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Rotenone found in the crude extract from the roots of Tuba plants is commonly used as
a bioinsecticide to control insect pests of horticultural crops. The control obtained on
insect pests varies greatly and this could probably be due to the source and process of
extraction, toxicant preparation and application in the field. The need to improve the
quality of the rotenone as botanical insecticide and to obtain consistent control of insect
pest led to the studies with following objectives; 1) to identify the diversity of
Tubaplants based on Random Amplified Polymorphic DNA (RAPD) analysis, Internal
Transcribe Spacer (ITS) marker and their morphological characteristics, 2) to extract,
and characterize bioactive compound rotenone from Tuba plants, 3) to prepare the bio-
based emulsion formulation of rotenone extract and 4) to evaluate the insecticidal
properties of the emulsion formulation of rotenone against Diamondback moth (DBM).
Nine accession were collected from Peninsular Malaysia and subjected for
identification by the Random Amplified Polymorphic DNA. The presence and absence
of amplified allele was analysed using NTSYS to obtain dendrogram and coefficient of
similarity index. The results obtained on the number of polymorphics loci, the
percentage of polymorphics loci, Shannon’s Information index and the effective
number of alleles were 318, 98.45%, 0.4571 and 1.4533 respectively indicating the
diversity of accessions studied. ITS sequences were used to identify the species in
which double stranded DNA of the ITS region from nine accessions was amplified with
the universal primer pairs ITS 4 and ITS 5. The mean number substitution per site and
the number of nucleotides changes obtained for each accession plants indicated that
there were 4 different species within the accessions. Basedon , morphological data of
leaves examined analyzed using multivariate analysis to obtain the Principal
components, dendrogram and coefficient of similarity index showed that all accessions
could be clearly separated from each other based on leaf radians technique even though
most of them have very similar shape.The rotenone from nine Tuba accessions was
extracted using acetone. The extracts were then quantified using the High Performance
Liquid Chromatography with Photodiode Array detector against the analytical standard
of rotenone. All accessions contained rotenone with the concentration varies from 40 to
1500 pg/mL. The chemical elucidation of rotenone from nine accessions was
conducted using Liquid Chromatography Mass Spectrometer. Rotenone and deguelin



were found from the elucidation of each accession at retention time of 5.7 and 6.6
minute, respectively. Both have similar mass of 395.1489 with the empirical formula
of CxH,;06. Three accessions i.e. Paraderris lianoides KJ579433 (Tuba Tualang)
from Tasik Bera, Pahang, Derris elliptica KJ579428 (Tuba Derris) from Universiti
Putra Malaysia and D. elliptica KJ579429 (Tuba Merah) from Jerangau, Terengganu
were chosen based on the highest concentration (> 1%) of rotenone obtained for the
preparation of emulsion formulation. The emulsion system was developed for
formulating the extract by constructing ternary phase diagrams with 70% (w/w)
emulsion system constituted of non-ionic surfactant(s), carrier and water, and 30%
(w/w) rotenone extract as active ingredient. A total of thirteen formulations comprising
four of Tuba Merah (FITM7B, F2TM14B, F3TM21B and FATM14B), five of Tuba
Tualang (F5TT7B, F6TT14B, F7TT21B, F8TT21S and FOTT14S) and four of Tuba
Derris (F10TD7S, F11TD21Sil, F12TD7Sil and F13TD7Sil) were made. All
formulations showed particle size of less than 100nm and surface tension value of
below 30 mN/m. All formulations were also stable at 25°C for two months, the
agglomeration was observed for all formulations and stable at temperature 54°C except
for formulation F13TD7Sil.The toxicity of rotenone was obtained from nine Tuba
accessions evaluated through dose mortality and antifeedant bioassays against DBM.
The leaf-dip technique was used to obtain dose-mortality response of rotenone in the
nano-emulsion formulations. All rotenone formulations gave 100% mortality 72 hours
after treatment at concentration of 273 pg/mL. The F7TT21B formulation gave the
lowest LCso value of 0.02 pg/mL while FITM7B, F5TT7B, F6TT14B and FATM14B
gave LCs, value of 10.016, 10.298, 6.741 and 5.044 pg/mL, respectively indicating
influence of formulation on the toxicity of rotenone. Surfactant mixture of Agnique
MBL 510H and Agnique MBL 530B,and carrier dimethylamide (Agnique AMD810)
in the formulations played important role in increasing the mortality. In the antifeedant
study, the formulation with mixed surfactant differed significantly in Feeding
Deterrence Index compared with the control.Dietary utilization by the DBM was
severely affected when fed on mustard leaves treated with all formulations of rotenone.
The F6TT14B showed significantly lower consumption intake (0.07 mg/mg/day)
compared to other formulations. The relative consumption rate was significantly
reduced for FITM7B, F3TM21B, F6TT14B, FOTT14S, F11TD21Sil and F12TD7Sil
compared with the other formulations and control.The F6TT14B showed the lowest
RGR compared to the other formulations (0.25 mg/mg/day). The percentage of
efficiency of conversion of ingested food of F8TT21S (27.81%) and F9TT14S
(28.53%) was significantly better compared to the control (55.42%) and other
formulations. The efficiency of conversion of digested (ECD) showed that all the
formulations differed significantly compared with the control. The ECD values of
F2TM14B, F3TM21B, FATM14B, F7TT21B, F11TD21Sil, F12TD7Sil and F13TD7Sil
ranged from 3.95% to 5.37% and differed significantly compared with the control. The
reduction in dietary utilization that reduced the growth may result from both
behavioural and physiological (post-ingestive) effects.
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Rotenone terdapat dalam ekstrak mentah dari akar tumbuhan Tuba. biasanya digunakan
sebagai racun serangga bio untuk mengawal serangga perosak tanaman hortikultur.
Kawalan diperolehi pada serangga perosak sangat berbeza dan ini boleh mungkin
disebabkan oleh sumber dan proses pengekstrakan, penyediaan yg menyebabkan
keracunan dan aplikasi di lapangan. Keperluan untuk meningkatkan kualiti rotenone
sebagai racun serangga botani dan untuk mendapatkan kawalan konsisten serangga
perosak utama kepada kajian dengan objektif berikut; 1) untuk mengenal pasti
kepelbagaian tumbuhan Tuba berdasarkan analisis RAPD, penanda ITS dan ciri-ciri
morfologi mereka, 2) untuk mengambil, dan mencirikan sebatian bioaktif rotenone
daripada tumbuhan Tuba, 3) untuk menyediakan rumusan berasaskan bio emulsi
ekstrak rotenon dan 4) untuk menilai ciri-ciri serangga formulasi emulsi daripada
rotenon terhadap larva ulat kobis (DBM). Sembilan sampel dikumpulkan dari
Semenanjung Malaysia dan tertakluk untuk mengenal pasti oleh RAPD. Kehadiran dan
ketiadaan alel dikuatkan dianalisis menggunakan NTSYS untuk mendapatkan
dendrogram dan pekali persamaan indeks. Keputusan yang diperolehi pada bilangan
polymorfiks lokus, peratusan polymorphics lokus, indeks Shannon Maklumat dan
keberkesanan bilangan alel 318, 98.45%, 0,4571 dan 1,4533 masing-masing
menunjukkan kepelbagaian aksesi dikaji. Urutan ITS telah digunakan untuk mengenal
pasti spesies di mana dua terkandas DNA kawasan ITS dari sembilan sampel telah
dikuatkan dengan pasangan buku asas universal ITS 4 dan 5 ITS Bilangan penggantian
min bagi setiap tapak dan jumlah nukleotida perubahan diperolehi bagi setiap
tumbuhan kesertaan menunjukkan bahawa adalah 4 spesies yang berbeza dalam aksesi.
Berdasarkan, data morfologi daun yang dianalisis menggunakan analisis multivariat
untuk mendapatkan komponen Prinsip, dendrogram dan pekali persamaan indeks
menunjukkan bahawa semua aksesi boleh dipisahkan dengan jelas berdasarkan teknik
radian daun walaupun kebanyakan daripada mereka mempunyai bentuk yang sama.
Rotenon dari sembilan aksesi Tuba telah diekstrak menggunakan aseton. Ekstrak
kemudiannya diukur menggunakan Kromatografi cecair prestasi tinggi dengan fotodiod
pengesan tatasusunan terhadap standard analisis daripada rotenone. Semua aksesi
terkandung rotenone dengan kepekatan yang berbeza-beza 40-1500 pg / mL. Ini
penerangan kimia rotenone dari sembilan aksesi telah dijalankan menggunakan
Kromotografi cecair spektrometer jisim. Rotenon dan deguelin didapati dari



