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Analyse of Soil Labile Organic Carbon Pools in Mixed
Schima superba-Cyclobalanpsis glauca
Young Plantations at Different Stand Ages

CHENG Caifang', LI Zhengcai'* ,ZHOU Jungang®, WU Yacong',ZHAQ Zhixia' ,SUN Jiaojiao®
(1 Institute of Subtropical Forestry,Chinese Academy of Forestry,Fuyang,Zhejiang 311400,China;2 Forestry Bureau of Fuyang
City,Fuyang, Zhejiang 311400, China)

Abstract: Taking 7- and 11-year-old mixed Schima superba - Cyclobalanpsis glauca plantations(SC) (plan-
tations were transformed from degraded shrub forest) and the reserved shrub forest(SF) in north subtropi-
cal areas of China as test objects, we analyzed the effects of stand age on the soil labile organic carbon
content. (1)As compared with SF,the soil total organic carbon content(TOC) , easily-oxidized carbon con-
tent(EOC) and light fraction organic matter content(LFOM) in both 7- and 11-year-old SC stands were
increased by 22. 79% —43. 34% and 52. 33% — 96. 13%, 11. 11% — 25. 18% and 57. 89% — 100. 90%,
18.18% —85.20% and 74.50% —93. 75% ,respectively. The water-soluble organic carbon content(WSOC)
in 7-year-old SC were decreased by 4. 10% —9. 53 % (except in 10—20 cm soil layer) and in 11-year-old SC
increased by 0. 71% —5. 37% compared with SF. (2) The ratios of WSOC/TOC in the soils followed the or-
der of SF>7-year-old SC>11-year-old SC, whereas the EOC/TOC in the soils followed the order of 11-
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year-old SC>>SF>7-year-old SC. (3)In the three stands,soil WSOC,EOC,and LFOC had extremely signif-
icant correlations with soil TOC(P<C0. 01) ,and the correlation coefficients between WSOC and TOC were
lower than others. The soil TOC,EOC,and LFOC in the three stands were extremely significantly correla-
ted with soil nutrients, but the soil WSOC in SF had no significant correlations with soil hydrolysable N
and available K. The soil organic carbon of evergreen broad-leaved young plantations transformed from

shrub forest has changed significantly,and the long-term effect of stand age on the soil organic carbon accu-

mulation need to be further studied.

Key words:shrub forest;stand age;soil labile organic carbon;mixed Schima superba-Cyclobalanpsis glauca
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RS T R Ay 5 B R R B Tz T AR AR
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2002 AEFH & L BB OR fr B KIAR A9 1 4E AR 7
AR I 35 50 53 HE A AR L B A AR A A g bR N AR
HEMR G TR AR R IR AR LA 1+ 1 Y L9147 7]
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Table 1 Basic situation of experimental plots
S oA £ 9 5 /8 So ;
W THEE TG A\L:k&.lg — ’ AR I\Tﬁ]/ﬁ'ﬁéml + 3357 Soil nutrient
HH Average  Average otem B I ol Bulk ean annua - . [
S7<t' d DBH density  Canopy Slope/° Slope densit litter fall 2% KR A
an / ) _“’;L/ /(Plant+  density ope/ aspect ensity , production Total N Hydrolysis N Available K
type /e eght/m - —s) /(g+em™?) J(tehm2+a-l) /(gekeg ) /(mgekg ") /(mgekg™ )
i
SF(CK) - - 150 0.1 22 % 1.17 - 0.70 51. 69 29.11
Sunny slope
"
7—SC 4.2 4.5 2 200 0.6 25 . % 1.15 0.98 0.91 72.87 35.52
Sunny slope
. - ; ) P 3 ) )
11—SC 8.5 7 1 300 0.8 23 1.18 2.54 1.03 83.02 40,17
Sunny slope

1% : DBH J 7% s SF Jg il KB (CK) 37— SC.11—SC 4351 7 i 11 48 A R B -5 MR 28K T 1Al
Note:DBH, diameter at breast height; SF, shrub forest(CK) ;7—SC,11—SC,mixed Schima superba Gardn. et Champ. -Cyclobalanpsis glauca (Thunb. ) Oerst.

plantation of 7 or 11 years old; The same as below.

