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Abhstract

Abhiter 0 Waheed, I A., Niazi, MLIC, Malile, KA and Nogei, S H M, 1988
Maisivge propeetios of a galine sodie sofl as affected Dy gronany Lol wrnss
using beog st zeoter Reclhnm flr»\'l-[:_ Poeev €3 200 a0y

Krvwnrds. brachish water; kallar grass growth period: salme: sodie soil; soil im-
prctenent; sod moicture defieil/excess,

Soil sariples colleeted from: highly soline seclte sorfl (0-300 2m } i T ]
poor giahiy water after groming ballor grass for dijfezent tiroe periods gere on-
erly el for plisicn o Leopiond choroeteristica. The modsione condatned by the stih
v pnd the saturation pereentage (SP) of eond anereasod which
wenely deereasod the soil moisture deficit throvghout the profiie. Relative
’!\.l‘fﬁ';lmr fm'd! clivity alwo increased which niay have geeelorated the leaching
of anite dooneard resulting in vedueed EC, pTT. sodivm adsarplion ratio (SAR)
zed ST of zail, In gren-
s abseried

and eyl wzl'_.‘n‘vy{-’r' soditine: percenlope CESD ) which merease
Lo properiies of highly gnling sede suf
and the so-ecalled equilibrivim slage wwes reached ofler

A Nears o thoaf the gress

’

r‘f'nf‘ i baproreniept I

after ron :‘.,: Fallar i

Inboduction
Leaching of selulile salts is a desirable provess for the reclamoiion of saline

eoddic sl Pleennse applind aurfaee waler leaches the salta dawn o deeper
lovers. Lie grop rooi zone becomes clear of salls swhich inbihit plant grawth
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endent on tnpny inetars, i.o., nail hy-

Flowever, this reclmmation process iadep .
Pukiaton, growlh ef kallnr

draulie conductivity nned quality of water applicd. In
grass | Leptachlon frisee) fia heen suggested for the nre u
e nev anling irrignhion water (Sandhn nned Malile, 190500

The hazards of using poor (quality wute witl copand fa plonl, deyelopmsent
and vrap yield have been reporied by many researchiers s vse anrrr_-n_svs the
infiltral ioon nnd hydranlic conductivity and increases crust formation (F rnnklrz!
ot nl. 1978 Oeter niel Seharoet, 1979). Water of high snditm adsorplion ralio
ESAIFU reducea aoil ciructural stability due to conaequent ciny disper=inn,
cwelling and rearientation (Chen nsd Banin, 1975; Frankel et al., 1978) In
conlrast, an increaze in infiltration rate s also hren reported by Hades nud -
Frandeel (10821 on long Loy use of anhine aodie wnter, The permenbilily ol anil
o water depends both on exchangealle sodinm percentage 1251%) of the soil
and o the aslt coneentration of percolaling solufions, Permeability entds fo
decreacn with mepensimg RSP and decreasing salt concentration {Quirk and
Schofield, 1955 .\T(,t\‘-'r‘ni and Coleman, 1966; McPMeal el al, 10GR).

‘Thin paper repocts changes i meisture propertica nlong witl chemiral
changea of the enil prafile observed after growing kallar grass an & highly anlt-
ifoct o] eoil fnr 4 yenre, using hrackish ivrigation water,

welioration of anline aodlic

Materials and Methods

T'he experimentnl rite was located at the Binanline Resenrch Sialion (BERS)
of the MNuclenr Institute, for Agriculiure and Biology (MNIARY nen Lahoere,
Pakistan The station is located at longitude 74757 and Intitude 31°6°, Avernge
annual rainfall iz < 500 mm. Kallar grass was planted on 12 plots (100 > 100
w7 o n highle anline sodie soil nned three plata af Lthe snme ¢ize wire leept as
acontral ‘The control plots were preserved (originsl/fallow) without any voy-
etalion. The pliysicn.chemical nnalysis of control soil is presented in Tabie 1,

The water used far irrigation (analysia given in Table 1) was punped from
a lecal weli and waa categorised as (8, (brackish) according 1o the TISDA
(1954 and valit tar irrigation. Trrigation records are not availnble, bt Mood
irrigations were applied ( ~7,§62 cm) according to the requirement ol grass
(ailer — 15 daye). The contribution from rainfall was neglected due to excess
irtipntion ol hiefdowith Liraeliah wonter Pheirrigation of contislacilwna it opped
6 monihe later becanse water could not permeale, even Lo a depth of 2 cim.

