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Canopy Biomass of Young and Middle-age Dalbergia odorifera Forest
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Abstract: The study of the distribution characteristics of crown biomass of Dalbergia odorifera plantation can provide
theoretical basis for reasonable evaluation of stand biomass and adjustment of crown structure. In this paper, D. odorif-
era plantation aged 10—12 a in Dongfang, Hainan, China was taken as the research object. Two sample plots (S; and S,)
with different site conditions were set up, and the crown of the sample trees over 4.5 m was cut off. The biomass of each
organ in the canopy was obtained by layered cutting method and total weighing method, and the optimal biomass fitting
equation of each organ was established. (1) The order of biomass in each organ was bare branch>branch bark>leaf. The
total biomass of bare branches, branch bark and canopy was S;>S,, while the leaf biomass was S;<S,. (2) With the in-
crease of canopy class, the biomass of bare branches and branch bark of S; and S, showed a wave-like change, in which
S; increased first and then decreased, while S, was the opposite. As a whole, the leaf biomass increased first and then
decreased, in which S; was mainly distributed in the middle and upper layers of the crown, while S, was mainly distrib-
uted in the lower layers. The upper layer of the canopy of S; was more competitive than that of S,, there has been seri-
ous natural thinning of canopy, the leaf biomass gradually shifted from the lower layer to the middle and upper layers.
(3) The optimal fitting model of biomass was power function, which was the total biomass of crown [y=3.904(D2H)"**"],
canopy bare branches [y=1.901(D?H)"?*], canopy branch bark [y=0.734(D>H)'*"°], and canopy leaves (y=3.86D*"").
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W7 A8 ( Dalbergia odorifera T. Chen ) % i
MEANE RS M Z—, SR (Fabaceae )
AEJE (Dalbergia) 7R AN, BUAEEF A EUEAR )
Mt , JEEE R R, HaoM Tz N
T RETZ2MAAZ, X000 RS RIRT A
—SEMTRPY, AR AR T E R, 20 T
28 60 IR, 7V, AR o AR ESEE
P b XA 51 A FAT, B TR
TEMFE A PR AL S 6331 hm?, BEMERE
123 599 m*, HrP 407 i A TR L dids bl

H iR 2 2% E XA B R 2 e
PR PRMCAE . ol BRI B R R . A B AR AR
FA KR A, R e TP Ak
FHRTE RO, HIESIARMEL 5, XMELURIUS 4%
AR, SETEAY R DU

e 5 5 B A 174 A K A B 3 A TR 22 TR A AE
RN Bt RIS BB, AR 18] Y T 4 A i
U, JUHOE YR 2B W AR, MORE A A SR FR
B BT, R AR 2 7 A S d i A B
PR RO SE L AL, AT B TH R A AR O T )
S PR T AR B BR A . X R EAE ) s AT 4 )2 it
5%, A B TFIRAB R gt i HE 24 2 B A
Yy i B AR EOR B g e — A St R e 43 A
PR B A RO PR AN THRAES RS
Tt R RS S e . AR E B AR i
YIEPRRE A BN TMRAPE R sE e xt &2, ol 2
fift B A RN TR it 2 ) 8 A B RR AR, A 3K
PPAG 5 A5 E RN TR A W S A A e 45 4 1 41t

