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ABSTRACT

An experiment was carried out on nutrient dynamics and biochemical changes during decomposition of
leaf litter of six selected forest species grown on Alfisol in GKVK, University of Agricultural Sciences, Bangalore,
during Apri1 2010 to April 2011.   Chemical characteristics and decomposition patterns of six forest tree species,
leaf litter  viz., Simaruba glauca (Simaruba), Tectona grandis (Teak wood), Ailanttius maiabarica, (White bean),
Aphanamyxis polystachya (Amoora), Sweitenia macrophylla (Mahagany) and mixed leaf litter (Accacia.
Eucalyptus, Bamboo) were analysed.  The content of cellulose, hemi cellulose, polyphenol and lignin varied
among species recording higher values.  Results of the decomposition study using litter bag revealed that
residual litter mass declined exponentially with time in case of Simaruba, Teak, White bean, Amoora, Sweitenia and
Mixed leaf litter. In terms of nutrient release N & P recorded maximum release.
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DECOMPOSITION of forest litter is a key process in
nutrient cycling in forest ecosystems. Changes in
decomposition rate will influence the rate of organic
matter circulation in forest ecosystem. Litter
decomposition rate is controlled by intrinsic factors,
such as chemical and physical properties of litter, and
by extrinsic factors i.e., environmental conditions
including biotic factors such as species, abundance and
activity of heterotrophic microorganisms and soil fauna.
The forest floor is the most dynamic phase of the forest
soil profile. It is commonly believed that due to biological
nutrient cycling, a mature forest stand makes only
minimal demands for the external supply of nutrients.
In many forest ecosystems, plant detritus accumulated
on the forest floor from annual litter fall contains a
significant store of nutrients (Swift et al., 1979).

Litter fall inputs and litter decomposition represent
a large and dynamic portion of the nutrient cycling in
forest ecosystem. In addition, the turnover of litter is a
major pathway of the nutrient and carbon inputs to
forest soils. Significant amounts of organic matter and
nutrients in the soils can be transferred during litter
decomposition processes.

MATERIAL AND METHODS

The experiment was conducted in the Department
of Soil Science and Agricultural Chemistry, GKVK,

University of Agricultural Sciences, Bangalore, during
April 2010 to April 2011. The six forest tree species
selected for the study were Simaruba glauca
(Simaruba). Tectono grandis (Teak wood), Sweitenia
macrophylla (Mahagany), Aphanamixis polystacliya
(Amoora), Ailanthus malabarica (White bean) and
Mixed forest species (Accacia, Eucalyptus and
Bamboo).

Leaf fall was quantified using sweep method
which involved marking an area of 1 square meter
below each tree species on the forest floor. Litter bags
(HDPE) of 20 × 15 cm size were used for leaf litter
decomposition study. Twenty gram of leaf sample was
taken in each litter bag and placed in soil at 6 cm depth
and covered with soil below the respective trees, as
many as 36 bags per species (at 3 litter bags per
sampling for 12 months) were used in the study. Every
month three litter bags of each species were removed
and analyzed for changes in chemical and biochemical
parameters.

The decay rate coefficient (k) of the decomposing
litter of different tree species was calculated through
the negative exponential decay model of Olsen (1963)
as represented by the equation

X / X0 = e -kt

Where, x is the dry weight remaining at the end
of the period of measurement (time), X° is the original



dry weight of the litter, e is the base of the natural
logarithm and k is the decay rate coefficient.

Triplicate samples of leaf litter, drawn from the
litter bags (species-wise) monthly, were analysed for
total N (micro-Kjeldhal method), P (vanadomolybdo
phosphoric yellow colour method) and K (flame
photometry) following the methods proposed by Piper
(1966) to characterise monthly variations in nutrient
concentrations of leaf litter. Sulphur ( Turbidometric
method) was determined using spectrophotometer at
420 mn (Bradsley and Lancestor, 1965). The calcium
and magnesium was determined by Versenate titration
method (Jackson, 1973). The amount of cellulose in
leaf litter was estimated by the procedure outlined by
(Sadasivam and Manickam, 1992). Hemicellulose in
leaf litter was estimated by the procedure outlined by
Jermyn, 1955.  The polyphenols was estimated adopting
Folin - ciocalteau reagent as described by Sadasivam
and Manickam (l992) and lignin content was estimated
by procedure outlined by the Pandey et al. (2007).

