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Welcome friends, to this fourth lecture of week 11 of NPTEL Online Certification Course of
Soil Fertility and Fertilizers. In this week, we are talking about fertilizer recommendation
approaches and integrated plant nutrient management or INM. Now, in our previous couple

of lectures in this week, we have discussed about the concepts of nutrient management and

fertilizer recommendation.

We have discussed about potential yield, attainable yield, actual yield, we have also discussed
about different types of nutrient recommendation and also interpretation and followed by
nutrient recommendation methods, different types of soil fertility evolution methods, starting
from deficiency symptoms, then plant tissue analysis, then microbial or biological methods,

and also soil testing.

We have also described the Colwell’s approach, then percent yield approach, then target yield
concept, we have discussed and also, we have started discussing about the soil analysis crop
correlation approach, using the target yield. We have seen that how we can calculate different
components of this approach and then how we can input all those components to calculate the
fertilizer requirement, setting up some target yield. So, this lecture will extend that soil
analysis crop response approach, and also, we are going to see some case studies where this

approach has shown some benefits over traditional methods.
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CONCEPTS COVERED

» Validity of target yield equation

» Different fertilizer schedules under verification trials

» Ready reckoner of different fertilizer doses

» Concept on site-specific nutrient management

» Mode of nutrition by site-specific nutrient management

These are the concepts which we are going to cover in this lecture, first of all we are going to
talk about validity of targeted equation, and then different fertilizer schedules under
verification trials, then we are going to also discuss Ready Reckoner of different fertilizer
doses, then concept of site-specific nutrient management, and mode of Nutrition by site
specific nutrient management. So, these are the concepts which we are going to cover in this

lecture.
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Validity of target yield equation
The yield targeting equations are valid under the following situations

«  Similar soils occurring in a particular agro-ecoregion.

+ Targets chosen should not be unduly high or low and should be
within the range of experimental yields obtained. The maximum
farget should not exceed 75-80 per cent of the highest yield

achieved for that crop in the area,
+ Other micro and secondary nutrients should not be yield-limiting.

* Recommended agronomic practices need to be followed while

growing crops

These are the keywords for this lecture. Fertilizer adjustment equation then verification trials
then target yield, side switching nutrient management, and Indigenous nutrient supply, so
these are some of the keywords of this lecture. Now, if we see the validity of target yield

equation, the yield targeting equations are valid under some conditions or situation.

First of all, these are valid under similar soils occurring in a particular agro-ecoregion. This is
the first criteria, secondly, targets chosen should not be unduly high or low and should be
within the range of experimental yields obtained. The maximum target should not exceed 75

to 80 percent of the highest yield achieved for that crop in the area.

This is the second criteria, the third criteria is other micro and secondary nutrients should not
be illumining, that means those micro and secondary nutrients should be present in optimum
quantity in that soils. And recommended agro-ecoregion practices need to be followed while
growing the crops. So, these are the four major assumptions, when we can apply or situations,

where we can apply this target in equation.
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Nutrient | NR (kg.q")| €S (%) CF (%) Targeted yield equation
N 0.34 4.24 93.46 FN=3.61T-045SN
P05 012 8.29 6.98 FP05=1.77T-1.19 5P
K0 0.65 11.09 34.30 FK;0 =189 T-0.32SK

i

Now, this is the basic data and fertilizer adjustment equation for potato, for the variety Kufri

Jyoti in West Bengal, state of India and we can see that N, P2 5, K20 requirement, nutrient
and, so NR, CS, and CF for all these three nutrients are given, and we can see the targeted

yield equation.

So, for fertilizer nitrogen we can see 3.61, T which is the targeted minus 0.45, SN means soil
nitrogen, so once we calculate the soil available nitrogen, if we input this we can, and if we
have a target yield, we can calculate the fertilizer nitrogen. Similarly, we can calculate the
fertilizer P 25 as well as fertilizer K2. So, this is how we can calculate the fertilizer need for

these three different nutrients.
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Groundnut (TAQ-24)

Basic data and fertilizer adjustment equation (for West Bengal)

