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Welcome friends to this 50th lecture of NPTEL online certification course of soil fertility and
fertilizers. And in this lecture, we are basically right now at week 10, where we are discussing
biofertilizers and management of fertilizers and manures. And in this lecture we are going to
discuss the topic of fertigation. Now, in our previous couple of lectures we have discussed about
we have discussed about biofertilizers, how we can develop biofertilizers, how we can what are
characteristics of biofertilizers. And also we have discussed what are the benefits of using bio
fertilizers? In the second lecture, we have discussed about biocha; why it is important for

enhancing the soil fertility.

In the third lecture, we have discussed about mulching and why mulching is important; and what
are the different types of mulching like organic mulching, inorganic mulching we have discussed
in details. In the fourth lecture we have discussed about nano urea, which is an important
addition in the fertilizer market; and which can improve the nitrogen use efficient by the crop.
So, we have discussed all these 4 topics so far in this week. Now, in the last lecture of this week,
that is 50th lecture we are going to discuss the fertigation.
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Fertigation: a way for sustainable
nutrient, water and crop management

Now, these are the concepts which we are going to cover in this lecture. First of all, what is
fertigation? Then, why fertigation is necessary? Then, what are the different types of fertigation?
And then, effect of drip irrigation on yield, water use efficiency and economics; and also we are
going to discuss the benefits of fertigation. So, these are some major concepts, which we are
going to discuss in this lecture. These are some of the keywords which you are going to use in
this lecture fertigation, drip irrigation, fertilizer tank, water productivity, and water use

efficiency.

So, to begin this lecture we should remember that fertigation is a way for sustainable nutrient,

water and crop management, where there is a water scarcity, where there is nutrient reduced



nutrient use efficiency. We can use fertigation to improve both the nutrient use efficiency and

water use efficiency.

(Refer Slide Time: 03:12)

O Fertigation is a technique in agricultural water
management that supplies dissolved fertilizers to a crop
through an irrigation system, i.e., feeding a crop by
injecting soluble fertilizers into the water and transporting
them into the active root zone.

O Fertigation effectively controls the timing, raie, and
application of fertilizers as per crop physiological
demands.

Q First scientific approaches to fertigation started in 1958 in
SA using\sprinkler irigation.)

Now, let us discuss what is fertigation? So, fertigation is a technique in agricultural water
management that supplies dissolved fertilizers to your crop through an irrigation system; that is
feeding a crop by injecting soluble fertilizers into the water and transporting them into the active
roots zone. So, here one thing is very important as you can see, that is soluble fertilizers. So, this
fertigation system always deals with these soluble fertilizers into and basically this fertigation
system feed the crop by injecting the soluble fertilizers into the water, and transporting them into

the active root zone, so that they can be up taken by the plant.

Now, remember that fertigation effectively controls the timing, rate and application of fertilizer
as per crop physiological demands. So, essentially using fertigation, we can give the fertilizer as
well as irrigation application at proper time, proper rate and so proper method of application as
per the crop physiological demands. First scientific approaches to fertigation started in 1958 in
the USA using sprinkler irrigation; so we are going to discuss this sprinkler irrigation later on in
this lecture. But, remember that the first application of this fertigation started in the United

States.

So, if we go back and if we just move ahead and see the next important topic or important aspect

that is why fertigation is necessary.
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Why fertigation is necessary?

the present water utilization.

Q India is fast approaching a water-scarce country and decreasing per capita :
water availability in India !

Q The consumption of fertilizers, namely Urea, DAP, MOP, NPK Complex, and w:‘;:}:h ey

§SP, increased from 1991-92 by 118.58, 68.79, 67.72, 157.0, 26.03 percent,
respectively to 2014-15, i.e., in just 23 years (State of Indian Agriculture
2015-16)

Now, this is a picture of a fertigation; you can see the fertigation is being applied to the plant in
the field. Now, why fertigation is necessary? So, the incessant population pressure generally
brings down per capita water availability by 41 percent in Indian condition of course, where the
irrigation sectors consume the lion's share; that is 83 percent of the present water utilization. So,
you can see that although there is high percentage of the present water utilization is accounted

for irrigation sector, the per capita water availability is continuously decreasing.

