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Table 1 Regression equations of the organ biomass in Eucalyptus precious indigenous tree species
W Fh Species 4[| 43 Component S A K AR Allometric equations r P
e Eucalyptus + Stem W=0.031X(D*H)""° 0.933 0. 000
# Bark W=0.005X (D*H)*"" 0. 964 0. 000
#% Branch W=0.001X (D*H)" " 0.905 0. 000
i Leaf W=8.128X10 "X (D*H)" ' 0.918 <0.001
. Root W=0.004X (D*H)" % 0. 949 <0.001
214k C. hystrix T Stem W=0.021X(D>H)" " 0.939 <<0. 000
J Bark W=0.007X(D*H)"5" 0.928 <0. 000
#% Branch W=0.037X(D*H)" ™ 0.908 <<0. 000
I Leaf W=0.037X (D?H)"% 0.925 <<0. 000
# Root W=0.003X(D*H)" " 0.908 <<0. 000
ERR P, chinensis F Stem W=0.048 X (D*H)" 58 0.921 <0. 000
J Bark W=0.001X (D*H)* " 0.931 <<0. 000
#% Branch W=0.031X (D?H)"" 0.928 <<0. 000
I Leaf W=0.028X (D*H)" %" 0.825 0.005
# Root W=0.039X (D*H )" 0. 819 0. 006

TEW—AWi . D, H—W& s r— M CRE L, P— R &

Note:W ,biomass; D ,diameter at breast height; H ,tree height;r,correlation coefficient; P ,significance
PEHEATRE S . A A0 AT S MK B S P<<0. 05,
B2z K Sigmaplot 10. 0 BFH B 58 1K

e i i T 0T

S, =10 *XSBD, XC,XH,, (5
Ab:S; O REARE— J2 UCA B T B S i
Bfi «/hm® ;SBD, A% )2 LR AE, AL g/em’
C, Wi R EIEOETHR, s H, N =M+
RIS B em,
1.5 BEHRITSH

I I SPSS 19. 0 X 52 5o B s A7 43 o0 Hr . R H
BAH K 7 2% 70 B (One-way ANOVA) X A [\ 4R 43 A
[F) J2 U A2 D 5 R R A e ) 22 S A R AT 0 AT
KM LSD it T Z A, RAMUAEAR T KK
Xt SRR SEARAR I3 25 W 2 R SRR IR 14 22 S
x2 AEAMRSHEEMEKER(THELREE)
Table 2 Density and growth index of different stands (meant

2 HRE5SMH

oy E K

2 A AL RFEMR R B E LR EER. 2
Bt LR R R A TG R R 25 S R R AR ke R
1 3 AN AR AR I AR B i R fe T T RR AR A B 2
S, M MEP i 3 MERKERYBES T EP, 5
MEC 273 AE % MEC 5 EP AR ARE, B
Bt 5 LRI ETHE 0 AR RS s R R D R R R
mTFEIR (R 2.

2.1

SD)

o HE Wiz s W 5 B
Stand Species Density DBI{I (em) H 'iﬁ]ht (m) Basal area
é pecies (individuals/hm?) ¢ 8 (m*/hm®)

EP ¥eWt Eucalyptus 1 320474° 11.8141. 18" 17.1040.97° 14. 6042, 96°

MEC ¥t Eucaly ptus 1309475" 12.2040. 86 17.4240. 70* 15.3542. 11%
LTHE C. hystrix 321£15™ 7.1240.97"" 9.2541.09" " 1.69+0.44" "

MEP ¥t Eucalyptus 1306+73" 12.7640.87" 17.8840.72" 16.8142. 72"
R P. chinensis 315418 3.78%+1.04 1.87+1.42 0.50=0. 27

A RVNG PR RN A RIS R — 154525 5 B3 (P<<0. 05,2 =18) ,ns, * * M HFRBH S L WAE 22 HAREP>0.05,n=18) . ZFH

FH(P<<0.01.2=18)

