The Effect of Okra to Inorganic and Organic Fertilizer.
CHAPTER ONE

(Abelmoschus esculentus L. moenh) sometimes called gumbo (Hausa) and ‘blind’ is of the family of malvacea (woodroof 1927).

Okra was domesticated in west and central Africa (Cobley and Steele, 1976) and known as ‘okro’ in the Anglophone African countries as a fast growing common annual vegetable widely consumed in Africa (Schippers, 2000). It is one of the numerous vegetable crops cultivated in Nigeria (Anon, 1989) where a total of 1 – 2 million hectares annually are under cultivation (Anon, 1980, Fmawrrd, 1980). It is a leading fruit in the Nigerian market on the basis of land area, production and value. (Taylor, 1996). Thus, it is in a great demand in tropical countries (Greensil, 1976).
Okro requires a moderate rainfall of 80 – 100 cm well distributed to produce its young edible fruits over a relatively long period. An average temperature of 20°c to 30°c is considered optimum for growth, flowering and fruiting. (Rice et. Al. 1987, Sionet at.al. 1981). Soil type does not appear to influence growth or development to any marked extent as a wide range of soil types has been found suitable. In Nigeria, production is mainly during the warm season, although it can be grown all the year round depending on the varieties.
Okra is also a potential oil and protein crop which also has an exporting value. (Karakoltisidis et. al; 1975). All parts of the okra plant are useful, its leaves and tender shoots which are equally rich in nutrients can be cooked and eaten. The pods are either consumed in fresh and dried form. (Fatokun and Cheda; 1983). The edible portions of the pod are good sources of protein as well as ascorbic acid content of 20g/100g (Keshinro and Ketiku, 1979) and high level of calcium, fiber, ash, mature seeds contain about 21% of edible oil. (Oyenuga, 1968, Oyolu, 1983, Tindall, 1983). Peasant farmers are not only one who grow okra, unemployed school leavers also grow okra as a survival strategy when jobs are non-existent (Schippers, 2000). Okra commends a high market price in Nigeria markets because it features daily in the diets of most Nigerians.

Okra has many uses (Martins, 1982) and is variable in nutrient composition (Tindall, 1979). Well drained, fertile soils with an adequate content of inorganic and organic fertilizers and reserve of the major elements are generally suitable for its growth. In Nigeria, various studies have been conducted on nutrients requirements of okra with inorganic fertilizers (Adelana, 1985, Majanba et. al; 1986, Akin-Taylor, 1986) while very little have been reported on sole use of organic manure or in combination with inorganic fertilizers

The importance of okra in our diet cannot be over-emphasized; they serve as an important source of dietary fiber (Stone et. al, 1986) and source of vitamin A, B and C as well as calcium, phosphorous, iron and iodine. (Purseglove, 1968). Okra is important in neutralizing the acid substance produced in the course of digestion of meats and other foods. It is roughage which promotes digestion and prevents constipation and other gastronomic disorders. (Macqillivary, 1961).

Lombin et. al; 1991, Katung et. al; 1996 reported that the use of inorganic fertilizers in combination with organic materials is able to give the desired higher and sustainable crop yields than the sole use of inorganic fertilizer or animal manure. Agriculture the present day requires the supply of addition nutrients for optimum crop performance. Complimentary use of organic with inorganic fertilizer is widely known to be reliable and sustainable soil fertility management strategy. In view of these facts, this paper is aimed at investigating the response of okra to inorganic fertilizer and organic manure for okra yield.

CHAPTER TWO
ORGANIC FERTILIZERS

Organic fertilizers are materials added to the soil to supply the essential plant growth, development and enhance optimum productivity (Cooke, 1967). Organic manure are many wastes and residues of plant or animal life. The best known organic manure is the waste from mixed arable and livestock farming called farmyard manure. Farmyard manure is partially rotted straw containing urine and feaces. Other rotting plant remains is usually called composts. Undecomposed materials like straw are manure too. Organic wastes from industrial processes, town refuses and sewage sludge are also referred as manures. Common amongst the farm and bi-products at various adaptive trials areas in Nigeria are poultry droppings, cow dung, goat dung, sheep dung, brewery wastes, cocoa pod husks, tea fluff, chromoleana odorata mulch, calapogonium mulch. And ash wastes such as cocoa pod husk ash, wood ash, rice bran ash and sawdust ash. Organic fertilizer materials are cheap and easy to come by. Most of the organic fertilizer materials are wastes or bi-products of other agricultural crops and animal and they could be used to augment the soil nutrient status, the biological and physical conditions of the soil.

