CHAPTER I
INTRODUCTION
Ginger (Zingiber officinale Rosc.), belonging to the family Zingiberaceae, is one of the most vital spices and cash crop in Bangladesh. It is a perennial herb having underground rhizomes but it is grown as an annual crop.  It is a tropical crop believed to be originated in the South-East Asia (Singh and Singh, 2000). It is a plant of very ancient cultivation and has long been used in Asia. It is one of the earliest oriental spices known to Europe and is still in large demand there (Purseglove et al., 1981).

Ginger is valued for its diversified uses in various drinks, medicines and culinary purposes (Pruthi, 1998). In the western countries, ginger is widely used for culinary purposes in ginger bread, biscuits, cakes, puddings, soups, pickles, ginger brandy, wine and beer. It is a frequent constituent of curry powder. It is one of the most widely used spices for imparting flavor in Chinese cooking. Ginger has basic antiseptic properties and is used as a carminative and stimulant (Singh and Singh, 2000). It is also used in veterinary medicine and preparing Ayurvedic, Homeopathic and Allopathic medicines (Pruthi, 1998). Fresh ginger contains 2.3% proteins, 12.3% carbohydrates, 1% volatile oils, 2.4% fibres, 1.2% minerals and 80.8% water (Ahmed et al., 1988). Bangladesh produces only 1,60,000 metric tons of ginger from 16,000 hectares against the requirement of 2,41,000 metric tons per annum (Anon., 2012). The main growing  region of Bangladesh are Chittagong, Khagrachari, Bandarban, Rangamati, Tangail, Mymensingh, Dhaka, Rangpur, Nilphamari and Dinajpur districts (Choudhury et al., 1998). Ginger requires a warm and humid climate. It is mainly cultivated in the tropics from the sea level up to an elevation of 1500m. But it can be grown over more diverse conditions than most other spices. It is extensively grown during kharif season (March to January) in Bangladesh. India is the largest producer and exporter of ginger in the world (FAO, 2010). Other major producers are China, Japan, Taiwan, Thailand, and Jamaica (FAO, 2010). But India produces the best quality ginger (Purseglove et al., 1981). In Bangladesh, the average yield is 5.54 t ha-1, which is very low compared to other ginger growing countries India, China, Taiwan, Indonesia, Thailand, and Jamaica (Awal et al., 2003). Due to the absence of recommended standard production practices of ginger. The farmers of Bangladesh have been following their own traditional practices according to their own choice to grow ginger.
In Bangladesh, the demand of ginger is increasing day by day because of gradual increase in population. The deficit situation of ginger can be addressed either by bringing more area under its cultivation or by increasing the yield per unit area. But it is very difficult to increase its area horizontally due to the limitation of land. As such, yield can be increased vertically through the development of high yielding varieties and or following improved technologies package production such as the use of appropriate rhizome size, optimum plant spacing, desired planting time, suitable mulching materials and irrigation, proper planting methods, judicial application of fertilizer, and control of rhizome rot. Among the various production practices, judicial application of fertilizer may enhance rhizome yield significantly. The production of ginger in Bangladesh is still in the hands of marginal farmers and its production technology has not yet been standardized. Therefore, efforts should be made to increase its yield by adopting suitable technologies. Farmer’s are interested to cultivate ginger but improved technology packages with scientific and economic background is lacking.

Rhizome size and plant spacing have significant influences on the growth and yield of different crops including ginger (Aiyaduria, 1966; Purewal and Daragan, 1957; Zaman et al. 2002; Islam, 2004), and it is likely that both the factors have similar effects on the yield of ginger. The optimum plant spacing of a crop depends upon some factors including plant morphology, growth habit, soil conditions, etc. But in Bangladesh plant population per unit area has not so far been standardized for ginger. Traditionally, the growers use the plant to plant spacing of 20-25cm and the row to row spacing of 45-60cm. But rhizome size influences greatly the growth and yield of ginger (Islam and Ahmed, 1986; Ahmed et al., 1988; Monnaf. 2006).

