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Production of the Phragmites communis
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Chang, N. K and *H. K. Kang
Dept. of Biology, College of Education, Seoul Natl. Univ, *Inchon National University of Education

Y52 M2Fol oI Leh £x|9)
BRIT, WATE U A

dHo-2z2

Mg st Aol e AR TS - *) A B ]S}

2 o

7 7ol Qe Phragmites communis 2R )X BT F5, MATZ) AR W, Y+
3 A&7 1982, 1983 28] 1 19939 zhzh =A g o).

PE3te £ug SHsts Yo SAYOE BATT @ Agel T2 YUHL, 1 A7|e +3e)
QuA AR gk 9 BHo logHol Wt 4% W, WA £4H F2& A 5o o3
ARED. LA A BLAN ) B A1) ol AtE,

B

Ze JHES ZFAA o6, ol RE-S vBFA A e FAFojxn) ooy, B3}
AR ApE4H feoz ‘*‘0}74] Hrh

P. communis®] A5 @EZFL 3,660g /m? o] 3ol lx, & WAL 142g /m2o) itk

A zA] dF & A 242F 4,10, 4.25, 4.47 kg /m? /year o] 3, AN AHR x| 5FE zbzt 10.3,
o] A¥te Atz AR W § FL ot

INTRODUCTION

P. communis is widely distributed in most riverside and seaside with the appropriate wat-
er regions, Particularly the pure reed grassland in the delta of Nakdong river is famous in
Korea.

Studies on standing crops, annual net production and productivity of reed grasslands in
the deltas of Nakdong river were reported by Kim el al.(1972), Kim et al.(1982), and Chang
and Kang(1984).
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In this paper, seasonal changes of standing crops of the reed grassland were presented
on the basis of the monthly investigations which were carried out in 1982, 1983 and 1993.
Productive structures, annual net production and light interception were provided.

METHODS

On the pure P. communis community, ten quadrats of Im X 1m were settled, where abo-
ve ground parts and under ground parts(depth 35 cm)had been removed. The productive
structure was determined by the stratified clipping method of Monsi and Saeki (1953).
The sampled plants gathered from each stratum were divided into stems and leaves, whi-
ch were brought to the laboratory. The samples were dried to a constant weight at 105°C
for 24 hrs., ard the dry weight of each organ in each stratum were determined. The verti-
cal distribution of the relative light intensity in the community was measured by PAR
(Photosynthetic active radiation) meter.

RESULTS AND DISCUSSION

{. Light interception and productive structure

Relative light intensity passing the stacked leaves of the reed grassland was average 17.
3%. Light interception and absorption of the leaves were influenced by thickness, shape,
pigments, leaf area and age. This phenomenon indicates that the cumulative leaf area of a
definite space in a reed canopy is the same as the growth of leaf area of the canopy at
that time(Fig. 1). Therefore, this result is expressed as logistic equation ;
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Fig. 1. The relationship between the growth of leaf(black leaf) and the cumulative leaf area(white
leaf)



July 1994 A7l - AEz e A7Ed ol Zd 2219 FAd, Aadrz B ALy 21

L
1+b

where, I,, I, b, ¢ and the illumination above the canopy, the illumination within the can-
opy heigh h, a constant of intergration, a coefficient of light interception, and cumulative
leaf area from top to h height, respectively., The maximum interception of sunlight per
unit leaf area is obtained by

dl, .« Ic

ds 4

As shown in Fig, 2, the curves of sunlight interception by cumulative leaf area were de-
veloped from sigmoid pattern to exponential one during the growing season, It suggests
that the equation(1) and (2) accord with data meaured in the canopy the pure P.
communis grassland.

The longitudinal growth of above-ground parts of the P. communis grassland is maximum
state, 320cm, on 15th July. This result agrees with Kim et al.(1982).
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Fig. 2. Seasonal developments of relative sunlight interception and productive structure of the pure P.
communis grassland in delta of Nakdong river in Korea.
L :leaves, S :stems, m : flowers, : dead parts.
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Table 1. Seasoal changes of standing crops and productivity of the P. communis grassland in the delta
of Nakdong river in Korea in 1993.