Nutrient NR(kaa CS(%)  CF(%)  Tareted vield equation
N 034 44 9346 FN=361T-045SN

P0s 042 8.29 6.98 FP:0s=1.77T-119 8P

K0 0.65 11.09 3430 K:0=1.89T-0.32 8K




Validation of the output

Similarly, for groundnut, we can see for variety TAQ-24, we can see here the NR, CS, CF for
N, P25, and K 2, and also, we can see target yield equation for three different nutrients. Now,
how to do the validation of the output? So for validation of the output we need some field

trials also.
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Kharif rice (IET-4094)
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' I MJ
n T T T T T, T, T

Triall Triall
Profit (Rs.ha) over Ty

Trial| Trighll

Govt. recommended dose (T)
Soil test based fertilizer dose

targeting 35 q.ha yield (Ts)

Soil test based fertilizer dose +1000

targeting 40 q.ha" yield (Ty)

Now, let us see some results. One of the results we have seen that there are two trials, Trial 1
and Trial 2, and there are four different treatments. The first treatment is Farmers practice T1,
T2 is the government recommended dose, T3 is the soil test based fertilizer dose targeting 35
quintal hectare per yield, and fourth one is soil test based fertilizer dose targeting 40 quintal

hectare per hectare yield.



So, we can see that in case of government recommended dose, the profit of per hectare over
T1 that is formal practice, we can see in case of Trial 1 using the government recommend
dose, it is 172 rupees. However, there is a loss of 193 rupees for Trial 2 using the government
recommended dose. When we are using T3, we are having a loss of 420, and in case of Trial
2, we are getting a profit of 291. In case of Trial 1 using T4, we are getting 1000 rupees of
profit, and in case of Trial 2 we are getting a profit of 291. In case of Trial 1 using T4, the
soil test, base fertilizer toast, using some target yield, like 40 quintal per hectare, then we are

getting optimum profit per hectare.
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Comparative yield and economics of different fertilizer schedule with rapeseed (cv. B-9)
[
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Similarly, for rapeseed also, there are two trials with four different treatments, and similarly
you can see when we are using the government recommended tools, we are getting 1413
rupees per hectare in first trial, and in the second trial we are getting 141 rupees per hectare.
In case of T 3, we are getting 1341, however, in case of Trial 1, we are getting 6 rupees per
hectare loss. In case of soil test, based fertilizer dose targeting 14 quintals, T3 was 12
quintals, however when we are increasing it to 14 quintals, we are getting 3083 and 2479

rupees per hectare as profit.
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Ready Reckoner of Fertilizer Doses :

Crop | Location |Soil Type| Soil test STCR | Targeted
values (kg | equations | yield(q
ha) ha)

N=150.400  FN=3.73T.0.558N

Chattisgarh ~ Rice Raipur  Inceptisol  P=327 P05
(Kharif B TSI ‘
FK,0=No K if SK
250 kglha.
N=110-180  FN=8.54T-0.63 25-30

P=25.60 SN

Rajasthan  Wheat  Bikaner  Allvial (210350 FP0=693T.372
s0il s

FK;0=7.217-0.55

SK

So, if you see the Ready Reckoner of fertilizer doses, you can see for different states and
different crops, for different types of soil, we can have these STCR equation. Another name
of the soil analysis fertility crop correlation is STCR or soil take test crop response equations

for target yields, and we are getting this type of equations for all the states.
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Soil test Targeted
Crop | Location | Soil Type | values (kg | equations |yield (q ha)
h..l)

N100250  FN=8AT14
P=3080 SN
Orissa Rice  Bhubanesw K=£0-300 5;7;’: o
(Kharif) ar e
158K

NEBAS FNAZSTONE 5640
Rice P=1641 SN
WestBengal  (Boro)  kalyani  Inceptisol M2 FR.OST.
5.028P
Fi,0=283T-
0.548K



Advantages

Some of the advantages are listed below:

1. Under optimum management conditions this approach ensures the

achievement of desired yield target within +10 % deviation.

2, Efficient use of fertilizers according to soil fertility and crop requirement

ensures high profit and response to applied fertilizers.

3. It ensures maintenance of soil fertility at appropriate levels in cropping

system for sustainable crop production.

4. It offers wide choice of fixing appropriate yield target according to the

availability of resources and soil fertility.

5. Suitable crop rotations can be adopted from the point of view of relative

ability of crops and crop varieties to utilize soil and fertilizer nutrient.

