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Ash contents and caloric values of Eucalyptus grandis x
Eucalyptus urophylla in dif ferent stand ages
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General Development Corporation of State-owned Forest Farm, Suixi 524248, China )
Abstract: Ash contents and caloric values of leaves, branches, roots, stem-wood and bark of 1-4 years old Eucalyptus
grandis X Eucalyptus urophylla were determined by using calorimeter and muffle furnace. The results showed that the
ash contents of five parts ranged from (0.42+0.14)% to (4. 4321, 35) % with the highest in bark and the lowest in
sten-wood , the decreasing orders of them at different stand ages were not in the same way and were irregular, there were
significant different in ash contents of leaves, branches,stem-wood and bark except roots at four stand ages(P<C0. 05),
Mean gross caloric values (GCV) and ash free caloric values (AFCV) of different parts ranged from (17.2440. 31) to
(20.58+0. 30)k] + g1 and (18.0440. 22) to (21. 443-0. 37kJ » g'! respectively, the distribution law of them at different
stand ages were quite different from component to component with leaves having the highest GCV and AFCV and bark
the lowest. The differences among stand ages in GCV of leaves, branches,roots and AFCV of leaves, roots, bark were
not significant (P>>0. 05), but making obvious differences in stem-wood and bark’s GCV, branches and stem-wood’s
AFCV (P<C0.05). As to the whole tree,4-year-old Eucalyptus grandis X Eucalyptus urophylla had the highest ash
content which was 2. 76% , while the 2-year-old tree had the highest GCV and AFCV which was 19. 06 kJ « g1 and 19. 53
kJ ¢ g1, To whole tree,the differences in ash content and colaric value were not obvious(P>>0. 05).

Key words: stand age; Eucalyptus grandis X Eucalyptus urophylla ; ash content; colaric value

i B H9. 2010-05-04 EE B K. 2010-12-08

BETE . I 25 BHF B BT 34 B BF k%5 %% % 55 (CAFINT2008C13) [ Supported by Special Funds of Basic Scientific Research Operating Expenses
of Central Public Welfare for Research Institutes(CAFINT2008C13)]

EHEN: BRKEAQI8), &, KB A, LRIN, FEAFE LM IETHR MBI E I /E, (E-mail) qyzhoud99@sina. com,



76 W OB Y

31

HYREREY = REBEKEN-HEE, &
HENEEN TYRER SRS TR E A6
#, B RE I B 7 % K BH 4R 59 68 i FI R B GE T
A ,1990; 4 ¥ 5, 1999; Jordan, 1971) , 3 fE B Wi Hb
RBA R AR EEE S RMAYE KRN E
F(PVEKXRS,1993). Long(1934) F 20 H 42 30 4F
REEMNHEYRETFREREWHR, HEHFKE
SERGEMYRAERE TN A BT Z. RE
MHEYHRERPRET 20 L 80 FRL,ARITZ
BIKFG (Qryza sativa) (Fp B F %5, 1993; F F #k,
1984) . B 15 B (Medicago) ¥4y (¥e E 35 %,2002)
FRARARE Y I TE AR 55, 1990)  $4iHF
B W R AR AR 6 e M AR (T 18 55, 1999; 4K
R, 1999; BRABSE, 1996 MRIE B4, 1996) . HETR
E A KXW (Eucalyptus spp. ) IERBTIF, T BH
BRIESE (L) M EF FHEE T HAASBIFEERK
(E. grandis) \J5#% (E. globulus) . F5 % (E. camald-
ulensis) S5 O FARAR TE N MY Fi o4 B FP JF R ARE T 2
TOBRSE , LB ] i Fp R AN [R) 2% B W $AE 22 7 O
WETEE . ET#&E. maideni?) M ¥ IR H
MR RS QOO R T FERLERSE
5 Fh A B RVE BT B4 AT . 75 E AR EMERE TR
WRRER DHE SIS RS (20108 R
T RBILAWKRIG B (E. urophylla X E. tereti-
cornis) % 5 R T R M VE, K E MG HEEE
SEL. BRERVIBARMARSTEBIAFRES.

