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Object of the activity

(1) Investigations, identification and
management of major pests (Insect
pests and diseases) on fruit trees and
vegetables in the west central region

(2) Transfer to the counterpart of
technical information and knowledge
on major pests



Self—introduction

> Azusa FUJI IE (i &)
» Born in Kyoto, Japan
> Applied entomologist

> Insect pest researches on rice plants,
fruit trees and vegetables

during 1969 — 2006 in Japan and during
2006 — 2017 in East Africa, the Middle
East and Asia
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(1) Investigation points




Abbr.

Elevetion

Point

Investigation date

#1—1 1,220m |Bajo, Wangdue Phodrang 14, 15—Sep
#1—2 1,220m |Bajo, Wangdue Phodrang 29—Sept, 2, 3—Oct
#1—3 1,220m |Bajo, Wangdue Phodrang 21—0Oct

#H2 1,250m |Phuntsno, Pelri, Punakha 19—Sep

#3 1,250m |Phuntsno, Pelri, Punakha 19—Sep

#H4 1,920m |Noobgang, Talo, Punakha 20—Sep

#5 1,840m |Laptsakha, Talo, Punakha 20—Sep

#6 1,520m |Wolakha, Talo, Punakha 20—Sep

H#H7 1,34d0m |Damchoe, Kabjisa, Punakha 21—Sep

#8 1,370m | Rimchu, Goenshari, Punakha 21—Sep

#9 1, 740m |Jazikha, Shangana, Punakha 21—Sep
#10 1,610mM |Silna, Toepisa, Punakha 22—Sep
#11 1,280m |Chimipang, Baap, Punakha 22—Sep
#12 610MmM|Gewog, Daga, Wangdue Phodrang 25—Sep
#13 640m|Dohamchey, Athang, Wangdue Phodrang |25—Sep
#14 1,510m | Talidoho, Nahi, Wangdi Phodrang 26—Sep
#15 1,630m|Doltochen, Nahi, Wangdi Phodrang 26—Sep
#16 2,070m | Tshokothanglca, Nahi, Wangdi Phodrang 26—Sep




#17 2,190m |Bjaktey, Kazhi, Wangdi Phodrang 27—Sep
#18 2,150m |Bjaktey, Kazhi, Wangdi Phodrang 27—Sep
#19 1,840m|Jagatokha, Kazhi, Wangdi Phodrang 27—Sep
#20 1,190m |Pangthang, Beteni, Tsirang 5—Oct
#21-—1 1,180m|Damphu, Klkorthang, Tsirang 5—0Oct
#21-—1 1,180m|Damphu, Klkorthang, Tsirang 7—Oct
#22 440m|Southern area, Tsirang 6—Oct
#23 300m|Southern area, Tsirang 6—Oct
#24 850m|Noorbuthang, Phuentenchhu, Tsirang 7—Oct
#25 690m |Sergithong Maeg, Tsirangtoe, Tsirang 7—Oct
#26 580m | Gaicey Kharka, Tsirangtoe, Tsirang 7—Oct
#27 760m|Trashiding, Dagana 17—0Oct
#28 980m|Khagochen, KalidzingKha, Dagana 18—0Oct
#29 870m|Baleygang, Gozhi, Dagana 18—0Oct
#30 880m|Baleygang, Gozhi, Dagana 18—0ct
#31 924m|Baleygang, Gozhi, Dagana 18—0Oct
#32 1,030m|Lower Gozhi, Gozhi, Dagana 18—0Oct
#33 1,280m |Middle Gozhi, Gozhi, Dagana 18—0Oct
#34 836m|Lower Tsendagang, Tsendagang, Dagana [(19—Oct
#35 845m|Lower Gesarling, Gesarling, Dagana 19—0Oct
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Investigated fields

We were supported
by farmers and
extension officers.




Ugyen san is investigating.
| have hope for him
as an applied entomologist.
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(2) Major pests on fruit trees
and vegetables



Type

Pest

Crop

Wide areas /
Continuous
occurrence

Fruit flies (Bactrocera minax,
Bactrocera dorsalis spec/es
complex, etc.)

