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Carbon storage and its distribution in Eucalyptus
urophylla x E. grandis plantations under three
different soil preparation measures

LIU Guo-Cui, CHEN Shao-Xiong, WANG Zhi-Chao, ZHANG Li-Li, DU A-Peng”

(' China Eucalypt Research Centre, Zhanjiang 524022, China )

Abstract; To evaluate the carbon storages and their allocations in 2.5-year-old Eucalyptus urophylla X E. grandis
(DH 4, ) plantation in Guangdong, three kinds of soil preparation(no controlled burning and dig hole, no controlled
burning and furrowing, controlled burning and full cultivation) mode were selected, field investigation and indoor analy-
sis methods were adopted to measure the carbon content in different organs. The main results were as follow: (1) The
average carbon content in different organs of DH ,,,, was 44.37%~-57.42%, and the carbon content sequence was leaf >

truck > branch > root > bark. No significant difference (P<0.05) was observed in carbon content among the shrub, herb
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and litter layers of the DH ,,,, plantations with different soil preparation measures. Carbon content in the soil layer (0—
100 cm) decreased with the increase of soil depth. (2) The carbon storage of no controlled burning and dig hole, no
controlled burning and furrowing and controlled burning and full cultivation in tree layer were 18.01, 30.49 and 23.56
t » hm™. Carbon storage in various organs showed the order: stem > root > leaf > branch > bark. Except for the bark, the
order of carbon storage in other organs under three different soil preparation measures was furrowing soil preparation > all
reclamation soil preparation > dig hole soil preparation. (3) The total ecosystem carbon storage of DH ,,,, plantations un-
der different soil preparation measures was 144.77 t + hm™ (dig hole) , 197.03 t + hm™(burning) and 161.16 t + hm™(all
reclamation soil preparation) , and the carbon storage or der of different soil preparation measures in different layers ap-
peared : soil layer>vegetable layer>litter layer. Carbon storage allocations in tree and soil layer of furrowing soil prepara-
tion were significantly larger than all reclamation soil preparation and dig hole soil preparation. The carbon storages of
tree stratum and soil layer were the dominant part in carbon storage of the whole ecological system, which accounted for
more than 93% of the carbon storage in the ecosystem. However, different combinations of measures on soil preparation
have no significant effects on C storage allocations in the litter layer. Therefore, it appears furrowing soil preparation may
be a more appropriate method to improve carbon storage of the DH ,,,, in the Leizhou Peninsula or other areas with simi-
lar site conditions.

Key words: soil preparation measures, Eucalyptus urophylla x E. grandis plantations, carbon content, carbon storage,

