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Comparative studies on the ecological strategies of an endangered species

Changium smyrnioides and a non-endangered species Anthriscus sylvestris
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Science, Zhejiang University, Hangzhou 310029, China; 2. Department of Applied Biology and Chemical Technology, The Hong Kong
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Abstract: Changium smyrnioides Wollf, a monotypic species of family Umbellaceae, has a narrow distribution area and can
found only in Yangtze River basin in China; the widespread Anthriscus sylvestris (L. ) Hoffm can be found from temperate to
subtropical zone in Asia, Europe and North America. Both species have fleshy roots. which are prized in Chinese medicine.
Because of the land use, C. smyrnioides has now become an endangered species, while A. sylvestris do not endangered.
Comparative studies on the ecological strategies based on the biological and ecological tratts of the two species in present paper,
aimed to find out the endangered mechanism of C. smyrnioides. Research was conducted at Hangzhou, Ningbo, Nanjing,
Chuzhou and Anging. The shoot of C. smyrnioides has only the basal leaf, which ensures it can capture light efficiently at
ground level. The aboveground leaf area ratioc (LAR,) of C. smyrnioides was found to be higher than A. sylvestris, suggesting
it can capture more light per unit of biomass. After spring time, C. smyrnioides loses its survival competitiveness as other
herbaceous species can grow rapidly and impedes sunlight. C. smyrnioides is not a shade-tolerant species, that may explain why
C. smyrnioides are typically found in small population under defoliated trees. Conversely, A. sylvestris can increase light
absorption and cut-compete other herbaceous by its distinct ability to expand densely and occupies extra horizontal and vertical
space. In a word, C. smyrnioides is more effective in light capture and water acquisition than A. sylvestris, but the ecological
strategy it with cause it specialized or overspecialized to the narrow environment, which were limited under the deciduous trees
in subtropical evergreen broad-leaved forest zone in winter. As the human disturbance (digging for medicinal use and
deforestation) becoming serious. C. smyrnioides becoming rare and an endangered plant.
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1 HHMASHRATE

HEZEAHRANTFRETAHFRFALE EEIHTERS0~400m PWEB UM ARKEET R F . READRMTKT.
BABKRERILBAETR, TRMBVUEERIE. @S EESHTLERERKERNERF KREMEREZ T TR T RE 5
. T 2000~2001 EREEM M . SR IL . X B NEL . E2 I UER . CRESL. . THEREIL . HE¥S
h EEBHRBL.GEABGL. EXREMHFTH/AMBEAREFUN, T EAMNSZHEAFTAEHBARE BERXABREE WX
BHESREE FEMDHAL AE URBEAXBALBKSEE D, EEEERSI EE WM. Fra sk om
MEEEAPIMA B R R B RSB SE AT .

o B AR AR T ST A9 AN 2000 4E 5 B A 4R.2001 42 6 AREIRINZ5 3K ;20004F 0 AIRBIRE M 2001 FE | HHAR B EHRE
SHFES PEEMEMREFEERT. BA LR K AL KROE NG LA IR K. HES /M E% (microcoenosium) B K
SEMRERERERSNED Im® BBEREREFES DR RS AHEE RS 4 K BB K E (2000 H 2001 4 5
APEDHBAREHESTBERLERHAELFQ0IF 1 ATH). RUFE T REENEFISR AFIREE. WEER . &
AMERAETHAE CHEAE . LRKSAR . BEEXEDHEAR . ARSHBESERRAEMENERE . EREE . CHES,
RIEHEERHEAEHNFEEFAH#TIHESBRREE AEERFEH JRCHS FTEEXRINE. SRS 4
k. EWE., ATHRESNFAHER 30cm, FFU KB FHUMEL E 30em BH -2 . BE LL 20em —B . 2 FHEH
FE 30ecm AT BRI R 2.

X1 HRSFTERERTNERNTENE
Table 1 Main characteristics of the communities and habitats that Changium smyrnioides distributing
MM THERXE EWMBHNRRL EHERKRWL

IR H Ttems Nangaofeng, Zijinshan, Langyashan. Dashushan,
Hangzhou, Zhejiang Nanjing. Jiangsu Chuzhou, Anhui Hefei, Anhui