Now, India is fast approaching a water scarce country and decreasing per capita water
availability in India. So, the consumption, at the same time the consumption of fertilizer namely
Urea, DAP, MOP, NPK complex, and SSP increased from 1991 to 1992 to 2014 to 15, by 118 to
68, and 67, 157 and 26 percent for all these fertilizers in just 23 years. So, you can see the
fertilizer consumption has drastically increased. But, at the same time the the the water
availability per capita water availability has been decreasing since long time; and we are quickly

approaching it to a water scarce condition.
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Fig. : Per capita water availability in India (State of Indian Agriculture 2015-16)
O Maximize profit by applying the right amount of water and
fertilizer

(U Minimize adverse environmental effects by reducing the
leaching of fertilizers and other chemicals below the root zone

Now, if we see the scenario of per capita water availability in India, we will see that starting
from 1951 where our per capita water availability was quite high. There is a gradual decline in
per capita water availability; and you can see by 2050 we will basically reach towards these red
line or threshold of water scarcity. Right now, in this zone we belong to this zone that is
somewhere in between water stress level and water scarcity. However, we are fast approaching

towards water scarcity, and by 2050 we will be reaching towards water scarcity threshold.

So, by applying this fertigation that is application of fertilizer with irrigation, we can maximize
the profit by applying the right amount of water and fertilizer; so, this is the most important
thing. The second is we can minimize the adverse environmental effects by reducing the leaching
of fertilizer and other chemicals below the root zone. So, now we know that several fertilizers are
very much susceptible to leaching losses, specifically nitrogenous fertilizers. So, if we apply
these fertilizer in the judicious rate, according to the crop physiological demand through
fertigation, we can reduce the fertilizer application; and also we can ensure that there will be no

leaching of fertilizer materials. So, these are some of the impacts of fertigation.
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Now, if we see what are the different types of fertigation? First of all, there is surface fertigation.
Then, we can see, first of all, we can see surface fertigation; then, we can see also furrow
fertigation, and third category is micro-fertigation. Now, the micro-fertigation can be also
divided into 2 category; one is sprinkler irrigation, another is drip irrigation. Now, in this lecture
we are going to first discuss the drip irrigation or drip fertigation, then we will discuss the

sprinkler irrigation. So, let us go ahead and see the micro-fertigation.

(Refer Slide Time: 10:11)

Micro fertigation

U Micro-fertigation has gained attention over other fertigation methods.

U Micro fertigation is a modern fertilizer application method through an irrigation system with high-
frequency water application in and around the plant's root zone; this method irrigates water
containing nutrients through drippers, sprinklers, foggers, etc., on the surface or subsurface of the
land. = PP

Drip fertigation /

Q Drip fertigation mostly followed in the commercial cultivation of crops.

U It is a system of crop fertigation involving the controlled delivery of
water directly to individual plants throqu a | network of tubes or pipes.

(U Drip fertigation started in Isreaﬂnﬂnatz crop.

U Drip fertigation saved 30%.ofthe applied fertilizer.




Now, micro fertigation has gained attention over other fertigation methods. Now, what is micro
fertigation? Micro fertigation is a modern fertilizer application method through an irrigation
system with high frequency water application in and around the plant’s root zone. So, both these
drip irrigation and sprinkler irrigation comes under there, come under the category of these micro
fertigation. And in the micro fertigation method, we are ensuring that we are applying the
irrigation water in high frequency in and around the plant’s root zone. And this method of micro

fertigation irrigates water containing nutrients through drippers, sprinklers foggers et-cetera.