carbon allocation
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Table 1 Situation of Eucalyptus urophylla X E. grandis (DH .,,,) plantations with different soil preparation measures
e Hz R S /é N ‘»f:;‘ | = 5% I < B8R B L N
.miﬂzﬁmﬁ {ﬂjﬂm SERIR ﬁﬁ? ?{HJ\&E" HF T ARk
Soil preparation  Average DBH Average tree Survival  Existing density Mai Jerstor plant snecies
measures (em) height (m) (%) (ind » hm™?) am understory plant species
TR 9.11+0.13 11.50+0.11 73.58 1226 KA (Rhus chinensis) . ¥} ( Lantana camara) | € &
Dig hole ( Euphorbia hirta) . $HLH ( Eupatorum odoratum) | FH 1€ Y& 5t
5 ( Herba Bidentis Pilosa) .41 %] ( Ageratum conyzoides) . .
372 ( Miscanthus foridulus)
T B 11.03+0.18 12.19+0.16 74.43 1240 J5 5 28 (Schefflera octophylla) \JEMFAE ( Ixora chinensis) ¥ AT
Furrowing 2} ( Paeonia obovata Maxim) FA4E Y451 % ( Herba Bidentis Pilo-
sa) QI FE (Euphorbia hirta) " KHLE ( Eupatorum odoratum)
Prilia R 10.44+0.22 11.37+0.17 70.24 1170 IS4 ( Wedelia chinensis) \EZ18 ( Ageratum conyzoides) . &
Burning and full Y5 ( Euphorbia hirta) . SP2F} ( Lantana camara) L (Ar-
cultivation thraxon hispidus)
*k2 EERAINEMNERE *3 AEEMAXTEERAINERSERNR RS E
Table 2 Individual biomass regression model of Table 3 Carbon content of each layer of Eucalyptus
Eucalypius urophylla x E. grandis plantations urophylla X E. grandis plantations with different
soil preparation measures ( % )
B s ey Pl
Organ Regression equation P-Value H 7 7
Soil preparation measures
- Leaf M=0.0009(D*H)""™* 0713  17.371  0.004 . .
=304 e B4 R
A Brank M=0.0004(D*H) "™ 0.840 26221  0.004 Layer Organ R MR Burning
Dig hole Furrowing and full
1 Bark M=0.0032( D*H)**™  0.830 24443  0.004 cultivation
W Stem M=0.0069(D°H) """ 0.974  257.569 <0.001 T k2 R 54.10+ 55.30+ 57.42+
B Root M=0.0004(D°H)™™ 0713 17425  0.004 Tree layer Leaf 0.73Aa 0.58Aa 0.93Aa
-+ 50.48= 52.09= 50.16=
2Hk Whole tree  M=0.0083(D*H) "™ 0.909  69.583 <0.001 Stem 0.33Bb 0.34Ba 1.13Bb
B 51.49+ 50.84+ 49.36+
Brank 0.19Ba 0.21Ca 0.29BCb
BB IR EZER(P>0.05), 3 FEEa S B 45.62+ 46.59+ 44.37+
A i 2t 5 o w Bark 0.57Dab 0.29Da 0.50Db
RS BB T /NI AR — 2, AN TR AR R ] R 4sdde S1o2e 4843
WP LR TR B 2 2 52 00 SR Rl 030h  03%BCa 0270
b EL 2 i iy i - Wy AR H 1 51.67+  S5l44x  51.82:
i’:]%#ﬂ%‘( P<005) ’ *XTEZW/J\ ’ *Xj‘ ufﬂij( ’ %%& B Shrub layer ~ Aboveground ~ 0.97a 0.93a 0.62a
SMAT T A > T > K> > Je o 3 FdE i 4 & HWF 48.94x 4872+ 49.08+
> N Bel d 091 0.88 0.58:
TR EFH bk E R TR 50.42% . cloneronn ¢ ¢ ‘
ke FARZ b 54.27+ 53.67+ 53.97+
T‘ﬁ'j% 51.21% \%IJJ%E% 50.33% ,EimF%B%( *E) *H Herb layer Aboveground 0.54a 1.73a 2.16a
b, ML BB B A 1 94 KT WE ws 97 a0
, 5 e £ o Belowground ~ 0.44a l.41a 1.77a
]}'(P<005) ,'ﬂ?j:ﬂﬁj: \im‘F%Kﬁﬁz)%Bi%#Zijto {Jﬁ(é%% 51.01+ 51.55+ 50.29+
212 MTHAE HEYER LIELEBRA ST 3 FhE Litter layer 0.59a 0.65a 0.48a

M2l A 7 2T RAR R Hb B 2 Bk S A A T
FXS, NEIFNHERZ FARJZMA Y205
LAy WITE 48.72% ~ 51.82% 43.77% ~ 54.27% FI
50.29% ~51.55% Z 1] , HEA )2 RN B AR 2 1 b L3845
eI AR R 51.64% F 53.97% , Y7 T HL T
A (HEARZ 48.91% , WA 2 44.02%) . 3 N Huk
YIE VAL, 7% 2 Y0k & 1 ey (50.95%)

BTG 7 IR /NG TR R SRR e i Uy s 22 5 R (P<
0.05) , Al G BEF i K5 FREAR RN E W22 57 .3 (P<0.05) , id
Fdr A bR R, TR,

Note;: Means+SE followed by different small letters in the same line mean signifi-
cant differences among different soil preparation measures( P<0.05) , and different
capital letters in the same column meant significant difference among different

organs( P<0.05). The same below.

