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ABSTRACT

Soils with same characters and physiography and under the
same  agro-climatic condition, when put to varying agricultural fand use
ie., under different trees species/plantation, field crops. horticultural
crops efc. along with varying management practices, there would be
continuous addition ol varying quantum of organic materials in soil, in
the form of litter, twigs, stem, flowers, fruils and roots efc. which on
decomposition or mineralization and subsequent plant uptake would
ultimately exhibit varving status of soil organic carbon, nutrients status.

soil physical and physico-chemical properties, especially in surface soil.

Keeping the above points in view an investigation was carried out with
objectives to study organic carbon, available nutrients and physical
propertics in soils ol Navsari Agricultural University. campus as

influenced by varying cxisting agricultural land use and manageément.

Ten difterent land use systems namely 1) Oil palm plantation 2) Sapota
plantation 3) Mango plantation 4} Sﬁugﬁruane crop 5) Rice crop 6) Pulses

and oilseed crops 7) Banana plantation 8) Vegetable crops 9) Floriculture



crops and [0) Barren fand were identified in the NAU campus and taken

under study. Hundred surface soil samples, of which ten from each land

use systems were collected and subjected to laboratory analysis for
organic carbon, available major (N, P>Os, K,0), secondary (S) and micro
nutrients (Zn. Fe, Mn and ('u) as well as physical properties {bulk density
and water stable aggregates (WSA) of size > 0.5 mm] ol the soils. The
correlation coefficients of organic carbon with other soil parameters were

worked out for all categories of land uscs.

The results revealed that organic carbon under different land
uses varicd from 2.4 10 9.7 g kg ™' and showed the following descending
order: Oil palm > mango > sapota > sugarcane > pulses & oil seeds >
banana > rice > vegetables > floriculture > barren land. “Tree/plantation
land use group (01l palm, sapota, mango)” showed higher soil organic
carbon as compared to those under ““Agricultural land use group
(sugarcane, rice, pulses & oilseed)”, “Horticultural land use group
(banana, floriculture, vepetables)” and "Barren land”. Soil EC,5 under
different land use systems varied from (.27 10 0.52 dS m™' and was below
problematic limit. Soil pH,sunder different land use systems varied {rom
5.82 10 8.00 with no appreciable difference amongst land uses, except for
rice which showed acidic (pH. 5.82) soil reaction. Sapota sotl was

moderately alkaline and others were more or less, normal in soil reaction.

Pulses and oil seceds land use system recorded higher
available soil nitrogen (494 kg ha') as compared to other land use
systems of which three medium, two marginally medium. one low to
marginally medium, onc highly medium and three were showed low
status of available nitrogen, and followed descending order as: Pulses and
oil seeds > oil palm > mango > éﬁpt}ia > sugarcane > banana > rice>

floriculture > barren > vegetables. Available soil phosphorus varying



widely from 33.29 (o 60.30 kg ha™ exhibited medium to high status under
varying land use systems, which maintained the following order:
Sugarcane > oil palm > mango > sapota > pulses and oilsceds >
vegetables > banana > floriculture > rice > barren. Soil potassium in
different land use systems varying from 143.2 to 421.3 kg K,;0 ha 4
depicted marginally mcedium to high status. Except rice soil which
showed 143.2 K,O kg ha”', all other land use systems showed high
available potassium status. Available sulphur varying from 15.03 to 23.25
mg kg' showed medium to high status in varying land uses which
showed the following order : Banana > sapota > pulses and oil seeds >

mango > oil palm > barren > rice > vegetables > sugarcane > {loriculture.

Available zinc ranged widely from 0.21 to 0.63 mg kg
showing deficient status in most soils, except rice and oil palm soil.
Available iron ranged from 4.19 to 20.48 mg kg, exhibiting its low to
high available status with the highest and the lowest value being
associated with rice soil and vegetable soil respectively. Available
manganese showed wide variation in available status (low to high) having
range from 4.95 to 19.24 mg kg™, with the highest and the lowest value
being associated with rice and sapota 50il respectively. The mean
available copper under varying land use systems varied from 0.11 to 0.28
mg kg indicating deficient to marginal status. Oil palm. sapota, mango.
sugarcane and rice land use systems, exhibited marginal level of copper,
while in rest of the systems the same were deficient.

Bulk density of soils under different land uses varied from
1.45 to 1.83 Mg m™ and was of following descending order with respect
to land uses: Barren > floriculture > vegetable > rice > banana > pulses

and oilseed > sugarcane > oil paim > sapota > mango. Water stable

aggregates of size > 0.9mm (macro aggregates) varied {rom 24.19 to




66.53 per cent, the highest and the lowest values being associated with
sapota and rice land usc system respectively. Land uses with respect to
water stable macro aggregates were: Sapota > mango > oil palm > puises
and oilseeds > sugarcane > banana > vegetables > flonculture > barren >

rice.

Amongst difterent correlations between organic carbon and
other soil parameters, some important and significant or highly significant
correlations of organic carbon were observed with bulk density, available

nitrogen, sulphur and water stable aggregates.

The overall results suggested that no land should be kept
barren and efforts should be made for improving soil organic carbon in
the systems having low status. For soils baving low to marginally
medium status of available nitrogen, phosphorus and potassium, proper
care should be taken for their management. Corrective measures inclusive
of organic manure application should be adopted to ovoid Zn, Fe, Mn and
Cu deficiency in the soitl systems having their low/deficient status.
Addition of organic manure/ matter is essential to maintain soil bulk
density at optimum level and excessive cultivation practices may be

avoided to maintain higher per cent of WSA.
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SYMBOLS AND ABBREVIATIONS USED

e

% = Per cent
@ = At the rate of
> = Greater than
AES = Agro ecological situation
B.D = Bulk density
cm = Centimeter (s)
Cu = Copper
dsm”' = Deci Siemens per meter
DTPA = Diethylene Triamine Penta Acetic Acid
EC,s = Electrical conductivity of 1:2.5 soil | water ratio
etal. = Andothers
elc. = et cetera (and so on)
Fe = lron
Fig. = Figure
gkg' = Gram per kilogram
ha = Hectare (s)
L.e. = id est (That is)
K = Potassium
K,O = Potash
kgha' = Kilogram per hectare
LU = Land Use
m = Meter (s)
m? = Meter square ()
mg = Milligram
mgkg' = Miligram per Kilogram
Mn = Manganese
N = Nitrogen
NAU = Navsari Agriculture University
0.C = Qrganic carbon
P = Phosphorus
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H

)

Phosphoric acid

pH of 1:2.5 soil : water ratio
Correlation coefficient
Sulphur

Videlicet (Namely)

Water stable aggregates
Zinc
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I. INTRODUCTION

In the whole universe, s0il is the largest store house of food and
minerals for organisms and plants. Soil, to different class or discipline of
people means different things. The soil scientists perceive soil as
unconsolidated mineral matter on the surface of the earth that has been
subjected to and influenced by genetic and environmental factors such as
climate, vegetation, topography and land use pattern acting over a period of
time and producing product soil that differs from the material from which it

was derived.

Plant growth under field condition 1s one of the most complex
physical, chemical and biological systems known to man. In the 21* century
agriculture needs to be practiced under quite different ecological, technical and
socio-economi¢ conditions than in the decades before. There is not only
increasing competition for the space for food production through an
exponential growth of population in urban and sub-urban areas but also severe
competition between food production on one side and decrease in land surface
for agricultural production at another side. Plant growth on soil depends on
many factors viz., soil organic matter, major, secondary and micronutrients in
soil and state ol soil conditions such as, soil-pH, soil-EC and moisture content
etc. The ability of soil to supply nutrients in available form varies with the

change in soil properties and status of soil conditions.

Carbon stock, especially soil organic carbon (SOC) is a good
indicator of s«il productivity potential. It affects physical, chemical and
biological properties of the soil and plays a crucial role in sustaining soil
quality, agricultural production and environmental quality (Zhang et al., 2003

and Andrews ¢f al., 2004). Amongst different soil order, Histosols contain
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maximum and Vertisols contain minimum carbon. Soil organic carbon is very
stable but is very reactive and a large quantity can be lost through changes in
agricultural land use particularly from ploughing, erosion, fallowing,
deforestation as well as different management practices (Yang et al., 2003).
This means that in the future, food production will continue to occur on

increasingly reduced areas which will further deteriorate the soil health.

Organic materials and their humic decomposition products have
large bearing on the nutrient content of soil. So, in order to maintain soil health
and at the same time to increase food production, different land use systems
like, agriculture, agro-horti-silvi-pastural, forestry, livestock based system,
natural fallow and shifting cultivation have been recommended for

implementation as would help to increase or sustain physical properties and

nutrient status of the soil on sustainable basis.

Continuous heavy depletion of nutrients from soil by crop without
much replenishment might sooner or later result in exhaustion of reserve of
these nutrients to deficiency level and as a result proper monitoring and
replenishment of those would be needed to have required nutrients- pool in soil

system. So, for getting sustainable higher food production in less area and

without deteriorating the soil health, we have to use different land use planning

and cropping pitttern.

Amongst soil physical properties, water stable aggregate, bulk
density and hydraulic conductivity are some major parameters. Soil aggregate
stability as a key indicator of soil structure is a product of interaction between
soil environment, management practices and land use patterns (Zhang et al.,

2008). Soil structure problems in different region of India are associated with

texture, topography and rainfall.
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There is always an improvement in the organic matter of soil due
to tree association of different specics. However, when same soils, (with same
texture and topography) under the same agro-climatic situation are put to
varying agricultural land use i.e, under specific plant or tree species, field
crops (cereals, oilseed, pulses, vegetable and flower vegetation cover, fallow
or barren efc.) and varying management practices (like, tillage operation,
irrigation, mulching, inputs efc.) would continuously lead to add in soil
varying quantum of organic material, in the form of litter, twigs, stem, flowers,
fruits, roots efc. which on decomposition or mineralization and subsequent
plant uptake would ultimately exhibit varying status of soil organic carbon,

nutrients status, soil physical and physico-chemical properties.

Soils of Navsari Agricultural University campus comes under
Jalalpur, Eru and Bodali series, having great group Chromustert, sub-order
Ustert and order Vertisol as per the USDA soil classification
(7" approximation). As the soils of the entire campus comes under same
classification and situated at the same agro-ecological zone (Heavy rainfall
agro ecological zone-I), but differ in land use practices, it is quite likely that
soils of NAU, campus under different existing agricultural land use and
management, will exhibit varying status of organic carbon, nutrients status and

physical properties.

Thus, it is highly essential to understand the effects of varying
existing agricultural land use and management practices in soils of Navsar:
campus on the organic carbon content, nutrient status and physical properties
in order to come out with some suggestions for improvement of SOC, nutrient
status as well as physical properties of soils of NAU, campus and also for

sustaining /improving crop yield.

3
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The work relating to above aspect on the soils of Navsari
Agricultural University campus is not available and hence, the present
investigation “Organic carbon, nutrient status and physical properties as
influenced by varying existing agricultural land use and management of soils

in Navsari Campus ” was carried out with following objectives:-

L. To determine soil-pH, soil-EC, organic carbon, major, secondary
(sulphur) and micronutrient status as well as BD and WSA under
different existing agricultural land use and management practices of

soils in Navsari Agricultural University, Navsari campus.

[1. To find out the influence of different existing agricultural land use and
management on organic carbon, nutritional status and physical

properties of soils in Navsari Agricultural University, Navsari campus.

I[II. To work out correlation between organic carbon and other soil

parameters under study.

1
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Il. REVIEW OF LITERATURE

Soil organic carbon, nutrient status, and physical properties
mainly depends on response of soil to different land use system and
management practices over a period of time which may often modify the
above soil properties. Several scientists and researchers from India and abroad
have worked on the effect of varying land uses and management on soil
physical and chemical properties. However, the domain of their research works
mainly confined to either agricultural (cultivated land) land use or horticultural
land use or forest land use or shifting cultivation or pasture land use or agro-
forestry or barren/wasteland or specific crop based system or comparison of
these land uses in respect to physical and chemical characteristics of soils,
Though, literatures on the comparison of influence of varying plants/crops

within the same land use system (agricultural or horticultural or pasture or

forestry or wasteland) are very scanty, some relevant works done in India anc

abroad on the effect of various major land use systems (stated above) on sol
physical and chemical properties are narrated here in brief under the following

heads.

2.1  Effect of various land use system on soil organic carbon and

physico-chemical properties of soil
2.2 Effect of various land use system on available nutrients of soil
2.3 Effect of various land use system on physical properties of soil

2.4  Correlation of soil organic carbon with other soil parameter under

different land use system
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2.1 Effect of various land use system on soil organic carbon and

physico- chemical properties of soil
2.1.1 Organic carbon

Singhal and Panwar (1991) in a study, of cropping pattern of
poplar based Agroforestry system in North-Western (U.P), compared physico-
chemical characteristics of the soil under agro-forestry and under agriculture
land use system after a period of six years. They concluded that organic carbon

were higher in agroforsetry plot while pH of the soil was lower as compared to

agricultural plot.

Das et al. (1997) reported the effect of major land use on
characteristics for Alfisols of Meghalaya. They showed that soil organic

carbon content was higher under dairy farming (1.63 %) than horticulture and

agro-forestry land use system.

Sharma and Bali (2000) studied the effect of different cropping
systems on physico-chemical properties and soil fertility at Regional
Agricultural Research Station, Shere-e-Kashmir University of Agricultural
Science and Technology (J&K) and reported that soils under rice based system

as compared to uncultivated soil contained higher amount of organic carbon.

An investigation was taken at ICAR Research complex for NEH
Region, Lembucherra, Tripura concluded that shifting cultivation caused
striking decrease in soil organic carbon leading to tangible decline in soil

fertility over a period of three years. (Datta et al., 2001)

Osman et al. (2001) studied the effect of some forest tree species

on soil properties in Chittagong University Campus, Bangladesh and found

6
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that soil under plantation had significantly higher organic carbon than adjacent
unplanted plots.

An investigation was planned by Sharma (2001) on soil erosion
behavior under different land uses in a watershed at University of Horticulture
and Forestry, Solan (HP) and found that organic carbon content in soils under

forest land was higher (3.01 %) as compared to those of cultivated land

(1.30%) and grass land (1.05 %).

A study on changes in some soil properties under litchi and
mango plantation was carried out by Aggarwal er al. (2005) at Punjab
Agricultural University, Ludhiana and revealed that soil organic carbon were

significantly higher under mango land use than under litchi land use system.

Kumar et al. (2006) studied the effect of land uses on relationship
between organic carbon and available nutrients in dry temperate zone of
Himachal Pradesh, at CSK, Himachal Pradesh Krishi Vishvavidyalaya,
Palampur. They observed the highest average value of organic carbon
(204 g kg') under forest land followed by wasteland (19.2 g keg") and

minimum (12.3 g kg ') under agriculture land.

An investigation was laid out by Pal and Shurpali (2006) on
variation in soil organic carbon as influenced by climate under different
cropping systems in India at Cropping Systems Research, Modipuram, Meerut,
Uttar Pradesh and revealed that rice-fallow system had the highest mean SOC
content (8.7 g kg *') followed by rice-rice, maize-wheat, rice-pulse, soybean

based, rice-wheat and pearl millet based system.
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At Division of NRM and FS, Vivekananda Parvatiya Krishi
Anusandhan Sansthan (ICAR), Almora, Singh et al. (2006) studied different
parameters of soils under different vegetation in Uttaranchal Hills, and
reported that average organic carbon of oak, pine, deoder mixed, orchard and

agriculture field soil were 4.63, 1.96, 4.32, 2.82 and 1.35 per cent,

respectively.

Zhang et al. (2006) studied the effects of agriculture land use and
management practices on soil organic carbon (SOC) in Yanhuai Basin, at
Research Center for Eco-Environmental sciences, Chinese Academy of
Sciences, Beijing (China) and showed that effects of land use and management
practices on SOC primarily occurred in the top soil (0.25 c¢m) and sharply
decreased with the increase in soil depth. They further concluded that SOC

content values of orchard, vegetable and high input corn fields were higher

than those of soybean, mid and low input corn fields.