Fruit trees, Vegetables

Longhorn beetles

Fruit trees

Citrus greening disease /
Citrus psyllid (Vector insect:
Diaphorina cirtri)

Citrus

Wide areas /
Outbreak

Army worms (Mamestra
brassicae, Spodoptera /litura,
Mythimna separata etc.)

Vegetable, Millet, Young
fruit trees

Wide areas /
Unclarification

Foot rot symptom

Fruit trees, Vegetables

Damping—off symptom

Chili




Fruit tree pests
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Major pests on fruit trees

Order Citrus Persimmon Pear Apple Grape
Insect pests

1 Fruit flies Fruit flies Fruit flies Longhorn beetles |Scarabs

SINT¥E S/\NT¥E SINT¥H HEXVLIEE AHARLIE
- - Stink bugs

2 S;ij;?}é'ﬁd DAL ¥R Longhorn beetles Scales Leaf beetles
D S (Plautia crossota HEXJLTIE HAHSLIE INLSE
(Diaphorina citri) i)

Stink bugs

3 Longhorn beetles HAL¥E

HEXY LA (Plautia crossota
etc)

4 Scales Spider mites
HhAHS LT VAYS gt -]
Stink bugs

5 HAL ¥ Aphids
(Plautia crossota FISLIHE
etc.)
Citrus leaf miners We ObserVEd

6 SHAUNETYH Cochilid moth . »
(Phyllocnistis 157 8 various insect
citrella)

~ |Aphias el e pests on fruit
FISLIEE ko ¥E

8 Cochilid moth Whitflies trees'
A1S5HE aFTPS=HE




Order

Citrus

Persimmon

Pear

Diseases

Citrus greening
disease
hoXxIoYy——>209%%"
( Candidatus
Liberibacter
asiaticus)

Foot rot symptom

FEARA N EE R

Orange scab

Z5h\JR

Powdery mildew
SEATHR

Sooty mold
AR IR

Leaf spot
EIER

Scab (Probably)
BEER

We observed

various diseases
on fruit trees.




[Citrus 1] Fruit flies
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[Citrus 2] Citrus psyllid

This insect (Diaphoria citri) is a vector of citrus
greening bacteria. We could not find this insect.
But a kind of psyllidae (Diaphoria communis),
which is a closely-related species of the citrus
psyllid, was found on host plans, curry leaf.




[Citrus 3] Longhorn beetles
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[Citrus 5] Stink bugs (Plautia crossota etc.)
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[Citrus 6] Citrus leaf miners
(Phyllocnistis citrella)
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[Citrus 7] Aphids
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[Citrus 8] Orlental moths (Eudeldae)
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[Citrus 9] Swallowtail butterflies
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’ optera litura

26



[Citrus 11] Citrus greening disease
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[Citrus 12] Root rot symptom
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[Citrus 13] Scab
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[Citrus 14] Powdery mildew
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[Citrus 15] Sooty mold

\ |
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[Persimmon 1] Fruit flies
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[Persimmon 2] Leaf spots
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[Pear 1] Fruit flies




[Pear 2] Longhorn beetles and
" Spider mltes

s
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[Pear 3] Aphids (Nippolachnus piri etc.)

4
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Pear 4] Oriental moths (Eudeidae)
and Tussock moths (Lymantriidae)

37



Pear 5] White flies
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[Apple] Longhorn beetles and Scales

Scales

Damage caused by longhorn beetles .




[Grape] Scarabs and
Leaf beetles
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[Walnut] Longhorn beetles and
Bagworm moths

agworm
N\

N ‘.‘.




