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111:2.4 - GEOLOGY' AND SOTL

tlng falm-ldnds and 1ec1amat10n Df the waste-
: ‘:on.under reasonable supply of
'prerequrslte for successiul
Atiol :'dfsecurlty “The Agrlcultu1al Development
o the Pat Feeder Canal wrll be one of the reallzatlons

dﬁln 1esp0nse ‘to the natlon ey request

; New.- 11nd_development must be dealt w1th sufflelent cautlons from view-

:p01nts of the Soil degradatlon that has’ glven rlse to the global trouble'

in: food production In th1s regard 011xsurvey of the PTOJeCt Area in

‘.relatron w1th 1ts geolog1ca1 feature wrll'present sc1ent1f1c 1nformatlons
B useful for makan the development successful ObJectrves of the sorl

_survey by the Feaslblllty Study Team are: ;1'

. a) to conduct 5011 profrlo obscrvatlons for checklng the results of

the ox1st1ng sorl surveys and

bj. to’ 1nvest1gatc problems whlch w111 be derlved from soil properties
and weter quelity for. 1mpr0v1ng agr1CU1tural managements almrng to

'1ncrease farm products

Co2. Geology and Land Folm

15 composed of the alluv1al dep_ 1ts between the

.CThe_;
:-Marrl-— Bugtl Hrllsiand the Indus Rlver Geologledl feature 1nclud1ng the .

Area: is shown in Flg III 2 6

The Pledmont dep051ts (de) trdnsported from the Hllls which dre
::formed w1th sed1mentary rocks of Fertlary (Tpm} cover most part of. the

eastern area The flood p1a1n dep051t5 (Qbf) transported by the_

_'streams from the no1th spread on more than a half of the Areaf nalnly west

':-51de of the rallway (Vuttal-— Jacobabad) On thlS pl ‘Led stroams :

J_brought new dep051ts (Qbr), retently in- the Quaternary, whlch stretch
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along'the_eaetern_parfwof the Area.

lndus Rlver dep031ts [Qcm and me), early recent 1n Lhe Quate1nary, e
from ‘the hlgher ‘and lower terlaces in- ‘the marglnal south- western palt “and

the most-east part near Guddu Barlage, respectlvely

‘These alluv1al covers f01m1ng the Kachh1 Plaln are very thlck thoum
'sands of feet at places and have falrly flner textures except the pledmont
dep051t5 (de) which are- composed of coarse’ detrltal materldls from -the

'adJacent hlgh lands

| Table IT1.2-33 presents brie'f-éw'{plaﬁatiions'fbr'iﬁat'efi-al cénstituents,
genesis and topography in relation to-the geological era from Tertlaly

to recent Quaternary
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3. Soil Survey

_ 5011 Survey Pro;cct of Pakistan was Lnltlated in 1964 by FAO/UNDP
Qw1th thb help ot USA and. Netherland. qum,lJ72-Pak15tan qucrnment SUC-
ceeded the Survey.to make 1.250,000 scaled'soil'maps'and'had-covered a

half of'the.béﬁntry'up.fo 1979.

Con51der1ng ve1y short spdn of the field obselvatlon the. survey was
'focussed to. conduct soil plOfllC examination-as many as pOSblbl@ and dnau
lyse. the soil sample% in the field. Wlth the survey results obtalned
'1nvest1gat10ns and dlscu5510ns have been made on the existing results of

501l c13551f1cat10n and land. pOtentlallty

‘a) Soil PrOfile3Survéy
The SUrvey wis carrled out in March, 1982 in cooperatlon with' Jhatpat
Office of Irrlgatlon and Power Dopartment Baluchlstan Government and

CMr. Malik Zahur Ahmad, Research Officer, Soil Salinity and Watertable

Surveys, Planning_Division, WAPDA, Lahore.

1} Survey Method
“The Survey. c0n51sted of 5011 p1t observat1on and so0il sample_
‘Lollectlon for tentdtlve analysis. The pits were made to the depth
“of 80 ‘to 120 cm from the surface w1th a w1dth of 100 cm as far as

soil compactness allowed dlgglng

The 5011 proflle descrjptlons fol]owed the method and terms
' def1ned in" the FAO Gu1d011nes for SOll Profile Descr]ptlon which is

now of wlder use in the world

Borlng was tTled us1ng a common hand auger (post hole type) 1f
necessary to obbcrve further the lower layels of the pit. Wlth e
| regdrd to the field tcsts,_501l harness tester a kind of LOHG pene-
_trometer to measuré soil. compactness, wds used. The tester is handy
and portable for: the field survey :CdmpaCtness of the soil layers
is of much 1mportance “to’ investigate workablllty of a land for the
potentlalxty c1a551f1cat10n'as_we11_asfto distinguish’ genetlc-dlffer—

ences in-the soil classification.
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In addition, chemical reagent tests were tried with every soil

profile. These'are~

(i) Dllute hydrechlorlc acid solutlon {IN) tor detectlng carbon—

ates (effervescence}

(2} Benz1d1n (pp “ d1am1no - diphenyl-selt) solntion_(one.per~
'eent'in'lo'pefeent acetie*aeid'solutionj'for'deteeting"
“active mangenese ('derk'bine coler'development)
(3) aa'- dlpyrldyl solutlon (0.05 percent 1n 10 pelcent acetlc

. ac1d solutlon) for detectlng felrous iron (Fe++) (plnk red

color development)

Selectlon of the p1ts was restrlcted mostly to the SlteS along
the dlstllbutarles 51nee besides metaled road from town to town there
are no. other trafflc fae111t105 than the dlstrlbutary earth roads
'Espec1ally on a few days after a heayy rain the sphere of .jeep move-

ment was extremely stuck.

ii) Proflle Descrlptlon _ _ :

: The number of p1t was 25 only in total because of the 11m1ted
'survey term and the - frequent heavy ra1nfa115 which are nsually not
expected 1n thls eeason Locatlons of the pits are shown in Fig.

S II1Y.2- -7 together w1th those of water sampllng

t Land use and. eropplng status of the pit 51tes are summarlzed 1n
Tab;e I11.2-34. Most ‘are fallow plots or unused lands in the later

stage'ef Rabi, main crops were wheat ‘and grams 1n pro maturlty

Table T1T.2- 35 outlines eharacterlstlcs of the 5011 proflles are

presented-ln Appendlx‘III.ZaS. Name of Soil Series will be.referred

to the later paragraph.
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b) Field Analysis

i) 8011 Analyqrs

- About two kg of 5011 samples wele takcn from evcry s0il layer

: dlstlngu1shed on the proille three to five: samples were collected
from each pit. ‘Thesé were air-dried, broken to. piece% and sieved to
pass two mm-sieve for the aualy51s in the base camp (Rest Heuse,

Jhatpat}

~ These %amples totdllng 102 were analysed for PH and electrical
conductLV1ty (FC) at 1:2 5011 water ratio. 'A'portable glabs electrode
- pH meter (HM - IK) and a portable EC nmeter (CM - 1K) could nicely be
- used for these analyses. Data obtained are already given in Table
11.2-35, which wiil.be discussed in the next paragraph. No gravels

“were found -throughéut the Arca.

ii) Water Analysis
- Water was sampled at the same time:of_theipit survey from the
Main Canal, distributariee and stagnant pools. Twenty eight samples

were subjected to the same analysis as the soil samples.

Andlytlcal data are arranged in Table III 2-36 in tho secquence
:of samgllng Most wele “taken from canal and Draln bystem and only
.one sample from a tube well (No 20) nearby RD 238 of Pat Feeder Canal.
This tube-well wqter has an EC of 0.6 mmho, much lower than expected.
The.water:may origihate from the-groundﬁater~ soerce of which is
"con51dered a seepage of the canal water becduse soils there ire

coarse textured and water permeable.

e There haVe.been'no other opportunities to collect well water'or
groundwater-samples in thrs Area drinking water has been taken from
the Canal, and: groundwater has been in general considered too high

in salt concontratlon preeumably more than 4 mmhos/cm.

Plg lII.2—8_1llustrates changes of EC values in the canal irri-
gation and drain system of the Prdjeet'Area, It could clearly rea-
lize that water from the Indus River is not so contaminated with

other salts during its flow along the canal course so- far as the
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barrage éate is opened: for irrigation. EC at Guddu Barrage, 323
micro mhos, increased to 392 at Mangsi Distributary, the mest far

from the Barrage.

c)_Laboratory'Analysis

out of:all soil.sampleé; 24 samplés froﬁ'ﬁ soil profiies:Were'sent‘
to.the'laboraﬁory of Sbil'Salinity and Watertable Surveys, WAPDA, Lahore
for further'phy%iéal'éﬁd:chémical analysis. The reSults are giveﬁ in
Iable 111.2-37 for part1c1e size distribution and m01sturc equ1valent and
in Table TIII.2-38 for chemical propertles of the samples With regard to
soil fertility, nltrogen and phosphorus are apparently deficient though

they are favored with rich calc1um and a hlgh CEC.

Next Table I11I.2- 39 shows examples of water ana1y51s Both'gampies
were collected im Indus Rlver at the Barrage of Guddu and Sukkur. The
water from the Guddu Barrage seems too high in soluble salts and’ EC as
compared with that from the Sukkur and those. of water samples in the pre-

ceding table.

: WAPDA also had cohducted its own Soil Survey in the concerined areas
under National Irrlgatlon PrOJects and issued the Atlas in 1981 complled
by its Planning Division, giving many kinds of maps for, land use, soil -
sélinity, watertable and so on, based on a survey scale oflone examination

per one square mile,

Interpretatlons and dlscu551on5 of these data will be done in the

follow1ng paragraphs.
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?4Z.Soi1-CIa§§{ficdtion'

801ls of fhe Alea developod on the hachhi Platn cons1st of two_';:.
'dlffelent parent materlals ~Major part of the Alea has 50119 developod
oln the pledmont sedlmonts blought down by the torrents flom the Marrlu_'
Bugtl and other hllls in the north - lhey ale ca1c11eous due to Iortlary _
'mdterlals mainly shalos sand %toneb and 11mestones Tho other soils -
of the Area are derived from the Indus Rlve1 alluv1um .origins of which
- are: calcdreouq 5ed1ment1ry, 1gneous and metamorphlc rocks of the

'__Hlmalayds

" At some places near- the bordﬂr areas. thL both mate11als are more or
quq contam1ndted cach othor on the flood plaln% through frequent stream

' torrents, resultlng in. developlng a-wide varlety of the soil.types.

f.a)‘Greatfsoil Groups-

FAO/UVFSCO - 8011 Map of the World {VIl 1 1977] cld951fled the
_50115 of Kachhi Plain. 1nto one._group unit of Yelmosolq Hapllc Yermosols
-are domlnant and d1v1ded into two phabeb, Yh 27- 2a- (non sallnej and Yh
26-2/3a (sa11ne) The former ocouples most: of thé Plain nhlle the Jatter
dlstllbutes from ‘the eastern part of the Plain to northwards along the

