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Abstract: To study the characteristic of the caloric value and ash content of dominant tree species in an
evergreen broadleal forest in Ailaoshan National Nature Reserve, Yunnan Province, the caloric value and
ash content of six dominant tree species: Lithocarpus xylocarpus, Schima noronhae , Machilus bombycina,
llex gintungensis, Camellia forrestii, and Castanopsis rufescens, were analyzed respectively on leaves,
branches, trunks, trunk barks, and roots by sampling in the field and analyzing in the laboratory. Results
showed ranges of gross caloric value of six dominant species were(in kJ-g™) 19.0 — 23.41 for leaves, 19.22
— 21.47 for branches, 18.22 — 21.24 for trunk bark, 19.32 — 21.27 for trunks, and 18.89 — 20.90 for
roots. Tree gross caloric value ranked: L. xylocarpus = S. noronhae > M. bombycina > I. gintungensis =
C. forrestii > C. rufescens, whereas the rank of ash-free caloric values was: L. xylocarpus > M. bombyci-
na = S. noronhae > I. gintungensis = C. rufescens = C. forrestii. Both gross caloric values and ash-free
caloric values were not consistent with the sequence of the importance value of these tree species. The
caloric value were correlated remarkably with ash content (P<<0.01). [Ch, 4 tab. 22 ref.]
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1 HER &

1.1 FAARXEHR

BRI T o 2 1 A AR A3 X XA BRI X, MBS 5 O 24°32'N, 102°01'E,
M3 2 400 ~ 2 600 m, AR5 Z A I ARARA S RGEA S B9BERE, 5T XTI AERE K 5 1 931
mm, TRFEMY, W55 - 10 H) RS AE KR 85%, A P2 KN 1 485 mm, 4F PR
i 11.3 °C, A (7 A) RN 164 °C, Fiw H (1 A) RN 5.4 °C, JCFEN 200 d, it BB
Foa . RCA NG A, 2K F MR i, LIEILR, WiRTE (pH 4.4 ~ 4.9), MR
M2 RRE 3 ~ 7 em) B d, HHEAPLER . A% 2B BR800 510 129.1, 5.2 H10.6 g-kg,
TR A L (C/N) R 14.4, 30 ~ 50 em JEBRA LA 153",

R ILH SRR MO AR, MOE R EEARHT, SRR B2, TR M IRR)R L AR
FIEA)Z . TeARJZEAF N A AHE Castanopsis rufescens, AR Lithocarpus xylocarpus , 5% H 7% 348
Camellia forrestii, FEVE AL Schima noronhae , B .U>BF Machilus bombycina F 5t 7R 475 Ilex gintungensis
W, WEZAE2S m LE, SRk 32 m, ARMIEEAE 0.8 DL b HEARZ A M Y FE, AT
Sinarundinaria nitida } ¥, 5 FETE 35% /A0, RAKEY) LI PGIE R BR Plagiogyria communis F1 2045 52 B
Carex teinogyna % 0¥ . WAEYMH Y EE, DEBHMN =B EE Aeschynanthus buxifolius F 4 /N J
5Bk Araiostegia perdurans 60 3 . BEARFEYE W, FLEA R WA Kadsura coccinea F1H#) & R ¥ Em-
belia procumbens 550 V& M FRFE ECH 5.60™M,

