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Energy Structure of Dominant Species in Broad-leaved
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Qige Qi, Yanchun Liu, Qichang Zhang
Forestry College of Beihua University, Jilin City, P.R. China, 132013

Email:sunqqg@sina.com

Abstract: Gross caloric value, ash content, ash-free caloric value and total standing crop of energy of five species
in broad-leaved Korean pine forests were studied by the quick determination method of ash content and the deter-
mination method of caloric values. Results showed that the ash content in leaves, branches, stems, roots and barks
were 2.12%-7.30%, 1.87%-7.45%, 0.52%-3.42%, 1.05%-6.53% and 2.28%-6.87%, respectively. The ash-free
caloric values in leaves, branches, stems, roots and barks were 18.15-20.21 kJ-g-1, 19.48-20.78 kJ-g-1, 18.66-19.44
kJ-g-1, 17.90-19.58 kJ-g-1 and 17.14-20.05 kJ-g-1, respectively. The differences in ash content, ash-free caloric
value are significant between different organs of five species of broad-leaved Korean pine forests (P<0.01) . The
total standing crop of energy was 123.04x108 kJ-hm-2 in broad-leaved Korean pine forests, the order from large to
small was Pinus koraiensis(67.16x108 kJ-hm-2), account for 54.59%. Tilia amurensis (48.5x108 kJ-hm-2) , ac-
count for 39.42%. Acer mono (3.14x108 kJ-hm-2) , account for 2.55%. Quercus mongolica (2.99x108 kJ-hm-2) ,
account for 2.43% and Betula platyphylla(1.25%108 kJ-hm-2) , account for 1.02%.
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2.1 WML R AR R I B

AU AR T Ll B RO DX P R ] P20 A A
i, MU H N 127°33'~128°16" E, 41°42'~42°45' N,
P BRAE 0.9~4.0 'C, M H 630~780 mm, ¥
# 500~1100 m, FRIPAEHISE 0.9, FHERANREER
AR o MRS EiH R IR AT SRR AR, MRS R
3 ZLFA(Pinus koraiensis)+3 S (Tilia amurensis)+1 4
ARM(Acer mono)+1 52t ¥k(Quercus mongolica)+1 7K i
Wl(Fraxinus mandshurica)+3:'&, M43 Sk EL 300~400
F-hm?o BRI K 400~500 m*hm™, #EARJZEE 0.4,
AL 0.8

FEFEF TP 25 m x 25 m brdEdh 3 B, 7EREbR
FRUEREHL N F W AT REARR R, 14 5 PR MT
HIE B AR 6~8 BRAE N IR bRiEA .
2.2 K

ASLFELILA S ER B CORBFN e
PTG, o I EUITEFRHEAR I B . HR
Feo B N BRI 5 3 2, LB SRS
Y5y MRS AR. P M. dBDUAN AL, F B

FEs BRI TAEAREA PRI 1.3 m AR ECRE; W
R 532 AR AR 4 LU AR 5 30 50 i PR AT R
2.3 MEFHEFEIES

KAE IR SE IR B 2670 105 CHUFE T AT 3
h, ZJEAEBERIRE TR 1, FEF 70 CHHH
W 72 b, FREAEAE NI LR R, R R
Ji PIAEIRERE 0.2 mm 745 F o AR Hh 4 N RIS B AR
MPATNEARUE LY/T 1268—1999 (Frbhtdy 5 ARk AbAL
VRN JZRUR A e Y R R AT K 4 35 &
(I 7 o AR T e B R A A B 4 A 2R
ZDHW-2000 THL4> H 3, KA A T
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BT K 4 B SPSS13.0 Ak 1 3k AT 7 2 4> by
(ANOVA), H Tukey T Z H LA . SCh EdELE
B AR ER (MeantSE) Fow.

3ERENR
3.1 HETAR

31 IRHDEE

5 AR RPN [F A E K E e MR
2.12%~730%, W 1.87%~7.45%, T 0.52%~
3.42%, R 1.05%~6.53%, K 2.28%~6.87%(IL3E 1),
ANIRIE BN I 435 1 )5 W 1) 1B A ik 2 7K ~F-(p<<0.01)
UEIHANRI S B MK S 22 AR K. AN 5 R Ao
BRI oy & B EE AT, s BRI R
B (4.51%) >4 (3.22%) >HME (2.44%) >58 5Kk
(1.65%) >21F4 (1.19%) -

Table 1. Gross caloric value, ash content, ash-free caloric value of
five species in broad-leaved Korean pine forests