A study was conducted by Wankhede and Jagdish (2008) on
characterization of soils in teak forests, grassland and agricultural lands of
basaltic origin in central India at NBSS & LUP, Nagpur, in relation to their
characteristics and found that forest land are comparatively richer in organic
carbon (3.2 to 26.1 g kg™') followed by grassland soils (4.7 to 15.6 g kg ') and
cultivated soils (3.1 to 12.7 g kg'™).

Soil characters under four land use systems in submontaneous
tract of Punjab were studied by Dhaliwal er al. (2008) and found that soils In
forest and cultivated land use systems possessed significantly higher level of

organic carbon respectively 0.56 and 0.52 per cent as compared to those under

undisturbed and pasture land use systems.

8
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chemical properties of soil like, pH and EC on long term basis. The variation
in physico-chemical properties of soil as influenced by variable land use

systems are discussed here as reported by other researchers and scientists.

Sharma and Gupta (1989) studied the effect of tree cover on soil
fertility in western Rajasthan and reported that overall fertility was improved
under tree cover in comparison to barren sand dunes. The pH of the soils

reduced under tree cover as compared to barren sand dunes.

In a study, Singhal and Panwar (1991) compared physico-
chemical characteristics of the soil under agro-forestry and under agriculture

land use system after a period of six years. They concluded that pH of the soil

was lower 1n agro-forestry plot as compared to agricultural plot.

Karlen et al. (1998) compared pH and EC values under three

different land use systems in surface soils (0-10 cm) and suggested that

cultivated systems had higher pH (6.3) compared with forest system (5.9)

followed by organic system (5.8).

In a study at ICAR Research complex for NEH Region,
Lembucherra, Tripura, Datta et al. (2001) concluded that shifting cultivation

caused striking decrease in soil pH thus, leading to tangible decline in soil

fertility over a period of three years.

Osman et al. (2001) planned out an experiment on effect of some
forest tree species on soil properties in Chittagong University Campus,
Bangladesh and found that pH was lower in soil under plantation than adjacent

unplanted plots.
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Aggarwal ef al. (2005) studied changes in some soil properties
under litchi and mango plantation, at Punjab Agricultural University, Ludhiana
and revealed that the soil pH was significantly lower under litchi land use than
mango land whereas, soil EC was significantly higher under mango land use

than under litchi land use system.

The result of an experiment conducted at CSK, Himachal Pradesh
Krishi Vishvavidyalaya, Palampur by Kumar et al. (2006) recorded that higher
pH range (5.4-7.9) in soils under agriculture, followed by forest (5.2-7.6),
wastelands (5.6-7.6), hops cultivation (6.0-7.9), grasses lands (5.7-7.3) and

minimum under orchard (5.8-7.1) land uses.

While studying the pH status of soils under different vegetation in
Uttaranchal Hills, Singh et al. (2006) found that the average pH value of oak,

pine, deoder mixed, orchards and agriculture field soils were 6.1, 6.5, 6.5, 6.9

and 6.3, respectively.

Chandran ef al (2008) work out the scope of horticultural land use
system in enhancing carbon sequestration in ferruginous soils of the semi-arid
tropics at national bureau of soil survey and land use planning, (NBSS&LUP),
Nagpur and found that soils of horticultural systems had the highest pH (8.4)
and the agricultural soil had the lowest pH (5.9) indicating that agricultural

management interventions increased the acidity of these soils.

An experiment was work out by Dhaliwal er al (2008) on
different soil characters under four land use systems of Sadh Di Khad
watershed of Punjab and found that soils in cultivated and forest land use
systems possessed significantly higher level of EC (0.29 and 0.26 dSm'I) as
compared to those under undisturbed and pasture land use systems. In case of

soil pH, pasture and undisturbed land use systems possessed significantly
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higher level of pH (7.84 and 7.81 respectively) as compared to those under

forest and cultivated land use systems.

While studying the soils of teak forests, grass land and
agricultural lands of basaltic origin in central India at NBSS& LUP, Nagpur, in
relation to their characteristics found that pH in forest soil ranged from 6.8 to

7.3 and that of grassland and cultivated soils from 6.9 to 8.5 and 7.3 to 8.6,
respectively (Wankhede and Jagdish 2008).

Ganeshamurthy and Srinivasrao (2009) compared three types of
soil viz.,, long term cultivated pulse soil, farmers field and barren land in
respect to different soil properties at IIPR Kanpur, (Uttar Pradesh). They

observed that the quite low range of pH in soils under continuous pulse crop as

compared to farmers field and barren land.

Somasundaram ef al. (2009) studied different land use system at
Central Soil and Water Conservation Research and Training Institute,
Research Center, Kota (Rajasthan) and remarked that soil pH value did not
show marked variations under different land use systems. However, soil under

perennial vegetation had lower pH (7.06 - 7.44) as compared to cultivated land

and ravine areas.

2.2 Effect of various land use system on available nutrients of soil

7 | Available major nutrients

A study of cropping pattern of poplar based Agroforestry system
in North-West UP, was carried out by Singhal and Panwar (1991) to compare
physico-chemical characteristics of the soil under agro-forestry and under
agriculture after a period of six years. They found that available N, P and K

were higher in agro-forestry plot as compared to agricultural plot.

11
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Kenjale er al. (1994) conducted experiment on recycling of
nutrients by some forest tree species viz.,, Gmelina arborea, Derris indica,
Tectona grandis and Terminalia tomentosa etc. in Konkan region of
Maharashtra. They observed that available nitrogen, phosphorus and potassium

were significantly higher under all forest species than barren soil.

Parthiban and Rai (1994) reported that the sites of seven tree
species viz., Bambus bambos, Cassia siamea, Casuarina equisetifolia,
Eucalyptus tereticornis, Leucuena leucocephale, Tectona grandis, and Ceiba
pentendra were compared for soil fertility with a vegetationless site and a
cultivated field. Under tree cover and agricultural soil nitrogen, phosphorus

and potassium registered to be significantly higher compared to barren or

uncultivated land.

Ashoka (1998) reported that forest tree species recorded higher
available nutrients such as nitrogen, phosphorus, potassium and sulphur both at
surface and sub-surface soils, respectively, While, lower values were recorded
in surface and sub-surface soils for agricultural lands. Changes in nutrients
status were due to decomposition of organic matter added through the leaf

litter.

Sreerangappa (1998) observed that available nutrients like

nitrogen, phosphorus, potassium and sulphur contents were increased in both

surface and sub-surface soils of agriculture followed by agri-horti system.

A study was carried out by Sharma and Bali (2000) at Regional
Agricultural Research Station, Shere-e-Kashmir University of Agricultural
Science and Technology (J&K) to know the effect of different cropping

systems on physico-chemical properties and soil fertility. They reported that



Review of Literature

soils under rice based system as compared to uncultivated soil contained

higher amount of available nutrients (Nitrogen, Phosphorus, and Potassium).

In an experiment at ICAR Research complex for NEH Region,
Lembucherra (Tripura), Datta ef al. (2001) concluded that shifting cultivation
caused striking decrease in soil phosphorus and potassium availability leading

to tangible decline in soil fertility over a period of three years.

A study on changes in some soil properties under litchi and
mango plantation was carried out by Aggarwal et al. (2005) at Punjab

Agricultural University, Ludhiana and they revealed that the available
phosphorus and potassium were significantly greater in soils under litchi land

use than soils under mango land use.

An investigation was carried on Terai soils of Eastern India at
CKV, North Bengal Campus, coach Bihar by Pal and Modal (2005) and found
that ratio of total inorganic P to organic P decreased in the following

sequence: Cultivated land > orchard > forest > tea garden.

Kumar et al. (2006) studied soils under different land use pattern
and observed that the highest average value of available nitrogen (173.0 kg
ha') was present in orchards soil followed by grassland (166.6 kg ha™') and
minimum (147.0 kg ha™) under hops cultivation. They also observed that the
highest value of available phosphorus under agriculture soils (47.4 kg ha™)
followed by wastelands (44.5 kg ha '), hops cultivation (44.1 kg ha'') and
minimum (38.1 kg ha™) under forest land use. In case of available potassium,
the maximum average value was observed under wastelands (220.8 kg ha™)
followed by forest land (217.3 kg ha™') and minimum (169.0 kg ha™) in soils

for agriculture land use.

13
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An experiment was carried out by Rudramurthy et al. (2007) on
chemical properties of soils under different land use systems in Shimoga
district of Karnataka at Zonal Agricultural Research Station, Shimoga
(Bangalore) and revealed that the soil under mixed forest land use system
recorded higher fixation of both phosphorus and potassium than the soils under

cultivated land use systems, indicating lower status of available phosphorus

and potassium.

In submontaneous tract of Punjab soil characters under four land
use systems were studied by Dhaliwal et al. (2008) and found that soils in
cultivated and forest land use system possessed significantly higher level of
available nitrogen (293 and 287 kg ha™), phosphorus (19.1 and 17.7 kg ha™)
and potassium (356 and 352 kg ha™) respectively, as compared to those under

undisturbed and pasture land use system.

A experiment was carried out by Wankhede and Jagdish (2008) to
study the characterization of soils in teak forests, grassland and agricultural

lands of basaltic origin in central India at NBSS & LUP, Nagpur and found

that available phosphorus in forest land were higher as compared to cultivated

soil.

Desai ef al. (2009) studied the effect of INM on yield, uptake and
soil properties in rice-rice system at Navsari Agricultural University Campus
on Vertic Haplustepts. They found that available sulphur ranged from 18.8 to
20.00 mg kg ™' under inorganic fertilizer management practices, while it varied
from 26.7 to 31.6 mg kg' in soils under integrated nutrient management

practices.

Moutusi and Chattopadhayay (2009) conducted experiment at
department of spices and plantation crops, BCKV, Mohanpur (W.B). The field
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trial was conducted with eight cropping sequences and found that phosphorus
and potassium content of the soil after harvesting of last crop showed
improvement, while pH and organic carbon content of the soil exhibited a

decreasing trend than the initial value, whereas nitrogen content remain almost

unchanged.

2.2.2 Available micronutrients.

Singh et al. (1993) found the highest DTPA extractable Zn and
Mn in forest and agricultural soils but did not show marked differences with

waste lands. Rainfed agricultural lands were poorer in micronutrients than

irrigated agricultural lands.

Ashoka (1998) reported that DTPA extractable iron, manganese,
zinc and copper content of surface and sub-surface soils were higher in the

lands of forest trees as compared to agricultural lands.

Sreerangappa (1998) observed that DTPA extractable
micronutrients like, iron, manganese, zinc and copper were higher in surface

and subsurface soils of silvi-pasture system as compared to agricultural lands.

While studying on effect of some forest tree species on soil

properties in Chittagong University Campus, Bangladesh, it was observed that
soil under plantation had significantly higher available nitrogen and available

potassium than adjacent unplanted plots. (Osman et al, 2001).

Aggarwal et al. (2005) studied changes in some soil properties
under litchi and mango plantation at Punjab Agricultural University, Ludhiana
and revealed that the DTPA extractable iron, manganese and zinc were

significantly greater in soils under litchi land use than seils under mango land

use whereas the reverse was true for DTPA-Cu.
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At Division of NRM and FS, Vivekananda Parvatiya Krishi
Anusandhan Sansthan (ICAR), Almora, Singh et al. (2006) studied the DTPA-
extractable micronutrient status of soils under different vegetation in
Uttaranchal Hills and found that the DTPA-extractable Cu ranged from 0.79 to
6.44 mg kg”' under different land use system. The orchard soil recorded the
highest content (2.77 mg kg™') whereas, oak vegetation registered the lowest
value (1.36 mg kg™). The DTPA-extractable Mn ranged from 4.52 to 35.55 mg
kg" with its maximum content in pine vegetation soil (21.70 mg kg") and
minimum in agricultural field soil (11.19 mg kg™). The DTPA-extractable Fe
ranged from 14 to 284 mg kg™ and the highest value was associated with oak
vegetation soil (206.4 mg kg''), while the lowest in agricultural field soil
(81.73 mg kg™). The DTPA-extractable Zn ranged from 0.09 to 8.49 mg kg™
and the highest content was associated with deodar mixed soil (3.68 mg kg™,

while the lowest in agricultural field soil (1.42 mg kg™).

Dhaliwal ef al. (2008) studied different soil characters under four
land use system in Sadh Di Khad watershed of Punjab and found that soils in
cultivated and forest land use system possessed significantly higher level of
available Zn, Cu, Fe and Mn i.e., 1.20-1.12, 0.56-0.48, 9.78-8.92 and 9.46-9.10
mg kg™, respectively as compared to those under undisturbed and pasture land

use system.

Study was carried out at Central Soil and Water Conservation
Research and Training Institute, Research Center, Kota by Somasundaram et
al. (2009) on DTPA-extractable micronutrient in soils under different land
uses and they expressed that a wide variation was present in DTPA-extractable
micronutrient in soils under different land uses. Micronutrient content was low

in agricultural soils and ravine lands as compared to other land use systems.
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[rrespective of land use, content of micronutrient was in order, Mn >Fe >Zn
>Cu. Mean value of DTPA-extractable Mn, Fe, Zn & Cu in surface soil varied
from 6.98 to 23.85, 0.44 to 1.41, 2.14 to 11.59 and 0.23 to 2.88 mg kg,

respectively.

2.3 Effect of various land use system on physical properties of soil

The type of land use or soil use may have directly impact on soil
physical properties like Bulk Density, WSA erc. Different land use patterns

and soil management affect the accumulation and conservation of soil organic

matter, especially soil aggregates quality (Zhang ef al., 2008).

While studying some physical properties of soil under different
forest cover and land uses in Himachal Pradesh, Gupta and Singh (1990)
observed that bulk density of soil was minimum under Quercus

leucotrichophora and maximum in scrub area soil.

Nitant et al. (1992) studied properties of some soil in Yamuna
ravines under forest land use and agriculture land use system and observed that
WHC of soil under forest cover was higher than that under agriculture soil. On

the contrary, bulk density of soil under forest cover was lower (1.43 to 1.51 g

cm™) than the agricultural land.

Sreerangappa (1998) observed that maximum WHC of soils in
surface and sub-surface soils of horti-pasture as compared to agricultural
system. This may be due to moderate amount of clay contents and

improvement of soil structure in horti-pasture system.

At Regional Agricultural Research Station, Shere-e-Kashmir
University of Agricultural Science and Technology (J&K), Sharma and Bali
(2000) studied the effect of different cropping systems on physico-chemical
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properties and soil fertility. They reported that soils under rice based system

contained lower value of bulk density as compared to uncultivated soil.

Kahlon (2006) invested on soil erodibility under different land use
patterns of certain soils of submontancous Punjab, at Punjab Agricultural
University, Ludhiana, (Punjab). They reported that water stable aggregate per
cent was the highest under forest plantation (52.7 Mg m™) followed by grass
land (50.5 Mg m™) arable land (45.3 Mg m™) and bare land (39.7 Mg m™) use

pattern while, bulk density followed the reverse trend.

Saha and Mishra (2007) studied the long-term effects of different
land use systems on some physical properties with an objective to recommend
the most suitable alternative land use system for maintenance of soil physical
health. The maximum reduction in bulk density was recorded over shifting
cultivation 1n forest followed by agro-hort-silvi-pastoral, livestock based,
natural fallow and agricultural system. However, in case of soil aggregate,
percentage of macro-aggregate was in the order of forestry > agri-horti > silvi-

pastoral > natural fallow > livestock based system > agriculture > shifting

cultivation.

Chandran et al. (2009) worked out the scope of horticultural land
use system in enhancing carbon sequestration in ferruginous soils of the semi-
arid tropics at (NBSS &LUP), Nagpur and found that average bulk density of
the surface soils in the forest system (1.5 Mg m™) was low due to high SOC as

compared to horticultural and agricultural land use system.

A study on different soil characters under four land use systems in
submontaneous tract of Punjab was carried out by Dhaliwal et a/. (2008) and

found that soils in cultivated and forest land use system possessed significantly

18
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higher level of aggregate stability i.e.,, 0.77 and 0.75 respectively as compared

to those under undisturbed and pasture land use system.

