1.59
37 110 1.23 1,34 1.29 25| 140
38 £ 45 117 118 120 1.19 1,39
39 1. 30 188 144 £, 48 1. 46 L 54
40 1,33 1.23 138 L34 142
a1 137 1. 45 L 58 1. 56 1, 69
42 1,05 114 1,25 123 1.40
43 — - - — —
44 1.94 2. 05 2. 19 2,19 2,27
45 1.20 1. 44 1.52 157 1.76
46 0.31 0. 57 0.55 0. 70 0.79
47 — — — - —
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E C at 25°C (@8 cn}

Bo | Sep 5 | Sep 20 | Oct 5 | Oct 21 | Nov 7 | Nov 23 | Dec 11 | Dec 26 | Jan 8 | Jan 26 | Feb 10 | Feb 26

1 0.23 0,33 0,21 0.44 0,21 0,33 0,39 0. 56 0. 45 0. 69 0. 61 0.39
2 2. 41 2.36 2.29 2.32 2,21 2,32 2. 45 2.7 2. 64 2. 70 2. 85 2.47
3 1510 15.08| 14.65] 1442 14.158] 13.62| 1544 14.95| 14.50| 14.84] 1411 14. 25
4 15.18] 1514 14.30) 1a12|  1400) 1362 15.36] 15.08| 14.95] 14.87| 14.28| 1436
5 13.53| 14.87| 1441} 15.96] 1621| 1615 19.58| 17.98 — 21,40 | 22,82 —

§ —_ _ - - _ — _ _ _ _ — .

7 0.16 0,18 0. 34 0.31 0,19 023 0. 34 0. 55 0. 33 0. 70 0. 33 0, 39
8 — — — —_ —_ _— — — — —_ . —_—

9 12,941 13.31] 13.06| 1392 1386 14.11| 16.25| 15.67| 15.84] 1543| 1432 1526
10 — - — — — — — — — — — e

mf>2 |>20 5. 00 3,86 3,83 3,65 4. 00 3,88 4.18 3.93 4,08 1,09
12 - - — - - - — — — — - —

13 6. 01 6. 20 6.32|  5.87 8. 00 5,19 6. 24 6. 32 6.21 6. 29 6. 08 6. 53
14 0. 10 0, 09 013 0,14 0. 09 0. 28 0.10 0.33|  0.20 0. 30 0. 58 —

15 15.40) 13.15| 13.05| 12,61 1255 1214 13.43| 13.85] 13.28] 13.25| 13.06| 12.96
16 0.22 0.17 0.15 0.13 0,09 6, 07 0. 08 0. 14 0. 12 o — —

17 3.16 3,22 3.2 3.05 3.05 3.13 3.10 2. 40 3. 18 3.27 2.99 2.98
18 — — — — — — — — — — — —

19 — — — — — — — — — — — —

20 3.64 2.85 2.83 2,69 2.66 2,70 2,86 2,81 2. 84 2,19 2. 75 2. 86
21 1220 1L.56] 12.49| 11,88] tL41] 1139
22 25.38| 26.12| 29.58| 23.70[ 24.81| 2296
23 15.86| 16.24| 23.73| 23.72| 2429|2247
24 9, 69 9, 77 9, 40 9. 60 9.35 9. 50
25 16.27] 15.07] 1535] 14.77] 14.32 14, 09
26 0. 82 1.21 0.91 1. 43 0.78 112
21 9. 10 8, 76 9. 09 8. 84 8. 60 8. 44
28 1,10 113 L 17 1.09 1.26 1.17
29 40, 59 47, 07 49, 63 42, 48 48, 68 43, 81
30 1. 40 1.66 1. 47 1,56 1.37 1, 49
31 92,92 24.11| 2293 24.13| 2185 2163
32 — - — — — —

33 0. 61 0. 70 0. 71 0.79 0.79 0.93
34 8. 15 8. 11 8, 26 7,58 7.31 7.70
35 24.88| 27.18| 26.42| 28.30| 20.68| 2580
36 2. 56 4,39 4,97 8.90| 10.53 12,13
37 20,97] 22.48| 2359 2244 21 93| 2209
38 3.23 3.39 3.29 3.38 3.45 3. 51
39 23,48 25.87| 25.60| 20.93| 2n.75| 23w
40 1.62| 22.24) 18.73| 1762 19. 05
a1 1046 | 1L.73)  1L69| 1094 1217
42 6. 14 5, 94 5. 96 6. 01 5.78
43 — — — - —

44 7. 66 8. 12 8. 01 8. 08 8 11
a5’ 0,98 0. 80 0, 86 0, 74 0. 70
46 1.98 1.85 1.96 1. 8¢ 1.76
7 — — — — —

C-32




Fob 10

“Feb 26

Mo | Sep & Sep 20 | Dct 5 | Oct 2L § MNov. 7 | ‘Nov 23 | Bec 11 | Dec 26 | Jan 8 | Jan 26

1 6. 62 5. 54 6, 59 6. 54 6. 68 6. 65 8. 68 6,79 6.81| 6.9 7.09 707
2 6,48 6. 41 6. 36 6. 26 6. 28 6.63| 655 7,27 16| 64| toed|  eor
3 6. 21 6.20 6, 42 6. 23 6,32 6,38 6.56 6. 94 6. 97 7.04 6, 81 6. 83
4 6. 17 6, 11 6,12 5.98 6. 04 6. 14 8. 34 6. 43 6. 81 5. 88 6. 89 6.67
5 6.19 6. 27 6.35 8. 29 6. 37 6. 30 8.38| . 6.48 — 6. 72 6. 58 —
[ - —_ — —_ R J— R J— — - — —
1 6. 01 6. 14 8. 42 6. 40 6. 34 6.56| 6,36 6. 44 6.52 6.00| . 7T.02 7.23
8 e — - - — — — - — -~ — -
9 5, 54 58| 510 5.88 5. 91 6. 13 8. 22 6. 58 6. 47 8. 63 7.05 6. 85
1t 6.27 6. 43 8, 52 6. 62 6. 81 6. 82 6. 81 6.76 7,08 7.10 7. 00 7 46
12 - - _ _ . o — _ . . . _
13 6.39 6. 33 631 6.14 6. 15 6. 21 6.23] 6.95 7. 36 7.6 6.5 643
14 571 5.03| 593 53| 530 58| 627 6081 7.37 7.65 .60  —
15 6. 86 6.85 6.87| 676 707 7.11 7.12 126  T.29 7.09 620 104
16 8. 28 5.99 5.95 5,69 5. 14 6. 12 6. 01 6. 87 6. 82 — -t =
17 8. 15 6. 16 6. 28 6. 00 6. 09 6. 16 6., 28 6. 75 6. 92 5. 80 6. 67 6. 57
18 _ _ . _ _ — - — — _ - _
1% — — — — —_ - — —_ — e - -
20 6. 09 6. 25 6. 53 6. 41 6.54f . 6.60 6, 55 6 94 6. 96 7.29 6,98 5.96
21 6. 47 6.81 6. 50 6.81 7,35 .82
22 .08  T.18| 29| - Tes| 719 6.9
23 6. 80 8.6 6. 95 6. 86 7.40 6. 81
24 5. 93 6. 47 6. 82 6. 35 617 6.95
95 6. 87 8. 85 6. 76 7.07 8.95 7,02
2% 7,08 7.5 7.20 7. 30 7. 46 7. 47
27 6.78 6. 85 7.02 7. 04 .11 720
28 7.28| 754 7.34 7.43 8. 01 1,51
29 7.12 7,23 7,32 7.30 7. 04 7,82
30 6. 37 7. 41 6. 85 1. 47 7. 54 1.62
31 6. 62 7.23 7.00 7,09 8,04 7,08
32 — _ _ — — —
33 6. 24 6. 83 7. 34 6.95 7.17 1.01
34 6. 37 6. 85 6. 50 6. 80 6. 74 6. 59
35 6. 52 .48 7.38 .33 7.33 6. 99
36 6. 26 6. 62 6. 68 6. 55 6. 66 8. 46
37 6, 85 6. 99 7.18 7.18 7. 14 1. 4%
38 6. 94 7,12 7. 18 7,36 1.26 7.32
39 6.83 7.21 7. 38 7.3 .00 116
a0 g0 r1r| ra8] so] i3
n 7.21 7,43 7. 46 1. 12 7,42
42 6,83 6. 90 6. 96 7. 13 6. 87
43 — — - — —
44 6.21 6. 24 6. 42 7.08 5. 71
45 7.25 7.71 7,56 7.72 7.46
46 717 7. 14 7. 98 7,24 7,12
47 — — — — —
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C-12 Changes in Water Table, EC, and pH in Piezometer
FIGURE C-12 CHANGES IN WATER TABLE, EC, AND PH IN PIEZOMETER