penerangan setiap kesertaan pada masa penahanan masing-masing sebanyak 5.7 dan
6.6 minit. Kedua-dua mempunyai jisim yang sama 395.1489 formula ivmpiric
Cx3H,10¢. Tiga aksesi iaitu Paraderris lianoides KJ579433 (Tuba Tualang) dari Tasik
Bera, Pahang, Derris elliptica KJ579428 (Tuba Derris) dari Universiti Putra Malaysia
dan D. elliptica KJ579429 (Tuba Merah) dari Jerangau, Terengganu telah dipilih
berdasarkan kepekatan tertinggi rotenone yang diperolehi (> 1%) bagi penyediaan
formulasi emulsi.  Sistem emulsi dibangunkan untuk merumuskan ekstrak dengan
membina gambar rajah fasa pertigaan dengan 70% (w / w) sistem emulsi terdiri
daripada surfaktan bukan ionik (s), dan air, 30% (w / w) rotenone ekstrak aktif bahan.
Sebanyak tiga belas formulasi yang mana empat daripada Tuba Merah (FITM7B,
F2TM14B, F3TM21B dan F4ATM14B), lima Tuba Tualang (F5TT7B, F6TT14B,
F7TT21B, F8TT21S dan F9TT14S) dan empat Tuba Derris (F10TD7S, F11TD21Sil,
F12TD7Sil dan F13TD7Sil) diperolehi. Semua rumusan menunjukkan saiz zarah
kurang daripada 100nm, nilai ketegangan permukaan dibawah 30 mN / m. Semua
formulasi stabil pada suhu 25°C selama dua bulan dan pengaglomeratan diperhatikan
untuk semua rumusan dan stabil pada suhu 54°C kecuali F13TD7Sil. Ketoksikan
daripada rotenone telah dinilai melalui dos kematian dan ‘antifeedant’ bioesai terhadap
DBM. Teknik daun celup telah digunakan untuk mendapatkan dos kematian respon
rotenone dalam rumusan nano emulsi. Semua rumusan rotenone memberikan 100%
kematian 72 jam selepas rawatan pada kepekatan 273 pg / mL. Formulasi F7TT21B
memberikan nilai LCs, terendah 0.02 pg / mL manakala FITM7B, FATM14B, F5TT7B
dan F6TT14B memberikan nilai LCsy daripada 10.02, 10.29, 6.74 dan 5.04 pg / mL
masing-masing menunjukkan rumusan mempengaruhi ketoksikan rotenone. Surfaktan
bercampur yang Agnique MBL 510H dengan Agniqgue MBL 530B dan pembawa
dimetilamid (Agnique AMD810) dalam rumusan memainkan peranan penting dalam
meningkatkan kematian. Dalam kajian antifeedant, formulasi menggunakan surfactant
campuran memberikan berbeza dengan ketara berbanding dengan kawalan di makan
Indeks Pencegahan. Penggunaan makanan oleh DBM yang telah terjejas teruk apabila
diberi makan di atas daun dirawat dengan semua formulasi rotenone. F6TT14B yang
menunjukkan pengambilan penggunaan jauh lebih rendah (0.07 mg / mg / hari)
berbanding dengan rumusan lain. Kadar penggunaan relatif telah berkurangan untuk
FITM7B, F3TM21B, F6TT14B, FOTT14S, F11TD21Sil, F12TD7Sil dan berbanding
dengan rumusan dan kawalan yang lain. F6TT14B menunjukkan bacaan terendah
berbanding dengan rumusan lain (0.25 mg / mg / hari). Peratusan kecekapan penukaran
makanan ditelan dari F8TT21S (27,81%) dan F9TT14S (28.53%) menunjukkan
signifikan lebih baik berbanding dengan kawalan (55.42%) dan formulasi lain.
Kecekapan penukaran dicerna (ECD) menunjukkan semua formulasi berbeza dengan
ketara berbanding dengan kawalan. Nilai ECD F2TM14B, F3TM21B, FATM14B,
F7TT21B, F11TD21Sil, F12TD7Sil dan F13TD7Sil adalah di antara 3.95% hingga
5.37% dan berbeza dengan ketara berbanding dengan kawalan. Pengurangan dalam
penggunaan diet yang mengurangkan pertumbuhan boleh disebabkan oleh kedua-dua
tingkah laku dan fisiologi. mereka, aktiviti antifeedant, dan kesan ke atas pembangunan
dan matang.
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CHAPTER 1

GENERAL INTRODUCTION

Nowadays, the crop protection industry is not only facing the challenge of developing
better products with new compounds, but it is also required to provide good products
with enhanced safety to the outside user together with less effect on the environment.
Rodham (2000) said, this was to make sure the capable use of products when they were
applied in the field. However, the conventional pesticides were frequently toxic to
mammals, non-target pests and persist in the environment as intractable. For that
reason, identifying other bioactive substances that have suitable properties, and which
were effective on the target pest, cost-effective, and biodegradable were of great
importance.

In general, rotenone and other toxic constituents in the extract tuba plant (e.g. deguelin,
tephrosin and 12ap-rotenolone) are isoflavonoids occurring in several genera of
tropical leguminosae plants, such as Derris (Papilionaceae), Antonia (Loganiaceae) and
Lonchocarpus (Fabaceae). According to John (1944) and Andel (2000), rotenone was a
bioactive compound that has a knock-down effect on cold-blooded animals and could
be used as an insecticide against pests. In addition, rotenoid-yielding plants have also
been used for fishing based on their itcthyotoxic properties (Andel, 2000). Indeed, there
have been reports of rotenone-containing plants being used by Indians for fishing due
to their itcthyotoxic effect as early as the 17th century (Moretti and Grenard, 1982).

Interestingly, rotenone poisoned fish was safe to consume by humans (Costa et al.,
1989). The risk of mammalians being poisoned by rotenone was supported by the
lethality tests resulting in LDsq (value is in milligrams per kilogram (mg/kg) of body
weight in mammals) ranging from 50 to 300 (Raws, 1986; Ellenhorn and Barceloux,
1988), which is considered as a moderate hazardous substance (WHO, 1992).
Bradbury(1986) and Schnick(1974) reported that humans or mammals were not
extremely exposed to rotenone because they were confined by inefficient
gastrointestinal absorption and effective oxidizing enzyme systems. From the wide
research and thorough evidence concerning its effect against targeted organisms and
non-targeted organisms (especially human) rotenone was designated as one of the
botanical insecticides that were exceptionally selective and environmentally friendly
(Schnick, 1974; Bradbury, 1986). Other reasons concerning the safety record of
rotenone as a botanical insecticide include the low concentration compared to
commercial products, its high degradability and poor absorption through the gut and
skin of humans.

Rotenone was a chemical with insecticidal, acaricidal and piscicidal properties
(Extoxnet, 1996). It has a selective action and could be used in residence gardens for
insect control and for fish eradication as could of unwanted fish species (Weier and
Starr, 1950). Because of its composition, Kole et al.,(1992) reported that the extracts
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could be formulated into emulsifiable concentrates (EC) and wettable powders for wide
use in lakes, ponds and reservoirs to control unattractive fish as well as to control the
highly resistant insect pests.

The use of agro-based materials in the formulation of pesticides has become more
important because they were relatively biodegradable, have low toxicity and were
renewable resources compared to those from mineral oil derived commaodities.
Vegetable oils, such as soybean, sunflower, and palm oil, have begun to vary in their
usage over the last few years, spreading to non-food areas. Since chemical industrial
firms are seeking to use ingredients that were nontoxic, biodegradable, not persistent in
the environment and that originate from renewable sources, palm based-oil can now be
found in adjuvants and pesticide carriers. In pesticide formulations, emulsifiable
concentrates were the most common. One of the possible ways of using palm oil in the
formulation was through emulsion (Chow and Grant,1992). Most studies on pesticide
formulation focus on herbicides and not much information was available on insecticide
formulations and their efficacy. It was important to formulate insecticide formulations
that have good efficacy and that were environmentally friendly. The goals in
formulating a pesticide were for simplicity of application, improved pesticide
performance, stability of product in storage and during application, safety and
compatibility. In recent years, there has been a trend to reduce a petroleum solvent-
based formulation to formulations that are considered to be safe and environmentally
friendly (Bell et al., 1998).

Consequently, research on the active ingredients, formulations, application rates and
environmental impact of botanical pesticides were a requirement for the successful
introduction of alternative bioactive compounds (Buss and Park-Brown, 2002).
Although some studies about the nano-emulsions have been done (El-Aaser et al.,
1997, Lim et al., 2013), detailed studies of insecticide formulation, particularly nano-
emulsion formulation are lacking. The need to improve the quality of the rotenone as a
botanical insecticide and to obtain consistent control of insect pests lead to the
following objectives;

1) to identify the sources of rotenone from Tuba plants based on RAPD analysis, ITS
marker and their morphological characteristics,

2) to extract, identify, quantify and structure elucidation of rotenone from Tuba plants,
3) to prepare the plant-based nano-emulsion formulation of rotenone, and

4) to evaluate the insecticidal properties of the nano-emulsion formulation of rotenone
against Plutella xylostella.



