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H OE. HERBLDRNRESASRE HEAFR BESMEFERHEAMAEELREH#TTHR.
gRER.(DHXARIRMNEBERMBEMEERKA,N 19.02~20, 30 k]/g(EFH 19. 34 ki/g) ; B AKBH YR
HIEFFRAE, 0 16.55~18.78 k] /g(RFH17.82 k]/g) : EAZHYMRER FEAKE, K 13.07~16. 16 kJ/
g(BFH15.03k/g). (OBERBEESAFRMHEAMHE M BEAS 4R EHABERFHARTMR. £ 1990,
1995 F1 2000 £ 45K 167 141. 4,270 295.9 #1321 294. 3 kI/m? , HfFARE 5 93.4%.79. 8% F1 86. 7% , K
TRE3.5%.10.6%M7. 2%, b RAFAEYER L 3.2%0.9.5% /M 6.1%. (DFETE 1990~1995 £
1995~2000 SE B A BB BB A BN FIH 1 7083. 2 kJ/m? # 21 571. 8 kKJ/m?, HFFAE & 96. 6% #
95. 5%, M TEM & 3.4%0M5. 0%, ARRBAFRED HEASGHKEE(WEREFEDE & 72.7%H
5S7.60, MERBRETFARAANER S 27.3%M 42. 4%, (4) BEFE KBB4 L3 R 7 1990~ 1995 4E #1 1995
~2001 SE4- 512K 0. 759 % #1 0. 958% ,10 £ F 124 0. 873 %,
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Dynamics of energy distribution and its
production of a Pinus massoniana community
in Dinghushan Biosphere Reserve

FANG Yun-ting!”® MO Jiang-ming!* , LI De-jun!, CAO Yu-song?
( 1. Dinghushan Forest Ecosystem Research Station, South China Garden of Botany, the Chinese Academy of Sciences
Zhaoqing 526070, China; 2. South China Garden of Botany, the Chinese Academy of Sciences, Guangzhou
510650, China; 3. The Graduate School of Chinese Academy of Sciences, Beijing 100039, China )

Abstract: Dynamics of energy distribution and its production of a Pinus massoniana community in Dinghushan
Biosphere Reserve were studied over a ten year period from 1990 to 2000. Gross caloric value was estimated to
be 19. 34 kJ/g for tree(range 19. 02~20. 30 kJ/g),17.82 kJ/g for shrub(16. 55~18. 78 kJ/g) ,and 15, 03 for
herb (range 13.07~16. 16 k]/g). The standing crop of energy was 167 141. 4 kJ/m2(1990),270 295. 9 kJ/m?
(1995> and 321 294. 3 kJ/m2(2000), with tree accounting for 93. 4% ,79. 8% and 86. 7% ,respectively. Net
energy production was 17 083. 2 kJ/m?. a for the period from 1990~1995 and 21 571. 8 k]/m?. a for the period
from 1995~2000,0f which 96. 6% and 95. 5% was contributed by tree, the rest by understory plant, Of total
net energy production, 72, 7% (during1990 ~1995)and 57. 6% (during 1995 ~ 2000) was accumulated as bio-
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mass energy,and 27. 3% (during 1990~1995)and 42. 4% (during 1995~ 2000) was returned to soil by litter-
fall. Relative to the photosynthetic active radiation on the stand, the energy conversing efficiency of P. masso-
niana community was 0, 759 % for the period of 1990~1995, 0. 958Y% for the period of 1995~2000, with a to-

tal mean of 0. 873% for the period of 1990~2000. The current management for pine forest in Dinghushan Bio-

sphere Reserve was also discussed based on the results of this study.

Key words: gross caloric value; standing crop of energy; energy production; Pinus massoniana ; Dinghushan

JUAME R AR, 3R B R O b X, BRARBRAR A B
W FEARESTREUGRE EHFARA LN
el Kk EWME.AEFART. S EJLH5F,. BAFM
ol WITHKE R L, B KAEET EXFE
HHMBERKEKEESEEE . 5 EW (Pinus massoniana)
AT 2 AW, Bot. skt -8 (7 pH4. 5~
6.5 &M TFTAKRME, BRIKEBH LM EER
ORI RERTER TR IHR HE
BEMHT R AHRRESREAR P SERKE
FEHAL (Mo %,1995; Brown %,1995; AR ¥
4,1997),

