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ABSTRACT: Sugar apple mealybug is an important pest of sugar apple. The infestation is by sucking plant sap of
fruit and excreting honeydew, which is liquid, sticky substrance, and sweet. Black mold can grow on the honeydew
covered parts of the fruit. This reduces photosynthesis and causes the problem for exports. This study aimed to
screen the effectiveness of herb plant extract for controlling and repelling on sugar apple mealybugs. Fourteen
plant species were extracted by water and 70%ethyl alcohol, and tested the controlling effect with 3" instar nymph
of sugar apple mealybugs in laboratory condition (26.80-30.80 °C, 65.00-89.00% RH). Tobacco leaf with water
extraction method showed the highest mortality rate (73.33%) against sugar apple mealybug with significantly
different (P<0.01) from all treatments. Meanwhile, sugar apple leaf and tobacco leaf extracted with ethyl alcohol
had the highest mortality rate of the mealybugs (100%) with non-significant difference (P>0.05) between wildbetal
leafbush extract (83.33%). Therefore, after 24 hours after the treatments, wildbetal leafbush extract was the most
effective on mealybug repellent either water extraction (76.67%) or ethyl alcohol extraction (90.00%) followed by
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sugar apple leave extract. This study showed that tobacco leaves, sugar apple leaves, and wildbetal leafbush
extracts were the most effective plant for controlling sugar apple mealybugs. This can be used as a guidline for the
extraction and control sugar apple mealybugs under field condition.

Keywords: sugar apple mealybug; Herb plant extract; control; repellent
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Table 1 List of plant extracts used in this study

Common name Scientific name Extracted part
1. Tobacco Nicotiana tabacum L. Leaf
2. Castor Ricinus communis L. Leaf
3. Sugar Apple, Custard Apple Annona squamosa L. Leaf
4. Kaffir lime, Leech lime Citrus hystrix DC. peel
5. Chili, Pepper Capsicum armuum L. Fruits
6. Oleander, Rose bay Nerium oleander L. Leaf
7. Papaya, Melan Tree Carica papaya L. Leaf
8. Drumstick tree, Horse radish tree Moringa oleifera Lam. Leaf
9. Wildbetal Leafbush Piper sarmentosum Roxb. Leaf
10. Bitter bush, Siam weed Chromolaena odorata L. Leaf
11. Siamese neem, Nim, Margosa Azadirachta indica A. Juss. var. siamensis Leaf
Valeton
12. Long Pepper Piper retrofractum Vahl. Leaf
13. Citronella Grass Cymbopogon nardus Rendle Leaf
14. Lemon, Common lime Citrus aurantifolia (Christm.) Swingle Leaf
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Table 2 Efficacy of plant extracts for controlling sugar apple mealybug

Solvents/ Mortality (% + SD)" %

Treatments
Distilled water 70% Ethyl alcohol

Non-spraying 0.00+0.00" 0.00+0.00°
Distilled water (control) 0.00+0.00" -
70 % ethyl alcohol (control) - 0.00+0.00°
Tobacco leaves 73.33+15.27° 100.00+0.00°
Castor leaves 30.00+17.32" 76.67+15.28"
Sugar apple leaves 13.33+5.77< 100.00+0.00°
Kaffir lime peel 13.33+11.55 60.00+£20.00°¢
Chili 13.33+5.77¢" 53.33+11.55%"
Oleander 16.67+5.28* 36.67+11.55'
Papaya leaves 33.33+11.55° 33.33+11.55'
Drumstick tree leaves 3.3345.77" 46.67+15.28%
Wildbetal leafbush 6.67+5.77° 83.33+15.28%
Siam weed 10.00+10.00%" 36.67+20.82"
Neem leaves 26.67+11.55"¢ 66.67+20.82"¢
Long pepper 16.67+11.55¢ 76.67+11.55™
Citronella leaves 6.67+5.77 36.67+15.28"

Lemon leaves

23.33+11.55°

63.33+15.28°¢

p-value

<0.0001

<0.0001

YMeans + sem in the column followed by the same common letter were not significantly different (P>0.05) according to LSD

