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Dynamics of carbon in the grassland. fernland and shrubland of
Hong Kong

GUAN Dong-Sheng  (Department of Environmental Sciences Zhongshan Universitys Guangzhou 510275 ,China)
Abstract:Carbon dynamics of the grass, fern and shrub communities in Hong Kong were studied based on
the estimation of their biomass and net primary production (NPP). The results showed that carbon stor-
age of plants in the grassland, fernland and shrubland were 377, 871 and 1448 g/m? respectively. The car-
bon storage of soil was larger than that of plants in the three communities. The carbon amounts assimilat-
ed for NPP and net accumulative biomass were 332, 489, 469 g/m* « a and 87, 246, 185 g/m* * a respec-
tively. The results indicated that human disturbance, such as cutting, would decrease carbon amount as-
similated by vegetation.

Key words :carbon dynamics ;grassland; fernland; shrubland; Hong Kong

:1000-0933(2001)03-0440-06 Q148 A
CO,
. CO, s
(2] , . C [3~5]
C . 1/3 (1,
. 48.3%, . o
1
22°25'30"~22°26'30" 114°06'30"~114°07" 30" (
) ( ), 120~290 m, 35°~45° .
. s pH 4.38~4.66, 0.1209%~0.238%, 0.048%~0.202%,
30~69 ug/g. . . 1.46%.1.52%,2.70% 1.32.1. 30,
1. 33g/cm?, ; 22.8C, 78% 2214 mm,
) 4~9 o
(Rhodomyrtus tomentosa) ) (Melastoma
:1999-07-31; :2000-02-23

(1957~) , , , o B



3 : . . C 441
candidum) | (Helicteres angustifolia) . (Dicranopteris dichotoma) s
(Rhus chinensis) . (Smilax china) . (Is-
chaemum spp. ). (Arundinella setosa) (Eulalia speciosa) , (Cymbopogon
tortilis) . . (Lygodium dichotomum) .
2
2.1
. . @
10 ;@ 8§ 1mXlm R .
16) (9 )s ImxX1m
1O, 10 32cmX32cm R ( ) (
) o (D 5 1m
X 1m s s ;@) 1989 1 9 1990 3
N , 105C .
2.2
Pn=AB+L+G
sAB  la ;L la . e
) [7N9]o
2a
2.3
8 ) 3 s
, .4 . 1 . 1.0 mx1.0 m, 0.25
2.4 C
70 C . . C
K,Cr,0;-H,SO, o
3
3.1 C
N C 848,1837,2961 g/m* 377,871,1448 g/m*(
I C .
s C 2 s
2~3a"1, C
. 38066 g/m? 35798 g/m?’M 1%,
C 42905 g/m* 23714 g/m*, 35 a
C 11127 g/m* 6694 g/m?, C .
/ 4.28, 6. 0911,
C / 12.50  12.83%7, 35a C
/ 2.93", . C /
0.78,0.44,1.10 0.75,0.43,1.07, s C /

’

’



442 21
1 N C
Table 1 Distribution of biomass and carbon storage of plants in the grassland, fernland and shrubland
Aboveground Belowground Total
Vegetation Composition Biomass  C storage DBiomass C storage Biomass C storage
(g/m?) (g/m?) (g/m?) (g/m?) (g/m?) (g/m?)
R. tomentosa _
1327 642 1158 577 2485 1219
201 97 235 116 436 213
Other woody plants °
Herbs 5 0 B 0
Shrubland erbs 25 1 15 6 4 16
Total 1553 749 1408 699 2961 1448
D. dichotoma 464 217 928 440 1392 657
Other herbs 18 8 17 7 35 15
Woody plants 78 37 332 162 410 199
Fernland -
Total 560 262 1277 609 1837 871
Grasses 316 136 250 107 566 243
Other herbs 10 4 21 9 31 13
. Woody plants 47 22 204 99 251 121
Grassland
Total 373 162 475 215 848 377
3.2 - C
- C > > > (
> O 2), N C 5.3,18.9,16.8
12.6,14.7,5.9 (0~10 cm)C 19.6%,42.1%  40.3%, P C
o C C ,
C , C .
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Table 2 Dry matter and carbon storage of various components in the grassland, fernland and shrubland
Dry matter C C storage CO,
Vegetation Composition (g/m?) (g/m?) Convert CO,(g/m?)
Vegetation 2961 1448 5306
Stand dead 175 86 315
Litter 511 246 901
Shrubland .
Soil (0~10 cm) 6191 3591 13157
( )Soil (root layer) 26894 15600 57158
Vegetation 1837 871 3191
Standing dead 98 46 168
Litter 126 59 216
Fernland .
Soil (0~10 cm) 3564 2067 7573
( )Soil (root layer)?’ 8354 4846 17756
Vegetation 848 377 1381
Standing dead 151 71 260
Litter 65 30 110
Grassland .
Soil (0~10 c¢m) 3322 1927 7060
( )Soil (root layer)? 11540 6694 24527
D R . 45 cm,35cm 60 cm, 1) The depths of root layers were 45cm, 35cm

and 60cm for grassland, fernland and shrubland respectively.
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Table 3 Net primary production (NPP) and its carbon amounts in the grassland, fernland and shrubland

Aboveground

Belowground

Total

Vegetation Composition NPP Fixed C amount NPP Fixed C amount NPP  Fixed C amount
(g/m?+a) (g/m?+a) (g/m?e+a) (g/m?+a) (g/m?<a) (g/m?-a)
R. Tomentosa
645 296 175 85 820 381
Other woody
78 35 35 17 113 52
plants
Herbs 53 26 24 10 77 36
Shrubland
Total 776 357 234 112 1010 469
D. dichotoma 558 261 370 175 928 436
Other herbs 16 7 9 4 25 11
Woody plants 72 33 18 9 90 42
Fernland
Total 646 301 397 188 1043 489
Grasses 470 203 208 89 678 292
12 5 8 4 20 9
Grassland 57 27 8 4 65 31
Total 539 235 224 97 763 332
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Table 4 Net accumulation of biomass and carbon of plants in the grassland, fernland and shrubland

CO,
Net biomass accumulation Net C accumulation Convert CO,
Vegetation
(g/m? « a) (g/m? « a) (g/m? * a)
Shrubland 374 185 678
Fernland 519 246 901
Grassland 198 87 319

5

Table 5 The effects of cutting on dry matter production and its carbon amounts of plants in the grassland and fernland

Cutting period?’ 1 One year after cutting
CO, CO,
Vegetation  Cutting frequency NPP Fixed C amount Convert CO, NPP Fixed C amount Convert CO,

(g/m? « a) (g/m? + a) (g/m? + a) (g/m? + a) (g/m? * a) (g/m?+ a)

Monthly
161 74 271 159 74 271
4
448 207 758 364 171 626
Four monthly
Fernland Yearly 498 235 861 405 191 700
Monthly
157 67 245 148 63 231
4
370 159 582 338 147 539
Four monthly
Grassland Yearly 381 166 608 377 164 601
D Mean for two years
4
A} N ) ’ ) )
N C s C C
C o . N A b .,
C o ’ Y N b



6 (0~10 cm)

Table 6 Carbon storage of top soil (0~10 cm) before and after cutting in the grassland and fernland

4
Before cutting After monthly cutting After four monthly cutting
CO, CO, CO,
Vegetation
C storage Convert CO, C storage Convert CO; C storage Convert CO,
(g/m?) (g/m?) (g/m?) (g/m?) (g/m?) (g/m?)
2067 7573 1420 5203 1777 6511
Fernland
1927 7076 1440 5276 1766 6471
Grassland
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