REFERENCES

Abbott, W. S. 1925. A method of computing the effectiveness of an insecticide. Journal Economic
Entomology. 18: 265-267.

Abdul Rani, A. 1993. Pesticide formulations — Present trends and recent development. The Planter,
69 (802): 3-13.

Abo-el Wafa, A., Murai, K. and Shimada, T.1995.Intra- and inter-specific variations in Lens
revealed by RAPD markers. Theoretical and Applied Genetics, Berlin, 90:335-340.

Acevedo-Rodriquez, P. 1990. The occurrence of piscicides and stupefactants in the plant kingdom.
New directions in the study plants and people. Advances in Economic Botany 8. Botanical
Garden, New York. 1-23

Adema, F. 2003a. Notes on  Malesian  Fabaceae (Leguminosae-Papilionoideae). The
genus Paraderris. Blumea 48: 129-144,

Akhtar, M.S., Oki, Y. and Adachi, T. 2008. Genetic variability in phosphorus acquisition and
utilization efficiency from sparingly soluble P-sources by Brassica cultivars under P-stress
environment. Journal of Agronomy and Crop Science.194(5):380-392.

Alder, R. W., Allen P. R.,, Murray M. and Orpen A. G. 2003. Bis(diisopropylamino)carbene.
Angewandte Chemie International Edition in English Volume 35, Issue 10, 1121-1123.

Allen, T. 1993. Powder sampling and particle size determination. Elsevier.

Andel, T. V. 2000. The diverse uses of fish-poison plants in Northwest Guyana. Economic Botany.
The New York Botanical Garden Press, Bronx, NY, 54 (4) 500-512.

Ankersmit, G. W. 1953. DDT resistant in Plutella maculipennis (Curt) (Lep.) in Java. Bulletin of
Entomology. Res. 44: 421-425.

Appel, A.g., Gehret. M.J., and Tenley, M.J. 2001. Repellency and toxicity of essential oils to
German Cockroaches (Dictyoptera Blattodea and Blatellidae). J. Agric. Urban Entomol. 18,
149-156.

Asmussen, C.B. and A. Liston. 1998. Chloroplast DNA characters, phylogeny, and classification of
Lathyrus (Fabaceae). American Journal of Botany, 85(3): 387-401.

Attwood, D., Mallon, C., Ktistis, G., and Taylor C. J. 1992. A study on factors influencing the
droplet size in nonionic oil-in-water microemulsions, International Journal Pharmaceutics.
88: 417-422.

Bailey, L. H. Bailey, E. Z. 1976. Hortus third: A concise dictionary of plants cultivated in the United
States and Canada. Macmillan, New York. 1290.

Baloch, U. K. and Haseeb, M. 1996. Xenobiotics in the third world agricultural environment. In:
Environmental Xenobiotics Ed. By Richardson, M. London: Taylor & Francis, 73-94.

98


http://onlinelibrary.wiley.com/doi/10.1002/anie.v35:10/issuetoc

Balzer D. 1991.Process for the Extraction of Crude Oil From an Underground Deposit Using
Surfactants, U.S. Patent 4,985, 154.

Baur, M. E., Kaya, H. K., Thurston, G. S., 1995. Factors affecting entomopathogenic nematode
infection of Plutella xylostella on a leaf surface. Entomology Experiment Application. 77,
239-250.

Bell, J.C. and McGeoch, M.A. 1998. An evaluation of the pest status and research conducted on
phytophagous Lepidoptera on cultivated plants in South Africa. African Entomology 4,
161-170.

Biever, K. D., Hostetter, D. L., and Kern, J. R. 1994. Evaluation and implementation of a biological
control — IPM system for crucifers: a 24-year case history. Am. Entomology. 40, 103-108.

Bradbury, A. 1986. Rotenone and trout stocking. Washington Department of Game, Fisheries
management division.

Briggs, D. E. G., Fortey, R. A. and Wills, M. A. 1992. Morphological disparity in the Cambrian.
Science 256, 1670-1673.

Bruneau A., Doyle J. J., and Doyle J. A. 1994. Phylogenetic relationships in Phaseoleae: evidence
from chlo roplast DNA restriction site characters. In: Advances in Legume Systematics,
part 7, Phylogeny (Crisp M. and Doyle J. J., eds.). Royal Botanic Gardens, Kew, U.K., 309-
330.

Buss, E. A. and Park-Brown, S. G. 2002. Natural products for insects’ pest management. Chapman
Hall, London.

Butani, D.K., Jotwani, M.G., and Verma, S. 1977. Insect pests of vegetables and their control : cole
crops. Pesticide, 11:19-24.

Campos, L. P., Raelson, J. V., and Grant, W. F. 1994. Genome relationship among Lotus species
based on random amplified polymorphic DNA (RAPD). Theory Applied Genetic, 88, 417-
422.

Casiva, P. V. B. O., Saidman J. C., Vilardi A. M. and Cialdella. 2002. First comparative phenetic
studies of Argentinean species of Acacia (Fabaceae), using morphometric, isozymal, and
RAPD approaches. American Journal of Botany 89: 843-853.

Chan, C.H, Hoff, R.M., Strachan, W.M.J., Sweet, C.W., Shackleton, M., T.F. Bidleman, Brice
K.A., Burniston, D.A., S. Cussion, Gatz D.F., Harlin K. and Schroeder, W.H. 1996.
Atmospheric deposition of toxic chemicals to the Great Lakes: A review of data through
1994. Atmospheric Environment, Volume 30, issue 20, 3505-3527.

Changez, M., and Varshney, M. 2000. Aerosol-OT microemulsions as transdermal carriers of
tetracaine hydrochloride. Drug Dev. Ind. Pharm. 26, 507-512.

Charleston, D. S., Kfir, R., Dicke, M. and Vet, L.E.M. 2006. Impact of botanical extracts derived

from Melia azedarach and Azadirachta indica on populations of Plutella xylostella and its
natural enemies: A Weld test of laboratory Wndings. Biological Control,39: 105-114.

99


http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465
http://www.sciencedirect.com/science/article/pii/1352231096000465

Chen, F., Wang, Y., Zheng, F., Wu, Y., Liang, W., 2000. Studies on cloud point of agrochemical
microemulsions. Colloids Surf. A 175, 257-262.

Cheng, G., and Tao, D. 2005. An experimental study of stability of oil-water emulsion. Fuel
Processing Technology, 86, 499-508.

Cherry, A. J., Mercadier, G., Meikle, W., Castelo-Branco, M. and Schroer, S. 2004. The role of
entomopathogens in DBM biological control. In: Improving Biocontrol of Plutella
xylostella — Proceedings of the International Symposium, Montpellier, France. Ed. by Kirk,
A. A.; Bordat, D.,21-24 October.

Chow, M. C. and Ho, C. C. 2000. Surface active properties of palm oil with respect to the processing
of palm oil. Journal of Oil Palm Research Vol. 12 No. 1,page 107.116

Chow, P. N. P. and Grant, C. A. 1992. Research and development of agro-adjuvant: A bibliographic
survey: In Adjuvant for Agrochemical (Eds. C.L. Foy) CRC Press Boca Raton, Florida. pp
3-15.

Clausing, G., Meyer, K. and Renner, S.S. 2000. Correlations among fruit traits, and evolution of
different fruits within Melastomataceae. Botany Journal Linneaus Society, 133: 303-326

Cohen, J. 2001. Defining identification: a theoretical look at the identification of audiences with
media characters. Mass Communication and Society, 4(3), 245264.

Constantinides, P. P. and Scalart, P. J. 1997. Formulation and physical characterization of water in
oil microemulsions containing lon-versus medium-chain glyserides. Int. J. Pharm. 158: 57-
68.

Corbett, G. H. and Pagden, H. T. 1941. A review of some recent entomological investigations and
observations. Malay. Agric. J. 29: 347-375.

Costa, C. N. B., Carvalho, L. O. D. M., Dulta, S. and Pimental, E. S. 1989. Preliminary Assays
Indicate  that Antonia  ovata (Loganiaceae) and Tuba amazonica (Papilionaceae),
Ichthyotoxic Plants Used for Fishing in Roraima, Brazil, Have an Insecticide Effect
on Lutzomyia longipalpis (Diptera: Psychodidae: Phlebotominae.Vol. 97(5): 737-742

Cowan RS, Chase MW, Kress WJ and Savolainen V. 2006. 300,000 species to identify: problems,
progress, and prospects in DNA barcoding of land plants. Taxon 55(3) : 611-616.

Cross, J.V. and Polonenko, D.R. 1996. An industry perspective on registration and
commercialization of biocontrol agents in Canada. Canadian Journal of Plant Pathology,
18:446-454,

Dales, M.J. 1996. A review of plant materials used for controlling insect pests of stored products.
NRI Bulletin 65.