% sp= Standard deviation
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wtuihasataanlugguiarluiosninfiataieefioueanssediinmeveandsudsimun Tagliusndsiuansar
nlureng denndesitu Prishanthini and Vinobaba (2014) fisesuiansafinanlugnguiiadnseiefiaueanssed Ay
Fudu 1.5% fguslfindeutieiine (Phenacoccus solenopsis Tinsley) aeds 100% wWusieafuasainarnluiosmid
Mar (2019) 1891uiansafiaveuanlutesmitausoniugumdeuts Phenacoccus solenopsis I Bnvia Sikdar et al.
(2016) ﬁawudﬂﬁwﬁuﬁaﬁ’mmﬂmﬁmﬁawmmmiamuauLW??&JLL% Planococcus pacificus lalusenei %ﬂﬁﬂﬁ&ﬂ@ﬂ Tu
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flavonoids WLa¢ terpenoids ﬁLﬂuﬁwﬁULLuawmwﬁﬂ (Begum et al., 2010; Zaman and Pathak, 2013; Ribeiroa et al,,
2017) 1w acetogenins [uaseengvisiidinalnsousasnniigafilufinalunissudnsiadoutwsiannsouronssuiums
welafiAnlululnnsown3e (Mondal et al, 2018) wavilouuadlasudilugenisiu aWiaaﬂqméﬁazlﬂﬁwawaL?J"aqmﬁq
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2017) Al w@unsadvhaneratosmirldunnnindnidun ﬁﬂﬁmwgmﬂﬁmmwuam (piercing sucking type) 191
dlugaRuthidsdunatosmin asdinanidhifiiadesomdsuts lusasdoatumsldasataanlutosminfioongus
yensdufatuntdiiifsnvasseuunaeandoutlnenssdsdinalindoutsmey Snvisensafaiud lumaiaisuas
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Tunrundsastinstulamdsutsiosningsiian (63.33%) sosawn fio arsananlueigu (60.00%), Tuszmng (56.67%)
LazansafinaInNAanzngm (53.33%) uarAva (53.33%) mudidu Taglifanuuandafunsad (P>0.05) luvaziiansarin
nwdn Snstulamdsudsldtionian (33.33%) donsu 24 dalus asatnanlurenglinetulageiian (76.67%) sosaen
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Table 3 Repellent percentage of the third instar larvae of sugar apple mealybug after treated by plant extracts

with distilled water

Repellent (%+SD) ¥

Treatments
30 minutes 2 hours 24 hours
Distilled water (control) 0.00+0.00¢ 0.00+0.00¢ 0.00+0.00"
Tobacco leaves 53.33+20.82% 60.00+10.00°° 60.00+10.00%°
Castor leaves 33.33+25.17° 46.67+30.55%¢ 56.67+20.82*¢
Sugar apple leaves 33.33+11.55™ 36.67+5.77 43.33+5.77°°

Kaffir lime peel

Chili

Oleander

Papaya leaves
Drumstick tree leaves
Wildbetal leafbush
Siam weed

Neem leaves

Long pepper
Citronella leaves

Lemon leaves

53.33+11.55%
30.00+17.32%
33334577
36.67+5.77"
26.67+11.52°
40.00+0.00°°
43.33+25.17%¢
20.00+0.00°
53.33+23.09%
36.67+15.28™
63.33+11.55°

53.33+11.55%¢
33.33+15.28"

40.00+10.00%°
46.67+11.55°
50.00+10.00"¢
56.67+5.77°°

43.33+25.17%¢
36.67+15.28"™
53.33+23.097°
36.67+15.28"™
63.33+11.55°

53.33+11.55%¢
33.33+15.28°
40.00+10.00°°
50.00+17.32"¢
66.67+11.55®
76.67+5.77°
63.33+23.10°°
50.00+10.00"¢
53.33+23.10*°
36.67+15.287¢
63.33+11.55°

p-value

0.0033

0.0067

0.0002

YMeans + sem in the column followed by the same common letter were not significantly different (P>0.05) according to LSD

2/ SD= Standard deviation

lunslfiefianoanesodiiuivharaistu (Table 4) ndmvageu 30 uii asadannludosminansnduld
wisudldunniian (73.33%) sesasuazliunndromeadia (P>0.05) Auarsainaniaugnge (70.00%) vdan1snadoy 2
s ansadnanlutiosmingsasiinstulamasutsligeian (80.00%) sesaunfemsafnanimensauarlusengiidng
Tulamdsutlsldivintu (73.33%) ungndanisneaau 24 dalus ndunudransadaanlurengdiannsaduldmadsudldn
fian (90.00%) s93awuatliuANA1M1aRRA (P>0.05) Auansadnainluteenii (86.67%), Aamzngn (76.67%) wazly

UzU (76.67%) ANUE1AU



KHON KAEN AGRICULTURE JOURNAL 49 (6): 1572-1582 (2021)./doi:10.14456/kaj.2021.xx

1579

Table 4 Repellent percentage of the third instar larvae of Sugar apple mealybug after treated by plant extracts
with 70% ethyl alcohol

Repellent (%+SD) ¥

Treatments
30 minutes 2 hours 24 hours
Fthyl alcohol (control) 0.00+0.00° 0.00+0.00° 0.00+0.00°
Tobacco leaves 53.33+20.81%¢ 70.00£0.00% 73.33+5.77%¢
Castor leaves 66.67+15.28% 66.67+15.28% 66.67+15.28"
Sugar apple leaves 73.33+£25.17° 80.00£20.00° 86.67+11.55%
Kaffir lime peel 70.00+10.00° 73.33+15.28%° 76.67+11.55%°
Chili 66.67+15.28%° 66.67+15.28°° 70.00+10.00%
Oleander 26.67+5.77% 26.67+5.77° 40.00+10.00°

