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ABSTRACT

The project entitled “Research and Development of Some Wild Plant Species for
Their Economic Importance of the Country” was aimed at supporting, stimulating and
gathering young researchers to do research dealing with wild plant species for economic
purposes. The main objective of this project was to gain basic knowledge on the usefulness
of each selected wild plant species for pest control, antimicrobial properties, nutritional and
nutraceutical properties. Such information obtained would be served as guideline for further
development of selected wild plant species for their economic importance of the country.
Moreover, another purpose of this project was to find the effective biological control agents
such as predators, entomopathogenic nematodes and microbes. Hence, there were 3 sub-
projects involved in the main project which were: 1) Biological activities of plant crude extracts
against insects, mites, plant microbes and their formulations, 2) Impact of plant crude extracts
on natural enemies and 3) Micronutrient contents, nutraceutical property and antimicrobial

activity of tested plant species.

Research on plant extract

Plant secondary metabolites from various wild plant species such as Eupatorium
odoratum L., Litsea cubeba (Lour.) Persoon, Litsea salicifolia Roxb. ex Wall., Melaleuca
cajuputi Powell, Embelia ribes Burm.f., Justicia adhatoda L., Bidens pilosa L., Ageratum
conyzoides L., Duabanga grandiflora (Roxb. ex DC), Diospyros cauliflora Blume, Alpinia
conchigera Griff., Zingiber zerumbet Smitt and Curcuma zedoaria (Berg) Roscoe were tested
for their efficacy against plant pest such as two-spotted spider mite, rice weevil, maize weevil,
flour beetle, common cutworm diamondback moth and mosquito. Several crude extracts were
able to deter feeding or acting as antifeedant for diamondback moth and common cutworm
larvae whereas some essential oils exhibited repellent, fumigant and toxicant properties.
However, the efficacy depended on method of extraction and the solvents. Aside from these,
the components of essential oils from A. conchigera, Z. zerumbet and C. zedoaria were also
identified and synthetic essential oils were mixed abased on the proportions of major essential
oils in each plant. Some synthetic essential oil formulas showed better results in repelling and
killing insects than the natural essential oil. Some essential oils could control house dust mite
and repel mosquito. These essential oils could, therefore, be added in some products such
as spray and lotion for insect repellent. In addition, some crude extracts were found to
contain anti-oxidant or exhibited anti-microbial properties needed to be investigated in more

details for further use.



The new record of 11 secondary metabolites extracted from stem of D. grandiflora
collected in Thailand were reported for the first time in the international journal. These were:
(1) p-hydroxybenzaldehyde, (2) vanillic acid, (3) 6H-dibenzo [b,d] pyran-3,9-dihydroxy-6-one,
(4) 3-0-O-rhamnopyranosyl-4’-methoxy-ellagic acid, (5) acacetin, (6) apigenin, (7) acacetin 7-
O—glucoside, (8) betulinic acid, (9) oleanolic acid, (10) arjunolic acid and (11) B-sitosterol
glucoside. Furthermore, a new compound (3,4-Dihydro-4B,6-dihydroxy-5-methoxy-2G-methyl-
1(2H)-naphthalenone) from roof of D. cauliflora was also published along with 6 known
compounds considered to be new records for Thailand. They were as follows: (1) lupeol, (2)
betulinic acid, (3) 7-hydroxy-4’-methoxyflavone, (4) 2,5-dimethyl-7-hydroxychromone, (5)

vanillic acid and (6) nicotinamide.

Research on entomopathogenic nematode

A total of 283 soil samples were collected from various areas in Thailand. Only 12
entomopathogenic nematodes (EPNs) were found from soil samples from Kanchanaburi, Khon
Khaen, Kra Bi, Chumporn and Surat Thani provinces. Four new EPN were recorded from this
study where Steinernema minutum Maneesakorn, Grewal and Chandrapatya had already been
published and another 3 new EPNs were in the process of manuscript preparations. The
other 7 EPNs were classified as Heterorhabditis indica and the last EPN identified as
Heterorhabditis baujardi was a new record for Thailand. Steinernema # K8, a new EPN from
Thailand, showed higher efficacy in controlling several agricultural pests as compared to
Heterorhabditis bacteriophora, Steinernema glaseri and S. riobrave which had been introduced
into the country for several years.

Several strains of symbiotic bacteria were isolated from EPNs, mass-produced in
the laboratory and bio-assayed against the mushroom mite (Luciaphorus sp.). The result
indicated that both cell suspension and supernatant were able to cause high mortality, over
85%, and to reduce mite fecundity as well. The on-going research was to develop the

bacterial formulation for proper application and good shelf life.

