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INTRODUCTION

" The fertility of soil undiéturbed by man is its
capacity to support the climax population of piznts and
énimals above ground, énd the ésSociated flora znc¢ fauna

below ground. In a natural forest ecosystem this equili;
>brium-once attained, will continue to be the szze unless
it is subject to the intervention of man or thrsuch
natural _c_alamities° waever, in'agriculture anc social
'foréstry’we destroy the natural.association of plants -

and animals that make soil their home and remove a portion
of the-products of plant growth, as yield of grzin, fruits,

fodder timber or roots,

The ihevitable result of this intervention with the
natural ecosystem is to diminish naturél fertility, because
portions of ébsorbed plant nutrients and the orzznic compound:
synthesised with the aid of Sqlar energy, carbor dioxide
and water are removed. In an undisturbed biotic environ-
'ment these would be returned tolthe soil by mears of organic
recycling and the soil fertiiity isimaintained ¢T even

enriched,

Under the joint crisis of unsatisfied bas:c needs
and ecological.instability, the rebuilding of Incia's.
forest wealth has, in rec¢ent years, become one cI the major

issues in land-use policy and has provided a new czradigm -



for development through social forestry, the strategy
being to regenerate forest resources through the partlcl—
pation of the community in the protection and management
of forests for ecological rehabilitation and basic needs

satisfaction,

The programme of National Social Forestry is aimed
at bu1ld1ng the forest stocks in two ways. Firstly, it is
expected to prov1de resources.to satisfy the basic needs
of the pepulation through the creation and regeneratlon of
tree wealth within human settlementso- Secondly, it serves
as a mechanism for reducing the pressures which are at

present destroying the reserved forests,

Under the National Social Forestry Prograﬁme which -is
being implemented in a massive way, two exotic . tree species
viz, Eucalyptus and Acacia have been introduced since early
seventees in many states of India, Out of the 600 spe01es
ef Eucalyptus which are aatives of Australia, only a dozen

species are extensively planted in India,

In Kerala, Eucalyptus tereticornis forms the chief
species in the plains and E, grandis is the predominant one

planted in higher elevations, It'is estimated that 40,000 ha

in Kerala have been planted with Eucalyptus spp; the major

portion falling in the forest lands of the Western Ghat

region.



co

Out of the 1200 existing species of Acacia, many are
indigenous to India. The predominant one that has been

chosen under social forestry is Acacia auriculiformis

which is endemic to Australia,

Eucalyptus tereticornis and Acacia auriculiformis

‘have many qualities which qualify them for inclusion under
the National Social Forestry Programme, These fast growing
tree species have the unique capability of surviving and
regulating their growth to prevailing growth factors and
are found to survive from hostile atmosphere of 200 mm
rainfall in desert zone to highly wetland ecosystem of

4000 mm and from seashore to 3000 m altitude, Both the
species are not browséd'and hence can survive without
protection from grazing animals and also come up without

irrigation in rural environment in all soil types.

The cardinal objectives of National Social Forestry
programme in India proclaim to‘popularise trees which will
yield food, fuel, fodder and timber to alleviate the problems
of the rural poor and give a boost to rural economy and
will go a long way in protecting the soil and water reséurces

and building up a better lush green environment in the

rural landscape,



In this context, it becomes highly relevant to
examine how far the above objectives can be achieved by
pPlanting extensive areas of our garden lands and forest

areas with the exotic species of Eucalyptus tereticornis

and Acacia auriculiformis, Environmentalists in India

and abroad have questioned the feasibility.of bringing
fertile lands under these exotic species which they claim

to have deleterious impact on soil properties, hydrological
parameters, biotic associations and long-term socio-economic
consequences. It is also argued that these exotic species
are prone to the production of allelochemicals which have

an inhibitory effect on the undergrowth in the plantations.

However, the arguments put forward in favour of and
against the planting of Eucalyptus and Acacia in Kerala's
environment do not have a sound scientific basis due to
lack of sufficient research data base, Hence, with a view
to acquire factual information on the impact of these planta-
tions, the present study is envisaged with its major thrust
on their impact on soil properties under differént pedogenic

environments in Kerala State.,
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REVIEW OF LITERATURE

Impact of Eucalyptus and Acacia plantations on soil
properties is a subject of cohtroversy among soil scientists,
The question df Eucalyptus and Acacia plantations 1is one
that arouses strong feelings, both for and against; and the
arguments used by both_thé opponents'and.the supporters of
Eucalyptus and Acacia have often been based more on prejudice
than.on a balanced consideration of fuacts., Excellent research
results are available in literature on certaiﬁ aspects of
the impact of Eucalyptus and Acacia plantations on soil

properties,

1. Impact of Eucalyptus plantations on soil properties.
1.1. Physical characteristics and Water Relationships.
A numbér of research results are available on the
effect of Eucalyptus on soil physical properties and moisture
relationships.investigations carried out in Israel have shown
that interception of rainfall by a 7-year old plantation of

Eucalyptus camaldulensis as compared to an open area range

from 14,3 to 14,9 per cent; the figures for fhroughfall
and §temfiow causing moisture recharge being 80.71 to 82.4
per cent and 3.4 to 5.0 ﬁer cent resbectively'(Heth and
Karschon, 1963),

Studies in relafion to the recharge of soils and
aquifers have been made by Karschon and Heth (1967) in the

Central coastal plain of Israel. A comparison was made



between a plantation of E. camaldulensis ( 11 m high)

and open ground; both sites were level, The Eucalyptus made
use of all the water available to it, During the wot
season evapotranspiration was proportional to evaporation
from a pan of open water, but was sharply curtailed in

the dry season., It is presumed that if the trees had

access to groundwater, they would have continued to transpire

at a high rate.

Studies of Dabral (1970) on the potential evapo-
transpiration of different forest species in the juvenile
stage have shown highest water consumption by E. cifriodora
(5526 mm of water per seedling) though biomass per litre of
water consumed was also the highest. The annual transpiration
rate of E. globulus (Thomas et al. 1972) was reported to be

about 3475 t h3 corresponding to 34,75 cm of rainfall.

The hydrological cycle associated with trees has been

given by Anon(1978) as:

P =EIR+R+D+ S where,

P = Precipitation

ETR° = Evapotranspiration

R = Run-off

D = Infiltration and percolation
S = Change in Soil Moisture

Species naturally occurring in an ecosystem have

evapotranspiration rates which maintain the hydrological



cycle and water balance, Their morphology .and physiology
are adapted to the most effective utilisation of the

available precipitation,

Bara Temes (1981) in a study on the effects of Eucalyp-
tus on phy51cal and chemlcal comp051tlon of soil indicated
that Eucalyptus 51lV1culture had not led to 5011 degradatlon

or depletion of nutrient reserves,

The hydrological'impéct of Eucalyptgs on water resources
has been Systematicélly studied by the hydrological division
-of the CSIRO in Australia (Shéfma, 1984) . A long-term experi-
ment establlshed that during years with precipitation less
than 1000 mm deficits in soil moisture and groundwater were
created by Eucalyptus. A permanent water deficit was avoided
by significantly high rainfall of 1477 mm in one of the five -

years studied,

In a study 6n the physical properties of soils in
relation to Eucalyptus Qrowth in Kondazhi and Muthanga
areés of Kerala, Alexandér and Thomas (1985) concluded: that
gravel, sand and water holding capacity were the characteri-
stics which stand out among the physical properties and these

factors influence the height growth of Eucalyptus,

Dabral and Raturi (1985) in a study on the water .
consumption by Eucalyptus hybrid in U,P,, India observed
significant depletion of stored soil water and the consump-
tion was highést during rains and lowest during fhe summer,

It was estimated that, for above-ground biomass, 167 mm of



water were required to produce 1 kg dry weight,

-

A study was undertaken by Samra et al (1985) of the

!

variable growth rate of E. tereticornis plantations in

Tarai Central division, U.P., India in a contiguous area
with identical climate and raihfall but with varyihg
soil conditions; Best growth was observed in those areas
with highlmoisture content, near absence of gravel and

'pebbles and high clay content,

The native occurrence of E. tereticornis is along
the 'well watered eastern coast of Australia with good rain-

fall, In its native habitat in Australia, E. tereticornis

is not found to occur in the dry regions of Central Australi

mainland., This provides an indication that Eucalyptus

hybrid is suitable only for the humid and semi-humid zones

(Shiva, Vandana and Béndyopadhyay, 1985) ,

Francis- et al.(1986) in a study on hydrological invest:
gations on blue gum (Eo.globhlus)'revealéd no. adverse effect
of blue gumion hydrological cycle in Nilgiris., They also
observed no adverse effect on local groundwafer and soil

moisture regime and water quality.

Gupta (1986) observed that the role of Eucalyptus on
soll and water conservation is inferior to the inaigenous
species, though for meeting the shot—term needs of fuel and
as an industrial raw material it could find a suitable place

in the production forestry proaramme.



Ramachandran and Kumari (1986) in a study on the
use of Eucalyptus for prevention of slumping of over
burden soil along valleys in Idukki reservoir area,
Kerala suggested that increase in soil moisture content
and rise in the_grounawater table cause slope instability
and they recommended planting of Eucalyptus with a high

capacity for water intake,

Soil water extraction by a mixed Eucalyptus forest in
South-éast Australié Was studied by Talsma and Gardner (1986),
Eucalyptus trees growing on deep soils, with a water table
at about 8 m deptﬁ.showed no apparent drought effects during
dry period when gross precipitation was only 388 mm. At the
end of the drought, soil water to 4 m deptﬁ Was depleted to
a soil water potential of =-0.5 M Pa and under these condi-
_tions unsaturated flow from the water table to the lower

rootzone was calculated to be 0,17 mm da?]

Reynolds et al.(1988) in a study on the water table
under Eucalyptus hybrid monoculture by resistivity method
demonstrated little direct abstraction by the trees from

water table deeper than 1.5 m,
1.2 Chemical charocteristics

In pristine ecosystems, most of the nhtrients are bound

A} 1

inliving and dead biomass present at the sites in tight cycles.

'The balance in the natural climax forest.is disturbed when
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the forest is removed and the soil exposed to the influence
- of environmental factors, Following clearence and‘subsequent
cultivation, a loss of 9 per cent organic matter per annum

was observed by Kowal and Tinker (1959).

Investigations of Hart (1961) have shown that due to
 deforestation theére was a.decrease in organic -carbon and nitfo—
gen contenf of soils, Weert and Linselink (1972) aiso agreed
with the observations of Hart (1961). Yadav et ﬂo',(1973)l

examined a 5-year old blantation of Eucalyptus sp. at Asarori,

U.P., India, They reported a movement downwards of calcium
and of the finer soil particles, 'a fall in pH, magnesium,
total phosphorus, potaséium and available phosphorus and a

rise in availlable potassium,

Significant decrease in organic matfer content as
compared to that occurring under natural sal has been observed
. when Eucalyptus was raised in natural sal zone (Singhal et al.
1975). In Kerala, Thomas'(1964) had reported leaching of |
organic cabon and nitrogen to greater deptbs in deforested

areas compared to forest,

In a study én the properties of soils under Eucalyptus
in the Munnar,.Vazhachal, Trichur and Wynad forest divisions
of Kerala, Alexander et al. (1981) reported relatively higher
" levels of organic carbon and cation exchange capacity indicat-

ing the generally high fertility of soils under Eucalyptus.,
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A study on the litter prodhctioh and nutrient return
in EucalthuS‘hybrid plantations of 5, 7 and 10 years old
was done by George (1982), Total litter production was respec-
tively 3377, 3801 and 6207 kg h3 ! (1133-1167 trees h3'). Most
of the nutrients were released through leaf litter and the

least through bark,

Balagopalan and Aiexanéer (1983) reported that soils
of Eucalyptus plantations at Kadassery, Kerala had a relativel
lower content of organic carbon than that of natural forests.
Return of nutrients by leaf litter of blue gum plantations
in Nilgiris was investigated by Venkataraman et al., (1983)

and reported that E.globulus add annually 1935 kg of litter

h51. They have also reported that leaf litter of shola
contained a higher percentage of nutrients espécially nitroger

phosphorus, calcium and organic matter than that of Eucalyptus,

A comparison of the soil profiles under E. camaldulensis

and Shorea robusta monocultures with natural sal area of Doon

Valley was made by Jha and Pande (1984). The area under study
had a tropiéal monsoon climate with a long'Winfer period and

a humid monsoon of about 4 months with soil type of typic
paleudalfs, Ngither of "“the monocultures had higher values
than natural sal for organic matter accumulatioﬁ, total nitro-
gen and phosphoruslor available nitrogen, phosphorus and
potassium. At 14 year,-Eucalyptus had a higher organic matter
accumulation, They concluded that Eucaiyptus monoculture in
natural'sal areas causes no damage.to.soil fertility and is

superior to sal monoculture.
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Mutrient cycle in E. tereticornis plantations was

studied by Singh (1984) and observed that Eucalyptus hybrid

requires 217 kg nitrogen, 100 kg phosphorus and 1594 kg

calcium h§1 yeafq. He concluded that planting of Eucalyptus

hybrid creates nutrient deficits because compared to its
high uptake of nutrients, Eucalyptus réfurns a very small
quantity of nutrient to the soil through-leaf litter, 'I£5.
annual return in leaf litter is only 35 kg nitrogen, 14-kg
phosphorus and 335 kg calcium h3 | yea31o Nutrient status in

a Eucalyptus hybrid monoculture was also studied by Kushalappa

(1985) who also obtained similar results.

A stﬁdy waé undertaken to find out the distribution
of organic carbon and different forms of nitrogen in, soils
under a natural forest and an édjacent Eucalyptus plantation
at Arippa, Kerala by Balagopalan and Jose (1986), They
observed that plantation activities enhanced erodibility,

decreased organic carbon, total as well as different forms

of nitrogen and cation exchange capacity of soils,

Banerjee et al,.(1986) studied the characteristics

of soils under E.tereticornis in South Bengal and found

that the lateritic soils were acidic and poor in organic
matter. Clay translocation is cdmmon in most profiles°

Silica decreaséd down the profile and alumina content was
greater than iron oxide content. Contents of total bases

(Calcium, magnesium and potassium) were very low,
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Kushalappa (1987), in a study on nutrient status

“under ilysore gum (E. tereticornis) plantation of ten years

near Bangalore reported that there was a general improve-

ment in soil structure and nutrient status.

Poore and Fries (1987) reported that Eucalyptus.
planted on nitrogen rich peat has been shown to take up
lérge quantities of nitrogen and could be used for reducing
eutrophication° The croppiﬁg of Eucalyptus on short rotation
especially‘if the whole biomass is taken leads to the rapid

depletion of the reserve of nutriénts in the soil,

1.3, Biological and Biochemical characteristics,

Del loral and .iuller (1964) were the first to scienti-
fically study allelopathy in Eucalyptus plantations and to
analyse this factor as responsible for the absence of herbacedus

annuals.

Moral et §i°(1978)imade a detailed investigation on the
suppression of coastal hga th vegetation by E,baxteri, They
observed that E. baxteri produced a zone of suppression beneath:
its canbpy when growing on humus podsol soil in coastal hea th.,
Foliar leachates of E. baxteri were found to be inhibitory in
bioassays and contained gentisic and ellagic acids, Litter
leachates were also inﬁibitory in bioaésays and contained
gentisic, gallic, Sinapic, caffeic and ellagic acids, Both

leachates also contained several unknown phenolic aglycones,
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numerous glycosides and terpenoids. They concluded that
the suppression zone was associated with‘thevallelopathic
ability of E. baxteri, and was maintained either through
the direct transfer of foliar leachates to leaves of suppressed
species, through root absorption of foliar and litter leachates,

or as a consequence of mycorrhizal inhibition by such leachates,

Kale and Krishnamurthy (1981) had reported that the
scanty leaf litter of Eucalyptus was not' effectively trans-
‘formed into decomposed organic matter because of the toxicity
of Eucalyptus to soil organisms constituting decomposer-food

chains. The earthworms Lanopito mauriti, responsible for

decomposition of leaf-litter were found in most dryland
agricultural fields of Karnataka., They were, however absent
in Eucalyptus plantations. They had attributed this to the

presence of chemical repellants in the leaves,

A study was conducted by Rao and Reddy (1984) on the

inhibitory effect of Eucalyptus hybrid leaf extracts on the

germination of certain food crops. Inyestigations revealed
that the reduction. of seed germination due to Eucalyptus was
not due to soil moisture, nutrient contents and shading°. Cn
the other hand, leaf extracts, decaying leaves and soil-collec-
ted under Eucalyptus canopies inhibited seed germination and

seedling growth of associated species,
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Prasad et al.(1985) studied the compatibility of
field crops viz. sorghum, greengram and blackgraz in kharif
season and safflower and taramira in rabi season with E.

tereticornis. The results indicated that E. tereticornis

tree-line had an adverse effect on yield upto 10 m distance
in kharif crops and upto 20 m distance in rabi crops, by

competing for soil moisture and pfdvidihg shade.

Not only is Eucalyptus toxic to the germination of
other plants, it is also toxic to soil organisms;responsible
for building soil fertility and improving éoil structure
(Shiva, Vandana and Bandyégadhyay,,1985). They 2iso observed
that in the semi-arid zqnés Eucalyptus excludes cther plant
‘associates through its high water~nutrient demancs and its
allelopathic effects.. The largé nutrient deficits created
by Eucalyptus as an exotic épecies therefore canrnot be compen-

sated by the nutrient returns from other species.
=

_ Ground flora studies were carried out Zucalyptus |
nhybrid plantations of different ages by Bﬁaskar and Dasaépa
(1986). In Eucalyptus plantation, ground flora is found to be
moré during earlier years of ‘growth whereas it dzcreased ]
significantly as the plants grew more than 6 yezrs old. The
ground flora virtually di§appearéd in the coppics plantétions°
In Eucalyptus, profuéely branched surface root swstem szem
to hinder the growth of other plant species by competing for

water and nutrients,
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Gupta (1956) observed that in low rainfall regions
at Jodhpuf,.Eucalyptus roots form a network of feeder roots,
Jjust below the soil surface to absorb all the availéble
moisture and does not allow any other plants to grow undér
it. He attributed it to the growth inhibitingﬁalkaloids
present in the leaf of Eucalyptus which remain concentrated
in the. top soil layers and does not get leached or washed
due to low rainfall. In the subhumid climate these alkaloids
have a féir chance to get washed off or leached down to

lower soil layers thﬁs allowing profuse undergrowth,

2, Impact of Acacia Plantations on'Soil properties,

Acacia suriculiformis is a new inotroduction from

'

Australia under the National Social Forestry Programme
(Banerjee, 1973) and only little work has been done on the

impact of Acacia plantations.on soil characteristics.

2.1 Physical characteristics and Water Relationships,

According to Mzindukiyimana and Sabasajya (1977),

acacia deécurrens has been used effectively at high altitudes

in Kwanda to stabilise hills from erosion,

The ability to withstand a lowering of water table

was investigated for Acacia aneura var, latifolia, Casuarina

cristata, Eucalyptus clelandii andvEucélyptus latifolia by

Shea et al.(1979). The study was undertaken in view of a

uranium mining operation at Yeelirrie, Australia which requirec



17

" lowering of water table to extract ore. They observed that
A. aneura had a high pressure potential and stomatal resis-
tance indicating that it is a drought evader and not using

stored water, This species is likely to survive a‘loworing

of the water table,

fAcacia mearnsii and A. dealbata and other bipinnates

are favoured in New Zealand for control of gully and hillside
erosion (4non. 1984, Sheppard, 1986)., Although potentially
weedy, Troup (1921) reported that A. dealbata, because of its
ability to root sucker, was almost unrivalled as a means of
staoilising eroded hill slopes in India, By contrast, A,
decurrens in Indonesia was reportedbeuppress weed growth to

such an extent that soil erosion became a serious problem

when this spécies was planted on steep slopes (Werff, 1953),

Webb et al. (1984) suggested that A, auriculiformis

plantations require annual mean precipitation in the range
1300—1700 mm, Trials at lower rainfall sites would be more
risky, espe01ally in areas affected by any contlnulng sub-

Sahellan drought

Skelton (1987) observed that A. auriculiformis required

hlgher soil m01sture levels but was longer lived than A,

cra551carpao He noted that it is scarce in savannas but it
is found as a codominant in dry evergreen forest, on river

banks with A, crassicarpa and on the edge of the Seasonally

flooded grass plains., It probably tolerates flooolng better

than the other species prov1ded the water is not stagnant
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2,2 Chemical characteristics

|
Acacia auriculiformis will grow in a wide range of

deep or shallow soils including sand duneé, mica schist,
claf, limestone,. podsols, laterite\aﬁd lateritic soils,
These problem soils are.often-poor ih nutrients, but the
-plant produces profuse bundles of nodules and can often sur-
vive oﬁ land very low in nitrogen and organic matter where,
Eucalyptus and other species fail (Anon. 1980). Australian
acacias grow well on diverse soil types in their native
habitat (Turnbull, 1986) and are known to perform extremely
well on non-saline soils of some Third World Countries

(Boland and Turnbull, 1981),

.

The relationship between vegetation and soil pro-
perties in part of the eastern wheat belt of western Austr alia
‘was investigated by Snowball and, Hobson (1985). Soils support-

ing wodjil vegetation (Acacia beauverdiana, Acacia signata

and Allocasuarina corniculata) had a very low pH in the 4;3
to 5.0 cm surface soil layer, a very low level of mineralisa-

ble nitrogen and a low chloride content compared to soils

supporting Eucalyptus spp. All soils‘were low in exchangeable

potassium and bicarbonate-extractable phosphorus.,

*

Gupta et al; (1986) studied the salt tolerance in
some tree‘species at seedling stage and concluded that Acacia
nilotica could be grown at salinity values upto 5 mmhos ci

with less than 50 per cent growth reduction. A nilotica
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survived upto 15 mmhos 051 but A, auriculiformis was highly

. . ' =
sensitive and did not survive values more than 2,5 mmhos cm .

The suitability of Australian acacias in the
people's Republic of China was tested by Pan Zhigang and

Yang Minquan (1987). They observed that Acacia auriculiformis

grew in a variety of soils with a PH range of 4,0 to 6.5,
It was also suitable in thin eroded gravelly soils, and on

coastal sandy soil where salinity was high,
2.3, Biological and Biochemical characteristics,

A study was conducted on the allelopathic effect of

Acacia auriculiformis, A, villosa and Albizia falcataria

on seedlings of Tamarindus indica by Setiadi and Samingan '
(1978) in Indonesia and reported that the ieaf extracts of

A. auriculiformis had an allelopathic effect on the germina-

‘tion of other plants,

According to Lawrie (1981), the rate of nitrogén
fixation_by Acacia was extremely low and were found to be
less than 2 kg h§1 yeafq. The variation in tﬁe amount of
ﬁitrogen fixed was attributed to be due to differences in'
nodule number rather thén specific activity., She suggested
that fhe best approximatién of the significance of nitrogen
fixation by particular legumes to the ecosystem is an estimate

of host abundance and nodule number as recorded by Beadle(1964
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Acacias had responded to inoculation with VA
mycorrhizal fungi in pot experiments (Cornet and Diem,1982)
They found that in a pot experiment with a phosphorus-
deficient soil that had been sterilised to klll the natlve

populatloq of mycorrhizal fungi, 1noculatlon of Acacia

raddiana and A, holosericea with the VA mycorrhlzal fungus

Glomus mosseae increased shoot weights by 170 per cent and

850 per cent respectively,'and nodule weigh£ by 10 to 12 fold,

The root nodule bacteria in Acacias were investiga-
ted by Roughley (1987) and he found that the root nodule

bdcteria which nodulated Acacias belonged either to the

genus Rhizobium or Bradyrhizobium,

The importance of mycorrhizal fungi in the nutrition
of Acacias was studied by Reddell and Warren (1987). They
found that Acacias were capable of forming both ecto- and VA
mycorrhizas. Net works of fuﬁgal hyphae extended from the
mycorrhizal roots into the surrounding soil. These mycorrhizas
were found to be important for the uptake of nutrients that

are immobile in soils (Phosphorus, Zinc, Copper and Ammonium),

Since not much research results are available on
varied aspects of the impact of Acacia plantations on soil
properties, there is much scope for fesearch on the environ-
mental effects of Acacia monoculture plantations under varied

geo=— cllmatlc and pedogenic environments with special reference

to Kerala,



MATERIALS AND METHODS



MATERIALS ANL METHODS

To study the impact oflEucalyptus and Acacia
plantations on soil properties in different pedogenic
environments in Kerala, four specific geoclimatic locations
were selected. The locations were selected in such a way';-
so as to repfesent environments of reserve forests, cultivated
lénds, barren lands{Eugalyptus plantations and Acacia planta-
fions° Utmost care was taken to locate adjacent plots of
different vegetation from a uniform terrain, The locations’

were as follows:

Pedogenic environment: Location

1. Highland forest region with

1
high precipitation Wynad
2, Highland forest region with
medium precipitation . Kottoor
3. Coastal sandy tract withthigh
precipitation ‘ Nileswar
4, Coastal sandy tract with medium
precipitation _ Kazhakkoottam,

Major geoclimatic parameters and soil type of these

locations are given in Table 1.,

Profile pits were dug in the four locations as

follows:
Location Profile No, Name
1. Wynad 1 Wynad Reserve forest

2 A Wynad Barren land

3 Wynad Eucalyptus



lable 1. Geoclimatic parameters and soil type of the different locations

Parameters " Wynad , Kottoor | Nileswar a Kazhakkoottam
Latitude (N) | 11/40 | 8/20 12/10 8 /24
Longitude (E) 76/22 77/7 75/30 77/15
Elevation (M) 800 300 ‘ 8 - 8
Topography Unduléting Undulating Plain ‘- Plain

'Temperaturel(oc) |

‘Mean Mini: 19,1 26,6 o 22,3 22,9

Mean Max: 29,3 30,2 .30,1 , 30,4

Mean annual 24,2 28,4 ' 26,2 - 26,6
Precipitation (mm) 3796 2001 3500 2001
No., of rainy days 139.8 104 118 102
Soil type Forest loam Forest loam Sandy loam Sandy loam

(Udic tropustolls/ (Udic tropustolls| (Quartzi Psamments) (Quartzi Psammer
Udic tropustalfs) Udic tropustalfs)
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. Location - Profile No. Name

"2, Kottoor 4 Kottoof Reserve forest
5 Kottoor éarren land
6 Kottoor Eucalyptus

3. Nileswar 7 Nileswar cultivated land
8 Nileswar Barren land
9 Mileswar Acacla

4, Kazhakkoottam 10 Kazhakkoottam Cultivated land

| 11 Kazhakkoottam'Barren land

12 o Kazhakkoottam Eucalyptus
13 Kazhékg“«t;am Acacia,

n

The profile pits were dug to a depth of 2 m and site
characterlstlcs and pedon descrlptlons were recorded as peT
the guidelines suggested by FAO (1970). A total of 63 soil
sampies from individual horizons of the thirteen different
profiles were collected for detailed laborétory investiga~
tions. Soil samples were also collected from depths'bf 030,
50-100 and 100-150 cm to asseés the variations in soil
fertility parametefs° Four surface samples fpom each location

were also taken fdr ﬁicrobiological investigations, Leaf
| samples were collected to determine the chlorophyll content,

chlorophyll-a and =b values and manurial value of leaves,



24

Laboratory Investigations:

A, Soil Analysis

The air dried soil samples were sieved_through a 2 mm
1.5, sieve and the weight of the gravel was recorded. The
sieved soil samples were stored in air tight containers
after proper labelling. The sieved materials were.subjected

to physical, chemical and microbiological investigations,
1, Physical characteristics

The field moisture conteﬁt of the soil samples was
determined by Gravimetric method (Black, 1965). The mechani-
cal composition of the soil samples was determined by
International Pipette method (Jackson, 1973). The single
value physical constants viz, bulk density, particle density,
water holding capacity, porosity and volumeexpansion were
determined following the procedures described by Piper (1950).
Af{er the granulo-metric composition was determined the
textural classification of soils was done by reference to
the textural diagram (Soil Survey Staff, 1951). The quotient
silt/clay (L/A value) was also calculated since it is suggested

as an index of laterisation.

The modified Yoder's method (1936) of wet sieving
suggested by Dakshinamurti and Gupta (1968) was followed to

estimate the proportion of water stable aggregates in the



different soil samples., The water dispersible clay content
which was suggested as an index of laterisation was estimated
following the procedure suggested by Soil Conservation Service

of U.S.D.A.(Anon., 1972),
2, Chemical characteristics

Chemical analysis of the soil samples for pH, electrical
conductivity (E.C), organic carbon and organic matter,.tqtal
contents of_nitrogen,"phosphorus, potassium, balcium, magne-
sium, iron, aluminium and cation exchange capacity was done

by adoptihg standard procedures described by Jackson (1973).

Available nitrogen content of the different soil
samples was determined according to the procedure given by
Subbiah and Asija (1956). ‘Available phosphorus was deter-
mined by chlorostannous reduped phosphomolybdic blue colour
method (Bray and Kurtz, 1945). Available potassium and base
saturation were determined. according to the'standérd procedures

given by Jackson (1973),

Fractionation of free oxides of iron to estimate the
contents of amoréhous and crystalline forms was done following
the selective dissolution procedure described by Mehra and
Jackson (1960) modified by Mc Keague and Day -(1966). From -
the values of oxalate extractable and dithionite extréctabie

iron, the active iron ratio (Feo/Ped) was calculated which
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was also used as an index for differentiating various samples

of soils with regard to the extent of laterisation,

3. licrobiological characteristics

' The total microflora population in the surface soil
and the nitrifying properties of the surface soil were

estimated following the procedures given by Black (1965),
B, Plant Analysis

From each'location, the height and diameter at breast
height (DBH) of 50 trees were measured to make a correlation
between age and biomass accumulation., Leaf samples were

analysed to determine the chlorophyll content~and manurial

value,

Total chlorophyll content, cnlorophyll-a and b values
were estimated following the procedure described by Witham
et al.(1971). Contents of nitrogen, phosphorus, potassium,
calcium, magnesium and crude fibre were determined according

to the standard procedures given by Piper (1950),



2late = ITI Wynad Eucalyptus plantation (17 year old)

a general view,.

Plate -~ III Kottoor Eucalyptus plantation (8 year old) =

a general view,



PLATE 111



Plate - IV Nileswar Acacia plantation (7 year old)

devoid of undergrowth.



PLATE IV



Plate = VI Kazhakkoottam Acacia plantation (7 year old)

devoid of undergrowth

Plate = VII DPedon : Wynad Reserve Forest - Udic Tropustolls
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Plate = VIII ©Pedon : Wynad Barrenland - Udic tropustalfs

Plate = IX Pedon : Wynad Eucalu?&dé - Qdic trorustalfs






Plate = X Pedon : Kottoor Reserve Forest - Udic tropustolls

Loz

4 Udic tropustalfs

Plate%- XI Pedon : Kottoor Barrenlan
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Plate = XII Pedon : Kottoor Eucaluptus - Udic tropustalfs

Plate -~ XIII Pedon : Nileswar Cultivated land -
| Quartzi Psamments

L
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Plate = XIV Pedon : Nileswa@r Barrenland - Quartzi Psamments

Pléte = XV Pedon : Nileswar Acagia -,@uartzi Psamments






Plate = XVI Pedon : Kazhakkoottam Cultivated land =

Quartzi Psamrments

Plate « XVII pPedon : Kazhakkcottam ééfrehland -

Quartzi Psamments>



PLATE XVI



Plate - XVIII pedon : Kazhakkoottam Eucalyptus

Quartzi Psammepks

viap

Plate = XIX Pedon : Kazhakkoottamfﬁcé§§a - Quartzi Psamments
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RESULTS

1. Profile morphology

Table 2 presents the detailed morphological descrip-

tions of the thirteen soil profiles from four geoclimatic

locations in Kerala,

S
6.

Profile 1. Wynad Reserve forest

Information on the site.

Soil name
Higher order category
Date

Location

Elevation

Land form

a) Physiographié position

b) Surrounding land form

¢) Microtopography

7,
8.

Slope

Vegetation

Forest loam

Mollisols. - .

