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An experiment was conducted in the experimental farm at School of Agricultural 
Sciences and Rural Development, Medziphema, Nagaland to evaluate the impact of 
different nutrient management practices on content and quality of soil humus in a 
newly developed terraced land. Twelve treatments involving N, P and K (NPK) fertil-
izers, farmyard manure (FYM), poultry litter, forest litter, Azospirillum and Zn either 
alone or in combinations were applied continuously for two years. On an average, 
fulvic C, humic C and humin C was 48.1, 21.1 and 30.8% of humus C, respectively. 
The fulvic C was the largest fraction of humus C in soil followed by humin C and 
humic C. With the present rate of accumulation of humus C, the soil under different 
treatments showing build up of humus C would take 3.5 to 66.0 years with an aver-
age of 23.2 years to reach its original C content present before terracing. Among the 
fractions, fulvic N was the largest fraction of humus N in all the treatments followed 
by humic N or humin N. On an average, fulvic N, humic N and humin N was 58.8, 
21.2 and 20.0% of humus N, respectively. After two years, the rate of build up of 
humus N in various nutrient management practices was 18.3 to 76.4 kg N ha-1 yr-1 
with an average of 44.5 kg N ha-1 yr-1. Among the fractions, fulvic P was the largest 
fraction of the humus P followed by humic P and humin P in all the treatments. On 
an average, fulvic P, humic P and humin P constituted 65.4, 20.5 and 14.1% of humus 
P, respectively. The lowest C:N:P ratio of soil humus, fulvic acid and humic acid was 
in NPK+Poultry litter treatment. The average C:N:P ratios of soil humus, fulvic acid, 
humic acid and humin was estimated to be 133.1:10.8:1, 98.2:9.8:1, 138.0:11.4:1 and 
281.8:15.0:1, respectively.
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1.  Introduction

Soil fertility development of the resultant surface soil 
after terracing could be achieved through the addition of 
manures, fertilizers, bio-fertilizers, organic residues and other 
amendments either alone or in combinations. The addition of 
N, P and K fertilizers with organic sources would increase 
the availability of these nutrients to growing plants and 
favour accumulation of organic matter in surface soil besides 
improving soil properties. The addition of NPK fertilizers with 
or without organic residues or manures on newly developed 
terraced land would affect the levels and quality of soil humus 
with respect to plant nutrients accumulating with it. Soil 
organic matter as the repository of these nutrients and most 
of the micronutrients essential for plant growth would affects 
their availability to the plants. All the management practices 

that bring about favourable changes in important physical 
properties of soil, status and availability of plant nutrients 
and affect the quantity and quality of soil humus with respect 
to N and P accumulating in soil are of immense practical 
significance in crop production on terraced land. The nutrient 
management practices that could encourage accumulation of 
soil organic matter of narrow C:N and C:P ratios are expected 
to conserve soil fertility. As the information on the subject is 
scanty, the investigation was carried out to evaluate the impact 
of nutrient management practices on status and quality of soil 
humus on terraced land. 

