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· Potassium (K): It enhances the ability of the plants to resist diseases, insect attacks and other adverse conditions. It should be applied regularly as it gets readily leached. 

· Secondary: These include calcium, magnesium and sulphur and are needed by plants in rather large quantities (but not deficient in soils as the major fertiliser elements). 

· Microelements: These (for example, iron, copper, manganese, zinc, borax, molybdenum, and manganese) are normally applied only when deficiency symptoms are seen.

Nutrient cycles of nitrogen, phosphorous and potassium (NPK)

The natural cycle consists of recycling of decaying matter into land-based life forms (on land) and nutrient supply (from upwelling in the marine environment) (Jaiswal and Wadhwani, 1980, Candela, et al., 1995). An understanding of the various cycles and their interactions is essential for the intelligent use of soil as a medium for plant growth and for rational use of natural and inorganic fertilisers. Since the biochemical cycles constitute the lifeline of planet earth, information about their functioning in terrestrial soils has direct application to other ecosystems. A common feature of the biochemical cycles is that they are strongly mediated by microorganisms. As plant residues decay in soil, nitrogen, phosphorus, sulphur and the micronutrient cations appear in plant-available forms; portions are assimilated into microbial tissue. With time, nitrogen, phosphorus, and sulphur are stabilised by conversion into recalcitrant organic forms and by interactions with inorganic substances. Nutrient losses occur through erosion, leaching and for nitrogen and sulphur, through volatilisation (Stevenson, 1986).  Here, we will discuss three major nutrient cycles of NPK.

· Nitrogen cycle: It is essential to all forms of life as a basic building block of plant and animal proteins. The largest source of nitrogen is atmosphere, though soil and ocean are also the storehouses of nitrogen. As atmospheric nitrogen cannot be fixed directly by plants, some microorganisms (by cyanobacteria in the soil and water and rhizobium bacteria in small nodules on roots of leguminous plants) in the soil fix nitrogen in the form of ammonia (N2 + 3 H2  ( 2 NH3). This is further converted through nitrification into nitrite ions NO2‑ and nitrate ions NO3-. Plants utilise these nitrate ions for their growth and synthesise proteins. Animals receive the required nitrogen they need for metabolism, growth, and reproduction by the consumption of living or dead organic matter. Decomposers recycle nitrogen to the atmosphere. Denitrification is the process of changing NH3 and NH4+ (ammonium ions) to NO3- and NO2- then into N2 and N2O to return to the atmosphere.

· Phosphorus cycle: It is different from water, carbon, and nitrogen cycles because phosphorus is found in sedimentary rock, not in the atmosphere. Soil is the primary source of many nutrients including phosphorus.  In soil, phosphate is absorbed on clay surfaces and organic matter particles and becomes incorporated (immobilised). Plants dissolve ionised forms of phosphate (PO43-) and take up phosphorus from soil using their roots. As animals eat the plants, the phosphorus is passed on to them. Decomposing plant or animal tissue and animal droppings will return organic forms of phosphorus to water and soil.

· Potassium cycle: Potassium is also formed from weathered rocks and ocean deposits and is slowly deposited into soil. Plants for their growth take up potassium ions, which are formed from minerals in the soil. As animals take plants and other animals (for their diet), potassium is passed on to them and with their death, potassium will be available for recycling.     

1.3.1 
Fertilisers

Substances, which provide nutrients to maintain and improve soil fertility, are called fertilisers and are, applied either in dry or liquid forms by hand or machine. Fertilisers are broadly classified as inorganic and organic fertilisers. 

