MEEASZEWM 20598 Fiek HIH
CHINESE JOURNAL OF APPLIED ECOLOGY, Sep.2005,16(9):1655~ 1660

HHALSH AT EXH AN FEIEF EFIEKRDS”

FrH"
ORI KFEFRERNE S TR, M 510090;2 PEF2EEBEEWE, I M 510650)

1 5

RIESRGK IR P HRERRBRES

REGHUMBER RN EENETZ — FREAS R

onp

FE® kER E T BEMA x| #

[#FE] 200247 H~2003 %7 A SIS ANTESKETEEKXELE R LFIHR(TOC) &7
MREHT TVSHR.EFREA, W HHE, RIPKSERKBA SN TOC BHEH 41.80 kg hm™2-yr~ !, #t
HRFFHTK(0 cm HHBEBK)GHFNH 17.54 71 1.80 kg-hm 2 yr L, AR B ZEN 22.46 kg
‘hm~2-yr~!, BRH TOC HEFH. HFXBKF TOCERAFNTEA LS RKEEKHASNSELBE—K.
KEREKY TOC FHREN 3.64 mg-L™!. 3 FMMERIGHRTHEG, EEWAR TR+ TOC &
FH A BE S A RS K TOCHREMINT 6.10 571 7.39 5. MR B .25 cm M 50 cm LWHBFEK P
TOC FHIMBE BN 12.72.7.905 F1 3.06 mg- L™ . EFERAR T HP TOC IEM H LMY, B kFE
(3 H), TOCHEEF M, 9o AGEH TR, 12 AXFFEF. BKBE XN A HHERLT+ TOC &
BEHE.25 cm A1 50 cm LB EFE KD TOCHETLHABHH TR ARAKBH FTH P TOCKEER
BX.KSFEK. FEET.25 cm F 50 cm 138K b TOC 3 BE B R /K A9 39 DTG S04 PE R B, BT A0 L 3%
B TOCHRES KSR KEZETHBHXXEER BT R L8KI, KX BESRAKF TOC K
B ERSREKEREN T EMAMRIERS.

X EREMRRHK KXE BHEVBR(TOC)

XERS 1001 -9332(2005)09 ~ 1655-06 HEPHS Q148;S715 XEAHRIAE A

Dynamics of total organic carbon (TOC) in hydrological processes in coniferous and broad-leaved mixed forest
of Dinghushan. YIN Guangcai’?, ZHOU Guoyi?, ZHANG Degiang®, Wang Xu?, CHU Guowei?, LIU Yan?
(}College of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou
510090, China ; 2South China Botanic Garden, Chinese Academy of Sciences, Guangzhou 510650, China ).
-Chin.J.Appl . Ecol .,2005,16(9):1655~1660.

The total flux and concentration of total organic carbon (TOC) in hydrological processes in coniferous and broad-
leaved mixed forest of Dinghushan were measured from July 2002 to July 2003. The results showed that the TOC
input by precipitation was 41.80 kg*hm ~2yr~!, while its output by surface runoff and groundwater (soil solu-
tion at 50 cm depth) was 17.54 and 1.80 kg* hm ™2+ yr ™!, respectively. The difference between input and output
was 22.46 kg*hm™2-yr™ ', indicating that the ecosystem TOC was in positive balance. The monthly variation of
TOC flux in hydrological processes was very similar to that in precipitation. The mean TOC concentration in pre-
cipitation was 3.64 mg+L ™!, while that in throughfall and stemflow increased 6.10 and 7.39 times after rain
passed through the tree canopies and barks. The mean TOC concentration in surface runoff and in soil solution at
25 and 50 cm depths was 12.72,7.905 and 3.06 mg* L™}, respectively. The monthly TOC concentration in
throughfall and stemflow had a similar changing tendency, showing an increase at the beginning of growth season
(March), a decrease after September, and a little increase in December. The TOC concentration in runoff was
much higher during high precipitation months. No obvious monthly variation was observed in soil solution TOC
concentration (25 and 50 cm below the surface) . Stemflow TOC concentration differed greatly between different
tree species. The TOC concentration in precipitation, throughfall, and soil solution (25 and 50 cm depths) de-
creased with increasing precipitation, and no significant relationship existed between the TOC concentrations in
stemflow, surface runoff and precipitation. The TOC concentrations in the hydrological processes fluctuated with
precipitation intensity, except for that in stemflow and soil solutions.

