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Executive Summary

Introduction

Grape is an extended crop which The Royal Project Foundation (RPF) has been
used for its farmer vocation. The crop gives high return income per area therefore it
can be used for replacement of other deteriorated environment crops. In addition,
grape is a great potential crop in marketing due to its high demand and price.
Grape cultivation also earned the farmers more income from being the tourist
attraction. Highland Research and Development Institute (Public Organization) (IHIRD)
is an organization that extend the RPF’s role model to its highland development
project, has introduced RPF’s body of knowledge in ‘erape cultivation for farmer
extension. However, there are many diseases and insect pests i.e. downy mildew,
anthracnose, powdery mildew, stem rot, fruit rot, thrips, mealybug, scale insect, red
and white mite, worm and beetles that attack throughout the growth stase of grape
cultivated on highland areas, leading to high losses in the crop production of the
farmers. The consequent problems are high risk to farmer health from owver using
pesticides and harmful for highland environment. Therefore, it is necessary for
investigation of the incidence and severity of diseases and insect pests in each erowth
stage of grape in order of providing data for integrated pest management (IPM) strategy
for grape production farmers. Integrated pest management is an alternative method
for plant protection which is safe for produces, farmers and environment. The principle
of IPM is the careful consideration of all available methods of pest control measures
and subsequent integration of 2 methods upward that discourage the development of
pest populations and keep pesticides and other interventions to levels that are
economically justified and reduce or minimize risks to human health and the

environment, leading to ecological balance and reduction of pesticide usage.

Therefore, it is necessary to study of IPM for reduction of pesticide usage in
grape cultivation on highland areas. The investigation of the incidence and severity of
diseases and insect pests in each crowth stage of erape were done. In the
consequence, the appropriated IPM methods for diseases and insect pests for grape
production farmers on highland were also provided. This may be contributed in the
policy of food safety and increased in the competitiveness in marking which resulted

in wealthy, security and sustainable production.



Research objectives

1. To study the outbreaks of plant diseases and insect pest in each growth stage of
grape on highland areas

2. To study the appropriated methods of integrated plant diseases and insect pest
management for grape cultivation on highland areas

Results

The outbreak of diseases and insect pests in each growth stage of grape were
studied and investigated on 2 highland areas. Beauty Seedless, Fame Seedless and
Perlette in varietal collection plot of erape at The Royal Agricultural Station Pang Da,
Samoeng district, Chiang Mai province-January to June , 2020 were used to study
whereas Beauty Seedless, Flame Seedless and Centennial Seedless were studied at
The Royal Agricultural Station Inthanon, Chom Thong district, Chiang Mai province.
March to June., 2020 At The Royal Agricultural Station Pang Da was not detected the
plant disease because the environment is not conducive to the pathogen infecting and

causing disease. Insect pests were found as:-

- Thrips and mealybug were found in the growth stage of buckshot berries (size
4 mm.) to veraison of Beauty Seedless variety.

- Thrips was found in Flame Seedless variety at the growth stage of buckshot
berries (size 4 mm.) to veraison.

- Thripswas found in Perlette variety at the growth stage of full bloom to

veraison.

At The Royal Agricultural Station inthanon was found the outbreak of plant

diseases and insect pests as:-

- Beauty Seedless variety was mostly investigated the plant diseases and insect
pests including powdery mildew, black rot, thrips, mealybug and common
cutworm in the growth stage of first bloom to ripe for harvest.

- Flame Seedless variety was detected powdery mildew, thrips and mealybug
in the growth stage of immediate prebloom.

- Centennial Seedless variety was found powdery mildew, downy mildew and
thrips in the growth stage of first bloom to berry touch (size 9 mm.).

The pathogens of plant diseases and insect pests were identified and presented
that powdery mildew caused by Oidium tuckeri, black rot caused by Phyllosatica
ampelicida, downy mildew caused by Plasmopara viticola, chilli thrips (Scirtothrip



dorsalis Hood, 1919), passionvine mealybug (Planococcus minor Maskell, 1897) and
common cutworm (Spodoptera litura Fabricius, 1775)

In vitro the appropriated methods of integrated plant diseases and insect pest
management for grape cultivation on highland areas were evaluated. Conidial
germination of O. tuckeri were completely inhibited with mancozeb by using slide
culture technique; moreover, silicium at concentrations of 1,000 - 3,000 ppm inhibited
these conidial germinations at 77.35 - 82.79 percentages. Mycelial growths of
Colletotrichum gloeosporioides, causal agent of grape anthracnose, were fully inhibited
on poison food agar mixed with myclebutanil, PP-Tricho and PP-BK 33; on the other
hand, tebuconazole + trifloxystrobin decreased the disease index of anthracnose at
25.00 percentages where compared to the untreated control at 78.70 percentages by
using detached fruit technique. The mortality rate of thrips showed more than 85
percent after 2 days of spraying with fipronil, carbaryl, imidacloprid and carbosulfan.
While 80 percent above of the mortality rate of mealybug were observed after 4 days
of spraying with imidacloprid similarly sprayed with fipronil and carbosulfan for 6 days.
Whereas, spraying with carbaryl for 2 days and fipronil and carbosulfan for 5 days gave

the higher 80 percentage of mortality rate of common cutworm.