Similarly, for Orissa and West Bengal, you can get this type, so for all the states for different
types of crops, we can get this type of equations. Now, let us see some of the advantages of
this approach. The first advantage of this approach is under Optimum management condition.
This approach ensures the achievement of desired yield target within plus minus 10 percent
deviation. Secondly, efficient use of fertilizers are ensured according to soil fertility and crop
requirement. And this as a whole ensures High profit and response to applied fertilizer, so

this is the second advantage.

The third Advantage is 8, this using this approach, we can maintain the soil fertility at
appropriate levels in cropping system for sustainable Crop Production. The fourth advantage
of this method or this STCR approach is, it offers wide choice of fixing appropriate yield
target according to the availability of resources and soil fertility. ~And fifth one is suitable
crop rotations also can be adopted from the point of view of relative ability of crops and crop
varieties to utilize soil and fertilize the nutrients, so these are five major advantages of this
STCR approach or soil analysis crop correlation-based approach. Where we are fixing a
target, and target yield, and for attaining that target end, we are using soil test values, I mean
we are calculating the fertilizer requirements using the soil test values for different nutrients,

okay.
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Limitations

+ The approach is heavily biased towards high fertility of native
and applied nutrients.

* The target yield equation has to be revalidated in different agro
ecological regions.

+ Factors have to be derived to accommodate curvilinearity.

During practical implementation of the theory some unwarranted
issues may arise in this approach, viz.

+ Unavailability of skilled human resource.

+ Miscommunication between research organisation and farmers
* Unwillingness of soil testing and backdated equipment.

The above issues may be tackled through proper/ effective
implementation of policies by the government agencies.

Now, apart from the advantages of this STCR approach, this STCR has some limitations also.
First of all, this approach is heavily biased towards high fertility of native and applied
nutrients. Secondly, the target yield equation has to be revalidated in different agro-ecoregion
and factors have to be derived to accommodate curvilinearity. Now, during practical
implementation of the theory, some unwarranted issues may arise in this approach. For
example, unavailability of skilled human resource, then miscommunication between research

organizations and farmers, and then unwillingness of soil testing and magnetic equipment.

So, these above issues may be tackled through proper or effective implementation of policies
by the government agencies. So, these are some of the limitations and these should be

properly addressed, so that these STCR approach can be utilized effectively.
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Site-Specific Nutrient Management-Concept &
Approaches
for ‘
Nutrient Management System

International Rice Research Institute (IRRI), together with
National Agricultural Research and Extension System (NARES)
launched a research project in 1997 to develop site-specific
nutrient management technology for intensive rice system.

SSNM

It may be defined as the dynamic, field-specific management of
nutrients in a particular cropping season to optimize the supply
and demand of nutrients according to their differences in cycling
through soil-plant systems.

Now, let us discuss another important concept that is SSNM or site-specific nutrient
management concept and approaches for nutrient management system. Now, International
rights Research Institute or IRRI, together with national agricultural research and extension
system launched a research project in 1997 to develop site specific nutrient management

technology for intensive right system.

Now, what is SSNM? It may be defined as the dynamic field specific management of
nutrients in a particular cropping season to optimize the supply and demand of nutrients
according to their differences in cycling through soil plant systems. Again, as per the
definition it is a dynamic field specific management of nutrients, to optimize the supply of the

nutrients according to the crop demand.
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Principles of SSNM

* Regional and seasonal differences in the climatic
yield potential and crop nutrient demand

*  Between fields spatial variability in indigenous

nutrient supply

*  Field-specific (within season) dynamics of crop ‘
nutrients demand

+  Location-specific cropping system and crop
management practices.

*  Right product, right place, right time, right amount

(4R concept)

Now, what are the principles of SSNM? First of all, regional and seasonal differences in the
climatic yield potential and crop nutrient demand, then between Fields special variabilities in
indigenous nutrient Supply, then fields specific within season dynamics of crop nutrients
demand, and full location specific cropping system and crop management practices, and the
and the next one is the most important that is called 4R stewardship concept, that is a right

product, right place, right time, and right amount.

You may see this 4R concept is a buzzword nowadays, and people are using this right
product, right place, right time, and right amount concept or 4R concept, everywhere.

