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Biomass allocation pattern of Eucalyptus urophylla X Eucalyptus grandis
plantation at different ages

ZHANG Lili,WANG Zhichao,CHEN Shaoxiong,ZHU Wankuan,DU Apeng

(China Eucalypt Research Centre ,Chinese Academy of Forestry Science , Zhanjiang , Guangdong 524000, China)

Abstract: [Objective] This paper measured the biomass in each Eucalyptus urophylla X Eucalyptus
grandis plantation at different ages to provide basis for change of carbon sinks in Eucalyptus forests.
[Method)] The biomasses of plantation and undergrowth vegetation of E. urophylla X E. grandis at five
ages (1,2,3,5,and 7 years) in Leizhou Peninsula were investigated,and the composition, distribution pat-
tern,and variation trend in each forest were analyzed. Parsing wood analysis was used to determine biomass
in arbor layer,and data of 15 sample trees of E. urophylla X E. grandis with different ages and diameters
were used to establish biomass equations for leaf, ranch, steam, root and skin using diameter at breast
height as independent variable. The biomasses of shrubs, herbs and litter fall layers were determined by
quadrat method. [Result] The total forest biomass of E. urophylla X E. grandis plantation increased with
stand age and the total biomasses were 15. 11—301. 80 t/hm?”. Arbor layer had the largest contributions of
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36.07% —90.49% and increased with stand age. The ratios of shrub layer,herbs layer and litterfall layer
substantially decreased with the increase of stand age and accounted for 4. 62% —18. 72%,1. 55% —
24.09% ,and 2.83% —21. 11% respectively. The trunk biomass in the wooden arbor accounted the largest
ratio of 24.91% —66. 79%. There was a growing trend in 1—3 years old forests and a declining trend in
3—5 years old. The forest stand gradually increased again in 5—7 years old. The biomasses of leaf,ranch,
root and skin contributed 2. 37 % —23. 63 % ,8.90% —20. 70%,17. 34 % —30. 49% and 4. 55% —8. 08% to
the total arbor biomass. [Conclusion) Five E. urophylla X E. grandis plantations with different ages of 1—
7 years showed different trends with the increase of forest age. The biomass of 5—7 years old forests were

higher than that of other stands,and it is a good afforestation tree species with fast-growing and carbon se-

questration capacity.

Key words: Eucalyptus urophylla X Eucalyptus grandis ;plantation; biomass;forest age;Leizhou Pen-

insula

RO BRI 7 22 AP e KR L % 2%
ik i 2 2800 AR Y A AR AR R AR
MAS RGEBIEAR WBEFES " R RGBT
85 % 1) 3R U5 R BE i Bt L 0 2 B8 AR BBl 2 L OF
FERRMRAE 25 2R S8 AL Bk 7E N B9 W) 516 B RY E E 2
BV O AR B PR A ) e R L TR A K B AR
ARBIAE FR W5 op i DG B ) ), E 38 B RAE = 1
A TR L T R I AR XY i A A T AR
& R F B AR T N AR g i
IE T B =z — o B AT WSORR A I [ Bl 79 R ) RE L G
[ 5k ) R B DA Ay e Uk 2 4 BR A 78 A 1) — o g AT A
R RE PR I rh A AR L B R AR 7
[E6] Bt 3 8 8k [ 5 CO, 1 B3 B8 2R A2 o 7E 2 BR Bk 76
P rb R P4 R B VR

R AR 2 ] 6 g i, X T 1 R o 22—
1E#] 2015 AE 4 E M A 3k 450 J7 hm’ , 25 4
BN CARE T B 60001 AF B 7 B A 3 000
Jim® . HHTE AR AR A N TR i ) T
AR SR AR HC A AR I T R R A
S w2 T R VW& 3 N R N R
HEAT T WFFE T WA Bk 7 ) RE 52 20 b A F AL, AH G
WEFE AL BB 7 A58 O 1] . (HAR R — EAE R
T MR 228 T A 2 R M A T R A
bR A 0 AR R 4 B R A N bR A 2 AR G 41 24
WD A LAl B TR BE R IR R G X T
TE % H A7 AR T 45 17 8 A [a) b o e A5 A2 40 6 )
PC (4 BIF 5 1 i DL 4T . A BIF 90 35 1 0 A A A G A A
X—— M8 5 DAFME (1.2,3.5 F1 7 4F4)
B Ef(E. urophylla X E. grandis) N T AR5 4
Py ik (4 52 0 5 43 BT MR A= W i B TORRALE S

