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CHARACTERIZATION OF SALT AFFECTED S0ILS OF PESHAWAR
DISTRICT

Y¥LS. Sarir, J.K. Khattak and A, Rashid*

Rall afected soils of Peshawwr district were stedicd in the
fivld und 34 compesite soll sampics opta 25 omt. depth were
collacted tor phystco-chentical characterization.  These soils wore
nither barren or having sporadic cultivation,  Oul ol these satnples
13 per cent were saline, 62 por cont saline-soadéc and 23 per cent
novn saline-non-sodic. Most of the snils were Pound in active
procegs of salintzation and alkalizatiom. These  soifls were
slromgly calcareoirs and silly cfav loam Lo sandy logny in lexiure.

INTRODUCTION

The provines of NJW.F.P. ix mastly arid wnd semi arid and thus pro-

ductive wgriculture requires Ierigation wutcr,  Conal irrigation has caosed @
£

general riszoin water (able ard this hos resulted in watcr-losging and salt kccunmu-

lation vver a large arew of the region,

Bulty soils are common in Poshawir, Mardun, Bannu and 31 Khan
district=.  Recontly, it was cstimamted by Hustafn {19700 thut 9827 acres of
ircted land in Peshawar destrict soffered Trom swlinity and 2,546 acres were
ilbaclod by waterlogging,  Toe salt affected soils contuined cxecssive concentra-
tien of ¢ ther soluble wales or exchangeuable sodium or both,  The presence of
exoesive suft producas hurmlol effects and caoses poor plant growth of culli-
vitbogl cropa which are sensitive o salts mednly becanse of the increuse i osmotic
presiurne i soll sedution and alse due w the specific ion cffect which ultimateiy
reduces the apreultural production.

It has been nategd thut Bctle informaiion is weailabhbe oo soil choracteristics
of the sully arcas of the Peshawar distvict.  Keeping the above fucts in mend., o
wint @antemplatd o ostudy  quantitalively the characteristios ol sulp affected
suils o Peshyvwar distroet.
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TR PARISTAN IOURNAL OOF AGRICULILRAL SCILNCES
MATERIALS AND MLETHODRS

Characlerieation of the sails of salt wllected vroas of Peshwwor diserict
w1 completed in the Sail Suicnee Laboratories. University of Peshuwar during
1973-74.  Thoswriace seil sample: were collected ram the three Lehsils Peshawar,
Nawshere and Charsuddy of the divirict,  Toese soils are reprosenled as PO X
and C, respectively in tho tbles.  Locution and nwmber of samples ure shown
in the location mp, A tatal af thirty lour commasits soil samples wers colleeted
from the upper 25 cm depth.  The samplos wore air dried. ground wond passe)
through 2 mm sieve.  Anslysis of particle size disteibution was carried out by
the methods deseribad by Moodic e ef, (1954),  Saturation percentage, pH of
tha satyrated paste, el sstcieal condwctivity of saturetion exteact. water soluble
eations wid wainnz, sadivm adsarpiion ratio, ¢ation exchanps cunacity, exchange-
able catipns, ESP, gypsum roquitemont and alkoline-cacth carbonetes woere
Jdarerm'ned acearding W the methods given fo LLS. ML AL Hund Book-60 (1954
Chsganic natier was determned as deseribzd by Prper (19300,

RESLUILTE AND IHECUSSION

Tag sabt allzzted s0ilz hoave boen classiited on the basis of analyiicul data
into thres elusszs oo nomselin-nonsadic, saling and saline-sodic sals Fallowing
the chessiilzution ¢itara ooilin:d by U8 Saliniy Lob, Staff wilh raipect 1o
clzztrical conduoctivity, pH and exchangeable scdivm status, None ol the
sample was found 12 b noncalin -sodic.

N Saline-Noa Salic 93ils { Normal seils))

Eight sump?=s in the Tobbes | oand 2 we clussificd ws oowrmal soils with
resnact [ s1linlty and sadicity aseording t+ US.TXA, Hand Book-6i) (1954},
Tatal sobuhle sults were variable and lower than 0.1 per cent in these soils,
H rwever, sumnles N-5. N-6, P-6, C 10, € 13 ond C-18 had solubfe sodium
greuter thun colcium plus magaesium, Al the spmpls have low sodium
adsocption rutio cxcept sample C-% and C 18, Tioe pH of the sails was alkaline
ipH 7.8 1o §.2%  Soaluble curhonates were ahient whilz bicarbmabes wer
found to be dominant antons.  Contents of chloride pnd sulphate were aluwo
virinble. Thes: sails were minderirtely o strongly caleurcous, texturul class
was silt Joam cxcept C-19 which was silty clay loam.  Oigunic mutler wus
greater than one percent. Colliods” salweation with sohiurm ranged  from
4 1o 1% por cenl, Similie resolts were found by Saced of gl (1974) and Nuwaz
L F973).