Inorganic fertilisers

These are of a concentrated nature and are applied mainly to increase the supply of one or more of the essential nutrients – nitrogen, phosphorous and potash. Fertilisers contain these elements in the form of soluble or readily available chemical compounds. These are predominantly commercial or industrial fertilisers, but also include limited quantities of mineral deposits and industrial by-products. Potash, nitrogen and phosphate fertilisers are the most important macronutrients used in agriculture and most of them are highly soluble. To regulate the nutrient supply for plants and retention of the nitrogen fertilisers in the root zone, slow-acting fertilisers are essential.  By  controlling water solubility or rate of decomposition, the rates of nitrogen release can be controlled to an appreciable extent. Rock phosphate can also be used directly as fertiliser although its low solubility requires high application rates to provide available phosphorus. Trace elements (i.e. an element that occurs  in very small quantities in the  plant but is nonetheless important for many biological processes), micronutrients and heavy metals are terms describing elements that are normally present at relatively low concentration in soils and plants. Micronutrients are also  applied as liquid fertilisers and the total quantity used is small compared to the macronutrients (Candela, et al., 1995). Note that we will discuss in detail the impact of fertilisers on soil and groundwater in Unit 5.

Before proceeding further, we introduce you to the current scenario of fertiliser consumption in India, the fourth largest fertiliser consumer in the world. The consumption increased from 0.29 MT in 1960/61 to 14.31 MT in 1996/97. Chemical fertiliser consumption was 80 kg/ha in 1994/95 and is estimated to have increased to 185.51 kg/ha in 2000/01. Consumption of fertilisers in gross cropped area in 1996/97 was 76.75 kg/ha. Consumption increased threefold from 5.5 MT in 1980/81 to 14.3 MT in 1996/97 (TEDDY, 2000/01). 

Organic fertilisers

Organic sources commonly include animal manure, crop residues and a wide variety of organic wastes. They contain essential nutrients like nitrogen, phosphorus and potassium, stimulators and considerable quantity of microbes that support biological activity, and are essential for mineralising nutrients. Organic manures are added mainly to improve the physical conditions of the soil, replenish and keep up its humus status, maintain the optimum conditions for the activities of soil micro-organisms and make good a small part of the plant nutrients removed by crops or otherwise lost through leaching and soil erosion. Organic fertilisers are safer to use than inorganic ones, as they do not harm the natural soil organisms. From Table 1.4, you see that this manure contains on the average 0.7% N, 6.5% P, 1.2% K, and in traditional agricultural systems, about 20-30 kg of N, 15-20 kg of P and 30-40 kg of K. 

Table 1.4

Moisture and Nutrient Content of 

Manure from Farm Animals

	Animal
	Faeces/urine ratio
	H2O (%)
	N
	P2O5
	P
	K2O
	K

	Dairy cattle
	80:20
	85
	5.0
	1.4
	0.6
	3.8
	3.1

	Feeder cattle
	80:20
	85
	6.0
	2.4
	1.0
	3.6
	3.0

	Poultry
	100:0
	62
	15.0
	7.2
	3.1
	3.5
	2.9

	Swine
	60:40
	85
	6.5
	3.6
	1.6
	5.5
	4.5

	Sheep
	67:33
	66
	11.5
	3.5
	1.6
	10.4
	8.6

	Horse
	80:20
	66
	7.5
	2.3
	1.0
	6.6
	5.5


Characteristics of various organic manures are listed in Table 1.5 and it is seen that solid manure (25% dry matter), liquid matter (13% dry matter), slurry (9% dry matter), dung (2% dry matter), straw (80-90% dry matter) and compost (40-50% dry matter) are the major constituents.

Table 1.5

Characteristics of Organic Fertiliser 

	Fertiliser
	Dry

Matter

(%)
	Total N

(%)
	P2O5
(%)
	K2O

(%)
	Other



	Compost
	40 - 50
	0.5
	0.4
	0.3
	20% organic matter
	Mixture of organic wastes from agriculture with ash, fly ash, limestone, etc.

	Dung 
	2
	0.25
	0.005
	4.5
	Uric, benzoic, hippuric acid, auxins & heteroauxins
	Decomposed urine of domestic animals diluted with water

	Liquid manure
	13.2
	0.46
	0.09
	0.52
	12% organic matter
	Solid faeces, urine and sometimes small amount of litter

	Solid manure
	25
	0.4
	0.2
	0.5
	22.5% organic matter
	Solid and semi-solid faeces of domestic animals & litter

	Slurry
	9.2
	0.4
	0.1
	0.8
	6.9-7.8 organic matter
	Mixture of solid faeces & urine diluted with water

