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Abstract; Dissolved organic carbon (DOC) from plant leaves and fine roots is one of the most active compounds in forest
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and fine roots extraction by water to study DOC production and composition. We measured carbon and nitrogen concentration
of leaves and fine roots (0—1 mm and 1—2 mm) , DOC concentration and composition by using Fourier transform infrared
spectroscopy ( FTIR ) in this study. Our results show that (1) Cinnamomum chekiangense has the highest carbon
concentration in leaves and fine roots (0—1 mm and 1—2 mm) , Podocarpus nagi has the lowest carbon concentration in
leaves and 0—1 mm fine roots, and Tsoongiodendron odorum has the lowest carbon concentration in 1—2 mm fine roots.
Ormosia henryi has the highest nitrogen concentration in leaves, while Podocarpus macrophyllus has the lowest nitrogen
concentration in leaves. Ormosia xylocarpa has the highest nitrogen concentration in 0—1 mm fine roots, and
Tsoongiodendron odorum has the highest nitrogen concentration in 1—2 mm fine roots, while Lllex chinensis has the lowest
nitrogen concentration in fine roots (0—1 mm and 1—2 mm). (2) Lauraceae species such as Machilus pauhoi, Phoebe
bournei and Cinnamomum chekiangense have the highest DOC concentration from leaves leaching, while Podocarpus
macrophyllus and Podocarpus nagi have the lowest DOC concentration from leaves leaching. Ormosia henryi and Ormosia
xylocarpa have the highest DOC concentration from fine roots (0—1 mm and 1—2 mm) leaching, while Machilus pauhoi ,
Phoebe bournei and Cinnamomum chekiangense have the lowest DOC concentration from fine root (0—1 and 1—2 mm)
leaching. (3) The infrared spectra showed that all 13 species in leaves and fine roots (0—1 mm and 1—2 mm) have
similar infrared spectra by 6 absorption peaks and 1 transmission peak. The DOC produced by the leaching of Cinnamomum
chekiangense leaves has the highest absorption rate in each band, and the Lllex chinensis leaves have the lowest one. The
DOC produced by the leaching of Taxus chinensis fine roots (0—1 mm and 1—2 mm) has the highest absorption rate in
each band. The DOC produced by the leaching of 0—1 mm fine roots of Ormosia xylocarpa has the lowest absorption rate in
each band. The DOC produced by the leaching of 1—2 mm fine roots of Castanopsts fargesii has the lowest absorption rate in
each band. Our study indicated that tree species and organ types played the important roles in regulating the quantitative and
structural characteristics of DOC, and these differences should be fully taken into account in relevant studies, especially in
subtropical evergreen broad—Ileaved forests with high plant biodiversity. It has been showed climate change would result
transfer of tree species, rainfall intensity and frequency, strongly affecting the amount and composition of DOC, soil
microbial activities and nutrient cycling in subtropical forests. Therefore, this study will improve our understanding on

carbon cycle of subtropical evergreen natural forests in the future climate changes.

Key Words: mid-subtropical forest; leaf; fine root; dissolved organic carbon; Fourier transform infrared spectroscopy
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Table 1 Total carbon (TC) concentration in leaves and fine roots of 13 tree species ( Mean+SE, n=3)

ol e 4IHR (0—1 mm) AIH (1—2 mm)
Tree species Leaf 0—1 mm fine root 1—2 mm fine root
21534 Taxus chinensis 431.87+0.50bG 436.07+0.26aF 436.61+0.18aE

W
J\H
A

A Tsoongiodendron odorum
kE Osmanthus fragrans

2152 Ormosia xylocarpa

433.01+1.66bG
476.60+0.50aCD
475.03+£0.51bCD

436.46+0.16aF
444.10+1.28¢cEF
486.41+1.20aB

430.30+0.50bF
460.81+0.51bC
460.32+0.74cC

R Ormosia henryi 482.95+1.01aB 478.04+1.57aBC 455.66+1.29bC
£ Lllex chinensis 472.38+3.71aD 478.53+0.38aBC 474.31+£0.39aB
B PERE Castanopsis faberi 430.14+0.18¢G 448.96+0.49aE 437.82+0.17bE

225
B
ke
7
14 A

¥ Castanopsis fargesii

% Podocarpus macrophyllus
Podocarpus nagi

W Machilus pauhot

Phoebe bournei

WHTEE Cinnamomum chekiangense

452.70+1.87aF
458.47+1.13aE
414.37+0.36bH
461.60+0.92bE
478.99+0.13aBC
492.70+0.37bA

