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The ecology of critically endangered Sinojakia sarcocarpa L. Q. Luo

LUO Li-Qun  (Department of Environment and Life Science, Leshan Teacher’s College, Leshan, Sichuan 614004, China). Acta Ecologica
Sinica,2005,25(3):575~580.

Abstract : Sinojackia sarcocarpa, a deciduous broad-leaved tree, was a new species of Styracaceae published by the author in
1992 and was in a critically endangered state. It was listed in The National List of Major Protected Wild Plant(Second). It was
an important species to study the phylogeny of Sinojackia and Styracaceae. The beautiful flowers and fruits of the species made
it valuable for ornamental. Although the fruit of S. sarcocarpa was similar to the fruit of S. zylocarpa, the fleshy fruit of the
former clearly distinguished the species with other species in this genus. In addition, the fruit of S. sarcocarpa was redder in
color and the lenticel was not obvious. The fruit was about six times heavier than that of S. xylocarpa. S. sarcocarpa grew on
the northeast slope of a foot hill at altitude of 360m in Leshan city (103°45'E, 29°34'N). The climate belonged to meso-
subtropical humid monsoon climate. The vegetation was an evergreen broad-leaved forest on low-mountain. There were 500
species belonging to 119 families of vascular plants within 0. 1km?. In quadrats of 1200m?(4 X 300m*), Castanopsis fargesii,
Cyclobalanopsis glauca and Machilus pingii were the most important species in the community. S. sarcocarpa was an associated
species in this community. Within a sample area about 350m? where S. sarcocarpa grew, the community could be distinguished
into arboreous layer, arbustumeous layer and herbaceous layer, and the arboreous layer could be further divided into 3 sub-
layer. Some trees reached 30m high. The soil of this site was deeper, more fertile and therefore more suitable for Machilus

pingii. Thus M. pingii was the dominant one in this sample area. There were a total of 14 individuals of S. sarcocarpa at
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present. Only two among them were adults being able to bear fruits while others were still young. Young individuals tolerated
moderate shading but grown up individuals needed more light. Although the population constituted a pyramid age structure,
the total number of individual was too few and was found only in an area of 200m?. And worst, the surrounding was a densely
populated area. Therefore, it was highly probable to extinct. This paper analyzed and discussed the viable seed ratio of fruits
in various conditions, the cause of critically endangered and other aspects of this species. Results showed that the viable seed
ratios was positively correlated to the viability of the tree or branch. The possible causes of the critically endangered were (a)
the destruction of environmental resulted in the disappearance of the evergreen broad-leaved forest where S. sarcocarpa grew
(b) the inherent factor that controlled S. sarcocarpa seeds to dormant for 1. 5a which increased the probability of seeds being
destroyed by disasters. The measures to protect this species were also discussed.

Key words :critically endangered; Sinojackia sarcocarpa; Styracaceae; community; population; viable seed ratio
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PSR FEEERY (Sinojackia sarcocarpa L. Q. Luo) RFREEMNTERE  REE T 20 4 0 FREXMNF Y, FERE
AHPERAR XELHBR RASH G TREFH. EHMAEBEH, HPFEN (S. xylocarpa) MK R FF 5 #
(S. dolichocarpa) ERBIMENBR RN —RBARPHFAHY GEFEKEFERSHBFIFHBYEL XK E
BHARTENRZR P RENOH, CUHAREHHRLSZBREAARRY ERRAERBHIZREFRNELH
HEABEEEX ARFENNE-—MEANENEARMS FERXFHE, K. —HAANEHAEER A BSFER
RAB/E BUFEN R RREHEBL , SAFHBRERERHR . HEFHEBOE X - THELEEENAANMAEXEREN
MEPER R, AR HEML FRAECRRES, AR I, UL F I FK L —4 2 200m? 35 E F, RER E R4
WAUE 148k, TRE E ¥ AL THNB. EEE TAMN B BB, WK, B EFT, 5 — 2w B B 3 a0
Z,MEARER B EBOW, BEFTRKR, ERABWH, B2, AN HELREHZ BIEHR B REF B EJUCN)1994
FEURNYHBRIFEER  RPZEYHIH 3NMER UREHE. SE, INHFEREERNLI s Kk, MAE
FERP—FinE, ARG U ARFERNERENREEY, ENEFRSHELAEE EHLLRN—-H2ZE.
ZHFFREG, P EICE Y F 230 Y(Plant Breeding Abstracts) BT 1994 £ 2 1, HF B W ACT B A E BYE 2
ER(FERFEY). BT HEBPRFFER, 8 20 tHE 90 FRLK, M ZZXEET . WPEE FNECHES Y%
HETTHR EHER A IR FESHTTRHRENEEAR . ZAEERBREFHE. FRANHEEREBENHHRER
By HERT SRR R,

