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TOPIC-  Soil fertility management 

From an agricultural point of view, a fertile soil is one that can provide 

adequate amounts of nutrients for plant growth. This results in better crop 

yields and quality. 

FACTORS AFFECTING SOIL FERTILITY 

• Mineral composition – knowing the mineral composition of the soil, we 

can predict its ability to retain plant nutrients.  This is determined by the 

source rock, the climate, biological and chemical processes. 

When referring to the soil mineral nutrients, there’s a wide gap between the 

total amount of mineral nutrients in the soil and their availability to the plant. In 

fact, only a small fraction of the minerals composing the soil will be available 

for the plant. 

Applying fertilizers and soil amendments, is a key element in enhancing and 

preserving the mineral content of the soil and therefore, a proper fertilizing 

program is one of the most influencing factor on the soil fertility. 

• Soil pH – Soil pH is important in maintaining proper soil fertility. It 

affects the nutrient availability in the soil. A pH range of 5.5-7 is 

considered to be adequate for most plants. 

• Soil Texture – Different sized minerals particles give the soil its 

structure –  sand, silt a clay. In comparison to sandy soils, clay soils are 



capable to retain more nutrients and so act as a bigger nutrient 

reservoir. 

The CEC (Cation Exchange Capacity) of the soil can be used as an indication 

to the soil fertility. Higher CEC means higher capacity of the soil to hold 

nutrients. Clayey soils will have a higher CEC than sandy soils and therefore, 

will usually be more fertile.(A – Clay. B – Sand): 

 

• Organic Matter – The organic matter is considered to be a source of 

nitrogen and phosphorus. Nitrogen and phosphorous can be 

mineralized and become available for plant uptake. The organic matter 

also increases soil fertility, as it improves the soil structure while 

increasing the CEC. 

HOW TO MAITAIN A FERTILE SOIL 

• Correct Nutrient Management 

Inadequate use of fertilizershas negative effects on soil fertility. Over-using 

fertilizers is not only costly, but also creates soil health problems. Mineral salts 

that are not used by the crop, accumulate and affect future crops grown on 

that soil. 



On the other hand, without using sufficient amounts of fertilizers, originally 

fertile soils will gradually deplete of nutrients. This way, the crop would not 

reach its potential yield and the grower’s profits will decrease. 

• MONITORING NUTRIENT CONTENT 

Applying fertilizers should be correlated to the target yield and preferably be 

split according to the growing stage of the crop.

 

 

 



Date- 02-04-2020 ( LECTURE- 16) 

TOPIC-  Fertilizer use techniques : 

METHODS OR TECHNIQUES FOR  FERTILIZER APPLICATION 

 

a) Broadcasting 

• It refers to spreading fertilizers uniformly all over the field. 

• Suitable for crops with dense stand, the plant roots permeate the whole volume of the soil, large 

doses of fertilizers are applied and insoluble phosphatic fertilizers such as rock phosphate are 

used. 

Broadcasting of fertilizers is of two types. 

i) Broadcasting at sowing or planting (Basal application) 

The main objectives of broadcasting the fertilizers at sowing time are to uniformly distribute the fertilizer 

over the entire field and to mix it with soil. 

ii) Top dressing 

It is the broadcasting of fertilizers particularly nitrogenous fertilizers in closely sown crops like paddy and 

wheat, with the objective of supplying nitrogen in readily available form to growing plants. 

Disadvantages of broadcasting 

The main disadvantages of application of fertilizers through broadcasting are: 

i) Nutrients cannot be fully utilized by plant roots as they move laterally over long distances. 

ii) The weed growth is stimulated all over the field. 

iii) Nutrients are fixed in the soil as they come in contact with a large mass of soil. 

b) Placement 

• It refers to the placement of fertilizers in soil at a specific place with or without reference to the 

position of the seed. 



• Placement of fertilizers is normally recommended when the quantity of fertilizers to apply is small, 

development of the root system is poor, soil have a low level of fertility and to apply phosphatic 

and potassic fertilizer. 

The most common methods of placement are as follows: 

i) Plough sole placement 

1. In this method, fertilizer is placed at the bottom of the plough furrow in a continuous band during 

the process of ploughing. 