Indus R1ver 1he boundary ‘line cuts the Command Area of the Pat Feeder

'Lanal at around RO 328 and erg down to Jacobabad’ s1de

7 Fig. TI1, 2 9 shows d1str1butlon of Soil Unlts along Indus Rlvel

' _whlch was - copled from the iAO Map. Slnce the Unlt symbol is deblgnatcd
:w1th the name of the: most- domlnant Soil Un1t in the area “each Unit 1s

generally: assoc1ated w1th and/or 1nc1udes some other Unlts This is

1nd1cated by suff1x1ng numeral. afte1 .Unit name. The- Yermosols in the

PrOJect Area are descrlbcd as.. follows
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Map Symbol S Associated Soils " Inelusions - Phase
Yh 26 2/3a (Hapllc ... = . ~zo-(Orthic - Saline
Yermosols? medlun_and' ' _ $°1?"chaFS)
fine texfured;'leﬁgl
to gentlyﬁﬁndulating}_
Yh 27-2a (Haplic . . - Zo ‘(Orthi‘"c.:r_Sd_loia'(':hakSJ_._ Jo (Caleavie . - -

S o llu1150115
Yermosols, mediun. J

'th (Camblc {""

t¢¥t“Ted: level to..-.. Arenosols)

gently undulating)

_ Yermosols arc 50 called ”Deselt 801159, def1ned as- sandy,_stony and
_-mostly shallow so1ls w1th very weak structﬁral development But they are
in some. spots deep, YBIIOWLSh loams 'a“Hapllc” ‘is connotatlve of soils:
w1th a 51mp1e normal. horizon 5equence Jhatpat Serles,‘the most domlnant
soil type in . the Area, was 1dent1fled to ‘be Hanllc Yermosols by Soil

Survey_of Paklstan ‘and Rthan Serles to be Orthlc %olonchaks
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bj:General'Soil-Peetures'

As was. already polnted out the 5011s in’ the P103eot Area have o
ldeveloped ‘on the flat allu»lal plalns .and they are mostly medlum to
' f1ne tehrured except small arcas of sand dune and 1ts v:olnlty Soll
color is very pale brown (IOYR 7/3) to pdle Dbrown (6/3} when' dry with * -
almost no accumulatlon of humus under- the hot and arid cllmate 'St ruc-
'tural deuelopment 15 very weak 1n geenral platy [Strdtlflcd) or blocky
' (homogenlzedj structure are observed more or less’™ aecordlng to the
'frequency end age of the dep051tlons ' Con51stency when- dry is extremely
hlgh the oompattness ranges 20 to 30 as expressed as 1ndex of the 8011_
1Hardness Tester Its value more than 23 (10 Lg p1essure per square
fcentlmetel) could stop _the root elongatlon (Iakljlma Y 1969) Over-

all hlgh clay content of swolllng property grves an excellent feature:”

- of hexagonal su1face cratks every where the 's0il is drled up on the

-fallow flelds The cracks 10 to 20 cm- w1de, stretch down into the Sub-
5011 probably 1nf1uene1ng initial intake of 1rr1gat10n water “This’ -
_'property of 5011 is characterlstlc to Vertlsols in fOrmer and popula1

‘5011 nomenclature

_ pH 1anges flom 8.5°to 9. 3, moderately alkallne due to the calLarlous
inature of the 50115 derived From the ca]c1um—r1ch parent materrals

Laborat01y andlysls shows the CaC03 content in the extent from -8 ‘te 18
:'percent almost all plOtlle layers’ g1ve a strong effervescence. w1th
.dllute HCL solutlon Almost all layers. of the prof1]e grve modorately
dlStJnCt color development w1th Benzrdln reagent solut1on 1ndlcat1ng

the presence of actlve manganese in the 5011

“In some prof:les very flne gypsum crystal]rnes and oxrzed iron
mottles appear assumlng the genetlc charactellstlcs of oalcareous and

ex- 1educed potentlal status, respectlvely

Va1y1ng salt status 1s noteworthy 1n the Area it ranges from non-
.sallne to strongly sallne not only-in the surface sorl but also in the-
'sub5011 Sallnlty dlfferences in the soils can present important inform-

-atlons “for the soil 1mprovemont as well as for the soil classification,



Appendlx lll 2-4
Page 10

Vegetatlon 1 _also qulte characterlstlc to the Aroa of arld so11
'cond1t1ons with a scarce ra1nf111 and a- var1ant s011 sallnlty More
over, long~cont1nued uncontrolled gra21ng and fell1ng have tons1derab1y

deterlorated the vegetatlon cover both 1n den51ty and quallty

'“Aronnd:the cul tivated areas trees, malnly Ac351a arablea (Klkarj;

'leyplus JUJUlea (Bes) and Calotropls procera (Akk mllk weeds) are

: found only here and there Uncultlvated sandy loam’ lands (29) along

.]avanlca (BUl) and Calotrop1s proeela (Akk}

'_ 1amar1x SE (La1j is the domlnant member of the plant communlty on
hlghly sallne 30115, for example as descrlbed oF the 5011 proflle No 10,
Artd wastes of the pledmont plaln a1e deV01d of any vegetatton other

than scattered, stunted shrubs of Tamar1x SE too

K1kar and Eucalyptus sp trees have been planted not only along the'

:town to v111age roads but aiso on the canal bank almtng to prov1de shady o

spots and to av01d s011 er0551on respeetlvely Pan]Lum antldotale (Gum)

'grow1ng 1n short bunches is the only grass along tho stream courses
.belng qulte palatable to the anlmals of the. nomads , It must be thought
_Vof the globally orogre551ng 5011 degradatlon that has been belleved part-

ly due to the,overgrazlng The Area is not an exceptlon

LJ So11 Serles C1a551f1catlon

Accordlng to the 8011 Survey of Pak1stan Ministry of'Forestry and
-ngrlculture that followed the comprehens1ve 3011 elasslflcatlon system,
USDA (7th Approx1met10n 1969}, 501ls in Jacobabad i~ Usta Mohammad Area
.are lelded into34: Soil Serles excludlng sand dune (SSJ, marshland (36),'

Sriveéer- bed (37) and urban land

‘Soil- Map of~ Jacobabad - Usta Mahammad Area scaled at 1t 2501000 was.
prlnted by them in 1972-at ‘a reconnaissance’ survey level.: The mapplng '
unit is Soil Assoc1at10n composed of a few Soil ber1es Wthﬂ'lS given-

the name “of domlnant Serles
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Out of 34 groups 16 8011 Assoc1at1on are found in and around the .

(ommand Area 'fTable IIl 2 40 glves the c‘a551f1catlon process of ‘the

:cx1st1ng Soll Serlos based on the dlfference in parent mater1als glade
of 50il formatlon,_sallnlty, texture and so on. FolloW1ng the FAO _
'system, Bolan and ROJhan Serles are 1o be claq91f1ed to Lalcarlc Fluvi-

;sols and Orthlc qolonchaks respectlvely

7 As 15 (1ear f1om the Map they made, only several Assoc1at10ns are
-sm13or and the othors are mlnor 1n area Jhatpat Assoc ranks f1rst forn
r;1ng almost 80 of the total area followed by Fatchar Assoc (28) and _
'_Kundl Assoc (%4) Chhater Assoc (29), strat1f1ed coarse textured sorl
_:appears rather frequently contlguous to’ dune lands in the eastern part

”'of tho Area though areal extent 15 very small

o Results of the plt sulvey thls tlme are summarlzed ln Table III 2 41
'_fOIlOWlng slmllar c1a551ficatlon system SlX 8011 SBIISS were 1dent1f1ed
"totally among the plt proflles Jhatpat Serles reasonably malntalns pre-
'demlnance over ‘the other Serles Tt m1ght be 1nev1tab1e “that. these p10-
:'flles did: not always g1ve same locatlons as those 111ustrated in the Soil
Map because of the 8011 Assoc1dt10n level in- 50 far as at least two or
.'three Selres are 1nc1uded 1n one Assoc1at10n Thls is qulte 'so in. Jhatpat
R Assoc1at10n whlch comprlses Jhatpat Serles as’ maln and other assoc1at1ng
_ Serles of Kund1 Katcher Kandhkot and Bolan ‘ Jhatpat Serles (31) is
:characterlzed by flne textured 50115 (S1CJ of subrecent pledmont alluv1um

;calcareous and of moderately well structure development

Results of WAPDA Survey, however gave subso1l textural groups map
in the Atlas Wthh reallzed a predom1nant ex1stence of moderately fine
'_texture (SlCLJ w1th 1ess med1um and w1thout any flne texture (SlC)
'Structure development also seemed to vary w1dely in thls Serles The;eu
'fore further deta1led survey will be needed mostly for the Jhatpat '
Assoc1at10n areas w1th addltlonal care of so0il- sa11n1ty in order to’ ex_

© Ctend better 5011 managements to increase 1and product1v1ty
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d}.Mappiﬁg and'Areq of SoiilAssociﬁtioﬁs.

5011 Map of: the PrOject Area in Tlg III 2= 10+ has been drawn by
partly COrrectlng the Map of So11 Survey of. Paklstan boundarles of some
Assoc1at10ns ‘are” changed with. the 1dent1fled 8011 Qer1es above mentioned.
Extent of oach 8011 Assoc1at10n though not: 50 dlffe1nt from that of the
original map; was measured ‘and shown in Table’ III 2 42; there ;s reason—-
ably -almost no change,ln;the 5equence of areal extent amOng'Séil Aséoci~

ations.
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5. Land Capability-Classification.

In splte of ma;or technologlcal 1dvdnoee in agrlcultural product~
1on, tho alalmlng rdte of. deterlorﬂtlon of aglltultural ‘land- -and water -
1esources through ‘land degradatlon and” 3011 01051on, espec1311y in -

developlng countlles has been pornted out at the global scale.

“_In case of Pakletan many of the Irrlgatlon Pro;ects could have
 deVe1oped lands and brought a bumpel yleld of crops While at places,
=1mprope1 dralnage and water management have led to extremes, elther
waterlogglng or sallnlzat10n The ploblems have often been reported and

dlscqued by the government authorities conéerned;

-ACCorHing'to'ProvisioneliMap'of Soil'Degradation'Risks reeently
compiied hf FAOI(see'Fig III.2- 11), the Kachhi. Plain Area down to-
'Manchal Lake (Yh 27- 2a} and the flood and river dep051t area along Indus -
River (Yh 26- 2/33) are de31gnated as W2 $3 'and S2. W2 PwZ, respectively.

