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Summary

A study under four different eco-systems (forest land, agricultural land, tea garden and fallow
land) was conducted under Terai situation of West Bengal to characterise the soils with
important physico-chemical properties and also to find out the available nutrient status in soils
with the increasing depth. It was observed that the available N-P-K of the soils and the
exchangeable (Ca*2 + Mg*?), electrical conductivity (EC), oxidisable organic carbon (OC) and
total C-H-N-S in soil significantly varied with the depth of soils in most of the cases. The soils
were acidic in reaction and non-saline in character. The available N-P-K and OC of soils of
forest, agricultural and tea-garden differed with the uncultivated fallow. The survey of the
regions showed that the buildup of nutrients (N-P-K, Ca*? + Mg*?) varied with the changing
ecosystems as reflected by the C/N, C/S and C/H ratio of the soils.
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Introduction

forms (agricultural land, tea gardens) may have effect

The Terai region of West Bengal is characterised
by biomass production, well supported complimentary
climatic factors, particularly high rainfall for luxuriant
vegetative growth and regeneration rate. Availability of
abundant phyto-biomass, both above and below ground
in the form of forests and other allied sources has made
the region a unique place in India. Since vegetation or
biomass is one of the most important sources to enrich
soil with organic matter, a general belief is that the soils
of Terai region will be very high in carbon content. Land
use / land cover change and type of land use practices
have considerable influences on changing the soil
properties. The conversion of natural forests to other

on changing the important nutrients (Ca*?, Mg*, N, P,
K, S) in soils and also the carbon stock of the region.
The change in soil organic carbon content from 36.02 g/
kg to 25.76 g/kg (1982-2003) on transformation of forest
to cultivated land (Jiang et al., 2006). The introduction
of cultivation and pasture in some forest ecosystems
resulted the changes in soil physico-chemical and
biological properties (Houghton and Skole, 1990). It was
observed that soils of the organically cultivated field
(OCF) had higher moisture, total organic carbon, nitrogen,
microbial biomass C and N, compared to fallow grassland
at the neighboring plot (Chandra et al., 2010). It was
also observed that the total phosphorus (P) in soil varied
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significantly under the food crop system and plantation
of tea (Tehienlkoua and Zech, 2003). It was reported
that soil properties are being influenced (Sidhu et al.,
2014,) by the management practices and change of
cropping pattern in the indo gangetic plain (IGP). Soil
organic carbon, total nitrogen, available nitrogen, soil
microbial biomass carbon and phosphorus increases with
time with the increase of plantation establishment (Wang
et al., 2011 and Zhu et al., 2010). Furthermore, studies
were taken to assess the impact of conversion of native
ecosystem into arable land on labile pool to assess the
role of soil as sink for carbon under different
management practices and land uses (Leite et al., 2003
and Verma et al., 2010). The influence of aggregation
of soils under different cropping system (Manna et al.,
2007 and Hati et al., 2007) and loss of carbon-rich macro-
aggregates due to cultivation (Hati et al., 2008) were
also observed.

Emission of carbon dioxide from soil is influenced
by oxidation of soil organic matter, root and microbial
respiration (Al-kaisi et al., 2008 and Sainju et al., 2008).
Reasonable amount of information on soil organic carbon
status and carbon stock has been generated for main
land India (Bhattacharyya et al., 2009). Based on these
background, the present study was conducted to assess
the changes in the physico-chemical properties of the
soils under different ecosystems.

Resource and Research Methods

Experimental sites and soil sampling :

Considering the different climatic conditions and land
use pattern under the Terai agro-ecosystems, the
selection of the sites for collecting soils was done on the
basis of different land use and land cover (e.g.
agricultural, fallow, tea garden and forest land) situations.
Field survey was conducted in identified agricultural and
fallow lands at Kharibari (Darjeeling district), Binnaguri,
Kumargram (Jalpaiguri district) and Balarampur (Cooch
Behar district) under the northern province of West
Bengal. The soils were collected in the year 2014 from
tea gardens of Darjeeling and Jalpaiguri districts and soils
from forest land cover were collected from Mahananda
Sanctuary, Gorumara National Park, Chilapata Forest
and Buxa Tiger Reserve Forest of West Bengal.

