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ANNEX' D SOILS AND LAND USE
D.1 SOIL. SURVEY

The Study Arca has been surveyed by the Soil Survey of Pakistan (SSP) at reconnaissance
level, Quetta & Pishin area in 1973 and Kalat area in 1978, respectively, and soil maps were
prepared at a scale of 1:125,000. In these survey, the soils were grouped into soil
associations. The survey covers whole area of Quetta, Pishin and Kalat Districts and the soil
map is very general, however the report is the most authoritative soil data of the area.

A field survey was conducted by the Study team during the phase I period. The objectives of
the survey was to explore and evaluate the ldand and soil resources of the Study Area. Prior to
the field survey, the existing soil survey reports were studied in detail. On this basis,
provisional soil map on the scale of 1:250,000 was prepared and used as field map. - The soils
were studied along the selected traverses with distance belween observation points depending
upon the complexity of the soil. The ficld work was started on 11th May 1996 and was
completed on 10th June 1996. ' g '

- Soil test pits upto 1.5m depth were cxcavated in the selected locations representiog the soil

mapping units for general marphological description and sampling of different horizon or
“layers. At each observation site, information recorded including soil textare, dry and moist
“ Munselt color, depth and thickness of horizons ot layers, structure and soil pH. The location of
soil pits were recorded by a GPS receiver. ' '

“Auger boring

Field auger observations were made upto .5m depth in the arca as reguired by changc in soils
and terrain conditions. - At each auger hole, n'nOrphOlogiéai and physical characterislic of the
soils were studied and described. Soit pH was determined by thymol blue in the field.

Test pit

One hundred soil test pits upto 1.5m depth were excavated in the selected Iocét'io‘ns representing’
the soil mapping nits for detailed morphological description and sampling of different horizon
or layers.' The profiles of the pits were described according to the USDA guidetines. The basic
unit of classification was soil serics constituting the soil mapping units as soil association that
* has two or more components. List of the test pits is shown in TABLY D. 1



One hundred soil samples of the representative horizons were taken from 36 soil pits for
physical and chemical characterizations in laboratory. These samples were sent to the NARC
(Nattonal Agricultural Rescarch Cenire) laboratory in Islamabad for the analysis.

- D.2 SOII. ANALYSIS

* The one hundred samples collected from the différen_t layers of thirty-six soil pits were analyzed
©in the NARC laboratory. The methods adopted for the analysis are described below. USDA
" Iand Book No.60 was also used as guideline during analysis ‘of the soil samples. Major
© results of the chemical analysis is shown in Table D.2.

ITEM ' : METHOD
Physical Properties _ :
(1) Soil texture Hydrometer method
{2} pF ' - Pressure plate method
- {3) Bulk density - . Gamma probe method
Chemical Properties o
{1)pH ~ pH meter usmg saturation extract
(2} Elcclsical conductivity - GC nieter using saturation exlracl
© {3) Total Nitrogen " Micco Kjetdahl method '
- (4) Total Carbon Walkely Black method {Organic carbon), COZ hberated by
_ : - HCH (inorganic carbon} .
' {5} Available phasphorous : Olson method of bicarbonate extraclion -
- {6) Gypsum {CaSO4) - Bower and Hess method
"+ (B Calcium carbonate (CaCO3) - HCH method (Acid treatment )
(8) Cation Exchange Capacity ‘NHAHCO3J absorption method
D.3 .~ CHARACTERISTICS OF THE SOILS IN THE STUDY AREA
D.3.1 - General Description of the Solls

Soils of the area are formed in five different typés of parent matcnai as follows a) mainly

: _llmcstonc with some shells, b) red clay, silt, sandstone and conglomerates, ¢) old re-deposited

loess, d) limestone, shales and volcanic rocks, and ¢) shalc, sandstone and limestone. The

- ' folld_wing Jlandforms in each pare.nl material have been formed due to alluvial sorting ont and/or

~"decomposition; 1) alluvial fans, 2) piedmont plains, 3) basins, and 4) gently undulating loess
plains. -

Tach of the first three phystographic units includes three groups of soils, differing from one
- another in parent materials. The groups are; i) consisting of soils formed in piedmont alluvium
derived mainly from Jurassic limestone (massive) of Chiltan and Shirinab formalions, ii)
including soils formed in piedmont alluvium derived mainly from Tertiary shale (slaty) and



sandstone of Murgha Faqirzai and Shaigalu formations; and i) comprising soils formed in
piedmont alluvium derived méinly from Middle Pleistones red clays, silt, sandstone and
conglomerates of Bostan and Urak formations. All these soil materials in addition contain
some admixture of wind-laid dust (loess) carricd down from mountains by rainwater and some

outwashes from older alluvial deposits.

D.3.2

Principal Characteristics of the Soils

Soil Series

Soil Texture

IFAQ classification

USDA classification

MAJIOR SOIL SERIES .

Barshore Silt loam & very fine sandy loani Haplic Yermiosols  Typic Camborthids
Pinakai Loam, very fine sandy loam & siltloam  Haplic Yermosols ~ Typic Camborthids
Pishin Fine sandy loam and sandy loam Haplic Yermosols  Typic Camborthids
Pringabad  Very fine sandy loam " Haplic Yerniosols * Xerollic Cambodthids
Sariab Loam & silt loam Haplic Yermosols  Typic Camborthids
Shabak Gravely clay loam Calcic Serosols Xerolti¢ Calétorthids
Shomozai  Silt loam, loam & very fince sandy loam  Haplic Yermosols  ~ Typic Camborthids
Zand Siltloam and very fine sandy loam “Typic Camborthids

MINOR SOIL SERBIES

Haptic Yermosols

Typic Camﬁo‘rihids

Azam Silty clay and clay Haplic Yermosols
“Chiltan Gravely loam Haplic Yermosols  Typic Camborthids
"Ghaza | Silty clay loam & clay {cam Oithic Solonchake  Salorthids :
Hathiara ~ Silt loam and very fine sandy loam - Haplic Yermosols  Typic Eutrochrepts
Injira Gravely loam Haplic Yermosols Xerollic Camborthids
© Kafian Sift loam and very fine candy loam "Haplic Yermosols ~ Typic Eutrochrepts
" Lajwar - Silty clay loam & ctay loam Haplic Yermosols . * Typio Camborthids -
Maslakh - Gravely clay loam - Calcic Serosols - Xerolhic Calciorthids
Quetta Silty clay loam & clay loam Haplic Yermosols  Typic Camborthids © ©
* Talesi f.oam and very fine sandy loam - Haplic Yermbsols . Typic Camborthids
Toba ~ Xerollic Calciotthids

~ Gravely c!ay foam

Calcic Serosols

Azam Soil Series
The Azam series consist of deep to very deep, moderately wcll drained, strongly
calcarcous, fine textured soil developed in the parent material derived from
mainly limestones with some shales. It occupics level areas in the pledmont
basins/playas.
Surface soil of Azam series is ycllow15h brown frlablc massive, strongly
calcarcous, pH 8.0, silt loam. Underlain B horizon is dark yellowish brown,
firm, weak medium sub-angular blocky, strongly calcarcous, pH 8.0, dense, -
silty clay and is more than 100 cm deep. The B horizon overlies, & ycllowash
brown, friable, massive strongly calcareous pH 8.2 C horizon or a buned
profi le.

Barshore Soil Series -
. The Barshore series consist of moderately deep developcd well drained,
_strongly calcarcous, medium textured soil developed in the parent material
derived from red clays, sills, sandstone’s and conglomerates. The soil occupies
level to nearly level areas in the picdmont plains.
The seil has brown (o dark brown, friable, massive, strongly calcarcous, pH



8.2, very fine sandy loam surface. Underlain is 7.5 YR hue, friable, weak, -
coarsc sub-angular blocky, stiongly calcarcous, pH 8.0 loam extending to less
than 100 ¢ depth. The B horizon overlics the brown to yellowish brown, very
friable, massive, strongly calcarcous, stratified C horizon or a buried profile.

Chiltan Soil Scries

The Chiltan scries consists of moderately deep, somewhat excessively drained,
strongly calcareous without lime-specks or nodules, moderately atkaline,
gravelly loam soils developed in the parent material mainly derived from
limestone's with some shales. It occupies nearly level to sloping areas in the
young alluvial fan.

Chiltan soil has common ¢ many, fine to coarse gravels and some stones on the
surface and has browa, {riable, massive, strongly calcareous pH 8.2, gravelly
loam top soil. Underain B horizon is brown, friable, very weak cearse sub-
angular blocky, strongly calcareous without liane specks or nodules, pH 8.2
gravelly loam extending to about 50 cm depth. The B horizon overlies brown,
very friable, massive, strongly calcareous, pH. 8.0, very gravelly loam C
“horizon extending to about 90 cm depth. This overlies cither over a buried soils
having silt loam to very fine sandy loam texture or the stratified substratum and
comprises layers of gravels, on very gravelly loam/sandy loam (+) in texture.

(}haza Soil Serics
The Ghaza soil is very deep, well drained, strongly calcareous, having
common to many finc gypsum specks in subsoﬂ pH 8.0, silly clay loam soils
developed in the parent material derived from lmmly limestone’s with some
shales. It occupies nearly level parts of basins/playas.
-, It has brown to yellowish brown, friable, massive, strongly calcareous pll

- 8.0, silt loam surface underlain by yellowish brown to light yellowish brown,
weak medium and fine sub-angular blocky, strongly calcareous, with common
to nna11i,1r fine gypsum specks silty clay loam extending to about 140 ¢m depth.

- The B horizon overlies on the yeHowish browa, friable, massive, strongly

“calcareous, without gypsum speck pHB.OC horizon to 150 ¢m deplh

Hathlara Soil Series
'The Hathiara scries consists of deep lo very deep, moderalely deep developed,
well drained, strongly calcateous, medium textured, noderately alkaline soil
developed in the parent material derived from limestone, shales and volcanic
-rocks. It occupics level to nearly level areas in the piedmont plains,
It has brown, friable, massive, strongly calcarcous, pH 8.4, very fine sandy
" loam topsoil undertain by yellowish brown to brown {10 YR to 7.5 YR hue),
friable, weak coarse and medium sub-angular blocky, strongly catcarcous, pH
8.2, silt toam B horizon extending to less than 100 cm depth. The B horizon
overties yellowish brown, friable, massive, silt loam/very fine sandy loam,
* slronigly calcareous pii 8 22 C horizon or buried similar bt comparatively older
soil profile.

Injlra Soil Series

The Injira series consists of moderately deep, somewhat excesswely drained,
strongly calcareous without lime-specks or nedules, moderately alkaline, very

. gravelly, very fine sandy loam soils developed in the parent material derived
from mainly limestone’s, shales and voleanic rocks. It occuptes nearly tevel to
sloping areas in the young alluvial fans.
It has commen to many, fine 10 coarse gravels, and some stones on the surface.
It has brown, friable, massive, strongly calcarcous, pH. 8.2, slightly gravelly,
very fine sandy loam surface soit underiain by dark yellownsh brown, friable,
weak coarse and mediun sub-angutar blocky, strongly calcareous without lime-
specks or nodules, pH 8.2, gravelly very fine sandy loani to less than 50 em
depth B horizon. It overlies a gravel bed containing 10%, dark yeltowish brown
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loam or an eroded buricd profile comprising mainly gravelly loam with common
to many lime-specks and lime nodule.

Kaftari Soil Series ,
The Kaftari series consists of deep to very deep, moderately developed, well
drained, strongly calcarcous, medivm textured, moderately alkaling soil
developed in the parent materiat derived from shale, sandstone and limestone. It
occupies level to nearly level areas in the picdmont plain. _

It has yellowish brown, friable, strongly calcareous, pi 8.2, very fine sandy
loam or silt Joam in texture topscil underlain by yellowish brown to dark
yellowish brown, friable, weak coarse and medium sub-angular blocky,
strongly calcareous, pH. 8.0 silt loam and very fine sandy loam B horizon
extending to less than 100 cm depth, The B horizon overlies a buried soil of
similar characleristics but of comparatively older age.

Lajwar Soil Series : : o
The Lajwar series consists of deep to very deep, well to moderately well
drained, strongly calcareous, moderately fine textured, moderately alkaline soil
developed in the parent material derived from shale, sandstone and limestone. It
occupies nearly level arcas at the margin of the basin/playas.
It has brown to yellowish brown, friable, massive, strongly calcareous,
medium textured, pH 8.2 top soil underlain by dark grayish brown (2.5 Y
hue), friable, weak coarse and medivm sub-angular blocky, strongly o
calcarcous, pH 8.2 silty clay loam B horizon extending to more than 160 to 150
cm depth. It has strongly calcareous, pH 8.2 silty clay loam C horizon.

‘Pinakai Soil Scrics . , ‘ S
The Pinakai series consists of deep to very deep, well drained, strongly
calcarcous, moderately alkaline, medium textured soil developed in the parent
material derived from shale, sandstone and a little limestone. It occupies neatly
level arcas in the piedmont plain. - L c
It has brown, friable, massive, strongly calcarcous, pH 8.0, very fine sandy
* loanvsilt loam top soil underlain by dark yellowish brown, friable, weak '
-+ medium and fine sub-angular blocky, strongly calcareous, pH, 8.0, silt
loam/very fine sandy loam B horizon extending to about 150 cm. The B hoiizon
- overlies, yellowish brown friable, massive, strongly calcarcous, pH 8.2 C.
~ horizon. . :

Pishin Soil Series o : '
The Pishin series consists of deep, somewhat excessively drained, strongly
calcarcous, moderately alkaline, moderately coarse textured soil developed in
the parent material derived from red clays, silts, sand-stones and conglomerates.
Pishine soils occupy nearly level to gently sloping surface in the gently
undulating piedmont plain, _ o
It has brown, friable, massive with some lamination, sirongty calcareous, pH
8.0, loam tending to fine sandy loam top soils. Underlain B horizon is _
yeilowish brown, very friable, weak, coarse angular and sub-angulat blocky,
pH 8.0, sandy loam extending to more than 100 cm depth. The B horizon.
overlies either a buried profile of similar characteristics but of comparatively
older deposits or a stratified C horizon. '

Pringabad Serics ‘ ‘
The Pringabad serics consists of deep to very deep, well drained, strongly
calcdreous, moderately alkaline, very fine sandy loam soil developed in the
parent material derived from limestone with some shale and admixture of wind
laid fine sand. It occur mainly on a high elevated piedmont terraces in nearly
level area. : . ‘
Tt has brown to dark yellowish brown, single grain, strongly catcareous, pH



8.2 loamy very fine sand top soil underlain by yellowish brown to dark
yellowish browa, friable, weak coarse and medium sub-angular blocky,
strongly Calcarcous pH 8.2, very fine sandy loam B horizon extending to 150
cm depth.

Quctta Soil Series
The Quelta serics consist of very deep, deeply developed, moderately fine
texture, strongly calcarcous, without lime-specks or nodules, modcrately
alkaline, friable soil. It is developed in parent material derived from lime-stones
with little shale. It occurs in slight depressional areas or in broad basins.
Quetta soil has yellowish brown, massive, strongly calcareous, pH 8.0, silt
loam surface soil. Underlain B horizon is dark yellowish brown stty clay
loam, friable, weak, medium and fine sub-angular blocky, strongly calcarcous,
withouit lime nodules or specks, pH 8.0 extending to more than 100 cm depth.
The B horizon overlies a buried soil or C horizon having yellowish brown
color, silty clay loam texture and pH 8.2, and is strongly calcareous massive.
Quctla medium and saline surface phases have been recognized.

Sariab Soil Series

The Sariab serics consists of deep, well drained strongly calcareous, without
lime-specks or nodules, with few scattered gravels, moderately alkaline,
medium textured soil developed in the parent material derived from limestone
with some shale. It occupies nearly level position in the picdmont plains close 10
the aprons of the athuvial fans.
Sariab has brown, friable, strongly calcareous, pH 8 0, medivm textured
surface with few gravels, underlain B horizon is brown to yetlowish brown,
very weak coarse sub-angular blocky, strongly calcarcous, pH 8.0 silt

- loanvvery fine sandy loam, with few scattered gravels extending to about 110
cm dcpth. B horizon overlies a buried soil of gravel layers.

- Shabak Soil Serics

The Shabak serics consists of moderately deep, well to somewhat cxccssnvcly

© drained, gravelly clay loam, moderately alkaline, strongly calcarcous with

- common soft time-specks and hatd lime nodules. The soil is developed in the

- parent imaterial mainly derived from limestone’s with some shales, It occupics

- nearly level to gently sloping position in the undulating alluvial fans, '
-Shabak soils contain many coarse gravels and stones on the surface. The soil
has brown/dark brown (7.5 YR hue), friable, massive with somewhat platy -
structure, strongly calcareous, pH 8.2 gravelly loam surface. Underlain B
horizon is brown (7.5 YR lme) friable, strongly calcarcous with common to
many lime-specks and lime nodule, weak medium and fine sub-angular blocky -
structure, pH 8.0, gravelly loam extending to less than 90 cm depth. B horizon .
overlies cither a buried soil with similar characteristics but comparatively of
oncr age or gravel beds or stratified layers containing gravels.

Sh()mo?al Soil Series
The Shomozai series consists of deep to very deep, moderately decp developcd
medium textured, sirongly calcareous, without lime specks or nodules,
moderately alkaline, friable soil. Itis developed in parent material derived
-mainly from limestone’s with some shales. It occupies nearly level to level
~ “position in the piedimont plain close to alluvial fan aprons at lower position then
*Sariab series.
Shomozai has brown to yellowish brown, massive, strongly catcarcous, pH
8.0, very fine sandy loamy/silt loam topsoil. Undeslain B horizon is dark
ycllowlsh brown, {riable, weak, coarse and medium sub-angular blocky,
sirongly calcarcous, without lime nodules or lime specks, pH 8.0, extending to
less than 100 em dcplh The B horizon over lies brown or yellowish brown,



friable, massive, strongly, very fine sandy loam /silt loam, calcarcous, C
horizon or a buried similar profile but of comparatively older age.

Fateri Soil Series
Taleri serics consist of very decp, deeply developed, well drained, siit loam,
moderately alkaline, strongly calcarcous with few fine lime speck soil dcvcloped
in tedeposited loess. It occurs in dissceted areas, at high clevations, surrounded
by alluvial fans.
The surface soil is very fine sandy loam, massive, strongly calcarcous, pH 8.4.
Underlain B horizon is more than 100 cm, silt loam, weak coarse and medium
sub-angular blocky; pH 8.4, strongly calcarcous. It may contain few to
common fine lime specks. The C horizon is silt loam, massive strongly
calcarcous, and yellowish browi.

Toba Soil Seties

The Toba series consists of moderately deep, well to somewhat excessively
drained, gravelly clay loam, moderately alkaline, strongly calcareous with

- common soft lime specks and hard lime nodules soil developed in parent
material derived from volcanic rocks, shales and some lime-stones. It occupies
nearly level to gently sloping posmon in the undulating alluvial fans.
The soi} has conimon to many coarse gravels and stones on the surface. The soil
has brown to dark brown (18 YR and 7.5YR hue) friable, masswe, strongly
calcareous, pH 8.4, gravelly loam top soil. Underlain B horizon is dark

-~ yellowish brown (10 YR and 7.5 YR hue), friable, gravelly loam, strongly
calcarcous, having common to many soft lime specks and hard lime nodules,
pH 8.2. The C horizon is usually at less than 60 cm depth and is very gravc}ly
‘sandy loam. ‘Fhis overlies gravel bed.

Zard Soil Series
The Zard series consists of very deep to deep, deeply dcvcloped medmm
 textured, strongly calcareous, without lime nodule, moderately alkaline, very
* friable soil. It is developed in parent material derived mainly from lime-stones
" and shales. It occupy level position in thc pledmont plain close to playas |f
i occur.
. Zard soil series has yellowish brown, massive, slrongly calcarcous, pH 1.9,
o very fine sandy loamVsilt loam surface soil, underlain by B horizon with is dark
yellowish brown to yellowish brown, very friable, weak medium and fine sub-
. angular blocky, strongly calcareous, with lime nodule of specks, pH 7.9
~ extending to more than 100 cm depth. The B horizon overlies yellowish brown,
friable massive, strongly calcareous, very fine sandy loanV/silt loam C honzon
closc to 150 cm depth.

D.3.3  Physical and Chemical Properties of the Soils

Soil properties are the basic attributes which influence its behavior {owqrd'nmlagcme:nl -
Estimates are made of the physical and chemical propertics and of the features of the whole
soil. For soil managcmcnl particle size distribution (texture), saturated hydraullc conductivily,
soil moisture retention, bulk density, soil color, organic matter, pll, Electrical conductivity,
SAR, CEC, available N, available P arc important parameters. '



D.3.3.1 Physical Properties

Particle Size Distribution {Soil Texture)

In Tirkha, Sanlzali and Amach area, fine sandy loam, sandy loam and loamy sand occur. In
these areas water intake rate is very high, permeability rapid, water holding capacity very low.
Instead of pores, voids are present in the soil. These soils have very low organic matier. In
Amach and Sakhul areas wind blown deposits on the higher terrace in the form of dunes occur
which create hazard of burial of crop under the wind blown sand. The water holding capacity
of soils in such arcas is very low. The gravely and very grﬁvely loamy and siity soils in the
alluvial fan create tilling problem and makes these unsuitable for arable farming.

In the Marium and Murghi Kotal areas, fine textured soils are present. The fine texture soils
pose problem to agricultural development. The soils have poor acration, water intake rate is
very low, permeability very low, due to denseness the bulk density is high (1.7) and root
penetration is a problem. The runoff is collected during rainy season.

Saturated Hydranlic Conductivity

The Shomozai and Pishin soil scries oécurring in the study arca have very high infiliration rate.’
Shomozai in the Ghutia Shella area has infiltration as high as 0.4 cm h-1 . There was very litle
- change in infiltration rate with profile depth the sandy loam soils. The Zard and Barshore soils
" have mioderate infiltration. Bdrshore soils in the Tirkha arca has 0.1to 0.2 ¢t h-1 infiltration
* rale. The Lajwar, Azim, and Pinakai soils had the lowest infiltration ranging from 0.01 to 0.1
em h-1. Variations in infiltration Tate with profile depth was more pronounced in the Zard and
~ DBarshore {ype.' of soils where profile development has changed the pore and ped size
distribution. On the other hand, in the very coarse lextured shamozai and Pishine infiltcation
rate did not vary d_raslicallj with profile depth, In the soit ped genesis is slow and pore and ped
size distribution did not vary with profile depth due to sandy nature of the parent material. In

the very fine textured Azim, Lajwar, and Pinakai soils infiltration decreased with profile
| indicaling cilrcnic slow pcrnileabifity of the profiles.

- The Shomozal and Pishm soil series have lhe lnghest hydrauhc conductivity (kfs) and matrix
- flux poténtial ( m). “The Azim, I'\]war and Pinakai soils had the lowest kfs and m. The
information has pracltca] s1gmﬁmncc in 1rngalmn managemem schemes, In the Shamozai and
Pishine soils flood lmgalmn will be not economical. While in Azim, Lajwar and Pmakal soils
have heavy nrlgauon will cause ponding of walcr



Soil water retention characteristics were determined for well over 100 samples representing
different genetic horizons of selected soil profiles, Detailed data are presented in Annexure IV
and depth of plant available water in upper 75 cm of profile is presented in Table 4. The reason
for calculating plant available water to 75 cin depth was that in most of soils upper three genetic
horizon felled in the upper 75 ¢cm profile depth.

Plant available water over 20 cm in the 150 cm proﬁic depth (10 cm / 75 em} is considered as
an optimum value. The study revealed that the water holding capacity of all the soils in the old
~ as well as young alluvial fan is low to very low. ‘The piedmont plain covering Sanalzai, Sakhul,
. and Amch areas has very low to low plant avaitable water ranging from 2 to 4 cm of water in
" the upper 75 cm profile depth. The low plant available water is due to their coarse texture. The
water holding capacity of most deep soil is high to very high. The Arambi, Bostan, Jigda, Kad
Kocha, Wali Dad, Bruwary, and Dara sites have optimum plant available water capacity.

Bulk Depsity

The clay and silty clay Az'am, Lajwar, and Pinakai soils have high bulk density, an averag'e'
value varying in the range of 1.6 to 1.66 g / cin3 . The Zard, Shomozai, and Barshore soils
- have bulk densily 1.42to 1.55 g/ cin3 . The Kaftari and Ghaza also have high bulk density. -

. Bulk density is an indicator of how well plant roots are able to extend into the soil. In general,
resistance to root penetranon is high with the combination of fine texture, high bulk dcnsﬂy and
" weak, massive, or plaly structure. Bulk density would be lower if structuml expression
increases. In (he aréa niost soils have bulk density ranging from 1.3 to 1.5 g cm-3-. In the
‘Murghi Kotal area in the clayey texture (Azam soil). The bulk density is around. I 2101 74 _
gfom. The silty clay loam porous soils in Dara, Khor Manda and Tirkha have bulk densily
ranging from 1.62 to 1.68 glcm3 which is stightly higher (1.60 g/cm3 normal) th.an normal.

