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Study on Biomass and Energy of Two Different-aged Eucalyptus Stands

HAN Fei-yang' , ZHOU Qun-ying' ,CHEN Shao-xiong' , CHEN Wen-ping® ,LI Tian-hui' ,WU Zhi-hua' , JIAN Ming’
(1. China Eucalypt Research Centre, Zhanjiang 524022, Guangdong, China;

2. Leizhou Forestry Bureau of Chinese General Development Corporation of State-owned Forest Farm, Suixi 524348, Guangdong, China)

Abstract; The biomass and energy of two different-aged Eucalyptus stands in Lianjiang city, Guangdong Province
were studied. The results are as follows: The total retained biomass of plantation and the total biomass of various or-
gans increased as the stand ages increased. The biomass of various organs were different, the stem’ s biomass was
the highest while the leaf” s was the lowest among five organs of different stand ages. The total retained biomass of
4.5-year-old E. leizhouensis No. 1 and E. urophylla x E. grandis plantation were 77.13 t + hm > and 80.03 t -

hm ~?. The ash content (AC), gross caloric values (GCV) and ash free caloric values (AFCV) of various organs
were different. The order of AC, GCV and AFCV of various organs were bark > leaf > root > branch > stem, leaf >
branch or stem >root > bark, leaf > branch > stem or root > bark. The AC of leaf, branch, root and stem increased
as the stand ages increased, the GCV of them changed oppositely. The AC of bark decreased as the stand ages in-
creased, the GCV of them changed oppositely. The average of AC of individual had not a significant negative corre-
lation with the stand ages, the average of GCV and AFCV of individual had not a significant positive correlation with
the stand ages. The total retained energy of 4. 5-year-old E. leizhouensis No. 1 and E. urophylla x E. grandis plan-
tation were 1 482.91 GJ - hm > and 1 515.06 GJ - hm ™. The energy of various organs at different ages changed

and distributed as more or less with the biomass of plantation. The mean annual increments of the total retained bio-
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mass and energy of plantation of two Fucalyptus stands were the maximum in 3.5 years.

Key word : Eucalyptus ; biomass; caloric values; energy

YRR S AR A S RGO Y R
WFE R S R GG A D RE A LR~ o i
ST BRI ) E IR IR — , W RS
RGLAE—E TR N [El B RE 1) /N T B 46 bn . RER
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AR PTG, OB R AR A ) i 5 RE Y
ZE5, R4S T AR PRI AL AR5 ), o R
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AR H AR 1 884 hi4 -9 HONTN 4R F 3 K
1 600 ~1 900 mm, Hi#F-3H, Bl + R 5k TR
Y, HEER BT BRE R,

TRI RIS J R bR, ToME 2R T AR, 7RI Ry
50 cm x50 cm x 40 em, & BRAT i S A AE 0.5 kg -

R EME 3 A HIAMER AL 0.5 ke - bR HLR
23 4EM 4 A aEEit 1, IR E AR 0.3
kg - BRT+IRFE 0.2 kg - BT ITA MO IR E B
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F R AL 8 Bivbk o315 i 1 7 T A7 e b5 5 B S5 km
ZN R A RS A A ST b SR — B, MR RER
BARD  FZEHY)F A B4 1R ( Rhodomyrius tomento-
sa (Ait. ) Hassk. ) | 8k = H ( DicranopterisuLinearis
(Burm. ) Underw. )%, 448035 DUFR Y ik 2145,
FHE AR, AL SR 15,54 g - kg (4
), 2N FHEN0.93 g« kg™ (4 40) , HH NP K
B 87.2(4 9) \0.9(6 %) \18.7(6 %) mg
kg BRSO SR 1,
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a B/m #/em (?F}k~hm’2)ﬁ$/% (?Hi'hmfz)
) 1.0 5.9 5.3 2 500 90 2 250
%:;; 2.0 11.4 6.9 2 500 85 2125
3.5 15.6 9.4 2 500 96 2 400
4.5 16.0 10.2 2 500 87 2175
BE# 1.0 5.4 4.4 3333 90 3 000
2.5 11.1 8.3 2 500 90 2 250
3.5 15.6 9.7 2 500 96 2 400
4.5 16.2 10.4 2 500 87 2 175
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W=a+bD +cD?