We are going to see on the surface or subsurface of the land. Based on the requirement, we can
apply the fertilizer as well as irrigation at proper place. The second important thing with, I mean
the first category of micro fertigation or is drip fertigation and drip fertigation mostly followed in
the commercial cultivation of crops. So, all the commercially cultivated crops they are suitable
for drip irrigation. Now, it is a system of crop fertigation involving the controlled delivery of
water directly to individual plants through a network of tubes and pipes. So, in this drip irrigation

using a network of tubes and pipes we can apply the fertilizer in a controlled way.

And drip fertigation started in Israel in tomato crop and drip fertigation save 30 percent of the
applied fertilizer. So, drip fertigation is known to save 30 percent of the applied fertilizers. So,
this is the benefit of deferred drip fertigation.
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Equipment used in Drip fertigation

» VenturiVentury

Aventuri is a device which creates a vacuum when fluid flows through it. The fluid which creates
the vacuum is known as the motive fluid. The motive fluid for irrigation injectors is the irrigation

water itself. Vacuum created by the venturi sucks fertilizer or chemical into motive water.
» Fertilizer tank

A tank containing fertilizer solution is connected to the irrigation pipe at the supply point. Part of

the irrigation water is diverted through the tank diluting the nutrient solution and returning to the

main supply pipe. The concentration of fertilizer in the tank thus becomes gradually reduced

» Fertilizer pump

The fertilizer pump is a standard component of the control head. The fertilizer solution is held in
non-pressurised tank and it can be injected into the irrigation water at any desired ratio. Therefore
the fertilizer availability to each plant is maintained properly.



Fertilizer tank ‘

Venturi

Fertilizer pump

Now, so let us discuss what are the equipments which are used in drip fertigation? So, the first
one is Venturi or (Ventu) v, e, n, t, u, r,iorv, e n,t u,r,y; both of them are correct, so you can
use either of them. So Venturi is a device which creates a vacuum when fluids flows through it.
So, the fluid which flows through it, creates a vacuum is known as the motive fluid; and in
motive fluid is basically the irrigation water itself. So, when the irrigation water creates a
vacuum that sucks the fertilizer or chemical into the motive water; and ultimately that gives that
fertilizer mix water to the plant. Second important component is a fertilizer tank. So, it is a tank

containing fertilizer solution which is connected to the irrigation pipe at the supply point.

Now, part of the irrigation water is diverted through the tank diluting the nutrient solution, and
returning to the main supply pipe. And the concentration of fertilizer in the tank thus becomes
gradually reduced. The third important component is fertilizer pump. So, the fertilizer pump is a
standard component of the control head. Now, the fertilizer solution is held in non-pressurized
tank and it can be injected into the irrigation water at any desired ratio. Therefore, the fertilizer
availability to each plant is maintained properly. So, these are different equipments which are

being used drip fertigation. You can see this Venturi; this is a fertilizer tank and this is a fertilizer

pump.
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Drip Irrigation

Now, this is an example of drip irrigation. And you can see the drip irrigation can give or supply
the fertilizer mixed water, irrigation water to the exact plant root zone. And thereby, supplying
the required quantity of the fertilizer as well as water without wasting; and thereby increasing the

water use efficiency or the nutrient use efficiency.
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Sprinkler Irrigation

+ Sprinkler irrigation is a method of applying irrigation water which Is similar to natural rainfall.
Water is distributed through a system of pipes usually by pumping. It is then sprayed into the air
through sprinklers so that it breaks up into small water drops which fall to the ground. The pump
supply system, sprinklers and operating conditions must be designed to enable a uniform
application of water,

Credit: Alupus

The second type of micro fertigation is can be mediated through sprinkler irrigation. Now, what
is sprinkler irrigation? Sprinkler irrigation is a method of applying irrigation water which is

similar to natural rainfall. Now, you can see this is an picture or image of sprinkler irrigation. So,



in this sprinkler irrigation water is distributed through a system of pipes usually by pumping.
Now, it is then sprayed into air through sprinklers, so that it breaks up into the into small water

droplets which fall on the ground.