	Straw
	80 - 90
	0.6
	0.2
	1.1
	Cellulose, lignin hemicellulose
	Blend of straw with dung


It should also be emphasised that an adequate supply of nutrients is only one of the factors that determine crop yield and that the application of fertilisers is not the sole means of making good the nutrient deficiencies in soil and plants. Equal attention need to be paid to the other soil and crop management practices to ensure good tilth, proper drainage, required soil reaction, soil conservation, good land use, suitable crop rotation, adequate organic matter in the soil and satisfactory soil micro-organism activity. Each one of these plays a vital role in determining the eventual production. Neglecting one or more of these factors leads to a reduction in yield and creates the need for still heavier application of fertilisers, which will have serious environmental implications. Next, you will learn the consequences of using fertilisers on the environment. 
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1.3.2
Impacts of fertilisers

Depending on the type of nutrient and the existing soil conditions, different kinds of fertiliser inputs are required in order to maintain a given level of soil fertility. Organic fertilisers containing high proportions of water, such as liquid manure or slurry disturb the physical properties of the soil.  However, in recent years there has been increasing concern about the quantity of mineral fertilisers used in agriculture and its adverse effects on the environment. Attention has been drawn to the fact that when nutrients are applied to crops, all are not taken up immediately and also some farmers apply inappropriate quantity due to the lack of awareness (Treoh, et al., 1999). The nutrients applied may leach over a period of time to the environment and such losses occur due to:

· runoff as a result of erosion; 

· leaching, beyond the root zone, eventually reaches the groundwater; 

· escape to atmosphere as volatile gases.

Environmental impacts due to fertilisers include eutrophication, soil alkalinity, groundwater pollution, heavy metal contamination and global climate change. These issues will be discussed in detail in Unit 6.
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We learnt various agricultural activities and their likely impact. Apart from these, we shall learn in the following Section another aspect that reduces the economic value of crops - diseases, and their eradication measures. A crop disease is a physiological or structural abnormality that is deleterious to the plant or to any of its parts or products and ultimately reduces the crop benefits. Pesticide application is the commonly suggested remedial measure to stop spreading diseases. However, pesticides consist of harmful chemicals, which severely affect the environment. 

 

1.4
CROP DISEASES AND CONTROL

In this Section, we will be discussing crop diseases and crop control respectively in Subsections 1.4.1 and 1.4.2.

1.4.1 
Diseases

Do you know, each year, pests such as insects, mammals and birds, bacteria, fungi, virus, and weeds consume or destroy 30-48% of the world's food production? Before you read further technically, agents of disease, such as fungi and bacteria, are considered "pathogens" rather than pests. Crop yield can be drastically reduced due to the combined impact of weeds, insects and plant diseases. Farmers and gardeners have fought pests with tillage, crop rotations, and selection of resistant crops. Highly toxic compounds (arsenic) and heavy metals (copper)  present in the pesticides pose serious environmental problems. The development of DDT [1,1,1-trichloro-2, 2-bis (p-chlorophenyl) ethane] as an insecticide and 2,4-dichlorophenoxyacetic acid (2,4-D) as an herbicide has replaced organic materials with metallic pesticides since 1941. However, with the development, the organic pesticides have several advantages – lower rates of application, selective toxicity than metals, and decompose into simple, harmless compounds. 

Diseases and plagues that attack crops vary with region, locality and seasons, and are caused by a variety of organisms ranging from insects and mites to nematodes and fungus.  In general, crops suffer from plagues (mainly insects and nematodes), and diseases (fungus, virus, bacterium).  Regular spraying of insecticides normally controls insects.  The effect of fungus is serious in humid regions as they require humidity to cause infection, and are controlled by the application of fungicides (on the other hand soil fungus could be controlled by avoiding waterlogging).  Nematodes are serious pests and infection is controlled by soil fumigation (Candela, et al., 1995). Now let us discuss more about pests and pathogens:

· Viruses: The most important viruses affecting crops are mosaic, rosette, wilting and yellow mottling.  These diseases are transmitted by insects (white fly, aphids, bugs, etc.), or by infected plants or seeds.