R

1 #MR5FZE
1.1 WREXHER

F5E XA TR R 8 7R J7 T I AERLAR SCAR R i IX.
(108°73'42"~108°74'53"E, 18°73'39"~18°72"76"N )
FHC A AL R AL 1 (109°02'197~109°02'74"E
19°01'42"~19°01'10"N ), HbALIAFRG B PHILEE, R
TR N 25 °C, R RE HIT 1—2 A
1 5—7 A, AEREFREN 940~1900 mm, 424 H A
B4 20°h 2543 h, AFRA & T RHIX . PrEEsfisr
X R R TR 10~12 4E4: R4l bk, 65445 |
AN FRE T A 1R 600, 200.04 hm?, & Ak 25
FER 1250 #R/hm?, IUAERE R 1219 #/hm?,
1.2 Ak
1.2.1 HHEFEAPEE 202347 HF LK
AR (Sy) FNEAERLILE (Sy) & 2 4>
MRS R AL AR (38 1), FEHL IR A 4
RAf, 7ERHRE N BEE 3 4 3 mx20 m RETT,
XPRETT N IFE AR AT REARAG R, I A L iy
B EEELR, BN 1 AERE, JF
TERE T NIRRT A K B, Jos iU i AME,
VENA A Py e RE A, Sy A1 Sy BEAE I3 Ky
24 Bk (HFEE S FR) M 18 ¥k (FEE 6 k). H
FEARFE AR RAN 530 3 . 4.5~T em. 7~9.5 cm,
9.6~13.3 cm, Z3%Ih 4. 18, 20 #k, 3= 42 BREEA,
KRB EL DY 0, HEAREK A
1.5~5m, JElE K 2.25~5.35 m,

F1 MR
Tab. 1 General situations of sample plots
B bhogw PR Pl RIS i e e
Sample plot Soil type (Ci:rr:;)ﬁ}}: At:]r eerag; ﬁgg}lit/i;at Average height/m S;zg:; (aoz- Slope degree/(°)  Altitude/m
S FAR: o 0.72 9.96 8.56 74 280 2 46
S ThiE T+ 0.68 9.07 6.93 FiE 230 10 163

122 A%z £ AR ENE RS
EUIERE MR REL, NEEHEMEEENER
K 4~5 m IR ET0M, 28R &TOM, B
PIASZEG X B EEAR 4.5 m DL ERE T #0E
Wb, HOEEE 50 cm A—NZ2RMN T E L4y 2

PIRIF T4 (Ci. Core-Cy ), o7 RIKG A 43
B R E R R S MR S IR (R
M2 50~100 g ). )2 R A B4 TR
3 cm (B A FRILEE T I g0 5, AR R i I
S 2R 00 22 o B R s B SC B = 85 CHEIR
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o (Wg ) MIMAEYE (W ) DL B
(Wip, ), SR 5 I A 68l A 0 e e
N TARERAF 58 B AT A7 1 BB e 2 1 a4 5
N

THE: Ry =Pg /Wy (1)

ﬁ%i%% WB:ENbi'PW (2)
i=1

nfﬁi%i WL:ENH'PW (3)
i=1
B AT Wa, =Wg + W, (4)

Kb, i REEWRGS, n ARERER EZE, W,
RFESEHEEE, W ARESZRM R B E;
Wy MRS AE D, W AR, Wy IR
MY,
1.3 HiELE

% Excel 2023 5 SPSS 22.0 #f4F:, LI IE
EawmE YR IR R, D (DBH)., M5
(H). M hdmm (DH) AR, R
RSN | R R SR BRI T A LG, DL R,
P {E A R* PEE RIS FLRE , Tk fre i

2 HR5H5H
21 ARIHEHFTHREEEAIRMNEE
EoEFE

T2 A B AW R AR AN [ ST AR R R
R 2), Sy W88 22.03 t/hm?,
b So & 0.19 £%, WU Sy St HIZRAFE T S Sy
Sy FA#E AW 0 4 B R BN AL | ok
(163.93%F1 57.49% ), H IR MEL R (23.58%FI
21.73% ), M5 HERAE (12.49%F01 20.8% ). #RA:
MEEMEDRHRIN S BEST S
(P<0.05), S;439lk Sy Y 0.32 F1 0.29 %, ik
YEZESFARE, SSBS HE04E (F 1),
2.1.1 MAEFZFBAIRBLEDETHIE LYE
O AFEE T R R (K 3): S #BUEY B4
HATE 1~8 2, BARGRIA C>C3>C>
C4>C>C7>Cs5>Cy>Co>Cyg, C~Cs EEWH N
BRAE B i H AT 9.2%, Hid ¢ )24
Hiwmr, M 1.93 thm?, SEELSAYIER 13.72%,
Ciomfi, 4 0.13 thm?, It C 1 93.26%. 7£ S, 1,
BEEY TR 1~5 )2, BRI RIN
C,>C;>C3>Cy>Cs>Ce>Cy>Cip>Cy>Cy, Hrfr
C,AEWRERA%, 5 0.15 thm?, {Uh C, R4y &
(2.56 thm?) 19 0.06 {5, XL S; Fl Sy, S, Cy
YRR, S WEKIE (C) & 32.64%.

