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Characteristics of soil carbon pool management index
and carbon components of Eucalyptus plantations
with different ages at North Guangxi

TENG Qiumei', SHEN Yuyi’, XU Guangping'*, HUANG Yugqing’, ZHANG Zhongfeng',
ZHANG Denan', ZHOU longwu', SUN Yingjie', HUANG Kechao', HE Wen'

( 1. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany, Guangxi Zhuang Autonomous
Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China; 2. Guangxi Key Laboratory of Functional Phytochemicals Research and
Usilization, Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006,

Guangxi, China; 3. Key Laboratory of Environment Change and Resources Use in Beibu Gulf & Guangxi Key Laboratory of

Earth Surface Processes and Intelligent Simulation ,Guangxi Teachers Education University, Nanning 530001, China )

Abstract:; Using the space-time intergenerational method, the plantation of different ages of Eucalyptus plantations in low
hilly areas at Northern Guangxi were taken as the research object. The effects of forest age on characteristics of soil organic
carbon (SOC), total nitrogen (TN), soil labile organic carbon (LOC) and soil carbon management index (CPMI) were
measured in this study. The results were as follows: (1) SOC indicated a trend of increasing with the increase of Eucalyptus
forest age, and decreased with the increasing of soil depth. The content of soil organic carbon of 1-8 years old Eucalyptus
varied from 5.79 to 15.57 g - kg’ in the whole soil layer (040 cm) , the order of SOC contents was 8 a>5 a>3 a>4 a>2 a>
1 a. (2) The variation tendencies of soil not labile organic carbon and carbon storage were consistent with the content of
SOC. The order of soil labile organic matter contents was 8 a>5 a>4 a>3 a>2 a>1 a, respectively. There were no obvious
change characteristics for the proportion of soil labile organic carbon to soil organic carbon with the increase of forest
age. There was significant difference between 8 year old forest age and other forest ages. (3) The carbon pool management
index increased with the increase of forest age. The soil carbon pool management index and soil carbon component contents
of 8 ywars old Eucalyptus had been higher compared with 10 years old Pinus massoniana forest. Moreover, correlation analy-
sis showed that existing extremely significant or significant correlation to soil organic carbon, soil not labile organic carbon,
labile oragnic carbon, carbon storage, carbon pool activity, total nitrogen, bulk density and soil carbon pool management
index. There were also differences of carbon pool management index between different forest ages and soil layers. It was con-
cluded that under the condition of local soil fertility, 8 years old Eucalyptus could both increase SOC contents and improve
CPMI, favor soil quality amelioration and soil fertility improvement. Therefore, extending Eucalyptus plantations forest har-
vesting time and decreasing the disturbance to forest litter and understory vegetation would improve soil quality, and it is al-
so important for promoting sustainable development of Eucalyptus plantations.

Key words: Eucalyptus plantations, forest age, soil organic carbon, soil labile organic carbon pool, carbon pool manage-

ment index
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Table 1  Variation of soil carbon components in 0—40 cm soil layers at different forest ages
A EAL B LOC NLOC 5
Forest types SOC(g - kg™) (g-kg") (g-kg") S(g-m™)
1a 3.59 £0.52C 0.83 +0.17D 2.76 +0.37B 436.10 £58.24C
2a 4.30 £0.49C 1.12 £0.21CD 3.17 £0.31B 545.96 +60.22C
3a 6.04 +0.60BC 1.49 £0.22CD 4.55 £0.41AB 930.08 +85.46B
4a 5.55 £0.52BC 1.60 £0.23CD 3.95 £0.32B 902.21 £105.44B
Sa 7.16+ 0.69B 1.84 £0.58C 5.33 +0.48AB 1 155.90+ 132.96B
8a 10.80+1.20A 4.07 £0.47A 6.73 £0.67A 1 602.33+£227.71 A
B RRARAR 9.00+1.03A 2.955 +0.17B 6.044+0.64A 1429.173+195.19A

Pine massoniana forest (10 a)

TE: R 0~40 em LR FRELARMEDRE | W —FI AR KRB FRROR 225 .3 (P<0.05) . SOC. HIEAPLIK; LOC. T3

PEA ALK ; NLOC. H3EAETE A HLEK; S. wfikm, T,

Note: The values in the table are xts. of 0~40 c¢m soil layers, and the different capital letters in the same column indicate significant differ-
ences (P<0.05). SOC. Soil organic carbon; LOC. Soil labile organic carbon; NLOC. Soil not labile organic carbon; S. Carbon

storage. The same below.
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Different lowercase letters indicate significant differences in different soil layers of the same forest age (P<0.05), different capital letters indi-

cate significant differences in different forest ages of the same soil layer( P<0.05). The same below.
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Fig. 2 Variation of soil labile organic carbon at different forest ages
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Fig. 4 Change characteristics of soil carbon storage at different forest ages
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WS 4 o, AT Bl s VA BLER AR TS
PEA LR R B 126 A B i 5 o P e I S e
K MR BT 0.90 LU L, BRI E
S, BEE AR B3 I, A HLRR 3 A ALK

