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Introduction

In the context of ensuring peoples
participation in the protection and
sustainable exploitation of forests and
sharing of benefits, we come across
frequent claims about the usefulness of
the participatory forest management
systems e.g. particularly, how it helps in
the regeneration of degraded areas, etc.
On the other hand a different school of
thought always refutes such claims. In this
state of affairs, only some logical analysis
can prove any argument in favour of Joint
or Participatory Forest Management (JFM
or PFM). Forest are indicator of well being
of any ecosystem. If JFM is successful in
an area then it should be reflected in good
health of other components of the system
i.e. soil, water, air and wildlife etc. Soil is a
very important component of forest
ecosystem which on one hand provides
growth and sustenance to trees on it and
on the other hand gets enriched by falling
leaves getting decomposed into humus,
improved soil microbial activities under
the cover of trees and root systems, less
erosion by air and water due to protective
effect of forests. Since JFM aims at better
management of forest, hence as its logical
corollary – the soil of those forest under
JFM, should have richer nutrient status
compared to areas not under JFM. The
aim of the present study is to analyze the
nutrient status of soil of area both under

JFM and not under JFM and then compare
the results.

Several advantages due to tree culture
have been documented (Sreemannarayana
et al., 1994). Increase in fertility status of
desert soils has been reported under 10
years old P. cineraria plantations (Agarwal
and Lahiri, 1977). The wide variation in
organic carbon status of soil under different
tree species has also been reported by
Lahiri (1984). The soil enrichment by
woody legumes through gradual
accumulation of mineral elements and
incorporation of these into an enlarged
plant-litter soil nutrient cycle mechanism
was clearly evident in a study, as the trees
contributed substantial amount of
available P

2
O

5
 to soil pool over a period of

time (Vediraj and Rudrappa, 1990).

Objectives

This study attempts to demonstrate
whether the initiatives taken under JFM
practices are ecologically appropriate. In
JFM, there are many different users of
the forest and therefore many objectives.
This means that the same forest must yield
multiple products – both manifest and
latent. Productivity (which is dependent
on nutrient status) of any land is dependent
on management practices adopted on that
land. Here for the forest, the various
activities taken under programme ‘Joint
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Forest Management’ (JFM) have been
evaluated to see their impact on soil
nutrient status, if any.

The objective of present study was to
estimate and compare the effects of Joint
Forest Management on soil fertility status
and thus Null Hypothesis (H

o
) that the

Joint Forest Management does not affect
soil fertility, and the Alternative
Hypotheses (H

1
) Joint Forests

Management affect the soil fertility were
set up.

Material and Methodology

For the present study different pairs
of nearby villages in Hazaribagh and
Ranchi districts were selected namely
Pawra, Banadag, Khairia and Jabra under
JFM practice and their neighbouring
villages Saketanr, Maheshpur, Rukka and
Silwar not under JFM practices. The
reason for selecting the neighbouring
villages in pairs was to nullify the effect of
physical distance between them as this
could have attributed to very different
physico-chemical properties of soils to start
with. Hence the two villages in
neighbourhood, one which is managed
under JFM and other not managed
under JFM were selected for study, in each
pair.

District Village Village
under JFM Not under

JFM

Hazaribagh Pawra Saketanr
Hazaribagh Khairia Rukka
Hazaribagh Jabra Silwar
Ranchi Banadag Maheshpur

Ten samples, well scattered over in
all corners and centre of the selected forest

of each village forest falling under above
two categories were collected. Samples
were taken at the depth of 0-15 cm. Soil
parameters, organic carbon, organic
matter, Total (N), C/N-ratio, K

2
O % and

P
2
O

5 
% were tested and the analytical

reports are recorded in Tables 1 to 4.
Comparative study of each factor was done
by Students ‘t’ test statistics.

Statistical analysis has been shown
in Tables 5 to 8.

The average values of organic carbon,
organic matter, total (N), C/N-ratio, K

2
O%

and P
2
O

5 
% of samples of JFM and Non-

JFM villages Pawra, Khairia, Rukka,
Saketanr, Maheshpur, Banadag, Silwar
and Jabra were analysed in Tables 5 to 8.
The average difference of each soil
Nutrient factor is significant, at 5% level
of significance.

Since the calculated values of ‘t’ exceed
the tabulated value of ‘t’ for each soil
fertility factor of each village, the Null
Hypothesis (H

0
) was rejected and the

alternative hypothesis (H
1
) was accepted.

In other words it can be said that the soil
fertility is positively affected by the Joint
Forest Management activities.