Sampling Standing Crop(g /m?)

Parts Dates Apr.14 May 14 June 14 July15 Aug 15 Sep. 15 Oct. 13
Leaves 91.5 252.8 500.6 700.4 743.5 772.5 659.2
Stems 274.5 716.2  1,418.4 2,231.6 2,513.5 2,626.5 2,205.8
Total 366.0 969.0 1,919.0 2,932.0 3,257.0 3,399.0 2,865.0
Net prodoctivity 603 950 1013 325 142 —534
above-ground parts
Days between samples 31 33 31 32 32 29
Average daily 19.5 28.8 32.7 10.2 4.4 -
productivity

9. Dry matter production

Annual and seasonal changes of dry matter production of each organ, and of leaf area
index(LAI)were shown in Fig. 3. The seasonal maximum of above-ground parts were
attained in late September, and then decreased slowly. The standing crops of
under-ground parts decrease to June, and then increase until late September, But annual
maximum standing crops of roots is nearly the same. It suggests that the P. communis
grassland in the delta of Nakdong river is steady state.

Annual net production of the reed grassland in 1982, 1983 and 1993. were 4.10, 4.25 and
4.47kg /m? /year, respectively. This result agrees with Kim et al. (1972) and Kim et al.
(1982), but is very high value, comparing to different sites(Kim, 1975; Chang et al, 1976;
Lee et al, 1983).

The maxinum leaf area indices were 10.3, 11.0 and 10.4, respectively. Yim(1975)
reported that the maximum LAI of P. longivalvis grassland at Gunja in the Central Korea
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Fig. 3. Annual and seasonal changes of dry matter production of live materials of leaves, stems and of
leaf area index(LAI) of the pure P. communis grassland in delta of Nakdong river in Korea.
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2is 16.0 Kim et al.(1972) reported in Nakdong river 13.4~14.3.

3. Productivity

Seasonal changes of standing crops and productivity of live materials of P. commumas
grassland in the delta of Nakdong river were shown in Table 1.

The maximum average daily productivity is 32.7g /m? /day from 14th June to 15th July
and the maximum standing crop is 3,399.0g /m? in September. The net productivity of
this grassland was in excess of 142g /m? for one growing season except October.

Average daily productivity of dry matter yield in the reed grassland is initially slow,
reaches a maximum and then decrease rapidly until October. This dynamic pattern can be

considered to be interaction beween the reed grassland and its environmental factors.
SUMMARY

Interception and absorption of sunlight, seasonal changes of productive structure, pro-
ductivity, and standing crops of the Phragmites communis grassland which was the pure
stand in the delta of Nakdong river in Korea, were investigated in 1982, 1983 and 1993.

The light penetration through the stratified canopies is decreased in sigmoid pattern.
The cumulative leaf area of a definite space in a certain plant is the same as the growth of
leaf area of the canopy at that time. When the leaf area grows according to the logistic
equation, vertical accumulation of leaf area in a grassland is given by the general dynamic
equation, Light interception at the maximum growth rate of leaf area is given by this
equation(1).

The developed productive structure of live materials was occupied by the upper part of
photosynthetic system and the under part of nonphotosynthetic system, Therefore, the
pattern of the light interception was changed from a sigmoid pattern to an exponential
pattern,

P. communis contributed to the standing crops of live materials of above ground parts
was in excess of 3,660g /m? throughout the growing season. The peak standing crop, 2,399.
0g /m?, was reached in September. The net productivity of this grassland was in excess of
142g /m? for one growing season except for octber.

Annual net productions of the reed grassland in 1982, 1983 and 1993 were 4.10, 4.25, 4.
47kg /m? /year, respectively, The maximum leaf area indices were 10.3, 11.0, 10.4, re-
spectively, These data were very high in the natural grassland.
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