Zhang et al. (2008) studied the effect of land use patterns on soil
aggregate stability in Sichuan Basin, (China) and found that contents of WSA
(%) was the highest under barren land followed by forest land, orchards and
crop land. They mentioned that barren land as well as forest land contained
comparatively higher organic matter as those under crop land and orchard.

2.4 Correlation studies of organic carbon with other soil
parameters

Reddy and Agarwala (1972) studied influence of soil organic

carbon on iron content and found that iron was negatively and significantly

correlated with organic carbon (r=-0.62**).
Mathan and Kannan (1993) studied the influence of different

vegetation on physico-chemical properties of soil and observed close
dependence (r= 0.493***) of bulk density on organic matter.

Das et al. (1997) observed that the available phosphorus, copper
and iron was significantly negatively correlated (r=-0.90**, r=-0.62**) with
organic carbon.

Venkatesh ef al. (2003) determined the status of micronutrients
cations under various land use systems of Meghalaya and found that available
Zn and Cu were positively and significantly correlated (r=0.54* and 0.49%,

respectively) with organic carbon.

Kumar et al. (2006) studied the effect of land uses on relationship
between organic carbon and available nutrients of soils of Himachal Pradesh |
and found that available nitrogen was strongly associated with SOC in soils
under all the land uses except in orchard soils. A significantly linear positive

relationship between SOC and available nitrogen was anticipated as 98 per
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cent of nitrogen comes from the organic sources. Similarly, available
phosphorus under all the land uses, except orchards, showed a positive and
highly significant relationship with SOC. They further observed that available
potassium showed positive and significant association with soil SOC under all
land uses except agricultural and orchard soils. The highest relationship was
observed for hops soils (r = 0.624**) followed by forest soils (r = 0.508**),
While studying the variation in soil organic carbon as influenced
by climate under different cropping system in India Pal and Shurpali, (2006)
found that significant correlation was existing between SOC content and soil
pH. The regression results indicated negative relationship (r = -0.47*) of SOC
with soil pH implying that the SOC content decreased with increasing soil pH.
Singh et al. (2006) studied the micronutrient status (such as Mn,
Fe, Cu & Zn) of soils under different vegetation in Uttaranchal Hills and found
that Fe showed a highly significant positive correlation (r = 0.556**) with
organic carbon.
Bhattacharyya (2007) observed negative correlation between bulk
density and organic carbon in soils of different bioclimatic zones of India.
6haliwal et al. (2008) studied four land use system in

submontanouse tract of Punjab and observed significant co-efficient of

correlation (r = 0.46*) between organic carbon and pH as well as between
available nitrogen and organic carbon (r = 0.44*) in forest land use system. In
case of micronutrients, significant co-efficient of correlation (r) of organic
carbon were observed with available Zn (r=0.48*), available Mn (r=0.67*) and
available Fe (r=0.48*) in forest land use system, respectively.

Zhang et al. (2008) reported that soil organic matters were related

positively (r=0.647**) to water stable aggregates of purple soils.
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The details regarding study area, plan of research work, material
used, methods, criteria and techniques followed during the course of
investigation are presented in this chapter. The analytical work was carried out

in the laboratory of Department of Soil Science, NAU, Navsari.
3.1 Study area: Location and extent of the study Area

3.1.1 Location

Navsari Agricultural University, main campus, Navsari is situated

at 20° 57’ North Latitude and 72° 54° East Longitude and at an altitude of 10
meter above the Mean Sea Level (MSL). The NAU, campus is located 12 km

away in the east from the Arabian seashore, Dandi a historical place well

known for “Salt Satyagraha”of Mahatma Gandhi.

3.1.2 Extent of the study area

The area under study covers 333.42 hectares (excluding roads,
buildings, residential colonies and offices) of land under varying uses of
agricultural, horticultural and plantation purpose and barren land in the
Navsari Agricultural University (NAU), Navsari main campus, in the Navsari
district of Gujarat state. The land of the NAU campus is generally flat. Soils of
whole Navsari Agricultural University campus comes under three series viz,
Jalalpur, Eru & Bodali , having great group Chromustert, sub-order Ustert and
order Vertisol as per 7 approximation. It includes deep moderately drained
clayey soils, classified as deep black soil. It is having good water holding
capacity, medium to poor drainage with flat topography. The clay content
ranges from 42 to 50 per cent pre-dominated with montmorillonite type of clay

mineral.
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The study area of the NAU, Navsari campus includes,

1) Soil and Water Management Research Farm
2) Regional Horticulture Research Station
3) Regional Floriculture Research Station
4) NARP, Rice Research Station
5) Regional Sugarcane Research Station
6) Pulses and Oilseed Research Station
7) Instructional Farm and other general farm area
8) Barren Land

3.1.3 Climate and weather condition

Climatically, this region is typically characterized by fairly hot
summer, moderately cold winter and more humid and warm monsoon with
heavy rain. The average annual precipitation is 1355mm. According to agro-
climatic situation, Navsari falls in south Gujarat heavy rainfall zone-l,
AES-III. Monsoon commences mostly from the second week of June and last
up to the first week of October. Most of the rainfall is received from South-
West monsoon, concentrating in the months of July and August. Winter starts
from November with mild cold and lasts up to February. December and
January are coldest months with mean monthly minimum temperature ranges
from 25 to 35° C. Summer commences during mid-February and lasts up to
mid-June. April and May are the hottest months during which the mean
monthly maximum temperature ranges from 33° C to 35° C. The highest
monthly mean relative humidity is recorded in the month of July and ranges

from 81 to 93 per cent.



Materials & Methods o 3

3.2 Physico-chemical properties of soils of NAU campus

Before the commencement of rain, soil samples were collected
randomly from different places of the campus. All samples were mixed
thoroughly in equal quantity to make a representative sample and were used to

determine certain physical and chemical parameters. J

Table I: General Physico-chemical properties of soil of Navsari Agricultural

University Campus _

Soil Characteristics Value
(A) Physical -
Sand (%) 14.43
Silt (%) | 23.42
Clay (%) '\_ 62.15
Texture - _I o Clay |
(B) Chemical
pH(1:2.5) T 74
EC, s (dS m™ at 25°C) k] 0.21
Organic carbon (%)- 3 059
Available N (kgha™) T 254
Available P,O;5 ( kgha™) T 45.6
Available K;0 ( kgha™) 362
Available S (mgkg ™) T 171
DTPA extractable Fe ( mgkg™) 162
DTPA extractable Mn ( mgkg™) 14.4
DTPA extractable Zn ( mgkg ") | 0.64
DTPA extractable Cu ( mgkg") 019
Bulk Densiry_(ﬁlg m™) T 1.53
Water Stable Aggr-egates (mm) | 49,51
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3.3 Plan of research work

Depending upon the type of crop, vegetation or existing
agricultural land use at NAU campus, the campus soils are sub-divided into
different categories of land use as below. The research problem has been
framed out to find out the effect of varying existing agricultural land use and !
management on soil-pH, soil-EC, soil organic carbon, available major,

secondary (sulphur) and micronutrients as well as bulk density and WSA of

soils in NAU campus.

The different categories of land use (Land under crop/plantation/

vegetation):-

LU; = Oil palm plantation
LU, = Sapota plantation
LU; = Mango plantation
LU,4 = Sugarcane crop

LUs = Rice Crop

LUg = Pulses and Oilseed crops
LU, = Banana plantation
LUg = Vegetable plants

LUy = Floriculture crops

LU, = Barren land

Results are obtained and interpreted as based on ten above land
use systems. However, for simplicity of interpretation, some land uses are put

in a group and total four such groups are made namely 1) “Tree/Plantation
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land use group” 2) “Agricultural land use group” 3) “Hortlcult&‘r \and Use ', ;

oroup” and 4) “Barren land ”. Oil palm (LU,), Sapota (LU,) ;hé Nango. _,/11 /
plantation (LU3;) are placed under “Tree/Plantation land use group’ ,whrl%f
Sugarcane (LU 4), Rice (LU 5), Pulses and oilseed crops (LU ¢) are placed

under “Agricultural land use group”. In the same way, under “Horticultural j

land use group”, Banana plantation (LU ;), Vegetable crops (LU g) and
Floricultural plants (LU ¢) are considered, in cases, apart from each category of
land use discussion are made as based on above group of land uses. Even
though, the climate including rainfall as well as topography of land over the
entire area of the campus remains same, the difference in vegetation / existing
land use, their management including varying inputs may play a major role in

creating differences in the content of organic carbon, available nutrients as

well as in the status of physical properties.
3.4 Collection and preparation of soil sample

As the area under each land use category within NAU campus is
different, irrespective of inputs applied and farming practices (inorganic/
organic/integrated), land area under each category of land use are subdivided
in to 10 parts for sampling purpose. From each part six random samples were
taken from a depth of 0-22.5 cm (except for mango, sapota and oil paim
plantation, where depth of sample was 0-30 c¢cm) and samples were mixed
together to make one composite representative sample. Following the same
procedure ten representative samples were collected from each land use system

and samples from each category of land use were marked | to 10 samples.

For sampling of soft and moist soil a tube auger, spade or khurpi
were used. A screw type auger was used for hard or dry soil, while the post-

hole auger was utilized for sampling excessively wet area like rice field. When
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a spade or khurpi was used “V” shaped cuts were made up to desired vertical

depth and about 2 ¢cm uniformly thick slice was taken out from one clean side.

Apart from collection of samples, crop/fertilizer and other

relevant informations of each land use system were also collected (Table 2).

Samples were air-dried, cleaned and properly grinded by wooden
mortar and pestle to pass through 2 mm sieve. The processed soils were
transferredi to clean bags and labeled (one label was kept inside the bag and
another pasted outside) indicating sample number, date of sampling, name of

land use system, depth of sampling, identification mark efc. These samples

were kept in proper place for laboratory analysis purposes.
3.5 Technical programme of research work

Details pertaining to technical programme of research work are

given as under:

i) Name of research work : “Organic carbon, nutrient status and physical
properties as influenced by varying existing
agricultural land use and management of

soils in Navsari Campus”

1i) Location : Navsari Agricultural University campus,

Navsari.

lii) Sampling time : May-2008



Table 2: Details of existing land use and management practices being followed in soils (during sampling

year) of NAU Campus
Varying Fertilizer/other inputs Age/State Green Irrigation Herbicides |
Land use (As per Univ. of land use manuring &
recomandation) Plantation/ their name
Management vegetation -
practices | )
Oil Palm Organic (Vermicompost) Plantation Yes Drip irrigation/ | 2,4-D
Var. Tanera Inorganic since 2000 | (Sesbenia) | Sprinkler
Urea, SSP, MOP., _ irrigation.
Sapota (Var. Kali Patti, | Organic(FYM, Plantation Yes Drip Dalopan
Cricket ball) Castor cake) since 1975 | ( Sunhemp) | irrigation
Inorganic
(Urea, DAP,MOP) _
Mango(Var. Alphanso, | Organic (Vermicompost) Plantation | Yes Drip Biota, Koltar
Kesar, Rgjapuri) Inorganic since 1976 | (Calocasia, | irrigation
| (Urea,SSP,MOP) Glyricidia)
Sugarcane( Var. CoN- | Organic Planted in Yes Flood irrigation | Glyphosate.
95132, CoN 91131, (Sugarcane trash mulching, 23Dec. 2007 | (Sunhemp, |at 15 days
CoN 85134) Decomposed material Karanj) interval & Drip
| Inorganic Irrigation

(Sugarcane-Sugarcane

ratoon, Sugarcane-
Mung)

(DAP, SSP- at the ttme of
transplanting, Urea)
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it 1s barren

' Rice Organic (Biocompost) Transplanted | No Flood irrigation | 2.4-D,
(NVSR-1, NVSR-5) ( Inorganic 5™ Jan.2008 as per Butachlor \
(Amonium Sulphate, recommendation
SSP,Zn Sulphate)
Pulses & Oil seed Organic (Biocompost, Sown 2" Mungbean, | Flat bad 2,4-D
(Var. Gram GG- FYM, Biofertilizer, Dec.2007 Indianbean | Irrigation
1,GG-2 /Gujarat Rhizobium, PSB, system &
Castor hybrid, CCH- | Azotobactor ) furrow.
20, GCH-8) Inorganic
(DAP})
Banana (Var,Grand | Organic, Biocompost, Plant crop Yes Drip 1rrigation | Butachlore
Nine) Castor cake, Neem Cake) | planted in (Sunhemp) | in line
(Banana-Banana Inorganic 11" Aug,
ratoon-Banana) (Urea, SSP ,MOP) 2006
Vegetable Organic ( Frequently Since 2008 | No Furrow Fluchloraline,
Brinjal(Var.Surti, Vermicompost irrigation Pendamethaline
ravaiya) Biocompost,Castor Cake,
Neem Cake)
Inorganic
(Urea, SSP, MOP)
Floriculture: Organic ( Frequently Since 2007 | No Ridges & Not used
(Spiderllily Vermicompost) furrow Drip
Rose ) Inorganic irrigation
(Urea, SSP MOP) :
Barren Not used Since 5 Nil Nil Nil
years
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iv) Details of sampling

a) Total study area approximately 333.42 ha. (excluding roads, buildings,

residential colonies and offices).
b) Total categories of land use: 10
¢) Method of soil sampling: Zig- Zag method of soil sampling
d) Depth of sampling:-

i. 0-22.5 cm for Sugarcane, Rice, Pulses and Oilseed crops, Banana

plantation, Vegetable plants, Floriculture crops and Barren land.
ii. 0-30 cm for Oil palm, Sapota and Mango plantation.
¢) Number of samples for each category of land use: 10
) Total number of samples under study: 100
g) Technigues for collection of soil sample:

As the area under each land use category within NAU, campus
spread widely, irrespective of inputs applied and farming practiced (organic
/inorganic/Integrated) area under each category of land use are sub divided
into ten part for sampling purpose. From each part, random samplings from
six places following Zig- Zag method of sampling were done. Samples were
mixed together and one composite sample was prepared and was named
sample 1. Following the same procedure ten composite soil samples were
taken from a particular category of land use and were named sample 1 to 10.
Using the same techniques sampling from all categories of land use were

completed.
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3.6 Laboratory analysis done for

The air dried, processed samples from each category of land use

were utilized for following laboratory analysis as per the standard procedure.
a. Organic Carbon

b. EC, pH

c. Available N, P;0s, K;0 and S

d. Available Fe, Mn, Zn, Cu

e. Bulk density and Water stable aggregate of size > 0.5 mm (which also

considered as macro -aggregates)

3.7 Methods of soil analysis

The methods followed for the determination of various chemical

and physical properties of soil are mentioned in Table.3.

Table 3:  Methods used for the determination of chemical and physical

properties of soil

Properties Method adopted ‘Reference

A. Mechanical

Sand, Silt ;nda;};f International Pipette Method Pipper (1966)

B. Chemical

pH(1 :Z.S:mil‘:Tter) Potentiometric Jackson (1979)

EC(1:2.5::s01l:water) Conductometric ~ | Jackson (1979}H

Organic carbon Walkley and Black rapid titration | Jackson (1979)
method

Available -N 0.32%  Alkaline  Potassium | Subbiah and
permanganate”method. Asija (1956)
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Contd.. Table 3

Properties Method adopted Reference
B. Chemical
Available - P;Os 0.5 M NaHCO; (pH 8.5) Olsen et al.

(1954)
Available -K,O Flame photometric (Extraction Jackson (1979)
' with 1 N NH,OAc)
Available S Turbidometric ( extraction with | Chopra and
0.15% CaCly) Kanwar (1980)

DTPA Extractable Fe, Mn, | 0.05 M DTPA and estimated on | Lindsay and
Zn and Cu AAS spectrophotometer Norvell (1978)
C. Physical
Bumdensit}f Black method Black,1965
Water  Stable Aggregate | Yoder’s method Yoder, 1936
(>0.5mm ) '
3.8 Soil fertility ratings

The different ratings used for soil fertility evaluation of soils
under varying categories of land use of NAU, campus are presented in Table. 4
to 10.