x2 BRETHEME

Tab.2 Average biomass of each organ

=3 f / It I5EN
Fell BB i Bk s tH . L
Sample Bare branch Ratio/% Branch bark Ratio/% Leaf Ratio/% Crown
plot biomass/(t-hm 2) ? biomass/(t-hm2) ? biomass/(t-hm2) °  biomass/(t-hm2)
S 14.08+0.25% 63.91 5.20+0.02° 23.61 2.75+0.10° 12.48 22.03
S, 10.66+1.51° 57.47 4.03+0.51° 21.73 3.86+1.25" 20.80 18.55

T ARVNS PR BRI ZE R B3 (P<0.05) .

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).

REGACE A<

5 B Ratio/%
W
(=

S, S,
#f:3b Sample plot
1 MEEEREFHEYE

Fig. 1 Average biomass content of each organ in canopy

2 BT M 2R B IR B A R 2 B e 2
JRR G R R BUAR L, (H A A R A
R (K 2), MifE 2R, sk EYET
St AR 2 TR G ETHR R, R Bl
Cy, iK% 0.89 t/hm?, T Cio i 8.9 5. Sy
R A R ER Y S M, RI AL
FHa TR, HE KRR Cy (0.83 t/hm?) , /)
EHI BT C~Cyo HEEPIMERKAE, S (C7) &
Sy (Cq) 7.2%
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51 AREETRGE WA SO P SO A i BT 165
®3 AEANMHEEERSREFHEYE
Tab. 3 Average biomass of canopy each organs in different sites t/hm?
i Ly PRA A= W) Bare branch biomass A% 2 A= ¥y i Branch bark biomass i A= #) & Leaf biomass
Canopy layer level S, S, S, S, S, S,
£—2 (C) 1.93+0.04 2.18+0.34 0.38+0.01 0.42+0.07 0.01+0.002 0.23+0.06
FJZR (C) 1.82+0.10 2.56+0.48 0.35+0.02 0.68+0.13 0.02+0.005 0.41+0.09
B=F (C) 1.84+0.19 2.05+0.58 0.46+0.05 0.78+0.22 0.04+0.02 0.58+0.21
EIE (Cy) 1.71£0.09 1.64+0.33 0.54+0.02 0.83+0.19 0.08+0.02 0.66+0.24
EHE (Cs) 1.58+0.16 1.07+0.43 0.60+0.07 0.63+0.28 0.15+0.02 0.92+0.41
ERE (Cs) 1.63+0.07 0.33+0.17 0.78+0.003 0.17+0.11 0.38+0.10 0.32+0.24
BEE (Cr) 1.60+0.02 0.15+0.14 0.89+0.004 0.09+0.08 0.60+0.07 0.09+0.08
EANE (Cy) 1.29+0.12 0.16+0.28 0.75+0.07 0.09+0.15 0.78+0.17 0.05+0.09
FEILE (Cy) 0.54+0.03 0.29+0.50 0.35+0.02 0.19+0.32 0.56+0.04 0.21+0.36
B2 (Chp) 0.13+0.01 0.23+0.41 0.09+0.01 0.15+0.26 0.13+0.03 0.38+0.66
S] Sl
S, @000 O —— T - S,