Note: Different lowercase letters indicate significant difference in the same index of different stands (P<C0. 05,7 =18) ,ns and * * indicate non-sig-

nificant (P>>0. 05,7 =18)and extremely significant(P<C0. 01,7 =18) ,respectively



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

2.2 HEYMIENESmE

H 2% 3 ISR 4 "] LLE . A AR 23 A 6] g ol (2
PO —H SR TR E 2R, MY SRR
[ A E ARG A R 2 KR 3 & i R AR & 25 =%
(B 1, 7+ 020 cm.20—40 cm 1 40—60 cm
®3 AEAMSFAEARMEASSHE(FYELRES, %)

JEU R B LK SR 3 R, T E AT
FWH, MEP 0—20 cm +HEEZHWEH®REXRE E S T
MEC 1 EP.MEC 1 EP 2 5% A & % ;20—40 cm +
E¥ B EZER ;M 40—60 cm +Z M FEH S MEC
%= T MEP fl EP,MEP B % & T EP(K 1),

Table 3 Carbon concent of each component of different tree species in different stands (mean=SD, %)

% Carbon content

i T} A
Stand Species + Jz /53 mf R
Stem Bark Branch Leaf Root

EP MMl Eucalyptus 47.7141. 54 43.4841.37 44.6841. 67 48.94+1.61 44.83+2.01

MEC et Eucalyptus 47.96+1.55 43.92+1.60 44, 2641.90 48.45+1.76 44,81+1.72
LHE C. hystrix 47.1242. 44 42.9041.19 44,7141, 07 48.26+1.21 45.254+1. 39

MEP ¥ Eucalyptus 47.6441.59 43.294+1.72 44,454+1.83 47.7342.49 44,3641. 21
BHRW P. chinensis 47.80+2. 46 43.414+1.47 44, 8040. 96 49.1040.77 44,584+1.21

TE « ARG AN [RIAR f [R] — 2 40 2 i R 2 JE 3% 22 5% (P >0, 05,n = 18)

Note: There were no significant differences in carbon content of the same component of different tree species in different stands (P>>0. 05,n=18)
x4 AAMKRSHTHEEMAEZYENSHE(EFHELREE, %)

Table 4 Carbon concent of the understory vegetation and litter layer in different stands (mean=+SD, %)

#EAJZ Shrub layer

AR Herb layer

Stand i F R 4) H R R4 b F Ry R A A3 Litter layer
Above-ground Below-ground Above-ground Below-ground

EP 50.0441.02 45.874+0.76 51.3040. 65 45.8340. 66 51.3840.80

MEC 50.35+1.12 46.0840. 83 51.3040. 65 46.1040. 60 51.7240.59

MEP 50.2440.78 46.2140. 88 51.4640.75 46.1940. 86 51.5040. 83

TE A R AR AS [ B o ] — 2 70 3% i AR 0 W 2 22 5% (P >>0. 05,2 =18)

Note: There were no significant differences in carbon content of the same component of different tree species in different stands (P>>0. 05,n=18)
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Different lowercase letters indicate significant difference
in soil carbon concentration of the same soil depth layer of dif-
ferent stands (P<C0.05,n=18)

Bl 1 ANFEARS R R 2 R & R
Fig. 1 Soil organic carbon concentration in different lay-

ers of different stands
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H % 5 0] LI A TR K43 v ke 4 1% A i A 4k

7 102.93—118. 20 t/hm* . 7 250 46 S £ W], MEP
Fehdt 4 Wy i B35 T EP,MEP 5 MEC,MEC 5 EP
PI ] 22 AN 3 . B0t & 1 REFP 20 4 R R R 1Y
AWy B SE 11,63 t/hm” F1 2. 68 t/hm” , ZL4E W)
HEFEES THERRK, MEP fl MEC fR K2 LY B
FZET EP(P<<0.05),MEP 5 MEC % %A & %,
MEC § EP 25 AR E (P>>0.05) (& 5,

3 AR EAR)Z B E Y AR 12, 00—12. 92
t/hm’, it s A A4l 8. 519, 70 t/
hm? b T A i 28468 3.22-—3.51 t/hm’., J5
2250 T R WL 3 FOMR 3 HE R 2 S b | H T B4 AR
P ¥ % 2 5 (P=>0.05) (& 5),