3.9 Statistical analysis

The data obtained from each sample were subjected to descriptive

statistics and for all categories of land use soil correlation matrices were
worked out between soil organic carbon and other soil parameters at computer

center of department of agriculture statistics and computer centre, N.M.
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College of Agriculture, NAU, Navsari using the methods given by Panse and
Sukhatme (1967).

Table 4: The ratings for soil pH; < (SSSA, 1962)

Sr. - Rat-ings pH Range | Sr. Ratings pH Range
No. No. }

i ExtremTely acid Below 4.5 vi | Neutral 6.6 -7.3

ii | Very strongly | 4.5-5.0 | vii |Mildly alkaline 74-17.8

acid

iii | Strongly acid 5.1-5.5 | viii | Moderately alkaline | 7.9-8.4

iv | Medium acid 56-60 | ix | Strongly alkaline 8.5-9.0

\ Slightly acid 6.1-6.5 X Very  strongly | Above 9.0

alkaline
e — |

Table 5: The ratings for soil electrical conductivity (Seth, 1967)

Sr. No. Ratings EC,5 range (dS m")
i Normal - <1.0
il ‘_T-’lfcnding to become saline 1.0-2.0
it Saline ~2.0-3.0
iv Highly saline — >3.0

Table 6: The ratings for soil organic carbon content (Walkley and Black, 1934)

Sr. No. L Ratings OC range (%)
i Low | <0.50
ii Medium 0.50-0.75
i | High - >0.75
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Table 7: The ratings for soil available N content (Subbiah and Asija, 1956)

Sr. No. Ratings Available N range (kg ha'l)
i Low <250
11 Medium 250-500
I High >500 i |

\
Table 8: The ratings for soil available P,O; content (Olsen et al., 1954)

Sr. No. Ratings Available P,0s range (kg ha'l)
i Low <28
1 Medium 28-56
[1i High >56

Table 9: The ratings for soil available K;0O content (Hanway and Heidel, 1952)

Sr. No. Ratings Available K;O range (kg ha'l)
i Low <140
1i Medium 140-280
1il High >280

Table 10: The ratings for soil available S content. (Chopra and Kanwar,1980)

Sr. No. Ratings Available S range (mg kg .
1 Low <10
i Medium 10-20
i1i High >20




Table 11: The ratings for soil available micronutrients

(Lindsay and Norvell, 1978)
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Sr, No. | Available micronutrients (mgkg'l) Ratings
Deficient | Marginal | Adequate
i Iron (Fe) <5 3-10 >10
ii Manganese (Mn) <5 5.10 >10
iii Zinc (Zn) <(.5 0.5-1.0 >1.0
iv |'Copper (Cu) <0.2 0.2-0.4 >0.4
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IV. RESULTS AND DISCUSSION

The results of the present research study entitled “Organic carbon,

nutrient status and physical properties as influenced by varying existing

agricultural land use and management of soils in Navsari Campus” are

presented in this chapter along with the statistical inferences under the

following heads.

4.1

4.2

4.3

4.4

4.5

4.1

4.1.1

Status of organic carbon, pH,s, EC;5 and available N, P,0Os, K,O

and S of soils under different existing land use and management

Effect of different existing land use and management on organic
carbon, pH, s, EC; 5 and available N, P,Os, K,O and S of soils

Status of available micronutrients and physical properties of soils

under different existing land use and management

Effect of different existing land use and management on available

micronutrients and physical properties of soils

Simple correlation (r) of organic carbon with pHjs, ECjs,
available N, P»,0s, K,0, S and with available micronutrients and
physical properties of soils under different land use and
management

Status of organic carbon, pH;s, EC,s and available N, P,0s,
K;O and S of soils under different existing land use and

management
Soil under existing oil palm land use and management

Analysis of soil samples obtained from existing oil palm land use

system revealed (Table 12) that organic carbon content range from 9.2 to 10.2

g kg™ with a mean value of 9.7 g kg™ indicating its higher rating. pH, s of soils
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range from 7.20 to 7.60 with mean value of 7.33 indicating neutral in reaction,

while soil EC, s varies from 0.30 t0 0.46 dSm™' having mean of 0.36 dSm™".

So far as soil available nutrients are concerned, available nitrogen,
phosphorus and potassium have been found to range from 318 to 349, 54.23 to
59.11 and 363 to 376 kg ha™ respectively with corresponding mean value of
334.5, 56.99 and 372.3 kg ha™ respectively, while available sulphur ranges

from 18.00 to 20.71 mg kg ~' with a mean value of 19.32 mg kg ‘! The mean
values of available nutrients indicated that soil under existing oil palm system
come under the category of medium, marginally high, high and highly medium
with respect to available nitrogen, phosphorus, potassium and sulphur

respectively.

Table 12: Organic carbon, pH;s, EC,5s and available nutrients of soils

samples from oil palm land use and management

Sam plE 0OC pH1,5 ECz_s N P105 KzO S

g l{g'l dSm” Kg ha! mg kg"

1 9.5 7.46 0.39 341 55.17 371 18.22

2 9.2 7.35 0.31 322 57.23 376 19.97

3 9.7 7.30 0.36 341 58.19 375 19.72

4 9.8 7.45 0.35 335 56.23 373 18.29

5 9.9 7.22 0.31 335 58.23 376 20.71

6 10.1 7.20 0.41 347 54.23 372 20.17

7 9.3 7.30 0.40 318 537.13 363 18.38

8 10.2 7.60 0.46 349 59.11 373 19.79

9 9.5 7.20 0.30 322 58.23 371 19.97
10 9.8 7.21 0.35 335 36.11 371 18.0¢
Mean 9.7 7.33 0.36 334.5 56.99 372.3 19.32
Range | (9.2- (7.20- (0.30- (318- (54.23- (363- (18.00-
10.2) 7.60) 0.46) 349) 59.11) 376) 20.71)

'.*



Results and Discussion 37

4.1.2 Soil under existing sapota land use and management

The results obtained (Table 13) from soil sample taken from
existing sapota plantation indicate that organic carbon content ranges from 9.1
to 9.7 g kg with a mean value of 9.5 g kg’ indicating its high status in soil,
while pH;s ranges from 7.91 to 8.08 with a mean value of 8.00 indicating
moderately alkaline in reaction. The range and mean value for soil EC, 5 are

recorded to be 0.32 to 0.37 dSm™' and 0.35 dSm' respectively.

Soil available nitrogen, phosphorus and potassium have been found to
be range from 273 to 297 , 50.90 to 56.01 and 341 to 348 kg ha™' respectively
with corresponding mean values of 284.8, 53.48 and 3444 kg ha’
respectively, showing medium, highly medium and high status, respectively
for available nitrogen, phosphorus and potassium. Available sulphur, the
secondary nutrient, ranged from 20.11 to 25.11 mg kg with a mean value of

23.18 mg kg indicating its high available status in soil.

Table 13: Organic carbon, pH,s, EC,5 and available nutrients of soils

samples from sapota land use and management

SHIII]]IE OC [JHI,,E EC;y s N P,0x K;0 S
ghg” dS m! Kgha' mg kg’
1 9.1 8.03 0.34 276 52.71 345 20.11
2 93 | 8.01 0.36 279 53.11 | 343 21.73
3 96 | 8.02 0.35 289 56.01 344 24.85
4 9.6 8.01 033 201 55.31 347 22.17
5 94 | 792 0.35 296 54.12 | 341 2321
6 9.7 7.91 0.36 297 55.00 348 25.05
7 9.3 7.95 0.37 277 5153 | 342 2327
8 9.5 8.01 0.33 283 52.13 | 345 24.11
9 9.7 8.08 0.32 287 5090 | 341 22.17
10 9.7 8.06 0.34 273 53.97 | 348 25.11
Mean | 9.5 8.00 0.35 284.8 53.48 | 344.4 23.18
Range | (91- | (7.91- [ (0.32- [ (273 (50.90- | (341- | (20.11-
9.7) 8.08) 0.37) 297) 56.01) | 348) 25.11)
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4.1.3 Soil under existing mango land use and management

Soils under existing mango land use system revealed (Table 14)
that organic carbon content ranges from 9.1t0 10.2 g kg with a mean value of
96 g kg"' indicating its higher status in soil, while pH;s ranges from 7.71 to
7.85 with a mean value of 7.76 indicating mildly alkaline in reaction. The soil
EC, s varies from 0.22 to 0.34 dSm™ with mean of 0.27 dSm™",

Available nitrogen, phosphorus, potassium and sulphur are found
to range from 301 to 335, 51.11 to 58.11, 315 to 331 kg ha™ and 21.01 to 24.11
mg kg™ respectively, exhibiting medium, medium to high, high and marginally
high status with respect to available nitrogen, phosphorus, potassium and
sulphur, respectively with mean value of 313.4, 55.30, 321.3 kg ha™ and 21.7

mg kg in chronological order.

Table 14: Organic carbon, pH,s, EC;5, and available nutrients of soils

samples from mango land use and management

Sample OC Hz_s ECz‘s N P105 K;O S

' g % _ i dS m’ Kg ha '_k mg ke’

1 9.1 7.76 0.26 312 5513 | 317 21.12

9 9.3 7.71 0.23 301 55.11 321 21.01

3 9.2 173 0.25 305 54.12 | 318 21.11

4 9.3 7.72 0.22 311 57.12 | 320 22.06

5 9.6 7.83 0.33 305 58.11 315 [ 21.06

6 5.9 7.85 0.34 311 57.22 319 21.11

7 102 | 7.8l 0.34 319 55.13 321 21.11

g 9 s 7.72 0.24 313 56.78 | 324 23.23

9 7.76 0.23 335 53.12 327 21.11

10 9,3 7.75 027 322 5111 | 331 24.11
Mean 7.76 0.27 | 313.4 5530 | 321.3 21.70
Range (91.1- (7.71- (0.22- (301- (51.11- (315- (21.01-
102) | 7.85) 0.34) 335) 58.11) 331) 24.11)
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Soil under existing sugarcane land use and management
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So far as sugarcane land use system 1s concerned, it is noticed

(Table 15) that soil organic carbon varies from 7.5 to 8.5 g kg with a mean

value of 8.0 g kg indicating its high status, while soil pHj ranged from 7.81

to 7.95 with mean value of 7.88 indicating moderately alkaline in soil reaction.

The soil EC,s exhibiting a mean value of 0.51 dSm™ has been noted to range
from 0.41 to 0.58 dSm™".

mg kg

The mean value for soil available nitrogen, phosphorus,

potassium and sulphur are recorded 276.4, 60.30, 421.3 kg ha”' and 15.31

respectively, indicating medium, high, high and medium status

respectively. However, amongst sample, available nitrogen, phosphorus,

potassium and sulphur have been observed to vary from 271 to 288, 56.23 to
64.10, 410 to 435 kg ha' and 14.09 to 17.21 mg kg™ ' in soils, respectively.

Table 15: Organic carbon, pH;s, EC;5 and available nutrients of soils

samples from sugarcane land use & management

Sample | OC PHys EC:s N P,0s K;O S
g kg: dSm” Kg ha™ me ke? |
1 7.7 7.95 0.41 271 57.20 411 14.31
2 75 7.91 0.45 273 5623 | 411 15.11
3 e 7.94 0.46 273 59.23 417 14.09
4 7.5 793 0.47 271 58.11 418 14.21
5 7.6 7.92 0.48 273 57.29 410 14.31
6 8.3 7.84 0.56 272 63.31 423 15.21
7 8.4 7.81 0.55 277 63.2) 426 16.33
8 8.5 7.83 0.58 281 62.11 430 16.12
9 8.2 785 0.57 285 62.23 432 16.23
10 8.4 7.85 0.58 288 64.10 435 17.21
Mean | 8.0 7.88 0.51 276.4 60.30 421.3 15.31
Range | (7.5- (7.81- 0.41- | (271- (56.23- (410- (14.09-
8.5) 7.95) 0.58) 288) 64.10) | 435) 17.21)
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4.1.5 Soil under existing rice land use and management

The results (Table 16) revealed that soils under the existing rice
land use come under the category of highly medium to marginally high with
respect to organic carbon varying from 7.1 to 7.9 g kg with a mean value of
7.5 g kg''. The pH, s of soils ranged from 5.71 to 5.97 with mean value of 5.82
indicating medium acidic in soil reaction. Soil EC, 5 value are 0.42 to 0.59

dSm™! with a mean value 0.52 dSm™ respectively.

Soil available nitrogen, phosphorus, potassium and sulphur are
found to vary from 248 to 256, 34.19 to 47.26, 140 to 147 kg ha™ and 16.23 to
17.54 mg kg" indicating low to slightly medium, medium, marginally medium
and medium status, respectively with corresponding mean value of 251.7,
41.45,143.2 kg ha” and 16.90 mg kg’ chronologically.

Table 16: Organic carbon, pH,s, EC;s and available nutrients of soil

samples from rice land use & management

Sample oC pHzs ECys N ' P,0s K:0 | S
gkg’ | dS m’! Kg ha’ mg kg’
1 7.9 5.71 0.59 256 46.75 146 16.43
2 73 | 5.72 0.57 248 4133 | 142 17.42
3 7.1 | 5.91 0.56 251 47.26 147 16.32
4 72 | 5.83 0.58 253 45.11 141 17.42
5 7.1 | 597 0.57 250 43.78 140 16.56
6 74 | 5.93 0.49 251 34.19 145 17.21
7 75 | 577 0.47 255 38.24 144 17.54
8 77 | 5.83 0.48 253 35.32 T 142 17.23
9 76 | 5.8l 0.42 249 42.14 145 16.23
10 7.7 5.73 0.44 251 40.39 140 16.67
Mean | 7.5 | 5.82 0.52 251.7 41.45 143.2 16.90
Range | (7.1- | (5.71- | (042 | (248- | (3419- | (140- [ (1623-
79) | 5.97) 0.59) | 256) 47.26) 147) 17.54)
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4.1.6 Soil under existing pulses and oilseed fand use and

management

The results (Table 17) revealed that soils under pulses and oil
seed crop are medium to marginally high in organic carbon status with a range
from 7.5t0 8.4 g kg‘l and a mean value of 7.9 g kg'. While pH; s of soils are
found to range from 7.11 to 7.59 with a mean value of 7.31 indicating neutral
in soil reaction, soil EC, s varies from 0.31 to 0.39 dS m™' with a mean value of
0.35dS m™.

Soils can be rated highly medium, medium and high with respect
to available nitrogen, phosphorus and potassium respectively as evidenced
(Table.17) by their range values of 490 to 498, 49.29 to 52.76 and 320 to 326,
respectively. However, mean of available nitrogen, phosphorus and potassium
of soils of this system are noted to be 494, 50.76 and 322.9 kg ha”,
respectively. Available sulphur ranges from 21.01 to 23.23 mg kg with a

mean value of 22.11 mg kg™ indicating marginally high status.

Table 17: Organic carbon, pH;s, EC;5 and available nutrients of soil
samples from pulses and oilseed land use and management

Sample OC H1.5 EC1_5 N P;O K]O S

' gi&g'l P dS m’ | Kg_h—a%_r | mg kg_'

1 73 7.31 0.33 495 49.72 322 22.23

2 8.1 7.12 0.31 496 50.23 320 2225

3 7.6 7.23 0.33 490 49.29 321 2321

4 8.1 7.51 0.39 492 5135 | 321 21.21

5 7.7 7.33 0.38 495 49.97 325 22.03
6 7.8 7.54 0.36 497 50.26 326 23.23 -

i 7.5 7.12 033 490 52.13 | 321 22.11

8 8.3 7.59 031 490 50.21 322 21.01

9 8.4 7.25 0.33 497 51.64 325 21.90

10 8.1 7.11 0.39 498 52.76 326 21.90

Mean | 79 7.31 0.35 494 50.76 3229 22.11
Range | (7.5- | (7.11- | (031- | (490- (49.29- | (320- (21.01-
8.4) 7.59) 0.39) 498) 52.76) | 326) 23.23)
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4.1.7 Soil under existing banana land use and management

Soil sample collected from banana plantation revealed (Table 18)
that organic carbon ranges from 7.1 to 7.8 g kg™’ with a mean value of 7.5 g kg
indicating its medium to marginally high status. While the pH, s of soils range
from 7.41 to 7.81 with a mean value of 7.61 indicating mildly alkaline in
reaction, the soil EC, s varies from 0.41 to 0.55 dSm™ exhibiting a mean value

of 0.47 dS m™' respectively.

