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From our field investigation from 2017 to 2018, five diseases and four insect pests have been identified as
the primary biotic stressors of fruit-producing mulberry, which include popcorn disease and mulberry sucker,
respectively. In this study, we examined the relative control effects of selected agro-chemicals against the
popcorn disease and mulberry sucker. Our systemic treatment methods to simultaneously control the pop-
corn disease and the mulberry sucker indicated that an integrated control method showed a superior result
with the control efficacy of 89.3%, while a conventional control method resulted in 66.7%. As a result, we con-
cluded that it is much efficient to control both disease and insect pest in mid-April while sequentially applying
chemicals only for the popcorn disease from February. By considering the ecological aspects of the popcorn
disease and mulberry sucker, this systemic treatment will be able to reduce the labor of growers required for
the control.
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Table 1. Characterization of treated pesticide in experiments

Category Common hame Al (%) Formulation Dilution
Popcorn disease Hexaconazole-thifluzamide 2+1 GR 4kg/10a
Sulfur 80 WG 100 x
Thiophanate-methyl-triflumizole 45+15 WP 1,000 %
Mulberry sucker Dinotefuran 20 WG 1,000 X
Amitraz 20 EC 1,000 x

Al, active ingredient; GR, granule; WG, water-dispersible granule; WP, wettable powder; EC, emulsifiable concentrate.
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Table 2. Pesticides combination for control of popcorn disease and mulberry sucker in 2017

Processing contents

Pest Treatment
Spraying time No. of times

Popcorn disease (1) Hex-thi Mid of February 1

(2)S Early of March 1

(3) Thictri Mid of Aprril 2

(4) Hex-thi — S — Thi-tri Mid of February — Early of March — Mid of April 1—-1—2
Mulberry sucker Di — Ami — Di Early of April —Mid of April — Last of April 1—1—=1
No treatment - - -

Hex-thi, hexaconazole-thifluzamide; S, sulfur; Thi-tri, thiophanate-methyl-triflumizole; Di, dinotefuran; Ami, amitraz.

Integrated Popcorn disease Hex.thi Thi.tri Thi.tri
control Mulberry sucker Di Ami Di
Conventional | Popcorn disease Thi.tri Thi.tri
control Mulberry sucker Di Di

Popcorn disease
No treatment

Mulberry sucker

Early Mid Late Early Mid Late Early Mid Late
February March | April |

Fig. 1. Sequential application of each pesticide for the control of Popcorn Disease and Mulberry Sucker in 2018. Concentration in spraying
pesticides was followed by the registered label for each crop. Ami, amitraz; Di, dinotefuran; hex-thi, hexaconazole-thifluzamide; S, sulfur;

Thi-tri, thiophanate-methyl-triflumizole.
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Table 3. Occurrence of major diseases observed on mulberry plants in Jeonbuk province from 2017 to 2018

Year Diseases species :::1:;: Disease rate (%) Oc;::ir::ce P;?;etcf:;t

2017 Sclerotinia shiraiana, Scleromitrula shiraiana 1 0.08 (0-0.3)° May-Jun Fruit
Fusarium lateritium 2 0.1(0.1-0.1)° Mar-Jun Twig, flower buds

2018  Sclerotinia shiraiana, Scleromitrula shiraiana 1 6.6 (0-31.5)° May-Jun Fruit
Aecidium mori 2 6.0 (0-33.4)° May-Jun Leaf, Fruit
Fusarium lateritium 3 1.4 (0-28.8)° Mar-Apr Twig, flower buds
Phloeospora maculans 4 0.1 (0-2)° From Jun Leaf
Phyllactinia moricola 5 04(0-11.3)° From Jun Leaf

°Diseased fruits rate (%).
PDiseased leaves rate (%).

Table 4. Occurrence of major insect pests observed on mulberry plants in Jeonbuk province from 2017 to 2018

Year Insect species ::;I;;: Dan'::z:c: ol/:)a ves Occurrence period  Plant part affected

2017 Anomoneura mori 1 0.2 (0-0.5) Apr-Jun Leaf, fruit

2018 Anomoneura mori 1 2.4 (0-15.3) Apr-Jun Leaf, fruit
Hyphantria cunea 2 2.9 (0-76.9) From Jun Leaf, fruit
Glyphodes pyloalis 3 0.5(0-11.7) From Jun Leaf
Pentatomidae 4 0.6 (0-5) Mar-Apr Leaf
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Table 5. Control effect of four spraying system for popcorn dis-
easein 2017

Diseased Control

Treatment fruits’ (%) value (%)
Single (1) Hex-thi 62b -

2)s 6.2b -

(3) Thi-tri 10a 833
Sequential (4) Hex-thi = S — Thitri 06a 90.0
No treatment - 6.0b -

Hex-thi, hexaconazole-thifluzamide; S, sulfur; Thi-tri, thiophan-
ate-methyl-triflumizole.

*Values followed by the same letter are not significantly different
at P < 0.05 based on Duncan’s multiple range test.
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Table 6. Control effect of alternative insecticide spraying system o] o_lr
for mulberry sucker in 2017
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Table 7. Control effect of chemical management strategies for popcorn disease and mulberry suckerin 2018

Popcorn disease Mulberry sucker
Treatment
Diseased fruits® (%) Control value (%) Damaged leaves® (%) Control value (%)
Integrated control” 33a 89.3 0a 100
Conventional control* 103b 66.7 Oa 100
No treatment 309c - 123b -

*Values followed by the same letter are not significantly different at P<0.05 based on Duncan’s multiple range test.

®(1) Hexaconazole-thifluzamide—(2) sulfur—(3) dinotefuran—(4) amitraz+thiophanate-methyltriflumizole—(5) dinotefuran+thiophanate-
methyl-triflumizole.

“Popcorn disease was treated thiophanate-methyl-triflumizole and mulberry sucker was treated dinotefuran by conventional control.
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