1.2 WRAZE

12,1 #reaR A BFZH I HAfCR LR H 2k M MRS, B052 1 hm® (100 m x 100 m) [5 5 £ 1 ,
FEHLZ 100 m x 100 m (K852 ) B IET5IE , P33 5 10 © 0 KA 5 9100 4~ 10 m x 10 m #y
AINRETT EAT A A, AR =2 em A ERITRARBAR R | IR ERL, LM A i We . Tl
WA AR R = AR + AEXT W+ AT R R R R R TR A, R
e E BTSSR GR 1), M EEEHAEN 6 CZa R A ItHF, 2005 487 A, X 6 L #R FlAE
e FITEARMT . ACRET | 52HERTT . B0 R AT HEAT R, O 1k [ A R BR
TERE PR TR A W Fh 25 R IR0 6 RRAEAS, Femt | A, T B MRS E IR, WORERRMEIN R . DR
Mo 3. BMORAE, JRIERIEN LEIT A 3 )2, WHGIRRERIRS . QREL, A BiECRAE,
IBIEZR . V9. M. db 4 AL, SRFEEE S BRI EORLAN L], $ LB, QR T . fEFEMLIE 1.3 m
b FAE R HEURE . @OREAR . BOEAR/N T 1.5 em B9/MR, BURERS | DA 2 14 A I B 350 11 o AR 170 il i 1)
AMZEEC, FE 1.5 em BLARACHRIT, IRV B QAR I AMZ UL T RE 2 9 RE G, SRAE I 25 EOHLAN LB . DR
Bz o BEHLTE 1.3 m ARMRCE TR EC . FF XA RE S, SRR gRE, 78 80 CIE T AL TR,
i i, AT IR IAE



527 B 20 ISP 5 e L B I ARG B b B S R o R AR 253

&1 1hmEEFERERKMINEERE

Table 1 Tmportant value of common tree species in 1 hm? plot

e e ww s T i e o T
A @ Castanopsis rufescens 20.60 5.84 6.95 3339 K% Mahonia mairei 002 192 241 435
M7 ARAT Schima noronhae 1829  6.57 6.10 30.95 ZRHiAET Neolitsea polycarpa 099 136 1.99 434
AIRM] Lithocarpus xylocarpus 2023 1.92 2.84 2499 {#FEHT Lithocarpus hancei .71 072 085 3.28
5 HIEBAS Camellia forrestii 0.94 1561 837 2492 ZIEE % Michelia floribunda 049 040 057 146
HD M Machilus bombycina 9.78 5.12 6.67 21.57 15897 Padus perulaia 092 0.16 028 1.36
SUIRATT Hlew gintungensis 2.04 841 7.66 18.10 £Li 4 llex manneiensis 056 032 043 131
ML Symplocos anomala 072 633 5.82 1286 LMk Acer heptalobum 032 032 057 121
LI AE AR Manglietia insignis 354 376 525 1256 2254001 Ligustrum delavayanum 029 032 043 1.04
LWL Symplocos sumuntia 0.73 5.68 5.82 1223  JKEW Tetracentran sinense 063 0.16 0.14 093
L Machilus yunnanensis 4.50 344 397 1192 MAEHIZE Padus napaulensis 047 0.16 028 091
KAENS Hlicium macranthum 2.17 4.16 525 11.59 KRBT K Cyclobalanopsis stewardiana 005 032 043 0.79
I AS Hartia sinensis 1.63 4.80 4.68 11.12 Z=FBE Vaccinium duclouxii 002 048 028 0.78
Z A6 WAL Symplocos ramosissima  0.19 592 496 11.08 MIH-EM Machilus salicina 002 032 043 077
REEEMAS Eurya obliquifolia 0.34 4.64 4.11 9.10  Hi M2 %€ Schefflera shweliensis 041 008 0.14 0.63
INAEARL Symplocos poilanei 0.17 424 312 754  5HRAR Eurya jintungensis 0.08 024 028 0.6l
152548 Neolitsea chuii 3.15 1.36 213 6.63 WX llew cordlina 0.05 016 028 0.0

WAL Eriobotrya bengalensis 0.62 224 284 570 RAH I Acanthopanax evodiaefolius  0.14  0.08  0.14  0.36
175K Meliosma kirkii 275 080 113 4.69

WM B2 Prunus undulata 0.45 1.60 2.41 446  Ait 100 100 100 300

122 H#hees & \Aesn T YA ok 6 RR- A R S A ke ; MY esaEH
Wi iR-id EALEIH A S, HYLIRE ZUED 2 ; MY 28R H HNO,-HCI0, 11 ff, &4k & (HCL) % fi#
ICP-AES &
1.23 #Afk oy THEME (gross caloric value, GCV) R K VD =A% A FRA 7 A =
(1) SSACM-Illa AU BN %E , I 3 K- KRR, FIRZE AT+ 02 kJ-g™, HU3 UlE 45 1 /9 F
PIE; KR RACENE , RIFE S e D480 550 CFKAL 4 h J5 il KK 733 250K 5r #H (ash free
caloric value, AFCV) R+ & #E MUK g 8ot 5H, Bk #E="1 & #E/[ (1 - Koy
B340 x 0.01 ],
1.3 HEBHH