Whereas, we are going for the site spacing nutrient management.
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Examples of key scientific principles and associated
practices of 4R nutrient stewardship

SSNM principle  Scientific basis Associated practices

Product Ensure balanced supply of nutrients Commerclal fertilizer
Suit soil properties Livestock manure
Compost
Crop residue
Rate Assess nutrient supply from all sources Test soil for nutrients
¢ Assess plant demand Balance crop removal
Time Assess dynamics of crop uptake and soil supply | Apply nutrients:
Determine timing of loss risk Pre-planting
At planting
At flowering
At fruiting
| Place Recognize crop rooting patterns Broadcast
Manage spatial variability Band/drill/inject
Variable-rate application

Richards et al. (2015)

Now, some examples of key scientific principles and associated practices of 4R Newton
stewardship. We have told that 4R means right product, right place, right time, and right
amount, so right product, right rate, right time, and right place. So, right product means in, we
have to ensure balance supply of nutrients which will suit soil properties. What are the
associated practices? Commercial fertilizer, livestock manure, compost, crop residue, these

are the associated practices.

What is right rate that is assessing nutrient Supply from all sources and assessing plant
demand, so using these two scientific bases, we have to calculate the right rate. Just like in
case of right product, we have considered the balance supply of nutrients and you know the
soil properties. Similarly, for calculating the right rate, we have to calc we have to consider as
you know nutrient Supply from all sources, and plant demand. What are the associated
practices tests? You know we have to taste soil for nutrients and you have to balance crop

removal.

Right time means you have to assess dynamics of crop uptake and soil supply and you have
to determine timing of loss risk. You have to apply nutrients, pre-planting, at planting, at
flowering, at fruiting, so these are the right times. And right place means you have to
consider or recognize crop rooting pattern and you have to also manage the special
variability, so you can select either broadcast or band or drill or inject or you can go with the

variable rate application.



So, these are some scientific principle and associated practices of 4R Newton's stewardship.
And these 4R Newton's stewardship is the backbone of site-specific nutrient management or

SSNM.
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Site specific nutrient management

through soil testing

to tackle typical problems

1. Optimize use of 3 Apply Zn, S and
indigenous nutrient micronutrients  based on
sources local recommendation.

2. Apply N, P K to 4. Select most economic

match crop need. Target yield fertilizer sources.

5. Use quality seed, optimum
6. Use leaf color chart 7. Omission plot to plant density, integrated pest
to apply N as needed determine indigenous  management and good water
by the crop P &K supply management.

So, what we understand that site specific nutrient management can tackle typical problems of
imbalanced nutrition and imbalance fertilization through soil testing. Now, in the site-specific
nutrient management, we have to first fix a targeted, and then we have to optimize the use of
indigenous nutrient resources. Then we have to apply N, P, K to match the crop need. In the

third, we have to apply the zinc, sulphur, and micronutrient based on local recommendation.

Then we have to select most economic fertilizers resources or fertilizer sources. Then we

have to use the leaf colour chart to apply nitrogen as needed by the crop, we can also use



quantity seed, optimum plant density, integrated Pest Management, and good water
management for SSNM. And also, finally, we can also use Omission plot technique to
determine indigenous phosphorus and potassium Supply. So, these are some of the steps or
some of the important components of site-specific nutrient management, after fixing a target

field.
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MODE OF NUTRITION BY SSNM

»Multi nutrient carrier
»Microbial inoculation
»Slow release nitrogenous fertilizers

» Nitrification inhibitors

» Customized/Fortified/Value added fertilizers
»Micronutrient addition

»Mineral study

»Plant study

»Soil test crop response correlation

Now, what are the mode of nutrition by SSNM. You can use multi-nutrient carrier, you can
use microbial inoculation, you can use slow-release nitrogenous fertilizer, you can use
nitrification Inhibitors, you can use customized fortified or value-added fertilizers, you can
use micronutrient addition, you can use mineral study, you can use plant study, you can use
soil test crop response correlation. So, all of these we have already discussed. So, you can see
that using all these methods, we can achieve the site-specific nutrient management. So, all

these are integral components of site-specific nutrient management, okay.