SALT=-AUFECTEIY SO1LE OF PESHAWAR DISTREICT T
Sualine snils

Soven semples were closs Ticd as saline saifs a5 shown in Tubles | and 2
aczording o LS. DA, Hand Baok-60 (1954).  Total saluble salts ranged Trom
0.3 ¢ 1.0 nerezent, Soluble sodium was less than 50 pzr cent of soluble catians
except stmale © 4 Mazacsium was more than calcium cxcept sample P-2,
Sadinm wdsorstios ratio was low except C 4. The pH ranged from 7.7 to 8.4,
Soluble carbrnates weee abseol, while bicarbonates ranged from 5,72 to 22,00
mzil in theiz sails. Chlorides and suiphates were the daminant asnions present
intheszsoils.  Catiovexchang -capacity was lower than normal soil,  Exchange-
ablz sodium percentage was greater than 15, These sails were mediom textured.
sandy lowm Lo loam with & k3 14 percent alkaline-earth carbonittes.  Orpanic
maitler was less than onz percent exsept sumple P-5. Colliods” swloratinn with
sxdium rangad from 10 to 15 porcent. Thess results are in conformity with
thewse of Jan {1974y and Khatrak {19761,

It is obvious fram the dita that the only hazard in these soils was high
sa'l avcumulation wheh allzeied odversely the plant growth,  Reclinmttion
af these sl would need leachmg of soluble sslts or growing salt tolerant cror.s
o theae sols, prosvidsd the drainae was sdequats,

Saline-%odi¢ Soils

M oJony of th sammles wore classiizd os saling-sodic soils us presented
in Tubles | und 2 according to LS. DA Hand Book—60 {1954), The clectrical
conduetivity af the seturation exeract ranged lrort 5 Lo 100 mmchy/em. Soluble
sodiom was more thun soluble calcium plus mzgnesiom.  Only three samples
P-I. P 4 and C-21 had pH less than §, 5, while other sixteen had above 9.0
und the maximiom was 9.9 in sumnle C 6. Scdium wdsorption ratios were also
highzr. CQuanlity of soluble carhonates was extremely variable which were
ibeotin 'x seline-sodic soil samples.  Blearbonates were variable and sulphites
ware i exeoss Lhan bicarbonates, bol Ltheir concentration was nol consisient.
All salinz-radic soils were miaderite to strongly calcarcous huving lexturg of
by, silt loam und siley clay loam. Organic malter contents were low,
Colloids saturation wits high with sodium ranging from 26 to 34 per cent. Roth
aplazzmet of exchangeable sodium and leaching of soluble salts were requicad
Toor the recdamation of these sols.

Boing culcuarcous in nuture, binlagical reclamation of these soils might be
whaes o hefp i addition o the application of chemical amendments like gypsun.
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5d PAKISTAN JOURYAL OF AGRICULTLRAL SCILNCES

sulphur oo sulpliuee acid oo With the excepliom of gunplos P=1oand P=9. )
samplas of this clays wauld nood gypsum, which coaged Feom 1030 8o [8.54 1oy
[T dcre ds gvpaum regoicamant. Tagee conslusions cosomble to tiese drawn
by Jan {19740, Khartak (1976 ruad LS, Sadiniry Lok Stalt (1934

Tahle 4. Saemarary of Prisertivs of sult o fectod soits of Posthawdr. Nowshera

et tef Crharsa fdg Tehaids,

Properlics Pusihiwar Mowshera Charsadda
Eleetrical conductivity (mmhis/em) 13.51 46 14 16.73
pH, 172 § .98 874
Ni® el 84, 80 437,15 137 10
Cait mefl 19 97 3.24 3.76
K+ —me/l 9.32 o.d4 7.13
Me—t—mc;| 4366 1.49 (.1
S5AR 4,55 41419 T
CO; -myl 66 24 35,42
HCO;-me/l 7.40 THL. o) 3.an
Cl-meyd 74 B4 64,07 Gl B
§05-muil 52.47 115 6l 35,52
{CEC—me 100gm i, 10 1220 15,28
Es MWa—me/THgm 1.42 5.491 707
Exch Cutrmigttme!100am B.44 499 7.4
Exch. K me/100pm (T 1.30 070
Giypsunm tequirements. tansacre — 93 5,46
Alkaling-earih carbonate 'y P24 13,89 L{}. 74}
Organie matier 7, 6 0,85 .64
Taxturul clasy* S0, 5l el L, &0 CL &1L 5il. Sl
Clay %) 15.92 21.04 1214
Mormal soifs L 2 5
Saline soils 3 — 4
Suline-sodic sails 2 5 12




SALT AFELCTED SDILE OF PLSHAWAR DISTRICT i

M B, Each properly represeals the avereee valucs of § Peshawar, 7 Nowsheru,
and 21 Coaraadda sull affectzd soils

5 = Sandy loam
21 = Silty leam

Sicl = Sily cuy loam
L = Loum

i Clay laam

Casrazterisiies of salt aTected snils of Peshawar, Nowshera and Charsadda Tehsil

Tehsilwise information s preen in Table 4. The variations in the hazurds
o salinity and alkilinity and oihs characteristics could be accounted lor by
thz ootune of prreat matenal and its physiographic pasition, climate. and aource
and qudiey of origation water a5 also indicated by Soil Survey Sl {1967},
Fraser (1933 wnd Firemun e el { 1950),
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