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			Preface

			Traditionally, watersheds have been viewed as hydrological units to conserve soil and water, and a compartmental approach has been adopted. However, through the integrated watershed management approach, all-natural resources in the watershed are managed efficiently and effectively so that the rural livelihoods can be improved substantially through the convergence of various activities. Community watershed development programs are used as growth engines for sustainable development of rainfed areas. To achieve food security, minimize the water conflicts and reduce poverty, it has become essential to harness the potential of rainfed systems, as globally 80% of agriculture is rainfed and current productivity on farmer’ fields is lower by two to four folds than achievable potential.

			This book is intended to cover technologies, information and knowledge that would help to address critical physical, biological and socioeconomic problems of natural resources and provides a mechanism for their sustainable management and utilization. Both internal and external factors of the physical environment, policy, economic, socio-cultural and technological dimensions are also elaborated.

			Environmental development and protection measures such as feasibility studies, land-use planning and soil and water conservation are some of the issues that need to be considered in watersheds management. Integrated watershed management is emerging as an approach for the sustained development and management of natural resources. The integral enactment of different environmental frameworks, strategies and policies could positively impact watershed-based developmental approaches. Sediment, which is brought through water erosion, can hamper the proper functioning of waterways as well as the quality of water in dams. Knowhow on soil erosion and the sedimentation process is among the requisites that need to be considered for the control of sedimentation. Other elements like climate, edaphic factors, land management, topography, and land cover, etc. will also determine the sedimentation process. Integrated Watershed Management approach is a worthy approach to manage the ecological, social and economic watershed development challenges. Planning and development of watersheds call for a rigorous understanding of the occurrence and movement of water in the surface, and sub-surface systems along with soil and nutrient losses in a watershed as the need arises for proper watershed management of that area. In a country like India, where a lot of running water goes waste, it becomes very important to apply the technology of watershed management to solve its annual problems of “droughts and floods.”

			Starting with rainfed agriculture problems and prospects, the text sheds light on drought and its effect of water deficit on the physio-morphological characteristics of the plant. Further, it explores water harvesting and efficient utilization of water through soil and crop management practices. Also, the book will equip you with watershed hydrology, watershed modeling, and watershed development and management.

			This book provides readers with an opportunity to learn a flexible, integrated framework for watershed management that addresses the biophysical, social, and economic issues affecting water resources and their use. Thus, this book is intended to assess watershed characteristics that will help to explore the possibilities of reducing sedimentation and its related effects.
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			Chapter 

			1	Rainfed Agriculture

			Learning Objectives

			After completing this chapter, you should be able to know:

			•	Basic Concept of Rainfed Agriculture

			•	Rainfed agriculture issues and prospects in India

			•	Techniques for water and soil conservation

			Introduction

			The term Rainfed Agriculture is intended to define agricultural practices that depend on the rainfall for irrigation. It offers much of the food that poor communities consume in developing countries. It is a type of farming that is completely irrigated by rainwater. That is the most food produced by developing countries.

			Around 51 percent of the country’s net sown region is covered by rainfed agriculture, which represents almost 40% of total food production. Rainfed farming in nature is complex, very diverse and risk-prone. It is marked by low production and consumption of products, combined with the vagaries of climate change monsoons that lead to wide-spread variation and instability in crop yields. In the prospect of the increased demand for the food grains in the country, the yield capacity of rainfed areas needs to be developed and improved.

			If well managed, these areas have enormous potential, compared with the irrigated area of a plateau, to contribute more to food production and faster agricultural growth. Most of the world’s countries rely mainly on their rainfed grain food. While a huge number of low-income families in the continent of Africa and Asia are still confronted with poverty, hunger, as well as food insecurity and the malnutrition where the most important agricultural activity is rainfed agriculture, despite significant steps towards increasing productivity together with the environmental settings in several developing countries.

			Although many farmers collect and stock water for use in rainfed areas as additional irrigation, millions more rely entirely on rainfall. Research issues are very different from those in irrigated agriculture because of the inherent insecurity and widespread poverty that characterize rainfed systems. We need to understand better the risks and compromises in rainfed situations that households face.

			We must explore why many techniques for enhancing soil management and water conservation are not taken more closely by examining institutions, livelihood strategies and social, economic as well as political constraints. We must also make sure that our awareness of how animal production in the areas of water scarcity can be developed. In many areas, croplands and livestock and water have been subject to considerable pressure in growing populations.

			Soils often contain inadequate quantities of indispensable nutrients, and organic matter and the biodiversity of ecosystems have been lost. A new approach for the management of soil and water pattern is urgently needed in rainfed systems. It requires a holistic approach involving proper management of natural resources, to boost the system’s productivity and reduce the deficiency without the natural resource base being further degraded.

