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EFFLECT OF SALINITY OX SOML SOIL ENZYMES AND
TRANSFORMATIONS O PLANT RESIDUE TN THE S01L

Mubiammad Ashraf and K, 3, Khun®

Ffiuct nf salinity and amendmenis an the activity of soil enzy-
mes have been studied, With increase in salinity a graduoal retarding
effect nn enayme activity las been observed.  Organic atnendment
enhanced the enzyme activity. Soils amended with 5. acwileals
showed more activity when compared with ). fusca amended soils,
Microbial population showed similar trend toward salinity, and
ntganic amendment.  Carhon mincralization was also adversly
effected by salinity,  With nrganic amendment, the process of L
tnineralization was enhanced.  The behavionr of Cand N distribu-
tion in varinus soil orpanic matter iraction was abse greatly aflected
v the salinity and organic amendment,  More hmmie aeid G and
X was found in case of 5. fuwae amended soil as compared to the
S, acwleata amended soil.  Microbial biomass has a similar tesponse
{nwards salinity and organic amendment, as that of the enzyme
activitye.
INTROMM CTION
Snil i3 a dynamic biological entity, Tt is the home of wvast number of
microbes and other organisms, When salinity is introduced to the soil, many
biochemieal changes occur in its properties,  Thesa chanzes make the soil unfit
for erop production,  Amonyg these biochemical changes level of activity of soil
chzymnes is alse badly efiected by the salinity. To tackle this problem, with
whiclh millisnz of acres of cultisvated land has pone ont of coltisation, various
chemical aod binlegical methoeds have been advancerd by nwmber of scientists,
Among these. o bioligical method to reclaim the salt affecred soil is, “Plant
Succession Scheme '’ proposed by Sundhu and Malik {1975). LTransformation of
plant residue is also adversely aflected by the salinity.  The present study pre-
setits a data abooat the eneyme status ul the aakt affected suils and changes

durinyg transfermation uf plants cesidue in these soils.

MATLERIALS ANDT METHODS
A saody vlay loam soil was collerted after determining its physio-chemival
Properties, it was wrtiiiciadly salinizad to obtain EC levels 25, R0, 7.5 100
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mmhosfom.  Soil was amended with one per cent powderal 5, gewlesin and
I} fusea separately. The samples were incubaterd for 4 weeks in plastic containers
with 6 per cent WIIL alonpwith controls.

At weekly Intervals it was analyvsed [or the following cneymes activity @

Amylase, Cellnlase, Tnverluse, Debydrogenase.
Comineralization, Micrab:al population were alse determmed weeldy.

Hnmus composition and zoil misralial hiomass were determined at the
end of incubation period.

Amylase and invertase activities were determinad as degerhal by Ross
(1966), reducing sugars WETe determined by 1383 reduaction metlind,

Cetluluse aclivity was meusured by the methorl described by Pancholy
and Rice {1973}, while dehydrogenous activity wias measared by the mathod ol
Skujing and Mel.aren (1968).,

Soil dilution plate methied was cmployed lor limgal and bacezsial counls,
Carbon minerwlization was stiudied by nsing the metho:d of slalil o0 20 (1979
Humns compesitinn was stwllied by the ethod nsed by Moadil of af, T1980),

While snil hinmass corbon was deternined by the method of Jen'tinssn aod

TPavirtzon (19763 which is based on the [umication of suil with CHC ;.

RESTILTS ARND NISCUSS[ONS

The tesults of three carbobydrases studicd in the present study are pre-
sentrd iR T';Lh]e.], I{.33 mvident from the results that soil salinity signiicantly
eflacts tle snzvme activity, with increasing salinity a retarding paltern was
obmerved,

Cellnlase activity was fonnd to be the lowrer among the vnzymes ander the
present study,  This may be due to the Face thatl soils in Pakistan are generally
low in arganic matter. In amended soils cellulase wetivity signiieantly incraased.
When the two amewlments woere rompared it woas observerd that in soils amende 1
with 5. acfeata there was more cellalose sotivity than 7' fesea, Tlhis s beoanse
5. acmdenta is susily decompsel by the microbes, with fhe results that more
cellulosic material is wvailalde to the micealics which favoor the profiferutions
of microorganisms, Amyiase, and inveriase wetivity shewed similar response to-
wards salinity nod organic ameandinents,  More amylase and invertase activity

was merved inocase of 5 aewdeats amended suils,  Shndlar exviaoation for this
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behavinnr can bre cowted as diseassed in the cse of cellulase aclivily, Dehydre-
genase activity which is presented In Table 1, was also gredtly effected by
salinity, and type of orgauiv amendments. Dehydregenase activity depends
upon the concentralion of micreorganisms in the soil, with increasing salinity @
retarding effect an debydropenase activity was observed,  Maximum dehydre-
penase activity was observed in the casce of soil amended with S, geadegia, An
interesting feature of the cnzyines activity was observed in this study that wilh
low somoentration of salts, coayvme activity is enhanesd. Thisis o strange he-
haviour but can be cxplained an the busis that low salt concentraotion might be

an optimal dose for cueyne activity.