Soil available nitrogen, phosphorus and potassium have been
found to range from 251 to 260, 40.93 to 48.23 and 323 to 380 respectively in
this system, indicating marginally medium, medium and high status of these
nutrients, respectively. The mean value of available nitrogen, phosphorus and
potassium of these soils are 255.4, 45.51 and 350.5 kg ha™, respectively.
Available sulphur ranges from 21.03 to 24.98 mg kg indicating its slightly
high status, with a mean value of 23.25 mg kg™

Table 18: Organic carbon, pH,s, EC,5 and available nutrients of soil

samples from banana land use and management

Sample | OC H, EC,, N P,0 K,O S

P i s 95 ;f: K;h:.l i —
1 7.1 7.6 0.42 257 4523 323 21.03
2 7.3 7.67 0.43 259 42.71 325 22.23
3 7.3 7.51 0.41 258 40.93 338 3293
4 7.4 7.56 0.41 260 47.11 337 22.16
5 7.5 7.43 0.42 256 4823 | 341 23.16

6 74 7.41 0.43 255 47.21 347 23.17
¥ 1 79 7.63 0.53 251 45.13 363 24.18
8 7.5 7.77 0.54 253 47.29 372 24.98
9 7.8 7.81 0.55 251 46.17 379 24.71
10 7.8 7.71 0.55 254 4511 | 380 24.63
Mean | 7.5 7.61 0.47 255.4 45.51 350.5 23.25
Range | (7.1- | (741- (0.41- | (251- (40.93- (323- (21.03-
7.8) 7.81) 0.55) 260) 48.23) 380) 24.98)
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4.1.8 Soil under existing vegetable land use and management

The soil data (Table 19) under existing vegetable system revealed
that organic carbon content ranges from 5.1 to 5.8 g kg with a mean value of
5.4 g kg' indicating its medium status. While the range and mean values for
soil pHys are 7.43 to 7.53 and 7.48 respectively indicating mildly alkaline in
reaction, the corresponding values for soil EC; s are recorded to be 0.32 to 0.38

dS m™ and 0.35 dS m™' respectively.

So far as available nutrients are concerned, data revealed that
nitrogen, phosphorus and potassium vary from 201 to 219, 43.01 to 48.19 and
251 to 260 kg ha” indicating low, medium and medium status of these
nutrients, respectively. While the mean of available nitrogen is observed 211
kg ha™', the mean values for available phosphorus and potassium are 46.14 and
255.3 kg ha’', respectively. Available sulphur in soils of this system ranges
from 14.92 to 16.71 mg kg™ indicating its medium status with a mean value of
15.63.

Table 19: Organic carbon, pH,s, EC;5s and available nutrients of soil
samples from vegetable land use and management

Sample | OC pHas EC; s N PIO:— K,0 S
g kg"I dS m” Kg ha:'_ mg_kg'I

1 5.8 7.43 0.38 209 46.01 251 15.3]

2 53 | 7.53 0.33 219 47.00 | 255 15.0

3 5.7 7.49 037 205 4733 | 259 15.61
4 53 | 7.46 0.35 219 45.12 258 16.23

g5 | 54 747 037 201 4819 | 253 15.27

6 5.1 | 751 0.35 203 4631 | 255 15.71
7 ‘ 5.2 747 | 032 216 45.13 257 16.33

8 5.5 7.53 0.33 203 47.23 252 15.23
9 5.7 745 0.37 218 4301 260 14.92
10 5.1 | 7.46 0.37 217 46.11 | 253 16.71
Mean | 54 7.48 0.35 211 46.14 255.3 15.63
Range| (.1- | (7.43- | (032- | (200- | (43.01- | (251- | (14.92-
58) | 7.53) 0.38) 219) 48.19) | 260) 16.71)
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Results and Discussion

Soil under existing floriculture land use and management

Organic carbon content has been found to vary from4.3t0 49 g

kg" with a mean value of 4.6 g l':g'l (Table 20) in soils under existing

floriculture land use, indicating low status of this parameter. pH, 5 of soils vary

from 7.59 to 7.82 with mean value of 7.69 indicating mildly alkaline in

reaction, while the soil EC,s ranges from 0.37 to 0.48 dS m™' with a mean
value of 0.42 dS m'.

Table 20: Organic carbon, pH;s, EC; s, and available nutrients of soil samples
from floriculture land use and management

Sample OC pHas EC;:s N__ P;ﬁg K;O S

g kg:_ _dSm’” Kg ha” mg kg

1 4.6 7.73 0.46 249 42.13 293 16.31

) 4.3 7.75 0.41 240 41.33 295 14,11

3 47 | 774 | 043 254 40.17 297 15.12

4 43 | 759 | 048 245 42.33 291 14.30
i 4.6 7.73 0.42 259 4137 | 298 14.23
6 4.3 7.63 0.39 245 4317 | 296 15.23

7 4.8 7.82 0.43 263 39.90 292 16.01

8 4.9 7.61 0.38 267 42.33 300 14.31

9 4.3 7.62 0.37 238 43.78 294 16.31
10 47 | 763 0.39 254 4411 300 14.37
Mean | 4.6 7.69 0.42 251.4 42.06 295.6 15.03
Range | (4.3- | (7.59- | (0.37- | (238 (39.90- (291- (14.11-
49) | 17.82) 0.48) 267) 44.11) | 300) 16.31)

Available nitrogen, phosphorus and potassium have been observed to

register low to medium, medium and marginally high status of these nutrients,

respectively, showing their variation from 238 to 267, 39.90 to 44.11 and 291

to 300 kg ha”, respectively. When mean values of these nutrients are

considered, the status of available nitrogen, phosphorus and potassium are

found to be marginally medium (251.4 kg ha™), medium (42.06 kg ha') and

marginally high (295.6 kg ha), respectively. The mean value of available
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sulphur is noticed to be 15.03 mg kg™ showing a range from 14.11 to 16.31 mg

kg, indicating its medium status in soils under this system.

4.1.10 Soil under existing barren land and management

The data on various soil parameters under barren land (Table 21)
revealed that organic carbon content ranges from 2.1 to 2.8 g kg with a mean
value of 2.4 g kg'l indicating its very low status. While, pH; s of these soils
ranges from 7.57 to 7.77 with mean value of 7.69 mildly alkaline reaction, the
soil EC,s values vary from 0.31 to 0.39 dS m™ with a mean of 0.34 dS m"'

respectively.

Data further revealed that soil available nitrogen, phosphorus and
potassium vary from 225 to 248, 31.11 to 35.18 and 280 to 321 kg ha”,
respectively, with corresponding mean value of 235.7, 33.29 and 302.7 kg ha”,
respectively indicating low, medium and high status, respectively. Available
sulphur is found to range from 16.31 to 17.91 mg kg' with a mean value of

17.00 mg kg™ indicating its medium status.

Table 21: Organic carbon pH;s, EC;5 and available nutrients of soil
samples from barren land and management
Sample | OC pH; s EC,s N P20s K;0 S
gkg’ | _dSm Kg ha' mg kg’
1 2.3 7.69 0.35 230 32.12 320 16.31
P 2.6 7.77 0.37 225 33.47 315 17.47
3 | 24 | 7.73 0.38 231 35.17 321 | 1633
4 2.1 7.57 0.39 246 33.12 311 17.91
5 2.2 7.74 | 031 241 3111 309 17.37
6 2.5 761 | 033 233 32.16 280 | 16.42
¥ | 23 7.59 0.31 227 34.17 287 | 16.74
8 2.6 7.77 0.35 229 35.18 291 | 16.99
9 7.8 771 | 031 247 34.27 296 T
10 2.1 7.67 0.33 248 | 32.17 297 | 1731
Mean | 2.4 7.69 0.34 235.7 33.29 302.7 17.00
Range | 2.1- | (7.57- | (031- | (25- | (3111- | (280- | (1631
2.8) 777) | 0.39) 248) 35.18) 321) 17.91)
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4.2 Effect of different existing land use and management on

organic carbon, pH, s, EC; 5 and available N, P,Os, K;O and S

of soils.
4.2.1 Effect of different land use and management on soil organic

carbon

Mean soil organic carbon content associated with each land use
system are expressed in the form of a graphical presentation (Fig. 1). The
results revealed that soil under oil palm contained the highest organic carbon
followed by mango, sapota, sugarcane, pulses & oilseed, banana, rice,
vegetables, floriculture and barren land. No appreciable difference has been
observed in the content of organic carbon in soils under oil palm, sapota and
mango land use system i.e., within ‘Tree/Plantation land use group’, where
organic carbon are more or less, same. Similarly, under sugarcane, rice and
pulses and o1l seed system i.e., within ‘Agricultural land use group' the content
of soil organic carbon are more or less same. Though banana plant can be
considered under 'Horticultural land use group', yet it shows almost equivalent
content of soil organic carbon as that under ‘Agricultural land use group’.
Within 'Horticultural land use group' soil under floriculture shows inferior in

organic carbon content. Barren land depicts the least content of organic

carbon.

The reasons for higher content of organic carbon in soil under o1l .

palm, sapota and mango or ‘Tree/Plantation land use group’ might be ascribed
to higher addition of organic biomass through litter fall as well as due to least
disturbance of these soils. On the contrary, least addition of organic biomass,
high rate of decomposition, oxidation of native organic matter and less canopy

coverage are major reasons for the least organic carbon content under barren
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land. The lowest content of organic carbon in uncultivated land was reported
by Sharma and Bali (2000). Variation of inputs (inorganic fertilizers and
organic manures including bio-compost efc.) crop uptake, crop- root- biomass
and their decomposition and canopy coverage are some of the major possible
factors responsible for variation in organic carbon in other land use systems of
NAU, campus. Results were in good agreement as obtained by Sharma er al.
(2001), Kumar et al. (2006), Singh et al. (2006), Zhang et al. (2006) and
Dhaliwal et al. (2008), wherein they found higher content of soil organic
carbon under tree plantation in forest or plantation land use system as
compared to agricultural land use and waste land use system. Poor carbon
status in barren land of the campus suggests that land should not be kept
barren, rather it should be kept under green cover through plantation or further
efforts must be on for improving soil organic carbon particularly in soil under

floriculture and vegetable through addition of more organic manures/biomass

for possible increase in crop yield and for sustenance of soil health as well.
4.2.2 Effect of different land use and management on soil pH; s

Mean soil pH; s associated with each of all land use systems are
graphically presented in (Fig. 2). Soil pH, s varies from 5.82 to 8.00 indicating
soils are acidic to slightly alkaline in reaction. When soil pH; s under ditferent
land use system are compared, no appreciable difference in soil pH;s are
observed as to different land use system, except rice soil which exhibits
medium acidic pH, s with a value of 5.82. Application of higher quantum of -
water, acid producing fertilizers and removal of basic cations through leaching
under waterlogged condition are the major possible contributing factors for
low soil pH, s in rice soil. This result highly corroborates with the findings of
Bouman et al. (1995), Wakene Negassa and Heluf Gebrekidan (2003).
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Soil under sapota exhibits the highest pH; s in comparison to soils
under other land uses. Similar result was obtained by Singh et al. (2006),
wherein higher soil pH; s was reported under orchard land use system. Results
are in agreement with the findings of Dhaliwal et al. (2008) wherein they
mentioned comparatively higher pH,s in undisturbed soil as compared to
cultivated land.
4.2.3 Effect of different land use and management on soil EC, ¢

Mean soil electrical conductivity value associated with each land
use system are expressed graphically and presented in (Fig. 3) which revealed
that soil under all the system are normal though the rice recorded the highest
soil EC,s followed by sugarcane, banana, floriculture, oil palm, vegetable,
pulses and oilseed, sapota, barren and mango land use system. The higher
EC, s or the higher salt accumulation in surface soil of rice, sugarcane as well
as banana might have arisen from soluble salts accumulated from higher
quantum or frequency of applied irrigation water coupled with higher tillage

practices. Similar result was obtained by Somasundaram et al. (2008).

Minimum salt accumulation under mango plantation might be due
to less surface evaporation as a result of higher canopy coverage coupled with
comparatively less watering/irrigation. There is no marked difference in soil
EC, s in rest of the land use system. However, relative difference in EC, s under
different crops/vegetations/barren systems may be attributable to varying
degree of irrigation, canopy coverage and salt absorption capacity of plants/

vegetations/trees.
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Fig-3: Effect of different land use and management on soil Electrical conductivity
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4.2.4 Effect of different land use and management on soil available

nitrogen

Mean soil available nitrogen content associated with each land
use system are expressed in the form of a graph and presented in (Fig. 4)
which revealed that the available nitrogen in soils under all the land use
systems are either low or marginally medium, except that has been found to
record the highest available soil nitrogen under pulses and oilseed
(494 kg ha'). Next to this ranking of available nitrogen are oil palm > mango >
sapota > sugarcane > banana > rice > floriculture > barren land > vegetable
land use system. The possible reason for higher soil available nitrogen in soils
under pulses and oilseed crop might be the supplemental addition of nitrogen
in soil over the years through symbiotic atmospheric nitrogen fixation by
bacteria as well as decomposition of their root biomass. Barring pulses and
oilseed, oil palm, sapota and mango plantation i.e., “Tree/Plantation land use
group” have shown their ability to exhibit higher available soil nitrogen as

compared to rest of the land use systems.

One reason for low content of nitrogen in soil under vegetables
might be due to its higher uptake of native as well as applied nitrogen because
of higher crop productivity. Another reason for low nitrogen status in soils
under vegetables, floriculture and barren land might be due to their low
content of soil organic carbon which plays a pivotal role in the mineralization
of nitrogen in soil. Comparatively higher status of available nitrogen under oil
palm, mango, sapota, sugarcane, banana and rice system over others might be
due to higher content of native soil organic carbon coupled with application of
quite a good amount of bio-compost in these soils during last two years. These
result in confirmative of the findings of Kumar et al. (2006). Except soil under

vegetable crops, other cultivated soils under different land uses show slightly
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higher available nitrogen over barren land. These findings are in good
agreement with the observation of Dhaliwal ef al. (2008). The overall result
calls for special measures for improving status of available nitrogen,
particularly in soils of low available nitrogen through pulse crop/leguminous

crops rotation as well as through addition of organic manures/compost/
biomass and plots should not be kept barren.
4.2.5 Effect of different existing land use and management on soil
available phosphorus
Mean value of soil available phosphorus obtained from all the
existing land use systems are graphically presented in (Fig. 5). Irrespective of
land use systems the mean available soil phosphorus is found to range from

33.29 to 60.30 kg ha™ ie., from medium to high status. The highest value of

available phosphorus is recorded under sugarcane land use system while, the

lowest one is registered under barren land. Available phosphorus under oil

palm, sapota and mango plantation i.e, ‘Tree/Plantation land use group’ and
sugarcane are found to be higher as compared to that under rest of the land use
systems. The higher content of available phosphorus under ‘Tree/Plantation
land use group’ and sugarcane might have arisen from higher organic biomass
with their subsequent decomposition under these plantation and partially due
to build up phosphorus as a result of continuous application of organic and
inorganic phosphatic fertilizer in case of sugarcane system. Type of
vegetation/crop, application of fertilizer/manures and variation in uptake of
phosphorus are some of the major factor as are responsible for variation of
available soil phosphorus under rest of the systems. In general, all cultivated
soils including soils under Tree/Plantation exhibit higher available phosphorus

over that under barren land or undisturbed soil. These results are fully




F S
-

< Ef "ﬂm land use and management on soil available Phosphorus

o
—

. @ ' = e &
N
(,.ey By) snuoydsoyd

ks

(sn7)

s|1qe3eBep

(sn1)

- (sn)
pees |10

g ses|nd

(sn1) @21y

(sn)
suediebng

(sn1)
oBuen

(sn7)
ejodes

(sn7)
wied 110

z
. ;




Results and Discussion 5 1

supported by the findings of Dhaliwal et al. (2008) and partially by Kumar es
al. (2006).