1 REFHE

HRFEN AETRA,BY 10m, B 15~25cm /MM FAEREES, UEXR ABRE . 4R M E T S E
RIWGEIE, & 6~15cm, F 3~6. 5em, BB RB AL EHRESOL AL, AR A%, EHREHEEREER . AKEX
BBk 6~9 X K 5~12mm, BB, BAG, 2~ 4 ZHRERRCEF B LA EHERK 1~2. 7em, HFEFREREFR
B K 15~20mm; EHFK 5~6mm SrEBEHERETE, FH 56,785 5~6 HELHERAHEE, K 9~14mm, BHEERH
Bl 10~12 84K 4~6mm, FTHRES  FEHEREE HAKAL ZHERER HRAERK: FHETM.3E. %
HAX,K 8~1lmm, RELHF . KEABRIFEEKE, K 2. 3~3cm, B 1. 5~2. 3em, AW, ABRB G, TIEEBHREH
REAREZN,E 5~9mm, AREARK, EH Imm, FHARIE 4mm $#8, HFEE LR EHER,KY lom.

FENBENHHX S EEUREHKE, BEFEWWREIESFHFEN (S zylocarpa HOMBLBHRELRAFES
. TREEMKEN, STHENAREN, TREEAENREZELEARR.ME, SFRER L, A RFEERN R TR BRE TR
H 5200~ 6400g, TTFFEEM T RLE (XK 385~460g" 5 4 984", BUH B K{H , B) 984g RIE ERANFEM 6 ), B4,
EAARYUE. FERNBEMHRIEESNXIILE 1,

2 ES¥ENH
2.1 HEBHBRSME.LE

PIRPREM AT TR Z 103°45' b4 29°34' B9 SR 1L 7T , F= 398 3R 360m . R FHF XML W, £ L HKB\ 17.2C,1 HHPE
BKRR|7C,7 AFHKA 26C, BIRBMIBHICRRE—4.3C,EHFHN 4. 7d; EFHFEKE 1367. 6mm,=0. Imm FEKE
IR AR 175d, SF PR EE 81 %, B ERFBEERSBE. FHEANPERAZRRKXARLARERT Im LM
ERERKAAEDH XHPESKAZ SHRL TR, THEIMEEET BANSWE pHs. 2 £4; TR EEYS
45em, FIEH R S MEEEN B-BARE- S EE- S5 2  HPMAREEA 10em. LRFEMADHERK.
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2.2 BHENFIE

P SRR O 2t S O T M UK L R N AR A A
o3 R A4 F— MK 520m, 3 250m, H 87m Ml b . A
20 th4g 80 ERE, FEM XA AR FHTHEY LN FE, R
B 1200m® #5 (4 4~ 300m* ) HGTHELEHLSTCRBEE
fH3)., B NI A TR K 32 7, 7t KB P ¥ W (Castanopsis ‘ w
fargesii). F R ¥k (Cyclobalanopsis glauca). #8 §§ (Machilus :
pingi)SHMWERMEEH, FHLHF 1 EEEEMEN 58.45%, ]
HEIRAREEMEM 0%, SRR EREER 0 0 T T e
HEBFMOBE. BTN HF XS RS0 SR 1 JLETRER AR
R T A T 0 0 N A R G AR B R SR M AR R XA Fig. 1 The compare between some species of the fruits of Sino-
WM. UL KR REFRF BB LOWEYRE R jackia
NZMTGARAE T ROBIFO— A CRFRMBHERILEFEHT AEEE: ARFEN FER KRFER, RRFEN from the
B ML E AE Y 119 B, 500 R ELE CR& RIEY), H rieht side to left side: S. sarcocarpa,S. zylocarpa, S. rehderiana, S.
RAHY 160 ML E L EERNL 0. lkm? FENA ML EE Ao
BT RP 24, B LR B AR 3 B, B AR P BT . AR SRS PY SR AP B AL Y 350m® T AR st BEHE AT 4047 .