Results and Discussion

The difference among the average of
soil parameter i.e. organic carbon, organic
matter (N), C/N – ratio, K

2
O % and P

2
O

5 
%

under Joint Forest management village
Pawra are respectively (0.375, 0.65, 0.09,
4.28, 0.22, 0.10) and for area managed
under Non-Joint Forest Management
practice (0.16, 0.30, 0.06, 2.11, 0.18, 0.08)
of village Saketanr, District-Hazaribagh
are significant at 5% level of significance.
Similarly the difference amount the
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Table 1

Characteristics of soils at Pawra Villge under JFM and at Saketanr (not under JFM)

Sl. Organic Organic Total ‘N’ C/N ratio K
2
O% P

2
O

5
%

No. Carbon Matter

JFM Non- JFM Non- JFM Non- JFM Non- JFM Non- JFM Non-
JFM JFM JFM JFM JFM JFM

1 0.19 0.16 0.34 0.30 0.09 0.09 2.41 1.80 0.21 0.18 0.11 0.08

2 0.45 0.21 0.79 0.36 0.09 0.07 5.18 3.00 0.23 0.17 0.08 0.07

3 0.38 0.14 0.66 0.24 0.10 0.07 3.90 1.80 0.24 0.17 0.09 0.08

4 0.33 0.01 0.57 0.21 0.09 0.07 3.80 0.17 0.22 0.18 0.08 0.07

5 0.33 0.07 0.57 0.12 0.09 0.07 3.50 0.97 0.24 0.18 0.11 0.08

6 0.31 0.22 0.54 0.38 0.07 0.06 4.20 3.30 0.24 0.18 0.09 0.08

7 0.35 0.13 0.60 0.23 0.09 0.08 3.70 1.60 0.24 0.18 0.11 0.09

8 0.42 0.19 0.72 0.33 0.08 0.07 5.30 2.50 0.24 0.16 0.10 0.06

9 0.45 0.25 0.77 0.42 0.09 0.08 4.90 2.90 0.17 0.19 0.10 0.09

10 0.54 0.24 0.93 0.41 0.09 0.08 6.20 3.10 0.21 0.19 0.10 0.07

Total 3.75 1.62 6.49 3.00 0.88 0.64 42.79 21.14 2.24 1.78 0.97 0.77

Mean 0.38 0.16 0.65 0.30 0.09 0.06 4.28 2.11 0.22 0.18 0.10 0.08

Table 2

Characteristics of soils at Khairia Villge under JFM and at Rukka (not under JFM)

Sl. Organic Organic Total ‘N’ C/N ratio K
2
O% P

2
O

5
%

No. Carbon Matter

JFM Non- JFM Non- JFM Non- JFM Non- JFM Non- JFM Non-

JFM JFM JFM JFM JFM JFM

1 0.90 0.27 1.53 0.46 0.07 0.04 12.80 7.14 0.10 0.09 0.29 0.17

2 0.39 0.16 0.67 0.27 0.08 0.04 5.06 3.84 0.11 0.07 0.26 0.17

3 0.82 0.30 1.41 0.52 0.07 0.04 11.60 9.60 0.12 0.08 0.23 0.17

4 0.38 0.30 0.66 0.52 0.06 0.06 6.09 5.10 0.10 0.09 0.27 0.18

5 0.56 0.18 0.97 0.31 0.08 0.05 7.32 5.60 0.11 0.09 0.27 0.17

6 0.39 0.54 0.67 0.23 0.08 0.05 5.06 1.50 0.11 0.08 0.27 0.15

7 0.44 0.40 0.76 0.76 0.07 0.04 6.60 2.90 0.11 0.07 0.25 0.17

8 0.71 0.10 1.23 0.16 0.07 0.03 9.62 1.10 0.11 0.08 0.25 0.15

9 0.97 0.25 1.67 0.42 0.08 0.02 12.85 1.30 0.14 0.07 0.25 0.17

10 0.94 0.24 1.62 0.41 0.07 0.03 14.31 7.60 0.12 0.06 0.25 0.15

Total 6.50 2.74 11.19 4.26 0.67 0.40 91.37 45.68 1.13 0.78 2.59 1.65

Mean 0.65 0.27 1.12 0.43 0.07 0.04 9.14 4.57 0.11 0.08 0.26 0.17
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Table 3

Characteristics of soils at Banadag Villge under JFM and at Maheshpur (not under JFM)