These symbols are explalned as follows

'W2 - Wlnd erosion, 50 - 200 tons/ha/year
52 - ﬂSallanﬂthD 3 -5 mmhos/cm/year
53 - Sallnlzatlon >5 mmhoe/cm/year

sz'é'”H1gh phy51cal depradatlon by waterlogglng and 1rr1gatlon

These asscssments may be rellable at some places, but seem a 11ttle
_ overestlmated in- the whole area upon comparlson w1th the present analytl—
~cal data of sorls It must be understood however thdt an urgent motlon
has been emphaszzed on “the land reeervatlon by appralslng properly the '
15011 potent]al M01eover, in order to recldlm the land economlcally and
ncult]vate ratlonally, the land should be subjetted to the su1table crops

and farm managements accordlng to its 5011 potentlals

.a) Clase1f1catlon by 8011 Survey of Paklstan

-As already descr1bed 50115 in the Command A1ea hdve more or less
--11m1tat10ns 1n general agrlcultural uses of the 1and " Land Cdpdblllty

is. evaluated w1th these 11m1tatlons and the lands are c1a551c1ed with
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their relative suitahility'fur sustained field crops or for grazing.

Sy Class1f1eat10n ‘Method _ R _
8011 Survey of Paklstan ‘has’ establlshed a Classlflcatlon method
_71d051gned to su1t the' agr1cu11u1al condltlons of Pahlstan "It has
' bds1cal1y 51m]1ar structure o the USDhA Land Capab111ty Class1f1ca~
tlon_(UbA - So;I‘Conseruatlon Serv1pe, 1961) .- “The mothod has two -
level of generalization::LAnd_Capability Ciess and Land Capablllty

_ Subclass

The flrst grouplng, (lass, is 1nd1cated by Roman numerals I -
VITI. - Theé’ numerals are prefixed with ™ir' or nd"on’ the assumptlon
of 11r1gat10n or" non 1rr1gatlon respectlvely Settlng Class 1 at '

“.the best land that has ‘least’ llmltatlons for - crop product1on "Class
11 to”VIII'have'progress1ve1y'1ncreas1ng 11m1tat10ns ' In'general
'301355 V to VIII ‘are regalded as unsuitable for economlc agrlcultural

‘use of the ‘land.

The second grouplng, Subclass is d651gnated by the k1nds of
1lm1tat10n5 whlch are expressed as the small 1etter followlng the
Class numeral The.followlng-de51gnat10ns have been.used in the
surveyed area: : '

e - Seils festiieted in use due to erosion hazard.

w - Soils restrictcd:in,use;due.to=exeess;water because of

-poor dralnage high watertable or-eVerflew.
s - Soils’ restrlcted 1n Use dde‘tb Iimifetioﬁs inherent in-the
"5011 proflle such as shallow soil depth sldwly.permeable"

layers or Tow molsture holdlng capac1ty
.a - 80115 restrlcted in- use due to sallnlty/alkall

X - 50115 restllcted in use due to hazard of river erosion or

burlal by fresh sedlments

co- SOJIs restrleted 1n use due to- unfavourable climate.

The dominant llmltatlon determ1nes ‘the asslgnment of 50115 to
Subclasses to ‘which prlorlty 15 glven accordlng to thc seqence of
the above llSt; More than two 11m1tat10ns w;ll have a cumulatlve

effect on the lend;'each lowering its capebilitY'by one Class.
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i) Land Classes in the PiOJect Area L
A land Cﬂpdblllty classlflcatLon conducted by 8011 Survey of
Paklstan on SDllS of Jacobabad - Usta Mahammad A1ea has heen re—
' p01ted 1n 1972 Fhe 30115 generally are fallly better evaluated
: jf01 erlgated agllcultule and. suunosed to support geod Crops pro-.

=\mded the 11‘r1gat10n water 1s mdde dvalldble

. Table III -2- 43 excerpts the results in land c1a551f1cat10n of
thc 501ls 0ccu1r1ng in the PrOJect Area It prov1des a brief inter-
}p1etat1on in ease of 1rr1gated agrlculture con51der1ng the most
popular culture’ method at the present time and An the future as well
-Only Pacca varlant (9), Nablpur.(léj,-Bolan and its, varlant (ZYJMare
_-1ated at Class 1 though their extents are very small. :Most lands .
]of the Area elasscd to 1rIIs 51nce the domlnant 5011 Serles, Jhats
pap (311,_1s est;mated_to have a tilth: 11m1tat19nrdueat0 flne;tex—
iare and slow perneability. Katbﬁar.(28)_anddKundi7(§4).séries are .
also rated at the same Class - The. other Series"all having fefy
'-small extents belong to Class III or IV ow1ng to the 11m11at10n5

of texture, dralnage and/01 sa11n3ty

Anfhew these 1esu1t5 show a very simple pattern that almost
all lands of the Area are, ranked at Class II w1th minotr 11m1tat10ns.
This does not seem to supply 1nfermat10ns enough to conduct exten—
‘'sion. work for: falmers As a mattel of fact not a few lands have
been observed to ‘assume - sallne phase to an - extent as affectlng the_
crop glowth : In thls regard pro;ect surveys more recently carried
. out by WAPDA may.’ pr0v1de more 1nten51ve 1nformat10ns of 's0il hazard
dlStrlbUthn though they are not fbrmal 3011 surveys but rather

ob3ect1ve ones alm1ng at soil 1mpr0vement or. land. reclamatlon
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.b) Sallnlty Class1f1cat10n by WAPDA Ddta'

WAPDA has SUlVByed the Indus Basln elnee 1977 and hae releaaed datq
'perta1n1ng to the selected proJectq/eurvey unlts totallng 21 m11110n
acres of 1r1]gated areas ' Subsequently, they have 1ssued “Atlds of Soil
Survey Reeults for Pr0v1nce w1se Pro;ects"_1n 1981 _ It comprlses many
. areal mapa ecaled at 1 250 000 on s0il sailnlty, ateltable depth ground—
" water quallty “and 5011 textural groups, which are complled form tho
;orlglnal 1: 50 000 scale maps The COmmand Area oF the Pat Feeder ‘Canal
'Progect extends over three mapa= 34 p- 39 D 39 H of the Atldb These
'maps are of nece551ty very useful to grasp ovelall features ot the Pro-

: Ject but appearlng not enough to get more pre01se 1nformat10ns

The present Study Feam has attempted theretore, to analyze the
or1g1na1 data supported by 1aboratory analy51s for the better larid evalu-
ation of the Project Area. These data have been copled and plesented to

the Tedm at the tlme of thelr return to Japan.

1) Survey Method and Class Crlterla -

Borlng technlque has been adopted f01 s0il Sampllng, by and '
lalge at a denelty of one bo1e _per one square mile in’ the 51tes
whlch were pre determlned on . “the grld of aerlal photograph . 5011

samples were collected in four depth sectlons from each bore.

§éﬂp£gjﬁi;‘ S "1<Sampling”ﬁepth
. (in,c:h)_, - (cm)
1 0-6. . 0-15
2. 6 - 18, 15 - 45
3 18- 36 . 4590
v S 36 - 7290 - 180

For checklng watertable and collectlng 5hallow groundwater

augerlng was. done to 10 feet depth

All sorl and water samplee were analyzed in three 1aboratory
units set- up at Hyderabad Lahore and WOna Project, for thelr pH,.

:electrlcal conduct1v1ty (ECe)," sodlum adsorpt1on ratio (SAR) and
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:rCSidUd] sodiun - ealbonwte (RSL - water only) 'These datq have also
been coded f01 computerlzation to ensuré their permanent preserva—

'Llon for the futu10 user

ihe s01l is c13531f1ed accordlng to standard paramoters of the
analyyed 1tems 1nd1v1dua11y or-in comblndtlon The cIassltlcat10n

'crlte11a ot CdLh ]tem are llsted in Table III 2~ 44

ii) Su1face Sailnlty _ o o

: ased on the summdllzat1on by WAPDA %O pelcent areas out oF the
:.tot11 21 mllllon ac1es surveyed in: Indus Basrn are more or less salt
'affected In the v1c1n1ty of Pat Peeder Canal Area; the ratlos of
salt affected areas- are almost 51m113r In the surface sallnlty as-
'-1s shown in Table ITE.2-45. The sallnlty problem is. compdratlvely
’-more serlous in Slnd Provlnce portlon, WhEIC 55 percent of the gross

surveyed area are affected

-Fig; III.2—12 ilIuStrates the distribution ofrserface-salinity
in the Canel Command-Area whlch is excerpted from WAPDA Atlas
Extents of Lhe four categ011es are computed in Table III 2 46

Around 23 percent of the total area have the sel1ne surface ( O -6
}hlnchesj hdu1ng ECe mo1e than 4 mmhos at 25 C {82), 2. 4 percent
.belng strongly sallne exceedlng 15 mmhos (84) |

On the other hand the 0r1g1na1 ddta of the PrOJect Area and
its’ v1c1n1ty, which prov1ded analytical values on the soil samples
ftaken from thousands of bores, have been re- examlned this time and
a d1st11but10n map-has been drawn by patch1ng each one square- mlle
' bore area of same surface sallnlty The map is presented in Fig.
'III 2-13 ‘which is comparable with Atlas: ‘map of Fig. II£12 =12; cate-
-gorical extent is arrdnged in the lower- column of Table I1II1.2-46,

s1mllar1y comparable w1th that of the ATlas.

Any dlscrepdncy should not be recognlzed in both comparlsons
‘but thers are actuaIIy not a few dlfferences 1n d1tr1but10n and
”"extent between ‘the two 1esu1ts ‘12 percent disparity in the extent
_ of salt free area (bl) and” many small dlfferent locations of sallne

‘patch dreas that are de51gnated as 52 to 'S4,

]
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_ It 13 very dlfflcult to ‘understand why buch d1ver51t1es appear.. -
Bccause, so-far -as the same data are uqnd, gaps- in 1ocat10n can not
be expected though extent may: dlffer dependlng on the mapplng
“method. Thls problem must. be further chocked
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-,ill]) Proflle Sallnltvi'

Next concern is. on; tho 5011 profllc sallnlty and sod1c1ty
- Accordlng to WAPDA Atlas where 5011s -are 013551f1ed into . four -

I-gioups by comblnlng sallnlty (>4 mmhos) and SAR [>13), only 36: per—_'

'-,cent of the total p1of11es are. flee of sallnlty/sod1c1ty harzaxd in

the Command Area The frgures were obtdlned by comnut1ng thear ex-
'teuts on the map (see rrght column of iable III 2 48) In other
‘ w01ds, about two. third of the whole area are more or less sallne :

'and/or SOdlC throughout or at.some.depthsrof the sozl-ploflle

: : Thls Cl&SSIflC&thn 1tselt is qunte s1gn1f1c1nt to give’ overj
all 1ntormatlon on- the p1oblem 51tes For the agrlcultural ‘exten-
151on howeve1; more 1nten51f1ed 1nformatlons will be requ1red
Because the. above c13551£1cat10n process ‘only con51ders haza1dous
‘values of ECe - and SAR 1rrespect1ve of the depths in thelr occur-
”rences S0 far as.the crop glowth is concerned, prob]em 1s the
3affected depth of the profrle from view point of the root zone f

' ranglng 12 .to 18 1nches from tho 5011 surface, dependlng on’ “the
' crop spec1es o