FAO (1974) highlighted the role of organic matter in sustaining the fertility of soil for good production of vegetables by binding the soil, but best performance is obtained on well drained fertile soil with adequate organic matter content. (Timdal, 1998). Organic fertilizers are very active and important component of soil, it is the nitrogen reservoirs, it furnishes large portion of the soil phosphorous and sulphur, it protects soil against erosion, it supplies the cementing substance for desirable aggregate soil formation and it loosen the soil from all available organic fertilizer.


The percentage of farmers using crops residues, house-hold waste, ash and animal manure at Yaoundé were 59, 36, 12 and 5% respectively (Ojeniyi, 2002). In northern Nigeria, animal manure and crop residues and dumps of ash. The use of cheap and locally available sources of plant nutrient which can ameliorate the problem of soil acidity low nutrient status has been the recent focus in tropical soil management. However, it is well known that when crop residue is returned to farm land a meaningful contribution of nutrients to subsequent crops is observed particularly if the residues could furnish nutrients in available form. (Omueti et. al. 2000). Organic matter plays a prominent role in sustained productivity of soils.

Organic manure improves cohesiveness of the soil, increases its water retention capacity and promotes a stable structure of the soil which brings increase in crop yield. (Morgan, 1986). Organic manures are rich in nutrient composition and could be easily ploughed back into fields to enhance better performance. Agusobo (1984) reported that organic manures are good sources of nitrogen, potassium, calcium, phosphorus which are essential nutrients that increase the growth and yield of crops. Nutrient present in organic manure varies within wide limits according to the demand of the animal and their feeding, the fertilizers contained in animal dung comes from the feed which the animal have eaten. Osiname (1979).

Simpson (1986) reported that animal manure contains more concentrate than that of plant manure. Organic fertilizer must be applied in large quantity to the crop because the nutrient concentrate in organic manure is very low compared with that of inorganic fertilizer.


Soil with high organic matters are more productive than those low in organic matter with a given soil type, the darker the soil, the more productive it should be. (Malik and Powei, 1983).

Response of Okra to Organic Manure

The use of organic waste as resource of plant nutrient had earlier been reported (Mathiers and Gross, 1979) while beneficial effects of organic matter in crop production have also been emphasized. A lot of research has been carried out to determine the effects of organic on growth and yield of crops. The manorial value of different organic manure is not the same. Komolafe (1980) reported that the richest manure is poultry droppings, followed by cattle dung, goat dung, pig dung and horse dung. Accordingly, FAO (1983) indicated that poultry manure can be used on most crops but because of its high nitrogen content, it is important to adjust nitrogen fertilizer, used to avoid excess, conversely its potassium content is relatively low. Also Simpson (1986) reported that the application of organic manure significantly increased the growth parameter and yield of okra which may be attributed to the high level of organic manure which supply essential plant nutrients growth.

Field experiment carried out in South-West Nigeria have shown positive response of yield and nutrients contents of amarathus and okra to application of wood ash reported by Folorunsho (1999) and Ojeniyi and Folorunsho (unpublished). Application of 2, 4, 6, 8 ton/ha ash increase okra pod and weight reported by Ojeniyi (1999). For the planting of pepper and other vegetables in Eastern Nigeria at household levels, the use of poultry droppings, cow dung, wood ash and composted residues for improving soil fertility has been adopted (Adetoro, 1992).


Rice husk have been used in agriculture as a soil amendment or soil conditioner for growing vegetables and as a fertilizer or stable litter. (Grist, 1975, Moishner et. al; 1985). Samson et. al (1976) confirmed that soil aggregate improves through the application of organic manure by stimulating earthworms activities increasing microbial production of a variety of linear organic polymers which bind the soil particles together into micro and macro aggregate.

Iremiren, (1987) reported that the enhanced okra growth may be due to increase oxygenation and water movement in the soil. The steady released fertilizer present in all life span of the crop through organic manure decomposition reported by Adam et. al. (1984). Kabeeranthuma et. al; (1993) in an experiment where wood ash was used as the sole source of nutrients cassava grows and thrives on soil considered to be marginally fertile for other crops and no deficiency symptoms on cassava until 10 years. Titiloye, (1982) indicated that Chinese obtain high level of soil fertility through the use of organic wastes as far back as the 16th century up to this day. The effect of organic fertilizer in crop production particularly in okra production can not be over-emphasized. Various research works on okra production within organic fertilizer is still in progress. In a study at Cocoa Research Institute of Nigeria, it was indicated that 5ton/ha wood ash improved okra growth and yield. Calopogonium mucunoides mulch suppressed weed initiated growth of legumes and increased canopy formation (Smith and Ajayi, 2003). Matthiers and Gross (1979) noted that the process of increasing soil N content included the return of crop residues while Groftman et. al. (1987) noted that legumes had been an alternative source of N-fertilizer which provided sufficient Nitrogen to succeeding crops.