No.l

EC pH WL a/5 920 10v8 vzl 1VT [VR3 12011205 WD 1/26 2/0 2/26
i L I X 1 L I3 A1 1

1990 1991

I.s.‘ 8_ 0 A 1 1 1
1.
2 o
LO1 77 ‘| _— / WL
3 e
eyt e
44 ~~
/TN EC
£ A\ 4 \\
Q51 61 5 SN \
,f"\ ",’ A
64 N AP
- e '~
J ' 7{ {Low>
Q4 5=
No.3 1890 1991
EC PH WL o5 9720 1S KVl IWT L2312 12726 1768 1126 210 2726
Bu 0 L i 'l 1 1 1 L Y L 1 — 1
15 ——_——— A —— EC
e F e
I ol
Wi
=
T —— "
101 | 3 / -
pH
. e
4 .
69 3
5'
6«
/r"
o)
No.S 1990 1991
EC pH WL /5 9720105 G201/ LUB 120012726 W8 126 200 HE6
8_ 0 1 '} 1 Il A 1 1 L} X L _I. r )
S TEC
i S
201 oM (Highy
271 N ,’
7 P
3 /
..--—--" T
N -
‘54 "J ,’/:';«J(\_./ — /'/ pH
6 57
6
10 \_\\//W‘L
- 7 "
015- =~
No.D 1990 1991
EC pH WL 95 42010/5 10720 1T 1U231201 12726 8 14726 240 2/26
Sm O LY A L L 2 3 ) A a 1 L 3
15+ I -I
2
7
34
104
4‘
64 5
5 S
-

C-34

EC
151

EC
1.5

L0

EC
151

‘No.2 1990 1991
pH WL 9/5 920 10v5 wvae 127 117231241 12726 1/8 126 240 216
10 1 1 4 2 1 1 L 3 1 L ' 3
‘ i
2-
7
3
4]
64 5
&l — EC
54
MNo.d 1990 1991
pH WL &5 S20 IS K21 1177 514231241 1226 1B 126 240 2425
a G 1 1 . 1 1 A 1 1 L 1 1 S
1 - —
Sl s h-'———-"‘m__.,..‘
1 e
et EC
2-
71 WL
3 -
/ pH
4| S
N 7
61 & T
&)
4 54
No7 1990 1991
pH WL 975 920073 @2 10T WES12A1 12726 1B 1726 2A0 2426
3_ 0,41_,,L,_,_J_ I 1 2 i 1 i 1 i 1 1
L-
>4
7
3
4.4
64 519
6
54
No.l! 1990 1981
pH WL as 920 o5 1021 T VB IZAL 12726 18 /25 200 2/

B Gt 1 b —
17 pH
2 . /
7 ) / e
3 /_ ST
M WL
6 5 ~
J N
<) T




Mot3 1920 1931 -
CEC pH WL 95 920107510721 LT W22/ 12726 178 1262710 2/26
I5_| a_‘ O L L 1 1 1 1 'l 1 1 L e . A
1
WL
2..
104 741
3 .
4y - v
——— —""\\ T - ~="tc
S5 6 5
&4
G- 5
“Ne.lS 1990 1901
€C pHWL 9/5 smmfs 1072107 uralzmlyzs 178 W26 /0 240G
'5_ 3_ L ] 1 1 A I 1 i ] - X ¥
1{ TTrmee— TR
21 e \\///\\\
1o 74 g
3' ._"—_—.\._/
44 m
54 64 59
&
07 5
No.l7 1990 1991
EC pH WL 95 9720 W5 W¥25 IVT EI2312A0 12726 /6 /26 210 2756
15- 8‘ 1 1 I3 Y | — 1 ] 3 ] LN 1 j
[ B
WL
24
O T .
3 -//\“M\DH
—
4.4
- -
—_— .
516 57 N
EC
g Tt~ T T T T
0- 5+

C-35

No.l4 1990 - 1931

EC pH WL 93 920103 102 w7 WZMZANZ/2 178 106 2/0 2426
0 X 1 ) L

Il 1 " N L i s Lomud

0.5

Nolg 1990 1991

EC pH WL 9/5 920 105 1021 1T §1/2312/1112/85 1/8 1/26 2110 2026
|5.. a._ c A 1 1 L L] i 1 J ] L 1

Y

0.54

{Low?

No.20

EC pH WL
159 89 O——

1990 1991

W5 S/20 KD 1025117 1123420 1/6 VB 1/26 210 2726
A1 1 ! I 1 L Il Il FU— |




No.21 1990 1951
EC pH WL 1211 12/26 148 1126240 2126
I5 84 Op—t—t—tr—de et

T S
2 S TN e
10 7 /\
i / S -
4 o
5 64 5
&
od s
No24 1590 1994
EC pH WL 12nuzfzs 148 1426 240 2/26
A5 84 ¢ -+ X 3’ L n r
14 ——-\\—
. wL
- 2—
104 7+ N e e — £L
4 / N PH
54 64 5
6.
ol sl
No.27
1990 . 1991
EC pH WL |2m 12726 1/8 1126 200 UB
1.54 840 e
1] M
104 74 #1 o —TRH
e,
M T T £C
4
0.5 & 5 {Low>
&
OJ 54
No.30 1930 1994
EC pH WL 1201 12/ B /25 200 2406
a0 il
/ \\ —\EC
L5 1 11 TN
o]
7
3
1.0
4
pH
6 o {Low>
0.5 13
L
ol ol

Ne.22 1990 1991
EL pH WL Izm !2/26 ua V26 2/0 2726
304 870 R T |
J'"\
VR Wi
! \
24 //’#__._\‘1__%
251 71 - VoA on
3 LN
hY
“EC
4
204 8- s (ngh)
6..
pe
ols
No. 25 \ge0 1991
E_C pH WL IZfll l2;'26 Ve 1726210 2/
- 8_ 0, L . 2 . )
\fC
15 {1 e
T T
27 .
7 /\.,- pH
-
104
a
61 51
51 | &
-~
o+ sl
No 28
1990 1991

EC pH WL /1 K2 /B W20 2526
—tn b L 41, x }

.51 8 O+
i . - pH
& T w
LOq 7
3
4
os4 6 51 {L.ow>
&
0- 5
No3l
1990 1994
. EC pH WL, :zm 1226 148 /26 210 226
251 84 O T v 4
/“\\",JN\EC
l'] # \ Vi,
. 2— =
204 7 \'/\./'DH
3,
4]
154 64 5 {High>
&
T
0- 57

C-36

No.23 1920 1991
EC pH WL 12/ 12426 178 1426200 2725

25 B Ottt L

[
2
2049 74
3.
N
154 6+ 5
67
‘_l/
O,'rfﬂ
No2& 1550 1291
EC DH wL !Zﬂl 12126 !IB 1726 20 2126
157870 At
wL il
g ‘\_’%\DH
I ..
a 4{\::7! v Jec
Lo 71 Fi ¥ \ II
3/ v ()
-‘ ‘ Y
4_
05 GW [-% {Low>
6“
o 5
No.29
1930 1991
EC pH W J241 1225 w8 126 200 226
507 80 ,
A T
I WL
I Y I Y
i LV PR
| | 2 /rf 1 /}\:
459 7 I \‘Ii \
31 " Wi \EC
I i
i ¥
4 4
{
t
407 67 57 {High?>
6_
T
a4 54
No.33
1930 199l