ERNSEMHRERERNRPHOEREMM, R
LEECHDENREY R £ REFIEF
#5T T KEHE (Mo %,1995; Brown %,1995; B
B, 1996 R RZ%,1997; T RAM EME,2001;
WA ,2002), EHFZEYBRMA=IHENE
BE NHEERAAR EREEBEHTHR,
MEEREIABE AR ESE FRTORREFE
RITHREARAE (bR 25 B3 %5, 1996 ; MR8 %5 . 1999) , R T
ARAXDEMHAERSEBRDERETRERE
PR GEIF,2001) . BAEWEF (1999) W&
SHL 3T HEREFBEIERHR P FTEHYH
REEBETHIRMAHFERESINEELEREA
FRARERARE. A—FHE.SELMKSOFE
BRILEEMNRERB®RAR, ARWESERE. AT
PR LA, B AFARAEEILKRRD
En . BEEXRBIRNFHHTR. ERAFLHHE
KRR TREYMAZEYENERITE. —BAN
WRATEHYMAEY BRI EMA
AR R BRI R NS EHIKE &
FTEMERZ—. Mo %(1995)# Brown Z(1995)
BHET ANDKBKRT ZEDFMRAE DT D EMK
ESARYEEFMFESFEA N, IR EEL
R D B IMAH FXER WD TEHEYMBEEY
FARBELHEROFMTRERAF TFRLULSE
EHRESREREOMS . FXEKBEMTITH

HAH ARG R L D R AR TE 1990~2000 £ .
RE B X CHR R B LA 7= , A BE B B9 A B R SR 3R WOak
AHBRBART ZEYMAZYHR T,V RE
B KERN SEMHREEMEBEMBEKE.

1 AR

A BTG B L A Y AR AT . R
FIREFH.112°33 E,23°10" N, FPRSER
FHRBMERNE  FLHEREN 1 927 mm, K ¥
75% 43AETE 3~8 AAL. M 12 A~WEFE 2 AN A6
Y. EXHHEXEEN 0. FEXHBE R 21.4
T, E&AAA O)RMEBEHRA T AW EHBRESNN
12.6 CH0 28.0 C(HEBIN%E,1982),

DENHKTFIRFEBMLTRIFEREAZENE,
FEART 1930~1950 SF R B, 7 1990 F£5EN &
BLRP K EM KA Z —, BN £ (1990
FFD . ZP YR RK/F WHKRT ZHEY A
HUENFENER. DENABESARER, B
K. FTREHRERHRE Nd SEMRAR, BELR
BHEHY AT, Uk &8 (Rhodomyrtus tomentosa ) .
i} ¥y (Baechea frutescens ) SR EF , EEEHY
WE/L, B T=H (Dicranoperis dichotome) |, I & %
(Dianella ensi folia ) FiXUE gk (Schizoloma ensi fo-
lium)F, BEE XV E, L RAFOEM %, pH
H7E4.5~5. 0 ZM., LtERE -HEKE (Mo %,
1995;Brown % ,1995; Fi= & % ,2002),

2 MBFT %

2.1 BERASAE

2000 4 5 HENHNOE S FHREHYERE.
Hp AR OB ARE,FARE 110~15 m 5
AZEN5~10 m)GEH /MR, T B Lt A

CTRIAEER. SR EFHEEERSAFE

Fi.ors EARHLF 8R4 A BEM IR 50 AN, iR
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BORE B FRE, 2 105 'CHAH 10 min, R/F 80 C
RTZEEE,2BBEIERBKR(FTEES,2002),
P E I % M Parr AR 4R Parr 1261 R EHNE
TN AN EREEANIRSEANAEEHN
GR-3500 R X MR BASLBER.E
ST, EARMEUE KON TERERS, BT
BEANE 2 K. FRERBELRET 150 J/g, BF
WA NBRESRE. RPFRGEL 105 CHERE
. WS BEREDMBREEYREG A
18.02 kJ/g.17.96 kJ/g) 5| A{EMZ(1999) X & .
2.2 GHIRHE

1990 AEAERFETRE #HIIR B 20 A 10 mX 10 m
BN, AEETHDEMBRENNR. SEMHE
AF i 45 # AR 3% BT 13 4R Y 3R B %€ (Brown 4§,1995),
OEMKY . T HAMEAYERERNALARTE,