K SPSS 10.0 A A4 % B Hls #E AT e it 40 A o A OC A3 BT 5 58 2 BEHL BT 5 3R 7 22 73 1T (one-way
ANOVA)ZHij, & Kolmogorov-Smirnov 5 56 Xf 52 46 B #E 47 A Ak g, IF e/ i35 22 (LSD)
BT 2 AL,

2 HRE5HH

21 HEYEHFEHNRERE

211 M EE T REAMMA TRy BAL 6 DRIFNAR R &5 E ] 57 i B A2 K 53 B E 43 O AL
HAPARRE . RO BN ARSI SR AR AT T PEE DU ok, 5S¢ A 2R
(T B PE AR R oK (35 2) . 78 (HESS 4 B 1Y T BT B B A O 18.22 ~ 21.35 k-7, A5 E
T BRI B> T >R >R FaE ZK AN 1923 ~ 2215 k) -g”, FavH LK
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S PAER T R > K> > T >0 VR & d B Y T 5T P A 2 43 A 00 A8 AL L 3 531
19.60 ~ 21.64 kJ-g™' 1 19.69 ~ 22.44 k]J-g”', % fx B #AEAMUF B Rt > >W>E > 1 AR
i H T BUE RN 20.90 ~ 23.49 k] -g™!, RUGEM>E>T>E >, &85 £ K RIE R 21.20 ~
2420 kJ-g”!, SEEREASH>E>T>HR, Z2AEERSSE TReEHMEHR 19.01 ~ 20.07 kJ -
g, BEEKIAE > T>> >0 S8 H LK EHR 19.66 ~ 2042 k] g™, KKK > >
F>H>H, EOWSE TS HIE N 19.49 ~ 21.82 kJ-g, WITEMH>H>R>E>1, K8E
FIRA AR 19.62 ~ 22.65 k)¢, HAR/MRI M SE > E>R>T, AL HFESE THREME
KB > SR> B> T ST LK HME N 19.51 ~ 21.79 k] g™, KRR A > e >4 >R >
T HEMVRYW, 6 FAEYAS RIS B 5 AE A 25 o HE 0 R 8] 25 5 350804 35 B KO (P>
0.05),
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Table 2 GCV, ash content and AFCV from different organs among six dominant tree species

W B ?Fﬁﬁfff}ﬁ/ I/?Gfi/l %ﬁﬁﬁfﬁ/ - . Tﬁﬁﬁ#}&{a‘/ 77&}1 é%ﬁéﬁfﬁ/
(kJ-g™") (g-keg™) (kJ-g™) (kJ-g) (g-keg™) (kJ-g™)

7E € i 1889 +0.11be 175+ 1.1c 1923 +0.12b |ZEAHEHELE M| 1936+006c 148 +12b 19.66 + 0.05 ¢
T 19.41 £0.07 ¢ 20+04d 1945+007b T 1975+002b  8.0+05c¢ 1991 +0.02b

& 1822+0.17b 668 +3.6a 19.52+0.15b B 1924+011c¢  398+1.1a 2004+0.10b

B 1922+0.12b  38.0+36b 1997 +0.11b B 2007+005a 172+14b 2042+0.07a

M 2135+053a 362+ 1.6b 2215+053a o 19.01 £0.04d 408 =+06a 19.81 +0.04 ¢

MPEAR MW 2060+005¢ 11.8+1.0c 2032 +0.05c |[HOH o 2003+002¢ 140+14c¢ 2031 +0.13¢
T 19.60£006d  45+04d 19.69 = 0.06 d T 1949+003dc  65+02c¢ 19.62+0.034d

