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MAHEASMEEEET N TERMEANE KD AEIHEBRE (p<0.05), MKSTETILREFTHERE, SH AN . EKBEBHM
FEERERSWHRBEREER T HLRAGTHYHREASHEERRE,

XA KSR BE;FVEL LR

348 :1000-0933(2006)06-1709-09 A5 H B :Q947.5,5718.55% 4.1 MR A

The caloric value of the dominant plant species of a Heptacodium miconioides forest
at Bei Mountain, Zhejiang Province , China
HAO Chao-Yun, LIU Peng (Departmen: Key Laboratory of Botany, Zhejiang Normal University, Jinhua 321004, China) . Acta Ecologica Sinica ,
2006,26(6) : 1709 ~ 1717.
Abstract: Subtropic evergreen and deciduous broadleaved mixed forest forms the transitions from deciduous broadleaved forest to
evergreen broadleaved forest. This forest type has an extensive distribution in subtropical mountainous regions of China. This paper
focuses on the caloric value, ash content and their dynamics in various layer mature leaves of the dominant plant species in the
comrr;unity. The sampling site was located in the broadleaved forest community at Bei Mountain of Zhejiang Province (29°13'N,
119°38’E), and the caloric value was measured by GR3500 type oxygen bomb calorimeter.

The ash content of the community species ranged from 4.49% ( Rosa wichuriana) to 12.19% ( Sasamorpha sinica), and
varied with plant species and sampling seasons. Among 18 plant species in our study, only two species’ ash contents ( S. sinica
and Glochidion puberum ) exceeded 10% . The rank order of the average ash contents in the leaves was the following: tree layer

(7.49% +2.59% ) > shrub layer (7.20% +3.22%) > herbaceous layer (6.68% +1.02%) > liana layer ( 6.28% =
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1.31%), and the differences among those layers were found not to be significant by nonparametric tests (p > 0.05) . Compared
with other plants in tropical and subtropical zones, our study plants had relatively high ash contents (7.33% +2.15%) in
leaves, similar only to some mangrove woods in Dongzhai Harbor Mangrove Forest Reserve of Hainan Province. The ash contents
were related with amounts of nutrient elements absorbed in the plant body, which could indicate the role of element enrichment of
plants. Levels of these element enrichment in plant components depended on their respective need for elements, and were related
with element contents in soils .

Ash-free caloric values of community species ranged from 16.28% ( Pueraria edulis) to 23.55% ( Camellia fraterne ) ,
which varied among plant species and sampling seasons. Among the 18 plant species, 6 species had high ash-free caloric values
( >20.00 kJ/g), and 4 species had low ash-free caloric values ( < 18.00 kJ/g) . In the same community layer, evergreen species
commonly had higher ash-free caloric value than deciduous species. The rank order of average ash-free caloric values in the leaves
was the following: shrub layer (20.33 £2.29) kJ/g > tree layer (19.92 +1.05) kJ/g > liana layer (19.71 £ 3.26) kl/g >
herbaceous layer (18.14 £ 0.74) kJ/g, and the difference between tree layer and liana layer was found to be significant by
nonparametric test ( p < 0.05) . Caloric values of leaves varied with phenological phase, and changes were related to biological
characteristics of species. In our plant community, annual fluctuation of the caloric values was different among the species, and
most species had higher ash-free caloric values in spring and autumn than in summer. To some extent, the variation of caloric
values within a species reflected the difference of developmental status .

To reflect the effect of habitat fragmentation on the caloric values, the caloric values of three tree species in different habitats
were compared. Gross and ash-free caloric values of three species outside the forest were highest, and the difference between
outside and inside the forest was significant according to t test ( p < 0.05), indicating that habitat fragmentation had obvious
influences on the caloric values. Our analysis showed that some environment factors vary. For instance increase of light intensity
and water content of soil, and caloric values of the sampling species outside the forest all were significant higher ( p < 0.05) than
inside the forest. However, dynamic changes of ash content in different habitat showed no regular trend.

