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Developmental temperature threshold and effective accumulated
temperature in Bactrocera ( Zeugodacus) tau

Chun-yuan LI, Jia-jiao WU " , Xue-nan HU, Hai-jun LIU
Guangdong Inspection and Quarantine Technology Center, Guangzhou, Guangdong 510623, China

Abstract; [ Background] The fruit fly Bactrocera ( Zeugodacus) tau (Walker) is an important quarantine pest worldwide. The spe-
cies occurs in many provinces and cities in China, causing serious economic losses to crops. [ Method] The B. (Z. ) tau popula-
tions were artificially reared at seven constant temperatures (10, 14, 18, 22, 26, 30 and 34 °C). The developmental durations of
eggs, larvae and pupae were recorded, and the developmental threshold temperature and effective accumulated temperatures were
calculated. [ Result]The developmental threshold temperature of eggs, larvae, pupae and the whole generation was 7.36, 2.43, 7.64
and 7.64 °C respectively, and the effective accumulated temperature was 20.21, 187.69, 156.65 and 364.55 DD ( degree-days) ,
respectively. At 34 °C, the developmental duration of eggs was relatively long, and the no flies emerged from pupae. [ Conclusion
and significance] In the range of 10 ~30 °C, the developmental duration of eggs, larvae and pupae were shortened by increasing
temperature, with a positive liner relationship between developmental rate and temperature within this range. At 26 and 30 C, the
developmental durations were significantly shorter than that at other temperatures. The results provide a scientific basis for under-
standing the developmental temperature limits of B. (Z. ) tau, studing on the adaptability and quarantine measures of the pest.
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Table 1

Developmental duration of B. (Z. ) tau under different temperatures

VL Temperature (°C) PRy Egg stage (d)

A Hi ] Larva stages (d)

i) Pupa stage (d)

10 5.99 £0.08a
14 4.08 +0.00b
18 1.73 £0.00c
22 1.58 £0.00d
26 0.91 £0.01e
30 0.75 £0.01f
34 0.87 £0.01e

25.35 +0.26a 63.78 £1.35a
16.26 £0.77b 26.97 £0.08b
10.37 £0.39¢ 15.88 £0.20c¢
8.14 £0.26d 10.45 +0.15d
7.44 +0.61d 7.92 £0.02e
7.01 £0.07d 7.04 £0.04e
7.73 £0.37d -

I AP + FRifE s RIFVEBAR S AR R/ING FRRIRTE 5% KF B2 35 - " FRRTE 34 CARBESZEINAH .

Data in the table are means + SE; different small letters in the same column indicate significant difference (P <0.05) ;

" —" represents none emergence at 34 C.

2.2 BHEMNEETERR

FH Logistic 75 FEXT & HU Y A& 7 Dy A -5 A0 L 1)
BERR AT Bl AR B DUF LG R, 45 ASTE
AR BE N OEE AL G 45 R WL 1~ 3,

BE: V =1.3330/[ 1 + EXP(4.4355 - 0.218209 1) ],
R* =0.9459, P < 0.05;

it Vo= 013466/ 1 + EXP(3.5502 - 0.245143 1) ],
R* =0.9816, P < 0.05;

B V = 0159463/ 1 + EXP(4.2380 —0.212415 1) ],
R* =0.9992, P < 0.05,

H VFEIREE RS, FoRIRE

—o— 1| & {H Fitted value
—8— W2 (Y Observed value

1.40 -
1.20
1.00
0.80
0.60
0.40
0.20
0.00 + T T T T T 1
10 14 18 22 26 30 34
i Temperature ('C)
1 AEEBETMHNEATERREINEE

Fig. 1 The developmental rate fitting chart of egg at different temperatures
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Fig.2 The developmental rate fitting chart of larva at different temperatures

—o— 1| & 1H Fitted value
—&— I 22 (¢ Observed value

Development rate

0.16 -
0.14 A
0.12
0.10
0.08
0.06
0.04
0.02
0.00

Development rate

10 14 18 22 26 30
¥R E Temperature ("C)

B3 AREEETHENRBEERRAMUSHE
Fig.3 The developmental rate fitting chart of pupa at different temperatures
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Table 2 The developmental threshold temperature and effective accumulated temperature

for different development stages of B. (Z. ) tau

175 Insect stage

R

Developmental threshold temperature (°C)

ARBR (A

Effective accumulated temperature ( degree-days )

bl Egg 7.36 20.21
4 i Larva 2.43 187.69
i Pupa 7.64 156.65
4L Generation 7.64 364.55
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