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Abstract : This paper presents a sudy on the biology of Byasa impediens, and includes life table data and the andyss of the
habitat requirements and key factors caus ng threats to this goecies. It ams at the detection of pecific protection methods, in order
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to guarantee the long-term sunvival of Byasa impediens in Bai shuijiang Reserve.

Byasa impediens: Biwoltine in Baishuijiang reserve. Overwintering: pupae on shrubs or tree branches. Ecloson o fird
generation dartsin Mid — April. The adults of firg generation will emerge with a great quartity in Mid-late May , and the second
one will be on the wing from late June to Mid— July. The two generations overlap. The mele adults emerge 7 — 10 days earlier
than femdles. Perching dong smdll rivers and gullies and flower vidts determine their flight behavior. They are grong fliers. On
the contrary , the flight ability of females isweak , thusthey jug vidt flowers, mete and lay eggs near the natd area. The retio of
femde to mdeisl 4.1. The mde canlivefor a meximumad 26 dayswith an average of 6.9 days, while fema es have a maximum
of 21 dayswith an average of 7. 6 days. Thefertilized eggs per femdle are 31 5 on average. The adults prefer the following nectar
plants: Albizzajulibrissn, Bauhinia glauca, Cerodendrum bungei , and Sambucus chinensis.

Habitats: the plant Aristdochia heterophylla is digributed from 900m to 1680m o eevetion, and the nogt suitable range is
from 1200m to 1500m. Hog plants grow mainly dong paths and adong borders of foreds in which the caropy is rather open and
which have shrubby undergroath. The plant can be hardy found when caropy dendty of fores is over Q 8. The npg suitable
eevaiond range o larvae isfrom 1200m to 1500m. The ided habitat of hogt plants d <0 seems to be the ided habitat of Byasa
impediens.

Key factors that negativey dfect the population of Byasa impediens are habitat loss and deterioration. The loss and
deterioration of habitats result in lower numbers of hog plants and a nore redricted digribution of potential habitats. The habitat
will be influenced eadly by anthropogenic activity , such as herding, cultivating and usng pedicides, which will epecialy
irfluence the growth of hog plants Aristdochia heterophylla and larvae of butterflies. Abnormal dimatic conditions and natura
enames are key factorsfor the population dendty. Hot and dry weather in summer and too much rain in autumn reduce the surviva
rate of eggs and larvae very much. Ichneunon parasitoids reduce the surviva rate of overwintering pupae. The naturd enemies of
larvee include iders, eawigs, wagps, bugs and ichneunron paradtoids. Further naturd enemies of pupae and adults are birds.

The nog important conservetion measures are preservation and recondruction of the neturd habitat , which includes
recregtiona foredry , the enhancement of management , erforcing exiging laws, and developing Eoortourisam. Creating a core-patch
a a central area near to al patchesis s aninportart measure. Inthe mog ideal habitat , gopropriate shrub cutting can increase
the hog plants gronth and then pronote the population of Byasa impediens.

Key wor ds: Byasa impediens; biomomics; life table; population threats; suitable hahitats; conservation measures
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, 2001 2003
1.1
Byasa impediens (Rothschild)
Aristdlochia heterophylla Hemd ; A. dedlis S; A. mandshuriens
Kom.
(111214 ,GPS, : : : (3m)
1.2
: : 30kn 600
1800m, 8km, 600m 1 10 ,
1600 1800m 900m , 1450m, .
, 15.6 840 950mm
() Quercus engleriala Q. liaotungensis Q. acrodonta Q.
glandulifera Q. spincsa Pterocarya stenoptera Phoebe chinense Ph. neurantha
Cinnamomum i nunctum Albiza julibrissin Rhus chinensis Lindera
commuis Helwingia japonica Vitex negunda Baeagnus lancedlata Toddalia
asiatica Pyracantha fortuneana Bauhinia glauca Zanthoxylum armatum
Zanthoxylum dissitum
) , 180 ,
; 1100

1.3
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, 7 12d,2001 9d ,2002
12d ,2003 7d( )