A PE A BB AR 245 B S B0 4 5 KR 0 )l
1.012.0.445 .0.567 #1 17.685 g - kg™, 5 B Bifi 25 Ak
IR B IE R R N T AR V5 i E &, 15
A AR A5 DL 0, A7 1 T - a6 1 A = A
T ERRIC DR R | R RS B

4 i hEw

AT AR 2 A e - M T RN - b v R 2
AR —A 2% B E A bR (R IR KR,
2003) , —Meox 2 AR R (Afie M K
B A ) AR R EE RO, A R R
A B A5 ) OS2 (R /NIE AR 2013) BB AR
(2011) BRFFE B, FRAE N TACA A 534 0 2R Ak
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Table 2 Variation of soil carbon pool management

index at different forest ages

Fojiﬁge 0~10 10~20 20~30 30~40
(a) cm cm cm cm
A 1 0.42 0.27 0.17 0.28
2 0.55 0.27 0.28 0.23
3 0.46 0.28 0.28 0.24
4 0.58 0.36 0.34 0.28
5 0.45 0.29 0.30 0.33
8 0.77 0.57 0.57 0.40
Al 1 0.60 0.79 0.41 0.65
2 0.78 0.76 0.67 0.54
3 0.65 0.81 0.68 0.57
4 0.82 1.02 0.83 0.64
5 0.64 0.82 0.71 0.76
8 1.09 1.65 1.37 0.93
CPI 1 0.44 0.38 0.42 0.26
2 0.48 0.47 0.48 0.49
3 0.63 0.64 0.72 0.79
4 0.58 0.59 0.65 0.77
5 0.75 0.76 0.87 0.91
8 1.18 1.15 1.29 1.21
CPMI 1 26.12 30.33 17.36 16.96
2 37.40 35.16 32.19 26.63
3 40.96 51.07 47.11 44.75
4 46.97 59.34 52.94 49.28
5 47.64 61.77 61.73 68.16
8 128.46  187.68 175.67 112.65

TE: AL BRI B, AL BRI B 48 80 CPL i % 45 45
CPML B EHE L, T,

Note: A. Carbon pool activity; AL Carbon pool activity index;
CPIL. Carbon pool index; CPMI. Carbon pool management
index. The same below.

bR R W N TR B A B 0 R o AR R g
MERE ST o AW TS 45 AT | A [R] bR 0 #e A L K
I LR ARG AT HLRR | B Ak R ) B AR
S0 A O, X 5B E AF (2009) | 9k 3R AR
(2018) MEEIE AL, Ul W BRI BR300, 2 3 ARh +
SEmR B T RN, BEAE TR B , A ) AR A

BN TR 30 Bl R 16 M PLaR Ak fiff 1 3
BT G A LA R R Y 6
Kesh Jy 5 4 i K A Bk AR b B B L
ARG I, Je 2R S sp i B 15 &, B
EAE(2011) WF5E R B, + 58k R ) A8k 8 R A
TEE YRR 2B 43, 10 75 0 45 (2005 ) B 52 i J2E 1) A2
bR IR LR S = WA, AW
FH ORTE] RIS 1 4 3E 06 A ALAR & A PR 19 3=
PRy, A PR B9 LR 62.31% ~76.88% , 1
Sehk I 0 A8 Ak 32 R il T AR T A ALRR Y AR
b, RN 95 5 55 (2005 ) A B 55 45 AL, % AR
PR, 1~ 8 a FEER N AR 1 3806 A MILAK Bl 25 AR IS
FORE IR, H. 5 a A1 8 a S5 PEA HLER 9 &
I E KT S ARS8 47, X 5 Y E 45 (2009) |
FEHE(2013)  ERSE (2015) RS E5 18 AL,
Ui B G A ML A 2 MR RSB R —
THT Bt 5 e R 1 A R, PROAR ) A A 9 it DL B AR A
WAy R L, NI B T A HLAR 1Y &
L MALR A& R ERKRE e TIH%A
MUBR Y & 1 (R X%, 2010) 5 95 — 07 I, AR IR Y
FE MiHh 1= 3R 43R 2 & A AR AR XV TE
MUBR [RIRE 7= A B K, Bl + )2 A i, 1 1
TEPEA HLR S P D B % TS LR R
E7E0~10 em VUK 10~20 em + )2, 4550 58 &K
(2017) (M I5 55 (2018) R IE 45 S 20, WF5E
W], - A LR o5 A ALK 09 L A9 88 v 150
EER IR R N B I AR AR N |
PR P N R T 3 HLER B9 FL R (Xiao et
al., 2015) , IbAh, E AW R, S A AL
fie 5 - R AL M A %5 D) B AE DG R (TR K 4
2006; #LIE 4, 2013) . ZWFFEH,0~40 em 3G
PEA BLERF- YR 5 7 ALK 4 B 9] B A i %) 728 £k B
BRI WA LR S A PLAR R 6E E BR
VN B e P2 A B A AR B R A R R
MERBIIEOI UL, 5HELA AELEDE
IR, X i — 25 Uk B 1 58 HLAR A AU PEA
M 0 FE bR, TS A ALK [ AR T LR
o g6y - 1 T A R OC R AR, RO T A I TR
{50 BRI XoT 38 I 5 79 5 e S5 R