Key words: ash content; caloric value; seasonal dynamic; Heptacodium miconioides

HYREREY ST RERKFN—FER BN EREE EERBEYEEER DX KA
HEE M BRRES, RIFMED ALY ERRRRRNERER A TESTYRSBE AR IFHERESR
SMBET= AW EERG, BMUEESRERBRAFR P LARTLHSEY Rt , 14 9818 5 R B
HAAPEFERE AN TAAEDERREPES, TEIEYE KRR - HHER . B Long™ F 20
B 30 FRELEBRRERT T HEDRMELOR, HESRFRAEHYRRAEREEANHOHEE AT EZ, 53
LithE 80 ERMBEMHXTHEAFHIFRC . BRIREEETENEBRE BENHHE B S
BREMEMRENZARESEIEESHATFHXAR EHYENESE EOHRENS YR BEORES
HOBEBEHEYESRERN DR SR E KT EDRENEREZ ST EHTTENREMHAR ", B
BIENX FHEYBEKFORERTEE, 08 BIRE" 3 H MR KB H R E (Ploygonum viviparum ) B £
HENMEAT TR ERESEVARFLGE LSBT ARLZFHH HAEBEMLEY + A
EYERETRIEFIARAEHE EMBEERRIWMEHEOEEN AN RN, HESES RSN T
EMERA - ERNES BB BIATHEMAR R 4 HEYEE 37 HESEYHRE, AN RELE
YR AWM LR HENE FLER I ERMRAE T,

WA HE EH A RRARIEE A RILMARER, BET AR S ERAM KR ZE T8, R
EE R ILER ZM ST .t F 7% (Hepatcodium miconioides) P B HMEHEAHEY . BTER &
ERRP,EEBIIATEE FHYXBLH DR EHAM LY b E AW E R RT3 R P8 B R
PR BTESER, CTEMERKRLARRAX FAE —ZHEANE, T MES KRR M
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FEWILILIL A RIAR & LS8 B2, TR MXT RGP TAEA Ban™ ., Mkt T
EHBAREAETENTRARE, AXULFEBRZEIFRIR, B EARBERAEEY Y ORE K
SERERESVAMREHTON, FT TEER WA EYRERE R, FER P AL TR b R
B ch Y o B 1 4 fo LR R LR IR R
1 BIRREAAMRNARSE
1.1 BAHH

LIl FHILE R, &M LR, HIBASR N 29°13'N,119°38'E, SEREHRFERNSE, WEREWH, F
¥ K & 1500 ~ 1800 mm, SR 15.1°C , B4 R 41.3C R IHIKE - 9.5C, 10C A LHFIR N 5504.5C,
IWEDRECEN T, RRBBESBEAKE, LEU P THRAF BT BENE, BTERKEMARERE
BARBEYHEZT - ERENBER RN ARSHRE, MZHKAFTRLMBFHEE(LERH . S0 R
BE)FTURERABRARERE, FABZEE 50% LA, Lt F. U8 M ( Lindera glauca ) 1 HF X
( Cyclobalanopsis glauca ) B £ , KL FHENEEHEE 20.38%, EAR LR, ZEE 0% ~80%ZH,EEF
7% 2% ( Rosa multiflora) 3% 3 2% ( Camellia fraterne ) 48 15 ( Sasamorpha sinica ) < K ¥t 8 B F ( Lespedeza davidii)
%, EARHEYEEPERE ST, FESR A EME (Patrinia villosa ) . = KM B 22 (Aster ageratoides ) %,
EE—EEEHEY. BTRAREZER, AEELAEYEDR, EEH B E (Pueraria lobata ) 7R 3 3 ( Smilax
sieboldii ) 132 Bk T ( Ficus sarmentosa )% .
1.2 BIRITE