The soils were collected at four to five uniform spots
from each land use/land cover site at 0-20 cm, 20-40 cm
and 40-60 cm depths during 2014. At each site, three
sub-samples were drawn and pulled together to form

one composite soil sample. After removing all stubbles,
residues and unwanted substances, composite soil sample
collected from each site and depth were homogenized
and air dried at room temperature, ground in wooden
mortar, sieved through 2 mm sieve and preserved with
care in covered plastic containers for further analysis.

Physico-chemical analyses of soil :

The collected soil samples were processed to
determine the important physico-chemical properties by
the standard procedures. The pH, EC, CEC and
exchangeable (Ca*? + Mg*?) of soils were measured by
the method of Jackson (1973). The soil available nitrogen,
phosphorus and potassium were determined by the
methods of Subbiah and Asija (1956), Bray and Kurtz
(1945) and Hanway and Heidel (1952), respectively. The
oxidisable organic carbon was estimated following
Walkley and Black (1934). The total C,H,N,S of soils
were determined in the CHNS analyser (Elementar Vario
EL3).

Statistical analysis :

Least significant difference(LSD) and correlation
analysis were performed using SPSS software (version
6.0) to study the underlying relationships among different
soil properties.

Research Findings and Discussion

The results obtained from the present investigation
as well as relevant discussion have been summarized
under the following heads :

Characterization of soils under study :
Forest ecosystems :

The soils were collected from four sites (Gorumara,
Mahananda, Buxa and Chilapata) of the region. The
important soil properties of the samples from forest
ecosystems are given in Table 1. In all the sampling sites,
the soil was acidic in reaction (average pH 5.15). A
general trend of increasing the pH with the depth of the
soils was observed. The range of pH in soils varied from
4.77 t0 5.62. The ECs of the collected soils showed the
non-saline characteristics having an average of 0.05
dSmt. The (Ca*2 + Mg*?) content in soils was low in this
zone (average 3.48 meg/l) which indicated the acidic
nature of the soil. The oxidisable organic carbon (average
1.59 %) showed variation at different depths of soils.
The available nitrogen (kg ha) was high (238.34) in
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Gorumara forest and lowest in Chilapata forest (194.43)
at the surface soils (0-20 cm). Besides, significant
variations of CEC with soil depths was observed at
different sites of the forest ecosystems. The available
nitrogen (N) trend to decrease with the depth of the soil.
The lowest value of N (119.17 kg ha!) was at 40-60 cm
depth of soils under the Chilapata forest. The available
phosphorus under the forest ecosystem varied at
different locations under study. A general trend of
decreasing the available P with the depth of soil (except
at the Mahananda and Chilapata forest ecosystems) was
observed. The average Bray-extractable P was 86.09
kg hal. In the Chilapata forest ecosystem the
exchangeable (Ca* + Mg*) should have a positive
correlation with the available P in soil at different depths.

A general trend of lowering of K content with the soil
depths was observed under this ecosystem. The average
K content was 108.70 kg ha*. The maximum K content
was at soils of the Gorumara and minimum at the
Mahananda forest. The total (%) C-N-S decreased with
the increasing depths of the soil having the average
content (%) 2.07, 0.18 and 0.52, respectively. The total
H (%) in general decreased with the depth for the soils
of Mahananda, Buxa and Chilapata, while increased at
Gorumara soils. Comparatively a lower C/N was
observed in soil of Boxa than the others (Gorumara,
Mahananda and Chilapata) land situations.

