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Abstract

Thrips (Megalurothrips usitatus Bagnall) population dynamics on early maturing pigeonpea flowers was carried
out in the Postgraduate Teaching and Research Farm, Department of Crop Science and Technology, Federal
University of Technology, Owerri Imo State beginning from May 2009, 2010 and July 2010. In this study, thrips
(M. usitatus) population management using formulated neem seed oil (F-NSO) at different doses and spraying
frequencies was examined. The experiment was laid out in 3 x 5 factorial comprising three rates of neem seed
oil, 2 ml (4.21 ha™), 4 ml (8.31 ha™), 6 ml (12.51 ha™) with Oml (01 ha™), and synthetic pyrethroid (cypermethrin)
0.72 ml (1.51 ha) as check plots and three intervals of application: once a week, once in two weeks, and once in
three weeks. Results from formulated neem seed (F-NSO) control measures showed non-significant (p<0.05)
effect on the population of M. usitatus even at higher dosage of once a week 2 or 3 weeks of spraying in a four
spraying regime. The application of synthetic pyrethroid (SPY) at once a week in a four spraying regime affected
significantly (p<0.05) the population of M. usitatus on the flowers of early maturing pigeonpea.
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Introduction

Pigeonpea flower thrips (Megalurothrips usitatus Bagnall) is one of the destructive pests causing considerable
losses to flowers of pigeonpea (Kimani 1987). More than 200 insect species have been reported feeding on
pigeonpea at various stages of its growth (Lateef & Reed 1990). Raheja (1973) observed that damage by thrips in
early stages of crop growth would seem to be more important and is likely to result in substantial reduction in
yield. Damage on cowpea by the pest is characterized by distortion, malformation, discoloration of the floral
parts and drying of flowers (Taylor 1969). Thrips can also act as vectors of virus diseases on pigeonpea. Several
control measures have been advocated such as cultural, use of resistant varieties and insecticides but these
interventions have not been able to solve the problems of thrips on farmers’ fields. Presently insecticides are the
only method for effective control of thrips for reasonable pod yields (Jackai & Adalla, 1997). Chemical
intervention however is not a sustainable practice as it is inundated with a number of problems such as pest
resistance and resurgence, escalating cost of spraying, non availability of appropriate products at critical periods
of need, environmental degradation and high mammalian toxicity among others. Insecticides are sold in open
markets by business men who have no knowledge of toxicological consequences of pesticides to man and the
environment. These problems have encouraged recent researches nationwide into alternative pest management
system (APS) using plant based insecticides (PBI), mineral products and waste water. A number of plants have
been found effective in various trials worldwide for pest control on crops (Saxena 1999, Schmutterer 1990) but
unfortunately most of the protection centred on stored products (Oparaeke, et al. 1998, Dike & Mbah 1992).
Neem tree being one of the trees is widely distributed throughout tropical Africa in both dry and humid areas
(FAO 1988). It is grown in many parts of west Africa such as Nigeria, sierra leone, Ghana, Sudan, Ethiopia and
East and Southern, Africa and used for pest control in crude aqueous formulation. There is lack of information
on field application of formulated neem seed oil for pests control in pigeonpea Therefore this study investigated
the population dynamics of pigeonpea flower thrips under control measures with formulated neem seed oil (F-
NSO) at different spraying intervals and frequencies in Rain forest Zone of Imo State, Nigeria.

Materials and Methods.