2. Materials and Methods

A hill slope (22%) was bench terraced in 2001 at the 
institutional farm. Three numbers of bench terraces, 26.0 m 
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long and 3.5 m wide were constructed manually. An experiment 
on these terraces was conducted in 2001 and 2002. The soil 
data collected in Kharif 2002 after harvest of upland rice are 
reported here. The experiment was laid out in Randomized 
Block Design with twelve treatments and replicated thrice 
in plots of 2.0×3.0 m2 size separated by a bund of 15 cm. A 
border of 25 cm along the riser was left. During each year, 
the plots were manually prepared to ensure good seedbed. 
The recommended dose of 60 kg N, 60 kg P2O5 and 40 kg 
K2O ha-1 for rice was applied. The farmyard manure (FYM), 
poultry litter and forest litter was applied @ 10.0 t ha-1, 3.3 t 
ha-1 and 5.0 t ha-1, respectively. For ½N (30 kg ha-1) through 
FYM, poultry litter and forest litter, calculated amounts of these 
organic sources containing 0.5, 1.5 and 0.1% N, respectively 
were applied (6.0, 2.0 and 30.0 t ha-1, respectively) to the soil. 
Zinc (Zn) was applied @ 10 kg ha-1 in the form of ZnSO4.7 H2O 
as basal dose. Azospirillum was used as seed treatment @ 20 
g kg-1 of seed. For forest litter burned+½ FYM treatment that 
resembles farmers’ practice in Nagaland, forest litter @ 5.0 t 
ha-1 was evenly spread on the soil surface and burned. The ash 
was incorporated thoroughly in the soil. The FYM, ½ FYM, 
poultry litter and forest litter were applied one month before 
sowing and mixed well in the soil. Upland rice variety Teke 
(landrace) was sown with a spacing of 20 cm row to row using 
a seed rate of 75 kg ha-1 each year.

Soil samples collected after the harvest of 2nd year rice were 
air dried, prepared and analyzed for various constituents. 
Soil organic C was fractionated into fulvic C, humic C and 
humin C by the method of Anderson and Schoenau (1993). 
The organic carbon content in soil, fulvic and humic fractions 
was determined by Walkley and Black method as described 
by Jackson (1973). Soil organic carbon content was taken as 
humus C. The organic N taken as humus N was determined 

by using sodium carbonate and concentrated sulphuric acid 
as described by Chopra and Kanwar (1991). The N in fulvic 
and humic fractions was determined by modified kjeldahl 
digestion and distillation method (Jackson, 1973). The organic 
P was taken as humus P. The P in Humus, fulvic and humic 
fractions was estimated colorimetrically using the procedure 
of Dickman and Bray as described by Jackson (1973). The 
difference between humus C, N and P content and C, N and P 
in both fulvic and humic fractions was taken as humin C, N and 
P, respectively. The statistical analysis of the data was done as 
per procedure outlined by Gomez and Gomez (1984).

3. Results and Discussion

3.1. Humus C, fulvic C, humic C and humin C content in soil

The humus C in the soils ranged from 17400 to 21200 
mg kg-1 with an average of 18500 mg kg-1 and showed a 
significant increase in all the treatments except in ½N+PK, 
NPK, ½N+PK+Azospirillum and Forest litter burned+½ 
FYM over control (Table 1). The highest humuc C recorded 
in ½N+PK+½N Forest litter showed a significant build up 
over rest of the treatments. The humus C in NPK+FYM, 
NPK+FYM+Zn, NPK+Poultry litter, NPK+Forest litter and 
½N+PK+½N FYM was significantly higher than NPK. The 
increase in humus C over control in different treatments ranged 
from 1.2 to 21.8% with an average of 6.9%. Similar results were 
also observed by Chauhan and Humtsoe (2005) who reported 
8.4 and 7.1% increase in humus C in Alder litter incorporated 
and FYM+NPK treatments over control, respectively. The 
humus C in NPK+FYM+Zn, NPK+FYM and NPK+Forest litter 
was 9.0, 8.4 and 4.5% higher over NPK, respectively. Similar 
increases in organic C content in soil on addition of organic 
sources have been reported by earlier workers (Yaduvanshi et 