B 2065+0.18b  265+23a 21.21+0.15b & 2000£020c¢ 403+52a 2083=0.12Db

K 19.68+0.09d 27.8+18a 2024 +0.08c K 2057+0.15b 258=+21b 21.11+0.14b

o 21.64+£021a  212+22b 2244+020a 2182 +0.01a 367+27a 2265+0.10a

A A o 2090+004c¢ 142+1.0b 21.20 +0.03 d [REHELH 1964 +008b 245+21c¢ 20.14+0.10a
F 2127+004b  63+09c¢ 2140+ 0.05¢ F1932+009¢  95+08d 1951+0.10b

K 2124+018b  320+22a 21.94+0.19b K 1956 +0.14be 685+ 7.1a 21.00=0.07 ¢

¥ 2147+002b 325+18a 2219+0.05b B 1974+0.16b 458 +54b 20.68 +0.07 d

2341 +£0.03a 328+ 1.6a 2420+0.09a o 2036+005a 653+28a 21.79+0.05e

BT . P RO S bR 22 . BRSNS [l /NG TR R Ak B E] 25 5 18 0.05 1 K

6 FlRLH F- 1 1 T BE K /NIBUT S AT > B AR > B0 > JARALE>FAES SR >LA
S, R S BT O A R R . S AEYRR 8 B L KA W DIt ek, AR S T 5/, 6 il
HE W) 45 5 B 0 25 K 2y BB A8 AL Y8 B oA I 19.81 ~ 24.20 kJ-g™', A% 19.97 ~ 22.19 kJ-g™', J% 19.52 ~
21.94 kJ-g", T 19.45 ~ 21.40 kJ-g', #1923 ~ 21.20 kJ-g™' 2K 43 PAE KNI F g A FL A > 50
B> B PR > S AR AT >R G > 52 HEEAS, R BURERE A FBUT A BT AR, 405 22537
6 TR AN [a] & B T J5T e BRI 25 K 53 PR AR A0 R i) 22 S 24 B0 AT 38 3 i K-

WA E SRR AR 6 AP Bh 1 T34 1 B A4 (20.18 kJ - g7) i T 7PH SR AN $y w9 AR O 5 (18.59
kJ-g™) PG XU R A4 U A A R Vi 0 B B AR AR (19.55 K- g )™, B ER R AR T IS A R I
(20.09 kJ-g) o X —ZERAFA Golley' '~ i 1 tH 5 FEl P AR B 1) HIME by A0 20 B8 1y v 4 B L el (IR0 4K
0] i AR TR R . 6 MRS Y-8 25 IR 73 FAE (20.75 k- g7), At v T ARG AR AR 0 T 8 25
JRAYPAE (11,77 k) - g™) ), U B 5 72 1L S R AR OE SR A B VB, TERRAE . BRBUGHE A b
EITCR G WAAAERS, o5 — 5 HEH] T8 S ia AR ES A AR e e, 76 L3R 6 RO 34 ) 1 i 44