[Others: Guava and Dragon fruit] Fruit
borer moths and Aphids

Aphids (Dragon fruit)
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Vegetable pests
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Order Cabbage Radish Indian mustard Beans Chili
Insect pests
Armyworms Armyworms Armyworms
Aphi_d S . Aphi_d S . (3 /I/I;.avrrbn‘;-:>'~t‘/f'.=1ﬁ brassicae (E/I/I;.arrbn‘ci-?9~t‘/f'.aﬁ brassicae ?Ja?nj;Z'aﬁ brassicae
1 FISLIEMyzus FISLIE(Myzus ¢ ¢ ’

persicae etc.)

Cutworms
REXYLIE

(Agrotice ipsilon,

Agrotis segetum. etc.)

Armyworms

IO LIE
(Mamestra brassicae,
Spodoptera litura,
Mythimna separata.
etc.)

Cabbage bugs
F7A4E

Slugs
FAOOE

persicae etc.)

Frea beetles
JENLTEE
(Phyllotreta
striolata)

Cutworms
PENRY "
(Agrotice ipsilon,
Agrotis segetum,
etc.)

Armyworms

Ab LR

(Mamestra brassicae,

Spodoptera litura,
Mythimna separata,
etc.)

Grasshoppers

ARE £ -]

Weevils

VOLKE

Spodoptera litura,
Mythimna separata,
etc.)

Aphids
FISLE(Myzus

persicae etc.)

Grasshoppers

INYRFE

Cabbage bugs
FH AR

Weevils

VOLLKE

Leaf beetles
INLSHR

Spodoptera litura,
Mythimna separata.,
etc.)

Pod borers
A DA LS

Stink bugs
DAL EE

Whitflies
2F OS5

Leafthoppers
El=PACE ]

Borer moths

AT E

Spodoptera litura,
Mythimna separata,
etc.)

Fruit flies
SI/INT¥F

Aphids
FISLIE(Myzus

persicae etc.)

Termites
a7

Cutworms
RXULTEE
(Agrotice ipsilon,
Agrotis segetum etc.)

We observed various insect pests on vegetables.




Order Cabbage Radish Indian mustard [Beans Chili
Diseases
1 Virus disease e E;::;:rgn-off
YAV AR FERNER AP
2 Foot rot symptom
FEHNER
3 Virus disease

4 IVAR

These diseases are problem on vegetables.




[Cabbage 1] Army worms (Mamestra
brassicae, Spodoptera litura, etc.) and
cutworms (Agrotice ipsilon etc.)

(“ , '—/;/“\\m(};i; 3l 7
Armyworms and
cabbage damage 4



[Cabbage 2] Cabbage bugs and Slugs

F
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[Radish 1] Aphids and Flea beetles
(Myzus percicae and Phyllotreta striolata)
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[Radish 2] Cutworms and Army worms

» 4 ):
F S Y

Cutworm damage
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[Radish 3] Grasshoppers, Weevils
and Cabbage bugs

Cabbage bugs

Grasshoppers -



[Radish 4] Virus disease
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[Indian mustard 1] Army wormes,
Aphids and Grasshoppers
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[Indian mustard 2] Cabbage beetles,
Weevils and Leaf beetles

Cabbage bugs
RS Leaf beetles
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[Beans 1] Army worms (Spodoptera
litura, Mythimna separate, etc.)




[Beans 2] Stink bugs, Whiteflies

and Pod borers
S
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Whiteflies

Stink bugs
(Adult: Left, Larva: Right )
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[Beans 3] Foot rot symptom
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[Chili 1] Fruit flies, Army worms

Fruit flies

Army worms
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[Chili 2] Aphids and Termites
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-off symptom and

ing

Foot rot symptom

[Chili 3] Damp
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[Chili 4] Virus disease
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[Others 1: Tomato and Eggplant]
Fruit flies and Lepidopteran borers

..........
........
ot - '
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Damaged byf t fli
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[Others 2: Millet] Army worms
(Mythimna separate etc.)
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(3) Identification and management of
major pests on fruit trees
and vegetables




We prepared pest samples and photos
for the identification.