Now, the pump supply system sprinklers and operating condition must be designed to enable a
uniform application of water. So, this is a sprinkler irrigation system; and we can apply the
fertilizer to sprinkler irrigation also.

(Refer Slide Time: 15:49)

Crops suited for fertigation

+ Field crops: Aerobic rice, wheat, maize, cotton, pulses etc.

+ Vegetables: Tomato, Chilly, Capsicum, Cabbage, Cauliflower, Onion, Okra, Brinjal, Bottle gourd,
Cucumber, etc
+ Orchard crops: Grapes, Banana, Pomegranate, Orange, Citrus, Tamarind, Mango, Fig, Lemon,

Custard Apple, Sapota, Guava, Pineapple, Coconut, Cashew nut, Papaya, etc.
* Flowers: Rose, Carnation, Gerbera, Jasmine, Marigold etc.
* Plantation: Tea, Rubber, Coffee, Coconut etc.
+ Spices; Turmeric, Cloves, Mint etc.

+ Oilseed Sunflower, Oil palm, Groundnut etc

+ Forest crops Teakwood, Bamboo etc.

Now, let us see what are the crops which is suited for fertigation. If we see the field crops, we
can see aerobic rice, wheat, maize, cotton pulses are very suitable for fertigation. In case of
vegetables tomato, chilly, capsicum, cabbage, cauliflower, onion, okra, brinjal, bottle gourd,
cucumber these are suitable for fertigation. Or, in the orchard crops, we can see grape, banana,
pomegranate, orange, citrus, tamarind, mango, fig, lemon, custard apples, suppota, guava,
pineapple, coconut, cashew nut, papaya et-cetera; these are suited for fertigation. In case of
flowers rose, carnation, gerbera, jasmine, marigold these are suited for fertigation.

In case of plantation crop tea, rubber, coffee, coconut are important for fertigation. In case of
spices turmeric, cloves, mint are important for fertigation. In case of oil seeds, sunflower, oil
palm, and groundnut can be irrigated by fertigation. And in case of forest crops teakwood,
bamboo can be can be maintained or managed by fertigation. So, these are the crops which are

suited for fertigation.
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Sources of fertilizers

v' Most water soluble and liquid fertilizers are suitable for fertigation
Nitrogenous fertilizer Phosphorus fertilizer Potassic fertilizer

Ammomium nitrate  Phosphoric acid Potassium nitrate

Ammonium sulfate MAP Potassium chloride
(mono-ammonium
phosphate)

Urea DAP Potassium sulfate
(diammonium
phosphate)

Combination of nitrate

and amide: Easy N@

Now, let us see what are the sources of the fertilizers? Now, as | have mentioned that one of the
major criteria of fertigation is the use of water soluble fertilizer. So, most water soluble and
liquid fertilizers are suitable for fertigation. What are those water soluble fertilizers? So, we can
see that ammonium among nitrogenous fertilizer, we can see ammonium nitrate, ammonium
sulfate, urea, and combination of nitrate and amine which is known as easy nitrogen or easy N
can be also utilized in fertigation. In case of phosphorus fertilizer, phosphoric acid, mono-
ammonium phosphate, di-ammonium phosphate; so, these are important soluble fertilizers which

you can use for fertigation method.