> o

g g o=

§ E C4 —

@] &) Cs C =<

=l g m . V4

Cs |a
C s
J Cl 1 J
3 0 0.5 1.0
SRR YR
Average biomass/(t‘hm2) Average biomass/(t‘hm2)
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Fig. 2 Average biomass of canopy bare branches and branch barks of D. odorifera plantations in different sites
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PR, BSOS LR TR 7E S
APy A T Ce~Co, I KA AR/ IMA S
fiAE Cg (0.78 t/hm?) F1 C; (0.01 t/hm?); 7E S,
AP e h 43 A Ci~Cs, Cs e K(10.92 t/hm? ),
Cs e/ (0.05 t/hm? ), WEL D)2 A,
Sy #% Sy 2 0.4 1%, R S, B X AR AR = 4
KF Sy, [HHMAY AR, £ S, CHEA
BN EE ) A SRR BB B
22 WEEYERE

R Ay [ AR R U214 s bR 5 i IR 1

o

jit)Z Canopy

1.0
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gAY
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3 AREIMEFEBAIANEERNK EFHENE
Fig. 3 Average biomass of canopy leaf of D. odorifera
plantations in different sites
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Tab. 4 Correlation matrix between D, H, D?H and variables

F8FR Index DBH H D2H R4 Bare branch A% J% Branch bark M F Leaf /=¥ Total biomass
ez 1

1= 0.525™ 1

D2H 0.945" 0.699" 1

AL 0.830" 0.556" 0.854" 1

753 0.822" 0.549" 0.849" 0.997" 1

L 0.636" 0.269 0.630" 0.800" 0.811" 1

BAEYE 0.816" 0.513" 0.835" 0.991™ 0.991" 0.872" 1

e TR 0.01 K (U ) B EMSE,

Note: " means significant correlation at the level of 0.01 (bilateral).

FEHLH ARG, TS R A e 0 B 2 O
W= R, BiE . D2H LIRS s Rk
W eE A i S R IR O, AR AR, DIk
RMHEF R AR, BEEREZESHEED
O RS, AT EENT AR A I SE L S LA

22,1 WREAMEBEA  FEXWEBAY R
G R , RS RER (% 5), L) D #1 D°H

YEh BRSSO I R (K 4),
SN SR e A 2 R AR R DG L ELAR T
&, LI DH N HAS R R RO, H R IAE
ARAMH 0771, H P{HEIET 0, ZRFiAFWNEE
K, PR, FEPREUER y=3.904(D?H)" > Bk A
SRR, 38 P A 5 A bR AR A ) el
Y,

x5 KMEAMEHRISHMHITSRRER

Tab. 5 Parameter estimation and test results of crown biomass model

PRAZE A Function [ 75 & Independent variable FE A Model R2 F P
TRE R %L D y=559.179¢%33 0.723 118.337 0
H y=507.845¢"4!% 0.348 22.622 0
D2H y=3849.533¢" 0% 0.659 134.516 0
2 D y=—25815.054x+4453.067 0.666 79.919 0
H y=-22907.622x+5056.941 0.263 14.259 0.001
D*H y=-2505.762x+25.157 0.697 91.838 0
TR D y=18.233x*°% 0.747 118.337 0
H y=17.084x>*"" 0.361 22.622 0
D2H y=3.904x"¥ 0.771 134.516 0
- R - R - SRR
10000 — TEREOML 401000 - — R 10000 — TERRBUHZ
%D w ) . X
Eggzoooo- %E 20000 - Bg'g 20 000 [
*8 % %
4 6 8 1'0 1|2 1|4 560 1600 15'00
D/cm H/m D*H

B4 MBEEMESHREZ. 5. DHUEIEELE

Fig. 4 Regression correlation between crown biomass and DBH, H and D?H
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Tab. 6 Parameter estimation and test results of bare branch biomass model