TR 43 B R AR AR T 2 RE Bl AR IS B 28 AL B A L AR 2
F GERAE PR R FL 25 K T RE 1) 3 25748 1k 32 3L 2k ik B 9
FRL 22

1R ik

1.1 It

WFFE XA T 2R T VLA A0 PR A 25 2R 40 T 8 ot
S AFF 58 35 (21°30'NL111°38'E) 14 » 5 &5 W #& 220. 8
m, ARG 80 mo, I R 2 KU L AR AR
23.1 C, o Ee iR 1.4 C Mo i e iR 38. 1 °C,
AEREMAE 1 500 mm DA b B2 R 5 BN R T
FUYIHE 21 396 F0 % 0 i 0 38, LR b WU 41 388 4
< it LD A LB AR 10 g/kg DL b, pH 4.5~
5.3, TRy AR FF A AR I A KRR EOKR

T2 0 R A A L B M . R DLLIHE N
T ZH )R, B R AR 1,2,3.5 7 AR
A3 5 AR ARG Y R Rl N bR AR B 1% A
FE] 5% PR ol 1 78 Y 3 L 5 e bk b [ 028 X 4 R 3k
N ERE CE A AL B R A A 127, 7 A% R
AAHIE 5 ARG AR FEAR R (2 m X3 m) , 3 AR
FE W4 42 AR L TRl B 1~ 3 4 A bR 43 3 A T 2
K FT (4 A B ZEAD MEREBR 2% 1 K .5 44 bRy 448
R HBEATH N 9 PE B . 7 AR AE MR 25 2014 AR B
UG T 2015 AE R ik AT 0t AR, I AR B EE N
840 #k/hm? , 255 3% BURE 3 (19 K /Ny 1 000 m* (50
mX20 m), M E 3 ANEE, HIF 15 Pkt
o B B R 434 10 4 10 m X 10 m [FETT L X
FEJT N IAE (D) =2 cm 2 B AR 1 M 42 B i e i A
A bR HEAT B R PR A OF HE R AR L, DA S B EAT R
. S IEAGFEE L L,



%63

FRANTE 55 < A R AR R B A N ARG A 9y ik A3 IC A R 63

R 1 TEKREE®RA TR A E R

Table 1 = Sites description of Eucalyptus urophylla X E. grandis plantations with different ages
Wi /a B/ (KR - hm™?) /() e in) A 4K /m i 7
Stand age Density Slope Aspect Position Altitude Latitude Longitude
1 1275 10 ¥ South slope T 3 Downgrade 122 21°15. 700" 110°06. 110"
2 1245 0 - b Flat 127 21°15. 713’ 110°06. 110"
3 1 200 0 — -4 Flat 88 21°15. 840" 110°05. 839"
5 1110 12 ™ 3 South slope T3 Downgrade 128 21°15. 713’ 110°06. 085"
7 840 12 ¥ Southeast slope T 3% Downgrade 144 21°15. 561" 110°06. 359"
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R AE P R EL 3 BRAREA I 15 Hk X Ho
AR E . BARRHEARLL 2 cm 2 X 43 Bk
FEA6 TR IT o 6B T JE 35 L M A% Ak vl 55 0 T ity B0 (58]
B e HE KR, MRHASZ, 4 /R (<2
em) R (Z=2~<5 cm) FL KRR (>5 em) 3 47,
XoF B B MR T R L B2 5 R340 B RR BBCHG i e
it IR E FR AR 2 300 g, 5B 7E 105 "CTR AR 30
min, X5 7E 65~75 C FHET 24 h Efe Jfi >, FR
HA B R A g B T BT L RS AR
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aD" \W Yt a0 HSED . G FE b B AR A
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B . R RIRE Y 5 vk R BCREAS 12 R 7 ) IR A 7
ALY 25 % B AR i O B J2 ARG V% W0 J2 A
A S 29 300 g AF ML E . BT A AR S AE 65~75 C
LT R E R I S KR TR