HHSIAREE R 110 BFEMHEE  RELEK
BE SEYVER BEHE . 2FREHFENE.B
BOARERFEEMN TR . ok, %5
WU SR, B E SR, 2R A A,
2 —FIREF B RE TR AT B (BR/NBR 45 ,2006) , RE EL #¢
EREMER A TEYR KB RAEEY 5%
(BRADHESE,2006) . FVE /9 & R 2 B i R W R 2
BREEANMBEBEEMBMAMEERKEZ —,
R AEETF AR EY R E T R A ERE
M., B THIREHZEFAINEG B HEFRYRHAR
FYIAE, B 26 IR H BKE . W EY
G Jo KB B B) S5 S R B FK & wm (FRTTRI, 19905 4%
S, 1999, Y EN R RER —EMEE
AREEN. BRTAENHEXR EEZEPEHEY
2 EYRE HY RS, T AT 5T AR W A 0 X A
EHHZmN D, AR ERR X Z AR
B RB#(E. grandis X E. urophylla) TR IF £,

W 7 B B HA FIARES B BOH T BR T S A
AL B IR 4 & BARAE, LRI AR IR 5 R A VB B9
FKF i I R WO A BE TR AR AR B BB IR A .

1 550 3 o Ak o L

REMA T AEZREEEE BTN DI
Mg, M IR E R 109°59" E,21°15" N, & 5 W i s
HFHERSE. FHKR23.5 C,mEESIR 1.4
~3.6 C, ImEESE 38.1°C, FEFE 1600~

-1 900 mm,5~9 AW E 52ER 85. 5%, FH X E

BE 80.4% ., M F38, £ EHELE 80 em LA |,
R UIRY e 4088, AE 741K, 0~40 em HIRIA
PEEE10.7g-ke' , £ REE0.3 g kg, HABE
2.0 mg « kg™, A HF 27.0 mg - kg, LIFEERHE,
pH1E 5. 3. MK FEFEYFHE OE M (Mallotus apel-
ta) =3 ¥ (Evodia lepta) Bk 4 T8 (Rhodomyrtus to-
mentosa ) &k T B (Dicranopteris linearis ). ¥F #t 7+
(Melastoma candidum) \ F. 71 % (Oplismenus composi-
tus) FR B T (Embelia laeta )5,

WEAKT 2004~2007 SERHE R THRE
&, R AW I T B b, A TR AR 50 cm
X50 cmX 40 cm, MR B RXHAZ AL 0.5 kg 1B
M, BHE 3 MRBERESGIEEHK 0.5 ke, KAk 4
KB RE 1.

1 1-4 FLEEERRTERKTR

Table 1 Growth survey of 1-4 years old E.
grandis X E, urophylla plantations

Mir () FEHRE (m) SEH g2 Average diameter
Stand age Average height at breast height (cm)

1 5.4 4,4

2 14.0 10,0

3 16.0 11. 3

4 17.5 12.2

2 MEAF

2.1 HMRE

F 2008 4E 11 A Xt 1~4 £4E BRI & L
RORE B AR LB 5 N ERALEETT R AR, AR AR
BEAR 38K, BAME S ANPGRS 10, e
mALHE 3 REE, KRB it A (R BT
He sk A R E WA LR, W T OR& KO s B
BA MR 1.3 m &b, REW AR BT 3 QAR J5 )R AR []
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BRIV AREFEFLHRES .
2.2 MEFZ*

S BB (2000 BT E .
2.3 HESH

FH SPSS 13. 0 4 3F g g #H AT S it a4, Ko op
HMRAEHZ5 P oneway ANOVA, ZE L KK
FAXBH K I8 B, M FF S TR 4R 3£ 4T Pearson #3834 .

3 HR 544

3.1 ARAHRERHREBUNKSSE
N 2, RSN 4.06% , EE B 2 4F

wat, KR KA EBREH 55 3 MK
SEXEREE(P<0.05),MAEMKS 1.3.4 F£4£5,
HZENKSEBRMEERKELEEESR, UKL
B HNFEHKDNE 2 FAES1FEESIFESLE
HHES, TR ERR1.92%, U 1 45
FEHME 13258 E TR 1 FE>3 FE>Y
FEE>S2EE. ROTPHKSTER L 98X, TEMHK
2 FEAEMRE, EXSARFERBRIEREEHEEZ
RABE HIURF R 2 FE>L FESIFES]
FrE, THROSEBENARLHERMEYN, VY
AR 0. 4200 AP 1 FE4E>2 FH>4 A>3
FEERRHES] . EHVERKRSE&BTES MRATE

