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10 A~ Fp 260750 5 W (Stichophthalma howqua 1.3.3 REBAFRETHNILEGHh  FFIE
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memnon Linnaeus) , & 7 KU (Papilio polytes
Linnacus) . 28 R\ 1§ ( Papilio bianor Cramer) . ik
JE R e ( Papilio demoleus Linnaeus) . ¥ B i
(Tirumala limniace Cramer) . 8 B W ( Danaus
genutia Cramer) . & B #% ( Danaus chrysippus
Linnacus) . ¥ & 2 Wit (Fuploea midamus Lin-
naeus) Hl A M Wk Mt ( Kallima inachus Double-
day),

12,2 Sy 2y UiEHY .4
. (Dendranthema mori folium ) (% FF) , {0
(Lantana camara) (S#ERERL , JL B FHF (Murraya
paniculata) (ZEFFL) il & 3 (Cyclamen persi-
cum) (FRFAEFL) . — B 20 (Salvia splendens) (J§
R A2 2F (Perunia hybrida) GiiRb) , = fitls
(Bougainvillea spectabilis) CEFFEFI R , Kk FH
(Telosma cordata) (W ZEFL) , i 3¢ (Brassica
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(EZFRD HWEW (Ficus microcarpa) (Z2FL) . bE 1
(Trachycarpus fortunei ) (K% f8 #l), o B %
(Caryota ochlandra) (¥ #8 Bl . 16 M ( Zan-
thoxylum bungeanum) (ZFEL) , 48 (Evo-
dia rutaecarpa (Juss.) Benth) (ZFFE}) , &4
(Aristolochia debilis Sieb. Et Zuce. ) (T H4AED ,
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Table 1 Activities of ten kinds of butterflies
iffE Time
[iES
Species 7:00— 8:00— 9:00— 10:00— 11.00— 12.00— 13.00— 14.:00— 15.00— 16.:00—
8:00 9:00 10:00 11.00 12.:00 13:00 14:00 15:00 16.00 17:00
FiHRME  St. howqua bowringgi 0 0 ++ A +-+B 0 0 0 0 0 0
F R P.omemnon 0 0 0 + 0 0 0 + + +
HRWE P, bianor 0 0 +C +C 0 0 0 -+ +C +C
EHFRE P polytes 0 0 +C +C 0 0 0 +C +C +C
IKEE R P. demoleus 0 “+C +C +C 0 0 0 +C +C +4C
FHHWE T, limniace 0 0 ++ +C 0 0 0 + +D +D
R D. genutia 0 0 ++ -+ 0 0 0 -+ + +
S B D, chrysippus 0 0 +D +C 0 0 0 + +C +C
B E.omidamus 0 0 +C +C 0 0 0 0 + +
Kbl st K. inachus 0 0 0 -+ 0 0 0 +C 0 0
TEWIOR S AR R AW 05 WHaRE B+ WalRERL .+ 52 A WhB 5 K%5:C5 A D,
Notes:0:Inactive; + : Active: + + : Very active; A: High flying; B:Low altitude flying; C:Low flying;D:Flying among the flowers.
®2 10 MBI ITHE R LR
Table 2 Comparison of flight conditions of ten kind of butterflies
ok GJHIE mm  mas Tasm SR wmwm gmm pme WS b
LS X 5 g PR T . ; 3
Species /)(m::?;g':"; P.memnon  P.bianor  P. polytes p % T.limniace D. genutia D.chrysippus . ov oo S h
SH 2t e 2 = v )
BEA B i 3) U 6—7  8—10 6—10 4—8  §—10 5—10  6—11 7—11 4—12 79
Green house Number of wing flap
T FH I ]/ s = _ iy _ . _ _ _ _
Time of {light duration 5—6 35 2—3 2—4 2—3 5—6 2—3 5—6 2—4 41—6
#4212 S 2 A s s sr slr s ar el . - -
Butterfly garden Number of wing flap =5 o6 o o 18 o 68 18 68 67
% TR [ /s 5—7 1—6 6—7 5—7 2—5 5—8 3—5 4 4—6 4—7

Netted room Time of flight duration

e 3 n) 0. R0 5 P Y 9 IRUBRE | 28 RUBE | Al
JRUHEE 7 RE B0 | WA A 5% R AR AR AT e e 80 L UL = P A
MBS RIT R E R, A T RAGREN
SEXY R 317.5 cm, W2 N 3075 em; 5 5,
ST | RV | 56 RUBE | T B 05 A I I 0 R AT

o BE— . 2 70~ 165 cm; 35 B RV | 7 JRUBE |
i TAE SR TR PR R M AT R B AR I Oy 25~35 em,
2.1.4 ®ATIRE ESMESEITEADRZE 20 H
WM 5 min AT B YT B BT DURA 8 7E 25 R
FH N ] A0 e fe B B PRI I . 25 2R DLk 4,