451.20+1.25aE
464.48+4.49aD
419.56+6.67bG
470.38+0.16aCD
479.04+2.70aBC
507.21+0.70aA

439.29+1.25bE
451.86+2.23aD
452.55+0.59aD
460.33+0.22bC
472.34+2.26aB
480.39+0.51aA

NG RS R () — 2 B AN [ B 22 18] B9 Bl 5 B A7 A SB35 22 52, AN () B9 /N P R 3R ) — A A [a) 45 B 2 18] B9 S e 5 B A A (B 3

%5 (P<0.05)

ERPSS

AN [FIRFb []—a B Z 1 B

R
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P<0.05), MR EE S =S
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SELT SN A

I—_ll/’—‘/\lzv

P12 5 4.02 ¢/kg F14.00 g/kg, I ELIR— R AR R 48 B 22 0] A0 4
THHMR (0—1 mm F1 1—2 mm) BRI 20 G2 WDOEAR \H B JERAR A&
SRS TR 1—2 mm 40H B RFE A

x2 13I/FMHAERMARNBEESECERELREDRZE n=3)/(g/kg)

BB EES (K2,

Table 2 Total nitrogen (TN) concentration in leaves and fine roots of 13 tree species ( Mean+SE, n=3)

il i 4 (0—1 mm) M (1—2 mm)
Tree species Leaf 0—1 mm fine root 1—2 mm fine root
L5 K2 Taxus chinensis 14.21+0.12aE 9.72+0.16bE 8.94+0.03cE
WIEA Tsoongiodendron odorum 16.47£0.25aC 16.16=0.02aB 14.19£0.17bA
I\ Osmanthus fragrans 13.03+0.21aF 11.84+0.15bD 11.35+0.22bC
AJELL T Ormosia xylocarpa 16.10+0.09bCD 18.71+0.38aA 7.08+0.08¢FG
JERAR Ormosia henryi 25.350.57aA 15.1720.09bC 13.07£0.24cB
275 Lllex chinensis 16.64+0.29aC 4.02+0.09bH 4.00+0.10bI
B VEH% Castanopsis faberi 16.79+0.03aC 8.42+0.12¢F 9.22+0.08bE
22358 Castanopsis fargesii 18.59+0.13aB 15.48+0.36bBC 10.39+0.15¢D
B Podocarpus macrophyllus 12.18+0.08aG 10.98+0.14bD 7.05+0.10cFG
Y1¥1 Podocarpus nagi 12.75+0.26aFG 8.29+0.22bF 6.49+0.21cG
WIAERE Machilus pauhoi 15.58+0.03aD 14.66+0.09bhC 12.39+0.21¢cB
[E)ff§ Phoebe bournei 13.33+0.07bF 14.71+0.68aC 7.44+0.49¢F
WiTEE Cinnamomum chekiangense 13.51£0.09aEF 6.40=0.03bG 4.87+0.05¢H

2.2 13 FrRI Rl AR (0—1 mm A1 1—2 mm) WK% 2E B9 DOC He 3

] — 2% B AN [ bR 7= A2 1 DOC YR BEAA7E B B PE 22 52 (36 3,P<0.05) , Horpr @I A6 A | 1) A 047 VT A
SRR AP AE I R bk AR DOC R BE L e, 43 3o 10,37 ,15.28 ,12.76 ¢/ kg ; B DURA AT A0 56 B U B}
REFPFER: ik 7= £ 9 DOC w&ﬁimﬁ,ﬁ%zﬂjﬂ 0.87.0.54 g/kg; AL A FIARFELL T 5521 0 & B AP 7E AR
(0—1 mm Fl 1—2 mm) W 2E ) DOC ¥R T &, 78 0—1 mm Al 1—2 mm PISAR045 )00 22.21,17.81
o/ kg (AEREIA) A1 19.22 .22.04 g/kg( RIELL ) 3 AN, N ABELE 1—2 mm 4IARKIA 7= 4 1 DOC R JE g
f, HAB 21,41 g/ kg 5 16 A6 A | 1) A7 R VA S5 A B A ZE 0 AR (0— Imm AT 1 —2mm ) #0355 7 2E 1 DOC

R3 13 EMEROTEEEVBRE GRS ARERZE  n=3)/(mg/kg)