HEARZIRZ(50.28%) , FHAJZHAK(49.00%)
34N B AP s 1 - Sk 5 e 4 S BB )2
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different soil preparation measures

Fh1E7E Soi | preparation measure

AR T R R N TARTR A Z 45 20 B Bt i LA R IRDING 5 B iy 3 253 135 (P<0.05)
Carbon storages and allocations in different organs of Eucalyptus urophylla x E. grandis plantations with

Different small letters meant significant differences

among different soil preparation measures (P<0.05). The same below.
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Table 4 Carbon contents of different soil layers in Eucalyptus
urophyllax E. grandis plantations with different

soil preparation measures (g - kg™")

# )y =
Soil preparation measures
= -

Soil layer P nj:l;ﬁ.ﬁ‘u . iR
( cm) re-cultivation 7@% %E Buming
Dig hole Furrowing and full
cultivation

0~10 23.92+ 19.48+ 24.86+ 23.66+
0.51 2.17Ab 0.45Aa 0.30Aab

10~20 19.91+ 17.67+ 21.09+ 18.90+
0.56 1.05ABa 2.69ABa 0.75Ba

20~40 17.23+ 14.30+ 19.46+ 15.38+
0.22 1.19Ba 1.53Ba 1.58Ba

40~ 60 11.89+ 9.30+ 14.26+ 11.48+
0.11 0.98Ca 1.83Ca 1.97Ca

60~ 100 9.86+ 7.77+ 10.21+ 7.80+
0.15 0.28Ch 0.19Ca 0.34Ch

WA S BRI ER (R 4) . AREBEMKT)Z
10~20.20~40 .40~60 1 60~ 100 cm i 25 4 51| Lt
+JZ0~10 em FEIR T 9.29% ,26.59% ,52.26% FiI
60. 11%, + B & B & W A7 W B A% T 15. 16%
21.72% 42.64% F1 58.93% , 4> B J2 A% ) 43 51| A A1
T 20.12% 35.00% .51.48% 1 67.03% , 4 1 )2 143
ERRHEAE 7.77~24.86 g - kg Z A5 4K 0~ 10 em +
2 3R S R E KT HE )2 (P<0.05),10~20
H120~40 .40 ~60 F1 60~ 100 cm JoHBE X, [[—
HERRE A R T R A

5,45 2 - 4 i i SR B SR I B > MR
4 B> {HAUA 0~10 em 1 60~100 cm 12
M RSl R NRARE2ZR (P<0.05),
NI e o =¥ N K S R E RS R W TR o T =8
22 FEEBMER TS & EREEREHAE

221 FREBAEFEAL B 3 FIEE M+ RALR A
WILERA AT T 2.5 4R R B AR AT T A2 1
BERAE BEEF(P<0.05),3 Fh4l & F LT BT
A2 Bt i oK, 4 (30.49+£1.93) t + hm™  FRIll
SRR Z M (23.56£2.41) t - hm?, REHE/N, K
(18.01£1.05) t - hm™;3 A FHRAZH S E
FREZS, EREFEHET B B>l R >R,
B B S B AT A2 W R LI i, 3 R
A FIRARIZW TR A 7T AR B it i 1 L 3
A51M 53.08% ( 7CR) .51.65% (7 B ) 1 51.86%
(Hrilias B ) o B R et i i o L8l /DS, LR34 AN
S 7%, 533 R 6.94% (/X)L 6.30% (HF B) Al
6.32% (SRR ), 3 FPAS [ HE MO A T 45 2% B e
fitti AR ARJZ LU AR Y | 25 2% B Bl fiff B 53 TE /NI
7B R T >R SRS R S B2 (B 1)

