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Storage and distr ibution of soil organic carbon in D inghushan Biosphere Reserve
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Abstract: L and-use change that influences il carbon storage and releasew ithin the tropics can have large mplicationsfor glob-
al carbon cycling Changes in il carbon follow ing land-use change have become an international policy concern in tem s of
both sustained production at a local or regional scale, and the global consequences relating to increased enissionsof CO2 from
terrestrial systams

There are eight typesof vegetation in D inghushan Biogphere Reserve (DHBR), Guangdong province, and these vegeta-
tions can been divided into wo classes natural vegetation types (Ravine Rain Forest, M onsoon Evergreen B road-. eaved For-
est, M ountain Evergreen B road-. eaved Forest, andM ountain Shrubby Grassland) and secondary vegetation types (Pine For-
est, Pine and Broadi eaved M ixed Forest, Secondary M onsoon Evergreen B road eaved Forest, and Evergreen Shrub). In
thispaper, the storage and distribution of il organic carbon for these classes of vegetationw as studied based on 61 il pro-

files Theobjectivesof our study w ere to provide basic data for the estimation of the il carbon pool in subtropical China, and
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to provide information for the evaluation of ecological benefits contributed by nature reserves The resultswere as follow s

(1) soil organic carbon concentration generally decreasedw ith depth (2. 46%, 1.52%, 0.96% and 0.53% for 0 10, O
20, 20 40 and > 40an il depth interval, resgectively, with a range of 1.03 3.92%, 0.71 2.64%, 0.43 1.89% and
0.34 0.53%) in all vegetation type Soil organic carbon concentrations under natural vegetation w ere significantly higher
than that under secondary vegetation (1.7, 2.2 and 2.0 timesfor 0 10an, 0 20an and 20 40an il depth interval), ex-
cept > 40am depth interval

(2) Soil carbon density (t/hm?) for four il depth intervals varied from 15.64 to 29. 09, 9.25 to 24.86, 10.84 to 33. 69
and 4.59 to 34.09, and their mean values (t/hm?) were 23. 46, 16.94, 21. 20 and 17. 75, regectively. For thew hole il pro-
file, the carbon density was 53.56 111.46 t/hm? with a total mean of 73.92 t/bm? The highest carbon density value oc-
curred in Pine Forest, and the low est occurred inM ountain Evergreen B road eaved Forest Except for theM ountain Shrubby
Grassland, =il carbon density in natural vegetationw as significantly higher than that in secondary vegetation (1.7 to 2. 3 tines
for four il depth intervals).

(3) The average il thickness for all typesof vegetationw as 36. 67 73. 25an, w ith a total mean of 51. 99an, decreasing
w ith altitude

(4) The total carbon storagew as 72287.0 t in the area of 1028.4 hm?, with 32. 0%, 20.6%, 25.8% and 21.6% in O
10, 10 20, 20 40 and > 40an il depth interval, regectively. Itwasfound that natural vegetation had slightly higher pro-
portion of organic carbon in the top 10an of il than the secondary vegetation Of total il carbon in DHBR, 35 0% and
14. 5% w as contributed by Pine and B road-leaved Forest and M onsoon Evergreen B road-. eaved Forest, regectively.

(5) By comparisons, DHBR had low er il carbon densities, and had higher proportion of carbon contained in the upper
20an of =il than other regions These results show ed that human impactw asone of factors that made il organic carbon con-
tent in secondary vegetation types low er than in natural vegetation types

Key words il organic carbon concentration; il carbon density; carbon storage; carbon distribution; D inghushan Biogphere
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Table 1 Soil carbon density for four depth intervalsunder different types of vegetation in DHSBR
Range (t/hm?) M ean (t/tm?) CV. (%)
Soil (am) 0 10 10 20 20 40 > 40 Total 0 10 10 2020 40 >40 Total 0 10 10 2020 40 > 40 Total
Secondary vegetation
A (16) 31 307 57 147 58 187 23 334 309 909 194 93 108 171 536 360 272 360 611 334
B (18) 74 218 33 250 29 386 03 310 309 1071 213 109 145 158 590 248 454 533 531 323
c (1) 156 156 197 56 565
D (3) 221 230 77 181 92 237 390 693 225 129 164 46 541 30 567 623 396
M ean (10) 197 122 154 108 558 212 431 512 571 3hK1
N atural vegetation
E (3 261 289 225 226 257 416 365 930 1109 275 225 337 3651019 73 04 33B4 122
F (13) 164 346 85 275154 361 16 435 536 1255 242 176 236 184 821 218 344 273 701 249
G (4) 283 299 205 232 194 35581 101 950 1279 291 219 264 3411115 38 85 378 997 209
H (3) 257 299 186 288 216 272 443 904 281 249 244 100 726 78 221 160 342
M ean (6) 365 2172 217 2710 247 920 102 163 286 849 230
Totalmean (8) 235 169 212 178 739 131 243 3351 3550 24 68
*A H 2 Denote vegetation types, seefig 2, N umbersof sample in the parentheses
3.3
18 105am , 45 80an 36.7 73.0an,
56. 4an , (20 60am) ) (45 100am)
, ( 3
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’ : (1) 10an s
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, 39. 3% (35.0%),
12. 1% (14.5%), 3. 7% 7.8% ( 6.3%)
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101. 30 t/hm?) ® , , :
(1) Im, ,
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( 51.99an)
2
Table 2 Soil carbon storage and distr ibution for all types of vegetation in DHSBR
A rea 0 10an 10 20an 20 40an > 40an Total
V eget Carbon Carbon . Carbon , Carbon , Carbon
types Area  Percent storage * storage storage storage storage Percent
2 % % %
(hm?)  of total ) (%) ) (%) t (%) ) (%) (t) of total (%)
area(%)
Secondary vegetation
A 112 47 10 9 2181 9 34 3 1040 4 16 4 1219 2 19 2 1918 7 30 2 6360 2 88
B 403 67 39 3 8602 2 341 4400 0 17 4 5861 3 23 2 6390 1 253 25253 6 350
C 79 87 78 1249 2 277 1249 2 277 1573 4 34 8 444 1 98 4515 9 6 3
D 119 27 11 6 2686 0 399 1538 6 22 9 1959 6 29 1 547 5 81 6731 6 93
Subtotal 715 3 69 6 14719 3 34 4 8228 1 19 2 10613 5 24 8 9300 4 21 7 42861 3 59 4
N atural vegetation
E 37. 80 37 1038 7 22 9 851 6 187 1273 5 28 0 1379 7 30 4 4543 6 6 3
F 124 87 12 1 3016 9 28 9 2191 5 210 2945 7 28 2 2291 4 219 10445 4 14 5
G 46 73 45 1359 4 261 1021 1 19 6 1235 5 237 1593 0 30 6 5209 0 72
H 103 67 101 2912 1 321 2577 2 28 4 2531 6 27. 9 1039 8 11 5 9060 8 12 6
Subtotal 313 07 30 4 8327 1 28 5 6641 4 227 7986 3 27. 3 6303 9 215 29258 8 40 6
Total 1028 4 100 0 23046 3 32 0 14869 5 20 6 18599 8 25 8 15604 3 21 6 72120 1 100 0
A H , 2 Denote vegetation types, seefig 2, * , Percent of total of this vegetaion type
2 [9] 16]
(3) : : :
[20, 21] [24]
( 2,
4.2
Baties'™ ,0 100an ,0 30am 0 50an 37%
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