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Black pepper (Piper nigrum L.) known as “the king of spices” is one of the major
spice crops in the world and trade in the international spice market. Black pepper is an
important commodity of Thailand, which has been cultivated at Chanthaburi, Phitsanulok,
Phetchabun and other provinces, as cash crop for farmers. The famous product, “Chanthaburi
Pepper” or “Prik Thai Chan” was registered as Thai geographical Indications (Gl). Pepper
production is infested by the major insect pests in many areas. These pests are mealybugs and
the stem borer, Lophobaris piperis. The efficacy of some insecticides was evaluated against the
insect pests. Greenhouse trials were conducted to test the efficacy of some insecticides to
mealy bug. It is concluded that emamectin benzoate 1.92% EC (20 cc./ 20 lit. of water) was
higher effective against mealybugs, followed by etofenprox 20%, imidacloprid 10% SL,
deltamethrin 3%, thiamethoxam + lambda-cyhalothrin 10.6%+14.1% (40, 20, 10, 10 cc./20 lit. of
water, respectively), but there were no significant differences in control among treatments. For
insecticides control, pre-harvest interval or a minimum gap of the days after the last application
of the insecticide to harvest this crop is should be practical for pesticide residues equal to or

lower maximum residue limits (MRLs).
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mﬂﬁﬁmimﬁLﬂﬁ%miwé’ﬂlumimu@mﬁ’mgﬁ%md’rﬁ (Ribeiro, et al., 2019) Tunal@anuwuag 13
species yaeninlng (Angela, et al. 2017) Iuﬂsmm%uﬁmsﬂqﬂw%ﬂlmﬁLmz"l,wmimmnﬁq
90% uaznuiranmauiinnudunsa (pH 1 5.5-5.0) esandinisugnwinlneedrsenutusieliles
110077 30 U anmeanudunsamazlugufinnaiyidvlawagmsvhauressn Snfieilfnsgadu
K, Ca war Mg liifee Sedsmansenusenanan (Zu, et al, 2014) wenanidsilsaliafinansznuse
nsUgnninlneisandnluniiu waglddrsrsaruninlnewulada piper yellow mottle virus
(PYMoV), Piper DNA virus 1 (PDV-1) ka8 Piper DNA virus 2 (PDV-2) (Che, et al,, 2021) ua g de
Silvaa, et al. (2002) s1euintslada piper yellow mottle virus dnansaaeneslsalddunsnlnelng
HIUATNNT grafting WaZLNAININE WU citrus mealy bug (Planococcus citri) way black pepper lace
bug (Diconocoris distanti) Saduusasdngiivinulaluauminlnelueddsn
iuﬂﬁﬂqﬂw‘%ﬂlmé’mlﬁd’]LW?:EJLL‘ﬂa Mealybugs (Hemiptera: Pseudococcidae) L*‘ﬁJuLLmaqﬁmgﬁ
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Pseudococcus elisae Wuninzilsaluaramaaslunsnlneg (PYMY, yellow mottle) (Duarte, et al.
2001) Patil, et al. (2020) s1eeusrluduiieiimasutls 2 species vanensnlng Ae P. citri uaz
Ferrisia virgate LLaz*&TﬁWUﬁWLWgEJ wis F. virgate Wunmzialsalueng piper yellow mottle virus,
PYMoV Tun3nlng (Bhat et al., 1996) Sathyan, et al. (2020) eI mumasLmatsyia leun F
virgate; Planococcos sp.; Pseudococcus sp.; Xenococcus annandalei W1ianediulateeen 1u
Na wazsn wavdinavnlrdrduilonnislumdes Weausks fumeld wasnasrsands wemasuiswhane
dusn ivazuanidnvaremsiatsadefuiiinannsvaisve o Phytophthora wagldinau
doe Tundnlneaznumasudmansedn (species) vnsiinazidvhanefiesdumiony wazsn Wy F
Virgate Wudy mwﬁﬂww‘hmmawwﬁﬁmwhﬁ?u W Formicococcus polysperes (Najitha, et al.,
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adt 1 nmstestusdnumasudsluninine Tngldansanuuas (t1) etofenprox 20% (t2)
emamectin benzoate 1.92% EC (t3) imidacloprid 10% SL (t4) deltamethrin
3% (t5) thiamethoxam + lambda-cyhalothrin 10.6%+14.1% ®%31 40, 20, 20,
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10, 10 ¥Fma1n 20 395 Mua9U kay (t6) luldansainiuag