Tak1ng 1nto account the’ prevallrng sa11n1ty problem, an 1ntens '
sive c13551flcat10n on “the proflle salrnlty has been 1ntended as
~1s shown ]H Table I1T.2- 47 Five categorles, I to V are set up
conslderlng the present 1nf1uence of surface sallnlty and the future
‘Tisk. of surface sallnlzatlon by upward movement of salts accumu-
- lated. 1n the lower layers below 18 1nches from the surface De51gn—
fatlons of a, b’ and ¢ in Subclasses express progress1vely 1nc1eas4

-flng grades of these hazards

' WAPDA orlglnal data of ahout 1,200 bores have been subgected"
'hto this class1f1catron process and a d1str1but10n map is"drawn’ in
_”Flg III 2 14 f01 the Project Area. lho_extents of each category
:"are glven in Table T11.2-48. R :

;gle PlOflle SOdlClty _ .
' Further con51deratlon has been ‘taken to 51gu1fy ‘the severlty'

_of sod1c1ty for the uppel layer- of the proflle (0 - 18 1nches}
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As was noted in Table III 2- 47, notatlons, X: and y were used to
éxpress sod1c1ty of SAR 13 - 23 and more than 23 re%pectlvely for
;avelage leues of sample 1. and of the plOflle ; The- reason why
.%od1c1ty of the lower layer is not dealt w1th is duc to its” less
¢1nfluence and:to excludlng compllcatlon in cla551f1cat10n 1he-f:
 :dep1ct1on of sod1c1ty on: the map is: omltted but extent in. each Sub—
_ class was meaqured and presented in Table III 2 48 thelr occurrence
;s closely related to the Sa11n1ty Subclass in the ascendlnu order

_though the1r extents are very small

OWlng to the dlfference in, c13551f1cat10n process, fallly b1g
dlfference 1n area percent between the two methods 15 CO]’lS‘DlCUOLlS
in’ the Table Anyway, the new c13551f1Lat10n method can of no doubt

reflect more p1ec1sely the proflle sal1n1ty of the 5011
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L) C13551f1catlon U51ng Proflle Salrnlty Proposed

] 1) ClaSSlflLathH PIOLBSS

One tllal has bee, 1ntendod to tlasslfy the land by 1nvolv1ng
.}the proflle sallnlty proposed above Classlfleatlon method used
Iby 8011 Su1vey of Paklstan has no problem ln 1ts plocess but- seems'
':pnnot enough to evaluate the 5011 sallnlty pait1cular1y in such salt—

E"""';lffec:ted a1ea as the Pro;ect Area L

| For 1nstences, ROJhan Se11es and 1ts phases were’ Llasslfled to

'llrIIla because of moderate to strong sallnlty  These lands should
tﬁbo ranked lowor551nce 1n fact most of them have been abandoned [.

'for long years : Jhatpat Assoc1at10n was cla551f1ed to 11115 wlth—p

out regard to salt accumulatlon

As 1s clear in: the map of surface and proflle sa11n1ty (Flg
3111 2-13 and 14), there- bave. been- observed S0 many ‘patches having
hlgh ECe" value more. than § or 15 mmhos within the area of Jhatpat

'assoelatlon (31)

_ lable [11.2-49 is a tentatlve process a1m1ng to rec13551fy the_.
1'1and capablllty as 1nv01ved ‘with the proposed CPltGTla for'proflle
) sal1n1ty Groupe, A to D,_aro set up to estlmste actual ealt damage
- in the erop p1oduct10n In thls process, lands of IIa or IIIw of
-former c13551f1catlon are partly rated at ITTa. 1f they have patches
of C: gloup of the proflle salrnlty In case of D, that- ls,.Va and
_ Vb.(ECe,lmore.than;lS mmhos) are all eldSSified7newlyzto_Va beceose

" the land 'must be subjected to intense leaching management. .

fii) qoplng and Area of Land’ Classes
_ Idnd Capablllty Llasses thus dec1ded for the Pro;ect Area are
' fshown in F1g I11.2- 15 Table III 2~ 50 glves the extents of Sub— _
. cla ses as. well as llmltatlon explanatlon ihe lands ranked at irl
fto 1rIII are con51dered good 1rr1gated to 1rr1gab1e The Cldsses.
'.are largely followed by ‘the proflle sallnlty stdtus though 1t is
somewhat epprehended if the 5011 sa11n1ty would be overrated
'Nevertheless, the estlmatlon may be reasonable 1n v1ew of the

'fr:dlfflculty in leachlng the 5011
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The propoeed land capabLIJty c13331f1cat1on method is Stlll
tontatlve but w111 m01e f1t to the actual q01i cond]tlone of the

area concerned

An addltlonal eautlon must be taken For the preeence ot gypsumf
nln ‘the 5011 on 1ts effect to control the sodlum accumulatlon _ WAPDA

"011g1na1 data were avallable to check the d]strlbution of gypsum 1n

, the 5011 pTOflle Flg III 2 16 has heen.thus dla‘n_by e11551fv1n0:'

the proflle gypsum presence 1nto four groupb though eome pldces wele

Iack of data Table IlI 2 51 glves thc Lypseous proflle d1V151one and

_the extent of ecach groups M01e than a hqlf of the whole area is .

; 0ccup1ed by the soils contalnlng gypsum almost throughout the pro—
Hfll? As compared w1th the profile sallnlty dlstrlbutlon gypeum
Eppears to be 1n no apparcnt correlatlon w1th the 1ncre351ng sa11n1—

At the present gypseous statue may not necessarlly be addcd: -

to the land claselflca 10n criteria w1th the follow1ng reasons

(1) ‘No quant1tat1Ve data are avallablc, 19 needed to evaluate

the gypsum act1v1ty FOT deballnlzatlon

(2) Judglng from the lower SAR (< 2) of tho 1rr1gatlon water »
: severe alkallnlzatlon may not occur for the time. belng 1n:'

thls Area
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6 Problems and Recommendatlone-'

8011s of the Kaeth Plaln are 1n general non- feltlie qnd more or
'less have a sallne and/or alkallnc property, s1nce they have developed
.near”recently on’ the’ flcquent alluvlal depoq1ts Nlth ve1y weak etrut—

-'tural dlfferenC1at10n and almost, no wccumulatlon of OIpan1c matter under ,

he eupply of weatheled products derlved from: b351c rocks and the arld
cllmatlc condltronq _ those found - in the Pr oject Area arc not an except—

iom, belng unable to escape from the follow1ng problems

a) €o11 C1d551f]eatron

Jhatpat 8011 Assoc1at10n destrlbutes in almoet 800 of the Alea
: Accordlng to the 1eport of 5011 Survey of- Paklstan thlS 355001at10n is

(omposed of three Seil: berles of Jhatpat and assoc1ated Kundi and Katchar

"f'lncludlng Jhatpat sllghtly qdllne phase at the percentage of 85 and 15,

respectlvely These 50115 are all clayey and dlffercnt only 1n

xtructurai deve lopmen t

It is unceltaln, however, 1f Jhatpat Soll Serles fine textured
'(81C) w1th moderately good structure development 15 the most dominant
all over 1n its extent. Bccause most of thc extent areas rdther 5how )

- _mode1ately flne texture (SlLL} together w1th medrum texture (SlL)

WAPDA 8011 Survey also 111ustrated that almost all 5011 p10f11es of
the rlver flood plaln aroa had a moderately fine texture (SiCL) but not

_a fine texture (SlC) except for a few profllee

o Slnee the texture was JUSt Judgcd by skallful flnger technlque in.
“the field, the datd should be once Lhecked w1th labordtory analysre
Neventhelese, in view ot the present analytlcal data (Table I11. 2 37), '
it may ddm]t of no doubt that th15 assoc1at1on could be contamlnated '
:w1th other assoc1at10ns “This is understandable fo1 the reconnarssance

_'survey level.
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A fulthor detalled 3011 eurvey for Jhatpat 8011 Aseoc1at10n will

produce a good result in the more atcurate Cldbblflcatlon

bj 8011 Sallntty

1) Sallnlty Analy51s ) : . . B

: ballne status of the 1and has become one- ot the global con-
cerns:oh the 5011 degradatlon ~Usually. most of. its 1nterpretdt1on
has been made on the basrs of electrlcal conduct]v1ty mea5u1ed with.

water saturated extlact of the 5011

.f: For routlne work; howevel partlcularly 1n the fleld Lest “this
-,.requrres more or: less: tredlous procedure and so 1:2 to 5 water
add1t1ons have often been used because the extract 15 more eas11y
prepared by decantatlon Problem is how to estimate ECe (satura— =

~tion) values from the.EC2-5 measurements.

Acc01d1ng to the theory of ion adsorptlon equ111br1um in “the
'5011 -near]y a lrnear correlatlon should be obtalned Yet, 1f sonme -
gypsum 1s present the 11ne w111 remarkably chdnge 1ts angle because
of the 1ncreased solved amount of - the. salt w1th the- 3ncrea31ng soil
to water’ ratio. Flg TTIL.2-44 is made on-a double logar1thm1c graph
o u51ng ‘the data of Table 111.2:35 and III 2- 38 show1ng la1ge1y a
11neal relatlon botween ECe and ECy, which is expressed in the

"formula
‘_'1oo ch‘; log 3.54 + 1 10 log ECz (1 -0, 97)

hSdnce the ratlo of ECe/EC2 may dlffer wrth the deffelent satu1atlon
_percentage and. LdthH exchange capaelty in relatlon to the 5011

texture, another ‘rough eetlmatlons are. p0551b1e as follows

SL - SiL o - _ECe/EC Tz 5.0
SiCL a0
.8iC - C

.ot

Anyway, to.convert: the FC meaeured at high soil‘to'weter ratio
into the ECe, the convertlon coeff1c1ents must be obtalned fIOm

similar curves prepared for each textural group of the 50115
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) iij'_ allnlty Dlstrlbutlon L

| H: Around tho Command Ar ca, five son] ser1os have hoen roportod
to be-sallne but non~alka11 These are vely minor 1n extent exccpt
"Rojhan_Serie: (24} which dlstrlbutes on the land beLween Jhatpat
and Jaeobabad Aecordrng to the spot dndlySlS 1n thL present sur-
vey, not only 1n qallne Sor] Serlos but also some proflles in non—
“saline ones showed a- strong sa]rn1ty much hlghel than 4 mmhoe thCh

15 d051gnated 15 a harmful 11m1t to the crop growth

Furthermore 5011 proflle eallnlty maps of the WAPDA Atlas
where EC and sodiim adsorptlon ratlo a1e graded by the hazaldous
.Values found w1thln 6 feet depth gave a more ‘;81‘1011‘; plesenco of
15a11ne and salrue SOdlC nature of the 50119 The cxrcumstances are
as’ already analysed on tho WAPDA orlgrnal data in the precedlng

:paragraph

Although these group lands attually soatter cach other and can
not be 5eparated as a 1arge area, spec1al con51deration“shou1d'be
'taken 1nto the selectlon of crops 5011 1ec1amat10n and proper

1rr1gat10n and d1arnage method as well tor eaoh of ‘the oatches.

