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Table 1. Pupal weight of T'. pinastrina pinastrina reared at different temperatures.

Temp. (°C) No. of insect observed Avg. pupal wt. (g)V
15 15 1.83%
20 14 1.76®
26 18 2,122
30 4 1.78°
CK® 10 2.30°

(b Means followed by a common letter are not significantly different at 5% level.
) Field collected pupae.

6 | eena——
i . ——— e -
g1 - O
g 2} —
o3 -—-—overwintering pupae —

al- E——

s} SEa——

| | ] | | | | | | | | ] ]

month

Fig. 1. The period of each generation reared in the laboratory.
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Fig. 2. Seasonal changes of number of larvae of 7. pinastrina pinastrina.

Table 2. The life history of T. pinastrina pinastrina at different temperatures.

Developmental period (days)

Temp. (°C)

Egg stage Larval stage Pupal stage Adult
5 12.741.4 55.344.8 43.5+4.2 6.1+1.1
20 9.441.0 27.041.9 21.3+1.0 6.7+1.4
2% 3.840.6 21.441.7 15.70.7 4.2+1.3
30 2.9+0.6 14.4+1.1 9.740.7 3.6+0.8

Adults can’t mate and oviposit at 15°C

o EROANEIWZET

AW ENTEE—EEEIER  BEBEENSHBNLEROERNELT L MRETERER
AL M EEESARSRERST - & RO ERERRNZRZNVEAEEL » BRARK
SO 0 SHABENEBOLUEERS BN Papilio BRMENEEE LBLRTRANA THEE
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Table 3. The larval survivors at various periods after starvation.

Larval No. of insects No. of survivors after Chr)

instar tested 12 24 36 48 60 72 84 9

1st 15 10 2 0 0 0 0 0 0

2nd 20 20 18 11 4 0 0 0 0

3rd (Green) 10 100 10 10 110 10 5 0 0

3rd (Brown) 10 100 10 10 10 10 10 6 0
2. B

HAFBEREXFTYETTE » AHRESERAYHENES  ARSBEHTNEERER
' FREEER (RE) - BMSRERTUM » THESEACREE » SREMS » QI SRS
HAZERIERERRBERCTS » ERAYAR » ARV EBERL AT » LIWEAERFHRE
R hkEBMERsA (Fuzeau-Braesch, 1972) o

Table 5. The color variation of 5th instar larvae as affected by crowding.

Treatment : Transformed mean Mea}gr‘% (t)lfOtSté;ég:tar
1 larva /leaf 22.23» 14.55"
2 larvae/fleaf 83.582 100.002
3 larvae/leaf 83.582 100.002
5 larvae/leaf 83.582 100.00=

Means followed by a common letter are not significantly different at 5% level.

Transformation made by Sin-%,/P.
Test by Fisher’s least significant difference test. MSE (df =12)=3.627

3. &
S RZ GGV EARNEE ) £ERBT b SHHBIBEA » FAEBHBOABLY
BFRNERKECEBATEAEEER (FX)  ROEEIHREERE RGO EE -

Table 6. The color variation of 5th inster larvae as affected by injury.

Treatment Transtormed - Mean % of Sth insar
2nd instar larva cut horn, Green 65.00° 81.67°
3rd instar larva cut horn, Green 61.330 76.67°
3rd instar larva cut horn, Brown 83.582 100.002
2nd instar larva untreated, Green 25.00¢ 18.33¢

Means followed by a common letter are not significantly different at 5% level.
MSE(df= 8 )=24.4796
Test byFisher’s least significant difference test.

Transformation made by Sin-!}/P.
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%) HERTHREADRERE  RABEKRD LW IR B B R A e BEER
ANRER N RERTABRBEERZ— KA TEBEEY BREE—ENHRTIEBES
s (Fuzeau-Braesch, 1972) » T SRR A ES By S BT LR AT e -

Table 7. The color variation of 5th instar larvae reared at different

temperatures.
Temp. (°C) Transformed mean Mealg 1’:;/oa %";)f%‘r ég:tar
15 58.71* 72.81%
20 51.10b 60.55°
26 21.19¢ 13.29¢
30 17.79¢ 9.43¢

Means folloWed;by a common letter are not significantly different at 5% level.
MSE(df= 7 )=12.2147

Test by Fisher’s least significant difference test.
Transformation made by Sin-1y/P.