Deacon, J.W. 1991. Significance of ecology in the development of biocontrol agents against soil-
borne plant pathogens. Biocon. Sci. Technol., 1:5-20.

Dev S., and Koul O. 1997. Insecticides of natural origin. Academic Publishers, The Netherlands.
volume 55, issue 7, 756-757.

100



Dewick, P. M., 1988. Isoflavonoids. In: J. B. Harborne (ed.), The Flavonoids: Advances in Research
Since 1980. Chapman and Hall, New York, pp. 125-209.

Di Donna, L., Maiuolo, L., Mazzotti, F., De Luca, D. and Sindona, G. 2004. Assay of rotenone in
river water by high-throughput tandem mass spectrometry and multiple-reaction monitoring
methodology. Anal. Chem. ; 76: 5104.

Dickinson T. A., Parker W.H. and Strauss R.E. 1987. Another approach to leaf shape comparisons.
Taxon 36(1): 1-20.

Dikshit, A. K. and Alappat, B. J. 1997. Ecofriendly pest and insect control. Yojana, 4: 30-42.

Dodia, D., Patel, I. and Patel, G. 2008. Botanical Pesticides for Pest Management. India: Scientific
Publishers.

Dowd, P. F. 1988. Toxicological and biochemical interactions of the fungal metabolites fusaric acid
and kojic acid with xenobiotics in Heliothis zea (F.) and Spodoptera frugiperda (J.E. Smith).
Pesticide Biochemistry and Physiology 32: 123-134.

Dowding, P.J., Goodwin, J.W., Vincent, B. 2001. Factors governing emulsion droplet and solid
particle size measurements performed using the focused beam reflectance technique.
Colloids Surface, A 192, 5-13.

Eccleston, J. 1994. Microemulsions, in: Swarbrick, J., Boylan, J.C., (Eds.), Encyclopedia of
Pharmaceutical Technology, vol.9, Marcel Dekker, New York, 375-421.

El-Aaser, M.S. and Miller, C.M. 1997. In polymetric dispersions: Principles and Applications.
Dordrecht, The Nettherlands: Kluwer Academic Publishers. J.M. Asua, Ed.,109-126.

Ellenhorn, M. J. and Barceloux, D. G. 1988. Medical toxicology: Diagnosis and Association between
life-threatening cocaine toxicity and plasma cholinesterase activity. Annals of Emergency
Medicine.Volume 21, Issue 3, March 1992, 247-253.

Enan, E.E., 2001. Molecular and pharmacological analysis of an octopamine receptor from American
cockroach and fruit fly in response to plant essential oils. Archives of Insect Biochemistry
and Physiology 59, 161-171.

Endersby, N. M., Ridland, P. M. and Zhang, J. 2004. Reduced susceptibility to permethrin in
diamondback moth populations from vegetable and non-vegetable hosts in southern
Australia. In: The Management of Diamondback Moth and Other Crucifer Pests:
Proceedings of the Fourth International Workshop, 26—-29 November 2001 (eds Endershy
NM, Ridland PM), pp. 319-325. The Regional Institute, Melbourne, Australia.Eng. Aspects
194: 175.

Extoxnet. 1996. Pesticides news: Pesticide information notebook rotenone. No. 54, December 2001,
20-21.

Ferre’, J. and van Rie, J. 2002. Biochemistry and genetics of insects’ resistance to Bacillus
thuringiensis. Annual Review Entomology, 47: 501-533.

Finney, D. J. 1971. Probit analysis. 1971. 2™ edition. Cambridge Univ. Press, London. 333.

101


http://www.sciencedirect.com/science/journal/01960644
http://www.sciencedirect.com/science/journal/01960644
http://www.sciencedirect.com/science/journal/01960644/21/3

Flanagan, J., Kortegaard, K., Pinder, D. N., Rades, T. and Singh, H. 2006. Solubilisation of soybean
oil in micreomulsions using various surfactants. Food Hydrocolloids 20: 253-260.

Forgiarini, A., Esquena, J., Gonzalez, C., and Solans, C. 2001. Formation of nano-emulsions by low-
energy emulsification methods at constant temperature. Langmuir, 17(7), 2076-2083.

Fortey, R. A., Briggs, D. E. G. and Wills, M. A. 1996. The Cambrian evolutionary “explosion’:
decoupling cladogenesis from morphological disparity. Biol. J. Linn. Soc. 57, 13-33.

Frey, P.M. 2001. Biocontrol agents in the age of molecular biology. Trends Biotechnology,19:432-
3.

Fujiwara, Y., Takahashi, T. Yoshioka, T. and Nakasuji, F. 1994. Changes in egg size of
diamondback moth Plutella xylostella (Lepidoptera: Yponimeutidae) treated with
fenvalerate at sublethal doses and viability of the eggs. Applied entomology and zoology.
volume 37,103-1009.

Fukami, J. 1., Shishido, T., Fukunaga, K. and Casida, J. E. 1969. Oxidative metabolism of rotenone
in mammals, fish, and insects and its relation to selective toxicity. Journal of Agricultural
and Food Chemistry 17: 1217-1226.

Gaby, S. 1986. Natural crop protection in the tropics - DERRIS: Derris elliptica, D.Malaccensis, D.
uliginosa. Copyright Margraf Publishers Scientific Books.

Gardes, M. and Bruns, T.D. 1993. ITS primers with enhanced specify for basiodiomycetes -
application to the identification of mycorhizae and rusts. Molecular ecology,113-118.

Geesink, L. 1984. PARADERRIS (Miquel). Botany Series 8:109, Flora of China.

Gelhaus, S.L., Mesaros, A.C. and Blair, I.A. 2011. Cellular Lipid Extraction for Targeted Stable
Isotope Dilution Liquid Chromatography-Mass Spectrometry Analysis. J. Vis. Exp. p.
€3399.

Georghiou, G. P. and Lagunes-Tejeda, A. 1991. The Occurrence of Resistance to Pesticides in
Arthropods. Rome: Food and Agriculture Organization of the United Nations. 318 pp.

Ghavami, E., Jamzad, Z., and Tavasol, A., 2009 Evaluation of pollen morphology as a taxonomic
character for generic delimitation in Scillas.l. (Hyacinthaceae) . Nordic Journal of
Botanyelliptica Benth) on mortality and detoxification enyzme levels in the Diamondback
Moth Larvae (Plutella xylostella Linn.). Am. Ent. 8: 100-120.

Gi, H. J,, Chen, S. N., Hwang, J. S., Tien, C., and Kuo, M. T.1992. Studies of Formation and
Interface of Oil-Water Microemulsion. Chinese Journal of Physics. Volume 30, 665-678.

Gilles, B., Bernard, L, Jean-Marie, P. and Isabelle, O. 1998. Molecular phylogenetic approach for
studying life-history evolution: the ambiguous example of the genus Medicago L. The royal
society of Biological Science. vol. 265 no. 1401 1141-1151.

Gopal, E. S. R. 1968. Principal of emulsion formation, in Emulsion Science, Academic Press. pp 1-
72.

102


http://rspb.royalsocietypublishing.org/search?author1=Gilles+Bena&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Bernard+Lejeune&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Jean-Marie+Prosperi&sortspec=date&submit=Submit
http://rspb.royalsocietypublishing.org/search?author1=Isabelle+Olivieri&sortspec=date&submit=Submit

Grainge, M, Ahmed, S., Mitchell, W.C. and Hylin, J.W. 1984. Plant species reportedly possessing
pest-control properties - a database. Resource Systems Institute, East-West Center,
Honolulu, Hawaii, U.S.A. 240.

Green, J.M., Beestman, G.B. 2007. Recently patented and commercialized formulation and adjuvant
technology. Crop Protection, 26, 320-327.

Gusmao, L., Gonzalez-Neira, A., Alves, C., Lareu, M., Costa, S., Amorim, A., and Carracedo, A.
2002. A comparative study and a proposal for nomenclature. Forensic Science
International,126:129-36.

Gutierrez, J.M., Gonzalez, C., Maestro, A., Sole, 1., Pey, C.M., Nolla, J., 2008. Nanoemulsions:new
applications and optimization of their preparation. Curr. Opin.Colloid Interface Sci. 13,
245-251.

Hadolov4, I. and Marhold, K. 1998. Morphometric comparison of Senecio germanicus and S.
nemorensis(Compositae) with a new species from Romania. - Botany Journal Linneaus
Society, 128: 277-290.

Hall, F.R., Chapple, A.C., Taylor, R.A.J. and Downer, R.A. 1995. Bio rational pest control agents
formulation and delivery. In: ACS Symposium, pp.68-78.