1.2.3 H¥EAE A 84E 8 2 5 s B Al
A7 T B 8 1 2 57 4 7F Excel 2003 il SPSS 19. 0
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TR R R R AR R B A R e R B
(R*)TE 0. 847 0~0. 988 8,552 )7 FlHy 0. 718 5~
10. 198 8, Bl /N, H H P {H¥/NF 0. 01,1 #5
Py 38 B0 A 5 2 /KT 5 3 U B AT LA T A ST 1 A 8 o
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Table 2 Regression models of biomass for each organ of Eucalyptus urophylla X E. grandis

W SRy - B A - FER A R
Organ Fitting equation Sum of squared residuals Number of samples

i Leaf W=0.178 5D 173 0.870 5 0.718 5 0.007 0 15

ki Ranch W=0.026 3D>?271! 0. 886 6 3.2330 0.002 3 15

BT Steam W=0.025 9D* 8762 0.978 2 9.263 4 0.003 3 15

FiA Root W=0.192 0D 851 0.847 0 8.081 0 0.009 0 15

i} Jz Skin W=0.053 9D!- 782 0.948 5 0.994 0 0.005 0 15

atk W=0.192 5D% 3658 0.988 8 10. 198 8 0.001 3 15

Total single-tree
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AR E.L.2.3 FEREMZEZ S AR E X #117.98 t/hm”) ,5~7 FEE R Z (102. 54 t/hm?),
TR BEAR B R R R AR R L2 AR AR R 3 AR BRI 1~2 (27,82 t/hm®) 2~ 3 AFAE K i
YR RERT 1HEAEQFERRID . S& 2400 19.31 t/hm®, 3% F2JE il T o R A7 R M
iR E AR A Y R IR L 3~5 AW KON PEE AT AT [R]85 25 5l s .

%3 FTARBEERAIKRFARESRELENESE

Table 3 Biomass allocation in arbor layer of E. urophylla X E. grandis plantations with different stand ages

M Leaf A& Branch F Steam
Biomass Proportion Biomass Proportion Biomass Proportion
1 1.29+0. 23 Bb 23.63 1.13+0.24 Bb 20.70 1.36+0.21 De 24.91
2 2.50=£0. 26 Bb 7.51 3.237%0.37 Bb 9.71 17.38+1.44 Cd 52.24
3 2.20+£0.29 Bb 4.18 4.68+1.06 Bb 8.90 28.20+2.66 Cc 53.63
5 5.32740.86 Aa 3.12 19.00£3. 40 Aa 11. 14 85.04+3.07 Bb 49. 86
7 6.4840.50 Aa 2.37 24,4344.75 Aa 8.95 182.4144.92 Aa 66.79
i Root 2 Skin it Total
Biomass Proportion Biomass Proportion Biomass Proportion
1 1.3340.17 Cc 24. 36 0.35=0.05 De 6.41 5.45+0. 85 De 100
2 7.757+0. 94 BbCe 23.29 2.4140. 28 CDd 7.24 33.27+3.11 Cd 100
3 13.25+0.72 Bb 25.20 4.2540.41 Cc 8.08 52.5844.20 Cc 100
5 52.0145.50 Aa 30. 49 9.19£1.00 Bb 5.39 170.56+9. 61 Bb 100
7 47.35%+1.29 Aa 17. 34 12.43+1.13 Aa 4.55 273.10+£8.44 Aa 100

T AN KRG B R 28 F R B 3 (P<<0. 01) s RIANG T8 R R 25 5 .35 (P<<0. 05) , Rl
Note: Different capital letters mean extremely significant difference( P<C0. 01) ; while different lowercase letters mean significant difference

(P<C0.05). The same below.

Hi TR E M A 48 B AR Y BRI B e v g W BT o L) B AR U 36 I R R s AR A W B
WIRAAEZES SRR EEMASE ARG ST N EIEN 1 EAR 24.36% EFHE 5 4K
FeBIAF s 22 R 1 AR R E MM AW T > 30.49% . B )G X R REE 7 A/ 17, 34 %05 B 2 A=
WA B i > A4 > B 2 SR AR I T >R > W S e BITE 1 ~3 EA R BT HAE 3~7
PR > B Bz . 3~ T AR A B >R B AR SR T REE S
B> >Rt EREMREY RSP W T 2.3 EXRREXENHEVNEEYVERESE
AP RETE 5 AR B R R T 240 9100 ~ AN TRI R e R T R T2 L B 2 AR T ) )2 A
66. 79 00, JEA BRI 9 101G K W IR AR WL 4.
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Table 4 Biomass allocation in shrub,herb and litter layers Eucaly ptus urophylla X E. grands