3 TR o BEAJZ AR W i 5 HE R Z AT, AR
12.43—13.43 t/hm®, Hidp i B30 286k 10, 17—
11.24 t/hm®, # F# 24846 1. 97—2. 75 t/hm’,
T2 X, MEP B B2 A Y & B % & T MEC
(P<<0.05),5 EP 2 5% A% (P >>0.05); MEP %
AJEH A A = B S T EP(P<<0.05), 5
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MEC 25 A8 % (P>0.05) (% 5),

3 PRS- 98 V& ) 2 0 B4 AR ARl 7. 468, 93
t/hm”, 20 R . MEP AW REES
F EP fil MEC(P <<0. 05), J5 M # Z 8] 2 5 A 5 &

3P AERRGE S EY RN 135, 78—
155. 24 t/hm’, A MEP f& & , Hik 2 MEC,EP 1.
72 R I FE AR A B RS R R Y i 3 W 2
& T EP,.Hrh MEC [t EP 4% 13. 97% ,MEP [t EP

(P>0.05) (% 5), P 14.33% (%5,

R5 AEANRSESRESESEVE(EHEIIFAEE, /m’)

Table 5 Biomass of each component of different stand ecosystems (mean®SD,t/ hm?)

FFARJZE Tree layer HEAKJZ Shrub layer HWAKJZ Herb layer

oy A& = SR

S . B A b 34 R4 b 4 Ho R4 Litter Total
Stand F A . ~ _ - 3 - i

Fue . Precious Above Below Above Below layer biomass
ucalyptus .
species ground ground ground ground

EP  102.93+25.20" - 8.56+4,08" 3.51+0. 84" 10.17+1. 36" 2.75+1.38"  7.86+0.51* 135.78425. 64"
MEC 110.31420.08" 11.6343.26" " 9.70+£5. 16" 3.224+0.58" 10.47+1.36™ 1.97+1.15"  7.4640.80" 154.75421.45"
MEP 118.204+22,82"  2.68+1.74 8.5144.74" 3.4940.83"  11.2441,01"  2.19+0.36a" 8.9340.45" 155, 24424, 04"

H A F/NG F 8 F R AR FM R — 2R AR 27 B E(P<<0.05,n=18), * » £/RL FH A AW & 2 50 52 (P<<0.01.2=18)

Note: Different lowercase letters indicate significant differences in biomass at the same level in different stands (P<C0. 05,7 =18), * * indicates

significant extreme differences in biomass between precious tree species (P<C0.01,72=18)

3FMAT AW RALESRGE T E 2 B
N NE 2 TLLEH TR ARZ AR S AES RGBE
YIE Y 75. 02%—78. 48 % s WE K2R LA 2 A W)
Y90 7.73%—9.12% F1 8. 23 % —9. 88 % 5 I
W E AR R TS e B, b 492065, 980
T2 MR, MEC IR K2 1B & el 3% & T
EP(P<C0.05) , 1M EP B A Z M I ¥ 2 0 4 9 & L
i B 2 T MEC (P <<0. 05) ;s HAy 44y 2 ) ¥4 6
FEEFH(P>0.05),

A ETree layer 3 #AKL2Shrub layer

100 4 ZZA B A EHerb layer T3 ##% 4 )ZLitter layer

80

60

40

20

H: 4 8 /3 BitBiomass allocation (%)