Soil Colog

Soil calor is the most obvious and easily determined soil characteristic. ‘Although it has little
“direct influence on the fiinttidning of the seil, yet, one maj.r infer a great deal about a soil from
color. The color of most soils in the area falt in 10 YR, 7.S‘Y'R and 2.5YR hue. Thé soils in the
old alluvial fan usually have 7.5YR color which is red. ‘This color of the soil is gcnérally related
to un-hydrated iron oxide, although manganese dioxide and pénia‘lly hydrated iron oxide may
also con’lribl}té this color. Since un-hydrated iron oxide is relatively unstable under moist
conditions fed color indicate good drainage and good aeration. The red color also shows
intense weathering for considerable time. Gray color (2.5 Y hue) of the soils is caused by
several substances, mainly quariz, carbonates of lime and magnesivim and compounds of



ferrous ions (Jigda, Murghi Kotal area). A light gray color also indicates very low content of
organic matter and fron.

Mottling indicates cyclic fluctuation of water table in the profite. The distinct gray and yellow
mottles in Iskalkoo area show imperfectly drained condition while presence of mottling in
- Ghutia Shella arca indicates restricted drainage in the past,

Soil Organic Matter

The soils in the Balochistan area generally have low organic matter content except for those
which are moderate to fine tox(ure and are under irrigated cultivation. Majority of the soils have
organic matter content between 0.2 to 0.3%. The whole range of soil organic matter in the area
varied from 0.04 1o 0.69%. The soils in Sanzali and Aamch specia]ly have very low organic
mater {0.04 to 0.20%). Therefore, there is no soil granulation and the soils are sﬁbjcc{ to wind
crosion. The soils in the Murghi Kotal area have higher bulk density and workability problem
partly because of low organ'ic matter (0.3 to 0.4%}). As most soils in the area have sill loam
texture and low organtc matter conlent (0.4 to 0.6%), these are susceptlble to soil crusting
wlnch prontotes erosion and decreases infiltration.

'D.3.3.2  Chenical Properties
Soil pH

With few cxccpuons cxpl'\mablc in most cases, the soil’s ‘pll varics betwcen 8.0 and 8.2.
"\Ioue of the smlples had pH < 7.0 suggcslmg alkaline nature of the soils. Soil parent material - -
in atea is invariably calcareous. The soils in equilibrium with calcium carbonate should have
_pH valué of 8.2. Un-cultivated sites with some salt accomulation at the surface have slightly
greater pli than irrigatc’d counter patts. One of (Tirkha, Khora Manda, and Murgi Kotal are
“examples). The pll values greater than 8.2 indicates presence of excessive Na in the soil
sys{cm ]rngatcd sites had pil around 8.0.

' ;_ In the Ghutai Shella dam arca the site Gsl-4 at about 100 cm depth had pl{ around 7.1. The low

pH is due to specific chemistry of the soil. This has severe iron manganese moitling at that
depth.-In the paleo-pluvial climate oxidation reduction cycles and leaching of calcite has
resulted in lowering of plL. Except in uncultivated satine soils, pl at the sueface is onc or two
tenth of the unit less than the sub-susface horizons. Probably this phenomenon is due to
washing of salts with continuos low pH irrigation water. Only few soils had greatér pH at the
surface than the sub-surface.
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Blectrical Conductivity

A vast majorily of the soils are normal with respect to salinity hazard (US Salinity Laboratory
 Staff, 1954). The un-cultivated soils generally had greater ECe than that of their cultivated
counterparls even in the same vicinity. Inlight textured soils continuos irrigation has leached
down (he soluble salts resulting in low 1iCe. The Titkha site Trk-1 has ECe as high as 5.3
mS/cm. Similarly in Murghi Kotal area which receives no irrigation water has ECe elose to 6.5
mS/cm. The Mangi site Mgi-4 also has high ECe.

The soils of (he arca are mostly non saline < 2 m$ cm-1 or very slightly saline 2-4 mS em-1.
Very small area in Iskalku site 1, Tirkha site Trk 1, and Ghutai Shela Gsi 3 and Gs1 4 fall in the
range, Murghi Kotal Mgk | and Mgk 4 are slightly saline in somie parts of profile ECe 4 to 8
mS/em. This shows that salinity is not a severe problem in most of the surveyed area.

“Soluble Cations and Sedium Adsorption Ratio (SAR)

From the saturated paste extract, soluble cations, Na, K, Ca, and Mg were determined. Data of
the soluble cations are being presented in Annexure V. In majority of the scils Ca and Mg are
" the dominant cation in the soil solution, Ghutia Shella dam at site Gsl-3 and Gsl- 4 Murghl '
Kotal at sitc Mgk-1 and Mgk-2, and Mangi at sitc Mgi-4 have rclauvcly high Na in soil
solution. ' o ’ '

Sodium adsorption tatio was calculated from the soluble cations (US Salinity Laboratory Staff,
*1954). Majority of the soils have SAR value below. 15 suggesting that the soils have no hazard
of sodlum As in case of salinity; SAR is h:gh in those soils'which are presently not under
cultivation The sntes in the Pam area of Murghl Kotal, Mangl and Ghulia Shella have hlgh |
SAR. In some soils there is a combmanon of low ECe (<2 mS/cm) and high SAR (Tlrkha 2,
* for example). Such soils should not pose any hazard especially if they are of tight texture

Cation Bxchange Capacity (CEC)-

Cation exchange capacity of the soils varied with soil texture and a soil organic matter content.
The clay and silty clay Azim, Lajwar, and Panakai soils have CEC in the range of 10 1o 15
Cniol /kg $oil. The sandy loam Shamozai, especially those of occurring in un-irrigated
cultivated area have very low CEC. In these soils CEC generally ranged fiom 3 to 5 Cmol /kg
soil > The low CEC will result in depletion of plant nutrients due to croppmg as wcll lose -
lhrough leachmg with heavy irrigation. '

Cation exchange capacily increased toward the surface which dug to slightly greater organic
matter at the surface especially in the cultivated soils under irrigation. |
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The soils in all the dani sites are poor in total N. Total N ranged from < 0.001 to 0.1%. The
un-cultivated soils have extremely low total N. The irrigated soils under orchards, fodder, or
cash crops have greater total N than the similar soils in va-irrigated conditions. Total N
decreased with profile depth.

-Plant Available Phosphorus

The data revealed that majoritf of the soils have low to very low pla'ni available P. Majorily of

'the soils have <2 mg / kg soil plant available P. Few soils in the beneficiary area of Wali Dad,
Jigda, and Murghi Kotal dams have medium P feitility level. Plant available P decreased with
‘profile depth. |

Plant Available Micro-nutrients

" Critical values for AB:DTPA extractable soil Zn are <1 mg/liter Jow, 1-1.5 medium and >1.5
mgfliter high. Most of soil samples from irrigated areas of Wali Dad, Brewery, Tirkha, Bostan,
“and Arambi have m’edium'to high level of plant available Zn. There would not be any need of
Zu appllcailon Soils in the Ghutai Shella, Dara, Jigda, Iskalkco, Mangi, Amach and Kad
" Kocha are deficient in Zn. These soils are deficient in plant available Zn.

Critical value of 3'611 Cu are’'<0.2 mg/liter deficient, 0.3 to 0.5 mg/liter medium and >0.5
: mglhtcr high. The soils in the Ghutai Shella Tlrkha, Barshore, and Khora Manda area are
dcﬁcxent in Cu. Rest of the dam sites have moderate fo high level of plant available Cu,

Crit_ical value of soil AB-DTPA extractable Fe are <3 :il’gllilcr low,‘3 to 5 médium and 55
mgfliter 'High'.' The soils in the Ghutai Shella, Tirkha, Sanzali, Aranibi (Amb-2), Kad Kocha
(Kdk-2) are deficient in plant available Fe. Many other soils including thosc from Wali Dad,
Murgi Kotal, Dara, Jigda, Sakhol, Laghmgir dam sites have high level of plant avaitable Fe.

Criliqal value of plant available Mn are < 0.5 mg/liter low, 0.5 to 1.0 medium, and >1.0
111glliicr soil high. The Ghutai Shella site Gsl-4 has <0.5 mgllitér soil Mn indicating deficiency
of this element. Few sités in Arambi, Marium, and Iskalkoo have Mn deficiency. 1t is apparent
 that micro-nuirient recommendations should base on test value for speciﬁé site and it is difficult
‘to givé aily blanket recomimendation for micro-nufrient for these soils. Nevertheless N and P
deficiency is wide spread and 95% of the soils need fertilizer application containing N and P,
~ Soil analysis for K and B will complete the range of nutrient gellerally one should be conscious
about when dealing soils in the region.



D.4 LAND CAPABILITY CLASSIFICATION
D.4.1 Mecthod of Classification

Land capability classification is a method of grouping the soils of an area to show their ielative
suitability for sustained production of common agriculture crops, or for grazing or forestey. It
takes into account general agricultural use, but not special crops or the urban or industrial uses.

The classification outlined below is designed to suit the agricultural conditions of Pakistan. It
" is similar in basi¢ structure to the U.S. Soil Conservation Service Classification, U.S.D.A.
(1961), bat the definition of the classes has been modifted and the number of subclasses
extended to suil the conditions of Pakistan. Soils placed in the highest class (I) have the least
limitations for agriculture use and relatively little effort is required to produce high crap yields.
In successively lower ctasses there are increasingly severe limitations for agricultural use and
~increasingly greater efforl is required to produce high crop yields Soils in the fowest class are
unfit for agricultural use. - ' '

“Land cépability of the area was estimated with and without irrigation conditions. Land
capability class is shown as below; '

Class 1 Very good agricultural land

Class 11 ‘Good agricultural land’

CClassHI. 'Mddcralc agricultural land

“Class IV “Poot (margmal) agnculiural land
- Class vl B 'Lzmd wnth faic graﬂng or wood land polennal
" Class VIL * Land with poor grang or wood l_and potential

Class V111 Agriculturally unproductivé land

Class 1 has the least Hmitation for agricultural use, and relatively litile cffort is required to
© produce high yiclds of wide range of crops. The smlablllty decreases gradually in accordance
with mcre‘xse in class number. - Class IV is recognized as '\gnculturally unproductwc No
1rngauon is assumed in class VI to VIIL.- :

D.4.2 Qutline of Classification

‘Two levels of gencralization ate recognized; land capability class and land capability subclass.
The first and broadest grouping, land capability class, are identified by the Roman numerals 1
to V. The letters "ir" or "d" preceding the class number are indicated "irrigation” or "dry
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farming", respectively. The soils within each land class have timilations of about the same
degree. Class | has the least limitations for crop production. Class IV is considered unfit for
cconomie production of agricultural crops. The kinds of limitations may vary, however, within

cach class.

The land capability subclass is designated by small letters following the class number, which
shows soils having the same kinds of limitations for agricultural use. The following subclasses
- are recognized.

¢! Soils restricted in use due to erosion hazard or past erosion.

w:  Soils restricted in use due to excess water because of poor drainage, high water
table or overflow.,

§: Soils restricted in use due to limitations inherent in the soil profile such as
shallow soil depth, stoniness, slowly permeable layers or low moisture holding
capacity.

a: Soils restricted in use due to salinily and/or alkalinity.

c: Soils restricted in use due to unfavorable climale.

Class and Sub-class Description

The class and sub-class descriptions have been kept as specific as possible by restricting
' gehcra!i"zalion referring to conditions actually encountered in Pakistan. There are some specific
terms: The tefm traditional management means use of local seed and the traditional bullock-
~drawn country plow, a-low level of imanuring, inadequate cultural p.‘raclices,' absence of

drainage or flood conlrol, and prcscncc of irrigation (ﬁppllcablc in the sub-classes ‘ic’), The
© term ‘nodern management nnphes usc of an improved steel plow, use of good quahly seed,
and’ optitnum application of fertilizer,’ i in addition to plant protection, appropriate cultural
practices including soil conservation measures, local drainage and protection against sunoff
from the surrounding land. The term modern management may'bc used under irrigated of non-
irrigated conditions, as indicated by the prefix ‘i’ or ‘d’, respectively, used with the land
capability sub-class designation.

D43 Description of the Land Capability Classification

Class 1. ‘Very Good irrigable Jand

Soils in this class have little or minor limitations for crop production throughoul the year and
* have the widest range of agricultural use. This class occurs only as irrigated or irrigable land in
the survey area.
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Soils in this sub-class have no or only slight limitations for crop production
throughout the year and have the widest range of agricultural use. They are level
to very gently undulating, deep and well drained, have high water holding
capacity, and moderate to moderately slow permeability, These soils are easily
worked to good physical condition, favorable for the germination and growth of
plants. The surface texture is loany or silly. Lime concretions are not present in
such a quantity as to interfere with root penetration.

Under traditional management and with sufficient irrigation water these soils can
be used for crop production throughout the year and are at least moderately
productive. With modern management and with sufficient irrigation water they
ate capable of gwmg very high vields of a wide range of crops throughout the
year. .

Class II. Good irrigable land

* Soils in this class have moderate limitations for crop production throughout the year, or severe

limitations during one scason, or have a very limited range of suitable crops. This class only

occurs as irrigated or irrigable land in the arca. Soils in this class have minor limitations for

- crop production throughout the year, or moderate limitations for part of the year or a narrower

‘range of suitable crops than the soils in Class I. Remedial measures are easy to apply, or

R managemcnt adapted to the limitations casy to praclice.

The it ngatcd soils i in this class have one or moré of the following limitations: Modcrately rapld '

pcmlcablhly and a moderately low wate- hoIdmg capacity or slow permeability and short

- ‘periods of excessive wetness, or'a minor problem of workability and seedbed preparatlon‘

Minor surface salinity and alkali problem associated with low irrigation intensity may exist.

Cirlir

irlls.

The soils 'in' this sub-class are gently slopi nfg to gently undulating. The land has

- iiregular relief which creates hindrance in layout of irrigation system. The soils

arc deep, loamy of silty and have no or slight limitations for crop production

: throughout the year and have the widest range of agricultural usc. The extent of

the land is limited. These are presently well draived, mottled, have high watet
holding capacity and moderate penneablhty

With modern management and with sufficient irrigation water and special
irrigation techniques. The soils are capablc of produicing high ylclds of a wide
range of crops.

The smls in this sub-class have one or more of the following combnmhons of
" limitations. Medium textured to moderate depth over fine textured material, or |

medium texture alternating with fine textured steata, having fow pores and very

slow perieability, the subsoil becores salurated for a few days aller irrigation.

Fine textured topsoit making seedbed preparation difficult and hmmng the
choice of crops or requiring extra inter-tillage operations to maintain acration.
Modcmlely coarse texture; a higher perieability and lower water holding
capacity than soils in Class I; and medium or moderately fine texture and -
moderate depth over coarse textured matesial.

Under traditional management and with irrigation most of these soils are used
for high value crops (fruits and vegetables) as are soils in Class I, but crop
yiclds are lower or less cerfain. With sufficient irrigation water and undcr
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modern management, including local drainage and extra care in scedbed
preparation on clayey soils, or frequent and light irrigation’s on soils with a
refatively low water-holding capacity, the soils conld have the same productivity
and gencrally the same choice of ¢rops as soils in Class 1. Management costs
would, however, be higher,

Class I11._Moderate irrigable land

‘Soils in this class have severe limitations for crop production and may have very narrow range
of agricultural use. These limitations are mainly due to shortage of soil moisture because of
- their coarse texture and arid climate, which make crop production very hazardous.

* This class includes only irfigatcd or irrigable land in the survey area. Soils in this class have
“moderale limitations for crop production throughout the year or have a very limited range of

suitable crops. Part of the limitations can be removed at relatively high cost and require speciat
 management or selection of suitable crops for attaining high produclivily. |

- The irrigated soils in this class have the limitations of rapid permeability and low water-holding
capacily resulting in wasteful use of irrigation water.

“irdllw : : :
Soils in this subclass are nearly level, clayey and imperfectly drained. ‘The
constraints are seasonal high water table and clayey texture.
- Under traditional management the soils are used for restricted cropping and the
* - yield are moderate, With modern management, spccmlly, nieasures to lower
water table, the y:eld are close to ills,

irlils

‘Soils in this sub-class have rclatlvciy rapld permcablllly and low water-holdmg
capacity resulting in wasteful use of irrigation water, They are moderately. -
‘coarse textured and modcrately deep over coarse material. They may be slightly
saline in addition. '
Under teaditional management most of these soils are used for limited general -
cropping, as are many good nngaled soils. Crop yields are low and relatively
uncertain and a pait of the irrigation walter is lost through rapid percolation. Part
of this land is used at present for poor dry-farming or for poor grazing. With
modern management, including split application of fertilizers and judicious
application of irrigation water, this land could produce yields quite close to
those on geod land, but at a relatively high cost.

* Class 1V. Poor (marginal) agricalural land

- Land in this class dose not have a potential for agriculluré, grazing or forestry. Some parts
may neced afforestation or other measure to protect adjoining agricultural and, but this is not
expected to yicld econoinic returns of wood or other products. This class occurs under both

 irrigation and under dry-farming. Soils in this class have severe limitations for crop production
* and may have a very narcow range of suitable crops. -Improveménl to a high level of
| productivily may or may not be technically feasible. It would require prohnb:twciy high
expenditure for development or maintenance.
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“The irrigated soils in this class have a severe hazard due (o coarse texlure causing great waste of

irrigation water and/or thin root zones.

irlVs

ilVx

lec

Soils in sub-class axe level to very gently undulating loamy sands or sandy in

“texture with a shallow medium textured topsoil, have rapid perineability, and

low water-holding capacity. Under traditional manageiuent, part of this land
supports poor dry-land crops or poor grazing. Part of this Tand is used for
irrigated agriculture with great loss of water by scepage in the distribution

- system and on the land. The sub-class produces gencrally moderate crops at

high costs to the economy.

With modern and intchsive management involving high expenditure for tubewell
irrigation high yields of some special and high-valuc crops could be obtained.
Irrigation of this land for general agriculture use would not be cconomical, The
non-irrigated soils in this class have severe limitation due to arid climale.

The soils in this subclass are nearly level loamy and deep. Because of high wind
velocity, the sands from the high-lying close by terrace is deposited in the
cultivated arca. Presently, measure to controt wind erosion in the arca are
operative but still threat to standing crop is serious. :

Soils in this sub-class are level to very genlly undulatmg and sloping, mcdlum
to fine textured and occur in an arid climate. T heir overriding limitation is lack
of moisture and severe cold winter.

Under traditionial management this land is dry- -farmed to wheat in years of
favorable rainfall. In droughty years the land remains fallow and natural

' vegelation provide poor grazing for the livestock. The response to modemn:

management under dry-farming is expected to be low. With irrigation and
modern management, part of this land would produce two good crops and have

a rclalwcly wide choice of crops.

Claés VIL.: Land with a Poor Grazing or -Woodla_lid Potc;mial

Soils in this class do not havc a potentral for dry-farmmg but could produce poor grazmg for

part of the year or poor ﬁrcwood

Vils

| Vile

This sub-class comprises coarse textural soils with shallow medium topsoils
having very low water-holding capacity and very rapid permeability.
Traditionally, these soils have sparse vegetative cover of shrubs, grasses and
forbs, and are used for poor grazing by livestock. This land could continue to
produce poor grazing provided that modein managcment including planncd

-rotational grazing, is adopted.

- Soils in this sub- clas.s are: (a) level to very genlly uhdulating co'irSe to fine |

textured in the piedmont plains and (b) nearly level to gently sloping, gravely
loamto gravc!y clay loam in gravely fans aprons, and some subjacent gravely

-fans receive runoff water from the adjacent hills, thereby, increasing the

nioisture in the soil.

These soils are covered with sparce vegetation of shrubs with some grasses and
forbs of low forage value, and are used for grazing. The plants of better forage
value have been destrayed duc to overgeazing,
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Class_VIII_Agriculturally unprodugtive land

- This land could produce poor scasonal grazing with modern management inclu'ding
development of watering points for livestock, water harvesting by small check dams, and
rotational grazing.

Vil S : :
The area comprises of shifting sand dunes, gullicd land or silly severely

dissected land. This land is not fit for agricultural purposes but its improvement/
reclamation is necessarily to avoid further degradation of land.,

'D.5 'CROP SUITABILITY
- D.S.1 Oultline of Crop Suifability Classification

- Crop suitability classification is a method of rating soils in terms of their relative suitability for
the sustained production of specified crops. Sustained production does not necessary mean
that the same crop should be produced on the same pi¢ce of land year after yeaf. In most cases,

- the crop should be produced in rotation with other crops. The ratings are called crop suitability

* classes and range from Class 1 (S1) for the most suitable soils to Class 4 (NS) for the least

suitable. ' ' '

These fatings‘ are similar to tand capébilily classes, but two important differences should be
“noted. A crop suitabilily class is a rating for individual crops, whereas a land capability class is
“a rating for overall érop produciion. Moreover, a crop Siiilabilit_y rating takes into account only.
the most favorable season of the year for the soil-crop combination under consideration,
-whercas a land capability r{uing is based on the limitations of a soil for crop production

throughout the year. : ' :

Each soil has certain physical and chemical characteristics that affect its response 10

management and influence yields. For instance, soils best suited for cotton prodtiction are well

drained, medium tfcxlufed and fertile or responsive to fertilizer applications. Other crops such

as paddy has different requircinentsﬁ Therefore, soils in the same land capability class may be
dif fcfe'_nﬂy rated for crop suitability. | o

The soils are rated according to _tl_icir present condition or that expected to exist for the next ten
- ycars. or So'lnndé;_:raditiohal or modern management. Whenever capital improvemenls are
made, for examiple, by providing drainage or large scale irrigation, then a revised rating of crop
suitability will be nceded for the new situation. Similarly, éhanges may need to be made with
improvement in agricultural technology, for instance, the introduction of drought resistant
varictics of crops.



D.5.2 Definition of the Class
The four classes are defined as follows;

Class_! (S1) : well suited

Under traditional management, the crops grow welt and produce high yiélds. For the crops
under consideration, the soil has favorable physical, chemical and drainagc"charactcristiés; a
‘moderate or high fertility level; and is responsive to good management. Under modern
managenient, the crbps would produce high or véry high yields.

38 2 (S2) : moderat cly suited

Under traditional management, the crops produce moderate to poor yiclds or are subject to
occasional hazard of failure. For the crops under consideration, the soil has somewhat
unfavorable physical or drainage characteristics; a medium or low level fertility level. Under
moderi management, the crop yields would be mederately high. Except where climate ie_
- limiting, moderate expendllurc 1o overcome limitations and/or a rdatwely high mtens:ly of _

management would enable the crop to produce very high yickds. ‘ '

- Class 3 (S3) ¢ poorly suiled

“Under traditional 'managg;i\ent, the crops produce poor yields or would be subject to great

- hazard of failure * For the crops under considcralion,flhc soil has unfavorable ﬂi’ﬁil]ﬂg_ﬂ;;
unfavorable physical or chemical characteristics; low ferlile, not easy cbrrcctcd The response |
to management is generally low Intensive modern management together with major

“expenditure for dramagc, crosion control and/or cottection of unfavorable soil conditions -
would be required for the crops‘ to give moderate to hi gh yields. 'If the cliinate is unsuitable,

* high yields ¢an not be obtained. Generally, the crop must be considered as margm'il and is not

recommended for the sml under consndcraltou

Class 4 (NS) : not suited

Under traditional management, little production may beexpected from the crops. The soil has
severe physical, chemical or drainage limitations for the crops under considr;ralion O & SCVere
erosion hazard, Only wilh prohibitive expenditure foe major improvemcn'ls and under very :
intensive or special management, moderate or good crop yield could be expected in some cases.
This would be uneconoiicat.

Crop suitability classification of the soils in the Study Area is described in TABLE D.3.
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D.5.3 Crop Suitability Ralings

Although knowledge of the soil and cnvironmental requirements of some crops s still
incomplele, an estimate has been made of the switability of the soils of the area for a number of
‘common crops. The list of crops is not exhaustive and the ratings are not final. This
classification can be of value to agriculturists and economic planners in considering allernative
crops or cropping systems for a given area under changing economic conditions. The ratings
under irrigation and dry-farming are p.resenled in Table +++ by arranging various soil serics in
alphabetic order.