EC pH WL /11226178 I6 210 2/26
1.57 89 07

l:{ \'\‘\WL
Lo 74 ‘] / \/ N

A ; ;
3 +7 EC
o
4 ——
-




5 i '
No.34 1990 1981 No.3D 1990- 1991 .- NOSG 1990 . 921
EL pH WL 1241 12726 /8 1726 210 2/26 . EL pH WL 12711276 18 1126 2/0 2% ©EL pH WL 12411226 178 1726 310 2/26
|.5_1 B89 07—t ) 1 1 1 1 i 30+ B4 O L] 1 1l ’l St . 159 B4 O v Iy M 4t 2 2
w- : -‘ wL LN . : i
" " \‘*‘1‘{-«4.. | : VWL o
m WL ) ‘::::v,l.\_.__. \‘ EC /‘\"———-'\,‘
2] ' & : 2 “ec
+ . - e
10~ 7+ 251 71 . : 10 71 #
. pH 7
31 \ . - 3 s
74'- _-7{"--._,> oH 4 - Y SN
41 EC 4 . 4 / "r_ pH
. { ’
5161 51 : 204 64 5 ¢(High> 5+ 6 51 ey
l”‘
5 & 61 S
’v’
ot 5l oTs- ol 5
NoST 900 1991 NO38 1900 i991 o No32 a0 j99l .
EC pH WL 12M 12726 178 1726 2/10 2/26 EC pH WL 12/ 1226 w28 1126 2/0 2% EC PH WL 1241 12/26 178 "1/26 210 2/26
261 81 0 N n L 1 1 1 J V5 B O . L 3 1t L 1 Ay r IR n J
. ‘/\‘
! . : \
- i L " 254
S
2] 2{ T
209 7 1o 7 e
39 5
4 4 201 4+ .
{High» . (High?>
1549 6 5 54 64 S . 69 5 .
_____ e ——EC
6 6{ & 6
A 151
] 7
o- 5~ od s o’-rs—
NoA0 aa0 - 199 Noal 500 1991 NoAZ 560 1991
EC pH WL 12111228 /8 /26 260 2126 . EC pH WL 12711 12/2% /B /26 270 2056 CEC oH wa 1am 12726 178 176 2/) 2/86
840 1 L ¥ 2 3 ) 15 84 O L bl L 2 PR 15 84 O N L 1 L— L. 1 J
1 I Wi . I —
20- 7‘5—5(7#"?: -
2] 21 : g 2 .
- 104 71 pH 104 7 TN
3 34 3+ “pH
151 4 4 al
¢Highy Lt T £c
6715 57 6 o1 54 64 51
B (5% GJ
10
7 ]
ol s od s od s
No.44 1590 1991 No4S  g90 1991 No.46 100 1901
EC pH WL 3241 12726 vB 1726 2A0 2726 . EC pH WL 1211226 V8 1726 270 2/ EC gH WL 1271 12/26 118 1726 260 2556
|5" 810+ i r L . I 1 ' 1.5 - B_I o) e 1 L L I L —t 154] 84 0 PN " s L 4\
—~—
4 N ——
R Y 7L_/\\ o Y e
2 e Wi 2 4 Wi 2 .k__/'-—*-\_ -
104 74 \ 1.0 - 7{ - 104 7
34 - pH 3 ™\ 3
N ™
i === EC AN
! - EC |
4 L 4 _ 9
5 G'I 51 Q54 64 54 CLow) 54 6" 51
6 & [ 2
——————————— EC
0° 5 0 52 of 5

C-317



(v210)

AONIDY  NOILYHILO0D TYNOILYNYILNG NVIVL

ONVIYHEL LSYIHLIYMON Ni
AN QEL0344Y-17S
40 LNIWL0TEA3D
IVEMRY ORLYHOILNI 3HL

GLM ~ 1N
vrE v i-%
Pdasp wg i) Gue sdny (O

9t A~ Lap
Susdwtg e Bumeg setny

oK v e wop
futtany v dees wde
{imrwarsgy Suiiog g @

aN3937

ﬂl.n,‘ll..ll.‘l!u‘.l.!.ﬂlﬂiﬂl
ekl =) 0 % Q

VEiy L0TId JHL NI JIIVOILSHANT STTI40¥d TIOS 40 NOLLYDOT ST-D H¥AOI4 _

®3IY 30TId Y3 UL Po1ESTISSAUl SOTTFOIJ TIOS JO UOTIEDOT §1-9)

C-38



C-14 Columnar Sectioné of Soil Profiles in the P_iiot Area
FIGUR_E C-14 - COLUMNAR SECTIONS OF SOIL PROFILES IN THE PILOT AREA
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C-16 ﬁesults of Soil Analyses {Chemical properties)
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C-17 Results of Soil.Analyses (Physical Properties)

Table C-17 Results of Soil Analyses (Ph?sical Pfopefties)

3-Phases Analysis

Particle

Depth Moist, Retentian Aﬁail; Bulk ' Péfﬁeability
w 1/3 bar | 15 bar |Moisture | Density | Solid | Liquid Gas Cdefficiént Density
o ¥ by wi g/cu. cm % by vol. co/hr 2/cu, em
1—-1]0-16 16.4 i1 4 5.0 1.68| 8.9 20.5 10.6 | L78X107' | 2.48
{—4 [70-120 21.8 13.5 8.3 L67| 601 3ue | 83 | s.12x107 2.78
a—-1]0-18 8.3 6.1 2.2 L65| 578 | et | 181 | LOIXIO'| 2.8
3-2 | 14—T0 10. 0 7.0 3.0 L84 562 | 257 | 181 | 2.76x10° 2.01|
4—2 | 30—130 6.9 5.4 L5 | - L77| 650 | -2n3 13,7 2.08%107
52 | 16-90 5.8 2.5 3.3 1697 63.8 24,2 12,0 |- 7.20X107*
6-2|30-20 | o6 6.9 2.7 LT[ 648 24.6 10,8 | 5.04x107"
7-2|14—60 1 4 3.3 L85 | 759 21.8 23 | 2 12x10°
8—2 | 17—60 14. 8 9.3 55| Lst| 693 26.9 3.8 | 192x107
9-11]0-30 13.1 9.4 5.7 1.82] 64.8 27, 6 7.6 | 1.11x107°
10— 2 {20130 6.7 3.8 2.9 .68 59.0-| 232 17.8 | 3.26X10°
11—2 {21—40 7.4 5.1 2.3 1.63| 66.5 21. 1 12,4 | 210107
Téjz 17— 170 9.8 6.8 3.0 1.54| 63.6 24.7 1L7 | 4.54%107" N
13— 2 | 1480 1.8 8.4 3.2 1.93| 702 22,3 7.5 | L05X10°°
14— 2 [15-45 13.1 9.8 3.3 .73 0.8 27,6 1.6 | 6.47x107°
15— 2 | 20860 8.7 3.1 3.8 .63 57.6 22,8 19.7 | 3.07x10- 2,83
16— 2 | 2080 8.3 6.5 1.8 1.58| 55.0 26.5 18.5 | 6.88x 10"
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C-18 Results of Soil Analyses (Clay Mincralogy)
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Table D-7 Utalization of Farming Machine in the Pilot Area

Code Oun Machine - . Oun QQChing,. _| Raising
Tractor | Sprayer | Car Pump |[Tractor |Sprayer| Car Animal
1-1-1 1000 | " 1nead
1-1-2 1500 2900 0
1-1-3 © 1200 2
1-1-4 1200 10
1-2-1 1520 150 | o
1-2-2 - 37000 2100, e
}-2-3: ' 0
t-2-U _ ]700" 0
1-3-1 11200 | 1200 | o
1-3-2 - 160 2750 2
1-3-3 0.
1-3-4 =)
1-4-1 3700 0
1-4-2 300000 1
1-4-3 28000 220 0
1-4-4 180 | 2
1~5-1 3000 .
1-5-2 36000 1600 0
1-5-3 170 4
1-5-4 Py
1-6-1 200 4000 i -
1-6-2 18000 | >
1-6-3 Loo 0
1-6-4 130 P
1-7-1 1100 3
1-7-2 180000 - 5
1-7-3 1300 2
1-7-4 2000 0
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1-8-1

720

1-8-2

36000

1-8-3

5450

18-

2175

o 3O

1-9-1

350000

1200

1-9-2

1300

1-9-3

1-9-4

1200

o I w

1-10-1

34000

120

3600

1-10-2

130

3000

1-10-3

500

1500

1-10-4

120

2-1-1

28000

2-1-2

4ooo

QO [ W

2-1-3

3660

"

