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Fig. 1. Types of the recording systems. (A, digital video camera system; B, video system; C, digital video

system).
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Table 1. Comparison of costs, storage equipment, and functional quality and efficiencies among the three

recording system

Video system

Digital video camera system

Items Digital video system
Storage equipment Hard disk
Functional quality and
efficiencies

Image quality Common
Broadcasting system Quick
Search system Quick
Camera system Quick
Space of storage Small
Extension Good

Costs (NT$) 80,000

180m Video tape

120m Video tape

Common Good
Slow Slow
Slow Slow
Slow Slow
Big Big

Common Common

80,000 60,000
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Table 2. Time duration for the pupation and emergence processes of P. analis

Number Time duration (min)
Process - —
of samples Mean +SD Maximum Minimum
Pupation Mae 42 64.50 +47.96 213 29
Female 43 58.37 +=26.89 145 31
Emergence Male 47 85.04 +57.96 347 26
Female 51 101.66 +=52.60 354 36
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Fig. 2. The pupation process of P. analis (A, prepupa with body upside down or laying lateraly; B,
prepupa with body slowing and moving ventrally up and down; C, occurrence of cleft from front to both
lateral sides of the pleural prothorax; D, cleft enlarged to thorax; E, pupa moving up and down out of the

cleft; F, completion of pupation with formation of milky colored pupa).



a5 4(2) + 31-40, 2002

BEEE5(p<0.05) °

TREIE 5 573 A ] 752601 1 LAty [T 48 B 3
e le([E3) - KSEEBMEEARENCD = 1.14 > #2317
AL s PESEE S AR E R R B AR - DLR
TR > H x fifi550.802 < x00s > df = 5
TE 7S HLEHEKAE - LR 2 o A e S EOAA
4rAri(Poisson distribution) - J&ZERE AR I ©
I S LU 2R EET P 2 W FA]58.37 +=26.89 min (n =
43) - [t s LIS AT AR REE164.50 +47.96 min
(n = 42) » Dlt-tesths & » @ HBHEZ(p >
0.05) ©

= Ak

{E %8 P BR155(26.0-29.2°C : 99 % RH : iF
HHI) BRCET - RS S ROE R A

Female n =43

Frequency
w

Male n =42

Frequency

Time of the day

el 3. 27 i A LI R L S S AT o
Fig. 3. Frequency distribution of pupation of P.

analis.

37

b BHERESANIAT RSB AR - B R SR
BB GE(E o FBH B G S T R
R AL SRR o WAE A AT > BEHR ~ Hsied
JE S Wil s S, > P ZFWSHR - R SN
AR - BEESEH L 1918 - NS - FHATN
TR PR A 24 B - PSSR T R
SEES BN S LR % - 1808 A RHE > SRS
FHIE R - PRt - WMIAA L Rk &
> T —EHRE I - GRS o U DITRA
TR R R 2 SR - RS A
&4 o

PO P o3 A ] 15560 A LR R A DA EE 554
e [#5) - ARG ELEESRECD = 1.09 - BT
AL s A P AT E R o frlE RS - LR
IR > x fEFE0.191 < x oo v df = 6 5 i
e GEE K HE s HI (LR TS0 AR a8 S BURA S
1> RS AU o M ER R AR P AR e
[4158.37 +26.89 min (n = 43) » Jift&a L7
P 327 f64.50 +47.96 min (n = 42) » DJt-test
Mg - AR 5P > 0.05) o fEmES 1A
kU R 7EAA L R ] IR HH BEr 38 A= e - i
AR IIRT F20#5101.66 +=52.60 min (n =
51) - fftsRAA LA AT R ]85.04 =57.96 min
(n = 47) > HAIE S AR > AF A bR
T R - DUt-testigiE - HING A5 B e 5
(p>0.05) -

# 3k
WSS SE = A 2238 BB IR 55 Inv/ )N
JH fh B2 sk LAF BaAH B BR - 72 SO S ARt
BIEFIN S R » AL E S o
51 M < ik

o] $75 - 1997 o ARG /N BE 4 ki o
EEERE AR E T DR -



38 EEE R {bmEAb

BSDBIRACOLEORNCANERA BSDRIRNCOLEORNCANERA

CAMERA

. EEE A AL SR o A - 2 WEHR - g SR SIS RS SR - B o MR EFIRAR - 39
eREE I ERR AR s C o EESIE SR G « D - MEEREH [ - 1218 T eE) - HAE : E > AT
M # i Se LB « F oo SHEREERGES ARk - 1SR EATHEH « G - R SEEEIE L » R - FLE
s H o TS BEAR L o

Fig. 4. The emergences process of P. analis (A, the compound eyes, thorax and abdomen of pupa turn
dark; B, the wing bug swelled and yellow greenish light emitted from the light organ; C, extension of
legs slowly; D, the body upside down or laying laterally; E, occurrence of cleft from the central of
prothorax; F, head and thorax moving from molt slowly; G; body turned and came from the molt with
milky color; H, body color turned black litter by litter).
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Fig. 5. Frequency distribution of emergence of P.

analis.
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Using a Digital Video System to Study Pupation and
Emer gence of the Firefly Pyrocoelia analis (Febricius)

Jen-Zon Ho? Hsien-Wen Huang" and Tsong-Hong Su®

1 Taiwan Endemic Species Research Institute, Chichi, Nantou, Taiwan

2Department of Entomology, National Chung-Hsing University, Taichung, Taiwan
Abstract

We set up a digital video system that connected to the main system of personal computer with an
image card, a 40G hard disk, a 12X CDR, and a high quality CCD. It was provided with infrared light as
its illumination source. This system was found to be better than the video system and the digital video
camera system in functional quality and efficiencies, such as image view, storage, transfer and extension,
and data collection and management. The digital video system is a useful monitoring system particularly
suitable for studies on activities of nocturnal fireflies. In this study the digital video system was tested to
monitor the pupation and emergence of the firefly Pyrocoelia analis Fabricius. The results showed that
occurrence of the pupation and emergency during 24 hours of the day were the random phenomena
without a peak occurrence. The time duration for the pupation was 58.37 +26.89 min for females and
64.50 +47.96 min for males, while for the emergence was 101.66 +52.60 min for females, and 85.04 +
57.96 min for males. However, there was no sexual significant difference in these two characters (t-test, p
> 0.05).
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