RESULTS AND DISCUSSION

The data on leaf fall of selected tree species is
presented in Table I.  The leaf fall varied from as low
as 497.8 gm–2 in Simaruba to 3201.65 gm–2 in case of
Mahagany. The mass of the fallen leaves followed the
order Mahagany (3201.65 gm–2) > Mixed leaf litter
(2243.50 gm–2) > Teak (1178.30 gm–2 )> Amoora
(930.00 gm–2 )> Whitebean (550.00 gm–2)  > Simaruba

(497.80 gm–2).Yadav et al. (2007), reported that total
litter fall production was in the order P. cineraria, A.
leucocephata, A. nilotica, D. sissoo, Large pulse of
litter fall coincided with the winter season. They
attributed factors such as environment, tree species
and leaf type to variation in leaf fall. The present study
clearly showed that the variation in species, leaf
geometry, age and environmental factors have
contributed to leaf fall as a result there have been
variation in leaf fall within the same time span of leaf
fall.

Nutrient content of leaf litter of selected tree
species

Nitrogen, Phosphorus and Potassium :  The
data on the chemical composition of Simaruba, Teak,
Whitebean,  Amoora, Mahagany and Mixed leaf litter
are given in Table II. The nitrogen content was as low
as 0.78 per cent in Amoora to as high as 2.85  per cent
in White bean. The phosphorus content varied from
0.05 per cent in case of Amoora to as high as 0.21 per
cent in Teak leaves. White bean recorded 1.20 per
cent potassium content being the least and in mixed
leaf litter recorded as high as 3.50 per cent K.

Calcium, Magnesium and Sulphur :   The data
on the content of Ca, Mg, S of leaf litter of selected
trees is presented in Table II. The calcium content
was as high as 1.90 per cent in mixed leaf litter to as
low as 1.20  per cent in Teak. The magnesium content
was 0.67 per cent in case of Amoora leaf litter and
Mahagany leaves recorded the largest value of 0.28
per cent. The sulphur content was as high as 0.40 per
cent in Simaruba, White bean and Mixed forest litter
to as low as 0.2 per cent in Mahagany. Tripathi and
Singh (1995) said that the initial substrate quality of
litter such as concentration of N P K and others play a
major role in litter decomposition.

The analysis of litter quality and quantity and its
rate of decomposition are important in understanding
energy flow pattern, primary productivity and nutrient
cycling in forest ecosystems. As reflected from the
results of the study the nutrient content varied with
the tree species.

Biochemical properties of leaf litter :   The
biochemical properties viz., cellulose, hemicellulose,

Simaruba 497.80
Teak 1178.30
White bean 550
Amoora 930
Mahagany 3201.65
Mixed leaf litter * 2243.50

Mixed leaf litter* = Bamboo + Accacia + Eucalyptus

Tree species Leaf litter fall
(g m–2)

TABLE  I

Leaf litter fall among different tree species
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TABLE  II

Chemical composition of leaf litter

Simaruba 49.28 1.30 0.12 1.84 1.80 0.48 0.4
Teak 47.50 1.20 0.21 2.10 1.20 0.38 0.3
White bean 50.28 2.85 0.06 1.20 1.70 0.53 0.4
Amoora 51.56 0.78 0.05 1.90 1.85 0.67 0.3
Mahagany 49.78 1.10 0.13 2.30 1.72 0.28 0.2
Mixed leaf litter* 53.21 1.80 0.19 3.50 1.90 0.56 0.4

Mixed leaf litter* = Bamboo + Accacia + Eucalyptus

Tree species
Parameters

C N P K Ca Mg S

polyphenols and lignin and their ratios are presented in
Table III. The cellulose content was as high as 23.50
per cent as in the case of mixed forest leaf litter
followed by 20.90  per cent in Simaruba to as low as
17.20 per cent in Amoora. The content of
hemicelluloses varied from 3 per cent in Mahagany to
11.80 per cent in the case of mixed leaf litter.

The polyphenols content ranged from 8.20 per
cent in Teak to 15.00 per cent in case of mixed forest
leaf litter. Lignin content varied widely from 20.50 to
32.00 per cent. Highest content 32.00 per cent was
recoreded in case of mixed leaf litter followed by Teak
29.50 per cent. White bean recorded lignin content as
low as 20.50 per cent. The lignin / N ratio was as high
as 37.30 in Amoora to as low as 7.19 in Whitebean.
The polyphenols / N ratio also varied widely from 4.63
in white bean to 15.12 in  Amoora and the lignin +
polyphenols / N ratio was  44.22 in case of Amoora to
as low as 25.13 in White bean litter.