4.2.6 Effect of different existing land use and management on soil

available potassium
Mean value of soil available potassium obtained from all the

existing land use systems are graphically presented in (Fig. 6). Soils of NAU
campus, being either Vertisols or Inceptisols in order, contain generally high
available potassium. Mean available soil potassium in different land use
systems range from 143.2 to 421.3 K,0 kg ha " i.e., from marginally medium
to high status. The highest value is recorded under sugarcane land use system,
while the lowest one is registered under rice land use system. Except soils
under rice and floriculture which exhibit marginally medium and highly
medium, respectively, soils of all other systems have been found to contain
high status of potassium. Leaching losses under puddled land/waterlogged
condition coupled with uptake are main responsible factors for high depletion
of available potassium in rice soils. The low status of available potassium in
rice and floriculture soils call for special attention in respect to potassium
management for balanced nutrition of crop and higher production. Cropping
pattern/land use, management of crop and plant uptake may be considered as
the key factors and are responsible for variation of mean available potassium

In soils under different land use systems. Similar results have been reported by

Ganeshamurthy and Srinivasarao (2009).
4.2.7 Effect of different existing land use and management on soil

available sulphur

Mean value of soil available sulphur obtained from all the

existing land use systems are graphically presented in (Fig. 7). Mean soil
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available sulphur irrespective of different land use system varies from 15.03 to
23.25 mg kg™ i.e, from medium to high status. The highest value of 23.25 mg
kg™ is associated with banana land use system followed by sapota, pulses and
oilseed, mango, oil palm, barren, rice, sugarcane and vegetable land use
system and the lowest value (15.03 mg kg '1) 1s found to be associated with
floriculture land use system. As organic matter plays a major role in generating
available sulphur in soil, the higher status of sulphur or its comparatively
higher content in soils of sapota, mango, banana, pulses and oilseed and oil
palm might be due to higher content of soil organic carbon or higher addition
of organic matter in these soils. Desai et al. (2009) obtained similar result,
wherein they found higher status of available sulphur in soils receiving
organics or crop residue as compared to soils which receive only inorganic
inputs. The addition of sulphur through different sources in pulses and oilseed
crops might be another reason of higher content of sulphur in these soils.
However, the variation in the content of available sulphur might be attributed

to the interaction effect among release of sulphur from soil organic matter,

application of manure and fertilizer crop uptake.

4.3 Status of available micronutrients and physical properties of

soil under different land use and management
4.3.1 Soil under existing oil palm land use and management

The available micronutrient status under oil palm land use system
revealed (Table 22) that Zn, Fe, Mn and Cu range from 0.41 to 0.39, 5.56 to
7.54, 7.75 to 9.25 and 0.15 to 0.90 mg kg~ respectively with chronological
mean value of 0.51 (marginally medium), 6.64 (medium), 8.28 (medium) and

0.28 (medium) mg kg respectively.
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So far as soil physical parameters are concerned, bulk density
ranges from 1.47 to 1.52 Mg m™ with a mean of 1.49 Mg m>, while water
stable aggregates of size > 0.5 mm varies from 46.88 to 63.95 per cent with
mean value of 59.85 per cent respectively.,
Table 22: Status of available micronutrients and physical properties of
soil samples from oil palm land use and management
Sample Zn Fe M Cu BD WSA
mg kg’ Mg m” >0.5mm
1 0.55 6.56 1.75 0.1] 1.49 62.12
2 0.58 7.24 7.96 0.90 1.51 62.39
3 0.51 6.25 7.88 0.11 1.48 63.95
4 0.59 7.45 9,25 0.12 1.48 63.07
5 0.41 5.91 8.74 0.14 1.48 46.88
6 043 5.88 8.00 0.15 1.47 56.61
7 0.48 7.54 9.11 0.90 1.52 62.75
8 0.47 7.16 1.81 0.15 1.47 61.5
9 0.51 5.56 8.56 0.10 1.51 56.64
10 0.53 6.89 777 0.13 1.49 62.55
Mean 0.51 6.64 8.28 0.28 1.49 59.85
Range | (0.41-0.59) | (5.56-7.54) | (7.75-9.25) | (0.15-0.90) | (1.47-1.52) | (46.88-63.95)
4.3.2 Soil under existing sapota land use and management

Under sapota land use system available Zn status is found to be
low with a range from 0.40 to 0.48 mg kg™ in soil (Table 23). Available Fe
shows low status having a range from 4.56 to 4.95 mg kg". Available Mn

exhibits low to medium status showing a variation from 4.46 to 5.32 mg kg'l,

while Cu shows marginally medium status with a range from 0.25 to 0.28 mg
ke . Mean value of available Zn, Fe, Mn and Cu are observed to be 0.44,
4,77, 4.95 and 0.26 mg kg " respectively.

Bulk density of soils under this land use ranges from 1.45 to 1.48

Mg m™ with a mean of 1.47 Mg m™, while water stable aggregates of size >
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0.5 mm range from 62.51 to 68.34 per cent respectively with mean value 66.53

per cent.

Table 23: Status of available micronutrients and physical properties of

soil samples from sapota land use and management

Sample Zn | Fe Mn Cu BD WSA
- mg kg™’ Mg m” >).Smm
1 0.41 4.95 5.32 0.27 1.48 67.12
2 047 4.86 4.96 0.26 1.47 67.1
3 048 | 4.74 5.12 0.27 146 67.88
4 0.45 4.56 4.78 0.26 1.46 62.51
5 041 4.65 4.87 0.25 147 67.4
6 045 4.78 5.23 0.25 .46 66.4
7 042 4.84 4.46 0.25 1.48 64.73
8 0.45 4.69 4.74 026 1.46 67.2
9 0.40 4.75 4.98 0.28 1.45 66.63
10 0.41 4.91 4.99 0.28 1.46 68.34
Mean | 0.44 277 | 495 0.26 147 | 6653
Range | (0.40-0.48) | (4.56-4.95) | (4.46-5.32) | (0.25-0.28) [ (1.45-1.48) | (62.51-68.34)
4.3.3 Soil under existing mango land use and management

Under mango land use system (Table 24) the available Zn ranges

from 0.42 to 0.50 mg kg ' indicating low to medium status, Fe ranges from

9.10 to 10.13 mg kg ™ indicating medium to high status, Mn varies 5.33 t0 6.19

mg kg ~' indicating its marginally medium value and Cu ranges from 0.21 to

0.25 mg kg "' indicating its slightly medium status with mean value of 0.45,

9.62, 568 and 0.23 mg kg~ respectively for Zn, Fe, Mn, and Cu in

chronological order.

Bulk density of soils is observed to vary from 1.43 to 1.48 Mg m”

with a mean of 1.45 Mg m™. Water stable aggregates of size > 0.5 mm range

from 60.40 to 68.14 per cent, respectively with a mean value of 63.32 per cent.
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Table 24: Status of available micronutrients and physical properties of

soil samples from mango land use and management

Sample Zn Fe Mn Cu BD WSA
mg kg?[ Mg m >0.5mm

1 0.42 9.33 5.33 0.24 1.48 60.40

pi 0.50 10.00 5.46 0.21 1.46 62.85

3 0.45 9.10 6.15 0.22 1.45 60.50

4 0.44 941 5,96 0.21 .44 62.50

5 0.45 G.44 5.78 0.24 1.46 61.95

6 0.42 9.80 5.62 0.25 1.45 68.14

7 (.46 9.12 5.51 0.24 143 £6.40

8 0.47 10.12 6.19 0.21 1.45 63.30

9 0.42 9.75 239 0.23 1.46 63.12

10 0.48 10.13 5.41 0.23 1.45 64.00
Mean 0.45 9.62 5.68 0.23 1.45 63.32
Range | (0.42- (9.10- (5.33- (0.21- (1.43- (60.40-
0.50) 10.13) 6.19) 0.25) 1.48) 68.14)

4.3.4 Soil under existing sugarcane land use and management.

The available micronutrient status under sugarcane land use
system revealed (Table 25) that the mean values of Zn, Fe, Mn and Cu are
0.29, 6.23, 6.11 and 0.20 mg kg "' respectively. Available Zn varies from 0.21
to 0.38 indicating its low to medium status, Fe varies from 5.63 to 6.81 mg
kg "' indicating its slightly medium status while Mn and Cu ranges from 5.51
to 6.68 mg kg " and 0.18 to 0.22 mg kg ', respectively indicating its slightly

medium status and low to medium status, respectively.
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In case of physical parameters, bulk density of soil under
sugarcane land use ranges from 1.49 to 1.55 Mg m” with a mean value of 1.52
Mg m~, while water stable aggregates of size > 0.5 mm range 50.52 to 65.66

per cent with a mean value of 58.18 per cent.

Table 25: Status of available micronutrients and physical properties of

soil samples from under sugarcane land use and management

Sample| Zn__ |  Fe Mn Cu BD_ WSA
g mg kg Mg m” >0.5mm
1 0.23 5.96 6.68 0.22 1.53 50.78
7 0.31 5.71 551 0.21 1.55 50.52
E 0.24 6.63 6.23 0.22 .53 60.63
4 0.23 621 6.14 0.21 1.55 50.59
5 0.21 5.89 5.63 0.21 1.54 51.08
6 0.31 5.63 5.74 0.20 1.50 65.54
- — "
7 0.33 6.52 634 | 018 | 150 62.24
8 035 | 6.73 6.46 0.19 [.49 65.66
FEESE: T L ——t
9 0.38 6.25 5.85 0.20 [.51 62.39
10 0.35 6.81 6.51 0.20 .49 62.34
Mean |  0.29 6.23 6.11 0.20 1.52 58.18
Range | (0.21-0.38) | (5.63-6.81) [ (5.51-6.68) | (0.18-0.22) [ (1.49-1.55) | (50.52-65.66)

4.3.5 Soil under existing rice land use and management

The mean of available Zn, Fe, Mn and Cu status under rice land
use system (Table 26) are 0.63, 20.48, 19.24 and 0.14 mg kg ! respectively.
Available Zn varies from 0.60 to 0.65 mg kg ~' indicating medium status. Fe
ranges from 16.20 to 24.60 mg kg ~' and Mn is observed to vary from 18.20 to
20.90 mg kg "' indicating their high status. Cu is observed to vary from 0.09 to
0.18 mg kg ' exhibiting low status.

Bulk density of soil under rice land use ranges from 1.59 to 1.64

Mg m, with a mean value of 1.62 Mg m™ , while water stable aggregates of
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size¢ > 0.5 mm showed variation from 22.36 to 26.61 per cent with a mean

value of 24.19 per cent.

Table.26: Status of available micronutrients and physical properties of

soil samples from rice land use and management

Sample Zn Fe Mn Cu BD WSA
_ mg kg’ = Mg m> >0.5mm

1 0.64 21.8 18.2 0.09 1.60 25.42

) 0.61 22.1 19.8 0.10 1.63 24.72

3 0.63 23.3 20.3 0.16 1.64 22.57

4 0.62 24.6 20.9 0.15 1.64 24.67

5 0.64 22.8 19.2 0.18 1.64 25.36

|6 0.63 197 19.1 0.17 1.61 22.42

7 0.61 18.2 18.2 0.12 1.61 26.61

8 0.6 19.8 19.7 0.14 1.59 24.36

9 0.63 162 | 183 T 0.13 1.59 2342

10 0.65 16.3 18.7 0.11 1.60 22.36

Mean | 0.63 20.48 19.24 0.14 1.62 24.19
Range | (0.60- (16.20- (18.20- | (0.09- (1.59- (22.36-
- 0.65) 24.60 20.90) 0.18) 1.64) 26.61)
4.3.6 Soil under existing pulses and oil seed land use and

management

The available micronutrient status under pulses and oilseed land
use system revealed (Table 27) that the lower and upper limits of Zn are 0.30
and 0.39 mg kg™ indicating its medium status, Fe and Mn varies from 6.51 to
7.77 mg kg ™' and 6.21 to 7.98 mg kg *' indicating their medium status, while

Cu is observed to vary from 0.12 to 0.18 mg kg = indicating low status. The

mean value of available Zn, Fe, Mn and Cu are 0.35, 7.15, 7.11 and 0.15 mg
kg ! respectively.
Bulk density of soil under this land use ranges from 1.56 to 1.60

Mg m™ with a mean value of 1.58 Mg m™ while water stable aggregates of size
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> 0.5 mm ranged from 52.81 to 63.86 per cent with a mean value of 58.73 per

cent.
Table 27: Status of available micronutrients and physical properties of

soil samples from pulses & oilseed land use and management

Sample Zn Fe Mn Cu BD WSA
mg llg'i'I Mg m”™ >0.5mm
1 0.33 6.78 7.73 0.15 1.58 52.81
2 0.32 7.71 6.23 0.12 1.57 55.91
3 0.39 6.68 6.21 0.13 1.59 53.11
4 0.37 7.63 1.78 0.17 1.57 54.11
8 0.39 6.51 6.78 0.16 1.59 55.01
6 0.33 6.55 6.71 0.17 1.59 63.26
7 0.335 7.77 6.21 0.12 1.60 62.62
8 0.30 6.89 7.71 0.18 1.56 63.86
9 0.35 7.25 7.98 0.14 1.56 63.36
10 0.39 71.76 7.78 0.12 1.57 63.26
Mean 0.35 7.15 7.11 0.15 1.58 58.73
Range (0.30-0.39) | (6.51-7.77) | {6.21-7.98) | (0.12-0.18) | (1.56- (52.81-63.86)
1.60)
4.3.7 Soil under existing banana land use and management

The available micronutrient status under banana land use system
revealed (Table 28) that Zn ranges from 0.31 to 0.49 mg kg ' indicating its
low status, Fe varies from 6.11 to 7.35 mg kg ~' indicating its medium value,
Mn show its limit from 6.45 to 7.56 mg kg *' indicating its medium value,
while Cu varies from 0.15 to 0.18 mg kg ' indicating its slightly low status
with chronological mean value of 0.38, 6.70, 6.92 and 0.17 mg kg

respectively.

Bulk density of soil under banana land use ranges from 1.54 to
1.63 Mg m™ with a mean value of 1.59 Mg m”, while water stable aggregates

of size > 0.5 mm range from 41.31 to 51.22 per cent with a mean of 45.67 per

cent respectively.
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Table 28: Status of available micronutrients and physical properties of

soil samples from banana land use and management

Sample Zn Fe Mn Cu BD WSA
. mg kg’ - Mgm” | >0.5mm
1 | 031 6.23 6.91 0.17 1.63 41.92
) 0.32 611 698 | 018 | 163 | 4675
3 0.31 6.35 6.87 0.16 1.63 51.22

4 0.34 7.12 6.81 0.16 1.62 46.20

5 0.32 7.35 7.56 0.15 1.60 47.39

6 0.35 T76.51 7.35 0.15 1.61 45.25
o 0.47 7.19 6.75 0.17 1.55 47,00
8 0.48 6.41 6.56 0.19 1.58 4631

| o 0.49 6.51 645 | 020 1.54 41.31
10 043 | 722 6.95 0.19 1.54 4335
| Mean | 038 6.70 692 | 017 159 | 4567
Range | (0.31-0.49) | (6.11- (6.45- (0.15- (1.54- (41.31-
1.35) 7.56) 0.18) 1.63) 51.22)

4.3.8 Soil under existing vegetable land use and management

The available micronutrient status under vegetable land use
system revealed (Table 29) that Zn, Fe, Mn and Cu varies from 0.20 to 0.35,
3.45to 4.91, 4.21 to 5.81 and 0.11 to 0.14 mg kg™ indicating low, low, low to
medium and low status with respect to available Zn, Fe, Mn and Cu
respectively. The mean of available Zn, Fe, Mn and Cu are found to be 0.30,

4.19, 4.99 and 0.12 mg kg respectively.