Table 8. The color variation of 5th instar larvae as affected by relative
humidity at 26°C

Mean % of 5th instar

Relative humidity (%) Transformed mean larva not green
60—70 21.19> 13.29®
100 59.022 70.30°

Means followed by a common letter are not significantly different at 5% level.
MSE(df= 4 )=11.8017

Test by Fisher’s least significant difference test.
Transformation made by Sin-1y/P.
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6. &M

SR NI B R (8hr) » RS ABAIEES  EH B SERN  AREEASEH
SWRRLD  ERARALERERG KRR (16 ) R 12 hr BRZEAHERERK)BBE



y 48 R AR B

WHERTEE (Fh) - ERSBE—ENHFEHEM (Fuzeau-Braesch 1972) » MiELLW#EAE
Papilio BBMTE » S WHBRMEETZXHLE (Hidaka, 1965) HEKBRERZFAE
EH » IRIEE o

Table 9.- The color variation of 5th instar larvae reared under different

photoperiods.
Photopreiod (L/D. hr) Transformed mean Mez};ln‘:/; (1)1fot5tghr é::tar
! 8/16 60. 142 74.76%
12/12 17.79b 9.43b
16/8 20.38¢ 12.67°

Means followed by a common letter are not significantly different at 5% level.
: MSE(df= 6 )=28.884

' Test by Fisher’s least significant difference test.

Transformation made by Sin-1,/P.
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AT S LA N EE L - R R BN o B k24hr o TBALGIR K o RILFER AT L
FIEZER ARSIl oh 886 » ZEIR R A=HIAINE (B7) » BRENSLIGRE » fBaR
AREMER—EBRE 5 MEERENGHRE  BEEEE » FIEREKBRGENRE & » BEWH
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PG iR AsEE (B1) » Bk RN B ENR RV ERGRERE  LiikkE
(SRBZRT 17 hr) WTRERSZ W MR BBORA » RFERE (R 9 hr) AEZBSHS WY » B

R B e ot




BERCRIBETE L RSB a (L

49

Table 10. The color change of various instars after ligation.

Larvae Original color Color change after moult‘?’
2nd instar resting before moult. Green Ant. : Green ; Pos. : Brown
3rd instar resting before moult. Green Ant. : Green ; Pos. : Brown
4th instar resting before moult. Green Ant. : Green ; Pos, : Brown
4th instar Just before moult. Gresn Ant. : Green ; Pos. : Green

: Brown : Brown
4th instar resting before moult. Others Ant. : Brown ; Pos. ¢ Brown
4th instar Just before moult. Others Ant. : Brown ; Pos, : Brown

) After thoracic ligation.
Ant. ; Anterior part.
Pos. : Posterior part.

Table 11. The color change in 3rd instar larvae at different periods

of ligation

Ligation before moult Chr)

Color after moult*

[T-IEN A

13
17
24

Ant.
Ant. @
Ant. :
Ant.

Ant
Ant
Ant

: Green
Green
Green
: Green
. * Green
. : Green
. + Green

Pos.
Pos.
Pos.
Pos.
Pos.
Pos.
Pos.

+ Green

: Green

: Green

¢ Slight brown
+ Light brown
: Brown

: Dark Brown

* After thoracic ligation.
Ant. : Anterior part.
Pos. ¢ Posterior part.
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STUDIES ON LIFE HISTORY AND LARVAL COLOR CHANGE IN THERETRA
PINASTRINA PINASTRINA MARTYN (LEPIDOPTERA: SPHINGIDAE).

C.C. Yeh

Department of Entomology, Chung Hsing University,
Taichung, Taiwan, ROC.

Mass rearing of Theretra pinastrina pinastrina Martyn can be conducted by using the rearing
cage (40x40x80 cm). Its life history is 27 days at 30°C and 111.5 days at 15°C. This sphingid moth
.completed 7 generations in Taiwan, first generation starting from mid-March, and overwintering
by pupal stage in November, The factors affecting larval color changes were found to be food, crowd-
ing, injury, temperature, humidity and photoperiod. Color variation resulting from moulting was
from green to brown complex, particularly common in Sth instar larvae. The brain secretion during

moulting could be a key factor for controlling color variation before 7-9 hr of moulting as tested
by ligation.
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Hlustration of Figures

Fig. 3 | Fig. 6
Fig. 4 | Fig. 7
Fig. 5 | Fig. 8

Fig. 3. Mating of Theretra pinastrina pinastrina.

Fig. 4. Brain transplantion into tail horn area after double ligation at throax and 6th abdominal
segment.

Fig. 5. The color variation of Sth instar larvae ligated before moulting,

Fig. 6. The color variation of the 4th instar larvae in different time (hrs. as show by numbers)
of ligation before moulting.

Fig. 7. Double ligation at thorax and 6th abdominal segment 9 hr and 17 hr before moulting,
respectively.

Fig. 8. Larvae showing different color patterns,
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