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Abstract – In this examination, the effect of trimming frameworks on physicochemical properties of soil 
and microbial biomass was assessed. Soil was gathered from four developed fields (cropland, crop + 
single tree species, crop + different tree species and homegardens) and one crude (horticulturally 
disposed of) field and broke down. The result of the current investigation demonstrated that developed 
land wasted about 14% C and 5% N in 8 years of development to the close by crude land. Soil microbial 
biomass of developed land with different tree species (C + mT) was more noteworthy than different 
frameworks and showed a considerable occasional variety. The microbial biomass carbon (Cmic) 
grouped from 166 to 266 μg g–1 and microbial biomass nitrogen (Nmic) from 11 to 41 μg g–1. Cmic 
contributed 1.25–1.90% of soil C and Nmic 0.83–3.77% of soil N. Among developed land, greatest Cmic 
and Nmic were accounted for in C + mT framework which recommended that tree estate in developed 
land has critical constructive outcomes on microbial biomass and other soil properties by moving 
natural soil properties under the comparative ecological conditions. 
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INTRODUCTION 

The dirt microbial biomass includes all dirt creatures 
with a volume of not exactly about 5×103 µm 3 , 
other than living plant tissues and can subsequently, 
be considered as the living piece of soil natural 
matter (Brookes, 2001). Jenkinson, (1977) portrayed 
it as "the opening of the needle through which every 
one of the natural materials should pass". The dirt 
microbial biomass goes about as the change 
specialist of the natural matter in soil and convert 
natural compound to straightforward inorganic 
mixtures including water, carbon dioxide, nitrate, 
phosphorus and sulfate that plants can utilize once 
more. Thusly, the biomass is both a source and sink 
of the supplements (Carbon, Nitrogen, Phosphorus 
and Sulfur and so forth) contained in the natural 
matter. The limit of microorganisms to act both as a 
sink and a wellspring of supplement assets is 
especially applicable for plant sustenance since the 
majority of the yearly N and P necessities of land 
plants are provided from the decay of natural matter 
in the dirt (Singh et al., 1989; Bargali et al., 2015). It 
is the focal point of most of natural movement in soil 
and contains around 2-3% of complete natural 
carbon and can be considered as a labile pool of 
fundamental plant supplements like N, P and S, 
which are held in a structure to a great extent 
shielded from misfortune because of filtering or 
obsession. Microbial biomass is the dynamic part of 
soil natural matter, which incorporate microscopic 

organisms, actinomycetes, parasites, green 
growth, protozoa and other miniature fauna and 
addresses a significant labile pool of supplements 
in the dirt (Henrot and Robertson, 1994). In 
timberland, soil microorganisms are the main thrust 
for supplement supply to plants (Salamanca et al., 
2002) and impact numerous biological system 
measures identified with the upkeep of soil 
fruitfulness (Yao et al., 2000) and the guideline of 
biogeochemical cycles (Cleveland and Liptzin, 
2007; Schimel and Schaeffer, 2012). Also, the 
measure of soil microbial biomass carbon assumes 
a significant part in driving the harmony between 
the arrival of soil carbon (breath) and its 
sequestration in soil natural matter in earthly 
biological systems (Miltner et al., 2012; Lange et 
al., 2015). In this way, factors that adjust the 
measure of soil microbial biomass are probably 
going to change carbon elements in soil (Bardgett 
et al., 2008; Srivastava et al., 2015). 