			1.1 	Basic Concept of Rainfed Agriculture

			Rainfed farming is rain-dependent agriculture. Far from irrigation, rain-fed lands are considered as a vulnerable, marginal, waste, problem, threatened, low potential or disadvantageous land, particularly in arid and semi-arid agro-ecological regions around the globe. This word is better because it is fairly free of negative concepts. It is called ‘less-favored areas.’
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			Figure 1: Rainfed Farming

			1.1.1 	Features and Concerns with Rainfed Agriculture

			Rainfed regions in India range from resource-rich to resource-constricted areas that are highly diversified. Some areas with rich resources are highly productive, and technology has been widely used. Most areas, however, are resource-restricted and dry. In restricted and dry areas of resources, agriculture is not a growth-oriented activity but rather a survival mechanism. Rainfed agriculture is done under various conditions, varying rainfall ranging from 400 mm to 1600 mm per year, including the agro climate rainfall.

			Plant regenerated plants are resistant to breaks during the time of monsoon due to water stress while cropping. This water stress can be caused by rainfall variability, sowing delays, crop diversity and land type variability.

			1.1.2 	Types of Rainfed Agriculture

			Dryland agriculture refers completely to the farming of crops under the circumstances of rainfed agriculture. Dryland agriculture can be categorized into three categories, regardless of the volume of rainfall obtained:

			Dry Farming

			Dry farming means farming in average semi-arid terrain of fewer than 20 inches (51 centimeters) per annum. Dry agriculture Methods of dry agriculture started in the US in the 1800s. Farmers throughout the U.S. concentrated on the harvest of non-irrigated, dry crops.

			In other words, plants only relied on rainfall. Dry farming is the harvesting of crops in parts of the less than 750 mm annual average rainfall. Crop failure during the harvest period is most prevalent caused by excessive dry spells. These are arid areas with less than 75 days of the growing season (period of sufficient soil humidity). For crop production, moisture conservation activities are required.

			Dryland Farming

			The agriculture of the drylands is reliant on weather vagaries, particularly precipitation. Dryland agriculture covers in its most broad aspects all phases of semi-arid land use. Rainfed agriculture and dryland farming, both also exclude irrigation, but they can vary considerably beyond that.

			Dryland agriculture is a distinct case for rainfed agriculture in arid as well as semi-arid regions, in which about 20-35% of potential evapotranspiration occurs annually. Moderate to severe stresses on moisture occurs during the whole of the year, which greatly limits yield potential and in which farming puts emphasis on water preservation throughout the year.

			Rainfed systems can also contain systems that emphasize excess water disposal, maximal crop yields and high fertilizer inputs, although they embrace dryland systems. There are three parts of a workable system of dryland farming:

			•	Retaining soil precipitation;

			•	Decreasing soil-surface evaporation to increase the percentage of evapotranspiration in transpiration dramatically; and

			•	Reducing drought-tolerant crops that are suitable for rainfall patterns.

			While these elements have been known for decades, new technologies that boost crop production in water-short regions proceed to be developed. It relates to an enhanced cultivation system that retains maximum water by the management of soil and water. Plant cultivation in precipitation areas is between 750 and 1150 mm a year. Although crop failure is long dry, it is comparatively less common.

			The tracts are semi-arid with an increasing period of 75 to 120 days. For crop production, moisture preservation procedures are required. Adequate drainage for vertisol or black soils is, however, necessary.

			Rainfed Farming

			Dry farming communities are areas receiving annual rainfall varying from 375mm to 1125 mm and very minimal irrigation facilities. Areas with average precipitation under 375 mm are regarded to be arid or desert areas that need special treatment. One hundred twenty-eight districts throughout the country belong to the above-defined dry farming category. Of all these 25 districts in Maharashtra and Karnataka, Rajasthan, Sourashtra and Rain Shado regions, the dry farm areas have a very high intensity (i.e., the range of precipitation is between 375 and 750 mm, and the irrigated area is 10% of the cropland). Cultivations, meanwhile, the crop period are not exposed to soil humidity stress. Excess water is frequently disposed of. These are moist regions with more than 120 days of growth.

			1.1.3 	Rainfed Agriculture issues and Prospects 

			The majority of crops are still grown in rainfed and semi-arid regions. Most farmers are small-scale farmers with scarce resources. The poor base of resources allows low incoming livelihood farming with relatively low and volatile crop yields.

			

			The cumulative effect of many limitations on crop production is responsible for the low yields of agriculture in dryland regions. The limitations can be widely divided.

			Low rainfall and highly variable rainfall distributions

			In general, leading to uncertain crop returns. In addition to its volatility, the availability of rain in the crop season is uneven and has high rainfall when it is unnecessary, and it is missing even when it is needed.

			Cultivation of low water required crops

			Many plants can be cultivated with less water-however; many plants are killed due to the heat, the excess of sunlight and drought. Except for crops such as paddy, banana, sugarcane, green leafy vegetables, and some other vegetables, many crops do not require so much water amount. The water that we pump into the farm—60% of that is waste —is dried in the wind, dried up in the sunlight, dried by heat.