222 ATk a2 AL B B 201IL,3
Pl 2 A5 R A2 TEIE 2 L T 2 T &R o i Bk
it 22 7 W3 (P<0.05) , HoK/NHERF ¥ R /R >
R SHRI AR AT, BE A R ) i, K
J2 (b 1R R ) B it i S RN A T 3 A
AN EAZ N 5P )2 ehd i 0% 25 R AR
L, OEEARZMREARZ ) H - ki KT
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Fig. 2 Carbon storages of understory vegetations in Eucalyptus
urophyllax E. grandis plantations with different soil

preparation measures . Shurb layer aboveground;

II. Shurb layer belowground; Ill. Shurb layer aboveground ;
IV. Shurb layer belowground; V. Litter layer.

x5 AEEMEETEERAIRSELELRKFESE
Table 5 Carbon storages in different soil layers in Eucalypius
urophylla x E. grandis plantations with different
soil preparation measures (t %5 hm™)
LN

Soil preparation measures

St o
oil layer e
’ full cultivation
0~10 20.26+2.26b 25.11+0.45a 22.95+0.29ab
10~20 19.26x1.14a 22.56+2.89a 20.60+0.81a
20~40 29.46+2.45b 43.19+3.39a  33.23x3.41ab
40~60 19.52+2.06a 30.24+3.87a 24.57+4.23a
60~ 100 33.88+1.22b 40.43+£0.77a 32.12£1.41b
A1t Total 122.39+7.12b  161.54+3.67a  133.48+7.74b

RT3 A2 IR B it RN A U 3% )
ESTERZSEARZ,

223 B ERLsER NR AFRMKILER
M N e B AR A 1 8 B 6 1 o 0l oy
122.39 161.54 (133.48 t - hm™, 77 B W & = T4kl
SRR, B a1 )2 0~10,20~ 40,60 ~
100 em A — &M, A7 B - J8i i i 45 Lo 1L 4
BRI R s B A i X )2 10 ~20 .40~ 60 cm Y
- it TG SRR FEAS RIS Hb RS it T R R
g ne 21 e iy N Ui R < a0 (RPN (e N

R6 TREEBMEEEE®RATLHK
ESRGERMEER HOER
Table 6 Carbon storages and allocation of ecosystem in

Eucalypius urophyllax E. grandis plantations with

different soil preparation measures (t + hm™)
L3l lyrEz
Soil preparation measures
FEHR Ttem JZIK Layer 4R
NE R Burning
Dig hole Furrowing and full
cultivation
fit ik TeARZ 18.01=+ 30.49+ 23.56=+
Carbon storage Tree 1.05¢ 1.93a 2.41b
(t - hmn™) WAJZ 121+ 1.09+ 0.22+
Shurb 0.04a 0.04b 0.01c
FAZ 0.66+ 1.27+ 0.69+
Herb 0.34a 0.57a 0.17a
WidEZ 250+ 2.64+ 321+
Litter 0.05a 0.77a 0.23a
T2 122.39+  161.54x  133.48=
Soil 7.12b 3.67a 7.74h
SrHCLE TeARZ 12.44+ 15.47+ 14.62+
Allocation Tree 0.28 0.65 0.73
proportion WAJR 0.84+ 0.55+ 0.14+
(%) Shurb 0.02 0.02 0.01
AR 0.46+ 0.64+ 0.43+
Herb 0.23 0.39 0.09
itk WIZ 1.73+ 1.34% 1.99+
Litter 0.03 0.45 0.18
T2 84.54=+ 81.98+ 82.82z
Soil 5.23 3.14 2.46
WNER(RS)

