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Abstract :[Objective] The objective of this in-depth study was to provide theoretical foundation

for confirming rational rotation length from the
perspective of coping with global climate

R B 820180129 changes by investigating the effects of rotation
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length on carbon sequestration in Eucalyptus
grandis X E.urophylla plantations. [ Methods]
The short-term (7 a), medium (13 a),and long
(21 a) rotations of Eucalyptus grandis X E.
urophylla plantations were studied. Through the
analysis of biomass, carbon sequestration, and
annual average carbon sequestration of E.
grandis X E.wrophylla plantations in different
rotations, the effects of different rotations on



carbon sequestration of E. grandis X E. urophylla plantations were revealed. [ResultsJWith the
extension of the rotation period,the biomass carbon sequestration of E. grandis X E. urophylla
plantations sustainably increased. The biomass carbon sequestration increased from (75. 81 =
5.12) t + C/hm® in 7 a to (180. 11 +19. 97) t « C/hm”® in 13 a, and slightly increased to
(192.08+16.50) t * C/hm” in 21 a. Results of ANOVA showed that the total biomass carbon
sequestration of the 13 a and 21 a rotations were significantly higher than the 7 a rotation, while
the difference between the 13 a and 21 a rotations was not significant. The soil organic carbon
sequestration in the Eucalyptus grandis X E. urophylla plantations decreased significantly with
the extension of the rotation period. The soil organic carbon sequestration decreased from
(89.9940.35) t « C/hm” in 7 a and (85.4240.76) t -+ C/hm’® in 13 a to (74.6440.24) t+ C/
hm? in 21 a. 7~ 13 a was still a period of rapid growth of carbon sequestration capacity of
Eucalyptus grandis X E.urophylla plantations, and the annual average total biomass carbon
rapidly increased from 10.78 t « C/(hm® * a) in 7 a to 19.54 t « C/(hm® * a) in 13 a,which in-
creased 81%. In 21 a,the Eucalyptus grandis X E. urophylla plantations entered a period of de-
cline in carbon sequestration capacity,the annual average total biomass carbon fell to 3. 78 t »
C/(hm?*
the South Asian subtropics,the rotation period of the Eucalyptus grandis X E. wrophylla plan-

+ a),and the carbon sequestration capacity was only 19.34% of 13 a. [Conclusion]In

tations was determined to be appropriate around 13 years, This was accordance with the maxi-
mum of economic benefits.

Key words: Eucalyptus grandis X E. urophylla plantations,rotation, biomass carbon sequestra-
tion, soil organic carbon,carbon sequestration

0 5|5

[ 58 B S IE 2 BR AR AR AL S5 T 5 SRy 1o X A A
A AR P T B B s [ A7 R D Bk HE O R N TR 2
B E B NA NI, N TR I8 B P A B RN 22 AR
FEOCTEM AR . A R R 2 S0 BN TMGE N7 1
EHM R R R 22— MR 2R RS
BT H A 7R T F RS R AR 0 S B DA OGRS
[7i) s B T A A N T ARl [ 77 19 55 W B 5 5 ] kg o Xof
AR AR R AR RN TR 3 N A R R R B AR A
(a7 AR YH F . ¢ T A TR B 77 1 bF 53 it 38
B 0 AR T A N AR BIF ST AR X 35 2D, KB
S 3 T A0 RO S T B [ e BOBR T i X o A B
FE It 1) 2 AR 0 el 52 e N TORK B [ AF B =R BF
L IR m MR E 28 HA A, 48k
AR N TR 58 A 30 Ao B mT 23 SRy 4 R 0T (5~ 7 )
TR I (10~15 ) A A I (20~25 )1 ARAFSE
UL 3 3 TFA5 AN [7 £ % A ARt N T MRl [ 77 1) 52 i
I St A 25 b 1) AR 1 B 0 3 1 R T BT b DX AR
N TR ek 5 300, 8 Bk SR AR b5 5t TR
A B 1) 2 A BN TR ) e U B R A A A . L
fERI BB BIVL A I (7 ) P A3 D AK
JAWI 21 &) Y B R AN TR0 58 X 42, 38 38 XA [\
e AR MR BR 2325 [ A L AR ST 35 [ B 1 43
BT » 38 7% 7 [ 55 152 100 0F 0 AR bR 3Bk 461 7 14) 5% i