D.6 CHARACTERISTICS, POTENTIAL, PROBLEMS AND :
RECOMMENDATIONS FOR SOIL IMPROVEMENT OF THE
SOILS IN EACH BENEFICIARY AREA

D.6.1 Existing Dam - Sites
Khora Monda

‘The arca is gcnll.y siopiﬁg and terraced. It cbxhpriéeS of the soil mapping unit Zard, Shamozai
~ and Ghaza’s non-saline non-sodic variant. Zard is the dominant soil mapping unit and has very
~ deeply developed, well drained, silt loam soils. The Shamozai soil mapping wnil contains very
deep to moderately deep developed and well drained soil which overlies soil of similar
characteristics but comparatively of older age. j’l‘hc Ghaza, non-salitie, non-sodic variant has
very small extent, The soil is deeply dev cloped gypsnferous silty ctay loam. The ECe of the s0il
Cis2 mSIcm and pH rangmg from 7. ? 080 v

- Soils of these mappmg units are hlghly suscephble to surface cmsung because of low organic

matlcr and fine silt particles. Thercforc soil erosions, Specmlly shect croston, active in the areca.
" Close to stream, rill erosion is also present. Nutrient content of the soil is low. Small area is
occupicd by Ghaza's non-saline, non-sodic variant which has moderately slow permeability. It
poses slight workability and seedbed preparation problem. The rest of the area is well drained,
has modcraic permcability, and high water holding capaci.ly.

f' ']hc laud has a very: hlgh poten!!al for lmgaled agriculture (irf). The crop suitability
: .classmcalmn of the so:l is well suited suggcsung that all types of crops, vegetables and
‘orchards can be grown in the area. It has good ircigation suitabilily considering the features
i:‘nportaht' in design, construction, and management of irrigation systent. However, a small area
covered by Ghaza noh~saline, non-sodic variant may have problem in performance of irrigation
system,



Marium

The main soil mapping units are: man made soils and Taleri. The man-made soil material in the
valley is mostly transported from out side. However, the surrounding area comprises of
Jimestone’s with some shells and conglomerates.

The man-made material occurs mainly at the foot of the mountain on gently slopmg. terraced
area in a narrow valley. The transported material is (aken from developed soils. At places, it
contains silt loam texture and is deep. Presently, it is well drained, has moderate pcrmeab:hty
and high water holding capacity. Total plant available water in profile is limited by depth of bed
rock. The second place of observations contain clayey material underlain by gravel bed at about
60 cm depth. The soil is well to nioderately well drained, has moderate to modcratcly rapid
permeability, moderatcly high water holding capacity. The third point of observation is clayey
soil which has few to common motltes and water table at about 100 cm depth. Al the three sites
have silt loam soil at the plowing depth.

The first observation point has no limitation. It has high potential for irrigated cultivation (irI). |
According to crop suitability classification, it is well'suited soil (Class I) to all types of crops,
vegetables, and orchards. It also has good irrigation suitability. The séc'ond observation point is
moderately deep and has clayey material after plowing depth. It has a high potential (irIls) for
irrigated cultivation. It is well suited (Class I) to all types of crops and vegetables but
moderately well suited for orchards. It also has good irrigation suitability. The third
g observation point has water table at about 100 em depth. It has modcrate potcmial (irll“I\'v) for
irrigated cultivation. It is modcralely well suited for crop aid vegetable but poorly suited for
orchards Its irrigation suitability is modcrate if drainage is prov;ded :

The soit mapping unit Taleri occurs in _small patches surr01inded by chérCljf dissected alluvial
* fans. The soil has no limitation except being occurring in small scaltered pétches. The land has
very high potential under irdigation (irl) and marginal potential (d1Ve) under dry-Tarming.
‘Presently, there is no economical way to prowdc irrigation to Taleri area becausc of occurrence

“of suitable soil in small patches. ' '

Bostan

The area is gently sloping and terraced. it clompris‘cs of soil mapping' units Zard, S_hamozai', and
Chiltan soil series. The Chiltan soil mapping unit occurs on youag alluvial fans. The surface is

slightly dissected and is gravelly with some stones. The soils are shallow to moderately deep
over gravels. Due to liimited soil depth, gravelly nature of the soil, having moderately rapid to
rapid permeability, low water holding capacity, and somewhat excessive drainage, the Chiltan
is not suilable for arable cultivation. '



The soils of the Zard and Shamozai soil mapping units are very decp and well drained. Both the
soils have moderate permeability and high water holding capacity. Because of low organic
matter and fine silt particles, these mapping unils are highly susceptible to sutface crusting.
‘Therefore, sheet erosion is active in the area. Close to lora rill erosion is also present. Due to
traditional method of cultivation nutrient deficiency is present in the soils. Small areas close to
lora has Shamozai soil overlying a stratificd clayey material from the red clay, silt, and
sandstone's parent material.

The Bostan area is moderately well drained and has moderately slow permieability. Major parl

“of the cultivated area has very high potential {irl) for irrigated crops, vegetables, and orchards.
It is well suited to all types of crops and orchard according to crop suitability classification. The
area has no problem in design; construction, management, and performance of irrigalion'
system. ' ' '

Tirkha

The area 'compriscs of soil mapping units Barshore, Barshore moderately fine variant and
Pishine. The Barshore moderately finc variant occupies somewhat depressional area near Killi
- Mandan and Yaroo. Barshore soil mapping unit occupies piedmont plain which is nearly level
near Haderzai. The soil mapping unilt Pishine occupies gently undulating area dissected by
- small torréntial streams. It occupies area around Chimnéy near Yaroo village. |

The soils ar¢ developed in the parent material which is derived from red clay, silt, conglomerate |

and sandstone occurring as bad land in 'thf_: area. The salt on sdrfaé_c in the uncultivated parts

-~ aid in bad land show that ECe will be close 1o 4 and may be somewhat high. The Barshore soil
nmppiné unit is well dréihed, has moderate permeabilily and higﬁ water holding capacity. The

| Barshoré noderately fine variant has somewhat restricted drainage. The land in these units has

 very high potential (ifI} to high potential (irlls) under irrigation. It is well suited to all types of

ciops, vegetables, and orchards.

The land occupied by Pishine soil mapping unit has poor to marginal potential under irrigated
~ - cultivation because of modcrately coarse (éxlure, somewhat excessive drainage, moderately
rapi'd- permeability, and moderately low water holding cap‘acily.' Furthermore, irrigated
cultivation will be problcmalic because of geatly undulating landscape as well.

Amach

The arca comprises of soil mapping unit Chottak, Zard, and Pringabad coarse and Pringabad
moderately coarse variants.



The soil mapping unit Choltak comprises of deep / very fine sandy loam soils having common
lime specks and few medium and coarse lime concretion. The mapping unit occupics elevated,
severely dissected uncven surface. Karaze water cannot be used for irrigation because of land
scape position. The land has a poor grazing potential {class VlIc). Rotational grazing and
reseeding of forage species improve rangeland condition and check further erosion.

The Pringabad coarse variant occurs around Killi Akhana area, Presently it is level and under
dry farming. The soil has rapid permeability, very low water holding capacity, and is
excessively drained. The land has a poor to marginal potential for irrigated agriculture (irlVs).
Trrigation of the area is not recommended due to limited water resources. |

Pringabad moderately ¢oarse variant 0&0\1pics gcntly undulating atea around the village
Shamsabad. The soil has rapid permeability, high infiltration rate, and low moisture holding

capacily. The area is spotted with sand dunes. The land has a high potential (irlls) under
irrigated cultivation. Presently lhe area js subject to severe wind erosion. Trrigation is difficult
due to land scape posmon '

~ The Pringabad Séi! mapping unit occur on high clevated terraces as well as lower terraces. The
" higher terrace is dotted with sand dunes and is presently being used for cultivation of dry-
© farimed crops such as wheat and watermelon. Part of the Pringabad is being used as grazing
" land which is subject to severe wind erosion. The lower terrace is under irrigated cultivation.
| This part of the land has very high polential u’ndcr'irrigélcd cultivation (irI). It is well suited to
all types of crops, vegetables, and orchards. However, irrigation requirement will be hngh
~ Frequent but llght irrigation may. be cfﬁc:em and useful. ‘

The Zard so_il mapping unit occurs in the lowest terrace. The area is under irrigation and the
tand has a very high potential wnder irrigated cultivation (D). Teis well suited to all types of
crops, vegetables, and orchards. There is no problem in construction, design, iind maintenance
of irrigation system. '

Gorpad

“Thie land comprises of soil mapping unils Toba loam variani and Injira and Hathiari, The soil
mapping unit Toba loam variant occupies convex position in the 'géntly'undulél_iné old alluvial
fans which are dissected by sireams. The Injra mai)pilig unit occupies gently undulating alluvial
fans which are at lower terrace than ofd alluvia) fans. ‘The alluvial fans are also dissceted by
streams, The land has gravely surface with some stones. Presently, it is bcing used as
rangeland.

Toba loam variant is gravely loam overlying pravel bed within 30 to 80 cm depth. It contains
lime concretion zone after 20 cm depth. The lime content is about 20 to 30%. The Toba soils



are somewhat excessively drained, have moderately rapid permeability, and low water holding
capacity. The organic matter content is' 0.1 to 0.3%. The Injra soil mapping unit is similar to
above soil mapping unit except that it does not contain lime concrelion zone. The land has poor
grazing potential (VIIc).

The soil mapping unit Ilathiari is deep silt loam and very fine sandy loam. The soil has no
physical or chemical constraints. Due to traditional cultivation without fertilizer, nutrient
deficiency occurs in the area. The soil is well drained and has moderate permeability and
moderate water holding capécily;The lahd has a high potential under irrigated cultivation (irl).
" It is well suited to all types of crops, vegetables and orchards. There is no problem in design,
construction and maintenance of irrigation system. Presently, it is under dry-farming for wheat
only.

Laghmgir

The area comprises of soil mapping unit Zard and Shamozai, The area is generally nearly level
and is under irrigation. '

The soil mapping unit‘Z‘ard comprises of deep, deeply developed silt loam and very fine sandy
loam. The soil mapping unit Shamozai occurs close to gullied area or piedmont alluvial fan
apron and thercfore may contain gravel bed at 90 to 100 cm depth. The soil being developed

from limestone contains fine silt and clay. It contains 0.2 to 0.5% organic matter and is
| therefore susceptible to surface crusting. Nutrient deficiency generally exists because of low
input of cheimical fertilizer and low organic matter. The area is deficient in plant available N and
p. _

The land has @ very high potential under irrigation (irl). It is well suited to all types of Crops,
vegetables and orchards. There is no problem in construction, design, and maintenance of
rcigation systemn. '

D.6.2  Proposed Dam Sites
B_n;wc:[x

The area _cmﬁprises of young alluvial fans and piedmont plains. The alluvial fans are formed of
‘_ ~ gravelly and stony mountain out-washes deposited by torrential streams.” At places, land is

 elevated than the adjacent piedmont plains. Fhe soil mapping unitin the alluvial fan is Chiltan.
The alluvial fan is slightly to severely dissected by present streams and by human induced
activities such as construction of road. Because of gravelly nature of the Chiltan soil, severe



erosion, and uncven surface, it is not suitable for crop cultivation. Palatable forage plants in the
arca have depleted due to high grazing pressure.

The piedmont plain comprises of the Zard soil mapping unit. Because of low organic matter
and fine silt particles the soit is highly susceptible to soil crusting close to the Jora.

Dominant part of the Brewery arca has a high potential under irrigated cultivation, The soils
have crop suitability rating Class-I, well suited, for all types of crops, vegetables, and orchard.
~Fhe ircigation suitability of the soil is good.

‘To enhance soil organic matter green manuring, addition of FYM, and plowing of crop
residues are useful. High vield could be obtained on sustainable basis with modern
- management and balanced doze of featilizer.

* Ghutai Shela

The aréa comprises of young ailuvial fans and piedmont plains. It has been disturbed due to -
- human activities which include expansion of constructed area and harvesﬁng of orchard close -
to air force residential area. The alluvial fans comprise of three soil mapping units namely
© Chiltan, Shamozai and Shamozai (mottted) variant. The Chiltan soil mapping unit in the alluvial
fan has no potential for arable cultivation due to gravelly nature, undulalmg topography and
moderate depth to gravel bed. It has a poor grazing potential, ‘

* The piedntont plain in Ghutai Shela comprises of Shamozai and Shamozai mottled variants soil
* mapping units. Shamozai soil mapping unit contains some area where loamy sands occur after
© 110 ¢ Shamozai mottled variant occurs al comparatively higher clevation. Presently, it is well
dramed T he forination of y¢! lowish brown and gray mottled lhroughom the profile indicates
past restricted drainage. In addition to macro-nutrient deficiency, the soil imay be deficient in
iron and manganese 25 indicated by the field observation. Some parts of the unit contain sandy
loam at about 60 cm depth which prohibil their suitability for deep rooted creps.

Major part of the area has a high potential; while some parl has moderately to high potential

under irrigated cultivation, The former area is well suited while the later moderately well suited .

according to crop suilabitity classification. The irrigation'suilabilily of the arca is m_odc'ratc to
~ high because of human influence and differential elevation of land. '

WaliDad

The area comprises of young alluvial fans and piedmont plains. The alluvial fans are formed of
gravelly and stony mountain out-washes deposited by the torrential streans. The alluvial fans
have coalesced to form an apron of 2 to 4 km widih. Close to mountain the surface is stony
and gravelly. In the alluvial fan, gravelly loam having gravel bed occurs at a depth of 40 to 70
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cm. Surface is gravelly with some stones. The infiltration rate of the soil is very high and water
holding capacity very low {Chiltan soil mapping unit). The atea being dissccled has gently
undulating topography. The Chiltan has no potential for cultivation of crops but has poor
potential as grazing land.

The piedmont plain in the Wali Dad area contain Zard, Shamozai, Satiab, Quetta, and Sariab
soil mapping units. Major part of the area has surface crusting problem due to low organic
matter and fine silt particles. Because of traditional soil management nutrient deficiency is
cvident. Smalt areas close to fora have rill erosion and 'palchy salinity on the surface.

- The major soils in the plcdmont plain have a very high potential (ir]) under uﬂgatlon The crop
suitability for all types of crops, vegetables and orchards is Cass-1, ‘well suited. Considering
the features important in design and management the irrigation suitability is also good.

To build up organic matter content of the sutface soit green manuring, addition of farm yard
manure, and plowing of crop residues arc recommended. Balanced dose based only on soil
analysis will enhance the yield.

- Dara

- The cultlvatcd area is gemly slopmg to ncarly level and compnses of soil mapping umls

Lajwar, Sariab, Quetta and Shamozai. The soil mapping unit Lajwar occurs in slightly
_ dcprcssmnal area having locally somewhat restricted dramage ‘The soil is very deep, gray (2.5
Y hue) silty clay loam. Near wliage Sarghazai, it over lies gravel bed with 70 to 100 cm deplh
“The soil has slight workability and’ seed bed preparauon problem. Tt has high to modcratcly
: hlgh waler holdmg capacity anc! is well o 111oderatcly well draisied.

: Thc soil 1mppmg unit Sariab occurs close to the apron of the fans in level to gently slopmg '
piedmont plains. The soil is deep, moderately deep developed, has few scattered gravels in the
profile and is medium textured, The soil permeability is moderately rapid and wates holding
capacify is moderate to high. The Shfnnozal and Queltta soil mappmg units havc no physical or
cheinical soil problenw '

‘l‘he'cenlral part of lhc Jand has a very high to high potential for irrigated crops, vegetables and
orchards. According to crop suitability classification the area is well to moderately well suited.
There is also no land and soil problem in major paxt of the arca for design, construction, and
" maintenance of irrigali()n systein. o '

B Murgi Kotal

The area comprises of young alluvial fans, piedmont plains, and basins/playas. Soil parent
material is mainly from timestoné but ¢lose to fora limestone is intermixed or overlies the red
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clays, silt, sandstone's and conglonierates. The area comprises of soil mapping uaits: Chiltan,
Shamozai, Lajwar, and Azim.

The soit mapping unit Chiltan occupies young alluvial fan which gradually merge with the
piedmont plain. The alluvial fan is stightly dissected and has gravelly loam soil extending to 40
to 70 ¢m depth lying over gravel beds.

The plcdmont plain maml} contains Shamozai and Lajwar soit mapping units. The Shamozai
soil mappmg unit occupics areas close to pncdmont basin/playas, therefore, it usually ovcrhcc
clayey material within 40 to 60 cm depth. This may result in restricted rooting depth and
perched water table condition. Lajwar sotl mapping unit occupies skightly depressional arcas in
the picdmont plains. The sub-soil is, therefore, geayish in color.

The piedmont basin/playas is dominated by the Azim soil mapping unit. The soil is very hard,
dense, very slow permeability and collects runoff resulting in pounding during rainy season.
The cxternal drainage is a problem, '

The land i m the young alluvial fan has poor grazing potcntlal and is not fit for arable cultivation
" because of gravel and stoncs in the surface, “high’ infiltration rate, and low water holding
capacity. The tand in the piedmont plain has good potential for irrigated crops. It has'a well
siled to moderately well suited crop suitabilily ratings. The irrigation suitability is good. The
land i in the pledmonl basin playas has high polc:mal under irrigation and poor potential under
dry- farmmg It is moderately suited for crops and marginally suited for orchard according to. -
*“crop suitabilily classification. The irrigation suilability is marginal to moderate.

- Kach

 The bcneflcmry area comams thc soil’ mappmg units Shabaq and Chiltan. l‘hc Shab'iq soil
mapping unit-occurs at higher terrace and occupies nearly level to sloping parts in the
undulating to gently undulating landscape. The Chiltan soil mappmg unit occuplcs lower terrace
and covering nearly level to gently sloping parts.

The Shabaq soil nlapping unit iﬁainly comprises of moderately deep, gravelly clay: loam
overlying gravel beds. Some paris have gravel bed within 50 ¢cm depth while some other patts
have loamy sand within 50 to 70 cm depth. The soils are somewhat excessively to cxcesswcly
drained. These soils have moderately rapid permeabilily and low to very low waler hotding "
capacity, About 30% lime exists in the B horizon at about 20 to 40 cm depth in the form of linie
soft limé-specks. The surface contain many gravels and few to common stones.

The Chiltan soit mapping unit occupies tower terrace. The soil is moderately deep, gravelly
Toam having gravel bed undeineath. The soil does not contain lime-speck. At places gravel bed



occurs within S0 cm depth. The soit has almost the same limitations as the soil mapping unit
Shabag. '

Because of the gravelly nature of the soil, landscape position, severe erosion, and uneven
surface terrain, an economical irrigation is problematic. 1t is therefore, not recommended for
irmigated or dry-farmed arable cultivation. Presently, the soil has poor grazing potential (VIIc),
The grazing potential could be increased by planned rotational grazing, construction of dykes
for water, development of watering points, use of cheap rock phiosphate, and re-secding.
B According to crop suitabilily classification and considering criteria for irrigation, the area falls
int class “not suited”.

ligda

The area comprises of soil mapping unit Pinakai and Pinakai gray variant. The area is dissecled
- by torrential streatns. The gravel bed occurs within 40 (o 100 cm depth at some places close to
streams or near the apron of the alluvial fan. The area is vnder irrigation for cultivation of all
types of crops, vegetables, and orchards. At few places salts are visible on the surface.

~Pinakai soil is deep, well drained, has moderate permeability and high water holding capacity.
The soil has no physico-chemical problems. However, because of intensive cultivation,
* nutrient déﬁcien'cy occuis in the area. The ECe may be close to 3 to 4 mS/cm at surface where

S'llts are visible. The land has a very high poténtial for irrigated orchards. Pmakal gray variant
s sumlar in all rcspecl to Pinakai except that its color is in 2.5Y hue.

: Thc land with gravel bcd withir 50 to lOO cm depth has hlgh potential (ulls) undet lmgatcd
: crop cultivation. These are well suited to all types of crops and vegetables but moderately well
suited for orchards. At few places gravel beds oceur within' 30 lo 50 cm depth or have over
wash of gravels (about 20 cm). The area which have overwash are not stilable for cultivation
of cereal crops and vegetables. :

Sanzali

The arca ccmpriscs of gently undulating landforms which have been dissected by torrential
streams, It contains loamy sand at the surface which is subject to wind efosion. Guily and rill
“erosion is also present.

““The Sanazali area com’priscs of the soil mapping unit Pishine which usually has loamy sand at
" the surface and sandy Joanv/fine sandy loam upto 60 to 80 cm depth. Tt overlies either gravel
- bed or stratified coarse and moderately coarse texture material. The soil is somewhat

excessively to excessively drained, has moderately rapid to rapid permeability and moderately



low to low water holding capacity. The land has poor/imarginal potential under irrigated
cultivation. It is poorly suited for crops, vegetables, and orchards except for melons.

Presently, it is being used for cultivation of wheat under dry-farming or as grazing land.
Because of landscape position, and poor potential, it is not recommended for irrigated
cultivation. In order to check wind erosion, it should be developed as rangeland.

Atambi

The area occurs in small patches along the stream and at the foot of mountain in level to very
gently undulating piedmont plain. It is located around Zarded, Adosh, Silad, Babe, Killi
Kamran and Killi Fardous. The main soil mapping units are Pinakai and Lajwar.

The soil mapping unit Pinakai consists of very deep, deeply developed, medium textured soils. -
Small area is moderately deep and has gravel bed within 70 to 100 cm depth, The area around
village Silad is mainly of Lajwar soil mapping unit. The soil is grayish and may contain distinct -
yellowish brown mottles. Its present drainage is well but in past had some restricted drainage.

Major land arca has very high potential for irrigated cultivation (irl). It is weil suited to ali

crops, vegetables and orchard. Irrigation suitability is good, except, that it occurs in small

*patches on both sides of the stream which may require special design and proper care in
maintenance. '

* Sakhol

- The area comprises of the soil mapping units Pringabad and Shabaq. It accupies mainly lower
terrace and is under irrigation. ' o | |

‘Pringabad soil mapping unit consists of deep, very fine sandy loam soils, The soil has the
lowest organic matter content rangihg from 0.04 to 0.06% and is subject to great hazard of
wind erosion. Part of the area is being stabilized by soil conservation department. The soil is
well (o some what cxcc"sschly drained, has moderate te moderately rapid permeability and
‘moderately low water hotding capacity. The land has high potential (irl) under 1rr1gatlon Itis
well suiled to all types of crops, vegelables, and orchards. ' ‘

The area occupied by the Shabaq soil mapping is of minor extent and accurs near Killi
Reolkhani on the leveled altuvial fan. The upper 26 cin of soil unit is loam iithout many grafel_s’
which makes il suitable for cultivation of crops, vegetables, and orchards. The lower soils is
gravelly loam having common lime speck and moderate permeability and low water holding
capacily (< 3 cn/ 75 em). The soil has high potential (irlls} under irrigated cultivation, Water
requirement will be high. Therefore frequent but light irrigation is recominended.



Mangi

The land comprises of soil mapping units Kaftari and Patkai. The soil mapping unit Patkai
occupies gently sloping to sloping areas in the young alluvial fans while Kaftari soil mapping
unit occupies nearly level to gently sloping piedmont plains at the end of apron of fans. The soil
mapping unit Kaftari is cultivated and terraced.

Patkai soil mapping unit comprises of gravely loam, having shaltow depth to gravel bed. It has
gravely and stony surface. The soil is excessively drained and has high intake rate and very low
water holding capacity. The land is not suitable for arable cultivation or plantélion of orchards.
“Tthas a poor grazing potential (Vlic). |

" The soil mapping unit Kaflari is moderately deep over gravel bed or coarse texture inaterial
within 80 to 100 cm depth or modcraiely deep developcd silt loam and very fine sandy loams.
The soil has no physical or chemical constraints exéept shallow depth which may be a problem
for orchards. The ECe is expected to be 3 to 4 msfem in major part. It has low oM content, soil
has salinity and high SAR patch. Nutrient deficiency occurs in the area because of continuos
cultivation witheut fertilizer input. Kaftari is deficient in N, P, Zn, and Fe. The soil is well to
somewhat excessively drained. Its permeability is moderate to moderately rapid and waler
* holding capacity moderately high to high. The land has a high potential under irrigated
agriculture. 1t is well suited to all typcé of crops and vegetables but moderately suited to
orchards in some parts. There is rio problem in the design, construction and maintenance of
'irrigation_systcin in this part. | ' o

Kad Kocha - - i o

‘The land comprises of soit mapping unit Shamozai and Zard. _Boih soil mapping units o¢cupy
nearly level picdmo_m plain, The tand usually contain gravel l:iyer or a coarse lextured material
within 100 to 150 cin depth. Presently the area is under cultivation for cereal crops, vegetables,
and orchards.

The soil mapphmg unit Zard comprises of, decply developed silt loams and very fine sandy

loams overlying loamy sand or gravel layer within 140 to 150 cm depth. The soil is well

drained, has moderate permeability, and moderate to high water holding capacity 18 to 14 cm /

75 ¢, The soil mapping unit Shamozai comprises of, moderately deep devetoped sill loams -
~and veiy fine sandy loams overlying gravel layers or a coarse texture material within 100 and
120 e depth. The soil is well drained, has moderate to moderately rapid permeability, and

moderately high water holding capacity. Both the soil mapping units are susceptible to surface
“crusting because of low organic matter (0.2 to 0.4%).



The land has a very high potential under irrigated cultivation (irl). Tt is well suited to all types of .
crops, vegetables and orchards. There is no problem in coistruction, design, and maintenance
of irrigation system.

Iskalkoo

The arca comprises of a small valley. At the entrance it has been dissected by stream and the
area is moderately well to imperfectly drained. In the central part of the valley it has gravel beds
within a depth of 100 to 120 cm. Thc area comprises of the soil mapping unit Sariab and
Shamozai.

