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REERCT OF SATINITY ON SOIL CATATASZNE, PHOSTHATAZL
AND UREASE TRANSFORMATION OF PLANT RESIDUE
1% =011

Muhammad Mulditor and I 3. kKhan*

The efvel of salinity on soil eatalase, phoesphatase sud ureaze

haa been sludicd.  Invrrasing sslinity level has s deerensing effect

on thess  enzyme activities,  Organic  amensdments enlianeed

emzyme  activitice,  Soils amendsd with S oeewdeste chowed

srenter inerease 1n m:'[.i'.’i.:.}' than i1hat amended wich 1 f!e.\'r'rt.

Mirrolinl Liomaes, 0 migeralisation and  mivrobiol poapaltion

shigwed o wimiluy frond towanls salnily and amerndments. Carhon

and nitrogen distribution in ose’l organic matier fraclions was

alze grently affected by ssbinity. More loimic acid, earbon and

nitrogen were found in the coee of 53 fesen amended  seil oo

compared 1o that amended with Mo oewlenta,

LN ETRODIICTLON

Goil 2 similir looa living tissae in carrying oot catalyvtic transformationg
of eomplex substaness,  Thers ars o nomber of enzymes present in the soil
whith carry out  decempoasition  of the orpanic matter and ity chemieal
sransformst oo, These ensymes oviginate from anials plants ond miceobial
gsuurees.  There are also a number of microomunisims o the eoil which play un
irapottant tle In the deeomposition of plant resiilues, Kngvymes ame sensitive
1 salt vonernteations and their activitic: are affected in saline soils (Adheal
and Ithan, 18s2).

(Catalase, phosphatas: and urcase are rome of the  impoctsot enjl
COZY NS which are reaponaible fiw the decomposition of plant boter, Catnlase
is widely distributed o sbimaly, plant t{szues nnd in microoreanisms. Lt
proteats the coll from the toxic elteets of hydeogon peroxide being produged in
the course of certain oxeiakbion processes.

Fiwsphoras and niteegen ane the essential elemmenty for the growth and

maintensnee of planta,  Theer are made availelle 1o planta by the eoil

* Department of Bioelemiabry, Toiversity of Agriculture, TPaisawka bid.
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enrymes, phosphatase and uresse, by decompasition of added feriilizers.  This
paper parlaing to the effect of salinity on the soil catalase, phosphntaze, urense
and the transformation of piant residue in the soil.

MATERIAL AN METHODS

Soil of upper 0.30 cm. depth was sampled from Faisalahad area. [t was
air dried and sieved. Its physicochemical analyaiz was mede. Soil Anmplus
wore artifielally ealinized by adding a mixture of Nap $0,,CaCl, Mg €1, and
Nafl in a ratio of 10:5:1:4, upto four levels of BC 2.5, EC 5.0. RO 7.5 and EC
1001 mmhos em— . Salinized samples were slzo amended with Deplachae fuxe
{Am 1] nod Sesbania aculsta (Am 2) separrtely and incubmted in plastic conta-
iners Tor four weels at 30 =0 with 609, water holding capaeity {WHCL Controls
(Am 1 were alss inenbated similarly. catalase, phaaphotase atil nrease A8 Bay,
mivrchial populations and deeomposition of plant residue were determined
wieekiv, At the eud of incubation period distrilution of ¢arbon, nitrogen anid
micrabial biomass was estimated.

tatalaace astiy ity was determined Ty the Jaohoson and TEI‘Il[ﬂE [1Uﬁ4}
muthod, H,0,; ia decormpesed Ly soii vatalase and uodecomposed H, 0,
is eslimated by titrating against KMoo, . The rate of decompo-ition of L, Oy
wriven the aatalase activiey. Thosphatase aetivity wis measured by Fieke and
Jubbarow (1923} method waing phenyl phosphate sa subatrate.  For Lrease
ag ey Bergmeyer (L300) method was employed which ia based on estimation of
MNH, -N relcazed [rom urea.

The soil difution plete method was cmployed for fungal and bacterial
connte. Carbon mineralization was studicd by using che method of Malik of nl
{lu70. Humus compeeition was studied by the method wsed by Malik and
Azam {1880), While soil binmass carbon was determined by the method of
Jenkinsott and Fowlson {1976}, which is based on the fumigation of poil CHOL, .