X2 TEAHKRBUNRSEESHE

Table 2 Average ash contents and caloric values of five parts at different stand ages

B4 Part Mg Stand age (2) KHHE AC (%) FEMEGCV (k] - g EIK S AFCV (k] - g1)
i Leaf 1 4,0440.09b 20.4740,19 a 21.3340.18 a .
2 4,2140.06 a 20.76+0,19 a 21.671+0.19 a
3 4.013+0.12 b 20.3140.54 a 21.1634-0.58 a
4 3.9940.13 b 20.78%0.10 a 21.6440.13 a
¥ Average 4,0610.13 20.58-0. 34 21,4540, 37
#% Branch 1 3.24+2.07 a 19.284+0.44 a . 19.93+0.49 a
2 1.334-0.09 b 19.334+0.05 a 19.5940.07 ab
3 1.6440.16 ab 19.11+0.14 a 19.434-0.14 b
4 1.474-0.15 b 19.26+0.15 a 19.5440.14 ab
1 Average 1.92+1.23 19.24+0.23 19.624-0. 31
# Root 1 1.82+0.72 a 18.7240.72 a 19.0640.61 a
2 2.2840.52 a 19.0540.10 a 19.5040.10 a
3 1.87+0.89 a 19.004+0,.21 a 19.3740.09 a
4 1.94+1.33 a 18.944+0.25 a 19.3140.05 a
SEH Average 1.984+0. 84 18, 93+0. 38 19.3140.32
F Stem-wood 1 0.59+0.15 a 18.98+0.08 b 19, 094-0. 08 ab
2 0.431+0.03 b 18.82+0.13 b 18.904-0.13 b
3 0.2940.08 b 19.284+0.19 a 19.344+0.17 a
4 0.3740.03 b 19.0140. 27 ab 19. 084-0. 28 ab
- Average 0.42+0.14 19.0240. 24 19.1040. 23
¥ Bark 1 4.,13+0.18 b 17.25+0.09 b 18.0040.09 a
2 3.82+1.31b 17.34+0.11b 18.0340.36 a
3 3.55+0.82b 17.57+0.14 a 18.2240.15 a
4 6.20140,94 a 16.79+0,.13 ¢ 17.9140.06 a
E-#] Average 4.43+1.35 17.2440. 31 18.0440. 22

. AR/NEFR A R K 0.05 BEKFE. TH.

Note: Different small letters meant significant difference within the stand ages at 0. 05 level. The same below.

R, 5 4. 430, - B B BB TF 89 1. 09,
2.31.2.24 01 10.55 1%, AL N 4 FE>1E
E>2FEASIFE. BRI, BT R EAS
ARRBEH BN XS EEHER B F (P<0.05),
MAFHT AT L, AL B 2K 43 & B e AR i RN EE R 3
—HH A, 0B S A 43 A0 LA, oK ) I BE AR i 1 & K 4
SRBEZ EARTRHES,

3.2 TEHIE BHE N ME

3.2.1 RAIME ERAREZIPL T ERMILEKE M
R2AUH, LREE BRI HBRHE A HERER
EHTERMEABARETRES 4 86, FIED
20.58 kJ « g, ARG PR 9 P s HOR/NHEF Ry 4 4
2 FE>FESS FA KR E M TERE
TBEER BEE 4 FEL 1.2.3 FE805
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£T70.31kJ+g!',0,02k] - g f10.47k] - g, &
HFHTERMMERKR T ARABHTEREE
RABEIFH 2 FES1FESLFELESIE
., ARAIKBROTERMEZRFAEE, RFH
2AEESIEESIELES] F4, THEYTER
EEEE T 19.00 kJ « gt Rl 3 >4 A>T
FAE>S2HFEE, ERHTERMERFA AP R

B oA F16.79 k] - g1 5 17.57 kJ - gt 28], 2R
FAZEAS2FESIEAEASLIELE, SRS
BEMLL4 MHRBEHBEERRSEFMM TERMEK
NHEFUR TR — M, ABREAHE . SRS
ER#ZHEMN K BHTERMEERGFEEEERAR
EP>0.05),BF . FHTEREZFBEE (P
0.05), [Al—Hk &7 A F 4L T B A M HEF LK 3,