· Bacterial diseases: The best-known bacterial diseases (leading to the total destruction of the  crops whether or not protection is applied) are bacterial blight (Xanthomonas manihotis and Pseudomonas solanacearum) on soyabeans, and rice, and bacterial wilt (Pseudomonas solanacearu) of tobacco.

· Fungal diseases: Fungal diseases represent a significant constraint on production and constant spraying programmes are necessary to obtain satisfactory yields.  In fact, these diseases cause 20-60% yield reduction.

· Insects: Insects are responsible for most crop losses, both in storage and in the field.  Their control usually involves the application of insecticides. Aphids, caterpillars, bugs, mites and white flies are the most serious threat to cash crops.

· Weeds: Weeds, as important competitors for water and fertiliser, are normally controlled by hand or with herbicides.

· Nematodes: Most of the nematodes are microscopic and parasitic to the underground parts of plants. There is severe damage due to nematodes in light soil than in heavier soil. Temperature and plant nutrition are the major environmental factors that affect nematode diseases.   

1.4.2 
Control measures

A pesticide is any substance or mixture of substances intended for preventing, destroying, repelling or mitigating any pest. Pests can be insects, mice and other animals, unwanted plants (weeds), fungi, or microorganisms like bacteria and viruses. The use of safer pesticides, including neem-based and biopesticides is being encouraged, evident from the decrease in consumption of technical based pesticides in India, from 75,000 tonnes (1990/91) to around 56,000 tonnes (1996/97). A large fraction of all pesticides and herbicides is applied to commercial crops (especially fruits, vegetable, tobacco, cotton, etc.), while application to cereals is relatively small (TEDDY, 2000/01). Pesticides may be operationally grouped into the following major types:

· Herbicide: It kills or inhibits the growth of undesirable plants (weeds) in croplands or forests.

· Insecticide: It eliminates various insects, which may damage crop growth and reduce crop yields. Commonly used ones are benzene hexa-chloride (BHC), dichloro-diphenyl-trichloroethane (DDT), malathion, parathion (methyl), toxaphene, nicotine sulphate, fenitrothion, methyl-demeton, phosphamidon and dimethoate.

· Fungicide: It controls fungal pathogens by using copper, sulphur, organo-mercury and organo-sulphur compounds and antibiotics. 

· Rodenticide: It controls rodent pests and some commonly used rodenticides are red squill, sodium (mono) fluoroacetate, fluoroacitamide, zinc phosphate, etc.

· Nematicide: It controls nematodes and the  halogenated hydrocarbons like D. D (a mixture of 1,3 – dichloro propane and 1,2-dichloropropane), EDB (1,2-dibromoethane), MBr (methyl bromide) and DBCP (1,2-dibromo – 3 cholorpropane) are among the most commonly used soil fumigants. 

We must also remember that the improper, excessive and careless use of insecticides may prove injurious to humans and livestock. Proper safeguards are, therefore, necessary to protect the persons handling insecticides, crops to which they are applied, consumers who use the produce of treated crops, pollinating insects, parasites and predators of insects, etc. likely to be affected by either direct or indirect contact. In addition, the pollution of air, soil and water is to be avoided as far as possible. It is advisable to avoid using persisting insecticides (DDT or dieldrin), since they also eliminate some useful plants.

1.4.3 
Impacts of pesticides

Pesticides are toxic chemicals and when they come in contact with vulnerable non-pest species, they can kill them. Animals are exposed to pesticides in the crop (through spray drift), or if a pesticide is washed or drifts into a watercourse. It also affects the soil capacity to filter, buffer, degrade, immobilise and detoxify. Availability of pesticides in soil can adversely affect human and animal health, beneficial plants and soil organisms. Pesticides can move off-site, contaminating surface and groundwater and cause adverse impacts on aquatic ecosystems. We will discuss in detail the above impacts in Unit 7. 