In Bangladesh, late planting of ginger is the general tendency among the farmers. It is well documented that planting time has significant influences on the yield of ginger and other crops (Enyi, 1973 and Islam, 2006). Optimum planting time ensures proper growth of plants and results in the maximum yield of rhizomes which also depends upon several factors such as environment.

Mulching and irrigation are the two important aspects of ginger production. In most of the years, farmers depend on the unpredicted rainfall, which results in late planting. In the early season, soil remains dry, and therefore irrigation at the early stage is needed for ginger production. The crop is affected by weed growth except when mulching and adequate weed control measures are taken during early the stage of growth. Generally, ginger is cultivated under the rainfed conditions in Bangladesh. As the irrigation facilities are inadequate and early monsoon rain is not certain, conservation of available residual soil moisture by artificial means will be very useful for the plants in maximizing the growth and production of the crop. Artificial mulches like water hyacinth and rice straw can be used to serve this purpose. Mulch conserves soil moisture and protects the sprouting of seed materials from excessive heat and desiccation (Onwueme, 1978). Application of mulch soon after planting is beneficial for the culture of some root and tuber crops (Lal and Hahn, 1973; Awal et al., 1978; Jha et al., 1986 and Zaman et al., 2006). Mulched plot gives higher yield than non-mulched plot (Nick et al., 1969; Hochmuth and Howell, 1973; Mannan and Rashid, 1983; Zaman et at., 2006). Since soil moisture becomes a limiting factor for emergence and early growth of ginger, the use of mulch may be beneficial. Irrigation and mulch play an important role to increase the yield potential of ginger.

Planting method influences the growth and yield of ginger. In Bangladesh, there are three planting methods of ginger production: flat, ridge and furrow methods. In the furrow method, underground rhizomes are damaged by rots during the rainy season. In case of flat method, during the rainy season if water logging in the field exists, causes low yield.  On the other hand ridge method can give higher yield than the other two methods (Zaman et al., 2002 and Islam, 2004).

Nitrogenous and potassium fertilizers are also required for successful ginger production. Nitrogen imparts greenness of plants by enhancing chlorophyll synthesis and thereby induces more photosynthetic production. This approximation confirmed that high photosynthetic accumulation occurs in the leaves of ginger fertilized with adequate nitrogen, which is later translocated downwards resulting in large rhizomes. Potassium helps in the root development and increases the efficiency of leaves in the manufacture of sugar and starch. It is also essential for the translocation of sugars and exerts a balancing role in functioning both nitrogen and potassium. Among the yield promoting factors, application of proper doses of nitrogen and potassium are therefore, bear great importance (Singh et al., 1998). A good response to nitrogen application in ginger was reported from Jamaica (Anon., 1953) and India (Loknath and Dash, 1964).

Control of rhizome rot is a serious impediment to ginger production. Farmers of Bangladesh have no clear idea about appropriate control measure of rhizome rot. Inspite of its serious effect on production, very few research works have so far been done on its incidence, nature of damage and management aspects. But no effective measures have yet been reported.  Due to this reason, the farmers generally fail to harvest healthy crop. Considering above mentioned situation, the present research program was undertaken with series of experiments with the following specific objectives:

i) to find out suitable rhizome (seed) size and appropriate plant spacing for higher yield of ginger;
   ii) to find out the optimum planting time of ginger;
           iii) to find out the effect of irrigation and suitable mulching materials for better  growth and yield of ginger;
           iv) to find out a suitable planting method for the higher production of ginger;
           v) to determine the optimum doses of nitrogenous and potassium fertilizers for        maximizing the yield of ginger;
           vi) to develop an effective management practice to control rhizome rot;
           vii) to evaluate the cost and return in ginger production; and finally,
      viii) to suggest a package of technology for maximizing ginger production along with  a  profit there of.
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