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Effects of 5 chemicals on oriental fruit fly puncture and oviposition to sweet orange and its mortality.
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Table 1.

Classification index

Eggs per

Egg no. per

Classification

Mortality no. per fruit Deterrence index index (puncture) Punctures

Punctures

Oviposition

(oviposition)

Deterrence index

punctures

fruit

Lower inhibitor

Upper

(oviposition)

Lower inhibitor +

0.735

Upper

(puncture)

L
0.2
2.6
2.4

(o)
91.2 2"
72.8b

Insecticide

N/A
N

N
Y

N/A
0.506
0.506
0.449

N/A
1.494
1.494
1.551

0.000
0.989

190.8
103.6
187.4
164.9

0.0
134.3
274.3

534.2
373.0

0.0
349.2
658.4

v
N
N
N

1.265
1.499
1.356
1.689

0.083

2.8

Deltamethrin
Malathion

0.501

0.977

3.6
2.8
34

1.109
0.386

524.6
560.8

0.644
0.311

0.980
0.540

3.2d
352¢

Spirodiclofen

59.3

83.0

1.4

Abamectin

Azadirachtin

Y
Y
Y

0.904
0.862
0.688

1.096
1.138
1.312

0.036

30.2 2139
87.7 2229

95.1

1,668.8
1,604.8
1,653.8

36.2
105.2
3232

Y
Y
N

0.730

1.270
1.243
1.593

0.217

7.8

1.2
1.2
34

24d
10.4d

10x diluted
100x diluted

0.106
0.307

0.270 0.757
0.747

72
5.0

330.8

0.407

8.8d
“ The insecticides treated (+) or the control (-) within each cages.

1,000x diluted

¥ Mean with the same letters referred to no significant difference by the LSD test at P < 0.05.

ST

* Inhibition effects of the insecticide on puncture/oviposition. Abbreviations: Y: has inhibition effects; N: no obvious influence; N/A: analysis was not available.
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[l 1. NEDREEIRRE IR 7 d ARSI NE B R - Hor 10x EIBRR R B R A i R E R AT
2P R R PR BRI IR HIEE S (FREAPTERR) fEiR -
Fig. 1. The morphology of sweet orange after 7 d storage by treated with different concentrations of azadirachtin,

especially the fruit treated with high concentration of azadirachtin revealed severely collapse (indicated by arrows) in
the surface of fruit.

2. FRRFEIREERR R HR T R 7 d & 2 REE 0T -

Table 2. Fruit quality of sweet oranges after 7 d storage by treated with different concentrations azadirachtin.

Original fruit ~ Post storage Water Peel Juice Juice  Total soluble Titratable
weight fruit weight loss thickness weight rate solids acidity
Insecticide (g) (2) (%) (mm) (g) (%) (°Brix) (%)
Control 118.78 a“ 115.88 a 2.45b 326a 483 a 41.6a 12.72 a 0.26 a
Azadirachtin
10x diluted 116.19 a 112.18 a 345a 3.53a 41.2ab  36.9ab 11.90 a 0.30a
100x diluted 116.08 a 113.15a 2.53b 370 a 433ab  382ab 1240 a 0.32a
1,000x diluted 11595 a 112.93 a 2.61b 3.65a 39.3b 34.7b 12.18 a 0.30a

“ Mean with the same letters referred to no significant difference by the LSD test at P < 0.05.

%3, IR I R A TR -

Table 3. The organoleptic evaluation of sweet oranges after different azadirachtin concentration treatments.

Insecticide Sour Sweet Juicy Texture Flavor Peculiar taste
Control 1.2 2.6 2.9 2.6 3.6 N*
Azadirachtin

10x diluted 1.9 2.0 2.8 2.2 1.3 Y

100x diluted 1.2 1.8 2.6 2.4 1.8 Y (3/5 subjects)

1,000x diluted 1.3 33 2.7 2.4 3.4 N

* Sweet orange fruit has peculiar taste (Y) or not (N) answered by 5 subjects.
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Bl %2 (Cornelius et al. 2000a, 2000b;
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The Control Efficacy on Oriental Fruit Fly
(Bactrocera dorsalis) with Five Insecticides of
Different Modes of Action in ‘Liucheng’ Orange
[Citrus sinensis (L..) Osbeck cv. Liucheng]

Hui-Zhen Lu', Tai-Chuan Wang’, Shou-Horng Huang’, and Chi-Nan Chen*’

Abstract

Lu, H. Z., T. C. Wang, S. H. Huang, and C. N. Chen. 2016. The control efficacy on
oriental fruit fly (Bactrocera dorsalis) with five insecticides of different modes of action
in ‘Liucheng’ orange [Citrus sinensis (L.) Osbeck cv. Liucheng]. J. Taiwan Agric. Res.
65(2):109-116.

The oriental fruit fly [Bactrocera dorsalis (Hendel)] is one of the most important pests in the
world. The females lay eggs into fruit surface and hatch, then the larvae cause the damages of fruit
dropping. Chemical control is widely used to manage the problem of oriental fruit flies by its low cost
and fast control compared with other practices. This study focused on effects of some registered in-
secticides, which were used for pest management of sweet orange (Citrus sinensis) in Taiwan before.
The fruits were dipped with 2.4% deltamethrin SC (1,500x), 50% malathion EC (800x), 30% spirodi-
clofen SC (5,000x), 2% abamectin EC (2,000x) in choice test. 4.5% azadirachtin EC in 10x, 100x,
and 1,000x were used as positive control of deterrent oviposition, and water was used as negative
control. The results showed that the females directly died by the treatments of deltamethrin, malathion
and abamectin. The treatment of deltamethrin almost prevented the females from penetrating and lay-
ing eggs. The treatment of abamectin also suppressed laying eggs to fruit effectively. However, the
treatment of malation did not have any oviposition deterrence effect. The treatment of azadirachtin
could not kill the oriental fruit flies, but it reduced the numbers of laying eggs in oranges. In addi-
tion, the laying eggs decreased with the increasing of the concentrations of azadirachtin. Both 10x
and 100x diluted azadirachtin revealed the greatest repellent effect in our experiment. The fruit qual-
ity and sensory evaluation for fruits were conducted after the application of insecticides. Drug spots
appeared on the surface, and weight loss and odd smell were observed on the fruit treated with 10x
azadirachtin. Overall, the deltamethrin was better than other insecticides for the control of oriental
fruit flies in this study. Azadirachtin can inhibit the oviposition of oriental fruit fly, but inappropriate
concentration of insecticides may affect fruit appearance and its quality. Therefore, the repellent treat-
ment of azadirachtin integrated with other field techniques may have the potential to develop a new
control method of oriental fruit fly in the future.

Key words: Bactrocera dorsalis, Citrus, Insecticide efficacy, Fruit quality analysis.
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