Table 1: Effect of nutrient management practices on levels of humus C, fulvic C, humic C and humin C content in soils
Treatment No. and particulars Humus C (mg kg-1) Fulvic C (mg kg-1) Humic C (mg kg-1) Humin C (mg kg-1)
Control 17400 8200 3700 5500
½N+PK 17700 8400 3800 5500
NPK 17800 8500 3800 5500
NPK+FYM 19300 9400 4100 5800
½N+PK+½N FYM 18700 9000 4000 5700
NPK+Poultry litter 18400 8900 3900 5600
½N+PK+½N Poultry litter 18200 8800 3800 5600
TNPK+Forest litter 18600 9200 3800 5600
½N+PK+½N Forest litter 21200 10600 4400 6200
½N+PK+Azospirillum 17700 8500 3700 5500
NPK+FYM+Zn 19400 9400 4100 5900
Forest litter burned+½ FYM 17600 8300 3700 5600
SEm± 164.1 160.4 67.7 54.1
CD (p=0.05) 481.6 470.5 198.6 158.7
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al., 2013; Gathala et al., 2007; Laxminarayana and Patiram, 
2006). Treatments receiving ½N from fertilizer and ½N from 
forest litter or FYM caused a significant increase of 16.0% 
and 5.1% humus C, respectively over NPK. The significant 
increase in humus C in integrated treatments combining 
inorganic fertilizers either with forest litter or with FYM may 
be because of the combine effect of the amount of the organic 
residues C added and its nutrient content, plant residue C return 
to the soil and efficiency of microbial population in utilizing 
added organic C. The fact that humus C accumulated in soil 
with time in all treatments where organic sources were added 
pointed out that the process of attaining equilibrium has set in 
the system. With the present rate of accumulation of humus C 
in soil over control, the soil under different treatments showing 
build up of humus C would take 3.5 (½N+PK+½N Forest litter) 
to 66.0 years (Forest litter burned+½ FYM) with an average 
of 23.2 years to reach its original C content (24000 mg kg -1) 
present before terracing.

The fulvic C in different treatments varied from 8200 to 10600 
mg kg-1 with an average of 8900 mg kg-1 (Table 1) and showed 
a significant increase in all the treatments except in ½N+PK, 
NPK, ½N+PK+Azospirillum and Forest litter burned+½ FYM 
over control. The fulvic C in NPK+FYM, NPK+FYM+Zn, 
NPK+Forest litter, ½N+PK+½N FYM and ½N+PK+½N Forest 
litter treatments increased significantly over NPK. The increase 
in fulvic C in NPK+FYM+Zn, NPK+FYM and NPK+Forest 
litter treatments over NPK was 10.6, 10.6 and 8.2% higher, 
respectively. The build up of fulvic C in ½N+PK+½N Forest 
litter and ½N+PK+½N FYM was 24.7 and 5.9%, respectively 
as compared with NPK. Gathala et al. (2007) also recorded a 
significant increase in fulvic C, humic C and humin C with the 
integrated use of FYM and chemical fertilizer. 

The humic C in the soils ranged from 3700 to 4400 mg kg-1 with 
an average of 3900 mg kg-1 (Table 1). The humic C showed a 
significant increase in ½N+PK+½N Forest litter, NPK+FYM, 
NPK+FYM+Zn, ½N+PK+½N FYM and NPK+Poultry 
litter treatments over control. The humic C in NPK+FYM, 
NPK+FYM+Zn, ½N+PK+½N FYM and ½N+PK+½N Forest 
litter was significantly higher than NPK. The increase in 
humic C over control in different treatments ranged from 0.0 
to 18.9% with an average of 5.9%. The build up of humic C in 
NPK+FYM+Zn and NPK+FYM treatments over NPK 7.9%. 
The significantly higher build up of humic in ½N+PK+½N 
Forest litter 15.8% higher over NPK.  

The humin C in the soils varied from 5500 to 6200 mg kg-1 with 
an average of 5700 mg kg-1 (Table 1) and showed a significant 
increase in NPK+FYM, NPK+FYM+Zn, ½N+PK+½N 
FYM and ½N+PK+½N Forest litter treatments as compared 
to control and NPK. The increase in humin C in different 
treatments over control varied from 0.0 to 12.3% with an 

average of 3.3%. The increase in humin C in NPK+FYM, 
NPK+FYM+Zn and ½N+PK+½N+Forest litter over NPK was 
5.5, 7.3 and 12.7%, respectively. 