4th November 1988

Wynad Reserve forest under
ﬁhe'Muthangg forest range,
Approx: N.La.91/40 and E.Lo.76/2%
800 m R

Almost flatﬁiéhmmit of a
reserve fore$£;

Undulating_'ﬁﬁ
Natural foré;%
Sloping : 12% |

Natural forest vegetation,



9.

Climate

28

Humid tropical. High rainfall
during June, July and August
which accounts for 75% of the
total, Mean annual rainfall of
3796 mm with 139.8 rainy days

in a year,

Moisture regime; Udic tropustic

Temperature; Max: 29030C

Mini: 19.1°C

Mean: 24°2°C

Temperature regime: Hyperthermic

General information on the soil

Parént material

Drainage

_Moisture condition

Depth of groundwater
Stoniness';nd rock
outcrops. |

Evidénce of erosion
Presence of salt/alkali

Human influence

Not visible., Probably crystalline
gneisses,

Class 3; Moderately well drained,
Moist throughout the profile

(Pedon examination: One week after
rain)

Unknown,

Fairly stony, ﬁb-bedrock
exposure,

None/very slow

None

Reserve forest with natural
vegetation. Only slight human

inf luence,



C. Profile description

Horizon

A

AB

BA -

BC

Depth
O - 36 cm

36 = 57 cm

57 - 84 cm

84 -127 cm

127 - 200 cm

29

Description

Very dusky red, 2.,5YR 2.5/2 moist
and dusky red, 2,5YR 3/2 dry;
clayey; strong, medium, angular
bldcky; medium, many pores; roots
medium, many; gradual, smooth
boundary; pH 6,1

\

Dark reddish brown, 2.5YR 3/4 moist
and reddish brown, 2,5YR 4/4 dry;
clayey; moderate, medium, angular
blocky; medium,common poreé;'roots

"~ medium, many; clear, smooth boundary;

pH 6,0

Dark red, 2.5YR 3/6 moist and red,
2.5 YR 4/6 dry; clayey; moderate,
medium angular blocky; coarse, common
pores; roots medium, common; clear,
smooth boundary; pH 6,0

Red, 10R 4/6 moist and red, 10R 4/8
dry; clayey; strong, coarse angular
blocky; coarse, common pores; roots
medium, few; diffused, smooth
boundary; pH 5,7

Dark/red, 10R 3/6 moist and red,
10R 5/6 dry; clayey; strong, coarse,
angular blocky; coarse, few pores;
roots fine, few; clear, smooth
boundary; pH 5.8



o
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Profile 2, Wynad Barrenland

Informatiaon on the site

Soil name
Higher order category
Date

Location

Elevation

Land form

a) Physiographic position

b) Surrounding land form

¢) Microtopography

7o

8,
9o

Slope
Vegetation
Climate

£y

Forest loam

Alfisols,

4th November 1988

Barren land, 100 m, away from the
reserve forest, Approx., N.La,11/40
and E, Lo, 76/22,

800 m

Almost flat, summit of a hill,
Undulating
Deforested and kept as barren
Gently sloping; 5%
None
Humid tropical. High rainfall during
June, July and August which accounts
for 75% of the total, Mean annual
rainfall of 3796 mm with 139,8 rainy
days in a year,
Moisture regime: Udic tropustic,
Temperature; Max E 29,3°C

Mini ; 19,1°C

Mean : 24,29

Temperature regime; Hyperthermic,



Moisture condition in

General Information on the

131

soil,

Parent material :

Drainage

profile,

Depth of groundwater

Stoniness and rock

L X ]

outcrops,
Evidence of erosion

Presenceof salt/élkali :

Human influence

Profile description

Horizon Depth

Not visible, Probably crystalline
gneisses,.

Class 3: Moderately well drained
Moist below 30 cm

(Pedon examination:one week after rain
40 m

Fairly stony; no bedrock exposure,

Slightly eroded
None

Only slight human influenqeo

Description

A , 0-30 cm Dark reddish brown, 5YR 3/2 moist and
dark reddish grey, 5YR 4/2 dry; clayey;
moderate; medium, granular; medium,

many pores; roots none; clear, smooth
boundary; pH 6.1

AB 30-55 cm Dark reddish brown, 5YR 3/3 moist and
| reddish brown 5 YR 4/3 dry; clayey;
moderate, medium granuiar; medium,
common pores; roots ndne; diffused,
smooth boundary;\pH 602

BA 55-89 cm Dark red, 2.5YR 3/6 moist and red,

2,

S5YR 4/8 dry; clayey; strong, ccarse

angular blocky; medium, many pores;

roots, none; diffused, wavy boundary;
pH 6,2



B 89=138 cm

BC 138=200 cm

32

Dark red, 2.5YR 3/6 moist and red,
2,5YR 4/8 dry; clayey; strong, coarse,
angular blocky; coarse, common pores;
roots none; diffused, smooth boundary
pH 6.5

Red, 2.5YR 4/6 moist and red, 2.5YR
5/8 dry; clayey; strong, coarse,
angular blocky; coarse, common pores;
roots none; clear, smooth boundary;
pH 6.5

Profile 3 Wynad Eucalvyptus

A, Information on the site

1. Soil name
2, Higher order category
3. Date
4

» Location

5. Elevation-
6, Land forﬁ
a) Physiographic position
b) Surrounding land form

c) Microtopography-

7, Slope

8. Vegetation

Forest loam

: Alfisols,

4th November 1988

Eucalyptus plantation under Muthanga

forest range, Wynad.Approx., N,La°11/4i
and E.Lo., 76/22,
800 m

: Almost flat, summit of plateau.

Undulating
Deforested and planted with

Eucalyptus tereticornis (17 year

old plantation)
Gently sloping; 5%

Monoculture plantation of Eucalyptus,



9.

Climate

33,

: Humid tropical, High rainfall during
June, July and August which accounts
for 75% of the total,

Mean annual rainfall of 3796 mm with
139.8 rainy days in a year,
Moisture regime: Udic tropustic
Temperature: Max : 29,3°C

Mini : 19.1°C

Mean : 24,2°C

Temperature regime: Hyperthermic,

B, General information on the soil,

1,

Parent material

Prainage

Moisture condition in
profile,

Depth of groundwater
Stoniness and rock
outcrops,

Evidence ¢f erosion
Presence of salt/alkali

Human influence

Profile description

Horizon Depth
A O = 29 cm

: Not visible, Probably crystalline
gneisses,
: Class 3: Moderate well drained,

<Moist below 30 cm,

(Pedon examination: One week after rain)

45 m

Fairly stony; no bedrock exposure,

:Slightly eroded

None

Only slight human influence,

Description

Very dark grey, 5YR 3/1 moist and

dark grey, 5 YR 4/1 dry; clayey;
moderate, medium, angular bloéky; medium,
common pores; roots medium, common;
gradual, smooth boundary; pH 5,2



A. Information on the site

1.
,2°
CH
4

©

AB 29=-45 cm
BA 45=56 cm
B 56-110 cm
BC 110-200 cm

34

Dark reddish brown, 5YR 3/4 moist and
reddish brown, 5YR 5/4 dry; clayey:
moderate, medium, granular; medium,
common pores; roots medium, many;
clear, smooth boundary; pH 5.5

Dark reddish brown, 5YR 3/3 moist and

. reddish brown, 5 YR 4/3 dry; clayey;

strong, coarse, angular blocky; coarse
common pores; roots coarse, few; diffused,
smooth boundary; pH 5.1

Dark reddish brown, 5YR 3/3 moist and
reddish brown, 5 YR 4/3 dry; clayeys;
strong, coarse, angular blocky; medium
common pores; roots coarse, few;

- diffused, wavy boundary; pH 5.6

Red, 2.5YR 4/6 moist and red, 2,5YR 5/6
dry; clayey; strong, coarse angular
blocky; coarse, common poresj roots

coarse, few; clear, smooth boundary;
pH 5.2

Profile 4, Kottoor Reserve Forest

So0il name
Higher order category
Date

Location

Elevation

¢ Forest loam

Mollisols

8th July 1988

Kottoor reserve forest under the
Paruthippally forest rangeoTrivandrumo

Approx: N.La., 8/20 and E.Lo.77/7.
: 300 m



6. Land form
a) Physiographic position
b) Surrounding landform
é) Microtopography

7. 9lope

8. Vegetation

9, Climate

B. General information on the

390

¢+ Summit of RBeserve forest

Undulating

Natural forest

Sloping, 10%

¢ Natural forest vegetation
¢ Humid tropical., High rainfall
during June-July (South-west monsoon)
.and October-November (North-east
monsoon) concentrated in 7 months,
well distributed, Mean annual
rainfall of 2001 mm with 104 rainy
days in an year,
Moisture regime: Udic tropustic
Temperature: Max : 30,2°C
Mini : 26,6°C
Mean : 28,4°C

Temperature regime; Isohyperthermic

o

soil,

1. Parent material

!

2, Drainage

3. Moisture condition in the
profile,

4. Depth of groundwater

¢ Not visible, apparently underlain
by Charnockites,

: Class 3; Moderately well drained,

! Moist throughout the profile
(Pedon examination: 3 days after
rain,)

Unknown,



5. -Stoniness and rock outcrops,

6., Evidence of erosion
7. Presence of salt/ alkali

8. Human influence

p,Profile description

Horizon Depth
A 0=17 cm
AB 17=45 cm
Bv | 45-83 cw
BC 83=200 cm

36

: Fairly stony; no bedrock exposure,

None/ very slow

None

..

Reserve forest with natural

vegetation, Only slight human

influence,

Description
Very dark grey, 10YR 3/1 moist and
dark grey, 10YR 4/1 dry; clayloam;
moderate, medium, angular blocky;
medium, common pores; roots medium,
common; diffused, smooth boundary;
pH 5.2

Very dark grey, 10YR 3/1 moist and
grey 10YR 5/1 dry; clayevy; moderate,
medium, angular blocky; medium,

- many pores; root medium,few; clear,

smooth boundary; pH 5.0

Dark yellowish brown, 10YR 4/4 moist
and yellowish brown, 10YR 5/4 dry;
clayey; strong, coarse, angular
blocky; coarse common - pores, roots
coarse, few; diffused, smooth
boundary; pH 4.8

Yellowish brown, 10YR 5/4 moist and
pale brown, 10YR 6/3 dry; clayey;
strong, coarse, angular blocky;
coarse, common pores; roots coarse,
few, clear, smooth boundary; pH 4.5
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9.
6,

Profile

Information on the site

Soil name
Higher order category
Date

Location

Elevation

Land form

a) Physiographic position

b) Surrounding landform

¢) Microtopography

7o
8.

9.,

Slope
Vegetation

Climate

5

37

« Kottoor Barren land

Forest loam

Alfisols

8th July 1988

Barren land under Paruthippally
forest range; close to the natural
forest, Approx. N.La,8/20 and E,Lo,
77/7,

300 m

Summit of a hillock

Undulating

Deforested and kept as barren.
Almost flat; 2%

None |

Humid tropical., High rainfall
during June-July (South-west
monsoon) and October-November
(North-east monsoon) concentrated
in 7 months, well distributed,
Mean annual rainfall of 2001 mm
with 104 rainy days in an year,
Moisture regime : Udic tropustic,

Temperature : Max : 30,2°G
Mini : 26,6°C

Mean 280406

Temperature regime: Isohyperthermic
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B, General information on the soil

1; Parent material : Not visible, apparently underlain
by charnockites,

2, Drainage Class 3; Moderately well drained.

3. Moisture condition in Moist below 20 cm

I profile | (Pedon examination : 3 days after
| rain),
4, Depth of groundwater : S0 m

S. Stoniness and rock outcrops Fairly stony; no bedrock

exposure,
6. Evidence of erosion : Moderate
¢ None

7. Presence of salt/alkali

8. Human influence Barren land and only very slight

human influence,

Co Profile description

Horizon Depth Description

A 0~-8 cm Dark brown, 10YR 4/3 moist and pale
brown, 10 YR 6/3 dry; clayey;
moderate medium, granular; medium,
many pores; roots none; clear,
smooth boundary; pH 5,0

AB 8-21 cm Dark yellowish brown, 10YR 4/4 moist
' and yellowish brown, 10YR 5/6 dry;
clayey; strong, coarse, granular;
coarse, common pores; roots none;
diffused, smooth boundary; pH 4.4



BA  21-37 cm
B 37-81 cm
BC 81-200 cm
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Yellowish brown, 10YR 5/6 moist and
brownish yellow, 10YR 6/6 dry;
clayey; strong, fine, angular blocky

- medium, many pores; roots none;

diffused, wavy boundary; pH 4.7

Yellowish brown, 10YR 5/6 moist

and brownish yellow, 10YR 6/6 dry;
clayey; strong, coarse, angular
blockys coarse, common pores, roots

none; diffused, smooth boundary;
PH 4.4

Yellowish brown, 10YR 5/8 moist and
brownish yellow, 10YR 6/6 dry;
clayey; stfong, coarse, angular
blocky; coarse, common pores; roots
none; clear, smooth boundary; pH 4.1

' Profile 6, Kottoor Eucalyptus

Information on the site,

Soil name
Higher order category
Date

Location

Elevation
Land form

a) Physiographic position

b) Surrounding landform

¢) Microtopography

Forest loam

Alfisols

o

8th July 1988

Eucalthus monoculture plantation

under the Paruthippally forest
range; on the summit of hillock,

Approx, N,La, 8/20 and E,Lo,77/7.

300 m

: Summitiof Eucalyptus tereticornis

plantation,
¢ Undulating,

Deforested and planted with

ucalvntiige taratimasmet ol -

(X3
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7. Slope : Sloping; 12%

8. Vegetation ¢ Monoculture plantation of
Eucalyptus,

9. Climate : Humid tropical, High rainfall

during June-July (South-west mon-
soon) and October-November(North-
east monsoon) concentrated in 7
months, well distributed. Mean
annual rainfall of 2001 mm with
104 rainy days in an year,
Moisture regime:Udic tropustic,
Temperature: Max : 30,2%

N . Mini : 26,6°C

Mean : 28,4°C

Temperature regime: Isohyperthermic.,

B. General information on the soil,

1. Parent material : Not visible, apparently underlain
by charnockites,

2, Drainage Class 3; Moderately well drained.,

Moist below 20 cm

3. Moisture condition in

profile (Pedon examination : 3 days after
' rain)
4, Depth of groundwater : 30 m
S. Stoniness and rock outcrops : Fairly stony; no bedrock exposure.
6. Evidence of erosion ¢ Moderate |
7. Presence of salt/alkali ¢ None
8

©
.

Human influence Eucalyptus monoculture plantation

of 8 yeérs old was subjected to
taungya cultivation, Now only

slight human influence,



C. Profile description

Horizon Depth
A ' 0-16 cm
AB 16=34 cm
BA 34-51 cm
B ~ 51-95 cm .
BC | 95-200 cm

H
b
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Description :
Dark reddish brown, 5YR 2,5/2 moist
and dark reddish grey; 5YR 4/2 dry;
Clayey; moderate, -medium, angular

blocky; medium. common pores;
roots medium, common; diffused,
smooth boundary; pH 4.6

Dark reddish brown, 5 YR 2,5/2
moist and reddish brown, 5YR 4/3
dry; clayey; moderate, medium,
granular; medium, common pores;
roots medium, commony clear, smooth
boundary; pH 4.4

Dark reddish brown, 5YR 3/4 moist
and yellowish red 5YR 5/6 dry;
clayey; strong, coarse, granular;
coarse, common pores; roots medium,

common; diffused smooth boundary;
pH 4.4

Reddish yelbw, 5YR 6/8 moist and
reddish yellow, 5 YR 7/8 dry;
clayey; strong, coarse, angular
blocky; coarse, common pores; roots
medium, few; diffused smooth
boundary; pH 4,9

Reddish yellow, 5YR 7/8 moist and
Teddish yellow,5YR 7/6 dry; clayey;
strong, coarse, angular blocky;
coarse, few pores; roots fine, few;
clear, smpoth boundary; pH 4,7



Profile 7, Nileshwar cultivated land

A, Information on the site

T. Soil name : Sandy loam
2, Higher order category - : Entisols
3., Date ¢ 27th October 1988
4, Lbcaﬁion | | : Cultivated land, Approx, N,La,12/10

and E,Lo. 75/30,

5. Elevation

¢ 8m
6? Land form |
a) Physiographic position : Plain
b) Sufrounding landform | ¢ Flat
c) Microtobography ¢ Artificial
7. Slope : Flat; 1%

8. Vegetation Cocohut-and Pepper

9. Climate . :_ﬁumid tropical., High rainfall
during Eune, July and August,
Mean annual rainfall of 3500 mm
with 118 rainy days in aﬁ year,
Moisture regime: Udic tropustic
Temperature: Max : 30,1°C
| Mini.: 22,3°C

Mean : 26,2°C

Temperature regime:Hyperthermic

n the soil

| B General information O
. Recent marine deposits

(Littoral

1. Parent material sand)

. Class 4; well drained
2. Drailnage we



3. Moisture condition in
profile,

+ Depth of groundwater

Stoniness and rockoutcrops

©

Evidence of erosion

-]

Presence of salt/alkali

@ ~ o o N
°

» Human influence

C.Profile description

Horizon Depth
Ap O - 24 cm
C, - ' 24240 ‘cm
C2 40=-61 cm

Moist throughout the profile
(Pedon examination: 4 days after
rain)

4,6 m

None

None/very slow

None

Cultivated land. Subjected to |

various management practices,

Description

Dark yellowish brown, 10YR 4/4
and brown, 10YR 5/3 dry;
sandyloam; weak, fine, granular;

very fine, many pores; roots

. ,many“‘medium; diffused wavy

boundary; pH 5,1

Dark yellowish brown, 10YR 4/4
moist and brown; 10YR 5/3 dry;
sandyloam; singlegrain; fine,

many pores; roots medium, few;

diffused, wavy boundary; pH 5.2

Yellowish brown, 10YB 5/4 moist
and pale brown, 10YR 6/3 dry;
sandyloam; single grain; fine,
common pores; roots medium,

few; diffused wavy boundary;
pH 5.4



C3 61-85 cm

C4 | 85-200 cm
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Yellowish brown, 10YR 5/4 moist and pale
brown, 10YR 6/3 dry; sandyloam; single
grain; fine, many pores; roots fine,
few; diffused, wavy boundary; pH 5,2

Light yellowish brown, 2,5 Y 6/4 moist
and pale yellow, 2,5Y 7/4 dry; sandy loam;
single grain; fine, common pores; roots
medium, few; diffused, wavy boundary;

pH 4.9

Profile 8 Nileswar Barrenland

A. Information on the site

1. Soil name
2, Higber order category
3. Date
4

o Location

5. Elevation

6., Land form

¢ Sandyloam

: Entisols,

: 27Fh;October 1988

¢ Barrenland, very near to cultivated.
land. Approx, Noiao12/10 and E,Lo,75/30

: 8 m

a) Physiographic position: Plain

b) Surrounding land form

c) Microtopography
7. Slope
8. Vegetation
9. Climate

Flat

¢ Barrenland,
: Flat; 1% -

¢ No vegetation

¢ Humid tropical, High rainfall during
June, July and August.Mean annual rainfall
of 3500 mm with 118 rainy days in an
- year,



Moisture regime: Udic tropustic

Temperature :- Max

30.1°%C

Mini. : 22.3°%

‘oe

Mean : 26,2°C

Temperature regime: Hyperthermic,

Recent marine deposits (Littoral sand)

Class 4; well drained

General information on the soil.
Parent material :

Draihage :

Moisture condition in

profile,

Depth of groundwater

Stoniness and rock

outcrops,

Evidence of erosiqn :
Presence of salt/ )
alkali ¢
Human influence :
Profile description
Horizon Depth
A : O - 18 cm
C,I 18=35 c¢cm

Moist below 15 cm
(Pedon examination : 4 days after rain)

4,6 m

None

Noge}very slow
None

Only very slight human ‘influence,

Description
Brown, 7.5YR 5/4 moist and reddish

yellow, 7.5YR 6/6 dry; sandy loam;
singlegrain; fine, common pores; roots
none; diffused wavy boundary; pH 4,7

Yellowish brown,10YR 5/4 moist and
palebrown,10YR 6/3 dry; sandyloam;
singlegrain; fine; many pores; roots
none; diffused wavy boundary; pH 5.2



D

a)

b)

7o
8,

5 35=75 cm
C3 75=200 cm
Profile

Information on the site

Soil name Cos
Higher order category :

Date

Location

Elevation

Léndform'

Physiographic
“position.

Surrounding landform

Microtopography

Slope

Vegetation
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Pale yellow, 2,5Y 7/4 moist and pale
yellow, 2.5Y 7/4 dry; sandyloam;
singlegrain; fine, common pores;
roots none; diffused, wavy boundary;
pH 4.3

Pale yellow, 2.5Y 7/4 moist and pale-
yellow, 2,5Y 7/4 dry; sandyloam;

single grain; fine, many pores, roots
none; diffused, wavy boundary; pH 4.3

Nileswar Acacia

Sandyloam

-Entisols
.27th October 1988

Social forestry plantation of Acacia

auriculiformis near the railway

station, Nileswar. Approx: N.La.12/10
and E.Lo., 75/30,

8 m

Plain

Flat

Artificial, planted with Acacia,
Flat; 1%

Monoculture plantation of Acacia

auriculiformis (1982 plantation)




9, Climate
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Humid tropical. High rainfall
during June, July and August. Mean
annual rainfall of 3500 mm with 118
rainy days in an year, Moisture regime:
Udic tropustic,
Teﬁperature: Max. : 30,1°C

Mini.: 22,3°C

Mean 26°2°C

Temperature regime: Hyperthermic

B. General information on the soil

1. Parent material

2, Urainage

3. Moisture condition
in profile,

4, Depth of groundwater

5. Stoniness and rock

outcrops,
6. Evidence of erosion

7. Presence of salt/
alkali,

8. Human influence

C. Profile description

Horizon Depth

A O « 16 cm

e

Recent marine deposits (Littoral sand)

- Class 4; well drained

Moist below 30 cm

(Pedon examination; 4 days after rain)

5 m
None

None/very slow

None

Only slight human inflljenceo

Description

Dark brown, 7,5YR 4/4 moist and brown,
7.5YR 5/4 dry; sandyloam; weak, fine,
granular; very fine, many pores; roots
fine, many; clear, smooth boundary;

pH 4,1



16-38 cm

38-60 cm

60~79 cm

79-200 cm

Profile
Information on the site

S0il name
Higher order category
Date

Location

Elevation
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Yellowish brown, 10YR 5/4 moist and
brown, 10YR 5/3 dry; sandyloam;
singlegrain; fine, common pores;
roots fine, many; clear smooth
boundary; pH 4,6

Yellowish brown,10YR 5/4 moist and
pale brown, 10YR 6/3 dry; sandyloam;
singlegrain; fine, common pores;
roots fine, many; clear smooth
boundary; pH 3,9

Pale yellow, 2.5Y 7/4 moist and pale
yellow, 2,5Y 8/4 dry; sandyloam;
singlegrain; fine, common pores;
roots fine, many; diffused, smooth

"boundary; pH 4,7

'.Palé.yelldw, 2,5Y 7/4 moist and

pale yellow, 2.5Y 8/4 dry; sandyloam;
single grain; fine, common pores;
roots coérse, few; diffused, smooth
boundary; pH 3,7

10. Kazhakkoottam cultivated land

Sandyloam

Entisols

19th March 1988

Cultivated land; coconut garden near
the railway station, Kazhakkoottam,
Approx: N,La., 8/24 and E.Lo,77/15,

8 m



6. Landform
a) Physiographic position
P) Surrounding landform
'c) Microtopography
7. Slope |
8., Vegetation

9. Climate
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Plain

Flat

Artificial

Flat; 1%

Coconut garden

Humid tropical., High rainfall during
June=-July(South-west monsoon) and
October-November (North-east monsoon)
Total annual rainfall is 2001 mm with

102 rainy days in an year,

Moisture regime : Udic tropustic

Temperature: Max, : 30°4OC

Mini. : 22.9%
Mean 260606

Temperature regime: Hyperthermic

soil

B. General information on the

1?'Parent material
2, Drainage

3. Moisture condition in
profile.

4, Depth of groundwater

5. Stoniness and rock
outcrops,

6. Evidence of erosion
7., Presence of salt/alkali

3. Human influence

Recent marine deposits (Littoral sand)
Class 4; well drained

Moist throughout the profile

(Pedon examination : 3 days after
: : rain)

3.4 m

None

None/very slow

None

Coconut garden, Subjected to
management practices,



C. brofile description

Horizon . Depth
Ap E O -« 17 cm
01 17 - 38 cm
C, ; 38 - 68cm
C3 ‘:68 ;~88 cm’
c4' 588 - 200 cm
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Description

Dark brown, 7.5YR 4/4 moist and
light brown, 7.5YR 6/4 dry;-

sandyloam; weak, fine, grénulér;
very fine, many pores; roots
medium, many; diffused, wavy

boundary; pH 5.1

Reddish brown, 5YR 4/4 moist
and reddish brown, 5 YR 5/3 dry;
sandyloam; singlegrain; fine,
common pores; roots medium, few;

diffused, wavy boundary; pH 4.7

Yellowish red, 5YR 4/6 moist
and reddish yellow, 5YR 6/6 dry;
sandyloam; singlegrain; fine,
common pores; roots medium, few;
diffused, wavy boundary; pH 4,7

Yellowish red, 5YR 4/6 moist and
reddish yellow 5 YR 6/8 dry;

~loamy sand; singlegrain; fine,

many pores; -roots medium, few;
diffused, wavy boundary; pH 4,6

Yellowish red, 5YR 5/8 moist and
reddish yellow, 5 YR 7/8 dry;
loamysand; singlegrain; fine,
common pores; roots medium,few;

diffused, wavy boundary; pH 4.6



5
6,

b)
c)
7,

8.

9.
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Profile 11, Kazhakkoottam Barren land

Information on the site

Soil name
Higher order category
Date

Location

Elevation

Landform

Physiographic position
Surrounding landform
Microtopography

Slope

Vegetation

Climate

Sandyloam

Entisols

19th March 1988

Barrenland near the Railway station,
Kazhakkoottam., Approx: N,La, 8/24
and E.Lo.77/15,

8 m

Plain

‘Flat

Natural
Flat; 1%
No vegetation
Humid tropical, High rainfall during
June-July (Southwest monsoon) and
October-November (North-east monsoon)
Total annual rainfall is 2001 mm with
102 réiny days in an }'rear°
Moisture regime: Udic tropustic -
Temperature:; Max ; 30,4°C

Mini: 22,99

Mean: 26,6°C

Temperature regime: Hyperthermic,



B, General information on the

soil

1. Parent material

2, Drainage

3. Moisture condition in
profile

N

Depth of groundwater

Evidence of erosion

o

Presence of salt/alkali

(09] ~ o 6)]
°

o Human influence

|
~.Profile description

iorizon Depth
A O - 13 ¢cm
C1 13 = 49cm
32 49 - 62 cm

: Recent marine deposits
(Littoral sand)

Class 4; Well drained

! Moist throughout the profile,
(Pedon examination : 3 days after rain)

¢t 3,4 m

o Stoniness and rock outcrops: None

: None/ Very slow
¢ None

¢ Barren land, only slight human
influence,

Description

“ Bfown 7.5 YR 5/4 moist and light brown,

7.5YR 6/4 dry; sandyloam; Singlegrain;
fine, common pores; roots none; diffused
wavy boundary; pH 4,8

Strong brown, 7.5YR 5/8 moist and
reddish yellow, 7.5YR 7/8 dry;
sandyloam; singlegrainj fine, many
pores; roots none; diffused, wavy
boundary; pH 4,6

Strong brown, 7.5VvR 5/8 moist and
reddish yellow, 7.5YR 7/8 dry; sandy
loam; singlegréin; fine, common pores;
roots none; diffused, wavy boundary;
PH 4.6



62 - 80 cm

.80 - 200 cm

0J

Yellowish red, 5 YR 4/6 moist and
reddish yellow, 5 YR 6/6 dry; loamy
sand ; single grain; fine, many pores;
roots none; diffused, wavy boundary;
pH 4.5

Yellowish red,5YR 4/6 moist and
yellowish red, 5YR 5/6 dry; loamysand;
singlegrain; fine, many pores, roots
none; diffused, wavy boundary; pH 4,6

Profile 12 Kazhakkoottam Eucalyptus

A, Information on the site

1« So0il name oo

2, Higher order category .o

3, Date _ oo
4, Location .o
5, Elevation oo

6, Land form
a) Physiographic position ..

b) Surrounding landform oo
c):Microtopography .o
7. Slope oo
8. Vegetation a;

Sandyloam

Entisols
19th March 1988
Social forestry plantation of

Elcalyptus tereticornis near the

railway station,Kazhakkoo-ttam,

Approx: N.La, 8/24 and E.Lo,77/15,

8 m

Plain
Flat-.
Artificial
Flaf; 1%

Monoculture plantation of Eucalyptus

tereticornis (1982 plantation)
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9, Climate o Humid tropical, High rainfall during
June=July (South—wést monsoon) and
October-November (North-east monsoon) .,
Total annual rainfall is 2001 mm with

102 rainy days in an year,

Moisture regime: Udic trbpustic

Temperature: Max 30°4°C
Mini : 22,9°C
Mean : 26,6°C

Temperature regime: Hyperthermic

Bo.General Information on the soil,

1. Parent material .. Recent marine deposits (Littoral sand)
2, Drainage -« Class 4; well drained
3. Moisture condition in .o Moist throughout the profile

profile, (Pedon examination : 3 days after rain)
4, Depth of groundwatér oo 4.6 m

5. Stoniness and rock
¢ ! 1 © Qo0 None

outcrops,

6. Evidence of erosion .. None / Very slow

7. Presence of salt/alkali,., None

8. Human influence oo 9light human influence,

C. Profile description

Horizon Depth Description

A O « 4 cm Dark brown, 7.5YR 4/4 moist and brown,
7.5YR 5/4 dry; sandyloam; weak; very fine,
granular; very fine, many pores; roots

very fine, many; diffused, wavy boundary;
pH 4.4



C, 4=17 cm
C, | 17-45 ém
Cy 45-84 cm
'_C4. 84-200 'cm
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Reddish brown, 5YR 5/4 moist and reddish
brown, 5 YR 6/3 dry; sandyloam; single
grain; fine, common pores; roots very fine,
commonj diffused, wavylboundary; pH 4.5

Yellowish red, 5YR 4/6 moist and reddish
yellow, 5 YR 6/6 dry; sandyloam; single
grain; fine, common pores; roots medium,
common; diffused, wavy boundary; pH 4.3

Yellowish red, 5YR 4/6 moist and reddish
yellow, 5YR 6/6 dry; sandyloam; single

grain; fine, common pores; roots medium,

few; diffused, wavy boundary; pH 4.3

Yellowish red, 5 YR 4/6 moist and reddish
yellow, 5 YR 6/6 dry; sandyloam; single
grain; fine, common pores; roots medium,

. few; diffused, wavy boundary; pH 4.4

Profile 13. Kazhakkoottam Acacia

’ Information on the site

Soil name

Higher order category

‘Date

Location

Elevation

Sandyloam

Entisols

19th March 1988

Social forestry plantation of Acacia
- auriculiformis near the railway station,

Kazhakkoottam. Approx: N.La 8/24 and
E:L0.77/15. .

* B m
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Land form
~'a)'Physiographic'po'sition s Plain
b) Surrounding land form : Flat
c) Microt qpograpﬂy : Artificial

7,

8,

9, Climate

Slope

Flat; 1%

Végetation Monoculture plantation of Acacia

auriculiformis (1982 plantation)

Humid tropical. High rainfall

during June=July (South-west mon-
socn) and October-November(North-
east monsoon).Total annual rainfall
is 2001 mm with 102 rainy days in
an year, |

Moisture regime; Udic tropustic

Temperature : Max : 30,4°C

Mini : 22,9°C

Mean : 26,6°C
Temperature regime: Hyperfhermic

General information on the soil.

Parent material : , ¢ Recent marine deposits (Lifforal

sand)

Drainage' | : Class 4; well drained

. Moisture condition in profile:; Moist throughout the profile

(Pedon examination : 3 days after
rain)

Depth of groundwater 4,6 m

Stoniness and rock outcrops : None



6 Evidence of erosion

7. Presence of salt/ alkali

8, Human influence

C. Profile description

Horzon

A

Depth

0O -9 cm

9~-33 cm

33-=64 cm

64=80 cm

80-200 cm

: None / very slow

¢ None

Little human influence.

