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Effect of different hostfruits on the cold hardiness of Bactrocera dorsalis
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Abstract The influence of different host fruits on the cold hardiness of oriental frit fly Bactrocera dorsalis
Hendel was evaluated in the laboratory. One day old pupae bred with 15 different melons and fruits were
chosen to test for their supercooling points SCP . Furthermore the SCPs of 3rd instar larvae one day old
pupae 3 days old pupae 5 days old pupae 7 days old pupae and 2 — 3 days old adults male and female
bred with five host plants pumpkin tomato citrus guava and star fruit were measured and the survival of
one day old pupae bred with these five plants at low temperatures was observed. The results showed that the
mean SCPs of one day old pupae of B. dorsalis bred with 15 different host fruits ranged from — 11.03°C to
- 13.17°C. Moreover these values were significantly different at 0.05 level and these fed on rose apple had
the highest SCP - 11.03°C  while those fed on balsam pear had the lowest SCP - 13.17°C . The mean
SCPs of B. dorsalis at the same developmental stages bred with the five host fruits further tested were
significantly different from each other F ,¢; =35.6 P <0.01 . The mean SCPs at different developmental

stages of B. dorsalis bred with the same host were also markedly differenct from each other F g3 =392.9
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P<0.01 and there were notable interaction between host fruits and the fruit fly developmental stages

F s =9.4 P<0.01 . There were some changes among the mean SCPs of different developmental stages
of B. dorsalis. From the 3rd instar larvae to one day old pupae the SCP values were low and there were no
significant difference between them. But for the pupae of 3 days old 5 days old and 7 days old their SCP
values decreased notably with the lowest point —20°C however there were no significant difference among
them. For the 2 — 3 days old adults female and male  the mean SCPs increased again to — 10°C. The SCP
values for the 3rd instar larvae one day old pupae and adults were significantly higher than that of pupae at
other three developmental stages. In order to determine the survival response to various cold stress in different
host fruits of B. dorsalis acute low temperature —3°C 1 -8 h and chronic low temperature 6°C 1 -
8 days regimes were designed the corrected survival rate of the one day old pupae fed on guava star fruit
and pumpkin were higher significantly than that of the pupae fed on tomato and citrus. By exposing them to the
selected low temperatures 0°C 3°C 6°C and 9°C  for 2 days the same results were obtained. Therefore it
could be concluded that different host fruits could influence the the cold hardiness of next generation of B.
dorsalis  and the reason underlying this needs to be further explored.
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Table 1 Comparison of one day old pupa SCP of oriental fruit fly developed from 15 melons and fruits
SCP SCp
Species of fruits and melons Number of pupae tested Means of SCP  °C SCP range °C
Rose apple 34 -11.03+0.35a 8.00
Pumpkin 29 -11.03+0.31 a 7.10
Tomato 30 -11.11+£0.33 a 6.80
Hot pepper 33 -11.70+0.28 ab 7.80
Jujube 26 -11.75+0.30 ab 6.20
Banana 26 -11.82+0.26 ab 5.30
Pear 29 -11.98+0.28 ab 5.50
Mango 30 -12.03+0.32 ab 7.20
Orange 30 -12.05+0.19 ab 3.80
Guava 31 -12.06+0.22 ab 6.10
Apple 24 -12.10+0.22 ab 4.50
Cucumber 29 -12.35+0.29 be 6.40
Star fruit 30 -12.73+0.31 be 7.60
Lichi 27 -12.79+0.35 be 6.60
Balsam pear 38 -13.17+0.30 ¢ 8.20
Notes SCP One-Way ANOVA/Duncan SCP 0.05 Means of SCP  + SE

were analyzed by One-Way ANOVA/Duncan and those followed by the same letter are not significantly different at the 0.05 level.

2 5 SCP  C
Table 2 Comparison of mean SCP values of different developmental periods of

Bactrocera dorsalis developed from 5 fruits and melons

3 1 3 5 7 Adults
Hosts 31 instar 1 day 3 days 5 days 7 days
old pupa old pupa old pupa old pupa Female Male Average
-10.56 + -11.83+ -20.90 + -20.55+ -19.38+ -10.35+ -9.60 + -9.99 +
Guava 0.31ab a 0.31b a 0.32d a 0.36 cd a 0.33¢ ab 0.41a ab 0.21a a 0.24a a
-11.62+ -12.08 = -20.71 -20.48 = -19.26 = -11.4+ -11.42+ -11.43+
Star fruit 0.23a b 0.38a a 0.32¢ a 0.28 be ab 0.32b ab 0.42a b 0.31a b 0.26a b
-10.79 -11.67+ -20.77 -19.70 + -18.22+ -10.77+ -10.22+ -10.43
Orange 0.22a a 0.39a ab 0.54¢ a 0.46 bc ab 0.33b a 0.33a ab 0.39a a 0.19a a
-10.00 + -11.30+ -21.22+ -19.03 + -19.73 -9.74 + -10.54 + -10.13+
Tomato 0.35ab a 0.41b ab 0.38d a 0.39¢d b 0.30¢ b 0.36a a 0.30 ab ab 0.24ab a
-10.68 + -10.36 = -21.49+ -20.33+ -20.16 = -11.24+ -10.50 = -10.87+
Pumpkin 0.16a a 0.28a b 0.33b a 0.40 b ab 0.34b b 0.29a b 0.37a ab 0.24a ab
Notes + Duncan 0.05
Duncan 0.05 Data in the table are mean + SE and those in the same row followed by the same small letters

outside the brackets and in the same column followed by the same small letters inside the brackets have no significant difference at 0.05 level by Duncan’s method.
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3C 2 25.2% 9C
86.7% 77.6%

44.9% 44.7% F 6 =10.795 P<0.01
35
Table 3 Parameter estimate + SE for logistic regression models relating mortality of pupae of Bactrocera dorsalis

bred with five different hosts to exposure time and exposure temperature at different low temperatures

6C -3¢ 2 Two days
Hosts a b R Llil;lGS() a b R Llir}r]lem a b R Llifélpso
Guava 6.10 1.77 0.999 3.444 1.81 0.29 0.574 6.37 3.15 1.46 0.989 2.159
Star fruit 4.06 1.37 0.999 2.965 1.95 0.37 0.835 5.245 2.79 1.54 0.878 1.812
Orange 3.60 1.49 0.980 2.411 1.80 0.49 0.977 3.68 1.75 0.36 0.901 4.83
Tomato ~ 3.09 1.75 0.932 2.87 2.52 0.97 0.994 2.595 3.16 0.73 0.924 4.355
Pumpkin 3.77 1.09 0.999 3.47 1.92 0.38 0.971 5.115 2.32 0.66 0.992 3.505
Ltimes, 50% Time required for achieving 50% mortality Ltemps 50% Temperature required
for achieving 50% mortality .
Pr =100/ 1+ ax* Liriomyza sativae SCP
exp —b*y 5 - 11~ -24C 3
SCP
P
t P <
0.01 R*>0.84 3 SCP
Ltimes,
6C -3C Zhao and Kang
Ltimes, 2000
6C -3%C Ltimes, SCP
2.411 3.68 h 3.47 SCP
5.115 h 3
2 Ltemps,
Ltemps, 1.812°C
4.83C 3
4 5 1 SCP
-10.36C -12.08°C
5
MacDonald et
al . 2000
2005 2005
Knight et al. 1986 15
1
SCP -5.7C ~
-25.1 1

SCP 3 5 7
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