On an average, fulvic C, humic C and humin C was 48.1, 21.1 
and 30.8% of humus C, respectively. The data established that 
fulvic C on an average, was the largest fraction of humus C 
in soil followed by humin C and humic C. These findings are 
in accordance with those reported by Chauhan and Humtsoe 
(2005). Accumulation of organic matter in soil is the result of 
the formation of biomass and their metabolites. The organic 
residues when added to soil are decomposed and utilized 
by soil microorganisms for energy and growth. Microbial 
population utilizes added organic C with an efficiency of about 
60% and thus 40% of added organic C becomes part of soil 
humus and its fractions resulting an increase in soil humus C 
and its fractions.

3.2. Humus N, fulvic N, humic N and humin N content in soil
The humus N varied from 1469.2 to 1537.4 mg kg-1 with an 
average of 1505.6 mg kg-1 (Table 2) and increased significantly 
in all the treatments except in ½N+PK, ½N+PK+Azospirillum 
and Forest litter burned+½ FYM over control (Table 2). 
The humus N in NPK+Poultry litter, NPK+FYM+Zn and 
NPK+FYM was significantly higher than NPK. The increase 
in humus N over control in different treatments varied from 
36.5 to 152.8 kg ha-1 with an average of 88.9 kg ha-1. After 
two years, the rate of build up of humus N in various nutrient 
management practices was estimated to be 18.3 to 76.4 kg N 
ha-1 yr-1 with an average of 44.5 kg N ha-1 yr-1. The significant 
increase in humus N content in NPK+Poultry litter, NPK+FYM 
and NPK+FYM+Zn treatments over NPK might be due to the 
variation in N content in these organic residues and its influence 
on the rate of decomposition and synthesis of microbial 
metabolites and their C:N ratio, combine effect of which would 
result variation in the cumulative build up of organic N in these 
treatments. Sihag et al. (2005) also found positive effect on 
the build up of organic N with the application of FYM along 
with inorganic fertilizers. 

The fulvic N content in the soil ranged from 840.5 to 926.5 
mg kg-1 with an average of 886.2 mg kg-1 (Table 2) and 
showed a significant increase in all the treatments except in 
Forest litter burned+½ FYM over control. The highest fulvic 
N was recorded in NPK+Poultry litter treatment. The fulvic 
N in NPK+Poultry litter, NPK+FYM and NPK+FYM+Zn 
showed a significant increase over NPK. Substituting ½N 
through FYM or poultry litter also brought about a significant 
increase in fulvic N over NPK. The increase in fulvic N in 
different treatments over control ranged from 2.8 to 10.2% 
with an average of 5.9%. The significant increase in fulvic 
N in NPK+FYM, NPK+FYM+Zn, NPK+Poultry litter, 
½N+PK+½N FYM and ½N+PK+½N Poultry litter over NPK 
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was 4.5, 4.3, 6.1, 3.1 and 2.9%, respectively. The fulvic N in 
different treatments constituted 57.2 to 60.3% of humus N 
content with an average of 58.8%. 

The humic N in the soil varied from 302.8 to 338.7 mg kg-1 

with an average of 318.5 mg kg-1 (Table 2) and showed a 
significant increase in all the treatments except in ½N+PK, 
½N+PK+Azospirillum, NPK, Forest litter burned+½ FYM 
and NPK+Forest litter over control. The highest humic N was 
recorded in ½N+PK+½N Forest litter treatment. The Humic 
N in NPK+FYM, NPK+FYM+Zn and ½N+PK+½N Forest 
litter increased significantly over NPK. The increase in humic 
N in different treatments over control varied from 0.0 to 11.6% 
with an average of 5.5%. The significant build up in humic N 
in NPK+FYM, NPK+FYM+Zn and ½N+PK+½N Forest litter 
over NPK was 7.1, 7.5 and 8.0%, respectively. The humic N 
in different treatments represented 20.4 to 22.5% of humus N 
content with an average of 21.2%. 