HANIINAADIAADAAADIAUTIHITUIIAITAILUAY emamectin benzoate LA
imidacloprid anansnanusuauwasutlsly 70-909% (Abd El-Mageed et al., 2018) wag Mansour et al.
(2010) 578911421 imidacloprid finadlunistesdumiidamasntelaluszoze1d wagnuiinsldans
imidacloprid amusnsuziiaiudugeavivednsuugiilugiuninine alineliiAnfivnnaed
< [ 1 Y al 1 a 14 13 ] [ (% 1 1
Judunmereguslan lneneuuslaanisdediuszueiing 9 Tundanuanssinuuad (Ann and Jarroop,
2016) W uLA ey Willmott (2012) 5189143181594 48a 9 thiamethoxam Faiduansngu
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WUas thiamethoxam way lambda cyhalothrin visaesuiintinnanslugsisuazAu AuaIsNau



thiamethoxam wag lambda cyhalothrin slineliiAnleyniansiennais (Barik et al., 2010) 115U
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SUENLLNaQﬁLLU’JIﬁNaWa\‘iLﬁ@‘d@ﬂfﬁviﬂ‘%a Arachis pintoi “Lumuw'%ﬂlwmﬁamwui’%ﬁ% (Lestari et al.,
2019; Apriyadi and Lestari, 2021) @1521uuad chlorpyrifos (ai 0.058%.) anansaldUosiundnuuay L.
piperis sz8g@LAuTy (Abbas, 1986) waznuinuaansnlnendanuans chlorpyrifos 16 13 Tuay
Uaondenan1iuilaa (A1 MRL 98sd13chlorpyrifos =0.5 mg/ke) (Yap and Jarroop, 2018) wagnanis
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anuninlneld wasdiszeznowfiuierfivaenanarsfivandne Ao 12 Jundawiuans (Yap and Jarropp,
2016)
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9. a;ﬂwamswmaama:ﬁ%’aLauaLLuz

ansgiuuasntinatuniIsvastumanmasuts lown emamectin benzoate 1.92% EC %51 20

FFE0UT 20 AnT LAYTOIAIUT LAWA etofenprox 20%, imidacloprid 10% SL, deltamethrin 3%,



[y

thiamethoxam + lambda-cyhalothrin 10.6%+14.1% 8%31 40, 20, 10, 10 ¥&sio1n 20 &R ANAIAU

v
v

agnalsAnuiielvansdnuadluaiIunsning A1Ae9NeTEe2aIMAINUAISNDUAULAINANAR 1191]

WinlrlanananNlusiansfiuwnnardduusuiuiiuainirun MRL

10. n15uwauIeUIgUsL vl

11. A1vauA (d1d)

12. 1BNE15919849

Abbas, M. A. 1986. Early progress of work on the biology and control of the pepper [Piper
nigrum] weevil, Lophobaris piperis Marshl. (Coleoptera: Curculionidae). [Online]
Available: https://agris.fao. org/agris-search/search.do?recordiD=MY8 7 0 5 1 3 4 . (2021,
January 20)

Abd El-Mageed, A. E. M., Naglaa M. Youssef and M. E. Mostafa. 2018. Efficacy of some different
insecticides against cotton mealybug, Phenacoccus solenopsis Tinsley (Hemiptera:
Pseudococcidae) and its associated predators. J. Plant Prot. and Path. Vol. 9(6): 351-355.

Angela, T., C. M. Wong, J. Sang and A. Wan. 2017. Evaluation of neem oil pesticide against scale
insects (Hemiptera: Diaspididae) of Piper nigrum L. Trans. Malaysian Soc. Plant Physiol.
Vol. 25 (1): 212-216.

Ann, Y. C. and A. M. Zehnder Jarroop. 2016. Persistence of imidacloprid and B—cyﬂuthrin
residue in black pepper (Piper nigrum L.) under Malaysia climatic condition. Journal of Life
Sciences. Vol. 10: 334-341.

Ann, Y. C,, A. M. Zehnder Jarroop, Lawrence Tuah and Sang Jam. 2020. Determination of
proposed maximum residue limit of deltamethrin in Black pepper (Piper nigrum L.).
American Journal of Agricultural Research, Vol. 5(96): 1-12.

Apriyadi, R. and Tri Lestari. 2021. The effect of weed control techniques and frequencies of
insecticides application to the abundance and damage intensity of main pest on black
pepper plant (Piper nigrum L.). Agrosainstek, Vol. 5(1): 64-71.