			If enough green cushioning (cropping) or powder covers are available, and also drip irrigation, as well as green fences and mulching –a total water requirement of nearly 40 percent –50% water saving –is significantly reduced. The use of hybrid seeds also growths the need for water because it needs fertilizers, and water is bio-available to plants in these fertilizers.

			Thus this cycle-the purchase of hybrid seeds, the purchase of fertilizers and then the pumping of more water-has made agriculture very costly. When we only use natural, local and/or locally produced fertilizers with mulching, native/non-hybrid seeds, the cost of mulching is very low. Even if the rate of yield in comparison to chemical farming is slightly lower, costs are still very low, and so farmers will not be subject to the debt and suicides etc.

			Short duration crops grown

			Cultivation cover crops are crops that are not able to maintain and increase the economic viability of a production environment by improving soil productivity, water quality and eliminating weeds, soil erosion and pests. A short-term plant is cultivated or managed for a short time, usually 45 to 60 days. Examples include snuff, cowpea, oats, oleaginous radish, sorghum-sudangrass and yellow mucous mustard.

			

			Planting cover crops has many advantages:

			Covered crops offer multiple advantages such as soil and water conservation, the input of organic matter, fixation of nitrogen, removal of weed and bio-fumigation. Cover crops offer specific benefits based on physiology, shape, size and habit of growth. Contingent on their growth, as well as morphology, and composition, some cover crops have benefits in comparison to others. Each cover crop may not have every advantage.

			The same is true for embarrassments. For example, the cultivation of cowpea, which is a cover crop of the legume family, can fix the nitrogen in the air and may, as compared to a cover crop such as buckwheat, not produce high weed suppression. Buckwheat, on the other aspect, may, but not fix nitrogen because it is not a legume, deliver high grades of weed removal.

			When evaluating cover crops, weed removal is a common subject. Weed elimination occurs in an assortment of ways: sunlight interception, soil nutrient competition and Allelopathy. Not all plants have such features, and some covered plants more express these features. Several short-term plants may be planted, but growers have to use plants that are suitable for their area and their growing conditions.

			Buckwheat – a fresh seasonal crop with low nutrient availability that works well in warm conditions. It has a great ability to suppress weeds. The common seeding rate is 50 to 60 lb/acre for this cultivation. Biomass varies between 2,000 and 5,000 lb/acre. Before going to seed, Buckwheat must be terminated about 45-50 days after the seed of Cowpea, a warm, widespread legume season. In hot environments, it does very well. It survives very well during dry periods. The seeds are between 30 and 90 lb/acre for this cover crop. The growth in biomass is between 3 500 and 5 000 lb/acre.

			Oats - a cool, fast-growing seasonal cereal. If done at the right time, it can easily be stopped only with chemicals or mowing. Compared to most other small grains, the seed is usually the cheapest. The rates of seeding range between 32 and 128 lb/acre. The production range from 3,000 to 8,000 lb/acre is covered with crop biomass.

			Oilseed Radish – a cool brassica season that grows in the cool environments of the season. Although roots are not the most optimal for the elimination of weeds, the vegetation of the cover plant has once been established to cover the soil. Up to 9.8 tons per acre can be used for biomass. The seed rate is between 4 and 15 lb/acre.

			Pearl Millet – a yearly warm-season close to sorghum-sudangrass. In soils with low fertility and water, this millet can do well. It can reach up to 12 feet high and up to 6,600 lb/acre of biomass. The seed rate is between 25 and 30 lb/acre.

			Sorghum-Sudangrass – a yearly warm seasoning heat grass. It grows in infertile soils, but in soils with more nutrients, especially nitrogen, it does much better. It is slow to establish but thrives in the heat after the plants are set up. The seed rate varies between 40 and 50 lb/acre. Biomass outputs can be between just below 3,500 and 12,000 lb/acre.

			Soybean –new cultivation not in the Midwest, but not commonly used as a cover. Seeds should be used as a covering crop boiling at a close distance or broadcasting than seeds using row crop spacing patterns. This allows emerging plants to intercept sunlight more evenly. Later growers are preferred because they generate more biomass and fix even more nitrogen. The seed rate is between 60 and 100 lb/acre for covering crop soya.

			Yellow Mustard – cool-season brassica, which relies heavily on cool weather but is more tolerant than oilseed radish. Be cautious not to allow the plants to ripen and regenerate in warmer temperatures. It provides up to 8,500 lb/acre of biomass. The seed rate varies between 4 and 10 lb/acre.

			Providing irrigation saving life

			It is also called life-saving irrigation. It is used in rainfed plants. It is watered for a long time span of dry rain when crops show wilting symptoms, and it is very intended to prevent wilting of the crop. You now have to carefully choose the type of irrigation in order to use the maximum amount of water.

			For this, you will look for irrigation types whose application efficiency is the greatest possible way of making maximum use of whatever amount of water is applied to crops. Two kinds of irrigation with high efficiency are sprinklers and drips. Both have some terrain, climate, etc. limitations. Before selecting any irrigation system, these factors should be considered into account.