BT AL F & 4 A0 1L AL I B, - F 18R 650 ~ 800 m, JB T IR A4 db Yo #8474 % 4% & o 18 v B 32 4k, %
ERESEAREEY BH . RETFT LR BEERD. HFATES (2004 F4 A H) EE(FE7A+
) FIEKZE (FI4E 11 A#)) 4 3 KORE, ABRRA S F Wik E Y BB, FEF MARSMNFIK G R E L T 5.
i SAB B & F ( Glochidion puberum ) BBy HEAT I E , LA 5 MR A SR MM R 4B X He 0 47 o TR K2 A 90 5 BRARiC
R EAR EAZMEIZREYN EEmERE  ZAFRBK FMNBESRENF, A TREHYME, 0=
Bk D27 11 BZEMCETH MUERTRHZWHTHRENFRE, BHHEYESIER,

BB A 105CRHT 20 min, FZ SOCE M T, BEMLEEIMIEF&A; S BUME I05CHTEE
HOAARTENEE TEREGCY), UERAK YRR £ 78 GR-3500 B i ik & 3 X M & 02 GF
HBER20CER), MENSHEGERENE 3K, RERTRENESEHERNBIL 0.30 /g, K&
(AC)RIW R AT K 403, B S FE Th AR Y 550°C FIRAL 5 h FWE . RRAPIE(AFCV) = 6CVI(1 - AC),
2 ZBR5TiE
2.1 BEHEYHIKSSBNOTR

KoREHEYETYTEEAYHER, HERTRBEAREYNT RETEEBRERKSRANES, B
1ARILETEREEEREEYHT N EHRIIBRIZEN . NB LT, RARHEYHHO KT SEMN
HEMEIKIK AB R T £ T FX R K (Rhus chinensis) UM EABRHEYIKK N EEN EEX 5
BRE # ( Viburnum macrocephalum) | KHHET. T35 EXBEHEWIKKNE (Peridium aquilinum) . = H
( Dicranopteris pedata) =Rkt 522 (A IEMOE (UK L (Liriope spicata) ; W] EHEMIKIK WL EL BHE 5
B BAME BESRRKHARSSBABIEKKATARRE(7.49% +2.59%) HERE(7.20% +3.22%) .2
KIE(6.68% + 1.02%)*“‘5]%(6.28% +1.31%) ,fBJ0 57 # A I S 508 5 (Independent samples nonparametric test)
HRER, ARBREKSERER AN EE (Chi-Square =0.794, p =0.851, Kruskal-Wallis test) o

HYHRA KRG EBRORRZZERRE N, EPHYE S RGN ERABRIEE, AWXER, AR
HOMEHHRSSBHNEAXTHAEMR BRASENERAZSHYEARNNTESRE X, K%K
HMEENKS SRR (12.19% +0.96%) , b2 IS 3t 21 EKTLHEYOF R B ERTLXEWEE
BEMNKSER(10.02% ~23.02%) AR S X HYT AT EN S BREA X B 206 FH
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AWAET MOFFEREEAMIRN TR § 8 sl
LD — B LB A RAN, HEA  § 4 H ﬂ H HHW §
SUMEHAEREREYT ARS S ROTRE & ) ﬂ ﬂﬂ
AR S HEWKS & ROELEEEFERH K |[ABCPEFCHIIKLMNOP QR
WIS X 4 FUACRF 4 Fh AR AT A 20 R 5 Teoslayer | Shrublayer | Herbacsous | Limma
HRNOFFLER S HHEY KK S BREA R #H Species

B ARAMKEYIRK D & BIER 8 E E#E Bl b TEREEERMHOTYRS SRR
HERTVESHEYEAMBERFE ERKRKET N REAE Fg.1 The comparsion of average ash content of main plants in Bei Mountain’
R EH %, — AN BESREWERERY, &

RO OBURG KA & RAA B LI R K i 2;:’“";‘: f:;;zm"ffﬁﬁc=Fmiﬁ;;’;““L‘
RRMTWE, UGN AR T iy T RO R dz;uidii;G: %?Epﬁ R. :mdt'iﬂora; H: 84T S.,sim;ca; I: %ﬂ@zﬁ
KBV BRIERMBEARFRERIE DT TURE | o cohatums J: %5 % C. froomals K: =B D 2% A
SME M B IK & BAR T 40 o F g Bt S ageratoides; L: IWH % L. spicata; M: EITEI# P. villosa; N: 5