BESTLTS AND DISCTIE510N

The activities of cataluse, phospbatase aml urcase ju different saline
roils are presented in Table I 1t is evident that calalasn  aclivity decreases
with ineressing sulinity. The control soil showed the maximum aectivity

whereas 1he highest salinity leve! showed the minimum cotalase  activity.
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Table 2. Effesd af satinity nn microbial paputation wnd organic metter decomposition

Microbial population (’-mineralization

Salinity level pEE

EC m-mhosjem Eacteria = 109 ) Fungi = 107 oy L0 o oeoil
Weeks of ineubation Wecks of incubation Woeks of ineubation
1 a 2 4 1 @ i) 4 1 2 3 4
Am, 6 AR G a7 25 35 31 42 O 7T T B
Contral soil A, 134 147 135 127 ol Tl £ 7 4% 42 hl) 25
Am, 1&1 214 151 122 g2 ) FiE il CoEd 4 43 2!
Amyg 63 L il i) MR 24 20 14 13 L] ¥ Il an
23 Am, 14 178 142 108 i} T3 L a0 45 45 64 a7
Amz 154 192 136 163 1ot 115 104 w3 25 11 41 44
Am, <58 as . al 7 13 13 12 in 9 4 9 7
b} : Am, 130 116 1H)» LA -8l 40 27 21 S 43 a2t 25
- Amgz 147 141 125 105 a2 LiY] _m..w il 31 43 42 42
Am, 42 49 52 +H 16 1% 11 0 L] 0 T T
Fe Am, 103 110 15 ai 11 Hil] 29 1G a7 35 52 24
Am, 134 130 113 af . a2 | &7 T ol a9 29 i)
Amg 47 5 45 | ) T 11 ) a ¥ T K
10.0 Am, 94 BE1 BN B3 4 28 3w 11 3% 97 R2 22

Am, 127 o S R 63 fis il i 3 FLE 38 30 A5




EFFECT OF SALINITY on SOl ENZYMES

Amendment with I fusen and . endoafy hud a bealthy effeet an FNZY Mg
Netivity,

Phosphatase showed &Eimnilar trend Jige entalase. whercus wreqss wis
ktolle and highly active at the lowest salinity levels, Thiy b due to higher
stability of urcase and lowep salt conrentrativng Provede aptimal conditiony for
Hredse aclivity.  Amendwmonts had o similar effect on all the COYYMmes.

Ineubation Perod alsg affeeted the enzyme activities,  Moge activity
Wi oberyved inossosnd anid third woels of incubation whilg L Tourth wesk Lhe
activity of the enzymes deersused,  Legsep wvailahility uf the substrate in the
fuurth week and incabation DYEran extemled periog MGt by the reason for
thiv deorvase in ackiviky,

Microbial population showed & decling with inereasing sul.uity (Table 2),
whercas smemdment shiowed wn enbancement micrehisl eoung by p:'nvidfng
suitable eevlogical envirnmont ant rwore nukriion, Urganic maiter drcumpn.
SitLOn was Aluo depressed by ineresing Balinity.

Distribtion of ! and N tontents i varjons fractions of gojt Hganis
matter (Table 3} were alan affeetod h¥ increase in salintty and amendments,
Am; had wore ! and eontents than Am, i homje and fulvie acjq fractiony,
Incrense in salinity hed a little efleet oo Lhose fractions while it eresaod the
Humie ('and N.  Thia js due to lower extractibility of ¢ agng N from Humin
at higher salimity level.

Microbial hiomass was decrcased  wigh intresse jp ealinity wheregs
amencmenty highly increascg the microljai bicieazs, Ty cemparing Lioth the
amendments 8. eeufogia ghowed more nerensed than 7, Jewea in wh the abagy
Paramoters except earban ang tifbrogen distribytion, Thin iy dagy £ miceoflors
involved in l.'It'l’.'-t‘.lﬂl[.ll’!?Sit[UI't of Lhe twy Al i o by, My i bentie ia {lemmpusud
muinly by the Aspergifing specion which can tolerate higher ualt BONCENbIRtinng,
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