23 BMAIMESREHRBEERELHSE

FER 6 TIH1, /R ol B R L4 R bR it T
FEE RN TR A 25 2R G0 10 Bk il i 43 ) o0 144,77,
197.03.161.16 t - hm?, 3 FPE&HZH & F B E A
TMAZS R Gt it /7 FCAs R g 0~ 100 em 1%
J2 BB A 5 R LU ) 38 2 R K, B o LG 4B 2 R Ao
81% ; TR ARJZWZ, Ir i HL B4 3 129% 5 PR 2 Ak
HEYIZ T Bt 1.34% , BER)ZFIE AR
(Rt it i S L ) RS HE Y S JE (HAE 3 Ak b 2 45 v
FETE—E 25 57 B 1L 4 B ) R AR 2 >
WEARZE KB N HERZSEAR, XA HEZ
AT B AR L2 BT R B A KB T
JCRE XA AR VR 52 3] A e i A A O R B
BT TEER R S RO EAE 3 I L HE R Y
ZE5E 3 ML IAR T AEBE (HEA AR VR ) ik
it & BT o Ee B4R /N (/TR 3. 02% R 2.53%
4B 2.56%) ,iX 2 N TMRA A RGeS A6 Jm 1
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36 %

FALZAL , F2 02 th T N ARG 35 B A1 g X AR
FLRCT I (ARl R AL 7 BRASS ) 38 R

3 W54

3.0 FAEEMEREERKEERESE

AWFFEAFE 3 PR ORI T B B AL A8 B Ak
7 (44.37+0.50) % ~ (57.42+0.93) % Z [a] | [
Hh i REEALE S BT =K T 2 Mg
e, AR MERERARE, WREEMRLHS
BB ALK, TR R R Sl BOR AR A W i £
B RTIR 1 1) 335 32 A A A 8 1% B Ak M T (B 2 R AR
2011 ;Nilsen & Strand ,2008) , FETIEHE T ARAE K |
SR C R WY e X G AP I N =2 S S = L1
28 TR IOR HR/INIU SR AR it > 8 1 > 40 A > 1R AR >
Wz X 5XR T4 (2013 ) Xof 4 56 A AR N T AR Y
WFFT 45 SR — 50, 3 Pl Wi it J8 B A A5 40 B i &
Lo T IR 4245 (2009) 76T 76 B AR (3 4E2
H1 6 4F A= KA 41.47% ~49.78% ) FIAR Mk (43.
15% ~49.34% ) W7 RER 5 25 B ik 75 1, X P RE 2
BRI T vk (CRIB ZE SR 2 TRk A
TR I R R be s ) AR PRI S Sr b () PH TR
I Sk Yl 1, A 58 bRCHD O 7 1L ) 4 25 5 1 R
AT BR824 B o ik 43 0l R HE R
48.72% ~ 51.82% , B AR 43.77% ~ 54.27% AL %Y
50.29% ~51.55% , & ML 20 45 15 it X AR 25 A 1 )2 Bk
TR ERZW, Wik YR FEORE R AREA
s, AT AR B e B E A v, A A B o v T
KIZFEAR 2 (U225, 2014 ) 5 A 40 K i AL AR
AN] R HE AR 2 B % f e T RAZ I SR

AHIE 5T 2 B S M2 A e it 3R S A —
SNl BT R B AR, 3 i R A
Frila B 1.31 116 1%, HLAEE L AE— a2 R
Rt g Y B AR (B R R AR, 2011, LR
FEM/KZ + D) Ml i b X, 46 3t B A5 0 R J 22
PRI , e PR 3 32 1) 7 B e b 5 it = 498 Al 25 A I,
AL 5 b T ) LB A5 b R AR TR A W 18 3R R
(HEREE,2000) , ANFI T 1A HLT L 2R KR
PRI BA AE AR A P9 W] 35+ 3k % i (Nilsen &
strand ,2008 ) , X i 754 111 4> B ) - 498k % AR Tk
B OARERIL P B R 2 T bR A 3 TR
SR KFRFERG N Y - S5 AL 1) Sk U WiOH: 1 e ik

FRER.