Key words Coniferous and broad-leaved mixed forest, Hydrology, Total organic carbon (TOC).
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gitEg . LR URUSENEMWRBAFRT
w1022 4R/ N R ARG LUK R A 1 BRAE
WS, MAKCEERBYREET R ER-KRF
B — A XEBHY, RREMBAE SRR R
B EERR. FFRRM, “RAIL"HRA FTEERFS
HiEERFESGEFRRERE TH R CO,
iR REIRE T 9 B A K (regrowth) i3 78, HF H A B E
7E R b A 25 R 4 K B SR Sk G 1 YT O ST K
BB Ry P AR RN E—S TR K
SIE R G T 0 K9 AR SR

HERESREEFH EHFILB(TOC) B FIEHH
HLBR (DOC) F1BURL A HL B (POC) P 3% 43 4 i1
DOC T EQRE —E/BHEF . S8 . & I Bk KR
%= FERE—SRELEy EEBRMATHRLE.
Blt, ROEESTBEMATHERESEERSHE
K VEEM TR R EE R R K 1 DOC #
7t — iRm0 7] (BIR A1 K B O YL R
ERZA G ELTES TOC S . HREH,
TOC X+ I H IR KK B B8 S T K,
B R IE S KT DOC W& B4 B2 XH
4%, T POC L di 18 /N B 43112131 DOC RALEH
RTEBATREEEMIEA MARBRK %4
DOC R HEHBRMITRBREA VLR AW . XL
FMRETHHEF. ELREFHSB T PHX
LU R RYE B R E T E A RA A RN E
AU DOCE 55— 48 TE (0 Al Hg &)t
BAE X2 FEt, DOC ZREH KBEAHEER
Fz—0) g & AAUS ) S L g R R A
KEBEAKF DOCHKEHR 3.53 mg- L4, L REIHAKR
SBEKF TOCHEM 97%, FEFM T .25 em
1 50 cm T 3/K A DOC ¥R B 435l & AL TOC R
BRI 47 % .48% .96 % F1 52% . Bl I, TR R AHEM A S
FZSKEF L RRFH TOC, AUAT LA -3 T @
UREEMRTEERFENTLUK I B EBHR
B, & A B T SRR K B S e R 45 T WOEE

AXBERRHFLUERBERYHEGERRY—
BRI TR MK E S R R R I KSR+ TOC
PR ETL R LB RE.

2 HRBRSHRHE

2.1 HRIXEN
MABEMLFI FEEXRTREVLEREEREPK
HM(112°34°E,23°10'N) . AR SEAEER T EREEE

B LEETESTEHUE, KREZGHFEE, ETFHKA
21.4C,B%H A7 A)25.9 T ®E A1 A)11.0 T, R
BESE36.1 CAIET AH), RHBMHEKE-0.2 T
(1975412 A), EFHBEFE 1 956 mm, 76 % B KX SHEK
HEHE4~-9 A HEEXRBWFERER 1 115 mm, FHH
SHEE 81% Z&A "4 IRB #3 0 K RIE BB 1T
Bk AREH, P E T, WKL 250 m, B 30°, TR 1 hm?,
B 20 4 50 FERWATLHEN DB BN (Pinus
massoniana) £ B RRFRET, B A=A R 3 & K.
EBRETAATAR EABNEARIBR FALREE
5 B ¥ (Pinus massoniana )~ i K (Schima superba) . 4 5
(Castanopsis chinensis) % . M THI B AT %, FEHFEHRA
(Schima superba). 3f K ¥ (Litsea rotundifolia). 4 T
(Castanopsis chinensis) b R (Psychotria rubra). H4E K
(Cratoxylon cochinchinensis) ¥17 W5 ( Ficus variolosa) %.
TRADFEL, T EREEAY, REAVRETE 2.94% ~
4.27%.