£3 I0HHBEITHEASELR

Table 3 Comparison of average flying heights of ten kinds of butterflies

c<m

2 Species W ZEMN  Green house e Bl %) % Y Netted room
HERUE  St. howqua bowringgi 317. 5 307.5
F W P. memnon 52.5 85
R P. bianor 65 122.5
EAREE P polytes 27.5 35
IKEE R P. demoleus 42.5 25
HEEWE T, limniace 65 70
IRBEME D, genutia 42.5 25
EBEME D, chrysippus 82.5 22.5
WA B E omidamus 82.5 165
Ahb ks K. inachus 57.5 75
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Table 4 Flight frequency of ten kinds of butterflies in five minutes
2 Species #ZE M Green house WIS FE % ) Netted room

WA St howqua bowringgi
LR P. memnon

N IE P, bianor

Ty KU P. polytes
IBEEWE P, demoleus

HHREE T limniace

EBEME D, genutia

G B D. chrysippus

TS ERPEME  E. midamus

F et K. inachus

14 9
16 13
15 11
12 12
13 11
10 8
14 17
16 14
7 6
14 13

FH % 4 AT AT, W el O 2 PN Y R AR R AT
155 9 B8 EL L 2 PN Y B 5 1 OB /D L U B I
DAL P 18 23 v AT A B R 5 B 45 1 B L
SRS D> | Fir LA BRE B 7 25 v TR 8 B ] Al o il e
15 B R — s TCIe R R 5 R 2 W % v, a5 S B
WA 2 T RAT I B R
2.2 A3 7T T I AL TE R 8 20

H AT - 328 0 ) 08 20 5K ) — R AR AS Tk A e TR AR
R — 2 AU B AR SR LG LA TR EE
Bz . 6 UGE 28 32 5 | U W R AT e R
BT YK 25 32 ) I ) FE I SRARAR & 43R 92. 6%
M 92.3%  BET- RN 7. 4% F 7. 7%, fT LA
FE B 8 2 A — A AR A% 1 LA T K S
XA Ty VR R AT AT B AR A X AR Y 58 T
2.3 S|HBRENFEEERBLER

W T o8 A, — R A O 4 I R R
4 AW B i 85 R A I B R P AR I R KL i
A LT 50 0 A e 52 . B IR R B LT
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H1¢ 5 RAL . 3l 3 A SR SRR AR K L P
PR . O 72,6005 1% Y90 R T EE /N
JIt LASH AL 6 LA, Ry 65. 0905 9 % K BH G B4
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FYAH R A LA o) e P 05 v A 9 B A AR A 0 Y
WA AT R4 ey (ELIE P AL R A A L P
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Table S Emergence of pupae under different environments

i g i3 A g A 5] 9
Ttem 7% HUFE N 1 0 I ok 1 7 HUFE N 1
Pupae in greenhouse cage Pupae in plant breeder Pupae in netted room cage
LR I - - .
Number of virus or bacteria-infected pupae 35 o4 24
i F%E40 Number of dead pupae 19 78 98
IH 1L % Emergence number 143 246 41
P4E# /%  Emergence percentage 72.6 65.0 25.1
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Fig. 1 Survival of butterflies at different temperatures
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Ornamental Evaluation of Butterflies and Artificial Control

MA Xixi', WEI Yongping® and LIU Yang'

(1. College of Life Sciences, Northwest University,Xi’an 710069, China;2. College of Plant Protection,

Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract Due to climate reasons,nowadays most of flying butterflies need to be introduced from the
south areas of China, but the high mortality rate is always caused by long-distance transportation. So
it is urgent to solve the problems of optimum storage temperature and the number of days for butter-
flies’s survival. In addition to butterflies, pupae are often used as objects, and different suroundings
will affect the emergence rate of pupae and the survival rate of the final butterflies. Therefore, the
emergence environment of pupae also plays a decisive role in the flying activities. China is rich in but-
terfly resources. Most of them have very high ornamental value, and the identification of suitable but-
terfly species can improve the flying effect. The survival rate of butterflies under different tempera-
tures and humiditis was studied for the effect of refrigeration on the butterfly and the optimal storage
conditions. To determine the optimal transport object by analyzing the influence of different packaging
methods on the butterfly and chrysalis. Combined with the ornamental value of the butterfly in the
greenhouse and the nets indoor flight, we could determine which butterfly species is suitable for intro-
duction. The 10 species of butterflies had high ornamental value. The higher survival rate could be en-
sured by air transportation with packing of the triangular paper bag. The butterfly was 92% and the
chrysalis was 97%, but the emergence rate of the chrysalis was not high and the highest emergence
rate is 72. 6%. Cold storage at 18 centigrade temperature and 80% relative humidity could delay about
6 days in the butterfly release time. Different species of butterflies had some differences in the flight
behavior. The objects that can be transported in the flying activities are butterfly adult and chrysalis,
but it is more economical to introduce butterfly adult than chrysalis. It is the most suitable way to
transport the triangle paper by air transportation. Refrigerated and stored at 18 C and 80% relative
humidity can delay the flying time of butterflies, which is about 6 days. It can provide a reference for
the butterfly flying activities, reduce the economic loss, and improve the effect of flying.

Key words Butterflies; Butterfly chrysalis; Watching; Temperature; Sorage; Flying effect
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