5t AR 2 ABEH A Shade density of tree 0.4610. 22 0.37+0.15 0.43+0. 21 0.47+0.12
BEARE/FAREMEF Irradiation in community/open land 0.33+0.11 0. 330,13 0. 381 0.18 0.39+0.16
BAB L %M Total coverage of herbaceous 0. 65+ 0. 21 0.65+0.18 0. 57+ 0. 11 0. 58+ 0. 33
B % % % W Coverage of Changium smyrnioides 0. 254+0. 18 0. 231 0. 06 0.21+£0.13 N.23+0.12
B % & B [ Height of C. smyrnioides (cm) 19.6416.76 21. 071+ 6. 54 16. 371+ 8. 27 18. 50+ 4. §2
B 3 2% % Number of C. smyrnioides(m?) 6. 50+ 1. 98 8. 87+ 1. 41 8. 67+ 2. 67 8.89+2.11
F4 M ® Height of companion species {(em) 22.301+16. 04 23.031+13.03 16. 69+ 6. 89 21. 32+ 6. 31
B4 P EH Number of companion species 6. 404 3. 87 5.33+2.39 8. 66+ 2. 32 5.34 +3.21

EEREXR,NHEZ BERITERAYPRSNMMEOMBIEGOME . 2N ER MEEATER. AR HRAK. XK.

TPt AP RS EEERNETREAVEALER HA S CHARTZEHESHKRE. KHREKSH Y FE. HE MY
EHMEHERITESE MMEEAHYER AOBRME.USREKAKRMHER HAEYRAOELYR P HTES o imHALL
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BHEs 1 HFGEL . EARIBEMHRAREE 4 ARBE.E¥HE T Im, MMEEAT T 2m HEAN HELE
ILFHE:BEBEKR AFHESHESHU B2/ HAREERENZL . FRUSGEREMRK. . TAEKE InEH. . F%H
BRATBGA 1. 5m, EAM XKL . XXH . HESH B L HRESRAREAAREERTREZ SRESHL A28 LB H7E
HEEXRBREMHETFHE) AIRBNEFERZHFLZEAMA . MBAZSNAIEEF. U2 EHERA L E
(LAR,279. 10 E H TIK S (38. 35) MHB B XXM o ELEREHE.

HESHKAMFETHEXLR ESMHEXERBE G 2 HESMRSREEKRY
=0.9127. n=50), ZEESE 1 FHELFTNTF/ANELZI,BH Table 2 Allometry models of Changium smyrnioides and Anthriscus
EEHMNEEEERENM BN TOER K XEFEN  Divesrs
B MAEERSRMERE L EENEEET. L TH X Y BE Model r
ARHERZ L ARBEENER, RS EEKE of ) OXBC wrmioides

BitE BIEFRY y=15.659,%%% 0.8637°"" 7
EAFEMEMBEEXRYT B HBEEEA L 60x60cem® BLE, Shoot mass HTFES y=0.8476:755 0.9696°* O
SRR EK . ShEENH K S5~3 R, BEHRSH . LR EFED y=0.22527098¢  0.49]2°

AR HKEFRE AKEROER. AERKEE . HEE KB A ulvetrs

Fi

8 o

BEEASMAREBEOKTSE. RTEEARERx  LLTE RIKB =1 9707175083407 7 13

Shoot mass MTE y=0. 8582"58% (,9324"" 8§

HE EFE y=0.20657024% 0.9884° " 8
HSUEBMAKL . BBHAKIH A KEZFHRABEK.H (DRoot volume (2)Leaf mass (@)Stem mass

WEEXTBE BTN EDREAEEZ WA XK. BEE4E

MR AT FEERAE . BBEEEBAER.E6X6em HEABFATEFR IR 3I~7 1. ARR EERTBIELE 4~8 P MK
/AR, ABKA—MK 7070 cm®, B AT 100X 100 e X AKARBERK MR ERKATAEKFEFNET 70 ERRE
KEZER . UEE T EABRBRESHAR RSB EREZELIEFREFRBERABEBEX.
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Fig.1 Correlation between growth traits of Changium smyrnioides ([ ]) and Anthriscus sylvestris (/[\)

2.2 PP TEHRRYRASE
HESAERAXMNNBER WAKNNEERANSERYOABER MELFXIRFMEEEEFRRKIRA—T K
% 30cm W F. XS AEERMBE, EHER 40~50em BETHETF 70cm, R EESHE 2~20cm T EZHF (F LKA
HENTHE . AR ERIHE. TENXAER-FE D.
ERPEESENEHD AU AR TOBRNEFRHER. - M THXZATERESMETESRERBNXRGER 2D
BEBY SREN.VESERRN EFNAYERTRS, FHS ETHEMm RERKNEMEE LR TRS . AFRM
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EWMEB RS 2~3a WHEEAEMER FELELEERTBAT AEREMEERKETHLR 4~8 MHiEH.
2.3 B Rl R A A P A SRR B b