REYERSLEN 17.I%ITE(ELEBSE,
1989), 1995 &£/ 2000 FH LR FHEERERE |
W, R MLFE 1. 1990 4E.1995 4 2000 EAE B
FEERE LN mX1m/EF, 2BRATHE
VA RAFAEY UNEEAR EEXEMNBER
AEYERE. HPATEHAYH TR S 8B
B 0.57 B (FEES,2002), 1990~2000 4 Jq],
HRABKAEYWRE F X HRR, 1990~1993
EREMHEFIN0.5mX0.5mAEYDREN
(BEITHAI%,2001),1994 FEERBA D HIK—F
RIBEES IR FEOLAE 10 ™ 1 mX 1 m WS M GE
R %,2000), BEENE.HFEARKERE
Y. MEFRTEHEYEAZYE. N TF 1993 4 11
A I0AAXEYRES(N mx1 m)BEHLEBZE 10
MHETER, SARE—K., 1990~1993 F£H# T ZH

R1 RAHLDRRBEFTARGHN—EBH

Table 1 Indices of the structure of tree of P. massoniana community in DHS

E i Age(a) 42 Diameter at breast(cm) # & Height(m) FAwE De;nsny
£ 4 (Stem/hm?)
Years @@ P AR i FHME AR i FRHE MR FHE

Range Mean SE Range Mean SE Range Mean SE Mean
1990 12~66 30 1.33 5.2~30.5 13.8 0.63 3.2~11.2 6.8 0.2 440
1995 17~75 35 1.32 7.2~34.7 16. 2 0.63 4,0~11.0 7.26 0.15 430
2000 15~74 39 1.44 6.4~34.6 17.9 0. 66 5.0~17.5 8.6 0. 25 430

EYR D, WA R (RILIA4%,2002),
2IBEERUGER

REENFERM—ENENHEERRRZNE6
B, ASRETAFNEHY G RRBEH FHIE
HYEFER RN SRR (MARE%,1999)., KRR
AAFERAEEAYEMLERAFREDFRELS R
BEASNTEREMEXN N EDBRRAFREX
HHE.
2.4 BEGRERSES

BEYEBE R ¥ £ 7 B (net energy production) &
HE I FANRNEREBEEISERFEEN
AE B FERB¥ % 200 48 R 0 IR B B Sh s R I R A
BERZEMMANGER. HitH FEREURERA
ST FRE B AANAS T BEIEHEE
ZHTR R IHEE,1996), AR B KRS
AFREERERAE KA TEHAYEFEMAE
YERER,
2.5 R KPREEHL R

BEVE A9 K PH BE #% 1L %% % (energy conversing ef-

ficiency, ECE) R HE B FH B EHE (NEP)
44 AR Hb K FH3E 91 BE (solar radiation energy, SRE)
M4 W, B ECEY% =NEP/SREX 100, thF#3E
AR KMENERTLIREYESERAMA,
ME— M KM% S F %48 5 6 (photosynthetic
active radiation, PhRAR) R EH K E TN LG &
it BEIE A K PHBE R 1L 3 K, Bf ECEY = NEP/
PhARX 100, XE A BT RER K B ST REH
BB AR 0.47, 80 PhAR=SRE X0. 47 (# 2§ B
%,1996; /KM% ,1999) . BBILRI X i A PSS
SHESER 4 791 480 kI/m> (AR 4H%£,2002), 3%
UEAXMARR DR ABE RS SEE &t
HRFE KBRS LBUE.

3 HEREHM

3.1 g
EODRMEEY SEMEH/ER/EHERL,
7£ 19.02~20. 30 kJ/g 8], & 288 B $EH (k] /g) F 1y
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4903 .19. 22(F). 18, 55 (#),19. 72(F) . 19. 59
(b)Y F0 19, 62CKE), BFEH R 19. 34 kl/g. BHRE
A-EER ARBEHNRMEEERR, RAN: K
>F>SH>SE>SBGAER DBEESR>E>H>
FHFAERD . AABEELE BT FAEI
EBREHETRAERIGE ).
MAELEHAY AT HE N 16.55~18.78 kJ/
g, B ¥k 17. 82 kI/g, A LA LA B & (18. 78

kl/g), I EBE MK (16. 55 kJ/g) , HHEFIHFA
EORM(EFRARN 85.6%~97.1%)., @—%
MO OARSEHE, EER ERA NN A7.59 kI/g)>
(17,41 kJ/g) >4 (16. 76 kl/g). M—%E,
ARYHUBEERR . HIETHERRHL P
$6.8%.8. 1% F 3.5%), HFRUNTE S MEF
HAREHETUZ SRS MM R L
BhEBBEEMAE EBHRRKGE 3.