The humin N in the soil ranged from 278.1 to 325.3 mg kg-1 

with an average of 300.7 mg kg-1 (Table 2) and showed a 
significant decrease in all the treatments except in ½N+PK, 
NPK, NPK+Forest litter and Forest litter burned+½ FYM over 
control. The humin N in NPK+FYM, NPK+FYM+Zn and 
NPK+Poultry litter was significantly lower than NPK. The 
humin N in ½N+PK+½N FYM, ½N+PK+½N Poultry litter and 
½N+PK+½N Forest litter also showed a significant decrease 
over NPK. The decrease in humin N in different treatments 
over control ranged from 1 2.1 to 14.5% with an average of 
8.3%. The significant decrease in humin N in NPK+FYM, 
NPK+FYM+Zn and NPK+Poultry litter as compared with 
NPK was 9.7, 9.1 and 10.1%, respectively. The significant 
decrease in humin N in ½N+PK+½N FYM, ½N+PK+½N 
Poultry litter and ½N+PK+½N Forest litter over NPK was 

10.7, 8.8 and 12.1%, respectively. The humin N in different 
treatments constituted 18.4 to 22.1% of humus N with an 
average of 20.0%. 

On an average, fulvic N, humic N and humin N was 58.8, 
21.2 and 20.0% of humus N, respectively. These results are in 
conformity to the observations made by Belho and Chauhan 
(2013) who reported that on an average fulvic, humic and 
humin fractions constituted 57.2, 26.1 and 16.7% of humus 
N, respectively. 

3.3. Humus P, fulvic P, humic P and humin P content in soil
The humus P content in the soil varied from 126.9 to 152.3 
mg kg-1 with an average of 139.2 mg kg- (Table 3) and 
increased significantly in all the treatments except in ½N+PK 
and Forest litter burned+½ FYM over control. The highest 
humus P was recorded in NPK+Poultry litter followed by 
½N+PK+½N Poultry litter and the lowest in control. The 
humus P in NPK+FYM, NPK+Poultry litter, NPK+FYM+Zn 
and ½N+PK+½N Poultry litter showed a significant increase 
over NPK. The build up of humus P in different nutrient 
management practices over control ranged from 7.2 to 56.9 kg 
ha-1 with an average of 30.0 kg ha-1, respectively. Higher build 
up of humus P in NPK+Poultry litter, ½N+PK+½N Poultry 
litter, NPK+FYM and NPK+FYM+Zn over NPK could be due 
to higher levels of P added through poultry litter or FYM as 
well as variation in microbial activity and nature of microbial 
metabolites.

Among the fractions, fulvic P was the largest fraction of 
the humus P followed by humic P and humin P in all the 
treatments. The fulvic P content in the soil varied from 81.5 
to 101.3 mg kg-1 with an average of 91.1 mg kg-1 (Table 3) 
and showed a significant increase in all the treatments except 
in ½N+PK and Forest litter burned+½ FYM over control. 