Sl. Organic Organic Total ‘N’ C/N ratio K
2
O% P

2
O

5
%

No. Carbon Matter

JFM Non- JFM Non- JFM Non- JFM Non- JFM Non- JFM Non-
JFM JFM JFM JFM JFM JFM

1 0.16 0.64 0.28 1.10 0.08 0.10 1.5 6.3 0.09 0.19 0.19 0.24

2 0.21 0.64 0.36 1.10 0.08 0.10 2.8 6.4 0.06 0.19 0.19 0.21

3 0.14 0.66 0.24 1.14 0.08 0.07 1.8 8.8 0.08 0.17 0.16 0.20

4 0.07 0.69 0.12 1.19 0.07 0.09 13.7 7.9 0.07 0.18 0.18 0.21

5 0.01 0.68 0.21 1.14 0.08 0.09 1.5 7.0 0.06 0.16 0.18 0.22

6 0.35 0.68 0.60 1.17 0.04 0.09 14.9 7.8 0.08 0.18 0.18 0.20

7 0.22 0.68 0.38 1.18 0.03 0.10 6.3 7.0 0.07 0.15 0.18 0.21

8 0.13 0.68 0.23 1.18 0.06 0.09 2.3 7.2 0.07 0.15 0.17 0.20

9 0.05 0.68 0.08 1.18 0.04 0.07 1.2 9.2 0.10 0.21 0.18 0.20

10 0.19 0.65 0.33 1.13 0.04 0.09 5.0 7.0 0.05 0.17 0.12 0.17

Total 1.53 6.68 2.83 11.51 0.60 0.89 41.0 74.6 0.73 1.60 0.73 2.12

Mean 0.15 0.67 0.28 1.15 0.06 0.09 4.1 7.5 0.07 0.16 0.17 0.21

Table 4

Characteristics of soils at Jabra Villge under JFM and at Silwar (not under JFM)

Sl. Organic Organic Total ‘N’ C/N ratio K
2
O% P

2
O

5
%

No. Carbon Matter

JFM Non- JFM Non- JFM Non- JFM Non- JFM Non- JFM Non-
JFM JFM JFM JFM JFM JFM

1 0.66 0.10 1.14 0.18 0.08 0.03 8.1 3.3 0.18 0.05 0.18 0.06

2 0.67 0.05 1.16 0.09 0.09 0.02 7.6 2.0 0.24 0.03 0.21 0.06

3 0.65 0.41 1.11 0.71 0.08 0.03 7.5 12.0 0.24 0.05 0.17 0.06

4 0.64 0.10 1.09 0.18 0.08 0.05 7.4 2.1 0.23 0.05 0.13 0.07

5 0.71 0.39 1.22 0.68 0.08 0.06 8.4 8.0 0.17 0.04 0.20 0.04

6 0.67 0.60 1.16 1.01 0.08 0.07 7.8 8.7 0.24 0.05 0.21 0.09

7 0.67 0.26 1.15 0.44 0.09 0.04 7.2 5.5 0.24 0.06 0.18 0.03

8 0.66 0.36 1.14 0.62 0.09 0.07 7.5 5.2 0.25 0.11 0.12 0.07

9 0.66 0.05 1.15 0.09 0.07 0.06 8.3 0.8 0.23 0.10 0.15 0.05

10 0.66 0.46 1.05 0.80 0.09 0.08 6.4 6.0 0.22 0.07 0.13 0.02

Total 6.60 2.78 11.37 4.80 0.83 0.50 76.2 53.6 2.26 0.59 1.68 0.55

Mean 0.66 0.28 1.14 0.48 0.08 0.08 7.6 5.4 0.23 0.06 0.17 0.05
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Table 5

Pawra and Saketanr

Organic Carbon Organic Matter Total N%

S = 0.087 S=0.115 S=0.013

= X
1
-X

2
=X

1
-X

2
=X

1
-X

2

(t)=0.215/(0.084x0.447) =0.35 =0.03

=5.726 (t)=0.35/(0.115x0.447) (t)=0.03/(0.013x0.447)

C/N Ratio = 6.81 =5.16

(t)=2.17/(1.06x0.447) P
2
O

5
%

=4.58 S=0.011

K
2
O% =X

1
-X

2

S=0.017 =0.02

= X
1
-X

2
(t)=0.02/(0.011x0.447)

=0.04 =4.16

(t)=0.04/(0.017x0.447)

=5.26

Table 6

Khairia and Rukka

Organic Carbon Organic Matter Total N%

S=0.38 S=0.69 S=0.01

= X
1
-X

2
=X-X =X

1
-X

2

S=0.199 S=0.32 =0.03

(t)=0.38/(0.199x0.447) (t)=0.69/(0.32x0.447)  (t)=0.03/(0.001x0.447)

=4.27 = 4.82 =6.71

C/N Ratio K
2
O% P

2
O

5
%

= X
1
-X

2
= X

1
-X

2
X

1
-X

2

=4.57 = 0.03 =0.09

S=3.84 S=0.011 S=0.014

(t)=4.57/(3.84x0.447) (t)=0.03/(0.011x0.447 (t)=0.09/(0.01x0.447)