Microbial exercises related with the mineralization 
of significant supplements assume vital parts in the 
biogeochemical cycling of carbon (C), nitrogen (N), 
and phosphorus (P) (Schoenholtz et al., 2000). Soil 
microorganisms not just partake in the cycling 
interaction of soil components (for example C and 
N) and soil mineralization, yet in addition assume a 
significant part in the deterioration and change of 
natural matter just as the transformation and supply 
of supplements (Zhang, 2014). Soil microbial 
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biomass assume a significant part of main thrust in 
soil cycles like N mineralization and acts touchy bio-
pointer to on-going environmental change 
(Schindlbacher et al., 2011). When all is said in 
done, temperature is one of the fundamental 
variables restricting microbial movement in any case; 
investigations of soil microbial biomass and its 
reaction to environmental change have delivered 
conflicting outcomes. Numerous investigations saw 
that environment warming brought about an 
increment in soil microbial biomass (Zogg et al., 
1997) yet others detailed that dirt microbial biomass 
diminished with expanding temperature (Allison et 
al., 2008). Besides a few examinations revealed that 
environment warming didn't influence microbial 
biomass (Zhang et al., 2005). Soil microbial biomass 
is a living pool containing 1-5% of the dirt natural 
matter (Jenkinson and Ladd, 1981; Sparling, 1992), 
barring root, meso and full scale fauna. 

Being a moderately labile part of soil natural matter 
(Jenkinson, 1976; Nelson et al., 1979), microbial 
biomass assumes a critical part in the cycling of 
supplements and by and large natural matter 
elements. It makes some turnover memories of not 
exactly a year and can respond rapidly to states of 
supplements, dampness, temperature and the sort 
and measure of soil natural matter. ―Soil microbial 
biomass and local area piece have been 
demonstrated to be delicate pointers of changes in 
supplement types natural organization and 
environmental change Measurable changes in 
microbial biomass would along these lines, reflect 
changes in soil richness, for instance, to changes in 
the all-out pool of soil natural matter Soil supplement 
status and its change are significantly interrelated to 
the measure of microbial biomass present in the dirt. 
Thus, it very well may be utilized as a touchy pointer 
of soil quality in rural terrains and backwoods (Rice 
et al., 1986). Woods vegetation influences the 
microbial cycles of carbon and nitrogen cycles 
because of the distinctions in quality and amount of 
litters, root exudates, and soil properties species 
affects soil ripeness and microbial local area 
organization, which thusly can influence the dirt 
microbial biomass and microbial effectiveness in 
carbon usage (Shrestha et al., 2006; Yang et al., 
2006; Kujur and Patel, 2012). Soil microbial biomass 
and local area arrangement have been demonstrated 
to be touchy markers of changes in supplements 
type (Kirchner et al., 1993; Peacock et al., 2001), 
herbal creation (Borga et al., 1994) and 
environmental change (Zogg et al., 1997). Climatic 
conditions directly affect microbial networks through 
soil dampness and temperature (Velmourougane et 
al., 2014), however they may likewise have an 
aberrant impact through connections with different 
factors like vegetation, geology and scene (Myers et 
al., 2001; Malchair and Carnol, 2009). Changes in 
microbial biomass Carbon substance in reactions to 
vegetation type are identified with the plant variety, 
the extent of effectively decomposable natural 
mixtures to the dirt, root thickness, microclimate and 
soil structure (Moore et al., 2000). In this way, 

microbial biomass can offer best methodology in 
evaluating the dirt quality in various vegetation types 
(Groffman et al., 2001). Albeit the dirt microbial 
biomass C establishes just 1-3% of the all-out soil C 
and the biomass N upto 5% of complete soil N, these 
are the most labile C and N pools in soils Therefore, 
supplement accessibility and profitability of biological 
system rely upon the size and movement of the 
microbial biomass. The proportion of microbial 
biomass C to microbial biomass N is a pointer of the 
construction and the condition of microbial local area. 
A high microbial biomass C to microbial biomass N 
proportion demonstrates that the microbial biomass 
contains a high extent of parasites, while a low worth 
proposes that microorganisms prevail in the 
microbial populaces (Joergensen et al., 1995). 
Worldly vacillations in microbial biomass esteems 
have been accounted for because of variety in soil 
dampness, temperature and accessible substrate 
(Kaiser et al., 1995; Chang and Juma, 1996)‖. The 
microbial biomass associated with the decay of 
natural materials and hence, helps in the cycling 
of supplements and soil. It is additionally as often 
as possible utilized as an early pointer of 
changes in substance and actual properties of 
soil, coming about because of soil the executives 
and natural anxieties in forests and horticultural 
environments (Jordan et al., 1995; Wakeel et al., 
2005). 

