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ABSTRACT

The present study was carried out in search of correlation between the
physico-chemical and biological properties of forest and normal soil. Varia-
tion in physicochemical and biological properties were noticed in forest
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soil accumulated with litter than normal soil (control soil) includes soil pH
(4.6—5.7) WHC (0.63 — 0.36ml/gram of soil), EC (0.18 — 0.072 Mhos/cm,)
Phosphorus (3 — 7kg/h), Potassium (93 — 103) Kg/h in litter and normal
soils respectively. The biological properties such as bacterial and fungal
popul ation was enumerated and expressed interms of CFU/g of soil. Nearly
threefold higher bacterial and fungal population was observed in litter soil

than control. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Forestsrepresent approximately 27 percentage of
worldsland area and wood is the main commercial
product from theforest!, Theforest trees/ litter help
improving soil fertility through biologica nitrogenfixa:
tion, phosphorus sol ubilization and decomposition of
organic matter intheir rhizosphereand nonrhizosphere
zone. These processes play animportant rolein plant
nutrition and maintaining soil fertility?. Theforest eco-
system contributesalot of organic matter tothesoil in
theform of |eaves, twigs, branches, reproductive parts,
fruitsetc., which after decompositionresultsinthefor-
mation of organic matter and releaseof nutrients. Plant
residues added to the soil are transformed into Co,,
microbid materid and relatively stablehumus compo-
nents®. Decomposition of lef litter includesleaching,
breakup by soil fauna, and transformation of organic

matter by microorganismsand transfer of organicand
mineral compounds. Microorganismsin soil influence
on cycling of inorganic and organic material sthrough
theecologica nichesof decomposersand affect on plant
growth and soil fertility!. Decomposition of plant resi-
duesisinfluenced by substrate quality, decomposer
community and environmental factors>". Plant vegeta-
tion playsanimportant rolein soil formation®. Thefer-
tility of soil improvesunder thetree cover which checks
soil erosion, adds soil organic matter, available nutri-
entsand replenishesthe nutrientsthrough effectivere-
cyding mechanismg?¥. Plant tissuesarethemain sources
of organic matter which influences physicochemica
characteristicsof soil suchaspH, WHC, textureand
nutrient availability!®. Physico- chemica characteris-
ticsof forest soilsvary in spaceand timedueto varia-
tionsintopography, climate, physica weethering, pro-
cesses, vegetation cover, microbid activitiesand sev-
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erd other bioticand abiotic variables™. Themainaim
of the present study isto determineinfluence of forest
litter on soil physico-chemicad and microbiologica prop-
erties.

MATERIALSAND METHODS

Collection of soil samples

The Soil sample composited with forest litter/tree
wastes was collected from Nallamala Forest area of
Kurnool DtA.P. India. Thesoil samplecollected from
adjacent site served as control. It was air dried and
mixed thoroughly to increase homogeneity and shifted
to <2mm. sSevesfor determination of soil texture.

Analytical methodsfor physico-chemical charac-
terization of soil samples

Thetextureof soil samplessuchassand, silt, clay
contentswereanayzed withtheuseof different szesof
sievesby following method*2. Cent percent water hold-
ing capacity of soil samples were measured by the
method™. Soil pH wasmeasuredin ELICO digita pH
meter with Calomel glasselectrode assembly. El ectri-
ca conductivity of soil samplesweredetermined by the
conductivity bridge quantified by themethod™. Soluble
phosphorusand potass um contents were determined
by the Standard method*.

Enumeration of microflorain forest and normal
soils
Enumeration of bacteria

Thebacteria populations present in the collected
soilswereenumerated by seria dilution method. For
thismethod onegram of soil wastransferred to 10ml of
distilled water intest tubesand dilutionswere made up
t0 10°.0.1ml of soil suspensionwas spread ontothe
sterilized medium by using spread plate method. The
bacterial population was grown on nutrient agar me-
diumwithfollowing composition. (¢/1). Peptone—5.0,
NaCl — 5.0, Yeast extract — 30, Agar — 20. The pH of
themedium was adjusted to 7.0 and autoclaved. After
sterilization of medium, 20ml of sterile mediumwas
transferred to sterile Petri platesand alowed for solidi-
fication. After solidification of themedium 0.1 ml of soil
suspension was spreaded with the hel p of spreader and
incubated at 37°C. After theincubation of petriplates
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the bacteria colonies formed on the medium was
counted by Quebec colony counter.

