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Chapter-1

Land Resource Inventory (LRI)

Chapter-1 covers a brief description on the process followed in land
resource inventory, its importance and outputs available for
selection of crops for a given survey number based on land

suitability and nutrient management for the selected crops based

on soil fertility status of the soil

It is a recognized fact that the factors and processes affecting degradation, productivity and
sustainability are very site and location specific. For any meaningful intervention needed for
their restoration and management requires site-specific land resource information which is
not available at present for major part of the country.

As the land resources are not uniform and vary from field to field in any given landscape,
generation of location specific information pertaining to the nature and extent of variability
in soil, water availability, topography, land use, and advisories is a prerequisite for successful
planning and implementation of development programs by agriculture, horticulture,
watershed, forestry, irrigation, and other programs in any area.

The site-specific information can be obtained by conducting Land Resource Inventory. Land
Resource Inventory (LRI) is an assessment of the status and changing condition of soil, water
and related resources at the field level.

The LRI provides a diagnostic report for taking up appropriate soil and water conservation
measures, reclamation of physically/chemically degraded lands/soils, improved crop
production and diversification for enhanced productivity and profits and to take up livelihood
support activities for the communities.

The LRI parameters considered for assessment are Geology, Soil depth, Soil texture, Soil
gravelliness, Soil colour, Slope, Erosion, Drainage & flooding, Soil structure, Available Water
Capacity, Land Capability Classification.

The fertility parameters assessed as part of LRI are Organic carbon, EC, pH, Macronutrients (N,
P, K), Secondary nutrients (Ca, Mg, S), Micronutrients (Fe, Mn, Zn, B, Cu).

For LRI and hydrological assessments, the map inputs required from the remote sensing
application centre include (a) physiography and geology map of watershed, (b) sub-watershed
boundary, (c) micro watershed boundary, (d) village boundary, (e) drainages, waterbodies,
roads, railways, habitation, (f) cadastral map (survey no plots - 1:7920 scale), (g) grids (points)
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at 320 m interval for collection of soil samples, (h) two-meter contour lines overlaid on
satellite imagery, (i) satellite imagery (False Color Composite) 5 m resolution. Serial number b
to h are to be overlaid on satellite imagery.

The LRlis carried out by conducting a series of activities in a sequential order. These activities
can be grouped under three phases namely pre-field activities, field and post field activities
phase.

Pre field activities: Under pre field activity phase, most important activity is preparation of
base map which is a derived from integration and interpretation of cadastral map and satellite
imagery.

In the process of LRI assessment, selection and use of appropriate base map is critical for the
generation of required data. The cadastral map is the source which can provide all the needed
information. The cadastral map provides information on the field boundaries with survey
numbers, location of tanks, streams, wells, habitations and other permanent features of an
area. Delineation of land forms like hills, uplands, valleys, salt affected areas etc. is the base
for LRI work and it is also called as image interpretation. For delineation of various landform
features accurately, and to know their extent, high resolution remote sensing data products
like Worldview has to be used. Two-meter contour intervals are extracted using Digital
Elevation Model (DEM) and the same is overlaid on imagery improves the accuracy of the
landform delineation and description at the field level.

Field activities: In the field activities phase, first and foremost action is field traversing for
checking the variations in rock types, landforms, soil site characters etc. in the field from the
base map and correcting accordingly. The second order action under field activity phase iswell
inventory and preparation of maps in respect of land use and land cover, existing conservation
and water harvesting structures. Third order actions within the field activities phase are
collection of soil samples from grid points for fertility analysis, studying soil profiles and site
characteristics, collection of samples from master profiles, grouping similar areas based on
soil characteristics into mapping units.

Post field activities: The post field activities include finalization of soil map with descriptive
legend followed by analysis of soil samples, processing of field data into land capability and
suitability groups. The next order activities among post field activities include preparation of
conservation plan, crops suitability plan and various thematic maps based on collected and
processed data through the GIS platform. Concurrently, in addition to field level data,
meteorological data, demographic, socio-economic and farmers’ details will also be captured
and used appropriately.
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After completion of pre field, field and post field activities, the LRI output is presented in the
form of LRI atlas for each micro watershed and the same is uploaded to the digital
library/portal for its use for generation of DPR. The LRI atlas will provide bundle of details
relating to a micro-watershed.