2-1-4

2-2-1

25000

2-2-2

28000

190

2-2-3

600

2-2-1

600

2=3-~1

200

80000

2-3-2

36000

2-3-3

150

1920

2-3-4

25000

2-4-1

14200

210

2-4-2

2-4-3

2300

2-4-}

800

2-5-1

2-5-2

2-5-3

Mmool OO |lo N[OOI w | =2
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2-5-l 2
2-6-1 0 .
2-6-2 15000 150 2
2.6-3 2
2-6-1 1000 2
2-7-1 ' | 35000 2300 0
272 36000 190 1o
2-7-3 40000’ W50 | 0
2-7-4 160 N50. | 3
No.of 17 22 4 2 26 1 5 | 40
Farmhouses 25% 329% - 6% 3% 38% 1% 7% | 59%

Data Source ; Questionary Survey

Notes ; Figure shows the amount of paid money, Baht
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Table ') - 8§ Number of Land Owned and Land Rented Farmhouses in Several Villages

Tncluded in the Pilot Area

Tambon Viliage No. of l.and owned Partial land | All land
Farmhouse Farmhouse rented farm, | rented farm
Phra Yun Phra Yun 259 245 - 14
Hua Bing 144 125 12 7
No Lom 93 93 - -
Non Boe 237 210 11 16
Nong Ku 101 08 3 -
Pa Noe 267 240 14 3
flin Murb 2814 281 - -
Kaen Pradu 117 111 - -
Pa San 106 104 - 2
Pa San 85 78 - 1
Total 1. 685 1. 596 40 49
160 95 2 3
Phra Bu Phra Bu 167 157 3 7
Phra Nao 166 156 - 10
Han 207 207 - -
Jod Noi 5% 59 - -
Po Xhum Din 57 50 1 -
Tha Ngan 16 14 - 2
Total 672 643 10 19
100 96 1 3
Ban Ton Ton 997 958 21 18
Ton 262 198 35 29
Jad Yai 95 90 5 -
Dong Rao T 10 21 34
Dong Klang 210 138 29 43
Hin Kong 32 32 - -
Total 967 726 117 1
100 (b] 12 13

Source; Area and Farmer 1999 . Amphoe Phra Yun Extensian Office
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Table D-20 Supply and Demand of Silk in Thailand

- | o 1986 1987 1988 1989
Warp ’ Domesgic production {t) 60 86 B 140 225
Inport amouﬁt () 131 267 310 352

Import value (million baht) 184 374 443 493

Import price{10,000 baht} 140 140 143 140

Production + Import (t) 191 353 450 577

Woof Doemestic production (t) 949 990 1,022 1,100
Import amount (t) 360 7472 760 673

Import value (million baht} 252 519 532 a7
Import.price(lo,OOObaht) 70 70 70 70

Production + Import(t} 1,309 1,732 1,782 1,773
Warp/warp+twoof (%) 13 17 ) 20 25

Source; Department of Agriculture, Sericultural division

Table p.. 9| Export Value of Silk Fabrics (1,000baht)
Year Amount of money o
1983 163,349 o
1984 159,019
1585 202,934
1986 251,751
1987 317,43%

Source; Sericulture in Thailand, 1990
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Table D-22 Salt and Drought Tolerance df-Crops.'

Crops Salt ' 'DbOUght_

Rice M o W
cassava M ‘ . .S
soybean W W
groundnut _ W s
eorn M S (W)
sugar cane S
tomato S S (W)
asparagus - S
watermelon : M -5
chili M (W)
mulberry . S
tamarind S ' ’
mango M S
cashew M S
papaya M S
hamata Co S
ruzi grass
sesbania . S
atriplex : S ]
Leucaena 3

S; strong M; medium W; weak
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Table D-23

Salt Tolerance of Crops

JEC(mmho/cm) . U 3 PR 1= 1
Salt % 0,12, euierennn(.25 5 0.75 1.0
Salinity Slightly S, Moderately Saline Highly Saline
Symptoms Some crops show [All crops show symptoms Only salt tolerant crops
symptoms can grow
Vegetables |Yard long bean Squash Cauliflower |Spinach Asparagus
Lettuce Sweet pepper [Cabbage Braccoli Kale
Celery Garden pea Potato Chinese Sweet basil
Bell pepper Guard Garlic radish Beetroot
Radish Onion Shallot Carrot Ipomea spp.
Cucumber Maize Musk melon Tomato Coriander
Cucurmis Grape Water melon |Cowpea
(melon) -
Field and |Mung bean Rice Jute Seshania Cotton
Foliage Goundnut . Flax Mulberry Speciosa Nipa palm
crops Green pea Sunflower  |Pineapple Sesbania spp. {Sedge
Broadbean Corn Cassava Coastalber- |Bermuda
Sesame Sorghum Saffliower muda grass grass
Soy bean Butterfly Pea 3. aculeata {Hybrid napier
Red bean Salt tolerant |grass
Black bean rice¥
: Sweet potato
Fruit and Avocado Banana Pomegranate |Sapodila Acacia
fastgrowing Lychee Jambule Jojoba Date palm
Lemon Olive Tamarind Causorina
Orange Guava Coconut spp.
Mango Sesbania spp. {0il palm Neem
Fig Camachile
Eucalyptus
Cashew nut
Qtaheite
Gooseberry
Teminalia
spp.
Source; Soil Salinity Research Organization DLD

# Khao Dawk Mali 105, RD-6, RD-8 RD-7
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FIGURE D - 3

SALT

TOLERANCE OF VARIOUS CROPS - TO SALINITY

AS MEASURED IN THE SATURATION EXTRACT ECe

VEGETABLE CPOPS

ECe o mmhoticm at 259C

Boals

Cantaloupa

Sginach
-Broccot

Cbbbm
. Swast Ma!om:m_

- Swel ¢
Polatg
[ )
Puppeer Yiekd decryase
Radtah BZ7A 0-10%
Caeat C0-25%
Omon R 25-50%
Basn - >50%
FRUIT CROPS
£Cu W merhoriom at 2°C
024880 LR 20
Drie paim R e
F.g. wvale
Grape
G mpalipil
Orange
Lirmon
Apcie, Pust
Yot
Ptam CZE_ LT
Prach jrens: |
Aknond m
Blackbarry
Boysenbeny “ Yiakd decronse
Peyesdo VZZA 0-0%
Apecot EZZEIN (C0-25%
Raspbary 25-50%
Strsmbarey > 50
(al
Source:

FIELU CROPS

Ec. In mmhoarem sl 250C

Qi400!0'2“10il?0

Bytey 5

Cotion LL2L PSSV WO 5w
Sugarbesty 2222777272 ERREESO

Wiwat V22227220227~ BRESom

Sorgpwm  RIZAZITATSRC.

Sallows V2222777220 """ L

Sesbanin  EZZZZZA_ ISRIENN

Soybesn  BZ772077T BT

fica . E2Z277A e

Browdbenn 722217 HRZNEN

Comn (/770 v ] Yied cdecremes .
Flax 27T R 2722 0-30%
Cowpea m '::‘0“25%l
Grouednout ' EZ727777 TN TR 25-50%
Bascs > 50%

Tall ¥rheat Grama

)

. FORAGE CROPS

ECe in mmbhosstm ot 25°C

o'z;eanuuunmez

Cewated Whest Grasa Kmm::mmm—
Whest Grasn (Fairway) CZEZ22727727770 "~ SRmt2

Brrmuda Graes
Suden Grass

TaN Fascva

Baley (Hay)

Per. fiys Gizaa
Hading Grase

Wikl Rya {Besrdbeis)

Clorw (Dersgem)

Tiwfoil, Birdafoot
brrom Leat

Ovchard Grass

Alfatia

Com (Foroem )
Laregrass
Valch

Mheadcovw Foxteil

AGrer, Alstue, Lading,
fed, g"awhorly

Maas and Hoffmann 1977:

D-44
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A 25-90 %
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FIGURE D-4 Major Crops and Their Cropping Calender in Each'Amphoe