Soil microbiological movement is by and large 
viewed as an early and delicate marker of soil 
contamination (Brookes, 1995) on the thought 
that dirt organisms, being habitants and uniformly 
appropriated in soil, react rapidly to distressing 
variables. Soil microorganisms, in their part in 
natural matter deterioration, have the capacity to 
both mineralize and immobilize supplements 
(Singh et al., 1989) in this way affecting soil 
supplement accessibility and plant development 
(Lambers et al., 1998). Spatial and transient 
changes in soil microbial biomass may decide 
the examples of accessibility of restricting 
supplements such nitrogen (N) and phosphorus 
(P), along these lines having significant effect on 
plant networks and biological system working 
(Gallardo and Schlesinger, 1994; Ettema and 
Wardle, 2002; Sardans et al., 2005; Van der 
Putten et al., 2009). Spatial and transient 
varieties of soil microbial biomass and action are 
identified with various biotic and abiotic factors 
that adjust the temperature, dampness conditions 
and substrate quality and accessibility. For 
example, vegetation arrangement and 
construction control the spatial dispersion, quality 
and amount of supplements inputs through litter 
and root exudates. 

OBJECTIVE 

1. To determine the microbial biomass C, N 
and P under different vegetation types. 
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2. To determine seasonal and annual variation 

in microbial biomass C, N and P. 

3. To determine the effect of soil characteristics 
on microbial biomass C, N and P. 

REVIEW OF LITERATURE 

A microorganism is a minuscule living being, which 
might be single celled or multi-cell. Microorganisms 
are different and incorporate all bacterial, archaean 
and the vast majority of the protozoan species. This 
gathering additionally contains a few types of 
organisms, green growth and certain creatures, like 
rotifers. Miniature creatures are urgent to supplement 
reusing in biological system as they go about as 
decomposers. As some microorganism can fix 
nitrogen, they are a crucial piece of the nitrogen 
cycle. At present a wide assortment of 
microorganism make Himalayan natural forests an 
intriguing and significant region for concentrate in 
microbial biomass in soil. In this part, an endeavor 
has been made to survey the work done by the 
different analysts on various part of microbial 
biomass networks, their commitment on decay 
interaction and supplement discharge example to the 
dirt in various forests, natural and counterfeit 
environments. 

Vegetation firmly influences soil quality, including soil 
volume, science and surface, which input to 
influence different vegetation attributes, including 
efficiency, structure and floristic sythesis (Singh et 
al., 1984; Brant et al., 2006). Horkar and Totey, 
(2002) expressed that the physico-compound 
properties of soils are affected by vegetation 
differently; it improve the dirt construction, 
penetration rates, water holding limit, pressure driven 
conductivity and air circulation. Soils support the 
timberland and give crude materials to its life by 
reusing fallen leaves, woody garbage, and dead 
creatures (Barreto et al., 2000). Augusto et al., 
(2002), Bargali K et al., (2015) and Bargali et al., 
(2015) depicted, diverse tree species can essentially 
change their effect on soil properties just as on soil 
fruitfulness. Variety in soil properties emphatically 
affected by backwoods vegetation and geography 
accordingly, shifted with variety comparable to 
geographical circulation (Khan and Kamlakar, 2012) 