			Long Gap in Rainfall

			Meteorological dryness occurs in the case of long gaps and measured by the level of dryness at the time duration of the dry period in normal precipitation. Agricultural droughts may occur when the soil moisture is not sufficient to meet the crop’s needs.

			a)	Increase in the seed rate to gain more population

			b)	A sprinkling of urea solution

			c)	Providing life-saving irrigation at critical stages of growth

			d)	Weeding or intercultural operations

			Early-onset of Monsoon

			A monsoon most often leads to the thought of hurricane or typhoon-like torrential rains. There is a change; however, it is not a storm but rather a wind that shifts across a region from season to season. During the summer, the shift may produce strong rains, but it may cause dry spell on other occasions.

			One of the country’s leading forecasters predicts an early start to the main summer monsoon rains in India, the second-largest nation by population in the world. The average monsoon onset date is June 1, normally or for a long time. The prediction in terms supports the observation that, over the previous several weeks, the Indian and Pacific Ocean surface temperature was warmer in the South and warmer in the North than normal.

			This means that the Inter-Tropical Convergent Zone (ITCZ) crosses the Equator and moves earlier than usual in the Indian Ocean and the adjoining West Pacific Ocean into the Northern Hemisphere. In addition to the monsoon circulation, the ITCZ, the zone with upward air, high winds and high rainfall along the Equator, creates a monsoon trough to transport the seasonal rainfall to India.

			Late-Onset of Monsoon

			Therefore, delayed monsoon is significant only in the short term.

			There has been a long wait for the rains. This is certainly an adjustment to the mood of two successive years of poor plastic precipitation and a country faced in many regions with extreme heat, drought and a drinking water crisis. Delayed monsoon infusion in Central India may delay sowing of pulses, and oilseeds, rice and even ground cereals. However, how far it will have an impact is still to be understood, as much depends on the distribution of the monsoon over planting areas. As to these rains, the focus is the West Ghats, the far north-east of the country and east Bangladesh. The rainfall in north-west India can be up to 85 percent of the normal quota, with El Nino expected to peak at the end of July.

			Because of the late appearance of Monsoon, crop seeding has been delayed, and yields are poor.

			a)	Alternate crop & varieties: Castor (Aruna), greengram, cowpea, sunflower

			b)	Dry sowing

			c)	Pre sowing

			d)	Seed soaking or treatment

			e)	Transplanting of 1-month-old Bajra sprouts.

			f)	Complete weed control

			g)	Grow legumes/oilseed crops in place of cereals

			h)	The most suitable crop for this condition is Sunflower.

			Early Cessation of Rains

			Sometimes the rainfall may stop at an early period of the seasons during flowering and ripening phases exposing the plant to drought, which significantly reduced crop yields. For example, in forestry and Guinea Savanna areas, normal rainfall is the highest incidence. However, in the region of Savanna in Sudan, normal rainfall occurrences are equal to the late rainfall.

			The occurrence of normal rain cessation in all zones was found to be higher than the early or late cessation. Also, the incidence of each rain cessation category is greater than the occurrence of the beginning. The effects on the latter observation of inter-tropical discontinuity (ITD) were noted.

			

			Further analysis of rainfall start and end characteristics revealed that shortcomings in the length of precipitation are specific in all of the zones for normal farming activity. These shortcomings in the forest area, however, lower as compared to the Savanna regions, showing that the length of pluvial precipitation is decreasing to the north from the forest to the region of Sudan-Savanna for normal agricultural activities. The effects of the observations on farms were highlighted.

			a)	Select short duration varieties

			b)	Using mulching/mulches

			c)	Lifesaving irrigation applied

			d)	A decrease in the population of the plants

			Prolonged Dry Spells

			Agriculture in dry soil areas has largely been determined by the climatic and edaphic features of mulching/mulching. Developing an improving cultivation technology for the growth and stabilization of crop production in these areas demands a full and quantitative understanding of and influence on crop growth and productivity on the timing and spatial variation of natural resources. Dry spells generally occur throughout the rainy season, due to inadequate rainfall.

			During the beginning of the season, the evaporative demand in the environment varies from 40 mm/week and during the active rainy season to 30 mm/week. A week of precipitation of approx. 20 mm can meet the evaporative demand from 0.5 to 0.75 times. The demand for crop water will amount to around half of evaporative demand during the early stages of crop growth and subsequently rise to total evaporative demand at the reproductive stage of growth. A week was therefore considered a dry week with a rainfall of less than 20 mm.

			During a dry week, however, the crop can satisfy its water demand through the available moisture in the soil. In the absence of adequately kept soil moisture, plants are likely to undergo hydrating stress if rainfall is less than 20 mm/week for two or more consecutive weeks. A key feature of the Indian Monsoon is long breaks in the rainy season.

