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Abstract; Two distinct soil types in mid-subtropical China were selected for soil sampling at the
depth of 0-10, 10-20, 20-40, 40-60, 60—-80, 80-100 cm for soil cores preparation. Dissolved

organic carbon (DOC) extracted from recently fallen litters of Castanopsis carlesii with ultrapure wa-

ter was leached through such soil cores to investigate the fractionation and retention pattern when

migrating along the soil layers. The results showed the leachates out of deeper soil cores had lower

concentrations and were chemically simpler, the hydrophobic pools contributed to the majority of the

retention, but the proportion of retained hydrophilic materials gradually increased with the increas-

ing soil depth. The infrared spectrum suggested that the hydrophobic materials containing aromatic

rings could be easily absorbed by soils, but alkanes and simple carbohydrates would transport into

subsoils with soil solution. Proportional decrease in the highly sorptive DOC restricted C sorption by

subsoils, and thus the adsorption occurred mainly in 0—40 cm soil layers, suggesting that the chem-

ical nature of DOC had a greater influence on sorption capacity of the soils than soil physicochemical

properties. The retention amounts of DOC by different soil types differed significantly, which were

significantly positively correlated with the contents of clay, iron and aluminum oxides.

Key words: dissolved organic carbon; soil core; leach; adsorption.
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1.1 HFEREE

SRR A AR = I T A RS SR ( Castan-
opsis kawakamii) HIRPEPIX (26°11" N, 117°28" E)
AT B R IGTRHERFIX (26°19” N,116°49" E) ,
THE MR FNARE s PG IL, g DAL
Frl i 32, Ja v By 1 3 2 KU AR RR R
19 C ,EHIREK S350 1749 F1 1688 mm. Hi & N
kA b m B LD JR A>T m, 4K 315 m,
Yem) NE 25°, 3 g 350, @ HERE A N K BE (C. car-
lesii) 3 JG 8 MA KA WA R B LG R > 1
m, V3K 540 m, 3% 0] NE 28°, Bi B 31°, Fp K2 L) 22
TR (C. rargesn) A 7.
1.2 HHEH& AL

TEREHL Y A5 3 B 20 mx20 m () [5] 2 v 1l
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i, B2 IR IIE 6 DA LA SRR ]
(1) EFEIR A5, AT IR PR IR o] UL iR e Ay 7%
Y MR, 1t 2 mm G, —3 50 TR AL
PRI E 5 55— WA F A A 3 5e. 3R
FHRE /A HIEZE 4 emx10 em ( HAEXEE) B9
PVC BN, 2% Guo %" (5 L IFMEAE B, AR
FHE A 151 g, FIEHEA R 1.20 g - em 3N T
PRUE AT P 38 B I — B0, % R385 3 YA R,
FEIE 0 R 5. Ry S BRI AR FRbR - 0 S o | 453
T A9 - 3 ST A TR
1.3 ¥4k DOC W45

T 2013457 A 5 HZEMS [CFS A SR OR 4P XA 1
PISCEE B3l KA RV 9, S Bk el = gt IR G
BIA) RO T, Fe PR VR - K=1 1 100 (i -
TRFL) B EL K 8 7% 4 F B 2l K U230 24 W8RG
FHBEFE LT 4 38 B (0.45 m) 13 38, VE MBI A Y
Wtk DOC 1B .
1.4 FLE 2k

TE 28 B ) A A U0 R G 8 22 il — )2 B 0
22 LMAAIE DOC ki B34 ) VI By 1R RS 1 S8 (4 Ui
B K EAEBCE TR R 1285 FE R R DL 2
ml + min”" {93 BERE BB 45 1) DOC YRR A H4E
P, IR EOMCEE 8 H VL BT B DOC i S bk
7 0~10 em )2 W52 BUE B 50 mL 38 R IT
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B HGT 0.45 pum B £F 2k 8BRS AR LAy 6 0] 2k
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52 80~ 100 em. &> H1 T H Tk 095 199 4 DOC
WIRARLE 6 BN EZ MR 1 1AL,
RI 906 mL.AEAN#RAETE 20 °C T 4T,
1.5 FES BT

pH {H I ¥.52 r STARTER 300 il 5 , 7K + [t N
2.5+ 1.5 10%HC 2B ICHURR J5 #5176 Lk &
A BT A o - HEIE 2 A B AN (Vario
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mL - min™" )1 XAD-8 F A, H o 3 o B g A 1
T SR FEIKYE DOC 4157, W MM AERT I i SR B
JKAPE DOC 24y, B /K DOC B JBE D)3 3 2 {1 12
i,