(Refer Slide Time: 20:01)

I ! :
|using the QUEFTS|| : :

(Quantitative E,

Evaluation of the 0

Fertility of Tropicalll ° * o ™' " ek
Soils) model (Janssen

Terget groin yield, tha

Veunn pebd 10
et al., 1990), which has =" £, /
been adapted — i E : /‘
for rice (Witt et al., —s  }

1999) =
’ 0 00 1% Mm

Witt & Dobermann., 2002 Plont K lg/be

Now, let us see how to calculate the crop nutrient requirement in SSNM, so the nutrient
requirements in SSNM are estimated using a model. This model name is quantitative
evaluation of the fertility of the tropical soils or QUEFTS model. So, this QUEFTS model
was developed by Janssen et al., in 1990, which has been adapted for Rice, by Witt et al. in
1999. So, this QUEFTS model is used for nutrient requirement in SSNM.
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How much fertilizer N to apply?

Estimate the total fertilizer N required for rice in a season-

Based on the expected yield response to N and
efficiency of fertilizer N use.

Fertilizer N = yield response to fertilizer N *NUE

i,

Now, we determine how much fertilizer nitrogen to apply? For example, so we have to

estimate the total fertilizer nitrogen required for rice in a season and based on the expected

yield response to nitrogen and efficiency fertilizer nitrogen use. So, fertilizer nitrogen



calculation can be done using in response to fertilizer nitrogen multiplied by nitrogen use

efficiency. So, this is how we can calculate the fertilizer nitrogen requirement.
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Optimal rate of fertilizer N depends upon
increase in yield
Grain yield (t/ha)

70

|| SRR BN e e
Yield response |

5.0

a0 7 Step 2: Effectively use existing nutrient

. N applied
20 Step 3: Apply N to meet crop needs
1.0 Target: Achieve 18 to 25 kg grain

increase per 1 kg N applied

No added Applied N
nitrogen fertilizer

Buresh & Wit (2007)

So, let us see an optimal rate of fertilizer nitrogen depends upon increase in yield, so here in
this chart or in this graph we can see, in the x-axis we are seeing two extreme conditions
where no added nitrogen and here you can see this body presents the applied nitrogen
fertilizer and, in the y-axis, we can say grain yield. So, when there is a no added fertilizer and

in case of applied nitrogen fertilizer, let us see the steps.

The step one is we have to establish a yield target, and second step is to effectively use the
existing nutrient. So, when there is a no added nitrogen of course we are getting some yield,
so this is the yield which we are getting through native supply of nitrogen from the soil. And
then if we use the nitrogen, so we apply the nitrogen to meet the crop needs and target is to
achieve 18 to 25 kg of grain increase per 1 kg of nitrogen applied, so you can see when we

are applying the nitrogenous fertilizer, we are getting this yield response.

So, earlier we are getting this yield response where plants are growing using the native
nitrogen, and when we are applying the nitrogen then we can see the yield response. So, the
difference between the target yield, add the, if you know the yield of the using the existing
nutrient, you can see the difference, so application of nitrogen is giving you the is yield

response.



(Refer Slide Time: 22:57)

Optimally supplying crop needs for P and K

1) Establish an attainable yield target

Yield target

2) Effectively use indigenous supply of
P or K: Achieve highest possible
yield without added nutrient Nutrient-

limited

yield

3) Add nutrient to fill the gap 4nd
maintain soil fertility

So, the steps are basically, first of all, you have to establish an attainable yield target, so here
we are basically fixing an attenable yield target. And then, we have to effectively use
indigenous supply of phosphorus and potassium to achieve highest possible yield without
adding the nutrient, so here you can see this yellow bar is showing. And then we have to add
nutrient to fill the Gap and maintain the soil fertility. So, here you can see this is the neutral
limited yield and this is the additional yield which we are getting by adding the fertilizer

nutrient. So, this is how you can optimally supply the crop needs for phosphorus and

potassium.
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Indigenous nutrient supply:
Nutrient omission plot technique can determine the need for fertilizer P

and K
+NPK +PK +NK +NP
Full
fertilization -N -P -K

Yield target N-limited yield P-limited yield K limited yield




Now, for indigenous nutrient Supply, nutrient Omission plot techniques can be used to
determine the need of fertilizer, phosphorus, and potassium. So, here you can see this is the
scheme, so we have and yield target and we use the full fertilization of NPK, and then we are
applying the full phosphorus potassium but we are not applying the nitrogen, so we will get
the nitrogen limited yield. Similarly, we are also using the full NK but we are removing the
phosphorus we are not giving the phosphorus fertilization, so we are giving, we are getting

phosphorus limited yield.