_ As was often 1eported on the Irrlgatton Projects 1n thls
country, soil sallnlty problem has betome of paramount lmportance
fbecause unsatlafactory 1rr1gat10n and dlalnage systems are apt to
__cau%e qallnlty hazard to the. freld Crops by accumulatlng salts and
sometlmos by w1thdraw1ng them from ‘the saline, groundwater to the '
surtace esoec1a11y in tho aleas of hot and arid climate. In the
fCommand Area falrly broad ba1ren lands are located from Jhatpat to
‘Jacobabad and/or to. Usta Mohammad, where whlto salt efflorescences
are VlSlble _ It is wore commOn to abandon cultrvatron 1n the margin-
“al strlp lands where 1rr1gat10n or seepage water are standlng in part

;and ovaporated to develop salt ftlms

~In addltlon as mentioned above more 51gn1f1cant 1ands than
_ expocted before show.a soil plofrle where a saline subsoil 15 over—
'lald w1th non sallne sulface 5011 Although no . glowth damage happens

Cin thls condltron the' lands mlght get into danger state for crop.
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-growth at any tlme when upwald movement of Lho salts occurs. 'The'
advantago galned through 11rlgat10n may be more than offset by

%allnlty damage unlese the proper mdnagements are taken

BehaV1our of -salts in: ‘the %011 under. 1rr1gat10n and. dralnage
management should be studled 1n Lhe coucernod £1eld Sallne barren
-lands would be flrst suhjected to leqchlng management which alqo
.need some field expeTJments The management will take time because

of lower.permeablllty of the domlnant clayey 5011.

A perlodlcal monltorlng of 5011 sqllnlty by means’ of EC mea=
'su1ement with water oxtracts of 50115 must be scheduled as has been

- .carried’on. the Punjab Doab Regions.
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c) 8011 Alkallnlty

Alkall 3011 may be a second p1oblem in the Alea becquee the '
'dec1ease 1n water permeab111ty of the clayey 50115 uqually accompantes
the 1rr1gatlon plocedu1ee N Its 1nC1dence is. not restrtcted to Solenetz
soil. Clayey s0ils haV1ng pH values h1gher than 8.5 or SAR higher than
,13 more or’less become 1655 permeable' when 1rr1gated due to dlener51on

of fine partlcles reeultlng in: the collapee of structure and- poor system.

The present survey as well as WAPDA data observed many high-pH pro-
f11es some of. which were st10ng1y alkallne more than pH . 9. Thle evi-
dence- should bc pa1d wlth much concern 1n the. 1rr1gated agrlcultule in
the Command ‘Aved in view of the prevalency of . low matured clay-type s0ils.
Thls will arise more dlfflcultles in eéxtension of Lhe future mechanlzed

farmlng

ln se‘far;as the Canal Command Area, the extent of surface sodic
‘50113 ‘are. not yet so prevalent as 10 percent of the total, being much less

than out51de of the Area.

.’dJ Irrlgatlon Water Quality

Quallty of 1rr1gat10n water is essential in the 1rr1gated agrrculture
'together w1th 1ts quantlty The water quallty is usually measured as EC

value in place of salt content

As was 111ustrated in Plg III 2-8, a sllght increase in EC values
is recogn17ed along the water flew f1om Guddu Barrage to Canal terminal
and. from Canal to D15tr1butar1es Theee range form 320 to 420 micro mhos
and around 400-~ 600 micro mhos when stagnant The water quality of the
ﬂCanal thus has no trouble for 1rr1gat10n use because only salt sensitive

crops may be adversely affected by use of 250 - 750 micro mhos water

The quality is ranked at CZ g3Sl;ef'USDAgcriteria'(1969). 'Sediments
]in1the'Waterfhaving;areund_S,UOQ ppm en'thelaverage7are_alse;being trans- .

perteﬂ by the canal flow. These arise another problem of sand arrestation



Appendix 111.2-4
' Page 28

and so on;'which~will.be_referred;to_the'chapters}concérnedr Fairly
portions.of_silt and clay particles_aro flowingeinto'the-orOpffieldé.
This may not caiise anv trouble because of their nature of oalcareous. .

and sweliing clay minerals,

Draln system was also checked Nlth water-quality g1v1ng much hlgher'

Conductlv1ty tlom 8 - 9. mmhos 20 to 30 times ot those of canal ‘water.

In view of a tromendous amounts of saILs however: transported into
the orop frelde annually by 1rr1gat10n both system should ‘be in.good .
llnkage so as to ‘control salt eccumulat;on. In th15 1egard monltorlng

Survey_syetem must be established inoloding 5011=5a11n1ty survey,

Anothor'problem somenhat prevalllng in this Area is waterlogging
wh1ch has been’ caused by seepage 0T eXCess. use ot 1rr1gat10n water. The
problem itself might not become so serious if the proper canal maintenance

~and farm managements are realized in future.

Thore is almost no tubewell avallable for 1rrlgat10n in the Area
since’ the’ groundwater is so deep as out of: reach and extremoly sallne

more than’ 2,500 ppm..

e) Soil Fertility

 Soil fertility is aiso one of the important properties of'the'SOil
According to the protlle observatlon and analytlcal data of 8011 Survey of
Pakistan, sorls of the Area are. extremely def1c1ent i nltrogen due to the
Tapld deoomposrtlon of organ1c matter under ‘the arld cllmdte oond1t1on
Whlle they are TlCh in oalc1um ‘and maon051um beoause of the calcareous_
parent materlals Potasszum may be no problem 1n the presence of weather-
able mlnerals in the s0il. Avallable phosphorus, however seems to be
def1c1ent too, baeed on the field trials conducted in. Sukkur Dlstrlct in

which a p051t1ve response to appllcat1on of phosphate fertlllzer was ob-

. served as comblned with nltrogon supply The present laborat01y ana1y51s

also; indicated. some- apprehenblon for phoeph01u5 deflolency (see Table ITT.
- 2-35). ' '
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'Anyway, a h1ghe1 crop yleld w1thout proper Ee1t1112dtlon wrll not be
oxpected 1n overall ‘the Aroa Con51der1ng ohtremely thh pH of the
~_ca1car1c 80115 prevalllng over ‘the’ PrOJect Are a phy51olog1ca11y qeldrc.

.feltlllzere e.g. dmmonlum suifate and euperphosphdte cau bo better ueed

Not only ehemlcal fertll.zers but also organlc fertlllzers that is,
-compost and groen manuree are hlohly 1ecommended In connectlon w1th"
thls, deep rootlng legume orops or graeses are qulte etfoctrve not only on
the organ1o matter eupply but also on sub5011 1mprovemont especrally of

1ts phy51cal condltlon

Content of actlve manganeso 5 eems moderate ‘as estlmatod by tho 1ea~
‘gent test in. the su1vey Untll now no systcmatlc studlee have been per—
formed i the mlnor nutrlent elements The studies need to be carried

out 1n the nea1 future for thls Area

”1n-addition clayey 5011s of the ‘Arca are very hard when dry and very
stleky when wet bocause of the swelllng property of the clay mlneral (mont-
B mollllonltej This also glves d1ff1cu1tlos in the field preparatlon par—
tleularly for'the ‘mechanized farmlng,'arlslng further qtudy in 5011 nmanage-

ment.

~f} Land Capablllty Class1f1cat10n

“In. land Capablllty evaluatlon Class and Subclass were deolded for
51rr1gated dgr1cu1ture because 1t has Been. the most popular ctilture method
!here Tho Subclaes 1rIIe w1th some 1nherent hazards suoh as frne texture
Ecovered almost 900 of the whole area, “the. other unlts be1ng mlnor Jn ex-

e dtent accordlng to the’ Land Class Map made by Soil Survey of Pakletan

Due to the same. reason as for the soil: c1a551f1catlon Soil§<in*these
7clayey 8011 Assoc1at10n5 should be re- surveyed in detall w1th a v1ew to
'get more aocurate presenoe of 5011 hazards 1n thls Area. Attempt was made

._1n thls roport ‘to c13951fy the lands further’ w1th the pTOfllO sa11n1ty

-t:dlstrlbutlon whlch was drawn from WAPDA orlgjna] survey data “The N r*

g

' results were already dlscussed and arranged thus produolng a revised. Land
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Cla%s Mdp : Veedlebs to”say “the map muet be further anestlgated in the‘

near fu1u1e by conJuctlng the detalled 5011 suryey f01 the Area

g) 8011 Managements

After eommtssxonlng of the Iarbela Dam the annual summerwfleoding
_in the Area due’ to Indus RlVGT seemb ‘to- have ceased except 5mall floods -
'under locally heavy rains whlch eubmtrqe Lhe 1and ona, narrow éxtent.
‘Instead of decreased preventlon to eny-summer cropplng, natur al provision
-of re51dual m015ture for cult1vat1on of wintet crops and also natural
leachlng-of.any major-sdllnlty—alkall hazard from theé land would not héye
;been“expected?és befbrei- These‘uewly'develeﬁihg prohlems muét.be_dealt

with adequate usé of irrigation water system and propér soil managements.

Clayey and very compact nature of” the 50115 prevalllng all over the
Area have’ many kinds of tillage problem, requiring 1nten5e managements as

follows:

(1) Ploughlng at an’ opt1mum m015ture level f01 the preservatlon of

good phy510d1 etructure 1n the topsotl

1(2J Appllcatlon of stable or green. manures. to improve the phy51ca1

: condltlone as. well as. nutrltlonal status of the 5011

(3) Av01dance of. frequent ploughlng and excess1ve 1r11gat10n Wthh

may corrupt 5011 structure and” create tem orar waterlo 1ng
p P Y gg

.(4)hDeep ploughlng once several years to ]oosen or destrey the dense

or 1am1nated sub50115 to 1mprove permeablllty

(5 Adequate 1each1ng management taken for the 1ands 5011 salnnlty of .

'whlch exceeds 16 mmhoa.

& Areas sufferlng seepage from the Canal and Disty such as Lower Uch
where cultlvatlon has been 1nev1tab1y sub3ected to rice, w1ll be reclalmed
. in the course of the canal w1den1ng prOJeCt now under plann1ng “With
.ﬁregard to w1nd er0510n for” the hlgh lylng, sandy dune areas, complete
control of gra21ng the scanty natural Vegctatlon may be helpful to- regene—

“rate and form a protect;ve cover
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h}. Irrlgdtlon Method

As was partly dlscuesed the 11r1gatlon watel holng taken from tho'
;Indue River' has no problem on itsisalt constituents as well -as its
'concentrdtlon for 1rr1éated dgricultur Therefore, -mothod of 1rr1gat]on

is so0 1mportant to 1nerease the nroduet1v1ty Iﬂ relatlon to “the.soil pro--
perties It may be here exam1ned for two SubJELtb, 11r1gdtlon techn1que

“and 1rr1gat10n 5eason

For 1rr1gat10n teehnlque oontinuous chrd must bé taken not to-cause
tho surf1ce salt acewnulatlon 51nce the downward movement. of water is
'_c0n31derab1y llmlted due to- the lamlnated or less developed struoture of
.the~clayey 5011 Drlp or spray 1rr1gat10n should be avorded in this s
eregard'though these are the hest-way in economic use of wate1. ConseQu—'
[ently, 1nterm1ttent trlckle 1rr1gat1on or basin irrigation are recommendable
in view of the technlcal sasiness under  the prcsent level of. farmlng and
status of farmer's finance.