£3 14 F4EERETRABUKMBRERF

Table 3 Sequences of caloric value among different parts of 1-4 years old E. grandis X E. urophylla

Mg (a) TEE GCV E KA AFCV
Stand age M Leaf #% Branch #8 Root -F Stem-wood J7 Bark H Leaf #% Branch #8 Root F Stem-wood J¢ Bark
1 1 2 4 3 5 1 2 4 3 5
2 1 2 3 4 5 1 2 3 4 5
3 1 3 4 2 5 1 2 3 4 5
4 1 2 4 3 5 1 2 3 4 5

F4 TENRERRRSGEBNBERENH

" Table 4 Variance analysis on ash contents and caloric values of E. grandis X E. urophylla at different stand ages

% H Ttem 4 548 Variation source Sumffﬁsﬁ?lares Degreeaii geedom MeaflgzZuare F P
Ko/ AC #H 6] Between groups 6.693 5 1.339 0.434 0.729
# 4 Within groups 351,415 114 3.083
&1t Total 358.108 119
FE#ME GCV £ [} Between groups 0.408 5 0.082 0. 064 0.979
#1 4 Within groups 145,916 114 1.280
Fif Total 146. 324 119
FIRAAE AFCV £ (&} Between groups 0.058 5 0.012 0. 009 0.999
#H P Within groups 157. 204 114 1.379
it Total 157. 262 119

3.2 ARAMBERRAS LY XA RBELEF
ARIMEE B & TN E K IERLU RS
(F2), AFMBEMEHRE T 21.00 k] - g*, ZERIK
SIEHHFIUBF &4 T, N 2 FESLFEES]
FAE>IFE, FERKSBMENES 2, HFER
WETERERARAAR, 1 FE>2 FE>4F4
>34, REEKSPUEKR 19.00 k] - g'LL E,
KNS FEMI—K. THERSAEEST
FEME. L H 0.08 k] « g BHF BB XK
AN IEESTFEE>LEES2 Fd, FHERK
SPERE 4 AN 1~-3 FAEMBEIL 18.00 kI - ¢85
PA b B R & FRAL A R A, K /NBUF IR 5 T & #4
B3, [F—bkis A EFALA % K 4 B HERF BR
1S, EA—BCHHS>ESR>T>F (G 3.
3.3 FAHRBERKRM RS MAE

B 4 B Z 00 W, N R A ik B R RS
MK SR TERENERGREZERIARE

(P>0.05), ME 175, 1~4 FEE RBERBKWY
VIR S B 2.27T% ~2. 19% 2 18, F3H{E R
2.56 %0, B RIUF AR 4 FHESLEES2 FAE>S
FA L EEE4FENKS SR 1 FE2HF4£3
A BIE 3 0.03%.,0.38%# 0.52% . FHTE
PAE M KK 5y B B AT 18.94~19.06 kJ « g
519, 48~19.53 kJ - gt &, ¥ {H 451K 19. 00
k] » g #19.50 kJ « g7, HEFUIBF — By 2 4>
A4 FEES]FEAE 2, 4 MHRIBREBikS
RO TERMMEEZERBR/DN, BEE 2 FENL 3 F4,
4 FEHF LAEA S HIE H 0. 01 kI« g7 .0, 11 kJ -
giMo. 12kl - g' M 2FEEE3IFELFET]
EANTEIE T SEE, £{UHE 0.01 kJ - g,
FIR 5 PE S T REAE L AR 8] 19 22 BE AR B
34 HBERSSEMRENHERXXE

¥ l~4 FEBERENKSEEMPEIHTT
Pearson A H(FE 5) , EREFWHBR S K9S
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Bl AAHRRERKENKRIETE
Fig. 1 Ash contents of E. grandis X E. urophylia
at different stand ages
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Fig. 2 Caloric values of E. grandis X E. urophyiia
at different stand ages