plantations with different stand ages

WS /a #EAKJZ Shrub layer BAJZE Herb layer K& 2 Litter layer Bt Total
Stand A grht/ (e hm=2)  HBl/% A/ oo hmTE) B/ %6 AR/ G hmT?) WBI/Y% AR/ (Cehme? Hl/ %
age Biomass Proportion Biomass Proportion Biomass Proportion Biomass Proportion
1 2.83+0.28 Cc 29. 30 3.64+0.35 Aa 37.68 3.19+0.05 Cc 33.02 9.66+0.13 Bb 100
2 2.3440.07 Cc 22.52 2.59+0.41 Aa 24.93 5.4640.54 Che 52.55 10.39+0.57 Bb 100
3 3.5740. 40 Cc 28.79 2.53+0.12 Aa 20. 40 6.30+0.69 BChe  50. 81 12.40+0.17 Bb 100
5 9.01+0. 60 Bb 36. 66 5.05+1.26 Aa 20.55 10.52+0.10 Aa 42. 80 24.5841.95 Aa 100
7 15.49+3.24 Aa 53.97 4.68+0.77 Aa 16. 31 8.53+0.88 ABab 29.72 28.70%3.35 Aa 100

M1 4 Al ASBR T f 5 AR B B AR BRI AR 4R A2 B8 AR AR R BORE AR i 38 i i >« Bl S U
TR Y RATAE—E R . MERIRAEY AR PPN AR I 2 S A S A A PR T R R
BE PR % R H RT3 0L 7 AR AEAR B OR T S AR AR, T BRI B AT 3 AR AN AR R AR OR L 1~ 3 4F
HXIWRFRT 1.2 M 3AFEA I ~3FEMARE  EREMAKRT HAR 2B #8555 AT
MAEY RN ZERARE., WAREYEMALI~3  HEWRE N RSB AT AR
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BB HET 2 1 AF A>3 AR > 2 AR E T A5
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MIHEF A TR AR 2> A 32 >R E > BAR )2 A
7AF AR R ELRER I HE T I O T R 2 > R R > T
Y2 >R Z . BRI 5 AR 15 w2
AR AR A T 78, 89 % ~97. 17 %, M I A V&)
JZ BT & A e T 2. 8300 ~21. 11 %,

x5 TRAKRBEERAINEREEYESE

Table 5 Biomass allocation in different layers of Eucalyptus urophylla X E. grands plantations with different stand ages

i/ FrAKJZ Tree layer #EAKJZ Shrub layer AR JZ Herb layer &Y E Litter layer Bt Total
¥/ a
E/ =N E=N =N E=N
Stand IRy EWR g EORD e BRIy
age (ts hm %) R (t*« hm %) . (tehm?) . (t*« hm %) . (t* hm %) .
ge . Proportion . Proportion . Proportion . Proportion . Proportion
Biomass Biomass Biomass Biomass Biomass

1 5.4540.85 De 36.07 2.8340.28 Cc 18.73 3.64+0.35 Aa 24.09
2 33.26%3.11 Cd 76.20 2.34+0.07 Cc  5.36 2.5940.41 Aa  5.93
3 52.5744.20 Cc 80.92 3.57£0.40 Cc  5.49 2.534+0.12 Aa  3.89
5 170.54+9.61 Bb 87.40 9.014+0.60 Bb  4.62 5.05+1.26 Aa  2.59
7 272.90+8.44 Aa 90.49 15.49+3.24 Aa  5.13 4.68+0.77 Aa  1.55

3.1940.05 Cc 21.11
5.46420.54 Cbc 12.51 43.6621.14 Cc 100
6.3040.69 aBbCc 9.70 64.98+7.21 Cc 100
10.5240. 10 Aa 5.39 195.14+6.68 Bb 100
8.5340.88 AaBb 2.83 301.80£10.41 Aa 100

