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Studies on Enzyme Activities in Paddy Soil Affeced by
Fertilizer and Effective Microorganisms (EM) Application
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ABSTRACT

Recently, there was an attempt to amend soil by organic fertilizer associated with effective
microorganisms (EM) besides chemical fertilizer. But there was no report on effect or EM on soil enzyme
activity which is concerned directly to the decomposition of organic matter in soil. Therefore, the studies on
enzyme activities, especially B-glucosidase activity was carried out by sampling the composite soils (0-15 ¢cm
depth) from paddy fields growing rice R.D.6 with and without the applications of chemical fertilizer (16-20-
0) 30 kg/rai, compost 1,500 kg/rai and EM 4 litre/rai, either singly or combined, for 3 years. Then plant available
nutrients and B-glucosidase activities of soils were analyzed.

The results indicated that the applications of chemical fertilizer, compost and EM either singly or
combined, increased plant available nutrients. The maximum f-glucosidase activity (710 nM/g dry wt.-min,
30°C) was found in the treatments of EM application. It was about 3.4 times higher than that of the control.
While those from the treatments of chemical ferlizer either combined with compost or with EM were higher
than that of control about 2 and 2.5 times, respectively. Anyhow, plant available nutrients were found higher
in the treatment of chemical fertilizer combined with compost than that of a combination of chemical fertilizer
and EM due (o a utilization of partial nutrients by microorganisms. So the amendment of soil by an application
of chemical fertilizer associated with compost is good enough to obtain the sufficiency of natural soil
microorganisms’ reaction and organic matter decomposition.
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Table1 Chemical properties and B-glucosidase activity of soils at the harvesting stage after 3-year
Treatment.
No. treatments Enzyme * Ext. K Avail.p NHs-N OM pH
activity (ppm.)  (ppm.) (me/100g) (%)  Soil:H0O
(nM/g. =1:1
dry wt.
min.)
1 C 207 1.0 30 1.95 2.06 1.20 6.16
2 CF 294 1.4 35 2.45 2.70 1.36 6.81
3 Com. 124 0.6 80 13.80 1.13 1.64 6.06
4 EM 710 34 34 3.90 3.77 1.64 6.12
5 CF+Com. 413 2.0 70 13.85 2.20 1.74 6.00
6 CF+EM 525 2.5 28 4.15 2.95 1.55 5.58
7 Com.+EM 402 1.9 58 11.65 2.17 1.77 6.20
8 CF+Com.+EM 430 2.1 50 14.60 4.10 2.02 6.43

C, Control ; CF,Chemical fertilizer ; Com, Compost; EM, Effective microorganisms

* Relative enzyme activity compared with control

oM Uszinm 2 1 uag 6-14% Muady el
flonfngdwde  udlufinadumsldiwiy EM

o
o

varzfilednislaileaiismdy foviin + EM ozl
avai. P fidudniion 25%) uatjornil liliwade
ext. K W31z ﬂamuw‘la"luu K (Table 1)

EM : SHadomsiuaued avai. N 82 i
wauﬂﬂmn”lu'mwuﬂmﬂmmmwia"l:mmu
wagiinadenm sy uves oM fwadntionlszina
$ uaz 14% iedmaldsmtuileniin uasilond
Ay variilnadonsfiuiuies avai P
Yszwar 1.7 aileldsanfudlund waz EM @
nalw ext. K @A (Table 1)

Suitul@iuile avai. P uaz ext. K u
wlaildilendnifer o wiellewdn + dunil
vioflonin + flondl + EM T hiuandraiu
uﬂmiwﬂﬂﬁﬁnﬁwadﬂnmﬁm‘iyumm avai. P LY

+ @ 1 a
ext. K tnngijentiniluunasves P uay K vmzh
12 v W 1 E4 s 9
EM lifina udnduszdwaldl ext. K anaddnaie
910111B90INFAUNT LD NABINTF M IMT P Uz
¥
K Tumswsaudnla 8aiali1dld K aslylums
¥ 3
Ugn  aniuieesagy ldhilenininalumsiny
{ o ¥ 1
mgemsnilusz lemidediy188nd1 EM @ndu
avai. N) nazmsaz1d EM 1 lanadtiszaninm
sufludealdufuijuaiinazilowin

wavesijendl farsin uaz EM fifinenanssames
5 eal B-Glucosidase
UfAsenau (pH) :
assd B-Glucosidase (Table 2) 'lajiﬂuﬂmwﬁ“ld
wiolilddle wazm¥s EM fuwiiuldninms

fnanonansTuYOUDY

a ga g ot

’Jlﬂi'l‘&’,ﬁﬂi]ﬂiiiﬁlﬂﬂlﬂu'l“m.m pH 50 uay 8.0
¥ 4 o a [~ 1 !

wu fisedu pH 5.0 Aenssuveudu lafedszning



132 3 nueseaas Gne) TR 30 afun s

Table 2 B-glucosidase activities at 2 levels of pH condition of soils sampled at the harvesting stage after

3-year treatment.

No.  Treatment pH 5.0 pH 8.0
nM/g dry wt.min  Compared with nM/g dry wt.min ~ Compared with

cont. cont.
1 C 277.12 1.0 95.73 1.0
2 CF 491.78 1.77 164.75 1.72
3  Com. 170.90 0.62 37.43 0.39
4 EM 922.50 3.33 353.74 3.70
5 CF+Com. 520.16 1.88 199.57 2.08
6 CF+EM 590.58 2.13 250.29 2.61
7  Com+EM 509.96 1.84 241.03 2.52
8  CF+Com.+EM 622.86 2.25 217.91 2.28

C, Control ; CF, Chemical fertilizer; Com, Compost ; EM, Effective microorganisms
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