Enumeration of fungi

Thefunga populations present inthe soil wereenu-
merated by serid dilution technique. For thismethod one
gramof soil wastransferredto 10ml of distilledwater in
test tubes. Dilutionsweremadeup to 10°and 0.1ml of
soil suspension was spreaded onto the sterilized me-
dium by using spread plate method. Thefungd popula
tion was cultivated on Czapek-Dox agar mediumwith
following composition (g/l); sucrose—30, NaNo,—2,
K,HPO, 1,MgSO,-0.05,KC1-0.5, FeSO,—-0.01,
Agar - 20. P of themediumwas adjusted to 5.6. After
preparation of medium 20ml of serilemediumwastrans
ferredtoerilepetri plateand dlowed for solidification.
After solidification of themedium 0.1 ml of soil suspen-
sion was spreaded by the help of spreader and incu-
bated at 37°C for 7days. After the incubation of petri
platesthefungal coloniesformed onthe mediumwas
counted by Quebec colony counter.

RESULTSAND DISCUSSIONS

Physico-chemical properties of forest litter and
normal soils

Soil fertility mediated by microorganismsisdepen-
dent on maintenanceof physico-chemica propertiesin
soil. Therefore the soil samples were analyzed for
physico-chemica characteristicsand resultswererep-
resented inTABLE 1. Analysisof soil samplesreveded
that forest litter soil (test) underwent changesinal the
measured parametersin comparison to control. Soil
composed with forest litter exhibited texture different
fromthat of corresponding control. Soil textureinterms
of percentage of sand, silt and clay were 80.2, 12.6
and 7.2inthetest; 86. 9.3 and 4.3 in control soil was
observed and shown (TABLE 1). The above results
indicated that test sample had lower sand and higher
sit and clay content in comparisontothe control. The
results of the present study seemsto bein agreement
with an earlier study, Shishir and Jaysahi*Yl. asper his
reportstheforest soils of Shorearobustaand mixed
Shorearobustaexhibited sandy |loam texture. The pine
and oak oriented forest soilswerefound tobeloamy
sandintextureé®®. Soil pH isone of themost indicative
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measurements of soil becauseit isanimportant factor
for thesurviva of microorganismg*”. Theeffect of soil
pH isprofound on solubility of mineralsand nutrients.
Most minerasand nutrientsaremoresolubleinacidic
soilsthaninneutral or dightly akaline soils*. Inthe
present study, the pH of litter sasmplewasdecreased to
4.6from 5.7. Thischangein pH may bedueto thedepo-
gtion of plant resduesinthesoil. Similar reportswere
made by Oseni et al.,* that pH of the natural forest
soil was acidic, as acidity was observed to increase
withincreaseinsoil depth. The pH of soil ranged about
4.03to4.24inPinusdensfloraforest soilsand 4.38to
4.65 in Quercus mongolicaforest soilg?%. Similarly,
Zendeet al.,?! reported that discharge of cane sugar
residuesfrom sugarcaneindustry reduced the soil pH.
For instance an acidic pH of 5.25and 5.35 was re-
corded in oak and pine oriented forestg*¢l. Water hold-
ing capacity (WHC) and e ectrical conductivity (EC)
of 0.63 ml/gand 0.33 p Mhos/Cm was recorded in test
soil whereas0.18 ml/gand 0.072 uMhos/Cm was re-
cordedincontrol. Smilar reportsweremade Naras mha
et al,? and Nagargju et al,?¥.Discharge of effluents
from cotton ginning mill dairy millsimproved the soil
water holding capacity and € ectricd conductivity. The
Water holding capacity of the soil under different tree
cover was significantly superior to openfield?!. This
improvement in EC and WHC in thetest soil may be
dueto thelong term deposition of organic manurein
theform of plant residues. Phosphorousand potassium
content inthetest soil is7 kg/h and 109 kg/h asagainst
control 3kg/h and 93 kg/h respectively (TAVLE-1).
Similarly higher level sof tota organic carbon, tota ni-
trogen and sol uble phosphorouswerefoundin organic
s0il9%521,, Theledf litter of Alder and Khasimandarin
with high concentration of N, Pand K enhanced fertil-
ity by adding high quality of litter to the soil system!®.
High content of available phosphorous (11.2 mg/kg)
was observed in pineoriented than oak oriented forest
areas (6.3 mg/kg),. Concentrationsof C, N and potas-
sumincreased significantly with increasing gpplication
rates of organic amendments?8. Amendment of sew-
agedudgetothesoil improvedtotal N and P contents?.