1 T2]3]u151617]89]w0]11]12

Anpha crop
rice B i e
cassava i R i
Phra-yun kenaf FINS RS S DU - g Dy a
buffalo e b e e i Ee o ke mm i e e ke b o e
sericulture L AR S-S TS S Q- S W
rice B e e e
Phra Bu kenaf SRR SO SR S S JUE
buffalo L e e e e e e e e e e i e o
sericulture L i R GO S SUNS S
r\ice - . v _;_— —————
Ban Ton cassava e e o i el e e e e e
Sericulture el o e e e
buffalo/cattle | e i ceieme o e b e e e e e o e i e e e o
rice o e e e o
cassava R e e ke ot T P
Nong Waeng kenaf - U S A GO R S
ruzi grass : L TN P N
chicken e e o o e o i o o e o
fish L S S S R S S
Ban Wa rice S S S e
cassave harvest [ 7T "
tilage HalaFals
growing : = e b e e
livestock o o e o e e o i e
o | A S U S S
cassave s et ——-——--————-—-—.—- ——————
Don Chang rice {second) st iy
corn {(dry) shiaiaie e e
R e e e e e D e i

house industry

Mancha Khiri

rice

cassave
(harvest)
Buffalo/chicken
sericulture
fish

vegetables
fruits

R e e e

e e b o o e e b o e e o b o e o s, o
PR SO U AU SIS N B
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FIGURE p— g

Paddy rice

Paddy rice

(Early variety)

Sweet corn

Groundnut

Hatermelon

Tomato

Notes;

CALENDER OF FARMING PRACTICES

-30 0 30 60 90 120days
S Tp
Y W Td Dr Ha
Lpl Nur Y Y ¥ ¥
Lp
Y Y u Td br Ha
Lp | Nur Y Y. Y Y
5 Th W Td -
Y \ \ J
& ]
W W ¥.Cu Ha
T | Y Y
E |
S - Ts
¥ ¥ Td
LpI Nur
[ [7e]
s Ts
Y Y W Td
Lp INur L |
[ Lp Ha ]
!
Pest contrel
i i
i i

Lp;l.and preparation,

Nur ;N

ursery,

Ha;Harvest,

5;sowing,

Tp;Trans planting, W:YWeeding, Td;Topdressing,Th;Thinning,

Cu;Cultivation,Dry;

Dry up
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Reference D-1 Outlines of the Proposed Farming Systems
(1) Stabilization of rice production and introduction of-double cropping
under irrigation. ‘ :

In the study area, 56% of the cultural land are for paddy fields,
but because of water shortage a half of them remain without planting
even in usual years,

The annual riece production is very unstable due to thefirregular
rainfall pattern. In a drought year most farmers can not_habvest rice
enough for their self consumption In the dry season there is no
agricultural works for crops except for peennial crops such as cassava
and mulberry. Farmers, therefore, have to go for migrant works in
towns, ' '

Practice :

Introduction of the irrigation system to paddy fields,

- Stabilization an increasing of the rice yleld by supplemental
irrigation in the rainy season

- Application of planting field crops under'irrigation after rice
harvest in the dry season.

Kinds of expected growing crops and corresponding growing practices
are shown in Figures D-3,4,5. Protection from the salt affect should
be considered for the cropping in dry season.

Effect :

By the supplementary irrigation.

- The ratio of rice planting area will be raised to 100% from the
present level of 409.

~ With these intensive farming practices the growth and yield will
be increased to 1.7-2.0 times of the present yield.

By the irrigation in dry season,

- By the diversification of crops, the ereation of job-oppotunities
in dry season can be obtained.
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- The development of intensive agriculture, therefore, will be
applied.

(2) Integrated farming with small farm pond(s)

In  the study area there are many places where farmers can not
receive the merit of a irrigation system. In this case the small farm

pond will be usefull,
Practice :

. Usually the size of pond approximately 1 rai.  Its depth, is
approximately 2 m, depending on farmers .choice. A cabchment area
should be made to store full wabter in the pond.

This water will be used for following purposes:
- Supplementary irrigation to rice nursery.

- To grow fruit trees and vegetables around fhe pond,
-~ To raise fish.

Effects :

The small farm pond will accelerate the diversification of crops and
the integrated agriculture.

(3) The sustainable field crop production

‘ In the study area upland crops, mainly cassava, are grown without
fertilizer. Its yield is decreasing year by year. The effet of
fertilizer, however, is confirmed by various experiments, But the low
price of cassava could not permit the payment for fertilizer. A low
input method, therefore should be introduced to sustain the land
productivity and crop yield for a long term.

Practice :

intercropping of manure trees and shrubs such as leucaena and
sesbania is adopted. The in trimed branches will be used for mulching
the soil surface.

Fruit bLtrees {mango, tamarind, Jack fruit} planting in mixed,
dispersed methods and around the flelds is adopted upon farmers'choice.

Effect:
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~ Level up of the soil fertility and yield, decreasing of soil erosion

-~ Inecreasing of the land utilizing ratio in the upland -

- Diversification of crop, increasing and stabilization of the farmers
income : '

(42 Development of sericulture

In the study area, the introduction of profitable cash crops is
expected mulberry is one of these candidate crops, At present the
traditional type of sericulture using polyboltine silkworm 1is practiced
in this area. Local women reel raw silk from cocoon tread at home.
.Another type of sericulture using bivoltine silkworm is increasing
rapidly in the Northeast. : '

Practice:

Both types of sericulture will be developed.

Standards for bivoltine sericulture are proposed that the mulberry
field is Y rai, rearing time is 5 a year and the production of cocoon
is 240 kg in a year.

Standards for polyvelfine sericulture are proposed that the mulberry

field is 1.5 ral, rearing time is 5-6 a year, production of cocoon is
60 kg and 10 kg of raw silk reeled from the cocoon.

Effect :

Sericulture will bring-job opportunities for women, a higher income
per land area. and - a value added to produets by reeling and weaving.
Besicles, mulberry trees are considered tolerant to drought. '

{(5) Production of animal feedstuff in the agroforestry system
In the study area buffalo and cattle are feeded by wild grass and
residues of agricultural production such as rice straw ete, Farmers
want to increase the number of cattle heads but this is restricted by
the feedstuff shortage. In order to increase their animal heads the

production of more feedstuff is necessary.

There is a wide salt affected land area without cropping in the
study area proper for this purpose,

Practice :
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In the proposed agroforestry system, the establishment of grazing
land for meat cattle, and the introduction of fodder and shade trees

combined with pasture is adopted.

By this utilization of the salt affected waste land, the
introduction of some salt torelant crops such as Atriplex spp. for
feedstuff is adopted.

Effect :

Development of live stock for meat production in this area.
Utilization of salt affected waste land,
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Reference D-2 Qutlines of Ban Pa Mo
- Present sibuation of the Agriculture in Pa Mo village - -

(1) Population; 1651 (Male 722, Female 935)

Household; 255 (6.5 persons/householid)

Total area; H.731

Cultivated land
Paddy field 2,500 rai
Upland field 1,500
orchard - 276
living land 250
communal land 205

It,481 (17.5 rai/household)

I

(2) BAverage agricultural income per household

From major crops (cassava, rice) 5,000-10,000 baht/year
From livestock 2,000 baht/year
From sericulture 5,000 baht/year

(3) Group and organization in the village

Farm agricultural group
House-keeping group

Sericultural farmer group

Mulberry growing group

Rice bank

Cattle/Buffalo group

Young farmer group (4H club)
Marketing demonstration center
Rural chicken raising farmer group
Weaving group

Nutrition group

Agricultural production group
Agriculture equipment service group
Fertilizer group

Mobile farmer group

{mn supply of materials to farmhouses
Fertilizer; from Agricultural Cooperative Association

Herbicide; from the store supported by the government
Seed; from the store supported by the government
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(51

(6)

(N

Feed for livestock- from the stores and rice-mills
Present situation of rice production

Popular varieties;
Glutinous rice-K.Kh 6
White rice-Sanpatono, 105 Pok Mali,K.Kh 15
Mative variety-Ehuang Hai,Kaw lamplang choedang
(K.Kh 6 planted area is about 1500 rai)

Farmihg'practices;
Transplanting and direct seeding
Fertilization-manure and chemical fertilizer
16-20-0, 16-16-8, 18-12-6 15kg/rai
46-0-0 is used for top dressing
Insecticide- Furadan, Foridol, Marathon, Asodarin

Yield
Nonglutinous rice upper area 200-250 kg/rai
: lower area 300-400
Glubtinous rice upper area 200-250
lower area 300-400
Consumption;
Total riee production 100 %
Home consumption 50-70 %
Sold amount 30-50 %

50% of farmers are selling rice through middle-man
Obstacles and countermeasures in the rice production

Obstacles;
Low fertility and salt affected soils
Inseck damage and disease injury
Shortage of rainfall amount
Native variety

Countermeasures
Applieation of fertilizer and manure

Training of rice growing technique and Enlightenment

Extension of upland rice culture
Extension of good varieties
Maintenance of the Nursery bed

Upland crops

Fertvilizer; - cassava 16-20-0 15kg/rai
kenaf 15-15-15  1iBkg/rai
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sugercane - 13-13-12  15kg/rai.