Descripfion

Dark brown, 7.5YR 4/4 moist and brown,
7.5YR 5/2 dry; sandyloam; weak, fine,
granular; very fine, many pores; roots
fine, many; clear, smooth boundary;

pH 4.3 |

Yellowish red, 5YR 4/6 moist and
yellowish red, 5YR 5/8 dry; sandyloam;
Singlegrain; fine, common pores; roots
very finé, few; diffused, smooth
boundary; pH 4.3

Yellowish red, 5YR 4/6 moist and
yellowish red, 5YR 5/8 dry; sandyloam;
Singlegrain; fine, common pores; roots
fine, many; diffused smooth boundary;
pH 4,2

Yellowish red, 5YR 5/8 moist and reddish
yellow,5YR 6/8 dry; sandyloam; single
grain; fine, common pores; roots fine,
many; diffused, smooth boundary; pH 4.2

Yellowish red, 5YR 4/6 moist and yellow~
ish red, 5YR 5/6 dry; sandyloam;

singlegrain; fine, common pores; roots
coarse, many; diffused, smooth boundary;
pH 4,2 |
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2., Soil physical characteristics

Table 3 gives the mechanical composition of the soil profiles.

In Wynad reserve forest, the mean values of gravel, coarse sand,
fine sand, silt and clay were 32,22, 29,42, 17,05, 12,86 and 39,59
per cent respectively, There was a slight increase in the gravel
content in the surface horizon 6f Wynad barrenland (33,20) and
Eucalyptus plantation (32.40) compared to that of reserve forest
(29.60). There was not much variation in the case of coarse sand,
fine sand and silt, The clay content increased both in the Wynad
barrenland‘and Eucalyptus plantation., Downward movement of clay

was marked in the case of Wynad Eucalyptus plantation,

The fextural ¢lassification of the various horizons from
,different soil profiles of Wynad have shown that all the horizons
‘were coming under clays, ‘In the case of silt|clay ratio (L|A value),
the mean values were similar in Wynad reserve forest and barren land

while a decrease in the L|A values was observed in Eucélyptus planta-

tion,

In Kottoor reserve forest, the gravel content varied from
27,5 to 49,9 per cent, coarse sand from 24,8 to 38,45 per cent,
fine sand from 14,4 to 20.8 per cent, silt from 9.4 to 16,45 per
Cent and clay from 31.85 to 43,1 per cent, The mean values were
38,18, 31.48, 17,73, 12.29 and 39,61 per cent respectively, Gravel
content increased markedly both in Kottoor barrenland and Eucalyptus
plantation compa;ed to Treserve foresf° The mean values were 51,86
and 49,72 per cent respectively., Not .much variation was observed in

the case of coarse sand, fine sand and silt. The surface horizon of



Table 3, Mechanical composition of the

(I.5.S.S. system)

'soil profiles

Sample Depth

X Gravel Coarse Fine Silt Clay  Textural Silt/

No. 1N cm sand sand o/ % class + clay

' % % % 7 ? ratio
Profile 1, Wynad Reserve forest,

1 .0=36 29,60 32,40 17,10 10,95 36,55 Clay 0,30
2 3657 30,50 31,80 16,30 10,20 41,80 Clay 0,24
-3 57-84 30,90 29,60 16,75 10,45 39,75 Clay 0,26

4 84-127 33,20 28,20 17.20 15.80 39,65 Clay 0,39

5) 127=200 36,90 25,10 17,90 16,90 40,20 Clay 0,42

' Mean 32,22 29,42 17,05 12,86 39,59 Clay 0,32
Profile 2, Wynad Barrenland,

6 0=-30 33,20 34,90 17,95 9,20 37,80 Clay 0,24

7 30=55 33.80 28,20 17,80 12,60 41,30 Clay 0,31

8 55-89 34,30 26,20 16,30 14,25 41,75 Clay 0,34

9 89-138 34,60 = 24,75 17.35 16,35 41,20 Clay 0.39
170 138-200 35,80 24,90 17,70 15,90 40,75 Clay 0,39

Mean 34,34+ 27,79 17.42. 13,66- 40,56 Clay 0,33
Profile 3. Wynad. Eucalyptus ‘
11 0=-29 32,40 36,85 19,20 7.35 36,80 Clay 0,19
12 29=45 - 34,10 -+ 29:40 17,15 11,40 43,95 Clay 0,26
13 45-56" 34,80 26,60 19,40 12,25 43,20 Clay 0.28
14 56=110 35,60 24,80 18.80  13.75 42,10 Clay 0,32
15 110=-200 35.90 24.90 - 19.75 13,60 42,90 Clay 0,31
Mean 34,56 28,51 18,86 11.67 41,79 Clay 0,27
Profile 4, Kottoor Reserve forest
16 0-17 27,50 38.45 20,80 9.40 31,85 Clay loam 0,29
17 17=45 32,80 33,25 - 14,40 10.50 42,20 Clay 0,24
18 45-83 42,50 29,50 15,60 12,80 43,10 Clay - 0,29
. 19 83=200 49,90 24,80 20,10 16,45 41,30 Clay 0,39
: Mean - 38,18 31.48 17,73 12,29 39,67 Clay 0,31
Profile 5, Kottoor Barrenland
20 O-8 38,50 42,80 16,90 7,170 34,50 Clay 0,21
21 8=21 41,80 36,90 12,80 9.50 41,40 Clay 0,22
.22 21-37 52,50 33,50 15,10 12,20 39,80 Clay 0,30
© 23 37=61 56,50 30,20 17,10 13.10 40,70 Llay 0,32
24 61=200 70,00 26,80 19,95 15,40 39,10 Clay 0,39
"Mean 51.86 34,04 16,37 11,46 39,10 Clay 0,29

(contd,.)



Table 3.(contd,)

60

ngple Depth Gravel Coarse Fine Silt  Clay Textural Silt/
No, o sand sand
" in cm 70 o/ % % o class clay
70 ? 2 ratio
Profile 6. Kottoor Eucalypt&s
25 0-16 36,80 41,50 18,15 7.10 36,00 Clay 0.19
26 16=-34 40,50 35,80 12,50 9.30 44,50 Clay 0,20
27 34-51 51,80 31,50 14,00 10,50 44,90 clay 0,23
28 51+33 55,50 28,80 16,80 . 12,16 43,20 Clay 0,28
29 93=~200 64,00 24,00 19,20 15,35 41,20 Clay 0,37
Mean 49,72 32,32 16,13 10,88 41996 Clay 0,25
Profile 7., Nileswar Cultivated land '
30 0=24 7.70 58,90 18,30 8,70 15,80 Sandyloam 0,55
- 31 24-40 8.50 56,50 20,70 10,30 14,60 Sandyloam 0,70
32 - 40-61 8,30 55,70 21,50 10,10 14,30 Sandyloam 0,70
33 61=85 9,50 52,60 23,60 11,50 13,70 Sandyloam 0,83
34 85-200 9,70 51,30 - 24,40 11.60 . 14,80 Sandyloam 0,78
o Mean 8,74 35,00 21,70 10,44 14,64 Sandyloam 0,71
Profile 8, Nileswar Barrenland
35 0-18 7.80 99.20 17,90 8,40 15,50 Sandyloam 0,54
36 18=35" - 8,70 57,10 19,70 10,10 13,80 Sandyloam 0,73
37 35=75" 8.50 55,90 20,70 9.80 14,20 Sandyloam 0,69
38 75=200 9,60 53,10 22,60 11.20 14.50 Sandyloam 0,77
Mean 8,65 56,33 20,23 9,88 14,50 Sandyloam 0,68
Profile 9, Nileswaf Acacia,
39 0=16 9,60 59,90 17,30 7,10 16,50 Sandyloam 0,43
40 16-=-38 11,50 58,60 19,70 9.60 14,90 Sandyloam 0,64
41 38=60 11.70 56,40 19,40 9,50 15,70 Sandyloam 0,60
42 60-79 12,80 55,20 21,10 11,00 14,40 Sandyloam 0,76
43 79-200 13,10 53,70 21,90 11,10 15,10 Sandyloam 0,73
Mean 11.74 56,76 19.88 9.66 15.32  Sandyloam 0,63
Profile 10. Kazhakkoottam Cultivated land
44 S 0=17" 8.00 65,30 15,30 7,30 12,70 Sandyloam 0,57
45 17-38 10,60 63,70 18,40 8,10 10,65 Sandyloam 0,76
46 38=68 10,90 60,50 21°6Q 8,90 10,10 Sandyloam 0,88
'47 68-88 - 11450 59,40 22,80 10,10 7.85 Loamysand 1,28
48 88=200 1180 59,20 20,10 10,90 9,20 Loamysand 1.18
' Mean 10456 61,62 19,64 9,06 10,10 Sandyloam 0,89

(contd,)
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Sample Depth

No., in cm Gravel Coarse Fine Silt Clay Textural  Silt/
sand sand -
o/ o/ o/ o/ o/ class Clay
n B ”° 7 70 ' ratio
Protile 11.Kazhakkoottam Barrenland,
49 - 0-13 8,20 65,70 15.10 7,20 12,00 Sandyloam 0,60
50 . 13=44 11.10 64,90 18,20 7,80 10,50 Sandyloam 0,74
51 4462 10,90 62,30 20,70 8,50 9.90 Sandyloam 0,85
52 62-80 11.60 61,50 21.90 9,70 8,10 Loamysand 1,19
33 80=-200 - 12,00 98,70 20,50 9,90 9.50 Loamysand 1,04
Mean 10,76 62,62 19.28 8.62 10,00 Sandyloam 0,86
Profile 12, Kazhakkoottam Eucalyptus
54 0=4 11,20 68, 60 14,10 6,60 12,90 Sandyloam 0,51
55 C 4-17 13,50 65.70 16,70 7,30 12,20 Sandyloam 0,59
56 17=45 14,60 64,30 18,70° 7,10 11,70 Sandyloam 0,60
57 45-84 15,20 61,90 21,40 9.20 10,30 Sandyloam 0,89
58 - 84-200 15,80 29,40 19.30 10,60 10,40 Sandyloam 1,01
Mean 14,06 63.98 18,04 8,74 11,50 Sandyloam 0,70
Profile 13, Kazhakkottam Acacia
59 0=9 10.40 . 68,50 13,90 6.50 12,50 Sandyloam 0,52
60 9-33 13.10 66,10 15,70 7,70 12,10 Sandyloam 0,63
61 33-64 14,70 64,20 18,20 7,40 11,50 Sandyloam 0,64
62 64-80 14,90 62,70 20,20 8,90 11,10 Sandyloam 0,80
63 80-200 15.30 60,80 19.40  9.80 11.40 Sandyloam 0,85
8,06 11,72 Sandyloam 0,68

N‘lean 130 68 64046 17048
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Kottoor Eucalyptus pléntation and Kottoqr barren land
showed slight decrease in fine sand and silt, Downward
mdvement of clay was more in the case of soils under
Eucalypfus plantation, the clay increase was to the tune

of 1.2 times in the subsurface horizon,

'Excépting the surface horizon of Kottoor reserve
forest, all others came under the textural class clay,
The surface horizon of Kottoor reserve forest was found
to be clay loam. The L|A value was highest in Kottoor
reserve forest (0,24-0,39) with a mean value of 0,31,
The quotient was greatly reduced in Kottoor Eucalyptus
plantation (0,19-0,37) with a mean value of 0,25, An
intermediate range was observed in barren land (0.21-0,39)

with a mean value of 0,29,

i

The gravel‘content in Nileswar cultivated land was
in the range of 7.7 to 9.7 per cent, coarse sand varied
from 51.3 to 58.9 per cent, fine sand from 18,3 to 24.4
per cent, silt from 8.7 to 11.6 per cent and clay from
13.7 to 15.8 per cent, The mean values were 8.74, 55,00,
21,70, 10.44 and 14.16 .per cent respectively, The contents
of the various fractions were similar in Nileswar barren
land and Acacia plantation except that there was an increase

in gravel content in Nileswar Acacia plantation,



The textural classification of the various soil
horizons from different soil profiles of Nileswar have
shown that all the horizons were sandyloams, In the
case of L|A value, lowest value was observed in Nileswar
Acacla plantation (0.43 - 0,76) with a mean value of 0,63,
In Nileswar barrenland it varied from 0,54 to 0077 with

a8 mean value of 0.68 and the value was highest in Nileswar

cultivated land (0955-0083) with a mean value of 0,71.

In Kazhakkottam cultivated land, gravel content
varied from 8.0 to ﬁ1.8 per cent, coarse sand from 59.2
to 65.3 per cent, fine sand from 15,3 to 22.8 per cent,
silt from 7.3 to 10.9 per cent and clay from 7.85 to 12,7
per éent° The mean values were 10,56, 61.62, 19,64, 9,06
and 10,10 per cent respectively, There was a great increase
in gravel content both in Kazhakkottam Eucalyptus and Acacia
plantations while it was similar-in ba:rrenland° Coarse sand,
fine sand and silt fractions showed not much variation in
the four profiles, The clay content was higher in the lower
horiéons of Eucalyptus and Acacia plantations compared to
that of cultivated and barrenlands. The lowest horizons
of cultivated land, barrenland, Eucalyptus and Acacia
plantations contained 9.2, 9.5, 10.4 and 11,4 per cent

respectively of clay,

The textural classification of the different horizons
showed that most of them come under the class sandyloam.,
But it was found to loamysand in the lowest two horizons of

Cultivated and barrenlands. The L|A value was lowest in
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Acacia plantation (0.52-0,85) with a mean value of 0,68
and a slightly higher value was observed in Eucalyptus
plantation (0,51 - 1.01) with a mean value of 0,70. L|A
value was highest in cultivated land (0057-1928) with a
mean value of 0,89 followed by barrenland (0,60-1,19)

with a mean value of 0,86,

Table 4 presents data of single value physical
constants of different soil profiles, The parameters were
bulk density, particle density, porosity, water holding
Capacity and volume expansion. In Wynad reserve forest,
bulk density varied from 0,88 to 0.91 g cE1, particle
density from 1,59 to 1,63 g cE1, porosity from 4401 to
49.8 per Cent, water holding capacity from 51,1 to 53,85
per cent and volume expansion from 1.79 to 3.65 per cent,
The mean values were 0,89, 1.61, 47.04, 52,42 and 3,16
respectively, There was a slight increase in bulk density
in Wynad Eucalyptus plantation (O 88-0 92 g cc ) with a
mean value of 0,90 g cg' and in Wynad barrenland (0,92
0,96 g cE1) with a mean value of. 0,93 g c31° ‘Particle
den51ty did not vary much both 1n barrenland and Eucalyptus

plantation from that of reserve forest,

¢

In the case of pdrosity; water holding capacity and
volume expansion, there was much variation in the profiles,
rorosity of Wynad barrenland (41.51 per cent) and Wynad

Eucalyptus plantatlon (40 79 per cent) were much lower than



Table 4, Single-value physical constants of soil profiles

6o

Sample  Depth Bulk Particle  Porosity Water Volume
No. in cm density density % holding  expan-
- = = capacity sion
g cc g cc % %
Profile 1. Wynad Reserve forest
1 0=-36 0.90 1.59 44,60 51,20 1.79
2 36-57 0,88 1.62 44,10 53,85 3,60
3 57-84 0,89 1.62 47,20 23,15 3,25
4 84"‘127 0088 1063 49080 52.80 3065
5 127-200 0,91 1,63 49,50 51,10 3,51
Mean 0,89 1,61 47,04 52,42 3,16
Profile 2, Wynad Barrenland
6 - 0=30 0,92 1.52 40,25 39,10 1.95
7 30-55 0.92 1.53 42,15 43,20 1,98
8" 55-89 0,93 1.58 41,60 38,95 1.70
9 ( 89-138 0,95 1.59 41,90 40,85 1.68
10 138=200 0.96 1,62 41,65 38,25 1.25
Mean 0,93 1.56 41,51 40,07 1,73
Profile 3, Wynad Eucalyptus
1. 0=-29 0,92 T.51° 39.85 38,90 1.88
12 29-45 0,90 1.54 41,30 42,85 3.56
13 45-56 0.89 1.58 40,15 39,30 3.38
14 56-110 0.88 1,62 41,60 41,10 3,10
15 110~200 0,90 1.60 41,05 36,60 2,96
Mean 0,90 1.57 40,79 39,75 2,97
Profile 4, Kottoor Reserve forest _
16 0-17 0,86 1.47 47,10 - 50,00 1.86
17 17=45 0,82 1,33 46,62 52,54 3,15
18 45-83 0.88 1.55 50,28 52,17 3.27
19 83-200 0,85 . 1.49 50,29 54,89 3.41
Mean 0.85 1.46 48,57 52,40 2,92
Profile 5, Kottoor Barrenland _
20 0-8 0.91 1,47 43,75 45,26 2,30
27. 8-21 0,91 1,51 45,82 46,15 2,56
22 21=37 0.94 1,72 44,71 45,27 2,30
223 37-61 0,97 1,68 49,01 42,34 1,17
.24 61.200 0,97 1,61 41,85 40,56 2,90
Mean 0,94 1,59 45,02 43,97 2,24
Profile 6, Kottoor Eucalyptus
25 0=16 0,89 1.42 41,85 - 44,80 1.93
26 16=34 0,87 1,43 46,30 20,74 3,69
27 34-51 Oo 92 1 048 43912 459 42 3922
28 31-95 0,90 1.55 46,94 48,24 2,19
29 95~200 0,92 1.39 43,60 40,39 2,34
' Mean 0,90 1.45 44,36 45,91 2,67

{( ~em



Table 4 (contd.)

bb

Sample Depth Bulk ,

24,13

No, . Particle Porosity Water Volume
inocm dené}ty density A holding  expansio;
g-¢c g cTil capacity
Profile 7, Nlleswar Cultlvated land
30 0-24 1425 22,17 37.75 32,25 1.25
31 24-40 1,28 2006 33,50 29,85 0,71
32 40-~61 1m26 2,12 32,10 29,05 0,75
33 61=85 1.29 1.96 34,20 27.85 0,65
34 85-~200 1,33 - 1,99 34,10 26,80 0,69
: Mean . 1,28 ° 2,06 34,33 29,16 0.81
Profile 8, Nileswar Barrenland ,
.35 - 0-18 1032 1.9 33,95 28,90 1,18
36 18=35 1.28 1,92 33.05 27.80 0,58
37 35-75 1.31 2,13 30,65 26,60 0, 61
38 75=200 -~ 1,32 2,01 31,25 26,10 0,62
Mean 1,31 1,99 ‘ 32,22 27,35 0.74
Profile 9, Nileswar Acacia
39 .7 . 0-16 1.21 1.88 34,80 29,36 1.23
40 . 16=38 - 1.29 1,90 32,10 27,25 0,69
41 38=-60 1,28 1.89 30,60 26,80 0,72
42 60=79 1,31 1.87 33.25 26,55 0.70
43 " 79=200 . 1,31 1,87 33,20 25,90 0,65
-, Mean 1o 28 1.88 32,79 27,12 0,79
' Profile 10, Kazhakkottam cultivated land
44 0~-17 1,27 20,04 36,44 27,68 0.30
45 17=-38 . 1.26 | 1,94 31.82 24,94 0,45
45 - 38-68 - 1,27 " 1,87 32,62 25,63 0,20
47 63-88 1,27 1.88 33,10 25,41 0.20
48 88=200 1,35 2,02 " 33,65 24,73 0,30
_ Mean 1.28 1,93 33.52 25,67 0,29
, Proflle 11, Kazhakkottam Barrenland .
49 0-13 1,30 1,90 33,41 26,41 0,20
50 13=44 1,31 1.94 32,78 24,76 0.10
o1 44-62 1.29 1.94 32,78 25,25 0,25
52 62-80 1e 33 1.92 31,34 23,65 0,30
53. 80-~200 . 1,34 1.91 30,87 - 22,86 0,46
- Mean 1, 30 1.92 32,23 24,58 0,26
T Profile 12, Kazhakkottam Eucalyptus o
54 - O=4 1.30 2,01 35,96 27,43 0,55
55 417 1025 1.77 29,60 23,38 0,15
56 17=45 1.29 1,93 33,73 25,49 0.54
- 57 4584 1.24 1,76 30,39 24,04 0.58
58 84-200 1,32 1,93 31,82 24,10 0.31
Mean 1.28 1.88 2,30 24,88 0,42
Profll@ 13, lazhakkottam Acacia '
59 0=9 1.19 1,71 32,30 26,85 1,00
60 9-33 1,32 1.89 31.34 23,52 0,58
61, 33-64 1029 2 1.80 29,75 23,05 0,66
62 64-80 . 1,30 1.85 31,03 23,50 0,59
63 80200 1.30 1,87 31,34 23,75 0,52
Miean 1.28 1.82 31,15 0,67
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that of reserve forest (47,04 per cent), The surface horizon
of Wynad reserve forest had a porosity of 44,6 per cent
while in barrenland it was 40,25 per cent and in Eucalyptus
plantation it was 39.85 per cent., A great decrease in
porosity was also observed in the subsurface horizons of
barrenland and Eucalyptus plantation compared to that of
reserve .forest, Water holding capacity of Wynad barren-
land (40.07 pér cent) and Eucalyptus plantation (39,75

per cent) was much lower compared to reserve forest

(52 42 per cent), This decrease was observed throughout

the profile. In the case of volume expansion, the surface
horizons did not vary much while there was a decrease in

the subsurface horizons of Wynad barrenland and Eucalyptus
plantation compared to that of reserve forest, Lowest volume

expansion was observed in the subsurface horizon of barren

land.

In Kottoor reserve forest, bulk density varied from

0.82 to 0.88 g cB', particle density from 1,33 to 1,55 g cg’,

porosity from 46.62 to 50,29 per cent water holding capacity
| from 50,00 to 54,89 per cent and volume expansion from 1.86
to 3.41 per cent, The mean values were 0,85, 1.46, 48,57,
52,40 and 2,92 respectivelyo‘An.increase in bulk density
was observed both in Kottoor barrenland (0,94 ¢ 031) and
Eucalyptus plantation (0.90 g 031) compared to reserve
forest Particle density of the three proflles did not

show much variation,
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Poroéity, water holding capacity and volume expan-
sion of Kottoor reserve forest were higher than that of
barrenland and Eucalyptus plantation.Surface horizon of

feserve forest had a porosity of 47.1 per cent while the’

~ corresponding values for barrenland and Eucalyptus plantation

.wefe 43,75 and 41,85 per cent respectively, Watefholding
capacity of reserve forest was observed to be 52,4 per cent
while in barren land it was only 43,91 per cent and
Eucalyptus plantation had a waterholding capacity of 45,91
per cent. Forosity of reserve forest was 2,92 per cent

while that of -barrenland was 2,24 per cent and Eucalyptus

plantation 2,67 per cent,

Eventhough the mean values of bulk density were
observed to be similar in Njileswar cultivated land, barren-
land and Acacia plantation, the surface horizén of cultiva-
ted land had a value of 1,25 g g’ while that of barrenland
was 1,32 g ¢! and Acacia plantation 1,21 g ¢c'. Not much

variation was observed in the case of particle density,

Pérosity of Nileswaf cultivated land wés 34033 per cent
while that of barrenland was 32,22 per cent and Acacia
Plantation 32,79 per cent° Surface horizon of cultivated
land showed highest value of porosity (37,75 per cent)
-compared to that of barrenland (33.95 per cent) and Acacia
plantation (34.80 per cent), Nileswar cultivated land had
a wate;holding capacity of 29,16 per cent while that of

barrenland was 27,35 per cent and Acacia plantation had
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27,12 per cent water ho;ding capacity, Volume expansion
was also highest in cultivated land (0.81 per cent) comparec
to barrenland (0,74 per cent) and Acacia plantation (0,79

per cent),

Bulk density and particle density of the four profiles
from Kazhakkottam showed similar mean values., Bot there was>
a decrease in bulk'density in the surface horizon of Acacia
plantation (1, 19 per cent) compared to that of cultlvated
land (1.27 per cent), barrenland (1.30 per cent) and
Eucalyptus plantation (1.30 per cent),

Not much variation was observed in the case of porosit
of the four profiles from Kazhakkoottam,The mean values were
33.52, 32,23, 32,30 and 31,15 per cent respectively for
cultivated land, barrenland, Euca;yptus and Acacia planta-
tions. In the case of water holding capacity also, not much
variation was observed among the four profiles, The surface
horizon of Acacia plantatlon showed highest value for volume
expansion (1,00 per cent) compared to that of cultivated
land (0.3 per cent), barrenland (0.2 per cent) and Eucalyptu:s
plantation (0.55 per ceﬁt) The mean value was also highest
in Aca01a plantation (O 67 per cent) followed by’ Eucalyptus
plantation (0.42 per cent) cultivated land (0,29 per cent)
and barren land (0.26 per cent),

Soil aggregation analysis was carried out for all the

thirteen profiles and the results are present in Tables 5

and 6,



Table 5, Aggregate size distribution in the soil profiles'?ﬁ

Saﬁple Depth Aggregate per cent
°*  in cm <0.1 0.1-0,25 0,25-0,5 0,5-7,0 1.0-2,0 2.0-4.5 4.5-8.0
mm mm mm mm mm ' mm mm
Profile 1, Wynad Reserve forest
1 0-36 7.6 ! 8,1 8,0 7.8 4,2 20,3 . 44,0
2 306=57 9,6 8,7 8,9 4,9 611 18,1 43,7
3 S7-84 6.9 9.8 11.4 9,6 8,0 17.7 36,5
4 84-127 6,9 10,8 . 10,7 8.9 7.7 19,7 35,7
5 127200 7.1 13,5 13,8 9,6 12,0 21,5 22,5
Mean 7.6 10,1 10,5 8,0 7.6 19,4 36.4
Profile 2, Wynad Barrenland ,
6 0=30 6,5 7.9 8.1 7.8 4.5 20,7 44,6
_ g 30-55 %06 8,5 8,9 4,8 - 6.3 18,2 43,7
i 55‘-89 01 906 .11.7 907 709 1705 36 5
9 89-138 7.1 10,6 11,0 8.5 7,8 19,6 35,3
10 138=200 7.1 13.4 13.8 9.7 12,0 21,7 22,2
' Mean 7.4 10,0 10,7 8,1 7.7 19,5 3604
Profile 3, Wynad Eucalyptus ‘
11 0-29 6,0 7.6 7.7 7.6 4,8 21,2 45,1
12 29=45 9.1 8,3 8.6 4,6 6.6 18,6 44,2
13 45-56 6.7 8¢5 1.4 9.5 8,1 17.9 36,9
14 56-110 6,7 10,5 10,7 8,3 8,0 - 19.9 35,9
15 110-200 6,7 13,3 13,5 9,5 12,2 22,0 22,8
Mean 7.0 9.8 10,3 7,9 7.9 19.9 36,9
Profile 4, Kottoor Reserve forest
16 0=17 6,0 To7 T, 7.6 4,7 21,6 45,2
A7 7 17-45 8.8 8,5 8,6 . 4,5 7.0 18,4 44,0
18 45-83 6.5 10,5 11,6 9.4 7.8 17.8 36.4
19 83-200 6,3 13,3 13,5 9,6 12,3 22,3 23,1
. Mean 6.9 10,0 10,3 7.7 7.9 20,0 37,1
T Profile 5, Kottoor Barrenland .
20 0-8 961 1.4 1.7 7.4 D41 21,5 45,8
21- ' . 8221 8,3 8,0 8,2 4,4 7.3 19.1 44,6
22 21=37. 6.0 9.3 11,3 ‘ 9.4 8,3 18,0 37,7
23 3761 6,0 10,5 10,3 - 8.1 8.3 20,5 36,1
24 61-200 6,0 12.9 13,5 9,5 12,4 22,4 23,3
: Mean 6.2 9,6 10,2 7.7 8,2 20,3 37.5
- Profile 6, Kottoor Eucalyptus
25 0=16 5,2 7.3 7.5 NG 5.2 21,7 45,6
26 16=34 8.2 801 8.3 4.4 1.2 19,2 44 .6
27 34.51 6,1 9,3 1.2 9.4 8,3 18,3 37.4
28 - 51-95 6,2 10,3 10,5 8,2 8,2 20,3 36,3
29 '+ 952200 6,2 13.1 13,3 9.4 12,4 22.4 23,2
*  Mean 6.3 9.6 10,1 1.7 8.2 - 20,3 37.4
- Profile 7, Nileswar Cultivated land
30 . 0=24 8.5 16,2 . 342 29,0 7.8 72,9 1:4
31 24440 861 17.3 35,4 28,2 8,0 2,6 . 0.4
32 40-61 7.7 19,2 36,8 27,0 6.9 1.4 0.5
33 61-85 7o 18.8 37.9 29,0 5.4 1.8 0.1
34 85-200 6.9 19,2 37.8 29,6 5,2 0,2 0.1
Mean 7,6 18,1 36,4 28,5 6.6 1.7 0,5

(contd,.)
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Table 5 (contd.)

Sample Depth ‘ - Aggregate per cent

No. in CM 755 9=0°55 0,25=0.5 0,5-1,0 1.0-2.0 7.0-4.5 4758
' ’ mm ' mm mm mm mm mm m

. Profile 8, Nileswar Barrenland

35 0-18 8,0 15.8 34,2 28,8 8.4 3,2 1.6
36 18=35 7.7 17.1 35,3 28,1 8.3 3.0 0.6
37 ! 35=75 7.5 19,0 36,9 27,0 7.3 1.4 0,6
38 | 75=200 6.9 18,8 - 37,9 28,8 5.5 2,0 0.1

© Mean 7.5 17,6 36,0 28,1 7.3 2,4 0.7

_ f Profile 9 Nileswar Acacia
39 . 0=16 8.0 15,9 34.1 28,9 8.2 3.3 1.6
40 , 16=38 7.8 17,1 35,1 28,0 8.4 3.0 0.6
41 °© 38-60 7.3 19,1 36,7 26,9 7.3 1.6 0.6
42 .- 60=79 6.9 18,7 37.8 29,0 . 5,6 1.9 0.1
43  79-200 6,7 19,0 - 37.8 29.7 5.4 0.3 0.1
.9 Mean 7.3 17.9 36,3 28,5 6.9 2,0 0.6

- Profile 10, Kazhakkoottam Cultivated land
44 0-17 7.9 15.7 33.9 28,7 8.6 3,5 1.7
45 17-38 7.6 16.8 34,8 27,9 Bo7 3.3 0,9
46, .38-68 7.0 18,9 ' 36,1 26,7 7.6 1.9 0.8
47 . 68-88 6.5 18,5 v 37.6 29,0 6,0 2,3 0,1
48 88-200 6.3 18.9 - 37.4 29.5 6.0 0.8 0.1
.. Mean 7.0 17,7 35,9 28,3 7.3 2,3 0.7
Profile 11. Kazhakkoottam Barrenland, '

49, . 0-13 7.3 15,6 33,6 28,9 9,1 3.6 1.9
50 © 13=44 7.1 16,1 34,6 28,4 9.1 3.4 1.3
51" 4462 6.7 18,3 - 35,7 26,8 8.1 2,2 1.2
52 . 62-80 6,1 18,2 37.4 29,3 6.2 2,6 0.2
53  80-200 5.9 18,6 - 36,8 30,0 6,3 1.2 0.2

’ Mean 606 17 3 3506 2806 .707 206 009
' Profile 12, Kazhakkottam Eucalyptus
54+ 0=4 1.4 15,5 33.5 29,0 9,1 3.7 1.8
55 4-17 7.0 16,2 + 34,6 28,5 9,0 3.6 101
56 17-45 6,5 18,2 35,9 26,9 8,2 2,2 1.1

- 57 45-84 601 18,.1- 37,5 29,2 6.4 2,5 0.2

‘538 . 84-200 5.8 . .1B.b6 37,0 29,9 6.4 1.1 0,2
. Mean 6,5 1743 35,7 28,7 7.8 2,6 0.8

, Profile 13. Kazhakkottam Aca01aa '

- 59. - 0=9 7.7 15,6 33,7 28,8 8.8 3.6 1.8
60; 9-33 7.3 16,6 34,6 28,2 8+8 3,5 1.0
61 33-64 6,9 18,6 - 35,8 26,7 7.9 2,2 0.9
62 . 64-80 602 18.4 37.4 29,1 6.3 2,4 0.2
63 -~ 80~200 6,0 18,7 37,3 29,6 - 6.3 1,0. 0,1

Mean 6.8 17.5 . 35,7 28,4 7.6 2,5 0.8
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Table 6, Wuantitative index of water ftabqllty of - o
soil aggregate of the soil profiles,’

Sample Depth Aggregate '+ Mean weight Aggregate
No. in cm 20.25 'mm Diameter stability(%)
‘ (%) mn .

