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Studies on the Nutrient Circulation in the Forest Ecosystem

1. On the Decomposition of Sexual Organ-Salix babylonica

Young-Deuk Rim
(Inchon Teacher’s College)

HFMERRN AN THTEO B FR
1 AFERRES] SR—TdiE

#

=

I B AEL)

ABSTRACT

This study was carried out to investigate the changes of flower properties due to decomposition in the

course of time and results obtained are as follows;

1. The flower shape of Salix babylonica changed so rapid that it was difficult to recognize fragments

after 40 days.

2. Total weight decreased by 50% after about 40 days. Loss on ignition changed rapidly for 40 days and

then steadily.

3. Remaining carbon content decreased by a half only for first 20 days, then did steadily.

4. The content of phosphorus and total nitrogen decreased slowly during the early period and then rapidly.

5. Above phenomena are supposed to be responsible for higher water content, nitrogen, and phosphorus.

INTRODUCTION

In a forest ecosystem, nutrient circulations are
continuously taking place. Organic matters of litter
supplied to soils are changed into either minerals
or smaller particles by small soil animals and mic-
roorganisms including mold and bacteria. The pr-
ocess of the decomposition also plays important
role for the nutrient circulation.

Nutrient elements are available finite quantities
and in varying ratios to one another in soils and
sediments in weathering parent materials, and in
precipitation or other water that enters ecosystem.

In general, flowers as sexual organ have been
regarded as trifle ones in mineral nutrient cycling
because of a little production.

Ovington (1963) reported that a source of er-

ror in estimating woodland production, energy flow

and mineral cycling was due to flower and seed
production. Flower is very rich in nitrogen and
phosphorus compared with other vegetative organs,
because flowers are a agency of heredity, DNA
which is composed of base and phosphorus.

Most flowers are produced during the warm and
hot season and they are rich in phosphorus and
nitrogen. In general, decomposition rate is acceler-
ated by the presence of nitrogen and phosphorus,
and by comparatively high temperature.

This study deals with the flower decomposition
of Salix baylonica with time. Especially changes of
total weight, remaining carbon, phosphorus, and

total nitrogen were analyzed.

MATERIALS AND METHODS

At a Salix babylonica forest, litter traps consist

ing simply of squares (approx, 1m?) of polythene



screen were placed flat on the ground at random
along a transect through the center of each sample
plot. To each corner of the square was attached a
rubker band, the free end of which was looped
over a metal peg pressed into the ground until its
top was level with the ground surface. The pegs
were positioned so that the tension of the rubber
bands prevented the mesh squares being lifted from
the ground surface by the wind. At intervals, so-
metimes weekly, the flowers an each screen was
collected. Flowers cof Salix babylonica collected
from the study sites and oven dried at 100°C for
one week was placed into 2-dm-square mesh bags.

A total of 921 litter-bags was used and a litter-
bag contains 20 gms of dried fiowers. Three loca-
tions in eacli ficld were chesen at random. The
bags were placed on the surface of the mineral soil,
exposed by removal of the natural litter cover.

Sampling was carried out 3-week intervals from
June 1 te August 21, monthly from August 22 to
October 20 and last on April 16, 1980.

In each sampling three sets of litter-bags were
picked up from the field and placed in plastic bags,
which were brought to the laboratory for analyz-
ing.

Collected samplcs oven dried at 100°C were we-
ighed. Remaining carbon, loss on ignition, phogph-

orus, and nitrogen were analyzed from the samples.

RESULTS AND DISCUSSION

Szveral methods have been used to estimate rates
of breakdown of dead organic matter. ‘This brea-
Lidown is an important process for maintaining
cycles of nutrients in ecolegical systems.

Rates ¢f breakdown of forest litter influence the
rates at which nutrient elements in litter become
available for renewed uptake by the vegetation and
the amount of litter and thus of nutrients which
accumulate in the forest floor. The rotes of brea-
kaown of leaf litter have been estimated from we-
ight loss of leaves in mesh bags(Bocock & Gilbert
1957, Shanks & Olson 1961), and of leaves that
were not confined (Witkamp & van der Drift

1961).

In this study. confined method has been introd-
uced as it has advantages over other known met-
Lods. Confinements of litter in bags allows obser-
vaticn of known amounts of litter of known history
and recovery of all materials except for some of
the fragments smaller than the mesh size and dis-
solved matter removed by gravity, water, or scil
favna. Materials that remain in a bag can be peri-
odiczlly weigned.

The shape of Salix babylonica flower changed
with time due to decomposition. I'ig. 1 shows that
after being placed for 10 days on the forest floor.
it was difficult to recognize the fragirents of Salix
babylonica flowers.

About &) days’ placing on the forest flocr leads
to humus state, while leaves of Salix bubylonica
showed only ferimented. Namely decomposition rate
of the [lower is higher than that of leaves(Iig. 1).

The fraction remaining in litter-bags decreased
rapidly through the period June 1. 1979-July 10,
then did steadily after July 10.

In casc of leaves the linear trend of the regress-
ion lines on the semilog scale suggests an expone-
ntial decrease in the fraction of weight remaining
during the first year of decay(Olson 19063).