 

1.5
AGRICULTURAL SITUATION IN INDIA

Before we read further, let us discuss the agricultural situation in India (excluding forestry and fishing), which contributes a little less than 28 % to the Gross Domestic Product (GDP) of the country. The contribution of the agricultural sector has been on a decline during the last two decades. During 1970-71, the share of the agriculture in the economy was 45%. Moreover, this declined sharply to 38% in early 80’s and further to 31 % in 1990-91. The downfall was slower during the 1990s. In 1996-97, the contribution of the agricultural sector was 29.3 % and this fell marginally to 27.9 % in 1999-2000 (CMIE, 2000).  In the 1990s, while other major sectors have recorded positive growth rates, agriculture has suffered decline in four years. Even though the Indian agriculture has overcome the problems of food scarcity, but has not yet been able to exploit the opportunities available in the untapped potential.

Growth in agriculture in earlier years was largely due to expansion of the area under the plough. Cropping is carried out during more than one season depending on the potential for crop rotation and the availability of irrigation facilities. Cropping intensity (i.e. ratio of gross cropped area to net sown area) has increased marginally from 130 million hectares in 1990-91 to 134.3 mha in 1998-99 and it was 111.1 mha in 1950-51. The net-cropped area had almost remained stagnant at around 142 million hectares during the 1990s and 2000. Of the geographical area of 329 million hectares in the country, net sown area accounts for less than 45 per cent.  This also implies that 85 per cent of the 166 million hectares of land available for agriculture was utilised. Thus, nearly 24 million hectares was classified as fallow land.

During the 1970s gross cropped area increased at a rate of 0.35 per cent per annum, with area under food grains expanding by 1.9 per cent per annum and that under non-food crops growing faster by 0.88 per cent per annum. During this decade, agricultural production showed a rise of 1.7 per cent. While during 1980s, the area under non-food crops expanded at a rate of 1.9 per cent per annum and for food grains at 0.09 per cent. Thus, the total area showed an annual growth rate of 0.54 per cent. Agriculture output reflected the expansion in the area and  productivity as it increased by 3.8 per cent per annum during the 1980s. However, during 1990s area under food grain shrank largely diversified into non-food crops. The area under non-food crops increased by 1.5 percent per annum and the growth in area largely came through increase in cropping intensity.

Agriculture is still dependent to a large extent on the monsoons in India. The southwest monsoon critical to the kharif crop accounts for more than 50% of the foodgrain production and more than 65 per cent of the oilseeds production in the country. The country recorded the 13th successive normal rainfall during the 2000 southwest monsoon season. Although, termed “normal” it was seen that the precipitation was eight per cent below the long-term average rainfall in the country. The distribution was even worse in the states of Gujarat, Madhya Pradesh and Rajasthan, which were severely affected as rains almost eluded them.

Irrigated area increased from 22 per cent of the sown area in 1970-71 to 38.6 per cent in 1996-97. Punjab, Haryana, Uttar Pradesh and Tamilnadu have irrigated area that is more than 50 per cent of the net sown area in the State. Irrigated area in Punjab was about 95 per cent of cropped area. In recent years, Gujarat, Madhya Pradesh and Rajasthan have significant expansion in arable area under irrigation. In Gujarat, the gross irrigated area has gone up by more than 25 per cent, as the ratio moved up from 27 per cent in 1989-90 to 33 per cent in 1996-97. Likewise, in Madhya Pradesh and Rajasthan gains are 75 and 51 per cent respectively. However, these states are still rain dependent, with just 25-30 per cent of the gross sown area being irrigated.

Fertiliser consumption has increased substantially in the country, from 16 kg per hectare in 1971-72 to 95 kg per hectare in 1999-2000. Some of the major states that consume less fertiliser per hectare than the all-India average are Gujarat, Madhya Pradesh, Maharashtra, Orissa and Rajasthan. Figure 1.5 illustrates the spatial extent of food and commercial crops in India.

With this brief overview, we will now discuss the major crops:

Paddy is grown in over 44.5 million hectares and accounts for about one-fourth of total gross cropped area in the country. About 50% of this area is irrigated. The major rice producing states are Uttar Pradesh, West Bengal, Tamil Nadu, Punjab and Andhra Pradesh. Rice also accounts for more than 18% of the total value of output from agriculture.