F2 MMLDERERERE (B0 :k]/2

Table 2 Gross caloric value of various organs from species of P. massoniana in Dinghushan

B ltems F Stem ## Root Fz Bark it Leaf # Branch 14 Mean
RARREI Q0~15m) 19.02 20.01 19. 88 19.76 20. 30 19.79
FAEBENG~10m) 19,42 17.10 19. 56 19.42 18.93 18. 89
SEH Mean 19,22 18. 55 19.72 19. 59 15. 62 19. 34

%3 EABHWMBEAME (BEA:K]/®
Table 3 Gross caloric value of different
plant organs in shrub layer

4 B BT oy
. Branch+
Species Roots l.eaves Mean
Stemwoods

e M #% Ficus variolosa 16.84 18,88 16.18 17.30
i ¥ Baecra frutescens 16,50 — 17.56 17.03
WBAT % Cleridendron 17.48 19.53 17.48 18. 16

fortunatum
WA Psychotria rubra 19.84 18.88 17.62 18.78
=X % Erldia rubra 17.83 18.99 17.96 18. 26
1 F Litsea cubeba 17.62 19.77 18.42 18. 60
4% IR Rhodomyrtus 17.54 20.01 17.30 18.28

tomentosa

T8 EM Ficus hirta 16.07 15.85 17.72 16. 55

¥4t F} Melastoma 15.86 16.94 17.40 16. 73
candidum
E M4 I Mussaenda 18.53 18.77 18. 23 18.51
pubesces
¥ ¥4 Mean 17.41 16.76 17.59 17. 82
(0. 38y (0.45) (0.19) (0. 26)

g .EEARNEER  SE in parentheses

BHABEHY MM 13.07~16. 16 kJ/g A,
¥ 15.03 kI/g, Hed i E&4 K 14.91~18.19
k]/g(F#17. 21 kI/g) eI FREARE MR HF
R4y E B K, (X 10. 77 ~ 14, 35 k] /g (SF- 15
12.84 k]/g), BHb LB 43 19 61. 0% ~81. 9% (3F- 1
74.6%) . AREFFEREERGRPCGEE ST
REBDH N 6.5% 11, 7%) , b FE4 LA
FEZREAMNERRRK M THIUEEREESOHL
EEXEYRMKGE D,

BHRE GEOLBESASMEAAREN S

. REZEE, HAEPFHETERAERAR . FFA
BRI~ m)>FHFAEL G~10 m)>HERE>
HER. FAASBEE.EFARAEETHTRT
(R2),EEAR-BRIAIT S T>RGE 3);
HEEAZ M ESRS> T R 4.

x4 EXBRTEBHEYRE (BA.kl/®
Table 4 Gross caloric value of different

plant in herb layer

4 WL BT B

. Above- Under- 5
Species Mean
ground:  ground
5 £ 8, Blechnum orientale 17. 36 13,03 15.20
WB B, Schizoloma ensi folium 14. 91 11.23 13.07
SRE Adiantum capillus 17.62 13.54 15.58
2 H Dicranoperis dichotome 17.53 14.35 15.94
1 E 2 Dianella ensi folia 18. 19 14.13 16.16
HE ¥4 484 Other plants 17. 65 10.77 14.21
¥ {H Mean 17. 21 12.84 15.03
€0.47) (0.62) (0.48)

H: JHEHNRIFEM®IR  SE in parentheses

3.2 ERBEFR

DREMBEEFARTE 1990,1995 F1 2000 4E A9 BE
BRSSPSR 156 029,9.215 813. 1,278 548. 7 ki/
m’, HEERE . FAZEREBEAFEAHLEBREN
SEBRBTEM KPR T ERAHLH, &
45.3%~52. 6 %0, SRAEH T B K —#, N &
59.8% ~68. 0%. FFEYEL BB /AN, U s 2.0% ~
2.3%. ATHYEMMXAFEREYEEERSF
BAZEAR KR THYE 1990.1995 #1 2000 £E43 8
5774, 4,28 742, 6.23158, 3 k]/m?, #s R T A
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V&2 1990 4F 1995 4EF1 2000 4E4r K 5 337. 1,
25 740.2.19 587.3 kJ/m*) (& 5).
BRODEWHEGER AT R AT E AR
mEFAER G HHH TR, & 1990,1995
1 2000 443 80K 167 141. 4,270 295. 9,321 294. 3