Hamid, A., Bunyapraphatsara, N. and Lemmens, R. H. M. J. 1999. Derris Lour in de Padua, L. S
eds. Plant Resources of South-East Asia 12 (1): Medicinal and poisonous plants 1.
Backhuys Publishers, Leiden. 234-242

Harcourt, D. G. 1963. Biology of cabbage caterpillars in eastern Ontario. Proceedings of the
Entomological Society of Ontario, 93: 61-75.

Harcourt, D. G. 1986. Population dynamics of the diamondback moth in southern Ontario. In N. S.
Talekar and T. D. Griggs [Eds.], Diamondback moth management. Proceedings of the First
International Workshop, Tainan, Taiwan, 11-15 March 1985. Shanhua, Taiwan. The Asian
Vegetable Research and Development Center.

Haseeb, M. and Amano, H. 2002. Effects of contact, oral and persistent toxicity of selected
pesticides on Cotesia plutellae (Hym., Braconidae), a potential parasitoid of Plutella
xylostella (Lep., Plutellidae). J. Applied Ent. 126: 8-13.

He, D., Yang, C., Ma, M., Zhuang, L. and Chen, X. 2004. Studies of the chemical properties of tri-n-
octylamine-secondary octanol-kerosene-HCI-H,O microemulsions and its extraction
characteristic for cadmium (11), Collioids Surf. A: Physicochem. Eng. Aspects 232: 39 — 47.

Henderson, J. M. 1957. The utilization of agricultural land. Papers in Regional Science. Volume 3,
issue 1, 99-114.

Henkel. 1995. Methyl esters in agricultural applications. A newsletter for the Agricultural Industry.
Henkel Corporation, Cincinnati, Ohio, USA. August 1995 issue.

Hill, K., Von Rybinski, W. and Stoll, G. 1997. Alkyl Polyglucosides: Technology, Properties, and
Applications, VCH, New York.

Hiratsuka, E. 1920. Researches on the nutrition of the silkworm. Bulletin Series Experimental
Station in Tokyo, 1, 275 - 315.

103



Ho, T. H. 1965. The life history and control of the diamondback moth in Malaysia. Bull No. 118,
Div of Agric. 26 pp.

Hopkins, F. G. 1912. Feeding experiments illustrating the importance of accessory factors in normal
dietaries. The Journal of physiology 44 (5-6): 425-460.
Hu, J. and Quiros, C.F.1991. Identification of broccoli and cauli flower cultivars with RAPD
markers. Plant Cell Report, Berlin, 10:505-511.

Hu, J. M., Matt A., Martin F.W., and Michael J.S.A. 2000. Phylogenetic systematics of the Tribe
Millettieae (Leguminosae) based on chloroplast Trn K/ Mat K sequences and its
implications for evolutionary patterns in Papilionoidae. American Journal
of Botany 87(3): 418-430.

Hu, W. 2000. In RESCEU 1999: Birth and Evolution of the Universe, CMB Anisotropies: A
Decadal Survey

Isman, M. B, Koul, O., Luczynsk, A, Keminski J. 1990. Insecticidal and antifeedant bioactivities of
neem oil and their relationship to azadirachtin content. Journal Agricultural Food
Chemistry, 38: 1406-1411.

Isman, M.B. and Machial, C.M. 2006. Pesticides based on plant essential oils: from traditional
practice to commercialization. In M. Rai and M.C. Carpinella (eds.), Naturally Occurring
Bioactive Compounds, Elsevier, BV, pp 29-44.

Janisiewicz, W. J. and Korsten, L. 2002. Biological control of postharvest diseases of fruits. Annual
Review Phytopathology, 40:411-41

Jansen, B.J.M. and de Groot, A. 2004. Occurrence biological activity and synthesis of drimane
sesquiterpernoids. Natural Production Report 21, 449-477.

Jensen, R.J., Ciofani, K.M. and Miramontes, L.C. 2002. Lines, outlines and landmarks;
morphometrics analyses of leaves of Acer rubrum, Acer saccharinum (Aceraceae) and their
hybrid. Taxonomy 51:475-282.

Jiang, Z.L., Akhtar, Y., Zhang, X., Bradbury, R. and Isman, M.B. 2002. Insecticidal and feeding
deterrent activities of essential oils in the cabbage looper, Trichoplusia ni (Lepidoptera:
Noctuidae). Journal Applied Entomology.

Jimenez, J.J., Bernal, J.L., del Nozal, M.J., Novo, M., Higes, M. and Llorente, J. 2000. Assay of
rotenone in river water by high-throughput tandem mass spectrometry and multiple-reaction
monitoring methodology J. Chromatogr. A ; 871: 67.

John, R. A. and Ron, R. K. 1944. Insect Control. Jour. Econ. Ento. 37: 400-408.

Kahlweit, M., Busse, G., and Faulhaber, B. 1995. Langmuir 11: 3382.

Kawakami, K., Yoshikawa, T., Moroto, Y., Kanaoka, E., Takahashi, K., Nishihara, Y., and Masuda,
K. 2002. J. Controlled Release 81: 65.

Kfir, R. 1998. Origin of the diamondback moth (Lepidoptera: Plutellidae). Annals of the
Entomological Society of America, 91, 164-167.

104


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1512834
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1512834
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1512834
http://adsabs.harvard.edu/cgi-bin/bib_query?2001beu..conf..131H
http://adsabs.harvard.edu/cgi-bin/bib_query?2001beu..conf..131H
http://adsabs.harvard.edu/cgi-bin/bib_query?2001beu..conf..131H

Khaled, N., Montet, D., Farines, M., Pina, M., and Graille, J. 1992. Syntheses de monoesters de
sucre par biocatalyse, Oleagineux, Vol. 47(4):181-189.

Khan, B. A., Akhtar, N., Rasul, A., Khan, H., Murtaza, G., Ali, A., Khan, K.A. and Shahig-uz-
Zaman, Adnan J. 1996. Human skin, aging and antioxidants. Journal of Medicinal Plants
Research, Vol. 6(1), 1-6, 9.

Kidd, H. and James, D. R. 1991. The Agrochemicals Handbook, Third Edition. Royal Society of
Chemistry Information Services, Cambridge, United Kingdom: 2-13.

Kijak, P.J. and Reeves, V.B. 2003. The process of development and validation of animal drug
residue methods for U.S. Food and Drug Administration regulatory use.” In P.W. Lee (Ed.),
Handbook of Residue Analytical Methods for Agrochemicals. John Wiley and Sons. (pp.
93-96.)

Kim, S.I., Roh, J.Y.,Kim, D.H., Lee, H.S. and Ahn, Y.J. 2003. Insecticidal activities of aromatic
plant extracts and essential oils against Sitophilus oryzae and Callosobruchus chinesis.
Journal of stored products Research. 39(3):293-303.

Kole, R.K., Satpathi, C., Chowdhuri, A., Ghosh, M.R. 1992. Isolation of amorphalone, a potent
rotenoid insecticide from Tephrosia Candida. Journal Agriculture Food Chemistry,
40,1208-1210.

Kommuru, T. R., Gurley, B., Khan, M. A,, and Reddy, |. K. 2001. Self-emulsifying drug delivery
systems (SEDDS) of coenzyme Q10: formulation development and bioavailability
assessment, International Journal Pharmacuetical, 212: 233-246.

Kosaric, N. 1993. Biosurfactant. Marcel Dekker, Inc., New York.

Kosti¢, M., Popovi¢, Z., Brki¢, D., Milanovi¢, S., Siv¢ev, L. and Stankovi¢, S. 2008. Larvicidal and
antifeedant activity of some plant-derived compounds to Lymantria dispar L. (Lepidoptera:
Limantriidae). Bioresource Technology.;99:7897-790.

Koul, O. and Isman M. B. 1991. Effects of azadirachtin on the dietary utilization and development of
the variegated cutworm, Peridroma saucia; Journal Insect Physiology, 37 591-598.

Kreuter, J. 1994. Colloidal Drug Delivery Systems. Marcel Dekker, New York.

Kuhl, C,, Tautenhahn, R., Bottcher, C., Larson, T.R., Neumann, S. 2012. CAMERA: An Integrated
Strategy for Compound Spectra Extraction and Annotation of Liquid Chromatography/Mass
Spectrometry Data Sets. Analytical Chemistry. 84(1):283-289.

Kurt, D. P. 2000. Nonionic Surfactants: Alkyl Polyglucosides, Surfactant Science Series, vol. 91,
Marcel Dekker, New York.

Lange, E., Tautenhahn, R., Neumann, S., Gropl, C. 2008. Critical assessment of alignment
procedures for LC-MS proteomics and metabolomics measurements. BMC
Bioinformatics. 9(1):375.

Latha, K. and Makari, H. 2011. Random Amplified Polymorphic DNA for Varietal Identification in
Cucumber. Asian Journal Experiment Biology Science: 731-738.

105



Lawrence, M. J., and Rees, G. D. 2000. Microemulsion-based media as novel drug delivery systems.
Advanced Drug Delivery Reviews, 45(1), 89-121.