Agricultural land :
The soils were collected from four locations

Table 1 : Important properties of soils under the forest ecosystem
rortsos (L) DB P O, G CeC o8 M M MY Tl el ol To o s o
2. a/l)  (meq/100g) (%) (kgha') (kgha') (kg ha) C (%) H (%) N (%) S (%)

Gorumara (S;) 0-20(D,) 5.13 0.10 5.40 26.37 251 23834 9293 20645 263 031 0.24 099 12.26 2.75 8.76
20-40(D;) 5.05 0.02 3.13 1540 2.07 20070 59.84 162.03 2.84 038 0.23 0.68 12.58 4.31 7.47
40-60(D;) 5.15 0.01 3.00 1820 238 16516 3959 12880 2.68 0.40 0.20 0.61 12.15 4.39 6.51

Mahananda (S;) 0-20 (D) 5.02 0.01 0.80 17.87 242 20070 87.32 76.53 298 0.27 025 0.44 12.05 7.80 11.08
20-40(D;) 5.23 0.04 1.00 17.87 151 163.07 55.68 3472 247 027 021 0.39 12.31 8.04 9.79
40-60(Ds) 5.62 0.05 1.53 7.43 0.72 14844 13125 3995 171 0.5 0.15 042 1154 541 12.32

Buxa (S1) 0-20(D.) 479 0.03 4.93 31.80 155 21325 2531 180.69 203 052 0.22 042 9.29 566 3.90
20-40(D;) 4.77 0.01 3.60 30.27 121 20070 2043 13888 162 050 0.17 0.30 9.69 834 3.27
40-60(D;) 4.88 0.10 3.20 29.90 114 19234 1428 12469 148 050 0.15 0.27 9.79 9.66 2.95

Chilapata (S;) 0-20(D,) 5.32 0.10 2.00 19.13 147 19443 156.02 101.17 183 032 0.16 0.62 11.49 4.67 597
20-40(D;) 5.36 0.06 2.47 1423 109 13798 16795 5787 137 026 0.12 0.61 12.08 4.06 542
40-60(Ds) 5.49 0.06 10.67 1480 096 119.17 18242 5264 118 025 0.10 044 11.35 3.66 4.79

Mean 515 0.05 3.48 2027 159 18119 86.09 108.70 2.07 0.34 0.18 0.52 11.38 5.73 6.85

Table 2 : Important properties of soils under the agro- ecosystem

Cultivated soils Depth pH EC Ca™Mg? CEC OC Avali\llable AvaiF!abIe Ava:lable Total Total Total Total ~\ ~s ¢/

(L2) (em)  (1:25) (dSm™) (meq/l) (meq/100g) (%) (kgha') (kgha') (kg ha') C (%) H (%) N (%) S (%)

Binnaguri (S;) 0-20(D:) 5.26 0.02 3.80 1557 116 20279  45.92 17435 139 0.25 0.16 0.69 870 2.05 5.66
20-40 (D;) 555 0.01 5.40 17.77 105 15262 3580 14112 124 022 014 0.72 8.60 1.71 562
40-60 (D;) 5.62 0.07 3.60 1557 0.78 14217  40.68 10341 098 0.16 0.13 0.74 7.96 1.39 6.34

Balarampur (S;) 0-20(D.) 7.35 0.02 5.13 33.47 091 14007 26.76 86.99 081 0.25 0.15 056 6.76 1.98 3.96
20-40(D;) 7.92 0.38 3.47 30.30 048 106.62  27.66 107.15 0.81 0.22 0.10 056 8.01 1.68 3.87
40-60 (D;) 8.06 0.03 5.60 2227 040 6272 24.95 8587 0.82 0.21 0.08 056 9.80 1.68 3.91

Kumargram (S;) 0-20(D.) 6.14 0.16 10.80 30.67 0.78 13380 23.86 137.01 092 0.23 0.13 0.33 7.19 2.90 4.09
20-40 (D;) 6.56  0.07 10.20 26.57 0.63 12544 2151 13365 0.76 0.22 0.11 0.30 7.18 2.68 3.50
40-60 (D;) 6.66 0.06 6.47 1750 044 8781 24.95 96.69 056 0.13 0.09 027 6.42 2.26 4.39