And then, we are not giving again potassium fertilizer and we are getting the nitrogen and
phosphorus, we are giving only the nitrogen phosphorus fertilizers, we are getting the
potassium limited yield. So, by seeing the differences, by comparing the differences, we can
see the impact of different nutrients on the corrupt growth, so this is called Omission plot

technique.
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Recommended P,0; rates
according to yield target and P-limited yield

Yield target (t/ha)
3 4 5 6 1 8

Yield in 0-P plots

(tha) Fertilizer P,0; rate (kglha)

3 20‘40 60

4 15 25 40 60

5 20 30 40 60

7 \ | W )

Wit et l. 2007)

Now, if you see the recommended phosphorus pentoxide rates according to the yield target
and P limited yield. So, yield in 0 P plot that means when we had wheat, we have not applied
any first for us, so if these yields are from 3 ton per hectare, 4 ton per hectare, 5 6 7 8 tons per
hectare, and if our target yield is 4 tons or 5 tons up to 8 tons per hectare, so we can see that
recommended fertilizer P 25 rate in kg per hectare. So, wheat at all has showed this chart for
recommending the fat P205 rates according to yield target and in case of phosphorus limited

yield condition.
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Recommended K, O rates
according to yield target and K-limited yield at medium straw
input
re Ao
Yield in 0-K
plots (t/ha) Fertilizer K,0 (kg/ha)

3
4
5

2to 3 tiha straw input
Ali etal. (2007)

SSNM in different countries

Crop Napplied | NSaved | Yield NUE
N Treatment
(Country) (Kg/ha) | (Kglha) (t/ ha) (Kg/Kg)
? Conventional | 142 . 103 73
Maize
) SSNM 1 0l H 104 74
: SSNM 2 13 +29 10.2 90
Rice Conventional 130 - 16 58
(Philippines) | SSNM 87 +#3 15 86
Rice Conventional n - 60 3
(China) SSNM 126 +45 64 5
: Conventional 142 - 5.0 35
Rice
(ndia) SSNM 1 10 +32 50 45
SSNM 2 108 +34 49 45

Similarly, for potassium limited yield condition also at medium straw inputs, we can see this
is the recommended K2 rates. If we see the SSNM in different countries, we will see that in
case of Maize, mainly SSNM is practiced in USA. So, conventional practices and different
types of SSNM practice can save a nitrogen. In case of Philippines, SSNM is practiced in rice
and we can see conventional and SSNM practice and we can see that there is saving of
nitrogen. In case of China, SSNM is applied in rice and you can see there is saving of
nitrogen. In case of India, we can also see that incident in practice can save nitrogen, as

compared to the as compared to the conventional fertilization.
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Factors affecting the performance of SSNM

*Performance of SSNM depends upon the availability of water
during cultivation.

*Depends upon the attack of insect-pest during growing

season.

*Performance of SSNM is affected by the use of a not fully

calibrated QUEFTS model that overestimated nutrient needs

*Farmers often miscalculated SSNM practices where SSNM is
practiced/ analyzed.

Dobermann and Witt. (2002)

Now, what are the factors which affect the performance of SSNM? Performance of SSNM
depends on upon the availability of water during the cultivation, and also it depends upon the
attack of insect pests during growing season. Performance of SSNM is affected by the use of
a not fully calibrated QUEFTS model that overestimated the nutrient yields. Next, and
farmers often miscalculated SSNM practices, where SSNM is practiced or analysed, so these

are some of the factors which can affect the performance of SSNM practice.
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Major Benefits of SSNM

1. Higher profits: SSNM can increase and maintain yields by optimizing the

balance between supply and demand of nutrients and providing more
balanced plant nutrition. In general, it improves nutrient use efficiency and
provides greater returns on investments in fertilizer.

2. Reduced nitrous oxide emissions: Agriculture contributes 70-90% of nitrous
oxide (N,0) emissions, mostly from N fertilizer. SSNM reduces N,0
emissions by reducing total N application and/or timing applications to crop
needs, thus avoiding N losses to volatilization, leaching and runoff.