Lim, C.J., Basri, M., Omar, D., Abdul Rahman, M.B., Salleh, A.B. and Raja Abdul Rahman, R.N.
2013. Green nanoemulsion-laden glyphosate isopropylamine formulation in suppressing
creeping foxglove (A. gangetica), slender button weed (D. ocimifolia) and buffalo grass (P.
conjugatum). Pest management science, 69(1), 104-111.

Lin, JJ. and Lin, S.F. 2003. Phase inversion of self-aggregating Mannich amines with

poly(oxyethylene) segments. Journal of Colloid and Interface Science, 258, 159.

Liston, A. 1995. Use of polymerase chain reaction to survey for the loss of inverted repeat in the
legume chloroplast genome. In: Advances in Legume Syste matics, part 7, Phylogeny
(Crisp M. and Doyle J. J., eds.). Royal Botanic Gardens, Kew, U. K., 31-40.

Liu, X. J., Zhi, Y.Z. and Xiao, Y.H. 2006. Effects of home preparation on pesticide residues in
cabbage. Food control, volume 18, issue,1484-1487.

Liu, Z., Liu, Y., Liu, C., Song, Z., Li, Q., Zha, Q., Lu, C., Wang, C., Ning, Z., Zhang, Y., Tian, C.
and Lu, A. 2013. The chemotaxonomic classification of Rhodiola plants and its correlation
with morphological characteristics and genetic taxonomy. Chemistry Central Journal,
7:118.

Maddalena, C., Alberto, A., Marinella, M., Marco, C., Carlo, V. T. and Paolo, C. 2004. Rotenone
and rotenoids in cubé resins, formulations, and residues on olives. Journal Agriculture Food
Chemistry, 52:288-293.

Marcus, L., Bello, E. and Garcia, A. V. 1993. Contributions to morphometrics. Monografias del
Museo Nacional de Ciencias Naturales 8, Madrid.

Mateu-Andres, I. and De Paco, L. 2006. Genetic Diversity and the Reproductive System in Related
Species of Antirrhinum. Annals of Botany 98(5): 1053-1060.

Mathews, G. A. 1966. Dipping tests: Boll worms. Bulletin Entomology Rescue, 57-69.
Matsumura, F. 1985. Toxicity of insecticides. Plenum Press, New York.

Matthew, G. A. 1992. Pesticide application methods, 2nd ed., Harlow: Longman Scientific and
Technical, 151.

Mclntosh, A. H. 1947. Dipping tests method. Annual Applied Biology, 34:233.

McLellan, T. and Endler, J.A. 1998. The relative success of some methods for measuring and
describing the shape of complex objects. Systematic Biology 48:192-199.

Meade, C. 2003. Multivariate analysis of leaf shape patterns in Asian species of the Uvaria group
(Annonaceae). Botanical Journal of the Linnean Society, 11.

Moretti, C. and Grenard, P.1982. Les nivréesou plantes icthyotoxiques de la guyane
francaise. Journal of Ethnopharmacology 6:139-160.

106


http://www.sigmaaldrich.com/catalog/papers/22865686
http://www.sigmaaldrich.com/catalog/papers/22865686
http://www.sigmaaldrich.com/catalog/papers/22865686

Mota-Sanchez, D., Bills, P. S. and Whalon, M. E. 2002. Arthropod resistance to pesticides: status
and overview. In: Pesticides in Agriculture and the Environment Ed. by Wheeler, W. B.
Marcel Dekker Incorporation, 241-272.

Mourad, K., Amegninou, A. and Anne-Marie, M. 1986. Lonchocarphene, a stilbene and
lonchocarpusone, an isoflavone: Two new pyranopolyphenols from Lonchocarpus nicou
roots. Journal of Natural Products. No. 2, pp. 281-285.

Mourad, K., and Anne, M.M. 1986. Polyoxygenated xanthones from Centaurium Erythraea roots.
Journal of Natural Products. 49(2), pp 359-359.

Mulqueen, P. J. 1989. Surfactants for Agrochemical Formulation, — Dow Chemical Company
Limited, Letcombe Laboratory, Letcombe Regis, Wantage, Oxfordshire OX12 9JT, UK.
Industrial Applications of Sutfactants I, The Proceeding of a Symposium organized by the
North West Region of the Industrial Division of the Royal Society of Chemistry, University
of Salford, 19" — 20" April 1989 edited by D. R. Karsa, Harcros Chemicals (UK) Limited,
Manchester pp 276-302.

Murrell, J. N. and Jenkins, A. D. 1994. Properties of liquids and solutions. 2". Edition. John Wiley
& Sons, New York. pp. 148-150.

Murugan, K., and Chung, P.G. 1998. Efficacy of neem limonoids on Cnaphalocrocis
medinalis(Guenée) (Lepidoptera:Pyralidae) the rice leaffolder. Crop protection. VVolume 24,
issue 8, 760-763.

Myers, D. 2006. Surfactant science and technology. (3. Eds) John Wiley & Inc. New Jersey.

Narang, A.S., Delmarre, D., Gao, D. 2007. Stable drug encapsulation in micelles and
microemulsions. International Journal Pharmacy, 345, 9-25.

NATA. 1998. New approach to appraisal. A New Deal for Transport: better for everyone. Journal of
Transport Economics and Policy.

Nathaniel, W.S., Maya, K., Clementina, A.M., Andrew, W.and lan, A.B. 2013. Untargeted
Metabolomics from Biological Sources Using Ultraperformance Liquid Chromatography-
High Resolution Mass Spectrometry (UPLC-HRMS). Journal of visualized experiment.

Nei, M. and Li, W.H. 1979. Mathematical model for studying genetic variations in terms of
restriction endonucleases. Proceedings of the National Academy of Science, Washington,
76:5269-5273.

NIOSH. 1994. National Institute of Occupational safety and health. Ministry of Human Resources.

Niraula, B., Tan, C.K., Tham, K.C. and Misran, M. 2004. Rheology properties of glucopyranoside
stabilized oil-water emulsions: effect of alkyl chain length and bulk concentration of the
surfactant. Colloids and Surfaces A: Physocochemical and Engineering Aspects 251: 117-
132.

Noorhazwani, K. 2013. Oil nano-emulsion formulation of azadiracthin for control of Bemisia tabaci
gennadius. Thesis of Universiti Putra Malaysia.

107


http://www.sciencedirect.com/science/article/pii/S0261219405000372
http://www.sciencedirect.com/science/article/pii/S0261219405000372
http://www.dft.gov.uk/about/strategy/whitepapers/previous/anewdealfortransportbetterfo5695
http://www.ncbi.nlm.nih.gov/pubmed/?term=Snyder%20NW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khezam%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mesaros%20CA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Worth%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blair%20IA%5Bauth%5D

Norman, E. D. 1966. Separation and ldentification of Rotenoids, Thin-Layer Chromatography of
Rotenone and Related Compounds. Journal Agricultural Food Chemistry, 14(2),130-132.

Norman, E. D.1976. Ultraviolet and Infrared Analysis of Rotenone: Effect of Other Rotenoids.
Journal of the Association of Official Analytical Chemists 59(3). 703-707.

Nurulhidayah, S. 2009. Microemulsion formulations of rotenone and their effectiveness against the
diamondback moth. Thesis of Universiti Putra Malaysia.

O’Donnell, R. 1992. Policy requirement for regional balance in economic and monetary union, in
Hannequart, P (ed). Economic and social cohesion in Europe Rout ledge, London.

Omer, A., Unai, P. and Noel, P.S. 2007. Biodiversity conservation and productivity in intensive
agricultural systems. Journal of Agricultural Economics, volume 58, issue 2, 308-329.

Ooi, A. C. P. and Kelderman, W. 1979. The biology of three common pests of cabbages in Cameron
Highlands, Malaysia. Malay. Agric. J. 51:54-61.

Ooi, P. A. C. 1979. An Ecological Study of the Diamondback Moth in Cameron Highlands and its
Possible Biological Control with Introduced Parasites, M. Sc. Thesis, University Malaya.

Othman, A. B. and Palasubramaniam, K. 2001. Country Report for Malaysia. The FAO Programme
for Community IPM in Asia. PAC Meeting 2001, Ayutthaya, Thailand, November 2001. pp
1- 10.

Parani, M., Lakshmi, M., Ziegenhagen, B., Fladung, M., Senthilkumar, P. and Parida, A. 2000.
Molecular phylogeny of mangroves VII. PCR-RFLP of trnS- psbC and rbcL gene regions in 24
mangrove and mangrove associate species. Theoritical Applied Genetic, 100, 454-460.

Parnell, J. and Needham, M. 1998. Morphometrics variation in Irish Sorbus L. (Rosaceae).
Watsonia. 22:153-161.