Leaf litter is mainly composed of polysaccharides,
lignin and polyphenol compounds (Rihani et al., 1995).
Cellulose and hemicellulose constitute about 30.70 per
cent of plant carbon (Chesson, 1997). The present
study also showed that the major biochemical
constituent was cellulose and lignin. The findings of
present study illustrate species differences in terms of
nutrient and biochemical composition.

Insitu leaf litter decomposition studies

Mass loss and decay constant of leaf litter :
The data on mass loss of leaf litter over a period of
time is presented in Table IV. There was significant
difference observed in decomposition rates among
species. White bean showed rapid loss in mass from
an initial weight of 20 g, decomposed at faster rate
within three month with 0.25 decomposition constant.
Whereas, mixed leaf litter lasted for beyond nine
months The pattern of mass loss among the different
tree species were White bean (3 months) > Teak
(4 months) > Amoora ( 6 months ) > Mahagany
(7 months ) > Simaruba ( 8 months )> Mixed leaf litter
(9 months). The data indicates two phases. The first
phase operates in the first three months (May to Aug
2010) where more than 45 per cent of the leaf litter
had decomposed. The order of the leaf litter
decomposed was White bean (82.25 %), Teak (64.50
%), Amoora (57.80 %), Mahagany (52.5 %), Simaruba
(50 %) and Mixed leaf litter (47.75 %).

The second phase i.e., from the fourth month
(Aug 2010) until the end of the experimental period
Jan 2011, recorded maximum mass loss between
82-85 per cent. The leaf litter of White bean did not
last beyond three months, whereas, that of Mixed leaf
litter lasted beyond nine months. Physical, chemical
and biological processes contribute to the decomposition
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TABLE  III

Biochemical composition of leaf litter

Simaruba 8.30 20.90 10.00 22.80 17.53 7.69 30.49

Teak 6.80 19.10 8.20 29.50 24.58 6.83 36.33

White bean 7.60 18.80 13.20 20.50 7.19 4.63 25.13

Amoora 8.20 17.20 11.80 29.00 37.30 15.12 44.22

Mahagany 3.00 19.80 12.70 29.10 26.45 11.54 40.64

Mixed leaf litter* 11.80 23.50 15.00 32.00 17.77 8.33 40.33

Mixed leaf litter* = Bamboo + Accacia + Eucalyptus

Tree species
Parameters

C N P K Ca Mg S

TABLE  IV

Mass loss and decomposition constant of leaf litter of selected tree species over time

Simaruba 16.00 12.60 10.00 7.96 6.32 5.02 3.99 3.17 nd 16.83 0.10

(20)   (32) (50) (60.2) (68.4) (75) (80) (84.2)

Teak 14.03 10.02 7.09 5.02 nd nd nd nd nd 14.98 0.15

(29.85) (50) (64.55) (75)

White bean 11.29 6.33 3.55 nd nd nd nd nd nd1 6.45 0.25

(43.55) (68.35) (82.25)

Amoora 15.03 11.25 8.43 6.32 4.74 3.55 nd nd nd 16.44 0.12

(24.85) (43.75) (57.85) (68.4) (76.3) (82.3)

Mahagany 15.60 12.20 9.50 7.40 5.78 4.50 3.51 nd nd 16.49 0.10

(22.0) (39.0) (52.5) (63.0) (71.1) (77.5) (82.4)

Mixed leaf 16.1 12.9 10.45 8.42 6.77 5.46 4.39 3.54 3.09 16.91 0.09
litter (19.5) (47.75) (47.75) (57.9) (66.2) (72.7) (78.1) (82.3) (84.5) (84.55)

*    Initial weight of leaf litter 20 g
(  )  figures in paranthesis indicate % of leaf litter decomposed
**  Difference between initial and final
 nd = not detected

Tree
species

May    June    July      Aug Sep   Oct            Nov     Dec
Difference

**–––––––––––––––––––––––––– 2010  –––––––––––––––––––––––––––––––
Decomposition

constant
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of organic matter, reducing it to elements which are
released to the system and made available for uptake
by the organisms (Gessner et al., 1999).
Decomposition constant of leaf litter of different trees
species over a period of time is presented in Table IV.

The decomposition constant is worked out based
on equation proposed by Olsen (1963), which considers
the initial weight and the weight recorded over the
period. The decomposition constant follows the same
order as that indicated in case of mass loss.

Whitebean (0.25) > Teak (0.15) > Amoora (0.12)
> Mahagany (0.10) > Simaruba (0.10)> Mixed leaf
litter (0.09). The findings of the present study illustrate
species differences interms of nutrient and biochemical
composition.