2. Every band is covered as the next furrow is turned. 

3. This method is suitable for areas where soil becomes quite dry upto few cm below the soil 

surface and soils having a heavy clay pan just below the plough sole layer. 

ii) Deep placement 

It is the placement of ammoniacal nitrogenous fertilizers in the reduction zone of soil particularly in paddy 

fields, where ammoniacal nitrogen remains available to the crop. This method ensures better distribution 

of fertilizer in the root zone soil and prevents loss of nutrients by run-off. 

iii) Localized placement 

It refers to the application of fertilizers into the soil close to the seed or plant in order to supply the 

nutrients in adequate amounts to the roots of growing plants. The common methods to place fertilizers 

close to the seed or plant are as follows: 

a) Drilling 

In this method, the fertilizer is applied at the time of sowing by means of a seed-cum-fertilizer drill. This 

places fertilizer and the seed in the same row but at different depths. Although this method has been 

found suitable for the application of phosphatic and potassic fertilizers in cereal crops, but sometimes 

germination of seeds and young plants may get damaged due to higher concentration of soluble salts. 

b) Side dressing 

It refers to the spread of fertilizer in between the rows and around the plants. The common methods of 

side-dressing are 

1. Placement of nitrogenous fertilizers by hand in between the rows of crops like maize, sugarcane, 

cotton etc., to apply additional doses of nitrogen to the growing crops and 

2. Placement of fertilizers around the trees like mango, apple, grapes, papaya etc. 

c) Band placement 

If refers to the placement of fertilizer in bands. 

Band placement is of two types. 

i) Hill placement 

It is practiced for the application of fertilizers in orchards. In this method, fertilizers are placed close to the 

plant in bands on one or both sides of the plant. The length and depth of the band varies with the nature 

of the crop. 

ii) Row placement 



When the crops like sugarcane, potato, maize, cereals etc., are sown close together in rows, the fertilizer 

is applied in continuous bands on one or both sides of the row, which is known as row placement. 

 
Row placement 

d) Pellet application 

3. It refers to the placement of nitrogenous fertilizer in the form of pellets 2.5 to 5 cm deep between 

the rows of the paddy crop. 

4. The fertilizer is mixed with the soil in the ratio of 1:10 and made small pellets of convenient size to 

deposit in the mud of paddy fields. 

Advantages of placement of fertilizers 

The main advantages are as follows: 

i) When the fertilizer is placed, there is minimum contact between the soil and the fertilizer, and thus 

fixation of nutrients is greatly reduced. 

ii) The weeds all over the field can not make use of the fertilizers. 

iii) Residual response of fertilizers is usually higher. 

iv) Utilization of fertilizers by the plants is higher. 

v) Loss of nitrogen by leaching is reduced. 

vi) Being immobile, phosphates are better utilized when placed. 

 

  



Date- 03-04-2020 ( LECTURE- 17) 

TOPIC-  Weed control  

WEED CONTROL METHODS 

Weed control and weed management are the two terms used in weed science. Weed control is the process 

of limiting infestation of the weed plant so that crops can be grown profitably. 

Weed management includes prevention, eradication and control by regulated use, restricting invasion, 

suppression of growth, prevention of seed production and complete destruction. Thus weed control is one 

of the aspects of weed management. 

 

CULTURAL METHODS OF WEED CONTROL 

 

Several cultural practices like tillage, planting, fertilizer application, irrigation etc., are employed for creating 

favourable condition for the crop. These practices if used properly, help in controlling weeds. Cultural 

methods, alone cannot control weeds, but help in reducing weed population. 

Field Preparation 

• The field has to be kept weed free. Flowering of weeds should not be allowed. This helps in 

prevention of build up of weed seed population in the fields. 

• Irrigation channels are the important sources of spreading weed seeds. It is essential, therefore, to 

keep irrigation channels clean. 

• Deep ploughing in summer, exposes underground parts like rhizomes and tubers of perennial and 

abnoxious weeds to scorching summer sun and kills them. 

• Conventional tillage which includes 2 to 3 ploughings followed by harrowing decreases the weed 

problem. 

• Running blade harrows cuts weeds and kills them. 

• In lowland rice, puddling operation incorporates all the weeds in the soil which would decompose 

in course of time. 



 

PIanting Method 

• Sowing of clean crop seeds without weed seeds should be done. It is a preventive method against 

introduction of weeds. 

• Sowings are taken up one to three days after rainfall or irrigation depending on soil type. Weeds 

already present in the soil start geminating within two or three days. 

• Sowing operation with seed drill removes some of the germinating weeds. 

• Transplanting is another operation which reduces weed population. Since, the crop has an 

additional advantage due to its age. 

Varieties 

• Short statured, erect leaved varieties permit more light compared to tall and leafy traditional 

varieties. 

• Weeds continue to germinate for long time in 'dwarf varieties resulting in high weed growth. 

Planting Density 

1. Plants of one type do not generally allow germination of other plants near their vicinity. Closer 

planting of crops suppresses germination and growth of weeds. 

2. Wider planting should be avoided 

Fertiliser Application 

• Plants differ in their capacity to respond to fertiliser application. 

• Crops like sorghum, maize, pearl millet and rice grow at a faster rate when nitrogenous 

fertilisers are applied and cover the soil earlier. 