1
Table1l Life Higory of Byasa impedins

Month

Sace 3 Mach 4  April 5 May 6 Jure 7 Jdy 8 Augus 9 Sptembet0  October lae 11
2

Pupae
Aduts ® 6 06 @ © 0 6
Egos e o o o o o o
Lavee
Pupae
Aduts ® 6 ® ® © © 6 ® 6 © 6
Eqos e o o o o o o o o
Lavee = = = = = = = — —
Pupae
Pwpae; ® Aduts; e Egs, — Larvae; Time:2001 2003; Hace: Wenxian Bikou
©) : : :
) ) ,7.5km ( , 1200
1400m) , .
(perching) (patrolling) °*" ,
) , 5. 3km
4 5 ,
Vicia cracca Pyracantha fortuneana Dregea sinensis Meia toosendan , ;5 6 ,
Albizzia julibrissin Bauhinia glauca , , 7
Clerodendrum bunge ; 7 ,
Buddlea dficinalis Spiraea japonica Sambucus chinensis
, - ) )
2002 741 0 , 12.1% 4 7.5km
5. 56 % ,4km 94.4%
(4) : :
(5 :
: ( 2 , : 7 ,
13 .
5]
, - ,
(6) :
, 2002 6 8 5
25 6 10 9 66 66 9=7.3 1; 10d7 13
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8 1 29 9% 3.4 1 2002 580 114 466
, 141
(7) 6.9d, 26d; 7.6d, 21d
2.3.2 ) ) , , ( 1. 9nm
12 14d, 7 9 4 5
, ) 75.6 %, 7 8
: e 47 %, 53. 0 %( )
2.3.3 , 4.2mm,
¢ 3, ( 4 a1 ( 9
, : ( 6,
2 ; 39.2 mm, 4 6
( 2, 78 , 6 ( 3
1 ) 8 9 ) 1 3
, 73.2%(2002 6 8 ) .4 , 4 6
28.1%(2002 ) 12 13 ‘
, 3 4 ,
, , ( 76.9%) , ,
( 7.7 %)
2 5 3 6
Table 2 5 indars larvae growth stuation Table 3 6 indars larvae growth stuation
(- | (g (- | ()
W P d ) MY s " 2 P 0 Ay
1 0.98 4.9 3 5 1 0.98 4.9 3 5
2 1.42 1.45 7.9 47 2 1.42 1.45 7.9 47
3 1.9 1.3 12.1 3 6 3 Lo L3 2.1 30
4 2.95 1.54 15.1 57
4 3.15 1.64 15.1 5 7 5 3 47 1.12 2.5 6 7
5 4.58 1.45 24.01 6 7 6 4.60 1.33 36.2 7 10
Time:2002-05 06; Race: Bikou Time:2002-07 09; Race: Bikou
2.3.4 2 3d( 7
2.3.5 ; d 22.0 25.1mm, 24.0mm, ¢ 26. 0mm (
8, 9
2.3.6 ( 10)
2.4
2.4.1

(1) 2001-07 09,

(2) 200205 06,

(3) 2002-07-09,

(4) 2003 4 6
2.4.2
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Fig. | New eclosion Byasa impediens Fig. 2 Byas= impediens lay eggs
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Fig. 4 New incubated larvae of Byasa impediens eating burgeon

of Aristolochia heterophylla
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Fig. 3 Eggs and new incubated larvae of Bvasa impediens
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Fig. 5 First instar larvae of Byasa impediens built small Fig. 6 OId larvae of Byasa impediens eating caulis of
group to exuviation Aristolochia heterophylla

2 © 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4
Table 4 Natural population life table of Byasa impediens

X Ix dxF dx 100 gx 100Sx K
1 3 1 3 48 Naturd enemy prey 36 75.0 25.0 K3 =0. 602
Indars larvee
4 5 4 5 12 0 0 100 K5=0
Indars larvae K= Y ki =0.602
Time:2001-07 09; Hace: Fingshiban
5

Table 5 Natural population life table of Byasa impediens

X Ix dxF dx 100 gx 100Sx K
13 15 9 60 40.0
1 3 Indarslarvee Prey of neturd enemies 8 53.3 46.7 K3=0.331
ocniation Weter loss during 1 6.7 9.3 K4 =0.03
4 5 6 0 0 0 K5=0
4 5 Indarslarvee
Pupae 6 Ichneunon paradtiam 1 16.7 83.3 K7 =0.0792
Aduits 5 °/ s =1/4
K= Sk =0.4401
Time:200205 06; Hace: Bifeng vdley -
6

Table 6 Natural population life table of Byasa impediens

X Ix dxF dx 100 g 100Sx K
Eogs 149 70 47.0 53.0
Prey of naturdl 62 41.6 K1 =0.1955
enemies and ichneunon parastiam
No hatching 8 5.4 K2=0.024
1 3 142 104 73.2 26.8
1 3 Indarslarvae Prey of neturd enemies 51 35.9 K3 =0.1932
Death (diseases and 53 37.3 K4 =0. 2029
Dl arization)
4 4 | h LaEeS
6 6 Indars o . Desth (d 15 26.3 73.7 K5 =0.1326
larvae before pupation)
Pupae 35 22 62.9 37.1
Body nigrescence 17 48.6 K6 = 0. 2888
and diffening
Ichneunon paradtisn 3 8.6 K7 =0. 0389
Natura
( JNatural enery 2 5.7 K8 = 0. 0255
prey
Adults 10 ¢/¢=3/7
K= Nk =11014
Z_
Time:2002-07 2003-05; Hace: Bifeng vdley; * ,
30 , (31.5+8.96)
141=24.4%

1x24.4%%x31L.5%x77.8%%x49.1%%x91.7% =2.692,
1x24.4%x%x31.5%x45.6%%x33.6%x52.7% =0.621;