Organic fertilizers have beneficial effect on nutrient composition, structural, aggregation, infiltration, ration, microbial and other biological activities of the soil; this and with a host of others will subsequently improve okra productivity, particularly in the tropics.
CHAPTER THREE
INORGANIC FERTILIZERS

Inorganic fertilizers are synthetic, chemical, artificial material added to the soil that supplies one or more required materials for plants. Inorganic fertilizers are one of the major inputs din crop production. They play a vital role in the improvement of soil fertility and enhancement of crop yields. Fertilizer application to crops is a necessary condition for good yield of crops in Nigeria due to inherent low fertility status of the soils. The stability of production depends on replenishing nutrients removed from the soil by crops, maintaining desirable physical condition of the soil, preventing an increase in soil acidity and toxic elements and minimizing or preventing erosion. (Greenland, 1994). Use of fertilizers is reported to be responsible for over 50% yield increase in crops (Ayodele, 1993).


Use of inorganic fertilizer is still a must since the land is limited and the demand for higher production is pressing. Investigations have indicated that Nigerian soils are largely deficient in major essential nutrients. Nutrient elements have specific function in crop growth and development but no single nutrient can produce any meaningful plant growth on its own. (Knysh and Vakulenka, 1976). Chemical fertilizers represent known technology of near-immediate application to solve many of the fertility problems. The addition of artificial fertilizers is efficient, due to its nutrient concentration and relative ease of transportation.

In Nigeria, straight fertilizers such as urea, single super-phosphate and muriate of potash (potassium chloride) were the first set of fertilizer sources widely imported or produced for cereal production. Along with this, the bulk of compound fertilizer used in the country were in form of N.P.K. 15-15-15 which is popular with peasant farmers due to lower costs involved in its use on the field and compared with using the straight fertilizers. The compound fertilizer contains N, P and K in ratio 1:1:1 lacks sulphur and its continuous use may cause nutrient imbalance in the soil.


In an effort to promote better efficiency of fertilizer use, a number of compound fertilizer formulations have been manufactured in the country. These fertilizers are N.P.K. 15-15-15, 20-10-10-2S-1Zn, 25-10-10 and 27-13-13 which are commonly found in market (Adeniran and Banjoko, 2003). With exemption of N.P.K. 15-15-15, the fertilizer has N, P and K in the ratio 2:1:1 with higher nitrogen content. Crop quality is improved by adequate use of fertilizer provided that they are applied in accordance with the latest concept and knowledge. Quality of crop includes not only the presence of quality components but also the absence of unwanted surplus nutrient and toxic substances in plant product.


Crop production using adequate fertilizer increases crop resistance to many diseases. However, information on their suitability for sustaining crop yield on various soils in Nigeria is limited.

RESPONSE OF OKRA TO INORGANIC FERTILIZERS

The use of fertilizer on okra for optimum performance is inevitable – Nigerian agriculture is faced with challenge of increasing efficiency in agricultural productivity. This will involve adequate supply of essential crop nutrient, which will be critical link between productions of food to meet today’s need and long term agricultural sustainability. The resultant low yield of okra is a combination of many factors among which is limited land area that is being competed for in arable crops cultivation, inadequate inorganic fertilizer supply. Lack of plant food seriously affects the quality of fresh produce at harvest.


Fertilizer has been recommended for okra fruit production (Windlam, 1968; Fatokun and Cheda, 1981; Majanba et. al. 1982, NIHORT, 1986; Ayodele, 1993; Adelana, 1985). The fertilizer recommended for most of the vegetables grown in the country is 50-100kg N/ha, 20-60kg P2O5/ha, and 40-60kg K2O/ha applied two weeks after planting (Henzen, 1978). Use of 60kg N/ha, 20kgP/ha and 20kg K/ha has been reported for okra production (Ayodele, 1993; Adelana, 1985 and NIHORT, 1976 – 1986) which still falls within the general fertilizer recommendation fro vegetation.

One of the factors limiting okra production is soil nutrient content especially nitrogen. Nitrogen fertilizer makes up to 50% of all the nutrients inputs, and its availability play an important role in determining farmers’ crop yield. This has been attributed to the fact that its role in the plant can not be easily subsidized (F.A.O. 1998). Application of nitrogen has been reported to significantly improve okra growth. (Sharma, et. al; 1996, Katung, et. al. 1996) dry matter partitioning (Akanbi, et. al. 2001) and fruit yield (Fatokun and Cheda 1981, NIHORT, 1983). Okra responds well to nitrogen application. Majamba, et. al. (1985), at Zaria reported that application of nitrogen at 0, 25, 50 and 100kg/ha to two cultivars, white velvet and NHAE 47-4 increased fresh pod yield, number of fruit and dry weight of fruits per plants. Kabura et. al; (2000) discovered that the recommended nitrogen rate to vegetable crops like okra get exhausted before the end of the production phase which could lead to decline in yield and quality of fruit.