- B A PRAS AR R T - A B it AR A
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Table 3 Correlation among soil carbon components, carbon pool management index, soil total nitrogen and bulk density of soils

Snijl:fn}i%es S LOC A Al CPI CPMI TN NLOC Bulk/g d%lsity

SOC 0.975 = 0.984 = 0.985 s 0.902 = 0.907 = 0.998 = 0.969 = —-0.905 = 0.905

S 1 0.920 3 0.932 = 0.969 s 0.973 s 0.966 s 1.000 == -0.966 0.966 s

LOC 1 0.992 = 0.817 = 0.821 =* 0.988 = 0.910 = -0.824 = 0.824 =

A 1 0.853 sk 0.856 * 0.992 s 0.923 s -0.864 = 0.864 =

Al 1 0.999 s 0.896 = 0.972 s —=0.999 s 0.999 s

CPI 1 0.898 = 0.977 = =0.997 = 0.997 s
CPMI 1 0.960 =3 -0.901 = 0.901 =

TN 1 —0.969 = 0.969 =
NLOC 1 —1.00 =

TE: o s 3 HIFR7RAE 0.05 F10.01 P FARSEME K 3K, TN, 240

Note: * and #*:* indicate significant differences at 0.05 and 0.01 levels, respectively. TN. Total nitrogen,

R4 TEFUHANR BRESEEHS
ERERPBENN

Table 4  Coupling analysis of soil labile organic carbon,

carbon pool management index and growth year

R R B
Correlation
coefficient

(R*)

3

Soil properties

(] = J7 7

Regression equation

S0C y=1.012 1x+2.359 6 0.957 7
LOC y=0.444 9x+0.118 3 0.9127
NLOC y=0.567 1x+2.241 3 0.925 7
CMPI y=17.68 5x—-7.029 6 0.902 5

51 1) 1= 3 A ALK P22 14 A8 Ak, AS A RE X - 48 o
ARV (L THEN B ) 53 R R AR Rk, R 4
T R 20 725 b 2 B 40 55 355 2 %o 4 38 J28 vp 4% 4 40 o
T (PR 75,1999 1R B <), 2006 ) , iF BEME 2
B AN [R] AR 43 25 0 X 4 HE T R 9 52 e (B AR
2013) , B R HER A S NS A PLEK Y T
B R | A A R, A 9 A A R R A A A
Bl LB AL i DL R A 48 1 38 A0t B S g o R
1R, U BH SR A 4 B it R R v R A R AR
KRIERES , RZ AR F 500 0 (28555,
2010) , FEESF(2009) WF5E £, £ H 13 a S

H 18 a WBR T BAE B & THE 3 a, A/
(2013) WFgE A AR BE 40 a 5 40K A4S B4
BRI > VD AR > F7 bR, 56 5248 %5 (2014)
WFFE R, AN [6] AR 43 Bk 2 48 48 B0 By K far
UEMS BT N TSI AR N TARSTE S, Ao
i A N N NS O N o8 2 k< I P
BFHIREI LI N 8 a>5 a>3 a>4 a>2 a>1 a, B
S BRUE %) 38 a0 T 1 o5 AH DG AR 23 B R B R RN T
MR 38 ik 2 48 B AR 505 A ALKk TR A
Bl A 25 1 2 (8] R 2 B o i S 35 A0 5C, HLAH
KARFIYTE 0.9 VLB, X 5 HEFSE (2013) XF &
Tl DXCFY 2 BRI BE T 45 AR Bl 3xX R B, B A
PPN TARARES (9 2B, U 8 a AR AR, BE 42 50
S HLOR 75 R R - SR B PE AE BEAS B, AR T ks
T 4R R T R AR b A PR
AT RAPEAT EDIRES , R Ba i, 78 N TR 8
TR I 4~5 a /F A A0, DA S R 3
ANFI T A R PETh BE AR E o