W=d(D*H)*®

WFh wE . ) . R FREL 7 HRRE
TR SRR - -0.8751 0.209 6 0.002 0 0.968 9 0.0113 0.661 6 0.9859
153 1.5851 -0.198 7 0.0457 0.722°5 0.283 0 0.369 0 0.721 1

Jics 3.6152 -1.100 1 0.089 7 0.958 6 0.003 0 0.883 4 0.971 1

+ 22.2170 -7.873 1 0.765 8 0.983 9 0.008 2 1.080 4 0.993 5

% 0.678 4 -0.2256 0.038 5 0.978 3 0.021 6 0.649 8 0.992°5

Hb B3 23.618 2 -8.091 3 0.8522 0.9950 0.074 0 0.828 6 0.998 5

SBAEYE 27.222'5 -9.188 7 0.941 8 0.994 5 0.077 1 0.831 4 0.998 5

JZAER - -0.158 8 -0.004 7 0.017 4 0.9823 0.002 2 0.889 7 0.9935
153 1.358 4 -0.1958 0.031 4 0.670 1 0.261 7 0.306 3 0.641 9

R -1.146 2 0.307 0 0.003 8 0.958 6 0.008 9 0.750 2 0.993 5

+ 17.247 5 -6.708 7 0.7229 0.994 0 0.012 9 1.025 2 0.999 0

)52 0.046 0 -0.0530 0.029 8 0.9955 0.012'5 0.725 8 0.998 0

AR 18.486 7 -6.960 0 0.801 2 0.997 5 0.057 6 0.858 7 0.996 5

BAYR 17.340 6 -6.653 0 0.805 0 0.998 0 0.065 0 0.851 6 0.997 0
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JETE 80 C &M T HET = 1E i, I A 4 i A
min it SRS K FE AN T T i, DU IV A i 40
oAb BRI i I B A4 FH o R i R AT Jo 2 AR
B (B30 T e S8 R A5 1 N TR T S it
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B RAT RN B A2 P2 1) WZR- 1TC T 20 v figi [ 334
EIHIESE, AN EE 3 IR IREEEITE +
0.200 kJ « g™, 75 U E T ARAEIN A2 o VI R i
ARH PR , W PREE 25 PR IR A 20 C LA
JRAY i (AC) T I Ak s
FIRGHAE (AFCV) = TRE#E/ (1 - K5
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4.5 AR AN, OB A% A B AR M AR B B R
BRI TR 1 SRS AR o5 AR A ) B A L i)
Kt 4.30% ~6.51% K 12.34% ~36.37% 43 5.
38% ~5.97% ,1 40.02% ~69.88% , K% 7.55% ~

11.72% ; & 15 A 45 a5 o AR 22 W4 9 0 Sl

K 3.99% ~4.67% K5 7.01% ~32.34% AR 6.
56% ~8.58% , T 44.31% ~74.15% , i 7. 68% ~
10.78% ., % B AR Wi /MU AR & 1y dwe ok, i
ME /e 25w B A BT o5 Lo AR A9 A8 kA A
S22 2 PRI A L g BRI 1 184 A i B o 1
N, T o b RS 3 T R TR AR 1 S
et R Wit e o LR REAR IS BE OR TN, TR R
Tt AR AR AN B S 5 B8 R MR A A 0 et T o L B
ARUS TG MR N, T TR AR 1 SRR AR BTE 2
TR N ARG 325 ) R B 2 AR 1 3 KA 1]
WIHER 4.5 AT 1 SHH B EAZ AR R
Yo 4 ik 77.13 80. 03 t - hm %, AR HRIE Y
AR A KR, AR SRR R E AR
B A I A K AR L 3.5 AR AR IR oK, 4l
20.42.21.42t - hm > -a™',