In ereenhouse at The Royal Agricultural Station Inthanon, Beauty Seedless
variety was sprayed-with silicium at concentrations of 1,000 - 3,000 ppm and the
powdery mildew was investigated. The results reveal that the disease index of powdery
mildew on leaves (5.50 - 50.75 percentages) and fruits (1.38 - 12.38 percentages) and
cracking index of grape fruits (3.62 - 59.62 percentages) were significantly reduced
compared to the untreated control showing at 72.75 36.75.and 82.25 percentages,
respectively.

In varietal collection plot of Fame Seedless at The Royal Agricultural Station
Pang Da, IPM treatment sprayed with fipronil and potassium hydroxide was lower
detached the chilli thrips than the control treatment (abamectin). At The Royal
Agricultural Station Inthanon, IPM treatment of Beauty Seedless variety which spraying
with fluopyram + trifloxystrobin alternate myclobutanil reduced the disease index of
powdery mildew, especially in the growth stage of veraison at 1.00 percent. Spraying
rotations of propineb, myclobutanil and silicium completely controlled the black rot
disease in every growth stages of grape. While spraying with imidacloprid mixed with
petroleum oil significantly reduced the number of chilli thrips collected (419
individuals per grapevine). In contrast, the control treatment that only sprayed with
captan showed the disease index of powdery mildew and black rot at 43.00 and 39.75
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percentages, respectively, and found the number of chilli thrips collected at 2,160
individuals per grapevine.

Likewise, IPM treatment of Centennial Seedless variety which spraying with
propineb mixed with silicium alternate fluopyram + trifloxystrobin revealed that the
disease index of downy mildew were decreased at 8.75 - 21.88 percentage in the
growth stage of buckshot berries whereas the control treatment (captan) found the
disease index at 34.38 - 60.13 percentage. Fipronil mixed with petroleum oil alternate
imidacloprid mixed with petroleum oil in IPM treatment reduced the number of chilli
thrips collected (71 individuals per-immediate prebloom) where compared to the
control treatment (malathion) found 165 individuals perimmediate prebloom.

Conclusions

The /varieties ~of grape; Beauty Seedless, Fame Seedless, Perlette and
Centennial Seedless, in the varietal collection plot at The Royal Agricultural Station
Pang Da, Samoeng district and The Royal Agricultural Station Inthanon, Chom Thong
district, Chiang Mai province were studied and investigated. The outbreak of plant
diseases and insect pests were found and identified as powdery-mildew caused by
Oidium tuckeri, black rot caused by Phyllosatica ampelicida, downy mildew caused
by Plasmopara  viticola, chilli thrips (Scirtothrips dorsalis Hood, 1919), passionvine
mealybug (Ptanococcus minor Maskell, 1897) and common cutworm (Spodoptera
litura Fabricius, 1775). The outbreak of these pests were mostly detected in the growth
stage of full bloom. to berry touch (size 9 mm.). Moreover, the ripe for harvest stage of
Beauty Seedless and Flame Seedless varieties were seriously found the symptom of

cracked skin because of over water uptake.



® Pest management of Beauty Seedless, Flame Seedless and Perlette at The

Royal Agricultural Station Pang Da during March to June , 2020

Growth stages Plant disease and Management Rate / Frequency
insect outbreak
1. Pruning - . hydrogen 300 mm./ 20 |
(March) cyanamide 80e/ 201
. sulphur spray 7-10 / each
time
2. immediate prebloom - fipronil 10 mm. / 20 L
(March) spray 7-10 / each
time
3. first bloom - thrips . imidacloprid 2¢/ 20\
(April) . petroleum oil 40 mm. / 20 |
. potassium 300mm. /20 L
hydroxide spray 7-10/ each
time
4. full bloom - thrips 1. fipronil 10 mm:7 201
(April) . potassium 300 mm: / 20 L
hydroxide spray 7-10 / each
\ i e & /)
5. buckshot berries - thrips . imidacloprid 2¢/.201
(size 4 mm.) 2. petroleum oil 40 mm. /20 L
(April to May) . potassium 300 mm. / 20 L
hydroxide spray 7-10 / each
N\, N _oxy _time
6. berry touch - thrips simidacloprid 2¢/201
(size 9 mm.) - mealybug . petroleum oil 40 mm. / 201
(May) . potassium 300 mm. / 20
hydroxide spray 7-10 / each
time
7. veration - thrips . potassium 300 mm. / 20 L
(May to June) - mealybug hydroxide spray 7-10 / each
time
8. ripe for harvest . potassium 300 mm. / 20 L
(June) hydroxide spray 7-10 / each

time




® Pest management of Beauty Seedless and Flame Seedless at The Royal Agricultural