A E RIS R, KA IK S BFFTEW D. pedata; O: B P. oquilinum; P: 5% P. lobata; Q: KKK S.
BHARFE, EEEHESTRE S ILT R R siboldis R: BRE F. sarmentosa; T the same below
HEYH K EEN2.6% ~5.2% 5T IRIZHEY TR S SERN 1.5% ~ 3.8% , 4 AR P10 K
SEBN1.9% ~3.8% , KEEX HRBEREE 7 HORBEYH B KRS SEIET.11% ~9.80% 2 7, 4%
A& R ERERMETLEYH KL SBTES.05% ~28.14% 20, £t FHBREHEYH WKLY SE
T 4.49% ~12.19% , F¥IH 7.33% +2.15% , 5 LR MM, L FHEREEYH ORI SERBTEY
WEXEFEHR, KEFETRBEAMEDHKSSE,

2.2 BESBERARMEEYERKSHENHLE

TEREESERSERENES P ARERANKS BEELBARMXEYREEN, FE XX
SR URBEAEHOEN TYRER . B2 FHEBESEREEYH TSR RKIMER
REMMT. NE2A R, FAEEYHHERKIAEORHIREKKAER LS KRR EETF . EFE;
BARHEYERNESEER . £EN SREL FER . ANPET;EAREYKRKRIZ /M T2 AR
B EE R ALEL REHEYRKRAEREL BDHREFE, HPEKARMEE T 20.00 ki/ig WHEYE 6
ORI AEER EREL BN BRE FX LM KT 18.00 ki/g WHEYER . KM BT ILELR
MEFE 45,

ERRER, FENHEYHRIEZ RS BRENTAEERR AERAAE, A—BRHN,BREAXZH, e
ERKHLUEBEMO LKA MENRE MFARN € wl
HX EAEHEERNEEN RIBNEREINE 20
BRESF, MM THENEYN S, X&HH T T3 R

15
10
R HSEY I LK E— R, UEMR o H H HH >‘Hﬂﬂﬂﬂ

. o G ABCDE|FGHI JJKLMNO|P QR
EH HYERBESTERNESY R BN . EA AR wre | sxe | e

K4r& & Ash content (%

BRBKLEY, ZEWPRERAFN, B (EERY Tree layer | Shrub layer Heg‘;;ce?“s %;;gg
BERTBR ) B B B 5 (39.54 k)/g) , B R IK 2~ (23.64 kJ/ Y7k Species
g) KU EY(FERINEEHE) MRERMK(17.15 B2 Jbl-E TS EEEYH TR AE R

U/g),ﬁ%%ﬁﬁ%ﬂﬁg&%_{:ﬁ 3 &ﬁg%m% Fig.2  The comparsion of average caloric value of main plants in Bei
W, A TIRBLSEANSBEEME, FEEY M g Mo
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— AR AR ELFTHEFE B, WARE BREEEU R ARAEEE NS, XL
HEHNSFBEGHEYYTRNEN EERSRR/ESSVKERRE E—-EBELENTHMESE, nERK
HYEREMHERKSBMARIE(21.53+0.50) k/g, /W TRIEZRB K HEF FEXSETHEY . BH
ARAFHAHBFEBRATHHEOARNSERE ™ . X—HAREUENTRHHEFTIER, Golley' &
REMMARBEEZEANSTEBHREML T EAERAERE  AEHMABEENRBRATERENEEKSHA
PIMPIENE —EMER  MENHRLERM A TEREHTRE",