Wheat is the second largest cereal crop in the country and accounts for over 10 per cent of the total agricultural production. It is grown only during the rabi season. The main wheat producing states are Uttar Pradesh, Punjab and Haryana. 

Jowar, bajra and maize are the other significant cereals grown in the country. Together they account for close to 15% of the gross cropped area. In terms of production of cereals, Maharashtra, Karnataka, Rajasthan and Uttar Pradesh are the major states.

Pulses account for only about 12% of the total gross cropped area in the country. Arhar and gram are the major pulses produced in the kharif and rabi seasons respectively. Gram is grown in 3.8% of the gross cropped area. The other cereals like urad, moong, masur, etc., occupy 7% of the total cropped area of the country. Madhya Pradesh, Uttar Pradesh and Rajasthan are the three major cereal- producing states, accounting for nearly 60% of the total pulse production in the country.

Oilseeds constitute 14% of the total cropped area in the country. Groundnut, soyabean, rapeseed and mustard account for major area under oilseeds. Soyabean acreage has shown significant growth over the last 30 years. Rapeseed and mustard also registered more than a doubling of the area under the crop. 

Cotton is grown in nearly 5% of the gross cropped area in the country. Cotton production has been progressively rising in the country over the last decade, except for 1997-1998. Maharashtra and Gujarat account for more than 50% of the total area under cotton. The relative area under cotton for the entire country has also remained unchanged at 4.7% of the gross cropped area.

Sugarcane is not an area intensive crop and area under the crop accounts for only 2.2% of the gross cropped area in the country. Uttar Pradesh, Tamil Nadu, Maharashtra and Karnataka are major sugarcane producing states.

Figure 1.5
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SUMMARY

In this Unit, you have learnt about agricultural practices and their impacts, crops, nutrients, crop disease and control. We started the Unit, with an explanation of various agricultural practices. Then you learnt about irrigation and its impact on the environment. There are many methods of irrigation, which include flooding, furrow, basin, sprinkler, drip and subsurface. Then, you learnt the importance of drainage that is required to remove excess water from irrigated areas, which results in better crop productivity and reuse of water. There are two types of drainage systems, surface and subsurface. Impacts of agricultural activities were discussed. 

Irrigation practices also have negative impacts on soil (land degradation, etc) and groundwater (salinity, etc). We discussed crops including their classification based on use and climatic conditions. Plants require nutrients for their growth and development. We know that for every addition made by us, nature responds in various ways; the same is the case of fertilisers. 

Excessive use of fertilisers causes eutrophication, changes in soil pH, contamination of groundwater, etc. In addition, we learnt crop diseases and their control measures. Finally, we learnt about pesticides, which are applied to kill pests (insects, weeds, etc.) that affect crops and their growth. Being poisonous, they affect the environment in one or various forms, most common of all being bioaccumulation in food chain and groundwater contamination. Hence, the use of safer pesticides, including neem-based and biopesticides is being encouraged. After understanding agricultural activities, crops, nutrients, crop diseases and control measures along with likely harmful effects on the environment, now our aim should be to develop ecologically sound agricultural practices including usage of ecofriendly alternatives to fertilisers and pesticides to reduce harmful impacts. 
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Unit 1


Model Answers to Learning Activities
LEARNING ACTIVITY 1.1
Sprinkler irrigation by far has the least impact on soil and groundwater because: 

· less water is required compared to other methods due to higher irrigation frequency;

· it can be installed on undulating land that is too costly to travel;

· an even distribution of water is obtained;

· it can irrigate soil too porous for good distribution by surface methods;

· it is effective on shallow soil with a topography that prevents proper levelling for surface irrigation;

· labour costs are generally low.

LEARNING ACTIVITY 1.2
Drainage is necessary in:

· low lying areas with a permanent or temporary high water table;

· land where no natural outlet for water is available (in this case a canal must be dug through which the water can flow);

· arid regions, where production is mainly dependent on irrigation projects;

· facilitating an additional cropping season in the year [decreases lowering rate of the water table after a rainy (rice-growing) season, due to this few weeks of extra irrigation time is gained]; 

· water conservation through controlled reuse.