Kharibari (Sy) 0-20(D;) 5.18 0.19 3.53 3587 163 188.16 4231 25461 187 052 0.21 0.13 9.01 14.97 3.59
20-40 (D;) 5.18 0.37 2.87 33.73 153 186.07 3254 24005 193 055 0.20 0.15 9.62 15.02 3.55
40-60 (D;) 5.36 0.13 9.07 4350 133 14635 2495 250.13 170 0.55 0.17 0.13 9.92 15.00 3.11

Mean 6.24 0.13 5.83 26.90 0.93 13955  30.99 15092 115 0.29 0.14 043 8.26 5.28 4.30
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(Binnaguri, Balarampur, Kumargram and Kharibari)
under agricultural field, the properties of which are given
in Table 2. The soil samples collected from Binnaguri,
Kumargram and Kharibari were acidic, while the soils
of Balarampur were towards neutral. The average pH
was 6.24 for the soils of agricultural land and in general,
there was a trend of increasing pH with the soil depth.
The ECs of the soil samples showed the non-saline
character with an average value of 0.13 dSm™. The
exchangeable (Ca*? + Mg*?) of the soils of Balarampur
and Kumargram were relatively higher than the soils of
Binnaguri and Kharibari. The variation may be due to
the acidic reaction of the soils and indiscriminate
application of liming materials in the field. The oxidisable
organic carbon generally decrease with the depth of the

soils, being the average of 0.93 per cent. The available
nitrogen in soils (0-20 cm depth) was in the order
Binnaguri > Kharibari > Balarampur > Kumargram and
the content tends to decrease with the increasing depth
of the soil. The significant variation of the available P
with the depth of the soil was observed. The mean P
content of 30.99 kg ha! of the soils might be due to the
fixation of the phosphate under the acidic condition of
the soils. The mean exchangeable K was 150.92 kg ha
Lin the agricultural field. The exchangeable K in
Kharibari soil was highest followed by Binnaguri,
Kumargram and Balarampur soils. The exchangeable
K decreased with the depth of the soils collected from
Binnaguri and Kumargram. In most of the soils, the total
C-H-N-S decreased in the sub-surface layers with an