Research on fungi and bacteria for pest control

Fungal secondary metabolites were prepared by soaking cooked rice covered with
fungal endophytes, plant pathogenic fungi, entomopathogenic fungi and fungi infecting
phytophagous mites in ethyl acetate. Several of these metabolites were able to kill and
reduce fecundity of Tetranychus urticae (Koch). In addition, both bacterial suspension and
supernatant of Serratia macescens, a common bacteria found in the laboratory, induced

complete mortality (100%) of several insect larvae included Spodoptera litura (F.), Spodoptera



exique L. and Opisina arenonosella Walker within 12-24 hours. Hence, more research

needed to be performed in order to make use of such bacteria for pest control.

Research on natural enemies

Research was conducted on the efficacy of predatory mite to control tarsonemid
mite on chili plants. Amblyseius cinctus Corpuz and Rimando was found to be the best
predatory mite for controlling (Polyphagotarsonemus latus (Bank)) both under laboratory and
field conditions. Amblyseius cinctus could also be mass-produced easily in the laboratory.
The effect of plant extracts on predator and plant mites were also performed. Other predators

investigated in this project including lady beetle and predatory thrips in chili field.

Research on microbial activity of plant crude extracts

Four different solvent, aqueous, ethanolic alcohol, ethyl acetate and hexane, were
used to extract secondary metabolites from 13 indigenous plant species before examined for
antimicrobial activity against thirteen pathogenic and spoilage microorganisms using agar disc
diffusion method. @ The microorganisms used to evaluate microbial activity included
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus subtilis,
Salmonella spp. Listeria innocua, Proteus mirabilis, Lactobacillus plantarum, Lactococcus
lactis, Pichia anomala, Saccharomyces cerevisiae, Aspergillus niger and Penicillium pinophilum.
The result showed that 6 extracts from 3 plant species; Momordica charantia Linn., Litsea
glutinosa (Lour.) C.B. Rob. and Bidens pilosa Linn. had antimicrobial activities. The crude
ethanolic extract exhibited the most inhibitory effect following by ethyl acetate extract while no
inhibitory effects were observed in aqueous and hexane extracts. In addition, different parts

of each plant had different antimicrobial activity.
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Acaricidal activities of whole cell suspension, cell-free supernatant, and crude
extract of Xenorhabdus stokiae against mushroom mite (Luciaphorus sp.). J.
Zhejiang Univ. Science B. (in press) Impact factor 2009 = 1.679
Auamcharoen, W., Chandrapatya, A. and A. Kijjoa. 2011. Antifeedant and
toxicity activities of some botanical extracts and their chemical compounds
against Plutella xylostella L. (Lepidoptera: Plutellidae) Proceeding of the 6th
International Workshop on Management of the Diamondback Moth and Other
Crucifer Insect Pests. March 21-25, 2011, Kasetsart University (Kamphaeng

Saen campus), Nakhon Pathom, Thailand. (in press)

NAITWIVANFIAIRNANWUA Ltaxagigluizwhamiﬁm‘sm'\ 31589

1.

Konvipasruang, P., Amrine, JW. jr. and A. Chandrapatya. 2010.
Redescription of seven eriophyoid mites on bamboo (Poaceae, Bambuseae) in
Thailand. Zootaxa. Impact factor 2009 = 0.891

Konvipasruang, P., Amrine, J.W. jr. and A. Chandrapatya. 2010. Three new
species of Phyllocoptine mites (Acari: Reiophyidae) infesting Yang-Na
(Dipterocarpus alatus Roxb. ex G.Don) (Dipterocarpaceae) in Thailand.
Zootaxa. Impact factor 2009 = 0.891

Bussaman, P., Rattanasena, P. and A. Chandrapatya. 2011. Viability and
efficacy of freeze-dried symbiotic bacteria, Xenorhabdus sp. against mushroom

mite (Luciaphorus sp.). J. Appl. Microb. Impact factor 2010 = 2.365
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1. Nusartlert, N., Vichitbandha, P. and A. Chandrapatya. 2006. Life history of
Amblyseius longispinosus Evan (Acari: Phytoseiidae) reared on eggs and
larvae of six spider mites species (Acari: Tetranychidae) and effect of some
pesticides on its mortality. (Oral presentation) XlIth International Congress of
Acarology, Amsterdam, The Netherlands. 21-26 August 2006.

2. Vichitbandha, P. and A. Chandrapatya. 2007. Relation of chili shoot damage
to the abundance of Polyphagotarsonemus latus (Banks) (Acari:
Tarsonemidae) and other chili pests and the effect of shoot damage on chili
yields. (Oral presentation). Xllth International Congress of Acarology,
Amsterdam, The Netherlands. 21-26 August 2006.