Physico-chemical properties of soil 

Vegetation emphatically influences soil quality, 
including soil volume, science and surface, which 
input to influence different vegetation attributes, 
including profitability, structure and floristic piece 
(Singh et al., 1984; Brant et al., 2006). Horkar and 
Totey, (2002) expressed that the physico-synthetic 
properties of soils are impacted by vegetation 
differently; it improve the dirt design, penetration 
rates, water holding limit, pressure driven 
conductivity and air circulation. Soils support the 
backwoods and give crude materials to its life by 

reusing fallen leaves, woody flotsam and jetsam, and 
dead creatures (Barreto et al., 2000). Augusto et al., 
(2002), Bargali K et al., (2015) and Bargali et al., 
(2015) portrayed, distinctive tree species can 
essentially change their impact on soil properties just 
as on soil ripeness. Variety in soil properties firmly 
affected by woods vegetation and geography in this 
manner, shifted with variety corresponding to 
topographical appropriation (Khan and Kamlakar, 
2012). The spatial inconstancy of molecule size 
dispersion assumes a significant part in vegetation 
as they influence the dirt surface, quality and soil 
disintegration (Aderonke and Gbadegesin, 2013). 
Ewetola et al., (2010) revealed a connection between 
slant position and soil properties where center slant 
showed the most noteworthy earth content and the 
major pedogenic measures impacted the 
connection between slant position and soil 
properties were mineral enduring disintegration and 
height measures. Soil is a basic unit to the 
biological system, farming maintainability and 
creation since it gives numerous fundamental 
necessities to plant development like water, 
supplements, safe haven, oxygen for roots, 
directed temperature (Jamieson et al., 2002). 
Nature of soil relies upon the huge number of 
physical, compound and biochemical boundaries 
that impact biogeochemical measures and their 
spatial fluctuation (Puglisi et al., 2006). Soil surface 
alludes to the weight extent (relative extent by 
weight level of sand, residue, and earth) of the 
mineral soil isolates for particles under two 
millimeters (mm) as decided from a research 
facility particles-size circulation. 

Soil surface is a significant soil trademark, since it 
decides water admission rates (ingestion), water 
stockpiling in soil, simplicity of plowing the, 
measure of air circulation and influence soil 
fruitfulness. The impacts of the textural properties 
of soils often reflected in the structure and pace of 
vegetation development (Kruedener, 1927). Soil 
dampness is a significant soil character to decide 
the development and organization of the 
vegetation. Soil profundity is a quantitative property 
impacting the measure of assets accessible to 
plants per unit territory. The general thickness of 
soil skylines could likewise be a touchy marker of a 
few soil capacities. The dirt surface is a significant 
factor for water holding limit (WHC). It 
demonstrates how well a specific surface of soil 
holds the water. The dirt surface, shape and size of 
particles in the dirt and its state of being, both of 
surface and profile layers influence vertical filtration 
and capacity of soil to hold water. The distinction in 
the water holding limit may be because of variety in 
dirt and natural carbon substance and 
heterogeneity of parent material (Sathyavathi and 
Reddy, 2004). The volumeweight relationship of 
soil in stove dry conditions is named as mass 
thickness (Gupta and Sharma, 2008). Mass 
thickness and natural matter are contrarily relative, 
and low mass thickness in soil demonstrates event 
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of higher natural matter substance, great granulation, 
high invasion and great air circulation then again 
(Joshi et al., 1991; NRC, 1981). High mass thickness 
prompts compaction of soil, which could be the 
justification negative connection of mass thickness 
with dampness substance and WHC (Pandey and 
Singh, 1982; Bargali et al., 1993 an and b). 

Soil mass thickness fluctuates among soils of various 
surfaces, designs, and natural matter substance, yet 
inside a given soil type, it very well may be utilized to 
screen level of soil compaction and puddling. 
Changes in soil mass thickness influence a large 
group of different properties and cycles that impact 
water and oxygen supply. Nonetheless, a proportion 
of soil strength utilizing a cone penetrometer might 
be the most ideal approach to list the impact of soil 
thickness on root expansion and development 
(Powers et al., 1998). Soil quality understandings 
ought to be made on a volumetric premise utilizing 
mass thickness as a transformation factor (Reganold 
and Palmer, 1995). The mass thickness in all the dirt 
profiles reliably expanded with expanding profundity. 
The investigation of Mulugeta, (2004) uncovered that 
the mass thickness of developed soils was similarly 
higher than timberland soils (Woldeamlak and 
Stroosnijder, 2003; Padalia, 2017). White, (1997) has 
given the scopes of mass thickness for different kind 
of soil from < 1 g/cm3 for high in natural matter, 1.0 
to 1.4 g/cm3 for very much accumulated loamy soils 
and 1.2 to 1.8 g/cm 3 for sands and compacted 
skylines in mud soils. Void proportion is typically 
utilized in corresponding with soil porosity, which is 
characterized as the proportion of the volume of 
voids to the complete volume of the dirt. 