2.3 BMEARBHZKSBRESNEEL

DEMRER Y RERMSIRRERFNEBERATAEA Y EBELKY, F1 UL FER
BEERNEEYHNTERE KRS SE ZKMRENSZSHEAEREEERE ., MR IR, EFHERE
WHEYHERSMEEETEANEEFNERENTR. TAREY P, WA B & FEEKAH K £ K
SREERAEE R F—HREHNBEKE(p<0.05), HPHERANEZ KA MERE—HFASHLERUEAT
BEKY, LFRE—H . E—HEREE, MHFNNNE—BGED B EKE; EAE B KM 8B T 05 5K
ARZEFRHEKIBENLERBE  HERE—F B HKEFEE SENE K E—HKLEREE, ME
EXRMNE—HEREE ELABREYDT, K0 D2 BHEBEMEENEZRIBEE—E F—HKLEREE,
MUELMBEAFRSHHEREEEZR;AEEYT B8 £RXEZLERRENERINMELENEE , TE
KMHBEHL7AFAS5 11 AUNE KRS REMEX 231 /g, BHRENE-RRNELREEE, AFITUE
AN TFHEHEYMN S, ¥ SEY S Ko PEN L EE—BED.

MNEBRERE, ZHHYH N ERSREEESFEFERE K, EESRETEA TR, MkEX
ARE -IMEEHKE, SEUEMNBIREREMYN., AX¥EEBUFRSYHERR, B AR ES Fryk
ZHRBBERALESZ RETERES, ME S 2B REAE A REASEPD B RIS/ 0 F B #
HEFERE . AZBME. WA RENIFHEAEXTESEY Y ELSR R FERF B0 R NE X,
HYEANFIYHEARARSSBEYORERE ., FHEYKELARKB(ESZIOE), HAe KR,
AR AR BAEEMERE ;A EFREYEE KPR IES, MEE K MBEMIFELE LTS, MYt
FHEESSEES HAENBKAL YR LN, AESBEREANES RS, B TREZWERE, M
WHERKBRER D, BEMHEAESIERNRIER, MY BRANY BN ENGE S, EmAERE
RE
2.4 BERREIXRRKSIERHE

RER 1 BETEGSHNEEVPHERSB/ETH ARED B EHNAESBEE S, LR UEL
JE 8 (20.33 £2.29) kJ/g, KRR A TTARE (19.92 + 1.05) kl/g. [BZ(19.71 +3.26) kj/g MEAJZ (18.14 +
0.74) /g, ESHHBHERBER , FARMELRZE L KR 2 K B E (Wilcoxon = 17.000, p = 0.028, Mann-
Whitney test) , T H A2 KA ZF R IXB BEKTF. —BIAH BEARABERH FERSBERRNFAR >
EARS>EXR A5IRFE5HERYITZHAERERNDN B, FABRHALFHRELR, ABRKHER
BHEMSE R ML, AR THY WA ERAREMECHE, BT ELER; MEA R A& TRk s,
AT RISERE D WA AR . ARIE T8 %0 ROIRE , 54 39 1L &k bk 61 8 o B 2 R AT 28 R 488 ML I K O R R
AFHBEHENEESAN LB T HBERBERAE MERERRREN LD FTHREREY, KB ES
B & UG98 U R 2R A6 B9 5 40 Whittaker %0 @3558 , 26 P AE I BRI T BETE & 2 I A 7 1 9 K /MR IR B 77 K
B>HAR>EEXZ, XEMMKPERH R, FERME F R B ; Adamandiadou 255> B BF 53 1, B 57 M A B 34
HEXTERMHRME,

FHREUERHRLERENER ARZAET L FEREEARNERSRERETRAR,BF
EERHARBHBEKRTY. WEAINEIN XS5 L FERBEOEBRENIAERE —SHWEER, BT
ENLERE AOREE, AN RGRGHR, M ZREL ST ANMER, KASEHT A
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R B, SBLCFEBEATABRABR A, VEABHYBERREFHARSE. RBRMERAHHE
—ERE LB TEABHEYHMEKTY FUEABRNEKAREREEZERE THRABEERRE

F1 LtWETFERNEIZEEOHRERNRSSE"

Table 1 The caloric value and ash content of main plants in Bei Mountain

BK BE Bk F 7 Season BK mE fh F Season

Layer Species Index BE LS ®E Layer Species Index E Ex ®E
Spring Summer Autumn Spring Summer Autumn