B F I ARG LB L 38 B 4 20°, AR B a1 SR . DG R BIAR X 848, e BRGR B RHS , M kAR AT RIB . TRAR R
SHEBHEL 0.8~0.9, 4 A 3NMER.H 1 LER 22~30m, A A EA 0. 4,3 F Fr A 10 Bk, K 145 5 8k, 42 40~75cm, &
i 25~30m, BB S, N EEMM, HERFHEER L F Ulex purpurea) BB M W B I (Trema nitida) 4L RHy (Ulmus
szechuanica) MM (Quercus glandulifera)® 1 %, ZEEH , RA LR HHEIFEHFHRAHEEN 15K KEKATER &
?E‘,Xﬂ‘ﬂﬁg‘J)‘\%Wﬁﬁgﬁiﬁgﬁﬁﬁ'J‘z%fﬂﬁﬁl‘ﬂiﬁﬁﬁﬂ‘(ﬁﬁﬁﬁ?%%)yﬁ%ﬂﬁﬁﬁﬁﬁﬁeiﬁiﬂﬁﬂiﬂ:{ﬁﬂ:ﬂlﬁ:;ﬁ
LMWL, + B RRE, RS AR R, B R AR T RARTERE P R, S R R B ETLER
B REREETENEBIR. F2 LR 12~1Tn, ZERHEYMERHREHE 1 LR RIEM BHAEL 0. 7,5 F KK .5
W BL LU ¥ (Castanopsis ceratacantha) B M 8k (Lithocarpus synbalanos) . 82 (Engelhardtia roxburghiana) VAR EEHILE
R & F. B KFEF (Litsea Wilsonit) ., Wi B (Symplocos caudata) \¥T € B (Cornus controversa) . 3 (Hovenia acerba) . H ¥
(Symplocos paniculata) . RIWK (Kalopanaz septemlobus) . 3 B W (Ficus lacor) . B M (Mallotus barbatus) . B R FEEER S Fh A /L,
WHFHARHE. AFTHETEFNEGFHELA AN, TR . BE AR EE3N. ERLAARFTERNS  ENREHE
HRF, R BB —E W, B xR B A B SR R B A R X R SR B T B BN H R e AR BB F AT AR
BR—ZHANFEIR, EAERFEUBATIRE. E0EFEWER BAA - LETETERBBABERENEN BN
WHEMMEE 2 EEMR GRS, B3V EEL 5~ 10m, BAEL 0.3, FERLEFANYE . BIEFEKE
(Styrax dasyantha) . | & K (Randia cochinchinensis) %Wl B vE /NI AR 20 48 T A, EE MRS N 245 F BEM 4 . ¥E KR (Xylosma
japonicum) FEREME/NTFA.

BAR—BERH3Im UT BEL20% . ERKLEERABARDMIERTEETE 40%. HYBEREZ . KTHREEFA
#) 41 5 5h 3B B K R IR (Pittosporum xylocarpum) ¥ M (Eurya nitida) , 1 #u 4t 28 L} (Maesa montana) /K 7R B (Saurauia
tristyla) A8 (Syzygium buxifolium) S HEAR, KPP UK REEH.EEHL. L AAZE LR E, ZRH T IFAHEE S Mallotus
philippinensis) . W ¥ 3& (Elaeocarpus sylvestris). )\ fii B, (Alangium chinense) . % fk B BR ¥ (Choerospondias axillaries var.
pubinervis )BT . WINEERLEBEYBE (Alsophila spinulosa) B ., TEMS N 575 B K (Aralia chinensis) \BEM 3
(Vernonia esculenta) \ &M 7K Bk (Debregeasia longifolia) % AWK .

BEXABHRFEARE  ERNEHRLEZEN 10%, MERKRBRLEZETE 0%, KPREEYHAEREZ  EETFBRK. AT E
E AR E BB (Gymnosphaera metteniana) M BTk FE W (Hedychium panzhuum) M H . ERBEAY I T ASELARLEE
B 40% . HE X E BHE B %= B (Microlepia pseudostrigosa) . 1) B Bk Woodwardia japonica) ., ¥ sk 8% & BR (Dryopteris
labordei) ¥ B B M B Bk (Arachniodes simplicior) ., ¥ i1 1 (Pteris semipinnata) {5 ™ ¥ BB B (Setaria palmifolia) . ¥ H &
(Sambucus chinensis) 4 B (Achyranthes bidentata) . ¥ W (Reinwardtia trigina) % , B35 B #b Bt B 6 B (Elatostema involucr-