Profile 1. Wynad Reserve forest

1 0-36 84,3 3.71 65,25
2 36=57 81,7 3,92 56,66
3 57-84 83,2 3.23 51,36
4 84-127 82,3 3.10 45,30
5 ! 127-200" 78.9 2,78 36,55
Mean 82,0 3.26 : 51,02
Profile 2, Wynad Barrenland
6 0=30 83,8 3.69 ‘ 63,20
7 30-55 81,5 3.51 53,78
8 55-89 83,3 3.26 52,29
9 N 89-138 = 82,2 3.10 44,80
10 138-200 - '79.4 2,95 38435
© Profile 3, Wynad Eucalyptus ,
11 0-29 86,3 3.86 64,10
12 29-45 82,6 3.71 . 55,75
13 _ - 45256 83,8 3.43 53,45
14 56110 82,8 . 3,16 46,16
15 110-200 - 80,0- 2:91 38025
Profile 4, Koitoor Reserve forest
16 0-17 86.8 3,79 - 63,15
17 1745 - 82,5 ‘ 3,61 . 42,25
18 45.83 83.0 ' 2,79 38,20
19 83-200 80,8 ) 2,61 . 34,33
: Mean 83,2 . 3.20 44,48 .
Profile 5. Kottoor Barrenland .
20 . 0-8 87,5 : 3,65 62,77
21 8-21 83.6 3,55 44,15
22 2137 84,7 . 3.32 42,80
23 37-61. 83,3 - 2,90 37.88
24 61=200 81.7 . . 2,74 34,61
, [lean 84,0 . 3,23 . 44,44
_ Profile 6. Kottoor Eucalyptus
25 0=-16" 87.5 3,78 62,75
26 16=34 83,7 3,60 ' 42,37
27 34-51 84,6 . 3.34 41,20
28 51-95 83,5 2,85 39,87
29 ~ 95-200 80,7 _ 2,76 36,63
: - . Mean - 84,0 ’ 3.26 . . 44,56 -
Profile 7., Nileswar Cultivated land, :
30 024 75,3 0,65 44 .48
31 24.40 74,6 . ' 0,62 41,75
32 " 40-61 . 72,6 A 0,58 ' 38,28
. 33 " 61-85 74,2 0,54 35,00

34 - : 85-200 72,9 0,51 30,15
. Mean 73,9 0,58 37.93




Table 6 (contd,) - 73

Sample Depth Aggregate Mean weight Agaregate
No, in cm >0.25 mm Diameter stability(%)
(%) -
Profile 8, Nileswar Barrenland
35 0=18 76,2 0,64 44,20
3 18=35 75,3 0.62 41,15
37 35-75 73,2 0,59 34,75
38 - 75200 74,3 0,50 29,65
Mean 74,7 0,58 #737 43
Profile 9, Nile%war Acacia.i. -, "h“fﬁﬁ;,
39 0=16 76,1 ° 0,69 46,75
40 16-38 75.1 0,64 42,15
41 38=60 73,1 0,61 38,787
42 60=79 74,4 0,57 34,16
43 79-200 73,3 0,55 30,81
Mean 74,4 0,61 38,53
Profile 10, Kazhakkottam Cultlvated land
44 0=17 16,4 0,75 46,71
45 17-38 75,6 0,66 43,19
46 38-68 73.1 0,62 40,28
47 68-88 75,0 0,60 34,25
.48 88-200 73,8 0,59 31.81
Mean 74,7 0,64 39,24
: Profile 11, Kazhakkottam Barrenland
49 0=13 77,1 0,75 46,85
50 13-44 76,8 0,73 45,05
51 4462 74,0 0,68 40,28
52 62~-80 75,7 0,66 37,75
53 80-200 7405" 0,62 35,38
Mlean 75,6 n._62 47,06
rrofile 12, Kazhakkottam Lucalyptus
54 0=4 77,1 0,79 45,15
55 4-17 76,8 0,74 44,33
56 17-45 74,3 0,69 42,27
57 45.84 75,8 0566 37,15
55 84-200 74,6 C0.62 36,18
Mean 75,6 0,70 41,01
Profile 13, Kazhakkottam Acacia
o9 0=9: 76,7 0,78 21,56
60 9-33 76,1 0,70 45,28
61 33-64 73,5 0,67 40,19
62 . 64-80 75,4 0,63 33,16
63 80-200 74,3 0,60 30,33
Mean. 75,2 0,67 40,10
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A perusal of the data in Table 6 will reveal that
all the soil profiles from forested areas of Wynad and
Kottoor contained macroaggregates (diameter higher than
0.25 mm) in abundance., The proportion of macroaggregates
in the Wynad reserve forest, barrenland and Eucalyptus
plantation were in' the ranges of 78.9 to 84,3, 79.4. to
83°é.and 80,0 to 86,3 per cent respectively. The mean
values were 82,0, 82,0 and 83,1 per cent respectively for
the above three profiles which speak for their excellent
structural condition, The percentage of macroaggregates
-in the surface horizons of Wynad reserve forest, barrenland
and Eucalyptus plantation were 84.3, 83,8 and 86,3 per cent

respectively,

Mean weight diametér'(MWDj of all the three profiles
from Wynad decreased with depth.’ Highest value was observed
in Wynad Eucalyptus plantation (2.19 - 3.86 mm) with a mean
value of 3.41 mm followed by Wynad barrenland (2.95-3.69 mn)
with a mean value of 3,30 mm and reserve forest had MWD in

the range 2,78 to 3.71 mm with a mean value of 3,26 mm,

Not much variation was observed in aggregate stability
among the three profiles from Wynad, The mean values were
51.02, 50,48, and 51.54 per. cent respectively for Wynad

reserve forest, barrenland and Eucalyptus plantation,

Three profiles from Kottoor also had higher content
of macroaggregates. The mean values for Kottoor reserve

forest,'barrenland‘and Eucalyptus plantation were 83.2, 84,0
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and 84,0 per cent respectivelvo Surface horizons of these
three profiles recorded macroaggregate:contents of 86.8,
87.5 and 87.5 per cent respectively which show their

excellent structural conditions,

MWD of all the three profiles from Kottoor decreased
‘with depth., The values were s1milar .in all the three loca-
tions with mean values of 3, 20, 3, 23 and 3,26 mm respectively
for Kottoor reserve forest barrenland - and Eucalyptus

plantationo

Aggregate stability showed no variation among the
three. profiles from Kottoor, The values.ranged from 34,33
to 63,15, 34,61 to 62,77 and 36,63 to 62,75 per cent
respectively in Kottoor reserve forest, barrenland and

Eucalyptus plantation°

The percentage of maéroaggregates in the profiles of
Nileswar cultivated land barrenland and Acacra plantation
were in the range of 72 6 to 75, 3 73,2 to 76 2 and 73,1

to 76 1 per cent respectively° The mean values were 73,9,

74, 7 and 74 4 per cent

A decrease in MWD was observed With depth in all the
three soil profiles from Nileswar° Profile from Acacia
Plantation recorded a slightly higher value (0,61 mm) .
compared to cultivated land (0,58 mm ) and barrenland (0.58 mm)

Eventhough the mean values of aggregate stability in
the’ three profiles from Nileswar showed not much variation,

the surface horizon of Acac1a plantation had a higher
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dggregate stability (10,75 per cent) compared to that of
Cultivated land (44.48 per cent) and barrenland (44,20

per cent),

The percentage of macroaggregates in the profiles of
'Kazhakkoottam cultivated land, barrenlénd, Eucalyptus and
Acacia plantations were in the range of 73.1 to 76,4, 74,0
to 77.1, 74°3 to 77,1 and 73.5 to 76,7 pef cent respectively,

The mean values were 74,7, 75.6, 75.6 and 75,2 per cent,

A decrease in MWD was observéd with depth in all the
four profiles from Kazhakkoottam, Ihe surface ho{lznns of
Eucalyptus plantation (0.79 mm) and Acacia'plantation (0,78 mm)
showed highef MWD compared to cultivated land (0,75 mm) and
barrenland (0.75 mm), The mean values were 0.64, 0,68, 0,70
and 0,67 mm respectively for cultivated.land; barrenland,

Eucalyptus and Acacia plantations,

The mean.values'of aggregate stabilityishowed not much
variation among the four profiles from Kazhakkoottam, But
the surface horizon of Acacia pléﬁtation recorded a high |
value of 51,56 per cent compared to that of cultivated land
(46071 per cent), barrenland (46,85 per céht) and Eucalyptus

_blantation (45,15 per cent).

Table 7 gives the soil moisture content and water
dispersible clay content of soil samples of different horizons

of the thirteen profiles,
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Table 7, So0il moisture content and water dispersible clay of
the soil profiles,

Lhim}va epth hh)I'ZLllrﬁ Waler dispersible

Ho, - in cm 70 q%ay
Profile 1. Wynad Keserve forest
1 0-26 19.10 : 7.9
2 36=-57 17,65 7.1
-3 57-84 19.76 - 6.5
4 84-127 22,70 : 6,2
5 127-200 22,46 5.4
Mean 20,53 - 6,6
Profile 2, Wynad Barrenland
6 ‘0=-30 . 9.30 6.4 -
7 30-55 11,11 , 6.1
'8 25-89 . 17,90 ' 2,9
9 89-138 _ 17,95 ' 5.6
10. 138-200 18,34 5,0
Mean 14,92 5.8
Profile 3. Wynad Eucalyptus
11 - . 0«29 8,10 6.1
12 29-45%5 2,30 5,8
13 45-56 9.89 , 5.7
14 . 56-110 9.30 , 9.2
15" 110-~200 11,11 4,6
. ‘Mean - 9,54 5.4
Profile 4., Kottoor Reserve forest
16" . 0-17 33,33 7:3
A7 .. 17=45 © 33,33 6.4
18 ' 45-83 27,39 4.9
19 © 83-=200 33,33 4,5
: ' liean 31,84 D.7
' Profile 5, Kottoor Barrenland
20 0-8 14,29 - 9.7
2 8-21 _ 19,08 5.1
22 21-37 17,65 4,6
23 : 376 23,46 4.3
24 61-200 : 21,21 4,0
- liean 19,13 4.7
Frofile 6.Kottoor Eucalyptus
25 T 0=16 26,50 5,4
26 16-34 .. 22,69 . 5,2
27 34-51 16,95 o 4,0
28 51-95 26,58 - 3.9
29 95-200 29.03 : 3.7
Mean 24,35 4.4

(contd,,)
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Table 7, (contd,)
sample pepth Moisture Water dispersible clay
No., in cm o or
/0 yze)
Profile 7. Nileswar Cultivated land
30 0-24 4,20 2,6
31 24-40 4,38 2,4
32 40-61 3,62 2,1
33 01-85 3,62 2,0
34 85-200 3.20 1.9
Mean 3,80 2.2
Profile 8, Nileswar Barrenland
35 0-18 3.75 2,4
36 ~ 18=35 2,90 2,2
37 35-75 3,65 1.9
- 38 75-200 4,65 1.7
: Mean 3,73 2,0
: Profile 9, Nlleswar Acacia
+ 39 0-16 4,20 2.4
40 16-38 3.10 2,1
4 38-60 3,10 1.8
42 60-79 3,62 1.7
43 79=200 3.10 1.5
Mean 3.42 1,9
Profile 10, Kazhakkottam Cultivated land
44 0=-17 5,82 3,0
45 17-38 5.26 2.8
46 38=-68 5,82 2.7
47 68-58 5,26 2,5
48 88=200 5.82 2.1
' Mean 5,59 2.6
Profile 11, Kazhakkottam Barrenland
49 0-13 4,17 2,9
50 13-44 5,82 2,7
51 4462 4,71 2.4
52 62-80 4,71 2,2
953 80-200 4,71 - 2,0
Mean 4,82 _ 2,4
Profile 12, Kazhakkottam Eucalyptus B
54 0-4 4,71 2.4
55 4-17 4,71 2.2
L6 17-45 3,09 - 1.6
57 45-64 3,63 1.2
58 84-200 2,56 1.1
. Mean 3,74 - 1.7
. ' Profile 13, Kazhakoottam Acacila
59 - 0-9. 4,71 2,8
60 _33 4,17 2,6
61 33-64 4,71 2,2
62 64-80 3,63 - 1.8
63 80-200 2,56 1.4
Mean 3.95 2,1
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Moisture content in the profile from Wynad reserve
forest, barrenland and cultivated land increased with depth,
~Profiles were examined one week after a rain. Highest
values were recorded in the horizons of reserve forest
(19.10 - 23,46 per cent) with a mean value of 20,53 per
cent, Barrenland contained 9.30 to 18.34 per cent moisture
with a mean value of 14,92 per cent and drastic depletion
of moisture was observed in Eucalyptus plantation which
contained 8,10 to 11.11 per cent moisture with a mean

value of 6nly 9.54 per cent.

A decrease in water dispersible clay content was
observed both in Wynad barrenland (5.8 per cent) and
Eucalyptus plantation (5.4 per cent) compared to reserve
forest (6.6 per cent) water dispersible clay content

decreased with depth in all the three profiles.,

Drastic depletion of moisturé was also observed in
lKottoor Eucalyptus plantation (24,35hper cent) compared to
reserve forest (31.84 per.cent)o Barfenland recorded moisture
| content of 19.13 per cent. The range values were 27,39 to
33.33, 14.29 to 23.46 and 16.95 to 29,03 per cent respectivel:

in reserve forest, barrenland and Eucalyptus plantation.,

Water dispersible clay content of Kottoor Eucalyptus
plantation was found to be lowest (4.4 per ceht) among the
three profiles from Kottoor., Barrenland contained 4,7 per

cent and reserve forest 5,7 per cent water dispersible clay,
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Eventhough the mean values of the moisture content
-in soils Qnder Nileswar Acacia plantation was lower (3.42
per cent) compared to that of barrenland (3.73 per cent)
and cultivated land (3,80 per cent), the surface horizons
of cultivated land and Aca¢ia plantation recorded same
percent of moisture (4.2 per cent), Surface horizon of

barren land recorded a moisture content of 3,75 per cent,

Watér’dispersible clay content was highest in Nileswar
Cultivdted land (2.2 per cent) compared to that of barren
land (2.0 per cent) and Acacia plantation (1.9 per cernt),
The valués ranged from 1,9 to 2.6, 1,7 to 2.4 and 1,5 to
~J2°4.pér cént réspecﬁively in cultivated land, barren land

and Acacia plantation.

I

Lowest moisture percentage was recorded in soils
under Ltucalyptus plantation (3.74 per cent) aﬁong the four
profiles from Kazhakkoottam., Acacia plantation contained
3,95 per cent While that of barrenland was 4,82 per cent,
Kazhakkoottam cultivated land contained 5059Aper cent
moisture, Moisture contents in the lowest horizons of
profiles under Eucalyptus (2.56 per‘cent) énd Acacia
(2,56 per cent) plantations were found to be very low
compared to that of cultivated:land (5.82 per cent) and
barren land (4.71 per cent). |

Water dispersible clay content was ieast in soils
under Eucalyptus plantation (1,7 per cent)., Kazhakkoottam

Acacia plantation recorded 2,1 per cent watef dispersible
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clay while that of barrenland was 2.4 per cent and cultivated

land 2.6 per cent,

3. Soil chemical characteristics

Table 8 gives the chemical composition of the soil
samples of different horizons of thirteen profiles., The
chemical parameterg were pH E.C., organic tarboh, C.E.C,
total N, PO, 20 Cao, MgO Fe,
as their percent on oven dry basis,

O3 and A1203 expressed

Soil pH

The pH of the various horizons of different profiles
showed an acid reaction in all samples, In all the four
locations,.monocuiture plantations of/EuQalyptus and Acacia
recorded a-lqwer pH value compared to that of reserve forest
or cultivated land, Wynad Lucalyptus recorded a pH of 5,3
when the reserve forest had a pH of r°9° The barrenland
had-a pH of 6.3, pH of Kottoor barrenland (4,5)and
Eucalyptus plantation (4.6) were lower than that of reserve
forest (4.9). In sandy'tpagt of Nileswar, Aéacia plantation
had the lowest value (401)compared to barrenland (4,8) énd
cultivated land (502)o Eubalyptus (4.4) and Acacia (4,2)
plantations of Kazhakkoottam showed lowering of pH compared

to that of cultlvated land (4,7) and barrenland (4.6).

Electrical conductivity

Not much variation was observed in the case of electri-

cal conductivity (E.C). The forested profiles from Wynad



Table 8. Chemical composifion of the soil profiles

Sample Depth

Per cent on ovendry basis

- PH E.C, ' :
in cm = ew . = — .
d¢rl “Gyrorganic dotal pogat fotal 0%l Total Total  Total
275 2 MgO Fe 04 Al”OS
, P £
Profile 1, Wwynad Reserve forest
1 0-36 6.1 0,17 17,7 3,28 C.,184 0,088 0,479 0,067 0.042 © 7,93 10,28
2 36=57 6.0 0,16 14.2 1.43 0,104 0,085 0,481 0,069 0,038 10,31 12,07
3 57-84 6,0 0,15 17.3 1.13 C.086 0,078 0.424 0,026 0,039 11,96 13,68
4 84-127 5,7 0,13 5.8 C.71 J,063 0,061 C.,268 0,041 0,032 12.34 15.88
5 127-200 5.8 0,14 3.3 0.32 0,053 0,057 0,323 0,063 0.030 12,16 19.91
. Mean 5.9 0,15 10.9 1.41 0,098 0,074 0.415 0,059 0.036 10.94 14,36
Profile 2, Wynad Barrenland :
6 0=30 6.1 0,19 . 13,9 1.84 0,146 ©C,076 C.320 0.061 0.039 8,17 12,95
7 3C=55 6.2 0,16 13.0 1.21 0,104 0,067 0,324 0,044 0,036 11.19 14,08
8 55-89 6.2 0,20 10,3 Q.72 0,067 0,060 0,356 0,0%6 0.038 12,69 17 .21
9. 89=-138 6,5 0.19 8.2 C.30 0,021 C.034 0,32C C.062 0.031 12,14 18,87
10 138=200 6,5 0.26 4.8 C.39 0,042 0,051 C.318 0,055 0.029 11,97 21.63
Mean 6.3 0,20 10,0 C.93 0,082 0,062 0,334 0,0Z5% 0,035 11.43 16,95
Profile 3, Wynad Eucalyptus '
11 0=-29 5.2 0,18 16,4 1,95 0.131 0,069 0,315 0,037 0.021 10.76 13.49
12 29-45 5,3 0,19 14,0 1.26 0,103 0,061 0,362 0.0E59 ‘0,029 12,34 14,96
3 45-26 5.1 0,17 13.2 0.7¢ 0,078 0,034 0,365 0.056 0,033 14,89 17,17
14 56-110 3.5 0,17 10,3 C.20 C.061 0.047 0.312 0,057 0.028 13.78 19,87
5 110200 5,2 0,16 5.1 0.40 0,053 0,036 0,289 0,067 0,022 13.13 21.64
Mean 5.3 0,17 11.8 0,97 ° 0.089 0,053 0,329 0,055 0.027 12,98 17.45
Profile 4, Kottoor Reserve forest :
16 0-17 5.2 0,22 17 .1 3.53 0,212 0,089:0,457 0,061 0.032 7.83 10.15
17 17=-45 5,0 0,26 15.4 2,83 0.210 0.084 0,459 C.Qeo 0,026 9,61 11.96
18 45-83 4.8 0,16 10.3 0.74 0,090 0,079 0.398 0.037 0.025 11,33 14,68
10 83=200 4.5 0,24 4,8 0,52 0.071 0,063 0,391 0,025 0.023 11.15 18,73
Mean 4,9 0,22 12,0 1.52 0.146 0,079 0,426 0,046 0,027 10,03 13.88
(contd,)
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B g— ) Ser cent on ovendry Dasis e
;:@; e Depth E.C. CLECs et Total Total Total Total ToTtTal Total 701.
Gort fatem M asal emol'k§' CEZECMT N P,0g K50 Ca0 g0 Fe, 04 A1y
Profile 5, Kottoor Barrenland i
20 0-8 5.0 0,25 14,6 194 0137 0.080 0,346 0.023 0,024 ?,gg ;Z'l-
21 8=21 4,4 0,25 13,5 1.63 0.178 0.078 0,374 0,026 0,027  FL.9F G e
22 21-37 4.7 0,22 1.3 15271 0.17¢ 0.075 0,388 0,017 0,033  11.61 ~6.9
25 37=61 4,4 0.29 T Dl 0.10C4 0.067 D320 V.025 0.028 11.93 ;;,8
4 61-200 4,1 0.25 4.6 0.42 0,061 0,061 0,318 0.022 0,026 11.68 79.7
Mean 4,5 0.25 10 2 1.18 0,134 0,072 0,349 0$,025 0,028 10,66 8,2
Profile 6, Kottoor Eucalyptus AN
29 O=16 4.6 Q.31 ?505 2,45 0,202 0.077 0.336 0,028 0,023 ,2‘§' 12,0
26 16=34 4,4 025 T3t 2,02 D2t S 0,071 0,372 0,037 0.028 1065 i,u
27 34=51 4.4 0.24 11.6 0.53 0073 0.C68 0.291 0,034 0,034 13 65 fi.q
28 S1=95 4,9 0.16 749 0.350 0,071 0,031 C.315 C.043 C.0258 12,91 :j.é
29 95-200 4.7 D17 4.8 0.4C 0. 0885 0.024 0,308 0,027 0.021 12.63 352
Mean 4.8 D23 " 1DuB 118 c.124 2.060 0,344 0,038 0.026 11.8% 5.5
Profile 7. Nileswar cultivated land
30 0=24 51 ey 2.9 3 B! 0,026 0,047 0.0236 0,094 0.032 .81 2.6
31 24-40 o e 0.24 36 0.16 0.014 £.039 0.033 0,087 0,036 2.79 Z. 9
32 40-61 5.4  0.22 2.4 0,09 0.009 0,034 0,030 0.089 . 0,035 a,92 3.1
32 61-85 5.2 0,24 3.1  0.06 0.026  0.028 0.028 0,071 0,032 S 3.8
34 85-200 4.9 0.35 2.6 0.04 0,005 0,025 0,029 0,079 0.029 S.,60 2.4
lean Bl 0.29 33 0,14 0,012 0,085 0,031 0,084 0,034 D.72 3%
i frofile 8 Nileswar Barrenland. -
35 0-18. - 4,7 = 0,31 4.0 0.2 .0.028 0,031 0,028 0.08%- 0,035  ©0.8%3 Z2.7¢
36 18-35 5.2 0.22 Bed 0,15 0,015 0,022 _ 0,026 0.074 0,037  0.80 3.1
37 35-75 4.3 0.41 T 0,06 0.006  C.026 0.024 0,096  0.033 0.71 3.3
Bl Sl el 2.7 0.04 0.005  0.019 0.027 0,093 .030 0.63 3.4
Mean 4,8 0.25 3.4 0.14 0.014 0,026 0,026 0,088 0,024 0,74 e Po L8
Profile 2, Nileswar Acacia
A 0-16 4.1 0,23 4,2 0,53 0,054 0,030 0.028 0,041 0.031 0.97 2.
40 10-38 fcé 0.28 3.9 031 0,034 0.028 Q.02 0,067 0,038 0,93 2.
.::" JS_—O-O 009 0031 307 0015 00017 00024 00024 0.098 00039 \-}.87 3¢
P EO-LQW 4.1 0.26 2.8 0,10 0,011 0,020 0.026 0,072 0.034 4 Wt . 1
43 {9-¢Ou Sed 0.19 246 0,09 0,010 0,018 0,026 0,061 0,024 D63 .3,
PREST 4.1 0,23 3.4 0,24 0.025 0,024 0.026 0,068 0,033 0.83 3,
{(contd.) ot
)
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Table 8 (contd.)

R _ j Per cent on ovendry basis
Sample Depth pH E.C. CaEsC,

No. — inem deW!  cmol kG OTganic 1 i1 Total  Total Total  Total Total Total
: carbon -y P,Ox K0 Cao MgO Fe,05 Al,Oq
Profile 10, Kazhakkoottam cultivated land
44 0=17 3.1 0,16 3.2 0.31 0.022 0,060 0,035 0,069 0,061 0,70 2.03
45 17=-38 4,7 0.15 3.1 0,19 0,012 0,051 0,031 0,048 c.C30 0.68 2,28
46 38=68 4.7 0,14 2,8 0.11 7,011 0,048 0,028 0,049 0,046 0,63 2,39
47 68-88 4,6 0,14 2.7 C.08 0,010 0,027 0,026 0,050 0,049 0, 61 2,67
48 838-200 4,6 C.14 2,5 0.07 0,010 C.019 0.026 0,053 0.046 0.58 2,69
Mean 4,7 0,15 2,9 0.15 3,014 0,040 0,029 0,024 0,051 0.64 2,40
Profile 11.Kazhakkoottam Barrenland - '
4 0-13 4,8 0,18 3.1 0,27 0.021 0,035  0.030 0,067 0,060 0,73 = 2,35
Z0 13-44 4,6 0,15 3.0 0.08 0,007 0,031 0.026 0,051 0,083 0,71 2.48
s 44,62 4,6 0.14 2,8 - " 0,07 - 3,007 0,028 0.02% 0.047 0,057 0.68 2.75
22 62-80 4.5 C.14 2,6 0.07 -0,007 0,023 0,026 0,026 0.049 0,60 2,88
53 80-200 4,6 C.14 2.3 0.07 2,008 0,028 0.027 0,050 . 2.043 0,29 3.13
Mean 4,6 0,14 2.8 . 0.1 2.010 0,027 .0.027 0,0%4 2,032 0,66 2,72
Profile 12, Kazhakkoottam Eucal‘ptuc‘
54 O=4 4,4 0,15 3.3 0,33 0,056 0.840 0,034 0,021 0,046 0.83 2,39
3 4-17 4,5 0.15 3.2 0.29 2,032 G.031 0.031 0.039 2.048 0,81 2,51
5¢ 1745 4,3 0.14 2,9 C.26 0,020 0,027 0,029 0,019 0.0 2 0.78 2973
57 4584 4.3 0,14 2.8 0.21 2,026 0,026 0,025 0,039 2.056 0,71 2.9
2s 84<200 - 4.4 0.14 . 2.5 0,18 0,023 0,010 0,027 0,038 .09053 0.6 "3 28
Mean 4,4 0,14 2.9 0.29 0,033 0.029 0.,02¢ 0,031 0,023 0.7% .76
Profile 13, Kazhakkoottam Acacia .
59 0-9 4,3 0,20 3.9 0,63 5,088 0,C28 0.031 0,053 0,037 C.87 2.48
o) 9=33 4,3 0.15 3.7 0,24 0.033 0.027 0,028 0,043 C.031 0.83 2,63
61 32=-54 4,2 0,15 2,6 Q.27 0,027 0,025 0.025 0,050 C.05%7 C.76 2,91
62 64-80 4,2 0,14 2.7 0.23 0,024 0,021 0.029 0,089 0,045 0,74 2.98
63 80~200 4,2 0,14 2.4 0.21 0,025 0,018 0.029 0,073 0.043 0,62 3.15
Mean 4,2 0,16 2,9 0,34 0,033 0,026

0,028 0,062 0.047 0,76 2,83

A



and Kottoor recorded values ranging from 0,13 to 0,.31dS m-1.

The sandy profiles of Nileshwar and Kazhakkoottam showed
E.C. values ranging from 0,14 to 0,41 dSm"'1° The mean
values showed not much Qariation among soil profiles of a

particular location,

Organic carbon

i decrease in organic carbon percentage was observed
by deforestation and planting with Eucalyptus or keeping
it barreﬁ° Organic carbon contents of Wynad Eucalyptus
plantation (0,97 per cent) and barren land (0,93 per cent)
were lower than that of reserve forest (1,41 per cent),
Greatest reduction was observed ip the surface horizon of
Wynad Eucalyptus (1.95) and barrenland (1.84) compared to
that of reserve forest (3.28), In.Kottoor also, surface
“horizon of Lucalyptus planfation<(2o45_per cent) and
barrenland (1.92 per cent) rééorded lowef value for organic
carbon compared to'thét,of reserve forest (3.53 per-cent),
In the case of sandy tracts of Nileswar and Kazhakkoottam,
~an increase in organic carbon content was observed in monocul
ture plantations of Eucalypfus and Acacia compared to culti-
vated and barrenlands, Surféce horizon of Nileswar Acacia
plantation contained 0,53 per cent organic carbon whereas
barrenland had only 0.29 per cent and culfivated land
contained 0,33 per cent. Surface horizons of Kazhakkoottom
Eucalyptus (0053) and Acacia (0.63) plantations had higher

organic carbon content combared to barren land (0,27) and

cultivated land (0,31),
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Cation exchange capacity

A loWering of C,E,C, values was observed in the
surface horizons of barrenland and Eucalyptus plantation
compared to reserve forest in Wynad and Kottoor., Surface
horizon of Wynad reserve forest had a C.E.C, vaiue of 17,7 ¢
mol k§1 while barrenland recorded 13.9 and Eucalyptus
plantation 16,4 c mol k§1 Surface horizon of Kottoor reserve
forest had a C,E.C, value of . 17.1 ¢ mol kaT whereas barren
land had 14,6 and Eucalyptus plantation 15.5 ¢ mol k3.