Table 3 : Important properties of soils under the fallow land situation
Fallow land Depth (cm) ;.)H ECrl Ca*’+Mg* ((r:nEeg/ oc Avali\llable AvaiF!abIe Available o0 Total Total Total CIN C/S CH
(Ls) (1:2.5) (dSm~)  (meqg/l) 100g) (%) (kgha') (kgha') (kg ha’) C (%) H (%) N (%) S (%)
Binnaguri (S3) 0-20 (D) 478  0.06 2.00 20.23 156 175.62 74.67 113.87 2.00 030 020 0.75 9.71 2.62 6.42
20-40 (D) 5.10 0.08 1.40 18.43 1.04 163.07 67.98 85.12 135 0.24 014 0.74 9.43 1.87 564
40-60 (D;) 499 0.01 2.47 19.43 111 163.07 101.60 82.88 132 0.22 0.14 0.64 9.45 2.26 5.95
Balarampur (S;) 0-20 (D;) 6.76  0.52 10.20 2417 072 119.17 37.60 27552 077 020 0.11 051 6.75 1.63 3.89
20-40 (D) 6.77 0.02 5.80 21.33 040 7526 72.14 258.72 0.46 0.12 0.08 055 5.60 0.90 3.62
40-60 (D;) 6.99 0.02 7.60 2260 028 56.45 101.97 21952 033 0.12 0.08 0.52 4.19 0.76 2.82
Kumargram (S;) 0-20 (D)  6.07  0.07 6.20 713 051 12335 49.18 12581 0.65 0.08 010 0.26 6.51 2.74 9.23
20-40 (D,) 6.18 0.06 9.47 16.40 0.44 108.71 41.04 137.76 051 0.07 010 0.29 512 1.76 7.76
40-60 (D;) 6.21  0.06 6.73 16.93 0.52 140.07 34.17 14859 0.65 0.11 013 0.29 519 2.42 584
Kharibari (S3)  0-20 (D)  5.17  0.93 3.53 23.30 205 313.60 56.23 14933 2.68 054 030 0.32 890 8.97 4.98
20-40 (D) 4.84 0.21 2.87 19.47 172 21325 47.37 122.08 211 046 023 0.12 9.43 9.35 4.63
40-60 (D;) 4.97 0.8 9.07 31.30 156 198.61 45.02 22661 180 044 020 0.14 9.01 10.26 4.14
Mean 574 0.19 5.61 20.06  0.99 154.19 60.75 16215 122 024 015 0.43 7.44 3.80 541
Table 4 : Important properties of soils under tt]e teagardens
Tea gardens (L) ?gr%h (1[:)2H.5) (dgri'l) C?m;m? (me((;EL((:)Og) 8/00) " Yﬁ;'?f;'f) 4 Efélﬁglf) ‘< \(f;;l?g'?) cT(Z};;I) J%ZI) J(ZEZI) S (()fE/?JI) C/N CIs CH
Moraghat (S,) 0-20 (D;) 4.26 0.48 2.73 28.13 190 225.79 241.90 21429 240 035 024 0.70 9.98 3.57 6.84
20-40 (D,) 4.57 0.01 3.13 2740 135 177.71 46.46 137.39 166 032 0.16 0.63 10.37 2.97 5.18
40-60 (D;) 4.59 0.01 3.07 2467 122 175.62 4231 13589 148 0.28 0.14 0.57 10.38 2.88 5.19
Ellenbari (Ss) 0-20 (D;) 4.35 0.02 1.47 21.03 159 175.62 301.56 119.47 175 0.19 0.19 049 957 4.479.52
20-40 (D,) 4.56 0.02 1.40 16.33 126 175.62 120.77 10491 217 026 0.20 0.47 10.65 5.20 8.50
40-60 (D;) 4.73 0.01 1.40 1273 119 19443 68.34 116.11 142 0.18 0.14 0.41 10.12 4.02 7.85
Nimti (Sq) 0-20 (D;) 4.32 044 3.87 3790 1.78 236.25 30.55 501.01 227 044 0.22 0.27 10.28 6.23 5.16
20-40 (D) 5.35 0.09 213 3750 127 175.62 18.26 32965 153 042 0.15 0.30 10.10 5.50 3.65
40-60 (D;) 5.39 0.01 3.40 3293 127 17353 18.62 25573 157 041 0.14 0.33 11.355.69 3.86
Kumargram (Sq) 0-20 (D;) 5.03 0.15 7.80 2213 085 133.80 52.43 18592 0.99 0.16 0.15 0.25 6.78 4.05 6.52
20-40 (D,) 5.18 0.08 5.80 26.40 0.78 148.44 27.84 18293 091 0.17 0.13 0.27 7.03 3.795.44
40-60 (D;) 5.03 0.07 7.20 26.10 0.49 146.35 18.98 11499 055 0.15 0.10 0.25 5.30 2.30 3.55
Mean 478 0.12 3.62 26.10 125 178.23 82.34 199.86 156 0.28 0.16 0.41 9.33 4.22 5.94
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average distribution (%) of C-H-N-S as 1.15 - 0.29 —
0.14 —0.43, respectively. The C/N was found in the order
as Kharibari > Binnaguri > Kumargram > Kumargram.
The average C/N of the agricultural field was 8.26.