Changes in nutrient content on decomposition
of leaf litter :   The changes in N P K content of
selected tree species over a period of time as a result
of decomposition is given in Table V.

Nitrogen :   The nitrogen content of the leaf litter
progressively increased with time in all the tree species.
The nitrogen content increased over a period of eight
months from 1.32 to 1.40 per cent in the leaf litter of
Simaruba. Teak leaf litter recorded an increase in
nitrogen content from 1.21 to 1.25  per cent within
four months of decomposition. The increase of nitrogen
was marginal (2.86 to 2.88 %) in case of Whitebean,
this change occurred in a span of three months. The
nitrogen content of Amoora (0.79 to 0.84%) and
Mahagany (1.12 to 1.17%) increase over 6  and 7
months of decomposition.

The nitrogen content of the leaf litter of all tree
species marginally increased with time. This difference
in nitrogen behaviour was expected from lower lignin
/ N ratio or polyphenols / N ratio or lignin + polyphenol
/ N ratio in natural forest litter (Mafongoya et al.,
1982). Many studies have indicated increased N
concentration in litter during decomposition process
(Berg, 1988).

Phosphorus :    In general there was an increase
in phosphorus content however it was marginal in all
the decomposing leaf litter.  Amoora and Mahagany

recorded P content varying from 0.06 to 0.15 and 0.14
to 0.18 per cent,  respectively.  Mixed leaf litter lasted
for over nine months recorded P content varying from
as low as 0.20 per cent at the start of decomposition
to 0.31 per cent at the end.

The decrease in weight of leaf litter on
decomposition and consequent nutrient (P)
concentration could be one of the reasons for gain in
P. The increase in P has been marginal but steady
during the period of experiment.

According to Alvarez et al. (2008), N and P
behave similarly with a net gain in decomposing litter.
Further, Blair et al. (1988) who studied the nutrient
changes in leaf litter observed that N, S and P tended
to be retained in litter. The changes in the N and P
concentration were related to the changes in
biochemical constituents of leaf litter viz., lignin,
polyphenols, etc. (Osano and Hiroshi Takeda, 2001).

Potassium:  Data on changes in potassium
content of decomposed leaf litter was presented in
Table V.

In contrast to Nitrogen and Phosphorus,
Potassium recorded a decrease in content among the
leaf litter of all species. Maximum potassium was
recorded in case of mixed leaf litter over a period of
nine months of decomposition (3.48 to 3.31%). The
order of leaf litter in terms of decrease in potassium
content was Mixed leaf litter > Mahagany = Simaruba
>Amoora > Teak = White bean.

Calcium and Magnesium content :   The
changes in calcium and magnesium content in leaf litter
over a period of time were shown in Table VI.

A definite trend was not observed with respect
to change in calcium content of leaf litter during the
process of decomposition.

The magnesium content of the decomposing leaf
litter recorded a decrease trend with the exception of
mixed forest leaf litter which showed an initial increase
and then a decrease. The decrease in Magnesium was
of the order Simaruba 0.49 to 0.08 per cent Mahagany

368 JANA POORNA BINDU  et al.



TA
B

LE
  V

C
ha

ng
es

 in
 c

al
ci

um
, m

ag
ne

si
um

 a
nd

 su
lp

hu
r c

on
te

nt
 in

 le
af

 li
tte

r o
f s

el
ec

te
d 

tre
e 

sp
ec

ie
s d

ur
in

g 
de

co
m

po
si

to
n

N
itr

og
en

 %
Si

m
ar

ub
a

1.3
0

1.3
2

1.3
3

1.3
5

-0
.02

1.3
7

1.3
8

1.3
9

1.3
9

1.4
0

*
-0

.01
1.3

7
Te

ak
1.2

0
1.2

1
1.2

3
1.2

4
-0

.01
1.2

5
*

*
*

*
*

-0
.01

1.2
3

W
hi

te
 b

ea
n

2.8
5

2.8
6

2.8
7

2.8
8

-0
.01

*
*

*
*

*
*

-0
.11

2.8
7

A
m

oo
ra

0.7
8

0.7
9

0.8
0

0.8
1

-0
.01

0.8
2

0.8
3

0.8
4

*
*

*
-0

.01
0.8

2
M

ah
ag

an
y

1.1
0

1.1
2

1.1
2

1.1
3

-0
.01

1.1
4

1.1
5

1.1
6

1.1
7

*
*

-0
.01

1.1
4

M
ix

ed
 le

af
 li

tte
r

1.8
0

1.8
1

1.8
3

1.8
4

-0
.01

1.8
5

1.8
6

1.8
9

1.9
1

1.9
2

1.9
5

-0
.01

1
.