Field research was carried out in the Postgraduate Teaching and Research Farms, Department of Crop Science
and Technology, Federal University of Technology, Owerri, Imo State Nigeria. Experiment was carried out in
the months of May 2009, 2010, and July 2010, The research field is located in the rain forest belt, longitude 7°
12" E and latitude 5° 27’ N of equator. An improved pigeonpea cultivar, ICRISAT pigeonpea lines (ICPL) 84023
was used for the research and was procured from the International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT) India. The cultivar matures within 3 to 4 months as against our local cultivar that takes up to
8 to 9 months before maturity.
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An improved pigeonpea cultivar, ICRISAT pigeonpea lines (ICPL) 84023 was used for the research
and was procured from the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) India.
The cultivar matures within 3 to 4 months as against our local cultivar that takes up to 8 to 9 months before
maturity. An area measuring 40.0 m by 15.0 m (600.0 m®) was cleared and mapped out at the Postgraduate and
Research Farms, Department of Crop Science and Technology, Federal University of Technology, Owerri at the
beginning of May 2009, 2010 and July 2010 cropping seasons. There were 5 treatments comprising three rates of
formulated neem seed oil (F-NSO), 2 ml (4.21 in 840 litres of water ha), 4 ml (8.31 in 840 litres of waterha™ ),
6 ml (12.51 in 840 litres of water ha'), untreated plot (01 ha') and synthetic pyrethroid (Cyperforce
(cypermethrin 30g/l +dimethoate 250 g/1 EC) at 0.72 ml (1.51 in 840 litres of water ha'l) as checks) with 3
intervals of application (once in a week, once in two weeks, and once in three weeks). There were 15 treatments
allocated at random to each plot. The experimental design was a 3 x 5 factorial laid out in Randomized
Complete Block Design (RCBD) with three replications. Spraying was carried out weekly starting from flower
bud initiation till pods maturity using hand operated knapsack sprayer. Formulated neem seed oil (F-NSO) from
neem tree Azadirachta indica A. Juss marketed by National Research Institute for Chemical Technology
(NARICT), Zaria Road, Kaduna was used in all the spraying trials at recommended rate of one litre (1) in 200
litres of water per hectare. At spraying time the different concentrations were diluted with a constant water
volume of one (1) litre of clean water/plot and latter converted to hectare basis as shown above. There were three
replications with 3.0 m pathways between replications and each replication comprised of 15 plots of size 2.4 m
by 2.0 m and separated by 1.0 m pathways between plots. There were five ridges per plot and each ridge
contained twelve plants. Within row planting spacing was 0.2 m and 0.4 m between ridges. Three seeds were
planted per hole on 4™ May 2009, 2010, July 2010 and later thinned down to one plant per hole two weeks after
planting (WAP) to give a plant population of 60 plants per plot and 125,000 plants per hectare.

Data on M. usitatus, were sampled removing 20 flowers from plots located within the two outer rows
per plot. The flowers were placed in vials 30-70 % alcohol and taken to the laboratory where they were dissected
and number of thrips counted using hand lens and recorded. All data collected were subjected to analysis of
variance using Genstat Discovery  Edition 3, (2009). Data on thrips count were subjected to square root
transformation before analysis of variance was carried out, while treatment means was separated by the use of
Least Significant Difference (LSD) at 5 % level of significance.

Cultural practices:
Weeding was done manually with the use of hoe at three weeks and seven weeks after planting.

Results And Discussion

The response of flower thrips (Megalurothrips usitatus) to application of F-NSO and SPY at different
frequencies during 2009 is presented in figure 1 (a and b). The results show that application of F-NSO on the
pigeonpea flowers had no significant effect on the population of flower thrips, M. usitatus when compared with
unprotected plots. Most probably the repellent effect of the F-NSO on the M. usitatus could have been reduced
by rain. Application of SPY, however significantly reduced the population of flower thrips. The frequency of
spraying at once a week and once in 2 weeks were not significant with respect to the reduction in the population
of flower thrips.

Figure 2 (a and b) presents the response of flower thrips M. usitatus to application of synthetic
pyrethroid (SPY), and F-NSO at spraying frequencies in May 2010. The results similarly show no significant
effect on the population of flower thrips compared to the control and in response to the application of F-NSO,
but the thrips population was significantly reduced under application of synthetic pyrethroid (SPY). The low
population of M. usitatus in synthetic pyrethroid (SPY) plots compared with formulated neem seed oil (F-NSO)
and untreated plots indicated that SPY could be an alternative M. usitatus control measure.

In Figure 3 (a and b) the results with respect to thrips population during July 2010 planting is
presented. There was also non significance (P>0.05) difference of the thrips the population on the flowers even
though there was reduced population during July period compared with high population encountered during
May 2009 and 2010 planting seasons. The non-significant observed in all the planting seasons indicated that F-
NSO as a contact insecticide could not have penetrated inside flower where thrips were located. The results are
contrary to the findings of (Oparaeke et al. 2006) from Zaria who worked on cowpea and reported that neem
extracts do control M. sjostedti.