ST RE 4 FE R T Ee M BT R AR RE Y
FEdh DOC W FE TR 4K Fi BE 22 10 mg + L', pH {H
FF HCL IR 2, 8K )5 AT WG4 BT (UV-
2450, H A ) Ml 2 250,254 365 nm Ab (1) 56
H. T 4% (R RE SR R T, fE B3Ik P 5 KBr
Obigai) IR 51457, I A7 20 M 65 il 2
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2.1 RIS DOC 1Y FEA M 5
ME1A LLE W, 203 pHIE E4. 33 ~4. 53,
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Table 1 Main chemical and physical properties of different types of soil

TR £13% Red soil ZLHHE Red yellow soil
Soil pH LI iy A sk Ul pH TG Hiki VAT 7S 2P
layer Soil organic Clay Fe, Aly Soil organic Clay Fey Al,
(cm) (~arb0?l (%) (g-kg™") (g-kg™") carboil] (%) (g+kg™") (g-ke™")
(g-kg™) (g-ke™)
0~10  4.33:0.15aA 28.24+2.04aA  25.7+0.5aA  23.94:0.18aA 8.04+0.35aA  4.64:0.11aA 42.24x1.31aB  19.2+1.5aB  10.49+0.83aB 1.44:0.12aB
10~20  4.37£0.10aA 15.27+1.28bA  27.6x1.3aA  26.53+1.32bA 10.11+1.34abA  4.73£0.09abB 14.68+2.83bA  21.1£2.1abB 11.65+0.87aB 1.48+0.12aB
20~40  4.53+0.09aA  6.58+0.80cA  32.0+0.9bA  29.79+0.75¢A 8.95+0.82aA  4.71+0.12abA 4.48+0.91cA 22.9+3.1abB 12.41+0.27abB 1.60+0.04aB
40~60 4.46+0.14aA 3.14+0.68dA 33.2£1.7bA  30.14+1.24cA 10.37+0.71abA  4.88+0.14abB 2.80+0.48dA 23.9+3.2abB 14.55:0.54bB 1.72+0.07abB
60~80  4.46£0.03aA 2.44+0.21dA  34.8+0.7bA  31.34x1.08cdA 9.79+1.02abA  4.89+0.14abB 2.57+0.35dA  26.1+5.1abA 17.38+1.39¢B  1.90+0.20bB
80~100 4.41+0.23aA 2.29+0.33dA  34.8£2.2bA  33.33:1.69dA 11.02+0.51bA  4.93+0.10bB  2.54+0.26dA  27.4+4.4bA  18.52+2.31cB 2.34:0.12cB

IS [N R R 6] — T A [a] R (] 28 5 035, [T AN ) RS R ROR i) — 40 )2 AN [R] - R R 0] 22 57 8.3 (P<0.05 ) Different small

letters in the same column meant significant difference among different soil layers in the same soil type, and different capital letters in the same row meant

significant difference among different soil types in the same soil layer at 0.05 level.
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W ZT R A PR O e R T AL A )R IR
FERE N, W AD LI R B S s, 9F 045+
SR LUER R R B A T AL P AE 60 em
DA b A J2 v o 498 ) 1) 22 S5 58 31 i S OK O 403
R A AR (Fe, ) WY P i [ T 2 TR S B
s e s A AR SR (AL 1Y A AR AOR R I H
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2.2 IEE AT DOC He AN B B i ARk

HIlE DOC 76 P Fh: ot 1= 4800 £ A bk e, 3
W EE RIS B B AN R 0 AR AR RRAE (8] 1) AE£r e
DOC ¥ FE 2238 )2 T B3 ki 5¢ 80~100 cm +
JZJ5 ,DOC ¥ IE B 1H DOC FHET 61.6% , Hih &
KTFFEEETE 0~10 em + )2, B4 DOC F [
T 31.8%.DOCHL B = th R I B )2 T FE A RHE
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8

1
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g
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8

8

AP HIBRY BE
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o
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8 8 8
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o
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Fig.1 DOC concentration of leachates and DOC interception of
different soil layers.