Table 2: Effect of nutrient management practices on levels of humus N, fulvic N, humic N and humin N content in soils
Treatments Humus N (mg kg-1) Fulvic N (mg kg-1) Humic N (mg kg-1) Humin N (mg kg-1)
½N+PK 1469.2 840.5 303.4 325.3
NPK 1487.0 865.8 303.8 317.4
NPK+FYM 1503.5 873.6 313.6 316.3
½N+PK+½N FYM 1534.2 912.8 335.8 285.6
NPK+Poultry litter 1504.3 900.3 321.4 282.6
½N+PK+½N Poultry litter 1537.4 926.5 327.4 283.5
TNPK+Forest litter 1505.7 899.2 318.1 288.4
½N+PK+½N Forest litter 1509.1 876.2 314.4 318.5
½N+PK+Azospirillum 1506.3 889.5 338.7 278.1
NPK+FYM+Zn 1489.0 875.6 306.4 307.0
Forest litter burned+½ FYM 1535.8 911.3 337.1 287.4
Forest litter burned+½ FYM 1485.5 863.6 303.5 318.4
SEm± 7.15 8.27 4.82 5.22
CD (p=0.05) 20.98 24.25 14.13 15.30
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The highest fulvic P was recorded in NPK+Poultry litter 
followed by ½N+PK+½N Poultry litter and the lowest was 
recorded in control. The fulvic P in NPK+FYM, NPK+Poultry 
litter, NPK+FYM+Zn and ½N+PK+½N Poultry litter was 
significantly higher as compared to NPK. The build up in fulvic 
P in different treatments over control varied from 5.1 to 24.3% 
with an average of 12.8%. The significant build up in fulvic 
P in NPK+Poultry litter and ½N+PK+½N Poultry litter over 
NPK 13.1 and 8.6%, respectively. The increase in fulvic P in 
NPK+FYM and NPK+FYM+Zn as compared to NPK was 6.4 
and 7.1%, respectively. The fulvic P represented 64.2 to 66.6% 
of humus P with an average of 65.4%.

The humic P in the soil ranged from 25.0 to 33.6 mg kg-1 

with an average of 28.5 mg kg-1 in (Table 3) and showed a 
significant increase in all the treatments except in ½N+PK, 
NPK+Forest litter, ½N+PK+Azospirillum and Forest litter 
burned+½ FYM over control. The humic P in NPK+Poultry 
litter and ½N+PK+½N Poultry litter was significantly higher 
as compared to NPK. The increase in humic P in different 
treatments over control ranged from 3.2 to 34.4% with an 
average of 15.4%. The significant build up in humic P in 
NPK+Poultry litter and ½N+PK+½N Poultry litter over NPK 
was 19.6% and 12.8%, respectively. The humic P represented 
19.7 to 22.1% of humus P with an average of 20.5%.

The humin P in soil varied from 17.4 to 21.1 mg kg-1 with an 
average of 19.6 mg kg-1 (Table 3) and showed a significant 
decrease in NPK+Poultry litter and NPK+FYM+Zn over 
control. The humin P in NPK+Forest litter and ½N+PK+½N 
Forest litter was significantly higher than NPK. The increase 
in humin P in NPK+Forest litter and ½N+PK+½N Forest litter 
over NPK was 11.6%. The humin P represented 11.4 to 16.1% 
of humus P with an average of 14.1%. 

The variation in fulvic, humic and humin C, N and P content 
in different nutrient management practices may be ascribed to 
the variation in the quantity of C, N and P added and the nature 
of microbial metabolites accumulating in these fractions. The 
changes in C, N and P in fulvic, humic and humin fractions 
also pointed out that during microbial decomposition all the 
fractions of the humus may be synthesized and decomposed 
simultaneously.

3.4. C:N:P ratio of soil humus and its fractions

The C:N:P ratio of soil humus varied from 120.8:10.1:1 to 
151.2:10.7:1 with an average of 133.1:10.8:1 and the C:N:P 
ratio of fulvic acid varied from 87.9:9.1:1 to 116.4:9.8:1 with an 
average of 98.2:9.8:1 (Table 4). The C:N:P ratio of humic acid 
in different treatments ranged from 116.1:9.7:1 to 148.0:12.1:1 
with an average of 137.5:11.3:1. The C:N:P ratio of humin 
varied from 265.4:15.1:1 to 327.8:16.0:1 with an average of 
290.8:15.4:1 (Table 4). The average C:N:P ratio observed in 
this investigation compare well with the average C:N:P ratio 
of 100:10:1 suggested for the soils (Russell, 1973). Lower 
C:N:P ratio of soil humus means more N and P per unit of 
carbon as compared to wider C:N:P ratio. In all the treatments 
the C:N:P ratios recorded in fulvic acid were lowest and that 
of humin was highest among all the fractions of soil humus. 
Similar observations were made by Stewart et al. (1980), 
Chauhan and Humtsoe (2005) and Belho and Chauhan (2013). 
The lower C:N:P ratio of cultivated soil mainly are the results 
of loss of carbon from the soils under cultivation and also the 
accumulation of N and P. 