Barik, S. R., Pritam Ganguly, Samir Kumar Kunda, Ramen Kumar Kole and Anjan Bhattacharyya.
2010. Persistence behaviour of thiamethoxam and lambda cyhalothrin in transplanted

paddy. Bull. Environ. Contam. Toxicol. Vol. 85: 419-422.



Bhat, A. I., A. Siljo and S. Devasahayam. 2012. Occurrence of symptomless source of Piper
yellow mottle virus in black pepper (Piper nigrum L.) varieties and a wild Piper species.
Archives of Phytopathology and Plant Protection Vol. 45(9): 1000-1009.

Che, H., Xueren Cao, Peipei Liu and Daquan Luo. 2021. Occurrence and characterization of virus
species associated with black pepper (Piper nigrum L.) virus diseases in Hainan province,
China. Journal of Phytopathology. Vol. 169 (4): 247-252.

de Silvaa, D. P. P,, P. Jonesb and M. W. Shawc. 2002. Identification and transmission of Piper
yellow mottle virus and Cucumber mosaic virus infecting black pepper (Piper nigrum) in Sri
Lanka. Plant Pathology Vol. 51: 537-545.

Devasahayam, S., T. Premkumar and K. M. Abdulla Koya. 1988. Insect pests of black pepper
Piper nigrum L. in India. J. Plant. Crops. Vol. 16(1): 1-11.

Duarte, M. de L. R, Fernando Carneiro de Albuquerque' and Elizabeth Ying Chu. 2001. New
diseases affecting black pepper crop in Brazil. Paper presented in the 26" Peppertech
Meeting of IPC, held at Belem, Para, Brasil, 30" Oct. 2001. INTERNATIONAL PEPPER NEWS
BULLETIN : 51-57. [Online] Available: https://www:.alice.cnptia.embrapa.br/bitstream/doc/
403821/3/Newdiseases.pdf. (2021, January 20)

Entebang, H., Swee-Kiong Wong and A. M. Zehnder Jarroop. 2020. Development and
performance of the pepper industry in Malaysia: A Critical review. International Journal of
Business and Society, Vol. 21(3): 1402-1423.

Indriati, Gusti and Iwa Mara Trisawa. 2011. Nematoda patogen serangga Heterorhabditis spp.
untuk pengendalian hama penggerek batang lada. Buletin RISTRI Vol 2(3): 291-296.

Lemos, W. de Paulo. 2014. Pimenta-Do-Renio Insetos Associados a Cultivos. [Online] Available:
https://www.infoteca.cnptia.embrapa.br/bitstream/doc/9948 0 1 /1 / FolderPragasPimenta.
pdf. (2021, January 20)

Lestari, T., R. Apriyadi and A. M. Husein. 201 9. Damage Intensity of Pepper Stem-Borer
(Lophobaris piperis) on Different Weed Control in Bangka Belitung Archipelago Province.
International Conference on Maritime and Archipelago (ICOMA 2018), Advances in
Engineering Research Vol. 167: 145-149.

Mansour, R., Fatma Ezzahra Youssfi, Kaouthar Grissa Lebdi and Salah Rezgui. 2010. Imidacloprid
applied through drip irrigation as a new promising alternative to control mealybugs in

Tunisian Vineyards. Journal of Plant Protection Research Vol. 50(3): 314-319.



Najitha, U., Kurien Susannamma and M. P. Mathew. 2016. Biology and morphometrics of root
mealybug Formicococcus polysperes Williams (Hemiptera: Pseudococcidae) infesting black
pepper (Piper nigrum Linnaeus). Entomon Vol. 41(4): 297-302.

Patil, Roopa S., H. M. Santhosha and M. J. Manju. 2020. Sucking insect pest complex associated
with black pepper (Piper nigrum L.), black gold of Uttara Kannada district, Karnataka.
Journal of Tree Sciences. Vol. 39 (1): 61-65.

Ribeiro, L. L. O., Leticia do Socorro Cunha, Felipe Cunha do Rego, Francisco Lailson da Silva de
Oliveira, Alysson Oliveira de Carvalho, Lua Souza de Oliveira, Marcos Vinicius Reis de
Oliveira Junior, Jéssica da Silva Schimidt, Fernanda Ludmyla Barbosa de Souza, Emerson
Fey, Wanderson Cunha Pereira and Francisca das Chagas Bezerra. 2019. Main pests and
diseases affecting black pepper in family production systems in Capitao Poco, Para, Brazil.
Communications in Plant Sciences, Vol 9: 66-69.