			Due to the prolongation of this dry spell, the growth and yields of the crops are reduced, and the unduly prolonged crops fail. (a) If dry influence in 10 days of sowing, resowing (b) Where the moisture stress is minor at 30-35 days after the sowing and thinning of alternative rows of the sorghum and Pearl millet (c) If moisture stress is severe at 30-35 days after sowing; when moisture stress at the time of 30-35 days after sowing; curing of sorghum and Pearlmillet; rationing (d) When moisture stress at flowering stages: sorghum, Pearl millet and rationing (e) Short-term breaking of monsoon (f) Wider spacing for moisture conservation (g) Spray of 2 % urea after the period of drought is useful for unspecified crops like castor, pigeonpea as well as groundnut (h) soil mixing to worse the loss of evaporation (i) In situ water harvesting (j), life-saving irrigation (k) weed control in order to preserve water, nutrients and so on.

			Low moisture Retention Capacity

			It provides continuous water supply for plants between replenishment periods (infiltration) to ensure their continuous growth and reproduction. Plants grown on red soils and ground textured soils suffer from the absence of humidity when they occur because of the low humidity capacity of the long dry spells. Rainwater loss is caused by undulated and sloppy soils and run-offs.

			[image: Related image]

			Figure 2: Testing of Low moisture retention capacity

			

			Low Fertility of Soils

			Fertile soil is an objective of every farmer, gardener and orchestrate, but it requires an understanding of your soil ecosystem, including the minerals, microbial and other inputs, to achieve fertile soils and maintain fertile soils. Soil fertility should be increased, but due to lack of satisfactory soil moisture, there is little scope for extensive use of chemical fertilizers.

			Some people in agriculture insist that you do not need to buy phosphate, potassium and perhaps any other fertilizer, regardless of the conditions of your farm if you use the program you are recommending. The salesperson may provide the names of actual farmers using such programs successfully. Some of these farmers are not able to maintain their yields for several years without the usage of the fertilizers.

			Be aware that it is also possible to achieve good results, deprived of adding more fertilizer under the right conditions. However, there are not proper conditions in most farms, and ultimately those participating in this type of program would have difficulty. When a fertilizer removal program is started on the highly fertile soils, it can look great for several years.

			On very low soil fertility levels, if the same program were tried, that farmer would probably be less than three victims in a couple of years. On a highly fertile farm, crops can occasionally be grown without fertilizer. However, without sufficient soil fertility, it is not conceivable to grow these plants. The farmer may be capable of producing good crops in a given year without the use of supplementary fertilizer but without a sufficient degree of soil fertility.

			It is also necessary to maintain fertility above a definite level or to keep crops that are produced there to do their best. Only by using a soil test that offers a comprehensive analysis of fertility can you determine accurately whether this limit is still present each year. These tests should then enable the correct identification by examining each soil test of soils that produce well versus soils with poor yields.

			The methodology of a fertility analysis that works best in all kinds of situations is made possible by using such a comprehensive soil analysis. Farmers using the testing program have tried several products by using very exhaustive soil sampling and the analysis techniques in contrast with normal fertility levels methods. In any case, the levels of fertility would probably eventually decline until yields are affected as crops were removed.

			The period of time it took for fertility to have significant effects depended on the levels of nutrients in the soil at the commencement of the program. For most of the soils, the decline of overall fertility took three years or less, and the first year for those with low fertility. However, for several of the best soils, the levels were high for five years or for a longer time without a general fertility decrease.

			There are no indications of the fact that special products like biological stimulants or broad-based nutrient materials that help resolve different needs or problems for a particular soil. Fertile Soil is continuously changing. We are debating the use of various Hands-On Agronomy materials, but readers should recognize that variations in soil fertility may be falsely (intentionally or unintentionally) used in cases where a farmer decides to test a program which privileges to remove the need for the fertilizers or land changes.

			As low levels of calcium are elevated through the application of calcareous materials, for example, low levels of phosphate tend to upsurge the soil. Even if high levels of magnesium and pH in soil decrease simultaneously, levels of potassium tend to increase. This can only be expected to happen by providing the soil properly with the nutrients necessary to reduce the need for these materials and not dependent on any particular product.

			Another example is calcium levels, which are conveyed as pounds of calcium/acre, which can be seen “increasing” only by taking the soil sample from the lighter areas of the field (showing a lower capacity for exchange and less calcium available) before using a program and from the heavier areas after use of the program. Again, these situations were used for claiming that a product or program reduces the need for calcareous steel, regardless of whether the person was misleading.

			If the capacity of the cation exchange on a field soil test reads significantly above preceding tests, sampling is most likely because of higher clay content in field areas. Soils that have a high standard of clay usually have more quantity of calcium because the clay is capable of attracting and holding more of it. Whatever the fertility program you use, you can never “get anything for nothing.”

			

			It is necessary to return what is taken from the soil or, eventually, to pay the cost. It is only possible to get fertility from the soil in the same way as it continues. Farmers with access to or who have used much manure or the compost in farming in the past are closest to growing a crop without supplementary fertilizer. Even in such instances, however, most farmers are still inadequately able to provide all the nutrients they need for their crops.