In order to ensure maximun natural uniformily among the field plots and
(o avaid the effect of spatial variabiiity, four plots were selocted for further
atudies (three plonted and one control or fallow ), Selection of such plote was |
based upon initial chemical evaluations and similarity in plant covar in planted
plots, Kallar piass, being a perennial grass, was continuously grown for up {o
doyenrs The pronen wna tneveated from the ficld in 5 7 cuttings per venr. The
green matier yield was ~ b0 tons ha 'venr U (Maditoet al, 1ORG) AL e end
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o L/
altevery growlh venr of graas (Novembor) , aail stnplog were collocted at four
conaecntive deptha ((l—BO,.’SO—I()()_l("T--ZUH a3l 200--200 cen ) rnnlomly frop
thiee gites from ench plol. Soil sampler frong ench plol were mixrd and aatu-
ration extincts oblained from the composite samples were analysed in the Inb.
oratary using standard methods (USDA, 1954) . The chemical paramelers
tivettwneel in Ul pppop were nvernged for {riplicnte plets 0t spreifia depths.
The variation in individunl values from ey et Cutaneand devingion ) wan
teadittle (o be prasented in the graph, This je further proaf of uniformity in
the field plots, '
Palyvingle chloride (PVCQ) access tubes (50 mm dinmuoter), copped nt !hﬁ'
Lottom and top 1o prevent water intrusion, wern inserted in the drilled holos
of sampling sites up ta 3-m depth. Moisture content waa delermined ueing a
trtitran majstnre probe with intervnla of 25.cyn depth upin 2.5 m depth on a
fortaightly banie, Dofore slovting the experine g, b FO-mCi nentran moisture
piohp (Nade] 503 Hydmpmhe) was calibrated in the same soil with pPve nnd
"himinivm tubes {ngether. The calibration slope and infercept values doter-
mined weie 4519 and 11.64 respectively, hotweon ratio (measured counts/
standard counts) and volume percent of water, "['he reproducibility and accu-
racy of calihention have been found te be pood ns indicnled by an r value of
0,995 at the 0 01 probability level,
Saturated hvdranlie conductivity (HC,) was determined for enely samnple by

the constant head jnethod using Darey's lnve. Air o ied, grovind nnel 2-mm sieved-

samples were filled in brass lubes Lo uniform denaity, Gravel and snnd were
sproad on the top and botlom of the 80il to minimise surface disturbances.
Ihatilled witor wna npplied for defermination of HIC, to obtain uniformity in
the reaults for COMPATISON purposes. se of brackiah wnier might have pro-
duced grenter HC, velues, but relative H(, might not be affecied. Hydraulic
conduclavitios nt particular depths were divided by the base HC, values (from
aur fisst experimant, nn confrol anil) 1o abtnin relative 1O vnhyes

flosults

‘The cultivation of kallar grass for 1 year incrensed the mojatyre retained (1))
by the soil layers throughout the profile compared Lo original /{allow soil, Thé
M presented in Fig. | was averaged at the end of every growlh year from 24
measuremant:c ol aoch depth. 'U'he differonces in 0 among the individual men”
suraments at comparahle depths were quite smnll and could be ignored in such

a vnst field clady. The increase in 0 throughout the year was gradual, it wad
obeatved naver to be abnormal or sharp. This supporia our nasumption thﬂji,:."-

RO propettios were yniform in the selected plots, As n resylt of second an
third vene growth, ¢ decreased throughout the profile, but jts values vare still

wreaterthan those for fallow soil, After 4-years growth, fincreased over controf
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MOISTURE CONTENT % BY VOLUME

Fig. 1 Average mniatgre conteni along the depth of the ol Profile naa firne gy or haltar prias
growth time foa.l, POIrtis the inean of 24 reacings.

as well as fislda cultivated for 3 years, Itg eflect was IEsRani ek vy fi 1 as
depth, kel which it rm!nrmf, It l”fﬁ‘l('l)l_'t'ﬂ were quite siall ( ig. 1),

Soil maiature deficit /excess hag heen caleulated by comparing the fie)d ¢q.
pacity of soil a( each depth. Figure 2 shows the existing soil moisiy e daficit
(0-26 cin) as g function of the eropping period of kalla grasa. We think it ia
meaningful to present the moisture canditiona at 25. ¢, depth for ngricuttyeal
PUFPOSes Soil mojslire deticit showed Muctuations during the first vear and
soil also achisved moizlire excess diring the months of April and Julv Oy
vation of graz« for 4 vears reduced the soil mojstire Aefivit nod the wagnitode
ofita ftuctuntiona,