F1 AMHCRH S HEBRRMZIRENTERE. KISE. £

RO HE
) Al os FE#E (kg™ Kot FIKIy A
i (%) LIz
(Ll
;I\ i 19.78£0.11ab  2.1240.07bB 20212011
I
. 1.8720.17
5 20.29+0.07 aA beBC 20.68+0.08
I 19.06:0.18 cC  0.93:0.07¢C  19.240.16
i 19374035bc  1.05£0.18beC  19.57+0.36
e 19524022 abc  2.28:025aA  19.98£023
AT 19.2240.20 1.1920.09 19.45£0.21
@, n 18.24+0.21 abB 3-36£0.04 19.27£0.22
/N becBC
5 18.99+0.29 aA 7.45+0.15aA  20.52+0.18
P 18.42£0.09ab  3.42:0.07¢C  19.07+0.09
1 17.5940.13cC  6.53£0.14abB  18.8240.13
6.8740.91
e 16.18£0.03 dD NS 17.37£0.04
BT 18.05£0.26 451£0.84 18.90+0.24
E ot 17364004 ¢C  4394094aB  18.15£0.04

i



2010 The Second China Energy Scientist Forum

£ 20.106037aA  3.24£0.02bC  20.78+037

T 18.90+0.13a3bAB  2.74:0.16 bC  19.44+0.13

i 17.60£0.04 cC  4.02£0.05abB  18.34+0.05

B 1624£006 cC  5230.17aA  17.140.06
A 18.54£0.36 3204124 19.16£0.37

i i 17.98:0.12bB  7.30:045aA  19.39:0.13
£ 193240.03aA  2.67£0.05bB  19.85:0.03

T 19.13£0.02aA  0.52£0.02¢C  19.23£0.03

i 1801£0.06bB  2.57+0.04bB  18.49:0.06

B 17.84£0.12bB  530:0.09aAB  18.84:0.13
A 18.86£0.13 1.6520.08 19.18£0.14

; 4l 1884;%“ B 5304026aA  19.9240.04
£ 18.9500.04abAB  2.73+0.31 cC  19.4840.05

T 1829£022bB  2.00:0.10cC  18.66+0.12

i 1746£0.12cC  2.43£020cC  17.89+0.12

B 19.20£0.10aA  4.23£0.54bB  20.04£0.10
A 18.33£0.29 2444038 18.79+0.28

T 2R 1P EER Y 20 MEARIITIME: FHhFRERRNZE R 82, K.
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MR T RIS, ANV RRAH R 2% B 16 2K P AT
ZESE, MRl F R0 S48 B 1 25 K 0 E AR AR H], 2
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N BE>T>R>> R, RS 38 5 25K B i
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DU HY 5 B ARSI LA DU AT R AS - I A K TARAN
Bz o LGEEANRIRE AR IR 2% B 10 2K A3 BRI, AN ()
FORE s ZoIK o B I5em (0 A 204, SLUCh FIRERN S AR,
HAKTSWLN R 20042021 KI-g)>FIHE19.92 kI-g) >
STHR(19.40 KI-g)y> O AM(19.27 kI-g)> &M (18.15
kIghys MEEIIRE, RRa i mi sk, Hik
NLRARIEAN, BRI : 24(20.78 kJ-g') >
ZIH3(20.68 kJ-gh) >(aAME(20.52 kJ-g")>52 11 #R(19.85
kI-g)>FAHE19.48 kI-g ) MTHIAIE, 2K Pt
Pl S TR GSEAR /v L -y v SR N T NS
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B, FARTSBCR . 208 (19.58 kI-g >0 A (18.82
kI-g >3 HR(18.49 kI-g)>% Mk (18.34 kI-g)> I HE
(17.89kI-g")s MBZIISANE, Folor It S =i FIAEE,
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kJ-g " )y>2084(19.98 kI-g " )>S Hikk(18.84 kI-g) >EAH
(17.37 kI-g > 45£44(17.14 kI-gh)o AR LK 53
3535 M B 357K T (P<0.01)0 - AN TSR R AL T4 2
KA PAE R BMRAR I s £TAA> 58 i B> > (A
>EHE, R (1945 kKI-gh B, B FIHE(18.79
kJg ™).
32 ENHFEENTAR
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Table 2. Energy distributing of five species in broad-leaved Korean
pine forests

F2 AREMHAREREREES S (10° kJ-hm™)
AR i H 54 + Uics )4 pEYiiay
AND /S 123 292 4683 646 972  67.16
oAl 010 017 2.1 037 039 3.14
b 0.60 440 3506 226 6.18 48.50
ik 008 031 1.97 031 032 2.99
S 0.02 005 084 0.16  0.18 1.25

M 2 BT KN LL A fE AR b e R I AE SR
123.04x10° kJ-hm?, P2 K 67.16x10% kJ-hm™,
R 54.59%, KO 48.50x10° kI-hm?,
MR 39.42%, FIMER /N 1.25%10° kI-hm™, & B
1.02%. OARMAN S BRI 8 3.14x10° kJ-hm™ Al
2.99x10% kJ-hm™>, 435 Ay BAMRAF SR 2.55% A1
2.43%. BANBEE I AE R DLZLRA N 32, b Ttk
b 46.83x10° kJ-hm?, Ay 3EANPHEE R R 69.73%, 1L
YN BRI, 2353024 9.72 x10® kI-hm™? F1 6.46x10°
kI'hm?, (HEAFEER R 14.47% 9.62%, F A
(Kb, 439104 2.92 kIhm™? #1 1.23 kI-hm?, |5
FEAPPEE AR 4.35%H01 1.83%.