-Shamozai soil mapping unit overlies silty clay or silty clay loam which have gray and yellowish

- brown distinct mottles, The area has somewhat restricted drainage has moderately slow
permeabilily and moderate water holding capacity. Shamozai in Iskalku area is deficient in N,
P, and Fe. Laund has high potential under ircigated cultivation. [t is well suited to all types of
crops and vegetables but moderately suvited for orchards.

~ Sariab soil mapping unit has gravel bed within 100 to 120 ¢m depth. The soils are well to
- somewhat excessively drained, have moderate to lildderalely rapid perme‘abi.liiy and modcréite]y :
| hi'gh water holding capacity. The land has very high potential for irrigated cultivation. It is well
suited for all type of crops and vegetables, however, it may have some problem for planlanon -
‘of orchards duc to shallow profile dcpth cspec;ally near the alluvial fan.
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Name of Dam

Pit No./Bore No
Name of soil series
Location

Name of Village
Land use { vegelation
Tepography
Physiography
Moisture

Parcant material
- Profile drainags
"Permeatnbity

Water holding capacity
Erosien

Moisture

USDA Classification

- Horizon  Depth
Ap 0-12
Bwl 12-44
ﬁw2 : .44}96.
BC : | 96-.“2
ABb 112-122

Bwb 1'2-2-::4;2 |

SOIL PROFILE DESCRIPTION OF THE SELECTED SITES

Wali Dad
Pit: W1d-2 Bore: Wid-2

© Sariab

3006° S47"N; 6656'42.1"E
Shamozat, west of killi Shamozai in garden close to main electric line pole.
Irrigated apricot and apple orchard
Nearly level

Close to alluvial fan apron
Moist

Piedmont plain

Well drained

Moderate

High

Nill

Moist :

Typic Butrochrepts

Description

Dark grayish brown to brown (10YR 4/2.5) moist and pale brown (IOYR 6/3) dry;
very fine sandy loam / loam; massive; very slightly slicky, very slxghtly plastic, very
friable moist, slightly hard dry; few fine and common very fine pores; few gravely,
few stones also present; strongly calcareous; few common very fine roots; clear
snywooth boundary; pH 8.4,

Brown (10YR 4/3) moist and pale brown (10YR 6/3) dry; leam(-); very weak coarse
sub-angular blocky; very slightly sticky, very slightly plastic, very friable moist,
slightly hard dry; commeon fine ard very fine tubular pores; few fine and medium

scattercd gravel’s and few medium stoné also present; strongly calcareous; few

medium and coarse and commen fine and very fin¢ roots; clear smooth boundary; pH

82

Brown (I{)YR 4/3) moist and pale brown (10YR 6/3) dry. loam; very weak coarse
sub-angular blocky; very slightly sticky, very slightly plastic, very friable moist,

_ slightly hard dry; few medium, comimon finc and very finc tubular pores al places

and few finc and common fine tubular pores otherwise, few chargoat pieces; very few

. medium gravel's; strongly calcareous; few medium, common very fine roots at _
- places, and few finc and \uy finc roots through the profile; graduat smooth beundary;
- pH 8.0, :

Brown (10YR 4/3) moist and pale brown {10YR 6/3) dry; loam(-}; massive breaking
to very weak coarse and niedium sub-angular blocky; very slightly sticky, very
slightly plastic, very friable moist, very stightly hard dry; few fine (ubular pore; very
few medium scaltered gravel's present; strongly calearcous; common medium, few
coarse roots and cominon {ine rools; abtupt smooth boundary; pH 8.0

Brown to dark yellowish brown (10YR 4/3.5) moist and light yellowish brown
{I0YR 6/4) dry; very fine sandy loam(-}; massive breaking into single granular;
stightly sticky, stightly plastic, friable nioist, slightly hard dry; comimon very fine
tubular pores; light yellowish poltery picce strongly calcarcous; few medium and few
roots; abrupt smooth boundary pH 8.0

- Dark yellowish brown (IOYR 4/4) moisl and light yellownsh brown (IOYR 6/3) dr),
silt foam; weak fine and medium sub-angular blocky; slightly sticky, slightly plastic,
" friable moist, stightly hard dry; few fine, commeon medium, many very fine wbular

© pores; strongly calcaréohs; few coarse and fine roots; abrupt sinooth boundary; pH

- 8.0.



Name of Dam

Pit No. & Bore No
Naine of soil series
Location

Name of village
Physiography

Parent material
Topography

Land use f vegetation
Profile dratnage
Permeability

Water holding capacity
- Erosion

Moisture

USDA Classilication

Horizon  Depth
Ap 0-10
Bwl 10-21
- Bw2 21.79
BC 19107
Bub 107-132
C 132-145(+)

Brewery

Pit: Bry-2 Bote: B-13

Zard .

3003' 190" N; 6657 180"E

Dildar Killi, in a garden about 50 on the left hand side of the killi,
About 50 meter from tive apron of the alluvial fan
Piedmon! allovium from limestone

Gently slopping to slopping

Apple orchard

Well drained

Moderate

High

Nill

" Moist throughout

Typic Eutrochrepis

Description

Brown (10YR 4/3) meist and pale brown (10YR 6/3) moist; very ﬁne sandy loam
tending to silt loam) massive; very slightly sticky, very slightly plastic, very friable
moist; soft dry; few fine, common very fine tubular pores; steongly calearcous;
common medium and fine and many very fine roots in pockets; clear smooth
boundary;, pH 8.2.

Dark yellowish brown (o yellowish brown (10YR 4.5/4) moist and light yellowish -
brown (10YR 6/4) dry; silt loam; weak coarse sub-angular blocky; very slightly
sticky, very slightly plastic, very friable moist; slightly hard dry; few Fine and
medium, common very fife pores; few irrigation coating along the pores or ia sonte
pees; strongly calcareous; few fine and common very fine roots; clear smooth
boundary;; pH 8.0

Yellowish brown (10YR 5/4) moist and very pale browa (10YR 7/4) dry; silt loam
tending to very fine sandy loam; weak coarse sub-angular blocky structore; very
slighily sticky, very slightly plastic véry friable moist, soft dry; few fine and

" medium, common very fine tubular pores; strongly calcareous, few medium and
- coarse, common fine and very fine roots in pockets; abrup( smooth boundary; pH

8.0.

' Brown (10YR 5!3) moist and pale brown (iOYR 6!3) dry, very fmc ﬂandy loam

HIassive brgaking to véry weak angular blocky; shghtiy sticky, almast non p!as*n., .

- very friable moist; soft dry; very fine tubular pores; strongly calearcous; few mediom

and fine roots; one or two gravel's may be present; abrupt smooth boundary, pH 8.0

Yeltowish brown (10YR 4/4) moist and light yeltowish brown (IOYR 6/4) dry; silt

loany; weak coarse sub-angular blocky; slightly sticky, slightly plastic, friable moist;
slightly hard dry; few fine and medium, common very fine tabular pores; one of bwo
gravel’s might be present; strangly calearecus; few very fine roots; clear smooth
boundary,, pH 8.0.

: Bmwn to dark yellowxsh bmwn {10YR 4/3.5) moist and pale brown (IOYR 6/3) dry;
silt loam; madssive; slightly sticky, stightly plastic, friable moist, :

slightly to hard
dry; few fine tubular pores; strongly calcarcous; few very finc roots; pH 8.0.



Name of Dam

Pit No. & Bore No
Name of soil series
Location

Name of village
Physiography
Parent material
Topography

Land use / vegelation
Profilz deainage
Permeability

Water holding capacity

- Erosion
Moisture
USDA Classification
Horizon Depth
CAp 0-12
BA 12-38
: _Bwl 38.79
79-130+

Bw2

© Marium

Pit: Mrm-1 Bore: Mim-1

Man-made (material transported from outside)
3016' 11.8" N; 67,09 202" E

In the Karak valley

Gently slopping terraced area in the alluvial fan
Limestone and conglomerate

Terracing

Apple orchid

Welldrained

Moderate to moderately slow

" Bigh
“Nill

Moist

Description

Yellowish brown (LOYR 5/4) moist and light yellowish brown (10YR 6/4) dry, silt
loam; niassive breaking to fine granular; very slightly sticky, very slightly plastic,
very fdable moist; slightly hard dry; many coaise, few fine and medium (ubutar
pores; strongly calcareous; few medium, commeon fine and very fine roots; cleas
smooth boundary; pH 8.4.

Brown (10YR 5/3) dry and pale brown {10YR 6/3) dry; silt loam(+) /silty clay loam(-
Yiweak fine and medivm angular blocky; slightly sticky, plastic, friable moist,

“slightly hard diy; few coasse, common fine, and many very fine {sbular pores;

strongly calcareous; few coarse and medium, common fine and very fine roots; clear
smooth boundary; pH 8.2, .

" Dark yellowish brown (F0YR 4/4) dry and light yellowish brown (10YR 6/4} dry;

silt loam {+¥ silty clay boam(-}; weak finc and medivm sub-angular blocky; slightly

" sticky, plastic, friable moist, slightly hard dry; few medium, and comnion fine and
~ very fine tubular, fow medium and fine interstitial pores; strongly calcarcous; few

coarse and medium, commen fine and very fin¢ roots; gradual wavy boundary; pH
8.0

Yellow;sh browa (10YR 5/4) moist and light yellowish brown (10YR 6/4) dry. sm

" loam; weak to moderate coarse angular and sub-angular blacky; very shghlty sticky,

very stightly plashc ‘friable moist, slightly hard dry; few fine, many very fine and

- véry fine tubular and few medium and fine interstitial pores; strongly calcarcous; few
: i medium, common fine and very {ine roots; one or two gravel’s present; pH 8. 2



Name of Dam

Pit No. & Bore No
Name of soil serics
Location

Naime of village
Physiography
Pasrent material
Topography

Land use / vegetation

Profile drainage
Permeability

Water holding capacity

Erosion
Moisture

USDA Classification

Horizon Depth
A 09
BA 9-25
Bwk 25-56
BCk 56-80
¢ so1s0

Kach

Pit: Kele-1 Bore: K-43

Shabak

3015° 0447 N; 66 03" 1447 E _
About 15feet on the left side of the road from Quelta to Shabak.
Close to the apron of the fan.

Picdmont alluvium {rom limestone

Gently undulating.

" Unculiivated mainly wiltd bushes

Some what excessive 1o excessive

" Maoderately rapid

Low

Sheet and rill crosion visible, gully erosion alse present in the area.
Upper 68 cm dry then slightly moist :
Xerollic Camborthids

" Descriplion
. Brown/dark brown {7.5YR 4/4) moist and light brown {7.5YR 6/4) dry; gravely

loam; massive with some what platy structure; slightly sticky, slightly plastic; very

_ friable moist and hard diy, , few tubular and vesicular pores; strongly calcareous, few

fine roots; abrupt smooth boundary, pH 8.2

Brown {7.5YR 5/4 } racist and pink {7.5YR 14) dry; loam (+)/(clay loam - }; ﬁveak
coarse angular and sub-angular blocky, sticky, plastic, friable moist, hard dry,
common finc and many very fine pores; few medium fine and medium lime specks,

-strongly calcareous; few fing roots; clear smooth boundary; pH 8.0.

Brown (7.5YR 4/4) moist and light brown (7.5YR 6/4) dry; gravely loam{+)/gravely
clay loam (-); weak fice and medium sub-angular blocky structure; sticky, plastie,

_{riablé moist, hard dry; common fine and medium and many very fine tubular pores,

few distinct yellowish brown mottles, many medium lime specs; strongly calcareous;
few fine and medium roots scattered in the horizon; gradual wavy boundaty; pH 8.0.

Brown (7. SYR 4/4) moist and light brown (7. SYR G/4) dry; gravely clay loam; weak
medium and fine sub-angular blocky structure; sticky, plastic, friable moist, hard dry;
common fine and fubular porcs; strongly calcaréous; few fine and medium roots
scattered in the horizon; gradual wavy boundary, pH 8.0;

. Brown (7.5YR 5/4) moist and pink brown (7 5YR 7/4) dry; sandy loam with about

0% gravel in the horizon; imany very fine and medium but few coarse slones pn sent

" in the honzcm pores not visible; few fine scattered roots, pH 8.0.



Name of Dam

Pit ho & Bore no
Name of s0il series
Location

Name of village

Physiography

Parent material
Topography

I.and use f vegetation
Profile drainage
Permeability

Water holding capacity
Erosion

Moisture

USDA Classification

Herizon Depih
Ap. 09
Bwi . 942
- Bw’l 42.94
c ; .' 94-130+

Ghutai Shela

Pit; Gs1-3 Bore: B-31

Shamozai

3008 19.0" N7, 66 57" 18.0" E?

On the Quétta Smangli road close to the Air port check post, on the South-cast
at about 500 meters from the checkpost.

Terraced field

Piedmont alluvium from limestone

. Gently slopping to slopping piedmont plain

Close to the wheat crop ficld
Well drained

Moderate

Moderate

Slight sheet erosion

Dry

Typic Eutrochrept

Qgiumgm

“Yellowish brown {10YR 5/4) moist and tight yellowish brown (10YR 6.’4) dry; very

{ine sandy loam; massive; very shghl]y sticky, very slightly plastic, very friable
moist; soft dry; no pores: strongly calcarcous; few fine and medium roots; clear
smooth boundary; pH 8.2,

Dark yellowish brown to yellowish brown (10YR 4.5/4) dry and light yellowish
brown (10YR 6/4) dry; loam; weak coarse sub-angular blocky; slightly sticky, very
slightly plastic, very friable moist; soft dry; few fine and medium, common very fine

_tubular pores; strongly calcareous; few medlum and fine, comman very finc roots;
. gradual soteoth beundary; pH 8.2,

Ycllomsh brown (10YR 5/4) meist and light yellowish brown (10YR 6/4) dry;
loam; weak coarse sub-angutar blocky; slightly sticky, slightly plastic; very friable
moist, sofi dry; few finé and medivm tubular pores; strongly calcareous; few medium
lime specks; few fine gypsum crystals, few medivm and fine, COmnIOn very fine
roots; gradual smooth boundary pH 8.2

‘Yellownh brown (1DYR 5/4) moist and light yellowish brown (IOYR 6/4) dry;

sandy loam tending to loam; massive; very slightly sticky, very slighily plastic, very
friable moist, sol’l dry; strongly calcarcous; fc.w decayed and few very fme roots; pH

'82



Name of Dam

Pit No. & Bore No
Name of soif series
Location

Name of village
Physiography
Parent material
Topography

Land use / vegetation
Profife drainage
Permeability

Water holding capacity

Crosion
Moisture
USDA Classification

Horizon Depth
Ap 0-17

BA 17-31

Bw 31-59
Bwy 5'9.-’.'3 :
i3cy | '73-!03.
BC 103-121
CB 121-1:501- .

Khora Manda

Pit: Kmd-4 Bore: Kmd-6

Ghaza non saline non sodic variant
3013 186" N; 66,49 26.8'E

At the ¢nd of the link road from Haji Barkat (o siceam
Close to the stream in the lower terrace
Shale and lime stone

Terraced slopping area

Plowed field

Well drained

Moderate

High

Nill _

Up to 60 cm dry lower stightly moist
Typic Butrochrepls

Description

Browa lo yellowish brown (10YR 5/3.5) moist and pale brown (JOYR 6/3) dry; silt
loam, massive, stightly sticky, slightly plastic, friable moist; hard dry; few fine
common very fine tubular, common very fine vesicular pores; steongly calcarcous;
few fine and very finc roots; clear smooth boundary; pH 8.4,

Yellowish brown to dark yeltowish brown (10YR 4.5/4) moist and light ycllowish
brown {10Y R 6/4) dry; silt loam{+); weak coarse and medium sub-angular blocky;
slightly sticky, slightly plastic, friable moist, hard diy: common fine, many very fine
tubutar pores;; strongly calcareous; few very fine roofs; clear smogth boundary; pH
84. .

Dark )e!lowwh brown (10YR 4/4) moist and hghl yeilomch brown (10YR 6/4) dry.
silty clay loam; weak medium and fine sub-angutar blocky; sticky, plastic, friable
moist, hard dry; few medium, comson fine, many very fine, tubutar, few fin
interstitial pores; strongly calcarcous; common very [ine roots; clear smoolh

- boundary; pH 8.4.

© YeHowish brown 1o dark yeltowish brown (10YR 4.5/4) oist and light yellowish
~ browa (10YR 6/4) dry; silty clay loam; weak, medium and fine sub-angular blocky;-

sticky, plastic, frisble moist, hard dry; few fine, many very fine lubular pores;
strongly calcareous; common fine white salt specks probably of gypsumy; rasely very
finc roots; clear smooth boundary pH 8.4. :

o Ycl!ownh brown (10YR 5/4) moist and light yellowish brown (I0YR 6/4) dry. silt

loam(+)/silty clay loam {-); weak coarse angular and sub-angutar blocky; slightly
sticky; slightly plastic, very friable moist, slightly hard dry; few medivm and fine,
many very fine tubular pores; many very fine salt speeks, probably of gypsuny
strongly calcarcous; alimost no tools; clear smooth boundary; pH $.4.

_ Yellowish brown (10YR 574) moist and light yellowish brown (10YR 6/4) dry; silt

loam; weak coarse angular and sub-angular blocky; slightly sticky, slightly plastie,
friable moist, slightly hard dcy; few fice and common very fine tubular pores;
strongly calcarcous; alinost no roots; abrupt smooth boundary; pit 8.2

" Yellowish brown (I0YR 5/4) moist and very pale brown (10YR 7/4) dry; silt loam;
“massive and homogenize; slightly sticky, slightly plastic, {riable moist, stightly hard -
* dry; common fine and many very fi fine tubular pores; strongly calcareous; few \cry
“fine roots; pH 8.2.



Name of Dam

Pit No. & Bore No
Name of soil scries
Location

Name of village

" Phystography
Parent material
Topography
Land use / vegetation
Profile drainage
Permcability
Water holding capacily
Erotion
Moistuire -
USDA Classification

Horizon Depth
{\p 07
. BA 1-34
Bwl - 34-j6.6.
.=B\:v2 - 66-85
BC : 85121

¢ 121130+

Murghi Kotal

Fit: Mgk-1 Bore: B-33

Azam

3019 448" N; 6655 098" E _
On the right hand side of the Killi Shamulzai Kark road, after 100 m from KiHi
Shamulzai.

Edge of the playa

Piegmont alluvium from limestone

Piaya

Fellow rain-fed wheat field

Moderately wetl drained

Very slow

Moderate

Sheet and rill erosion

Profile dry throughout

Xerollic Camborthid (un-irrigated)

Description

Yellowish brown (10YR 5/4) moist and pale browa (10YR 6/3) dry; silt loam;
massive , slightly sticky, slightly plastic, very frtable moist; slightly hard dry;
common fing, and very finc (ubular, few fine vesicular pores; strongly calcareous;
common fine and very fine roots; clear smooth boundary; pH 8.2,

Brown (10YR 4/3) dry and pale brown (10YR 6/3) dry; silt loami(+); weak coarse sub
angular blocky; sticky, plastic, frizble moist; few medium, few fine and very finc
tubular, common finc interstitial dod vesicular poses; strongly calcareous; fow fine
and very fine roots, and one coarse reol; clear smooth boundary; pH 8.2.

‘Dark yellomsh brown (10YR 4/4) moist and light yellowish brown (10YR 6/4) dry;
‘silty clay; weak coarse columpar breaking to weak fine and medium sub-angular

blacky; very sticky, very plastic, {irm moist, very hard dry; common vety fine
tubular porcs; strongly calcareous; common very fin ine roots; clear smooth boundary;

- pH 8.2,

Yellowish brown (10YR 5/4) nioist and light yellowish brown {10YR 6/4) dry; silty
clay; weak medium and fine sub-angular blocky; very sticky, very plastic, firm

© moist, yery hard dry; few fine and commnion very fine tubular pores; strongly
“calcareous; common lime spccks few fine roots; clear smooth boundary; pH 8.0.

© Yeltowish brown' (lOYR 5/4) mmst and hght yellowish brown (10YR 6!4) dry. silty
" clay; very weak’ angular blocky; very sticky, plastic, finn moist; very hard dry;
- common very fine tubular pores; strongly calcarcous; ro roots; gradual smooth

boundary; pH 8.0

Brown (10YR 5/3) moist and pale brown (10YR 6/3) dry; silty clay; massive
breaking to very weak angular blocky; very sticky, plastic, firm moist; very hard dry;

commeon very fing lubular pores; strongly calcareous; no roots; pH 8.0



Name of Dam

Pit No. & Bore No
Name of soil series
Location

Name of village
Physiography

Parent material
Topography '
Land use / vegetation
Profile drainage
Peirmcability

Water holding capacity
"Erosion

Moisturc
USDA Classilication
Horizon Depth
‘Ap 0-12
BA 12-33
Bwi 33-34

- Bw2 84.122

' BC 122-145+

Murghi Kotal

Pit: Mgk-3 Bore: B-38

Lajwar

3020 119" N, 6656" 154" E _

Kilti Kateer, on the northern side of the Garden owned by Malik Abdullah.
Nearly lkevel playa

Piedmont alluviun from shale and sandstone

Margin of playa

Salt bushes

Presently well, previousty seems to be moderately to lmpetfeclly drained
Moderately slow

High

Sheet erosion active

Moist

9

I}eﬁgrlpllg}n

Brown (10YR 5/3) moist and pale brown (IOYR 6/3) dry; silt loam; massive,
slightly sticky, slightly plastic, very [riable moist; slightly hard dry; common fine,
and very fine tubular pores; strongly calcareous; few fine and common very fine
roots; clear smooth boundary; pH 8.2,

Yellowish brown (10YR 5/4) dry and light ycllomsh brown (IOYR 6/4) dry, silt
ioam; weak coarse sub angular blocky; slightly sticky, slightly plastic, very friable
moist, slightly hard dry; few fine, common very fine (ubular pores; strongly
calcartous few fine, common veiy fine roots; clear smooth boundary; pH 8. 2

Grayish brown (2.5Y 5£2) moist and Tight brownish brown (2.5YR 6/2) dry, sill
loam (+)/ silty clay loam (-); weak coarse, medium, and fine sub-angular blocky,
sticky, plastic, friable moist, slightly hard dry; common fine, few coarse and very
fine tubular pores; strongly calearcous; few medium and fine rools; gradual <moolh :
botindary, pH 8.4. :

Dark grayish brown (2.5Y 4/2) moist and light brownish gray (2.5YR 6/2) dry;
common fine and medium distinct yellowish brown (18YR 5/6) mottlcs; silly clay
loam; weak, coarse, medium sub-angular blocky: sticky, plastic, friablé moist, hard
dry; I [cw fine and many very fine iubnlar pores; strongly calcarcous; no reots; clear’
smooth boundary; pH 8.4, . : .

Dark grayish brown (2.5Y 4/2) moist and light yellomsh brov.n (2. SYR 6/2) dry.
common mediuth fine distinct yellowish brown motiles; silty clay loany; very weak
coarse angular blocky. many very fine and few fine (ubu)ar pores; stron gly calcareous;
no pores; pH 8.4,



Name of Dam

Pit No. & Bore No
Name of soil serics
Location

Name of village

Physiography

Parent material

Topography

- Land use / vegelation
Profile drainage
Permeability
Water holding capacity
Erosion

- Moisture
USDA Classification

‘Morizon  Depth
Ap 0-13
BA 1336
‘Bw 35.79
:sz_ 79-129

'BC 129-150

Bostan

Pit: Bsn-2 and Bore: Bsn-2

Zad

3025 312" N; 670025478
On the linked metaled road to Bostan, north-west corner of the village in Mr. A,
Jabbar’s orchid

Some what terraced ficld
Alluvium from limestone
Terracing

Apple orchard irigated

Well drained

Moderate

High

Nill

Through moist

Typic Eutrochrepts

BDesgription _

Brown (10Y R 4/3) moist and pale brown (10YR 6/3) dry; silt leam/very fine sandy
loam; massive, very slightly sticky, very slightly plastic, very friable moist; soft
dry; few medium and fine, and many very fine, few finc and medium, many very fine
whutar, and common fine vesicular pores; strongly calcareous; commeon medium and
coarse, many fine and very fine roots; clear smooth boundary; pH 8.2.

Yellowish brown (10YR 5/4) dry and light yellowish brown (7.5YR &/4) dry; silt
loam; weak coarse sub-angular btocky; very slightly sticky, very slightly plastic,
very friable moist, slightly hard dry; few medium common fine, and masy very fine
tubular pores; strongly calcareous; common fine and very fine roots; clear smooth
boundary; pH 8.2, '

Dark yellowish brown (10YR 4/4) moist and yellowish brown {10YR 5/4) dry; silt
loam(+); weak medium and fine sub-angular blocky, slightly sticky, slightly plastic,
very [ciable moist, slightly hard dry; common medium and fine and many very fine -

" tubular pores; strongly calearcous; commion fine and very fine roots; clear smooth

boundary; pH 8.2.