HESBHENBEEIRENANEBELANEYRAE TR (XD BE-VENAEZSEREELAETHNHIFAHY T
MBERBEPTHREN L EYRMIAESN 230, BESH LB ETERPAREL L 30 cm B F 30 cm #B4H A E
EAPRNAE4.0543.3g/m*  HEFAEDEDRN 8L HEHAYR T 30cm AP EF 15.26+33. 09 g/m? , FRAR R
AR NVGRER T 0 WEPE R 42.36 1 17. 64 g/’  HEA R BEDERE U . HEHYE T 0em B RS
25.22421.58 g/m*(5 12%0), X .M HEBHNERMAREARBERSE. AN . NEENKEKEDRNELE . HE SN
RAERREMN. REBPIEENEDEER . BREERETNHBNEHHAESEE . BRAREENEASHHAEEHEH.
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Table 3 Positions of Changium smyrnioides and Anthriscus sylvestris in the herbaceous layer

% ¥ Cover degree( %) 4 & Biomass{(g/m?)
W@ Items .
X Winter ¥ Summer £ Winter X Summer

B ¥ S C. smyrnioides community
H X B & Total of herbaceous layer 53.0329.7 69.4+23. 4 10. 294 10. 20 80. 22+ 95. 83
Hi ¥ & C. smyrnioides 7.0+ 3.2 32.8+198.2 1. 041 0. 53 12.86+7. 21
MK b H 4 it Percentage in herbaceous layer 13 47 10 16
B8R A sylvestris community
R E RS Total of herbaceous layer 51. 01+ 26. 8 £2.51+26. 4 26. 63+ 14. 00 117. 25+ 59. 64
B8 A svivestris 38.01+19. 4 49.41+27.0 7.9714.77 55.56+33.17
EBXHE 4k Percentage in herbaceous layer 75 60 30 47

3 itig

HRESBRSEMEKERENBXHARREHEZREARER . M RETHRE. LT XREAAMLEA FREST
BRIt EAERCAR) AU AR ARERNER. X EHARDTUEREXTEL BEH R EREEN
X, AABRANEBUCEERNENS, BFHHNTESE HEBNMHATUAK R M LBAFESBY S5 H . AT E S
HAESTUKBETNE. XEERR—-TAAAHER.ERXERXTAHEASHMAREN ERERMETRESRTRERS
2R koL s R

HAEZ25BRSEMAKEN ENARESETHRNSAEEAR HESHEBERUTLUAARBELR SRR K. KSR REHM
RtMEBRH K AMES0HKD BLESKIBEEFRESR, MAXSTUNARE —HS TR LEAKT . Wk 2K .9
REGNANESREREE ZVUTFSHRESH O AEHNRRETH.

SEFNFHHMERR BN HERE B KA REBEFREE, HESAKREZ -HES BT XML FEEERER
BREANMEY . MHESREEAY. X4MEEH" VHES RS AL FHERANEIME SRS FHEGERE 52
B (9. 5pumolCO;/(m? » 5)), M Larcher" M A S B M HFEES R THEMHY . BELZS5WRSBIAENRTHELHTA.

LKL WARSNAEBRIRTEZANKTERIHHNETB T ARIRL . L FEZRE 3 A GRS M AT %
MR THAEES TR HESTURSHETEEEK 3 AGURETHEY AR EXHAY B AERER . EARERKKHE
BEBUTFTAMZIEN BRERINHN A AGEUHAEA KB EE,. ZEETENHATEHE KERE
BRAEREREA IEHEREA BESEAEIBARRNENEEHBARREK KB TEFETR TE KOS . XH
W R EIEARETYNMERBAERLESEXNERFNPRERBEDERER" REGELBEH PR, A
EMEKERARNMBEERTRRSERENUBRRLETEXIERHNEIAZRERETHDERNR ).

SR AESOEEEHRNMNERKRBISEPETSEEREASGHREERNBE. R AESIREDETEHUHIE
RKE—-MEHRRPHEERIEHIHRNEE — ERFHEERBAHARPRERSGTRIECHT REXENERAERE
X BFEH -ENBEFHHIERAMNAIHRAEEE REAEZSHEKBTR . BFEHTAHARTRALALSEBNER. AL

FRE LHEGAFREIRE HESHIHA MM ERTRRETHAGRRE BE R ES R0 ME D W
REROE GFREES EABEEMT KRS RAAXRREFRARTREATBRKE. Bt . HUESEXFRAY
PR P B 75 1 HEBERE, AT AGREEBAKERMEETFAXRKDES . RESRFRIRERARZ., FE

2000 ERTHRBOCLEEZLHBESA HUHEBERKFTEMPERBERAFRZARTHR. SREHHRE B AR
Bz RELEFERESFRCHERRAZ —,
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