4 it 5L
RBFFT 5 T30 Tl AS [RS8 B A B R 2 4
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P 2 M B (P<0.01) o K4 2 & ki
2.12%~7.30%, WA 1.87%~7.45%, T 0.52%~
3.42%, 1R 1.05%~6.53%, JZ 2.28%~6.87%; T HHk
(RN P N [ 1RV EAR VS B LSSV N o
SRR MBI A S, AN BIMIRAR O £ AR > %%
M>58BS e TR, Ao MR
UK 58T BR> LA SR> T AR B> ETAE s AR IR A
M R BIMERARK R LLAA> SRR S>> T HE A
B RE s M B AR VK A 2T A > [R>S 1l B> 48>
AR 2K PN AE, s BURAR A 2
FA> FAMES ST BR> ORI S0 B A S, s 2
AR R EAB> LT (AR>S BRI AT A
5 M B AR Ik B> LTRSS T AR> (A > 1 #E 5
AR R A BE AN e BIMIRAK A LA AR > 52 B> 56
R e MRS, s BIMRARK I M2 FA> 52
PR OARMSA% . HULnT L, AM 2K S
T BT LA o Ko i) 22 SR I T
FHEE Ky A 2% S I E B R N, 7 e AR 22t
G, FHEAEER D) P S A SAT N e e
SERME s A2, TEXASRIRYI R R EAS [ A A5
PR TR AR (AR LA, R 25 2K 43 A DAY
Ry S AR 3 s sttt

AR, BRI ILAD 4 PRI
T LK PAEEER TR . AN R R C 2%
W S AR BRI RE ) A AR, AS[RIES WA G 2
W H R BB AR, SRR EY,
WA IER G, ERSZAEYARN IR B E i
/KA G o J LA 25 REA) IO IR AL 2503 ) A -
FE T 22.990 kI-g', HEW; 38.874 kI-g', HILT4E
17.556 kJ-g'™™, KR MY 17.135 kI-¢''9, Bk
B 17.991 kJ-g o WAE A7) 2 FOR ) A B 2 £
F WORAEY A B S B BRI A, MAIREAT
HGIERBISIT, SHBZ SR G Y mE o A
S BAAARLE . R, R, RS S A KR
AR IR AR (15 AR R R AR ) SOy
B RIS A S, AL R E N, Y
FORUA 5T 28 B FAVELAFDOS 2 1 ORI D AEG s o A8 0
BT K A S RS PR RE T ) ORI A, K
arimt™e Rk, ZEAEMT . IR T R
P, T B R RRVEIR, R RN ]
WA — LSRRI R PEAR TR o B BURR R 4R,
n2F e ME (Betula utilis) « KA B (Kandelia candel) -
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(TS 5 e 1

( Dendrocalamopsis oldhami) 4§ (Dasiphora
fiuticos) FRILH B AE KA 1D 3R

(Trema orientali)  =FESE (Aporusa yunnanensi)
S SR ArEIA B SO e E R R B B b
MARAMEAK b, SEENI F B EME, &
I H A (R KT B B R (Castanopsis eyrei)
P A RIS Kz TR FAER T, 3L AA (Pinus tai-
wanensis) BBz B FAE R T 3GE, SRR =2,
o GBI REYITT, Rl & B A i
AR, 230 M R R B TR R, LR
IR RESE EIHE R N B 2 M 2R G, )
ARG ATE. ILRERMEILRZEY Y.

ZUAN A AR 5 SO0 R g A

123.04x10° kI-hm?, Hrheriddk, HUCh%,
RO EARWA SN ER, BN SRR
R AT &, SIHABEEA LR . T AR L
AR Hh BE B 29.86x10% kI-hm? ), MEARIRAT
PR 51.52x10° kI-hm? PO, X B A8 5 A7 BN
9.31x10° kIhm™*, T AT F= 7 bk 8 B AE =
16.16x10° kI-hm™ o HEABER AT RE I LLLTAA A 8,
HrP AN 46.83x10° ki/hm?, $-41 50 BEEAEIE
HIT R T (69.73%) > 12 (14.47%) >H(9.62%)>
Fi(4.35%)> (1.83%) , X5 AR REE 415>
P HEB R A — 3,

( Gironniera subaequalis ) -
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