Next subject is concerned w1th the seleotlon of 1rr1gat10n in -
connectlon with the cropplng pdttern Tradltlonally in th] Ared, the
'canal water has been used d1v1dod1y 1a1ge1y for rice in Khdrlf and wheat
1n ‘Rabi, both flelds' Dubar1 and 8051, be1ng left fallow in the other
_season w1th a result of very 1ow cropplng 1nten51ty The allocated supply
of" water should be contiriued to attain the maximum- cropplng intensity and
return hy the producte even 1f water quant1t1es can be 1ncreased by w1den—
'1ng the Pat Feeder Canal w1th 1ncreased dlSLharge of the Indus R1ver water.
- The de51rab1e eropplng patterns will be dlscussed to be proposod in this

report,

In view of the soil eha}acteristics;'perehnial irrigation is. not suit-
. able to the crop flelds in thi's Area even “in case of r1ce culture ow1ng to

' the tollow1ng maln reasons

(1) Structural develonment in: the solum may bo acce]erated by alter—"'
_ nat1ng wet and dry condltlon resultlng in porous b]ocky or granu—

lar structure which will 1mprove the water'permeablllty through
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' - the soil prof11e To roal1zo this Cond1t1on seasonal 1rr1ga~

(2)

~tion must be echeduled accordjng to. the reasonable cropplng
progranm together with saving the’ water quantlty At the same

time dralnage system is requ1red to leach out the excess edlte

brought by the 1rr1gatlon.

_The Spils in. the Area having hlgh clay content of swelllng
'property,lare apt to becomc 50 compact when dried to form many

:5011 surfaoe c1acks wh1ch der1ve the tllth dlfflcultlos ‘ Th15

is a charaoter1st1c phenomenon, common to. Vertlbols _ Ploughlng

at earller stace of the’ fallow season w111 be helpful Jn producu

1ng the finer craoks and consequently the more 1ncreased aerat1on

in the sub5011

Tho seoond reason is avo1dance of the 1nf1uonce of uroundwater

_ he groundwater found in: thJs Area has a s0° deep table as more

"_than 10_feet with the 1ncrea51ng dlstance—from the - Indus River.

=Amongmany analytical-data of-the-Weii'watef'orithe'underground'
:water those obtalned by WAPDA Survey gave the results that most

' of the water eampled by b011ng 1n Lower Uch: area - showed a h1ghe1

concentratlon of soluble salts ‘more than 3, OOO ppm that is,

more than €384 'in water qua11ty " These are not sulted to irri-

gatlon use In other words it is Very'dangerous if the SOil

water 1s connected w1th the. groundwater Perenn1a1 1rr1gat10n

w111 flnally cause sallnlzatlon of the solum through caplllary

upward movement of -the sallne groundwater

Irrlgataonirtself is effectlve as one of leaching pfdoedures,
but it can not functionate unless its percorating water press _
down the groundwater or pass through to the draln wlthout contact—

1ng 1t

_ burfaco dralnage has no meanlng in desa11n1zat10n and in aeratlon

effect .on the crop root zone as well. In add1t1on faulty irri-

Zgation practlces 1nc1ud1ng oxcess 1rr1gat10n and 1mperfeot ridges.

ofothe field plot: have entailed con51derab1e wastage of’ 1rr1gat1on

water, As a result at many places around the lower field plots,

“the water has stayed in a pool fo]lowed by the salt accumulation
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: through evaporatlon to an extonr to form 511t ¢rusts.on the
surfdce ' Stllct guldﬂnce are. thus 1equ11ed to fdrmeT% f01 the:

c ploper use ot 1rr1gat10n ‘water.

1) Recommendatlons

From Vle p01nts of pedology and 5011 conselvatlon folloﬁiﬁg items

~are’ recommendable for agrleultural development of- the PTOjeCt Area

(1} Detdlied 5011 survey to c1a551fy furthel Jhatpat 80]] Assoc1—'
_atlon for about 500 000 acres into some ‘Soil Se11es and Land '

.'Classes

(2JfStudy on the salt movement in the soil to find the propér irri-

{gatlon managemente of the elayey fleld

(3)3F1e1d trlals to 1mp10ve 5011 phy51cal condltlons by such methods'

--'as admlxture of organle materials and/or sand 1nto the 5011

-(ﬁ)"Fleld trlals w1th dlfferent tlmes and amounts of fertlllzer
iappllcatlon to know the’ proper dose needed for hlgher leld of

s thé . crops

_(5) Monltorlng Sulvey ot the 5011 sallnlty and sod1c1ty

f” Items from (2) to (4) snould be, conducted Jn the flelds of the Pilot
Pro;eet Area with the detalled de51gns of the trlals
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Tabie 111.2- 34 Land Use dnd Crop Yleld of the. 8011 Pit
Examined Areas (1) :

Pit

No.

[¥n1

11

12

13

Q'Locétiqg_-
7 T Mitta - Rlnd

._.3 mlles down Ballan D

Dost: Ali. Khan, : '
10.miles down Ballan D-

Doda_Khan-Brohl,
6 miles down Bari D.

_Shamir'Khén Mastyi,
.19 miles down Bari D. ..

Félih Mohammed Unaseﬁi,‘
8 miles down Umrani D-.

'A11 Madld

16 mlles down Umtani . D.u_

f Hd]l Bakhtlar,
1 mile down Jhatpdt D

Hajl Araz-Mohammed,
8 miles"down Mangsi D.

.All Akhan Khan
14. mlles down Mang51 D

'- Barren Land
o 2'miles south of Jhatpat
o Statlon .

CHaji Allar Khan

- 14 mlles down Jhatpat D

 HaJ1 Khan Umaranl :
7 miles north of Jhatpat
”;Statlon

CMir Mohammad }
15 miles down Judhcr D.

Land Use

Falldw,lﬁheét; next

Fallow,. rice

Fallow after sorghum

Failow

Tallow after rape

Seed%

' Féllow, wheat'ﬁéXﬁ
FéllbW'éfter-sorghﬁm,:

Fallow'afterﬁsorgﬁﬁh,.

Falldw”after'fapé

"seeds;. wheat, next

Unused

' Fallow.after sorghum L

Falloﬁ, joar next

Fallow’

Crop'Yieldf-
(mounds/ag) -

Whéat : 50

TR 6 ;30

Modetately
pooT

Poor
f Sorghum;'oil
seed 15

~due to insect
-damage :

'Moderately
--poor
Very poor

“Poor

-Poor

Poor

- Poor

Poor



iablc III 2- %4 Land Usé 1nd ClOp chld ot the Soi
: anmlned Areas (2} :

'3P1t

No. i "Lééatioﬁ' - " Land Use
14 ”Jaggar Khan Umaranl, B Grams after rice
0 6 miles down Judher '
15 : 8 mlleq down Temple D. Fallow
e fHaq Nawaz Khoso, S Fallow after sorghum
3 miles upstream of o '
- Nasirabad D. end
17 _; Terminal wgtér course,
' 0.5 miles down Nasirabad D. -
18 :'Baflen:Land o - Unused
© 6.5 miles upstream of '
R’ 418
19 Upldnd. R o Wheat
©9 miles north-east of
Jhatpat'
20 :  Rash1d Khan, : Grams,.riéé'next
15 ‘miles north- west of '
Jhatpat
21 Sohbat Pur, _'  ' Unuéed; rice next?
' 715.5 miles north-west of" ' .
-Jhatpdt
22 : '-Rojhan :..---" ' - Wheat (matured)
EEE 8 miles- south- west of e .
.Jhatpat '
23 _"Ghaffar Khan Jama11,' " Fallow (grasses)
14 mlles S-W of Jhatpat '
24 f fLand; outh of Pat Féeder- Unused -
"Canal (RD 238) ' :

Losh  :Léﬁd south of Pat Feeder Unused
’ Canal (RD 109) e

Appendix.lll.2—4
Page 3%

13Pit =

Crdp_Yield;
{(maunds/ac)

Poor

-Poor -

Wheat: 16-20;
grams decrease
to 1 {(insect)

Very poor,
. 10-15 (sparse
- growing)
‘Poor,. 5-7
{sparse grow-
ing)

(formefly,fibej

~ Very-poor,
. -10-15 (sparse
- growing)

- (formerly,
: vegetables)

‘ ‘No plant growth

-No:plant:growfh'
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111.2-

Malysis of Water Sdmples

Feode1 Canal Progont Ares

_ Table 36
Sample :
_No. Wate{_llow
1 Induﬁ'RiVer
2 Ballan Di%ffibuféry'
3 | “Ballan D.tstandihg)'
4 Bari D'(terminaf}
5 Umranl D. (lower)
6 Jhdtpat D (startlng)
7 1Mang51 . (lower)
8 .Jhatpat D (lowerJ
9 '_Jhudher D. (Lermlnalj
10 Jhudher D. (upper) '
11 ‘Nasirabad D.(lower)
12 Pat Feeder Canal
13 IZStagnant Water
S 14 .Pond Nater
15 Stagnant Water;_
16 Pat Feeaer Canal
i? Stagnént Water
:18. Pond.wdter 7.
19 Moliabat Pur D.*
20 Tube-well Water (50f)
21 Pat Reeder Canal*
22 Faizabad D.*
23 Pat. Feeder Canal*
24 Dréin éyétem
25: Dlalﬂ System
26 _Plood Area of Draln
27 'Draln Sygtem
28 Knirtar Camal
:RGMafkéf;_

- stopped on15th,
*+ EC 'x 640 ppm

" near
‘near

near

Most samples were taken in'MarEh
s+ were from stagnant places after supply of canal water was
‘March.

Location

Guddu Balrage (lower'
'_stream) : :

No.2
No.1;RDIG

No.4, RDI100
No.6, RD84
No.7, RDS

No.9, RD74
No.
N&!

Pit
Pit
“Pit
near Pit
Pit
Pit
Pit
Pit

near
near
near
near 13;

near Pit

2. mile uppel P.16,

RD49

418

near Pit No.19
Village near P.20
near Pit No.2Z1
RDSSS* '
near Plt No. 22 _ 

near_P;t VQ,ZB "

Bridgeé on road from

- Jhatpat, RDG8
-beside RD342
RD238

RDO.
RDL09
RD?S;'Bridge"tb
]acobabad
RD6O.