Yellowish brown EIOYR 5/4) moist and light )eildwmh brown (lOYR‘GM) dry silt
loam(+) / silty clay loam{(-}; weak, niedium and fine sub-angular blocky; sticky,

' plasllc very friable moist, slightly hard dry, few miedium, common fine, and many

very fine tubular pores, strongly calcarcous; few medium, conumon fine and very fine
rodts; clear smooth boundary; pli 8.2, :

Yelowish brown (IOYR 544) moist and light yelowish brown (J0YR 6/4) dy; silt
loam(+)} / silty clay loam(-) ; very weak coarse sub-angular and angular blocky;
sticky, plastic, very friable moist, slighily hard dry; common medium and fine, many
very fine tubular pores; strongly calcareous; few medium and common fine and very
fine roots; pH 8.2,



Name of Dam

Pit No. & Bore No
Name of soil series
Location

Name of village
Physiography

Parent material
Topogeaphy

Land use / vegetation
Profite drainage
Permeability

Water holding capacity
Frosion

Moisture -

USDA Classification

" Horizon .

Depth
Ap 0-12
Bw 1250
Bw2 5079
l:leb ?.9- 132 .

HC . 132:140+

Dara

Pit: Dra-4 Bore: B-?
Quella’Quetta

3017 105" N; 6658 456”18

Slightly depressional position.
Limzstone
Depression

- Fodder fickd

Well drained

Slow

High

Nili

Moist _

Typic Eutrochrept

Description

Brown (10YR 4/3) moist and pale brown (10YR 6/3) dry; sdl loam; massive,
slightly sticky, stightly plastic, very friable moist; soft dry; few coarse, common fing
and very fine tubolar pores; strongly calcareous; common medivm, and many very
fine roots; clear smooth boundary; pH 8.4.

Brown to dark yeliowish brown (10YR 4/3.5) moist and pale brown (7.5YR 6/3) dry;
silty clay loam; weak coarse sub angular blocky; slightly sticky, slightly plastic,
very friable moist, hard dry; common fine and very fine tubular pores; s{rongly
calcareous; few fine and medium roots are present close to A-horizon, otherwise ﬁnc
and very fine roots; gradual smooth boundary; pH 8.2.

‘Brown (10YR 4.5#3) moist and pale brown (10YR 6/3) dry; silty bl_ay_ loam; weak
coarse sub-angular blocky, sticky, plastic, very friable moist, hard dry; few medivm
and fine, many very fine tubular pores; strongly calcareous; few medium and fine,

commnion very fine roots; clear smooth boundary; pH 8.0.

Dark ye!iownsh brown (10YR 4/4) moist and light yellow:sh brown (IOYR 6!4) dry;
silty clay loam; weak, medium sub-angular blocky; sticky, piastic, very friable -
moist, hard dry; few medium and fine, many very fine tubular pores; slrongly
calcareous; few fine roots, gradual smooth boundary; pH 8.0.

 Yellowish brown {10YR 5!4) moist and very pale brown (lOYR 7?4) dry; loamy; .-

" massive, stightly sticky, stightly plastic, very friablé moist, slightly hard dey; few

* fine and common very fine tubular pores, strongly calcareous few very fine roots; pH
8.0, : .



Name of Dam

Pit No. & Bore No
Name of soil serics
Location

Name of village
Physiography

Parcnt material
Topography

Land usc / vegelation
Profile drainage
Permeability

Water holding capacity
Erasion

~ Moisture

- USDA Classification
Horizon ~ Depth
Ap 0-14
Bwl 14-58

Bw2  58-149

C . 149-154(+)

Agambi

Pit: Amb-2 Bore: Ainb-2

Pinakai

3048 448" N, 6650 134" E

In a village of Adosh in a garden of Haji Sunder khan
Nearly level area in a slopping piedmont plain
Shale and sand stone

Terracing

Apple orchard

Well drained

Moderate

High

Nill

Moist

Typic Eutrochrepts

Description

" Brown (10YR 5/3) moist and pale brown (10YR 6/3) dry; very fine sandy loam;

massive, very slightly sticky, very slightly plastic, very [riable moist; soft dry; few
medivm, common fine and very fine tubular, common fine vesicular pores; strongly

‘calcareous: one of Lo medium and coarse gravel’s may bo present; common mediom,

many fine and very fine roots; clear smooth boundary; pi 8.0.

Dark yellowish brown (10YR 4/4) dry and light yellowish brown (10YR 6/4) dry;
silt foam tending to very fine sandy loam; weak, medium and fine structure; very
slightly sticky, very stightly plastic, friable moist, slightly hard dry; few medium,
common fine and many very fing twbular poreés; strongly calcareous; one or two
coarse gravel's may be present; few medium, common fine and many very fine roots;
gradual smooth boundary; pii 8.0

Yeliowish browa (10YR 5/4) moist and light yellowish brown (10YR 6/4) dry; silt

~ loam tending ta very fine sandy loam; weak medium and fine sub-angular blocky, .

very slightly sticky, very slightly plastic, fiiable moist, slightly hard dry; few
medium and fine, common very tubular pores; strongly calcarcous; many fine and

© very fine roots; graduval smooth boundary; pH 8.0. - o

© Yellowish brown (10YR 5/4) moist and very pale brown (10YR 7/4) dry; very fine

sandy loam; massive breaking to veiy weak angular blocky; very slightly sticky, very

" slightly plastic, véry friable mois, slightly hard dry; few fine and very fine tubular -

pores, strongly calcareous; few fine and very fine roots, pH 8.0.



Name of Dam

Pit No. & Bore MNo
Nanie of soil series
Location

Nanic of viltage
Physiography

Parent material
Topography

Land use / vegetation
Profile drainage
Permeability

Water holding capacity
Moistuic

USDA Classification

Horizon Depth

Ap 0-13

BA 13-31

Bwk 31-82

é §2.99
1iBwb 99-110
nct e
}{ev) : 122_-1:35
MBwb  135-143
HIC :143-152(+) :

Tirkha

Pit: Trk-1 Bore: Trk-1

Barshore

3029' 09.8" N, 66, 56' 30.3" R
Nasozai, in the north west of the village at aboul 15 meter away from the houscs
Almost central part of the piedmont plain
Sandstone and shale

Nearly level with 0-1% slope

Rainfed wheat

Well drained

Moderate to moderately rapid

Moderate; Frosion: Nill

Dry throughout

Wluventic Camborthids

Description

Brown to dark yellowish brown (10YR 4/3.5) inoist and pa'le brown {I0YR 6/3) dry;
very fine sandy loam; massive, very slightly sticky, very slightly plastic, friable
moist; slightly hard dry; few line, common very fine pores; strongly calcareous;
many very fine roots; Clear. smooth boundary; pH 8.2

Daik yellowish brown (10YR 4/4) dry and light y¢llowish brown {10YR 6/4) dry;
loamy; very weak coarse angular and sub-angular blocky; slightly sticky, slightly
plastic, friable moist, slightly hard dry; few fine and comnion very finc tubular pores;
strongly calcareous; few fine and common very {ine roots; clear smoolh boundary; .
pH 8.2,

Brown (7.5YR 4/4) noist and pale brown (IOYR 6/3) dry; loam; weak coarse sub-
angular blocky, stightly sticky, slightly plastic, {riable moist, slightly hard dry;
conmon fine and many very fine lubular pores; strongly calcareous; close to BA one
charcoal piece present; common fine and very finé roots; abrupt smooth boundary; pH
8.0.

YeHowish brawn (10YR 5/4) moist and light yeltowish brown ( 10YR 6/4) dry;
loamy sand; single grain, homogenize; non sticky, noa plastic, loose moist; soft dry;’
potes not visible; strongly calcareous; few fine roots; abrupt smooth boundary. pH
8.0.

" Brown (7 SYR 4!4) moist and pale brown (l()YR 6!3) dry; toam (+); m‘ak coarse

angular blocky; slightly sticky, slightly plastic, fism moist, stightly hard dry;
common {ine, many very fine tub. pores; strongly ca!uan,ous few fine and very fine
roots; abrupt smooth boundary; pH 8.0.

- . Brown (I0YR 4/3) moist and pale brown (10YR 6/3) dry; coarse S'md single grain;
" non-sticky, non-plastic, loose moist, 1oose dry; poies not visible; strongly

calcarcous; nto rools; abrupt smooth boundaty; pH 8.0.
Yellowish brown (10YR 5/4) moist and light yellowish brown’ (lOYR 6/4) dry,

" loamy sand; single grain, homogenize; non sticky, non plastic, loose moist, soft dry;

pores not visible; strongly catearcous; few fine roots; abiupt smooth boundary; pH
8.0.

Brown (7.5YR 4/4) moist ang pale brown (10YR 6/3) dry; loam (+); weak, coarse
angular blocky; stightly sticky, slightly plastic, firm moist, slightly hard dry;
conunon fioe, many v. . ub pores; strongly calcarcois; few fine and very linc roots;

“abrupl smooth boundary; pH 8.0 .
Brown {10YR 4/3) moist and pale brown (10YR 6/3) dry, coarse sand; single gram
“non-sticky, non-plastic, loose meist, loose dry; pores not visible; slrongly .

calcareous; no roots; abrupt smooth boundary pH 8.0,



Narme of Dam Jigda
Pit No. & Bore No - Pit: Jgd-2 Bote: Jgd-2
Name of soit serics Pinakai

Location

3041 25.0°N; 67,07 47.9° B

Name of vitlage " Before killi Saidan in a garden of Hajt Abdullah

Physiography Terraced area aboul 200m from Nala

Parent material Shale and sandstone

Topography Tesracing

Land use / vegetation Apple orchard

Profile drainage Well drained

Permeability Moderate

Water holding capacity  High

Eroston Nil

Moisture Moist

- USDA Classification  * Fluvéntic Camborthids

Horizon *  Depth Description

Ap 0-11 Grayish brown to dark grayish brown (I0YR 4.5/2) moist and light brewnish gray
(10YR 672) dry; very fine sandy loam; massive, slightly sticky, slightly plastic, very
friable moist; soft dry few fine and medium tubular, many fine and very fine vascular

_pores; sirongly calcareous; few fine and very fine roots; cluster of fine roots at places;
clear smooth boundary; pil 8.0
" BA 11-37 Weak red (2.5YR $/2) dry and pale red (2.5YR 7/2) dry; silt loam (+); weak, coarse
sub-angular blocky; slightly sticky, plastic, very friable moist, slightly hard dry; few
fine, many very fine tubular pores, few charcoal pieces; strongly calcareous; feiv fine
and medivm, common very fine roots; clear smooth boundary; pH 8.0.

Bw . 372132 Weak 1ed 10 dusky red (2.5YR 4.5/4) moist and pale red brown {10YR 6/3) dry; very
fine sandy loam tending to silt loam; weak, medium and fine sub angular blocky,
slightly sticky, stightly plastic, very friable moist, soft dry; comuion fine many very
fine tubular pores; strongly calcareous; few medium, common fine and very fine
rools; clear sniooth boundary; pH 8.0. '

BC 132-150 Weak red (2.5YR 5/2) moist and pale red (2.5YR 7/2) dry; very finé sardy loam
kending (o sill loam; weak, coarse sub-angular blocky; slightly sticky, stightly
plastic, very friable moist, soft dry; few medium, common fine, many very {ine
tubular pores; strongly calcarcous; few fine, common very fine root; cléar smooth .
boundary; pH8.0, = o :

¢ Note: - 8alts arc visible at some places in the profile.



Name of Dam

Pit No. & Bore No
Namz of soil serics
Localion

Name of village

Physiography
Parent material
Topography
Land use / vegétation
Profile drainage
Permeability

~ Water holding capacity
Erosion

Moisture
USDA Classification
Horizon Depth
Ap o-11
BA 11-23
" Bw 23.42
S Cl - 42-89
c2 - 89-12
IBwb 102-116
ilCt _ 116-119
1Bwh 119.143
ct " 143-150
sticky,

Sanzalt

.Pit: Snz-1 Bore Snz-2

Pishin

3033 034" N; 6658 452" E

Close to the abundant airport strip and the Yaro - Pishin road about a kilometer from
crossection

level arca

Red ctay, silt, sandstone and conglomerates
Gently slopping piedmont plain

Ex-wheat, Booi, salt bushes, khush khaba wheat
Lixcessively drained

Moderate rapid to rapid

Low

Rill erosion and gully erosion

Dry

Typic Eutrochrept - Typic Camborihid

Description
Dark Yellowish brown (10YR 4/4) moist and very pale brown {10YR 714) dry;
loarhy sand; massive breaking to single grain, non sticky, non plastic, loosc moisl;

* very soft dry; strongly calcareous; few scattered fine and medium gravel’s and stones

on the surface; few very finc roots; clear smooth boundary; pH 8.2.

Yellowish brown {(10YR 5/5) with inclusion of brown (7.5 YR 5/4} moist and pale
brown and (10YR 6/3) and brown {7.5YR 6/4) dry; sandy loam; very weak angular
blocky; very slighily sticky, almost no plastic, very friable moist, soft dry; strongly
calcareous; one or two gravel’s, few fine lime specks; few very fine roo[s clear
sticoth boundary; pH 8.2,

Yellowish brown (10YR 5/5) moist and brownish (10YR &/6) dry; _sandy loam(+);

. very weak angular blocky; very slightly sticky, very slightly plastic, loose noist,

soft dry; few fing lime specks; strongly calcan,ous few very fine roots; abrupi
smooth boundary; pH 8.2, :

© Dark yellowish brown (10YR 4!4) moist and véry palc brown (}OYR 7/4) dry; cearse
“sand; single grain; non sticky, non plastic, loose moist, loose dry; strongly

calcareous; no roots; abrupt smooth boundary. pH 8.2.

. Brown (10YR 5/3) mmst and pale brown (IOYR 6/3) dry; sand; single grain; non-

sucky. non plastic, loose moist, ioose dry; slrongly calcarcous; no rools; abmpl
smooth boundary; pH 8.2. .

‘Brown (7.5YR 5/4) moist and light brown (7.5YR 6/4) dry, loam; homogemzc to

veiy weak angular blocky; slightly sticky, slightly plastic, very friable moisi, soft
dry; few fine and very fine tubular pores; strongly calcarcous; no roots; abrupt
smooth boundary; pH 8.2. .

Yellowish brown (10YR 5/4) moist and very p'ale brown (lO‘i’R 714} dry; coarse
sand; single grain; non sticky, non plastic, lodse moist, loose dry; s!rong!y

'calca:eous no rools; abrupt smooth boundary; pH 8.2.

: Brown {7.5YR 5/4) moist and pink (? SYR 7!4) dry; loam; homogcmrc, sllghlty

sticky, stightly plastic, very friable moist, soft dry; slrongly caicar«.ous few fine

** roots; abrupt smooth boundary; pH 8.2

Yellowish brown (10YR 5/4) moist and very l;a!e brown {IOYR 7/4) dry; sand; non
non plastic, loose moist, loose dry, no pores; strongly calcareous; no roots; pH 8.0.



Name of Dam

Pit No. & Bore No
Name of soit serics
Location

Name of village
Mostung.
Physiography

Parent material
Topography

Land use / vegetation
Profile drainage
Permeabilily

Water holding capacity
Frosion

Moisture

- USDA Classification

Horizon Depth
Ap 012
BA 12-30
Bwl 30-89
Bw2

80-147+

Sakhol

Pit: Sak-1 Bore: Sak-1

Pringabad

20 507 23.8” N, 66 50" 46.3"E

About 50m inside on the right hand side from the board of soil conservation station,

Level slight depression in level area
Lime stone and shale

gently sloping

Lana hermal

Well drained

Moderate to moderately rapid

High to moderate

Wind erosion

Diy after 60 cm slightly moist
Xerollic Camborthid (un-irrigated)

Description

Brown to )ellownh brown (10YR 5/3.5) moist and pale brown (10YR 6/3) dry;
loamy very fine; single grain; non sticky, non plastic, toose mioist, loose dry;
strongly calcareous; few fine, and very fine roots; clear smooth boundary; pH 8.2.

Yellowish brown (10YR 5/4 ) moist and light yellowish brown (10YR 6/4 hue
slightly redder) dey; loanty very fine sandy loam; very weak coarse sub-angular blocky
to homogenize; very slightly siicky, non plastic, loose nioist, soft dry, few fine and
very fine tubular pores, strongly calcarcous; few fine and common very fine rools;
clear stiooth boundary; pH 8.2.

Yellowish brown (10YR 5/4) moist and light yellowish brown (10YR 6/4) dry; very
fine sandy loam {cnding to fine sandy loam; weak, coarse and medium sub-angutar
blocky; very stightly sticky, very slightly plastic, very friable moist, soft dry; few

- very fine tubular pores, strongly calcareous; common very fine roots; gradual smooth

boundary pH 8.2

Yellowish brown to dark yellowish brown (10YR 4. 5!4) moist and light yellomsh ‘
brown (F0YR 6/4) dry; very fine sandy loam; weak, coarse and medium sub-angular -

" blacky; very slightly sticky, very slightly plastic, friable moist, soft dry; fow fine

and many very fine tubular pores; strongly calcauous faw fine and very fine roots;
pH 8.2,



Name of Dam

Pit No. & Bore No
Name of soil series
Location

Name of village
Physiography

Parcat material
Topography

Land use / vegetation
Profile drainage
Permeability

Water holding capacity
Erosion

" Moisture

USDA Ciassification

 Hoiizon ~ Depth
Ap 0-13
‘ BA 1333
Bwl 33-8.2
-sz. 82-135
BC 135-145+

Anh

Pit; Amch-4 Bore: Amch-4
Prngabad _
2948 082" N; 66,51'09.5" 8

High lying gently slopping piedmont plain terraced leveled area
Shale and limestone

Terraced

Fellow wheat field

Well (o somewhat ¢xcessively drained

Moderately rapid

Moderately high

Wind erosion active

Dry _ ‘ : :
Xerollic Camborthids (un-irrigated), Typic Butrochrept (irrigated)

Description

- Browi to yellowish brown (10YR 5/3.5) moist and pale brown (10YR 6/3) duy; very

fine sandy loam; massive with some laminalion; very stighily sticky, non-plastic,
very friable moist, very slightly hard dry; no pores; strongly calcareous; few fine
charcoal pieces visible on the surface; one of two fine gravel also present; few very
fine roots; clear smooth boundary; pH 8.1, ’

Dark yellowish brown to yellowish brown (10YR 4.5/4) dry and light yellowish
brown (10YR 6/4) dry; very fine sandy loam; weak, coarse angular blocky; very
slightly sticky, very slightly plastic, very friable moist, slightly hard dry; few fine
and common very Wwhular pores, strongly calcareous; one or two very fine gravel

- present; few very fing roots; clear smooth boundary; pH 8.2,

Dark yellowish brown (F0YR 4/4) dry and light yellowish brown (IOYR 6/4) dry;
very fine sandy loam; weak coarse angular blocky; very slighily sticky, very slightly
plastic, very friable molst, slightly hard dry; few fine and common very finc tubular
and fine interstitial pores; strongly calcareots; 3 or 4 fine and medium gravel's

* present in whole of the horizon; rarely very fine rools; clear smooth boundary, pH

8.2,

Dark yellowish brown (10YR 4/4) moist and' light yellowish brown (10YR 6/4) dry;

“very {ine sandy loam; very weak coarse angular blocky; very slightly sticky, vecy
- slightly plastic, very friable moist, slightly hard dry; few {inc, many very fine tubular

and common fing interstitial pores; strongly calcareous; no grave]’s RO fo0ls; abrupl
smooth boundary; pH 8.2,

' Yellowish browh {10YR 5!4) moist and very palc brown (IOYR 74) drjr; fine sandy

loam; massive, homogenized; very slightly sticky, very stighily plastic, very friable
moist, soft dry; common very fine tubular pores; strongly calcareous no rooks; pH
8.2.



Name of Dam
Pit No. & Bore No
Name of soil serics
Location
Name of village
Physiography
Parent material
Topogeaphy
" Land use / vegetation
Profile drainage
Permeability
Water holding capacity
Hrosion
Moisture

USDA Classification
Horizon = Depth
Ap 0-15
" Bwl 15-41
Bw2 4166
BC - 66-142
SCl 142-150
C2 150-153+

Kad Kocha

Pit: Kad-2 Bore: Kad-2

Zand

2939 429" N; 6646 221V E
Kad Kocha

Terraced level area

Lime stone and shale
Terracing

Ex wheat field

Well drained

Moderate to moderately rapid
Moderately high

Wind erosion

30 com dry lower moist

" Pluventic Camborthids

Desctiption

Dark yellowish brown to yellowish brown (10YR 4.5/4) moist and light yellowish
brown (10YR 6/4} dry; very {ine sandy loam; massive; very slightly sticky, very
slightly plastic; very friable moist, soft dry; few fine, common very fine tubular
pores; strongly calcareous; few medium, commen fine roots; clear smooth boundary;
pH 8.2, '

Yeilowish brown (10YR 5/5 ) moist and brownish yellow (E0YR 6/6 hue slightly
redder) dry; very fine sandy loam (+); weak, coarse and medium sub-angular blocky;
very slightly sticky, very slightly plastic, very friable moist, slightly hard dry;
common fine, many very fine tubular pores, strongly calcareous; rarely very fine
gravel's; one medium, one coarse, common very fine roots; clear smooth boundary;

pH 82

Yellowish brown (10YR 5/4) moist and light yellowish brown (IOYR 6/4) dry; fine
sandy loam; weak, coarse and medium sub-angular blocky; slightly sticky, slightly

* - plastic, friable moist, soft dry; common fine, many very fine wbular pores; strongly
* calcareous; few mediuny, common very fine roots; clear smooth boundary; pH 8.2. -

" Yellowish brown (10YR $/4) moist and light yellowish brown (10YR 6/4) dry; very
* fine fandy loam; very weak anpular blocky to homogenized; very slightly sticky,

vecy slightly plastic, very friable moist, slightly hatd dry; few fine, common very

_fine tubular pores; strongly calcareous; few fine roots; abrupt smooth boundary; pH
. 8'2' ; . . . . N

Gravely layer; abrupt smooth beundary

Yellowish brown (10YR 5/6) inoist and brownish yellow (10YR 6/6) dry; toamy
sand; single grain; non-sticky, non-plastic, lcose moist, loose dry; no pores; strongly
calcarcous; no roots; pH 8.2,



Name of Dam
Pit No. and Bore No
Name of soil series
Laocation
Namé of village
Physiography
Parent material
Topography

- Land use f vegetation
Profile drainage

- Permeabitity
Water holding capacity
Erosion
Moisture
USDA Classification

- Horizon  Depth
Ap 0-12
BA 1227

Bl 2143

sz 4390

Be 90-140+ .

Laghamgir

Pit: Lar-3 Bore: Lgr-3

Zard

2921 192" N; 6627 369" R
About 3 km north of Karchap in Jaladin gardcn
High lying level area

Limestone and shale

Slightly higher flat teiraced
Orchid

Well drained

Moderate

High

Nint
Moist _
Fluventic Camborthids

* Description

Yellowish brown (10YR 5/4) moist and light yellowish brown (lOYR 6!4) dry; sili
toam; massive; very slightly sticky, very slightly plastic, very friable moist, soft
dry; common fine and many very fine tobular, and fow fine interstitial; strongly
calcarcous; few coarse and medium, many {ine and very {ine roots; clear smooth
boundary; pH 8.2

Yellowish brown (10YR 5/4) moist and light yellowish brown (10YR 6/4 hue
slightly redder) dry; silt loam; very weak coarse angutar blocky; very slightly sticky,
very slightly plastic, very friable moist, soft dry; few fine commen very fine (ubular
pores; strongly calcarcous,; few coarse and medivm, common fine, and many very fine

“rools; <lear smooth boundaty; pH 8. 2

Yellomsh brown (10YR 5/4) moist and light )'ellomsh brown (IOYR 6[4) dry; s1lt
loam(+); weak coarse and mediem sub-angular blocky; very slightly sticky, slightly
plastic, very friable moist; stightly hard dry; common fine and many very fine tubular
pores; strongly calcareous; comumon fine and very fine roots; gradual smoolh
boundary, pH 8.2

Yel!ownsh brown (10YR 5!5) mo:sl and light yellowish brown (lOYR 6/4) dry; silt
loam(+);weak coarse and medium sub-angular blocky; slightly sticky, stightly

- plastie, friable moist, slightly hard dry; few medium, commeon fine, and many very
* fine tubular porés; strongly calcareous; few medium and coarse and many fine and o
very fine roots; clear smooth boundary; pH 8. 2. -

' Yellowish brown (10YR 5/4) moist and light yellowish brown (lOYR 14) dry, very

fine sandy loany; very weak coars¢ angular blocky; very slightly sticky, very slightly

“plastic, very friable moist, soft dry; few fine and common very fine tubular pores;

strongly calcareous; few fine and common very fine roots; pH 8.2,



Name of Dam

Pit No. and Bore No
Name of soil scrics
Location

Name of village
Physiography
Parent material
Topography

Land use f vegetation
Profile drainage
Permeability

Water holding capacity

Erosion
Moisture
USDA Classification

" Horizon Depth
D Ap 0-10
" Bw 10-41 .
llleb: : 41.86

1iBw2b _35- 122
?-'1_2_2-:130(.«)

Iskalku
Pit: Isk-2 Bore: Isk-2

- Shamozai

2902 211" N; 6639 52.8"E

About 100 m in the north ¢ast of primary scheol Pandraniabad, Iskalku valley.
Terraced level area close to alluvial fan.