15.1141. 84 Dd 100
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BIFEA. 5570 ~8. 08 % AE k. 7E 1~ 3 4 AR 14 Jon i
BEOR 23~ 7 A Az SO M i8N s B A BT o L ] AR AR T
8.90% ~20. 70 % {E 1~3 4F A= B AR i 14 hn 1 9 /)
M3~ 7 4F A A8 Ak B AN B & o A AR P o b )
(17. 34 % ~30. 49 %) B AR ME AE 1L T — & BUAHEE . A
TRARZ S 8B A e & B AR R E &Nk

5 RIS RS A AR AR L B AE X AR . ik B il T
e T 25 RE 0 38 L 7E B M2 & 2 6 KU OL T L A
B H G WA 2R S B R YR B
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1% ¢ Fob L DX A AT i v A RS AR T A R BB R ROk
S8 PR T ZT T A — M R R

A5 PR [ AR AN ] bR R L e b7y A 1
HEA —E e 5. 1.2.3.5 F1 7 44 B B Hebk o
W) a4y 5l 150 11, 43. 66, 64. 98, 195. 14 A
301. 80 t/hm*, A 1 4F A= G AR 3 a] KA 7 4F A bk
SAEPE I T 18,97 £ Hoh 1 AR 2 AR R
A AR BE E B L I T 1. 89 . 5 Ak
3~T A A 1y R B M bR g3 AR ) B R T A
SFUITE M R AR Y 1~ 7 A R AR (Eucapy ptus
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HEGAEC AR Y 10 AR AR R (Eucaly ptus uro-
phylla) PRy (144,85 t/hm?) &, 58 H s K 2 th T 4%
WA L R T R N 28 T 22 S B B
. AT 7R R B SRR K
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Lamb. )k (89. 94 t/hm* )™ (6 ~ 40 4F A 1 I 1 #
(Pinus elliottii) #k (42. 19 ~165. 40 t/hm*)" (18
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FR(111.08 t/hm?)P |23 4E 4 42 K (Cunninghamia
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11 4 (Populus LOFK(90. 2 t/hm* )P 4, 5
B R A (Acacia crassicarpa) Bk (75, 45
t/hm*) = w0, R E R — A AR KRR R BT T
J1E R A 3= 7 bR A

5 AR R B A bRy A bR JZ AR iy I D T
Te R Jz Y B8 BT b f & K (36, 074 ~
90.49%) , HLBEAREE G I 52 b T 3 A 2 FOAS 9%
W2 53 00 AR Ay B A R 1L 55040 ~ 24, 09 % I
2.83% ~21. 11 %, JIT i Lo f5i) 357 Bt bk 4 384 Jonn T 9 /)
X2 T BE A AR 3G O R M AR DA R R,
B AR Z AWy RN B 7 AR AR R B R AR B
I 5 v 5 BSR4 A RE 0 T R R A P AR
WHE Z 980 /0 s HEARJZ AR R e 1 AR AR N BT o e i o
KR 18,7300 X AT AR AR F 1 AF A= i bk 43 4 ] 428
RIGRRFE R PRI HE R 2 A ) i 8K 5 4F A ) o
A2 A i B o 4. 6200, X,
W A BRI R 10 2B 2 AR LS R P B2 B 5
BOHE AR Z R AECR B D KA R N3 B0 R
JA AP i B a3 [ sk ol PR AR R 1A R AR Uk A A
TR 2 AR 1 i A T R A R A5 SR AR AL

[ 5 % 3Tk ]

(1] EBNLA R REE, S TV 2 Z R R (D 5 A KRR
B RRMRAE PR AE [J]. £ 2524, 2015, 35(13) - 4462-4472.
Wang Z C,Du H,Song T Q,et al. Allometric models of major
tree species and forest biomass in Guangxi [ J]. Acta Ecologica
Sinica,2015,35(13) :4462-4472.

(2] M 1. BRMATAREY BT (D] AR N A6 R A
K2 ,2011:1-60.