3.2 HEEMRE

3.2.1 RRABEHRSEEAAA FHRI1 S
B ERK Sy SR 4.05% ~5. 11% , #%
0.99% ~1.90% 4 2.34% ~3.69% , T 0.27% ~
1.58% ,}2 4.81% ~6.81% ; REAAS 4 E B K IS
AN 1 3.99% ~4.21% A% 1.33% ~3.24% ,
H1.67% ~2.28% ,F 0.29% ~0.59% , J 3.55%
~6.20% , H15R 4 n[E AR 1 S B E A%
FE RS O i 2 5 5 (F B3 5124109, 96 1 53.
86,p <0.05) , HK/MIUT Ay : 2 > i > 4 > 4 >+,
AR SR AR B T T A 430 R - i 20,52 ~
20.66 kJ - g7, K 18.92 ~19.22 kJ - g, 4 18. 68
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~18.92kJ - g™, T 18.98 ~18.51 kJ - g~', j¢ 16.
39~17.96 k] - ¢ R E M B T 2 #UiE 2 51
Jg:20.31 ~20.77 kJ - ¢ 7', 4%19.03 ~19.33 kJ -
¢ ' H18.72~19.05 kJ - g, F 18.82 ~19.28 kJ
cg T K 16.79 ~17.57 k) - g7 M BRI E
FeAS 28 B )T i VB 25 55 10 35 (F 43 31 128.
57 F1256.17,p <0.05) , HA/NFFES50 K 1 > T
SEC>H > M > H > >R > L BT Sk

g™ Hi19.25 ~19.54 kJ + g7 fR 19.37 ~19.44 kJ
cg” ' 19.06 ~19.57 kJ - 7', f7 17.59 ~19.20
kJ - g™ RSB I KRB 50 R i 21
16 ~21.67 kJ - g™ ',k 19.43 ~19.68 kJ - g™, 4§
19.03 ~19.50 kJ - g™, F 18.90 ~19.33 kJ - g ™',
B2 17.90 ~18.22 kJ « g ™' FRM 1 S F R A 4%
E T R A R 25 53 3 (F (B30 131,30
300.13,p <0.05) , HA /NS 314 0F > K AR >

BB KA P 5 8 v 21,50 ~21.77 K] - T > B, > >R > > e
3 2HERMARRBHRIEVERENH t + hm 2
i i/ a t Y53 Gits T 4 At
FHh 1 B 1.0 0.75 (6.51% ) 4.19 (36.37%) 0.62(5.38%) 4.61(40.02%) 1.35(11.72% ) 11.52(100% )
2.0 1.55 (5.57%) 6.16 (22.12%) 1.66(5.96% ) 15.73(56.48% ) 2.75(9.87%) 27.85(100% )
3.5 3.24 (4.53%) 9.78 (13.68% ) 4.27(5.97%) 48.51(67.87%) 5.68(7.95% ) 71.48(100% )
4.5 3.32 (4.30%) 9.52 (12.34%) 4.57(5.93%) 53.90(69.88% ) 5.82(7.55% ) 77.13(100% )
REE#% 1.0 0.40(3.99%) 3.24(32.34%) 0.86(8.58%) 4.44(44.31%) 1.08(10.78% ) 10.02(100% )
2.5 1.82(4.67%) 4.50(11.55%) 2.92(7.49%) 26.24(67.35%) 3.43(8.93%) 38.96(100% )
3.5 3.47(4.63% ) 5.86(7.82%)  5.07(6.76%) 54.61(72.84% ) 5.96(7.95% ) 74.97(100% )
4.5 3.68(4.60%) 5.61(7.01%)  5.25(6.56%) 59.34(74.15%) 6.15(7.68% ) 80.03(100% )

TE A RO 2T Bt 155 N 45 B A ik bR AR e B LA
x4 2HENERETHURSSERTHRERME

. TR S FE M
A/ % FREME/ (K - g7') RO/ (K - g™') RO/ % TR/ (K - 7)) ERMBME/ (K - ")
I 4.58 +0.46 b 20.60 £0.14 a 21.59 £0.16 a 4.06 +£0.13 a 20.58 £0.34 a 21.45 £0.37 a
T 0.72 £0.78 e 19.15+0.28 b 19.29 £0.30 b 0.42 £0.14 ¢ 19.02 £0.24 be 19.10£0.23 d
53 1.55+0.37 d 19.11 £0.20 be 19.41 +0.19 b 1.92+1.23 b 19.18 +0.16 b 19.56 +0.28 b
b} 3.02+1.20 ¢ 18.82+0.31 ¢ 19.41 +0.16 b 1.94+0.87 b 18.93 +0.38 ¢ 19.30 +£0.32 ¢
H 5.91 £0.95 a 17.33 £0.78 d 18.42 £0.81 ¢ 4.43 +1.35 a 17.24 +0.31 d 18.04 £0.22 e
VE 4 BRI A S i R B A 22 A B 2 T LR 55 SNG4 22 5 5 (p <0..05)
3.2.2 B BERHyL AL AR 0 TAHAE e ez .
) R== [ ¢ =N X . - -
IS ATLUE s FRAR 1 -S4 09 T o it PV £S5 2 HERHMREERSSE. . FRENES
T I 4 25 3 A A -5 RS 5 W 2 AR AE OC (FH G &R L e E X
B3 A 0.57.0.54) , 1ha B — & BEMRES (4388 A 3 . P REH