KJ/mt, P RARR S 93.4%.79. 8% F1 86. 724, #k
FTREE35%.10.6% M 7. 2%, MEXRAFREYD
BE53.2%.9.5% M 6.1%(F 5. TR EHAE
M. EBAFREAESHSNSEBREEAR, AT
BHMEREREYEE 1995 FE5HEHABH TR

£5 AMLORAHERRAER

Table 5 Standing crop of energy of a P. massoniana community in Dinghushan

w4 #MEKkI/g) 4 Y1 & Biomass(t/hm?) fEB I ¢ B Standing crop of energy (kJ/m2)
Gross

Components " alue 1990 1995 2000 1990 1995 2000

frKE Trees

M Leaves 19. 59 2.002.3) 2.7(1.9) 3.502.1) 3 878.8(2.3) 5 348.1(2.0) 6 856,5(2.1)

F Woods 19.22 45.7(52.1) 63.7(44.2) 82.7(48.7) 8 784.6(52.6) 122 469. 8(45.3) 158 930. 2(49.5)

i Branches 19. 62 13.1(15.0) 18.6(13. 0 24.9(14.7) 25 741. 4(15. 4) 36 787.5(13.6) 48 951.9(15.2)

¥ Barks 19.72 6.5(7.5) B.0(5.6) 9.2(5.4) 12 956.0(7.8) 15 795.7(5.8) 18 103. 0(5. 8)

# Roots 18. 55 13.8(15.7) 19.1(13. 2) 24.6(14.5) 25 599. 0(15. 3) 35412.0(13.1) 45 707.2(14.2)

A3 Subtotal 81, 2(92.6) 112. 3(77.9)
HFHYE Understory plant

144.9(85. 3) 156 029,9(93.4) 215 813.1(79.8) 278 548.7(86.7)

RS 17.17 2.2(2.5) 11.1¢(7. 7 B.9(5.3) 3 828.9(2.3) 19 058.7(7.1) 15 356. 3(4.8)
Aboveground

BT e 15,12 1.3(1.5) 6.4(4.4) 5.2(3.0) 1 945, 5(1.2) 9 683.9(3. 6 7 801.9¢2. 4
Underground .

/pit Subtotal 3.5(4.0) 17.5(12.1) 14.1(8.3) 5 774.4(3.5) 28 742, 6(10.6) 23 158.3(7.2)

HERED 17.97 3.03. 4 14.3(9.9) 10.9(6. 4) 5337.1(3.2) 25 740. 2(9.5) 19 587.3(6.1)
Standing floor litters

it Total 87.7 144.1 170.0 167 141.4 270 295.9 321 294.3

B-EEEIEERESHAT G EBPE S ()  Percentage of subtotal to total in parentheses

EFEMR.
I3EERSRET

MR 6 ATLIE L, SR BETE 1990~1995 454
B EREAEN 17 083. 2 kJ/m?, HPFr A
EH 16 498 kJ/m?, F B BH 75.3 . KT EH
585.5 kI/m?, H BEM 24. 7%, FERELETE
POHERERKNER(AREEERE) SEE
BHREFREMNT2.TR . MBRARLECTFRAEHGE
2T 3N(FEURABYHNERAA LB FELS
B UEFESRENERED.

DREWMBEH 1995~2000 FHHgE BG4
F4EH 21 571. 8 k]/m?., 5 1990~1995 4E4 1, . Ff
REHMKFRFWIT 24. 2% 84. 1% . 8 B
HIBINT 26.3%. TAREER4ATBF. ATR%A
SEKHERYS 1990~1995 MEJLFBR AL (H
THRTREHAGEK), 588K 57. 6%, TiBKE
HEFRAMERN Y 42. 4% . 7T R, ARy atE
B ATEBMBLMEEIARR.

BHRE, D EWBE 1990~2000 £ HE L&
HAEFEERD 196519 kI/m! , R BB ASREK

MERS 63.2% . MBRANKECFRENER S
36.8%.