EP MEC MEP
Bl 2 RFERGESRG A Y & i

Fig. 2 Biomass allocation in different stand ecosystems

2.4 EFFGHmEERESE

3R 6 A LLE . 3 Flobk o ke B ik 6f 5 o8
48.09—54. 90 t/hm?, LI MEP & &, 2% j& MEC,
EP ik, Jr 2850 B1, 3 Pk oy 2 18] 6 B 35 25 5 .
3 PR HE AR JZ B fif &4 5. 87—6. 36 t/hm”, 22 5%
AN 2 E b b S B i (4. 264, 87 t/hm”) 3
BT T4 (1. 481, 61 t/hm?) (£ 6), HAZ
Wefig &l 6. 27—6. 80 t/hm”, Hirp s b 3573 Tk fif &
H95.21—5.79 t/hm”  #b F#B4HLHR 0. 91—1. 26 t/
hm®, 2500 45 R £ W MEP 54K 2 5k i & B %
=T MEC,5 EP 25 AW % ,EP 5§ MEC 12 7
AN 2 s MEP BLAZ [/ 1 1358 0 B i o Bl 3 5 T EP
(P<C0.05), EP HLAR 2T # /0 ikfifi 2 % = T
MEC, KRR AR FE (K 6. MAEWEWEEN
3.86—4. 60 t/hm”, MEP %) 2 1w 6k & W % 5
F EP fil MEC(P <<0. 05), J5 M # Z 8] 2 5 K 5 3%
(P>>0.05), PIFPIRASMRAE S R G0 8 AR W) it i fiff it
JEH 3T MEC 24 73. 51 t/hm®, MEP & 73. 41 t/
hm?,EP /v, 2 64. 50 t/hm*, JFZE/HrRV L IRAS
MRAZS R G A ) e B A o 0 3 v T AR SRR,
PRI SR Z 18] 25 S AN 3 (R 6)
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Table 6 Carbon stocks of each component in different stand ecosystems (mean®SD,t/ hm?)

FrAKJZ Tree layer H#EAKJZ Shrub layer K JZ Herb layer JEa /Ry RS
sy UER A7) it fith Fh il fith 1
Stand ek B 5 b b4 oA Mo R4 iR 4 Litter Carbon stock Soil laxer Carbon
" Eucalvblus Precious Above- Below- Above- Below- layer of total b ¥ stock of
ucalyptus species ground ground ground ground biomass ecosystem
EP 48. 09+ o 4,28+ 1.61+ 5.21+ 1. 26+ 4,04+ 64,50+ 133.394 197. 89+
11. 84" 2.05° 0. 38" 0.70° 0.64" 0. 26" 11. 94° 19.61° 23.10°
MEC 51. 64+ 5.38+ 4,87+ 1.48+ 5.37+ 0.91+ 3.86+ 73.51+ 151. 93+ 225.45+
’ 9. 37" 1,497 " 2. 56" 0.27° 0. 69 0.53" 0.42° 10. 22" 16. 10" 20, 44"
MEP 54,90+ 1.24+ 4,26+ 1.614+ 5.79+ 1.01+ 4,60+ 73.41+ 153. 96+ 227.37+
: 10.32° 0. 80 2.36" 0.37" 0.55" 0.16™ 0. 26" 10. 96" 20.61" 26.07"

W A NG FRE R R AR AR R — 2 R 22 5 3 (P <<0. 05,1 =18), * * /R 5 W R Bk i 1 1) 22 S % B 35 (P <<0. 01,n—=18)

Note: Different lowercase letters indicate significant differences in carbon stocks at the same level in different stands (P<C0.05,2=18), * * indi-

cates significant extreme differences in carbon stocks between precious tree species (P<Z0.01,72=18)

3 FlARS; 0—60 cm 12 Bk it i 133. 39—
153.96 t/hm”. J5 250 B 3, TR 28 bk 1 35 o T e
gk, MR A Z M 22 AN 3 (3R 6),

A RSB = B, MEP Sem. oh
227. 37 t/hm”; J &= MEC, i 225. 45 t/hm’ ; EP &
/NGR 197,89 t/hm? . 5 4 45 2 10 B Al 1 AR fR AR AL,
EROE LY/ R N T =T v L N ]
REMZ M ZERAREGE 6,

F & 3 AT N ) bR A3 A 2 3R G it e 35 DA 4
1K) e i 2 L0 A0 0 v . M 67. 35 % —67. 65 % s HLU IR
K2R 24, 23%—25. 26 % s M A 4R V5 W 2 1
B it 12t It o5 Lb 49 /N, 43 il k5. 63206, 35 % FlI
1.720—2.07% . JFZ5rHR W, B MEC 8% %)z
fRRR Ak B B 25 KT MEP Fl EP Ab, H A3 4% 44 0
ZIRBIC R E E R

) Soil layer % )2 Litter layer
VZ2 bk FHi#% JZ-Understory layer C—JFFA 2 Tree layer

;\3 100 7
E
2
- 2 80
(=]
XKD
G
RS 60
%*9
K S
w2 40
I
43
520
E=1
(=]
=]
E
© o0
EP MEC MEP
B3 ARG A2 25 FR G BRAl fE43 T
Fig. 3 Allocation of carbon stock in different stand eco-
systems