3. Improved disease resistance: The more balanced NPK nutrition that comes

with SSNM may lead to improved resistance to plant diseases.

Now, what are the major benefits of SSNM? There are three major benefits, first major
benefit is to get the higher profit, so SSNM can increase and maintain yields by optimizing

the balance between supply and demand of nutrients and providing more balanced plan



nutrition. In general, it improves nutrient use efficiency and provides greater Returns on

investment in fertilizer. This is the first benefit of SSNM.

The second is, reduce nitrous oxide emission. Now, agriculture you know that agriculture
contributes 70 to 90 percent of nitrous oxide emission mostly from nitrogen fertilizer, and
this nitrous oxide is known as a greenhouse gas. So, SSNM, when you practice a SSNM that
reduces the nitrous oxide emission by reducing total nitrogen application and a timing of
application to crop needs, because we have seen that we are you, in the SSNM and we see

slow-release nitrogenous fertilizer is in component.

So, when we are using those different types of slow-release nitrogenous fertilizer,
nitrogenous Inhibitors, then we can see that nitrous oxide emission is reduced, and avoiding
and thus we can avoid the nitrogen losses to volatile digestion leaching and runoff. And the
third important benefit is, improved disease resistance, so the more balanced NPK nutrition

that comes with nitrogenous lead to improve resistant to plant diseases.
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SSNM aims to increase profit to farmers through high yield and high
efficiency of fertilizer use.

* |t considers differences in nutrients management (real-time N
management, longterm P and K management, strategies for
micronutrients).

= |t provides tools to observe visual effects (LCC, omission plots,
demonstration plots).

* It encourages farmers’ experimentation.

= |t provides principles and guidelines to assist decision making by
extension.

* It may also reduce pest incidence. Particularly, the diseases those
are often associated with excessive N use or unbalance plant

nutrition may be partially controlled.

So summarily, we can see that SSNM aims to increase the profit to Farmers through high
yield and high efficiency of fertilizer use. It considered differences in nutrient management,
using real-time nitrogen management, long term phosphorus and potassium management, and

strategies for micronutrients.

It also provides tools to observe visual effects, that is using LCC, Omission plots and
demonstration plots. It encourages Farmer’s experimentation; it provides principles and

guidelines to asset decision making by extension. And it may also reduce space incidence,



particularly the disease those are often associated with excessive nitrogen use or unbalanced

Plant Nutrition may be partially controlled. So, these are the benefits of SSNM.

(Refer Slide Time: 29:46)

Dobermann, A, Witt, C, & Dawe, D. (2002). Performance of site-specific nutrient management in intensive rice
cropping systems of Asia. Better Craps Inteimational, 16(1), 25,

All M, Magsood MA, Awan MI (2007) Neem (Azadirachta indica) oll coated urea improves nitrogen use efficiency
and maize growth in an alkaline calcareous soil. Pak J Agric Sci 5:2-6

Buresh, RJ.Witt, C., 2007. Site-speciic nutrient management. In- Proceedings ofthe IFA InternationalWorkshop
on Fertilizer Best Management Practices, 7-9 March 2007, Brussels, Belgium. International Fertlizer Industry
Association, Paris, pp. 47-55

Richards, M. B, Butterbach-Bahl, K, Jat, M L, Ortiz Monasterio, |., Sapkota, T B, &
Lipinski, B. (2015). Site-Specific Nutrient Management: Implementation guidance for
policymakers and investors. CSA Practice Brief.

Witt, C., Yen, B. T, Quyet, V. M., Thu, T M., Pasuguin, J. M, Buresh, R. J., & Dobermann, A (2007). Spatially
variable soil fertiity in intensive cropping areas of north Vietnam and its implications for fertlizer needs. Befter
Crops, 91, 28-31

Witt, C., & Dobermann, A. (2002). A site-specific nutrient management approach for irmgated, lowland rice: in
Asia. Better Crops Int, 16(1). 20-24

So, guys, we have wrapped, we have completed this discussion regarding SSNM and
different types of nutrient recommendation approaches. Let us wrap up this lecture and let us
discuss more about the integrated nutrient management and different approaches of integrated
linear nutrient management in our next lecture, with the with the help of some case studies.

Thank you.