AR #FX Gev 19.67a 19.77a 19.52a EEX Gev 21.58ab  21.24a 21.79b
Tree C. glauca AC 7.37a 8.60b 7.63a C. fraternal AC 8.33a 8.76b 8.54ab
layer AFCV  21.24ab  21.63a 21.13b AFCV  23.54ab  23.28a 23.82b
tFi Gev 17.31ab  16.67a 17.43b = e Gev 18.29a 17.18b 17.11b

o BEERE ;

H. miconioides  AC 7.77a 8.32a 8.09a Herb layer A. agcratoides AC 6.80ab 7.27a 6.58b

AFCV  18.77b 18.18b 18.96a AFCV  19.62a 18.53b 18.32b

MIEE Gev 18.88a 19.85b 19.67b iFEL Gev 15.94a 16.20a 16.32a

L. glauca AC 4.83a 4.69a 5.33b L. spicata AC 5.03a 5.45b 5.16ab

AFCV  19.84a 20.83b 20.78b AFCV  16.78a 17.13ab  17.21b

HET Gev 17.53a 16.85b 16.76b BN % Gev 18.34a 16.90b 17.33¢

G. puberum AC 10.78a 11.39a 11.86a P. villosa AC 6.32a 7.54b 5.85¢

AFCV  19.65a 19.02b 19.02b AFCV  19.58a 18.28b 18.41b

AR Gev 18.54a 18.76a 19.33b =X Gev 16.67a 16.87ab  17.09b

R. chinensis AC 4.48a 5.82b 5.43ab D. pedata AC 7.16a 7.95b 7.53ab

AFCV  19.41a 19.92b 20.44c¢ AFCV  17.96a 18.33b 18.48b

EARE AT Gev 16.11a 16.78b 17.43¢ ® Gev 16.34a 16.56a 16.44a
Shrub layer L. davidii AC 5.09a 4.96ab 4.18b P . aquilinum AC 7.63a 7.72ab 8.01b
AFCV  16.97a 17.66b 18.19c¢ AFCV  17.69a 17.95a 17.87a

Lg% Gev 18.50a 17.36b 18.77a |62 BE Gev 15.37a 16.5% 14.39¢

R. multiflora AC 4.26a 4.66a 4.54a Liana layer P. lobata AC 4.68a 5.32ab 5.43b

AFCV  19.32a 18.21b 19.65a AFCV  16.12a 17.52b 15.21c

LES cev 18.93ab  18.57a 19.22b EREH Gev 20.46a 20.74a 21.83b

S. sinica AC 11.14a 12.41b 13.02b S. sieboldii AC 7.32a 7.86b 7.95b

AFCV  21.30a 21.19a 22.10b AFCV  22.08a 22.51b 23.72¢

FR IR Gev 19.35a 18.05b 18.50¢ 7333 Gev 18.84a 18.52a 19.27b

V. macrocephalum AC 6.32a 5.88a 5.93a F. sarmentosa AC 6.19a 5.88a 5.93a

AFCV  20.65a 19.18b 19.67c AFCV  20.08a 19.68b 20.48¢

*» BABFHARARTRABHEDRFETERESRKS TRER BE (p <0.05) Values followed by a different letter in rows mean significantly
different between seasons at 0.05 levels
2.5 EBEFEHEYHRERER

AR BACRIERMESKNERTRERAREN/DNMIEMRR B TANENEHRER, L FHERE
ZET —EBRERFEEHE, FANERFESETHNEL, N TEREER WX HEYHE KW,
FH ARSI MG 3T £ TR LS B & T TR E MM E, LS5 HK A 84 B8O 3T A
(€2),

MERSPERLLEE, L FE LSEBEEMSIMERTHEZ KA MESEES , KB ZRZ , AAWE
KAPEBRK ERTHRUMNMAEENES  ARNERKIEHABL RN MK, BUs BB
(Independent samples t test )HIZRER , L FAMISISHRNME K I MEEREE (p <0.05), MAKZ S5 KRN
MERAHE(p>0.05), ILARMERARARRG FERIRBERYEE BERTEAREBEG TERY
ARE, SHEYTH TERMEN BB SEZRSBRENTRBEED, BELE,3 #/AIR AR FE LA
SMEBHMESERS, UIAARAGN AN SHEYRERKIMEFETHENER, KOSEHEL