The worth of void proportion relies upon the 
consistency and pressing of the dirt. It is 
straightforwardly influenced by compaction. The 
space in the dirt, involved via air and water is named 
as 'pore space or all out porosity'. The pore space of 
a dirt is generally controlled by the plan of strong 
particles and fluctuated from 30% to 75%. The 
porosity is higher in surface skylines and diminished 
with expansion top to bottom. Expansion in mass 
thickness with profundity lead to bring down porosity 
which could be because of more compaction of 
better particles in more profound skylines that 
diminished porosity (Leelavathi et al., 2009). By and 
large, concentrated development causes soil 
compaction and debasement of soil properties 
including porosity (Ike and Aremu, 1992). A few 
different instances of dynamic soil quality markers 
are sellability (Wosten and Bouma, 1985), filtering 
potential (Petach et al., 1991) and disintegration 
potential (Timlin et al., 1986). Sellability alludes to 
the quantity of useful days in the year; filtering 
potential is a file of a dirt's capacity to hold 
supplements; and disintegration potential is a surely 
known gauge of soil misfortune. Kelting et al., (1999) 
have applied soil quality ideas to recognize the 
impacts of serious backwoods the board rehearses 
on soil efficiency. 

The compound properties of the dirt are the 
significant factor for the development of the plants. It 
incorporated the pH, full scale supplement (soil 
natural matter, carbon stock, nitrogen, phosphorus, 
potassium, calcium, sulfur and so forth), miniature 
supplements (iron, zinc, copper, manganese, boron 
and so on), cation and anion trade and so on Among 
them, the main factor is soil richness, i.e., the 
fundamental supplements accessible in the dirt, for 
the development of plants. The specific assimilation 
of supplement components by various tree species 
and their ability to return them to the dirt achieves 
changes in soil properties (Singh et al., 1986). Soil 
pH is a pointer of the acridity or alkalinity of soil and 
is estimated in pH unit. Lorenz and Lal, (2005) 
revealed that dirt pH increments with expanding soil 
profundity and might be ascribed to the presence of 
low replaceable bases and natural corrosive during 
disintegration of surface natural matter. Soil natural 
carbon (SOC) incorporates both inorganic carbon as 
carbonate minerals, and as soil natural matter 
(Jobbagy, 2000). Soil carbon is a significant 
determinant of soil fruitfulness because of its part 
in keeping up soil physical and compound 
properties (Reeves, 1997). Spatially, 
appropriated appraisals of SOC pools and 
transitions are significant prerequisites for 
understanding the part of soils in the worldwide C 
cycle and for surveying potential biospheric 
reactions to climatic change or variety (Schimel, 
2000). The earthbound biological system, 
particularly plants and the pedosphere can be 
compelling sinks of carbon (Houghton et al., 
1983; Bouwman, 1990; Houghton, 1995). The 
capability of the pedosphere to sequester carbon 
can assume a significant part in the general 
administration of C (Schlesinger, 1990; Paul et 
al., 1997; Lal et al., 1998; Lal and Bruce, 1999; 
Rosenzweig and Hillel, 2000). Soil natural carbon 
is a huge and dynamic pool containing 2 to 
multiple times more than that which exists in the 
climate (Davidson et al., 2000; Anikwe, 2010) as 
CO2 and 2.5 to 3.0 occasions as much as that 
put away in plants in the earthly biological system 
(Houghton et al., 1990; Post et al., 1990). 