Lin L. Studies on the biomass model of Pinus massoniana plan-

[3]

[4]

[6]

[7]

[8]

L9l

[10]

[11]

[12]

tations [ D]. Fuzhou: Fujian Agriculture and Forestry Universi-
ty,2011:1-60.
Zakrzewski W T, Duchesne 1. Stem biomass model for jack pine
(Pine banksiana Lamb.) in Ontario [ J]. Forest Ecology and
Management,2012,279(6) . 112-120.
AR 2 W 8 R RV 56 AN TR AR e L e N T bk A i
H A RORAE [, A2 .2014.34(18) : 5234-5241.
Fu W B,Peng W X,Song T Q,et al. Biomass and its allocation
characteristics of Eucalyptus urophylla X E. grandis planta-
tions at different stand ages [J]. Acta Ecologica Sinica, 2014,
34(18) :5234-5241.
W CRIFITE . L sk S5 R VY DA R MRS B S R i 2R
Wi R s R L] A0l U AL F 525 2013, 34 (6) : 758~
762.
Zhang H,Song T Q,Wang K L,et al. Oak biomass and its allo-
cation at different stand ages in west of Guangxi, China []].
Research of Agricultural Modernization,2013,34(6) :758-762.
FEHBZE Brs . AR 5F AR M R GG R KA
LT B Rl R 22 24 CA AR BE 2 R0 2011, 35(2) ¢ 113-
116.
Wang S J,Ruan H H. Review on carbon cycle of forestry eco-
system and its management under the global changes [J]. Jour-
nal of Nanjing Forestry University(Natural Sciences Edition) ,
2011,35(2):113-116.
BmeAe A . I E e, SN TR I T B AR S 2 n
[J]. #2524 . 2015,35(12) : 3881-3885.
Wei X H,Zheng J,Liu G H,et al. The concept and application
of carbon sequestration potentials in plantation forests [ J]. Ac-
ta Ecologica Sinica,2015,35(12) :3881-3885.
g AL R AR L S5 3G RO B b B YL S TR £ BT 5 R
[T, s B} 2 3 JE . 2004, 23(2) :50-54.
Shi J,LiuJ Y,Gao Z Q.,et al. Research advances of the influ-
ence of afforestation on terrestrial carbon sink [J]. Progress in
Geography,2004,23(2) :58-67.
A 2 5. b [ CDM i bk 75 38 A i 0 50 B Y BOR %k 7
LI . SOl #F 58 - 2006, 19(4) : 52-56.
Lin DR,Li Z Y. Policy study of CDM forestry carbon-sink pro-
jects in China [J]. World Foresty Research,2006,19(4);52-
56.
ERE X B, B 5. 30 AR JEPE RN ARG A 1 23 AT
LI, MRl B 228 55, 2013, 26 (5) : 661-667.
Wang C B,Liu L T, Mo X Y. Carbon storage analysis of 30
Eucalyptus clonal plantation [J]. Forest Research, 2013, 26
(5):661-667.
XSCR L ST B O S SR AR IR T B AR N MRk R
(1. AR AR BE 242, 2013, 22(1) 1 12-17.
Liu W F,Wu J P,Fan H B,et al. Carbon pools in an sequence
of Eucalyptus plantation forests [ J]. Ecology and Environ-
mental Sciences,2013,22(1):12-17.
BT Sv N L B O N N PN A SN DN N /3 R
SrBcag R (1], PHALAE A 2% 412 . 2014, 34(8) . 1676-1684.
Wen L,Wang K L,Zeng F P,et al. Carbon storage and its dis-



%63

FRANTE 55 < A R AR R B A N ARG A 9y ik A3 IC A R 67

[13]

[14]

[15]

[16]

(17]

[18]

[19]

[20]

[21]

[22]

tribution in Fucalyptus urophylla X E. grandis plantations at
different stand ages [ J]. Acta Botanica Boreali-Occidentalia
Sinica,2014,34(8) :1676-1684.

PR B RO SF L AR IR T R A RO AR S R
G A RZ M [T YL ARl R %2 4k, 2010, 32(6) : 1168-
1174.

Liang H W, Luo H, Wen Y G, et al. Effects of Eucalyptus
plantation replacing masson pine nature forest on the carbon
accumulation of forest ecosystems [ J]. Acta Agriculturae
Universitatis Jiangxiensis,2010,32(6):1168-1174.

XVIRIE X 75 o 0 G, G5 AR AR AR N AR - A B
JE R Fsgma R L)1 0 AR &2 4. 2010,.21(8) : 1981-1985.
Liu SY,Liu Y X,Ye J S,et al. Soil organic carbon density of
Eucalyptus plantations in Guangdong Province of China and
related affecting factors [J]. Chinese Journal of Applied Ecol-
0gy,2010,21(8):1981-1985.

