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Use of Tharu Ethnobotanical Knowledge for Organic Insect Pests Management of Cucurbita pepo L. cv. 'zucchini'

Rana Bhat, B.

Key words: Ethnic community, plant resources, pesticidal plants, farmers’ field experiment.

Abstract 

Tharu ethnic communities are rich in ethno-botanical knowledge on the utilization of plants for various proposes to fulfil their daily needs. They have precise knowledge about distribution, abundance, cultural practices, pest management, harvesting, and proper use of these plant resources. Gurau of Tharu communities and elderly people have sound knowledge on medicinal and pesticidal plants. Information on twenty-four locally available plants having pesticidal value, have been collected from the Tharu communities of Dibya Nagar and Meghauli VDCs, Chitwan. Out of them four of the most promising plants were selected to test their efficacy in farmers’ field conditions. In order to assess the effectiveness of plant materials on insect pests of vegetables, a farmers’ field experiment was conducted in Dibya Nagar during the summer of 2006. The plants selected to test efficacy against insect pests of Zucchini are Azadiracta indica, Justicia adhatoda, Persicaria barbata, and Artemisia indica. Plant extracts made from fresh green leaves of the selected plants at a concentration of 1:5 were applied at seven days intervals. It was found that A. indica had most promising effect on the pests, followed by P. barbata. However, all other treatments had positive effect. Similarly, the research result indicated possibility of using plant materials towards development of organic pest management methods. 

Introduction 

Ethno-botany deals with study of the relationship between people and plants and refers to the study of how people of a particular culture and region make use of plants. The term 'Ethno-botany' was first used by Harshberger (1896) who defined it as "the study of relationship that exits between people of primitive societies and their plant environment".  A modern definition given by Nancy Turner (1988) is that “ethnobotany is the science of peoples’ interactions with plants". 

Tharu are a culturally and linguistically diverse ethnic group that lives along the Indo-Nepal border in the region known as Tarai. There are almost 1.2 million Tharu in Nepal, and smaller numbers live in the adjacent areas of India. In the last census, Tharus appear as one of the ethnic minorities of Nepal (Krauskopff, 1999). Tharu population is mostly found in rural plain areas near by the riverbanks. Their livelihood depends on agriculture livestock and fishing in natural water bodies like rivers, streams, lakes etc. 

Organic pest management consists of a range of activities that support each other. Most of management practices are long-term activities that aim at preventing pests and diseases from affecting a crop. It includes several activities to minimize the pests’ population, including use of botanical plant products.

Zucchini (Cucurbita pepo L. cv. zucchini) is becoming popular in Nepal. It is rich in Vitamin B and C and minerals. It can be grown from terai to the mid hills in Nepal. Red pumpkin beetle (Aulacophora foveicollis) is the most important pest. Zucchini is also susceptible to powdery and downy mildew and fruit fly.
The majority of Tharu farmers cannot afford to purchase pesticides. Nepal is rich in ethno-botanical knowledge and botanical pesticides. However, a detailed study of the use and effectiveness of botanical pesticides is required.
Materials and methods 

There were mainly two parts of this study. The first part of this study included collection of information on Tharu ethnobotanical knowledge on pest management and second part of the study included a farmer’s field experiment.


Questionnaires for the semi-structured interviews were prepared to collect the information on Tharu ethnobotanical knowledge, especially on pest management. 

Dibya Nagar and Megauli Village Development Committees (VDCs) of Chitwan district were purposively selected for this study to have better Tharu ethnobotanical knowledge as most Tharus live there. For the selection of key informants, one preliminary survey was carried out in these sites through field visit and using semi-structured questionnaire. Twenty informants from different villages of the Dibyanagar and twenty informants from Meghauli VDCs were selected based on information of preliminary survey. Designed questionnaires were pre-tested with five informants. 

A total of forty household surveys were made from both VDCs. Family members were encouraged to participate during the process of information collection. Due care was given to collect reliable information from the informants using cross-questioning and triangulation. Two verification meetings were organized to validate collected information. 
A list of twenty-four locally available pesticidal plants was prepared based on the information collected from the household survey and verification meetings. From this, the four most promising plants, based on pair-wise ranking, were selected to test their efficacy in the farmers’ field experiment. 

