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ABSTRACT

Twenty samples each of pornal and saline soils were taken.
Their physico-chemical propetties, total bacterial count and enzyme
activity was determined. The enzymes studied were cetllase, invertase
and dehydrogenase, 1t was found that higher concentrations of
spiuble salts decreased nitropen and c¢arbon contents, Enzyme
activity decreased gradually with inzreasing salinity and at Ec level
of 38.01 mmhojcm all the enzymszs employed in 1his stody were
inactive. Bacterial counts also showzd a declining {rend with ine-
rease in salinity, The decline in enzyms activity and bacterial count
apptared to be associated with & ¢hange in osmotic potential of the
soil water phase, specific ion toxicities and a salting out effect of
goluble salts on enzyme protein,

INTRODUCZTION

Increasing salipity is a great threat to the crop production in Pakistan,
Accumalation of salts has hampered giod crop production in some areas and
inaibited it completely in others, Ths rapid increase in unproductive salted
Jand is adversely affecting our economy. S2il is characterized as 2 biclogical body.
Thste arsa numbar of enzymes present in soil which help in the relcase of essen-
tial elemeats for growth and nutrition of plants. However, microbial growth and
nitrogen transformations and decompoiition of organic matter ars affected by
high coaz:pirations of solubls salts trth: extent of reducing yields of crops.
Tiere is very hittle information availabl: in ths [iterature dealing with the effects
of salinity oo soil enzyme activity, Ia this paper eflecis of salinity on thres
biologically important enzymes i. &., ceilulase, invertase and dehydrogenase are

reported.
MATERIALS AND METHODS

‘Twenty samples ¢ach of normal and saline soils were collected from diffe-
rent areas of Faisalabad Division. pH of the soil samples was determined with



Table 1. Physico-chemical properties and enzyme activities of normol soils

5. No. Ec Total C Total N Total bacterial Invertase Cellulase Dehydiogenase
mmbesfem? (%) (32) count x 1% activity achivity activity
{mg glucose/ {mg glucoss/ (pg Formazan

g goil} g so0il) E soil)

1 0.68 1.14 1.020 104 4.71 0.37 1.23
2 0.75 .64 6.032 B8 4,15 0.41 1.26
3 0.83 0,75 0071 79 4.08 .41 1.44
4 .85 0.64 0.320 99 3,08 0.37 1,36
5 0.88 0.75 0,034 177 4.01 0.37 2.87
6 [.08 0.37 .04 102 3.91 0.39 [.93
3 1.21 0.81 0.120 130 3.08 0.38 1.69
] 1.32 .29 0032 L 3.24 0.4% 1.75
o 1.44 0.82. 0.052 108 4,13 0.45 2.30
10 1.55 0.20 2.021 111 3.04 0,410 2.00
11 1.62 0.63 ¢.028 125 .08 0.46 4,20
12 2.03 0.30 d.029 115 3.22 a.44 4.38
13 2.15 0.94 0.678 108 4,13 0,49 4.91
14 A 0.83 0.027 129 3.03 0,53 3.9%
15 2.82 (.69 0.3 - 142 4.5 0.57 5,20
16 3.05 133 C.065 10t 2.81 0.38 3.54
17 3.18 0.52 0,029 105 2.93 0.31 3.12
18 3.2] 074 0.039 102 ERI] .42 4.63
19 3.23 .42 0.031 186 310 0.51 4.58
20 3.69 0.67 0.039 98 3.54 0.47 ERHL

Mote : FEach value in the table is an average of thre¢ repeats.
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pH mater by dipping glass electrode {n soil paste, whereas elactrical conductivity
{Ee) of the soil extract was measured with conductivity meter. Total nitrogen
wag determined by Macro Kjeldahl's apparatus as described by Jackson (1960).
The cardIn coatants wire dstermined by Walkley (1%35) method. For total
basterialeosat soil exteact agar medivm was used as described by Page er af (1980).
tnvertass activity was determinad by the msthod described by Ross (1966) and
crilulase activity by the modified method of Panchely and Rice (1973). For
dehydrogenase activity Burns (1975} method was employed.

RESULTS AND DISCUSSION

Physico-chemical properties and enzyme activity of norma? soils are given
in Table 1. Table 2 ghaws the physico-chemicat propecties and enzyme activity
of saline scils. The criterion for soil classification as normal or saline was Eo
lzval, Sails havinz B valuz: bzlow 4 mahofem? were treated as normal and
those having Ec valuss above 4 mmhofem? were saline, Total nitrogen, total
carbon and bastzrial count show:d a d=creasing trend with increase in salinity.
Hawever, thare were some variations in this trend.

Eazymz activity decreased with increasing Ec, however, the degree of
inhibition varizd amonz the enzymss assayed. Cellulase was the most affected
enzyme and at Ec 25.28 mmho/cm? there was no cellulase activity. The activi-
ty of invertase and dehydrogenass was ahsent at 38,01 mmho/em?.  This showed

a graatze staility of invertase and dehydrogenase compared to cellulase,

The dezeease in activity of enzymes may be due to a change in osmatic
patzatial af the soil water phast which can promote microbial cell lysis releasing
intrazzilular eazy n2s walsh becoma vuloerable to attack by soil proteases. Fantu
and Bremner (1977) reported that urease added to soils rapidly decreased already
prasant urdase activity, Other possible explanation may be that enzyme proteins
are subjected to s “Salting out” eflzct due to high concentrations of scluble salts.
$3::ific fon toxicities may cause nuiritional imbalance for microbial Erowth
and subszgusntl enzy.nz synthesis (Frankenberger and Bingham, 1982),
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