RS A E K & i B A E e K
O PRI IR DG OC 2 AN 8.3 5 8 B M A MK 23
i MR S OGRS B
P ARG, B SR AR SC S B 3%, UL
J& E AR (4 I 5 5 BRI 1) 38 DK il N 14
oo BZ,2 MM AR E B & T RO AVE
By B AE AR 28 A0 i ML 1 AT 22 5, it
B AR AR i MRS S R SC,  B BVE
FIZE W PAE S AR S TEAHOC, LRI B AR T HY
R e BEPR U 18 38 DR A /D B A A i R R
(ELVUAR I 5 B 1 0K 5 e A0~ ok R B A e 14 728

28 Doyt TR ERA KAy E A TR E KA
T bR O - AR (R - MR AR B - AR - AR

M -0.29 0.35 0.54" -0.25 0.17 0.14
& -0.07 0.24 0.22 -0.52* 0.38 0.24
R -0.04 0.09 0.12 -0.08 0.21 0.31
+ -0.40 0.57* 0.34 -0.70*" 0.24 0.18
¥z 0.20 -0.43 -0.40 0.46 -0.37 -0.02

Ve x FR B EMA (p<0.05),  » Fom b I EAM K (p <
0.01),

3.2.3 REMKBHIFHAr>ALERIMA RIEK
B AEYE PT  E R K A3 A o A
SRR B A BRI 19 S 34 K 43 B RN 2 R A
B, MR 6 A TEA 1 -S40 B B A AT AR A4 1)
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WK Sy S BN 1. 03% ~2.14% 0. 94% ~
2.08% , H-A5 MK BAHSCOG R AR AN 3 (A Ry
5% —0.86, —0.42,p {EH4351 0. 14 0. 58) ; Mk 1
A R B A A R R B ST 3 5 AR O S A
18.79 ~19.23 18.78 ~19. 11 kJ - ¢~', H 5hki#s 1
RIS RARA 3 (R 2552 0.77.0. 40, p
{65902 0.23 0. 60) 5 T bK 1 54 Al & AL e

(1 S48 22 0 43 A 435908 19. 13 ~ 19. 47 . 18. 97 ~
19.29 kJ - g', B 5 AR BIMIE S R A B2 (M
KZH 54 0.30.0. 62, p {H 435124 0.70.,0.38)
TN, 2 RGBS R PR AR 10 S 35 K 4 i 5 RS 2 R
AH S, T34 o o BB RN 25 43 A 5 ARG 52 0E
HHK

F6 2MEMARMREREN T RS SEMEHTRENE

T SR FRE H
Wi, Koot/ FIR R SR AL L TR R SR AL
a % (K- g™ (kg ") a % (K -g™) (K -g™)
1 1.98 18.79 19.17 1 2.08 18.88 19.09
2 2.14 19.06 19.47 2.5 0.96 18.78 18.97
3.5 1.03 18.93 19.13 3.5 0.94 19.11 19.29
4.5 1.16 19.23 19.46 4.5 1.62 18.92 19.23

3.3 HENEFE

eI R R IE A A B T EE S
IAFA Yy AR I BN A5, & bR 1) B8 B A b A
PRI A L A5 450 T BT I 4 i K PR A A
FHER 7 WAL EAR 1 SR 45 4R B e MO SRR
(A4 3 ks i 4. 63% ~ 7. 08% , K% 12.22% ~
36. 58% , 1R 5. 31% ~ 5. 95%, T 40. 33% ~
70.92% , [ 6.44% ~10.71% ; B E Fe A e B e &
MO EVRE L 1Y LA 53 53 Ry 2 1 4.39% ~ 5. 14% %
7.13% ~32.62% , K3 6.56% ~8.51% , T 44.64%
~T4.45% |} 6.81% ~9.84% . W TFAWFEH 2 Ff

FERAS [RI AR 25 25 B B 22 BEAN K, PRIt , 45 PRl
AN B RE I 00 /I 55 A8 s 9 HE A I B A
— 3, B A= 0 i 00 RN SR A AR L T
Mo R IUAE B RN SRR . BRI
PAE R A e RS TR MR R W T
WIAR S, A AEARMK, H e A IR = 4.5
A TR 1 SR RN R ARy B i BAE 40 Tk
1 482.91.1515.06 GJ - hm >, 7ERFSLIEEIP, FIpk
YRR 2 PR RE T AR K EHE 3.5
AR B IR B K, A R 387. 74 41035 GJ - hm™?