Pedersen, T. and Shibamoto, T. 1999. Assay of rotenone in river water by high-throughput tandem
mass spectrometry and multiple-reaction monitoring methodology J. High Resol.
Chromatogr. ; 22: 294.

Peneder, S. and Koschier, E.H. 2011. Toxic and behavioural effects of carvacrol and thymol on F.
occidentalislarvae. J Plant Dis Protect. 118:26-30.

Polhill, R. M. 1981, Papilionoideae. In: Advances in le- gume systematics, part 1 (Polhill R. M. and
Raven P. H., eds.). Royal Botanic Gardens, Kew, U.K., 191-208.

Ponnuswami, V. 2010. Genetic diversity in palmyrah genotypes using morphological and molecular
markers. Electronic Journal of Plant Breeding, 1(4): 556-567.

Prakash, A., Rao, J. and Nandogopal, V. 2008. Future of botanical pesticides in rice, wheat, pulses
and vegetables pest management. Journal of Biopesticides. 1:154-169.

Prathepha, P. and Baimai V. 2003. Molecular characterization of the divergence of rare species of

the genus Afgekia (Papilionoideae, tribe Tephrosieae) by RAPD markers and nucleotide
sequence analysis. Science Asia 29, 13-20.

108



Premoli, A.C. 1996. Leaf architecture of South American Northofagus (Northofagaceae) using
traditional and a new method in morphometrics. Botanical Journal of the Linnean Society.
121:25-40.

Priestley, C.M., Burgess, I.F. and Williamson, E.M., 2003. Lethality of essential oil constituents
towards human louse, Pediculus humanus, and its eggs. Fitoterapia 77, 303-3009.

Puri, S. N. 1998. Integrated pest management. In Agriculture in 21% century.

Rajbhandary, S., Hughes, M and Shrestha, K. 2011. Male Flower and Androecium Morphology of
Begonia Species in Nepal. Journal of Taxonomy and Biodiversity Research 5: 19-26.

Raws, R.L. 1986. Experts probe issues, chemistry of light-activated pesticides. Chem Eng News Sep
22: 2124.Reddy, G. V. P. and Guerrero, A. 2000. Pheromone-based integrated pest
management to control the diamondback moth, Plutella xylostella in cabbage fields. Pest
Managment Science, 56, 882—888.

Reddy, G. V. P., Tabone, E., and Smith, M. T. 2004. Mediation of host selection and oviposition
behavior in the diamondback moth, Plutella xylostella and its predator Chrysoperla carnea
by chemical cues from cole crops. Biological Control 29, 270-277.

Reddy, M.P., Sarla, N. and Siddiq, E,A. 2002. Inter simple sequence repeat (ISSR) polymorphism
and its application in plant breeding. Euphytica, 128: 9-17.

Reeves, P.A. and Richards, C.M. 2010. Species Delimitation under the General Lineage Concept:
An Empirical Example Using Wild North American Hops (Cannabaceae: Humulus
lupulus). Systematic Biology 60 : 1-15.

Rodham, D. K. 2000. Colloid and interface science in formulation research for crop protection
products. Current Opinion in Colloid and Interface Science 5, 280-287.

Rodriguez-Riano, T., Ortega-Olivencia, A., and Devesa, J.A. 1999. Types of Androecium in the
Fabaceae of SW Europe. Annals of Botany 83: 109-116.

Rosano, H. L., Weiss, A. and Gerbacia, W. E. 1967. In Proceedings of the 12th Internation Congress
on Surface Active Substances. Moscow, USSR, September, 1,453 pp.

Ryan, L. D. and Kaler, E. W. 2001. Colloids Surface, A 176: 69.
Rybinski, v., Guckenbiehl, W., Tesmann, B., 1998. Influence of co-surfactants on microemulsions

with alkyl polyglycosides. Colloid. Surface A Physicochemical Eng. Aspects, 142, 333—
342.

Saiful Irwan, Z. 2006. The Yield and Biological Activity (LC50) of Rotenone Extracted from Tuba
Elliptica. Thesis Master of Engineering (Bioprocess), University Technology of Malaysia.

Saiful, I. Z., Mohamad, R. S. and Ramlan, A. A. 2014. A Study of Rotenone from Derris Roots of

Varies Location, Plant Parts and Types of Solvent Used. Advances in Environmental
Biology, 8(2) Pages: 445-449.

109



Salama, H.S. and Sharaby, A.F. 1988. Effects of exposure to sublethal doses of Bacillus
thuringiensis (Berl.) on the development of the greasy cutworm Agrotis
ypsilon (Hufn.). Journal of Applied Entomology, v.106, 503-511.

Samsudin, A., Thompson, G. and Downard, P. 2004. Challenges in implementing spinosad
diamondback moth resistance management strategies in intensive vegetable growing areas
in Asia. In: Proceedings of the Fourth International Workshop on the Management of
Diamondback Moth and Other Crucifer Pests, 15-26 November 2001, Melbourne, Australia
Ed. by Endersby, N. M.; Ridland, P. M. Melbourne, Australia: Department of Natural
Resources and Environment, 313-318.

Sana, T.R., Waddell, K., and Fischer, S.M. 2008. A sample extraction and chromatographic strategy
for increasing LC/MS detection coverage of the erythrocyte metabolome. Journal of
Chromatography, 871(2): p. 314-321. 10.

Sanderson, M. J., and Liston, A. 1995. Molecular phylogenetic systematics of Galegeae, with special
reference to the genus Astragalus. Pp. 331-350 in Proceedings of the Third Int'l Legume
Conference (R. M. Polhill and J. J. Doyle, eds.). Royal Botanic Gardens, Kew.

SAS Institute. 2001. SAS/Stat Users Guide, Version 8.1. SAS Institute, Cary, NC

Schnick, R.A. 1974. A review of the literature on the use of rotenone in fisheries. La crosse, WI:Fish
Control Laboratory.

Schoonhoven, L.M., van Loon, JJ.A., Dicke, M. 2005. Insect-Plant Biology, Ed 2. Oxford
University Press, Oxford

Schroer, S., Sulistyanto, D., and Ehlers, R. U. 2005. Control of Plutella xylostella using polymer-
formulated Steinernema carpocapsae and Bacillus thuringiensis in cabbage fields. 129(4):
198-204.

Sclotere, U., Bidmon, H.J., Grewe, S. 1994. Azadirachtin effects growth and endocrine events in
larvae of the tobacco hornworm, Manduca sexta, Joournal of Insect Physiology, 31, 773—
777,

Senthil-Nathan, S. 2006. Effects of Melia azedarach Linn on nutrition physiology and enzyme
activities of the rice leafholder. Pesticide Biochemistry and Physiology, 84 (2),98-108.

Shafiq, S., Shakeel, F., Talegaonkar, S., Ahmad, F. J., Khar, R. K. and Ali, M. 2007. Development
and bioavailability assessment of ramipril nanoemulsion formulation. European Journal of
Pharmaceutics and Biopharmaceutics 66: 227-243.

Shekari, M, Jalali, S. J, Etebari, K., Zibaee, A. and Shadparvar, A. 2008. Effects of Artemisia annua
L. (Asteracea) on nutritional physiology and enzyme activities of elm leaf beetle,
Xanthogaleruca luteola Mull. (Coleoptera: Chrysomellidae). Pesticide Biochemistry and
Physiology, 91: 66-74.

Silva-Aguayo, G. 2004. Botanical Insecticides. In: RAdcliffes IMP world Textbook. University of
Minnesota.

Singh, A., Van Hamme, J. D., Ward, O. P. 2007. Surfactants in microbiology and biotechnology:
Part 2. Application aspects. Biotechnology Advances 25, 99-121.

110



Singh, R. P., Dilwari, V. K., Kochhar, D. K., Dhiliwal, G. S. and Dhsawan, A. K. 1998. Toxic
effects of enriched fractions of Melia azedarach L. against the larvae of Helicoperpa
armigera (Hibner). In: Ecological agriculture and sustainable development: Proceedings of
the International Conference on Ecological Agriculture: towards sustainable development
(Eds., Dhaliwal, G.S., Arora, R. and Randhwa, N.S.) held Chandigarh, India, 15-17
November, 1997, 2: 262-266.

Sirichamorn, Y., Adema F.A.C.B., and van Welzen, P.C.2012. The generaAganope,
Derris and Paraderris (Fabaceae, Millettieae) in Thailand. Systematic Botany 37: 404—436.

Smith, C. M., and L. D. Goodhue. 1942. Review of particle particle size and toxicity. Ind. Eng.
Chem., 34: 490-493.

Smith, J.S.C., Chin, E.C.L., Shu, H., Smith, O.S., Wall, S.J., Senior, M.L., Mitchell, S.E., Kresovich,
S. and Ziegle, J. 1997. An evaluation of the utility of SSR loci as molecular markers in
maize (Zea mays L): comparisons with data from RFLP and pedigree. Theor. Appl. Genet.,
95: 163-173.

