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INTRODUCTION
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Organic waste materials like crop residues, well-
decomposed cow dung, composts, and other ru-
ral and urban wastes are considered highly use-
ful resources in enhancing soil fertility and also
in build-up of soil organic matter. Organic matter
decomposition provides plant nutrients in soil,
which in turn increases crop productivity. Avail-
ability of nutrients and nitrogen (N) and phospho-
rus from organic waste materials is dependent
upon the nature of organic residues, climatic con-
ditions, and soil moisture activity. Keeping these
factors in view, the present investigation was un-
dertaken to study the transformation of N from
different organic waste materials in two contrast-
ing soils from an eastern India, subtropical region.
The results showed that the amounts of ammo-
niacal-N (NH4-N), nitrate-N (NO3-N), hydrolysable
N (HL-N), and nonhydrolysable (NHL-N) were in-
creased for up to 60 days of soil submergence
and increased further with the increase (1% by
weight of soil) of organic residue application.

Considering the effect of various organic waste
materials, it was found that the amounts of NH4-
N, NO3-N, HL-N, and NHL-N were higher with the
application of groundnut hull as compared to
wheat straw and potato skin, which may be due
to relatively narrow carbon:N ratio of groundnut
(22:43) than that of wheat straw (62:84) and po-
tato skin (71:32); however, the results showed that
the release of NH4-N, NO3-N, HL-N, and NHL-N was
in the order of groundnut hull > wheat straw >
potato skin.
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MATERIALS AND METHODS
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RESULTS AND DISCUSSION

Ammoniacal Nitrogen (NH4-N)
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TABLE 1
Physicochemical Properties of the Soil Used for the Experiment

Physicochemical Properties Inceptisol (Mohitnagar Soil) Alfisol (Bolpur Soil)

pH 6.02 5.70

EC (dsm–1) 0.17 0.49

Organic C (%) 0.92 0.58

CEC [Cmol(p+)kg–1] 23.70 7.86

Available NO3-N (mg kg–1) 1.52 0.87

Available NH4-N (mg kg–1) 8.34 7.50

Available P (mg kg–1) 10.38 8.20

TABLE 2
Results of Chemical Analysis of the

Organic Residues Used for the Experiment

Chemical Properties Potato Skin Wheat Straw Groundnut Hull

Total C (%) 48.50 38.96 35.45

Total P (%) 0.38 0.60 0.44

Total N (%) 0.68 0.62 1.58

C:N ratio 71.32 62.84 22.43

C:P ratio 127.63 64.93 80.56
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TABLE 3
Effect of Potato Skin, Wheat Straw, and Groundnut Hull

on the Availability of NH4-N (mg kg-1 soil) in Inceptisol and Alfisol

Inceptisol (Mohitnagar Soil)

Period of Submergence (days)

15 30 45 60

% Increase % Increase % Increase % Increase
Over Over Over Over

Treatments  Control Control Control Control Mean

T1 9.2 — 10.5 — 12.5 — 14.6 — 11.7

T2 11.8 26.0 14.0 35.7 15.4 28.7 17.5 28.9 14.7

T3 14.8 55.8 17.5 70.0 19.5 69.9 20.7 61.0 18.1

T4 14.1 48.7 16.8 63.0 18.9 64.4 20.3 56.8 17.5

T5 19.4 102.0 25.8 153.4 27.4 148.5 29.6 147.5 25.5

T6 42.1 328.3 48.2 377.4 52.4 399.4 60.2 456.2 50.7

T7 55.2 45.9 65.7 52.0 72.8 602.9 78.4 647.5 68.0

Mean 23.8 28.4 31.3 34.5

C.D. (5%) 0.2 0.2 1.3 0.8

Alfisol (Bolpur)