Tea garden :
The soils were collected from tea gardens of
Moraghat, Ellenbari, Nimti and Kumargram areas and

their important properties are shown in Table 4. The soils
were acidic with an average pH of 4.78 and ECs of 0.12
dSm?. The exchangeable (Ca*2 + Mg*?) in soils of
Kumargram was relatively higher than Moraghat,
Ellenbari and Nimti soils. The variation may be due to
the lowering of the soil pH and improper application of
liming materials in the field (Ray and Mukhopadhyay,
2012). Ageneral trend of decrease of the organic carbon

Table 5 : Interactions among soil properties and different ecosystems

pH ECrl Ca**+Mg* CEC ocC Availab!le Availab!le Availablf Total Total Total Total .\ (s c/u

(1:25) (dSm™) (meg/l) (meg/100g) (%) N(kgha™) P(kgha™) K(kgha”) C (%) H(%) N (%) S (%)
Land (L)
L, 5.15 0.0485 3.48 20.27 159  181.19 86.09 10870 2.09 0.340 0.180 0.520 11.38 573 6.85
L, 6.24 0.1254 5.70 26.90 093 13955 30.99 150.92 117 0290 0.140 0430 826 528 4.30
Ls 5.74 0.1863 5.61 20.06 099 154.19 60.75 236.82 122 0.240 0.150 0.430 7.44 3.80 541
L, 478 0.1167 3.62 26.11 125 178.23 82.34 19986 156 0.280 0.160 0410 9.33 422 594
LSD (P=0.05) 0.022 0.0006  0.129 0.067  0.003 2718 0.390 0.814  0.022 0.009 0.004 0.078 0.194 1.188 0.357
Sites (S)
S: 500 0.0744 3.26 20.60 151  181.89 74.14 14047 182 0290 0.180 0.710 10.13 2.73 6.30
S, 6.11 0.0960 378 20.62 099 13485 88.00 16445 141 0200 0.150 0490 895 3.63 6.76
Ss 561 0.0955 5.92 26.29 096 159.24 26.85 19252 122 0300 0.140 0.300 8.18 4.66 4.80
S, 5.18 0.2110 5.44 25.83 129 17718 71.17 19886 159 0360 0.170 0.290 9.16 8.01 4.64
LSD (P=0.05) 0.022 0.0006  0.129 0.067  0.003 2718 0.390 0.814  0.022 0.009 0.004 0.078 0.194 1.188 0.357
Depths (D)
D, 531 0.2055 4.85 24.67 146  188.42 84.03 22344 177 0.310 0.190 0.480 9.01 4.82 6.22
D, 551 0.0966 411 23.09 111  156.93 53.96 155.38 150 0.290 0.150 0.440 9.22 4.83 543
D; 561 0.0557 4.85 22.24 099 14452 57.13 14341 127 0270 0.130 0410 9.07 463 5.22
LSD (P=0.05) 0.020 0.0005  0.112 0.059  0.003 2.356 0.337 0.705  0.020 0.008 0.004 NS 0.168 1.031 NS
LxS
LSD (P=0.05) 0.048 0.0010  0.258 0.135  0.006 5.439 0.781 1.629  0.045 0.018 0.008 0.157 0.387 2.378 0.716
LxD
LSD (P=0.05) 0.042 0.0010  0.222 0.115  0.003  4.709 0.677 1410 0.039 0.016 0.007 NS 0.334 NS 0.621
SxD
LSD (P=0.05) 0.042 0.0010  0.222 0.115  0.003  4.709 0.677 1410 0.039 0.016 0.007 NS 0.334 NS NS
LxSxD
LSD (P=0.05) 0.081 0.0019  0.444 0.230  0.008 9.418 1.353 2819  0.079 0.031 0.015 NS 0671 NS 1.238
NS=Non-significant
Table 6 : Correlation co—efficients among different soil properties and nutrient pools
Soil properties pH EC Organic C (Ca™ + Mg™) CEC
Available N 0.733” 0.419™ 0.809™ 04327 0.201"
Available P 0292 0.001 0.216™ -0.253" 0.3427
Available K -0.001 0.696™ 0.144 0.199" 0.439™
Total C 06397 0.217" 0.948™ 05777 0.085
Total N 0.630" 0.400™ 0.8917 -0.4427 0.191"
Total S 0.017 -0.149 0.136 -0.2307 -0.263"
C:N -0.493™ -0.073 0.705™ -0.607" -0.044
c:S 03347 0.238™ 0.399™ -0.166" 0.400™
C:H -0.281" 0.178" 0.285™ -0.388"™ 0.617"