3. Suthisut, D. and A. Chandrapatya. 2009. Biological activity of essential oil of
Alpinia conchigera rhizome against Sitophilus zeamais and Tribolium
castaneum. (Oral presentation). Entomological Societies of Canada &
Manitoba. October 18-21, 2009, Front Garry, Winnipeg, Canada

4. Vichitbandha, P. and A. Chadrapatya. 2010. Effect of preys and pollens on
the population of Amblysious cinctus Corpus and Rimando. (Oral
presentation).The XllI International Congress of Acarology, Aug 21 — Aug 29,
2010, Recife, Brazil

5. Vichitbandha, P. and A. Chadrapatya. 2010. Effect of host plants on growth
and reproduction of the broad mite, Polyphagotarsonemus latus (Banks). (Oral
presentation).The XllI International Congress of Acarology, Aug 21 — Aug 29,
2010, Recife, Brazil

6. Vichitbandha, P. and A. Chadrapatya. 2010. Effectiveness of Amblysious
cinctus and conventional practices on broad mite control in a chili field: a case
study. (Oral presentation).The XIII International Congress of Acarology, Aug 21
— Aug 29, 2010, Recife, Brazil

7. Suthisut, D., Fields, P.G. and A. Chandrapatya. 2010. Biological activity of
essential oils of Alpinia conchigera rhizome against Sitophilus zeamais and
Tribolium castaneum. (Poster presentation) 10th International Working
Conference on Stored Product Protection. Estoril, Protugal. 27 June- 2 July

2010.
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10.

11.

Suthisut, D., Fields, P.G. and A. Chandrapatya. 2010. Fumigation toxicity of
essential oils from three Thai plants against two stored-product insects and a
parasitoid. (Oral presentation) 66th Annual Meeting of the Entomological
Society of Manitoba. University of Manitoba. 22-23 October 2010.

Suthisut, D., Fields, P.G. and A. Chandrapatya. 2010. Fumigation toxicity of
essential oils from three Thai plants against two stored-product insects and a
parasitoid. (Oral presentation) Annual Meeting Entomological Society of
Canada and the Entomological Society of British Columbia @ Vancouver,
Canada. 31 October-3 November 2010.

Auamcharoen, W., Chandrapatya, A., Naengchomnong, W. and A. Kijjoa.
2010. A new tetralone from Dyrospyros cauliflora. (Oral presentation). 58th
International Congress and Annual Meeting of the Society for Medicinal Plant
and Natural Product Research. 29th August-2nd September 2010. Berlin,
Germany and 7th Tannin Conference (Presymposium).

Bussaman, P., Rattanasena, P. and A. Chandrapatya. 2011. Viability and
efficacy of freeze-dried symbiotic bacteria, Xenorhabdus sp., against
mushroom mites. (Poster presentation) The 4th Congress of European

Microbiologists (FEMS 2011), Geneva, Switzerland, June 26-30, 2011.
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1

Bussaman, P., Sobanbou, S. and A. Chandrapatya. 2008. Evaluation of the
Xenorhabdus nematophila as biocontrol agent for controlling mushroom mite
(Luciaphorus sp.). (Poster presentation) 20th Annual Meeting and International
Conference of the Thai Society for Biotechnology “TSB 2008: Biotechnology for
Global Care” October 14-17, 2008, Taksila Hotel, Mahasarakham, Thailand.
Vichitbandha, P and A. Chadrapatya. 2009. Life history of Amblyseius cinctus
Corpuz and Rimando (Acari: Phytoseiidae) reared on larvae of broad mites
Polyphagotarsonemus latus (Banks) (Acari: Tarsonemidae) and its’ predation
response on broad mites at different predator: prey ratios in both laboratory
and greenhouse condition. (Poster presentation) The ISSAAS International
Congress 2008, February 24-25, 2009, the Emerald Hotel, Bangkok, Thailand.
Sobanbou, S., Bussaman, P. and A. Chandrapatya. 2009. Efficacy of
Xenorhabdus sp. (X1) as biocontrol against for controlling mushroom mites

(Luciaphorus perniciosus Rack). (Poster presentation) International Conference
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on Go...Organic 2009. August 19-21, 2009, Pullman Bangkok King Power
Hotel, Bangkok, Thailand.

Srimongkolchai, W., Vichitbandha, P., Pung, T. and A. Chandrapatya.