Solans, C., lzquierdo, P., Nolla, J., Azemar, N. and Garcia-Celma, M.J., 2005. Nanoemulsions.
Curr. Opin. Colloid Interface Sci. 10, 102-110.

Sousa, A. D, Jorge, T., M. Teresa, Manuel, A., Fernando, S. and Fernanda F. 2013. Metalaxyl-
induced changes in the antioxidant metabolism of Solanum nigrum L. suspension cells.
Pesticide Biochemistry and physiology, 107,235-243.

Spooner, M.M., Tivang, J., Nienhuis, J., Miller, J.T., Douches, D.S. and Contreras, M.A. 1996.
Comparison of four molecular markers in measuring relationships among the wild potato
relatives Solanum section Etuberosum (subgenus Potatoe). Theoretical and Applied
Genetics, Berlin, 92:532-540.

Stace, C.A. 1989. Plant taxonomy and biosystematics, 2nd edn. Cambridge: Cambridge University
Press.

Streibig, J. C. 1992. Quantitative Assessment of Herbicide Phytotoxicity with Dilution Assay,
Thesis, Royal Veterinary and Agricultural University, Copenhagen.

Suraphon, V. and Manthana, M. 2001. Effects of root extract from Tuba (Tuba

Tabashnik, B. E. 1994. Evolution of resistance to Bacillus thuringiensis. Annual Review
Entomology, 39: 47-79.

Tadros, T.h.F, Izquierdo, P., Esquena, J. and Solans, C. Emulsions, From Fundamentals to Practical
Applications. Advance Colloid Interface Science. 108-109(2004) 303-318.

Talekar, N. S. and Shelton, A. M. 1993. Biology, ecology, and management of the diamondback
moth. Annual Review of Entomology, 38: 275-301.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., nei, M., and Kumar, S. 2011. MEGADS:
Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary
Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution, 28:2731-
2739.

111



Tautenhahn, R., Bottcher, C., Neumann, S. 2008. Highly sensitive feature detection for high
resolution LC/MS. BMC Bioinformatics. 9(1):504.

Taylor, P. 2003. Ostwald ripening in emulsions: estimation of solution thermodynamics of the
disperses phase. Advanced Colloid Interface, 106:261-285.

Tenjarla, S. 1999. Microemulsions: an overview and pharmaceutical applications. Criteria Review
Ther. Drug Carrier System, 16: 461-521.

Theodoridis, G., Gika, H.G. and Wilson, 1.D. 2011. Mass spectrometry-based holistic analytical
approaches for metabolite profiling in systems biology studies. Mass Spectrometry
Reviews.

Tinker, N.A., Fortin, M.G. and Mather, D.E. 1993. Random amplified polymorphic DNA and
pedigree relationships in spring barley. Theoretical and Applied Genetics, Berlin, 85:976-
984.

Toxopeus, H.J.  1952b. Studies in the breeding of Derris elliptica and Derris malaccensis,
Crossbreeding, cytological observations, genetic system.Euphytica 1: 175-183.

Trotta, M., Gallarate, M., Pattarini. F., and Carlotti, M. E. 1999. Investigation of the phase behavior
of systems containing lecithin and 2-acyl lysolechitin derivatives. International Journal of
Pharmaceutics 190: 83-89.

van Gysel, A.B., and Musin, W. 2005. "Methylamines" in Ullmann's Encyclopedia of Industrial
Chemistry, Wiley-VCH Verlag, Weinheim,129.

Venzon, M., Janssen, A., Pallini, A., Sabelis, M.W. 2004. Diet of a polyphagous arthropod predator
affects refuge seeking of its thrips prey. Animal Behaviour, 60:369-375.

Verkerk, R. H. J. and Wright, D. J. 1996. Multitrophic interactions and management of the
diamondback moth: a review. Bulletin Entomology Rescue, 86, 205-216.

Verma, R. K. 2002. Advances in cockroach control. Asian Journal Microbiology Biotechnology
Environment Science, 4: 245-249.

Verma, R. K. and Chaurasia, L. 2003. Alternate insecticides for termite control study and evaluation.
Manthan (Hindi), 1: 58-64.

Vickers, R. A., Furlong, M. J., White, A. and Pell, J. K. 2004. Initiation of fungal epizootics in
diamondback moth populations within a large field cage: proof of concept of auto-
dissemination. Entomology Experiment Application, 111: 7-17.

Waldbauer, G.P. 1968. The consumption and utilization of food by insects. Advances in Insect
Physiology 5:229-288.

Wan, M. T. K. 1970. The bionomics and control of the diamondback moth Plutella xylostella (L.) (P.
maculipennis Curt.) (Lep.: Plutellidae) in Sarawak (Malaysia Borneo). Sarawak Mus. J.
18:377-398

Warisnoicharoen, W., Lansley, A. B., and Lawrence, M. J. 2000. Nonionic oil in water

microemulsion: The effect of oil type on phase behavior. International Journal
Pharmaceutics. 198: 7-27.

112



Watanabe, M., Sawai, H. and Fukuda, Y.1993. Number, distribution, and morphology of retinal
ganglion cells with axons regenerated into peripheral nerve graft in adult cats. J Neurosci
13:2105-2117.

Waterhouse, D. F., and Norris, K. R. 1987. Biological control: Pacific prospects. Melbourne: Inkata
Press.

Weier, J. L. and Starr, D. F. 1950. The use of rotenone to remove rough fish for the purpose of
improving waterflow refuge areas. Journal Wildlife Management. 14:203-205.

Wheeler, G. S., Slansky, F. Jr. and Yu, S. J. 2001. Food consumption, utilization and detoxification
enzyme activity of larvae of three polyphagous noctuid moth species when fed the botanical
insecticide rotenone. Entomologia Experimentalis et Applicata 98: 225-239.

White, T.J., Bruns, T., Lee, S. and Taylor, J. 1990. Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. In: PCR Protocols: a guide to methods and
applications. (Innis MA, Gelfand DH, Sninsky JJ, White TJ, eds). Academic Press, New
York, USA: 315-322.

Whitehead, D. L. and Bowers, W. S. 1983. Natural Products for Innovative Pest Management,
Pergamon Press, New York.

WHO. 1992. The recommended classification of pesticides by hazard and guidelines. International
Programme on Chemical Safety.

Wiesenborn, W.D. and Morse, J.G. 1986. Feeding rate of Scirtothrips citri (Moulton) (Thysanoptera:
thripidae) as influenced by life stage and temperature. Environ Entomol.15(3):763-766.

Williams, J.G.K., Kublelik, A.R., Livak, K.., Rafalski, J.A., and Tigey, S.V. 1990. DNA
Polymorphisms amplified by arbitary primers are useful as genetic markers. Nucleic Acids
Research, 18,6531-6535.

Wills, M. A. 1998 Crustacean disparity through the Phanerozoic: comparing morphological and
stratigraphic data. Biol. J. Linn. Soc. 65, 455-500.

Wills, M. A., Briggs, D. E. G. and Fortey, R. A. 1994 Disparity as an evolutionary index: a
comparison of Cambrian and Recent arthropods. Paleobiology 20, 93-130.

Yamamoto, I. 1970. Mode of action of pyrethroids, nicotinoids, and rotenoids. Annual Review of
Entomology 15: 257-272.

Yoseph, B., Anna-Maria, B. and Alexander, A.M. 2005. A comparative study of molecular and
morphological methods of describing genetic relationships in traditional Ethiopian highland
maize. African Journal of Biotechnology, Volume 4 (7), pp.586-595.

Zapata, N. and Smagghe, G. 2009. Repellency and toxicity of essential oils from the leaves and bark

of Laurelia sempervirens and Drimys winteri against Tribolium castaneum. Industrial Crops
and Products. Volume 32, Issue 3, 405-410.

113


http://www.sciencedirect.com/science/article/pii/S092666901000155X
http://www.sciencedirect.com/science/journal/09266690
http://www.sciencedirect.com/science/journal/09266690
http://www.sciencedirect.com/science/journal/09266690/32/3

Zhu, B.C.R., Henderson, G., Chen, F., Fei, H.X.,and Raine, R.A. 2001. Evaluation of vetiver oil and
six insect effective essential oils against the Formosan subterranean termite. Journal Chem.
Ecol. 27, 1617-1625.

Zielinska, K., Wilk, K.A., Jezierski, A., Jesionowski, T., 2008. Microstructure and structural

transition in microemulsions stabilized by aldonamide-type surfactants. Journal Colloid
Interface Science. 321, 408-417.

114



	GENETIC DIVERSITY OF TUBA PLANTS, AND TOXICITY OF THEIRROTENOIDS FORMULATED AS NANO-EMULSION AGAINST Plutellaxylostella L.
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1 
	REFERENCES



