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Summary

In the grassland ecosystem dominated by Phragmites longivalvis in the delta of Nak Dong River,

the production, decomposition, and accumulation of organic carbon were estimated by the theoretical

analysis. The amounts of organic carbon and organic matter of litter are 1020.43g/m2 and 591.90g/m2,

respectively. The amounts of organic matter and organic carbon on the grassland floor is 1154.96g/m2

and 669.93g/m2, the ratio of annual litter production “L” to the amount of accumulation on the top

mineral soil (F, H and A, horizons) provided estimates of decay constant k. Constant k is 0.884 in

the Phragmites longivalvis community. The vertical levels of organic matter and organic carbon is the

highest in 120-140 cm of photosythetic system and in 0-20 cm of non-photosyntic system.
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Fig. 1. Map showing the location of the study
area
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Fig. 2. Hythergraph for the study area, a delta
of the Nak Dong River
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Table 1. The amount of water content, dry weight, organic matter, organic carbon and ash in

P. longivalvis grassland

Height Water Dry Organic Organic Ash Organic
content weight matter matter carbon

(cm) (%) (g/m?) (%) (g/m*) (%) (g/m*)
160 — 180 1 7.79 4.32 95. 65 4.17 4.35 2.42
2 6.82 7.17 93.32 6.69 6.68 3.39

3 6.79 9.96 93. 46 9.30 6.54 5. 40

4 7.91 10. 48 93.25 9.78 6.75 5. 67

140 - 160 5 8.06 12. 70 92.19 11.70 7.81 6.79
6 7.65 15.45 91.93 14. 20 8.07 8.24

Leaf 7 7.42 19. 05 91.22 17.37 8.78 10. 08
8 7.22 22.22 91.02 20. 22 8.98 11.73

120 - 140 9 7.53 23.52 91. 08 21.42 8.92 12.43
10 7.53 28.53 91.16 26. 02 8.84 16. 09

100 —120 11 7.85 30. 56 90. 76 27.72 9.24 16. 08
12 7.86 29.92 90. 90 27.20 9.10 15.78

80— 100 13 7.55 28. 90 90. 92 26. 27 8.08 15. 24
14 7.71 25.30 91. 12 23.05 8.88 13.37

60 — 80 15 9.85 39.77 91. 02 36.19 9.98 20.99
Dead leaves 9.66 72.42 90. 97 65. 88 6.03 38.21
160 - 180 7.18 9.73 93.87 9.13 6.14 5.30
140 - 160 7.80 41.67 93. 34 38.88 6.66 22.55
120 - 140 7.54 70. 84 92. 83 65. 74 7.17 38.13
Steam -100-—120 6.53 83.31 93. 49 77.89 6.51 45. 18
80— 100 7.68 82. 26 94. 34 77.56 5.66 44.99
60— 80 6.83 93. 96 95. 98 90.01 4.02 52.21
40 - 60 6.63 99. 30 96. 27 95.63 3.73 55. 47
20-40 6.41 111.70 93. 07 104. 55 6.40 60. 65
0-20 6.27 117.98 96. 47 113. 85 3.53 66. 04

Table 2. The amount of water content, dry weight, organic matter, organic carbon and ash
of the litter in P. longivalis grassland in a delta of the Nak Dong River

Oven Water Organic Organic Ash & Organic
Horizon dry weight content matter matter soil carbon
(g/m?) (%) (%) (g/m?) (%) (g/m?)
L 1090. 79 7.50 93.55 1020. 43 6.45 591. 90
F 907.93 11.08 80. 05 726. 80 19.95 421.58
H 511. 05 6.39 42.55 217. 45 57.45 126. 13
A1 698. 88 5. 50 30. 15 210.71 69. 85 122. 22
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Fig. 3. Productive structure of Phragmites longivalvis community
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Table 3. Parameters and time for decomposition of organic carbon in P.longivalvis grassland

ecosystem in a deita of Nak Dong River

Half time 95% time 99% time

Decay k 1/% 0.693/k 3/k 5/k
(years) (years) (years)

Organic carbon 0.884 1.131 0.784 3.39%4 5.656
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Fig. 5. Theoretical equations for organic carb-
on or energy stored and released in
dead organic matter in the grassland
ecosystem in the delta of Nak Dong
River
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Table 4. Accumulat,on model and annual maximum equation for organic carbon or energy in
P. longivalvis grassland ecosystem in a delta of Nak Dong River

Grassland type k k’

Accumulation model

Annual peak values (Fn)

P. longivalvis 0.884 0.469

C=L/0.884 (1-e—0.884t)
C=669.93 (1-e—0.884t)

Fn=L1/0.469 (1-e—0.469t)
Fn=1261. 83 (1-e—0.469t)

Table 5. Parameters for exponential accumulation of organic carbon oreenergy in P. longivalvis
grassland ecosystem with steady-state litter production (L)

Grassland type

Steady-state level for production L. units per year (L /K)

\ L=50

L~=100

L =200 L =500 L =800

P. longivalvis 0.884 56. 561

113.122

226.244 565.610 304.976
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