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1.   Project Report No. 1st/2nd/3rd/Final : Final

2. UGC Reference No.F. : F.No. 43-99/2014 (SR) date 13.02.2016

3. Period of report : from 01.07.2015 to 30.06.2018

4. Title of research Project : Vegetation study of tropical dry deciduous forests in 
relation to soil N- transformations in the lateritic zone of West Bengal  .

5. (a) Name of the Principal Investigator : Dr. Hema Gupta (Joshi)

(b) Department : Department of Botany

(c) University/ College where the work has progressed: Visva-Bharati (a Central University)

6. Effective date of starting of the project : 17.07.2015

7. Grant approved and expenditure incurred during the period of the report:

(a) Total amount approved : Rs.6,93,200/-

(b) Total expenditure : Rs. 6,90,000/-

(c) Report of the work done:

(i) Brief objective of the project: 

The primary aim was to prepare a comprehensive account of community structure,

species distribution and productivity of the differently managed dry deciduous forests

with particular reference to soil N transformation. The specific objectives were:

1. To study vegetation structure, species distribution and productivity in a protected

planted forest and a natural community forest.
2. To quantify the soil physico-chemical properties, nitrifier population size, rates of

N mineralization and nitrification,  and microbial  N immobilization;  and study

their seasonal variations. 



3. To  study  the  relationships  between  nitrifier  population  size,  microbial  N

immobilization  and  rate  of  N-mineralization;  and  also  the  affects  of  other

variables like soil moisture, pH, C: N ratio etc. on these.
4. To study the ultimate effect of microbial N immobilization and N transformation

rates on vegetation structure and productivity of the differently managed forests.

(ii) Work done so far and results achieved and publications, if any, resulting from

the work: Please see Annexure-I for work done.
Summary of the findings (in 500 words):
The work done in this project provides a comparative analysis of two forests under

different  management  regime  -  a  created  protected  area  (Ballavpur  Wildlife

Sanctuary, Birbhum) and an old natural forest  considered sacred among local people

(Garh Jungle, Durgapur) - with reference to soil N-transformation through microbial

population which contribute to the soil fertility and biomass production of the forests.

The whole work was divided into three phases - vegetation analysis, soil physico-

chemical analysis and study of soil N-transformations.
Vegetation analysis  :
21species from 12 families were recorded from Ballavpur while 14 tree species form

12 families were recorded from Garhjungle.  Garhjungle forest  was dominated by

Shorea robusta and Ballavpur by Acacia auriculiformis. However, dipterocarpaceae

got  the  highest  family  importance  value  (FIV)  in  both  the  forests.  Dominance-

diversity curves of both the forests followed log-normal distribution. A reverse J-

shaped  diameter  density  distribution  in  both  the  forests  indicated  young  or

regenerating population of tree species. All the species of tree, shrub and herb layers

had clumped dispersion.
Tree layer was less diverse than shrub or herb layer. Alpha diversity of trees (H′, E,

M, β) was higher in Ballavpur. Beta diversity (βd) was within the reported range of

0.40 to 1.00 in different forests of India. Herb layer had highest similarity between

the two forests. In Ballavpur, 2 tree species occurred only as regeneration and 6 were

without  regeneration,  while  in  Garhjungle  9  tree  species  occurred  only  as

regeneration  and  1  was  without  regeneration.  Success  of  seedling  conversion  to

sapling was low in Ballvpur, while in Garhjungle, the production of seedlings from

trees was low. So presence or absence of natural regeneration may change the future

species composition in both the forests.



Principal Components Analysis classified 4 different communities in Ballavpur and 7

in Garhjungle forest indicating habitat heterogeneity in both the forests. Garhjungle

had slightly lower density, diversity and aboveground biomass than Ballavpur.
Soil analysis:
Soils  in  both  the  forests  were  nutritionally  poor,  sandy with  very  low available

phosphorus. Available N and K were higher in Garhjungle while moisture content

and organic carbon was higher in Ballavpur.
Soil  gradients  meaningfully  explained  species  distribution  patterns  in  Canonical

Correspondence  Analysis.  The  first  two  axes  explained  68  to  70  % variation  in

species composition. Sand, clay, available- N, P, K- were important determinants in

Ballavpur, while organic carbon, EC, available-K and silt in Garhjungle. However,

soil  parameters  did  not  explain  much  variation  in  vegetation  parameters,  except

density, for which 36.8% variation was highly significantly explained by stepwise

multiple regression analysis. 
Soil N-transformations:
The seasonal range of N-mineralization (9.3 – 29.8 µg g-1 mo-1) and nitrification (5.6

– 26.1 µg g-1 mo-1) rates is within the reported seasonal range in other dry deciduous

forests of India. The rates of N-transformations and microbial immobilization varied

significantly under different ecosystems and under different seasons, but interaction

of ecosystem and season did not produce significant variations. However, nitrifier

population counts significantly varied under all the three conditions with maximum

in rainy season.
Soil N-mineralization and nitrification rates were highest in rainy season and lowest

in summer, and reflected a reciprocal relationship with the mineral-N content, but

positively correlated with soil moisture content.  Protected forests of Ballavpur had

higher rates of both N- mineralization and nitrification than Garhjungle. High soil

organic  carbon  and  moisture  content  might  be  responsible  for  this  observation.

Microbial biomass N was higher in Garhjungle.
(iii) Has the progress been according to original plan of work and towards achieving

the objective: 
Yes, the progress has been accordingly to original plan of work.