Floristic composition 

Biodiversity is fundamental for human 
endurance, financial prosperity and for the 
biological system capacity and strength (Singh, 
2002). It gives a wide range of fundamental 
necessities of people as food, feed, fuel, 
medication, wood, pitches, oil and so forth, 
(Gaur, 1999). It likewise offers different types of 
assistance, for example, it secures wild genetic 
supply, keeps up fruitfulness of soil, decreases 
soil disintegration, expands underground water 
level, helps in pedogenesis, controls floods and 
assumes a vital part in keeping up precipitation 
exercises or typical hydrological cycle. The 
vegetation and soil of a space is a consequence 
of complex cooperation throughout a significant 
stretch of time. Both are autonomous and 
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influenced by one another (Gairola et al., 2012). The 
investigation of plant local area structure is called 
plant humanism or phytosociology and this 
examination is significant for understanding the 
working of local area (Singh and Singh, 2010). 
Species lavishness, species relative plenitude and 
heterogeneity of their spatial and transient 
appropriation in a given territory are the focal subject 
of local area biology The illustrative record of 
Himalayan vegetation is accessible The backwoods 
variety examples and overseeing ecological just as 
anthropogenic factors in the Himalayan subtropical 
district have been concentrated in the past by 
phytosociologists considered the woodland 
vegetation of Askot Wildlife Sauctuary in Kumaun 
Himalayan district and detailed that floristic 
representativeness in all development structures 
(tree, bush and spice) expanded fundamentally with 
elevation. 

Soil biological properties (Soil Microbial 
Biomass) 

Soil microbial biomass (SMB) is characterized as the 
little (0-4%) living part of soil natural matter barring 
full scale fauna and plant roots (Dalal, 1998). It has 
for some time been recommended to be a 
fundamentally more touchy pointer of changing soil 
conditions than the complete soil natural matter 
substance (Jenkinson and Powlson, 1976). Despite 
the fact that SMB establishes a little extent of soil 
natural matter, the creation and action of soil 
microbial networks generally decide biogeochemical 
cycles, turnover cycles of natural matter, and 
richness of soils (Jenkinson and Ladd, 1981). 
Microbial biomass has a short turnover time and is 
profoundly touchy to soil natural conditions and 
unsettling influences, making it helpful file for 
diagnosing early changes in soil C adjustment and 
supplement elements following area use changes 
(Sparling, 1992; Joergensen and Emmerling, 2006). 
Any adjustment of the microbial biomass may 
influence soil natural matter turnover. Soil microbial 
biomass assumes a significant part in supplement 
cycling in an environment. Soil microorganisms are 
the main thrust for supplement supply to plants in 
woodland biological system (Salamanca et al., 
2002). Microbial biomass is a proportion of the 
heaviness of microorganisms in soil, which generally 
comprises of microscopic organisms, parasites and 
different organisms called archaea. Proportions of 
microbial biomass as a rule measure both of carbon 
or nitrogen or phosphorus in soil microorganisms. 
Single estimation of microbial biomass can be hard 
to decipher, however drifts after some time are a 
generally basic method of surveying the impact of 
the board on soil microorganism. The cycling of 
supplements in soils of backwoods environments is, 
to changing degrees, reliant upon the energy supply 
to and through the dirt biota. Soil microbial 
movement has an immediate impact in environment 
solidness and richness (Smith and Papendick, 1993). 
SMB can be utilized as a more valuable boundary for 