Incubation perioil also plaved o significant role in the seil cnzyme
activity, Maximum activity wis observed in the secund and third weels of
incubaticn,  Microbial epnnt was absu enhanced signiticantly with organic
amendment bnt a retneding efect on micrabial populution wus observed with
increasing salinity thus shuwing that sulinity had a retarding effect on growth
ol microurpabizms, When two amwendments were compared more microbial acti-

vity wits wlbserved in soili winewled with 8, genleata than 8, fusca amentded soil.

Carbon minerabization was also greatly infleenced by solinity and type of
orgunic amendinend, 5, acpdrada being casily decomposable more curbou mangra-
lization was recorded inocase ol 5. acudegfe amendeld soils, inereasing salinity

showed & relanding effect [Table 2}

Carbon and nilrogen distribution in vations soil arganic matter [ractiom
wius wlso effected bw the salinity and type of otganic amendment [Lable 20,
Morte nitregen and ©in lumie acil Naction was foand with soils amended  with
D. fusex. 1t may be due to the fact that B, fevea s more lignifizid plant muterial
as compared to 5. aceleals, aml Hanin is the basic muterial for homic acud,

Estimation of biwmasy is atways o hetter index nf the Hwing microors
ganisms in sail, results of microbinl biomass are prescuted in Table 3. Mivrolsial
hinmase-, showed 4 simdlar trend toward  sabiaity, and erganic amcndieng,
5. acmleats teated sol showadl & favourahle effect on binmass carbon as compar-
ed to I3 faesea amended soil silinity adversly effect the hieiuass earbuo, It can
he concluded that dillerent proreages e g, eneyme acenmuoladion, G ineraliza.
tion and symthesis of micribial biomass, are fairly closcly related and ape allect-

efl by siil rnvicsment 1o a similior weoner,
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TABLL 2

Ffect of salihity and ereanic gmendment on miceshial pofefation aud towfueralisaing
dwrimgz 4 wecks of rucnhalion.

Salinity Tovel
EC nunhusicm

Mictobial population

-mmineraliaation

Bacteria < 1i#

Woieks of wenlittion

Fungei x 16

g O e sl

Weeks of fmeubadion

i i 2 3
I I f i 14 I £ |+ 1 2 3 4
. - _ 2
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+ 5 aenelenfa
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W i T 114 51 115 4] 17y 24 07 20 42.4 1.5 )6 AR
S i51 a2 142 N 54 lim 510 N3 423 42.2 413
b 5 aculeala
7.3 41 17 44 12 5 11 43 B 1.2 6 f 4 (T
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TABLE 3. Effect af safinitv and organic amendment on O, and N distribution of
508l ergamic matter fraction awd floemass carhon, during 4 weehs af

incuwhalion,
Cund M distribution of
Salinity lewel sail nrguni matter fraction Microhial hiomass
EC mmhns/cm mg &g soil ur M osnil
Humic arid Fulvice aqid Mumin IHomassd sl C
—_—— = e =~ — mgfl00 g in
C N C N C hY suil bitumuss
Contrel soil (k6 56.0 0.5 17 4 1.6 1332 L2.1 4 {}
o + 1 frsca 1.3 155.8 1.3 474 246 2428 ie 1 h.4
ve + 5. aruleata 16 1137 1.1 in 27 25772 gl JRF 7.3
25 0.6 55 8 0.3 1.8 1.7 1573 12.5 o
o+ D fusca 1.5 1537 L5 45 6 2.5 2400 21.3 7.2
e 5. acmieria 11 1104 11 LY} 27 2563 23y 5.0
50 0.6 56,8 135 177 1.6 157.3 12,2 4.1
LD fwsea 15 154K LS 475 2.6 2466  1%6 59
v A5, aculeata 11 111.6 I.1 3Tl 2.7 2602 24 4 H.1
7.3 {+L.5 837 s 17.4 BT 1541 110 3.7
o+ FY fusca 1.5 1374 1.5 44,4 246 244 4 i1y 4 0
o +S, gendeata 1.5 61,1 E3 45 5 25 M2 264 HH
10.0 u.6 62 0.h 17.4 1.7 1609 8.6 24
L 4D fusea 15 16023 16 515 26 2905 104 33
w5, aculeair 1,30 13297 1.3 4231 Zi 76 JEer 5.2
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