HRFGE R, A4 5 bR 25 B 25 AR 1 I A L
WRAE SR o & i, NI 5 | A 1 2209 DA MR Ak, 1 A
T AR T BE S A R R T R BOK RO RERY
YRR AT RRSL R (B /DHEEE 2017) o AR 2
XI5 (2010) AU BFSE LB, 10 a Fe B N AR -
b R SR IR B e S N W i BURCIDEEY /N
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M ARAE (2016) IAK, 2~ 6 a R E A% A T AR
Bl R A5G TG 3R Y A B A RR O3 AF I 1Y 15
MG F AR5 (2015) W R, M N T AR
SRR B A A F T 44 A MUK R AR A
W3 5245 (2018) W ST A HY |, AR 2048 1% BE 1 25 52 Wil
PR BRI AR A R R,
1~8 a AR A AR B 3964 BLAR 55 35 5 BE 3 AR I 1Y
HmBE P H 8 a teR N TR 3K
TXFHE 10 a By RAABR, 35 > 4 K AR A N AR 1) 58
BRI, 2 R T4e R LA LR ERNRE , X5
FLAARGE(2015) MR EERARLL, M5 B /NS
(2017) A AN TR, 3% AT RE -5 A% A 46 £ 8 10) (— Mg
JE4~5a)f K WFIE R R AN AL 25
FEREARTT W) b 22 BE M ) 0 33 40 2 £ R0 3% 4010 1
AAR KA FE ) (P52 FEEE 00 ,2009) |, A 23 A+
e rp W —R 43 3% 43 FH T T 5 A 7 O i A A R
T KA 3R 23 TR A T B R BUE RO
B U, AR X AR A IR0 T R AR D R
— AR 7 a J5 3R 20 ER B B R, DT B
PARBMTEFROTR S E TR, R A
L, 2 5 BOM AE 5% 23 A1) T AR A 1 DL T 1
ROCER AR T H 8 3% 40 A e, BRCER A T 3 R A
FRBT RS L N A g T W i IR R 43 R A
PSR BTN = G o B3 /5 A A & 5 e w1
FTRFEE A AT, 8 1 2 1B Ak 1 4t B @ R B 52 ( Da-
vidson et al., 1993) . IAh, W EKARIG , # F2TLU
AR IR AN P W 0 2 5 e B AR A N TORR
Hu SR B AE B, PR SR e R AT LA S 5 KR A5 K J5 Bk
RN I8 7% W) H ik — € i 19 3% 5 ( Bargali et al. |
1992) , TEARBFFR Y 8 a KB, AR A 8 V& ) Al
JEREAR R AR A — & R, LIRS T —&
PGS, |5, X 5 ARSE I - R R A G,
Schmidt et al. (2011) B9 #F 57 F B, + 3 R 5% K 7
(IR REE TR E AR ) X A LR
YERT, A LB AE T T - S 00 [l BF S M ot 4K
T R EERREE . R, I AT R 5 AR R Y 2 A B
TR A O, 1 F 9T DX AR R 19 A iDL 9K 242k
TBRTI  ALAE N A BR W S X AR AR B AT R
ELBE 2 PRI F 3 T, 8 a AR A b 1l 2 4854 2 f
PR — o i 1 I 9 W o A o, PR L

WG A T W R A RN Bl 6 T 2R
P52 08 T ) RN 2 A 2R 0 - 3k 20 oy, B R
A2 HE A5

ZE ERIR T VE U ARAR L B b XA [ 1
(la2aB3a4a5aflsa)l ket AT M, FHXF
TR RE S EEAAAR, R N AR Y - A MLam | 1% P
A B AR AT HLAR | B il e DL R B A B S AR
KIBEARES B SER TG S0, JEHAE 8 a ZRE B E,
FHIMR S 1 S K 25 A A T bR - 398 B 55 5 19 AR
F, RO R E RN, P, AR R SR R T
TH 25 B, 7 W A2 AR R 1 1) 1 0 T AT D3 2 R K
AR B %8 AL FE 19, ] B 980 2 Sl % 3] 3 0 FUAR R
AR ) T, 3 > O B b T R Vi ) R VR L O R
PR A 30 48 B8 15 it LA SR AT R B
A BT 2% e R A, - S B 2R B R, LA BT Ik AR
iy AR PR 1 2R | $ v R B RR BB 2 A i LA
SEBAER N AR ] FRp e 208 MUK JE

B SRAE, FEA FEAEMS N
75 T 69 K kB, L B
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