* A2 B AR A B T BT X SROE B A R
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atum) W1 IKAE (Pilea japonicad & BB EFP . TEMAKRT B MY L3 bR A 4 K & A Y B2 K (Dicranopteris dichotoma) + ik
EERANMB A ERKERKREL,

M R REY KK R [l B (Millettia pachycarpa) @YY 3~4cm, BEEH XMWY, KM BRIEF (Embelia longifolia) &
1 B S B (M. dielsiana) . F 8 (Acanthopanax trifoliatus) . ¥ % B (Hedera nepalensis var. sinensis) [ A8 (Akebia trifoliata
var, australis) M BERBE TEAR DT AR L. W L% B A& EWBK (Drynaria fortunei ) . #l ¥ (Lepidogrammitis
drymoglossoides)% . i1k (Elytranthe fordii) . BM B % (Loranthus yadoriki ) S FHEE AN ELE TAE ENEFAL. &
ARG BME T 8 84 F M 5 (Polygonum multiflorum) . =5 M S B & (Ampelopsis delavayana) . B B (Pueraria lobata)% ., M
FR MR R0 AR Bl O A A K AR R
2.3 RRTFEW AR B

TESL BT o OUA PIRFPER KM 3E 14 Bk (— RSB T AT EN m B/ MY EREERD AR MR £P 06 T
LB ARG FIAR R TR K B RR R AL F AR, 47 31 10m A 12m SR [ AMB AR . B2, KA ESGRET W TEARTH
HyMamHERER, LN L EMAEE E X 0. 8, BUIE B B 45 8 8858 B RERA SRS, BB W Btk . BMIBEH
BRENBS AT RE LA K RIFRES EXR—RKE b REREEREE AR,

MHENFREMRRENTERNN B S SHTWN, ERRERME EEXNGH 5 A SR SR ETE 33em
AFAS T REAHELE 33cm U ETEBEAE 2.5cm A I REARWBER 2.5~7.5em M AE IR IA  WRER
7.5~22.5cm MRERARE N R WEER 22.5em P EHERE VRS, BR-HKHEELFH, ANERET. #BFSES
BERRR 1 NRPITUE S B ES MBI ERMEARBRUGEE, h—HKUHH B, XNE—-RABHNHE, R
BT

OAMEEERDEED, MBRATH, WAHBE MR KEQTRERK., WLERLERE BARET —% 1m BH
PIRFFER:; — R KBE T, LHE T B im, EF RS S W ARFFER, TTA A E B AR, LEX, Yk A
BEERFP RN (Cryptomeria fortunei) R K (Cinnamomum platyphyllum) ¥ K (Cunninghamia lanceolata) % b B F ,
MEKRPEANEYBRE  EERE—-FHE XTI, BER RSN R NS RE S THRMEN B TEELER

MBRAOEP EFARZREZE.Hh TAEHOBF, — & 1 HARFERNMBEREN
1Iom BHHAREFERN (FHREAREFERZ —), EEXR Table 1 The age composition of the population of S. sarcocarpa
M, 1988 F R IR, KM TR 1.5m, RERR, 20 T ! ! P v
RERTRC S 6m LLE, S FRERY 450 B, 5 15 F 8 zg T::’usn;ij;ht(:i i 0. 5i1.5 2. 75~5 5. 52~12 110
ML 2/3 L L. SWHE 10a AFET BB E LR .

(D15 PP RFENF EERFEERAE REE ML
T MR B KA, B3 R AR £, 10m 185 22 480 3 4 Sl 1L 3 5 I (T
B, MBS —HE 12m KN, BEEMTX —MBF KIAETFE
EEHR ENHE B ABE— RN, AR S 4T % £ ;
45)% 21.17.5,15. 3,12. 7em, B 17. 5cm K& 15. 3em 42 1) i E :
BT #otEs, KERSHRMARER, 14 2lem 7 & e W
12- Tem MR 9P F K Mok A K RIF SR 2lem MR A9 \ T &
FoREE L2n, RERER RREMNEN RN EERR. s N -