EOCHE. R N AR R R PR AR AE B 9T (DL i it « jg s Akl
K2,2011.

Liang G F. Analysis of soil organic carbon of Eucalyptus
plantation [ D]. Nanjing: Nanjing Forestry University,2011.
BE L I AR N AR ) 20 A R ek sl 25 Al
e RS (D], 3L 5T« o Aol B2 05 52 g . 2013,

Huang X M. The dynamic and regulation mechanisms of soil
carbon in Eucalyptus plantations in southern China [ D]. Bei-
jing: Chinese Academy of Forestry,2013.

M. AN T R AR R N AR A LR S AR AE (DL
BT STPERA . 2014,

Xiao B. Evolution characteristics of soil organic carbon in dif-
ferent generation of continuous Eucalyptus plantations [D].
Nanning: Guangxi University, 2014,

TRIATE B/ A AR AR SE L)Y SN MRS TRk AR A%
S [1]. Mol A% ,2010,46(3) 1 16-22.

Zhang Z J,Zhang X Q.Zhu J H,et al. Cost of carbon seques-
tration of main plantation types in Guangxi [ J]. Scientia Sil-
vae Sinicae,2010,46(3) :16-22.

Edgard C. Sustainable plantations of high-yield Eucalyptus trees
for protection of fiber: the Aracruz case [J]. New Forests,
1999,17(1/2/3):129-143.

I R AL A5 R AR N bR A i A A 0
WEFE L], B B AL ) 2 41 5 2000, 8(2) 1 123-127.

Wen Y G,Liang H W,Zhao L J,et al. Biomass production and
productivity of Eucalyptus urophylla [J]. Journal of Tropical
and Subtropical Botany,2000,8(2):123-127.

I W L X%, 45, ) P AR N AR R 2 AL 5 2R
YA [T bRl R . 2008, 44(4) - 14-19.

Wen Y G,Chen F,Liu S R,et al. Relationship between species
diversity and biomass of Eucalyptus plantation in Guangxi
[J]. Scientia Silvae Sinicae,2008,44(4):14-19.

JATEDE R L W47 55 A [ AR A0 N AR A ) i
IR SMEC [T, B AE 5231, 2010, 21(1) :16-22.

Zhou Q Y,Chen S X,Han F Y,et al. Biomass and energy allo-

cation in FEucalyptus urophylla X FEucalyptus tereticornis

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

plantations at different stand ages [ J]. Chinese Journal of Ap-
plied Ecology,2010,21(1) :16-22.

B RS X AT S5 BN R AR S R B A
SrBCHIERT S (1], RSP B4, 2011,20(8/9) 1 1214-1220.
Mao P L, Cheng W L, Liu Y H, et al. Biomass allocation in
suaeda salsa population in different habitats of coastal zone
[J]. Journal of Ecological Enviroment, 2011,20(8/9):1214-
1220.

KROLH, RTG53 =R ISR AR R A 0k 2 R 1 T
AP E A ()], A S BEAEAR,2009,18(1) 1 229-234,

Tai L K,Yu X B, Yang Z J.et al. The comparison of the un-
derstory vegetation diversity and biomass of three types of
forest [J]. Ecology and Environment Sciences,2009,18(1):
229-234.

kb PR RIS R AR RS T R A AN AR Ay A
Wi S KAy FOARAE [T, PEALAE #2441 . 2013, 33(2) :394-400.
Du H.Song T Q,Zeng F P,et al. Biomass and its allocation in
Pinus massoniana plantation at different stand ages in east
Guangxi [[J]. Acta Botanica Boreail-Occidentalia Sinica, 2013,
33(2):394-400.

B B BRI SR R R A 4 B AR A A 1Y
5% L)) B R 248 . 2001,28(1) : 44-48.

Huang Y Q.Chen S Y, Wu X F. Estimate model for biomass
of each organ of Eucalyptus urophylla [J]. Journal of Anhui
Agricultural University,2001,28(1) :44-48.

T rdt. PEAMKAES R AEYE AR PFE [D] .
o B RR A g A S B ST 0 . 2012,

Luo Y J. Biomass and allocation of China forest ecosystems
[D]. Beijing: Research Center for Eco-Environmental Sci-
ences Chinese Academy of Sciences,2012.