The third most important primary nutrient is potassic fertilizer. And in case of potassic fertilizer,
potassium nitrate, potassium chloride, and potassium sulfate are water soluble and liquid
fertilizer, which is suitable for fertigation. So, these are different types of soluble fertilizers

which you can apply as we can apply for fertigation.
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" Factors of selecting fertilizers -

The major factors are as followed -

» Plant type

» Soil conditions

» Water quality

» Fertilizer composition and price

Properties of nutrient of selecting fertilizers

“ + Soluble solid and iqud fetizers
m + High and complete solubility

Interaction between
fertilizers in solution [Ikaakatel]

m + Chemical reactions

Now, what are the factors which can control the selection of fertilizer for fertigation? So, the
major factors are basically plant type, then soil conditions, water quality, and fertilizer
competition price. So, these 4 to 5 factors are the controlling or determining factors for selecting
the fertilizers for fertigation method. Now, what are the properties of nutrients which are
important for selection of the fertilizer? First of all, form; this is the most important property.

Whether that form is a soluble form or liquid form; these these are important factors for selecting
the fertilizer.

Secondly, whether they have high solubility or low solubility that is also an important
consideration when we select the fertilizer for fertigation. And also interaction between
fertilizers in solution; there should have complete compatibility. Otherwise, there will be we
cannot use that fertilizer for fertigation; and fourth important point is corrosivity. So, it should
have minimum chemical reactions to to interact with the materials which are present in the

fertigation system; so, that there should not be any salt buildup or there should not be any
corrosion.

So, these are important factors which are which are one should remember before selecting the
proper fertilizer, before the fertigation purpose.
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Table . Soluble fertilizers used in fertigation

1830

2100 760
460-0 1100
12:61:0 282
18-46-0 579
0-0-60 347
13-0-44 316
0-0-50 10
0-52-34 20
0-52:0 457

2017

Now, if we see the soluble fertilizers used in fertigation, we can see ammonium nitrate which
contain 34 percent nitrogen; and has a solubility of 18 hundred 30 gram per liter at 20 degrees
centigrade. Ammonium sulfate has 21 percent nitrogen and it has a solubility of 760. Urea has 46
percent nitrogen and 1100 gram per liter solubility; monoammonium phosphate 12-61-0 and 282.
And you can see for other fertilizers also like diammonium phosphate, we can see it has 18

percent nitrogen and 46 percent P205; and it has 575 gram per liter solubility.

So, it is, this is a list of the fertilizers which can show there; and also which are suitable for

fertigation and we can see their responding solubility also.
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Table . Compatibility chart of different water soluble fertilizer

C- Compatible; LC- Limited Compatible; NC- Not Compatible

Now, if you see the compatibility chart of different water soluble fertilizers. So, we can see that
urea is compatible with ammonium nitrate, ammonium sulphate, calcium nitrate, and then
monoammonium phosphate, mono potassium phosphate, and potassium nitrate. However, the
calcium nitrate he has no compatibility with monoammonium phosphate and mono potassium
phosphate. Similarly, monoammonium phosphate has no compared not compatible with calcium

nitrate; and mono potassium phosphate is not compatible with calcium nitrate.

And limited compatibility we can see between calcium nitrate and ammonium sulphate, and also
calcium nitrate and ammonium sulphate. So, this table helps us to see whether we have, | mean
what should be the ideal combination of different soluble fertilizers which we use for fertigation

purpose.
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Comparative Fertilizer Use Efficiency

Nutrient _ Fertilizer use efficiency (%)

Soil application Fertigation
Nitrogen 30-50 9%
Phosphorous 20 45
Potassium 50 80

Water saving, yleld and profit under drip and drip fertigation systems

l g
Water
Crops Dripe Drip +
Saving (%) tw Orip Ferge Orip F
% % 0 £1000 120000

Tomato ]

Now, if we want to see the comparative fertilizer use efficiency; in case of nitrogen, in case of
soil application, the fertilizer use efficiency varies from 30 to 50 percent. However, in case of
fertigation, we get 95 percent water fertilizer use efficiency. In case of phosphorus, we get 20
percent for soil application. In case of fertigation, we get 45 percent for soil application. In case
of potassium, we get 50 percent for soil application; however, in case of fertigation, we get 80
percent for fertigation. Now, water saving, yield and profit under drip and drip irrigation
fertigation systems; so you can see in case of banana, water saving 35 percent. And in case of
conventional that should be the yield will be around 20 ton per hectare; whereas, in case of drip

the yield will increase.