• Weeds like Cynodon dactylon, Cyperus rotundus do not respond to nitrogen application 

and they are suppressed by fast growing crops. 



Irrigation and Drainage 

1. Depending on the method of irrigation, weed infestation may be increased or decreased. 

2. Frequent irrigation or rain during initial stage of crop growth induces several flushes of weeds. 

3. In lowland rice, where standing water is present most of the time, germination of weeds is less. 

4. Continuous submergence with 5 cm water results in reducing weed population whereas under 

upland situation, weed population and weed dry matter is very high 

 

 

  



Date- 04-04-2020 ( LECTURE- 18) 

TOPIC-  Interculture operation 

DEFINITION-  All the lighter and finer operations carried out on the soil, 
between sowing had harvesting are termed as intercultural operations. 
They include weeding, fertilizer Page 4 application, mulching, etc. The 
machineries and implements used for this purpose are called as inter 
cultural equipments. 

 

1.Weeding 

Removal of weeds is known as weeding. Weed is a plant grown 

where it is not desired 

 

Objectives 

i. To reduce the competition of weeds to crop plants for light, 

space, water and nutrients. 

ii. To get expected output (yield) from crop cultivation. 

iii. Weeding in dry condition fulfills the objective of natural 

mulching.          

 

2.Mulching 

Mulching is a method of conserving soil moisture. It is a very 

important intercultural operation for rabi and rainfed crops. It is 

done by making a covering on the soil surface which actually 

reduces the evaporation of soil water. Mulches are the materials 

used for mulching. 

 

 



Objectives 

• conserve soil moisture. 

• To reduce excess evaporation loss of soil moisture. 

• To ensure economic use of irrigation water. 

 

Advantages 

• It keeps the soil moist during the dry season 

•    It suppresses weed growth and population 

•    Keeps the soil cool during dry and hot season. 

•  Use of mulches like water hyacinth or straw adds significant 

amount of organic matter to the soil after decomposition. 

•  Natural mulching aerates the soil which helps better 

respiration of plant roots. 

• MulchingMulching becomes essential for some crops to 

prevent contact of product with soil as for example fruits of 

straw berry plants if come in direct contact with the soil then 

the fruits will rot. So, mulching becomes essential for 

strawberry 

 

Types of mulch 

i.                     Natural mulch (water hyacinth, straw, leaves etc.) 

ii.                   artificial mulch (polythene, paper etc.) 

 

Types of mulching 

1.                     Natural mulching 

 

2.                   Artificial mulching 



Date- 05-04-2020 ( LECTURE- 19) 

TOPIC-  Interculture operation 

Earthing up 

Earthing up consists of lifting up or shifting the soil from the 

central portion of the space between rows towards the base of 

plants so as to cover the plant base or certain plant organs grown 

from below or at the soil surface. Earthing up may be done both 

under wet and dry conditions of soil. 

 

Objectives 

i.                     To make better root anchorage. 

ii.                   To prevent lodging. 

iii.                  To cover stolons and rhizomes in some crops. 

 

Advantages 

i.                     Earthing up creates ridges and furrows in the crop 

field which later on serves the purpose of irrigation channel. 

ii.                   Earthing up reduces weed growth and population. 

iii.                  Earthing up closes the spreading tillers in sugarcane 

which makes the tying of canes easier. 

 

iv.                 Earthing up increasing the number of tubers in potato 

and prevents solarization of developing tubers. 

 

v.                   The initiation of new (late) tillers in rice and 

sugarcane or rhizomes in taro, turmeric and ginger are restricted. 



vi. The pegs of groundnut, the stolons and the tubers of potato 

and the stilt roots of maize are covered with earth. 

 

Thinning 

Removal of excess plants after germination from the crop field or 

seed bed is called thinning. Excess plants in a crop field reduce 

crop yield due to intra crop competition. As a result there occurs 

shortage of space, nutrients, light, air and moisture for individual 

crop plant which ultimately reduce yield. So, if required, excess 

seedlings are removed leaving the strongest ones. 

 

Gap filling 

Several frugivorous and granivorous animals and birds feed on 

many seeds after they are sown in the field. Moreover, after 

transplanting many seedlings fail to establish them in the new 

environment and dies. Then. Gap filling with seeds staggers the 

period of germination and emergence. As a result, ripening 

periods extend over time and affect the harvesting which is 

scheduled once for most crops; and this seriously impairs the 

quality of produce. 

Objectives of thinning and gap filling 

The ultimate goal is to ensure the optimum plant population in 

the crop field. Plant population more than optimum creates 

competitive condition whereas that less than optimum results in 

misuse of space, irrigation water and other inputs. 

 

Advantages 



Both thinning and gap filling ensures ideal plant population and 

optimum utilization of sunlight, space, nutrients, moisture and 

other inputs which ultimately increases yield. 
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