8
7

ph
os

ph
or

us
 %

Si
m

ar
ub

a
0.1

2
0.1

3
0.1

4
0.1

5
-0

.01
0.1

6
0.1

7
0.1

8
0.1

9
0.2

1
*

-0
.01

0.1
7

Te
ak

0.2
1

0.2
2

0.2
5

0.2
7

-0
.02

0.2
9

*
*

*
*

*
-0

.02
0.2

6
W

hi
te

 b
ea

n
0.0

6
0.0

7
0.0

8
0.0

9
-0

.01
*

*
*

*
*

*
-0

.01
0.0

8
A

m
oo

ra
0.0

5
0.0

6
0.0

7
0.0

9
-0

.01
0.1

2
0.1

4
0.1

5
*

*
*

-0
.02

0.1
1

M
ah

ag
an

y
0.1

3
0.1

4
0.1

3
0.1

4
0.0

0
0.1

5
0.1

6
0.1

7
0.1

8
*

*
-0

.01
0.1

5
M

ix
ed

 le
af

 li
tte

r
0.1

9
0.2

0
0.2

2
0.2

4
-0

.02
0.2

5
0.2

6
0.2

7
0.2

8
0.2

9
0.3

1
-0

.01
0

.
2

6
po

ta
ss

iu
m

 %
Si

m
ar

ub
a

1.8
4

1.7
9

1.7
8

1.7
7

0.0
2

1.7
6

1.7
5

1.7
4

1.7
3

1.7
2

*
0.0

2
1.7

6
Te

ak
2.1

0
2.0

0
1.9

9
1.9

8
0.0

4
1.9

7
*

*
*

*
*

0.0
3

1.9
9

W
hi

te
 b

ea
n

1.2
0

1.1
9

1.1
7

1.1
6

0.0
1

*
*

*
*

*
*

0.0
5

1.1
7

A
m

oo
ra

1.9
0

1.7
9

1.7
8

1.7
6

0.0
5

1.7
5

1.7
4

1.7
3

*
*

*
0.0

3
1.7

6
M

ah
ag

an
y

2.3
0

2.2
8

2.2
7

2.2
6

0.0
1

2.2
5

2.2
4

2.2
3

2.2
1

*
*

0.0
1

2.2
5

M
ix

ed
 le

af
 li

tte
r

3.5
0

3.4
8

3.4
2

3.3
9

0.0
4

3.3
7

3.3
6

3.3
5

3.3
4

3.3
2

3.3
1

0.0
2

3.3
7

*  
  D

ue
 to

 c
om

pl
et

e 
de

co
m

po
si

tio
n 

of
 le

af
 li

tte
r, 

es
tim

at
io

n 
w

as
 n

ot
 p

os
si

bl
e

   
**

 d
c/

dt
 =

 (i
ni

tia
l c

on
ce

nt
ra

tio
n 

– 
fin

al
 c

on
ce

nt
ra

tio
n)

 / 
ch

an
ge

 in
 ti

m
e 

(m
on

th
s)