Sabry, Al-kazafy H., Tarek A. Abd-El Rahman, Shaker M. Abolmaaty. 2015. Influence of some new
insecticides on Sweetpotato whitefly, Bemisia tabaci and American serpentine leafminer,
Liriomyza trifolii and their residues in cucumber fruits. International Journal of Advanced
Research Vol. 3(10): 1874-1881.

Saddig, B., Naeem Abbas, Sarfraz Ali Shad, Muhammad Aslam and Muhammad Babar Shahzad
Afzal. 2015. Deltamethrin resistance in the cotton mealybug, Phenacoccus solenopsis
Tinsley: Cross-resistance to other insecticides, fitness cost analysis and realized heritability.
Phytoparasitica Vol. 44(1): 1-6.

Sathyan, T., K. Elanchezhyan and N. Murugesan. 2020. Pests of black pepper and their
management. Biotica. Research Today Vol 2(4): 87-89.

Ton, Nguyen tang and Bui Chi Buu. 2005. How to prevent the most serious diseases of black
pepper (Piper nigrum L.) — A case study of Vietnam. [Online] Available: http://iasvn.org/
upload/files/QMIRDOI2ZHP1Z5ENIT4EHBUU%20FULL%20PAPER.doc. (2021, January 20)

Willmott, A. L. 2012. Efficacy of systemic insecticides against the citrus mealybug, Planococcus
citri, and pesticide mixtures against the western flower thrips, Frankliniella occidentalis,
in protected environments. MASTER OF SCIENCE, Department of Entomology, College of
Agriculture, KANSAS STATE UNIVERSITY, Manhattan, Kansas. 114 pp.

Wiratno. 2008. Effectiveness and safety of botanical pesticides applied in black pepper (Piper
nigrum) plantations. PhD Thesis Wageningen University, Wageningen, the Netherlands, 126
p. [Online] Available: https://edepot.wur.nl/122046. (2021, January 20)



Yap, C. A. and A. M. Zehnder Jarropp. 2016. Residue and dissipation of fipronil and its
metabolites in black Pepper (Piper Nigrum L.). Journal of Environmental Science,
Toxicology and Food Technology. Vol.10(6): 28-37.

Yap, C. A. and A. M. Z. Jarroop. 2018. Residue levels and dissipation behaviors of chlorpyrifos in
black pepper berries and soil. Food Research Vol. 2 (6): 587 — 593.

Zu, C. Zhigang Li, Jianfeng Yang, Huan Yu, Yan Sun, Hongliang Tang, Russell Yost and Huasong
Wu. 2014. Acid soil Is associated with reduced vyield, root growth and nutrient uptake in

black Pepper (Piper nigrum L.). Agricultural Sciences, Vol. 5: 466-473.



13. ANANUIN

A15199 1 PTUIUNALLTINDURLALARINTNUANTNAADIMULARENTTUID

4 e 4 3N Anade (§/#w) 910 8 du
FdUeY (¥ON13A1) o , P
(¥9/ U1 | nau RAINUETT
20 an%) | Wuans | ased 1 | asedi 2 | st 3 | dade

1. Dlvlunsand

40 12.13 17.25 11.75 8.13 12.4
etofenprox 20% EC
2. dudiedu lwulaen

20 15.75 13.75 12.50 7.88 11.4
emamectin benzoate 1.92% EC
3. dAAlAANSA

20 23.88 9.50 10.50 15.50 11.8
imidacloprid 10% SL
4. LeanuNIuY

10 15.75 13.13 8.38 14.50 12.0
deltamethrin 3%
5. lsoziilnuway+waudanlaanlansy 0 1363 11205 | 963 | 1713 130
thiamethoxam-+lambda-cyhalothrin 10.6%+14.1%
6. Wilvanswadl

- 19.50 17.13 15.00 11.50 14.5
untreated




A9 1 wdeuds (Mealy bug) sinwushangludiuveslunazaenananle



AN 2 é’ﬂwmzmsﬁwmaLLazgﬂJiwwaqmﬁamamﬁm (Scale insects) NHUSUTBANAGIN

U

RGRIGIR



AT 3 SNWENITIaNEYRIRINLININLINY Lophobaris piperis AGN8DINTNTAAAINLTA

fudiae uidednlagaiglunasnuiasiy wazeranunueungeudily cocoon

wavlleladudfuivazianzgeonunenduegneuen



i 5 aansvedlunsnlneg (Phytotoxic) MAnann1sHuansidadagiisluiiseiniaseu