The variation in C:N:P ratio of soil humus as well as its 
fractions is the result of quantitative changes in the content of 
C, N and P of soil humus, fulvic and humic acid, and humin 
under different nutrient management practices. The microbial 

Table 3: Effect of nutrient management practices on levels of humus P, fulvic P, humic P and humin P content in soils
Treatments Humus P (mg kg-1) Fulvic P (mg kg-1) Humic P (mg kg-1) Humin P (mg kg-1)
½N+PK 126.9 81.5 25.0 20.4
NPK 133.3 85.8 26.8 20.7
NPK+FYM 136.6 89.6 28.1 18.9
½N+PK+½N FYM 143.2 95.3 29.4 18.5
NPK+Poultry litter 139.4 90.5 28.5 20.4
½N+PK+½N Poultry litter 152.3 101.3 33.6 17.4
TNPK+Forest litter 148.1 97.3 31.7 19.1
½N+PK+½N Forest litter 139.1 90.4 27.6 21.1
½N+PK+Azospirillum 140.2 91.1 28.0 21.1
NPK+FYM+Zn 136.2 88.5 27.2 20.5
Forest litter burned+½ FYM 144.5 96.0 30.5 18.0
Forest litter burned+½ FYM 130.1 85.7 25.8 18.7
SEm± 2.19 1.76 1.01 0.69
CD (p=0.05) 6.44 5.17 2.97 2.03

International Journal of Bio-resource and Stress Management 2015, 6(1):128-134

132



© 2015 PP House

population decomposing the residue would use N and P to 
build new protoplasm and these are obtained either from the 
residues themselves or from other sources added or present in 
soil. The quantitative and qualitative variations recorded in 
different treatments are treatment specific and are expected to 
have a bearing on the size of soil humus N and P pool. Large 
size humus N and P pool obviously means availability of N 
and P to plants on mineralization over a long period of time. 
This would have a favourable bearing on soil fertility status 
and its conservation. These variations are influenced by the 
relative amount of N and P present in the organic residues 
added and may have considerable effect on the status of N and 
P in the soil. The variation in C:N:P ratio among treatments 
suggested that different amount of organic C, N and P had 
accumulated in soil. These were influenced by the content of 
these elements in organic sources as well as their input. The 
implication of this is that the relative amount of C, N and P in 
organic sources would have considerable impact on the N and 
P status of the soil. The average C:N:P ratio of fulvic, humic 
and humin fractions were found to be 98.1:9.9:1, 138.0:11.4:1 
and 281.8:15.0:1, respectively. Chauhan and Humtsoe (2005) 
also reported 77.3:9.9:1, 123.9:13.3:1 and 254.6:14.0:1 as 
average C:N:P ratio of fulvic, humic and humin fractions, 
respectively. An in depth analysis of average C:N:P ratios 
established that 10 units of N in fulvic, humic and humin 
fractions on an average, accumulated with 99.1, 121.1 and 
187.9 units of C, respectively. One unit of P in these fractions 
on an average, accumulated with 98.1, 138.0 and 281.8 units 
of C, respectively. The data led to conclude that under different 
nutrient management practices, fulvic fraction was the largest 
repository of C, N and P in soil.

4. Conclusion 

The data led to conclude that large portion of humus N and P 
accumulated in fulvic fraction followed by humic and humin 

fractions. The fact that fulvic N and humic N increased in all 
the treatments where as humin N decreased suggested that 
the mineralization of humin N exceeded its synthesis. This 
however, was not true in case of humin P that showed variable 
trends in different treatments. The evidences pointed out that 
the amount of C, N, and P accumulating in soils were influenced 
by the nutrient management practices. 
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