Tr
ee

sp
ec

ie
s

In
iti

al
M

ay
Ju

ne
Ju

ly
dc

/d
t*

*
A

ug
Se

p
O

ct
N

ov
D

ec

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
– 

20
10

  
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
–

NUTRIENT AND BIOCHEMICAL CONSTITUENTS ON DECOMPOSITION OF LEAF LITTER OF SELECTED TREE SPECIES 369

 Ja
n

 2
01

1
dc

/d
t*

*
M

ea
n



TA
B

LE
  V

I

C
ha

ng
es

 in
 c

al
ci

um
, m

ag
ne

si
um

 a
nd

 su
lp

hu
r c

on
te

nt
 in

 le
af

 li
tte

r o
f s

el
ec

te
d 

tre
e 

sp
ec

ie
s d

ur
in

g 
de

co
m

po
si

tio
n

C
al

ci
um

 %
Si

m
ar

ub
a

1.8
0

1.8
1

1.8
1

1.8
2

-0
.01

1.8
1

1.8
1

1.8
2

1.8
2

1.8
1

*
0.0

0
1.8

1
Te

ak
1.2

0
1.2

1
1.2

2
1.2

1
0.0

0
1.2

1
*

*
*

*
*

0.0
0

1.2
1

W
hi

te
 b

ea
n

1.7
0

1.7
2

1.7
1

1.7
2

-0
.01

*
*

*
*

*
*

-0
.01

1.7
2

A
m

oo
ra

1.8
5

1.8
6

1.8
6

1.8
7

-0
.01

1.8
7

1.8
6

1.8
6

*
*

*
0.0

0
1.8

6
M

ah
ag

an
y

1.7
2

1.7
2

1.7
3

1.7
3

0.0
0

1.7
2

1.7
2

1.7
3

1.7
2

*
*

0.0
0

1.7
2

M
ix

ed
 le

af
 li

tte
r

1.9
0

1.9
1

1.9
2

1.9
3

-0
.01

1.9
3

1.9
2

1.9
2

1.9
1

1.9
1

1.9
2

0.0
0

1.9
2

M
ag

ne
si

um
 %

Si
m

ar
ub

a
0.4

8
0.4

9
0.4

8
0.3

2
0.0

5
0.2

9
0.1

8
0.1

6
0.0

96
0.0

88
*

0.0
5

0.2
6

Te
ak

0.3
8

0.2
8

0.2
1

0.1
8

0.0
7

0.9
6

*
*

*
*

*
0.1

5
0.4

1
W

hi
te

 b
ea

n
0.5

3
0.5

1
0.3

2
0.3

1
0.0

7
*

*
*

*
*

*
0.0

7
0.3

8
A

m
oo

ra
0.6

7
0.6

7
0.5

8
0.4

2
0.0

8
0.3

1
0.2

6
0.1

9
*

*
*

0.0
9

0.4
1

M
ah

ag
an

y
0.2

8
0.2

7
0.2

5
0.2

3
0.0

2
0.2

1
0.1

8
0.1

3
0.0

9
*

*
0.0

3
0.1

9
M

ix
ed

 le
af

 li
tte

r
0.5

6
0.5

0.5
2

0.4
8

0.0
3

0.3
9

0.4
0.2

3
0.1

4
0.0

67
0.0

5
0.0

6
0.3

1
Su

lp
hu

r 
%

Si
m

ar
ub

a
0.4

0.1
0.3

0.2
0.0

7
0.3

0.1
0.4

0.3
0.1

*
0.0

4
0.2

3
Te

ak
0.3

0.2
0.2

0.3
0.0

0
0.3

*
*

*
*

*
0.0

0
0.2

5
W

hi
te

 b
ea

n
0.4

0.3
0.1

0.4
0.0

0
*

*
*

*
*

*
0.0

0
0.2

7
A

m
oo

ra
0.3

0.3
0.2

0.3
0.0

0
0.2

0.1
0.5

*
*

*
0.0

3
0.2

7
M

ah
ag

an
y

0.2
0.2

0.1
0.2

0.0
0

0.2
0.2

0.2
0.1

*
*

0.0
1

0.1
7

M
ix

ed
 le

af
 li

tte
r

0.4
0.3

0.2
0.1

0.1
0

0.1
0.2

0.2
0.1

0.3
0.2

0.0
2

0.1
9

* 
  D

ue
 to

 c
om

pl
et

e 
de

co
m

po
si

tio
n 

of
 le

af
 li

tte
r e

st
im

at
io

n 
w

as
 n

ot
 p

os
si

bl
e;

   
**

 d
c/

dt
 =

 (i
ni

tia
l c

on
ce

nt
ra

tio
n 

– 
fin

al
 c

on
ce

nt
ra

tio
n)

 / 
ch

an
ge

 in
 ti

m
e 

(m
on

th
s)