527 B 20 ISP 5 O L B I ARG B b B S R o R AR 255

HES, ToisE T REPE RS LK E, REW R, HEREARRMRIRE K, EHE LER
Fir, 387 MG, DGR R PO E A IE IO N E B, M R T s E L R
I R B, 58 [ i 8825 1 T JAE A 25 o B R DAt R de s, T DA R B v . LR P T B
5 HEEFRE/NTR, ERETEMA, SRR, FHik, W b BN BIAR K g i
TAk, W ZIAEY R S A R R R A G, BRI A R IR AR,
212 RREMEHEBTHRS  KOEMY RN SR LHLCE R B8, mE 2wl %, 6%
T A E 85 H K54 2.0 ~ 68.5 g-kg™, HoEAHET AL, FARLE KEE . KA BA R K
5y, HECFYIIRSY (45.7 g-kg™) BV T 01K 53 (38.8 g-kg™) . 6 FiAEY K 43 Fh i) 22 5 | 25 (P<<
0.05) . S AEIAS A &5 B 0 I 43I0 5 45 5 . MR K53 R 32.8 ~ 65.3 g-kg™t, o R BLRT 4 K 43 AR
H32.8 g-kg, MR AKLHTierm, N 653 g-kg; T EHHZE 49.8% , K HIWM K43 A AR T & AR 4
T > 5¢ 1 784 > B0 > A8 EHE > FVE RS > AR B ISR 17.2 ~ 485 g-kg!, BALIIUT &
SR AE >R AHE > AR > R > B > 5 HERTE ;. ORI 265 ~ 68.5 g-kg!, AEALIN
JP ot AR AT > AHES> B > 5 HIE R R > KRR >FEARS; T K H 2.0 ~ 9.5 g-kg, 21k
U 2 5 AR 4 T8 > 58 H 825 > B0 > ARCRBT > B VEARfir > 72 (ks MUK 11.8 ~ 245 g-kg™,
AT 2 7 AR 4 > (A > 58 A B2 > AR A > SO > FVEARST . RE¥H IR, Ko it
S3 B 22 S d T A 25 S I EE IR DR, X AN R A R S BOA [R) A 05T B TR AR AR ) ) B R, ISR
FH 2K 53 FAAE LA B 43I0 o 43 B0 2 S5 18 A 52 )20 AFLR 43 Ik 501 v IR S B gl J2 A 0 ol R B 5
LEME IS5, AR T 25 Ko BB AT HLRC T BRI 58 1 W b 2 e 1 22 52
213 ARAMEMEBFTORSRELHK MY ERSES, SHTFIROERS AR, K5
Sy BT A BCAR AR R, &8 B IR B AU PR W R 22 5, HHERDOLAERINE R E
AP E R R, g sh i G ERR), RE WL EE M, 6 FERRY T, BRAS G
T FHESEOEMFARL TR 2mETEEBOR T 25, HARTA Y 428 5 & 70 80 /N Tt
A RN A 3 o o 3 SO B A g T A AR A, (3R 3) o A AR I SR IT R B 4 BN S 4Bk 563.17 ~
496.17 g-kg™', FEEARMT > DR > AR > 4> FARAE >5 AiERE; 2% 20.03 ~ 12.77 g-
kg™, B EHES ARRNI > BOMSEHEARM > RAL T >FHERK; 28 1.18 ~ 0.82 g-kg™, H.L»
B> AR > AE A HE> FRA T >MEARM > 5 HIESR, AFAEYFEESEE 2k, AN
Jit RO —FE, 22K, I HLE RS TR ) 2 /D W RE S sg B O — SR SR B R M B, 6
ke B it ) e . 4 RN 4 W8 O ek 43 00D ) 22 S 4 T 36 31 Bk 25 K OF (P>0.05)
22 AEHEYMESHREMESHFINRSREFHMEXXR

R4 nTRLE W, MY T B AE | 250 #E 5 3% 50 FUK /3 M OCHE IR 25 B T 5. 6 R 4 1 4%
AERE TR AE S KM O R, Y3k 8 B 2K 7 (P<0.01) . BT R AE . LK #E
553800 MUK Ay A7 4E B 3% (P<0.05) UM B 3 (P<O0.01)AH M, Hop by £ K v eR . Ko N
AR RSN, HRI N IEMRK R, FRIT0E TR &4 B AP iR, WM o — 7 I IE ] T Bk
SR A5 A E e Y EE Y .

SN ORI R A AR A S SR RRIE R Y BT R 2, 0 T B KR AR R R LAk
EIRAGEAT . AT R I A 1LH SR BRI 8 1 AR AN A SRR AR AL BRI OB RTRL AR, AR
o ] PG F 7 AR Sk B AR LR AP S AR R A