In the case 6f sandy profiles of Nileswar and Kazhakkoottam
an increase in C,E.C, was observed in the surface horizons
of Lucalyptus and Acacia plantations compared to cultivated
and barrenlands., Surface horizon of Nileswar Acacia planta-
tion had a C.E.C., of 4.2 ¢ mol k§1 while that of barrenland
~ was 4,0 and cultivated land had a C,E.C. of 3.9 ¢ mol k§1°
Surface horizon of Kazhakkoottam Acacia plantation had a

C.E.C. value of 3.9 ¢ mol'k'@1 whereas Eucalyptus plantation

(3.3), barrenland (3.1) and cultivated land (3.2) had lower

values,

Total Nitrogen

In the forested area of Wynad and Kottoor, monoculture
plantations of Eucalyptus resulted in a loWering of total N
content, lhe values for barrenland were similar to that of
éucalyptus plantation, More promihent decrease was observed
in the surface horizons, Surface horizon of Wynad Eucalyptus
plantation had 0,151 per cent nitrogen and barren land contained

0.146 per cent nitrogen when reserve forest had 0,184 per cent
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total nitrogen., The mean values were 0,089, 0,082 and 0,098
per cent respectively. Kottoor Eucalyptus plantation (0,124)
and barrenlanq (0.134) also showed reduction in total
nitrogen compared to reserve forest (0,146), In sandy profile
an increase in the content of total nitrogen Was observed

in monoculture plantations of Eucalybtus and Acacia,

The mean values for Nileswér cultivated land, barrenland

and Acacia plantations were 0,012,“00014 and 0,025 per cent
respectively., Surface horizons contained 0,026 and 0,028
and 0,054 per cent nitrogen in Nileswar cultivated land,
barrenland and Acacia plantation, At Kazhakkoottam, Eucalyp-
tus (0,033) and Acacia (0.033) plantations recorded an
increase in nitrogen‘comparea to barrenland (0,010) and

cultivated land (0,014),

Total Phoéphorus

A downward decrease'in total P,05 was observed in all
the profiies° Total Pzd content in reserve forest or culti-
vated land was found to be highest compa:ed to barrenland,
Eucalyptus plantation and Acacia plantation, lotal P,0s
content in Wynad reserve forest was 0,074 per cent while in
barrenland it was only 0,062 per cent and Eucalyptus planta-
tion contained 0,053 per cent total P,0g. The values for
ottoor reserve forest, barren land ane Ducalyptus planta-

tion were 0,079, 0.072 and 0.060 per cent respectively, 1In

sandy tract of Nileswar, cultivated land had higher content
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of P,y (0,035) compared to barrenland (0,026) and
Acacia plantation (0,024), Kazhakkoottam cultivated land
had higher content of P905 (0,040) whereas barrenland had
a value of 0,027, Eucalyptus plantation 0.029 and Acacia

Plantation 0,026 per cent,

Total-potassium

A loWering of total K20 content was observed in the
barren land and Eucalyptus plantatibns of forested areas as
compared to reserve forest, Wynaa reserve forest had K2O
content of 0,415 per cent while that of barrenland and
Eucalyptus plantation.were 0.334 and 0,329 per cent respectively,
At Kottoor, reserve forest had total K20 con ent of 0,426
per cent while barren 1land (0.349) and Eucalyptus plantation
(0.344) recorded lower values, In the "sandy tract of Nileswar,
Acacia plahtation (0;026 éer cent) and barrénland (0.026)
had lower total K20 content as compared to cﬁltivated land
(0,031), At Kazhakkoottam, the values - were 0,029, 00027,
0,029 and 0,028 per cent respectively for cultivated land,

barren land, Eucalyptus and Acacia pléntationso

Calcium and Magnesium

Mean values of calcium and magnesium showed not much
variation among profiles in a location, But a lowering was
observed in the surface hbrizons. Total calcium content in
the surface horizon of Wynad reserve forest was 0,067 per
cent whlle that of barren land was 0,061 per cent and surface
horizon of tucalyptus plantation had a very low value of

0.037 per cent, At Kottoor, the values were 0,061, 0,033

and 0.025 per cent respectively in reserve forest, barrenland
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and Eucalyptus plantation./ln the sandry tract of Nileswar,
surface layer of scacia plantation had & very low value of
0,041 per cént compared to that of.barrenland (0.089) and
cultivated land (0;094)0 At Kazhakkoottam, the values were
0,069, 0,067, 0,021 and 0,053 per cent respectively in

cultivated land, barrenland, Eucalyptus and Acacia plantations.,

In the case of magnesium also, mean values did not
vary much, but there was great variation in the surface
horizons, At Wynad, content of magnesium in the surface,
horizons were 0,042, 0,039 and 0,021 per cent respectively
in reserve forest, barrenland and Eucalyptus plantation,
Surface horizon of Kottoor reserve forest had 0,032 per cent
MgO, while lower values were recorded in barrenland (0,024)
and Eucalyptus plantation (00023)9 In the sandy tract of
Nileswar, the values were 0.039, 0.035 and 0.031 per cent
respectively in cultivated land, barrenland and Acacia
plantation, At Kazhakkoo;tam also, lower values were recorded
‘in the surface horizons of soils under Eucalyptus (0,046)
and Acacia (0.,037) plantations compared to barrenland (0,060)
and cultivated land (0.061), o

Total Fe203 and A1203

Monoculture plantations of Eucalyptus after deforesta-
tion resulted in an increase in the content of sesquioxides.
At Wynad, total F9203 contents in resérve"forest, barrenland

and Eucalyptus plantation were 10.94, 11.43 and 12.98 per cent
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respectively and A])UJ contents In these profiles were
14,36, 16,95 and 17.45 per cent, At Kottoor the values

. for Fe,0, were 10,03, 10.66 and 11.83 per cent respectively
in reserve forest, barrenland and Eucalyptus plantation

while the Al,0, contents were 13.88, 16,21 and 16,62 per cent.

3

‘In the sandy tract of Nileswar, Fe?_O3 contents in
cultivated land (0.72) was lewer compared to that of
barrenland (0;74) and Acacia plantation (0,83), The corres-
poneing values of A1203 were 3,10, 3.19 and 3.43 per cent,

" At Kazhakkoottam, Eucalyptus (0575) and Acacia (0,76)
plantations had higher Fe203 contents than barrenland (0, 66)
and cultivated land (0.64), Al1,0, contents in the above four

273
profiles were 2,76, 2,83, 2,72 and 2.40 per cent,

4, Fertility status of soils,

A perusal of Table 9 indicates a reduction in fertility
status of soils when we raise bucalyptus monoculture after
deforestatlon° This was clear from the parameters pH, C,E.C,
organlc carbon, organic matter, total amounts of N, P205
and K20° Available nitrogen and phosphorus were also lower
in Eucalyptus plantation and barrenland compared to reserve
forest, At Wynad, available nitrogen contents in soils under
reserve forest, barrenland and Eucalyptus plantatlon were

0,036, 0,023 and 00025 per cent respectively, At Kottoor

also, Eucalyptus plantation (0.022) and barrenland (0.021)
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Table 9. Fertility . sbtabus of the seil poot Tk

Sample Dey th pH C.k.,C, Organic Organic Total Iotal Total Availa- Availa- Availa Base

No. Al Em -1 carbon matter 1 D0 1.0 ble N ble ble salur:
. cmol kqg or < & L o, p?(_)% K 20 ti /m
o 7 & Bl me« et
ppm 100 3
Profile 1, Wynad licserve forest
i 0=36 6.7 17.7 B .28 5,65 0.134 0,002 0.4729 0,051 6.85 C.481 73.4
2 36=57 6.0 1442 1.43 2.47 0.104 0,085 0,481 0,042 4,35 0.472 £9,1
3 07=84 6.0 11.3 113 1.95 0,086 0,078 0,424 0,038 3.10 0.451 63,3
4 84-127 S T 5.8 0.71 1,22 0,063 0,061 0,368 0,025 2,85 0.421 54,2
5 127-200 5.8 5 0,52 0,90 0,083 0,057 0,323 0,019 2,70 0,330 47,7
Mean 5.9 10,9 1.41 2,44 0,098 0,074 0.415 0,036 3.97 0.431 61.5
Profile 2, Wynad Barrenland
6 0-30 6.1 13.9 1.84 3,17 0,146 0,076 0.320 0.032 3.55 0,475 €1,2
7 30=5% 6.2 13.0 1.21 2,00 0,104 0,067 0,354 0,029 3415 0.420 55.4
8 55-89 6,2 102 0,72 1.24 0,067 0,060 0,356 0,021 2,90 0,371 i & g
2 89=-138 by S £ I Vo0 U,806 S 0,051 0,054 0,320 0,017 2ol 0,316 19,8
10 138=200 Bis O 4.8 0,39 B &7 0,042 0,051 0,318 0.014 2,10 0.216 45,4
iean 6o 10,0 0,93 1,60 0,082 0,062 0,334 0,023 2,89 0,360 53,4
Profile 3.Wynad Eucalyptus ’ \ »
11 0=-29 B2 16.4 1,95 3.:,36 0.191 0,069 C,315 0,038 320 0.669 58.2
12 29=45 BeD 14.0 ™ 1,26 2,17 0.103 c.,061 0,362 0,030 2,60 0,613 52.56
13 45.56 5.1 13.2 Q.76 1,31 0,078 0,054 0,365 0,022 2.25 0,509 53.4
14 56=-110 5.6 10,3 0,50 0.86 0,061 0,047 0,312 0,020 2.20 0.428 50,5
135 110=-200 -5,2 5.1 0,40 0,69 0.053 0,026 0,289 0,017 1,60 0.319 44 .9
Mean - B3 11.8 0,97 1.67 0,089 0,053 0,329 0,025 2.37 0.508 52.0
Profile 4, Kottoor Reserve forest
16 0=17 52 17 a1 3.53 6,08 0,212 0,089 0,457 0,029 2,88 0,691 50,6
17 17=-45 5,0 15,4 2,83 4,88 0.210 0.084 0,459 0,028 2.10 0,656 53.4
18 45-83 4.8 10,5 0,74 1.28 0,090 0,079 0,398 0,026 1.41 0,631 47,3
19 83=200 4.5 4,8 0.52 .90 0,071 0,063 . 0,391 0,025 .78 0.562 42 .1
Mean 4,9, 12,0 1,92 2,62 0,146 0,079 0,426 0,027 1.79 0.635 50.6

(contd..)
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— : e - ila—- Availa— Basse
Sample . i C.E.C., Organic Organic Total Total Total Availa Avai
No. ging 2 _q carbon matter N P205 KZO ble glg glg 2?§

cmol kg % % % % N 2V5 2 a
/9
pPpm meq _
100 g
Profile 5. Kottobr Barrenland .

20 S 8-8 5.0 14,6 1.92 3631 0,157 0.080 0,346 0,024 1.75 0,623 51.9
21 8-21 4.4 13.5 163 2,81 0.178 0,078 0,374 0,022 1.55 0.615 47.7
23 21=37 4.7 11,3 1.21 2,09 0.170 0,075 ..-84388 .0,020 1.30 0,598 49,2
e 37=61 4.4 71 0,73 1.26 0.104 0,067 0,320 0,020 1418 D571 42,3
24 61-200 4,1 4,6 0,42 0,72 0,061 0.061 0,318 0,020 0.95 0.552 35.5

Miean 4.5 10,2 1.18 2,03 0.134 0.072 0,249 0,021 Ve 33 0,592 o I
Profile 6, Kottoor Eucalyptus '

25 0-16 4,6 15°g 2.45 4,22 0,202 0.077 0.336 0,026 125 0.745 47 .3
26 16=34 4.4 131 2,02 3.48 0,215 0,071 0,372 0,024 0,75 0,708 45,1
27 3451 4.4 11.6 0.53 2,64 0,073 0.068 0,391 0.021° Q.35 0.659 46,2
28 51-95 4,9 149 0,50 0.86 0,071 0.051 0,315 0,020 0.33 0,566 41.7
2 95200 4.7 4,8 0,40 0.69 0.058 0,034 0,308 0.020 0:33 0.441 33.5

Mean 4,6 10,5 1,18 v 2:08 0.124 O.QéQ 0.344 0,022 0,60 0,624 42.8
Profile 7? Nileswar Cultiyatea'land ik = = . LI |

30 0=-24 5 B 3.9 0,33 0.57 0.026 0,047 0,036 0,008 6.13 0.163 34,6
31 24-40 » P9 ¢ 3.0 0,16 0.28- 0.014 0.039 0,033 0,006 5.28 0.147 31.4

32 40-~-61 S.4 3.4 0.09 0,16 0.009 0,034 0,030 0,005 4,41 0.144 21 .

33 61-85 5.2 P 0,06 0,10 0,006 0.028 0,028 0,004 2,862 0.140 22,4

34 89-200 4.9 2,6 0.04 0,07 0,005 0.025 0,029 -0.003 - 2,16 0.138 18.3

Mean B2 - 3.3 0,14 0.24 0,012 0,035 0,031 0,005 4.17 0.146 26,86
Profi;e 8. Nileswar Barrenland

35, 0-18 4,7 4,0 0.29 0,50 0.028 0,031 0,028 0,006 4,98 0.165 32.3 }

36 8~35 Da? S 0,15 0.26 0,015 0.028 0,026 0,003 e 0.14% 30.4 o

37 3575 4,3 3.3 0,06 0,10 0.006 0,026 0,024 0,003 2.88 0.138 24,3 &

38 75=200 4,9 L | 0.04 007 0,009 0.019 0,027 0,002 2,15 0:135 16.7 &

dean 4.8 3.4 0.14 0,24 0.014 0.026 0,026 0,004 3.43

0.146 25.9 @
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Sample Depth ; Gl Organic ; s ariil . Availa- Availa-— Availla- Pase |
% ks 25 2 N P,O KA0 tion
. % £ % % 25 "2 % |
/5 £ /! ppm meq o (7]
1009
Profile 9, Nileswar Acacia,
39 0=16 4,1 4,2 D3 0,91 0,054 0.030 0,028 0.006 3.95 0.198 © 30,7
40 16-38 4,6 3.9 0,31 DeD3 0.034 0.028 0,025 0,005 2,60 0.184 26.1
£ 41 38=60 3.9 Sed 0.15 0,26 0,017 0,024 0,024 0,004 2,10 0,163 25.8
2 60-79 4.1 2,8 0,10 0,17 0,011 0,020 0,026 0,004 2,01 0,154 20,3
43 70=-200 < M 246 0,09 0,15 0,010 0,018 0,026 0,003 1.9% 0,148 .. 16,9
Mean 4,1 3.4 0,24 0,41 G025 0,024 0,026 0,004 251 0,169 . 23,9
Profile 10,Kazhakkoottam cultivated land
44 0-17 5.1 i L 0,31 0,583 0,022 0,060 0,035 0.010 6,25 0.195 35.7
45 17-38 4.7 S 0,19 0,33 0,015 0,051 0,031 0.004 4,18 0,188 31.6
46 38-68 4,7 2,8 0,11 0,19 0,011 0,048 0,028 0,003 325 0,179 27.4
47 68-88 4,6 v 0,08 G.14 0.010 0.021 0,026 0,003 3,05 0,171 24,1
48 88-200 4,6 25 0,07 0,12 0,010 0.019 0,026 0,002 2.28 0,135 24,1
flean 4,7 2.9 - 0,15 0,26 0,014 0,040 0,029 0,004 3,78 0.174 28.8
Profile 11. Kazhakoottam Barrenland '
A9 0=13 4.8 3.1 . 0,27 0,47 - 0,021 0,035 0,030 0,010 5:88 N,186 31.8
LU 13-44 4,0 3,0 . 0,08 0,14 0,007 0,031 0,026 0,004 B, 71 0.180 29.1
51 44-62 4,6 2,8 DO 0,12 0.007 0,028 "0,025 0,003 5,38 0.175 25,3
52 62-80 A.5 2.3+ 0,07 0,12 0,008 0,020 0,027 0,002 2,38 0,128 20,3
53 80-200 4,6 243 W 4 O.12 0,008 0,020 0,027 0,002 2,38 0,128 20,3
Mean “ 4,6 _2,8 0,11 0,19 0,010 0,027 . 0,027 0.004 4,70 0.166 25.6
Profile 12, Kazhakkottam Lucalyptus :
54 0-4 4.4 e 058 0,91 0.056 0,040 0,034 0,012 241D 0,198 29.8
58 4=17 4,5 3,2 0,29 0,50 0,032 0.031 0,031 0,011 2,61 0.181 28,8 |
56 17=-45 4,3 2,9 0,26 0,45 0,029 0,027 0,029 0,011 2,40 0,175 25.1 §
5T 45-84 4,3 2,8 0:21 0,36 0,026 0,026 0,025 0,010 2,15 0,160 21,2 f‘
58 84-200 4.4 2,5 0,18 0,30 04,023 0.019 0,027 0,010 1.98 0,121 18,1 &
LMean 4,4 2,9 0,29 .50 0,033 0,029 0,029 0,011 2,38 0,167 24,6 i
Profile 13, Kazhakkoottam Acuclia , ;
59 0-9 4,3 3.9 0,63 1,09 0,058 0,038 0,031 0,013 3,53 0.217 30.2 §
60 0=-33 4,3 P | 0.34 0.52 0,033 0,027 0,028 0,012 3.41 0,208 27.3 #
o1l 33-64 4,2 2,6 0,27 0,17 0,027 0,025 0,025 0,011 3,113 Nn,187 22.6 8
62 64-80 4,2 2 I 0,23 0,40 0,024 0,029 0,029 0,010 2+ 0,161 19.5. b
63 80=~200 4,2 2.4 0,21 0,36 0,025 0,018 0,029 0,009 2,65 0.119 18.3 E&
Mean 4,2 2.9 0,34 0.59 0.033 0,026 0.028 0,011 3.09 0.178 23.6
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had lower values compared to natural forcst (0,027). In

the sandy tract of Nileswar, the values were 0,005, 0,004
and 0,004 per cent in cultivated land, barrenland and Acacia
plantation, Kazhakkoottam Eucalyptus (0.011) #cacia planta-
tions ‘had higher content of available hitrogen compared to

barrenland (0.004) and cultivated land (0.004),

In the case of availéble POy, at Wynad, lowest value
was observed in Eucalyptus plantation (2.37 ppm) followed

by barrenland (2.89 ppm) and reserve forest (3.97 ppm), The
values were 1,79, 1.33 and 0.60 ppm respectively at Kottoor
reserve forest, barrenland and‘Eucalyptus plantation, In

the sandy tract of Nileswar, Acacia pléntation had the lowest
content (.251)‘followed by'barfenlgnd (3.43) and cultivated
land (4.17). At Kazhakkoottam alsoy monbcultqre plaptations
of Eucalyptus (2.38) and Acacia (3.09) had lower values of

available phosphorus as compared to barrenland (4,70) and

cultivated land (3,78).

In the case of available ‘potassiu, an increase was
noticed in monoculture plantation§ of Eucalyptus and Acacia,
At Wynad, Eucalyptus plantation hadvhighest value (0,508 meq
100 g—q) compéred to barrenlandl(O°360) and reserve forest
(0.431). Kottoor Eucalyptus plantation had 60524 meq 1005

available KéO while that of barrenland was 0,592 reserve
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forest 0.635 mey ”l()()al

o Hlleswar Acacia plantation recorded
0,169 meq ’IOOQ1 available K0 while lower values were observed
in barrenland (0,146) and cultivated land (0.146). At Kazha-
kkaottam also, monoculture plantations of Eucalyptus (0,167)

and Acacia (0.,178) had higher conlents of available K.O than

2
in’ barrenland (0.166) while cultivated land had 0.174 meq

100 §' available K0,

Base saturation a percenfage decreased in monoculture
plantations, When Wynad reserve forest had 61.5 per cent
base saturafion, lower values were recorded in barrenland
(53.2) and Eucalyptus plantation (52.0). Kottoor Eucalyptus
blantafion (42.8) and barrenland (45,3) recorded lower values
as compared to reserve forest (50,6)., Per cent base satura-
tion in the soils under Acacia plantation in Nileswar was
low (23,9)‘compared to that of barrenland (25.,9) and culti-
vated land (26.86)., In the sandy tract of .Kazhakkoottam also
Eucalyptus (24.6) and Acacia (23.6) plantations had lower

values compared to barrenland (25,6) and cultivated land (28.8).

5. Carbon=Nitrogen relationships

Table 10 gives the organic carbon, organic matter,
total nitrogen and C/N ratios of the different horizons of
the thirteen profiles, All'these four parameters decreased
with depth. Surface horizon of Wynaq reserve forest had 5,65
per cent organic matter while it was.only,3°17 per cent in
barren land and 3,36 per cent in Eudal&pfus plantation, The
values for Kottoor reserve forest, barrenland and Eucalyptus‘
plantation were 6,08, 3.31 and 4,22 per cent respectively,

In the sandy tract of Nileswar, surface horizon of Acacia
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Table 10, Carbon - Nitrogen relationships in the soil Profil

Sample Depth Urganic  Organic Total CIN
No, in cm cagbpn qetter N o ratio
70 70 /0
) Profile 1, Wynad Reserve forest
1 0-36 3,28 3,65 0.184 17.82
2 36-57 1.43. 2,47 0,104 13,75
3 57-84 1.13 1,95 0,086 13,14
4 84-127 0071 1,22 0,063 11.27
5 127-200 0,52 0.90 0,053 9.81
Mean -~ 1.4 2,44 0.098 13,16
. Profile 2, Wynad Barrenland
6 0=30 1.84 3.17 0.146 12, 60
T - “30-55 1.21 2.09 0,104 11.63
8 25=-89 0,72. 1.24 0,067 10,75
9 -89-138 0,90 0,86 0,051 9.80
10 138=200 0,39 0,67 0,042 9.29
Mean | 0,93 1,60 0.082 10,81
_ Profile 3, Wynad Eucalyptus ,
11 0=29 1.95 3.36 0,151 12,91
12 29-45 1.26 2,17 0,103 12,23
13 45=56 0,76 1.31 0,078 9,74
14 06-110 LV, 00 0,86 0,061 8,20
15 110=-200 0.40 0,69 ‘0,053 7,55
Mean 0,97 1.67 0.089 ©10.13
Profile 4, Kottoor Reserve forest
16 0=17 3,53 6,08 0,212 16,65
17 17-45 2.83 4,88 0.210 13.48
18 15-83 0.74 1,28 0.090 8.22
19 83-200 0.52 . 0,90 0,071 7,32
' Mean 1,52 2,62 0,146 11,42
Profile 5, Kottoor Barrenland |
20 0-8 1.92 3.31 0,157 12,23
21 8-21 1.63 2,81 0.178 2.16
22 21=37 1621 2,09 0,170 7,12
23 37-61 0.73 1.26 0.104 7.02
24 61-200 0,42 0,72 0,061 6.89
Mean 1,18 - 2,03 0,134 8.48
. Profile 6.Kottoor Eucalyptus .
25 016 2,45 4,22 0,202 . 12.13
26 16-34 2,02 3.48 0,215 9,40
27 34-51 - 0,53 2,64 0,073 7:26
28 51-95 0,50 0.86 0.071 7.04
29 95-200 0,40 0,69 0,058 . 6,90
llean 1.18 2,03 0.124 8,55

(contd..)
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sample - Daeplh Orgonle Organte Toldl C|N
No, in cm carhon malteor - N ratio
'//» . ','i’. ',"i)
Profile 7, Wileswar Cullivated land
30 _0=24 0,33 0,57 0,026 12,69
31 24-40 0,16 0.28" 0.014 11,43
32 40-61 0,09 0,16 0,009 10,00
33 61—83 0,06 0,10 0,006 10,00
- ( / .
SR - LA N S S
P[Ufl]o H Niloeswar Hdlrnnldnd
35 0-18 0,29 0650 0,028 10,35
36 18-35 0,15 0.26 0,015 10,00
37 35-75 0,06 0,10 0,006 10,00
Q -] -] O
S O S S - S X
Proflle 9 Nileswar Acacia _ ,
39 0=-16 0,53 ° 0,91 0,054 9,81
40 16=38 0,31 0,53 0,034 9,12
41 38=60 0,15 0,26 0.017 8.82
42 60-79 0,10 0,17 0.011 9,09
43 79-200 " 0,09 . 0,15 0,010 9.00
. Mean 0,24 0.41 0,025 9,17
Profile: 10, Kazhakkoottam Cultivated land
44 0=17 0,31 » 0,53 0,022 14,09
45 - 17=38 0,19 0,33 0,015 12,67
46 38-68 0,11 - 0,19 0.011 10,00
47 68-88 0,08 0,14 - 0,010 8,00
48 88-200 0,07 0.,12° 0,010 7.00
iean . 0,15 0,26 0,014 10,35
Profile 11, Kazhakkoottam Barrenland :
49 0-13 0,27 0,47 0,021 12,86
50 13=44 0,08 - 0,14 0,007 11.43
51 44-62 0,07 0,12 0,007 10,00
52 62-80 0,07 0,12 0.ND7 10,00
53 '80-200 0,07 0,12 0,008 8,75
Mean 0,11 0,19 0,010 10, 61
Profile 12, Kazhakkoottam Eucalyptus , o
54 0-4 0,53 0,91 - 0,056 9.46
55 4=17 ' 0,29 0,50 0,032 9,06
56 17=45 0,26 -7 0,45 0,029 8,97
57 45-84 0,21 0,36 0,026 8,08
58 84-200 0,18 0.30 0,023 7.83
Mean 0,29 0,50 0,033 8,68
Profile 13, Kazhakkoottam #Acacia
59 0-9 0,63 1,09 0,058 10,86
60 9-33 0,34 0,59 0,033 10,30
61 33-64 0,27 0.47 0,027 10,00
62 64-80 0,23 0.40 0,024 9.58
63 80=200 0,21 0,36 0,025 8,40
Mean 0,34 0,59 0,033 9,83
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pléntation had 0,91 per cent organic matter whereas barren
land had 0,50 and cultivated land 0,57 per cent., At Kazha-
kkoottam, Eucalyptus (0.91) and Acacia plantations (1.09)

recorded higher organic matter contents compared to barren

land (0.47) and cultivated land (0.,53),

C[N ratios of all the horizons decreased with depth,
Wynad reserve forest had alCIN ratio of 13,16 while it was
only 10.81 and 10.13 in barrenland and Eucalyptus plantation,
At Kottoor, the ratios were 11.42, 8,48 and 8,55 in soils
under reserve forest, barrenland and Eucalyptus plantation,
In the sandy tract of Nileswar, Ccultivated land had a higher
C|N ratio (10.42) compared to barrenland (9.59) and Acacia
plantation (9.17). At Kazhakkoottam élso, monoculture planta-
tions of Lkucalyptus (8.68) and Acacia (9.83) had lower C|N
ratios compared to that of barrenland (10.61)‘cultivated
land (10,35),

6. Distribution of iron and aluminium in soils

Table 11 gives the distribution of iroﬁ and aluminium
in different horizons of the soil profileso'Fe203-and Al,04
contents increased with depth in the forested profiles, Wynad
Eucalyptus plantation recordéa sesquioxide content of 30.42
per cent which was higher than that of barrenland (28.38)
and reserve forest (25030)° At Kottoor also, Eucalyptué planta-
tion had the highest content of sesquioxides (28.44) followed
by barrenland (26,86) and reserve forest (23.01), Sandy tracts

of Nileswar and Kazhakkoottam had only very low content of



Table 11,

s

Distribution of sesquioxides in the dlffercnt
horizons of the soil profiles

Sample Bepth

Par cent on ovendry basis

No. in cm Fe203 Al203 &t203
Profile 1., Wynad Reserve forest
1, 0-36 ) 7.93 10.28 18021 :
2 36=57 10,31 12,07 22,38
3 57-84 11.96 13,68 25,64
4 84-127 12,34 15.83 28,22
5 127=200 12,16 19,91 32.07
' Mean 10,94 ) 14,26 25,30
Profile 2, Wynad Barrenland
6 0=30 9.17. 12,82 .12
7 30=55 11.1 14,08 23,27
8 55-89 12,69 17.27 29,90
9 89-138 12,14 18,87 31,01
10 138=200 11,87 21,63 33,60
Mean 11,43 16,84 .38
Profile 3. Wynad Eucalyptus
11 0-29 10,76 13,42 24,25
12 29—45 12034 N 1A096 27030
13 45=56 14.89 17,77 32,06
14 S6-100 13.78 19,57 33.75
15 110=200 13,13 27,64 3&,77
Mean 12,68 17 .44 3C. 4
, Profile 4, Kottoor Reserve forest
16 0=17 7.83 10,12 17.98
17 17=45 5.61 11.9¢ 21.37
18 43=33 7.93 14,¢€8 22,581
19 83=-200 115 18,73 25.88
Mean 10,03 13.8% 23.01
rrofile 5, Kottoor Barrenland
20 0-8 8,09 12,16 20,25
21 8=21 9,97 ° 14,28 24,28
22 21=37 11, 61 16,97 28.58
23 37=61 11.93 17.89 29.82
24 61=200 11,68 19,76 31,44
sean 10,65 16,21 22,86
Profile 6.Kottoor Eucalyptus _
25 0=16 9,31 12,69 22,00
26 16=34 1C.65 14,48 - 25,13
27. 34-51 13.63 17,19 C.82
28 51-95 12,91 18.48 31.39
29 95-2090 12,63 20,26 89
: Mean 11.82 16,62 28,44

(contzd,)



A WAL P \uu“uu./ 10{3

Sample Depth Per cent on ovendry basis

No. in cm
Fe2O3 ,A1203 R203
Profile 7., Nileswar Cultivated land :
30 0=24 0.81 2.61 3.42
31 24-40 0.79 2.94 3.73
32 40=-61 - 0.73 3.13 32.86
33 - 61-85 0,65 . 3.34 3.59
.34 85=200 - 0,60 3.48 ' 4,08
Mean 0,71 3.10 3.81
Profile 8, Nileswar Barrenland
35 0=18 0,83 2.79 3.62
36 18=35 0.80 ) 3,11 3.91
37 3575 - 0,71 3.38 4,09
38 75=200 0,62 : 3.49 4.12
Mean 0,74 ‘ ) 3.19 3.93
Profile 9., Nileswar Acacia
39 0=16 0,97 : "2.98 2,93
40 16=38 0,93 3.26 4,19
41 38=60 0,87 3.41 4,28
42 60=79 0,73 ' 3.68 4. 41
43 . 79=200 0,63 3.81 4 44
" Mean 0.82 3.42 ‘ 4,28
Profile 10, Kazhakkoottam Cultivated land
£4 0=17 0,70 . ' 2,03 2.732
&l 17=28 0,68 2,28 2,%¢
46 38-68 - 0,63 _ 2.39 3.02
7 68=88 O.¢e1 2,61 .22
& 88-200 0,58 2,69 327
Mean : 0.64 2,40 3.04
Profile 11. Kazhakkottam Barrenland
49 0=13 0,73 2,35 3,08
50 13=44 0,71 . 2.48 3.12
51 4462 0.68 . 2,75 2,42
52 62-80 0,60 . 2.88 O3S
53 80=200 0,59 2.13 3.72
Mean 0,66 ) 2,71 .32
~ Profile 12, Kazhakkcottam Eucdlyptus
54 - O=4 0,33 2,39 3.22
55 4217 0,81 _ : 2.51 3.22
56 17=45 0,78 o 2.73 321
57 45-.84 4 0,71 ' . 2.9 3.2
58 -+ 84=200 0, 67 3.28 3.8¢
© 'Mean 0,74 ) 2.76 2.51
Profile 13, Kazhakkoottam Acacia :
o9 0=9 0.87 2.4 3.35
60 - 9=33 0.83 2,63 3.44
61 - 33=-64 0,786 2,91 3.567
62, 64-80 0.74 2,98 3.72
63 80=20C 0,62 3.15 3.71
. Mean ‘ 0,76 2.83 3.5¢
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iron and aluminium which showed an increase down the profiles,
S0ils under Nileswar Acacia plantation had Sesquioxide content
~0of 4,25 per cent while barrenland (3.93) and cultivated land
(3.81) had lower values, At Kazhakkoottam also, monoculture
plantations of Eucalyptus (3.51) and Acacia (3.59) had higher
contents of sesquioxides as compared to that of barrenland

(3.38) and cultivated lang (3.04),

7. Free oxides of iron in soils

Table 12 gives the distribution of organic matter and
extractable irdn in the soil samples of the different horizons
Contents of dithionite soluble (Fed) and oxalate soluble (Feo)
~iron are presented in this table Dithionite extractable iron
inéreased both in barrenlana and Eucalyptus plantation COMm~
pared to reserve forest, Contents of Fed in Wynad reserve
forest, barrenland and Eucalptus plantation were 3,81, 4,18
and 4,28 per cent respectively, At Koftoor, the values were
3.38, 3,72 and 3,72 per cent respecti?ely in reserve forest,
barrenland and l':ucalyptus"pl_ant'ati(‘)no In the sandy tract of
Nileswar, Acacia plantation had higher content of Fed(0017)
Compared to barrenland (0015)~apd cultivated land (0.12),

Kazhakkoottam Eucalypfus (0.18) and Acacia (0.17) plantations

also had higher Fed contents compared to barrenland (0.14)
-and cultivated “land (0.15),

Oxalate extractable iron content of the soils from

‘"various horizons showed a comparatively higher percentage of



Table 12, DPistribution of organic matterand extracta

in soil profiles.