Tr
ee

sp
ec

ie
s

In
iti

al
M

ay
Ju

ne
Ju

ly
dc

/d
t*

*
A

ug
Se

p
O

ct
N

ov
D

ec

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
– 

20
10

  
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
–

370 JANA POORNA BINDU  et al.

 Ja
n

 2
01

1
dc

/d
t*

*
M

ea
n



TA
B

LE
  V

II

C
ha

ng
es

 in
 b

io
ch

em
ic

al
 p

ro
pe

rt
ie

s o
f l

ea
f l

itt
er

 o
f s

el
ec

te
d 

tre
e 

sp
ec

ie
s d

ur
in

g 
de

co
m

po
si

tio
n

In
iti

al
M

ay
Ju

ne
Ju

ly
dc

/d
t*

*
A

ug
Se

p
O

ct
N

ov
D

ec

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
– 

20
10

  
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
––

––
–

H
em

i c
el

lu
lo

se
 (%

)
Si

m
ar

ub
a

8.3
0

8.2
0

8.1
0

7.8
0

0.1
7

7.2
0

7.0
0

6.8
0

6.3
0

6.0
0

*
0.2

9
7.1

7
Te

ak
6.8

0
6.7

0
5.8

0
5.4

0
0.4

7
5.1

0
*

*
*

*
*

0.4
3

5.7
5

W
hi

te
 b

ea
n

7.6
0

7.3
0

7.1
0

6.9
0

0.2
3

*
*

*
*

*
*

0.2
3

7.1
0

A
m

oo
ra

8.2
0

8.1
0

8.0
0

7.9
2

0.0
9

7.8
3

7.8
1

7.7
9

*
*

*
0.0

7
7.9

0
M

ah
ag

an
y

3.0
0

2.9
0

2.8
3

2.8
1

0.0
6

2.7
3

2.7
1

2.6
8

2.6
3

*
*

0.0
4

2.7
5

M
ix

ed
 le

af
 li

tte
r

11
.80

11
.80

11
.70

11
.20

0.2
0

10
.90

10
.72

10
.71

10
.69

10
.53

10
.48

0.1
6

10
.97

C
el

lu
lo

se
 (%

)
Si

m
ar

ub
a

20
.90

20
.10

19
.8

18
.20

0.9
0

17
.60

16
.40

15
.10

11
.20

10
.80

*
0.0

0
16

.15
Te

ak
19

.10
18

.90
17

.10
16

.90
0.7

3
15

.30
*

*
*

*
*

0.9
5

17
.05

W
hi

te
 b

ea
n

18
.80

18
.20

15
.60

12
.30

2.1
7

*
*

*
   

   
*

*
*

2.1
7

15
.36

A
m

oo
ra

17
.20

17
.20

16
.40

16
.20

0.3
3

15
.80

15
.20

14
.90

*
*

*
0.3

8
15

.95
M

ah
ag

an
y

19
.80

19
.50

19
.10

18
.50

0.4
3

18
.40

17
.40

16
.30

12
.70

*
*

1.0
1

17
.41

M
ix

ed
 le

af
 li

tte
r

23
.50

22
.90

22
.70

22
.60

0.3
0

22
.40

22
.1

21
.1

22
.00

20
.90

19
.90

0.4
0

21
.84

Po
ly

ph
en

ol
s (

%
)

Si
m

ar
ub

a
10

.00
09

.00
08

.56
06

.23
1.2

6
05

.89
04

.32
03

.12
02

.86
02

.19
*

0.9
8

5.2
7

Te
ak

8.2
0

08
.00

05
.30

04
.20

1.3
3

02
.08

*
*

*
*

*
1.5

3
4.8

9
W

hi
te

 b
ea

n
13

.20
12

.90
12

.00
11

.65
0.5

2
*

*
*

*
*

*
0.5

2
12

.18
A

m
oo

ra
11

.80
11

.30
10

.23
09

.56
0.7

5
08

.34
07

.89
06

.34
*

*
*

0.9
1

8.9
4

M
ah

ag
an

y
12

.70
12

.10
11

.60
10

.50
0.7

3
09

.40
08

.30
07

.50
02

.60
*

*
1.4

4
8.8

5
M

ix
ed

 le
af

 li
tte

r
15

.00
13

.80
12

.60
11

.50
1.1

7
10

.40
09

.70
04

.50
03

.10
02

.80
01

.10
1.5

4
7.7

2
L

ig
ni

n 
(%

)
Si

m
ar

ub
a

22
.80

22
.85

22
.90

23
.20

-0
.13

23
.40

23
.80

24
.10

24
.30

24
.31

*
-0

.19
23

.60
Te

ak
29

.50
29

.51
29

.80
30

.00
-0

.17
30

.11
*

*
*

*
*

-0
.40

29
.85

W
hi

te
 b

ea
n

20
.50

20
.52

20
.61

20
.68

-0
.06

*
*

*
*

*
*

-0
.06

20
.60

A
m

oo
ra

29
.00

29
.61

29
.62

30
.12

-0
.37

31
.06

31
.23

31
.16

*
*

*
-0

.36
30

.46
M

ah
ag

an
y

29
.10

29
.20

29
.31

29
.82

-0
.24

30
.16

30
.93

30
.12

31
.20

*
*

-0
.30

30
.10

M
ix

ed
 le

af
 li

tte
r

32
.00

32
.20

32
.80

32
.91

-0
.30

33
.01

33
.63

33
.74

33
.80

33
.90

34
.10

-0
.23

33
.34

* 
D

ue
 to

 c
om

pl
et

e 
de

co
m

po
si

tio
n 

of
 le

af
 li

tte
r e

st
im

at
io

n 
w

as
 n

ot
 p

os
si

bl
e;