*and ** indicate significance of values at P=0.05 and P=0.01, respectively
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with the depth of soils was observed. The available
nitrogen, phosphorus and K also varied with the depth of
the soils with an average value of 178.23, 82.34 and
199.86 kg ha?, respectively. The total C-H-N-S also
varied with the soil depth in this region. The average C/
N of the tea garden soils was 9.33.

Fallow land :

The soils were collected from the uncultivated fallow
land of Binnaguri, Balarampur, Kumargram and Kharibari
sites and were characterised with important soil properties
(Table 3). All the soils were acidic in reaction (average
pH 5.74) and ECs as 0.19 dSm™. A general trend of
increasing the (Ca*? + Mg*?) content was observed with
the soil depth having an average of 5.61 meg/l. This may
be due to the sub-surface deposition of (Ca*? + Mg*?)
with leaching water. The average organic carbon content
(0.99 %) was observed in this region while the mean
available N-P-K (kg hat) were 154.19, 60.75 and 162.15
kg ha'?, respectively in soils (Table 3). The total available
C-H-N-S (%) in soils were 1.22, 0.24, 0.15 and 0.42,
respectively. The variation of C/N with the soil depth
was observed with an average of 7.44 in soils under the
fallow land situation.

While comparing the CEC of the soils in all the
ecosystems (Table 1 to Table 4), it was observed that
the CEC of soils of Agriculture> Tea garden> Forest>
Fallow. This may be due to the difference in the degree
of input of nutrients under different ecosystems.

The available N and P content (Fig. 1) in forest
land, fallow land and tea garden soils were quite
comparable than under agricultural land. The available
K content in soils was found to be in the order as fallow
land > tea garden > agriculture land > forest land.

250.0

200.0

\ AP
1500 //

100.0

50.0 \'//.

0.0

(kg ha!)

Forest land ~ Agriculture Fallow land

land

Tea garden

Fig. 1: Change in available N-P-K (kg/ha) with different

ecosystems

A significant positive interaction among the
different ecosystems and soil properties (Table 5) was
observed, although, the total S and C/H were statistically
at par with the soil depths and locations under different
ecosystems. This might be due to the insufficient use
of sulphur aided nutrients into the soils of these
ecosystems.

From the correlation study(Table 6), it was
observed that soil pH had a significant negative
correlation with available N, available P, total carbon,
C:N,C:SandC:H. The EC of soil had a positive
correlation with available N, available K and negative
with C : H. The oxidisable organic C had a significant
positive correlation with available N, available P, total
C,totalN,C:N,C:SandC:H. The (Ca+ Mg*?) of
the soil had a significant negative correlation with
available N, available P, total C, total N, total S, C : N,
C : S, C: H and positive with available K . The
significant negative correlation between CEC and
available P, total S, C : H and positive correlation
between available N and available K, total Nand C : S
was observed.

Conclusion :

From the study, it was observed that land use and
management practices had a significant role to play on
changing the available N, P and K status and also the
(Ca2+ Mg*) and organic carbon content in soils. The
properties of the soils under the fallow land varied
significantly with the other ecosystems (tea garden,
agriculture and forest). The comparison of the status of
the physico-chemical properties at different ecosystems
emphasizes the need for proper management of the soils
to refrain from soil erosion, reduction in soil fertility and
land degradation.
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