ole irogjjg

Per cent on ovendry basis

Sample Depth
No., in cm 0.M. Fed Fe Active
© Fe ratio
Profile 1. Wynad Reserve forest
1 - 0=36 5,65 3.46 0,62 C.18
2 36=57 2.47 3.78 0.91 0,24
3 ST7T=84 1,95 3.99 0.80 0,20
4 84-127 1,22 3.90 0,62 G.16
5 127=-200 0.90 3.95 0,63 C.16
liean 2,43 3.81 0,71 0.18
Profile 2. Wynad Barrenland
6 0-30 3.17 3.87 0,43 0,11
7 30=55 2,09 4,13 0,58 0,14
8 55-89 1.24 4,20 0.59 2.14
9 89-138 0.86 . 4,31 0.56 0,13
10 138<200 0,67 4,39 0,53 2.2
iiean 1.60 4,18 0,33 0.12
Profile 2. %ynad Eucalyptus
11 C=29 3.36 3.91 0.39 0,10
12 2%=45 2,17 4,25 0,68 . 2:16
13 4556 1,31 4.48 0,58 0.13
14 56=110 0.86 4,39 0,33 2.12
15 11 0=200 0,69 4,40 0,52 5.2
fiean 1.087 4,28 C.5% 2.12
Frofile 4, Kottocor Reserve forest
16 C=17 6.08 3.35 3.27 C.17
17 17=45 4,88 3.43 .51 C.15
18 45-83 1.28 3.51 0.49 2,14
19 83=200 Q0,90 . 3.26 C.4 2.14
Mean 3,28 - 3.38 0,50 2.15
Proiile 5, Kottoor Barrenland .
20 0-8 3,31 -1 3,65 0.44 2,12
21 8=21 2,81 3,89 0,43 0,11
22 21=37 2,09 - 3.97 0,40 C.10
23 37=61 1.26 3.62 0,36 0,10
24 61=2C0 0,72 3,50 C.32 Q.09
Mean 2,03 3.72, 0.39 2.10
Profile 6. Kottoor Eucalyptus )
23 C=16 4,22 - 3,68 0.44 J.12
26 16=34 3.48 3,92 0,39 C.10
27 34-51 2,64 3.96 0.36 2,09
28 51-95 0.86 3.59 0,32 2,09
29 95-200 0,69 3.48 0,33 0,10
© Mean 2,37 3,72 0,37 0,10
.Proiile 7., Nileswar cultivated land
30. C=24 0,57 0,11 0,06 0.54
31 24-40 0.28 0,13 0.07 0.54
32 40-61 0.16 0,14 0,08 0.57
33 61=85 0,07 0.12 C.,05 C.42
4 85-200 - 0,03 0,10 0.05 C.50
Mean 0,22 0,12 0,06 0,51
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Sample Depth _ | Per cent on ovendry basis
No in cm O.M Fey Feo Active
Fe ratio

" Profile 8, Nileswar Barrenland

35 0-18 . 0,50 .15 0.06 0.40
36 18=35 0.26 .18 0,08 0,44
37 35=75 0,10 0,16 0,07 0.43
38... . 75=200 0,07 0,14 0,06 0.42

Mean - 0,23 0,15 0,06 0.42

Profile 9. Nileswar Acacia — ’

36 0=16 0,91 0.16 0,06 . 0.38
40 16=-38 0,53 0.1 0.08 0,42
41 33=-60 0,26 0,20 0,09 0,45
42 60=~79 0,17 0.17 - 0,07 0,41
43 79=200 - 0,15 0,15 0,06 C,40

Mean 0,40 * 0.17 0,07 0.41

Profile 10, ‘Kazhakkoottam Cultivated land

44 O=17 0.53 0,13 0,07 0.23

45 17-38 0,09 0,16 0.09 D.28

46 38-68 0,05 0.1 0,11 0,561

47 68-88 0,05 0.1 0.09 0,560
48 88=~2C0 0,05 C.13 0.08 0. 01

: Mean 0,15 0,15 0.08 0.28

frofile 11.Kazhakkoottam Rarrenland

49 0=13 0.47 0,12 0,06 0,20

50 13=44 0,14 C.15 G.08 Q.33

51 44-62 C,12 0,16 0,07 0.43

52 62-80 0,12 G.16 0,07 C.43

53 80-200 C.12 0,13 0,05 C.23

ean 0.19 0.14 : 0,06 Z.45

Profile 12, XKazhakkoottam Eucalyptus

54 O=4 0,91 ‘ .0.18 0.08 0,44
-55 4=17 0.50 - . 0,20 0.09 C.%5
56 17-45 . 0.22 . 0.21 0,10 0.47
87 42-84 0,36 : 0.19 . 0.08 .42
58 84-200 0,30 0.16 0.07 0,43
Mean 0345 , 0.18 0,08 0.44
Profile 13. Kazhakkoottam Acacia -

59 0-9 1.09 0.16 0,07 0,43
60 9-33 0,59 0,19 0.09 0.47
61 33-64" 0,47 0,19 0.08 .42
62 64-80 0,40 0,17 *- 0,07 : C.41
3 80-200 0,36 - 0,15 - C,06 0,40

Mean 0,58 0,17 0,07 ' 0.42
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“this Iracltion in reserve lorest than in barrenland and
Eucalyptus plantation., Oxalate extractable iron in soils

ﬁnder Wynad reserve forest was 0.71 per cent while it was

only 0,53 per cent in barrenland and 0,54 per cent in Eucalyp-
tus plantation. At Kottoor also, reserve forest had high Feo
content (0,50) compared to barrenland (6039) and Eucalyptus
plantation (0:37), Feo contents in the profiles urder culti-
vated land, barrenland and Acacia plantation at Nileswar were
0,06, 0,06 and 0,07 per cent respectively, At Kazhakkoottam
the values showed not much variation in cultivated land (0.08),
barrenland (0,06), Eucalyptus (0,08, and #cacia (O°O7)’planta—

tions,

The active iron ratio was obtained by dividing the
content of oxalate extractable iron (amorphous form) by
dithionite extractable iron ( amorphous and crystalline),

The ratio was low both in barrenlahd éqd Eucalyptus planta-
tion compared to reserve forest, Wynad Eﬁcalyptus plantation
(0012)_agd barrenland (0,12) had low active iron ratio compared
to that of reserve forestv(001§);.At Ko%toor also, the values
were lower in soils under Iiuc‘:af'lym:us pIéhtation'(O°10) and
barrenland (0,10) as compared to reserve forest (0.15), In

the sandy tract of Nilegwar, Acacia piantation recorded a

ratio of 0041 whilé that of bafrenlénd was 0,42 and cultiva-
tedwland 0,51, A£ Kazhaltkoottam also; monoculture plantations
of Lucalyptus (0.44) and Acacia (0.42) had lower ratios

compared to that of barrenland (0.45) and cultivated land
(0.58).



1Uo

8. Changes in soil physical characteristics as a function

ol deplh

| Table 13.gives the impact of Eucalyptus and Acacia
plantations on physical charactéristics of soil as a function
of depth., The physical parameters studied were moisture,
gravel, éilf/clay ratio, bulk density, water holding capacity,

water dispersible clay and aggregate stability,

Decrease .in moisture content was very marked with
depth both in Eucalyptus plantation and barrenland compared
reserve forest, Upto a depth of 50 cm, Wynad reserve fofest
had 18.38 per cent moisture, while the values for barrenland
and “ucalptus plantation were 10,21 and 8,70 per cent
respectively., Moisture content upté 50 cm depth at Kottoor
reserve forest was 33.33 while that of barrenland and
Eucalyptus plantation were 18.61 and:22,05 per cent. Surface
layer (0-50 cm) of Nileswar cultivated laﬁd had 4.29 per cent
moisture while it was only 3ﬁ43 and;3a471per cent respectively
in barrenland and Acacia plantation., At Kazhakkoottam the
values were 5.63, 4,99, 4,17 and 4.53 pef;cenf respectively

in cultivated land, barrenland, Eucalyptus and Acacia planta-

tions,

An increase in gravel content was observed with depth in
.all the profiles of forested area. But this increase was more
in barrenland and Eucalyptus plantation than in resérve/forest.
; In sandy.profiles also, Eucalyptus and Acacia plantations

caused an increase in gravel percentage as compared to barren-

land and cultiyated land. Silt/clay ratio which was suggested



Table 13, Impact of Eucalthus-ahd-Abécia plantations. on :
physical cbaradteristics'of soil as a-fUnctiQn of its depth

Samplév- Depﬁﬁ . Moisture Gravel - Silt]clay 'Bulk Water holding ~Water dis- = Aggregate

No, - in-cm o o "ratio density capacity -. -persible stability
A /) ‘- 1 L [ . . . : '
- g cT % % clay %
Profile 1, Wynad Reserve forest - , . g
( 0-50 18,38 30,05 0,27 0.89 . 52,50° 7.5 60,95
2 50-100 19.88 32,05 0,33 0.88 53,25, 6,4 48,33
3 100-150 23.08 35,05 0,41 0,90 51,95 5.4 40,93
) Profile 2, Wynad Barrenland S : S : B :
| 0=-50 10,21 33.50 0,28 - 0,92 41,15 6.3 58,49
2 50-100 17,90 34,45 0.36 0.94 39,90 5,8 48,85
3 100-150 18,15 35,20 0,39 0,95 - 39,55 5,3 41,58
Profile 3. Wynad Eucalyptus . '
1 0-50 . 8,70 33,25 0,23 0,85 40,90 6.0 59,93
2 °0-100 - 9,60 - 35,20 0.30 0,89 40,15 5,5 49,81
3 100-150 11,11 35,75 0,32 ' 0,89 38.85 4,9 42,21
Profile 4. Kottoor 'Reserve forest ' L
1 0=50 ' 33.33 . 30,15 0,27 0.84 51,20 6.9 52,70
2 50-100 . 30.36 . 46,20 0.34 0.87 53,53 4,7 36,27
3 100-150  33:33 49,90 0,39 . 0.85 54,89 4.5 34,33
Profile 5. Kottoor Barren land : .
1 0-50 . 18,61 47,30 0.26 0.93 44,76 5,0 46,90
2 50~100 22,34 63.25 0.36 0.97 . 41,45 4,2 36,25
3 100-150 21,21, . 70,00 0,39, 0,96 40,56 4,0 34,61
Profile 6., Kottoor Eucalyptus ‘ '
1 0-50 - . 22,05 43,03 0.21 0.89 46.99 4.9 48,77
2 50-100 26,58 59,75 0.28 0,91 44,32 3.9 39,87
3 100-150 29,03 64,00 0.36 0,92 40,39 3.7 36,63
Profile 7., Nileswar cultivated land '
1 0-50 4,29 8.15 0.65 1.29 30,38 2.4 41,50
2 50=100 3,62 9,15 0,73 1,29 - 27,90 2,0 34,48
3 100-150 1.9

901

. 3,20 ° 9.70 0.77 1,33 26.80 30,15

(contd.)
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Sampié Depth Moiéture Gravel Silt|Clay Bulk Water Water . Aggregate
. No., “in cm - Vo % ratio dens%ty holding dispersi- stability
A o g cC capacity ble clay %
% %
Profile 8. Nileswar Barrenland : ~ ‘
1 0=50 3,43 8,30 0,65 . 1,28 27,75 2,2 40.03
2 50-100 3,65 9,05 0,73 1,32 26,35 1.8 32,20
3 100-150 4,65 9,60 0,76 1,32 26,10 1.7 29,65
Profile 9, Nileswar Acacia _ '
1 | 0-50 3.47 10,90 - 0,55 1.26 27,80 2,1 42,56
2 50-100 3.27 12,50 0,70 1,30 26,42 1.7 34,58
3 100-~150 3.10 13,10 0,72 1,31 25,90 1.5 30,81
Profile 10, Kazhakkoottam Cultivated land
1 0-50 - 5,63 9,80 0,73 1.28 26,08 2,8 43,39
2 50-~100 5.54 11.40 1.1 1.30 25,26 2.4 35,45
3 100-150 5.82 11.70 1.17 ' 1.35 24,73 2.1 31.81
Profile 11, Kazhakkoottam Barrenland .
0=-50 4,99 10.10 0.13 1.29 25,47 2,7 45,95
50-100 4,71 11,50 1.03 1,32 23,92 2,2 37.80
100-150 4,71 . 12,00 1,04 - 1.34 23,86 2,0 35,38
Profile 12, Kazhakkoottam Eucalyptus ) ,
1 0-50 4,17 « 13,10 0,57 1,28 25,43 - 2,1 43,92
2 50-100 3,63. 15,50 . 0,95 1,28 24,07 1.2 36,67
3 100=150 2,56 15,80 . 1.01 1,32 24,10 1.1 36,18
Profile 13, Kazhakkoottam Acacia
1 0—50 . 4053 12070 ()060 1027 ?4047 2.5 45o 68
2 50-100 4,17 14,95 0,76 1,30 23,43 2.Q 34,56
3 100=150 . 2,56 15.30 0.85 1,30 23,75 1.4 30,33

A
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as an index of laterisation showed a lower value in

Eucalyptué plantation, This decrease was more with increase

in depth, 100150 cm layer of Wynad reserve forest had
silt/clay ratio of 0,41 when barrenland had 0,39 and Eucalyp-
tus plantation showed the lowest value of 0032f At Kottoor,
the corresponding values were 0,39, 0,39 and 0,36 respectively
for reserve forest, barrenland and tucalyptus plantétion°
Eucalyptus and Acacia plantations of Nileswar and Kazhakkoottam
also showed a low silt/clay ratio compared to cultivated

and barrenlands, 100-150 cm layer of Nileswar cultivated

land (0.77) and barrenland (0,76) had higher values of this
ratio than Acacia plantation (0.72). Bottom layer (100-150 cm)
of the profiles from Kazhakkoottam recordgd values of 1,17,
1,04, 1.01 and 0,85 for cultivated land, barrenland, Eucalyp-

- tus and Acacia plantations,

Bulk density of the profilés from forested areas showed
values ranging from 0.84 to 0.97 g g, Generally, the values
were highest in barrenland, then ih.Eucalyptus plantation had
lowest in reserve. forest, Budk‘dehs;ty of these profiles
increased with depth, Sandy.%racts had bulk density values
ranging from 1,26 to 1;35 g 0311, In the sandy tracts of
Nileswar and Kazhakkoqftam, a decrease ‘in Bulk density was

observed in soils under monoculture plantations of Eucalyptus

and Acacia,

Drastic reduction in water holding capacity was observed

in Eucalyptus plantation and barrenland compared to reserve
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forest, The surface layer of Wynad reserve forest had a
water holding capacity of 52,50 per cent while barrenland
{41.15) and Eucalyptus plantation (40.90) recorded lower
values, In the sandy tracts of Nileswar and'Kazhakkoottam,
not much variation in water holding Capacity was observed

among the profiles,

Lower water dispersiblé clay confont was observed
ih'bucalyptus pPlantation followed by barrenland and the
values was hiéh in reserve forest, Surface layer of Wynad
Teserve forest had 7.5 per cent water dispersible clay
~Wwhereas barrenlang (6.3) and Eucalyptus pPlantation (6.0)
showed a decrease 1ip the content of water dispersible clay,
In the sandy tract also, monocultuyure plantations of Eucalyptus
and Acacia Tesulted in\a lowering of the water dispersible
content, J

Aggregate stability showed vériation among the
Profiles in a location, This wasjirmé in sandy tracts also.
Surface layer of Wynad reserve forest had an aggregate stability
of 60,95 per cent, barrenland had 5@049,per"cehtehad Eucalyptus
pPlantation Tecorded a value of 59w95 per cent, At Kottoor,
: surface layer of reserve forest recorded higher value (52,70)
Compared to that of barrenland (46.90) and Eucalyptus planta-
tion (48.77). at Nileswar, surface layer of Acacia plantation

. 6ad a higher valye (42,56) compared to cultivated (41.50) and
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and barrenland (40.03). Aggregate stability values for the
surface layer of soil profileé from Kazhakkoottam were 43,39,
45.95, 43.92 and 45,68 respectively for cultivated land,

barren land, Eucalyptus and Acacia plantations.

9. Changes in soil chemical characteristics as a function

of depth

Table 14 presents the impact of Eucalyptus and
Acacla plantations on soil chemical characleristics as a

function of depth,

Both barrenland and Eucalyptus plantation resulted
in a decfease in'pH compared to reserve forest at Kottoor
while barrenland at Wynad recorded comparatively higher pH,
Lowering of pH was observed in soils under ménoculture planta-
tions of Eucalyptus .and Acacia in- the sandy tracts compared

to cultivated or barren ‘lands,

Forested areas showed a degreésé in organic carbon
content in barrenland and Eucalyptus plantation and this
change was more marked in the surféée;layer; Surface layer
of Wynad reserve forest contained é;36~per cent organic
carbon while it was very low in barrenland (1.53) and Eucalyptus
plantation (1.61); An increase in-organic carbon content\
was observed in monoculture pléntationé in sandy tracts and
this change was more in the surface layer (0-50 cm). Surface

layer of Kazhakkoottam Eucalyptus .(0.36) and Acacia (0.41)



Table 14, Impact of Eucélyptus and Acacia.blantations on chemical
characteristics of -soil as a function of its depth°

Sambré; Depfh' H- Organic Total C|N C.E.C, .- Base_ Total Total Total Total Total . .Tota
No. - in cm ' cigbon '5 ratio cmol k§1 satura P505  K,0 : Ca0 MoO Fe2O3 Al,0
/0

Heho% T % % % %. %

Profile 1., Wynad Reserve forest o _ _
0-=50 6.1 2,36 0.144 16,38 15,95 71,25 0,087 0,480 0,068 0,040 9,12 11.71

1

2" S50-700 5.9 0,92 0,075 12,27 10,43 ::{ 262.20 -0,075 0.424 0,049 0,036 12,15 - 14,7

3 100-150 5,8 0,62 0,060 10,33 5.55 | 50,95 0,059 0,346 0,052 0,031 12.25 17.9

: Profile~2, Wynad Barrenland _ : - :

1 0-50 6.1 1,93 0,125 12,24 13,45 59,80 0,072 0,337 0,053 0,038 10.18 13.5

2 50~100 6,3 0. 61 0,059 10,34 10,50 52,17 0,057 0,336 0,059 0,035 12.42 18,0

3 100-150 6,5 0,45 0.048 9,38 6,50 47,60 0,053 0,319 0,059 0,030 12,06 20,2

- Profile 3, Wynad Eucalyptus '

1 . 0-50 5.4 1.61 . 0,127 12,68 14,53 55,40 0,061 0.339 0,051 0,028 12,66 15,2

2 50-100 "5,3 0,63 0,070 9,00 11.75 51,95 0,051 0:;338 0,057 0,031 14,33 18,

3 100-150 5,2 0,45 0,057 7.89 7.70 47,70 0,037 0,301 0,057 0,026 13,46 20.
Profile 4, Kottoor Reserve forest ' '

1 0-50 S5.1 3.18 0,211 15,07 16,30 56,50 0.086 0,458 0,061 0,029 8.72 11.

2 50-100 4.8 0,63 - 0,080 7.88 7,90 44,70 0.071 0,395 0,031 0,024 11,34 16.

3 100-150 4,5 0,51 0,073 6.99 9,30 43,50 0,064 0,391 0,025 0,023 11,15 18,
Profile 5, Kottoor Barrenland =~ -

7 0-50 4.7 . 1.37 0.152 9,01 11,63 47,80 0.076 0,357 0,026 0,028 15,33 15.3

2 50-100 " 4.4 0,57 " 0,078 . 7,31 5,90 38,90 0,064 0,319 0,024 0,027 18.83 18.8

3 150-200 4,1 0,47 0.064 6.41 5,00 35.80 0,062 0,318 0,022 0,026 19,76 19.7
Profile 6, Kottoor Eucalyptus - .

1 0~50 4,5 1,67 0,163 10.25 13,40 46,20 0,072 0,366 0,040 0,028 14,79 14.7

2 50-100 4,8 0,49 0,067 7,31 6,40 37.90 0,044 0,312 0,043 0,025 18.48 18.4

3 . 100=-150 4.7 0,40 0,059 6.77 5,10 34,10 0,036 0,309 0,027 0.021 20.26 20.2
Profile 7, Nileswar Cultivated land

1 0-50 5.2 0,19 0,019 10,00 3.8 33,00 0,043 0,035 0,090 0,037 0.78 2,8

2 50-100 5,3 0,06 0,007 80,37 3.0 22,80 0,029 0,029 0.080 0.032 0.66 3.3

3 100-150 4,9 0,04 0,005 8,00 2.6 18,30 0,026 0,029 0,079 0.029 0,60 3.4

—
k‘,&

(contd.)




Table 14 (contd.)

ample . Deépth

4 Organic Total GC|N C.E.C., Base Total . Total Total Total Total Tots
No. - -in cm P . ..carbon N - ratio cmol k' satura oné KZO Ca0o MgO Fe203 A12C
S - % % thon. g % % % % 9%
Profile 8, Nileswar Barvenland o X _ ) )
1 0-50 5.0 0.17 0,016 10,63 3.7 29,00 0,028 0,026 0,086 0,035 0,78 3,0¢
2 50-100 4.3 0,05 - 0,006 8,33 3,0 20,50 0,022 0,026 0,095 0,032 0,67 3,44
3 100-150 4.9 0,04 0,005 8,00 2,7 16,70 0.020 0,027 0,093 0,030 0,63 3.4¢
Profile 9, Nileswar Acacia _ ' o _ ' 3
1 0=50 4,2 0,33 0,035 " 9,43 3.9 TY27.50 T 0:027”"Oﬁ02ﬁ. 0,069 0,035 0,92 3.2%
2 50-100 3.9 0,11 0,013 8,46 3.0 21,00 :+ 0,021 0,025 0,077 0,032 0,74 3,67
3 100-150 3,7 0,09 0,011 8,18 2.7 16,90 0,019 0,026 0,061 0,024 0,63 3.8
Profile 10.Kazhakkoottam cultivated land
1 0=50 5.0 ' 0,20 0,016 12,50 3,0 31,60 0,053 0,031 0,055 0,052 0,67 2,20
2 50-100 4,6 0,09 0,010 9,00 2,7 22,60 0,030 0,027 0,051 0,047 0,61 2.5t
3 100-130 4.6 0,07 0,010 7,00 2,5 24,10 0,019 0,026 0,053 0,046 0,58 2,6¢
Profile 11.Kazhakkoottam Barrenland '
1. 0-50 4,7 0,18 0,015 12,00 3,0 30,50 0,033 0,027 0,055 0,057 0,71 2.4
2 50-100 4,5 0,07 0,007 10,00 2,6 22,40 0,024 0,026 0,0%1 0,050 0,62 2,9
3 . 100=150 4.6 0,06 0,007 8,957 2,3 20,30 0,020 0,027 0,050 0,043 0,59 3.1
Profile 12,Kazhakkoottam Eucalyptus '
1 0=50 4.4 0,36 - 00039« 9,23 . 3.1 27,90 0.033 0,031 0,026 0.052 0.81 2,5
2 50-100 4,3 ° 0,20 ° .0,025 8,00 2,7 19,70 0,023 0,026 0,039 0,055 0,66 3,1
3 100=-150 4.4 0.718 0,023 7,83 2,5 18,10 0,019 0,027 0,038 0,053 0,61 02
Profile 13.Kazhakkoottam, Acacia - ' ‘
1 0=50 4.3 0.41 0,032 10,51 3.2 26,70 0,030 0,028 0,042 0,048 .0.82 2.6
2 50-100 4,2 0.24 0,025 9,60 2,6 20,10 0,021 0,028 0,071 0,048 0,71 3.0
3 100-150 4.2 . 0.21 0,024 8.75 2.4 18.30 0,018 0,029 0,073 0,043 0,62 3.1

51T
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plantations contained more organic carbon than barren land
(0.18) and cul£ivated land (0,20). Same pattern of changes
was observed in the case of total nitrogen also, All the
soil profiles under monoculture plantations showed a redu—
‘ction in C|N ratio as compared to that of reserve forest or

cultivated land,

In the case of cation exchange capacity, a decrease
‘was the result in the surface layers of barrenland and Eucalyp-
tus plantation compared to that of reserve forest, At Wynad,

a slight increase in C,E.C, was observed in the bottom 'layers
.of barrehland (6,50 ¢ mol k§1) and Eucalyptus plantation
(7.70) compared to that of reserve forest (5.,55), In the

- sandy tracts of Nileswar and Kazhakkoottam C‘,EO_Co increased
slightly in soil§ under monoculture plantétions-of Eucalyptus

and Acacia,

Base saturation decreased both in barrenland and
Euoalyptus plantation éompared to‘reserve _forest° Surface
. layer of Wynad reserve forest had "71.25 per cent base satura-
tion while it was only 99,80 per cent in barren land and 55,40
in Eucalyptus plantation, At Kottoor,-fhe-values were 56,50
47,80 and 46,20 per cent respectigefy in‘reserve forest barren
land and Eucalyptus_‘plnatation° In the sandy tracts of
Nileswar and Kazhakkoottam, higher per cent base saturation

was observed in cultivated land, barrenland had a lower value

and monoculture plantatighs of Eucalyptus and Acacia recorded

lowest values.
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Euealyptus elantatioh and barrenland of Wynad and
Kottoor showed a decrease in total P205 content compared to
serve forest, Decrease was more in the lowest layer,. The
bottom layer of Wynad reserve forest had O, 059 per cent P205f
barren land had 0,053 per cent and. Eucalyptus ‘plantation had
only 0,037 per cent.P205o The corresponding values for the
profiles at Kottoor were 0,064, 0,062 and 0,036 per cent
respectively in reserve forest, barrenland and Eucalyptus
plantation, In the'eandy tracts, higher values were recorded

in soils under cultivated land and Eucalyptus and Acacia

plantations had lew P,0- contents,

fhe total content of base (K2O, Ca0 and MgC) showed
a decline in monoculture plantations in all the four locations
Highest values were recorded in reserve forest or cultivated
land. a | | |

The content of iron and aluminium increased with depth
in forest regions, An increase in‘the sesquioxide’contents
was observed in bArren land and Eucalptus plantation compared
to reserve forest, At Wynaa surface layer of Eucalptus planta-
tlon had 12.66 per cent Fe20 while that of barrenland was
-10.18 and reserve forest had the lowest content of 9,12 per.cent.
The'correspondlng values for A1203 were*15,21, 13,52 and 11.18.
Total Fey05 in the sandy profiles decreased with depth while
aluminium increased<with depth. In the sandry tracts éiso,

monoculture plantations of Eucalyptus and Acacia resulted in

an increase in the sesquioxide content than in cultivated and
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‘barrenlands, Fe203 contents in the surface layers of profiles
from Nileswar were'O°78, 0,78 and 0.92 per cent respectively
in cultivated land, barren land and Acacia plantation whereas

the corresponding Al,0, contents were 2.89, 3,09 and 3,22

per cent,

10, Changes in fertility status of soil as a function of

" depth
Table 15 gives the impact of Eucalyptus and Acacia

plantations on fertility status of soil as a function of
depth, The'parameters studied were organic matter, available
nitrogen, phosphorus and potassium, C.,E.C, and base satura-

tion.

A sharp decrease in organic matter content was observed
“in Eucalyptus plantation and barrenland compared to reserve
forest. Surface layer of Wynad reserve forest recorded organic
mafﬁer content of 4,06 per cent while it was only 2,63 per cent
in barrenland and 2,77 per cent in Eucalyptus plahtationo

In the case of sandy tracts, monoculture plantatlons of Eucalyp-
'tus and Acacia resulted in an 1ncrease in, organlc matter.
content, ' "

Available N content was loweT in Eucalyptus plantation
and barrenland compared to reserve forest Surface layer of
_'Wynad reserve forest had 0,050 per cent available N while it
was only 0,031 io barrenland andiO°O3O in Euoalyptus blanta—
tion. At Kottoor, surface iayers had 00029; 0,022 and 0,024

per cent in reserve forest, barrenland and Eucalyptus plantation.
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-Table 15, Impact of Eucalyptus and Acacia plantailons on fertlllty
status of soil as a functlon of its depth,

Sample Depth Organic Availa- Availa- 'Availa- C.E.C Base
No, in cm matter ble N ble ' ble cTmeTe sgtura-
% % P,0g K0 cmol k§1 tlo%
ppm meq_ ' !
1OOq1
Frofile 1. Wynad Reserve forest
16 0-50 4,06 0,050 5,60 0,477 15,95 71:.25
2, 50-100 1,59 0,032 2,98 0,436 10,43 62,20
3. 100=150 1,06 C.022 2,78 0,076 5,00 50,05
Profile 2, Wynad Barrenland ‘
14 0-50 2,63 0,031 3,35 0,448 ' 13,45 59,80
2, 50-100 1,05 0.019 2,83 0,344 10,50 52,17
3, 100=150 0,77 0,016 2,43 0.266 6,50 47,60
Profile 3. Wynad Eucalyptus ‘ | .
1. "0=50 2,77 0,030 2,68 0,597 14,53 55 , 40
2, - 950-100 1,09 0.211 2,23 0,469 11,75 - 51,95
3. 100-150 0,78 0.019 1.90 0,374 7,70 47,70
Profile 4, Kottoor Reserve forest '
1. 0-50 . 5,48 0,029 2,49 0,674 16,30 56,50
2, 50-100 " 1,09 0.026 1,10 0,596 7,90 44;70.
G 100-150 0,90 0,025 0.78 0,562 5,30 43,50

Profile 5., Kottoor Barrenland

0-50 2,37 0,022 1.43 0,602 11.63 47,80

1,
29 50-100 0099 00020 1003 . 00562 5.90 38090
3. 100-150 0,72 0,020 0,95 0,552 - 5,00 35,80
Profile 6, Kottoor Eucalyptus l
1, 0=50  3.45 0,024 0,78 0,704 13,40 46,20
2. 50-100 0,86 0,020 0.33 . 0,566 . . 6,40 37,90
3. 100-150 0,69 - 0,020 0,33 0,441 5.10 34,10
" Profile 7. Nileswar Cultivated land
16‘ 0—50 0034 00006 502’7 00151 308 33.00
2. 50-100 0,11 0,004 3,14 0,141 3,0 22,80
39 - 100-150 OoO? 00003 2016 00138 206 18030
.~ Profile 8, Nileswar Barrenland ‘
1, 0-50, 0,29 - 0,004 3.86 0,14 3.7 29,00
2., 50-100 0,09 0,003 2,52 . 0,137 3.0 20,50
3. 100-150_ 0,07 0,002 2,15 0.135 2.7 16,70
; Profile 9, Nileswar Acacia '
1 0-50. 0,57 0,005 2,88 0,182 3.9 27 .50
2, 50-100 0,19 0,004 2,01 0,155 3,0 21,00
3.= 100-150 0,15 0,003 1.91 0.148 2.7 16,90
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Table 15 (contd.)

Sample  Depth | Orgahic Availa- Availa- Availa- C,E.C Baée
No, . in cm matter ble ble ble cmol kg satura—.
» % o/N P,0g K0 tion .
7 ppm me % -
| 1003

Profile 10, Kazhakkoottam Cultivated land . [

1. - 0~50 0.35 0,006 4,56 0,187 3,0 31.6
2, 50=100 0,15 . 0,003 2,83 0,162 207. 25,6
3. -100-150 0,12 0.002 2,28 0,135 2,5 24,1
. _ : LY
o Profile 11. Kazhakkoottam Barrenland !
1o 0=-50 0.24 0,006 5,66 0,180 . 3,0 20,5
2, 50~100 0,12 0,003 3,97 0.155 2,4 22,4
- 3. 100-150. 0012 - 0,002 2,38 0,128 2,3 20,3
~ Profile 12. Kaihakkoottam Eucalyptus _
1¢ ~ 0-50 0,62 0,011 2,59 0,185 3,1 27,9
2, 50~100 0,33 0.010 2,07 0,141 - 2.7 19,7
3. 100—150 ‘0930 00010 1098 R 09121 205 1801
Pfofile 13% Kazhakkoottém Acacia,
1. 0=-50 0072' 0,012 | 3,36 0,204 3.2 26,7
2, 50~100 0.41 0,010 2.68 0,156 2.6 20,1
3. 100-150° 0,36 0,009 2,65 0.119 2,4 18.3
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In the sandy tract of Kazhakkoottam, surface layer of Eucalyp-
tus (0.011)and Acacia (0.012) plantations had higher values
compared to that of barrenland (0,006) and cultivated land

(0.006).