2.2 WrRFE

221 REFE LERITHRISHMIFREBERE
APS-2 BIRE KL H S REESFRERIHEK, HEE AR
—K 2D)RAFERRAEFEARE 4 BRRRTHK
KBORTHAPR 4 m KP4 200 mm 1 PVC HEKE RIFF
R, 1 0 P RS 29 80 cm, BUEERT RN R E £ . 3)#
FRREFHNRE 4 cm K2 100 cm MEZHE L X BEK
BEAR, BRZBE WA, ERTH 1.3 m LHER
W, RS S BR(ERMA AL 2 5 RN L BR), R
BE I kE B 3) ERM N ERA R AN E, B E
HRASmX10m 3 M EARREREH (BB RZT
), BRHE AR EAE K FRKE. ERFEFHME T H R
W 100 cm X 100 cm X 100 cm B BEKF . K #E R S0t
B 7R . 4) KA B WA RE N 25 cm X 30 cm #B5
BB R KRB WREREREN TEBHEK TS
PEIAREM, — 5= S cm, 55— 3% W H R T 704k, BUke 2R
R —ERY 2 om WETL, A—RPKkEHWLIIN L
REEKSFEETHEN R KSR, ERESBERHERRE
RE (25 cm F1 50 cm) RS HEHEE 3 4+ 5% 8 KE
AR R K 6 REE T R R0 ok £

222 AT RAA ARG B A EH 5000A & TOC
ST BT K B AT A, SR A R B AL ——3E 5 B4 4t
TR B 3 B K R LR S/ (TOC) .

3 BRE5SH

3.1 SIS REHRESAR RN SIS

2002 £ 7 H~2003 5§ 7 A, B LsrEHER
MRBEZK S N BB 1 BfR, &4 TOC HIEF
B AHRHHMKII KK HEKS TOC RRBEZENR
97.69 kg-hm ™ ?-yr !, LS B R AT R4S
RA—H4r TOC K B KK FE KX bR f s F a9k
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i OEFEAETRS TOC 28 A 122.37 kg hm ™%
v LR RS TOC B8N 17.12 kg  hm ™2+
-1

KX AR E R iE G TOC RS0 . A
MANFREZKF TOC B TFHRE RN 3.64 mg' L7, &t
FHRERE AR T RES, FEWART RS
TOC g FH37k B 4 5l L X S BE7K A TOC R BE 1S hn
T 6.10 571 7.39 . X R WH TOC K E XN
12.72 mg-L™Y, A B R FARA MK+ TOC &-F
W, (B8 T 25 cm 1 50 cm 13K F TOC FHK
BE(7.905 #1 3.06 mg-L~1).

yr

o EKBA sFBAMN HUF K
Net balance Input frqm Output from Output from
2246431 precipitaion runoff groundwater
X » hm® Lo 41.80%6.40 17.54%1.21 1.801+2.09
J Y| tkgehm?eyr'| |kgehm®+yr'| [kgehm®.yr
l
I ]
FENPTOCHE BT TOCHE
Total TOC in Total TOC in
thuoughfall stemflow
122371659 1712153
kg * hm? « yr* kg * hm? * yr'

Bi1 SBLsSHRTHERKESREE TOCR AR EHERE
Fig.1 TOC input and output in the coniferous and broad-leaved mixed
forest in Dinghushan.

3.2 S#WlsrEHEZRAREAK SRS TOC BB
M EM S

3.2.1 TOC BB HAZHAE WML REHE, SHHls
A B KRBEK.FER R TH O BERRM
T EEK (25 cm F1 50 cm) H TOC BB AL
FEKA(HE2), FHRAKF TOC BBEA ESKR
BE7K A s a—8, KR KM A G, £7K
XaABHKEM A, BT TOC B Ed . EHRATN
K A TOC BBES T RIEIAIIRSHEK, XFEH
EAkH R G K RIS R A PR A e R K8
A 10 AFERFM L IEEEK(25 cm 1 50 cm)
F TOC BB S . X—HEEH FRAMH KKK
BN T HRBRM L EEEKOS o) B—
T ] RE R B T KA ROE RN B P Ak
Z, MATKFBEANTHEY R, ANTT5EFER
WA 25 cm HEBFEKSF TOC BB BRKRE
MYLAM2 A MERRAM L EBEKRED,
TOC & BEMFT 0.

3.2.2TOCHKREASE MW, EXPEEEY
TS BRI R K TR . B K Bk, Feaint|a]
A, RRREK S TOC HER/D, B “HRBR”. B
B KK/ Z MmN KT RE S '] TOC IKE.
BT R R IE RS B R R R T 7 HLER, T

30 7 250

200

TOCH# Total TOC (kg * hm?)
g
K F7K B Precipitation (mm)

WA

D - = L
7 8 9 10 11 12 1 2 3
A 4 Months

B2 XKBEKBEMKXIEY TOC EBEMAFE

Fig. 2 Monthly precipitation depth and total TOC for different hydrolog-
ical process.

a) K BE7K Precipitation; b) % M Throughfall; ¢) # T #fil Stemflow;
d)H R B Surface runoff;e)25 cm 1 5¥K Soil water at 25 cm depth;
£)50 cm T 1¥7K Soil water at 50 cm depth; g) XX K& 7K & Monthly pre-
cipitation. T [ The same below.