3 Zi

AWM FZEGW AT LUAG N 4 8. OB A MR, RN, S AEES . BORASAR
A5 5% 6 MY AR 8 B T BT AE AR an R . o 19.01 ~ 2341 k)¢, A% 19.22 ~ 2147 k] g,
B 1822 ~ 2124 k)¢, T 19.32 ~ 21.27 kJ-g", #1 18.89 ~20.90 kJ-g™'. 26 FiAt#) -3 1 i & #fH
RN 0 A RAR] > 1 AR f > B0 > AR A > 5 AR >R 0HE, LK PE RN AR
SRA > B0 > B EARST > FARATE >R OS> 5 A RS, AW T BT i A R 2 A R R
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Table 3 Content of C, N and P from different organs among six dominant tree species
W s %ﬁ&,/, %gj %%j W P %ﬁ/ﬁ%ﬁ %ﬁ,/l %%j
(g-ke™) (g-kg™) (g kg™ (g-kg™) (g-kg™) (g-kg™)
A 0 i R 50417 £259b 463 +038d 029 =001 c|FAEES M 513.67+757b 390+052c¢ 0.56 +0.07 ¢
T 52917 +217a 209 £022e 0.07 £0.01d T 53267 +251a 136+0.07d 0.17 £0.02b
K 48500 +486c¢ 654+028¢ 0.33+0.02¢ K 52600 +484a 689+0.13b 049 +£0.02¢
ke 48250+7.04c 7.80+057b 0.78+0.08b ke 53283 +4.66a 4.89+0.54c¢ 0.66=+0.13a
i 506.50 +£3.91b 20.03+027a 1.03+0.04a it 496.17 +2.89 ¢ 1277+ 047 a 0.82+0.03 a
MVEART M 52400 £423 ¢ 3.12+028d  0.25+0.03 b| H.OR 51150 £ 490 be 320 £0.32d 0.29 £ 0.08 ¢
T 51950+4.04c¢ 0.76+0.05e 0.07=+0.01c T 49850 +6.57 ¢ 1.09 +0.10d 0.09 + 0.02 ¢
H 54950 +493b 426+037c  0.26 +0.03 b K 52733+643b 573 +£049 ¢ 0.66 +0.17 ab
ke 52983 +439c¢ 643+047b  0.77 £0.09 a B 531.00+599b 833+093b 093+0.12a
i 563.17 + 443 a 16.13+032a 083+0.03a i 561.67 +329a 1830+ 1.36a 1.18 £0.09 a
AR Ay R 481.00+£626b 441+046c 054 =0.12b|| FARLTH M 50567 £334a 295+023c¢ 044 +0.06c
T 487.67+289b 1.64+016d 0.10+0.02¢ T 483.00 +1.98b  1.67 +0.11 cd 0.78 +0.03 b
K 497.00 + 428 ab 691 £041b  0.22+0.02¢ K 492.00 £ 741a 416 £025c¢ 029+0.03¢
ke 50533 +£775a 738+019b 1.11+0.12a ke 50150 £3.94a 831+0.69b 081+0.13a
it 515.67 +5.87a 1874+090a 1.12+0.08a it 49933 +593a 14.86 + 0.62 a 0.99 + 0.09 a
AT P B P (bR 22 L B R R IR /ING R RE R R AL B 2 5 35 0.05 t EKF
R4 6MENERENTREMESERSAEERSINKSREFBBEXXE
Table 4  Correlation coefficients between GCV, AFCV and nutrients, ash contents of each organ from six tree species
. X4 A B0 K5y
e TREMAE ERSPRE TREMME RKSME TRUEMME BRME TRERE BKOHE
i -0.270 - 0.285 -0.118 -0.120 0.094 0.132 0.988™ -0.273
+ -0.317 - 0357 0.071 0.063 - 0.063 -0.015 0.997" 0.076
K 0414 0.235 -0.133 -0.222 -0.192 - 0.254 0.944™ -0.727"
5 0.286 0.097 - 0.039 0.161 0.320 0.412° 0.953" -0.314
i 0.438™ 0.393* 0.565™ - 0.554" 0.361" 0.405 0.986™ -0.482"

VL. * S P<0.05, ** 2y P<0.01,

IG5 3000 7 O R A AR SR AR AL IR K R . ORI YR8 H Ak 4 UM A8 (14 T it
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0.01)AHICHE, FHor iy (1 5 K o3 B RN K 53 R A JE G R AL, HARBIHIEM SRR
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