DOC,: #I4h DOC Initial DOC. T .
yellow soil. “FIA] The same below.
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mg C -+ kg™, 7 BV A LU R 54.1% , 5% 6 A~ 1
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WiEE TR R E A 10~20 em +J2, 8
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(913.35 mg C - kg™") W 3 & T 21 ¥ 4 (763.33
mg C - kgfl)
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TR IS8T 326 8 A (1R 2) A LD RN 20 B v
80~100 cm - JZUE H WK DOC Hr s /K 1 21 43 Fr o
A543 510K 60.7%F1 61.9% , 81 1R DOC 4351 T [
24.6% 1 23.1% , X F B H S B DOC i)
BiAKPELE Y | T 26 K PE DOC X 48 A 26 1 Jy B 5.
PR B FEL R Y DOC HR B K 4L 4 BIr A L A
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§§§so-
%f:gm
=8
&g ° 6o}
GE
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Oo /\B :19 )’9 /bQ RB \QQ
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B2 RFE LIS DOC # i s K 4 41 L il
Fig.2  Proportion of hydrophobic of leachates and DOC inter-
ception of different soil layers.

L8HE0~10 om +)Z P REEIR R DOC BRI LB The
negative number for the 0—10 c¢m soil layer of red yellow soil indicated the
proportion of hydrophobic of desorbed DOC.
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+Z BT # B B DOC s K M 4 4y B 7 b R
63. 4% , 1M #E 0~10 cm 214 92.2% ; FELL BN
0~10 cm 12, ARG DOC i /K 4% 41 73 19
etk 65.4% BAE 10 em LA + 282 19 DOC
K P 2H 43 T o R L BB T R T R A
(83.7% ~66.7%) ,iX R W] T 2 +3EXf 2K DOC
(W M RE T A BT G . AR LTI B e W
TLLB g, (B 208 SO B8 & b s K PR BT A L 4]
(87.29% )T 21 B 1 (91.6% ) , 1%t 3 W 21 398 1) %
R RE 7 T 58, BRI B R 22 S K M o
2.4 MRS DOC fb2R SR By 2R Ak

IR DOC 78 W AN A -+ e A ks i, 8
A 5 A Al TS B B 2 TR R i 2 R
(K 3) AELLEML Y 80~ 100 em 1 )2 UE H
()75 7 PR BRI IR DOC 1T 5 31 R B 82.6% Fll
78.8% , fre KT B R 43 50l HE BRAE 0~ 10 AT 10~ 20
em 12,5 DOC ¥ B 1 fe R i — 35 (R 7E kA 2
o IR IR E,/E 3R 1R REERS g K,

g
=)

u]

FEIEE
Aromaticity index (L * mg” C * m™)
e

=
N
T

E, /E,

pH

R R

SRR N N &
+ 2 Soil layer (cm)

3 AFLZIEH W DOC Y7 FHESE L E,/E, . pH {H

Fig.3 Aromaticity index, E,/E, and pH of DOC leachates from

different soil layers.

WS 80~ 100 em L )2 )5, 5HI4H DOC 7L, 437l
AR 4.3 F19.6 %5, BRI 4G DOC #EA T35, 721
TNIERB R I H R R T B s
DOC /NG5 (1) 90 5 25 1 A5 I 38 im0 o Vi)
pH {EEA R T REA S AR LR i T B AR B
VoL

2.5 AT DOC BT MGG ERIE

WE 4 B, ¥ tE DOC B 20 40 6k 7E 3418
em’™ " BT DRI 96 1) W AT e 2 HL BEEEE G 1Y — OHL 11 i
AR Sh BRI | 3 B 0 [ Bt 36 T 55 A
B E C-H BM4EHR 35 1607 em™ (FEFRAY B 22 1 45
s U 618 em™ (IR C-H B hHRsh) 2 4tk 2
A5 RSO T L3R B O A S ) B AE 7 52928 em™!
AR E RIS e ke 2 W R B C-H MR IR B R B>
XA 55 1388 Ab i am W (R C-H S i ik
) B REIAFAEY R T W0dE DOC ¥ P & A ot
JEEW) 5 1121 em™ XF R T C-O i 45 3% o0 19 4
$[22].