And in case of sugarcane and tomato also, you can see the water savings will be 29 percent, 32
percent; in all the cases there will be increase in the yield. And if you see the profit, the drip plus
fertigation will give you profit for all the 3 conditions. And so this is the profit chart which you
can see or compare. So, in case of conventional, it is 81000; and 98000, in case of drip. But,
when you combine both drip and fertigation, you will get 120000. In case of banana: in case of
sugarcane will get 68,000; in case of tomato, you will get 95,000 when combining drip

fertigation.

So, these are different types of water saving yield and profit under drip and drip fertigation

systems.
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Cost of fertigation equipments

[Sie.] devices
1. Ventury type

2 Feriizer Tank

3. Jnjectors

The initial investment in drip irrigation
system is mainly depends upon the spacing fu
of crops. The initial cost will be almost 20-25
thousand rupees per hectare for wider
spacing crops such as coconut, mango, S
grapes and for orchard crops. The initial cost g =
is approximately 50-70 thousand rupees per
hectare for close spacing crops such as
sugarcane, banana, papaya, mulberry,
turmeric, taploca, vegetables and flower
crops.

Now, if you see the cost of fertigation equipments, we have already discuss. So, the Venturi type
is around 1200. In case of fertilizer tank, it is 3000; in case of injectors, these are 12,000. So, the
initial investment in drip irrigation system is mainly depends upon the spacing of the crops. So,
the initial cost will be almost 20 to 25 thousand rupees per hectare for wider spacing crops such
as coconut, mango, grapes and for orchard crops. And the initial cost is approximately 50 to 70
thousand rupees per hectare for close spacing crops such as sugarcane, banana, papaya,
mulberry, turmeric, tapioca, vegetables and flower crops.

(Refer Slide Time: 25:10)

Table . Effect of drip fertigation on yield, Water use efficiency (WUE) and economics of Banana

Marketable fruit yield = (t ha'') Irrigation | Crop water use wue Gross returns | Net returns
201112 | 201213 | Pooled | water (mm) (mm) (kg/amm) | (Rma) | (Re/ha)

| DF, 302 23 282 39 652 93 310292 209%7 309
[ 0f; 364 35 355 29 652 44 390042 284493 370

DF, 405 362 383 39 652 58.7 421667 310893 38l

[N 35 310 us 38 m 483 382250 281209 378

DF, 440 a8 413 38 m 60.1 468878 362609 441
L 0f, “h6 s a2 38 n 599 475750 364259 427
o4, w2 | w8 | 30 " 80 s arse | s | a0
A s | 198 | 408 198 00 510 e | s | 419

0y a5 43 Q24 39% 800 530 478958 366751 an

SF, 28 213 26 960 1454 155 248417 una 248

SF, 3.0 85 303 960 1454 08 31327% 27351 316
| Sk, 356 ns M2 960 1454 25 375833 265209 340
[eo(sw) | 28m | de1s | 28 . . - . .

D,: drip irrigation at 0.6 ETo, D,: drip frvigation at 0.8 ETo, D,: drip irrigation at 1.0 ETo, S: surface irvigation; F,: 60% RDF, F,: 0% RDF,
Fyz 100% RDE; Source: N as wrea, Pas DAP and K as MOP, Fertigation splits. N (20), P(2), K (9); Soll fertilization plits- N (4), P (1) and K
(1); **Irrigation scheduling at S-day interval in winter and 3-day interval in summer; # Maln and ratoon crop

Annual Report (2012.2014) of AICRPIWM



So, if you see the effect of the fertigation on yield, and water use efficiency and economics of
Banana, you can clearly see that when there are different treatments; so D2F2 stands for D2F2
stands for the drip irrigation with at 0.8; it is 0 and F2 stands for the 80 percent of the
recommended for dose of fertilizer. So, in this combination, we can see that marketable fruit
yield is increasing among all the treatments. So, the marketable yield is highest in this treatment
and also irrigation water. If you see it is 318 millimeter, and crop water use you can see also it is

quite high.