Limestorie and shale

Gently slopping piedmont plain from lime stone and shale
Mangli, Jic

Well to moderately well drained

Moderate o moderately slow

High

Shight sheet and ritl erosion

Dry upto 40cin dry and lower part moist

Typic Eutrochrept

Description

Yeltowish brown (IOYR 5/4) moist and light yellowish brown (10YR 6/4) dry; very
fine sandy loam; massive; very slightly sticky, very slightly plastic, very friable
moist, soft dry; few fine and medium, cornmon very fine vesicutar pores; strongly
calcareous; few fine and common very finie rools; clear smooth boundary; pH 8.4,

Dark yellowish brown to yellowish brown (I10YR 5.5/4 ) moist and light yellowish
brown (10YR 6/4) dry; silt loam; weak coarse sub-angular blocky; slightly sticky,
slightly plastic, very friable moist, slightly hard dry; few fine and common very fine
tubular pores; strongly calcarcous; few fine charcoal pieces; few medivm and fine, and

‘common very fine roots; clear smaooth boundary, pH 8.4.

Brown (IOYR 4/3} moist and pa!c brown (10YR 6/3) dry; silty clay loam{-). weak

* coatse and medium sub-angular blocky; sticky, plastic, friable moist, hard dry; few

medivm, common fine, many very fine lubular pores; strongly calcareous; few fine

. and common very fine roots; gradual smooth boundary; pH 8. 2

- Brown (10YR 5/3) moist and pa!c brown (10YR 6/3) dry; silty clay loam; weak

coarse and medivm angular blocky; sticky, plastic, friable moist, hard dry; common

- fin¢ and very fing tubular porcs, strongly calcareous; few very fine roots; clear
" smooth boundary; pH 8.2.

© Yellowish brown (o brown (10YR 5/3. 5) moist and palc brown {IOYR 6!3) dry; silty

clay loam; very coarse angular blocky; sticky, plastic, friable moist, bard dry;

+ common fine and very fine tubular pores; strongly calcareous; no roots; pH 8.2.



Name of Dam

Pit No. & Bore No
Name of soil serics
{.ocation

Name of village

Physiography

Parent material
Topography

Land use / vegetation
Profite drainage
Permeability

Water holding capacity
Erosion

Moisture

USDA Classification

Horizon  Depth

Ap 0-16
Bwl 1633
' Bw2 33.56
| Bw3 56-91
‘Bwlb. -9l-119

Bw2b - 119-131

Gorpad

Pit: Gpd-1 Bore: Gpd-2

Hathiari

28 56" 25.1" N; 6628 34.7"E :

On Kalal-Khuzdar road at a distance of 13 km from Kalat, kacha road leading (o a
small deseried village. The pit was close to the village in a cultivated field left hand
side of the road 7

Level central part of gently slopping to gently undulating picdmont plain
Limestone, shale and volcanic rocks

Flat

Wheat

Well drained

Moderate

High

Sheet erosion, enclosed by the bunds, in uncultivated arca partly rill erosion
Upper S0 cm dry and then stightly moist :

Typic Eutrochrepts :

Description _
Yellowish brown {(10YR 5/4) moist and pale brown (10YR 6/3) dry; very fine sandy

“loam; massives very slightly sticky, very slightly plastic, very friable moist, soft

dry; few fine tubular, common fine vesicular and interstitial pores; strongly
caleascous: few medium, comumon fine and very fine roots; clear smooth boundary;
pH 8.4, :

- Dark yellowish brown to brown {10YR 4/2 to 7.5YR 44 ) moist and light brown

(7.5YR 6/4) dry; sill loam; weak coarse and medium sub-angutar blacky, slightly
sticky, slightly plastic, friable moist, slightly hard dry; common fine and many very
fine tubular pores; strongly calcareous; few medium and commen {ine and common
very fine roots; clear smooth boundary; pH 8.2. '

Yetlowish brown to brown (10YR 5/4 to 7.5YR 4/4) moist and light brown (7.5YR
6/4) diy; few finc distinct ycllowish brown (10YR 5/6) mottles; silt loam(+}; weak
¢oarse and medium sub-angular blocky; slightly sticky, slighily plastic, {riable

moist, soft dry; common fine and many very fine tubular pores; strongly calcaréous; -
few fine and common very fine roots; gradual smooth boundary; pH 8.2.

Dark yellowish brown (10Y R d/4) moist and light yellowish brown (I0YR 6/4) dry;

silt loam(+); weak coarse and medium sub-angulas blocky; slightly sticky, slightly .

plastic, friable moist, soft dry; few fine and commen very lobular pores; strongly

‘calcateous; fow artifacts at 90 cm; few fine roots; abrupt smooth boundary; pH 8.2.

Datk yellowish broﬁn (10YR 4/4) moist and balé_ brown (10YR 6/3) dry; silty é!ay
loam(-}; weak medium sub-angolar blocky; sticky, plastic, friable moist, slightly
hard dry; commen and many very fine pores, strongly calcarcous; few fine roots;

* abrupt smooth boundary; pH 8.2.

Yellowish brown to dark yellowish brown (7.5YR 4.5/4) moist and brown (10YR
6/3) dry; silty clay loam(-)/silt loam(+); weak medium sub-angular blocky; slightly
sticky, slightly plastic, friable moist, slightly hard dry; few fine and very fine tubular
pores; strongly calcarcous; no roots; pH 8.2. - s .



Name of Dam
Pit No. and Bor¢ No
- Name of soil series
Location
Name of village
Physiography
Parent matetial
Topography
" Land use / vegetation
Profile drainage
Permeability
Walter holding capacity
Erosion
Moisture
USDA Classification

Mangi

Pit: Mgi-4 Boreé: Mgi-4

Kaftari :

2934 43.0" N; 6622’ 582" B

Level area of gently slopping piedmont plain close to the siream
Sand stone and shale

Nearly level

Booi

Well drained to some what excessively drained

Moderate to moderately rapid

Moderately high

Slight rill and sheet crosion

Moist

- Typic Eutrochre:pt

Description ‘

Dark yellowish brown (I0YR 4/4) moist and pale brown (10YR 6/3) dry; silt loam;
massive; very slightly sticky, very slightly plastic, friable moist, slightly hard dry;
few finc, common very fine tubular, common very fine vesicular pores; sirongly
calcarcous; few fine, and very fine roots; clear smooth boundary; pH 8.4.

Dark yeltowish brown? {I0YR 4/4 ) moist and light yellowish brown (10YR 6/4)
dry; silt loam; weak medium and coarse sub-angular blocky; very slightly sticky,
very slightly plastic, friable moist, stightly hard dry; common finé and many very
fine tubular pores, strongly calcareous; few fine and common very firie roots; clear
smooth boundary; pH 8.4.

Yellowish brown (10YR 5/4) moist and light yellowish brown (10YR 6/4) dry; very
fine sandy loam; weak; coarse and medium sub-angutar blocky; very slightly sticky,
very slightly plastic, friable moist, soft dry; common fine and many very fine tubular
pores; strongly calcareous; few medium, and fine, common very fing roots; clear
smooth houndary; pH 8.2.

“Yellowish brown (10YR 5/4) moist and very pale brown {10YR 7/4) dry: very fi né

sandy loam; very weak angular blocky; very slightly sticky, very slightly plastic,

- very friable moist, soft dry; few fine, and common very fine tubular pores; strongly

Horizon  Depth
- Ap 0-14
Bwl 14.41
Bw?2 41277
- BC 7798
C © 98130+

- "calcareous; few fine rools; abrupl smocth boundary: pH 8.0.

Yellowish brown (HOYR 5.5/4 slightiy lighter) moist and véry pale brown (I0YR

7/4) dry; loamy sand; single grain; non sticky, non plastic, loose moist, loose dry;
- no pores, strongly calearcous; no roots; pH 8.0,



TABLE_D.i _ LIST OF THE TEST PITS _

G.P.S. Locafion

Dam Nanwe _ Pit# / Bore# Soil Series . Namg of village .
Wali Dad Wii-1/ B2 Zard 3006'557" N 6657 015" B Shamozai
Wali Dad Wid-2/ B2 Sariab 30 06' S4.7* N 66 56" 42.1" E . Shamozai
Wali Dad Wid-3/ B3 Mirgrl Quetia 3006'47.1" N 66 56'39.8"E  Shadenzai
Brewary Bry-1/ B-16 Zard 3008'424" N 6657'024"E  Sardar karez
Brewery Diy-2/ B-13 Zard 3008 190" N 66357 180" E Dildar Killi
Brewery Pry-3/ B-24 Zand 30 10021.2" N 66 37'30.9" E  Killi Kirani.
Brewery Bry-4/ B-167 Zard 3008 424" N 6657702.4"E  Sardar Killi, north side
Marium Mrm-t/ Mmu-1 Sariab old vrat 3016 11.8" N 6709'20.2°E In the Kanak valley
Marium Mm-2 Mma-2  Sariab old vent 3016"19.1" N 6709 32.0"E In the Karak valley
Mzrium Mrm-3/ Mroi-3 - Man-made soil 3016'222" N 67 10 425" E  In Killi Karak, Karsk valley
Marium Mmi-4/ M4 Taler 30 14'53.5" N 67 11'29.9"E  Central part of valley in Gujrat
Kach Keh1/ K-43 Shabak 3015'044" N 6603 14.4" B Shabak
Kach Keh2/ K44 Shabak med 3015'24.1" N 6703 294" E -Shabak
Kach Keh-3/K-45 . Shabak 3016' 143" N 6702 569" B Sar khala
Kach Keh-4 /K-46 Shabak 3017084" N 6702 21.4"E  Mala Khalabad
Kach Keh-5 /K-47 Chilton red vnt 3016'20.8" N 6702 422"E Shabak
Kach Keh-6 K-48 _Shabak eroded T 3008'19.0"N 6657 18.0" E Shabak Killi.
Ghutai Shela  Gsl-1/B-25 Shamoza, eroded 30 13" §5.7" N 66 57° 26.7" E " Khrota Abad
Ghutai Shela  Gsl-2 /B-27 Shamozai 3013'263"N 6657 23.9" B Kharol Abad
Ghulai Shela  Gsl-3 /B-31 Shamozai 3008'19.0° N 6657 18.0"E  Smangli road, checkpost
Ghutai Shela - Gsl-4 /B-29 Shamozai mottd -~ 30 13'36.8"N 6657 047" E  Smangly road, checkpost
Ghutai Shela © Gs!1-5 /B30 Shamozai loam 3013 28.1"N 6657'05.1" E  Smangly road, checkpost
" Khora Manda  Kmd-1/Xmd-3 Shamozai 30 12'47.4" N 66 49 25.6" E  Killi Siddique in orchard
_ Khora Manda  Kmd-2/Kmd-4 Zasd _ 30 12°49.4" N 6649 104" E  Killi Siddique toward stream
" Khora Manda = Kmd-3/Kmd-5 Shamozai/Quetta 30 $3'04.3" N 66 49' 388" E  Killi Barkal toward stream
~Khora Manda  Kmid-4/Kmd-6 Ghazano-salisod . 30 13' 186" N 66 49 26.8" E  Haji Barkal toward stream
Khora Manda *  Kmd-5/Kmd-7 ~ Zard © 3012'243" N 66 49' 10.6" E - West of Killi Ali Muhammad
" Khora Manda ' Kmd-6Kmd8  Zard 30 12'29.5" N 6649 03.1"E  Kilti Ali Muhammad toward stream
Muorghi Kotal - Mgk-1/13-33 - Azam 30 19'44.8" N 66 55'09.8" E  Killi Shamulzai _ &
Morghi Kolal = Mgk-2/B-34 - Shamozai /Azam = 30 19 446" N 66 54'39,7" B - Samali - Kark rood on the left
MurgT_ii Kolal Mgk-3/B-38 © Lajwar 5 3020' 11.9" N . 66 56'15.4" B Killi Kateer, on the northem side
" Mourghi Kotal ' Mgk-4/B-39  Azam : 30 19'07.3" N 66 55" 04.0" E  Core of village Mulazai
Bostan - - Bsa't/DBsal - Shamozai/Quetia 30 25'50.6" N 67 00° 34.2" B NW of Bostast raihway station
" Bostan Bsn2/Bsp2  Zad 0 13025 312" N 6700 254"E  Bostan - b
Bostan Bsn3/Bsp3  Zaed 13024'37.2" N 67 59'34.9" B' Killi Qasim 1
Bostan Bsn-4 / Bsii-4 Zad Joam variant 30 24'26.0° N 66 59'41.7° B Xil}i Qasim 1
Bostan Bsn-5 / Dsn-5 Shamozai/Shamz  3025'43.2"N 67 02' 003" E Bostan
Bostan Bsn-6 / Bsn-6 Shamozal 3025 579" N 6701'584" E  Bostan Joora
Bostan Bsn-7 / Bsn-7 .~ Zand 3023'42.4" N 6703 363" E  Killi Khanan
Dara : Pra-1/ - Lajwar 30 16'59.0" N 67 00' 21.1" B Killi Saighzai
Dara Dra-2/ © Sariabshallow 30 I7'13.5" N 67 00' 11.0" B Sarghazi : :
Dara Dra-3/ Sariab 301707.2" N 6659 351" E  Sarghazi Killi Chashma
Para _ Dra-d/ Quetta/Quella 3017 10.5° N 66 58'45.6" E \ :
Dara " Dra-§/ Lajwar 30 16' S6.3" N 66 58' 09.1' B
Dara Dia-t/ ‘ Shamozai 3016 406" N 60 58 12.3" B Killi Chashma Achozai
Arambi Amb-2 /Amb-2  Pinakai . 3048 448" N 66 50'18.4" B Killi Adosh :
Arambi Amb-3 /Amb-3  Barhore /Pinakai 3048 3LI"N 66 48' 584" E In  Silad village
Arambi Amb-4 /Amb-4  Pinakai 3048 467" N 6648'49.7"E B .
Arambi Amb-5 JAmb-5  Pinakai ol variant 30 47 10.9" N 66 47" 06.1" B Killi Kamean .
Arambi Amb-6 /Amb-6  Pinakai 3047 054" N South of Killi Firdous
Tirkha Tk-1 /Tik-1 Barshore 3029'09.8" N 6656'30.3"E  NW Nasozai
Tirkha Trk-2 /Trk-2 Pishin 3032'39.0" N 6656'11.3"E SWof Yaro Chimai
Tirkha Tsk-3/ Trk-3 Darshore 3028'284" N 6656'281" B Hydarzai
Tirkha Trk-4 7 Trk4 3028'324"N 6657 015" B Killi Mandan
Tirkha Trk-5 7/ Tvk-5 ‘Bashore mod. fa 30 30'36.2" N+ 6657 293" E  NW Yaro Pishin
Tirkha Tek-6 / Tik-6 Barshore J031'20.9"N_ 66 57'550"EB NasozaiKili . .
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Damt Name . Pit¥/ Boredd

Jigda
Jigda
- ligda
Jigda
ligda
ligda
Sanzali
Sanzati
Sanzali
Sanzali
Sanzali
Sanzali
Sakhol

- Sakhol

Sakhol
“Sakhol
Amarch
* Amach
Anmach
Amach

- Amach

Kad Kocha -
- Kad Kocha
© Kad Kocha
" Kad Kocha
* Laghanigir
Laghamgir
Laghamgir
Laghamgir
Laghamgir
Laghamgir
Iskatku
Iskalku
Iskalku
Iskalku
Gorpad -
Gorpad
Gorpad
Gospad
Gorpad
Mapgt
Mangi
Mangi
Mangi

k3 1sk3

Jgd-1 / Jpdd
1pd-2 / 1gd-2
Igd-3 / Jgd-3
Igd4 / Jgd4
Igd-5 7 Jgd-5
Jgd-6/ Jgd-6
Sinz-1/ Snz-2
Snz-2 / Spz-3
Snz-3 [ Snz-4
Snz-4 / Snz-3
Snz-5 f Snz-6
Snz-6/ Snz-7
Sak-1/ Sak-1

© Sak-2 / Sak-2

: Lgf-‘;!l.,gf“‘
- 1gr-5/ LgrS

Sak-3 / Sak-3
Sak-4 / Sak-4
Amch-1/Amch-1
Anmch-2/Amch-2
Anch-3/Anch-3
Amch-d!Ainch-c!
Anich-5/Amch-5
Kad-1/ Kad-1
Kad-2 / Kad-2

‘Kad-3 / Kad-3

Kad4 / Kad-4
Lgr-1/ Lge-1
Lgr-2 /lge2
Ler3 / Lge-3

 Lgr6/lgr6

Isk-1 /- Isk-1

C o Bk2/ Isk-2

Isk-4/ Isk-4
Gpd-1,Gpd-2
Gpd-2:Gpd-3

Gpd-3:Gpd-4

Gpd-4iGpd-5
Gpd-5/Gpd-6
Mgi-1/ Mgi-1
Mgi-2/ Mgi-2
Mgi-3/ Mgi-3

Mgi-4/ Mpi-4

_ Soil Series _G.P.S. Location o
Pinakai 30 41' 421" N 6707 33.7°R
Pinakai 3041°25.0' N 67 07'47.9"B
Pinakai shalligray 30 41'S5.5" N 67 07'37.7°E
Pinakai shall/gray 3042"258"N 6708'08.2"E
Pinakai gray 3042 211" N 6708 44.5"E
Pinakai shallow 30 42'45.6"N 67 08'S0.3" E
Pishin 3033 034" N 6658'45.2" B
Pishin 3031 034° N 6658 452" B
Pishin 3033 512" N 6700'36.1"E
Pishin 3033 516" N 6659'59.8"E
Pishin 3032' 211" N 66 58'0L.1"E
Pishin coarse 3032'01.0" N 6658 35.0"E
Pringabad 2950'23.8" N 6650'463" B
Pringabad 29 49' 17.0" N 66 50' 40.5" E
Maslakh 2949 189" N 6649 442"

" Pringabad  2949°589" N 6649'12.6"E
Pringabad, fine 2949' 065" N 66 51°55.0" B
Pringabad, coarse 2949 CGO3"N 66 51'229"E
Pringabad 2048 439" N 6651'26.7"E
Pringabad 2948'082" N 6651'09.5"B
Zad 20 48'53.7" N 66 48 54.3" E
ShamozaifShamz 29 40'03.1" N 66 46' 388" R

- Zard 2939'429"N 6646'22.1"E

© Shamozaj 2939'429"N 6646'22,1"E

- Zad 29 39' 59.0" N 66 45'55.5"E
Shamozat 2920'S74"N 6627 217" B
Zard 2920'41.5" N 6627 47.6" B
Zard 2921'192"N 6627°3689"E .

- Shamozai 2921' 092" N - 66 28' 16.0" E
.+ Zard 2031'07.4" N 6628 25.2" B
Shamozai 2921'474" N 6628'51.2" B

* Shamozaiburied ~ 29 02'26.9' N 6639 350" E

- Shamozaiburied 20 02'27.1" N 6639 52.8" B

. Sariab 2902 167" N 6640 169" E

" Chilton ©2901'57.3"N 66 40'37.0"E
Hathiara 2856'25.1" N 6628'34.7" E
Toba loan varian - 28 56' 213" N 6629 167" E
Toba loam, eroded 28 S4°30.2" N 6628'282"E
injera 2855 487" N 6629'88.9"E
Hathiara 2856'11.2" N 6628 327" E
Kafiari 2931 009" N 622017 E
Kaftari 2931'S42"N 6623 11.2"B-
Kaftari - 2933 04.5'N 662243.4"B

_ Kafari_ 2934'43.0" N 6622 58.2" B

- Name of village

To1i Shah 1o Kamal Zai road

"Killi Saidan in a garden

NW of Killi Kamal Zai
Killi Malik Yar

Daman area

Quireshabad village

Yaro - Pishin road airport

Killi Abdul Razaq

Killi Abdull Razaq

Soil Canservation, Mastung.
Mastung, Kalat bypass

South Rolkhani Killi

South of Piti Bagh, Mastung
Shamsabad/Dadazai graveyard
North of Killi Akhana graveyard
Kazi Killi

Near to government farm
Near Kad Kocha step
Kad Kocha

Opposite of Killi Tl
Kad Kocha

Close Kachap graveyaid
Easi of Kachap ‘
North of Kachap in Jaladin garden
4 km south of Karchap

Killi Bin Mahammad
East of Killi Mir Karim Bux
Iskalku valley

Iskalku valley

* {skalku valiey

Killi Banianzai in Iskalku valley
On Kalat-Khuzdar road

On Kalat-Khuzdar road

Nugridin Jink road

‘Al about 15km from Kalat

Nurrudin Shah .
West of Tamaz Khan (Mul)
Norih of ‘Tamaz Khan (Mul)
West of Killi new Kaflari
NW of Killi new Kaftari




Table D.2.1 Results of Soil Analysis : Seil Texture (1)

No. Damssito Pit No Soil series Depth - Sand Silt " Clay Textural Class
cm P —— T
1 Wali Dad Wid-1 Zadd 0-9 314 53.76 9.00 Sift loam
1 Wali Dad Wwid-1 Zad 9-25 3426 53.45 i2.30 Silt loam
1 Wali Dad Wid-1 Zard 25-61 3345 54.25 12.30 Silt loam
1 Wali Dad WId-2 Sariab 0-12 5452 3375 11.73 Sandy loam
1 Wali Dad Wld-2 Sariab 1244 3231 4822 1947 loam
1 Wati Dad Wid-2" Sariab T 4496 3223 4204 - 1875 loam
2 Brewery Biy-1 - Zard 016 5454 2720 - 1826 Sandy loam -
2 Brewery Bry-1  Zard . 16-32 5454 2644 - 1502 Sandy loam
2 Brewery Bry-1 - Zard 3280 56,16 2405 1980  Sandy loam
2 Brewery "Bry-2 Zard 0-10 - 5483 2691 - - 1826 Sandy loam
2 Brewery © Bry-2 ' Zadd 10-21 2716 - 5284 2000 Silt loam
2 Brewery " Bry-2 - Zad 21-79 2197 54.53 17,50 Siltloam
2 Brewety Biy-3 - Zard - 0-10 3118 5156 1726 - Siltloam -
2 Brewosy Bry-3 - Zard 1028 2644 ° 5454  19.02 Siltloam
2 Browesy Bry-3 - Zard - 2196 22.30 56.16 21.55 Silt loam -
3 Ghutai $hella -~ Gsl-1  Shamozai 0-t10 . 5876 3124 10.00 Sandy loam
3 Ghutai Shella Gsl-1  Shamozai -10-30 7217 17.09 10.74 Sandy loam
3 Ghutai Shella ~ Gsl-1 -~ Shamozai 30-56 6921 '21.82 897  Sandy loam
3 Ghutal Shella  Gsl-2 - Shamozai 08 7211 1182 - 1601 Sandy loam
3 Ghutai Shella - Gsl-2 -~ Shamozai 8-26- 62,76 2474 - 12.50.  Sandy loam
'3 Ghutai Shella Gsl-2  Shamozai 26-90 28.01 “63.76 823 - Siltloam
. 3 Ghutai Shella ~ Gsl-3  Shamozai 09 - 5860 ° 3317 8.23 - Sandy loam
" 3 Ghutai Shella  Gsl-3 - Shamozai 9-42 4263 4840 897  loam
3 Ghutai Shella  ~ Gsl-3  Shamozai . 4294 4288 48389  3.23 loam
3 Ghutai Shella © Gsl-4  Shamozai 09 6197 - 29.06 897 - Sandyleam -
© 3 Ghutai Shella © Gsl-4  Shamozai ' 940+ 4391 4212 897 loam
3 Ghutai Shella ~ Gs!-4  Shamozai C 4061 4291 44.37 3.72 loam
4 Murghi Kotal - Mgk-1" Azim 0-7 2196 5538 2265 Siitloam
-4 Murghi Kotal- ~ Mgk-1 - Azim 734 2063 5272 2665 - Siltloam(+)
4 Murghi Kotal - Mgk-1 Azim - ©3466 0 1137 4756 - 4107 Silty clay
4 Murghi Kotal ~ Mgk-2 Shamwozai/Azim - 08 . '60.52 3306 ' 647 - Sandyloam:

4 Murghi Kotal ~ Mgk-2 Shamozai/ Azim. 826 © 3231 5246 ¢ 1523,  SiltLoam
4 Murghi Kotal Mgk-2 Shamozai/ Azim . 26-42. 1706 - 63.44 19.00 SiltLoam