Bulk density of soil under vegetable land use ranges from 1.69 to
1.72 Mg m™ with a mean value of 1.70 Mg m™ while water stable aggregates
of size > 0.5 mm ranges from 36.92 to 50.08 per cent with a mean value of

44.15 per cent.
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Table 29: Status of available micronutrients and physical properties of

soil samples from vegetable {and use and management

Sample Zn Fe Mbn Cu BD WSA
mg kg:r Mg m” >0.5Smm
1 0.22 4.9] 5.8] 0.1 1.69 45.28
2 0.35 3.45 421 0.13 1.71 40.10
[ 3 0.24 365 | 455 | o012 1.69 44.75
4 031 | 473 5.5] 0.11 171 3692
5 0.20 381 481 | 0.2 171 | 4485
6 0.33 4.51 5.11 0.13 1.71 47.10
k. 035 [ 372 461 | 012 170 | 50.08
8 0.32 3.55 4.35 0.14 .69 42.40
9 0.31 4.87 5.62 0.11 1.69 45.80
10 | 033 465 | 531 [ 0.l 1.72 44.18
| Mean | 030 | 419 4.99 0.12 170 | 44.15
Range | (0.20-0.35) | (3.45-4.91) | (4.21-5.81) | (0.11-0.14) | (1.69-1.72-) | (36.92-50.08)
4.3.9 Soil under existing floriculture land use and management

The available micronutrient status under floriculture land use

system revealed (Table 30) that Zn ranges from 0.18 to 0.24 mg kg

indicating its low status, Fe varies from 5.13 to 6.72 mg kg -

1

indicating its

medium status, Mn varies from 6.23 to 7.89 mg kg ~' indicating its medium
status, while Cu ranges from 0.14 to 0.19 mg kg ~' indicating its low status
with chronological mean value of 0.21, 5.82, 7.05 and 0.16 mg kg &

respectively.

So far as soil physical parameter are concerned, bulk density of
soil under floriculture land use ranges from 1.68 to 1.73 Mg m™ with a mean
value of 1.71 Mg m™, while water stable aggregates of size > 0.5 mm ranges

from 40.19 to 46.25 per cent with a mean value of 42.96 per cent.
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Table 30: Status of available micronutrients and physical properties of

soil samples from floriculture land use and management

Sample Zn Fe Mn Cu BD WSA
mgkg" l"ir!g_m:r >0.5mm
1 0.23 5.23 6.51 0.16 1.72 40.68
Y 0.21 5.13 6.75 0.18 1.71 40.19
3 0.20 5.61 6.66 0.17 {.68 42.2
4 0.18 5.20 7.89 0.14 1.69 45.25
5 0.21 5.63 7.45 0.16 1.72 46.25
6 0.24 6.21 7.56 0.15 1.69 41,62
T 0.20 5.45 6.23 0.19 1.70 43.25
8 0.22 6.71 7.4 0.14 1.72 44.58
9 0.21 6.72 6.32 0.14 1.73 41.85
10 0.19 6.27 7.7 0.15 1.73 43.76
Mean 0.21 5.82 7.08 0.16 1.71 42.96
Range | (0.18-0.29) | (5.13-6.72) | (6.23-7.89) | (0.14-0.18) | (1.68-1.73) | (40.19-46.25)
4.3.10 Soil under existing barren land and management.

The available micronutrient status under existing barren land

revealed (Table 31) that available Zn ranges from 0.30 to 0.39 mg kg ™'

indicating its low value, Fe varies from 4.11 to 5.65 mg kg ' indicating its low

to medium value, Mn varies from 5.09 to 6.71 mg kg ~' indicating its medium

status and Cu varies from 0.10 to 0.13 mg kg -

I

indicating its low status

respectively with chronological mean value of G.34, 4.90, 6.03 and 0.11 mg

kg~ respectively.

Bulk density of soif under barren land ranges from 1.80 to 1.38

Mg m” with a mean value of 1.83 Mg m™, while water stable aggregates of

size > 0.5 mm ranges from 28.62 to 35.94 per cent with a mean value of 31.59

per cent,
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Table 31: Status of available micronutrients and physical properties of

soil samples from barren land and management

Sample Zn Fe Mo | Cu | BD WSA
‘ mg kg’ Mg m> >0.Smm
1 0.33 5.11 6.11 0.11 .82 33.32
2 0.31 4.29 6.21 0.12 | 1.88 30.18
3 0.32 4.57 5.61 0.12 .82 31.93
4 0.39 5.65 6.71 0.10 1.83 28.62
5 0.31 4.38 5.56 0.10 1.83 29.00
6 0.37 5.41 6.45 0.12 1.81 34.92
7 039 5.53 6.53 0.11 1.83 31.02
8 0.30 411 5.09 0.12 1.80 32.09
9 0.33 4.75 5.75 0.13 1.80 35.94
10 0.35 5.23 6.23 0.11 1.83 28.85
Mean 0.34 4.90 6.03 0.11 1.83 31.59
| Range (0.30-0.39) | (4.11-5.65) | (5.09-6.71) | (0.10-0.13) | (1.80-1.88) | (28.62-35.94)
4.4 Effect of different existing land use and management on
micronutrients and physical properties of soil.
4.4.1 Effect of different land use and management on soil available

zinc

Mean value of soil available zinc obtained from all the existing

land use system graphically presented in (Fig. 8). When all the land use

systems are considered together, it is observed that, Zn ranges from 0.21 to

0.63 mg kg, The highest and the lowest value of available Zn are found to be

associated with rice and floriculture land use systems. The addition of

recommended dose of Zn might be reason for reflecting comparatively high

available Zn in rice soil. The results further indicate that except soils under rice

and oil palm system, other land use systems have been found to exhibit

deficient status of available Zn, calling for adoption of corrective measures as

to avoid Zn deficiency in the near future. Almost similar observations have
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been made by Kathyal and Datta (2004) and Somasundaram et al. (2008).
Application of Zn as per recommendation in rice as a part of management

practices might be the reason for higher level of available Zn in rice soil.
4.4.2 Effect of different land use and management on soil available

iron

Mean value of soil available iron obtained from all the existing
land use systems are graphically presented in (Fig. 9). When all land use
systems of NAU, campus under study are considered it is observed that
available Fe varies widely from 4.19 to 20.48 mg kg, exhibiting its low to
high available status. The highest value of available Fe is found to be
associated with rice soil and the lowest value with vegetable system. This fact
indicates that different land use systems have impacted differently on available
Fe content of soil. Soils under vegetables crop, barren land and sapota exhibit
low to marginal status of available Fe, while in other systems (except rice)
status of available Fe has been found to be medium. Exceptionally high
available Fe under rice soil might have arisen due to lower pH of soils and
reduced environment under water logged condition. The differences In
available Fe content under other systems might be ascribed to the accelerated
nutrient removal by crop under varying land use system and intensification.
The available Fe below sufficiency range (6 to 8 mg kg') particularly in
sapota, vegetable and floriculture systems suggest that Fe deficiency
symptoms may develop in near future unless it is replenished through addition
of organic matter or some other means. Similar findings in relation to critical

limits of iron were reported by Sharma er al. (2001).






Results and Discussion § 4

4.4.3 Effect of different land use and management on soil available

mangancse

Mean value of soil available Mn obtained from all the existing
land use systems are graphically presented in (Fig. 10). Available Mn has
shown wide variation in its available status having range from 4.95 to 19.24
mg kg, with the highest value associated with rice soil and the lowest one
with sapota land use system. Soil available Mn has been found to follow, more
or less, similar trend as that of available iron under different land use systems.
This fact indicates that like available iron, land use systems imparted varying
impact on available Mn content of soil. Soils under vegetable crops and sapota
are observed to be exhibit low to marginal status of available Mn, while in

other systems (except rice) status of the Mn has been found to be medium. The

reason for exceptionally high available Mn under rice soil is almost the same
as that 1s observed for iron. Comparatively higher pH transforms divalent form
of Mn into tr1 or tetravalent forms of Mn which are water insoluble and not
available to crop plants. The reasons for differences in available Mn under
other systems are same as described in case of available iron. The available
Mn below sufficiency range (6 to 8 mg kg™) particularly in sapota and
vegetable system suggest that Mn deficiency is required to be corrected to
avoid possible adverse effect on crop yield under these land use systems.
Sharma ef al. (2001) described similar findings and results in relation to

critical limits of Mn.

4.4.4 Effect of different land use and management on soil available

copper

Mean value of soil available Cu obtained from all the existing
land use systems are plotted in the form of bar diagram (Fig. 11). The mean

available Cu under varying land use system has been found to vary from 0.11
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to 0.28 mg kg indicating deficient to marginal status. Oil palm, sapota,
mango and sugarcane land use system have exhibited marginal level of Cu
while in rest of the system the same are found to be deficient as per Lindsay
and Norvell (1978). However, Katyal and Sharma (1991) identified the critical
limit of Cu and according to them soils of pulses and oil seed, sugarcane,
banana, vegetable and barren land use system come below the critical limit
wherein rest of the system are medium, might be due to the higher content of
organic carbon. So far oil palm i1s concerned, slightly higher available Cu as
other land uses might have arisen from continues addition of fertilizer

containing Cu as a filler material. Similar results were also mentioned by

Somasundaram (2006).

4.4.5 Effect of different land use and management on soil bulk

density (B.D)

Mean value of soil bulk density obtained from different existing
land use systems are graphically presented in (Fig. 12). When all the land use
system of NAU, campus under study are considered, it is observed that the
bulk density of soils under mango, sapota and oil palm ie., under “Tree/
Plantation land use group” are lower value (1.45 to 1.49 Mg m™) as compared
to those under other land uses. The reason might be due to the higher content
of carbon or organic matter through addition of higher leaf- litter and twigs efc.
to this soil as organic matter influences aggregate formation resulting in
decrease in bulk density (Mathan and Kannan, 1993). On the other hand,
barren land has exhibited the highest bulk density of 1.83 Mg m™ possibly for

no ploughing/tillage operation, less organic matter addition coupled with high
rate of decomposition/oxidation under minimum canopy coverage. The highest
bulk density in uncultivated land was reported by Sharma and Bali (2000).

Soils under other land uses have shown intermediate values of bulk density
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depending upon crops/vegetations, their management including tillage
practices. However, soils under floriculture and vegetable land use depicted
comparatively higher bulk density as compared to others which might be due
to low organic carbon i.e., organic matter content as discussed earlier results

corroborates with the findings of Dhaliwal et al. (2008).

4.4.6 Effect of different land use and management on soil Water

Stable Aggregates (>0.5mm)

[rrespective of land use system when water stable aggregates
>0.5 mm which are also considered as ‘macro aggregates’ varied widely
(24.19 to 66.53 per cent) from system to system (Fig. 13), the highest and the
lowest value were associated with sapota and rice land use system
respectively. Comparatively higher per cent of macro aggregates are observed
under sapota, mango and oil palm land use system i.e., “Tree/Plantation land
use group” followed by pulses and oil seed and sugarcane land use system i.e.,
“Agricultural land use group” (excluding rice), followed by vegetable,
floriculture and banana land use system i.e., “Horticultural land use group”.
Similar result was reported by Kahlon ef al. (2006), where in higher per cent
of water stable aggregates was observed under forest plants followed by arable
cultivated land and barren [and. The higher per cent of water stable aggregates
under “Tree/Plantation land use group” might be attributed to relatively higher
organic carbon or organic matter content of these soils as well as relatively low
tillage operation, Similar reason was also put forwarded by Mathon and
Kannan (1993). The lowest per cent of aggregate under rice soil might have

arisen because of puddling operations as a result of higher disintegration of

aggregates/structures. Results indicate that cultivation practices, particularly in
soils under “Agricultural land use group” and “Horticultural land use group”,

rate of organic matter loss has been faster by accelerated microbial
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decomposition and reduced the proportion of water stable macro-aggregates,

which hint us to adopt conservation agriculture to certain extent in order to
expand minimum energy for ecological stability. These findings corroborates
with the findings of Monreal and Kodama (1997). The barren land though
contains the lowest per cent of carbon and as a result has exhibited second

lowest per cent of aggregates after rice. Similar results were contributed by
Zhang et al. (2008).
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Table 32: Simple Correlation between Organic carbon and other soil parameters of representative soils under different
land use systems

Land use | ‘ |
Oil Pulses
Palm Sapota | Mango | Sugarcane ‘ Rice and Oil | Banana | Vegetable | Floriculture | Barren
Seed
Parameter [ |
pHas 016 | 016 | 055 | -0.907 | -0.66" | 0.23 041 | 032 0.30 0.48
ECy s 048 | -035 | 0.67 0907 | -043 | -0.07 | 082 0.48 -0.07 | -0.14
Avail.N 084" | 042 | 034 0.70* 047 | 031 077" 1 -019 0.93** | 030
[ Avail P 0.00 | 0.33 0.03 095" | -0.25 0.30 0.32 -0.10 -0.36 0.53
Avail K 038 | 037 | 033 087" | 014 | 017 | 092" 0.09 -0.23
Avail.$ 026 | 069" | 027 0.82 -0.12 -0.60 0.88° | -0.63 -0.01 -0.21
[ Avail.Zn | 053 | 010 | 0.5 0.78" 0.08 -0.32 0.81" -0.62 -0.07 -0.44
[ Avail Fe 024 [ -040 | 020 0.53 -0.61 0.29 0.60 0.11 0.17 -0.51
Avail.Cu | -0.69* [ 0.29 0.39 0.79** | 0.52 0.22 0.46 -0.21 022 0.91**
Avail. Mn 019 | 005 | -0.07 0.37 -0.66 0.66 | 028 | 022 0.10 | -0.42
B.D 001" | 001" 068 | 099" 0917 | 096" | 0.9 085 0.15 [ -0.20
WSA (> G.Smm)| -0.31 0.00 | 084" 0.93" 0.05 0.40 -0.27 0.00 0.34 0.75%*

* =Significant at 5 %
** =Significant at 1%
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4.5 Simple correlation (r) of orgamnic carbon with pH,s, EC,;,
available N, P;0s & K;0 and S under different land use system

4.5.1 Oil palm land use system

The data on correlation coefficients (r) between organic carbon and
other soil parameters show (Table 32) that available nitrogen has shown a highly
significant positive correlation with organic carbon (r=0.84**) which indicates that
with the increase in soil organic carbon under this system available nitrogen
increases. Bulk density of soil has highly significant but negative correlation
(r=-0.91**) with organic carbon which means that with the increase in soil organic
carbon bulk density of soil decreases. The available Cu show significant negative

correlation (r=- 0.69*) with organic carbon.
4.5.2 Sapota land use system:

In sapota land use system available sulphur has shown a significant
positive correlation with organic carbon (r=0.69*) and bulk density has formed a

highly significant and negative correlation with organic carbon (=-0.91**).

4.5.3 Mango land use system

In mango land use system, a significant positive correlation is
observed between electrical conductivity and organic carbon (r=0.67*) of soil
while, a significant negative correlation is noticed between bulk density and
organic carbon (r=-0.64*). The water stable aggregates of size > 0.5 mm has

shown a highly significant and positive correlation (r=0.84**) with organic carbon.

4.5.4 Sugarcane land use system:

In case of sugarcane land use system, highly significant posttive
correlations of organic carbon have been found with soil EC (r=0.90**), available
P (r=0.95**), available K (r=0.87**), available S (r=0.82**), available Zn

(r=0.78*%*), available Cu (r=0.79**) and water stable aggregates > 0.5 mm

(r=0.93**), while a significant positive correlation (r=0.70%*) of organic carbon was

observed with available N. On the contrary, organic carbon is highly significant
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but negatively correlated with soil pH,s (r=-90**) and with bulk density
(r=-0.99%*),

4,5.5 Rice land use system

In soils under rice land use system, pH (r=-0.66*) and available Mn
(r=-0.66*) have shown significant negative correlation with organic carbon, while
bulk density has exhibited highly significant negative correlation (r=-0.91*%*) with

Ofganic carbon.
4.5.6 Pulses & oilseed land use system

Available Mn in soil under pulses and oilseed is observed to be
correlated significant and positively with organic carbon (r=0.66**), while soil
bulk density is found to exhibit a highly significant negative correlation

(r=-0.96**) with organic carbon.
4.5.7 Banana land use system

So far as banana land use is concerned, soil organic carbon has been
found to correlate highly positively and significantly with EC (r=0.82**), available
K (r=0.92**), available S (r=0.88**) and available Zn (r=0.81**). On the contrary,
organic carbon has shown highly significant negative correlation with available N

(r=-0.77**) and with bulk density (r =-0.96**).