Relative satiiratod dianlie condhctivity (H(,) increased in all the cropped
fields over the contral. The magnitude of the increase in rejnfjve HC, increased
with the depth of soil profile (Fig. 3a). Changes in sail saltrntion PEFCEannge
(SI?) were pot congistent o iy increaszed alter I year kallar EVASE growlh gyl
then daecreasnd during the secand and third year. Howsver, Sp itcreazed dur.
ing the foyyp), SRAr as compared to the second and third venr (Fiz Bl A
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similar, but opposite trend, was observed for changes in [5(, Pl SAR and BSP
of roil (Fig 4),

A significant reduction in thege patameters was ohserva after prowing kal-
lar grasg for 1 yenr. However, values of these parameters slightly incrensed
alter the second and third years, but were still smallor {han those far the orj-
ginal/fallow aren. No changes in moiatyre nnd chiernical Properfics in the orig-
inal soil profile, examined in Lhe study, were obsoryed during and o the end of
4 yenre afler application of brackisly water [or a consjderalyle period of time or

on falluw soil,
[ i
Discussjon |
]
| . ) ’ , : .
: . Anoappreciable inerense in relalive HC, was fovnd in planted roil comparad
; to conlivl/inllow auil. The incrense i MOISLUre conlel (1) retnined by the i
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soil Layers may be a eause of the incrense in relative HC. A nimber of relo-
tionships showing the dependence of hydranlic conductivity an @ have heen
repotiet {ie, Ragaly et al,, 198L; Talsmn, 1985). T'he inerensa in Orodaeed the
soil mansture deficit at all the studied depths. The moistire eveeas obhserved
duting the months of April and July may he due to dilution of brackich water
B ensefall, Most af the pninfall at Che experimental site oecis during the
months of Aprif and July.

The cultivalion of kallar grass for 1 year drastically alered the chemical
composition of enile, which is reflected in reduced pll EC. SAR and ESP of
the sonl profile cowpared to control/allow anil. The growth of grass for 2 years
will the same wiuter caused an increase in pH, EC, SAR und BSE compared to
first vear growth. Forther growth of giu=s for 3 and 4 vears again rediced the
PH.EC SAR and B8P of a0il. T hisis probably aclear indicatynn af attainment
ol conilibrivm conditiona between ireigntion wiler nnd solid phnse in the goil,

Theincrease in 8P of the soil profile is reflected in reduced ESP ofthe profile
due to exchange of Na* with Ca?* on exchange sites of soils (Malik ot al,
1986} which improved the soll atrueture, It may he o major factor in hmproving
soil structucal porosity and consequantly resloting the sl meisture proper-
tizs. The role of kallar grass and brackish water in the =oil properties examined
cannothe ceparatedin the light of the observed data. It has been shown ( Hades
and Fronkal, 1982) that the tse of hrackizh wator incrensea fhe infiltration

crate ol enline sodie soil, bhut the application of brackish water on criginal-
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’/{ﬂ”nw sl withont Lallar grass did not canse nny changs in 80l prope ties
Che growth of gynna restored Biodogien! netivity i e clernbod e Tepg '”“';'(;-‘.—
saltaduw (”, bom flu 8- dupth (Malik v ul 19R8) T has nlrendy heen .f:hr';".vn
]()::ern'r’l]]:rl‘i;llll‘-tlr)nellfllfnq!n')ht;l;;\l npl,,nlcc of snlia by kallar grosa ia npgri_gihlr_» com-

e Srie satiscwich nre lenched down through the anil profile.

[he u=e hrn.c-fuuh irigation water for grow!h of kallnr Jnss v red
(h‘e sr_r-c-nfllw[ equilibtium of aalts hy lenching ns well na adding (he anlts in the
soil profile, Maximuon reduction (threshold) in soil L, rH, SAR and 1sp
wan ohineyvd nfing 0§ vy poviodap to 1 omy depth. Foet ey rroweth bf prnan far
2andd yenrs (Lransitional period ) caused nn incrense in (e nbove -y |
chemical pnrameters over (hreshold values. Values close (o (e threghold val-
uea were ngnin observed after 4 years growth of kallnr grnaq.

An almost equilibrium stage developed at. the end of 4-years growth of kallar
gross using brackish trrigntion water on n saline sodie anil, s0 Lhe anlt.-nffocted
soils can be effectively utilised for production of hiomass on n Inrge scole, cven
uatng poor cquality irrigation water. ‘T'he bad soil nnd bad water conld be used
for bionmss produetion afong with an improvement in tha physico-chemicnl
characteristics of Lhe zoil during the process nnd biomass could be used in a
variely of ways (Malik el al., 1986). The uze of good quality irrigalion water
on aaline sodic soil may cause a decrease in hydranlic conductivity (Meintyre,
1979). However, the introduction of good quality irrigation at the eouilibrium
stage (alter initinl leaching with poor quality water) for complete reclnmntion
of such coils needs further investigation.
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