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Abstract

This study was aimed to find out the influence of long-term fertilization for 21 years on
soil enzyme activities in the silty clay loam textured normal paddy soil. Total urease
activity (TUA) and the microbial urease activity (MUA) were shown to be changed signifi-
cantly, but the accumulated urease activity (AUA) was similar within trial plots. Especially
the MUA of the plots annually applied N.P.K. fertilizers with compost and N.P.K. fertili-
zers with silicate fertilizer were the highest among plots. The total L-glutaminase activity
(TGA) and the accumulated L-glutaminase activity(AGA) were changed significantly among
trial plots, but the microbial L-glutaminase activity (MGA) was not. By the simple correla-
tion analysis, it was shown that the TGA and the AGA correlated highly significant to
available phosphorus available SiQ, content and pH. Addition of the toluene to the incuba-
tion mixture did not markedly affect the activity of phosphatase, but the difference of pho-
sphatase activity among plots was significant. By the simple correlation analysis, it was
shown that the phosphatase activity :correlated highly significant to pH, available SiO,,

available phosphorus and exchangeable calcium in soils.
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Table 1.“4Amount and kind of fertilizers applied for the rice single crop for 21 years

Amount of fertilizers (kg/10a/year)

Treatments
N P,0, K,O Compost Silicate fertilizer
1) No fertilization — — — — _
2) Compost only — — — 1,000 —
3 NPK 15 10 10 — —
4) NPK+Compost 15 10 10 1,000 —
5) PK(—N) — 10 10 — —
6) NK(—P) 15 — 10 - -
7) NP(—-K) 15 10 — — —
8) NPK+Si0, 15 10 10 — 50
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Table 2, Physico-chemical properties of long-term fertilization paddy soils used
Treatments pH OM. Ay. P,0,  DBx Cations (me/1008) ay. si0,
1:5) (%) (ppm) Ca Mg K (ppm)
1) No fertilization 5.49 2.55 40 4.61 1.26 0.16 57
2) Compost only 5.60 3.03 71 4.58 1.29 0.22 59
3) NPK 5.75 2.83 105 4.73 1.43 0.18 49
4) NPK+Compost 5.81 3.38 156 5.23 1.59 0.34 62
5) PK(—N) 5.77 2.88 125 4.51 1.43 0.25 52
6) NK(—-P) 5.57 3.00 30 4.08 1.09 0.18 46
7 NP(-K) 5.95 3.31 118 4.68 1.40 0.18 62
8) NPK--SiO, 6.17 3.05 125 5.78 1.48 0.20 199

a) Average of three replications.

b) Treated for 21 years except NPK+Si0,(8 years of control treatment).
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Table 3. Soil urease activity influenced by long-term fertilization on paddy soil of silty clay loam®

Urease activity (ug of urea-N hydrolysed-g~* soilh-r 2

Treatments
—Toluene(A)»? +Toluene(B)* A-BY
1) No fertilization 6.73e 4, 5435 2.19%
2) Compost only 7. 54cd 4. 86a 2.68d
3) NPK 7,73¢ 4.12b 3.61c
4) NPK+Compost 9.132 4.55ab 4.58a
5) PK(-N) 8.49b 4. 40ab 4.09b
6) NK(-P) 7.01e 4.11b 2.90d
7 NP(-K) 7.05de 4.06b 2.99d
8) NPK+SiO, 8.83ab 4.47ab 4.36ab
CV(%) 3.29 7.66 6.02
LSD(5%) 0.45 0.59 0.36

a) Average of three replications. The different alphabetical symbols within a column are significantly
different at 5% level by DMRT.

b) Assayed by nonbuffer method treated without toluene.

¢) Assayed by nonbuffer method treated with toluene.

d) Microbial urease activity released from proliferating cells.

Table 4, Soil L-glutaminase activity influenczed by long-term fariilization on pally il ol siltw
clay loam®?

L-glutaminase activity (ug of NH,*—N released-g-! soil-h"1)®

Treatments
—Toluene(A) -+Toluene(B) A—B
1) No fertilization 18. 6e 7.4e 13. 6a
2) Compost only 21.5¢c-¢ 9. 4d-e 12. 2ab
3) NPK 23.8b-d 12. 1b-c 11.6b
4) NPK+Compost . 24. 7he 13.6b 11. 1bc
5) PK(—N) 23, 2b-d 10. 6cd 12.5ab
6) NK(—P) 21. 2de 9. 4de 11.8b
7 NP(—K) 25.1b 13.3b 11.8b
8) NPK+SiO, 28.7a 19.0a 9.6¢c
CV(%) 7.6 10.9 6.8
LDS(5%) 3.1 2.3 1.4

a) Average of three replications. The alphabetical symbols within a column are significantly different at 5%
level by DMRT.
b) “—~Toluene”; without toluere, “+ Toluene”; with toluene.
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Table 5. Soil phosphatase activity influenced by long-term fertilization on paddy soil of silty clay
loam®
Phosphatase activity®
Treatments
~—Toluene(A) +Toluene(B) A-B
1) No fertilization 5.95d 6. 09d —0.15a
2) Compost only 6. 16¢cd 6. 64hc —0.48a
3) NPK 6. 84ab 6.93ab —0.09a
4) NPK+-compost 6.63a-C 6.74a-c —0.11a
5) PK(—N) 6. 40b~d 6. 94ab —0.54a
6) NK(~—P) 6. 20cd 6. 29cd —0.09a
7) NP(-K) 6. 66a-c 7.02ab —0. 362
8) NPK+SiO, 7.12a 7.15a —0.03a
CV(%) 4.77 3.89 127. 62
LSD(5%) 0.54 0. 46 0.52
The different alphabetical symbols within a column are significantly

a) Average of three replications.
different at 5% level by DMRT.

b) Expressed in #M P-nitrophenol released-g™* soli-hr™%,

“—Toluene”; without toluene, “+Toluene”; with toluene.
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Table 6. Correlation matrix (r-values) between soil enzymes activity and soil chemical properties

(n=24)
: . .. . .. Phosphatase
ﬁ;}(l)lp ecrliiefrjgwal Urease activity L-glutaminase activity activity
-T(A) +T@®B) A-B —T(A) +T(®B) A-B ~T 4T
pH 0.463* 0.054 0. 464* 0.857%% (,830%* —0.447%  0.739%* 0.715%*
o.M 0.330 —0. 164 0. 421* 0. 240 0. 281 —0.419%  0.329 0. 431*
Av. PO, 0.763** —0.007 0.806%%  0.533%* (.578%% —0,445% 0.555%*% 0.576**
Ex. Ca 0. 551** 0.226 0. 480* 0.688** 0, 808%* —0.446% 0.624** (.498*
Ex. Mg 0.491* 0.234 0.412* 0.697%*% 0.574** —0.105 0.546%*% (. 521%*
Ex. K 0. 684** 0.264 0.603** 0.176 0.151 —0.190 0.144 0.073
Ay. SiQ, 0. 459* 0. 156 0. 413* 0.635%* 0,780%* —0.606 0.562%* 0. 450*
a) *, **¥ :significantly different at 5% and 1% level, respectively.
b) “+T", “—T”; with and without toluene, respectively.
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