Station Inthanon during March to June , 2020

Growth stages Plant disease and Management Rate / Frequency
insect outbreak
1. Pruning - 1.hydrogen 300 mm./ 20 |
(March) cyanamide 80g/20L
2. sulphur spray 7-10 / each time
2.  immediate prebloom - thrips 1. fipronil 10 mm. /20 L
(March) spray 7-10 / each time
3. first bloom -powdery mildew 1. kresoxim-methyl 20 mm. / 20 |
(April) - thrips 2. -propineb 50g./201
3. imidactoprid 2¢/201
4. petroleum oil 40 mm. /201
/ARAN . . _spray 7-10 / each time
4. full bloom - powdery mildew 1. propineb 10 mm. / 20 L.
(April) - thrips 2. silicium 138 mm. / 20
3. imidacloprid 29/201
4. petroleum oil 40 mm. / 20 L
| @ | ~spray 7-10 / each time
5. buckshot berries - powdery mildew 1. fluopyram 2¢/201
(size 4 mm.) - thrips 2. silicium a0 mm. / 20
(April to May) - mealybug 3. petroleum oil 300 mm. / 20 L
L\ y spray 7-10 / each time
6. berry touch - powdery mildew 1. propineb 10 mm. / 20 |
(size 9 mm.). - black rot 2. myclobutanil 20 mm. / 20 L
(May) - thrips 3. silicium 138 mm. / 20 |
=common cutworm 4. fipronil 10 mm. / 20 L
5..chlorfluazuron 10 mm. /20 L
spray 7-10 / each time
7. veration - powdery mildew 1. propineb 300 mm. / 20 L
(May to June) - black rot 2. silicium 138 mm. / 20 |
- thrips 3. petroleum oil 300 mm. / 20 L
spray 7-10 / each time
8. ripe for harvest - powdery mildew 1. silicium 300 mm. / 20 L
(June) - black rot 2. petroleum oil 300 mm. / 20 L
- thrips spray 7-10 / each time

-commaon cutworm



® Pest management of Centennial Seedless at The Royal Agricultural Station Inthanon

during June to Septembe , 2020

Growth stages Plant disease and Management Rate / Frequency
insect outbreak
1. Pruning - 1.hydrogen 300 mm./ 20 L
(June) cyanamide 80¢/20L
2. sulphur spray 7-10 / each time
2. immediate prebloom - thrips 1. fluopyram 2¢/201L
(June) 1. fipronil 10 mm. / 20
s r - spray 7-10 / each time
3, first bloom - powdery:mildew © 1. propineb 10 mm. / 20 L
(July) - downy mildew 2.-silicium 138 mm. / 20 |
- thrips 3. imidacloprid 2g¢/201
-/mealybug 4. petroleum oil 40 mm. / 20 |
spray 7-10 / each time
4. full bloom - powdery mildew 1. propineb 10 mm. /20 L
(July) - downy mildew 2. silicium 138 mm. /20 L
- thrips 3. imidacloprid 2¢/201
4. petroleum oil 40 mm. /20 |
I = spray 7-10 / each time
5. buckshot berries - powdery mildew 1. kresoxim-methyl 20 mm. / 20 |
(size 4 mm.) - downy mildew 2. silicium 138 mm. / 20 |
(August) - thrips 3. fipronil 10.mm. / 20 L
X 9 ~spray 7-10 / each time
6. berry touch - downy mildew 1. propineb 10 mm. / 20 |
(size 9 mm.) “thrips 2. myclobutanit 20 mm. / 20 |
(August - September) 3. siliciurn 138 mm. / 20 |
4. fipronil 10 mm. / 20 L
5. chlorfluazuron 10 mm. /20 L
spray 7-10 / each time
7. veration - downy mildew 1. mancozeb 300 mm. / 20 L
(October) - thrips 2. silicium 138 mm. / 20 |
3. petroleum oil 300 mm. / 20\
spray 7-10 / each time
8. ripe for harvest - downy mildew 1. silicium 138 mm. / 20 |
(October) - thrips 2. petroleum oil 300 mm. / 20\

~ spray 7-10 / each time
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