**
dc

/d
t =

 (i
ni

tia
l c

on
ce

nt
ra

tio
n 

– 
fin

al
 c

on
ce

nt
ra

tio
n)

 / 
ch

an
ge

 in
 ti

m
e 

(m
on

th
s)

Tr
ee

sp
ec

ie
s

dc
/d

t*
*

M
ea

n

NUTRIENT AND BIOCHEMICAL CONSTITUENTS ON DECOMPOSITION OF LEAF LITTER OF SELECTED TREE SPECIES 371

 Ja
n

 2
01

1



0.28 to 0.09 per cent and Teak 0.28 to 0.06 per cent. A
study by Kim et al. (1997) that the concentration of
N, P and Ca of three litter types increased compared
with initial concentration, wherein, Mg recorded a
decrease in litter. This is in contrast to the present
findings. A study by Alvarez et al. (2008) showed that
Ca and Mg showed high tendency to be immobilized.
The results of the present study confirm the observation
of other scientists.

Sulphur :   The changes in sulphur content in
leaf litter over a period of time were shown in Table
VI.  No definite trend was observed with respect to
sulphur. Among species, Amoora showed highest
sulphur content varying from 0.3 to 0.5 per cent over
six months of decomposition followed by Whitebean
0.3 to 0.4 per cent and least was observed in Simaruba
0.1per cent and Mahagany 0.2 to 0.1 per cent over
the period of eight and seven months, respectively.

Changes in biochemical properties on
decomposition of leaf litter :   The changes in
biochemical constituents viz., hemicelluloses, cellulose,
polyphenols and lignin of leaf litter of selected tree
species over a period of time is given in Table VII.
Among these the content of polyphenols, reduced with
time and the content of lignin showed an increasing
trend. Hemicelluloses and cellulose showed a
decreasing trend

Hemicellulose :   The initial content of
hemicelluloses varied from 3.00 to 11.80 per cent in
case of Mahagany and mixed leaf litter, respectively
during the first three months (May to July 2010) of
leaf litter decomposition. The Teak leaf litter recorded
a higher reduction in hemicelluloses from 6.70 to 5.40
per cent followed by White bean recorded a decrease
from 7.30  to 6.90 per cent, whereas, Mahagany
recorded a very small reduction in hemicellulose
content (2.90 to 2.81%).

Cellulose :   Cellulose is a major carbohydrate
constituent of leaf litter. Mixed leaf litter recorded an
initial higher concentration of 23.50 per cent and the
least cellulose was recorded in case of white bean
leaf litter. The cellulose content after the first three
months of litter decomposition was of the order
Simaruba (20.90 to 18.20 %), Teak (19.10 to 16.90

%), White bean (18.80 to 12.30 %), Amoora (17.20 to
16.20 %), Mahagany (19.80 to 18.50 %), Mixed leaf
litter (23.5 to 22.60 %).

Polyphenols :   The initial polyphenol content
was higher in case of mixed leaf litter (15.00 %) and
the lower polyphenol content (8.20 %) was recorded
in case of Teak leaf litter. In general, there was a
decrease in polyphenol content of all decomposing leaf
litter. However, the decrease in content varied. The
rate of change of polyphenol content of the order within
the first three months was White bean (0.52) which is
lowest and 1.33 which was the highest value recorded
in Teak and Simaruba (1.26), Amoora (0.75),
Mahagany (0.73) and Mixed leaf litter (1.17).

Lignin :   Of all the biochemical constituents,
lignin is chemically the most complicated. The initial
content of lignin ranged from a low value of 20.50 per
cent in White bean to a high value of 32.00 per cent in
mixed leaf litter. The results indicated a very slow trend
in degradation. Joseph and France (2006) using a litter
bag experiment observed decrease in hemicellulose
and cellulose, however, the content of lignin increased.
Lignin biodegradation has diverse effects on soil quality.
The microbial degradation of litter results in the
formation of humus and lignilolysis probably facilitates
the process by promoting the release of aromatic humus
precursors from the litter (Hudson, 1986).

Decomposition of forest litter is a key process in
nutrient cycling in forest ecosystems. Results of the
decomposition study using litter bag revealed that
residual litter mass declined exponentially with time in
case of Simaruba, Teak, White bean, Amoora,
Sweitenia and Mixed leaf litter leading release of
nutrients and changes in biochemical properties.
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