Ibld north flood

Pump Statlon RDZ

_Brldge to Usta Mohaw
'?lmnad ' ; '

Appéendix 111.2-4

Taken in the Pat

Page 46

. RD53

11, rRD74"
RD79
No.l4, RD32

1982,

o G0 00 0o .

o oo oe o

0.51"

pH L BC. Content
: (mthf{cm, ~(ppm)
o 257°C : '

70 0.32° - 207
805 032 205
812 0.27 175

8.18 . 0.35 223
8.22 . 0.42 268
‘8.16°  0.34 218
8.15. 0.39 - 251
842 035 0 2n
8.535 0.34 218
8,22 0.35 225
825 0.35 224

.35 0.34: 218

.23 0.82 525

.50 3.00 _1,920

18 492 3,150

.40 0L44 282

502,26 1,450

60 0.74 ars

40 0.43 275

82 - 0.63 - 402

.30 0.45 285

20 1.24 794

320 0.60 384

80 - 8.16 5,220

92 . 7.85 5,020

72 13.34 8,540

50 9.12 5,840

22

326

but those marked with'
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" Table TIT.2-37 Mechanical Analysis and Moisture Bquivalent
' of the Soil Sample in the Project Avea

S L : ~Texture  Moisture
Profile Layer - S : o ©of Lquivalent

No.  No. - . Depth  Clay ~Silt  Sand Soil = at pliz.7
S s N 3 I € BN €3 N €
5t 0-6 C35.0 63.8 1.2 SiCL’ 22,7
2 6 - 20 355  62.9 1.6 SiCL . 25.9
Y5 20-30 0 48.0  51.6 0.4 SiC . 2745
q 30 - 140 35.0 7 62.4 2.6 sicL  25.9.
R 0-10 35.0 6l.2 3.8  SiCL - 24.0
2 10 - 21 35.0  60.5 4.5  SiCL 24.0
T3 21-45 0 3.5 65.2 4.3 SicL 25.1
4. 45 - 110 35.0 6.3 5.7 SiCL 2700
1 0 - 13 40.5  41.3  18.2- :lsit 5.2
20 13-22 490 414 9.6 Sic - 235
R 22 - 42 S4.5 410 4.5 sic . 27.5
4 A2 - 120 400 . 56.5 3.5 SiC 24.6
1 0-18 550 46.3 0.7 sic 0 25.4
2 18 =35 52.00 47.7 0.3 . SiC 25,7
9 3 35 .67 . 46.5 - 52.7 0.8 'Sic"_ _ '23;1“
4 67 - 100 49.0  48.2 . 2.8 sic . 23.3
1 012 3500 47.2 17.8 . SicL 2505
2 12 f_zs: 27:0 432 2908 L 194
Wy 25280 1.1 41.0  57.9 FST 8.6
q 30 D120 12,0 79.3 8.7 CsinL 1902
1 0 - 14 425 5352 4.3 SicC 24.4
.2 129 45.00 50.00 0 5.0 .SiCT 2504
M s 2059 aaio 482 78 Sic 235
s 59°;'100 46.0 455 8.5 SiC IRV

Note: Samples were analysed by Soil Laboratory df_WAPDA;¥ﬁaH0fe
' in Apr11 1982 : :
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Tahle 111.2-40 8011 qGFIOS DL%flthtlnq 1n tho (ommand Alca of

the Pat Feeder C1n31 PrOJect (1)

Parent Material
Soil Stratum Form
ballnlty and Alkallnlty
Foxture ﬂnd Other%

A. River Aliuvium Déposits
1. Stratified Soils B
2. Homogenlzed 80115 -

2- 1 Non sallne non- alkall, w1thout mottles
. 2-1-2 ‘Loanms . ' '
2 1-3 511t loams -and v, f sandy loams
2o Non sallne nomn- alkall, with mottle%
2 2 2 Sllt ‘loams -and v; f sandy loams
2 2 4 btlty clay 10dm5 |
2-2-6 Sllty clays _ o
C2-3 Sallne non alkali” witﬁouf motiles
2-3-2 811t loams and v.f. séndy'ldams
2-4 Sallnc non-alkall,—w1th“mdﬁtiéé
2-4:2 S11t Toams and V,f.'séﬁay Toams

2-4-4 Silty:qiays, gypsum specks

~ B. Piedmont Alluvium Deposits

1. Stratified soils

1-1 Loamy sands and sands}féxcé§$ﬂdrained '

1- 3JSilt‘ldams and ‘v. f;;sahdy'loémé
1-4 Silty clay Toans, mbd.f.Variant
14\ bllty Clay% ' '
2. Homogenlzed 80115_2
2 l Non- sallne non- alkall

2-1- -1 Clay, not.underlaln_by river al.

.. Series

“Map Symbol No.

“-i-Name. . 31A5$Ociatidn)
-_Nablpur 17(16)*
. Sultanpur_r (12)*
Bagh @
Bahalike (18)*
Pacca - (9)
Jarwar (21)*
Rdjhén*v ' (24)
'Jacbbabadr e *
Cﬁhater” .(29j 
Bolqn _ _(27)
Katchar . _
Katchar [23)
Kundj, - (34)

 (Cont'd)
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" Table ITI.2-40 | %011 Scrleq D15tr1but1ng 1n the Command Area of

the Pat Ycedgr Cdndl Project (2}

Parent Mater1a1 _
Soil: Strdtum Form
. Salinity ﬁnd.Alkallnity

" e _ Series . Map-Symbo] No.
.- Texture-and Others - .

. Na@e EA%%OClapEEEl_

ZJTQQ'C&IyE,'nofyun&erlain'byufivef élluvium

' strucLured to more than 90 cm depth _,,Jhﬁtpat :ﬂ(Sl)
24143 Llays, underlaln by r.a. below 60 cm Kandohkot (32) _

2 2 Sallne non- alkdllz"' L o . ' "._ 
' 2;2—1 Clays not underl . by r.a, o Gudduifi' L (30)*
2-2-2 Ciayé underl by r. a below 60 cm ”Kaéhmdffi C(33)
-C;'MiséellaneoﬁsﬁAréés.
~ Dune Land | o S (35)

* Distribution is very small in area..-
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Table:TII;2u42 ' Ared Of Soil Assoclatlons in thc Pat Feeder Lanal

“Symbol

No.

Command ‘Area

Soil _
" "Association

16
24
27

:23
29 .

.{31

32

C 34

35

 Total

Jacobabad.
Paccé:r
NaBipu;_
Rojhén _
Bolan '
Katchar
Chhatér
Jha%péﬁ.'
Kandhkot
“Kundi

Dune Land

o Acreage

(ééié)'
"4",‘,9_20:'
RTINS
;-7;590
 i5,$20 
51,390
20,220
"536;750_:3
:"8;690
.;”295%59 :.

8,620

. 688,000

Hectarage

(ha)

1,990.V 
-2,590--1;
;1;270'
3;0701
6;270:

20,760 .

8,170

214,450 -

278,000

Distribution

77.1

- 100:0
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Table III 2 43 Land. Capab111ty C13551f1cat10n of 56ils
1n the Pat Feeder Canal Command Area
‘Class  Sub-class © Limitations _ Soil Series, Variant  Acreage Percent

. {acre) (%)

T irl No or on1y-._=- :Pacca anthroplc surface
o ' slight " - ' variant- {9) '
l1m1tat10ns ' Nablpur (16)
. Bolan (27} :
"Bolan - 1odm variant (27) 14,740 2.1
11 irIls - Minor ..  Pacca (9). S
PR S limitations; Pacca moderately deep (9)

. Pacca slightly:saline (9)

Eine, textured Nabipur fine surface (16)

‘rather slowly _ Nablpur moderately. coarse
- permeable; © variant . (16) _

B . Bolan moderately coarse
slightly surface variant(27)

-saline - : Katchar (28)
e Katchar moderately fine~
variant (28}
Jhatpat - (31)
Jhatpat overwash (31)
Jhatpat slightly saline

(31) ..
Kandhkot (32) - S
; o Kund1 (34) S 620,370 90.2
irTla 511ght1y sallne/ Nablpur 511ght1y . BN
o sodic - sallne (16) . - -
:III irIlTw Imperfectly - . Pacca 1mperfectly dralned

drained; fine (9) .
~tex.; slightly Pacca imperfectly dralned ST
f_saline L sllghtly saline {9) 6,900 1.0

irIlla Moderately o Jacobabad (6)
saline/sodic or Jacobabad 1mperfect1y
- strongly saline dra1ncd (6) '
. but with gypsum; Rojhan (27)
‘high water table Rojhan fine surface (27)

within: IOf Rojhan’ 1mperfect1y R o
. o . dralned (27) S 12,530 1.8
IV ifivW"1Finé tex}; Pacca pooly dralned (9) ' - T
‘.- .  seepage B L
. iTIVS  Sandy;see page  Chhater (29) I 23,200 3.4
7V1II'__-V1!Ié ;Undﬁiatiﬁg;n Sh1ft1ng sand {35) ' -..10 260 1.5

ﬂer°51°“7’r Total - 688,000 100,0

Source: Reconnalssance Soil Survey, Jacobabad Usta Mohammad 8011 Survey
' of Pak1stan, 1972,
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“Table 111.2-44 'Crlter1a of So0il Characterlstlcs for Land _
' i ' Su1tab111ty Evaluat:on '
‘-.['tf,{m. - ?:?:];Eé) : Clé?iﬁl . : . .' Range o
1. Texture - : _ —
1 Coarse - ; o _ . 'S,;hS_-V__
2 _ Mddéfateiy‘ébarse ._..  SL fSiw_
3 . Mediunm o - LySiL,Si
4 Moderatcly flne ._. - -SCL,SlCL,fL
S  Fine : . 8C,S8iC,C
2. pH of Saturation Paste ' o - '
B 1 Slightiy alkaline 7.5 - 8.0
2 ° Alkaline 8.0 - 8.5
3 MOdéiately to strongly o> 8.5
o o 2 ' alkaline
3. BC x 10° at 25°C E |
' ' A 'Non sallne ' .:. % 4
2 Slightly saline 4 -8
3 . Moderately sallne _ 8 - 15
_ 4 'Strongly salane .; > 15
4. SAR (QOdlum Adsorptlon Ratlo) ' |
| 1 Non - SDdlC .__. N 7 - <13
2 . . Slightly sodic © 1323
3 Moderately sod1c ' 231—i53
4 Styongly sodic | _.'HS 53
5. Gypsum o ' '
o o Ni1
e Present

Source : Pro;ect Wise Data of Tndus 3351n Vol. 1 WAPDA (1979),
except for pH ' '
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“Table 111.2-45 Overall Saline Status of Soils in and_around
thé Pat Feeder Canal Arca (Baluchistan Portion)
1.. Surface Salinity
.SaIt,' Slightly Moderhtely_ Strdﬁgly '

free saling  saline: ~+:'saline -
81 . 82 - 83 S4-

"_Pfdjépﬁ/:VSﬁrvéy.' Total o
CUnits | period . acreage:

Jacobabad  1977-78 42,321 27,191 2,563 7,059 - . 5,452
Thul. - e % - 64 6 17 R
Kandkot = 1953-54 42,321 20,349 7,173 . 8,132 6,621
IR DT B R T T LT 19 16

Pat Feeder 1978-79 - 635,736 476,556 ~ 101,702, 25,934 28,887
Hairdin - | - B T £ | & 4 5
- 1953-54 - 635,736 493,173 ° 62,706 . 31,038 47,885
T . 77 . 100 5 8

Kirthar. = 1977-78 195,234 142,889 = 45,289 6,040 315
o I S % . T3 ‘23 3 1
1953-54 195,234 .90,702. 60,760 23,770 . 19,301

' % 47 - 03] 12 10

Total 1977-79 873,291 646,636 149,554 39,033 34,654
SRR Ty . 74 17 TS S
1953-54 873,291 604,224 130,639 62,940 73,807
b‘-‘-'__"— B

2

T 49 15 7 9
2. Profile Salinity/Sodicity

'Saline Non-sidline
sodic sodic

'.?rpjédt/ 7Sufvgy " Total Nohisaiihé. Séiiﬁe
thiits .  period  profiles non-sodic o

Jacobabad = 1977-78 71 - 3§ C13 23 -
Thul - - S % 49. 18 33 -
Kandkdt. R o .