2 RS %

2.1 #HHAERIHERE

2013 A H ZF FERF T X & 15 ST ARl 20
m < 20 m f I A AE b, I o R B 0 R BRORE Hl 5 A
45 7 o bR 228 J7 0 A iR X BED L 7 #0111 a
A R -5 AR IR S MRAE 25 5 AL I A B b 7E 735 Ak
il S7 3 25 F (MY | - 384 RAK — B, &b T R — Sk
HRZ T BHAIM, ARSI R 1OR
FE X BRI S O BT W 25 ) A5 1) 8 4k I I A Aol
PR] I N AR A A0 b PR %) 57 AR 9 B R T R0 4 D

TER AN S E 5 IR R A
R BRZSRAE R R AN VR Y T 2 A S T B )
P E A F L L 10 em A — N2 02
KA 0~50 cm FRE M HEAER (50 cm LR OB 4
BEFTZ) o ] — I8 2R 1l P & SR A R R 2 R Y 1
FESIR A 3 5) 4% DY 43 3 JUR 5 (500 g Bh B A [m]
SEE, B LRI 2 mm G E 2082 Gy, — 1
BANHBREP T 4 CRMTEEFERAE T E +
BOKE A LR 75— LA AR XTI +
B A WL B A Ak R AR USRI R R ).
2.2 tTEHESROW

A HLRR I S SR A% R A AN # ik
KT EA ML E 2 8] Liang %5 17 % 5 &4k
B 72 2K A 333 mmol « L' @ dd BRA R ALIE s g
HAPUIE R 1.7 g« mL™" @Ak 40 50 40 &
s R HEFR Ay AR AR I E SR RO s R K
il SR TR RO 5 A R LG AT s SRR
TR B FE I, Jit W 1 s
2.3 HEHZITHH

K HI Excel 2003 Fi1 SPSS18. 0 #¢4F #E 17 505 45

THo B Bl o AN R AR 43 18] - 9805 PE A MLAR 19 22 57
WA R B R 2 0 Wik M 2 Ik
(LSD K55 » +3E 7 Pk 5 + 458 3% 43 19 4 OC M 43 b
KRS 5 Pearson AH5C R BT UK 5

3 HERS M

A E MR AR5 R AR L8R ST
TR E AR FXBEARARK 7 a1l af5,
0~50 em 3% 2 B A P S &0 5 m T
22.79% ~43.34% Fl 52.33% ~96.13% ., H 1,7 a
A R -5 AR AR 5 0 R AR 1 38 ECR BLBR FE 40~ 50
em TEZEF AR E, HA 2 2 5 B8 3 B E K
o 11 a HE AR M- RIERAK 0~50 cm +IEXZBH
MRS 7 a BB T 19.59% ~46. 17% . 2 7
Pk ) KGR 2,

AR AR A3 A= 8 7K s 1 A BL A & & Y AE 0~ 10
em 2 fe ey B b 3 ) T OB T R 3] 30 ~ 40
em TR A FFF40~50 em HE MK, M
THEARM T a A AR faf-75 X BRAK T 845 R K A
BB 2 2 SR BN B AR 34 L BRI B o 4. 102
~9.53%(10~20 cm BE4HM)  HAE 0~10 cm 22 5+ &
F511 a AR MR 0~50 em & + 2 K% 1
HHER SR T 0.71% ~5.37% (B 2 L B
FEER. 11 a B ARE-F KRR 2 LK EER
WUBREL 7 a 3G T 3. 91% ~15. 41% .76 0~ 10
em + )2 22 FIR B W E KT (R 3D,

7 a 11 a HERfar-75 AR AR 338 5 ARk 5 5 )
SIECHE AR ARG A T 11, 11% ~25. 18% F1 57. 89% ~
100.90% . H 11 a A= AR fif-7 X BR AR 5 A PR 2
FRPRE B E (4. 11 a K-35 WK R AR £ 3%
HEG AR E RS T 7 ak 39, 940~67.67% B

3.1
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20~30 em RSN HRAKZW E R B .

