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Summary
The Lumbajong block of Karbi Anglong district of Assam is characterized by undulating
topography comprising of hillocks and lowland paddy fields. Cultivation of rice in traditional
ways for years without adequate and balanced use of chemical fertilizers and with little or no
use of organic manure have caused severe fertility deterioration resulting in stagnating or
even declining  productivity of the paddy field soils. Spatial distributions for organic carbon,
available N, available P and available K were examined in the soil samples of selected rice
fields in 102 different locations covering six villages in the block to evaluate the fertility status
of the block. The study revealed that there is much variation in soil fertility status of soils
developed on various land forms in the area as the soils were having low to high in organic
carbon (0.42 to1.12 %), low to medium in available nitrogen (175.62 to 376 kg/ha) content; low
in available P (3.86 to 28.29 kg/ha) and low to high in available K (71.68 – 439.04 kg/ha)
contents. The soils of Lumbajong block were characterized as medium-medium-low-medium
(MMLM) category based on the nutrient index calculated with respect to organic carbon,
available N, available P and available K.
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higher crop production in Assam. Intensive agriculture
without adequate and balanced use of chemical
fertilizers, non-ecofriendly tillage practices and with
little or no use of organic manure caused severe
fertility deterioration of agricultural soils resulting in
stagnating or even declining of crop productivity (Barua
and Bora, 1975).

The term ‘paddy soil’ does not describe a specific
soil type but rather denotes soils in lowland rice production
systems with a prolonged period under submergence.
Wetland rice or paddy soils provide the staple diet for
nearly half the world’s population (Witt and Haefele,
2005). Therefore, monitoring of the fertility of the paddy
soils is of vital importance to sustain their productivity.

Sound knowledge about soil fertility status is very
much relevant for identifying constraint in crop husbandry
for attaining sustained productivity (Kumar et al., 2009).
Frequently, loss of productivity has been related to the
loss of soil organic matter (SOM) and stored nutrients
that result from cultivation (Juo and Manu, 1996).
Therefore, information for major nutrients including
micronutrients is essential to achieve balance nutrition
to overcome soil fertility problem and improve soil fertility
on a sustainable basis.

In order to compare the level of soil fertility of an
area with that of another it is necessary to obtain a single
value for each nutrient. Nutrient index (N.I) value is a
measure of nutrient supplying capacity of soil to plants
(Singh et al., 2016). The nutrient index approach
introduced by Parker et al. (1951) has been adopted
and modified by several researchers such as Vishwanath
Shetty et al. (2008); Pathak (2010); Sidharam et al.
(2017); Chase and Singh (2014) and Amara et al. (2017).
This index is used to evaluate the fertility status of soils
based on the samples in each of the three classes, i.e.,

low, medium and high.
The Lumbajong block of Karbi Anglong district of

Assam is characterized by undulating topography
comprising of hillocks and lowland paddy fields.
Stagnating or even declining productivity of the paddy
field soils of the block may be ascribed to cultivation of
rice in traditional ways for years without adequate and
balanced use of chemical fertilizers and with little or no
use of organic manure which have caused severe fertility
deterioration (Baruah et al., 2013). Therefore, an attempt
was made to evaluate the fertility of the rice soils through
nutrient indexing for organic carbon, available N,
available P and available K.

Resource  and  Research  Methods
Study area:

Karbi Anglong district is situated in the central part

of Assam between 25032’N to 26036’N latitudes and
92010’E to 93050’E longitude. The Lumbajong block of
Karbi Anglong district of Assam is under hill zone of
Assam and around forty per cent area of the block is
plain where winter paddy is the dominant crop. The
region witnesses typical sub-tropical monsoon climate
characterized by high relative humidity (73 to 84%)
throughout the year. The climate is mainly influenced by
south-west monsoon from Bay of Bengal. The overall
climate is characterized by hot and moist summer and
cool winter.

Soil sampling :
One hundred two representative sites from the

paddy fields in Lumbajong blocks of Karbi Anglong
district of Assam were selected for the characterization
of the soil. The paddy fields were characterized by

Table  A : Rating chart for soil test values and their nutrient indices 
Parameters Low Medium High 

Organic carbon (%) Below 0.5 0.5-0.75 Above 0.75 

Available N (kg/ha Below 272.0 272.0-544.0 Above 544.0 

Available P (kg/ha) Below 22.5 22.5-56.0 Above 56.0 

Available K (kg/ha) Below 136.0 136.0-336.0 Above 336.0 

 

Table  B : Nutrient index with range and remarks 
Nutrient index Range Remarks 

I Below 1.67 Low fertility status of the area 

II 1.67-2.33 Medium fertility status of the area 

III Above 2.33 High fertility status of the area 
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traditional rice cropping system with low-medium
productivity and unbalanced fertilizers use. Soil samples
from the surface soil to a depth of 0–15 cm were collected
from the paddy fields of six nos. of villages during
November 2016-17 (post-monsoon).

Soil analysis :
The soil samples were air dried ground and sieved

through 2mm sieve. The processed soil samples were
analyzed for basic soil parameters (pH, EC and OC)
and for macronutrients (N,P,K) by using standard
procedures (Jackson, 1973); Bray’s method (Bray and
Kurtz, 1945) and neutral normal ammonium acetate,
respectively.