3.2 ARIEMEREERKESEHRIEE

AR5 2% W L2 35 6T 7 AR J2 Bl i 12t 52 i)
3 RN i B>l 4 B >R X454
B R AT CAS R TG A R R A 2 i LA T
KRIZ R F 5, How bl & 5 A 82 19 80.47% ~
85.91% , 3 P& At T R B AT A2 it f 34 LA
THR R 3, 5T A0 1t LA 5350 51.66% ~
53.08% ,22.82% ~25.39% , {H X} 4R G WK ( Leucaena
glauca) 1A W (Albizia kalkora) | 75 ¥% ( Eucalyptus
camaldulensis) KW #H 1 ( Acacia mangium ) FIFZ K
M ( Cunninghamia lanceolata ) W3¢ 3¢ B (4 7K &
45,2009 ; DhHF PRAE,2000) , HLIK 42 B AR G» A2 4 L
JR R T A 4 RN K —8, T
IR PSR 5 S LA T 8 i G PR 43 14) 8 Wi 17 A
% R AR Ay A BT X 25 AR AR

AR5 2% W L2 45 it 0 A 2 R AR 22 Rl
ittt A — 7 RE A, TN A Ve )2 T8 B S, AR E
Fih 3 Pk b A 07 R RO ER E GG 2 T
FNEST RSN R B A B EAZ R
figr i/ 3O T LR A B AU B8 b i 4
KEEFEWIR T AR R I HAES A &
JEIU AL | B0 VR 2 Rl i B 8 R

A5 B A 20 B e ki A Y
M), AR A [ J2 U SR i 15t 4 O A% Jm FE A TC S ]
3 P A 7T R B AR 0~ 100 em 14
WAE Y EEZ(0~10 em) HIEMRERR K, HEE
TR MW, X H T A HL R A B
BIFRBM S (ERL 2014) , 52 A HLER S
A Ak T R A 2 4 B i 35 PR IK (Gill & Burke,
2002) , 3 bk 0~ 100 em S-SR AE L AEAE 2
S ANKR L+ BUBRHE B AR L T e i i 3 R
(161.54 t - hm™) 7l @& i & B AURER L+ AT
JCERHLEY 1.21 R332 4%, F —EHEERARE ., &
B PR AR L+ DU B — T T o 2 o ol 38 7
A R R A A B A K 30T A LR AR
J5 (B2 045 2011 ) 5 o) — T TR AR A 1 1) O 7
St KA B AR B T B (R R R
33 AEEMEEEERNESRESHREERHE

3 Pl A R B E AN TS R
Sy BeI DA+ S et it e i ARG E IR Z AR W) )2
/N XS HT RS A JIME A N TARP BT 45 A
— (R4, 2014 5 B I Fak SCRE, 2014 ), 3
Fig M 2H 5 T R B R A3 e it o/ NI gy B
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(197.03 t - hm™) >HRIN4E R (161.16 t - hm™) >/V R
(144.77 t - hm™) . 5 FRAE R BUE Gk 1l i Aoy =8
AT (1) 3K 4 2013 ) FAE 25 g ( SCHRSE, 2014)
PIAEAE FE B e N T MR sk it 2 (152..88 1 165.00
t - hm™) A AR R I 2 R 5 2 M2 R
(197.03 t - hm™) B ALK, 43 F11E VL P4 b ORI 2R
A HL DX 1.29 A5 1.19 A% {H RS SR LU ) o R A
W/, I b 5 P B A V& 0 W 25 A ELAVE )
gL R, DA i A A R A i it it 5 el 0 5%
PEB7 1 AAE T T B A B R 7R ER N F i S
LI b 25 b DA T AR R N MR AR R R BOAR
Prili+ HLAR A B 0 2 b 5 R AR T W b B AL G
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