2% B TR BT E Y R B A W
B E o B IR, A /M i P k. Bk, ZFEW
WFHRF TOC KB ETZE S F AKX KREKF
TOCHE(HE 3). hE 3 FLLEH, FBENMAR TR
' TOC W B A kAL, 2K FH (3 A), TOC
WEFGM, o AGZEH TR, ZE12 A, B TEE
Bk B/, MY EREER T KB F IR, B
W E R MRF RS TOC Mk B XH FrEFH.

WA, BT R G TOC IR E R Z R Fhay o w . &
AT HA 8], ] —EEHB Y TOC W PR BRI N D
B3 (46.612 mg- L™ ') >H#F (34.351 mg-L™') >
FIAR(14.224 mg-L™Y). XA[EERBTREFRE .
HpE, AW TR TOCHRE LSS ; Bl R 5 R
Wy 4 WA ER L.
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Fig.3 Monthly precipitation and TOC concentrations for different hy-
drological processes.
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HE R W S TOC ¥ B AR IR K ik B, A
BETF 25 cm 1 50 cm 138K, RERE 7.8 A7, e
ERHRFT TOCKEEHREAMEREZ . X—HHZ
HFHRMERAOREEHEN T ERERTIRE R’
WK, B KMESTNER; A —FERET 7.8
A &E g, Atz A M EYIEES, FIES
bR, ATRERE U E R TOC MM A B . e, B4
Wy 5 W A B — e S A AR AR KT B, AT 42
mTHIERBRR S TOC W E(E 3). XFEHETRIC
N TR HA A LR, R R R B EFH TOC
AR EREH .

25 cm M 50 em T3 B FE K+ TOC ¥ B TG
B A, H 25 cm 1B EKF TOC #ik
EERT S0 cm 1B HE/K(E 3). XEHKXH
ARELELEPRE BHT RAEREN—F
G O AFERE LR, XR—NEEMRIL.
3.3 SEILEEIEXAK TOCHKE S KK HBKEH
XF

KBRS TOC ¥ B FERE /K & #y3%8 hn 2 5T 30
BT, ZBENF TOCKES KK AKRZET
FERUUMHERER(E4).

WTFRMHERRF TOCKES KSKEKE
ZEITGHBHXAXE;25 cem M 50 em LK F
TOC B KKK E ()N EEECE R
.

—RTE, & K BEKI K & f38 hn,
ERPEFENERFRENBREEZEHRL, A
T RS BEKFIZEER & TOC #y3K BRI, BXT
BUKRRE ERRAEY R KRGS ESER, AT S
WA+ TOC Bk BT 5.

3.4 SWILEEIR MK TOC Ik B 5 MK RE %
#

KT &4y Bk TOC ik EREE KK BEK
REMT S BB WIXRA, FER
FTOCHES KRB /KEEZ MFEE KL E
B, M RBRIAH TOC ¥ B HE KSR K 38 B A 388 i LA
Xt &5t 2o 7 g hn, KR BEAK A TOC ¥ BE Bl M 7K 7
BRI R 23T ¥ %R (E 5), (BHE R (RY)
RE 0.1463. XRHA AN FHMIESH X KK HEAKF
TOCHKEH H W E LK FRKMEKEE %
) .

WFRMTEAKF TOCHKES KRSBKBRE
TEHBHEXXR (B S), AR TR EAF

TOC R E#F+ & AT 68 5 W T &9 7 W vE il L3R
HHHBRENESBREURBED N EDER
*.
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Fig.4 Relationship between TOC content in hydrological processes and
precipitation.
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Fig. 5 Relationship between TOC content in hydrological processes and
precipitation intensity .
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4 it B

) WA 22 B (161 8 380 1Ly & W PHIR S AR R SUBE
X% DOC HREH 3.53 mg- L™, AN KBEK
F TOC I FERY 97% , B A U4 R 7 5 H & Xk
F DOC IR R & R ITHE . AR AKEKF
TOC i E 5 678 F I HY Guandaushi B K fE
K DOC B E (4.7 mg- L") M, HEES T
Luquillo Mountain #HF T M (1.0 mg- L~1) f1 — &
BRI SBEKF DOC WK BE(1.0~2.9%
0.2 mg-L™ YL ABFFRAKEEKS TOC & £ thH
EET—BEHHFARAISISKKEKS DOC B E&H
(13.8~34.0 kg hm ™2+ yr~ 1)L 18:21 B S £ F
£ E Guandaushi BRMM A KK &K F DOC &
#(142.8 kg-hm™2-yr™1).