			For instance, due to the very low levels of manure and the proclivity to leach from the soil, sulfur and boron rarely increase by manure application. Certain farmers who have been using manure and/or compost for several years annually show no increase in the copper, manganese and/or zinc. Soils can respond to the same type of fertilization differently.

			If a farm needs added fertilizer or not, the real key is dependent on the actual standard of the fertility in the soil and on what elements in the soil are to be released via biology and soil chemistry.

			Maintenance of fertile soil

			On the soils which have moderate or greater fertility levels, it is always necessary to ‘feed’ the soil, and it allows to ‘feed’ the crops. The feeding is done by supplying the nutrients needed in the right amounts for the soil on which crops of any sort are to be cultivated. Feed the soil and allow the plants to feed the soil. This basic principle has been overlooked by programs that recommend some quantity of any nutrient in the soil per acre, regardless of the soil conditions.

			The specific needs of the soil ought to be based on establishing the required levels of nutrients in individual soils. This is achieved through broadcasting applications, in particular, about all types of fertilizer “long-term influence.” Some fertilizers are known as “soil builders,” which have a long-term impact on soil fertility (with proper conditions, the level of nutrient available today is established within the soil). Other fertilizers are “plant feeders” only (no build-up of soil).

			Such fertilizer programs try to second the basic needs for soil and provide the production with a “shortcut.” They try to circumvent the biology of the agricultural land and put only what the plant itself takes up. This involves side-dressing and in-row fertilizing and trying to establish different ratios between one nutrient and another, solely based on measuring the general level of one or more essentials in the soil.

			In some cases, such practices may have to be used in short-term situations, but they will generally not be as satisfactory in a program to build soil fertility levels and should be eluded to what extent it is possible. Some fertilizer dealers insist that it is too expensive to build quality soils, but for those who have done so will see that they do not.

			It is undoubtedly the most economical way to preserve high fertility as well as crop yields in the long term. Please be aware that the soil has biological activity alive. This soil stage is a crucial component of soil growth and production building and maintaining fertility. If year by year, you try to feed the plant and disregard the remainder of the biolife of the soil, it is a mistake that robs the nutrients of all these organisms and restricts them from what they can achieve specifically in the soil. The ground is the bowel of the plant.

			Feed the soil so that it remains vibrant and works as necessary. Feed the soil, and the soil is undoubtedly the best method to feed the plants. It is generally assumed that fertilizers, calcium, fumes and any other materials, when provided in the amounts needed, may add to a soil’s fertility level. But most farmers seem hard to understand that if one of these nutrients is too much applied, the soil biota level can be damaged.

			The fact that excessive use of all major or the secondary nutrients (N, P, K & S) can impact the utilization of the micronutrients or the trace minerals to the crop can be especially important. The “glut” caused by a remarkably large quantity of certain nutrients in the area in which the plant roots are to feed these trace components, especially when the soil levels are borderlines, can be binding.

			For instance, the quantity of too much nitrogen binds to copper, and too much quantity of calcium binds to iron, copper, zinc and/or boron to one another. In the use of manures, the same can happen. The P & K levels in good manure-producing soil can be raised sufficiently to increase their available nutrients in higher amounts than the crop produces. It may be the same thing that compost does.

			

			Apply manure or compost

			Do not overdo the good practices when it comes to the application of manure or compost. Too many harm crop yields, just as insufficient production in one field can hurt. As a rule, uses of the manure or compost should not be indiscriminately applied in fields that already have a high phosphate and/or potassium test. The application of either one should only be considered when a soil test confirms that the soil is now prepared to take more manure or compost.

			For instance, if manure or compost continues to be used by a farmer, unnecessary availability of phosphate increases and copper or zinc levels in comparisons are hardly adequate, the phosphate could interfere with these two minor fundamentals. The excessive use of this can cause the crop to grow and the problems it creates to lack the necessary micronutrients.

			Copper, for example, provides resilience and is required for strong stalks and wood in conjunction with potassium and manganese. Zinc is required by the plant to absorb moisture. Excessive concentrations of phosphate in the soil inhibit zinc uptake and can influence copper quantity in crops like citrus.

			This may directly affect the plants ‘productivity and the nutritional content when eaten by animals or by humans. Boron and manganese intake may be restricted as potassium quantity continues to rise due to excessive manure or compost. When too much of quantity is used (especially in lighter soils), the availability of more quantity of the potassium in the soil can probably cause a magnesium deficiency.

			Moreover, in certain soils, the amount of the manure or compost available can increase unduly. This is good, but it can start to cause issues associated with zinc toxicity and especially the phosphate attachment if zinc is already very high in the soil. Note that if manure or compost are used and must be clogged, again and again, the percentage of nitrogen provided to those crops with the high nitrogen supplies by manure must be composed of other sources. So much manure or compost can cause problems, just like anything that is overused.

			For those who have access to all kinds of manure or compost with just a small surface or garden, too much manure must be used. In addition to increasing P and K levels and hindering micronutrient uptake in the soil, excessive use of manure can make a contribution to health issues for those who are extremely dependent on such areas for nourishment.

