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Abstract 

Okra was grown in organic and conventional systems. The organic plots included an intercrop system, using onion in alternate rows. Well-decomposed manure was used as a soil amendment, and mulching was done with cane straw. A bird net prevented damage by birds to seeds. Neem extract was applied as and when needed based on economic threshold values of important pests. Parameters studied included plant height, leaf area index, soil pH, soil NPK, and yield and quality of harvested okra fruits. Okra was grown in the conventional plots in a monocrop system, fertilised with synthetic NPK fertilisers, and sprayed with synthetic pesticides. Comparison of soil, plant and yield parameters showed that leaf area index, plant height (from week 10) and fruit yield and quality were higher in the organic system compared to the conventional system, while pest damage was equal in the two systems. Soil pH and phosphorus levels were lower in the organic plots, while available nitrogen and potassium were higher in the organic plots.   

Introduction 

Organic production has been identified as a high value-added activity for niche markets by the Government of Mauritius in its Non-Sugar Sector Strategy Plan (2003-2007) and its Strategic Options in Crop Diversification and Livestock Sector Plan (2007-2015). Although Mauritius has a number of attributes that makes it a good candidate for developing organic production (Facknath and Lalljee, 2001), organic agriculture has not really taken off in the country. Research on organic farming so far has been restricted to investigating methods for pest control and soil fertility management. 

The long crop cycle of okra (6 months) has been used as a reason for the unsuitability of this crop in organic cultivation in Mauritius, mainly because of the higher risk of pests and diseases and difficulties of plant nutrition management. However, preliminary studies (Facknath, unpubl.) have shown that with the help of plant allelochemicals (either in the form of extracted plant sprays and/ or the plant grown as an intercrop) and appropriate soil amendments, okra can be grown organically. 

Onion (Allium cepa) allelochemicals repel aphids (Elwell and Mass, 1995) and leafminers (Facknath, unpubl), while neem (Azadirachta indica) compounds have strong antifeedant, growth regulating, and pesticidal activity on a range of insects and mite pests (e.g. Isman, 2000). The weed control effect of mulching is well documented (e.g. Reijntjes et al., 1995). Composted manure can provide the necessary plant nutrients.           

Materials and methods

Okra was grown in organic and conventional plots (all plots had been left fallow for 5 years prior to the experiment) in a completely randomised design with 8 replicates of 14.4 m2 each, and a distance of 3 m between sub plots. Following a germination test, okra (cv. Piton) seeds were planted at the rate of 5 seeds per 20 x 20 x 15 cm hole. In the organic plot, onion was grown as an intercrop.   

In the organic plot, well-decomposed manure was applied at planting, while in the conventional plot, the recommended rates of ammonium sulphate, simple superphosphate and potassium sulphate were applied. Irrigation in all plots was carried out using a drip system. Bird net placed over the plots until germination prevented damage by birds. Thinning to one plant per hole was done in all plots.  Folimat was sprayed in the conventional plot to control insect pests, and top dressing with ammonium sulphate was carried out as recommended (Anon, 1994). In the organic plot, cane straw mulch was used to suppress weeds. Soil and plants from both organic and conventional plots were analysed for pH, leaf area index, and levels of NPK. Available nitrogen was determined by the Markham’s Distillation method; available phosphorus was determined by the Modified Truog’s method, and available potassium by flame photometry. Incidence of pests was recorded in all plots, as was yield of okra. Yield was measured in terms of quantity as well as quality of fruits harvested. Data was transformed and subjected to analysis of variance. Means were separated using LSD at 5% level of probability.

Results 

Tab. 1: Mean (± se) leaf area index for organic and conventionally grown okra plants 

	Treatment
	7 weeks
	9 weeks
	12 weeks

	Organic
	259.9 ± 24.3 a*
	471.4 ± 32.8 a
	687.1 ± 55.8 a

	Conventional
	135.3 ± 14.0 b
	457. 9 ± 37.1 a
	530.6 ± 39.5 b


* significant for P<0.05 within a column

Tab. 2: Mean (± se) height of organic and conventionally grown okra plants 

	Treatment
	5 weeks
	8 weeks
	10 weeks
	15 weeks

	Organic
	16.6 ± 0.9 a
	30.2 ± 0.9 a
	50.0 ± 3.8 a
	76.8 ± 2.3 a

	Conventional
	13.3 ± 1.1 a
	25.2 ± 1.2 a
	38.8 ± 1.2 b
	62.5 ± 4.5 b


* significant for P<0.05 within a column 

Tab. 3: Mean (± se) number of aphids in organic and conventionally grown okra plants