And also water use efficiency if we compare, these can show the highest water use efficiency of
60 around 60 kg per hectare 1 millimeter. So, this water use efficiency is 60 kg per hectare
millimeter. And you can see also net returns is also increasing. So, you can see this is an example

of effect of drip fertigation on yield water use efficiency and economics of Banana.
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Table . Response of different crops under fertigation

S.No  Crop Saving in fertilizer (%) Yield increase (%)

1 Okra 40 18

2 Onion 40 16

3 Banana 20 11

4 Castor 60 32 ‘
5 Cotton 20 20

6 Potato 40 30

7 Tomato 40 33

8 Sugarcane 50 40

Rajput and Patel (2002)

Also if you see the response of different crops under fertigation, we can see that saving in
fertilizer for different crops, we can see from which varies from 20 to 60 percent; so, 20 percent
in cotton and 60 percent in castor. And also we can see the yield increase percent yield increase
varying from 11 to around 40 percent. So, that shows that use of fertigation can not only save the

fertilizer, but also simultaneously it can increase the yield.
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Table . Effect of drip-fertigation on nutrient dynamics, water productivity (WP) and Partial factor productivity
(PFP) after harvest of peanut

Soil N Actual gain Soil P Actual gain | Soil k status wp PFP

£ status after of N status after of P after (kgm?’)

g harvest (kgha') harvest (kgha') harvest (kg kg')
§ | (ghat) (kg ha) (kg ha')

[
' 1530 | 24 | 182 | 52 | 37 | 083 | %7
F2 167.3 37.7 25.7 12.7 276.4 0.85 65.7
3 1573 21.1 18.6 5.6 2122 0.96

-~ I S —
F4 140.6 ] 11 I 16.9 3.9 268.1 0.98

*F1: 100% NPK applied in soil as furrow placement using surface method of irrigation (control),
F2: 50% NK through drip + 50% P in soil, F3: 75% NK through dript 75% P in soil, F4: 100% NK
through drip + 100% P in soil

Also if you see the effect of drip irrigation on nutrient dynamics, water productivity and partial
factor productivity, we can see these F2 treatment which is basically 50 percent of nitrogen and
potash; and also plus 50 percent of phosphate in soil. We can see the soil nitrogen status after
harvest, actual gain of nitrogen, and soil phosphorus status after harvest, actual gain of phosphate
or phosphorus; and then soil potassium status after harvest. And also, the partial factor

productivity is highest in case of this F2 treatment. So, that shows the importance of the

Jain et al. (2018)

fertigation for a drip irrigation on fertilizer use efficiency by different crops.
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Fig. Effect of fertigation on N,O emission and NO, leaching from a
green house study on tomato

CIF : conventional flooding + over fertilization
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CIFS : CIF + maize straw
DIF : Drip irrigation with reduced fertilization (Drip fertigation )

DIFS : DIF + maize straw

Zhao et al. (2021)




Also, if we see the effect of fertigation on nitrous oxide emission and nitrate leaching from a
greenhouse study on tomato, published by Zhao et al 2021. We can see that when there is a
combination of drip irrigation with reduced fertilization, or drip fertilization in other words and
drip irrigation or drip fertigation with maize straw, there is significant decrease in nitrous oxide
emission. Simultaneously, we can see that there are reduction in nitrate leaching when we use the

drip fertigation process.
(Refer Slide Time: 28:38)

Benefits of fertigation

U A frequent supply of nutrients reduces fluctuation of nutrient
concentration in soil.

U Efficient utilization and precise application of nutrients according to
the nutritional requirements of the crop.

U Fertilizers are applied throughout the irrigated soil volume.