			In certain cases, bitter-tasting cucumbers quash, and even turnips are signs that the issue is very sophisticated in gardens. Only if you know how much more manure is sufficient in every soil is a precise soil test, and a fertilizer analysis is carried out on the manure you use if the soil tests are fairly high. This should be a saturation-proofing analysis.

			1.2 	Techniques for Water and Soil Conservation

			The soil and water are undoubtedly the most critical to plant life development and maintenance. Soil is crucial for plants and provides the most necessary nutrients. Water is also crucial because it forms a greater part of the living thing and acts as a carrier of nutrients.

			Although soil and water sources are abundantly available, they do not spread equally across every part of the world in quality and quantity and are not inexhaustible. Their abuse would lead to a huge loss of poverty. One inch of the ground takes hundreds of years to form, but erosion does not take long to lose it. Similarly, if the plant is not properly preserved, rainwater can survive a good crop and cause shortages and famine, and also waste the land, a valuable asset for the country. Silver and water losses are lowest in natural plant life. However, land should be cultivated and grown with food crops.

			If proper soil and water protection techniques are applied, this can be done without great harm to the soil.

			1.2.1 	Strip Cultivation

			The harvesting of strips is another kind of agronomic practice for the planting/cultivation of ordinary crops in the form of relatively small strips all across the slope. These strips are organized in such a way that they should always be segregated by close-growing and erosion-resistant cultivation strips.

			Strip cultivation used as an erosion control tactic in certain soils and topography is the most effective tool. This method makes erosion control more efficient and is followed by crop rotations in a region where the terraces are not feasible because the slope length is divided into various small sections. The strip plants control the surface runoff and force it into the soil, making it easier for rainwater to be conserved.
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			Figure 3: Strip cultivation

			Strip cutting is more strenuous than contouring but has no high effect on the soil erosion (i.e., about twice as efficient as contouring) than terracing and binding. Generally, it is decided to use a strip cultivation technique for soil conservation in areas where the slope length is not long. It is a farming method that involves cultivating an area divided into long and narrow strips alternating in a crop rotation system.

			It is used if the pitch is excessively steep or if an alternative method to inhibit the soil erosion is not available. It includes increasing erosion in alternate strips, which enables crops to be grown and erosion resistant. The erosion allowing crops are cotton, jawar, bajara etc. that permits the rushing water to flow in a freeway into the rivers.

			The erosion-resistant crops are mostly vegetables like groundnut, much hulgn, sowing bear, which spread and cover the soil and which prevents rivers from carrying plenty of soil with it, and which is captured in alternative sources by the soil that comes from the erosion-producing plants. The maximum root and canopy development coincide with the time of high rainfall intensity when selecting an appropriate legume crop.

			Strip cropping is the most effective method in some soils and topography, used as a technique for erosion control. The erosion control method is made more effective by crop rotation in the areas where the terraces are not practically feasibly available because the slope length is separated into different small segments. The plants control the surface of the river and force it to penetrate the soil, thereby enabling rainwater to be conserved.

			Strip cultivation is more intensive than contouring (that is to say approximately twice more effective than contouring) but has no greater effects on soil erosion than terracing and bundling. Generally, in areas where the slope is not long, the use of strip cultivation practices is decided for soil preservation. These crops have their major advantages as described below:

			•	Reduction in the erosion of the soil due to the high level of good soil cover

			•	Assist in keeping or improving the status of the soil organic content, contributing to soil fertility and allowing the development of more stable soil aggregates.

			•	Increase in the amount of soil nitrogen from legumes’ nitrogen fixation.

			By observing the flow path, the reduction of the flow speed between row strips can be achieved. Row creation observations also dissipate the kinetic flow energy to control the flow of surface water. Field studies have also shown that the strip cutting on the contour, when combined with the terracing system, plays a key role in preserving soil and water. The size of the strips is also dependent on the area’s topography.

			Field Strip Cropping

			The cultivation of a specialized strip where the crops are planted along slopes in parallel but do not follow the contour lines; the alternative to crop lines is the bands of the grass or other closely-growing species. The shape of the outline is amended, where crop bands are placed parallel throughout the earth’s path, but the contours cannot always be exactly altered.

			This type of cut is often only used when the topography is both too uneven and undulate because it does not make the exact arrangement of the contour strip cutting practicable. Depressed areas should also be avoided by cultivating field strips, which can be left to establish the ways of grassed water.

			Buffer Strip Cropping

			Grass strips or the legume crops are placed between the contour strip crops on a regular rotation buffer strip. Breadth can or cannot be even of such strips. Typically, the buffer strips are 2 to 4 meters wide and 10 to 20 meters wide.