The advantages of drainage include prevention of salinity, facilitating early planting of crops, increase of root zone, aeration of the soil, favouring the growth of soil bacteria, reclamation of arable low-lying or swamp areas and providing optimum conditions for plant growth.

LEARNING ACTIVITY 1.3
Agricultural activities have in the course of several millennia changed the original ecosystem drastically. The gradual transformation of the land caused by agricultural activities has led to deforestation. Activities such as ploughing, sowing, fertilising, irrigation and drainage have improved crop yields. However, these activities may produce a wide range of impacts on soil and groundwater as follows.

· In areas of insufficient drainage, waterlogging and salinisation occur. The primary cause of waterlogging is excessive water input into a system, whereas, salinisation is the long-term build up of salts added by the irrigation water.

· Under special conditions of high temperature and humidity and sometimes monoculture, the soil amendments such as fertilisers, pesticides and organic manure may become toxic to soil microorganisms.

· Degradation of groundwater quality by agriculture can be caused by point source pollution i.e. pollution that comes from the storage or disposal of livestock or fowl wastes and agrochemicals, and non-point source pollution that comes from many fields and is not caused by a single event or action.

· Changes in the groundwater levels can occur when annual extractions exceed or are close to the annual recharge. Widespread clearing of native vegetation for agriculture has upset the water balance of many catchments, leading to lowering of water tables. These changes have socioeconomic and ecological consequences.

LEARNING ACTIVITY 1.4
The most efficient and eco-friendly fertiliser is compost. It contains nutrients such as nitrogen, phosphorous and potassium, replenishes and maintains the humic status, maintains the optimum conditions for the activities of soil microorganisms and adds part of the plant nutrients removed by crops, otherwise lost through leaching and soil erosion. It has good moisture retention capacity of 50 - 60 %.

LEARNING ACTIVITY 1.5
Fertilisers are necessary in soil where there is a deficiency of certain nutrients. It increases soil fertility and improves crop yield. However, excessive dosage and application at the wrong time may disturb the soil balance. The nutrients may leach over a period of time to the environment. These losses may occur due to runoff, leaching and escape of volatile gases to the atmosphere. Organic fertilisers containing high proportions of water, such as liquid manure or slurry disturb the physical properties of soil. With the use of inorganic fertilisers, increased contents of potassium, calcium, chloride, fluoride and sulphates in groundwater have been recognised. There is a possibility of adsorption of metals  (in food grains) particularly cadmium and copper. Nutrients such as nitrates and phosphates cause eutrophication in lakes, streams, rivers, etc. High levels of nitrates can be toxic to newborn babies, causing anoxia and the symptom is called ‘blue baby ‘ syndrome. 

LEARNING ACTIVITY 1.6
The inorganic fertilisers used in our region include: 

· urea;  

· muriate of potash (MOP);  

· superphosphates (SSP); 

· ammonium phosphate; 

· calcium ammonium nitrate (CAN); 

· diammonium phosphate (DAP);  

· 17: 17: 17 ;

· 19: 19: 19 ;

· 10: 26: 0. 

CAN and DAP are called complex fertilisers, as they contain urea, MOP and SSP. The last 3 fertilisers viz. 17:17:17, 19:19:19 and 10:26:0 are based on the NPK content.

Organic fertilisers used include: 

· compost; 

· biofertilisers; 

· vermicompost.

Some of the pesticides used in our region are as follows: 

· Monochrophos 36, 1.3 ml / liter. 

· Chloropyriphos 35 EC, 2 ml / liter. 

· Fenthion 25 EC, 2 ml/ liter. 

· Penetrothion 25 EC, 2 ml/ liter. 

· Carbofuran granules, 10 gms (soil applicant). 

· (EC – Emulsified concentrate).

Biopesticide such as Verticella is also used for crops. The above pesticides are applied on crops such as paddy, cotton and all kinds of vegetables.






























































































(LEARNING ACTIVITY 1.6





List the fertilisers and pesticides commonly used in your region.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 1.5





Do you think applying fertilisers are harmful to the environment? Justify.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 1.4





From the above discussion in Section 1.3, which is the most efficient and eco-friendly fertiliser and why?





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.
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