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Abstract Dragonflies areH em in etabola nsects which spend the longest perd of heir life spans as larvae n the aquatic
phase W ethnd habitats and vegetation are mportant br the whole life h story of dragonflies This paper den onsttes the
relationship between wetland vegetation and the ecological distrbution of dragonflies in the Beijng area It also canm ents
on the consewaton of dragonflies and the ir habitats

Field studiesw ere carried out betw eenM ay 2001 and August 2004 to study the dwersity of dragonflies n the area A
total of 36 species of O donataw ere reported bebnging to 26 genera and six faniles The dharacteristics and diversity of

wethnd vegetaton were also studied by san plng 296 quadrats at 17 randam ly selected plots representing different wetland
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types in Beijng ncluding rvers reservoirs hkes and montane streams Inbm ation was collected regarding dragonfly
species and encounter rate and also can position of aquatic plants coverage of fbating-leaved aquatic plants phreatophytes
sub-emergent aquatic phnts and emegent aquatic plants TheG—F ndex and G leason richness ndex w ere used to assess the
dwersity ofwetland phnts

By employ ng the Tw 6w ay Indicator Species A nalysis (TW NSPAN) and Canonical Correspondence Analyss ( CCA),
the 17 plots were divided nto four groups each of which supported d ifferent dragonflies and may and thus shed light on
habitat preferences CCA ordnatbn demonstrated that the richness of aquatic plants and the mntegrality of wethnds
vegetatbn canmunities played the most significant wles It suggested aquatic plantsmay supply habitat for dragonflies n
their foraging emergence copulatbn and oviposition Results of an assessnent of key ecologial factors of wetland
vegetatbn show that coverage of float ng- leaved aquatic phnts is the m ost important single factor affecting the d strbution of
Odonata species Other factors are coverage of phreatophytes (G leason richness ndex), coverage of sub-am ergent aquatic
phnts (G-F' ndex), and coverage of an ergent aquatic plants

W etland vegetation richness of aquatic plants and ntegrality o fw ethnds vegetation canmunit s have profound effects
on the ecobgical d strbutbn of dragonflies n the Beijng area However the construction of urban w etlands nvolves the
clearng of aquatic plants and the introducton of exotic plants nto water bodies Therefore the ntegrality of wethnds

vegetat bn shou l be preserved and man aged

KeyWords Odonatg wetland vegetatbns ecological distrbutbon Beijng TW INSPAN, CCA
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2
Tablke 2 Vegetation types and b bdiversity index in plots
%) (% ) (% ) ) G kason G+
Plots Numbers of Cover of fbalir.lg— Cover of sub—. Cover of Cover of G bason richness ‘
quadrat kaved aquatic anergent aquatic an ergent . G- index
phnt plnt aquatic phnt phreaphytes ind ex
Plot 01 14 9 B 92 54 11 7466 Q4149
Plot 02 11 75 81 48 93 1L 2599 0 3934
Plot 03 12 60 67 90 91 10 8656 Q 2002
Plot 04 14 71 7 68 74 12 8834 Q 5246
Plot 05 14 43 62 86 63 14 391 Q 6091
Plot 06 22 82 40 51 65 14 5582 Q4198
Plot 07 24 87 55 68 94 15 7329 Q 5782
Plot 08 10 0 R 5 19 8 2516 Q 4237
Plot 0© 20 16 72 31 85 13 3523 Q0 6165
Plot 10 10 42 63 0 0 2 6058 Q 0001
Plot 11 10 0 15 12 33 6 5144 0 2441
Plot 12 12 0 26 59 32 7 6462 0 1882
Plot 13 15 24 4 33 60 11 4474 Q 4900
Plot 14 16 8 2 69 77 13 7056 Q0 5193
Plot 15 35 5 47 96 97 16 0503 Q0 6513
Plot 16 12 0 35 16 28 8 4511 Q 4339
Plot 17 15 0 0 4 36 6 6469 Q 3492
3
Table3 The correhtion coefficient betw een ecological factors of w etland vegetations
Cover of fbating- Cover of sub- G]eason- CF .
E cobgical fictors leaved aquatic an emgent aquatic Cover of'en ergent Cover of G leaS('m richness G- index
plant phnt aquatic p lant phreatophytes index
1. 0000
0. 4805 1. 0000
0. 5169 0. 5074 1 0000
0. 6350 0. 4946 Q 7347 1. 0000
G leason 0. 5832 0. 3888 Q 7468 0. 8561 1 0000
GF 0. 2704 0. 2181 Q 4163 0. 6413 Q0 8450 L 0000
34
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Fig 2 CCA ordinations of reltionship beween ecological factors and wetland vegetations and phbts
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) Coverage of sub-emergent Coverage of phreatophytes
06 Plan mil
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17 Libe ang
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- Matr bas
/ a 02 Cord pek
Y Coverage of emergent
09 Gast abd /
* a
8 3 almert A 31 Isch asi Gl inde
€ rin ¢ eason index
T ® G-F index
H
30 Cerc pla L4 i Coverage of floating @
14 Cros ser /_!_’- 08 Burm col
05 Anax par (1)? g;lpn pat
S maa
A 12 Ophi spi
25 Symp cro
i ’1 Pant — 35 Mnai mne
Pant fla 36 Mnai ear
32 Isch ele
! ®——24 Symp uni
¢ 15 Deie pha -
16 Libe qua
01 Anot kuc 29 Cerc cal 2 Pseu z0n
S

3 CCA
Fig 3 CCA oudinations of relatonship between ecobgical factors and wethnd vegetations and distrbution of Odonata pecies