4 Murghi Kotal ~ Mgk-3 Lajwar © 0412 0 3437 5663 . 900 - SiltLoam
4 Murghi Kotal ~ Mgk-3 Lajwar S 1233 102 5346 - 2752 Siliy clay loam(-)
4 Murghi Kotal ' Mgk-3 Lajwar 3384 ¢ 1331 5286 3433 Silty clay loam
4 Murghi Kotal ~ Mgk-4 Azim 0-11 ¢ 2503 6197 - 1300  Siltloam
4 Murghi Kotal - Mgk-4 Azim 1131 1989 5238 27.74  Silty Clay loanx(-)
4 Murghi Kotal ~ Mgk-4 Azim 3179 1144 42.60 4596  Siltyclay
5 Dama Dra-4 Quelta 0-12 - 1755 - 5829 - 2416 . Siltleam

- 5 Dara © D4 Quelta “12-50 1905 4767 3328 Silty Clay loam
‘5 Dara " Dra-4  Qucita 5079 . 1633 4867 3500 Silty Clay loam
6 Kach Kch-2  Shamozai 09 4783 - 4291 926 loam
6 Kach - Kch2  Shamozai 925 4959 4115 ¢ 926, - loam -
6 Kach - Kch-2 Shamozai 25-56 4257 - 2895 2848 Clay loam

" 6 Kach Kch-3  Shabaq 09 7304 1622 10.76  Sandy loam

6 Kach Kch-3' Shabaq 9.24 3213 3047 3770 Clay Loam
6 Kach Kch-3 - Shabag 2458 4375 3062 2563 ' loam-
7 Bostan Bsii-1 ~ Shamozai 0-15 - 2361 5233 24,07 Siltloam
7 Bostan Bsn-1 ~ Shamozai 1535 1616 6033 2351  Siltloam
7 Bostan - Bsn+l ~ Shamozai 3566 - 1355 5997 2648 Siltleam
"7 Bostan Bsn-2 - Zard 015 - 2076 5276 2648 = Siltloam
7 Bostan - Bsn-2  Zard 1538 2226 5416 2358 Siltloam
7 Bostan - Bsn-2- Zard . 3868 2297 §5.27 -~ 21.76 - Siltloam
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Table D.2.2 Resuits of Soil Analysis : Soll Texture (2)

No. Dam site Pit No Soil serics Depth Sand Silt Clay Textural Class
cin vesmrvnmviven Hg revesaiisrncinan
8 Tirkha Trk-1 Barshore 0-20 59.50 29.03 11.47 Sandy loam
8 Tirkha Trk-1 Barshore 20-50 4729 41.26 1145 loam
8 Tirkha Trk-1 Barshore 50-80 44.21 43.61 12.18 loam
8 Tirkha Trk-2  Pishine 0-13 7269 18.39 8.92 Sandy loam
8 Titkha Trk-2  Pishine 13-28 56.18 3190 1192 loam (-)
8 Tirkha Trk-2 -~ Pishine 28-71 53.07 36,82 10.11 loam (-1)
9 Sanalzai Snz-1 °~ Pishine 0-11 82.14 12.09 31 Loamy sand
9 Sanalzai Snz-1 - Pishine 1123 7319 16.81 1000 - Sandy leam
9 Sanalzai Snz-1 - Pishine 2342 413 17.37 .50 Sandy loam
10 Arambi Amb-2 Pinakai 0-14 6161 19.89 18.50 Sandy foam
10 Arambi Amb-2 Pinakai 14-58 2174 52.76 25.50 Silt loam
10 Arambi Amb-2 Pinakai 58-149 3392 52.19 1339  Siltloam
10 Arambi Amb-3 Lajwar 0-14 3845 52.55 9.00 Silt loam
10 Arambi Amb-3 Lajwar 14-38 33.13 54.58 1230 Silt loam
10 Arambi Amb-3 Lajwar 38-107 3246 51.07 1647 Silt loam
11 Jigda Jgd-1  Pinakai 0-11 64.35 29.17 6.47 Sandy leam
1 Jigda Jgd-1 ~ Pinakai 11-22- 63.12 2853 8.24 Sandy loam
11 Jigda Jpd-1  Pinakai 2276 5445 3247 13.18 Sandy loam
11 Jigda Jgd-2  Pinakai 0-11 2844 5926 12.30 Silt loam
11 Jigda Jgd-2  Pinakai 11-37 2430 6120 14.50 Silt loam
11 Jigda Jgd-2 - Pinakai ©37-132 2380 60.50 15.70 Silt loam
12 Khor Manda Kmd-1 Shamozai 0-13 - 5576 33.91 10.33 Sandy loam
12 KhorManda  Kmd-1 Shamozai 13-24 3464 55.72 9.64 Siltloam
12 KhorManda ° Kmd-l Shamozai 24-717 3138 49.20 16.42 Sandy loam
12 KhorManda . Kmd-4 Ghazanon-S&S  0-17 3089 © 5156 1255 Silt loam
12 KhorManda . Kmd-4 Ghaza non-S&S 1731 2161 52.91 2547, Silt loam
12 KhorManda - Kind-4 Ghazanon-S&S ~31-59 2827 51.16 20,58 Siltloam
- 13 Marrium - M-t Man-made Q-12 26.63 51.61 2176 Silt loam
© 13 Marrium Mrm-1 Man-made 11238 1563 - 4601 3836 Silty Clay toam
13 Marrium ‘Mi-1 Man-made 3879 2054 5296 2655  Siltloam
14 Sakhul . Sak-1 Pringabad CL0-02 7102 1735 573  Loamy v.{.sand
14 Sakhul © Sak-1 - Pringabad 1230 0 7076 2072 852 - Sandy loam
14 Sakhul Sak-1 Pringabad T 30-89 - 6899 2164 9.37 Sandy loam
15 Amch . Ame-4 Pringabad CH0-13 7372 1961 647 Sandy loam
15 Amch - Ame-4 Pringabad 1343300 7250 2028 7.22 Sandy foam
15 Amch Amc-4 Pringabad © 3382 69.19 2206 8.75 sandy loam
16 Kad Khucha Kad-2 Zard 6-15 6232 2955 823 Sandy loam
16 Kad Khucha Kad-2 - Zard 1544 69.59 21.88 853 " Sandy loam
16 Kad Khucha "Kad-2 Zard -44-81 69.06 2594 500 Sandy laom
16 Kad Khucha Kad-3  Shamozai 010 6890 2290 821 Sandy loam
16 Kad Khueha . Kad-3 Shamwzai - 10-23 64.05 64.065 19.70 Siftloam
16 Kad Khucha  Kad-3  Shamozai 2369 5835 3026 1140 Sandy loam
17 Laghumgir - | Lgz-3 - Zard 09 3018 53.32 16.50 Silt loam -
17 Laghomgir " Lgr-3  Zard U927 03048 53.14 17.28 Siltloam -
17 Laghumgir  Lgr-3  Zard 2743 2318 51.56 2526 Silt loam °
18 Iskatku " Isk-1. Shamozai/bumied 09 5525 2649 18.26 Sandy loam
18 Iskalku - Isk-1 -~ Shamozai /burried  9-31 53.60 2563 19.50 Sandy loam -
18 Iskatku Isk-1 ~ Shamozat/burried 3147 2261 5662 2077 Sift loam
" 18 Iskalku Isk-2  Shamozai 0-10 58.01 2249 17.50 Sandy loam
18 Iskatkn Isk-2  Shamwozai - 10-41 28.10 5266 15.24 Silt loam
18 Iskatku Isk-2  Shamozai “41-36 19.87 33.36 2617 Silt loam
20 Mangi Mgi-4 Kafari 0-14 16.90 5950 2340 Silt loam
20 Mangi Mgi-4  Kaflari 14-41 13,67 64.78 21.55 Silt loam
20 Mangi Mgi-4  Kaflari 4177 5421 26.12 19.67 Sandy [oam
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Table D.2.3 Results of Soll Analysis ; pH, EC and cations (1)

No. Damsite “PitNo Soil serics Depth pH EBCe CaCO3 K Na €Ca Mg SAR
. ' cm “mSlom -Yee  crveocenens [ L .
1 Wali Dad Wid-1 Zard 0-9 783 L7101 2546 023 1304 240 609 633
} Wali Dad Wid-1 Zard 925 798 061 2809 361 150 221 265
} Wali Dad Wid-1 Zard 2561 811 102 3148 033 7382 330 807 3.28
1 Wali Dad Wid-2 Sariab 0-12 7.91 120 3102 044 739 245 658 348
1 Wali Dad WId-2 Sariab 1244 861 047 3137 023 234 175 148 1.84
1 Wali Dad Wid-2 Saniad 4496 806 050 3071 028 247 175 L7t 188
2 Brewaiy Bry-1 Zadd 0-16 - 822 032 2145 026 061 300 195 .039
2 Brewaty Bry-1 Zaod 1632 810 033 1991 008 078 185 167 0359
2 Brewary - Bry-1 - Zard 3280 822 026 2531 065 070 135 170 0.56
2 Brewary Bry-2 . Zard 0-10 791 078 2037 038 309 250 269 192
2 Brewary - Bry-2 : Zard ; 10-21 789 150 2037 079 556 305 465 28]
2 Brewary Bry-2 ' Zard, 2179 804 - 055 2176 023 260 190 180 192
2 Brewary  Biy-3 Zard 0-10 787 037 2099 100 1869 435 823 745
2 Brewary Bry-3 . Zard 1621 796 026 2052 0.10 070 165 120 038
2 Brewary Bry-3 Zard 2196 789 071 2562 003 161 350 274 091
- 3 Ghutat Shella Gsi-1 Shamozai 0-10 763 256 1728 133 074 2660 988 0.17
3 Ghutai Shella Gsl-1 Shamozai “10-30 758 276 (1698 125 152 27.55 1136 035
3 Ghuatai Shella Gsl-1 - Shamozai 30-56  7.76 146 1852 074 391 535 174 1.52
‘3 Ghutai Shella Gsl-2  Shamozai 0-8 782 059 1852 054 100 220 303 062
-3 Ghutai Shelta Gsl-2 Shamozai 8-26 768 044 1898 018 391 120 098 374
3 Ghutai Shella Gsl-2 Shamozai - 2690 785 . 061 2099 015 530 1.00 089 546
3 Ghutai Shelta Gsl-3  Shamozai 0-9 765 - 250 1898 100 091 3300 667 021
3 Ghutai Shella Gsl-3  Shamozai -~ 9-42 73% 301 1836 102 4.17 2675 1597 090
3 Ghutai Shella Gsi-3  Shamozai T 4294 .708 ° 505.-1960 100 4565 2035 18.44° 1036
3 Ghutai Shella Gsl-4  Shanozai, mottled 0-9 7.52 575 1960 062 5391 1340 24.03 1246
'3 Ghutai Shella Gsl-4  Shamozai, mottled 9-40 S 2840 2160 0232913 430 1128 1044
"3 Ghutai Shella Gsl-4  Shamozai, moitled 4061 779 2761739 023 2826 '4.1_0 16,70 - 10.38
4 Murghi Kotal Mgk-1 Azim 07 U813, 073 2809 069 347 200 167 256
4 Murghi Kotal Mgk-1 Azim 7-34 819 262 2901 031 320 051
' 4 Murghi Kotal Mgk-t Azim : C 3466 793 643 2793 0354 9560 510 897 36.06
© 4 Murghi Kotal Mgk-2 Shanwzai 08 745 506 2593 264 4086 21.55 1449 962
. 4 Murghi Kolal Mgk-2 Shamozai 826 794 141 2731 202 543 340 395 233
© 4 Murghi Kotal Mgk-2 Shamozai S26-42 764 840 3040 246 417 350 510 201
' 4 Murghj Kotal Mgk-3 Lajwar 0-12 1817 : 045 2114 041 347 080 100 367
4 Murghi Kotal Mgk-3 Lajwar 1233 0822 044 2731 046 365 0751 098 392
4 Murghi Kotal Mgk-3 Lajwar 33-84 817 198 2407 0.79 2434 085 436 1508
4 Murghi Kotal Mgk-4 Azim 11-31° -803 028 2855 023 130 105 124 121
4 Murghi Kotal Mgk-4 Azim 31.79 788 073 2094 015 504 140 142 44
"5 Dara Dra-4 Quetta/Quelta - 0-12 - 790 330 2546 082 1608 255° 461 850
5 Dara Dra-4 - Queita / Quela 1250 . 0796 - 0.81° 2454 0.10 1.95 <147
5 Dama Dra-4 Quelta/Quelta - 50-79 778 - 081 2269 °0.13 -478 215 329 290
& Kach Kch-2 Shabaq, medium 0.9 784 022 3009 0.8 047 175 081 - 048
-6 Kach Kch2 Shabaq, medivm - 924~ 819 043 3272 013 035190 321 032
6 Kach Kch-2 Shabag, medium’ 2468 © 804 026 3673 008 074185 108 063
6 Kach Kch-3 Shabag 03 807 0.5 2546 028 048 135 066 042
6 Kach ¢ Kech-3 Shabag 823 805 07 3380 026 048 165 068 - 030
-6 Kach Kch-3 Shabaq 2356 818 021 4491 0,10 104 185 088 - 086
7 Bostan Bsn-1 Shamwozai/ Quetta €-15 805 ° 134 2840 049 732 335 157 - 335
-7 Bostan Bsn-1 Shamozai/Quetta 15-38 806 100 3040 028 469 275 243 292
7 Bostan " Bsn-1 Shamozai/Quelta 3868 798 094 3210 010 695 270 510 352
7 Bostan - Bsn-2 Zard 0-13 773 - 338 2685 651 3043 735 1366 934
7 Bostan Bsn-2 Zard 1336 789 128 12655 015 587 265 724 1264
7 Bostan Bsn-2 Zadd . 36-79  71.75 - 138 3056 0.13 1086 320 108 4719




‘Table D.2.4 Results of Soil Analysls : pH, EC and cations (2)

~ No. Damsite Pit No Soil series Depth 'pH  ECe €CaCO3 K Na Ca Mg SAR
cm mSfom Y- wrenaceeens oreg/liter «»meeenemoas .
8 Titkha Trk-1 Barshore 013 837 054 1975 049 456 140 140 385
8 Tirkha Trk-1 Barshore 1331 797 435 2130 031 3434 960 2214 862
8 Tirkha Trk-1 Barshore 31-82 803 531 2099 028 3608 10.20 3449 763
8 Titkha " Trk-2  Barshore 0-13 - 815 052 1836 064 230 200 176 . L68
8 Tirkha Trk-2 Barshore 1328 839 026 1975 015 235 080 109 241
8 Tirkha Trk-2 Baishore 2871 852 110 2037 ©0.10 995 020 069 1491
¢ Sanazli Snz-1 Pishine 011 786 021 2130 026 039 175 067 036
9 Sanzali Snz-} Pishine 1123 817 014 2207 023 052 120 059 055
¢ Sanzati Snz-1 Pishire 2342 770 0328 2469 018 109 165 104 1094
10 Arambi " Amb-2 Pinakai 0-14 788 086 1728 032 186 305 568 039
10 Arambi Amb-2 Pinakai 14-58 © 810 0634 13389 010 " L17 160 147 095
10 Arambi Amb-2 Pinakai 58-149 809 036 1420 005 174 170 130 142
10 Arambi Amb-3 Lajwar 0-14 815 063 1389 021 213 245 243 136
10 Arambi Amb-3 Lajwar 1438 804 068 590 021 295 245 221 2100
10 Arambi Amb-3 Lajwar 38-107 809 048 1389 0.8 230 180 165 175
t1 Jigda Jgd-1  Pinakai 0-11 783 411 1219 067 355 346
11 Jigda Jgd-1  Pinakai 1122 821 039 1250 028 430 100 124 406
11 Jigda Jgd-1 - Pinakai 2276 826 154 1343 026 2217 105 395 1402
11 Jigda Jgd-2  Pinakai 0-11 826 336 1358 165 2956 370 1119 1033
‘11 Jigda Jgd-2  Pinakai 11-:37  BOS 098 1296 063 565 165 217 408
11 Jigda . Jgd-2  Pinakai 37-132 810 088 1312 044 530 140 168 428
'12 KhoraManda Kmd-1 Shairozai - 0-13 - 836 044 1898 0.8 352 155 000 400
12 Khora Manda Kmd-1 Shamozai © 1324 821 055 2840 010 465 110 000 . 6.27
-12 Khora Manda Kmd-1 Shamozai 2477 800 134 2963 044 2782 6301037 963
12 Khoa Manda Kmd-4 Ghazanon-S&S  0-17 769 . 20§ 3302 3 012
' 12 Khora Manda Kmd-4 Ghazanon-S&S © 17-31 799 - L10 2670 ©.18 1043 150 184 3808
12 Khora Manda Xmd-4 Ghazanon-S&S ~ 31-59 782 206 3071 044 1913 285 815 816
“13 Mariumi Mm-! Manmade - 0-12 785 0 061 3364 003 195 300 152 130
13 Masium  ~ Mrmm-1 Man-niade 12-38 791 047 3519 003 169 240 129 125
13 Mariuin Mr-1 Man-made 3879 789 036 2901 023 152 180 128 123
14 'Sakhol Sak:1 - Pringabad 0-12 799 - 021 1852 023 035 145 089 032
14 Sakhel . Sak-l  Pringabad F12-300 817 019 1898 051 043 300 150 - 029
14 Sakhol Sak-1 : Pringabad 30-89° 813 . 019 - 2191 0.8 074 145085 069
15 Amach Ame:4 Pringabad 0-13 1810 026 1898 033 043 180 1325 035
i5 Amach Amc-4 Pringabad 13433 817 0.8 1991 ' 0.26 083 120 100 0.79
15 Amach Amc-4 Pringabad 3382 768 029 1728 031 204 125 088 198
16 Kad Khocha Kad-2 Zard 0-15 780 092 2515 056 391 295 258 235
16 Kad Khocha Kad-2 Zard 15-44 8038 - 049 3040 020 243 185 160 185
16 Kad Khocha - Kad-2 "Zard 44-81 791 © 033 2901 015 234 125 076 234
16 Kad Khocha Kad-3 Shaniozai 0-10 ' ©784 " 056 2176 044 126 275 220 080
16 Kad Khocha Kad-3 Shamozai 1023 801 03F 2130 028 148 160114 126
16 Kad Khocha  Kad-3' Shamozai 2369 -808 033 2068 013 213 170 078 191
17 Laghmgir = Lgr-3 Zard - 0-12 -~ 806 192 2269 092 2521 130 667 1263
17 Laghmgir * Lge-3  Zard "1227 823 L10 2315 028 11730 125 519 654
.+ 17 Laghmgir - Lgr3 Zad © 2743 806 122 2438 010 11,73 120 642 601
018 Iskalkoo  Isk-1  Shamozai/buried 09 764 071 2886  1.5%4 2040 240 213 1135
18 Iskalkoo Isk-1 Shamozai/burried 9-31 748 347 3241 154 2869 495 2049 805
18 Iskalkoo - Isk-1' Shamozai/burricd 3147 - 7,74 ' 432 3426 - 087 39.13 460 2477 1021
18 Iskalkoo Isk-2  Shamozai 0-10 805 053 2130 031 130 205 247 087
18 Iskalkoo Isk-2 Shamezai 1041 822 037 2191046 221 110 119 207
I8 fskalkoo Isk-2  Shamozai 4166 792 - 058 2176 028 287 145 242 206
20 Mangi Mgi4 Kafar 0-14 756 437 2052 054 5000 585 1235 1657
20 Mangi Mgi4 Kaftari 1441 830 113 1821 013 1522 . LI0 078 1569
20 Mangi Mgi-4 Kaftad 41-77 788 319 1790 056 4391 445 543 1976
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Table D.2.5 Resulis of Soil Analysis : Soll fertility (1)

No. Dam site PitNo  Soil series Depth OM N ABP CEC 7n Cu Fe Mn
- em R ppM_ meq | -eeeseees mg / liter------
1 " Wali Dad Wid-1 Zad 0.9 0124 0099 507 826 455 119 9% 100
1 Wali Dad Wld-1 Zadd 925 8121 0043 096 691 080 1.%0 560C 010
1 Wali Dad Wid-1 Zard 2561 0065 0028 1179 624 078 083 267 040
} Wali Dad Wid-2 Sanab 0-12 0089 0079 494 705 285 335 700 000
I Wali Dad Wld-2 Sariab 12-44 0078 0031 014 562 063 200 730 120
1 Wali Dad Wld-2 Sariab 4496 Q105 0033 645 531 081 1% 715 1.0
2 Brewery Biy-1 Zord 016 0319 0014 014 637 370 168 620 149
2 Brewery Bry-1  Zad 16-32 0515 0060 082 1102 295 (84 620 160
2 Brewery Bry-1 Zaud 32-80 0396 0052 0.4 983 043 061 175 070
2 Brewery Bry-2 Zand 0-10 0351 0000 2.19 1898 061 129 241 100
2 Brewery Bry-2° Zard 10-21 0684 0000 137 1380 051 122 217 080
- 2 Brewery Bry-2 Zard 21-79 0259 0000 027 867 065 121 106 010
2 Brewery Bry-3 Zand 0-10 0335 0098 032 953 063 099 555 550
2 Brewery Bry-3 Zard 10-21 0316 0093 0382 993 049 136 194 200
2 Brewaty Bry-3 Zad 2196 0492 0017 QI4 8§53 280 0% 170 LIG
3 Ghutai Shella  Gsl-1  Shamwozai 0-10 0153 0005 027 -738 034 035 126 080
3 Ghutai Shella  Gsl-1 - Shamezai 10-30 0159 00 027 754 045 021 031 000
3 Ghutai Shella Gsi-1  Shamozai 30-56 0217 0018 082 783 051 052 046 010
3 Ghutai Shella - Gsl-2  Shamozai 0-8 0605 0067 055 928 3% 073 191 350
3 Ghufai Shella Gsl-2  Shamozai 8-26 G334 0009 O34 045 094 039 072 070
© 3 Ghutaj Shella  GsI-2  Shamozai 2650 0245 0026 0.4 022 065 030 066 0.70
3 Ghutai Shella  Gsl-3  Shamozai 0-9 0361 0006 027 045 0606 030 034 200
3 Ghutai Shella Gsl-3 Shamwozai 9-42 0293 0010 014 045 056020 033 030
3 Ghutai Shella  Gsl-3  Shamozai T 4294 0264 0020 0.4 735 053 0125 033 050

3 Ghutai Shella Gsl-4  Shamozai, mottled 049 0518 0009 041 891 230 040 163 000
" 3 Ghutai Shella  Gsl-4 Shamozai, mottled 9-40 0271 0003 027 847 095035 032 010
. 3 Ghutai Shella - Gsl-4  Shmmnozai, meitled * 40-61 0191 0.009 014 668 050047 030 010

4 Murghi Kotal ' Mgk-1 Azim 07 0561 0060 192 1446° 230 089 475 250

" 4 Murghi Kotal  Mgk-1 Azim 7-34 0563 0022 0550 1321 260 130 405 230

" 4 Murghi Kotal  Mgk-1 Azim L3466 0322 0007 027 116! 195093 530 080

"4 Murghi Kotal  Mgk-2 Shaniozai 08 0181 0052 343:. 870 . 089 107 000

- 4 Murghi Kotal “Mgk-2 Shamozai 826 0 0215 0023 0 4531256 360 197 1860 040

" 4 Murghi Kotal - Mgk-2 - Shamozai 126:42 0083 0014 137 942 000 152 21.00 070
4 Murghi Kotal : Mgk-3 " Lajwar 012 0066 0059 1230872 : .