Nutrient index
To evaluate the soil fertility status in Lumbajong

Block, nutrient index with respect to organic carbon,
available nitrogen, available phosphorus and available K
were calculated based on the specific rating chart (Table
A).  Interpretations of the different values of soil nutrient
index are given in Table B. The nutrient index in soil
was evaluated for the soil samples analyzed using the
following formula:

Nutrient index (N.I.) = (NL × 1 + NM × 2 + NH × 3) / NT

where, NL : Indicates number of samples falling in
low class of nutrient status NM : Indicates number of
samples falling in medium class of nutrient status NH :
Indicates number of samples falling in high class of
nutrient status NT : Indicates total number of samples

analysed for a given area.

Research  Findings  and  Discussion
The results obtained from the present investigation

as well as relevant discussion have been summarized
under following heads :

Organic carbon:
Soil organic carbon is widely regarded as the single

most important indicator of soil fertility and controls
erosion and runoff of the soil and water, besides it is a
major determinant of improved soil structure, moisture
content and general nutrient status of the soil. Organic
carbon content of the rice field soils of the study area
ranged from 0.42 to 1.12 per cent with an average value
of 0.58 (Table 1) and had maximum samples (82.35 %)
under medium category followed by high category
(14.7%) (Table 2). The medium to high status of organic
carbon in rice field soils may be attributed to single
cropping of rice with maximum period of fallow,
incorporation of left over stubbles and weed biomass,
which leads to maintenance of organic matter content.

Nutrient status :
Available nitrogen :

Nitrogen is commonly limiting nutrient for plant
growth in tropical soils and its availability is important to
soil fertility (Maithani et al., 1998). Available nitrogen
content  of the soils of the study area varied from 175.62
-376.00 kg ha-1 (Table 1) with an average value of 247.9

Table 1 : Chemical and fertility status of rice soils 
Parameters Range Mean +SD 

pH 4.7-6.9 5.33 + 0.360 

EC (dS m-1) 0.030 – 0.894 0.118 +0.096 

OC (%) 0.42 - 1.12 0.58 + 0.113 

Available N (kg ha-1) 175.62 - 376 247.19 + 32.130 

Available P2O5 (kg ha-1)  3.86 - 28.29 14.108 + 5.774 

Available K2O (kg ha-1) 71.68 - 439.04 173.58 + 71.91 

Table  2 : Nutrient index values and fertility rating for the samples of rice soil 
% of samples Fertility parameters 

Low Medium High 
Nutrient index Fertility rating 

OC 2.9 82.35 14.7 2.11 Medium fertility status of the area 

N 24 76 - 1.76 Medium fertility status of the area 

P 98 2 - 1.02 Low fertility status of the area 

K 17 73 10 1.62 Medium fertility status of the area 
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kg ha-1.
 
The available nitrogen content in the rice soils

was low to medium range where 76 per cent soil samples
were found in medium content of available nitrogen. As
the organic matter content in the study area was found
in medium range, the plant available nitrogen content in
soils was observed consequently low to medium (Singh
et al., 2018) The medium available nitrogen may be
attributed to the higher biological activity as rice is
cultivated as organic by default. Besides, low surface
run off was observed in these fields which restrict the
loss of mobile nitrogen.

Available phosphorus :
Available phosphorus (P

2
O

5
) content of soils varied

from 3.86-28.29 kg ha-1 (Table 1) which can be rated as
low. Considering 22.5 kg ha-1 as the critical limit for P

2
O

5
,

98 per cent samples were found deficient in phosphorus
(Table 2). Acidic soils fix P resulting in low available P.
Plant uptake, erosion, leaching and fixation can be
accounted for lower amount of P (Chase and Singh,
2014). The low content of available P in these soils might
be due to higher fixation of phosphorus by Fe2, Mn2+ and
Al3+ (Laskar et al., 1983).

Available potassium:
The status of K

2
O in soils was found to be medium

in range as it varied from 71.68 – 439.04 kg ha-1 (Table
1). Taking 136.0 kg ha-1 as the critical limit, only 17 per
cent samples were found deficient in available potassium
(Table 2). Adequate availability of K

2
O in these soils

may be attributed to presence of K-rich minerals like
mica, illite etc (Basumatary et al., 2014). But due to
high rain fall and growing of rice for years together
without addition of potassic fertilizers  has lead to draining
of K in certain areas of the block.

Nutrient index:
The nutrient index values in respect to organic

carbon, available N, available P and available K are 2.11,
1.76, 1.02 and 1.62, respectively (Table 2). Based on
the criteria given in Table B (Rammoorthy and Bajaj,
1969), the rice field soils of Lumbajong block were
categorized into medium-medium-low-medium (MMLM)
category based on OC, available N, available P and
available K concentrations, respectively.

Conclusion:
Majority of the soil samples appear to possess low

to medium available N, available P and available K except
organic carbon content where majority of samples fall
under medium to high. Considering the concept of nutrient
index value, the soil of investigated area were found
‘medium fertility status’ for organic carbon, available
nitrogen, available potassium and low with respect of
available phosphorus.

Soils with low to medium phosphorus content in the
study area can be supplemented by applying phosphorous
rich fertilizers as required by the crop. Long-term
continuous cultivation of paddy without application of any
external inputs may further degrade the fertility of these
agricultural fields. Therefore, judicious application of
organics and soil test based application of inorganic
fertilizers is of paramount importance to sustain the
productivity of these rice fields.
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