LR AR P BT4G DOC 44t 0~10 em
+2JE, A AR AR 58,3525 ~ 3012 em™ (R4 i)
i I 2% B 4 A OH (9 BUHE A r 3 > | 1720 ~
1612 cm™ Ay B2 W Mg 0 26 W B JE o A7 e B A
1151~1025 em™ ' BILHY C-O Fs B g | Ay
DI SRR AR 2 ) B A 2 7 0~ 10 em )2
AR IE I TR W0 8R DOC 1386 em ™' 4k A F 5L
W AL 32 J2 R BB R T 2 3R Rk 5 B R 1 0 I

TDOC,
6
2038 {
0-10 cm tlss 618
25:301 | 2
10~20 cm 1720~1612 0

Lo

40~60 cm 1
1 | 1
60~80 cm
Q
§ 80~100 cm /\-N\—-/\
i) 1 1 1
E _
< ‘/\%———"'M\”L\/
g 0~10 cm
= ‘/\%%\_4%7/”\/\
~20 cm 171 14 047
20~40 cm
40~60 cm
I NP AN

80~100 cm _/\/\j\’/y
4000 3500 3000 2500 2000 1500 1000 500 0
B Bt Wave number (cm')

4 ME R AR LR R A LD 1R

Fig.4 Infrared spectra of leachates from different soil layers.
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DOC 5 0~10 ecm /2481, H /& 2500 ~2000 cm™ 47
— SO AR A S IR > 7 650 em ™ 22 A7 X R 5
ISR AR 2 B sl 5 [l | B 240 S
A HENN.20~40 cm )29 DOC 7E 3413 em™ Ffl %
WA 1718 em™ At i 35 14 W AC A% 45 A 2 BH I, [H]
B 1440 F1 1128 em™" b B F T8 W e i Lo i 3 K, 3R
BATES T 25 BN, 17 1718 em™ D) J2 35 75 15120
40~60 em T JZWKUE IR 9 DOC 45 # rhis | iy 2 4k 2
A, PR >3000 em ™ Fl 1200 ~ 1000 em™ 1) 5 M
Wl | [RIA 2242 F1 2119 em™ A 3R BEIGA 190, 3
WA B R AIAEE X5 650 em ™ BFIT A
W) £ .60 ~ 80 em 2 IR B RE ) 7E LT AMiE & v
FHH T, 5 40~60 em 2 DOC M H, B4R
WA R AR AR A, X A F T RS ks i, {H 2
Yy 25t 80~100 em 25, BRILFIEE H C-0
PR R W IE AR WL R 1382 em ™" A 3 14 2 Wi
SRR, 3% — 77 TR UL G2 80 i | g 1) W% i
JiARR 53— 7 LB e SR 2R W T AN 2 it

TELEIE M R S, 438 0~ 10 em )2
Je BT 2973 em ™ B /NI | R IR AR FIGE 8 1 1S
;1606 ecm™ 1] 1633 em™ ' #4307 HA 1714 em ™' 1Y
55 A 16, 1386 em™ B F] 1404 em™" X W 4 (Y A2
L F AR IR ER K 3 M) 51116 em™' 45 1079 FI
1047 em™" 2 A~/INIG | 33 S22 9 o ) I A > ik
56 10~20 cm T2 )5, B W55/ 1Y L A9 4k 252 3
T, 1718 em™ Kb A7 F0 55 A W WAL, 2% BH R 2 400 I 4 bk
k. 20~40 em L JZ KRR, AN AU R B A 1Y
WA B 5] B S 36, T EL SR I AN C-O BB B W AL 54
10~20 em 2 BRI R B I, 3002 R 24 I
1 e aks: b TE 51 9,40 ~ 60 em + )2 k08 K
DOC e FE (1) H AT 4 T B, e ik i M e I 2 bk g
WA T, 2R W] T R BE T i, (H R I | 2
BN T . 203 60~80 em + 25, ek
(A5 A 2 B BE R FE S 7 L ) 38, 2858 80~ 100
em RGBT, EE O ik R IR
SRR PRI
3 i it

DOC 7 i35 22 B, Sl B e AR 2212 1Y
i REIF LR s B2 5 DOC 2 ma R /N
ARG DOC 75 T3 T B8 F 822 — 2Ly
Ak E R A ] i T DOC Ak 20 43 Fn 4 Sk o

(AR, B FEAN ] A )2 3 B R A [R] A R o/ i R
TESE MRS XN R AR B | SR AE
.

DOC FEA [R5t 4 58 rh gk i, e s B A &2
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