	Treatment
	Before spraying 
	2 days after spraying

	Organic
	403.9 ± 22.2 a
	2.0 ± 0.8 a

	Conventional
	597.8 ± 31.0 b
	1.9 ± 0.5 a


* significant for P<0.05 within a column 

Tab. 4: Mean (± se) pH of soil in organic and conventional okra plots

	Treatment
	Prior to planting
	Middle of crop cycle
	Post harvest

	Organic
	6.6 ± 0.09 a
	5.7 ± 0.03 a
	5.7 ± 0.03 a

	Conventional
	6.6 ± 0.09 a
	6.0 ± 0.05 b
	6.2 ± 0.08 b


* significant for P<0.05 within a column 

Tab. 5: Mean (± se) level of nitrogen (%) in soil in organic and conventional okra plots

	Treatment
	Prior to planting
	Middle of crop cycle
	Post harvest

	Organic
	0.05 ± 0.0009 a
	0.06 ± 0.0003 a
	0.06 ± 0.0005 a

	Conventional
	0.05 ± 0.0009 a
	0.04 ± 0.0003 b
	0.05 ± 0.0008 b


* significant for P<0.05 within a column 

Tab. 6: Mean (± se) level of phosphorus (ppm) in soil in organic and conventional okra plots

	Treatment
	Prior to planting
	Middle of crop cycle
	Post harvest

	Organic
	506 ± 1.14 a
	600 ± 0.94 a
	650 ± 1.25 a

	Conventional
	506 ± 1.14 a
	820 ± 0.94 b
	855 ± 0.47 b


* significant for P<0.05 within a column 

Tab. 7: Mean (± se) level of potassium (ppm) in soil in organic and conventional okra plots

	Treatment
	Prior to planting
	Middle of crop cycle
	Post harvest

	Organic
	590 ± 1.41 a
	650 ± 1.25 a
	600 ± 1.25 a

	Conventional
	590 ± 1.41 a
	585 ± 2.49 b
	565 ± 0.94 b


* significant for P<0.05 within a column 

Tab. 8: Quality of okra fruits from organic and conventionally-grown plants

	Treatment
	Grade A (kg)
	Grade B (kg)
	Grade C (kg)

	Organic
	11.01
	5.39
	3.20

	Conventional
	8.03
	3.77
	2.03


* significant for P<0.05 within a column 

The following can be deduced from this experiment :

Leaf area index, plant height (from week 10), and fruit yield and quality were higher in the organic system compared to the conventional system. 

Level of pest incidence was similar in the organic and conventional systems. 

Soil pH and phosphorus levels were lower in the organic plots, while available nitrogen and potassium were higher in the organic plots.   

Total yield of okra fruits, in terms of weight, was higher in the organic plots than in conventional ones (F = 14.23; df=1; p < 0.01). 

Discussion
In the conventional plots, the presence of aphid and leafminer damage required the application of pesticides, while in the organic plots there were significantly fewer pests. The neem extract was as effective as the synthetic insecticide in controlling pest attack. Allelochemicals released by the onion intercrop in the organic plots may be the reason for fewer pests being observed in these plots. Furthermore, organic fertilisers build up resistance against pests in plants (van Emden, 1997; Stoll, 1988), and this could also explain the lower pest incidence. The higher levels of nitrogen in the soil could have contributed to the larger leaf area and greater plant height, which in turn would mean greater photosynthetic capacity and better growth of plants.  Although earlier studies have shown that higher nitrogen content in soil can lead to higher incidence of leafminer damage (Facknath and Lalljee, 2005), this was not observed in the present study, perhaps due to the repellent property of onion allelochemicals.    

Conclusions 
Organic practices were found to be better than organic ones, in terms of both crop yield and soil health. With the well-known environmental and health benefits of organic agriculture, farmers in Mauritius should be encouraged to shift to organic systems of production.
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