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Study on the concentration of total organic carbon in the forest hydrological

processes of three main forest types in Dinghushan during a rain season

LUO Yan, ZHOU Guo-Yi, ZHANG De-Qiang, GUAN Li-Li, OUYANG Xue-Jun, CHU Guo-Wer  (Sowh
China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China). Acta Ecologica Sinica,2004,24(12) :2973~2978.

Abstract ;: There is significant importance of total organic carbon (TOC) transport during the hydrological processes in forest
ecosystem, for which plays an important role at intra-ecosystem carbon dynamics and carbon dynamics during successtons. It 1s
probably helpful in finding “missing carbon sink”, too. This research was conducted in Dinghushan Biosphere Reserve
(DHSBR), which is located in lower subtropical China. There are three main forest types including Pinus massoniana forest
(PMF), pine and broadleaf mixed forest (PBMF), monsoon evergreen broadleaf forest (MEBF) in Dinghushan, which
represent three stages of a series of forest succession. Water samples from 6 hydrological processes, ie, precipitation,
throughfall, stemflow, soil water of As-horizon (25~ 30cm in depth, SW1), soil water of C-horizon (50~ 80cm in depth,
SW?2) and stream flow of PMF, PBMF1, PBMF2 4 nd MEBF were collected on a rain event bases from May 2003 to
September 2003. TOC concentrations were determined by TOC analyzer (TOC-V, Shimadzu, Japan) in order to ravel the
changes of TOC concentration in a single forest and during successions. The results showed (1) the relative increment of TOC
concentration in throughfall versus that in precipitation happened in the three main forest types was expressed as MEBF >
PBMF 1 > PBMF 2 > PMF; (2) TOC concentration of stemflow was expressed as PMF > PBMF 2 > PBMF 1 > MEBF;

(3) TOC concentration of SW1 is much higher than that of SW2; (4) the stream water in the Pinus massoniana forest has the
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highest TOC concentration;

(5) There were similar tendency of TOC concentrations during the hydrological processes in three

main forest types, which were stemflow > throughfall > SW1> SW2 > stream water. But variation of TOC concentrations-

during the hydrological processes in MEBF was the lowest in the three forest types while that in PMF was the highest. All of

the results indicated that (1) changes of canopy structure and tree species during successions can affect the concentration of

TOC during the hydrological processes; (2) TOC transported during hydrological processes was mostly stored in the forest

ecosystem; (3) the resistance of mature forest was higher than that of pioneer community.
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Table 1 Mean concentrations of TOC in the hydrological processes

of the three main forest types during a rain season

KELE HERMK B 3K 2 B3RH 1 Z XAk
Water types PMF PBMEF? PBMF1 MEBF

KK K Precipitation 2.4+1.2 2.4+1.2 2.4+1.2 2.4+1.2
%7K Throughfall  12.9+7.9 13.2413.1 14.2413.6 14.6+12.2
WFZER Stemflow  52.1+25.6 23.9+11.8 21.5F+10.7 18.6+09.7

THK1SW1 12.8+4.4  11.9+5.3  13.6+4.3 10.84+8.3
+ 8K 2 SW 2 12.1+6.8 6.44+2.9 10.24+5.7 5.54+1.5
# 7K Stream water 5.1+5.3 — 1.84+0.7 2.0+0.5

R2 BEFHRBATESHKEEEK TOC 5K 8 5 I % b 7 58

(%)
Table 2 Contrasting study on TOC concentration of throughfall in

the three main forest types during a rain season

i H SEMMA BEIXHAZ RRIXHAL  FXK
Item PMF  PBMF2 PBMF1  MEBF

FHE B Average  442.9 456. 0 501. 7 516. 1
B AWE Maximum 1282.0 1965. 6 1306. 6 1131. 8
B/P#¥E Minimum  195. 9 37. 2 73. 2 58. 1

A AV R B Variation  1086. 2 1928. 4 1233. 4 1073. 7

* X B = (FFKIKE — KUK/ RIBEKHEE X

100% Relative increment = (TOC concentration of throughfall —

TOC concentration of precipitation )/TOC concentration of

precipitation X 100%
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Fig. 2 Monthly concentration of TOC in the stemflow of the three

main forest types during a rain season
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main forest types during a rain season
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Fig. 4 Monthly concentration of TOC in the soil water of the three main forest types during a rain season
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