PRELZE Y Function [ 75 & Independent variable FE A Model R2 F P
TR PR D y=329.349¢"33% 0.695 90.979 0
H y=231.227¢"4% 0.389 25.434 0
D2H y=2068.423¢% 00> 0.648 73.480 0
2 D y=—15281.598x+2675.089 0.691 89.600 0
H y=—15177.878x+3246.9 0.311 18.093 0
D2H y=—1329.858x+15.179 0.729 107.641 0
PR D y=10.137x>*" 0.722 104.048 0
H y=5.727x>%* 0.400 27.030 0
D2H y=1.901x"% 0.765 130.227 0
- BEAEYER - BB YR - YR
= 25000 : 5 25000 - TORMBUEE 25000 — HEERELIZ
2 3 ) & .
m% 20 000 ggzoooo- i £ 200001
2 2 28
T2 1s5000f 47 15000y T2 15000
Q Q
%5 10 000 | = £ 10000 F %é 10 000 -
® S
5 5000 A& 5000 - 5 5000
[aa] | ) A L I 1
4 8 10 500 1000 1500
D/ecm H/m D*H

B5 #EEYESKE. M5, D’HHEERLE

Fig. 5 Regression correlation between bare branch biomass and DBH, H and D?H

K K A= i R B P 4 RS R AR
HREMEL (F 7. K 6). FZHlE Y H 5 2
UL DH RN HAR R, EHRERBUER, RPN
0.750, P {H#EiE 0, Z R EAN: y=0.734
(DZH)1,2760
223 ctRASEHER NESHMAETHEYE RN,

MR 540 m D M D*H WA R E T
H, £IHBEHE (P HEH 0), =&,
PL D b HAS B BTSRRI E R R
=, BE 0.612, T, BEHLL D b AR EH
ST YRR BT TR y=3.86D%""" {1 Jy iR W A i
R A W ) S AR AR

K7 BREAEVEEILSHMLITESRRBER

Tab. 7 Parameter estimation and test results of branch bark biomass model

PREIZE A Function [ 48 & Independent variable L7 Model R? F P
RIS D y=121.244¢"33% 0.690 89.083 0

H y=88.53¢"4 0.378 24.268 0

D2H y=759.162¢" % 0.649 73.904 0

LRk D y=-5880.038x+1016.001 0.675 83.041 0

H y=-5791.302x+1226.868 0.301 17.219 0

D*H y=—610.078x+5.802 0.721 103.338 0

TR D y=3.837x>%% 0.710 98.159 0

H y=2.319x>4 0.389 25.520 0

D2H y=0.734x"27° 0.750 120.002 0
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Fig. 6 Regression correlation between branch bark biomass and DBH, H and D?H
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Tab. 8 Parameter estimation and test results of leaf biomass model

PREER

) H 78 & Independent variable F A Model R2 F P
Function
iR D y=95.879e"316x 0.602 60.383 0
H y=282.342¢"24% 0.113 5.107 0.029
D2H y=594.492¢" 0% 0.485 37.600 0
2 4ea D y=—4656.468x+762.228 0.405 27.177 0
H y=—1938.442x+583.173 0.072 3.123 0.085
D2H y=—565.826x+4.175 0.398 26.392 0
TEREL D y=3.86x>7"! 0.612 62.965 0
H y=36.201x'* 0.119 5.418 0.025
D2H y=1.489x"'* 0.551 49.002 0
- M RAEYER - M RAYR - MR AR
15000 15000 15000 .
— FRh R — FEeR SR — R Rtz
L ) X
”i%é 10 000 - HI{éﬂ%loooo— gg 10000 -
-2 e 5 H 2
e
% 5 5000 T 5000 41':_ g 5000
S = 5 A o
0 - . I 0 | 0 = o' - I I
4 6 8 10 12 14 10 500 1000 1500
D/cm H/m D*H

7 MEEMESKEZ. M5, DHEEPLE

Fig. 7 Regression correlation between leaf biomass and DBH, H and D*H
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XS ARSI B e — 2 7 S BEML, 4=
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A E YR AR IRC SRR,
OM 2 RAFAT G M i R o 2 2R
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WHYI A A, KRSt 5 A Y e AR LA
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SR, AR 1 5 25 2 B 25 9 et 22 [R] 118 R S 1 A X 45
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S U HE S R A e 2 R AR RS
K ATRE AR TR R Y R O A P A T
FE B, AR B S B N A 01
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S, B AR TR - W y=3.904(D2H)' "] |
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