-4 Murghi Kotal Mgk-3 Lajwar C12:33 00002 70038 0 041 848 480 142 034

© 14 Murghi Kotal "Mgk-3 Lajwar 73384 700910 0030 641 13297340 171 -930 020

4 Murghi Kotal ‘Mgk-4 Azim - © 031 70322 00013 1920 989 064 215 515 150

© 4 Musghi Kotal Mgk-4 Azim "11-3) 0289 0011 082 865 0593 198 211 130
4 Murghi Kotal Mgk-4 Azim '31-79 0432 0009 027 1121 071 165 234 090

5 Dara Dra-4 Quetta/Quetta  0-12 0688 0011 357 861 052 153 885 140
S Dara Dra-4 Quetta/Quetta  12-50 0437 0002 027 677 046 171 685 100
.5 Dara Dra-4 Queita/Quetta .~ 50-79 © 0492 0001 027 949 043 109 680 08 -

" 6 Kach " Kch2 Shabaq mediom 09 . .0243 0006 178 590 061 127 595 180
6 Kach Keh-2 Shabaq medivm 924 0185 0,034 835 ' o
6 Kach Kch-2 Shabag, medium  24-58 © 0167 0031 082 740 061 068 140" 000
6 Kach Keh-3  Shabaq 08 0272 0019 274 598 -075 114 640 L0
6 Kach + Kch-3 Shabaq 823 © 0250 0047 @ 123 862 023 135 18 020
6 Kach - Kch-3  Shabag 2356 0105 0030 110 386 033 154 144 020
7 Bostan ~ Bsn-l Shamozai/Quetta Q.15 0033 0020 082 903 365 178 143 060
7 Bostan Bsn-l  Shamozai/Quetta 15-38 © 0329 0013 082 1647 255 099 086 030
7 Bostan Bin-1 Shamozai/Quetta 3868  0.287 0032 110 - 81F 205 058 093 020
7 Bostan Bsn-2  Zard 015 0689 0073 - 110 1272 310 073 083 160
7 Bostan Bsn-2 Zard 1538 0525 0049 082 875 235 110 115 0350
7 Bostan Bsn-2 Zard 3868 0234 0005 082 764 300 069 066 050
8 Tirkha Tik-1  Barshore 013 0556 0059 110 963 230 114 460 230
8 Tirkha Trk-1 Barshore 1331 0265 0017 219 1360 240 042 100 050
8 Tirkha Tik-1_ Barshore 31-82 0211 0016 192 1093 215 033 11l 000
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" Table D.2.6 Results of Soil Analysls : Soil fertility 2)

No. Dam site PitNo  Soil series Depth OM N ABP CEC 7Zn Cu Fe Mn

. , om s s PPN TOEq ereesvesso mg { liter------
8 Tirkha Tik-2  Barshore 0-13 0.267 0031 233 1211 265 000 000 030
8 Tirkha Trk-2  Barshore 1328 0157 0012 110 994 205 041 147 030
8 Tirkha Trk-2  Barshore 2871 0020 0029 110 10256 295 037 101 080
-9 Sanzali Snz-)  Pishine 0-11 0288 0002 137 634 092 055 104 070
9 Sanzali Snz-1  Pishine 11-:23 0135 0003 027 595 08 061 050 020
¢ Sanzali Snz-1 Pishine 2342 0338 0004 027 390 034 025 057 000
10 Arambi Amb-2 Pinakai 0-14 0238 0013 123 1287 195 07¢ 094 060
10 Arambi Amb-2 Pinakai "14.58 0377 0013 027 19.04 235 091 070 0.10
10 Arambi Amb-2 Pinakai - 58-149 0224 0000 014 1606 245 11¢ 078 0.10
10 Arambi Amb-3 Lajwar 0-14 0291 70030 027 782 210 285 965 000
10 ‘Arambi Amb-3 Lajwar “14-38 0 0.159 0029 027 846 310 189 175 1%
10 Arambi Amb-3 Lajwar 38107 0162 027 041 655 040 173 345 190
i1 Jigda Jgd-1  Pinakai “0-11 0.156 0036 178 293 025 093 735 250
"~ 11 Jigda Jgd-1  Pinakai 31.22 0155 0028 192 425 028 104 770 140
11 Jigda Jgd-1  Pinakai 22-76 G 0106 0022 123 498 026 162 1090 140
11 Jigda Jgd-2  Pinakai 6-11 0259 0016 658 451 062 224 2600 050
11 Jigda Jgd-2  Pingkai 1-37 0200 0033 576 648 046 236 1360 1.30
11 Jigda Jgd-2  Pinakat 37-132 0130 0039 247 717 055 188 108 110
12 Khora Manda - Kmd-1 Shamozai a-13 0259 0072 082 1233 220 043 440 170
12 Khora Manda Kmd-1 Shemozai 13-24 0314 G¢GO36 110 - 1325 240 042 171 070
12 Khora Manda - Kmd-1 Shamovzai 24-77 - 0.190 0009 055 1126 180 028 097 050
12 Xhora Manda Kmd-4 Ghazanon-3&S ~ 0-17 6205 0027 110 964 245 084 6386 L70
12 XhoraManda Kmd-4 Ghazanon-S&S ' 17-31 ° 0312 0034 0382 1010 225 0%4 048 0.30
12 Khora Manda  Kmd-4 Ghazanon-S&S ~ 31-59 0203 0026 055 857 180 048 049 000
13 Manum Mm-1' Man-made 0-12 0353 0021 027 557 3190 148 18 Q.10
13 Manum - Mrm-1' Man-made “12-38 © 0655 0012 014 230 450 138 125 020
13 Marum - Mmi-1 Man-made - 3879 © 035 0050 027 609270 112061 010
14 Sakho! Sak-1  Pringabad C0-12 0082 0034 0 123 439 225 805 685 230
14 Sakhol - Sak-l1 ‘Pringabad . 1230 0094 0009 151 432 016 070 625 120
14 Sakhol Sak-1 - Pringatad - 773089 0066 0013 - 123 416 016 082 650 090
i5 Amach - ' Amec-4 Prngabad ~ 013 0213 0063 . 466 731 048 164 0.00
- 15 Amach ‘ Amc-4 Pringabad - 1333 00037 0039 C 272 516 043 142 5707 210
15 Amach ‘Amc-4 Pringabad . . 33-82 0049 0012 165 540 022 088 590 080
- 16 Kad Khotha . Kad-2 - Zard Lo0s 0370 0007 : 082 ~ 578 063 057 169 200
16 Kad Khotha : Kad-2 ‘Zard <1544 0241 0002 (.14 545 083 080 039 020
" 16 Kad Khogha - Kad-2 Zard 44810191 0000 0.4 426 072 03% 006 0.10
16 Kad Khocha © Kad-3 Shamozai <010 - 0303 0045 233 602 089 Q9% 226 2.00
16 Xad Khocha : Kad-3 "Shamozai “1023 70325 0049 151 705 1350 180 5105 140
16 Kad Khocha Kad-3 Shamozai 2369 0150 0034 082 635 062 087 211 (60
17 Laghmgir Lge-d  Zard 0-12 0262 005 082 917 250 082 730 220
17 Laghmgir Lge-3 Zadd <1227 0412 0052 027 959 235 067 670 1.20
17 Laghwgir  * Lgr-3 Zad 27443 0370 0005 . 082 884 195 080 520 0.90
- 18 Iskslkoo Isk-1-. Shamozai/bumied 0-9 0359 0008 219 77 031 080 060 000
- 18 Iskalkoo - Isk-1 ~ Shamozai fbwried 9-31 0.595° 0007 027 918 032 1.25 300 000
18 Iskalkoo ~ ~  Isk-1 Shamozai/busried 31-47 ~ 0658 0000 082 530 041 100 625 030
18 Iskalkeo . Isk-2: Shamozat 0-10 0318 0000 165 651 035 050 204 090
18 Iskalkoo Isk-2 - Shamozai 1041 - 0497 0000 069 646 033 043 089 0.10
18 iskalkoo Isk-2 Shamozai 4166 0403 0000 027 743 033 069 0381 050
20 Maogi Mgi-4 Kaftari 0-14 0389 0010 " 110 799 032 095 630 1.9
" 20 Mangi Mgi-4 Kafari 1441 0186 0007 055 700 047 067 141 030
20 Mangi- Mgi-4 Kaflari 4197 0134 0006 027 543 035 077 069 020
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Table D.2.7 Results of Soil Analysis : Soil misture retension (1)

Bulk Soil moisture retension Plant
No. Dam * PitNo Soil serics Depth density O.1bar  03bar  15bar  Avable
cm gfeml een Q1Y meeeme e eennmens Qv
i WaliDad Wid-1  Zard 0.9 0275 0202 009
1 WaliDad Wid-1 Zard 9.25 1606 0261 0194 0087 0171
1 WaliDad Wid-1  Zard 2561 1536 0232 0169 0083  0.132
1 WaliDad Wid-2  Sariab 0-12
1 Wati Dad Wid-2 Sarisb 1244 1609 0240  009% 0043  0.086
1 WaliDad Wid-2  Sariab " 4496 1491 0232 0103 0044 0088
1 - WaliDad Wid-3  Quelta, marginal ~ 0-11 1490 0232 0205 0130 0111
I WatiDad Wid-3  Quetta, marginal ~ 11-23 1486 0216 0169 0095 0109
1 - Wali Dad Wid-3  Quetta, marginal i 23.91 1543 0250 0205 0102 0159
2 Brewarry Bry-l Zad- 0-16 1429 0279 0204 0075  0.183
2 Brewarry Bry:l- Zard [6-32 [.464% 0.253 0.204 0085 - 0.175
2 Brewany Bry-1 Zard 32-80 1586 0245 0197 0097 0158
2 Brewary — Bry-2 Zad 0-10 1.525 0262 Q164 0075 0136
2 Brewary Bry-2 Zard 1021 1404 0279 0168 0076 0129
2 Brewany Bry-2 Zard 2079 1624 0287 0394 0108 - 0.14)
2 Brewany Bry-3 Zard 0-10 1.443 0.261 0.178 0095  0.119
2 Brewarry Bry-3' Zard 1021 - 1553 0247 0179 0103  0.}8
2 Brewairy Bry-3 Zard 2196 1682 0238 0180 0097  0.140
3 Ghutai Shella  Gsl-1- Shamozai 0-10 1355
3 Ghutai Shella Gsl-1- Shamozai . 1030 1.378
3  Ghutai Shella Gsl-1  Shamozai 130-56 . 1377 :
3 Ghutai Shella. Gsl-2  Shamozai 08 LISt 0206 G163 0092 0082
3 Ghutai Shella  Gsl-2 * Shamozai 8-26 © 1,528 0207 © 0163 . 0083 . 0.121
3 Ghutai Shella Gsl-2  Shamozai 2690 1384 0190 0157 0083 0102
3 Ghutai Shella  Gsl-4 ~ Shamoai, mottled  0-9 1.554 0268 0120 0055 - 0100
©3  Ghutai SheMa  Gsl-4- Shamozai, motiled  2-40 1554 0244 0076 0038 0059
3  Ghutai Shella Gsl-4  Shamozai, mottled  40-61 1541 0268 0111 0044 0104
4 Murghi Kotal Mgk-1 Azim 07 © 0256 0205 0076
4 MurghiKotal - Mgk-1 Azim - 734 0284 - 0271 0.110
4 Murghi Kotal * Mgk-§ Azim - "34-66 g : o
. 4 Murghi Kotal Mgk-2 Shamozai 08 - 1329 0213 0195 . 0097 0.130
" 4 MurghiKolal Mgk-2 Shamozai 8-26 1.520 0 0269 0 0247 0137 - 0.168
4 Murghi Kotal Mgk-2 Shamozai . 2642 CL695 T 0197 T 0469 0161 00147
4 Murghi Kotal - Mgk-3  Lajwar- 0-12 1588 0 0225 0 0183 009  0.139
4  Murghi Kota! Mgk-3 Lajwar 12433 1699 - 0253 0213 - 0132 - 0.138
4 Murghi Kotal -Mgk-3 Lajwar 33-84 168 0251 0202 0129 0.124
4 Murghi Kotal . Mgk-4 “Azim 0-f1 1735 0247 0209 0118  0.159
4 Murghi Kotal Mgk-4 Azim 12-3} 1521 0268 0214 0107 0.163
4  Murghi Kotal Mgk-4 Azim 3179 1719 0247 0211 0433 0134
5 Dara Dra-§  Quetta/ Quelta 012 L1534 0232 0191 0116 0115
5 Dam Dra-4  Quetta/ Quelia 12-50 © ;. 1853 0098 . 0172 . 0097 ° 0.137
5 Dana Dra-4  Quetta/ Quelta 5079 . 1544 0273 ° 0249 0321 0.198
6 Kach Kch-2 ' Shabaq, medium 0-9 : _ : : ST
6 Kach ‘Kch-2  Shabag, medium © 924 - 1745 0166  0.132 ° 0088 0076
6 Kach Kch-2  Shabag, medium  ~ 24-58 : _ '
6 Kach Kch-3  Shabag 0-8 _ _
6 Kach Kch-3  Shabag 823 1607 0210 018 0114 0116
6 Kach Kch3  Shabag 23-56 - ‘
7 Bostan Bsn-l  Shamozai/Quetta 0-15 1402 0254 0175 - 0050 0175
7 Bostan Bsi-l  Shamozai/Quetta  35-38 1525 0245 0151 0049 0155
7 Bostan Bsn-l  Shamozai/Quetla 3868 . . 1467 0261  0.147 0045  0.149
7 Bostan Bsn-2  Zard 0-13 1.563 0201 0131 0050 0126
7 Bostan Bsn-?  Zard 1336 1549 0203 . 0127 0051  O.[I8
7 Bsa-2- Zard . 3619 1454 0222 0133 0061  0.105
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Tabte D.2.8 Resulls of Soll Analysls : Soil misture vetenslon (2)

: Buik Soil moisfure retension Plant
No. Dam Pit No  Soil serics Depth demsity 0.1bar 03bar  15bar  Avalble
: cm gleml  erreniieans Qrit -esrveverenncnoa Qv
8 Tirkha Tik-1 Barshore 0-13 1.598 0.226 0.175 0.081 0.150
8 Tikha Tik-1 Barshore 13-31 1.576 0,237 0.174 0078 0.151
8 Tirtkha Trk-1 Barshore 31-82 1.505 0.252 0.170 0.044 0.190
8 Tirkha Tik-2  Barshore 0-13 1518 0262 0.139 0.041 0.149
8 Titkha Tik-2  Barshore 13-28 1,631 0.213 0.122- 0.049 0.118
8 Tirkha Tik-2  Barshore 2871 . 1504 0.203 0.111 0.040 0.107
% Sanarli Snz-1  Pishine 0-1 L7117 0.196 0.089 8.055 8059
9 Sanazli Snz-1  Pishine 1123 1.895  0.164 0.061 0.034 - 0052
9  Sanazli Snz-1  Pishine 2342 1.770 0.163 0.066 0.038 0.049
10 Arambi Amb-2 - Pinakai 0-14 1.434 0.299 0.137 0.051 0.123
10 Arainbi Amb-2 Pinakai 14-58 1.351 0,322 0.120 0043 - 0104
10 Acambi Amb-2 Pinakai _ 58-149 1518 0.311 0.304 0.053 0.381
10 Arambi Amb-3 Lajwar ©0-H 1.420 0.341 0.194 0.075 0.169
10 Arambi Amb-3 Lajwar 1438 1.552 0312 0.187 0.082 0.162
10 Arambi Amb-3 Lajwar 3I8-107 1408 0.364 0.182 0.049 0.186
11 Jigda - Jgd-!  Pinakai Co0-11 1.545 0213 0.152 0.053 0.152
- 11" Jigda Jeds1  Pingkai 1122 1.608 0215 0.119 0.043 0.123
11" ligda Jgd-1  Pinakai 22-76 . 1.588 0.241 0.218 0.073 0.229
‘11 Jigda . Jpgd-2  Pinakai 011 1607 0.239 0.212 0.080 0.213
11 Jigda Jgd-2° Pinakai : 1137 . 1.600 0.231 0.196 0.082 0.183
‘11 Jigda - Jgd2 Pinakai 37132 1458 0290 0475 0.047 0.187
12 Khoramanda Kmd-l Shamozai -0-13 1418 0251 0110 0051 0083
12 Khoramanda Kmd-1 Shamozai 13-24 1335 0216 0110 0045 0.086
12 Khoramanda Kmd-1 Shamozai -~ = 2477 ' 1527 - 0201 0J41 0059 0125
12 Khoramanda Kmd-4 Ghazanon-S&S 0-37 .+ 1.683 0216 0143 0.073 G117
127 Khoramanda Kmd-4 Ghazanor-S&S ° 17-31 . 1645 0200 @171 0103 . O.112
12 Khoramanda Kmd-1 Ghaza non-S&S 31-39 1641 . 0 0205 - 0.166 0.125 0.068
‘13 Marrivm Mtm-1 Man-made L 0-12 1.608 0261 = 0261 0222 0063
13 - Marrium Mrn-1 Man-made S 1238 1590 0077 0 0492 0167 ¢ 0040
13 Marmuin - M-l Man-made : 3879 . 1.587 0.085 - 0.105 0.089. 0.025
14 Sakbul = Sak-l Pringabad C012° 0 0 1412 0224 0071 0038 0046 .
14 Sakhul® ¢  Sak-1° Prngabad ¢ 1230 - ' 3474 0.189 00658 - 0.034 0035
c+ 14 Sakhal Sak-1 Pringabad . 30-80 . 1443 T 0216 - 0.058 0.033 0,035
15 Amch ' Amc-4  Pringabad ©0-13 1550 0.252  0.111 0.056 - 0.085
15  Anch Amc-4 Pringabad - 1333 1476 0.224 _6.111 0078 0048
15 Am¢h . Amc-4 Pringabad S 03382 - 1482 0.198 - 0,085 0050 0.052
16 Kadkhucha Kad2 Zad R 5 - T 1459 - 0.226 0.106 0.030 0.l111
16 Kadkhucha Kad-2° Zad : SIS 1418 0183 029 0048 0114
16 Kad khueha Kad2 Zad . =~ 44-81 ¢ 1403 0220 0.138 0030 0,152
16 Kadkhucha Kad-3 Shamozai S D-10 1428 0218 - 0173 0033 ~ 0199
16 Kadkhucha - Kad-3 Shamozai 10-23 © 1390 - 0227 - 0.187 0035 ° 0211
- 16 Kad khucha -~ Kad-3 Shamozai . 23469 1265 0227 - 0169 0028 0179
17 Laghumgit  :Lgr-3 ~ Zand 012 1434 0324 0118 0.047 0,102
17 Laghumgir Lgt-3  Zard - C 227 - 1410 0319 " "0.118 0.047 0.101
17 Laghumgir Lg-3  Zard 283 1409 0321 0146 0057 0,125
18 Iskalku Isk-1  Shamozai/bunicd = 0-9 1.383 0.349 164 = 0069 0131
18 Iskalku  Isk-l1  Shamozaifburried  9-31 "~ L301 0.364 0.174 0072 0.133
18 Iskalku - Isk-l  Shamozai /burried 3147 1323 0327 0158 0081 . 0102
18 Iskalku Isk-2  Shamozai 0-10 1.425 0316 0.127 0.047 Q.113
- 18 Iskalku Isk-2  Shamorai 10-11 1.364 0.333 0.133 0.062 0097
i3 lskatku Isk-2 ~ Shamozai - 41466 1.472 0.260 0.159 0.081 0.114
20 Mangi Mgi-4  Kaflar 0-14 1.521 0205 0.160 0078 0.124
20 Mangi - Mpgi-4 Kaflari 14-41 1.688 0.202 0.143 0.089 0.090
20-Mangi - Mgi-4 Kaflari 41 14814 0.199 0.108 0.055 0.086
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Table D.2.9 Results of Soil Analysis : Infiltration rate

K-best Kemax Phi-best Phi-max

No. Bam Soil Serics Pith R Depth Time Intake  Infilim
: cm_ min_cnvmin_em/min__cmvh  cnvh em™2h em™2/h
1 WaliDad  Zard Wid-1 1 09 6 0367 0095 1440 2988 12240 23400
1 WaliDad  Zard wid-1 1 925 18 0067 0017 0263 0540 2196 4320
1 WaliDad  Zard Wid-1 1 2561 21 03100 0026 039 0828 3312 6480
| WaliDad Quetamgl Wid-3 1 0-11 21 0267 0069 1044 219 8640 16920
I WaliDad Quettamgl Wid-3 1 1123 24 0133 0035 0540 1080 4320 3610
| WaliDad Quéttamgl Wid-3 1 2391 1S 0620 0005 0079 0162 0648 129
2 Brewary - Zard Bry-1 1 08 21 0600 G156 2376 4860 © 19.800 37620
2 Brewary  Zard Bry-l 1 820 24 0433 0113 L7I0 3618 14220 28260
2 Brewary  Zard Bry-1 1 2038 21 0367 0095 1458  2.934 12060 23400
2 Brewary  Zard Bry-3 1 0-13 30 0383 0100 1530 3132 12780 24480
2 Brewary ~ Zard Bry-3 1 1530 21 7 0117 0030 0455 0954 ° 3798 7560
2 Brewary - Zard Bry-3 1 3045 157 0030 0008 0119 0245 039 1926
3 GhShela  Shamozai  Gsk2 1 023 21 0 L1330 0294 4320 9360 36000 72000
3 GhShela  Shamozai "Gst-2 - 1 2360 39 'LI0C - 0286 4320 - 9000 36000 72.000
3 GhShela ~ Shamozai  Gsl2 1 60-100 14 . 1700 0442 6840 14040 57.600 103.000
3 GhShela  Shmziomd Gsl-5 1 0-20 16 1300 ° 0338 5040 10620 43.200 82.800
3 GhShela  Shmziemd Gsl-5 1 2040 32 1375 0357 5580 11340 46.080 88200
3 GhShela  Shmzie-md Gsl-5 1 4055 26 1250 0325 5040 10080 39.600 79200
4 Murgi Kotal Lajwar Mgk-3 1 ©-15 21 0133 0035 0527 1080 4338 8640
4 Murgi Kotal Lajwar ‘Mgk-3. 1 1530 33 0100 0026 03% 0828 ' 3312 6480
4 Murgi Kotal Lajwar Mgk3 1 3045 27 0065 0017 0257 0536 2160 4194
- 4 Murgi Kotal Azim ‘Mgk-4 1 0-15 45 0367 0095 1458 2934 12060 23.400
4 Murgi Kotal Azim ‘Mgk-4 1 1530 27 0167 0043 0666 ~ 1350 5400 10.800
4 Murgi Kotal Azim Mgk-4 13045 39 0133 0035 0522 1098 4356 8640
-5 Dara Lajwar  Dar-5 1 0-15 6 0067 0017 0263 0540 219 4320
5 Dara Lajwar  Dar-5 11530 30 0080 0021 0317 0648 2628 5040
5 Dara Lajwar  Dar-S 1 30-45 15 0033 0009 : 0133 0274 1116 2.124
7Bostan . Zard  © Bsm-2 1 0-15 33 00200 0052 0792 1620 . 6480 12.960
7 Bostan Zard Bsi-2 1 3868 9 0217 0056 086+ L1764 - 7020 13860
- 8 Tirkha Barshore Trk-l 1 020 27 0283 - 007  L116. 2322 - 9360 18.180
'8 Tirkha  Barshore  Trk-f - 1 2050 © 18- 0517 0134 2052 4158 " 17.100° -32.580
8 Titkha . ¢ Barshore = Trk-l 1 50-80 21 0400 0104 1584 | 3348 13320 25.560
© 8 Tirkha Barshore Trk-6  1.0-15 . 21 " 0500 0130 11980 3960 16560 32040
8 Tirkha Barshore - Trk-6 ~ 1 15307 15 0767 - 0.199 ' 3.024 - 6.120 - 25200 50400
8 Tirkha ‘Barshore  Trk6- 1 3045 © 2 0300 0130 1980 3.960 16560 32040
$ Tirkha ‘Barshore © Tik-6 ~ 1°30-45 14 0900 0234 33564 7200 29880 57.600
9 Sanzali Pishin Snz-5 0-38 4 0500 0130 1980 3960 16560 32040
9 Sanzali Pishin Snz-$ 38-58 7 0033 0009 0133 0274 1L1l6 2124
10 Arambi Pinakai - Amb-2 1 0-15 18 0067 0017 0263 0274 . 219 2124
10 Arambi Pinakai  Amb-2 I 1545 25 0020 0005 0079 3960 0648 32040
"1t Jigda Pinakai  Jgd2 1 015 9 0033 0609 0133 0274 Lll6  2.124
11 Jigda Pinakai  Jgd-2 1 2045 20 0040 ° 6010 0158 0328 1332 235536
11 Jigda Pinakai  Jgd-2 1 4565 10 0060 © 0016 0238 0504 1980  3.960
12 KhManda Shamoiai - Kmd-1~ 0-13 18 "0667 0173 2628 5400 21960 43200
12 KhManda Shamozai  Kmd-1 1324 12 - 0800 0208 3168 6480 26280 50.400
12 KhManda * Shamozai - Kmd-1 2477 147 1300 0338 5040 10800 43.200 ' 82.300
12 KhManda  Ghaza Kmd-4  0-17 21 0067 0017 - 0263 0540 - 2196 4320
16 KdKocha - Zard Kdk-2 1 0-15 12 0300 0208 3168 6480 26280 50400
16 KdKocha  Zard Kdk-2 1 1530 14 0750 0195 2988 6120 24840 46800
16 KdKocha  Zard Kdk-2 1 3050 12 1250 0325 5S040 10080 39.600 79.200
17 Laghmgir  Shamozai Lgr-1 1 023 28 1160 0286 4320 9000 36000 72000
17 Laghmgir  Shamozai Lge-l 1 2360 11 1500 039 6110 12240 50400 97200
17 Laghmgir  Shamozai Lgr-} 1 60-100 6 0700 0182 2772 5760 23.040 43200
I8 Iskalkoo  Sadab  Isk-3 1 09 42 0500 0.130 1980 3960 16.560 32.040
18 Iskatkoo  Sariab Isk-3 1 922 18 0100 002 039 0828 3312 6480
18 Iskalkoo  Sariab Tsk-3 1 22104 50 OO0 0003 0040 0083 0331 0648
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Yig. D-2- Soil Map of the Study Area { Mastung and Kalat Districts)
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Fig. D-1 Soil Map of (he Study Area { Quetia, Pishin and Qila Abduliah Districts )
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