The rate of weight loss as seen in oak leaves in
bags can be expressed as the constant fraction of
current weight lozs per unit time(Jenny, Bingham
& Gessel 1009, Olson [965).

Luss on iygnition decreased rapidly during the
decay period and becnne slower later in the course
of tiie elapsed. Thus, decrease rute was 147 dur-
inz the neriod between first and 20th of June, and
followed 7 and 57, during the period up to iGth of
Jely and o {irst of August. respectively. The loss
ol wrnition value reached 699 during the period up
to =ith of Qctobier, which was maintained as it is
vatil the iermination of the experiment, April, 19
Ril.

Fig. 4 shows percentage of remaining carbon at
each decay period. Remaining carben in iresh flo-
wers decreased to 18.7% from 329 during 20 days
and decrease rate became slower afterwards. The
change in decrease rate in remaining carbon is in

accordance with that in total weight Joss or in loss
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Fig. 1. Changes of Salix babylonica flowers due to decomposition.
A: 1 June(fresh flower), B:20 June, C:10 July, D:1 Aug,
E: 21 Aug., F:21 Sep., G:20 Oct., H:16 April, 1980
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Fig. 2. Changes of total weight of Salix babylon-
ica flowers due to decomposition.
A: fresh flowers(1 June, 1979), B:20 June,
C:10 July,
D:1 Aug., E:21 Aug., F:21 Sep., G:20 Oct.,
H:16 April, 1980
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Fig. 3. Changes of loss on ignition due to deco-
mpositon of Salix babylonica flowers.
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Fig. 4. Changes of remaining carbon due v
decomposition of Salix babylonica flowers.

on ignition. Thus it appears that the three factors
are influenced by carbon.

Analysis of Pinus rigida for phosphorus content
revealed 0.002% in stem(heart wood), 0.047 in st-
em bark, 0.04 in branch, 0.12 in current twigs, (.
043 in leaves, and 0.2 in flowers. Phoshorus in
flowers was five times more than in leaves. This
result indicate that majority of phosphorus is con-
tained in current twigs, leaves and flowers.

In case of Salix babylonica fresh leaves contained
0.056% of phosphorus, while fresh flowers contai-
ned 0.22% which is 3.9 times more than fresh
leaves. Phosphorus content in fallen flowers was

0.07%, was much lower compared to that in fresh

flowers. The reason for the difference may be that
majority of pollen in the former was released from
the flowers. As the results of Fig. 5 suggest, high
phophorus content in flowers is due to the high

content of it in pollen.

Fig. 5. Changes of phosphorus due to decom-
position of Salix babylonica flowers.

Fig. 5 shows the change in phosphorus content
during the decomposition of flowers. Fresh flowers
had 0.922% which flowers fallen in litter trap had
only 0.07 which stands one third of fresh flowers.
Little change was noticed in phosphorus content in
fallen flowers for 40 days. However, sudden drop
was recorded during the period between 40 and 60
days. This trend continued up to 110 days, followed

y steady curve.
Analysis for nitrogen centent in Salix babylonica
xhibited 0.16% in stem(heart wood), (.36 in stem

bark, 0.31 in branch(wood bark), 0.52 in current
twigs and 0.58 in leaves. Flowers showed the hig-

hest nitrogen content with 3.54%.

Fig. 6. Changes of nitrogen due to decomposit-
ion of Salix babylonica flowers.
The reason of the high nitrogen in flowers than
in other vegetative organs could be attributed to
higher amount of DNA, a genetic materials as it

consists of high ratio of both nitrogen and phosp-



horus.

Change in nitrogen content in the course of flo-
wer decomposition is shown in Fig. 6. In the first
step it changes similarly to phosphorus. It decreased
slowly during the first 60 days and followed mod-
After 110
days remaining nitrogen value remained nearly

erate change for 20 days afterwards.
constant. C/N ratio value in fresh flowers was
9.03 and lowered as the flowers decomposed. The
above results on the whole suggest that in flowers
different types of decay model is operating when
compared with leaf litters.

The decomposition of litter is affected by various
factors such as water content, environmental fac-
tors including temperature, leaf litter and its che-
mical and structural characteristics.

The decay of organic matters in soil, i.e. soil re-
spiratory rate conforms a exponential relations with
temperature, in which the decay rate reduced by
one half to one third when temperature drops by
10 degree in a certain range.

This experiment was carried out in summer mo-
nths. Since the temperature maintained high(ave-
rage temp. of June, July and August; 20°C, 23.6
and 24.8),
would be taking place very quickly. Practically it

it can be easily assuined taht decay

takes only 20 days to reduce remaining carbon
content to a half.

It can be considered that decay rate in flowers
must be fast for they have higher water content.
Ino and Monsi{1969) have reported that in case
of leaf litter soil respiratory rate increased to
some extent as water content increased.

On the other hand Wittich(1939) analyzed leaf
litrer to determine nitrogen content and decay rate
and reported that decay rate increased as nitrogen
content became higher.

The present study indicates that sudden decrease
in total weight is due to higher nitrogen content.
Flowers produced in either spring or summer de-
composed rapidly and in turn mineral nutrients

produced can be utilized in part by plant.
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