Expected yield;
Obstacles,

cassava 2-3t/rat
For cassava, Furactuation of the prlee

For kenaf, shortage of water for the proceSSLng and

Countermeasure;

(8) Fruit trees

lower pFlCG

For sugarcane, .much labor,,transportatlon and lower
price

To replace upland annual croups with mulberry and
fruit tree B :

Kind of Fruit; mango, juckfruit, coconut, papaya, lemon banana
Growing practice of mango

Varieties

Consumption ;

Obstacles H

Countermeasures:

{9} Mulberry

240 farmers (959

Khuo-Sawoci, Nong Sang, Rad, Thong Dam are
recommended. _ .

Some farmers carry out irrigation, application of
fertilizer and pesticide but no trimming.

Almost of the produce fruilts are consumed in their
home,

Lack of the knowledge on the fruit tree culture

" Damage by disease and insect pest -

(For papaya, spot-leafl disease spread)
Shortage of the good varieties
Shortage of the water

Enlightenment and training

Formation of the demonstration garden
Supply of the good variety

of total farmhouse) are growing mulberry tree,

average area per farmhouse is 3 rail

Recommended varieties; Noi, Ta Dam
Maintenance; Chemical fertilizer 15-15-15, U6-0-0, 16-20-0
Harvested leaves; Used for their silkworm rearing

Sometimes sell to the others (3:Baht/kg)

Obstacles; Root rot disease and trunk boller damage
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{101 Sericulture

(112

(12)

(132

Farmers grow silkworm and produce the handmade raw silk and silk
textile. o

Native variety (polivoltine silkworm) are growun.

Rearing practices; Silkworm rearing is carry out 6 times a year
(20-25 trays per one rearing time) from May to next March.

Feeding is carry out three times a day.

Production;. 2.5kg cocoon per one rearing time 15kg per year
3kg raw silk/year/farmhouse :
kg raw silk is 600-700 baht

Farmers Request; Good silkworm variety
Control of Taoe disease
Improvement of the reeling machine
Training for the Mudmee 511k manufacture

Obstacles; Shortage of the mulberry leaves
Epidemic diseases of the silkworm
Low efficiency in the reeling process
Wood
Farmers get fuel wood from the forest located in their own land,
at a part of community land 2,000 Eucalyptus trees are planted, at
present more tree planting is no necessary for fuel wood.

Vegetables

Main grown vegetables are Chili, Onion, Garlic, Egg plant,

‘Chinese cabbage, Cucumber and String Bean.

They are grown at the irrigatable place and mainly used for self
consumption. At the Water Source Project Area the scil is clayey and
not suitable for vegetable culture.

Swine

12 farmers are raising swine, Y of them have their rice mill. By
the high feed price some farmers gave up the swine raising, '

Poultry:
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Average raising number, Duck 5/farmhouse
Chicken 10-15

They are grown in outdoor and fed on leftovers and rice bran.
Cost of vaccine; Duck 40 baht/head '
Chicken  40-60 b/h

Obstacles; [Damage by epidemic disease happen every year
Lack of the raising technique and vaceline

(147 Aquaculture

(15)

54 farmers have their .ponds and now 13 new ponds are
constructing.

Training for farmers

Already various training were carried out as follows, Fruit tree
culture, mulberry tree culture, aquaculture, weaving, raw silk and
Mudmee Silk making, livestock
There are public news-room and three information centers.

Request for training.
Artificial insemination technique for catble and buffalo
Disease control of poulkry
Growing method of native chicken
Sericultural technique
Introduce of the new variety of fruit
Herbicide and chemical utilization '

(16) Serious obstacles

High death rate of poultry .

Shortage of mulberry leaves

Lack of technician of artificial insemination
Lack of expert of Mudmee Silk proceésing

Lack of efficient machine for raw silk reeling
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Reference D-3

N

Native vegetation

. A few reports have described the native pasture species, trees and

shrubs of salt affected land in the north-east. In a - study of salt
tolerant native pasture species beside one of the saline reservoirs in
Khon Kaen, the botanical composition was affected both by the salt
concentration and the extent of waterlogging (Wilaipon et al,, 1978).

_The-_électrical conductivity of sanmples from the top 0-5 cm of soil

ranged from 124 dS m-! at 1 m from the edge of the dam, to 0.1 dS m~!

~at 11 m from the dam. In the waterlogged saline area, the grass

(2}

Panicum repens seemed most salt tolerant, whereas in the drier saline
area, Fimbristylis bisumbellata was the most tolerant speecies. Other
native pasture species that showed salt tolerance inecluded Cyprus
polystachyos, Chloris barbata and Eragrostis elongata. Other plants
which were common - included Vernonia cinerea, Azima sarmentosa,
Streptocaulon sp., Erioglossum sp., and seedlings of Shorea telura and
Dipterocarpus obtusifolia (Wilaipon et al., 1978).

Native species observed in a salt affected area in Korat (E1 Swaify
et al,, 1983) include Streblus asper, Xantonnea spp., Dipterocarpus
spp:, AMAcacia spp., Strychnos spp., Coataeva spp., Buchanania spp.,
Shorea obtusa, Pectame siamensis, Adina cordifelia, Xylia kerrii, and
other species associated with an undergrowth of the bamboo Arundinaria
ciliata. Halophytie species (Maytenus mekongensis, Carissa
cochinchinensis and Azima sarmentosa) occurred on termite mounds in
areas that were severely affected.

Tree and shrub species observed in one of the saline areas in the
north-east include Buchanania siamensis, Shorea obtusa,m Salacia
macrophylla, Manilkara hexandra, Acacia harmandiana, Crateva adansonii,
Azima sarmentosa, Semecarpus conchinchinensis, Carissa cochinchinensed,
Tamarindus indica and Memecylon edule (K. Chankaew, personal
communication, 1984 ). Many of these wee also found in Korat (E1
Swaify et al., 1983).

Food, fuel and forage plants

Almost all vegetation on moderately to severely salt affected land is
slow growing and rarely produces enough biomass for any practical
purposes; biomass production is greater in the rainy than in the dry
season. Only a limited number of native pasture species ocecur on
moderate to severely salt affected land. Furthermore, it 1s not known
how significant these aspecies are to animal grazing as their
palatability and nutritive value have never been studied.
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Only a few of the native trees and shrubs (such as tamarind) are
edible; some (such as Azima sarmentosa) can be used for medicinal
purposes, and almost all can be used for fire wood. The Department of
Land Development 1is testing the suitability of a number of salt
tolerant trees for revegetation. Criteria chosen for the selected
species are salt tolerance, rate of growth and utility. The species
have been divided into three categories:

(a) Native species; Dipterocarpus alatus, D. intricatus, D.
tuberculatus, D. obtusifolius, Anisoptera glaba, Melia azedarach
L., Cassia siamea Britt., Afzelia xylocarpus Craib., peltophorum
dasyrachis, Pterocarpus macrocarpus Kurz. and Azadirachta indica
A, Juss,

{(b) Food species; Leucaena leucocephala (Lam.) de Wit., Sesbania
grandiflora, Cassia siamea Britt., Tamarindus indica L.,
Pithecellobium dulee{Roxb.) Benth., Moringa oleifera Lam,,
Azadirachta indica A&. Juss., and Anacardium occidentale Linn.

(e} Utility species; Leucaena leucocephala (Lam.) de Wit.,
Azadirachta indica A. Juss., Gliricidia sepium, Tamarindus
indica, Pithecellobium dulce, Moringa oleifera, Fucalyptus
camaldulensis, Melia azedarach, Melia dubia, Melia toosendan,
Acacia catechu, Casuarina equisetifolia, Cassia siamea, Casuarina
Junghuhniana, Acacia auriculiformis, Acacia mangium, Cassia
fistula and Peltophorum pterocarpum.