B 7 7K X A o i bk e 25 f b R U8 B T
MW T R4 TOCE M. HhdHF—EFHIE
RLAIYE N, POC ) L 22t AH 2 388 4, 7T DOC #) H 26
HOTRE, BBLERATEEKFER W THF
DOC ¥ B 4 7 5 A TOC #KEEH 47% F1 48% . 5F
EW P TOCHREE R T — BiEH Mt X e
HAMEARESRE, UK E BT Guandaushi
ISR R AE S REFEW F DOC K E, 2
BEE New i—Iampshire 1 Massachusetts 3 X fE it
MEER F DOC Wik B (4 510 33.9 f1 29 +
6.9 mg:L™1); T TOC & &5 3% E Massachusetts i
X A58 it R AT 1A B DOC & B AR . B
L 1 W VR R MR T3 R TOC ik R B ekl
BE BRTHE — & XK EHK# T R+ DOC %
B X FBART RS TOC K E SR REES
SHEEXI E—FREL, BFILEETRER
HEEFHAH TR PEEH TOC EBARUATUY
NTHEMERRBRERENER, TL&HBMMEY
MR 2 (B A AL A (RS VE A

AWML R RZESRAERATKF TOC
SRS (139.49 kg-hm ™ 2. yr~ 1), HiBE N L ER
W5 ) TOC B8/5(17.54 kg-hm ™ 2-yr 1), i B8
LA ENBEBRARLEARE X BRZES
AR GEIETE M TR B B B —— 2 LB 48 W o bk B R
EEO—NMEANEE, S8ARREREYS . BF
REH, TEBRRM B ENEEARRS, 28K+
BENR SR 1270 G2, hE R+ A YR
ERELTF 615.19x10% ~1 211.37 x 10 g &
(6] 1261, 7 AR 45 i o - A DU AR R A0 M 17,52 X 108

5] ME RIS B0 L M T AR SRR K T RSB HLAR
RN 104.696 t-hm 2, BF LA EFHF AT L
WAVLRERE X 105.803 t- hm~227). Dalva %121fY
MELEH AILRSRK THEK.BEESH
THEARBROBREFEIBE S XANKXENA
BERETHFEEFLRAFRRESREEI—IE
BRI A SR TE LR

25 cm THEBEKF TOCHTEHKEES T
50 cm W LB B TOC BFHKE, 5T A
M RER—FY XETERLENR T HEMRT
BWAEVBI, T EEVRERMAEDN S ERE
BRBKX—HoENR. B EELHEBEKTF
TOCEEBELBEIR I BEFIAX. Hoh, #m
T HERELREEERESRE LR EEAEKSE
LRk B AR 25 cm B LK+ TOC
W FHIMR BE(7.905 mg L™ 1) KKK FEE Wiscon-
sin Hb X ifAR F IR B 1 37K 89 DOC ¥k BE(27.5
+1.4 mg-L™Y), RABHBIL LB HREIT R
FZE, F2BKF TOC R ER LIV E R+ %
BR AL AE O ) — 7K SCHE AR .

KAFEK FETM L ZKP TOC K EHRE R
SEKBEHEMTER, TERHTAKBEKEN
Bz K X FES RPN TOC IKERIIHBRMEM. X
ETHK(BRFERABEHRE, KPHKKEKLR
Xt KBRS TOC K EF=EEHBWEW, 5
T 5 TOC ¥ BE 7 655 £ 1 32 1 58 W% B AR I s E 0
AN . K S BEZK R TOC ¥ BE R K R 7K 55 B B 3
MR BEMEAESRE, XTI REEHE T KIBEK
T TOCHREFEERHTFAKT . BUIKE. 80
FIHRB R & TOC ¥ BE B K SBEKGR B N 8
EH, RS SR E M K RBEKIN T 3RS
WR IR L A b R A

B TEBEREEAVEEOREN . REESHE
S5t RFrmRT Lt AL N EEF A THE.

EE M
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