A drastic reduction in available P205 content was
observedlin soils under Eucalyptus plantation compared to
reserve forest, Barrenland recorded intermediate values, At
Wynad, available PZO5 contents were 5,60, 3,35 and 2,68 ppm
5injthe surface layers of soils under reserve forest, barren-
land and Eucalyptus plantationo In the sandry tracts also,
available P205 content decreased drastically under monoculture
plantations of Eucalyptus and Acacia, The values for the
surface layers of the soil prefiles.from Kazhakkoottam were
4.56, 5.66, 2,59 and 3.36 ppm respectively in cultivated land,

barren land, Eucalyptus and Acacia plantations,

Moneculture plantations showed an increase in available
K50 content, Surface layer of Wynad hucalyptus plantatlon
(0, 597 meq 100 § ) had a higher K,0 than in barrenland (0.448)
and reserve forest (0.477). The corresponding values in the"
profiles at Kottoor were 0.704, 0.602 and 0.674 meq 100 3!
in hucalyptus plantation, barrenland and reserve forest,
Surface layer of Nileswar Acacia plantatlon had O 182 meq 100 51
available K,0 while it was only 0,149 and 0,151 in barren land
;and Cultlvated land respectively, At Kazhakkoottam, the values
were 0,187, 0,180, 0.185 and 0,204 meq 100 §' respectively in
.the surface layers of profiles under cultlvated land, barren-

land, bucalyptus and Acacia plantations,
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11, Impact on soil degradation

Table 16 summarises the various parameters used to
assess the impact of Eucalyptus and Acacia plantations on
soil degradation, The paramétefs were organic matter, silt]
clay ratio, water dispersible clay, water holding capacity,

R

sesquioxides and Fe | Fey ratio.

FéOIFed ratio which was suggested as an index of
laterisation was less in Eucalyptus plantation and barren
land compared to reserve forest. This ratio was 0.21 in
the surfaée layer of Wynad reserve forest while .it was only
0,13 both%*in barren land and Eucalyptus plantation. At Kottoor,

”the values were 0,16, 0.11 and 0.10 for the surface layers of
the soil proflles under reserve forest, barrenland and
Eucalyptus.plantation. At Nileswar, surface layers had ratios
of 0,55, 0242 and 0,42 respectively in cultivated laqd,
barrenlan&Iand Acacia plantation. Feo[Fed ratios of the
surface layers of soil profiles under Eucalyptus (0045) and
Acacia (0.44) plantations were lower than that of barrenland

(0.49) and cultivated land (0.57) at Kazhakkoojctam°

12, Biolodical charécteristics of soils

Table 17 gives the total microflora population and
nitrifying properties of surface soils, The parameters studied

were population of total microflora, Nitrosomohas, Nitrobacter

and Rhizobium,
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Table 16, Impact of Eucalyptus and Acaciaplantations on soil -

degrddation°
I .
Sample Depth Organic Silt| Wwater Water . Sesqui- Feo/
No, in cm matter clay disper- holding oxides - Fo
5, . . o, ~
% ratio sible ‘capa01ty % d
clay % % ratio
Profile 1, Wynad Reserve forest .
1% 0-50 - 4,06 0,27 7.5 52,50 20,29 0,21
2, - 50-100 1.59 0,33 6.4 53,25 26,93 0,18
3. 100-150" 1,06 0.41 5.4 51,95 30,15 0,16
Profile 2, Wynad Barrenland _ -
1, 0-50 2,63 0,28 - 6.3 41,15 23,70 0,13
2, 50=100 1.05 . 0,36 5.8 39.90 - 30,46 0,14
3. 100=-150 0,77 0,39 3,3 39,55 32,31 0,13
Profile 3, Wynad Eucalyptus
1, 0-50 2,77 0.23 6,0 40,90 27,87 0,13
2, 20=100 1.09 0,30 5.5 40,15 32,91 0,13
3. 100=150 0,78 0,32 4,9 38,85 34,77 0,12
Profile 4, Kottoor Reserve forest
1, - 0=50 5,48 0,27 6.9 51,20 19,78 0,16
2.,- 7. 50=~100 1.09 0.34 4.7 93,53 - 26,25 0.14
3. - 100-150 0,90 - 0,39 4,5 54,89 29,88 0.14
Profile 5. Kottoor Barrenland o ’
1. _ 0=50 2,37 0.26 5,0 44,76 25,72 0,11
2, - 50~100 0.99 0,36 4,2 41,45 30.63 0.10
3. 100-150 0,72 0.39 4,0 40,56 ~31 .44 0,09
Proflle 6. Kottoor Eucalyptus . ,
T 0=-50 3.45 0,21, 4,9 46,99 25,98 0,10
2, 50-100 . 0,86 0.28 -3.9 44,32 31,39 0,09
3.. 100~150 0,69 0,36 3.7 40,39 32.89 0.10
- Profile 7, Nileswar cultivated land
To 7 u=50 " 0,34 0,65 2,4 30.38 3.67 0,55
2, 50-100 0,11 0,73 2,0 27,90 3,98 0.50
3. 100-150 0,07 0,77 1.9 26,80 4,08 0,50
Profile 8, Nileswar Barrenland ) :
1o " 0-50 0,29 ' 0,65 2,2 27,75 3.87 0.42
2, : 5Q—1OO 0.09 -0,73 1.8 26,35 4,11 0.43
33 . 100=150 0,07 ° 0,76 1.7 26,10 4,12 0,42
‘Profile 9. Nileswar Acacia . 4 4
1. 0-50 0,57 0,55 2,1 1.27,80 4,14 0,42
%3 ‘ 50=~-100 0.19 0,70 1.7 26,42 4,38 0,42
8, .. 100-150 0,15 - 0.72 1.5 25,90 4,44 0,40

r ' : (contd )
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Table 16, (contd.)

Sample Depth  Organic silt| wWater Water Sesqui- Fe |Fey
No, in cm matter Clay- disper- holding oxides ratio
% ratio sible capacity: %

% clay. %

Profile 10, Kazhakkoottam cultivated land

1, 0-50 0,35 0,73 2.8 26,08 2,90 0.57

2., 50-100 0.15 1.1 2.4 25,26 3.17 0,61

3. 100-150 0,12 1.17 2.1 24,73 3.27 0,61

Profile 11, Kazhakkoottam Barrenland

1. . 0=50 0.24 0.73 2.7 25,47 3,23 0.49

2, 50~100 0,12 1.03 2,2 23,92 3,54 0,41

3, 100-150 0,12 1.04 2,0 22,86 3,72 0.38
Profile 12. Kazhakkoottam Eucalyptus : _

1, - 0-50 0,62 C.57 2,1 25,43 3,21 0,45

2. 50-100 0,33 0.95 1,2 24,07 3.76 0.42

3, 100-150 0,30 1,07 1.1 24,10 3,89 0.43
Profile 13, Kazhékkoottam Acaclia

1. 0-50 0,72 0,60 © 2,5 24,77 3,49 0,44

2, 50-100 0,41 0.76 2,0 23,43 3,72 0,41

3, 100-150" 0,36 0,85 1.4 23,75 3,77 0.40




Table 17, Total microflora population—and nitrifying

properties of surface soils. -
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Location Total Nitrosomonag ,Nitrobabter Rhizobium
microflora ’ -1 A RS 1 g
= " no, gl © Tno.. g - ..N0% G no. g
1. Wynad -, .
1.Reserve forest1‘5.,67x’106 7,33x10 " . '5.67x1o4 3°OOx1O4
2,Barrenland  4.67x10°  s.33x10%  4.00x10% 2,00x10%
3.Eucalyptus 5°OOx’1O6 5067x104 ,4°33x104 2033x’104
2° Kottoor. -
4,Reserve forest 6.67x10°  7.67x10% 5.67x10% 4,33x10%
. ' S .4
3.Barren land 5067x106 5.,67x10" 4,OOX1O4 _4033x104
6.Eucalyptus 5.33x10°  6.00x10% 4,33x10% 4,00x10%
. "539Nileswarf )
| feCultivated =5 60x10%  2.00x10% 2.,00x10% 2,33x10%
8.Barren land  1,33x10°  1,67x10% 1,33x10% 2,00x10%
9.Acacia 1.67x10° - 1,67x10% 1,67x10% 3.33x10%
4, Kazhakkoocttam
10, Gultivated 3.,00x10°  3,33x10% 2,33x10% 2,67x10%
g .
11, Barrenland  1,33x10°  2,67x10° 1.67x10% 1.67x10%
12, Eucalyptus . 1.67x10°  2,67x10% 1.33x10% 1.67x10%
13, ncacia 2,33x10°  3.c0x10% 1,67x10% 3.33x10%
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Total microflora population:was .less in‘Barrenland
and monoculture plantations compareq: Lo reserve Iorest or
cultivated land, Total mlcroflora poyulatlon in Wynad reserve
forest was 5,67 x 10 g while it was 4 67 x 106 in barrenland
and 5,00 x 106 in Eucalyptus plantatlon.  In the sandy tracts,
monoculture plantations and barrenland héd les;er population
compared to cultivéted land, Kazhékkoottam<Eucalyptus(1°67 X 106
and Acacia (2,33 x 106) plantations and barrenland (1,33 x 106)
had loss total microflora compared to cultivated land (3.00 x 100

Lowest values were recorded in barrenland

Populationiof Nitrosomonas and Nitrobacter decreased
in'barrenland aﬁdléucalyptus plantation compared to reserve
foreéto Even in gghdy tracts, there was a decrease in the
population of these microorganisms. At Wyhad, population of

%, 5.33 x 10% and 5.67 x 10%g"

Nitrosomonas were 7,33 x 10
in reserve forest, barrenland and Eucalyptus plantation,
The corresponding values for Nitrobacter were 5,67 x 104,

4 5. Inthé sandy tract of Kazhakkoottan

4,00 x 10% and 4.33 x 10
Eucalyptus (2067 X 104) and Acacia (3,00 x 104).Plantations
and barrenland (2,67 x 104) had’lowér population of Nitrosomonas
cdmpéred toicuitivated land(3.33 x 104). The corresponding

values.for Nitrobacter were 1,33 x 104, 1.67 x 10%, 1.67 x 104

and 2.83 x 10%.

Eucalyptus plantations 1n all the locatlons had lesser

1umber of Rhizobium populatlon compared to reserve forest or
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Cultlvated land Populatlon of " thzoblum in Wynad Eucalyptus
plantatlon (2,33 x 10% ) and barren land (2 00 x 10 ) were
less than that in reserve forest (3 OO X 104)° An increase

in the population of Rhizobium was observed .in Acacia planta-
tlons° Population of Rhizobium in Nlleswar Aca01a plantation
was 3,33 x 10 while it was only 2.00 x 0% and 2,33 x 10% in

barrenland and cultivated land respectively,

13. Biomass studies

Tables18 and 19 give the height and dlameter at breast

height (DBH) of hucalyptus tereticornis and Acacia auriculiformis

from different ;oc_:a.tlons° These values are the mean height and

DBH of 50 trees from each plantation.

Seventeen year old Eucalyptus trees in Wynad had a
mean height of 21.69 m and DBH of 54.90 cm, Eucalyptus planta-
tions of Kottoor and Kazhakkoottam were 7 years old, The mean
height and DBH of Eucalyptus in Kottoor were 10.43 m and 40,30 cm
respectively while in the sandfy tract the heigh% and DBH of

trees of the same age were 9.30 m and 22,38 cm respectively,

Height and DBH of Acacia were measured from the sandy
tracts of Nileswar and Kazhakkoottam. Both plantations were
7 years old, Nileswar plantation recorded mean height and
DBH of 5 34 m and 20,00 cm respectlvely while: in Kazhakkoottam

the values were 8.22 m and 25, 03 cm respectlvely°

-
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able 1v. Mean height and diameter .at breast height (DBH)
of Eucalyptus tereticornis from different locations

Wynad ’fﬁ'f~Kottde}j:' Kézﬁakoottam
(17 yrs oxd) - (7 yrs-old) - (-7 yrs old)
Height (m) 121,69 10,43 ¢ 17 9,30 .
DBH (cm) 54,90 40,30 3 22,38

Table 19, Mean height and diameter at breast height (DBH) of
Acacia auriculiformis from different locations

Nileswar . .. Kazhakkoottam
(7 yrs old) - {7 yrs old)
Height (m) 5,34 8,22

DBH (cm) . 20,00 \ 25,03
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14, Manurial value of the Leaves of Eucalyptus and Acacia,

Table 20 gives the manurlal value of theAleaVes of
.Eucalyptus and Acacia, Contents of N, P K Ca, Mg,_Crude
fibre and crude protein were given .in the Table, The nltrogen
content in -the leaves of I:ucalyptus was 1,25 per cent whlle
it was 1.82 per cent in Acacia leaves, Phosphorus content was
almost similar in the leaves of Eucalyptus (0,08) and Acac1a
(0,07). Eucalyptus leaves contain higher content of .potassium
(0,99 per cent) in comparlson to that of Acacia (O 66 per cent),
Calcium content in the leaves of Acacia was very hlgh (1.78
per cent) compared to Eucalyptus leaves (0,59 per cent)
bucalyptus and Acac1a leaves had 0,48 and 0,30 per cent
respectlvely of magneSJ.um° "The crude fibre contents were

21,9 and 25;8 per cent in Eucalyptus and Acacia leaves,

13, Chlorophyll content in the leaves of Ehcalyptus and Acacia,

Table 21 gives the total chlorophyll content chloro-
phyll-a and -b values in the leaves of Eucalyptus and Acacia,
Eucalyptus- recorded total chlorophyll content of - 3 1 mg dm2
while the chlorophyll-a and -b values were 2,0 and O 8 mg dm2
Tespectively, Acacia leaves had total chlorophyll content of
4.5 mg dﬁ2 and chlorophyll=a and —b ‘values were 3 0 and 1.1 mg dm™ -2
mrespectivelyo The ratio of chlorophyll—a to chlorophyll—b

;(alb) in the leaves were 2.5 and 2 7 respectidely for Eucalyptus

and Acac1a leaves
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Table 20, Nutrient contents in the leaves of “Bucalyptiis and Acacia

ES N Ga Mg Fihet  protein
9% % % % % % %

A. Eucalyptus

] 1,26 0,06 0,95 0,50 - 0,51 21.2 7.9
2 1.10 10,08 0,93 - 0,58  .0,47 23.9 6.8
3 1.31 0,10 0,91 0.61 . 0,49 19.6 - 8.2
4 1.28 0,11 1,03 0,59 0,50 22,5 . 8.0
5 1.22 0,05 0,98  0.63 ~ 0,46 21,6 7,6
6 1,26 0,09 0,98 0,57 0.45 23,1 7.9
7 1,26 0.10 0,97 0,59 0,47 22,9 7,9
8 1,26 0,06 1,10 0,62 0.44 21,7 . .3
9 1,32 0,08 1,02 0,61 0,51 20,9 . 8,1
10, 1,22 0,09  0.98 0,60 0.49 21,8 - 7,6
lean - 1,28 0,08 0,99 . 0.59 0.48 21,9 7.8
B. Acacia °

1 1.73° 0,07 0,52 1,38 0.26 26,3 10.8
2 1.78 0,08 0.61 1,96 0,29  27.1 11.1
3 1,81 0,06 0,63 1,56 - 0,26 26,9 11,3
4 1.74 0,06 0.69 1.78 0,28 24,3 10,9
5 176 0,08 0,53 1,76 0,35 - 24,7 . 11.0
6 1.90 10,057 0,71 1,69 0.34  26.1 11,9
7 1.94 0,70  0.62 1,80, 0,36 28.3 12,1
8 1.89 0,07  0.80  2.01 0,29 23,2 11,8
9 1.86 0,08 0,71  1.91 0,28 2578 11,6
0 1.81 0,07 0.73 - 1,93 0,27 24,9  11.3

fean 1.82 0,07  0.66 1,78 0.30 25,8 11,4
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Table 21. Chlorophyll gontent<in the ledvesiof :Eucalyptus

and Acacia

Total

3.0

o Chlorophyll Chlorbp&y%;la  éhldr?phz%i{bf alb
' L mg dm .~ - mg. dm"
mg s '
Eucalyptus
1 3.5 C 2.3 0.9 2.6
2 3.1 2.1 0.8 2,6
3 3.0 1.9 0.9 2.1
4 2,7 1.7 0.6 2.8
5 2,9 2,2 0.6. 3.7
6 3,1 1.9 0.9 2,1
7 3.0, 1.8 0.7 2.6
8 T 3.7 2,5 0.8 3.1
9 2,95 1.6 0,9 1.8
10 3.1 2,1 0.6 3.5
Mean D30k 2,0 0.8 2,5
‘Acacia

1 4,7 3.1 1.2 2.6
2 4,9 3.0 1.4 2,1
3 4.4 2.8 1.1 2,5
4 4,6 3,0 1.3 2,3
5 4,0 2,7 0,9 3,0
6 4,2 2,9 0.8 3.6
7 4,7 3.1 1.2 2,6
8 4.8 3.2 1.7 2.9
9 4,5 3.0 1.2 2.5
10 4.4 3.0 0.9 2.3
Mean 4.5 1;&; 2.7
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DISCUSSION

Since Eucalyptus teretlcornls and Acacia aurlcullformls

are two new introductions under the Natlonal Social Forestry
programme, their impact on 5011 characterlstlcs has not yet been
fully studied. Hence the present study on the impact of Eucalyptus
and Acacia plantations on soil properties in dlfferent pedogenic
environments in Kerala justify the aim of filling the gap in our
knowledge about the 1mpact of these plantatlons on soil characterl—
tics with special reference to Kerala, The objectives of suéh

an 1nvestlgatlon were: attempted to achieve through fleld and:
laboratory studles, the results of which have been presented N

the previous chapter°

1. Morpholoqgy of the pedons

Table 2 present the morphological description of the
soil profiles, Slnce it was intended to have unlformlty 1n
profile descrlptlon and to keep in line with Soil Taxonomy,'
soil harlzons extendlng upto 2 meters were tdken into considera-
tion,

A crltlcal examlnatlon of the profile descriptions -
reveals that in. forested areas, proflles under barren land and
Eucalyptus plantatlon came under the s01l order Alflsols while -
m“mcﬂle under reserve forest came under ‘the. 5011 order ‘Mor1isols,

Fhls ‘was true both in Wynad and Kottoorn Th;s is. due to a lower
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level of organic.matter content botn in;Eucalyntus plantation
and barren land“comoared to-reserve forest (Soll Sufvey Staff,
1987). All the sandy profiles from Nlleswar and Kazhakkoottam
were .included under the soil order Entlsols since they satlsfy
the requirements as suggested by the U,S. Soil Survey Staff
(1987) . |

»The moist colour of the epipedon of Wynad reserve forest
was found to be very dusky red (2,5YR 2.5/2), in Eucalyptus
plantation it was. very dark grey (5 YR 3/1) and in barrenland
it was dafkﬁieddish brown (5YR 3/2)., The moist colours of “the
eoipedon oT?Kottoof reserve forest, barren land and Eucalyptus
plantation were very dark grey (10YR 3/1), dark'bro@nééﬁQiﬁo4/3)
and dark reddish brown (5YR 2, 5/2) . resnectively._ TnevvariatiOn
in colour is attrlbuted to the changes in the contents of: humus
and iron ox1des in profiles of the forested reglonso In sandy )
proflles, monoculture plantations recorded daTk colours compared
to cultlvated or. barrenland which is mainly due to hlgher ‘humus
content in these plantatlonso The subsurface. horlzons of “profile
from forest areas- showed different shades of reddlsh brown. red
and yellOW1sh browno. The difference in the hydratlon of’.iran
compounds has been respon51ble for the variation in. the colour
of these horlzons (Buol et al 1980) Hence, colour notations
can, to a certaln extent serve as a guide 1n Judglng the change

1n 5011 characterlstlcs under monoculture plantatlons of-Eucalv-

ptus~and Acacia,
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With regard to texture, not much varlatlon was
observed among proflles in a locatlon° Almost all the
proflles from forest areas came under the textural class
clay and almostlall the profiles from sandy tracts came

under the textural class sandyloamo

Wlth regard to structure, surface horizons of proflles
from forested areds, in general, had angular b]orPy strucLure
: whlle it was granular in sandy. soils, The percentage of
Macroaggregates*was hrgher in Eucalyptus plantations and-
barrenlands compared to reserve forest, This 1s attrlbuted
‘to the relatlve 1ncrease in sesqulox1de content Wthh act as
‘a blndlng agent(Buol et al, 1980) and increase the Derren+2qe

of macroaggregatesa'

Morphologlcal observation of the pedons reveal that
in Eucalyptus plantatlons roots go as deep as 2 m and more
and 1ts dlstrlbutlon was in such a way that at the surface
there’ was a layer of flne roots and in the mlddle layer Tooits.
were comparatlvely less and ‘then larger roots were preseni at
the bottom of - the proflles° In Acacia plantatlons a dense’ mat
of fine- roots was present at the surface and few, coarsé-roots
are - below°

Slgns of sllght pllnthlsatlon was ev1dent 1n 501ls under

'Eucalyptus plantatlons at Kottoor at a depth of 95 cm below the:‘j

“soil surface,



2, Soil physical characteristics

As eV1dent from ‘Table- 3 and Fig, 1 an 1ncrease in"gravel
Content wa’s observed both in Eucalyptus plantatlon and barren—
landacompared to reserve forest=of~Wynad:and Kottoor. -Even in
1sandy'tracts of Nileswar and Kazhakkoottam gravel content
'lncreased'ln.monoculture plantations compared to cultivated
or'bar}éﬁ landq Increase in gravel content increases induration
_andgit;can¥depress plant growth if it OCCuplesjslgnificant?
vvolume 1n ‘coarse $oils (Raunach 1967; Armson;'1977; Pritchett,

1979)

Anong the soil separates sand silt and clay, the - one
‘Wthh showed varlatlon was percentage of clay Eluviation of
clay was marked in- sorls under Eucalyptus and barrenland than
in reserve forest In these proflles clay- 1ncrease was - to the
tune of 1.2 tlmes in the subsurface horlzon Wthh quallfles
it to be called an argllllc horizon (Buol et al, 1980) Even
in the sandy proflles of Kazhakkoottam, downward movement of:-
clay was more - ‘in soils under monoculture plantatlons of “Elcalve~
tus and Acac1a compared to cultivated or barrenlandso. When sthe.
extent of mechanlcal eluviation and clay migratlon 1ncreases
the process of laterlsatlon also proceeds at ‘a faster rate

This was observed in the laterlte 301ls of Kerala by Varghese

(1981)
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With regard to textural classificatlon, almost all the-
profiles from forested areas were found: to come under clays

whereas the coastal sandy profiles belonged to sandyloams‘

Silt|clay ratio (Van Wambeke, 1962) is considered to:be
both an index of weathering and index of theﬁextent.of laterndsaz
tion, The critical value is considered to be“O°25(Buringh,19707{
1f we analyse L|A values of the profiles from forested areast
we can see that the values were near to the critical value in
Eucalyptus plantatlons while higher values .were recorded in |
soils under reserve forest Barrenlands recorded 1ntermed1ate
values, Thls very low value of 51ltlclay ratlo in soils
under Eucalyptus plantatlon reflects thelr rapld rate of .
ferrallltlsatlon compared to’ barrenlands or Teserve forests:i
Even in sandy tracts, a decrease in the value of srltlclay ratlo
was observed 1n1501ls under these monoculture plantatlons com-f

pared to that of : cultlvated or barren lands

The 51ngle value phy51cal constants of the soils: also
reflect the rate of pedogene51s to a certaln extent,. Of these
bulk den51ty appears to be the 51gn1flcant varlable (Table 4
and Fig, 2) An 1ncrease mn Dulk den51ty was observed both ine
barrenlands and Eucalyptus plantatlons compared to reserve’
.forestso. The low bulk density ot-the. hlghland forests As’
;malnlv attrlbuted to ‘the .higher orXganic matter content:

~%n§?¢§se~1“”bUlk7¢QN5itY:lnwnucaLVDtus;plantatiog~aqqfbarrenw
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land was also dye to this. phenomenon. 1n the sandy tracts
monoculture plantations shdweq1a1dggreé5efin’buik densityi
éompared to culiivated or barrenlaﬁaﬁﬂhignjwas due to thé3 
addition of bréénic matter throughilééf}iifié%:ih:these
plantatidnso In the case of particle denéity;}ﬁbtwmuch‘.
Variation was observed among profiles in g location which

indicates their Similar mineralogy and same course of

pedogenesis,

- in soils under Acacia pPlantation, These'variatiohsféahjalso»bew

Eattributedvf.;to':'}'the':changes in organic métter coﬁtéﬁfo

gates larger than 0,25 mm_as_theﬁbﬁsigifqr?comparisdnﬂas
RIroposed by Tuilin / 1928),, ..;.;'iﬁ',ii.é.lll'-th’e:..'f'om’«fldqé,.i;i'oh*s1-.'- the
E§E¢§ﬁfébé%ofgmaéiOacégggaﬁgg;%nﬁﬁgagéd;iﬁ;solisﬁgnd?rimbnd;

Curture:plantati ons. of :rucalypous and’Acacia ‘ompared “to’reserve
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I0orest or cultivated.land;-rn-Iorested“regions barrenland
also showed higher percentage of macroaggregates compared to
reserve forest ngher amount of macroaggregates in- these
plantations resulted due to the actionof cementlng agents Tike
Fe and Al 011des and clay 1n forest regions and organic matter
in sandy tracts (oharma and Uehara, 1968; Uehara et al, 1972;
De Vleeschauwer et al; 1979)., |

”1th regard to MWD, highest dlameter was observed 1n
Soils under monoculture plantatlons in all the four locatlonsﬂ
In highland forest reglons of Wynad and hottoor barrenland
also had a high MWD compared to- that of reserve forest :ln
the sandy tract, hlghest MWD . was observed in soils. under AcaCla
plantation, The MWD Wthh is a statlstlcal 1ndex ot aqqregates
gives an estimate of the average size of the water-stable aggre-
gates, The probable reason tor the large MWD Ansuils under:
Eucalyptus plantatlon and barren land in forest regions sy ‘thé
higher content of the cementlng agents as. Fe. and AL DdeeS .and
clay in these soils and the hlgher MWD in Acacia- plantatlons An
sandy tract is due to the -presence of organlc matter“as>cement—

ing agent (Yadav and Banergeetyﬂ968;-Greenland,}1979}

Aggregate S$Tapzlity valués: were Similar "in-profiles- from
a locatlon IR tne casedt.. Torest- reglons whlle Aintsanay: Tracts
“of lee3wanvand Kazhakkoottam Acaciar plantatlon shewed: highet:
gggregate staolllty values Thls higher value 'in. Acaecia- nianta
utionais (st dus to tne action of organiec: mattepuas %*Femﬁﬂﬁiﬁg

nagent
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Molsture percentage and water dispersible clay
content in the thirteen soil profiles are given in Table 7.
A perusal of the data reveals that underlmonoculture~planté--
tions of Eucalyptus and Acacia, soil moisture content was
reduced drastieally especially in a forest environment (Fiq;4)
This was true'even in the coastal‘sandy tracts of Nileswar
and Kazhakkoottam. These results indicate the high‘moistune
depleting power of Eucalyptus and Acacia, These results agree
with the previous observations of Karschon and Heth(1967)

Sharma (1984) and Dabral. and Raturi”(1985),

Redectron in the content of water.dispersible~clay is
suggested as an index.of' laterisation (Sivarajasingham- et al,
1962; Buringh, 1970). From Table 7, it can be seen that ii a
forest environment, Eucalyptus‘plahtatioh-and barrenland had
very low percentage of water dlsper51ble clay compared o
reserve forest suggestlng that the process of laterisation
proceeds faster when a forest is deforested and kept either
as barren or plented with Eucalyptus In the sandy tracts
also, a decrease in water. dispersible clay cantent was
observed in menOCULture -plantations of Eucalyptus and. Acacia

compareg:tg_tmqt of.cqlt&vatedhor pbarrenlands,
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3. Soil Chemical characteristics

Chemical.characteéristics form an integral part of
study of soils from the point of-view of ‘nutrition &f plants’
and fertility consideratiohsfbecause they'serve?aé indispensax
ble tools in Jjudging the pedogenic processes that have taken
place from the initial state of. the 5011 ie, parentfmétefiai,
to 1ts present state., Table 8 presents the chemicalﬁcomposi;'
tion of soil samples of different horizons of thirteen.SOij
profiles, The chemical parameters include pH, E.C, C.E,C,
organic carbon, total contents of‘nitrogen,.phosphorus
potassium, calcium, magnesium, iron and alumlnlum expressed

as percentage of soil on ovendry basis,

The pH of variousfhorizonsuof,different profiles
showed an acid reactiono ‘Ihe niean. values of PH . of. the thlrteen
.8011 profiles is 1llu°trated 1n Flg 5. In. general, lowering
of pH was noticed in monoculture plantatlons of Eucalyptus
and Acacia, Barreland also had-a 1ower pH: COmpared-tO'feserve
forest or cultlvated land except at- Wynad where a ‘Higher pH
was noticed 1n soils under barrenland Lowering of pH in mono-
culture plantations can be attributed to the hlgh base removal
by these plantations as. compared to reserve forest or cultiva-
ted land.. ngher pH recorded in’ Wynad barreniand may be due
Tto the lower rate of base removalaand?lowccontent'of organic
matter that undergo decomposition, In the sandv tract,
lowerihg_of pH was more.in:soilszundeﬁ Acacia compared.to

Eucalyptus which is:due»tO'theahiﬁheca1c1um,requirement of
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.Acacia plahtations° These3ob§eryatith'aréﬁiﬁ_cOnsondhCe
with the previous results given. by Yadav et al (1973) dnd

Banerjee et al (1986),

'In the case of electrical conductivity, not much
variation was observed among the profiles in a location,
All the soil profiles from a locétion had more>orrless»
same values inaicating that monoculture plantafiohsyWiil
not cause any marked change in electrical conductivity in

non-saline soils,

With régard to organic carbon,. a 'reduction was
observed in Eucalyptus plantation and- barrenland in. forested
regions. The content of organicﬂcarbon?ih{différént s0il
profiles is illustrated in‘Eigqb;— Théfrelatively,low
organic carbon.values in Eucalyptus‘plantatibntin'theﬁforeéte(
areas showed that oxidation-of'organic-matiér had proceeded
at a faster rate in EdéalybeS piantatioh-thanfihunafural
forest, obviouslyvdue to the exposure to-thé;heat4ot'the‘
baking sun andkother enviibnmental factors. Moreover; since
the erosion hazard-was mihimum and the disturbante +to:the
soil léss,~incprpdnation of organicﬁmatter~intoﬁdeep§r

“layers was moré in haturalifOregt This agrees with . the
earller observatiiviis of Kowal ‘and Tinker (1959) ‘walagopalan
aiid Alexander (1983): Baldcopalan. ang Jose (1986) and’

Banerjee: gt g1 (1986)

inffhe:sahdy tracts, organic. carbon
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content has idbreaéédvin_soilé-ghderfmQHy%ulfgréxplaﬁ£afiQﬁs
which is mainly due to the leaf-fall:from-these trees Nith:
regard to the extent of laterisatignforfblinthisaiibmiga
negative relationshib exists betweenfquanic"métxerfcoﬁteﬁi
and intensity of induration. The fact that deforestation
causes an increase in the rate of ferrallitisation is. @
proof for the need to maintain high organic mattérjrevers

in soils existing‘in pedogenic environmenté condﬁb;yeyxox
laterisation.  The further observation on éoncomiténif"
increase in bulk dénSity with a decrease in the organig

matter content signify théirjnegatiﬁe relationships.,

The capacity of a 5011 To sorb or hold cations and
to exchange them in reVéfsible-reaCtibné‘is a property of
significance to soil fert&lity.andvfor'soil-geﬁéSis and cldss:
fication. From the present study; it.was dbSéfved€%H§f1
C.E.C. values were lowered gfeatlyjiﬁ thé];Urfaﬁe\ngg;ngg
of soil profiles under Eucalyptus piahuqciodfébq SHrranand
compared to reserve forest. An incréaSe'in?G;EgﬁrfWésfiﬁé
result in monoculturé plantatidns.of the.gandy;ifébﬁé&énd;
this increase’'was more in soils under Acacia than,under.
Eucalyptus. ‘Higher C.E.C, nbted.iﬁasoi;S"6fﬁfe5éfvé?foié§%

and monoculture 3skantations in:.sandy tracts i$ ‘definitety

a-eontribytion’ of organit matter. - ThHe variatiomin:CiEC

valied is“more dueito variation, in the-organic matter

$tatds rather thandue to. drtterences in “the aualifdtive

‘andsquantitative nature of ¢ldy. . A reduction iniCLE.C



©140

values in soilsfhnder75gcalyptusywasTbéporteaihvfgélaqﬁbale

and Jose (1986).,

With regard to total nitrogen.content chalyptus
and barrenland recorded lower values as compared to.resérve
forest and an increase was noted in soils under mohpculture
plantations in the sandy fracts (Fig.6). The relative
accumulation of organic matter in a comparativelw'cOOIér
- climate in natural forest explains~their higher-content of -
nitrogen compared to barrenland and’ Eucalyptus -pldfitataon. -
Higher nitrogénAcontent in'the'monOCUlture,plenﬁatidns]of
sandy tract is attributedftoxtheuorganic-matterfaccpmplétio

through leaf fall,

The phosphorus contentfof-soiié'ena its distributisn
in successrve horizons of the profllc had" been suggested as
a means of understandlng the course of pedogene51s in 501ls°
The variation in total phosphorus and: its. content in: different

soil profiles are illustrated in Fig.7

AIhe present study has'shown that monocuituregplénte-
tions of Eucalythé and Acacia from all the four'locations:
had lower total phosphorus content compared to:.reserve forest.'
or- cultlvated land Lowerlhn of ‘total PQObe;ontent?was-obSer-'
vied i barrenlandé'aiso Thie  Gontent of total- vhosohorus in

tha so#l fraceion tbelow 2. mm) is found .0 decreéase as

;pedoqene51s ‘advances:: \varQhese 1981). and the'lowering”of'



- WYNAD R - RESERVE FOREST
* KOTTOOR C - CULTIVATED LAND
m NILESWAR B - BARREN LAND
-KAZHAKKOOTTAM E - EUCALYPTUS

A - ACACIA

Fig 7. Variation in total phosphorus as an index of

pedogenesis in different soil profiles.
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PZOS contents=may-aisolbefdue7toatheﬁhiohér7phbsphOrus
uptake by these plantatlons° Similar reSults wereé obtaiiied

by Yadav et gio (1973) .

