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Evaluation of Potentially Available Soil Nitrogen by Using Buffer
Phosphote Solution of pH 7

Sang-Bae Ahn

SUMMARY

Laboratory experiments were conducted to estimate extractable nitrogen by buffer phosphate solution

of pH 7. A series of experiment soils were a) Sandy soil applied with compost, lime, and Wallastonite every
years for 32 years. b) Sandy soils with and without waterlogging for 70 days before transplanting. c¢) Normal

soils produced high and common yields.

The results were summarized as follows:
Extractable organic nitrogen by pH 7 phosphate buffer solution was increased in order of NPK + com-
post > NPK > NPK + compost + lime + Wollast-onite > NPK + compost + lime >NPK + wollastonite >

Extractable organic nitrogens at plots of NPK and NPK + compost were decreased as the growth stage

1%

no fertilizer plot.
2.

processed regardless of tretments.
3.

In case of normal soils having high and common yields the content of total N, organic matter and NHg4-
N were increased in high productive soil, while,only NO3-N content was increased in common produc-
tive soil.

Especially, there was a highly positive correlation between extractable total nitrogen and NH4-N content

submerged for 4 weeks under incubated condition.

4.
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Organic nitrogen content of soil was increased on the condition of non-waterlogging, however, nitrogen
uptake by rice plant was increased in waterlogged paddy.

The content of extractable total nitrogen increased in the order of normal soil, sandy soil, unmatured
soil, saline. soil, and estimation of optimum nitrogen rates by extracted organic nitrogen was in order
of saline soil, unmatured soil, sandy soil, normal soil.
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Table 1. Treatment and application amount of
amendments
: Amount of Application
Treatment amendments X
L period
application
kg /10a
1. No Fertilizer - —
2. *NPK ( 15, 8.6, 8.6, B 1954~ 785
kg /10a)
3. NPK - compost (C) 750 1954 ~’85
. . 39
-G+ L L ~7
4. NPK+ C+ Lime(L) (pH 6, 5 Control) 1960~'85
5 NPK -+ Wallastonite(W) 200 1968 ~ 85

6. NPK+C+L+W

*N : Ammonium sulfate P : Double superphosphate

K : Potassium
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“Table 2. Nitrogen extracted by the phosphate buffer solution of pH7 in Sandy soil applied for 32 years

Extracted nitrogen pH of

Treatments Extracted

T - N Org — N NH, — N NO; — N Solution

—— mg N / 100 § soil ——

No Fertilizer 4.2 3.8 0. 4 Tracer 6. 93
NPK 5. 9 55 0. 4 4 6. 96
NPK + C 9.7 6. 7 18 L2 6. 88
NPK + C + L 4.4 4. 4 Tracer Tracer 6. 88
NPK + W 4, 4 4. 2 0 2 ’” 6. 96
NPK + C+ L + W 53 5 0 0 3 ” 6. 93
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Table 3. Nitrogen extracted by phosphate buffer sokition of pH7 in the High productive and adjacent checked

paddy soils
Extracted nitrogen pH of
Soils T Extracted
T -~ N Org - N \NH, - N NO; - N Solution
) mg N / 1004 soil
High productive 7. 27 571 L 32 0. 33 6. 94
Comnon productive 4.39 3. 20 (K U 44 6. 43

© High productive soil

e Common productive soil
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Fig. 1. Relationship between extracted nitrogen and
mineralized nitrogen in sail .
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Table 4. Extracted nitrogen at each growth stage in sandy soil applied for 32 years .

Treatments Growth  stage Exracted nitrogen
T-N Org — N NH, - N NO; — N
— Nw=g / 100  soil —-
NPK Before experiment 59 55 0.4 Tracer
Earformation stage 54 4.3 L1 ”
Heading stage 6. 7 50 1.7 ”
NPK Before experiment 9.7 0.7 1.8 12
+ Earformation stage 9.0 56 25 0.9
Compost Heading stage 6.7 51 L7 0.1
Table 5. Content of Organic nitrogen and nitrogen uptake by rice plant in sandy soil with waterlogging and

Without waterogging

Extracted wvitrogen

Nitrogen  uptakes

Growth stage
Waterlogged 2

Non — Waterlogged

Waterlogged Non — Waterlogged

— mg N / 100 § soil - —— kg / 10a ~——
D. A. T. 14? 2.05 5.18 L02(115) 0. 88 (100)
Earformation stage 3.36 5.74 7.22(134) 5.38 (100D
Heading stage 3.99 5.81 853 (108) 7.88 (100)

1) D. AT :
2) Waterlogged days : 3.20~5.30

Days after transplating
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Table 6. Extracted nitrogen in different soil types

_ Extracted Nitrogen pH of
Soil types Extracted
T — N Org — N NHy, — N NO; — N Solution

—— mg N /100 & soil ——

Normal 6. 6 4.3 L8 0.5 6. 81

Sandy 6. 2 4,3 L8 0.1 6. 91

Unmatured 5 5 37 1.8 tracer 6. 87

Saline 0. 4 0.4 tracer tracer 7. 05

Table 7. Estimation of optimm N — fertilizer by extracted Organic— nitrogen at different soil types

Organic — N uptakes for Efficiency cpt .

Soil types nitrogen Expected yield of absorbed N rates

(A) (500kg/10a) (B) (N) )

(kg/10a) (%) (kg/10a)

Normal 6. 6 10 30.2 1L 3
Sandy 6. 2 10 28. 3 13. 4
Unmatured 55 10 27. 0 16. 7
Saline 2.4 10 25. 0 38. 4
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