evaluating soil quality than all out soil natural matter 
and as an early touchy marker of progress in soil 
natural matter status. The movement of microbial 
biomass is regularly used to portray the 
microbiological status of soil to decide the impacts of 
development (Anderson and Domsch, 1993) and 
field the executives depicted that the microbial 
biomass is associated with the disintegration of 
natural materials and along these lines, the cycling of 
supplements in soils. It is additionally regularly 
utilized as an early marker of changes in physic-
synthetic properties of soil, coming about because of 
soil the board and natural anxieties in the 
environments. Soil microbial biomass is major to 
keeping up soil capacities as it addresses the 
principle soil catalysts that manage the change 
cycles of components in the soils, (Bohme and 
Bohme, 2006). As per soil microbial biomass 
doesn't just assume a vital part in the cycling and 
changing interaction of C, N, P, and so forth, yet 
additionally fills in as the main "stockroom" and 
"source" of these supplement components 
proposing the viable status of soil supplements and 
the difference in organic movement after the dirt is 
influenced by the outer world. Jenkinson and Ladd, 
(1981) revealed that the microbial biomass is a 
helpful marker of soil quality. 

RESEARCH METHODOLOGY 

Study area 

Naturally the Himalayan mountain chain can be 
partitioned into three unique parts, i.e., Western 
Himalaya, Eastern Himalaya and Central Himalaya. 
The Central Himalaya incorporate two divisions for 
example the Kumaun Himalaya and the Garhwal 
Himalaya. ―The Kumaun Himalaya frames the 
northwestern piece of the Central Himalayan locale 
and lies between 28o 44′-30o 49′N scopes and 78o 
45′-85o 5′ E longitudes. This investigation was led 
in the Kumaun Himalayan locale close to Nainital 
town of Uttarakhand State, India (Fig.1). Three 
timberland types viz., Banj-oak (Quercus 
leucotrichophora A. Camus), Chir-pine (Pinus 
roxburghii Sarg.) and Mixed oak-pine woodland 
were chosen somewhere in the range of 1500 and 
2000 m height above mean ocean level (29o 19′-
29o 28′ N and 79o 22′-79o 38′ E longitude). Each 
site (Forest) was additionally isolated into three sub 
locales (Position) i.e., Hill base (HB), Hill slant (HS) 
and Hill top (HT). At each site lasting plots were set 
up‖. 

Description of study sites 

Site 1: Banj-oak (Quercus leucotrichophora A. 
Camus) timberland 

This site was arranged in Kailakhan, around 2 km 
from Nainital town (Table 3.1). The site was 
situated at North-East angle at 2,084 m (6837 ft.) 
above ocean level between 29o 38′ N scope and 
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79o 51′ E longitude. This site displays predominance 
of Banj-oak (Table 3.1 and Photo plate 2 a) 

Site 2: Chir-pine (Pinus roxburghii Sarg.) timberland 

This site was arranged at Mangoli timberland 
panchayat, around 10 km from Nainital town (Table 
3.1). The site was situated at North-East perspective 
at 800-900 m above ocean level between 29o 38′ N 
scope and 79o 46′ E longitude. This site displays 
predominance of Chir-pine (Table 1.1 and Photo 
plate 2 b). 

Site 3: Mixed Oak-pine timberland 

This site was arranged at Pines, around 7 km from 
Nainital town (Table 1.1). This site was situated in 
North-East perspective at 1654 m above ocean level 
in the middle of 29o 39′ N scope and 79o 45′ E 
longitude. This site shows co-predominance of Banj-
oak and Chirpine (Table 1.1 and Photo plate 2 c). 

Table 1.1: Location and characteristics of the 
study sites. 

 

RESULTS 

Physico-chemical properties of soil 

Soil is a key unit to the biological system, 
horticultural maintainability and creation since it gives 
numerous fundamental necessities to plant 
development like water, supplements, port, oxygen 
for roots, directed temperature Soil additionally give 
environment to a great many miniature and large 
scale living beings. The vegetation and soil of a 
space is a consequence of complex association 
throughout a significant stretch of time. Both are 
related and influenced by one another Vegetation 
impacts the properties of soil by specific retention of 
supplements from soil and delivering supplements in 
soil. Minerals which are consumed by the plants from 
soil are at last retuned to soil as litter fall. The 
development of backwoods trees are dictated by 
successful profundity of soil and by the accessibility 
of mineral supplements and soil dampness 
substance. In mountains, woods soil changes 
incredibly relying on the idea of parent rock, 
disposition, incline and viewpoint. Physico-synthetic 
properties of soils are affected by vegetation 
differently, it improves the dirt design, invasion rates, 
water holding limit, pressure driven conductivity and 
air circulation Soil and vegetation display a basic 
relationship, and that dirt gives support (dampness, 
supplement and port) to vegetation to develop 
adequately from one viewpoint and then again, 
vegetation gives defensive cover to soil, stifles soil 