150

1 MH5RFE

1.1 HRRE

L3 P O VAR Rl it E I SN N I /N7 I e | 21
22°17'22. 30" A4 107°14'108. 00", % IX Ja Hb 4k 15
WA B R IR 2 WL A AR TR 2R XU )
o DB R PR G s L 02 T PO R PR AR S s X 2
— AR H BB 1 634~1 719 h, KPR G &
A 439.64~452.20 kJ/(em?® » a) s I¥E A (1 A)FE
A 12.5~13. 8°C Ll AR (7 A FH A 27. 2~
28. 6°C ARSI N 21, 2~22. 3°C , W s i v UL 38~
A1°C A i B IR — 4~ 1. 9°C; AF FE M i 1 100 ~
1300 mm, 2= 3 BEAN Y, 6 ~8 H By B RN & Al 7 4
AEREN A 51 % s 4F 28 & A 1 600 mm; AH X 18 &
75960 WEIE X DL AR A &L A
AR ML, )RR B HOR EE T f2z
AL S HAE 12, 08~24. 51 g/kg, 1 HEE M, pH
{6 5.0~5. 5,
1.2 Hi#ER

K 2 ) AR B[] B A0 55 5 3 FE AR T TR i 1%
B BE BT A EE D - G 4R 3 B ) A ) | RO
ARAE AR AR — B AR A8 7 a13 a.21 a 1Y
B RN TARAE DB R (R 1. & W53 i
Pl HUBE 2 B U E M RTTEES 2 m X3 m. 45
RGP E B B il — 30, S ARl R FE S 1~ 3
a 16 10 I Wil B B 7R AT BR AL T L RS 56 4 4R R
15 b it S L it ok R0 A A T R i 2 B AR K

Guangxi Sciences, Vol. 25 No. 2, April 2018



TR AR . TE £ RIS B9 R 2 v BE ML AL 600
m’ (30 m X 20 m) WFETT , BERAR 015 3 IR A2 L K

AEEF RIS 6 A 10 m X 10 m B9 /NEETr (3t 54 4>
INEETTD

F1 FAEARKHAERE®E AT HEFEHER
Table 1 The basic situation of sample plots of Eucalyptus grandis X E. urophylla plantations in different rotations
N7 RE :
A Stﬁé}ir{%‘it - it Slo :ﬁgdient bkl TR m
Years(a) o 21 Y Altitude(m) Slope aspect pe g Source rocks Soil type
(n/hm?) (@)
7 1105 92 4t North 8 P 1% Sandy shale FRELHE Lateritic red soil
13 1111 90 %4t Northeast 8 P T4 Sandy shale FRLTHE Lateritic red soil
21 818 89 4t North 7 P U145 Sandy shale IR Lateritic red soil
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53 My b 3 R DT S 43 o AR EUA S A i S OS2
SRR 2 500 g Ay Al S E E A KR,

B ORI B VR i R AR B . A B
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) /INEE 7 SR FH 58 4 WO 5 0 72 AR )22 RNk B 7% 1 2
A R L K/ INRE D I8 T A R A ) R A 7
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W52 57K
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100 Hi, FHF &R il e . K 45 Ko 4 R 25 5 1
R il 1) JC TR A R o DU A3 R IORE 24 10 g HERZE
T ik W R BT R S 2 R e FR A R M
H T R TR A BORE S DU A IORE 2 10 g TR 4
B (vario EL I I & 4 ) F - 398 1) 42 i 55 3
1.6 HEHiItHH

PR K42 CDOAER A A8 &, 45 4 50 A W) & o
A, EE TN AN B R AR N TR 4 43 (T A
B A R R Y A ) R BR SR W R A el S
i

FEAE 2018448 H25 5% 2

H: Wy & i fif 7 (Biomass carbon stock, BCS) =
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bon stock, ABCS) : 8 77 A J22 B B8 1 L B e B S At
LA KHE AR 2 RIS 2 RS T )2 1 [ Al g

iR #5434 B 18 % (Under-ground biomass car-
bon stock, UBCS) : g # T H Z CHR 3 HLAR | 4 A
AR 1Y [tk Bt

FBAEY R (TBCS) - 48 4 1 A2 W o Bk 5 T A=
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Table 2 Biomass regression models of different tree components of E. grandis X E. urophylla plantations

et H 5y fili FEAR R A , P P
Rotation(a) Component Allometric equations

7 B Stem W =0.153X D 2108 0. 989 534,121 0.000* *
B ¢ Bark W = 0.023 X D11 0. 996 1 655,757 0. 000" *
K% Branch W = 0.005 X D% 87 0. 960 143. 868 0. 000" *
- Leaf W = 0. 005 X D3 0. 856 35. 740 0.001**
R Root W = 0.034 X D235 0. 969 188. 922 0.000" *

13 # T Stem W = 0.077 X D*7 0.983 288. 216 0.000"*
iz Bark W = 0.017 X D108 0. 941 79.180 0.000* *
# Branch W = 0.002 X D% 0.772 16. 949 0.009**
M} Leaf W = 0.002 X D69 0. 812 21. 617 0. 006" *
R Root W = 0.017 X D% %% 0.935 71.985 0.000" *

