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

processes of threemain forest types in D inghushan during a rain season

LUO Yan, ZHOU Guo-Yi, ZHANGDeQiang, GUAN L i1 i, OU YANG Xue-Jun, CHU GuoW ei (south
China Institute d Botany, ChineseA cadany o Sciences, Guangzhou 510650, China). Acta Ecologica Sinica, 2004, 24(12): 2973 2978
Abstract: There is significant importance of total organic carbon (TOC) trangport during the hydrological processes in forest
ecosystam, forw hich playsan important role at intra-ecosysten carbon dynam icsand carbon dynam ics during successions It is
probably helpful in finding” missing carbon sink”, too. This research was conducted in Dinghushan Bioghere Reserve
(DHSBR), which is located in lower subtropical China There are three main forest types including P inus massoniana forest
(MM F), pine and broadleaf mixed forest (PBM F), monsoon evergreen broadleaf forest (M EBF) in Dinghushan, which
represent three stages of a series of forest succession W ater sanples from 6 hydrological processes, ie, precipitation,
throughfall, stenflow, il water of A shorizon (25 30an in depth, SV 1), il water of C-horizon (50 80an in depth,
SN 2 and strean flow of PM F, PBM F1, PBM F2 nd M EBF were oollected on a rain event bases from M ay 2003 to
September 2003 TOC concentrationsw ere detem ined by TOC analyzer (TOC-V, Shimadzu, Japan) in order to ravel the
changesof TOC concentration in a single forest and during successions The results showed (1) the relative incrament of TOC
concentration in throughfall versus that in precipitation happened in the three main forest typeswas expressed asM EBF>
PBMF1> PBMF 2> RMF; (2) TOC concentration of stenflow wasexpressedasPMF > PBMF 2> PBM F 1> M EBF;

(3) TOC concentration of SV 1 ismuch higher than that of SV 2, (4) the strean w ater in the Pinusmassoniana forest has the
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highest TOC concentration; (5) Therew ere similar tendency of TOC concentrations during the hydrological processes in three
main forest types, whichwere stenflow > throughfall > SN 1> SN 2> strean water But variation of TOC concentrations
during the hydrological processes inM EBF w as the low est in the three forest typesw hile that in AM F w as the highest A Il of
the results indicated that (1) changes of canopy structure and tree ecies during successions can affect the concentration of
TOC during the hydrological processes (2) TOC trangported during hydrological processesw asmostly stored in the forest
ecosystan; (3) the resistance of mature forest w as higher than that of pioneer community.

Key words TOC; concentration; Dinghushan; succession; forest hydrological processes
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Table 1 M ean concentrations of TOC in the hydrological processes
+
TOC 2.4 1L.2amgh of the threemain forest typesduringa rain season
2 1 ) : 2 1
12.9+ 7.9mgA , 13.2+ 13.1mgA , 14.2+ 13.6mgA , 14.6 W ater types MM F PEBMF2  PBMF1  MEBF
+ 12.2 mg/f_ 3 TOC 1 Precipitation 2.4+ 1.2 2.4+ 1.2 2.4+ 1.2 2.4+ 1.2
Throughfall 129+ 7.9 13.2+ 13.1 14.2+ 13.6 14.6+ 12.2
Stanflow 52.1+ 25.6 23.9+ 11.8 21.5+ 10.7 18.6%£ 9.7
31 TOC 1w 1 12.8+ 4.4 11.9+ 5.3 13.6+£ 4.3 10.8+ 8.3
. Toc , 29N 2 1214 6.8 6.4£2.9 10.2+57 55t 15
2 4 Stream w ater 51+ 53 — 1.8t 0.7 2.0+0.5
TOC 2 TOC
(%)
2 ! ! Table 2 Contrasting study on TOC concentration of throughfall in
TOC , the threemain forest typesduring a rain ssason
, [15] 2 1
[16] TOoC Item M F PBM F2 PBM F1 M EBF
A verage 442.9 456.0 501.7 516.1
' ' Maximum 1282.0  1965.6  1306.6  1131.8
’ ! M inmum  195.9 37.2 73.2 58.1
, , V ariation _ 1086. 2 1928. 4 1233.4 1073.7
) ) TOC * = )/ x
, 100% Relative incranent= (TOC concentration of throughfall -
TOC TOC ooncentration of precipitation ) /TOC  concentration  of

(171 precipitationx 100%
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Fig 2 M onthly concentration of TOC in the stenflow of the three
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