ABIHERERET P, TAZHTRE
£ ,1990~1995 £F ,1995~2000 4EF1 1990~2000 £
HAlE 43 Bl &5 96. 62%6.95. 0% 1 95. 8%, Tisk F B4
P 3.4%.5.0% M 4. 2%, HeAh, ABHS 5 S
BB RE . SERBENREBEFTIERR
FHAEYEAEF, 10 1990~2000 EF AR W EY B
LB EM 6L % . BEEAFTFEEEBE®
63.2%.,
3.3 KPReE#M =

B HE. LD EMBEERKHESLRER
7E 1990 ~1995 41 1995~2001 4E4> B K 0. 759 %
F10.958% ,10 4E(1990~2000 4E) 134 0. 873%

4 ik
REK % (1998) G5 4 4H i S8 1L &1 4R R 17

RAZERE SRR BRI D R = 5
HENEERER.KGRRWU=MBENLEEH
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RS BB RABR N 2. 33%. 1. 85% F1 D ERAMEEVE B9 K FHBERE AL BB K KR T i A Tk

0.79%. AT DEMMKBEE 1990~2000 £ KM (2.35~5.07%) CGREX%,1985) . & F/ RBA T

BERE LR N 0. 873%  EFERF S M AME KA/ 1920 EBE T/ RB LA RA THEF

THRETUEGN, BRE TREKSEHIRMA  #%(0.32~0.64%), 5HE & WA (Pinus taiwan-

WSR2 THRFEFEERAMAR  ensi) BEIE (0. 997 00 HHIE (ARIESF,1999) . A1, H

REBRARmS R, SHEMKKE, RAEHE  WUDIRAKEEKHERARRERZRR, X
6 BMLEDEREEERES

Table 6 Energy production of a P. massoniana community in Dinghushan

) Rt fe R R

44 Annual biomass pruduction(g/m2. a) Energy production(k]J/m?. a)
Components

1990~1995 1995~2000 1990~ 2000 1990~~1995 1995~ 2000 1990~ 2000
F£ ¥ Retention
TR Trees
M Leaves 15, 0(1. 3) 15,401, 4) 15, 2(1. 3) 293.9(1. 7 301.7(1. 1) 297.8(1.5)
F Woods 360.2(31.0) 379.4(34.7) 369.8(32.3) 6 923,0(40.5) 7 292.1(33.8) 7 107.6(36.2)
# Branches 112, 6(9.7) 124.0011.4) 118,.3(10.3) 2 209.2(12.9) 2 432.9(11. 3) 2 321.0(11.8)
B Barks 28.8(2.5) 23.42.D 26.1(2. 3) 567.9(3.3) 461.4(2. 1) 514.7(2.6)
1 Roots 105.8(9.1) 111.0€10.2) 108.4(9.5) 1962,6(11.5) 2 059.1(9.5) 2 010.8(10.2)
Fr A /hit Subtotal of tree 622.4(53.6) 653.2(59.8) 637.8(55.7) 11 956.6(70.0) 12 547,1(58.2) 12 251.9(62.3)
# T B Understory 279.8(24.1) -68.0¢-6.2) 105.9(9.2) 459.4(2.7 -111. 5¢-0. 5) 174.0€0.9)
£ 8 411 Subtotal of retention 902.2¢77.7) 585.2(53.6) 743.7(64.9) 12 416.0(72.7) 12 435.7(57.6) 12 425.8(63.2)
& ¥ 138 Return by litter
FFKE Trees 252.0021.7) 441.0€40.4) 365.0(31.9) 4 541.0(26.6) 7 946. 8(36. 8) 6 577, 3(33.5)
# T B Understory 7.0€0.6) 66.0(6.0) 36.0(3. 1) 126.1¢0.7) 1189, 3(5.5) 648.7(3. 3)
194 4 it Subtotal of return 259.0(22.3) 507.0046.4) 401.0(35.0) 4 667,2(27.3) 9136.1(42.4) 7 226.0(36.8)
£it Total 1161.2 10922 1144.7 17 083.2 21 571.8 19 651.9

T EERENEBEEEAS S ARG ESH (%)  Percentage of subtotal to total in parentheses

REESDRMMAE-THL 60~90 FRZBAFNT
HHETEHEYMBAEYBRRF>IMEIHRBRES
(2566 BFX.

BERGEMHAERERKAR T SARHEE
Kb, BEREZESBEMUEEMNRER AR,
AAEDFRE. ATHRPBIE LW AE S, Y
BITHHMACE LR ER,. B RIAKFAFH
KBER ATHEHNRKIAAKTEEDNAEY.
XHWEIATREYMAEYEDIEREETEY
Tl R BT AR 1 7 B o 2 2% 98 11 X A S i 8l
EHMEE, BEREE-BXEXAENBERER
AL (Mo %,1995; Brown %,1995), —fRiAH
WEKTEHYMAEY ES TSR DEMHA
APEANE MBI TES EAKENEERRA.
B 5 eI 7% BN B (E A + BB 3 40 W >, T B &
ERTESEMAK T HE, BL +REAEDHES
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