			Wind Strip Cropping

			The planting of large crops like jowar, bajra or maize, as well as the crop that is low in growth, is arranged in alternate straight and long but comparatively narrow, parallel strips placed right through the direction of the grounds. In the wind strip cuts system, bands of uniform width are placed at right angles to avoid winds regardless of the outline. The main aim of this system is to regulate the father of wind erosion as opposed to water erosion. This cultivation is recommended in cases where the wind is more efficient for level or near level topography.

			Design of Contour Strip Cropping

			Contour Strip cropping is the growth of soil-exposing and erosion-permitting crops in the strips of appropriate widths across contour slopes, rotating with soil-protecting and erosion-resistant crops. With the design of a contour strip field, the field strip cutting shall determine the size of the strips at smaller points, which is presumed to be the minimum width of 25 m. The next step is to uphold a point for tracing the contour line that will make the first strip’s lower boundary. This point is situated in the steepest area of the stop at 25 m from the top of the field. Now a contour line passes this point to the boundary of the field. It is continual until the whole field has been established.

			Strip Width

			The width and the length of the allowable land slope are adjusted by terrace interval, but in non-traced areas, narrow width is used as is the standard terrace interval. The rotation of crops and the size of farming equipment used in the strip fields is adapted according to the type of land slope allowable. The strips of cultivated and dense crops are generally steeper the slopes narrower.

			Crop Rotation

			Crop rotations with the strip cropping system can be more operative for the controlling of soil erosion. On one piece of land, it can be used to grow tilled crops; little crops of grains of hay or grass either under a strip cultivation system or under a separate field system. The raw crops of small grains and the annual vegetable crops can also be grown in stripes in areas where perennial grasses and legumes are unable to grow.

			It is generally accepted that there should be no single plantation or harvest date for two cultivated strips. The sequence of cultivation should be such that a dense fibrous root system could be formed that the soil is held in place, and erosion is retarded until the roots are tilted.

			All these crop rotation activities also increase the organic matter in the soil, and thus the physical state of the soil ultimately enhances soil water absorption and the soil’s capacity to withstand erosion. The best method to combine different plants in the row form and produce them in successive rotations is using crop rotation practices to control soil erosion.

			[image: Image result for Crop rotation]

			Figure 4: Crop rotation

			

			The frequency of row cultivation is dependent on the seriousness of the erosion occurring in the region. For example, in areas with very low erosion levels, the row plants can be grown-up every alternating year, but only once in five or even seven years can be grown in highly erodible areas or where soil erosion is higher. The most suitable crops are legumes and herbs for erosion control by cultivating plants in the notation system.

			The main advantages of these crops are stated as follows: Reduction of soil erosion as a result of the good soil covering. Assist in maintaining or improving the condition of organic soil content, thus contributing to soil fertility, and enabling more stable aggregates to develop in soil. Increase in soil nitrogen caused by legume-associated nitrogen fixation.

			The various crops and management procedures used for their cultivation affect the structure of the soil. Plenty of organic residues, from the roots and tops of plants, affects the soil structure by the pursuits of the root system. The organic contents help arrange the soil elements into granules or extracts and to stabilize them.

			In rum, more pores are produced in the mass of the soil, which causes quick water consumption. Besides above soil aggregates, soil weaving and drying of soil release and thawing of microorganisms and small animal activities like earthworm are also created by tillage operations. Interlinked plants, including herbal and grain plants, usually have no effective root systems to improve the structure of the soil.

			However, most grain crops return a significant amount to the soil, provided that the grain-movable residences are covered with plowing in the soil. Very little organic substance on the soil is found in the vegetables. The dense grass root system creates a structure of the soil and helps to connect soil aggregates.

			1.2.2 	Mulching

			The plant residues or the other substance on the surface of the ground shall be applied naturally or artificially on a floor for purposes of moisture sustainability, temperature control, surface drainage prevention, or crushing formation, a decrease of runoff and erosion, and soil improvement and weed control. Artificial mulches of various types such as Jowar or bajara stubbles, paddy or husky, etc. increase water absorption and minimize evaporation.

			They also manage run-off and loss of soil. Mulch is a substantial positioned on the surface area of the soil for the maintenance of humidity, reducing weed growth and mitigating soil erosion. Mulching can assist in improving crop yield and optimizing water consumption (Mulching installation).

			But mulch can be costly and labor-intensive for obtaining, transporting and distributing. Mulching material can be organic or inorganic (plastic sheeting, volcanic rock). Mulch materials are organic or inorganic. The type of mulch that should be used will depend on the ecological condition of the site.

			Particularly plastic mulch could be costlier, not continually available, and hard to remove due to environmental difficulties properly. If the mulch is not properly installed, plants and soil can be affected adversely. For arable soils, water loss by surface evaporation is the most efficient conservation methods which provide some surface cover for the soil.

			Mulches or lamination practices that leave the plant residues on the soil surface can best provide a cover. Mulch is all material positioned on the ground to reduce evaporation, keep humidity, reduce soil erosion, reduce the growth of weeds and supply plant nutrients during material degradation. Mulch is used to reduce weeding. Mulches act as obstacles to moisture movement from the ground.
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