3.1 BRSIMMEEMEINESEGZEYEN
i

AR W e H gy BE 52 B 22 T R I s2 e X
B A L AR S 2R bR ) B RE R bR A I A
S o RSB L BRI ) A W AH A SR T A AT
T MR 43 28 AL SESEVE T . Forrester %517 X 1 4
(Eucalyptus globulus) . B (Acacia mearnsii) 4l
AR B IR AS AR I B FR 40 AR W F 5T R IR, E AR 3—
4 AR TR SR AR A3 3 AR A R0 B A AR W i e T Al
. Nouvellon 2™ YE M PEHIFE 6 a 4 B #% (Euca-
lyptus grandis) M 5 HE (Acacia mangium) Zikk
KR AR R W i, 25 R R WY, B o R SR Sl AR 1Y b
AR AR (105 t/hm®) , B A A1 5 5 AH R 38 AR
GRAE BN 5 ¢ 5)JF (122 t/hm®) , FH 4l &
(139 t/hm?*), FEARBZ T, AR MAES RGN
A= B W T AR R Al AR Horh  MEC [ EP 215
13.97% ,MEP H EP 425 14. 33 %, L FFIR A bR L 4l
AT RO A R R SR
3.2 BRSIMMERMEINESREEHRMBEEN
=)

AR W A R UDAH OC L TR SRR BE 1 bk
SRR T B S AR R R Gk . H
AT = E M B B (Pinus massoniana) ik 5IR A
ARE B i 2 T R T RS W5 BE AR S5 1R AT 2 TR AT AR
AT i B T alibk . Bk N 6 a A RS AR
(Erythrophleum fordii) #fi bk X Wi 35 18 28 bRk fiff 1
WA RSP B BB A B (137,75 «/hm®) i T 1
JEAS Al AR (131, 10 t/hm®) FIAK% A 4l Ak (134. 07 t/
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hm?) . 8 B AT 456 X6 Ih 2 A 4 b R I R M XK i
(Schima superba) i3 Mk i & BF 57 & B, IR A PR AE
RGN KB B T Ak, kU B T
S5V AR A, o AN TR S MR it o 1 3 i T alipk . AR
W3R BT, MEC Fl MEP A 45 3 55 i Bk fff 1 35
T EP. 5Hi AR 4R —F,
33 BROYTHMERMESREESRELEYD
0k fi& £ B AT BE AL I

Forrester 21\ Sy , TR 22 MKW b 18] 44 4 B 4
AFEFALE A 3 MR U7 5, B 3E 4 (Competi-
tion) . 3 I 55 (Competitive reduction) FIAE ¥ (Fa-
cilitation) , 4§ i 24 Ff [8] 35 4 K T Ff 14 55 4 6] 1R 52 Ak
GER7/8 ¥ VeI N a7 NS T U TR e NS R N e o
i R N SE 7/ B | K YA I/ N 2 L N T S ST RS
T 4 R[] S 16 S8 MR R 4 b 11 A= ) i R A 7 0 IR 2%
S FEABEFE b BE ST AR BT A B A | R AR AH
[vi) bR 73 B 28 8 A5 B e A [ 5 DR b B A1 0 R i
fift B Y 22 5 32 B A W) AR B9 B b 22 S BT G, AR AT
FER W MEC FIl MEP 9 i 42 B w5 01 1 =5 b v £R 2
3% T EP. 1RSSR kA (1 25 My 1 F B At 5 Atk
Him T Aibk, XEELR UL B 5 S LR b AL
B BRI AN 5 R A TR 5 B Bl 8] 52 S N T RE N S A A
BT ARG AR S R G A W i PO it 1 I 4 . BRI 2
S ARZEMAEB RGN S AEY & B EhE T
SR e it i R A 2 R G B A Y L R T AR A AR
YOULE N MR SCSCHR  FATIN R B Bt & LR R 2L 4 |
PR 55 R AR TR S I 7 0 D PR RN 5 — 2D
R 5 Hie TR S RE % B 58 23 b R T B O O
1R OKAF 3250 a8 [ B eI, 20 i R B O
AR AR ol , AR S TR AR PR AR A, i R 400 A TR B
J 5 Ry i B AR A B0l 1 R TR A R A [ Y EL R
PN A= 52 19 0 Ak, 42 i % 1) 0 %8 A ) 2805 5
O LR R RAN 5 AN TR S 4 i G T R VR )
FR 3 R 2 g U 7 00 ik R N AR 43 1 A
MR 4 R IR A R R R L 4
HE R RS 5 e A TR S B S G R Ve A R A
T, B2+ HEA HLBR & B S Y
VU, 214 VR R R 5 AR IR S G VR 1 A W) 24
P L BTG U UK S T IR MRS R g b Al
Yy — 85— SR R B R 3 B AR 1 AR )
B AE R A A ST R BRI I 2 5
S L RFI IR ACIC B AR IR B B F 5t & R
FLL 8 = 2 BTRAC L] R A A5 DR B ke A 1 AbE A 7