Pat Feeder 1078-79 1,018 - 360 300 ~ 351 7
Hairdin %35 290 35

CKirthar  1977-78 313 102 527 154 S

' . - % B3 17 49 1
Total: < 1197779 1,402 . 497 365 © 528 12
N S 3% 2 38 i

_Sbufce : Project Wise Data of Indus. Basin, Vol.2, Soil Salinity and
: “Water- Table Survey, WAPDA. (1981} ST _
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Table T1L[.2-46 Area of 8011 Surface Sa11n1iy in the Pat Ieeder
' Canal PrOJcct

Map SYmBOl“ ECe . Area Avea  Distribution

- ; e R : . __ Ratio |
' (mmhos/cm) | (acre) - (ha) : (%)

1. Measured of WAPDA - ATLAS (1981)
51 <4 530,600 214,420 771
sz S 4-8 112,100 45,280 16:3
S3 815 19,900 - 8,030 2.9
.54 i > 15 16,200 6,540 2.4
Others* | - - 9,200 3,730 1.3
Total . . 688,000 278,000 100.0°
2. Méasured of WAPDA - DATA (1977-1979)

s1 <4 447,100 180,650 - 65.0
sz . - 4-8 113,200 45,740 16,5
s3 . ~ 8-15 55,500 . 22,410 8.1
84 S > 15 33,200 13,440 L4
Unknown** - 39,000 15,760 . 5.6
Total 688,000 278,000 100.0

Note : Depth bf'sdil SUTfaCe'iS'ls ch,
* Sand dune areas not sampled

**' Areas <where samples were lost or not analy%ed
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Table 111.2:48 Area of Soil Profile Salinity in the Pat Feeder
' Canal Project
1. Measured of WAPDA-DATA = - 2. Méasure of WAPDA-ATLAS
(1977-1979) T ~(1981)
S . o Frequcncy ' o R I
Class Sub-class  Area Percent of high SAR  Group No. = Area Percent
(acre}: T(H) T ( ) E (acre) ( )
I a = 225,400 32.8 - 1 Non-saline, 244*500’- 3.6
e S 0.2x+0.1 T . 22
: b 137,100 .19.9 x_..:y : (nonfsodic‘) B
 Sub- total 362,500 52.7 .0.2x+0.1y |
1T a 56,5000 8.2
b . 34,400 - 5.0 A 3
G0 45,900 6.4 0.5x 2 (Saline ., 214,700 ~31.2
Sub-total 134,800 . 19.6 0.3x non-sodic) :
11 a 12,200 1.8 0.3x
b 56,200 8.2 0.6x
c 12,200 1.8 0.8x+0.ly
Sub-total 80,600 11.8° 1.7x+0.1y FR ‘ - _—
_ : S -3 (Salinej 217,000 31,5
v a 2,700 0.4 gax o cedie o
' b . _42,000 6.1 2.3x+0.2y
"~ Sub-total 44,700 6.5 2.4x+0,2y
Voo oa 11,900 1.7 " 0.8x+0.7y T S
- b 22,200 3,2 1.0x+1:8y 4 (Nonfsaling) ‘5,700 - 0.8
Sub-total " 34;100 4.9 1.8x+2.5y - ‘sodic . B
Unknown. . 31,300 4.5 . Unknwon - -~ °6,100 0.9
Total . 688,000 100.0 ~ Total © 688,000 100.0

Noték JExpreSsion,'Saiiﬁé or éodié ‘in Atlas lnciude the soils whenever
they had any layer high in ECe MOTE than 4 mmhos or SAR more
than 13 in the protlle exam1nat1on

Sourte: WAPDA or1g1na1 data for Atlas 34P, 39D and 39H Plannlng
: Division (1977- 1979)
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Fig. .2-10  SOIL MAP OF THE PAT FE.EDER CANAL. COMMAND AREA
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. . : . _ . ' Fig. Iil.2-14 Dislribution of Soil Profile Salinity in the Pa
Feeder Canal Project Area, Based on WAPDA
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RICE CULTIVATION IN PAT FEEDER AREA

Dr. M. Bashir Choudhri
Director General, Soil Survey of Pakistan, Lahore

The Pat Feeder command area forms a part of the lower tip of the
ﬁiedmont plain éommonly-known as the'Kachhi'plain. The land surface
is almost flat, although traversed at a few places by hill torrents.
‘The land sldpes very gently from north to south=and.gradualiy merges
near Jacobabad with the Indus floodpiain which 'is lower than the

Kachhi plain.

Soils .

The soils in the ‘entire comnmand are formed in deep deposits of
clay. Their clay content ranges from 50 to 60 per cent. The remain-
‘ ing portion is made up of mainly silt particles, whereas sand forms
an insignificant part of the soil mass. Being rich in clay, thé
soils shrink and crack on drying and swell on wetting. Also, they
are difficult to till. Soil-plant-air-water relationships are not
quite favourable in these soils, rendering them suitable for only

a narrow range of agricultural crops like rice and sorghum.

‘The soils are decp and the understrata are also made up of
dense layers of'clay'with'ﬁery slow pefmeability. There is, there-
fore, 'a remote possibility of developing true water table in this
area. When a dry field is irrigated, the water fills the soil cracks
extending to a deﬁth of about four feet. On moistening the soil maés:
swells and the cracks disappear.  There is very little downward
movement of water. Under these conditions the aeration of the root
zone becomes perfect. Such a root environment suits only a few
crops, like rice, sorghum, jantar (Sesbahia) étc. .In fact.these
'sdils are ideally suited to growing rice. The clayey nature of
these soils and theilr occurrence in a dry climate make them in

.

inberently fertils - a condition favourable for rice cultivation.
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Salinity

The.soils in the Pat Feeder command are gencrally slight]}
salinc on account of a peculiar made of their depbsition and
arid climate. The salt content increases with deﬁth. Under seasonal
canal irrigation, the salt in the subsoil is likely to come up.if a
dry crop like cotton is grown. So it w0u1d=be necessary to grow
rice at least for a few years as a reclamation crop.. The néture of
salts in the soil is, however, favourable and there is no likelihood

of sodicity problem.

The salt content of the irrigation water is low and the main
componenp.is calcium bicarbonate which on drying precipitates in the
s0il as insoluble calcium éarbonate and no longer remains as effective
salt. So there is no danger of sa]inity by the salt added to the
soll through irrigation water even under conditions of slow permea-
bility of the soils if rice is grown with copious irrigation or if

periodic leaching is practised by heavy irrigations.

Waterlogging

It has béen already mentioned that there is'ho true watertable
in this area,nor is it likely to develop due to very deep clayey
strata beneath these s0ils restricting downward movement of water.
However, there is a problem of soil drainage because the soils are
such that they get excessively wet after each irrigation, especially
in the lower part of the root zone. Because there is very little
water penetration beyong the root zone, the evacuation of the these
s0il water takes-place either by.direct evaporation from the soil
surface, transpiration frdm crops, or through lateral movement of

water from the soil surface and subsoil layers into low laying areas.

The irrigation water in excess of the capacity of root zone finds
its way as surface run-off to the low-lying, unused land and borrow
pits along rail roads and highways. The presence of such water

ponds gives an impression to administrators and the public that the
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_area is watcrlogged The seasonally pondcd areds 5r0w mﬂrshy vegctae
tion dnd 1mpd1t a Chardctellstlc look of poor dralnage to the land-
“scape. If the 1rr1gat10n water is properly d1str1buted and mqndged
the formatlon of the wet areas could be m1n1m1zed But thc problem
can be controlled by constructlng drulns dcc01d1ng to a proper deSLgn
.taklng 1nto conSLderqtlon the type of crops, the water lnput per

unlt area and the 5011 c0nd1t10ns.'

_ ‘Seil wﬁte? can mcvetmcre_freely within the toot.ione both
1atetaiiy-ah&fvetticaiiyithen in the Substratum due to the_presence
oi dralnab}e pores produced by ‘the decay of plant roots .Sorthe o
' excess, s0il water moves w1th1n the root zone flom sllghtly hlgher_t
parts of the 1and to depresqlonal areas, 1mpalt1ng a waterlogged

appearance.

Wétef'éﬁpply
Fhe water allocatlon in the Pat Feeder area is 15 cusecs per
thouqand acres It 1s-qu1te 5uff1c1ent to grow rice but tco,much_

if. dry c1ops 11ke cotton or sorghum are grown.. So the situation is

fdvourable for r1ce cultlvatlon.

*Conelusich
The 5011 dralange and cllmate cond1tlons in - the Pat Feeder

command are- hlghly su1tab19 for'rlce cult1vat1on ConSLderlng the
coplous water suppl1es dur1ng kharlf season “the. farmers' demand

for rlce cu1t1vat10n seems to be - genu1ne and JUStliled Rlce-cultiﬁaw
tlon would not Created.sallnlty problem'but would_qnufact.help to oo
_remove the salts. present in the’ v1rgln 5011 The draiﬁage prebleﬁ:'
of low areaq there ekcess 1rr1gat10n water collects and forme ponds,
"jmust be tackled by constructlng surface drains. accordlng to a su1tab1e

' de51gn ]}:may be ment1oned that widely:: spaced dralns vould: be- suffici-
ent. for rice but 1f cotton: is. grown closely spaced fleld dralns B

would be a: mu%t besldes ‘special 5011 management..-

1
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If rice is establlshed ‘as the main crop. LH thlq area, the soil
-w111 bccome completely non-saline aftel a’ fow’ yeqr Then gtam can

be grown on residual moisture present in the 5011 after rice harvest.
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