Leucaena spp. may also be planted on the recharge areas of catchments
with potential salinity problems to decrease groundwater levels,

Source;

Reclamation an Revegetation Research, 5(1986) 143-149
Elsevier Science Publishers B.V., Amsterdam-Printed in The Netherlands

SALT AFFECTED LAND IN THATLAND AND ITS AGRICULTURAL PRODUCTIVITY
V. LIMPINUNTANA and S, ARUNINZ

t. Faculty of Agriculture, Khon Kaen University, Khon Kaen, 40002,
Thailand.

2. Department of Land Development, Pahonyotin Road, Bangkhen,
Bangkok, Thailand,

D-64



APPENDIX E FORESTRY






CONTENTS

Page
E-1 The Northeast Region and Changwat Khon Kaen . . . . . . . . . . E-1
E-1-1 Forest Resource$ e e e e e v e e e e e e e e e e e E-1
E-1-2 Torestry Problems . . . . . + « v + & v v « « + v v v« v« E-Z2
E-1-3 Situation of Forestry Reserved Land . . . . .. .. .. .. E-3
B-1-8 Wood-Using Industry . . . « v+ v « v v v v « v « v o o+ . E-U
E-1-5 Reforestation Sitwation . . . . .. . .. ... ... ... E-5
E-2 The Study Area O R ¢
E-2-1 Forest Reserved . . . . . .« +« « ¢« v v v « v v v v o« s+« . E-B
LIST OF TABLES
Table E~1 Factors Accounting for Preparing a Reforestation Program
Involving Smallholders
Table E-2 Planting Area and Guidelines in Hedgerow Intercropping Scheme
Table E-3 Cost of Establishment
Table E-4 Cost and Revenue for Model
Table E-5 Cost of Shading/Fodder Free Planting
Table E-6 Possible Cropping Model for Mutistory Planting
Table E-7 Cost for Mutistory Planting
LIST OF FIGURES
Figure E-1 Map Showing Forest Reserve Land as well as Marginal Suitable for
Agroforestry Scheme: Hedgerow Intercropping and Multistory
Planting
Figure E-2 Line of Enrichment Planting
Figure E-3 Steps of the Establishment of Hedgerow Intercropping (1}, (2)
Figure E-4 Diagram of a Pattern of Hedgerow Intercropping on 1-rai Plot

Figure

E-H

Spacing Chart of a Multistory Model






E-1

E-1

The Northeast Region and. Changwat Khon Kaen
-1 Forest Resources

The northeast of Thailand in the past has the second greatest forest
area in 1967. The important forest types are Moist Evergreen, Dry
Evergreen, Hill Evergreen, Mixzed Deciduous, Dry Dipterocarp and
Savannah forest. Most of each forest type carries the lowest volume
per unit area and is the most "open" of Thailand forests, And, within
the Mixed Deciduous type, the forest of the northeast carries just over
half the stem deﬁsity of the same forest type of south and northwest.

Basing on the study of Wacharakitti and Sabhasri (1989), the area of
each forest ecotype in 1987 can be shown as follows:

Forest ﬁype ' Hectare Rai Percent
Deciduous Dry Dipterocarp 692,363 | 4,327,268.7 29.1
Mixed Deciduous 65,227 401,668.8 2.7
Dry Evergreen . 1,399,511 | 8,746,943.7 58.7
Moist Evergreen 195,500 | 1,221,875.0 8.2
Hill Evergreen 28,210 175,500.0 1.2
TOTAL 2,380,841 | 14,880,256.0 100.0

From the study, the forested area in northeast in 1987 is 2,380,841
hectares or 14,10 percent of the total land area, Compared with the
study of the Royal Forest Department in 1985 which shows the forest
area of 2,482,833 hectare, it reveals that the forested area decreased
101,992 hectares within two years. The rate of forest depletion
compared with the pdst is getting less to 0.12 percent per annum
because of landscape limitation. The other factor is that most of the
existing forested areas are in national parks and wildlife sanctuaries
which have effective forest protective measures,

The average standard density in the northeast forest is 390 trees
per hectare where Deciduous Dry Dipterocarp has an average of 376 trees
per hectare, Mixed Deciduous has 348 trees per hectare, Dry Evergreen
has U422 trees per hectare, Moist Evergreen has 371 trees per hectares
and Hill Evergreen has 432 trees per hectare. The average commercial

©yolume is 160.4 cubic meters per hectare. - The botal forest dry weight

bicmass is 563,749,881.2 tons. The average commercial volume, forest



production, average dry weight biomass, and forest biomass of each
forest type are tabulated in the following table,

. | Trees { m3 - ton '
Forest type Hectare /ha /ha Total m3 ha Total ton
Apec. Dey - | 692,363 | 376 | 44.6 | 30,879,389.8 |162.6 |112,578,223.8
Dipterocarp : o '
Mixed 65,227 | 348 [131.4| 8,570,827.8 |109.1 | 7,116,265.7
Deciduous’ ' o . R B '
Dry _ 1,399,511 | 422 |190.6 | 266,746,796.6 {256.7 |359,254,473.7
Evergreen _ ‘ ] _
Moist 195,500 | 371 |214.9| 42,012,950.0 |381.3 | 74,544,150.0
Evergreen _ _ :
Hill : 28,240 | 432 {220.3| 6,221,272.0 [353.2| 9,974,368.0
Evergreen ' ' ’
Total 2,380,841 390 |160.4 {35U,431,236,2 |252.6 |563,467,481.2

It is obviously seen that the average commercial volume per hectare
of each forest type is considerably low especially in the Deciducous Dry
Dipterocarp and Mixed Deciduous forests there are only 44.6 and 131.4
cubic meters per hectare respectively. '

E-1-2 Forestry Problems

Of many common problems relating to forest lands in the region,
forest land encroachment, shifting cultivation, Jllegal log poaching
and illegal firewoocd collecbtion and charcoal -burning are major ones.
The devastation of the forest is primarily a consequence of expanding
human population and their needs for cultivable lands to feed
themselves and for fuelwood, rather than a consequence of industrial
forest explotation. The real effects of forest destruction lie in its
negative impaet on agricultural production by creating, for instance,
intermittent flood and famine. The forest land encroachment happens in
any region of Thailand, but it seems to be heavily in the northeast
because of its landscape.

Shifting cultivation is one of the major forest destruction.. In
particular to northeast, it occured in low land -which include
undulating grounds in between the plains and the foot-hills. In the
areas of poor soils, high salinity or low moisture contenbt, the most
economical form of land use should prohably be to put agriculture under
Deciduous Dipterocarp forests. '
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Decreasing of the forest lands through shifting cultivation and
deforestation is found to be very significant, The comparison of
forested areas in 1961, 1973, 1985, 1987 and 1985 is shown in the
following table. :

Region/forest area sq. km. Percent
Total area of northeast 168,854 100
Forested area in 1961 70,904 41.99
Forested area in 1973 50,671 30.00
Forested area in 1§85 2u,224 14.35
Forested area in 1?87 23,808 14,10
Forested area in 1988 23,693 14,03

E-1-3 Situation of Forestry Reserved Land

Declared reserved forest land accounts for 31 % of the total area of
northeast region or about 52,345 sg.km. Categories of reserved forest
include national parks, wildlife sanctuaries, protected watershed
headlands, and economic forest,

The dimension of the deforestation problem in northeast suggest the
difficulty of enforcing a sbtrict regulatory approach beyond the most
eritical protected area. More than half of the land declared as
reserved forest is now deforested, Reserved forest boundaries are
often very poorly marked, resulting in much local confusion about the
status of particular parcels of land. Conversion to paddies and upland
grop fields is extensive and widely distributed.

However, peoplé encroaching upon pational forest reserve seeking to
earn a living have neither ownership nor security in possessing the
land. This has led to deterioration in the condition of the land and
to different types of soil problems, such as the spread of brackish
soil and saline soil conditions. Encroachment on steep slopes has
caused soil erosion and considerable loss of top scil.

In case of forest conservation, the government has proclaimed the
forest lands on the watershed catchment areas as national park, forest
park, wildlife conservation area, no hunting area, wildlife park,
botanical garden and arboretum. These forest lands are not used only
for environmental protection -but provided opportunities to common
people used as the study of nature and wilderness and recreational
purposes. These lands are strictly protected by forestry law, no
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cutting trees, no hunting and no taking any things out of the lands are
allouwed. Therefore, these kinds of forest land are prevented
effectively rather than those reserved for economic purpose.