REPREH TG, REMET R HXE, A 1998 4 | .
Fih, BEHRH - EROPER, RAMCH SHER.OF WU
EHA QB M BERIE QM. AR FRLRELS
T IE % 6 1% 51 i 6 1= B0 5 52 50 B U B B b A G /s (I
2). XTI MRER LR R ESHERRR LS
FEHFRETTERGETRSE, o FHALH BRI
BEHKA ZWARLATHHBBAE XL RLAEEE
(2000~2003 SE )R B F 45 10%~20%, R 2002 £ 11
BIBERT 35 356 TTXF MR ERZROBEBEHWERIE  hice pare in the centre is the living seed. ), The fruit's seed is dead
%, RA T 2001 £ 4000, HIEEBAFHRI . W TFRILEH  (The dead seed is black in the centre part), The fruit not has seed
ZRAHNREFHARBMZRLWBEM B ERILE  (The fruitis small,it's centre has not seed)

B2 pYRFFER R E R
Fig. 2 The fruit cross section of S. sarcocarpa
NEES: RERBEHCCPRAGHIAEERT) , REAFCH
C(hRBEBIHFEHF) , EFREEBEAND, FREHF)

From the left side to the righte side: The fruit has living seed (the
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2(12m WRER AR, 10m BRER BRD, K ELCE=AEMCREHE/RA{CREIHE X100 ARFPALEL, A K
HAEBMAEKARMY B HALHBECEADNERREN 1/2, MR THABR I EREIEREXHFIEEEFEENE
FR T ¥ 7 S B R AR A D F 8 R RO 2 R T EL ROBOROOBE » X — AR ELUR B R KM PR R . BR UL BRI S, Rl it
PHAWEKREHES Sm UTF ATHAAESLIR BARKELES . B THEZESFHEIN, SATREMHL, EKMEX
218, BILFCAH IHRBAFEERY ARIBL, BHRYTB 508, AES KT EE HEAWRED, M AXBAIRES
RREREMW, PRBDMLR, T BRL R CRGFERIFAB A, 2002 FHELCRMN 3% . HRAFFFIT. HFLIFR, FHFH>
RERFZHRTEROIFARAR,  MREEAH S, —REBERET, 55— E— R ToEs, EERWBIRINEC
., AREEE,.S3E0F LA ZHEM.

(DOBRFIBRKA S H AR W5 AR EFRRWRBAE M 8. 9em) T HHBA FTAKK AR (EELR 12m X
)% 200m?® i /N8 B P o B G RR A T BB 34 R 5 TR Bk KIS 40 J5 T U KR 0 1 £ AR AR 32 B A B

£2 TA4EBRNIM BRHREFCELB(2000~2003 F)

Table 2 The compare among the living seed ratios of different life-force of the trees and branches(2000~2003)

2000 & 2001 % 2002 & 2003 4¢
BROD B RER) BLRW RER) BLRGD REROE BELEOD
Fruit's Living Fruit's Living Fruit's Living Fruit's Living
number seed Ratio number seed Ratio number seed Ratio number seed Ratio
AWIEEH 40 85 20 70 81 68 73 84
Normal branch of A tree
AR BT 32 30 35 35 37 27 19 37

Branch by insect pest of A tree

B# B tree 40 35 23 33 56 30 44 41

3 BEREMKRS
3.1 FEEWHR

PISRFFEM IR 360m WH KM AMEERFH MFERENRERBIATRERBESZEMGE D RPHRER
FREEM 4 1 49 %8 31 F0 B 3% 3500m 4b, B A BYERZE MR 1000m AR U091, 7 e SR PR G248 B 10 J1| R S AR A% S0 43 A7 AR 7E %5 4R 500m
PFPIbR W EE. S RE B B TR T MHIEEER 2000~3500m MR 74, B i A XRICRT EiRaU,
EEXT X AR HMRER S HAFERER, BAEMREMDRFTEER KK, A EMSEFEN S HILR LS
NAABERSBRB S ZMARAE ., KWL MEE R E M E TR T S REEFIFA RS E A (Henry) BT L
LEET WEFRERENHEMATRT RE. WRMFERLER MAFERE S (OANFMBAESHERE LA EBX
IR 1000m AT WA OFERH . T B — MM TG0 I RS, A S RN TR ERTREHERRENERER
Bl FHRBERABE — PR REER L ESEAT AT L PREBERAS HEERRARTER BB ERHBHEE,
URFFTE )1 2 P3R5 1 A S AR A I B W R A AR

%3 HENEEIMHOGHBRWE

Table 3 The elevations of each species distribution of the Sino}'ackia

-t/ B2 a2 PR R BRFEN B SRAF KRFER
Plant name S. zylocarpa S. sarcocarpa S. henryi S. rehderiana S. dolichocarpa
% 4K & & Elevation(m) 500~800 360 100~3500 100~700 400~640(1100)