Significant increase in the yield of okra has been facilitated by increase in N-fertilizer. Babatola and Olaniyi (1997) reported that application of N.P.K. fertilizer on okra at different row spacing influence yield per hectare and fruit weight. Alasiri et. al. (2000) also reported a significant increase in the yield of okra on Fradama land when 60kg N/ha N.P.K. 20-10-10 was supplied. Olasantan (1994) also observed that primary nutrient required for leafy vegetables in Nigeria in nitrogen.


Phosphorus (P) is an important limiting element in vegetable production in Nigeria (Sobulo, et. al; 1978, Simons and Sobulo, 1975). With inadequate P, root systems develop poorly and the whole plant displays signs of general growth disturbance. Judicious application of phosphorus and potassium fertilizer is relevant in enhancing good yields and enabling the farmers to make profit. IARL (1983) reported significant increase in fresh food yield as a result of phosphorus application up to 13kg p/ha. Fatokun and Cheda reported that application of 25kg p/ha in the forest zone gave optimum yield of okra while NIHORT (1992) reported increase in okra fruit yield up to 30kg P/ha. The plant height, leaf number, number of primary branches, leaf stem and total dry weight were all reported to be increase by phosphorus application up to 26kg p/ha (Majanba et. al; 1982).

Brady (1974) reported that phosphorus functions in cell division, elongation as well as flowering and fruit set. Yet supply of the element for crop production insufficient amount may be hampered. Soil tends to absorb phosphate ions through fixation by inorganic (clay) and organic colloids and through complexes formed with aluminum, iron and calcium. It can also be lost through erosion, continuous crop removal and leaching. (Aduayi and Ekong, 1981).


Other soil nutrients such as calcium, magnesium etc. play essential roles in crop production. Many physiology processes are linked with calcium, and magnesium uptake. High amount of calcium is required for grain formation and increase uptake of nitrates. (Cui et. al. 1994, Egorava et. al. 1995) while magnesium is very essential in the leaf formation pronounced ultra structural changes occur in the chloroplasts (Fischer and Bremer, 1993).

The concentration uptake of nutrients by crop could be influenced by their availability. In pepper (Aliyu and Olarewaju, 1996) and maize (Robert and Andrew, 1989) plant uptake of nutrients had been reported to have direct relationship with soil nutrient contents. However, use of fertilizer brings about an increase in crop yields and consequently an increase in farm income.
RECOMMENDATION AND CONCLUSION

In many developing countries, farmers have limited financial resources and can rarely afford to purchase sufficient mineral fertilizer. The use of single super-phosphate (SSP) and other synthetic fertilizers are beyond the reach of peasant farmers due to their cost and scarcity. Crops have become so expensive to grow that nutrient deficiencies should not be allowed to limit the yields. With management practices such as continuous cropping and reduce fallow periods, the soil can hardly support cropping. The need therefore, arises for production practices that will ensure high yield.

Okra, a vegetable crop, can grow on a wide range of soils. Enweazor et. al. (1989) report that tropical soils are low in available phosphorus as a result of low appetite bearing rock thereby giving rise to soils low in available phosphorus. However, the supply of inorganic fertilizer is inadequate and the farmers lack sufficient money to procure the fertilizer and when supplied the supply is done late. Hence, the inorganic fertilizer cost and the other constraints frequently deter farmers from using them in recommended quantities and in balanced proportions (Babatola et. al. 2002).

Unlike inorganic fertilizer, organic fertilizers are cheap, easy to come-by, always safe to use, not poisonous or kill crop and environmentally friendly, but must be applied in large quantity to the crop because the nutrient concentration is very low compared with inorganic fertilizer which would definitely result to high transportation cost of manure materials.


It is clear that the prospect of obtaining enough chemical fertilizer to meet the requirement of the teaming farming population in the tropic is remote. The current price of fertilizer calls for its economic utilization to meet specific requirements of crops. The current world-wide shortage of fertilizer and its anticipated adverse effect on food production has made many countries to explore the manorial value of organic manure to reduce pressure on the demand for mineral fertilizer as complementary use. Research/studies have shown that the use of inorganic fertilizer in combination with organic materials is able to give the desired higher and sustainable crop yields than the sole use of inorganic fertilizer or animal manure. (Lombin et. al; 1991, Katung et. al; 1996).


In view of the increasing demand for food due to population, high cost and scarcity of inorganic fertilizer due to government deregulation policy, and unavailability of high yielding crop varieties as planting materials; total reliance on inorganic fertilizer or organic materials alone as fertilizer may not be realistic. Complementary use of organic with inorganic fertilizer should be employed so as to sustain soil fertility management strategy for okra production.