U Nutrients can be applied to the soil when soil or crop conditions
would otherwise prohibit entry into the field with conventional
equipment.

U Increases water and nutrient use efficiencies and crop productivity.

U Helps in weed management.

So, what are the benefits of fertigation? So, a frequent supply of nutrients uses fluctuation of
nutrient concentration in soil; and then efficient utilization and precise application of nutrients
according to the nutritional requirement of the crop. Fertilizers are applied throughout the
irrigated soil volume; and the nutrients can be applied to the soil when soil or crop condition
would otherwise prohibit the entry of field, entry into the field with conventional equipment.
And then it also increases water and nutrient use efficiencies and crop productivity; and also

finally it helps in weed management.
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Disadvantages of fertigation methods

+ High cost involvement for setting up fertigation system

“ If pH of irrigation water and fertilizer sources are high then chances of clogging of
emitter is also high. Clogging of lines due to precipitation of bicarbonates and

insoluble dicalcium phosphate and magnesium phosphate are common.

« Salt injury due to evaporation of anions and accumulation of cations like sodium and ‘

calcium hinders the benefits accruing from fertigation
« Technical skill and expertise for handling the system required
« Less popular in close grain crops like rice, wheat etc

« High cost and local unavailability of liquid fertilizers

However, at the same time, there are several disadvantages of fertigation methods also. For
example, high cost of involvement for setting up the fertigation system. And if the pH of
irrigation water fertilizer sources are high, then there is chances of clogging of the emitters.
There are certain salts like bicarbonates and insoluble dicalcium phosphate, magnesium
phosphates, which can precipitate; and clog the fertigation system that could be salt injury due to
evaporation of anions and accumulation of cations like sodium and calcium. Which can hinders
the benefits accruing from fertigation; and there are it requires technical skills and expertise for

handling the fertigation system.

It is less popular in close grain crops like rice, wheat et-cetera. And then also high cost and local

unavailability of the liquid fertilizers are also important disadvantages for fertigation methods.
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«Fertigation helps in proper utilization of water and fertilizers over
conventional method of irrigation, hence increases productivity of

crops.

“+ Fertigation applied through micro-irrigation systems is undoubtedly

one of the most effective strategies to improve water and nutrient use
efficiency in agricultural systems. The possibility of supplying water
and nutrients at precise manner improves plant water and nutrient

uptake and their availability in the root zone.

«+Among different methods of fertigation, drip fertigation is mainly
used in the agricultural field. This seems beneficial, among other
methods, to optimize resource use efficiency by enhancing uptake
of nutrient and reducing leaching losses of nutrient and water
uses,

«+Besides enhancing resource efficiency, it also provides economic
return by reducing wastage of nutrient and water. All these
positively influence the economic and environmental

sustainability of agricultural activities.

So, to summarize this fertigation, fertigation helps in proper utilization of water and fertilizers
over conventional method of irrigation; hence increases the productivity of the crops. And then
fertigation applied through micro-irrigation system is undoubtedly one of the most effective
strategies to improve water and nutrient use efficiency in agricultural systems. The possibility of
supplying water and nutrient at precise manner improves plant water and nutrient uptake and
their availability into the root zone. Among different methods of fertigation, drip fertigation is

mainly used in the agriculture field.



And this seems beneficial among other methods to optimize the resource use efficiency by
enhancing the uptake of nutrient, and reducing the leaching loss of nutrient and water uses. And
besides enhancing the resource use efficiency, it also provides economic return by reducing the
wastage of nutrient and water. And all these positively influence the economic and

environmental sustainability of agricultural activities.
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So guys, by this we have wrapped up this this lecture; and these are the references which | have

used. So, please go through these references for getting more knowledge on fertigation. And if



you have any questions, please let me know so that | can answer your queries. Let us meet in our

next week of lectures to discuss other aspects of soil fertility and fertilizers. Thank you.