01 Anotogaster kuchenbe ise; 02 Cordulegaster pekmnensis 03 C @nalaeschna patrorum; 04 Anax
nigrgasciatus 05 Anax parthenope 00 Planaeschna mihej 07 Ganphidia confluens 08
Bum ag anphus collaris 09 Gastroganphus abdom nalis 10 Sinitinoganphus clavatus 11 Anisqzanphus
maadit 12 Ophioganphus spincomis 13 Lam ellig anphus ringers 14 Crocothem is servilia; 13
Deilia phaon; 16 L bellula quadnumaaclaiz 17. Lbellula angeling 18 Orthetrum albisty lhim; 19. Orihetrum
melan i 20 Orthetrum ntemum; 21 Pantala flavescens 22. P seud othem is zonata; 23 Sympetrum eroticum; 24

Ischnura elegan; 33

Sympetum unjfome 25. Sym petrum croceolum; 26 Saympe tum pedemontanum; 27. W8 Calop teryx atra tum; 28 3 T

Y8 M atrona basilaris 29 WL Cercion calan orum; 30 2% W8 Cercion plagiosum; 31 5% fEME Ischnura asiatica 32 KM S REME
W8 Copera annulat 34 EAJHIE Platymen is foliaces; 35 NI LR ELIE M nais m neme 36 ZLRELR LM M nais eam haw i

R eferences

[ 1]
[ 2]
[ 3]
[ 4]

Zheng L 'Y, GuiH. Insect classificaton Nanjing Nanjing NomalUniversity Press 1999 137- 140.
Y anZ C, ZhongH. An mtroduction to aquatic nsects Bulletin of Biology 2004, 39(1): 15— 18

LY, Gao X Y, GuoD S D ragonflies in Beijing Bulletin of Biobgy, 2004 39(1): 18- 19.
W issinger S A. Spatial distrbution, life history and estinates of survivorship in a fureen-species assanbhge of larval dragonflies (Odonata

Anisoptera)., Ereshw ater, B ology, 1988 2Q 329- 340.



525

[5]

[ 6]
[ 7]

[ 8]

M ihiels N K and Dhondt A A. Costs and benefis associted with oviposition site selection in the dragonfly Symperum danae (Odonata
Lbellulidae). Anmal Behavioy 1990 40(4): 668 - 678

Pritchard G. Prey capture by dragonfly larvae (Odonaiz Ansoptera). Canadian Joumal of Zoobgy 1991 43 271 - 289

SteytlerN S, SamwaysM J B bope sekction by adult mak dragonflies (Odonata) at an artificial bke created for nsect conservation i South
A frica Blogical Conservation 1995, 72 381 - 386

N om aR ashid Y. Sane bibbgical agpects and a unique habitat hoice of danselfly Indomenis orang (Odonata P htycnen ididae) fran M ahysi
Entmologia Sinica 2003, 2( 2): 115- 120

LuY, Gao X Y, Yuan F, ef al Faunal analysis and distrbuton of dragonflies m Be ijng Joumal of Beijng Nomal Unwersity( N atural Science),
2004 40(3): 375- 379.

GaoX Y, LY, WangC, etal Ecological distribution of danselflies in Beijing area Entano bg ical Know ledge 2004, 41(5): 426- 430

Song Y C. Vegetation E cology. Shanghai E ast China Noma U niversity Press 2001 547- 588,

Cook C D K. A quatic Plant Book. TheH ague the Netherlands SPB A cadem ic Publishing 1990. 137- 140

LangH Q, ZhaoK Y, ChenK L W etland vegetations of China Beijing Science Press 1999. 488— 343,

Chen Y Y. Study of wetlind m China Changchun Jilin Science and Technobgy Press 1995 307 - 357

Wang C, Lu QR, Zhang C. A study on canm unities of aquatic vasculrphnts in Beijng Joumal of BeijingNomalUnersity ( Natural Science),
2004 40(3): 380- 385.

Wang C, L Q R Study on the Flora of VascuhrP hnts of W ethnd n Beijng Joumal of W uhan Botanical R esearch, 2004 22(5): 406- 411
SunR Y, LiB Zhu G Y, et al G eneral E cology. Beijing H igher Education Press 1993 136

Jiang Z G, JiL Q. A viar-m anmalin species biod versity m ne representative sites in China Biodversity Science 1999 7(3): 220- 225
Zhang J .M ethods inQuantiative V egetation E cobgy. Beijng China Science and Technobgy Press 1995 173 - 221

Zhang JT. A comparison of fuzzy C—m eans algorihm clistering and Tw nspan in Vegetation Classification. Joumal of W uhan Botanical R esearch,
1994 12(1): 11- 17

Zhang K, Shangguan T L A study on the numerical chssification of wetland vegetatons i Luliang Prefecture Shanxi Bulletin of Botanical
Researdy, 2000 20(3): 355- 360.

GuoD S LuY, GaoX Y. Two new records ofOdonat species or Beijing Sichuan Joumal of Zoology 2003, 22(2): 84.

. . , 1999 137~ 140
, Hany Zhong ) , 2004, 39( 1): 15~ 18
. . . : , 2004 39(1): 18~ 19,
. . ) ( ). 2004 40(3): 375~ 379,
.. . , 2004, 41( 5): 426~ 430
, 2001 547~ 588
. . : . , 1999 488~ 543

, 1995 307~ 357

, .. ) ( ), 2004 40(3): 380~ 385
. . ) , 2004 22(5): 406~ 411

. , . L , 199, 136,

, . GF . , 1999 7(3): 220~ 225.

, 1995 173~ 221
C- TW NSPAN . , 1994, 12( 1): 11~ 17

. . . , 2000, 20( 3): 355~ 360

. ) . , 2003 22(2): 84