2.692 x0.621 =1.672
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Table 7 Natural population life table o Byasa impediens
X Ix dxF dx 100 agx 100Sx K
Eggs 45 Prey of neturd enemies 11 24.4 75.6 K1=0.1217
1 3 1 3ingdarslarvee 43 24 55.8 44.2
Prey of neturd enemies 21 48.8 51.2 K3=0.291
Death ( dissases and _
olarization) 3 7.0 K4 =0.0314
4 5 4 S5indarslavee 6 0 0 100 K5=0
Pupae 6 0 0 100
Aduts 6 9/ =2/4
K= N k =0.4441
Z
Time:2003-04 2003-06; Race: Bifeng valey
8 ( / )
Table 8 Population parameter of Byasa impediens(Motdity/Sviva rate( %))
Generation
2001 2 2002 1 2002 2 2003 1 1 2
Sage 709 5 6 7 5 4 6 A 18 A o
2" generation 1% generation 2™ generation from 1%generation verage;gn verageectjir;n
in 200207 09 in 200205 06 2002-07 2003-05 2003-04 06 ¢ g
Eogs 54.4+17.9/45.6 22.2+21.2/77.8 22.2/77.8 54.4/45.6
Larvee 52.6+28.4/47.4 39.3+15.2/60.7 80.2+15.9/19.8 62.4+32.0/37.6 50.9/49.1 66.4/33.6
Pupae 16.7/83.3 47.3+20.8/52.7 0/100 16.7/91.7 47.3/52.7
2.4.3 , 79.4%,
11.4 %, )
9
9
Table 9 Experiment population life table of Byasa i mpedienss
X Ix dxF dx 100 ox 100Sx K
13 1 3Zindarslarvee 35 Desgth due to diseases 80.0 K4 =0.0969
4 5 4 S5indarslavee 12 Desgth due to water 97.8 K5=0.0378
Pupae 11 loss during exwiation
2002-06 08, 2 JuneJduy 2002, second generation
2.5
, 900 1680m, 1200 1500m
0.7 (201 0.8



10 3193
10
10
Table 10 Habitat investigation o Byasa i mpediens
(%) Rate
N
(m) (m Habitat Number of hog umber o ( /10m) o hog
) Transect Number of ) hog plant esten .
Race Time Hevation canopy plant having lar- Densty of plant
length . hog plant by larvae and )
dengty vee and Caropy y density hog plant having
densty nearby neerby larvee
2002-08-27 1300 1400 150 0.7 13 0 2/0.7 8.7 15.4
Mulinli 1300 1400 150 0.9 6 0 0 4.0 0
1400 1300 300 0.7 0.8 15 0 0 5.0 0
2002-08-28 950 1450 3000 0.6 0.8 15 0 0 0.5
Sharwa ngmeo 1450 1500 1000 0.6 0.7 11 3/0.7 0 1.1 27.3
1400 1300 300 0.7 0.8 15 0 0 5.0 0
2002-08-22 1000 1200 500 0.7 Bush 3 0 0 0.6
Yuanbaozui 1201 1400 400 0.5 0.8 43 1/0.5 2/0.7 10.8 7.0
1401 1680 700 0.8 0.9 5 0 0 0.7 0
1680 1400 800 0.9 23 0 0 2.9 0
Farmland 70 %,
Jndongo 2002-08-30 820 1280 2200 Bush 30 % 0 0 0 0 0
1280 800 3000 10 %Qoverrateot 1 0 0 3.3 0
vegetation
2002-09-03 800 1000 2000 0.6 0.8 13 2/0.6 0.65 15.4
2002-05-30 1280 1400 300 0.7 Bush 25 0 0 8.3 0
Zhoujiawan 1400 1665 800 0.8 0 0 0 0 0
1680 1587 300 0.8 11/0.7 0 0 3.7 0
’ 0.5 Edge
Diarfangshan 1587 1231 2000 o farmiand 3 0 0 0.15 0
:1200m (0.6+0+3.3+.065)/4=1.14 /100m; (0+0+0+
15.4) /4=3.85%;1200 1400m (8.7+4.0+50+0.5+10.8+8.3)/6=6.22 /100m;

:(15.4+0+0+0+7.0+0) /6 =3.73%:;1400m

1.43 /100m; (27.3+0+0+0+0+0)/6=4.55%
1200 1500m , ,
, 1200 1400m
300m x 2m 25 , 4.17  /100nf
800 1200m ,

2.6

1500m

(1.1+0.7+2.9+0+3.7+0.15) /6 =
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Fig. 7 Prepupac of Byasa impediens
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Fig. 8 Pupae of Bvasa impediens

Pel 9 < P2 IR JALE B Fel 10 MA@ I8 TRUSH i T 4 H frg 5 11

Fig. 9 Pupae of Byasa impediens Fig.10 Parasitical ichneumon from Pupae of Byasa impediens

1T BRI — R il P12 J By B — KL
Fig.11 Fragement habitat—Dianfangshan Fig.12 Fragement habitat—Dapingshan
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