The farmer's field experiment was conducted in a Randomized Complete Block Design (RCBD) with five treatments and five replications in the farmers’ field. 

A primary solution was prepared with one kg of plant leaves by pulverizing them over the stone grinder. One litre of water was added to the resulting slurry, and then this mixture was screened through the thin muslin clothes. The solution was then mixed in the ratio of 1:5 of the primary solution and water.  The resulting solutions were sprayed over zucchini plants in seven day intervals. Biological information such as scale of pest damage and total marketable yield were recorded. The effectiveness of plant solutions was categorised as the severity of leaf damage in the scale of 1-5 in the descending order. 

Results from farmers’ field experiment were analyzed using MSTAT-C software package. Duncan’s Multiple Range Test (DMRT) was used to measure the significant differences among the treatment means.

Results 

Tharus have rich knowledge on distribution, abundance, cultural practices, pest management, harvesting, and proper use of the plant resources. Based on the information collected from the household survey and information verification meetings, information on 24 locally available pesticidal plants has been collected. Four most promising plant species have been selected from these 24 plants for the farmers’ field experiments to test the efficacy of selected plant species over insect pests of zucchini. Pair-wise preference ranking, one of the Participatory Rural Appraisal tools, was used to select these four plant species. 
The plants selected to test their efficacy against insect pest of Zucchini were Neem (A. indica), Asuro (Justicia adhatoda), Bisundari (P. barbata), and Artemisia (Artemisia indica).

Tab. 1: Mean of plant height (cm), number of leaves per plant, number of insects per plants, scale of damage and production (ton/ha.) of zucchini in farmers fields in 2006.

	Treatments
	Plant height
	No. of 

leaves
	No. of 

insects
	Scale of 

damage
	Production

	Asuro
	9.332a
	7.302ab 
	3.050a
	2.872ab
	8.40 bc

	Bishunhari
	9.292a
	7.732ab
	2.900a
	2.702b 
	11.40ab

	Titepati
	9.430a
	7.500ab 
	3.550a
	2.884ab 
	9.30b

	Neem
	9.318a
	8.052a
	1.650a
	2.584b 
	15.90a 

	Control
	8.818a
	6.662b 
	3.650a
	3.306a 
	4.20c  

	CV
	8.92%
	12.38%
	62.03%
	12.94%
	36.52%

	SEm
	0.3685
	0.4123
	0.8211     
	0.1661
	1.607

	LSD0.05
	1.105
	1.236
	2.462     
	0.4981
	4.818


Means followed by the same letter for each treatment are not significantly different at 5% (P = 0.05) level according to Duncan’s multiple range tests.

Discussion 

Based on the analysis of variance and Duncan’s multiple range tests, Neem  (A. indica) has been found most effective followed by Bishunhari  (P. barbata) in terms of controlling damage by insect pest and increasing total marketable yield.

Some of the parameters such as the height of plant and number of insects were found to be insignificant among the treatments (P= >0.05). Similarly, the observation for parameters such as numbers of leaves, scale of damage and production were found significantly different (P=<0.05) among the treatments. Effect of differnet treatments on height of plants and number of insects were found to be non significant.

From this experiment, it is found that Neem (A. indica) possessed the most promising effect on insect pests of zucchini plants. However, all other treatments resulted some sorts of positive effect for the management of insect pests of zucchini.

The results are in accordance with Neupane (1999) reported that Neem has insecticidal, repelling, antifeeding, growth inhibiting, fungicidal, and nematicidal properties, and can control larvae and adult of chewing and sucking insects, including insect pests of cucurbits.

Conclusions 

Tharu ethnic communities of Nepal are rich in ethnobotanical knowledge on the utilization of plants of pesticidal value and their use for pest management. Neem (A. indica) has been found most effective followed by Bishunhari (P. barbata) in term of damaged by insect pest and total marketable yield among four selected and 24 locally available pesticidal plants.
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