B TEMIMERSABNEREREE , KO
BESTEHRME . ERKGMENRTEEHHEL, BTEHR
BHSEKGHEERENEHRLXR, BHREEK
S (P<C0.01),

x5 RBR.AXKZEBMAENHEXXE

Table 5 Correlation coefficients among stand

age,ash content and caloric value

M Kadi TERE EKOMME

I H Item

Stand age AC GCV AFCV
S Stand age 1. 000
Koy E AC 0.003  1.000
FHE#E GCV -0.003 -0.167 1. 000

FEKIM AFCV 0,000 0.131  0.955*%* 1. 000

*r P<0.01

4 Hin 5tk

RS MR FYRSSBUKRNERR.
T B A, & B AL R AR 500K 43 & B RN T

—AHE, EH B EETE, SERE, HRMELN
Ko & BEE MR FHRSEERMK . XEH
FrtfEEERIBP A EFMRERET T
TR TH M. TREYENZHFRE AR
UAER A E EFEARFAHHA G NP.K,
Na.Mg TR S EBRRET KL SBE DS PR35 W
%,2000), ALK S S BRI RS HY B E
BHETEMAES.

AR E RS MU TERES HKH> R
18 K /NHE B LR 35 6 — AH [R] HL G BA B 89 4 A LA,
FRENEEYT RS EREAONE. HYRH¥
MY AERERNHRRA, TR EBHITEEEAN
BE.EAIYERNEEEGN, S5 REWEEE
EMMEAR.JEH S, UM RERTRE4
AyBUERE (Bidwell,1982), B B . FEERI .
XEMBRAOIE, BN ENAER RMES
ML B, L AE AR B B HnE MR, W OR B F a3
FEHENERNSBE, BEARRAMENTERERE
HRE I B B R AR, SR Y A SRAR X
i SERMNAERSEAEX., ERMEANEE
VR R R, AR T W R A A B TS Bl i EE
HNHAZEWEZETH, TEFEEH%E AHER
MAHFT—RHER. RFRSERERRNENER
F 1l ARRE, MNERKAEBEEINEEY. &
FHEBEHEBNGE S BE GBS YR 8E 1 AH ML
BEMRAAEHBSEYRNBESSHEREN
Pl , I B R AR Bz 0 BB B

MEMNE A FEERKKSSRES,. TH
MESERSREBLL 2 FERRE. RNRAARH B
MERBHREKS & EMBEZEER/NP>0.05),
AR ERE KT MMERAARAR, XEFF
YB%(2007) B /NEE(2009) AL S0 B &
YRR AN I A, FHE 1~4 F4E
BB TR &8N 2.56 %, 55 30 % (2005)
PR REBHWL 11 AR FEZETHRKKSEE
W, & FESE (Cryptocarya chinensis) % 5
EEEMHRO KRS EE 1. 4% ~2. 8% AR T AR
(Schima superba )% 6 Fh ¥ RE ML K455
®;3.02%~7.15%., KA4SRMEIRSHEY Rk
LEBAX,. 5SLRAEZRAMKIEL, EBREET
EWeeNEF. MY TR TENEELPARE
5EYMITENFREN L BP TR S BRAE
BEASRAX MTENAFAERLSERRBEEZETR AR,
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B TARKENBENERKRTEHKS&E
ARBEEAER. SHERARMBEML, 1~4 F
EERRAKRN T HERGRMEA9.50 k] - g E
T UL R B % 5 18 bk Kk i (Castanopsis carlesii)
TRy 19. 41 KJ » gt B W (Castanopsis fargesii) [
19.19 KJ - g (BRI %5, 2006) , I 2% 54 180 11 4 B (Cas-
tanopsis chinensis) Ry JEHEFE 11 FiL HF 5 F
¥IfH 19.28 kJ « g (Wi 3C4E,2005), HRAEARKE
R 5 M A9 18. 34 K - g7 (ARFBES, 2009), T
SRS ATAREE 10 EBREFTFARDOEZA
(Cunninghamia lanceolata) %) F {5 19. 55 kJ » g
HIE (B /M F%,2009), R E BB TRAGHEY,
FECAFMMARHEETEFERSE, RAREHEERE
B TR R R A 7= 0, XX R 7= & HE
BENRERENAEAZFEERENL. M THE%
WaE RS EMNNKSEBESMMERTE BEM
X HERGTEERRNPMIRER - ARt —2
IR FIEIE , AR 2R 1 3E 8.
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