T a A ARf-H AR LI R A AL S = T
HEARM 18.18%~85.20% (F 5), HAE 0~40 cm +
FEHWESEE 1L a By HIESRERAAILY
R TR T 74.50%~93.75%, 57 a
ARG RIAEMAR L 11 a HE MRSy LR R R A A
WU S EBm T 1.91%~47.65% ., HAE 30~40 cm
A 40~50 em )22 B,

3.2 TEEMAENRSSEINEILEER

KR KRR DL & S A LR B R
0.27% ~1.71% . H Bl + J2 B B 38 K i A AL
Bk bb R R R OR By (3R 6) & 2 K A HLak
o7 LR I LR RN AR ST a E>11 a
HE R - XIAR AR b, R AR 5 7 bR S N AR

FR S RBI R E KT, T a4 F 11 a AWM AE
20~30 ¢cm,30~40 cm Ml 40~50 cm + 2H B %%
o 3 FbR A HE S AR B b7 A BLER Y L F
22.23%~29.91% . B X 2B sh T R4 12
FLRBRBA 11 a A >WEARMK ST a 4 K- X
M EERARE,
3.3 TEEMANKRS BENBMINBEXESN

3 FpARSY 0~50 em 2 HIEK G MR 7 5
S BB 9 AH DG 1 147 38 B AR B 25 /K- (P<<0. 01) . /K
VPR MLBK 5 A BILBR 1 FE O AR S AIG (A 1)
TR A FLI S A AR I AH DG M e B R
MR<T11 a HE<TT7 a A5 By S AR 5 B HLER A DG PE &
PR BEARM< 7 aA<<11 a A R HHR S B
HUBR A DGR R IR - 7 a A <TEARM<1T a 4=,

2 TRAHKEBELIEZFNKRIE

Table 2 Content of soil total organic carbon in the stands/(g * kg™ ')
Moy + )2 Soil layer/cm
Stand type 0~10 10~20 20~30 30~40 40~50
SF(CK) 17.44+1.19¢ 10. 74+1. 42¢ 6.27+0.87c 4,13+0.57c 3.51+0.47b
7—SC 21.86=+2.08b 13.68+1.55b 8.30+0.91b 5.924+0.83b 4.31+0.57b
11—SC 27.0241.65a 16.36+0. 69a 10. 96£0. 50a 8.10£0. 81a 6.30+0.52a

B T 38 AR 255 R B R W) /NS FRERRTE 0. 05 K- R R 3. T,
Note: mean= SD;Different lowercase letters in the same column indicate significant difference at 0. 05 level;the same as below.
3 AEAMKELHEAZIEFTNHRES=E

Table 3 Content of soil water-soluble organic carbon in the stands/(mg * kg™ ')

Moy +J2 Soil layer/cm
Stand type 0~10 10~20 20~30 30~40 40~50
SF(CK) 69.7844.79a 61.88+3.85a 60. 164 4. 46a 61.7042. 64a 58. 8574 3. 48a
7—SC 63.71+1.61b 61.9241.27a 57.1240. 65a 57.9542. 04a 56.5342.11a
11—SC 73.5345. 44a 64.34+4.89% 61.1942.62a 62.1445. 14a 60.0943. 21a
T4 AEANBELEFSEUKEE
Table 4 Content of soil easily-oxidized carbon in the stands/(g « kg™!)
oy + )2 Soil layer/cm
Stand type 0~10 10~20 20~30 30~40 40~50
SF(CK) 5.13+1.70b 2.78+0.80b 1.7140. 88b 1.1140.41b 0.85+0.28b
7—SC 5.70+1.21b 3.48-+0.96b 2.13+0.77ab 1.3340.63b 0.98+0.47b
11—SC 8.10%+1.10a 4.87+0.92a 3.09%0. 81a 2.23+0.42a 1.5540. 39a
RS5 AAMBELIEREAEIRESE
Table 5 Content of soil light fraction organic matter in the stands/(g » kg ')
BT + 2 Soil layer/cm
Stand type 0~10 10~20 20~30 30~40 10~50
SF(CK) 19.46+£1.98b 9.66+0.30b 6.70+1.01b 5.124+0.77c 4,5140.54b
7—SC 36.0445.18a 17.13+1. 74a 10.19+1. 36a 7.35+1.77b 5.33+1.13b
11—SC 36.73+1.75a 17.68+2.54a 11.83+1.18a 9.92+0. 66a 7.8710.72a
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3.4 ITEANMEIEFIHNXER