21 T Stem W = 0.023 X D% 0.982 163. 349 0.001**
4 % Bark W = 0. 042 X D879 0.898 26. 332 0.014"
A% Branch W = 1.07 X 1075 X D510 0.997 903. 528 0.000" *
it Leaf W = 1.42 X 106 X D+ 58 0. 904 28,173 0.013*
R Root W = 0.007 X D% 8! 0.972 105. 895 0. 002" *

Hex BARBELF P <0.05, » *x BAMBEFEER P <<0.01

Note: ¥ and * * indicate statistical difference at P <Z0. 05 and P <<0. 01 levels,respectively
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Fig. 1  Biomass of different tree components of E.

grandis X E. urophylla plantations in different rotations
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Table 3 Biomass of understory and litter layers of E. grandis X E. urophylla plantations in different rotations

A it Biomass(t/hm?)

[ 43 Component

JZIX Layer

7 a 13 a 21 a
3 = ! ST )
A o 1 # 53 7.65+1. 11A 13.85-0. 18B 11.48-+0.66 B
Shrub layer Above-ground
R H 4y 3.0840.50 A 4.804+1.84 A 1.8540.06 A
Below-ground
/I Subtotal 10.73+1.59 A 18.64+1.92 B 13.3340.65 A
AR Ho 175y 2.6740.05 A 3.7240.06 B 9.26-+0.51C
Herb layer Above-ground
N Hﬁf%%\ 1.5740.23 A 1.6240.10 A 1.9440.31 A
Below-ground
/Nt Subtotal 4.2440.27 A 5.3340.12 A 11.2040.80 B
i )22 7.18£0.52 A 7.30£0.80 A 6.55+0.22 A

Litter layer

T R BB N T B{E AR iE 2 RS SRR RIRTE 0. 05 7KF R 1Y 1] — 8 b A [R] bR il i 22 57 b 3%

Note: Value in this table means average value = standard deviation,different capital letters all indicate significant difference among different aged

plantations ( P <C0. 05)
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JE M b Ay AR RN B T 1. 05 t/hm® il 6. 59
t/hm” RS 2 b N F 43 AR ik B R FR D A K Y R
AR AR E IR B 22 F AR P >0.05),
Hili V& 0 1) A ek B R R B T A R S 5 S T
PE=FHZMIERFEERCP >0.05),

PAS [ 56 AR IR 1 28 P vl B, AR R
B REARERATEYZEY RN A RIAN T a 13 a
BAAME AR > WHEY > HOR
21 a WHRIMEARSHEARZ > EY ERZ LY
4 TRRRYPERBRAIAFARRASBEE

AT AR EEAL, 13 a REW KT
MY RREKR B 21 a k£ T 0.2 t/hm?,
WHER2ZRARE (P >0.05),
2.2 AEBREKHEAREASNHEEE

i 4 I, 3 AN B R A AS [F 4143 1
HAMARHZF AR ECP >0.05), #THR
V1A b 75 12t 359 Bt 5 A ) B K 22 ST 08 s 1 i
1E 13 a fe I e . 21 a AR B AR, A 2 At Y
e B -k U i o B A 1) S T 8 /S F T
JEAR KL T 2.0%F 0.89% , T kL A B 75
Tt B A S R S R AR R AR . FET A gy
I () S 410 e B v - R (49. 89 1. 60) % , Bt iz 1
PImk S BN, N (44,441,671 % (R 4),

Table 4 Carbon content of different tree component of E. grandis X E. urophylla plantations in different rotations

Bk & 4 Carbon content( %)

A
Rotation (&) BT Stem # Hz Bark i Branch M Leaf # Root
7 49.1242.46 45.68+2.28 49.12+2. 46 50.2242.51 45.33+2.27
13 50.0241. 00 43.9740. 88 49,1240.98 50.1141.00 45.3540.91
21 46.55+1. 40 43.6841.31 49.33+1.48 49, 3341.48 44,12+1. 32
44 Mean 48.56+2. 16 44,4441, 67 49.194+1.52 49.8941. 60 44,934+1.52

TE 3R PR P 3 1 R ofi 22

Note: Value in this table means average value + standard deviation

5 WR HEARE IR AR M R A LK
A v 0 4 i e A 2 B DAy B e I 4 A T 3% 4
ANGH T a RAMAA A S HRESEERT 13 a
21 a Fe M. A% Fe IR T AE Bl e & i 4 R BN A
AR B ARG > HTE W) 2 > A Z MR o >R
JEHL bRy > REARZ T B
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& 2 i LA .7 a 13 a.21 a 3 PDAS[R 41k
ER A N AR S AW &k 4 i R (75, 8145, 12)
t+ C/hm*.(180.11419. 97) t » C/hm?, (192. 08 &
16.50) t» C/hm’®,13 a K& 21 a 52 &AM S AE ¥ i
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Table 5 Carbon content of understory and litter layers of E. grandis X E. urophylla plantations in different rotations