3.2 BHEEHEFHAMNEE

ZERFR ARFEREIFERBH RO FAE - RKNEKRPEC  YEKSRIABEBH . B 3FE3ARMTA
BHE X -BENKRRPERHFEBEMEEFNILERKEN EXEFIARTER TRYRA - LBIYREKNARF
ERMRALHREARE ASARTFEROH TR IUBIRH ERBM L E LA SRR X UECEFIEFRNESNM
BT .
4 BURPEK

(D) FEXPRFEN RS EEREE DX YA R H AN AT SRR F R BAT R XFHRXBRARIF, B
BAEFABREEHFEBIIANBRESEPHEHEYLFETR), RS ARENE  XEREMNBRESR B L3
PERGEAT R, 7E LA RS AR b L BT B BUM R ITIR % A GREBOXHE R # BT K 3L M R,
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(2) RIS BP4F IE 3 PR FEGE A B B A SRR3R, PR AR EE AR R BRI R, KBRS R . RFFER TR K HE
) g 19 1] 2 b VG 58 A X 0B S BB /A B I A AR Y A AU L R N AR, SN R BRI AR (LR SE R R B E B X AT
FUBENBR. 2 BUTR ZARMEHERPEEE,HHRIAT.

) NERAHITARFENRERBWTR, MERIE PR RESHEES.

@ MARBFHRE, ARFERE RERERENRENE EFRALFERFENRT  #TATREE EE
WA RIF LR RA T AMIER, XRP T RY.

References:

[1] LuoL Q. A New Species of Sinojackia from Sichuan. Acta Scientiarum Naturalium Universitatis Sunyatseni, 1992, 31(4); 78~79.

[ 2] Huang S M. Sinojackia Hu. In: Wu R F,Huang S M. Flora Reipublicae Popularis Sinicae, 60(2). Beijing: Science Press, 1987. 143~
147.

£3] Yu Y F. The Milestone of Protected work of Chinese Wild Plants. Plants,1999,(5):3~11.

[4] Chen T. Changiostyrax, A new genus of styracaceae fram China. Guihaia, 1995, 15(4):289~292.

[ 5] Jie Y and Wang S. The International New Grade Standard of the Species, It is in Imminent Danger. Chinese Biodiversity,1995, 3(4):234
~239.

[6] Huang ZY, Zong S X and Zhu X Y. The study on eco-geographical distribution, biology characteristics and propagation techniques of
Sinojackia xylocarpa Hu. Journal of Jiangsu Forestry Science and Technology, 1998, 25(2):15~18.

[7] ShiXH,LiNL, JinL, et al. Seed dormancy and germination of Sinojackia xylocarpa. Journal of Zhejiang Forestry College, 1999, 16
(3): 228~233.

[8] WuY S.Dominance.In:Qu Z X ed. Plant ecology(second edition). Beijing: Higher Education Press,1984. 190.

[9] YeQG,Wang S Y,XuH Z, et al. A preliminary study on the conservative status of Sinojackia dolichocarpa. Chinese Biodiversiti 1996,
4(3):135~138.

[10] Dai F J and Pan T C. Sinojackia Hu. In:Fang W P ed. Flora Sichuanica. Chengdu: People’s Press of Sichuan,1981. 432~433.

BE R

(1] ZHE WIFENE—F#H. PILKEZERERPEIR,1992,31(4):78~79.

[2] #WE FENR. 0. REF HRETH FEEYE,6002). L3 AW ATH 1987, 143~147.

(3] FXxE FEEFEMAYRPHEEE HYRE1999,(5):3~11L

(4] BHE PEESEH—FR—KREEER.J HHEY.1995,15(4):289~292.

[5] M, 520 ERHEEYHEREFIFE EYBHIE,1995,3(4):234~230.

6] BBGE. UM TR A A A A A S R ) BT YT BHE . 1998,25(2) 115~ 18.
[71 sgede, ROMKk, £3%,.%. FEWNFTRIRSE L QWS D5. WILAAER M, 1999, 16(3): 228~233.

[8] REM. RHE. W .M S HMYEDE 2 0 b HEET R, 1984, 190.

[9] MHER,EHZ BEK, % KEFEREPICR O L HIT. £ EHPE,1996,4(3).135~138.

(10] MEF, BET. FEMK. L. FXEER. TIEGE,H 1 & B0 1A R R4 1981, 432~433.