4.5.8 Vegetable land use system

In case of vegetable land use system, available S (r=-.63%*) has shown
significant negative correlation with organic carbon, while the correlation of bulk

density is highly significant and negative (r=-0.85**) with organic carbon.
4.5.9 Floriculture land use system

In floriculture land use system, a highly significant positive

correlation is observed between available N (r=0.93**) and soil organic carbon.
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4.5.10 Barren land

In barren tand, water stable aggregates of size > 0.5mm has come out
with a highly significant positive correlation (r=0.75**) with organic carbon as
well as available Cu shows highly significant positive correlation (r=0.91**) with

organic carbon,

4.0. Correlation between organic carbon and other soil parameters

under different land use systems

Soil organic carbon is considered as a good indicator of soil
productivity potential it has large bearing on soil physical, chemical and biological
properties of soil and plays a pivotal role in sustaining soil quality, agricultugal
production and environmental quality. So, considering the importance of SOC
correlations of organic carbon worked out with other soil parameters for varying

existing land uses and management and discussed here.

Soil pH;s has been found to correlate negatively with SOC under
sugarcane, rice and vegetable land use and positively with rest of the land use
systems. Which 1s conforming to the findings of Dhaliwal et al. (2008). However,
correlations under sugarcane (r= -0.90%*) and rice system (r= -0.66*) only are
observed 10 be highly significant and significant respectively, This finding is in
conformity with Pal and Shrupali (2006). So far as soil EC; 5 is concerned, organic
carbon 1s positively correlated in five land use systems except sapota, rice, pulses
& oilseed, floriculture land use system and barren land. However, correlations with
EC,s have been found significant or highly significant under mango (r=0.67*),

sugarcane (r=0.90**) and banana system (r= 0.82%%),

In case of available N except banana, vegetable land use and barren
land, positive correlations have been observed in other land uses. But, positive
correlations have reached to the level of high significance under oil palm
(r= 0.84**), and floriculture system (r=0.93**) and to significant level only under

sugarcane system (r=0.70*). Such positive correlation between organic carbon and
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available N was also observed by Kumar et al. (2006) and Dhaliwal ef al. (2008).
In banana system, a highly significant negative correlation (r=-0.77**) exists
between soil organic carbon and nitrogen. While available P has shown poor
negative correlation in rice, floriculture and vegetable land use systems, it has
expressed positive correlation with organic carbon in rest of the land uses.
Negative correlation between organic carbon and P was also reported by Das et al.
(1997). Only in soils of sugarcane system, a high significant positive correlation
(r=0.95**) has been found between soil organic carbon and available P. Barring
the barren land, in all other land use systems, organic carbon is positively
correlated with available K. However, correlations have become highly significant
only in sugarcane (r=0.87**) and banana system (r=0.92**). Correlation between
organic carbon and sulphur is positive for oil palm, sapota, mango, sugarcane,
banana land use systems and negative for rice, pulses & oil seed, floriculture,
vegetable and barren land use system. While, the positive correlation have come
out as significant or highly significant under sapota (r=0.69*), sugarcane
(r=0.82**), and banana (r=0.88%*) systems. The significant but negative

correlation (r=-0.63*) has been observed only i vegetable land use system.

In o1l palm, pulses and oil seed, floriculture, vegetable land use

systems and barren land, available Zn is negatively correlated with organic carbon,
while correlations are positive in other land use systems. However, only under
sugarcane and banana land use, correlation have been observed highly significant
(r=0.78**, r=0.81**) and positive. Such positive correlation was observed by
Dhaliwal ef al. (2008) and Venkatesh er al. (2003). In case of available Fe, no
significant correlation exists. However, results of negative correlations observed in
oil palm, sapota, rice land use and barren land are in conformity with the findings

of Reddy and Agarwala (1972) and positive correlations in the rest of the land use

systems are supported by results as were observed by Vadivelu and
Bandhopadhyay (1995), Chattopadhyay et al. (1996) and Singh et al. (2006).

Available Mn has shown significant positive correlation (r=0.66*) under pulse and

7 2
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oil seed and a significant negative correlation under rice. In rest of the land uses
correlations are either positive or negative, but could not reach to the level of

significance,

So far as available Cu is concerned, positive correlations of organic
carbon are observed in all land use systems except oil palm and vegetable.
However, in sugarcane system and in barren land correlation are found to be highly
significant and positive. Such positive correlation of available Cu with organic
carbon was previously noted by Venkatesh et al. (2003). Only oil palm system has
shown highly significant negative correlation which are in conformity with the
findings of Das ef al. (1997).

In case of bulk density, high negative and significant correlations of
organic have been observed in almost all land systems, except floriculture and
banana land. This fact indicates that soil organic carbon has a large bearing on the
regulation of soil bulk density almost 1n all the land use system of NAU, campus.
Similar observations were recorded by Mathan and Kannan (1993} and
Bhattacharyya (2007).

As per as water stable aggregate of size > 0.5mm are concerned,
highly positive and significant correlations have been observed with organic
carbon in mango and sugarcane land use systems and in barren land. The results of
positive correlations are in agreement with the findings of Zhang et al. (2008) that

soil organic matters were related positively to water stable aggregates.
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V. SUMMARY AND CONCLUSION

The present investigation was carried out with an
objective to study the organic carbon, available nutrients and
physical properties of soils of Navsari Agricultural University
campus as influenced by varying existing agricultural land use and
management. For this purpose, ten different land use systems
namely, 1) Oil palm plantation 2) Sapota plantation 3) Mango
plantation 4) Sugarcane crop 5) Rice crop 6) Pulses and Oil seed
crops 7) Banana plantation 8) Vegetable crops 9) Floriculture
crops and 10) Barren land were identified in the NAU, campus and
taken under study. Out of ten land uses No.l to 3, No. 4 to 6, No.7
to 9 and No.10 are considered as “Tree/plantation land use group”,
“Agricultural land use group”, “Horticultural land use group” and
"Barren land"” respectively. Hundred surface soil samples, of which

ten from each land use system were collected and were subjected

to laboratory analysis for organic carbon, available major (N,
P,Os, K,0), Secondary (S), micro nutrients (Zn, Fe, Mn and Cu)
and physical properties (bulk density and water stable aggregates
of size > 0.5 mm) of the soils. The results obtained were
interpreted and discussed as to the effect of different land uses on
the various soil parameters under study. The correlation
coefficients of organic carbon with other soil parameters were
worked out for all categories of land uses to study theilr
interrelationship. Based on results, some suggestions were made
for their better utilization, keeping in view the necessity of

sustenance of soil health/quality as well as higher crop yield. The
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results of the present investigation are summarized and

conclusions have been made in the foregoing part.
5.1 Organic carbon and physico-chemical properties

The organic carbon under different land uses varied
from 2.4 to 9.7 g kg "' and showed the following descending order:
oil palm > mango > sapota > sugarcane > pulses & oil seed >
banana > rice > vegetables > floriculture > barren land. “Tree/
Plantation land use group” showed higher soil organic carbon as
compared to those under “Agricultural land wuse group” and

“Horticultural land use group” and "Barren land".

The major reason for higher content of organic carbon
in “Tree/ Plantation land use group” might be ascribed to higher
addition of organic biomass through litter fall while, reverse is the
true for the least organic carbon content under "Barren land". Poor
carbon status in barren land of the campus suggests that land
should not be kept barren, rather it should be kept under green
cover through plantation. Further, efforts must be made for
improving soil organic carbon, particularly in soils under
floriculture and vegetable through addition of more organic
manures/biomass etc. for possible improvement of soil health and

crop vield as well.

Soils in all land use systems e¢xhibited salinity below
problematic limit. The order of different land uses wtth respect to
EC,s 1s as: rice > sugarcane > banana > floriculture > oil palm >
sapota > pulses & oil Seed > vegetable > barren > mango.

Comparatively higher salt in sugarcane and banana systems is due
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to accumulated salt from higher quantum and / or frequency of

applied irrigation water.

Soil PH; s under different land use systems varied from
5.82 to 8.0 with no appreciable difference amongst land uses,
except for rice which showed acidic soil reaction. Application of
higher quantum of water, acid producing fertilizers and removal of
basic cations through leaching, are the some contributing factors
for low soil PH, s in rice soil. Soils under sapota was slightly

alkaline and in others were, more or less, normal in soil reaction.

5.2 Avﬁilable major nutrients:

Pulses and oil seed land use system recorded higher
available soil nitrogen (494 kg ha™') as compared to other land use
systems, exhibiting either medium or marginally medium or low
status of available N. The descending orders of land use with
respect to available N are as below: Pulses & o1l seed > oilpalm >

mango > sapota > sugarcane > banana > rice > floriculture >
barren > vegetable. Atmospheric nitrogen fixations by bacteria as

well as decomposition of root biomass are possible reason for
comparatively higher available N in pulses and oilseed soil. Low
to marginally medium status of available nitrogen in major soils
indicate that special care must be adopted for crop selection and
nitrogen management in these soils to obtain sustained/higher crop
yield. Further, pulse crops/leguminous crops should be taken in a

rotation along with others crops.
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Available soil phosphorus varying widely from 33.29 to
60.30 kg ha' exhibited medium to high status under varying land
use system. The descending orders of land use with respect to
available P are as below: sugarcane > oil palm > mango > sapota >
pulses & o1l seed > vegetable > banana > floriculture > rice >
barren. Tree/plantation land uses, in general analyzed higher
available phosphorus over other cultivated soils and barren land
perhaps due to higher organic biomass and their subsequent
decomposition. The results suggests that application of phosphorus
must be monitored as based on crop yield, plant P uptake and build

up of P in soil.

Soil potassium in different land use systems varying
from 143.2 to 421.3 K,0 kg ha "' depicted marginally medium to
high status. Except rice, all other land use systems showed high
available potassium status. High leaching losses coupled with
uptake might be major factors responsible for high depletion of
available potassium in rice soils which calls for special attention
in respect to K-management for balanced crop nutrition and higher

production.

Available sulphur varying from 15.03 to 23.25 mg kg™
showed medium to high status. Under different land uses and the
descending order of which in respect to available S is as follows:
banana > sapota > pulses and oilseed > mango > o1l palm >
barren > rice > vegetable > sugarcane > floriculture. Presence of
comparatively higher available § in some land uses might be due

to higher content of soil organic carbon. As the demand for sulphur
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is in the order of oil seeds > pulses > cereals, the selection of crop
/land and management practices would play a crucial role in

controlling the optimum production of crops in the campus soils.
5.3 Available micronutrients:

Available Zn ranged widely from 0.21 to 0.63 mg kg™
showing deficient status in most soils, except rice soil ranking the

highest, in oil palm soil. Deficient status of available Zn in major

land uses calls for adoption of corrective measures as to avoid Zn
deficiency in the near future, particularly for Zn sensitive crops.
Available Fe ranged from 4.19 to 20.48 mg kg™, exhibiting its Jow
to high available status with 1ts highest and lowest value
associated with rice soil and vegetable soil respectively.
Exceptionally high available Fe in rice soil might be due to lower
pH of soils. The available Fe below sufficiency range (6 to 8mg
kg™') particularly in sapota, vegetable and floriculture systems
indicated that Fe deficiency symptoms may develop in near future
unless, it is replenished through addition of organic matter or

some other means.

Available Mn showed wide variation in avatilable status
(low to high) having range from 4.95 to 19.24 mg kg™’ with the
highest and the lowest value associated with rice and sapota soil
respectively. The available Mn below sufficiency range (6 to 8mg
kg''), particularly in sapota and vegetable systems indicate that
manganese deficiency is required to be corrected to avoid adverse

effect on crop yield under these land use systems.
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The mean available copper under varying land use
system varied from 0.11 to 0.28 mg kg indicating deficient to
marginal status. Oil palm, sapota, mango and sugarcane land use
system exhibited marginal level of copper while in rest of the
system the same were deficient. Available copper in soils of pulses
& oilseed, rice, banana, vegetable land uses and barren land were
just equal or below the critical limit. Soil organic carbon content
and addition of inorganic fertilizer possibly played the major role
in controlling soil available copper under different land use

system.
5.4 Physical properties

Bulk density of soils under mango, sapota and oil palm
i.e., under Tree/Plantation was lower (1.45 to 1.49 Mg m™) as
compared to those under other land uses. Barren land exhibited the
highest bulk density of 1.83 Mg m™, With respect to bulk density
the descending order of various land use are as: Barren >
floriculture > vegetable > rice > banana > pulses and oilseed >
sugarcane > oil palm > sapota > mango. Bulk densities of
comparatively higher magnitude might be due to low organic
carbon i.e., organic matter content in soils. For good and healthy
plant growth, maintenance of optimum soil bulk density, which
plays a major role in controlling important soil physical
parameters, is must. So, the soils particularly under floriculture,
vegetable and barren land should be subjected to the higher

addition of organic manure/matter efc. to achieve higher status of

79
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organic carbon and optimum bulk density for possible

improvement in soil physical environment for crop growth.

Water stable aggregates of size > 0.5 mm (also
considered as macro aggregates) varted from 24.19 to 66.53 per
cent, the highest and the lowest values being associated with
sapota and rice land use system respectively. Comparatively higher
per cent of macro aggregates were observed under “Tree/
plantation land use group”. The reason might be relatively high
organic carbon or organic matter and low tillage operation.
Puddling operations in rice soil carried higher disintegration of
macro aggregates/structures and resulted in lower per cent of
macro aggregates. Result indicated that cultivation practices,
particularly in soils under ‘Agricultural land use group' and
'‘Horticultural land use group', rate of organic matter loss was
enhanced by accelerated microbial decomposition and reduced the
proportion of water stable macro-aggregates. Soil macro-
aggregates induces the formation of soil structure and good
structure induces good growth of crop. Thus, results suggest that
excessive cultivation practices which may lead to destroy soil
structure/aggregate. Depletion of soil organic carbon and nutrients

must be avoided for sustained crop yield and soil health.

5.5 Correlation studies:

Correlation between organic carbon and other soil
parameters of different land use system revealed that pH, s under
sugarcane (r=-0.90**) and rice soils (r=-0.66%), available nitrogen

under banana system (r=-0.77**), available sulphur under
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vegetable system (r=-0.62*), available manganese under rice land
use (r=-0.66%*), available copper under oil palm soil (r=-0.69%%*)
and bulk density under all systems excluding floriculture and
banana system = wer¢ negatively and significantly or highly
significantly correlated with organic carbon. Similarly, EC;, 5 under
mango (r= 0.67* ), sugarcane (r=0.90**) and banana land use
(r=0.82**), available nitrogen under oil palm (r=0.84%%),
floriculture (r=0.93**) and sugarcane (r=0.70*), available
phosphorus under sugarcane system(r=0.95*%), available potassium
under sugarcane(r=0.87**) and banana soil (r=0.92**), availablie
sulphur under sapota (r=0.69*), sugarcane (r=0.82**) and banana
land use (r=0.88*), available zinc under sugarcane (r= 0.78**) and
banana (r=0.81 **), available manganese under pulses and oil seed
land use (r=0.66*), available copper under sugarcane soil
(r=0.79**) and barren land (r=0.91**) and WSA under sugarcane
(r=0.93**), mango soils (r=0.84**) and barren land (r=0.75%%)
were positively and significantly or highly significantly correlated

with organic carbon.

CONCLUSION

Based on the results of present study following

conclusions are emerged.

1) No land should be kept barren and efforts should be
made for improving soil organic carbon In systems
having its low status through application of more

organic manure or so.



2)

3)

4)
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For sotls having low to marginally medium status of
available nitrogen, special care should be taken for
nitrogen management. Phosphatic fertilizer application
must be monitored for all the soils. Rice soils call for

special attention 1n respect to potassium management.

Corrective measures inclusive of organic manure
application should be adopted to avoid Zn, Iron, Copper
and Manganese deficiency in systems having

low/deficient status of these micronutrients.

Bulk density should be maintained at optimum level
through addition of organic manure/ matter and
excessive cultivation practices may be avoided for
higher per cent of water stable aggregate which helps to

sustain crop yield and soil health.
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