E-1-4 Wood-using Industry

The statisties of saw mills and wood products factories in northeast
region are shown in the following table,

item _ : Number of Factories
Saw mills ' 73
Sawn timber by man power 13
Wood working by machinery uL3
Wood workiﬁg by man power 166
Sawn timber shop 318
Wood products shop 271
Pulp and paper 1

Source : Planning Division, RFD (1986)

At present, imported pulp mixed with bamboo, rice straw, or some
kind of grass are used by paper factoriés which operate on industrial
scale, many of the small factories cycle waste paper. Therefore,
government has a plan to encourage private from building up pulp and
paper factories using wood as the principal raw material. '

In northeast region, the pulp and paper mill of Phoenix company was
established in Nam PFPhong DPistriet, KXhon Kaen Province, - The mill
currently uses raw material purchased within a 50 kilometer distance
from the factory, including the following:

Kenaf 30,000 tons
Bamboo 250,000 tons
Fucalyptus 10,000 - 100,000 tons

According %o the discussion with peoples concerned, the company is
planning to construct a new mill beside the present mill, which will
double current total production, inereasing by 100,000 tons per year,
The future projected annual raw material needs will total as follows:

Kenaf 30,000 - 150,000 tons

Bamboo 300,000 - 350,000 tons
Eucalyptus 300,000 - 400,000 tons
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Estimated area needed for production of raw materials is 150,000 rai
of bamboo and 150,000 rai of éucalyptus.

E-1-5 Reforestation Situation

The Royal : Thai Government, through the responsible departments :
Royal Forest Department and Forest Industry Organization (FIQ) have
attempted to plant’ valuable species in the log over areas, Nowadays,
selection of fast growing species to replant in different land
conditions is made,

In northeast region, almost 50% of the species is Eucalyptus
camaldulensis, the other species are Leucaena leucochephala, Melia azedaracth,
Casuarina equisetifolia, Acacia auriculaeformis, Acacia mangium, Plerocarpus macrocarpus,
Tectona grandis and so on,

The reforestation area in bhe region classified by species are
presented as follows,

Species planted (1975-1988) Rai %
Eucalyptus sp. 309,943 49.2
Leucaena sp. 43,4214 6.9
Acacia sp. 12,280 2.0
Others 263,737 .9
TOTAL 629,381 100.0

From the total area of 629,381 rai, they are supervised by the Royal
Forest Department, Forest Industry Organization (FIO) and Private
sectors about 387,009 rai (61.5%), 74,267 rai (11.9%) and 168,045 rai
{(26.7%) respectively.

With respect to E. comaldulensis, it become currently disputable
species for reforesting all over the country in spite of high marketing
demand.. The largest area of EBucalyptus plantation exist in northeast
region “sinee soil in the region is generally peoor and unsuitable for
other species. Bubt Eucalyptus has adapted will. The protest against
them are mainly on environmental effects such as:

- eucalypts remove too much water from streams or underground water
supplies,



- their leaf litter has adverse effects on soil humus, nutrient supply

_or the preventlon erosion,

- they inhibit the growth of other vegetatlon,

- they do not provide food supplies or adequate habitab for wlldllfe
species. :

In term of management, the_judgements regardiﬁg the relative merits:
and’  demerit of them must be -specific to each case and based on
accurate appraisal of biological, physical and human factors.

Resulting from the protest -in the countrywide, the nabional
commission on forestry planning has currently directed the Royal Forest
Department stop using Eucalyptus to be reforesting species from now on.
Nevertheless, they are being planted solely by the private sector for
commereial purpose,

E-2 The Study Area
E-2-1 Forest Reserved

Forest reserved land occupies a few portion of the project area at
about 12,575 rai or 20.12 km@ (6.3%) which is relatively small as
compared to agricultural land of 93,090 rai or 148.9 km2 (46.5%).
According to the forestry legislation, this forest land means those
which has not been claimed legally ownership. VIt may not actually
present a dense stand of tree community. Therefore the area in this
category may possibly differ from those obtained by the aerial
phetograph interpretation,

Forest reserve land lies along the edge of project area from the
southmost toward the mountain in the west direction (see APPENDIX E-1).
It is in Tambon Tha Sala of Amphoe Manjakhiree. This forest reserve is
named "Pa Khok-Laung" covering the total area of 129,619 :rai or about
207 kmZ which overlap the project area only 10,788 rai or 9.7 %. Since
this forest is not the watershed headland, the whole area id designated
to be economic forest. It was declared as the national forest reserved
by National Forestry Bill in 1964,

The natural vegetations belong to Deciduous Dipterocarp forest which
have been degraded.  The most species found are Teng (Shomaoﬁnwa),
Rang (Pentacme siamensis), Plaung (Dipterocarpus tuberculatus), Daeng - (Xylia
kerrii), Pra-du (Pterocarpus macrocarpus), Haeng (Dipterocarpus obtusifolius), Kra-
bok (frvingia malayana) and other dipterocarp species. .. It Is observed
that Yang-na (Dipterocarpus alatus), which is an econcmic species does not
appear in this area. Teak (Zecionagrandis) is not the native species in



this area either. Ground ' vegetations are mostly Yakha (Imperata
¢ylindrica} and Ya phek (Arundinariepusilla).

This forest was permitted concession to the Khonkaen Provineial
Logging company in 1976 and was given up the concession by the cabinet
resclution in 1986, Some compartment of the concession was not

" subjected o logging operation, since the stock production was
extremely low due to forest encroachment of adjacent villagers.

Forest reserve can be classified into two main categories as far as
the presence of trees in the area is concerned. They are 1) abundant
forest and 2) degraded forest, The abundant forest means the area
having standing trees of over 100 cm. in girth size at least 2 stems
per rai or of between 50-100 cm. in girth size at least 8 stems per
rail., - While the degraded forest, of course, means the area having less
number of trees than the mentioned.

However, the degraded forest can be delineated further into 2 types
with respect to the situation and existing use. They are so-called "Pa
Setha-Kit 1" and "Pa Setha-Kit 2";

- Pa Setha-Kit 1 or Economic Forest Zone 1 is those presence of
existing permanent community and agricultural land (but no legal
ounership)

- Pa Setha-Kit 2 or Economic Forest zone 2 is those suitable for
reforestation purpose.

The area of Pa Khok-Laung reserve foreset estimated from the
availble maps is shown as follows:

Pa Khok-Laung Forest Rai %
Total area 129,619 100
Area extending in the project area 10,788 8.37
Abundant - -
Degraded 10,788 100
Economic Forest Zone 1 3,644 33.8
Economic Forest Zone 2 7,144 66.2

Economic Forest Zone 1 is in the west of the project, while Economic
Forest Zone 2 is 1in the south where large scale reforestation project
~of Forest Industry Organization exists (see Figure 3-1).

E~17



If only the forest area extending in the project area is considered,
it covers only about 10,788 rai (6.3%) out of 200,000 rai of project
area {100%). Trees density in this forest vary from place to place
depending upon the use of the land.

Basing on the aerial photograph taken in 1976 (as available), tree
density of this degraded forest within the project ara is about 3,049
trees/sq.km or 30.5 trees/ha. It is lower than  the average dry
dipterocarp forest in northeast about 10 times, The comparison between
other forest types in northeast can be considered as the followings:

" Forest type Trees/ha m3/ha ~ ton/ha
Dry Dipterocarp 376 e 162.6
Mixed Deciduocus 348 1314 109.1
Dry Evergreen hoo 190.6 256.7
Moist Evergreen : 371 214.9 381.3
Hill Evergreen 432 229.3 363.2
¥  pa Khok-Laung 31 3.7 13.4

Note: Data on forest in the northeast derived from Wacharakitti
and Sabhasri (1987)

The comparison shows the approximate figures that the degraded
forest of Pa Khok-laung is very unproductive. However, the density of
Pa Khok-laung was obtained by roughly counting the number of trees
appearing in the aerial photeographs. S0, the errorness may exiskt
whether more or less. Basing on this results, the potential supply of
wood from this natural forest can be estimated as follows:

Forest Area (Rai) Volume {(m3} Biomass (ton)

10,788 6,286.5 23,129.5
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