il

[ I A 4 e 1 PR A 2 AR G HA IR 55 D RE B AR E 1
DRI fE Ao 3 B2 e TR S R A 1y e R i

ABETER I 5 S Wb 215 A0 B OB R A
RAZ W3 P i N AR A 25 AR e i A Wy B R A B 33
R 21 AR B2 AR 5 e AR TR S SR T ke O T A el 5 110
Ao B AR ELAE OGRS 4/ T30 A 5 4, BN
AR R R B DR AR R AR A 25 R e A W
TR A B4R 5 . 22 5% & M Bl 5 A IR 52 AT LS
U AR Az 77 5 A A 25 R 55 AU i 828 T 3K
EAHHET .
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Effects of Mixing Precious Indigenous Tree Species and Euca-

lyptus on Ecosystem Biomass and Carbon Stocks

WEN Yuanguang'**,ZHANG Zufeng' ,ZHOU Xiaoguo'*,ZHU Hongguang'”, WANG Lei',
CAI Daoxiong”",JIA Hongyan®"',MING Angang”"',LU Lihua®"'

(1. Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi,

530004 ,China;2. Guangxi Youyiguang Forest Ecosystem Research Station,Pingxiang,Guangxi,532600,China;3. Institute of Eco-
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logical Industry,Guangxi Academy of Sciences, Nanning, Guangxi, 530007, China; 4. Experimental Center of Tropical Forestry,

Chinese Academy of Forestry.Pingxiang,Guangxi,532600,China)

Abstract: To elucidate the effects of precious indigenous tree species mixed with Eucalyptus on ecosystem bi-
omass and carbon stocks is an important foundation for accurately evaluating the property of carbon source/
sink and improving the quality of plantation. In this study, 6-year-old pure Eucalyptus plantations (EP),
mixed Eucalyptus and Castanopsis hystrixz plantations ( MEC), and mixed Eucalyptus and Parashorea
chinensis plantations (MEP) were selected as the subjects to investigate the effects and mechanisms of mix-
ture of precious tree species with Eucalyptus on ecosystem biomass and carbon stocks. The results showed
that the ecosystem biomass and carbon stocks of EP,MEC and MEP were 135. 78,154. 75,155. 24 t/hm” and
197.89,225. 45,227. 37 t/hm”, respectively. Variance analysis showed that mixture of precious indigenous
tree species with Eucalyptus could significantly improve the biomass and carbon stocks of the artificial forest
ecosystem. The biomass of mixed forest ecosystems increased by 13. 97 % —14. 33% over pure forests, while
the carbon stocks increased by 13.93% —14. 89% over pure forests. These results suggested the mixture of
C. hystriz and P. chinensis with Eucalyptus were inter-species interaction relationship of facilitation or com-
petitive reduction. In the mixture plantations,inter-species competition was less than intra-species competi-
tion,and the availability and utilization of resources were improved,thus promoting the improvement of bio-
mass and carbon stocks of stand ecosystem. Our results suggest that mixing C. hystrix or P. chinensis with
FEucalyptus should be a better management model for the balance between eucalypts wood production and
other ecological services.

Key words: precious indigenous tree species, Eucalyptus . mixed plantations,biomass,carbon stock
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