2009. Toxicity and repellent effect of Lantana camara crude extract on
Polyphagotarsonemus latus and Tetranychus urticae. (Poster presentation)
International Conference on Go...Organic 2009. August 19-21, 2009, Pullman
Bangkok King Power Hotel, Bangkok, Thailand.

Namsena, P., Bussaman, P. and A. Chandrapatya. 2009. Efficacy of
Xenorhabdus sp. (X1) mutant on mushroom mite (Luciaphorus sp.) (Poster
presentation)international Conference on Go...Organic 2009. August 19-21,
2009, Pullman Bangkok King Power Hotel, Bangkok, Thailand.

Vichitbandha, P., Srimongkolchai, W. and A. Chandrapatya. 2010. Effect of
the extracts of Embelia ribes Burm. f. (Myrsinaceae) leaf on broad mite,
Polyphagotarsonemus latus (Acari: Tarsonemidae). (Oral presentation) The
ISSAAS International Congress 2009, January 11-15, 2010, Nong Nooch
Tropical Botanical garden & Resort, Pattaya, Thailand.

Leelawan, T., Chandrapatya, A. and Vichitbandha, P. 2010. Effect of the
extracts of Embelia ribes Burm. f. (Myrsinaceae) leaf on predacious mite
Amblyseius cinctus Corpuz and Rimando (Acari: Phytoseiidae). (Oral
presentation) The ISSAAS International Congress 2009, January 11-15, 2010,
Nong Nooch Tropical Botanical garden & Resort, Pattaya, Thailand.
Auamcharoen, W., A. Chandrapatya and A. Kijjoa. 2011. Antifeedant and
toxicity activities of some botanical extracts and their chemical compounds
against Plutella xylostella L. (Lepidoptera: PIuteIIidae)I (Poster presentation).
The 6th International Workshop on Management of the Diamondback Moth
and Other Crucifer Insect Pests, March 21-25, 2011, Kasetsart University
(Kamphaeng Saen campus), Nakhon Pathom, Thailand.

Bussaman, P. Namsena, P. and A. Chandrapatya. 2011. Effect of crude leaf
extracts on Colletotrichum gloeosporioides (Penz.) Sacc. (Oral presentation).
The International Conference on Biopesticides VI (ICOB6),Chiang Mai,
Thailand, Dec 11-16, 2011.(Submitted)
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Sa-Uth, J. Bussaman, P. and A. Chandrapatya. 2011. Effect of crude plant
extracts on mushroom mite(Luciaphorus sp.). (Oral presentation) The
International Conference on Biopesticides VI (ICOB6),Chiang Mai, Thailand,
Dec 11-16,2011.(Submitted)
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Bussaman, P., Sobanbou, S. and A. Chandrapatya. 2550. Pathogenic effects
of the entomopathogenic bacteria Photorhabdus and Xenorhabdus against
mushroom mite (Oral Presentation) NAIFITANIAL ﬂ%ﬂﬁ 3 ’Tu‘ﬁl 6-7 NWeI%
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Bussaman, P. and A. Chandrapatya. 2007. The Efficacy of the
entomopathogenic bacteria Xenorhabdus and Photorhabdus for controlling
mushroom mite (Luciaphorus sp.): A Novel Approach. (Poster presentation).
Annual Meeting of Thailand research fund, October 11-13, 2007, Ambassador
City Jomtien, Chonburi, Thailand.
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Bussaman, P. and A. Chandrapatya. 2008. Evaluation of different
formulations of the Xenorhabdus nematophila against mushroom mite
(Luciaphorus sp.). (Poster presentation) Annual Meeting of Thailand research
fund, October 16-18, 2008, Holiday Inn Regent Beach, Cha-Am, Phetchaburi,
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Noosidum, A., Hodson, A.K., Lewis, E.E. and A. Chandrapatya. 2010. Survey
of New Entomopathogenic Nematodes from Thailand: Foraging Behavior and
Virulence to the Greater Wax Moth, Galleria mellonella L. (Lepidoptera:
Pyralidae). (Oral presentation). RGJ-Ph.D. Congress Xl, Jomtien Palm Beach
Hotel & Resort, Pattaya, Chonburi, Thailand. 2 April 2010..

Auamcharoen, W., Kijjoa, A., Pinto, Madalena M., Silva, Artur M. S.,
Naengchomnong, W., Herz, W. and A. Chandrapatya. Secondary metabolites
from Diospyros cauliflora (ebenaceae). (Poster presentation). RGJ-Ph.D.
Congress Xl, 1-3 April 2010, Jomtien Palm Beach Resort, Pattaya, Chonburi,
Thailand.
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