Please refer to attached papers, photos and
original samples on the identification and
management of major pests.
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(4) Native natural enemies
to the insect of fruit trees and
vegetables

Native natural enemies, which carry out the
important role for controlling insect pests in
fields, are introduced. They are indispensable
for pest management in organic agriculture.
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Major native natural on fruit trees, vegetables and weeds

Citrus

Persimmon

Pear

Apple

Walnut

Weed

Ladybird beetles
TUNOLIEE

Predecious mites

HRESY -8

Spiders
A=t ]

We observed these natural enemies.

Ladybird beetles
TUNOLIFE

Spides
At -]

Ladybird beetles
TUNOLIEE

Spides
VFE

Ladybird beetles
TUNOLIIE

The existence is rather few, except
ladybird beetles.

Cabbage

Indian mustard

Spiders
I8

Ladybird beetle
TUNILYE

Mantises

hIxXUE

Big—eyed bugs
TFrANALIE

Ladybird beetles
FUrILVE

Spisers

Vad!

Ladybird beetles
TUNILYE

Assassin bugs

2 R

A kind of
Braconidae wasp
aARANFO—FE

Ladybird beetles
TUNILVEE

Hover flies

ES47 7

Ladybird beetles
FUMILVE

Assassin bugs

YL AR
Dragon flies

b R¥EE

Earwig
INGSLTE

Ladybird beetles
TR LILE

Miridae bugs
ARZSAALTHE

Parasitic flies

AW

Pawasitic wasps

TAERE

Spiders
I€H|
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rmy worm larva
d by wasps

Cocoons

This wasp adult lays eggs into the body of army
worm larvae. Wasp larvae developed in the
body of army worm larvae emerge outside, and
make cocoons (pupae). Wasps emerged from
cocoons attack some other army worm larvae.
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An infested aphid

A un-infested aphid
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(5) Appendix
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Agriculture with IPM
In Japan



» In Japan the agriculture with the integrated
pest management (IPM) is carried out.

» IPM was recommended based on the regret
for the heavy use of agrochemicals. Globally,
IPM has been recognized at present.

» We sure that three steps, (1) Precaution, (2)
Judgment and (3) Utilizations of all suitable

control methods, are important to practice
IPM in Japan (MAFF, Japan 2005).

73



IPM system in Japan (0T foses

2. Judgments for controlling pests

1. Precaution against 3. Utilizations of
pest occurrences all suitable control

methods

The system has three steps. It is necessary
to develop various technologies at each step. *



Organic agriculture
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Definition of organic agriculture by IFOAM

“Organic agriculture is a production system that
sustains the health of soils, ecosystems and
people. It relies on ecological processes,
biodiversity and cycles adapted to local
conditions, rather than the use of inputs with
adverse effects. Organic agriculture combines
tradition, innovation and science to benefit the
shared environment and promote fair
relationships and a good
quality of life for all involved.”

IFOAM (NGO): International Federation of Organic Agriculture
Movements (EffE#EZENER) 76



(1) No agrochemicals

(2) No chemical fertilizers

(3) No transgenic crops

(4) Decrease of the impact against
the natural environment

In Japan, the definition of an organic agriculture,
which composed of four factors, is simple and
clear. However, the organic agriculture system is
secondary, and the agriculture with IPM is main7.7



Changes of agriculture systems related
to the pest management in Japan

1st : Agriculture with traditional pest control (To 1950)

2nd - Agriculture with chemical pest control (1950-1990)

3rd : Agriculture with IPM (1990—Now)
Organic

: : _ : agriculture
4t : Agriculture with bio—intensive (Past—future)

IPM (Future)
Main system Sub system



Let’s construct
a novel pest management theory



» Organic agriculture, which is
a sustainable production system, is ideal.

» But this system is negative against pest
control, although crops are always
exposed to pest damage.

» We should produce high quality crops
and increase the crop yield in agriculture.
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Why don’t you consider
the agriculture system
without agrochemicals,
which is positive
against pest control ?
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Tank you very much

Email: fwgh1797@mb.infoweb.ne.jp
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