T1 8.1 — 9.2 — 11.2 — 12.6 — 10.3

T2 8.7 6.3 9.8 6.5 12.3 10.3 14.0 14.8 11.2

T3 9.8 17.1 11.5 20.5 13.9 27.0 16.7 41.7 12.9

T4 12.5 44.5 16.2 68.7 18.1 68.7 21.6 90.2 17.1

T5 18.8 107.0 29.9 207.2 32.1 208.3 34.1 215.7 28.7

T6 43.4 353.0 51.7 425.7 68.3 571.0 83.2 706.0 61.6

T7 50.7 426.4 57.3 481.2 73.4 621.7 88.1 755.7 67.4

Mean 21.7 26.5 32.8 38.6

C.D. (5%) 0.3 0.2 0.2 0.8
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TABLE 4
Effect of Potato Skin, Wheat Straw, and Groundnut Hull

on the Availability of NO3-N (mg kg-1 soil) in Inceptisol and Alfisol

Inceptisol (Mohitnagar Soil)

Period of Submergence (days)

15 30 45 60

% Increase % Increase % Increase % Increase
Over Over Over Over

Treatments  Control Control Control Control Mean

T1 2.1 — 2.7 — 3.5 — 4.2 — 3.1

T2 2.6 5.4 3.2 4.5 4.2 7.7 5.5 13.2 3.9

T3 3.4 13.9 4.2 14.3 5.8 23.2 7.0 28.2 5.1

T4 3.6 15.2 4.2 14.8 6.3 27.8 8.7 45.0 5.1

T5 7.7 56.2 11.1 83.8 11.9 84.7 12.6 83.9 5.7

T6 11.9 98.5 14.7 119.5 17.4 139.5 19.6 154.0 10.8

T7 13.7 116.0 16.7 139.6 19.6 161.3 21.6 174.2 18.0

Mean 6.4 8.1 9.8 11.3

C.D. (5%) 0.3 0.1 0.2 0.2

Alfisol (Bolpur)

T1 1.4 — 2.2 — 3.4 — 4.8 — 3.0

T2 1.7 2.5 2.5 2.7 4.2 8.8 6.3 14.7 3.7

T3 2.4 9.6 3.2 9.6 5.4 20.6 8.3 35.0 4.8

T4 3.5 20.2 4.2 20.2 6.2 28.1 7.6 58.0 5.4

T5 4.8 33.7 6.3 40.8 9.0 56.5 10.4 55.7 7.6

T6 5.8 43.8 7.1 49.5 11.1 77.5 13.3 8.00 9.3

T7 9.8 83.3 13.3 110.8 15.3 109.6 16.7 118.8 13.8

Mean 4.2 5.5 7.8 9.6

C.D. (5%) 0.2 0.2 0.2 0.3
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TABLE 5
Influence of Organic Waste Materials on the Changes of
HL-N and NHL-N (mg kg-1

 soil) in Inceptisol and Alfisol

Inceptisol (Mohitnagar Soil)

Period of Submergence (days)

15 30 45 60

Treatments HL-N NHL-N HL-N NHL-N HL-N NHL-N HL-N NHL-N

T1 553.2 186.5 508.4 169.7 485.5 137.2 441.4 100.83

T2 643.1 211.4 630.3 192.9 589.8 152.3 503.6 117.8

T3 667.4 242.6 644.4 208.8 602.4 167.5 561.3 141.1

T4 725.4 221.5 698.9 198.8 621.2 156.5 579.8 130.0

T5 785.7 278.4 718.6 225.9 669.8 176.8 604.9 140.70

T6 807.2 268.6 714.9 215.7 658.8 171.4 617.9 134.7

T7 825.7 284.7 779.9 245.7 694.9 203.4 642.7 151.9

C.D. (5%) 204.7 18.4 27.7 16.9 22.4 13.8 17.3 12.9

Alfisol (Bolpur)

T1 481.9 138.7 403.3 118.6 387.4 100.4 300.9 89.7

T2 502.4 149.1 431.9 130.7 412.4 106.8 381.7 94.7

T3 529.0 158.4 502.7 139.9 473.4 119.41 404.5 101.7

T4 539.4 154.5 509.2 141.4 419.8 110.2 389.4 99.1

T5 585.4 171.9 532.5 158.4 488.5 126.8 428.9 114.6

T6 558.7 161.7 515.7 149.3 451.7 113.5 417.4 103.4

T7 591.7 185.7 536.8 164.7 498.4 144.7 442.6 131.7

C.D. (5%) 12.7 9.8 9.3 10.1 16.7 8.3 12.7 9.9
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