-1
ca o

£7 2 HERREKGORIERAERRESS
i it/ i B m En = e

GJ + hm 2

FEHh 1 B 1.0 15.37(7.08% ) 79.40(36.58% ) 11.52(5.31%) 87.53(40.33%) 23.24(10.71%) 217.06(100% )
2.0 31.83(5.99% ) 118.32(22.26% ) 31.49(5.92%) 300.49(56.53% ) 49.43(9.30%) 531.56(100% )

3.5 66.84(4.93% ) 187.98(13.85% ) 80.76(5.95% ) 920.94(67.86% ) 100.56(7.41%) 1 357.08(100% )

4.5 68.69(4.63% ) 181.17(12.22% ) 85.87(5.79% ) 1 051.74(70.92% ) 95.44(6.44% ) 1 482.91(100% )

REE#% 1.0 8.29 (4.39%) 61.63(32.62%) 16.08(8.51%) 84.35(44.64%) 18.59(9.84%) 188.94(100% )
2.5 37.78(5.14% ) 86.98(11.84% ) 55.56(7.57%) 493.66(67.22% ) 60.39(8.22%) 734.37(100% )

3.5 70.42(4.90% ) 112.01(7.80% ) 96.41(6.71% ) 1052.63(73.29% ) 104.77(7.29% ) 1 436.24(100% )

4.5 76.42(5.04% )  107.99(7.13%) 99.43(6.56% ) 1 128.02(74.45% ) 103.20(6.81% ) 1 515.06(100% )

VR B 4% BT BB P B BEY B, 1 GI( £ 45) =106 k.
. L k26,4 k] - g ' MBI 23.0 k) - gt ML
4 H5ith

YERNTERS I 17.6 kI - g™, BT LK B8 40 & A0
AT, 2 Pk b 2528 B+ Bim #UEHEF M

RPCE B ., A BRI, YR N = Be
>l > AR > B, AR E IR T RO AVER e (A SRR D7) e 2k AR T A B R R
AT HOZ B A, S AR 1 32 Wi )N
Faw B T R IAE R B > B> > RN

KX GHT ARBTG5 —80 Y AR A
JRAAE 22 AR BRI AP I5 38. 9 kI - ¢ 71 R
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J¥I ARG B 5 R B i BB A, AT
AEJE 1 T oRAEI T2 B2, TSR 25 B2 i %8, o v g
SEH TR ERGEEREER, KR YA 5 sl a8 5
TR PE R 2 5 EEZ A SR (IS E R
) AT RE RS2 5 HOR, A2 0 s L H IR
K g R R R P AF i

Hadley 4527 3 1 X 36 [ 46 0 111 725 10 4 400 i
RIS HE H, B2 ICH BE ( Calix bigelowii ) [
PR T A (L TR . A =
( Trifolium repens Linn. ) Fi (1) fig £ 0 2 B, fig
SRR OC, R AR A B B 5 AR I 10 A O, AR I
A, BB L X0 PS5 X B AT ( Pleioblastus
maculates (McClure) C. D. Chu et C. S. Chao) Jot4:
FAMRERYRE T S5 M BF SR W] AT T RO AR IR XS BE A
—SESL, B AT IOV 22 00 AR 00 - 12 BE i B A AR I
GBI, 5 Logistic thZk25 Mk, 77 75 154" fieg
NS ORI I, A I ) P
TSN R 2E AR X AR A I A 0 4 1 1) 2
FRAHET T IR ASRDT, (B XA [F] 45 B 2 E BE AR 1
AR Z e . ARSGEIEXT 2 BB 4 SR Y
frE T B E ST T, i R T R T BT A
EFIARIS B ARG, B2 2 22, AEARAA 1 1 1 1 o 2
FIAE A FARIE B TE AR DG, {H AR 1 AH SC PR #RAS
F, PMEHTEZ MR EEM R R IR
AR MRS R R Y SR TR R AR 1Y R
R ILAF R o B B A AL R I, RS AR S R
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