=2.66 =6.10 =14.38

average of soil parameter under Joint
Forest Management village Khairia 0.65,
1.12, 0.07, 9.14, 0.11, 0.26) and of not under
Forest Management village-Rukka (0.27,
0.43, 0.04, 4.57, 0.08, 0.17) of Hazaribagh

District are significant. The difference
among the averages of soil parameters of
not under Joint Forest Management village
Maheshpur (0.15, 0.28, 0.06, 4.1, 0.07, 0.08)
and of Joint Forest Management Village
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Table 7

Jabra and Silwar

Organic Carbon Organic Matter Total N%

(t)=(0.66-0.28)/20.38 (t)=(1.14-0.48)/(0.23x0.447) (t)=(0.08-0.05)/(0.016x0.447)
=0.38/(0.138x0.447) = 0.66/(0.23x0.447) =0.03/4.47
= 6.16 =6.28

Significant or 5% level Significant or 5% level Significant at 5% level

C/N Ratio K
2
O% P

2
O

5
%

(t)=(7.6-5.4)/(2.78x0.447) (t)=(0.23-0.06)/0.024x0.447) (t)=(0.17-0.05)/0.027x0.447)
=2.26 =15.84 =9.94

Significant at 5% level Significant at 5% level Significant at 5% level

Table 8

Banadag and Mahespur

Organic Carbon Organic Matter Total K
2
O%

S=0.07 S=0.107 S=0.019

X
1
-X

2 
= 0.52 X

1
-X

2 
=0.87 X

1
-X

2 
= 0.09

(t)=0.52/(0.007x0.447) (t)=0.87/(0.107x6.447) (t)=0.09/(0.019x0.447)
=16.61 =18.18 =10.59

Total N C/N Ratio P
2
O

5
%

S=0.016 S=3.795 S=0.019

X
1
-X

2
=0.03 X

1
-X

2 
=3.4 X

1
-X

2 
= 0.04

(t)=0.03/(0.016x0.447) (t)=3.4/(3.795x447) (t)=0.04/(0.01x0.447)
=4.19 =2.00 =4.71

Banadag 0.67, 1.15, 0.09, 7.5, 0.16 and
0.21) of District Ranchi are also significant,
like wise the differences among the
averages of soil parameter under Joint
Forest Management village Jabra (0.66,
1.14, 0.08, 1.6, 0.23 and 0.17) and of not
under Joint Forest Management village
Silwar (0.28, 0.48, 0.05, 5.4, 0.06, 0.05) of
Hazaribagh District are also significant at
5% level of significance.

The above results show that there is
significant improvement in soil quality
of village where the JFM has been

in practice compared to those forest
where JFM is not practiced. This is
explained, possibly due to controlled and
prohibited grazing practices in JFM forest
leading to amenable conditions for the
growth of grasses, bushes and herbs.
Also the leaf litter is recycled and not
washed away or eaten up by animal. The
JFM practices help in also better protection
of forests from fires, thus upper layer of
humus, leaf litter etc is not burnt. All
this has led to better nutrient status
of soil in forest managed under JFM or
PFM.
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SUMMARY

An experiment conducted in selected village forests of Ranchi and Hazaribagh districts

(both where JFM is practiced and where not practiced), indicates that forest where JFM is

practiced has better soil characteristics. Though this experiment is not a perfect one and it

has to explain some questions but it has definitely given a hint that JFM has certainly positive

effect on soil nutrient status of the forest.

e`nk dh iks";kgkj fLFkfr ij la;qDr ou izcU/ku fØ;kvksa ls iM+rs izHkko
,pŒ,lŒ xqIr

lkjka'k
jkaph vkSj gtkjhckx ftyksa ds ¼tgka la;qDr ou izcU/k fd;k tk jgk gS vkSj ugha fd;k tk jgk gS½ ds

dqN pqus gq, xzke ouksa esa fd, x, ,d laijh{k.k ls ladsr feyrk gS fd tgka la;qDr ou izcU/k fd;k tk
jgk gS ogka ds ouksa dh e`nk fo'ks"krk,a T;knk vPNh gSaA gkykafd ;g laijh{k.k loZlaiw.kZ ugha gS vkSj dqN iz'uksa
dk Li"Vhdj.k fd;k tkuk ckdh gS blls ;g ladsr rks Li"V :i ls feyk gS fd la;qDr ou izcU/k dk ouksa
dh iks";kgkj fLFkfr ij fu'p; gh ldkjkRed izHkko iM+rk gSA
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