Table 3 Dissolved organic carbon (DOC) concentration in leaves and fine roots of 13 tree species ( Mean+SE, n=3)

g ol

Tree species

Loy
Leaf

AR (0—1 mm)

0—1 mm fine root

MR (1—2 mm)

1—2 mm fine root

L5 K2 Taxus chinensis

WEAR Tsoongiodendron odorum
JNAHE Osmanthus fragrans
ARIELLE. Ormosia xylocarpa
TR Ormosia henryi

KA Lllex chinensis

B Castanopsis fabert

22 i Castanopsis fargesii

B KA Podocarpus macrophyllus
P11 Podocarpus nagi

W 4EHH Machilus pauhoi

[ 47 Phoebe bournei

WHTKE Cinnamomum chekiangense

2.06+0.36¢FG
2.23+0.28bFG
5.82+1.10bDE
4.08+0.21bEF
2.11+0.30cFG
3.49+0.70bEFG
3.33+0.05bEFG
8.06+1.37aCD
0.87+0.12bG
0.55+0.13¢G
10.38+0.74aBC
15.28+1.23aA
12.76+2.02aAB

12.91+1.45aB
8.28+0.22aCDE
5.06+1.65bEFG
19.22+1.34aA
22.22+1.51aA
10.46+0.81aBCD
3.93+0.08bFG
11.04+1.41aBC
7.14+0.20aDEF
10.93+0.32aBC
3.53+0.56bG
4.41+0.13bFG
2.56+0.15¢G

6.86+0.63bCD
6.82+1.07aCD
21.41+1.48aA
22.05+3.04aA
17.81+0.13bA
8.45+0.80aBCD
6.08+0.66aCD
11.61+0.92aB
9.77+1.37aBC
8.20+0.39bBCD
7.75+1.17aBCD
4.91+0.44bD
4.87+0.31bD
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WeRE FRAR, 78 0—1 mm Al 1—2 mm BRI EE 730512 3.52.7.74 o/kg (I 4EAR ) Fll 4.41 4.91 g/kg ([
) F12.56 .4.87 o/kg (WITTAEE) o [F]— PR RI#E B 2 BRI 7= 25 19 DOC YR WAFAE i 22 5 (£ 3, P<
0.05) o R T BIAEAE ) Aol 00 i VAR S AR AR Ao LA Ab ) AR AR D 4HAR (0—1 mm A1 1—2 mm ) R 7 2 11
DOC ¥ BES R T 0t f o AHICAM AT B, M i 5 4R (0—1 mm F1 1—2 mm) Z[8], k¥ 4E B9 DOC ¥k & TC
WEMKCR (B 1,P>0.05),

25 24 -~
P=0.07 ° P=0.38

20
20

HAR(0—1 mm)DOC/ (g/kg)
[ )
A (1—2 mm)DOC/(g/kg)

0 1 1 1 1 1 ] 0 1 1 1 1 1 ]
0 3 6 9 12 15 18 0 3 6 9 12 15 18

M-HDOC/(g/kg)

B 1 MRESHERZERERVRKEEXSH

Fig.1 Correlation analysis of dissolved organic carbon (DOC) concentration between leaves and fine roots

2.3 13 BRI A FIAHAR (0—1 mm A1 1—2 mm) K374 DOC BYLLAMGREARE
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AR 0 ARHIESE 13 BB AR A FIAEAR A 7 28 DOC BILLAMEIERRIE B — & AR IUME (| 2) #5866 4
W WS Xof o7 P b a7 S S8 A/ ML B ) AT 1 4 378 S i (ORI [ o o S R R (B V2 ), 43 7 ( 3400+50) |
(2950+50) . (2000+150) . (1650+50)  (1400+50) . (1050+50) . (600+£50) cm " P ELAINI & . 13 R FhE H
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R s KM JF B MRS AN SR E . 7E(2950+50) | (1400+50) | (600+50) em™ P &
AT B WG | FEHA X L DOC IR E MR C—H 458 JSRIRAL ST O—H S5HFIZEIR C—H 451910
FED . FE(2000£150) em ™ EECA 1 AR B A R PTX L DOC Hr /b C = C S5 FEBURORZEY)
T, AHRE R —25 B WRA = AR 0 DOC FEAN AR 22 8] (1 2T AN e W SCR A7 7 8 3 25 5% (P< 0.05) , WiiLkERT
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