KTEIRET a M 11 a AR fr-F KR,

eSO 5 A LR KR PR A DL L 5 R A

K6 AEMTER 0~50 cm LEFHEFINE S B FIBEILL X

A2 2 A B 1A R 5% P 25 8 B A 5 K 5 FE R

Table 6 Ratios of 0—50 em soil labile organic carbons to total organic carbon in the stands
+ 2 WSOC/TOC/ % EOC/TOC/ %
soil layer SF(CK) 7—SC 11-SC SF(CK) 7-SC 11-8C
0~10 0. 40a 0.29b 0.27b 29.41a 26.07a 29.98a
10~20 0.58a 0. 45b 0. 39b 25. 88a 25. 44a 29.77a
20~30 0. 96a 0. 69b 0. 56¢ 27.27a 25. 66a 28.19a
30~40 1.49a 0. 98b 0.77¢ 26. 88a 22.47a 27.53a
40~50 1. 68a 1. 31b 0.95¢ 24. 22a 22.74a 24. 60a
1 : WSOC 3R KB A HUik s EOC £oR H3E 5 S Ak ; TOC KR 158 EAH HLEk s T [H] o
Note: WSOC, water-soluble organic carbon; EOC, easily-oxidized carbon; TOC, total organic carbon;the same as below.
SF(CK) 7-SC 11-SC
Ton S y=0.664 4x+56.881 Too MO0 - y=0.400 8x+55.113 Top LGy »=0.623 5x+55.688
= r=0.675%% = r=0.812%%* = r=0.749%*
& 80 | . o o S0 ¢ w SOF **
< I * E E W
S 60t < Dso-w S oo ¥
@) * @) o
%) 17 %)
= 40 : L E 40 : : LE 40 - ; : -
10 10 20 10 10 20 30 10 10 20 30 40
10 | »=0.304 4x-0.246 10 L y=0.267 4x-0.1683 10 L »=0.314x-0.3483
i 3 r=0.903%* = 8 r=0.922%* = 3 7=0.963%% &
L . o B o
. 6 % . 6 . 6t
& 4 F 0 4 & 4 F
) S O )
S 2t po S 2 S 2}
m m m
0 L L 4 0 ' 0 ' s s )
A 10 20 30 30 A 0 10 20 30 40
30 y=1.0169x+0.531 4 40 | y=1.646x-2.5896 40 [ y=1.3718x-2.0527
i r=0.961%* o r=0.934%* 7 o r=0.974%% ¢
29 . 2301 ¢ 230}
. ’ . .
2 220 220
O 10} P Q
@) o 10+ O 10
= = =
O 1 1 ] 0 1 1 ] O 1 1 L ]
0 10 20 30 0 10 20 30 0 10 20 30 40
TOC/(g * kg™ TOC/(g* kg™") TOC/(g * kg™
B R A HLEK 5 A HLEK AR DG R R
Fig. 1 Relationships between soil labile organic carbons and total organic carbon in the stands
x7 TEFEHSSLEBENHRMNEXHE
Table 7 Correlation coefficients between soil organic carbons and soil nutrients
My 2T R By FEX IR KV PR PR VEX R BAHAH IR
Stand type Soil nutrient TOC WSOC EOC LFOC
4% Total N 0.904 " 0.506" * 0.971" " 0.896" *
SF(CK) JK fi# & Hydrolysis N 0.786* % 0.287 0.883** 0.786* %
FACER Available K 0.518** 0. 145 0.697"* 0.594*
4 Total N 0.854 " 0.755** 0.885" * 0.902**
7—SC KA & Hydrolysis N 0.834" 0.770* % 0.869" 0. 886" *
HAER Available K 0. 800 * 0.742** 0.668* 0.919**
4 A Total N 0.944* * 0.626"* 0.933"* 0.925**
11—SC K fi# % Hydrolysis N 0.907* 0.612" 0.910" " 0.903"
FEACER Available K 0.801** 0.659"* 0.709" * 0.861* "

e x x RIRMRIEXF 0. 01 B FKF,

Note: * * indicate significant correlation at 0. 01 level.
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15 5 SE A A A Y Sh PR LR TR L 2 TSR
A3 PRV e SR VR, FLRR A M AR X 4. 2% . Laik 21 B9
R V5 000 4 ik BE 5 b 78 3 ) SR A 1) T AR L 1T
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L b N 1 D LN T 1 (N 7 N T R/ N
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