Papaya leaves

Drumstick tree leaves

53.33+20.82%°
66.67+11.55%

53.33+20.82°
66.67+11.55%

63.33+15.28°
66.67+11.55

Wildbetal leafbush 63.33+5.77% 73.33+5.77% 90.00+10.00°
Siam weed 40.00+26.46" 53.33+20.82" 63.33+20.82°

Neem leaves 50.00+17.32%¢ 56.67+11.55% 66.67+20.82"
Long pepper 60.00+20.00°° 60.00+20.00°° 60.0020.00
Citronella leaves 50.00+10.00*¢ 60.00+10.00°° 63.33+11.55°

Lemon leaves 60.00+20.00°° 66.67+15.28%° 76.67+15.28%°
p-value 0.0007 <0.0001 <0.0001

YMeans + sem in the column followed by the same common letter were not significantly different (P>0.05) according to LSD

2 SD= Standard deviation

mﬂmima%mis{fiﬂmwgﬁLL{]waﬂmiaﬁmmﬂﬁﬁaagﬂw'ﬁ awuhmsduldmdsutsesmsadaiuu ity
puszeznaTiuTy uaransatnnfivayulnsfiatndisiefiaueansesedaunsnldmdsutsldunniinisatnge
donmdasiiu Moawad and Al-Barty (2011) fisneauinansainain Ruta chalepensis Tiafadeieiiawoanesedarlday
Wuduiies 0.015% anansaduldmasseu (Aphis punicae Passerini) lida 75% Iummzﬁmiﬁﬁ’mﬁq&Jﬁ’]é}’aﬂsﬁmmﬁwﬁuqa
fla 5% Seavanunsoduldindsgould 23.58% 1nnsAnwaiiandiuiasatnnluswgannsaduldndoudsldgaiian
fansafindaethuasiofioueanased aonrdostunisnaansuas Vinichpakom et al. (2017) finssuiilurengdiqndlunis
A LALaNINUINUTEVINTVBINI9T1 A GﬁqiuiumxwgﬁaWinﬁaqﬁiuﬂzjm amides (isobutyl amides, isopentyl amides,

diethylbenzamides) i fnasoszuuUsraueuuamaIssusiu (Scott et al, 2004; Xiang et al., 2016) usnaindululy

YENG adiin uwammaﬁﬁmﬁaaﬂqmé spathulenol, myristicin, B-caryophyllene uaz (E,E)-farnesol Fifuansuszney
%an (Chieng et al,, 2008) Tagl myristicin Lag B—caryophyllene Lﬂuawsﬁ§U§QﬂwsﬁuaWM13maqLLuaa aﬂﬁy’ﬂaaﬂqwémdmi
Fudasmouarsnmodngiuuamemelaldieg Snsansidsdnasomasudininatyiulaveuuasiae (Chaubey,
2012; Qin et al,, 2010) e?fﬂuiwdwmimaaaﬂy’uuaﬂmﬂmﬁaﬁ’mmﬂiusuzwgﬁ]zsﬁ’uldngaLLﬂQLLé"aé’adawa‘LﬁLwﬁysLLi’]ﬂmstu
sgwihamavadeude egslsfimumnnisinwadidasduihasasaoniivaydlnsmaesiadusyavinmlumsduldinge

wldldgauiteuwinduansadnanluseng lawn ansadaaintudesnn, lungun, Raugnia uwasluengu Wudu lnvansarn
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wianiifiosduszneuiiiuthiuvenssimenasiinduauiisuuss warliosdussnaunes monoterpenoids, sesquiterpenes waz
alcohols #ifinauantilunslaunadls (Lee, 2018) Inefinasiowaduszamdmiuududamaniififonit chemosensilla 7i
oguTian stylet Feomnommshiminzaundeidufiv szuuuszamdiunarsazdeinsnduvadUszamivdudaves
chemosensilla Wnganiedsdamsfuniafusenviannarsaiivandu Snfandsudssinueiiduefos fududadmiy
pnduansivainfiveslisnde (Le Ru et al, 1995) fufuidemdsudlsfuiudamsoongrinnasataaniiedoh

TiAuaanyievsemunilula

G

ansarmanfivayulng S 14 viin fiumagevlszansnwlunsidauazduldmdeutinosni fiadade
fvavanefiumndnatu (huasiefiaueanssed) su Tnsansadalutiosmiuarlusguiignilunismidnmasudstosmin
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