Summary And Recommendation

The population of flower thrips (M. usitatus) in the control plots was not- significant with the plots sprayed with
F-NSO, in 2009, 2010, and July 2010 planting seasons. The application intervals were also not-significant even
though slight reduction of M. usitatus population was noticed on plots sprayed at weekly intervals. Significant
reduction of the population of M. usitatus was observed in the synthetic pyrethroid (SPY) sprayed plots.
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Therefore for proper management of M. usitatus on early maturing pigeonpea, use of synthetic pyrethroid should
be adopted. However because of health concerns of SPY, more research should be carried out to strengthen the
potency of formulated neem seed oil with botanical pesticides having stronger systemic action that can penetrate
inside flowers to kill thrips species.
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Figure 1 (a): Effect of rates of formulated neem seed oil (F-NSO) on number of flower thrips, M. usitatus
per plant at flowering phase during MAY 2009 planting season.
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Figure 1 (b): Effect of frequency of spraying formulated neem seed oil (F-NSO) on number of flower
thrips, M. usitatus per plant at flowering phase during MAY 2009 planting season.
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Figure 2 (a): Effect of rates of formulated neem seed oil (F-NSO) on number of flower thrips, M. usitatus
per plant at flowering phase during MAY 2010 planting season.
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Figure 2 (b): Effect of frequency of spraying formulated neem seed oil (F-NSO) on number of flower

thrips, M. usitatus per plant at flowering phase during MAY 2010 planting season.
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Figure 3 (a): Effect of rates of formulated neem seed oil (F-NSO) on number of flower thrips, M. usitatus
per plant at flowering phase during JULY 2010 planting season.
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Figure 3 (b): Effect of frequency of spraying formulated neem seed oil (F-NSO) on number of flower

thrips, M. usitatus per plant at flowering phase during JULY 2010 planting season.

References

Dike M.C and Mbah, O.I. (1992). Evaluation of lemon grass (Cymbopogon citrates Staph.) products in the
control of Callosobruchus maculatus Fab.(Coleoptera: Bruchidae) on stored cowpea. Nig. J.Plant Prot.

42



Journal of Natural Sciences Research www.iiste.org

ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) N}
Vol.5, No.17, 2015 “s E
14:88-91.

FAO, (1988). Traditional food plants. Food and Agricultural Organisation of the United Nations, Rome, Garg,
S.C. and Siddiqui, N. 1992. Antifungal activity of some essential oils isolates. Pharmazie 47: 467-468.

Genstat Release Edition 3, (2009). Free version of Statistical package. htt://discovery.genstat.co.uk

Jackai, L.E.N. and Adalla, C.B. (1997). Pest management practices in cowpea. A Review. In Advances in
Cowpea Research (Dashiel, K.E., D. R.Mohan Raju and B.B.Singh Eds.) Sayce Publishing Devon
U.K., pp: 240-258.

Kimani, P.M., (1987). Pigeonpea breeding in Kenya. Objectives and Methods, In: Proceedings of pigeonpea
scientists meet, 2-5, Jun. 1987, Nairobi, Kenya. Patancheru, A.P. 502 324, India, ICRISAT ( Semi-
formal publication).

Lateef,S.S, and Reed, W., (1990). In: Insect pests of tropical legumes (Singh, S.R.,Eds). John wiley, U.K.

Oparacke A.M., Dike M.C., and Amatobi C.I., (2006). Insecticidal efficacy of SABRUKA formulations as
protectants of cowpea against field crops. Journal of Entomology, U.S.A. pp.1-6.

Oparaeke, A.M., Dike, M.C., and Onu, 1. (1998). Evaluation of seed and leaf powders of neem, Azadirachta
indica A. Juss and pirimorphos methyl for the control of Callosobruchus maculatus (Fab.) in stored
cowpea seed. Occasional Publ. Entomol.Soc. Nig., 31: 237-242.

Raheja, A.K. (1973). Onion thrips and their control in Northern, Nigeria. Samaru Agric. News. 15(2): 82-86.

Saxena, R.C., (1989). Insecticides from neem, pages 110-135: In Insecticides of plant origin, edited by J.T.,
Armason, B.J.R., Philogene, and P. Morand, ACS Symposium series No. 387, American Chemical
Society, Washinghton, D.C. U.S.A.

Schmutterer, H., (1990). Properties and potential of natural pesticides from the neem tree, Azadirachta indica.
Ann. Rev. Entomol.,35: 271-298.

Taylor, T.A. (1969). On the population dynamics and flight activity of Taeniothrips sjostedti Tryb.
(Thysanoptera: Thripidae) on cowpea. Bull. Entomol. Soc. Nig., 2: 60-70

43



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