The content of bases viz. calcium;;magnesigmzapd
potassium was: lower in soils under monocuiture;piaotatiqnsg
and barrenlands compared to reserve forest or cultivated
land. This chénge was more in the surface horizohsodiln-the
forested areas soils under hucalyptus recorded very: low -
‘values of bases indicating- that the process of weatherlng
proceeds faster under these-plantetlons° The surface s01ls
of the reserve forest contained appreciable,amountﬁof%thesé:
bases probabl§ due to the effect of biocycling. in: a'-forest
vegetation andialso becadsefbfftheir~jdvepility ‘Lower
contents"of b;ses may elso_be doe to higher base*remoug;"
by these plantations, Requirément of céléium by these planta:
tions is very high (Singh, 1984). Decrease in the:content of
bases in Eucalyptus,prantations were'alsovreoortédfby Yadav .

et al (1973) and Banerjee et gl,(1986)

The pattern of distribution of sesduioxides in:the

different profiles are discussed separateiy{

4,.Fertility. status. of’soils

As gvident from: Table 9 ih generél mongculture.
plantatlons iresulted:iA @ cteducition’ in the: fertlllty ‘status

of -soils. In the forested reglons, ‘there was:a decrease}
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.in pH, organic¢-matter-and. catlon excnanae.eapacity, Tétal
contents of nltrogen, phospnorus, potassiuin, calC1um and .
magne31um were also very low, In add;@ion;tc fhesé fafv-
incfease'in the cdntents of iron and aluminitim wére-dkseive

which contribute to a high phosphate fixingicapaéify;

In the sandy tracts eventhough organlc matter and
total nltrogen contents 1ncreased all the above parameters’
showed unfavourable effects on-sq;lffertilifyau;Apart from
the above, other parameteps;afudiédﬁinClude»ayailable

nitrogen, pho'sphorus and potassium ahd base saturation,

With regard to available nltrogen and- phosphorus
the results “indicated that monoculture plantailons ot
~Eucalyptus and Aca01a had lower ‘contents suoaestlng that
they remove hlgher amounts of these: nutrlents and returns
only very little., But in the ‘Case ofTaVailable potassium,
an increase in the content was observed in soils-~under
monoculture plantatlons whlch agrees-with: the prev1ous
observatlon ot -Yaday et al (1973) - This 1nc:ease ify
available potassium- is due - to the addition of this. nutrient

through leaffall,

Parcent base saturatlon is- an . 1mportant crlterlon

i

~'used to study 5011 genesxs and clasaifigatiohﬁBUbljggz“gio

’1980)° Tnlsq;s ap;;mporlantﬁcﬁffegiqn yséd;to;stﬁdy the.



extent to which’exchangeable;haslcﬂcatlonsﬁnaveupeen
removed from the soi. wiu replacedﬁbyQQX@hahge;acidit?.

So this is important in soil class~if;i;@j,c»-q.p;g:g-gs;;aqa fertility:

studies, The present study revealed that m&naaarfufé
plantations of- Eucalyptus and Acacia caused a redurtlon Ane
base saturatlon as compared to reserve forest or cultlvatec
land in all the locations 1nd1cat1ng a reductlon in sorl
fertility° Low base saturatlon under: these monoculture
plantations can be attributed to the. high base ‘removal by
these trees and also to downward movement . of ‘bases like-
calcium, Yadav et al- (1973)'also reported-a downward

movement of calcium in soils‘under Eucalyptus.plantation,

5. Carbon-Nitrogen relationships -

As evident from Table:10'monoculture ‘plantation of
Eucalyptus resulted in a decrease in the conLents of organi
carbon and total nitrogen under a forest env1ronment - But
in sandy tracts, monoculture plantation’s” of Eucalyptus and
Acac1a caused an‘1ncrease in organic. carbon and tota] hltro-
gen contents° In all these locatlons, C|N ratlo 'was  lower
- under monoculture plantatlons of Eucalyptus and Acacia;.
Barrenland also recorded ratlos lower than that . of natural:
forest or cultlvated land The relatlvely “low organlc carbon
:'values in cucal}ﬁtus plantation: under a, forest env1ronment
showed that the'okration of organlc matter had proceeded at
a faster rate in Eucalyptus ‘than “in : natural forest Lower

'content of nltrogen is also related to the organlc carbon



content, Higher contenﬁefof-organicgﬁarbgnjanqgtq@alg

nitrogen in soils under monocuLturegplanieiione;oﬁzguoelyptus
and Acacia in sandy tracts are attributed*td:the.deaffall

from the trees,

Relatively low values of C|N ratio underffﬁeee
monoculture plantations supporfed the faster rate of |
decomposition of organic matter and eubeeqUent washing
away of mineralised form of nitrogend Ineserobservations

are in consonance with those of Balagopalan and Jose.(T986).

6, Distribution of iron and aluminium 1n so1ls

Forms, content.and dlstrlbutlon of iron and alumlnlun
in the proflles are considered as 1mportant criteria“in
studying the extent of laterlsatlon of.501lso.As ev1dent
from Table 11 and Fig.8 Eucalyptus and Aca01a plantatlons
resulted in a relative increase in the - contents of iron and
aluminium compared to that of reserve forest or Cultlvated
land, The sesquioxide contents in 50115 under these planta-
tions were even higher than that of the barrenland Varlatlon :
in the contents of organlc matter, clay and . 1ron'1n"the
surface horizons of the dlfferent profiles are shown in Flg 9.
All these results indicate: an 1ncrease in-the . relatlve
proportlon of >esqu10x1des under monoculture plantatlons of"

'Eucalyptus and “Acacia which in - turn shows that the process

of ferrallltlsatlon proceeds ‘faster under these plantatlons°



RESERVE FOREST

CULTIVATED BARREN [EUCALYPTUS ACACIA
LAND LAND

35“

O
N w
Im |o

N
T

—
o1

10

SESQUIOXIDE

H h
V/YNAD KOTTOOR NILESWAR KAZHAKKOOTTAM

Fig 8. Variation in sesauloxide content iIn different

soil profiles.



30 -

10 -

WYNAD
1 _ RESERVE FOREST
2 - BARREN LAND

3 - EUCALYPTUS
KOTTOOR
- RESERVE FOREST
5 - BARREN LAND
6 - EUCALYPTUS

CLAY

n
5

SOIL PROFILES

Variation

iron

[
6

i
-

NTLESWAR

ORGANIC KATTER

7 - CULTIVATED LAND
8 - BARREN LAND
9 - ACACIA
KAZHAKKOOTTAM
10 - CULTIVATED LAND
11 - BARREN LAND
12 - EUCALYPTUS
13 - ACACIA
IRON
i r I | [
8 9 10 1 12

in the contents of organic matter,

in the surface horizons of the soil

clay and

profiles.

13

12

10

1-8

N !

o NIC)&@ th



Increase in the content 6{giréh*Qiidegaﬁhbws*Eﬁ;ﬁdviﬁﬁémﬁéﬁ

ofvsenility of seilsraéfpreviéyle~Iéﬁdfféafbyvvafghﬁf

Increase in the relative accumh;aﬁien”offsesquiOXi&es:is
due to the leaching of bases and siliea (Buringh, 1970)

which favours the process of ferrallitisation.,

7. Free oxides of iron .in soils

Mc Keague and-Day (1966)'introduced the ratiefeff.
oxalate extractable ireh.(Feo).tejdithionite‘extracrable
 iron (Fed) as a measure?of*reiative‘proportion of aﬁbrpheﬁs
and crystalline iron ox1des ;and - 5uggested thls as an 1ndex
of the degree of agelng or crystalllnlty of free 1ron ox1des
In the present study, content.of~Ee! and-Fed were determlned
1n dlfferent horizoris of the s0il profiles. to assess thei
changes 1n crystalllnlty due to the plantlng of Eucalyptus
and Aca01a in reserve forest or 1n cultivated’ land; ~Table A2
gives the distributionof organlc matter ana. extractable iren

in the soil samples of the différent horlzons°

- The,contents of Fej 1ncreased in soils- under monon»
culture plantations in all ‘the four locatlons compared to
that~ef reserve forest or cultivated land, Barrenland also

.- 0
had values closer,that of the tucalyptus or Acac1a plantations

In the case ofs ?1 £a decreasé in the content was £he result

in.Eyéalyp{ﬁgL,“\f atlon and barrenland ‘compared to reserve

3forest “In “theisandy tracts, sllght increase was noted 1n
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soils_onderfEucalyptus andiAcaciaoﬁWith;regarditéfﬁctiMei
iron ratio (ﬁéétnFed);.ibrallﬁihetfour'locéiiohs}?ﬁ?lOWéﬁ
salue was’recorded'?n-aoElg;gndefﬂEucaLyptu§¢End;Acaciar

as well as in barreniand° Changes in ‘the contenf.:of"Fe  is:
attributed to the changes in organic?ﬁatter contentol.Ihe
1igher values_of-FeolFed in soils under reserve forest or,.
cultivated land indicate their relative enrichmentgqf"
amorphous oxides than crystalline ones., 'Higher Organlcm-‘
natter content reduces the extent of crystalllsatlon o ‘Iron
oxides (Schwertmann, 1966) . rn_reserye forest’ and this
process proceeds faster in EUCAlyptgs_olantation anqxbarrenE;

land because of theirrlowerﬂorganic'matterjcontentq--

8. Changes in soil physical chiaracteristics as.a functioh .

of depth - >

‘When eoil_samples W¢?¢@¢9ll99téd§3t;défihiteqéeﬁth h
interva;s and analysed,gtnefchanges in[Sdi}fb@ﬁéméters”were
similar to that when they were Collected hérizshwise. So
the reasons and explanations qivenfinathefprevioheféeétione
nold:good here also., Majorfpnysical5characterietics'StUdiedf'i
Nere m01sture, gravel, 51ltlclay ratlo, bulk den51ty, water
1old1ng capac1ty, water dlsper51ble clay and aggregate

:tablllty (Table 13)° In the case of m01sture percentage

-lay, monoculture plantatlons of bucalyptus and Acacra had

lower values compared to reserve forest or cultlvatedslandd
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With regard to- gravel and buik den51ty, -an-lncriease . was

the result in Eucalyptus ana Agacia: plantatlons and? aggregate
stability showed not much varlatlon All these results: were

in consonance w1th those obtained in horlzonw1se soil samples -

- collected from different pedons, |

9. Changes in soil chemical characteristics as a function

of depth

As’ ev1dent from Table 14 monoculture plantatlons of
Eucalyptus resulted in a, decrease in pH, organlc carbon |
total nltrogen,.ClN ratlo, catlon exchange capac1ty, ‘base
satur;tlon total phosphorus potasslu;*calcium»andmmagnesium
and an ‘increase’ in total Fe203'and A1203 compared to reserve
~forest, In sandy tracts, the- changes were 51m11ar except
that organic carbon, total nitrogen and.cat;ongeXghange“
capacity‘showed~higher valuestcompared to tultivated-and-
barrenlands° All these changes agree ‘with those obtalned

when the 5011 samples were collected horlzonw1se and analysed

;10 Chanqes _in fertlllty status of s01l as a functlon of

depth

To-assess!the changes brought about by Eucalyptus.ant
Acacia onfthé?fertility status of'soils soil samples were
analysed for! organlc matter, avallable nltrogen, phosphorus‘
and pota551um, b oE. C . and base saturatlon° Contents of

organlc matter avallable nltrogen and phOSphorus ‘decreased

. 5 .
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in soils under" monoculture plantatlons compared to reserve
forest or cultlvated land Inwthe case-of avallable”pota551um,
an increase was noted in 501ls under these plantatlons

compared to reserve forest or cultlvated land. These

results also agreed with those obtained when horizonwise}

samples were collected and analysed,

11, Impact on soil deqradation.

Various parameters, used to assess the impact of
Eucalyptus and Acac1a plantatlons on 5011 deqradatlon
include organic matter, siltlclayﬁratio;-water;dispersible‘“
clay, water holding capacity,‘sesquioxidesfand'Fe |Fed_ré£i5
and the results are summarised in:Table 16, . These dlfferent
parameters have been suggested by dlfferent workers to-
evaluate the extent of soil degradatlon° Results of all
the above parameters showed that deforestatlon and plantlng
with Eucalyptus in a natural forest resulted In & .rapid-.
degradation of the 5011 byAltsveffect on fertility,
ferrallitisation, ageing'and:eitent of crystallinity° Even
in sandy ‘tracts, though organic matter content showed an_'
lncreaselwhen we raise Eucalyptus and Acacia all other
parameters taken to assess the extent of soil degradatlon
:howed unfavourable results, All these observations 1nd1cate
the strong influence of the type and nature of vegetatlon

[ 2
rather than the nature of the parent material in dec1d1ng
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the extent of?soil7degration“andiunderlineZthefsidnificancé
.of conserV1ng the forested hidghlands of our state.-as well:
malntalnlng a.501l>cover andzorqanlczmatter”contentﬁnn the
surface horizons to haintainﬂthe—fertlllty'statushof our

soils,

12, Bioloqical characteristics of soils.

Blologlcal characteristics are very 1mportant to._
assess the fertlllty of surface SOllS and in this regard
total mlcroflora populatlon and nltrlfylng propertles were
analysed in the surface 501ls of the.different: locations
and the results are givenin Table 17.. A. perusal of the data
~shows that a reductionnin'total;microflora occured*by plant;
ing Eucalyptus and Acacia in natural:forest -or cultivated
land, Barrenland also had lower:population of:total micie
flora. Decrease in the number‘ofvtotal.nicroflora is” attrie
buted to the allelopathlc effects of certaln tox1c compound<

present in the leaves of Eucalyptus ‘and Acacia. (Setiadiy

-and Samingan, 3978; Shlva,HVandana:and*Bandyopadhyay, 1985) .

Populatlon of NitrosomonaS"and Nitrobacter also
;decreased in the surface soils of Eucalyptus and Acacia
'monoculture plantatlons of the four locatlons compared to
that of natural forest or cultivated land and the reason for
this is also the allelopathlc effects of certain chemlcals

present lnfthe_leayes of these trees,
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With regard to the ‘populiti¢n of Rhizobium, Eucalyp-
tus plantation had deiétg;iddsﬁimpactfdniiigfnﬁhﬁér compared
to reserve forest or cultivated landy: 'But in‘“Acdcia planta-
tions, an increase in the numbé:;of~Rhizobium was observed

compared to cultivated land and barrenland., Acacia..

auriculiformis is a tree belonging to Leguminosae famlly;
and has got the capacity to fix atmospheric nltrogennlts}
root nodules with the help of Rhizobium (Roughley, 1987)]
Eventhough the population of total microflora decreaséd,

én increase in thejpdpdlatibn,ofaRhizobium was observed

ane to the above :easQn;*;infEUCalyptus,'such'type'of
éssociation is nof}tnafeiand]hénCe’due7to.its,allelopathibf

gffect, .population of Rhiio’bifu'rﬁ'alf,‘so:decr_eased°

So in the case of blologlcal characterlstlcs also,;¢

monoculture plantatlons of Eucalyptus and Acac1a hadvadverse
effects and affect 5011 fertlllty and varlous nutrlent
@ransformatlons in the 5011 Wthh requ1re dlfferent types

of microorganisms.

13. Biomass studies

The height and diameter at breast height (DBH) of
Encalyptus and Acacia from different locafions are given :
1n Table 18 and 19, A perusal of the data shows the rapld
rate of growth of Eucalyptus in forest areas. A seven year
old plantatlon at Kottoor had mean height and DBH of 10 43 m
and 40,30 cm wn;lg a 17eyear old plantation at Wynad had
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mean height ananBH,of-21:69‘5 §ﬁd!54o90fcm;ﬁéébectiVely
which indicates its rapid growth-and it will be at. the
expense of the ﬁétdral fertility of soil “in our:forested
areas, In the case of Acacia also, data show its rapid
rate of growth in sandy areas of NileéWar and Kazhakkoottam
which is én indication of its capécity to survive in any

adverse climatic -and soil conditions.

14, Manurial value of leaves of Eucalyptus .and Acacia,. .

, The contents df'hitfggen, phosphorus,“potassium;

calciuﬁ, magnesium,.crﬁdérfibfe and crude protein in the
- leaves of Eucalyptuéjdnd~Acaciéfqre‘given in Table 20,
Nitrogen content in the leaves of ACAEianas found to be
higher than that in Eucalyp§u§;$iﬁce it is”a-leguminoug h
. tree, Both Eucalyptus and.A&éci§ iéavés-hadfhigh conﬁg@tf
of potassium which may be'fégpahsible fbf.th§~in¢réé3é:in
- available potassium contedtfih“§§il5-by i£$ addiiibhftﬁrough
'_figaflittero Calcium conteﬁf-in-Acaqia leavésﬁwaé"more:than'
_‘that in Eucalybtus and fh§£ méy-bé.one_of;the reésohs for
o the lower pH recorded in soils under Acacia plantations

: 5ecause of its heavy removal from soil., Crude fibre content

~in the leaves of Eucalyptus and Acacia is vgry high and
hence the rate of decomposition.i; found to be very low,
The higheréc:gde‘fibre-éontent and the resultant low
digestibility,iﬁ“thé rumen'may4be cited as one of the ;

reasons for theééfleaves.not being browsed by cattle,
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15, Chlorophyll contént‘in.ihé?léavés-inguga;thus and

~Acacia

Chlorophyll is the green:'pigment present in leaves
responsible for the process ofiéﬁdfas?hthesis and iskthe
most important light absorbing piémeht in the photosystem,

A positive correlation has been reported between phﬁng
synthesis rate, biomass production and the contentﬁdf 
chlorophyll., Table 21 gives the chlorophylllcontent,
chlorophfll-a and =b Qaides,and_the ratio of chlorophyil ajr
in the leaves of Eudal?ﬁfds ahd Acécia; Chlofothil;a-and—t
are the two most impgitaﬁtfchlorothilsfin the photosystem,
In the hypothetical mOdél of}photOSVnthesis unit, the
chlorophyll -a|b value iS ZQQON(ThornBérfandiAlberta, 1977) -
énd’since this ratios for Eucalyptus and Acacia leaves

were nearer to the hypothetical ‘optimum value. we can-attri-
‘_bute it as fhe reason for their higher biomassfpronCtion

and rate of photosynthesis under varied climati¢ conditions,
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3, In highlang- forest /regions-of - Wynad - and Kottoor.
an increase in gravel content-was*notlcedwin~3hfld-nnAor
‘Eucalyptus plantation and barrenland compared to ‘reserve
forest., In sandy tracts of Nileswar-and Kazhakkoottam,
g slight increase in gravel'contentﬁnas~noticed in soils
underAEucalyptus and Acacia° Increase in gravel content
'1ncreases induration which is indicative of soil degrada—‘

tlono'

4, Eluv1at10n of clay was marked in 50115 under

B Eucalyptus and barrenland than in reserve forest. Thls
'Hlncrease 1n clay content in the surface hOIlZOh was to
the tune of 1,2 times’ which. quallfles 1t to be called _
an:argillic horizon, In sandy tracts downward movement
‘uof'clay_was more in soils und.e_r»Euca-l‘yptu-s'and.Acaciao
- These results indicate that'tne-processidf,laterisation

proceeds faster under Eucalyptus and'Acacia;

O - : The structure of the surface horlzons of proflles
from forest areas was angularblocky while it was granular
Aln sandy soils, The macroaggregate content increased in
»501ls underlhucalyptus and Acacia due to changes in

sesquioxide content and organic matter,

_69 _ All the profiles from forest areas came under the
‘textural class clay and almost all proflles from sandy

tracts came under the textural class sandyloam,



SUMMARY “AND“CONCLUSIONS

Eucalyptus tereticornis and Acdcia auriculiformis

are two important exotic treefﬁspECies introduced into our
enyironment through National SocialvForestry Programme,
Eventhough they are found to survive in a wide rangetof
environments in its native habitat, its environmentalu
impact in our fragile ecosystem has not yet been fully
studied, So this study was undertaken to find out the?
impact of these monoculture plantatlons on soil propertles
with spe01al reference to Keralao The' sallent observatlons

from these studles are presented below:

1, ©  Deforestation andfplantingimlth Eucalyths or
keeping it as barren resulted 1n a: depletlon of soil organi
matter as evidenced by proflle morphology and thls caused
a change in soil order under 5011 Taxonomy in whlrh it
1 belonged Under reserve forests of hottoor and Wynad, soils

‘belonged to the order Molllsols_whlle soils under Eucalyptus
- plantation and barrenland camelunder the order Alfisols,

~ In sandy tracts, all the soils belonged to the order Entiso:

2, There was variation in soil colour in Eucalyptus
plantation and barrenland compared to reserve forest due to
changes in the content of humus and iron oxides, In sandy
tracts, monoculture plantations of Eucalyptus and Acacia

recorded darker colour due to addltlon of organic matter,
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(B With regard to moisture content,” tHe Tesults showed
drastic reduction in moistureﬂccnténffinrsoils under Eucalyp-
tus and Acacia. This'showsfthe,hiQherfwater requirement of |
these plantations which is responsible for the'lowering of

water table,

12, ~ -Water dispersible- clay content was determlned.to
assess the extent of laterisation and the results. showed
that Eucalyptus and barrenland had very low values compared
to that of . reserve forest 1n forest areas° In the sandy
tracts, Eucalyptus and ‘Acacia plantatlons recorded lower
values ~compared to cultlvated or.. barrenlands° All “these
show the rapid rate of laterlsatlon under Eucalyptus and

Acac1a plantations,

13, Ardecrease‘in pH'uas'the result inlsoils under
Eucalyptus in forest areas due to high base_renoval from
soils through leaching and plant uptake. In the sandy
tracts, Acacia monocuiture'resulted in a}lowering of pH

due to high calcium removal by these plant'a_tionso

14, With regard to organic carbon and%organic’matter,
Eucalyptus planfation and barrenland recorded lower values
compared to reserve forest at Wynad and Kottoor due to the
faster rate of oxidation of organic natter under Eucalyptus
and in barrenland. In the sandy tracts of Nileswar and
Kazhakkoottam, monoculture plantations of "Eucalyptus and
Acacia recorded higher values due to addition through

leaf fall.
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15, Cétioa}egbhange caﬁggiﬁygvaiues;wer¢¢¢OWered
greatly in the surfacefﬁbrizgqsgpfAs¢il}p;ofiles'uddér
u“Ehcalyptus}and in barrenland.compared to'-reserve forest
due to depletion of brganic‘maftérgzin“séndy tracts,
f.highest,C"oEoC° was recorded in Acacia plantation due to
-Vadditién of organic matter through leaflitter. Eucalyptus

_plantation had a still lower value,

f16, ~: For total nitrogen, Eucaivptus planfation and'.
ﬁbarrenlénd recbrded‘ldwer values as compared to reéefve
‘forest and ‘an increase was noted’in 501ls under Eucalyptus
and Acacia compared to cultlvated -and barrenlands 1n sandy
tracts};fhere appeared a»p951t1ve;relatlonshlp_between the

_content of organic matter and-the'perpentagé;,dffnitrogeno

17, Total contents of.phdsphorus and potassium were
“lower in soils under Eucélthdsiahd Acacia from all the
four locations which is an3indication'of advanced pedogenesis

and higher uptake of tﬁésejnutriénts by these plantations,

18, The cpntents of calcium and magnesium were élso

lower under- plantations of Eucalyptus and Acacia and in
barrelands compared fo reserve forest of cultiﬁated land and
this change was more in surface horizons; This is also an
indication of faster weathering and heavy base removal by

Euqalyptus and Acacia,
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19.  With regard totfié’contents and distribution of

- sesquioxides, Eucalyptus and::Acacia plantations recorded
rélatively higher values compared to.reserve forest or
cultivated land and this shows that ' the process of

ferrallitisation proceeds faster under these plantations,

~

20, With. regard to available nitrogen and phospnorus,
Eucalyptus and Acacia plantations had lower contents
éoﬁpared to reserve fdﬁeét or cultivated land_suggesting
tﬁat they remove higbéf'amOuhts of these nutrients and

returns only very littleg

21, In the case of avaiiable pdtaésium content, an
inCrease was the result in monoculture plantations of
tucalyptus and Acacia due to the addition of this nutrient

through 1eaffall°

22, Persent base saturatlon is ‘an important crlterlon

used to, study soil genesis and classification and 5011
fertility status. The present study concluded that Eucalyp-
tus and Acacia plantations caused a reduction in base satura-
tion as compared to reserve forest or cultivated land in all
the locations ihdicating a-reduction in soil fertility status
and is due fb higher base removal. and downward movement of

bases like calcium.,
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23, With regard to G|N ratio’ _-E-ug'a;'j}_ptus".gnd Acacia
‘plantations and:barrenlandnrecordediléwer<rafios as

. compared to reserve foresi.or5cultl6ated land indicating
that oxidation of’organic’matter?naderoceeded at a faster

rate,

24, | -The ratio of oxalate- extractable iron to dlthlonlte
extractable iron was found to be lower in soils under
-Eucalyptus and Acacia and in barrenland indicating a
‘"relative enrlchment of - ‘crystalline iron ox1des which may

lead to induration.

!

25, When the soil samples were collected depthwise and:
subjected to phy51o-chem1cal analyses the changes brought
about by plantlng Eucalyptus -and Acacia monocultures were

found to be the same as in horizon—wlse samples,

26, Population of tofal<microflora Nitrosomonas and
Nltrobacter were adversely affected by plantlng Eucalyptus-
and Acacia due to its. allelopathic effects° In the case of
the population Rhlzoblum, a decrease was the result~1n
Eucalyptus plantatlon while there was increase in its number

in soils under Acacia plantatlon because of its capacity of

root nodulatlon°

27, Height and diameter at breast helght (DBH) of
hucalyptus and Acacia plantations of dlfferent ages showed
their hlgh‘rate of photosynthesis and blomass productlon

under varled cllmate and soil conditions,



160

28, Eventhodgﬁ*fhe?lééQegfdffEuodlybtUS“édd”Aoacia
:Had good,amounts of different-nutrients, due to the high
~content of crude fibre théif}dlgosﬁiﬁility and decomposition:

-are slower,

}290_; Chlorophyll content and chlorophyll~a and -b values
'showed that the leaves of Eucalyptus and Acacia had an
}1deal ratlo of alb for photosynthe51s and is the reason for

I

'thelr hlgher rate, of photosynthe51s and biomass productlon.

"From‘the foregoiog'discuosion it becomes evident
fthat planting of Eucalyptus and AcaC1a as monoculture has
‘got very deleterious 1mpact on- 5011 characterlstlcso The
extent and severity of - deterloratlon and- degradatlon of
'soil under these plantations are more marked in forested
-highlands of Kerala, Tﬁé results throw light on the imminent
necessify to have a rethlhkﬁhg_about the introduction of
monoculture plantations with these exofic species in the
reserve forest areasol As a compromise, Eucalypfus and
Acacia, being fast growing pulpwood trees,  may be rostricted
for planting in regions of sandy tracts and degraded waste-

lands away from farmlands.,
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' ABSTRACT.,

Eucalyptus tereticornis and ACdCla aUIlCULlLOImlS

are two important exotic tree spe01es introduced into fqur
VenVironment through National Sopigl Fpregtry:Piggﬁamme.'
_Tbesé two.species are saiditg,haVe;mény:qnaiiiié§QWhich
'qualify them for inclusiohyﬁnder*the:sociélﬁfdrééff?f
programmé; These'fgst»gidwing~tree_speoig§fnaye-tngf

unique capability of sUrQiVihgmand"régulatihgstheiri’

growth to prevailing growth factorsu BUT enVironmentalists'=

in india and abroad have qpestioned-uhéﬁféésibilitv of -
bringing fertile lands undéﬁiiﬁeseiexofiélspéciés whi¢h‘_H
they claim to have deletéii§us iﬁpattgonfsbii.propeftiés,
hydrological parameters, biotic aSSOcigtins.andfiongfterm
. socio=-economic consequencesol Howe?erj‘ﬁheée arguments do
not have a sound scientific baSis”due to lack of.suffiéiehf
research data base. So a study wé; undertaken to fihd-oﬁtﬂ
the impact of'these monoculture.plantatidns on:sqil proper-

ties in different pedogenic environments in Kerala.

Soil profiles were takeh'irom'four locations
répresenting different geoclimatic regions of KeralégiThe
.locations were Wynad (Northérn fo:és{ééJﬁighlaﬁé)5iKO£féor"t
(Southern forested.highiand),;Nii§§w§ﬁl(ﬁd?ﬁhérn §dastal)

'ind Kazhakkoottam (®outhern coastal), Altggethér thirteen-



pedons were studied from‘diffefehﬁ'ldcations representing

reserve forest, cultivated land,.pazrrenland, Eucalyptus

plantation and Acacia pleqtéﬁié “Pédonis were described

systematically and subjected to’physicé=chemical analyses
and also for assessingﬁigéﬁexﬁenﬁﬁﬁﬁéfﬁéiﬁiéﬁdf miéfOflorap

Biomass studies and chemical jana

yses of plant samples have

alsobeen undertaken,

From the studies it was revealed thatvmoheeu1fhre
plantatlons of Eucalyptus and Acacia have got deleterlous
impact on soil phy51cal, chemical and biological characterl-
stics. These deleterious effects were<more %n a forest
environment compared to sandy'tracté; iﬁéiéésé in gfaﬁel
content, eluviation of clay, lower silt]clay retio, increase
in bulk density, iower water holding capacity, low moisture
content and low water dispersible clay in soiis under
Eucelyptus in forest areas show that the orocess of
ferrallitisation and soil deg{adation proeeed fasteflunder\
Eucalyptese Chemical composition aiso showed decreese‘in
soil fertility under Eucalyptus. In the sandy.tfécts,:
Eucalyptus and Acacia increased.ﬁhe‘soil organic matter,
total nitrogen and availeble potéssium,:while almost all
other parameters used for the study showed deleterious
effects. Active iron ratio (Fe oxalate| Fe dithionite) was
calculated to assess the extent of ihdu:eéibn andethe

resnlts indicated a relative enrichment of'crvstalline



iron oxides in monoculture:plantations of Eucalyptus
and Acacia which may also lead“torinduration, A decrease
in microbial populatlon was-:alsoiobserved in these planta-

tions except the populatlon -of "Rhizobium-whose anber_”

tree,

The above results indiéatéd that planting.o:
Eucalyptus and Acacia as monoculture has got Verv aele=
terious impact on soil characterlstlcs and fer‘tlllty°
All these throw light on the 1mm1nent nece551ty uo have a
rethinking about the 1ntroductlon of monoculture planta-

tions with these exotic Spe01es_espe01ally in the reserve

forest areas;