HBE—HMAR, CTEMUSIREURANKLY S BER MEK THR AABEKK KL S BRI, A
ERYAEE
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F2 FREREGTINAPHNAENRYI SRR
Table 2 Comparing of the caloric value and ash content of three plant species in different habitat

HY K 55 4 3 Habitat
Plant species Index PP Inside P71 % Edge HAF Outside
L FIE H. miconioides T H #M{H Gross caloric value (kJ/g) 17.13a 17.46ab 17.81b
K4y &’ Ash content (%) 8.06a 7.5% 7.4a
EIKFMAE Ash free caloric value (kJ/g) 18.63a 18.89ab 19.24b
WK L. glauca T E M AE Gross caloric value (kl/g) 19.47a 19.86ab 20.13b
K5y & B Ash content (%) 4.95a 4.79 4.84a
E K5y #AH Ash free caloric value (kJ/g) 20.48a 20.86b 21.20c
HET G. puberum FEMA{E Gross caloric value (kJ/g) 17.05a 16.85a 17.14a
JK5r &8 Ash content (%) 11.34a 13.04a 13.18a
FE K5 MAE Ash free caloric value (kJ/g) 19.45a 19.38a 19.74a

» » FEGFEARZRAFAMEYAREERERKY SEEREFE (p <0.05) Values followed by a different letter in rows mean significantly
different between habitats at 0.05 levels

KEMFRRY, RAEMBIRE RO EREAF B UEREEYRANERRSEETHNEL, B
ENA RS EESHREHE R BE BEM RS KBS RERET L, WX B &SP iEY
RAEKMEESETERS, SN HEYNERRE IBENAREBEAG T L FHELGER
FHMBRER, EER BT SBNBEEREMH (KT 800 w mol-m s )ME T L FIHEMEEIER, BK
THAK#R™ , A, AR TESHAZGTASHYHAREHAER EERSYREN AR S HM
BRCT X AR I — B E L EN T ORES R, TR, L FEREEER NG,k
R BEAS. . IEITKERREFREFHBEAENH THYWERK MESE - EBE L¥E T
FH#ES R, B, BN THRAEYH S, FFESRTHEYH A RESEAEA RO AERR, S450ULE
GrAT, AR BETIA N A A S T A0 Y SRS i AE A B R R BRI G RES B BET RN E
BRHE. T ANEK . 2F CERBSRE, FARSRMEEHFARN A BUEREFEEARKT X, HEH
BIA RAES R B YR R B K E MBS SEWBBIRER Z W, 0458 —-ERNER,

3 &g

AREYHTHKSSRRABRER K2 FENERSAASEANTREBERARX. AREKE
FRHEY KLY ERBEARN HEAZFHEYK I SRNETELBEARRER MEAHE, BAME,
HESRRMH R KA SEAGBREKKRATAR EAR EAEZMERE BEARBRKEAERFAEE.

WY E XK RENERERER, A-HERRA, FREUHE - RAARBNERKSHE. A
HEBHMBRE, HESEZHEYT R ERKSPEHREREKAEAR AR ABERERR, PR AR
MEFREZERNERZHNTEEKE, FRREUELEEHARZAET HEEARHEIKANESES
FHRAR, AN BEABRENIAFZAURANTRBER S ER B ERRE REARMEREN X
BERE. HY XK REBEYTEANBEEMBEERTS, SEEYESHMESEERERBE KT, E
FRESEF TR, IKEGER -1 BEKFE.

MAEEREAET CFE SR B/ THYTREK LR BR B7R, H3 F A A bk, shoME skt 5
TERMEMEKSPREABTE . T8, 5 Wi BB & SR8 B F RO BORs , a0k FE SRR | 1 390 & /K B P& 1K
FNEME T HEMHIERER, WSR2 E R E RS WK B A AR, IR G R AR S R AR
HEBARME, FARERFFEYKI SREACERATA, AEANERHE . BTN BLEH
MR EEANWOER A RER A RERR KPS SHERA LS E—FRNENR,
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