disintegration just as assists with keeping up soil 
supplement through litter amassing and resulting 
deterioration Hence, vegetation and soil are 
interrelated and give corresponding impact on every 
others. Vegetation unequivocally influences soil 
quality, including soil volume, science and surface, 
which criticism to influence different vegetation 
attributes, including efficiency, structure and floristic 
sythesis (Brant et al., 2006). Sound soil empowers 
vegetation to prosper, discharges oxygen, holds 
water and reduces dangerous tempest overflow, 
separate waste materials, ties and separate toxins 
and fills in as the primary course in the bigger natural 
pecking order. 

Effect of forest type on floristic composition 

Vegetation in the mountain territory is influenced by a 
few components of which elevation, viewpoint, 
incline, shelter cover and microclimate are 
overwhelming as they alter systems of dampness 
and openness to sun. Species organization of 
significant timberland sorts of Central Himalaya 
have been portrayed by a few specialists 
(Saxena and Singh, 1982; Tewari and Singh, 
1984, Singh and Singh, 1986, 1987; Bargali et 
al., 2013, 2015; Karki et al., 2017; Mourya et al., 
2018). Across the locales, tree thickness ran 
between 480 ind.ha-1 and 700 ind.ha-1. Singh et 
al., (1994) announced tree thickness going from 
250 to 2070 ind.ha - 1 for various Central 
Himalayan forests. The tree thickness recorded 
in various woods locales are inside the scope of 
420-1640 trees ha-1 revealed by Sexena and 
Singh, (1982) and Bargali et al., (1987) for mild 
forests of Kumaun Himalaya. Kharkwal, (2002) 
announced a tree thickness between 370-1400 
ind.ha-1 for Kumaun Himalayan forests. In the 
current examination, across the heights, tree 
thickness was greatest in Mixed oak-pine (610 
ind.ha-1) timberland and least in Chir-pine woods 
(557 ind.ha-1). Across the situations in each 
timberland type, the tree thickness was greatest 
in Hill base and least in Hill top. 

CONCLUSION 

• The present investigation uncovered that 
across three differentiating Central 
Himalayan woodland types (Banj oak 
backwoods, Chir pine timberland and 
Mixed oak pine woods) with huge 
contrasts in soil qualities, the microbial 
biomass carbon (MBC), nitrogen (MBN) 
and phosphorus (MBP) showed a 
predictable reaction corresponding to 
position and occasional fluctuation, 
which is likewise announced in 
numerous different environments at a 
worldwide scale. 

• Microbial biomass is fundamentally 
influenced by woodland types. Blended 
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oak-pine woods had a higher microbial 
biomass when contrasted with Banj-oak and 
Chir-pine forests. 

• Differences in backwoods design and 
species arrangement between timberland 
types support the noticed reliable impact on 
soil microbial properties, since they are 
identified with the sum, quality and spatial 
and fleeting dispersion of the assets 
accessible to soil microorganisms. 

• Seasonal varieties affected soil microbial 
biomass than woods types demonstrating 
that the supplement immobilization-
mineralization by microbial biomass was 
pretty much stable consistently. 

• Peak upsides of microbial biomass during 
stormy season could be because of more 
prominent supplement maintenance (for 
example immobilization) in soil microbial 
biomass as decay rate and microbial 
exercises were accounted for to be most 
extreme during stormy season. What's more, 
the dirt temperature and dampness were 
good for the microbial development during 
the blustery season. 
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