Microbiological properties

Microorganismsarewidely distributed in different
typesof environmentslike soil, water and air. In soil
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these organismsplay animportant rolein maintaining
soil fertility by recycling of nutrientsthrough their bio-
chemical processes. Amendment of sewagedudge (lit-
ter) tothesoil generally raisesmicrobid activity by in-
creasing thesoil organic matter. Because of importance
of soil microbial biomassin break down of organic
matter in soil and decompositionin soil by proteolytic
fungi and bacteria, microfloraof both soil sampleswere
enumerated and listed in TABLE 2. Higher bacterial
and fungal populationswere observed inthetest soil
than thecontrol (TABLE 2). Thefungal populations
wererdatively higher inlitter decomposed soil by nearly
two foldsthan in control soil. For instancethefungd
populationin thetest soil was 10x10* CFU/g of soil
where as 3x10* CFU/g of soil in control (TABLE 2).
Twofoldshigher bacteria populationwith 354x10* CFU/
gintest soil wasrecorded thanin control soil with 126x10¢
CFU/g. Increasein sizeof fungd and bacterial popula
tion observedinthelitter soil may beattributed to depo-
sition of organic manure(mostly lignocd lulosicwastes)
andlower pH favorablefor funga organisms. Thesefind-
ings corroborate with observation of Oseni et al.,1*9.
The natural forest at 0-10 Cm depth has the greatest
number of both fungi and bacteria count. Similarly,
Narasimhaet al.,”?. and Nagarg et al., . reported
that organic waste released from agro based industries
improved themicrobia populations. Higher microbia
activity™! .and microbial biomasg® 34 .werefoundin
organicoils. Thehigher microbid activitiesinrhizogphere
soil inoak oriented forest soil might beduetoincreased

TABLE 1: Physico-chemical characteristicsof forest and
normal soils

Properties Forest sail Normal soil
Color Reddish brown  Light grey
Odor Light pungent Normal
pH 4.6 5.7
mﬁgo'?i?;;‘g Capacity 0.63 0.36
Electrical conductivit
(1 Mhogem) y 0.18 0.072
Texture
Sand (%) 80.2 86.4
Silt (%) 12.6 9.3
Clay (%) 7.2 4.3
Phosphorous (kg/h) 7 3
Potassium (kg/h) 109 93
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TABLE 2: Microbial populations* in forest and nor mal soils

Par ameter Forest soil Nor mal soil
Bacteria 354 x 10* 126 x 10*
Fungi 10 x 10* 3x 10*

*Microbial populations measured in terms of colony forming
units (CFU/g soil)

supply of carbon and nutrientsfrom dead root cellsand
rhizodeposition®>* and |lessforest floor removal 4.

CONCLUSIONS

Thepresent study dearly indicatesthat the soil com-
posed with forest litter dtersthephysico-chemica prop-
ertiesand improved the soil microbiological properties
including bacterial and fungal populations. Soil
microorganisand enzymes are sensitiveindicatorsfor
soil fertility. Theforest litter could beuseful forimprove-
ment of soil fertility.
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