I AN AR R o R A5 U P R AR N R I e R
S L. Ml Bk ,2011,47(10) 1 21-28.

Shi Z J,Xu D P,Gao J X, et al. Carbon storage and its distri-
bution of Eucalyptus urophylla X E. tereticornis plantations
in Hainan Island,Southern China [J]. Scientia Silvae Sinicae,
2011,47(10):21-28.

AR K AT W R TR A 5 2 B R A R A
— Py ()] #GiF He 3, 2004, 24(4) :306-310.

Li G F,Ren H. Biomass and net primary productivity of the
forests in different climatic zones of China [J]. Tropical Geog-
raphy,2004,24(4) :306-310.

AR X 1 R ST P XRR AN AT L b R MR AR ) S BIF O
(1. 24K ,2006,25(4) :347-353.

Zheng Z,Liu H M, Feng Z L. Biomass of tropical montane rain
forest in Xishuangbanna of Southwest China [ ]J]. Chinese
Journal of Ecology,2006,25(4) :347-353.

R R A R R L A VXN B N TR AR AR
HoE — AR e s [T, R A A5 2% 4. 2003, 14(1) 1 1-6.
Tang J W,Zhang ] H,Song Q S,et al. Biomass and net prima-
ry productivity of artificial tropical rainforest in Xishuangban-
na [J]. Chinese Journal of Applied Ecology,2003,14(1) :1-6.
TEAEMRE. B RN TR & R A ™ 7 28 A AT



68 P AL A ARB B K A2 27 4l CH AR B2 9545 %
. AR ARES A i K2k 7= 0y L. #oll B 2 8 58 . 2002, 2013,32(7):1660-1666.
15(1) :54-60. [36] RIFER,IA #V%I LRI T S A N TP A A e
Ding G J, Wang P C. Study on change laws of biomass and Fe B [J]. M EA 4R ,2001,12(6) :806-810.
productivity of Masson Pine forest plantation: [[. Biomass Wu Z M, Sun Q X, Chen M G. Biomass and nutrient ac-
and productivity of stand at different ages []]. Forest Re- cummlation of poplar plantation on beach land in Yangtze
search,2002,15(1) :54-60. River in Anhui province [J]. Chinese Journal of Applied Ecol-
[33] TEA M. 174 06, V025 40 1 B A T b 2 oy 42k # J0  BF 5¢ 0gy,2001,12(6) :806-810.
[J]J‘E%E*” S HUAB Y 2 2 199014 (1) < 1-12. (371 ZakWl.faf b, B H k. J5 306 AH JE N bR A B 5 ALAE 7™ 0 i
Wang Q M,Shi Y G. A preliminary study on the biomass and WEgE (1. PEILAREE B 24 4l . 2008, 23(2) £ 17-20.
production of slash pine plantation in Jiangsu Province [ J]. Qin W M, He B,Qin S Y. Biomass and productivity in Acacia
Acta Phytoecologica et Geobotanica Sinica,1990,14(1) .1-12. crassicarpa plantation [J]. Journal of Northwest Forest Uni-
[34] Mkl Ju, FESCA , I RAE. 18 4R AR R N LARA Y R 454 5 versity,2008,23(2) :17-20.
Sr (1. s AR B2 4l . 2003, 23(1)  1-5. [38]  drilih BMaak. & M. 55, IO 2 UG R AR 1A KRR
Yao Y J,Kang W X, Tian D L. Study of the biomass and pro- MR A K By B A= 9 i e e il e [T, AE A B2+ i), 2012,
ductivity of Cinnamomum camphora plantation [ J]. Journal of 21(3):428-433.
Central South Foresty University,2003,23(1) :1-5 Shi S D,Zhao P W,Zhou M, et al. Biomass and carbon storage
0357 #r ARG KIFEWE . 8GR, 2. 2K N TR Y& & H 43 IE 0 3 of the secondary forest ( Populus davidiana ) at different

AL [T, A A% 4435 .2013,32(7) : 1660-1666.
Yu Y F,Song T Q,Zeng F P,et al. Dynamic changes of bio-
mass and its allocation in Cunninghamia lanceolata planta-

tions of different stand ages [ J]. Chinese Journal of Ecology.

stand growing stages in southern Daxinganling temperature
zone [ J]. Ecology and Environmental Sciences,2012,21(3):
428-433.