% & & Carbon content( %)

JZWX Layer #4 /3 Component

7 a 13 a 21 a
Sll?fezlﬂiljf;er Abif‘\ijjigind 50.2240.66B 48.2340.66 A 47.2240.52 A
Be%vt?jﬁnd 45.624+0.60 B 43.8140.59 A 42.8940.47 A
Hilﬁier Alf(ﬁ){vel;-z{igind 52.9440.70 B 50.844+0.69 A 49.774+0.55 A
Bj%‘]tjﬁgind 51.1540.68 B 49.1240.67 A 48.0940.53 A
&Y Z

Litter layer

51.7340.68 B

49.6840.68 A 48.644+0.54 A

T R PRI N E AR iR RS SR RIRTE 0. 05 JKF N #Y 17 — 48 b A R bRl I i 22 57t . 3%

Note: Value in this table is means average value + standard deviation.different capital letters all indicate significant difference among different aged

plantations (P <Z0. 05)
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ARG FRRRZES BF
Different capital letters indicate significant difference
Kl 2 AR B R AN AR SR Y ik
Fig.2 TBCS of E. grandis X E. urophylla plantations in

different rotations
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B 3 FTLLE O A 46 (0 B R ke N AR 1 4
fe o I BE A 2 R R IR I s/ . 7 a fe R
WK 0~20 em + 2k & &K 14. 29 g/kg, 20~40
em HHERR SN 11, 24 g/kg. LR E K 3. 05 g/
kg,40~60 cm T HERK & &N 8. 78 g/kg, L 0~20
cm J§ /> 5.51 g/kg.0~20 cm,20~40 cm + 2 1
WA EBEST 40~60 cm )2 (P <0.05), 13 a
A 0~20 ecm + )2 H 3R & B H 20~40 cm
40~60 cm 4> & 4. 33 g/kg F16.59 g/kg,3 I+
EikGEZEFEECP <0.05), 21 a &Mn o~
20 em 2 F Bk E B 20~40 em fil 40~60 cm
5 3.91 g/kg Ml 5. 64 g/kg,3 > LR 2R 0
F (P <0.05), XAl — 4 HevR B (Y 4 B ak & &
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TE0~20 cm 12,7 a AR BB & 54 14, 29 g/
kg, 13 a %R MAR & 14. 35 g/kg. 5 7 a WA B
ZEARNK, 21 a R AR W3 BRAR, b 12, 25 g/kg
(P <<0.05); A% &M 20~40 cm K& 40~60 cm
+ )2 MR A B2 F AR E (P <<0.05), M & 1K
01 S T R TN
ANFEEAAHE BN TR AT AN T 1. 20~
1.52 g/em® (F 3b), 7F 0~20 ¢cm.20~40 cm 1 /)2,
398 7% T B 25 S O I JE R A 2 R B ) n R T
Wi KM AE 40~60 em )2, TR & M H 4 LM
B RE S 5 3 . AR 0~20 cm T2 HIES
EEFARECP >0.05);20~40 cm +)2.21 a
B T IR A TR E ST 7 a oI, 13 a i1k
Wi HIEARERNTHEZMN, SWE ZF AW,
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Fig.3 Carbon concentration (a),bulk density (b).,SOC stock at different soil depths (¢) and total SOC storage (d) of E.

grandis X E. urophylla plantations in different rotations
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Table 6 Annual average carbon sequestration of E. grandis X E. urophylla plantations in different rotations

AESE Y4 [H Bk 5 Annual average carbon sequestration (t ¢ ¢/(hm? + a))

e
Rotation (a) ABCS UBCS TBCS SOCS TCS
7 9.56+0. 458 1.2240.05 A 10.78+0.50 B 12.86+0. 11 C 34.414+1.10 B
13 17.7742.11C 1.7740.19 B 19.54+2.29 C —0.76-0.10 B 38.31+4.54 C
21 2. 44+2.53A 1.3440.31 A 3.78-2.83 A —1.3540.06 A 6.225.65 A

T R BUE N ME S AR iE 2 RS R FRIRTE 0. 05 JKF N #Y 7] — 48 b A IR bRl Tl (4 22 57t . 35

Note: Value in this table means average value 4 standard deviation,different capital letters all indicate significant difference among different aged

plantations ( P <0. 05)
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