1. Firstly, it provides general description of the micro watershed and cadastral maps as
well as satellite imagery.

2. Secondly, the LRI atlas will have maps to highlight physiography and geology of the
micro watershed, current land use, location of wells and existing conservation
structures.

3. Thirdly, atlas depicts the extent of slope, erosion, texture, drainage, gravelliness etc.
as part of the site characteristics of the micro watershed.

4. Fourthly, the LRI atlas will have another important map that is soil phase map. Soil
phase means, the soils with same/ similar characteristics will be grouped in to one unit
which is also called as soil mapping unit. Soil phases are alpha numerically coded to
explain the soil series, texture, slope, erosion, gravelliness, stoniness and rockiness. If
a soil phase is coded as BNKaB1g1St1 R2 first three alphabets BNK indicate the soil
series, next alphabet a indicate texture(sand), next alphabet B indicate the slope (1-
3%), next numeral 1lindicate erosion(slight), next alpha-numeral glindicate
gravelliness (15-35%), next alpha-numeral St1 indicate stoniness (0.01to 0.1%), alpha
numeral R2 indicate rockiness (10-25%). Utility of soil phase map is to simplify the
process of selecting the conservation measures and crops. For example, 500 ha micro
watershed area may have 20 soil phases. So, one soil phase will have several survey
numbers. If a conservation measure is suggested to a soil phase, it will be the same
for all the survey numbers in the micro watershed. Similarly, the crop suitability plan.

5. Fifthly, the LRI atlas will also have maps indicating the land capability classes and soil
phase wise proposed conservation and crop plans.

6. Sixthly, the soil fertility maps presented in the LRI atlas indicate the status of macro
and micro nutrients, pH, EC and OC to optimize the application of nutrients and to
improve the soil properties.

Crop Selection based on LRI data

For selection of suitable crops for the given land, the decision support system (DSS) for the
crop suitability is developed. It will guide the implementing personnel of watershed program
or extension functionaries of line departments and farmers on the suitability of crops for each
parcel of land in the micro watershed.

The process followed in developing DSS on crop suitability is, specific requirements of a crop
are compared with the characteristics of land and suitability of the area for the crop is arrived
at based on matching. If the land characteristics of an area match with requirements of the
selected crop, then area is considered as suitable for crop, otherwise it is grouped as not
suitable for the crop.
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Site specific land resources database generated through LRI helps to establish the suitability
of the resources to any selected crop for the area in an objective manner. The land suitability
classification for crops is divided in to four categories, namely orders, classes, subclasses and
units.

At the order level, the mapping units are grouped into suitable(S) or not suitable(N) based on
kinds of suitability for the selected land use. The orders are divided in to classes based on the
degrees of suitability as S1, S2, S3 and N1 and N2 for non-suitability

S1 is considered as highly suitable and land unit having no limitation for sustainable use. S2 is
considered as moderately suitable and land unit not having more than three moderate
limitations. S3 is considered as marginally suitable and land unit having more than three
moderate limitations but not more than two severe limitations. N1 is considered as currently
not suitable due to severe limitations, that may be overcome in time. N2 is considered as
permanently not suitable due to the constraints which cannot be corrected.

The classes are further divided in to subclasses based on kinds of limitations.

The subclasses are divided into land suitability units based on specific management
requirements. The ratings used for defining each class are based on the number and degree
of limitations present. The decision criteria considered for development of DSS on crops
suitability under Sujala-3 project/ REWARD program are soil depth, gravel content, slope
percentage, soil texture and soil drainage. The additional criteria to be considered for crops
selection are, soil reaction, salinity, sodicity and length of growing period.

An example pigeon pea crop suitability to a soil phase JDGcA1 is explained as follows:
Soil depth is 50- 75 cm (S3), gravel content 8% (S1), soil texture-sandy clay (S1), slope -0-1%
(S1), drainage-moderately well (S2).

The inference for the exercise is pigeon pea is marginally suitable to this soil phase as it has
rooting limitation due to lesser soil depth and suitability class is abbreviated as S3r considering
Liebig's Law of the Minimum.

LRI based Nutrient Management

Based on LRl information, soil fertility status of each land parcel is classified as very low, low,
medium, high and very high in the fertility maps.

Very low: The limits fixed for classifying soils as very low for major nutrients, the available N
to be less than 140kg/ha; P205 to be less than 11.45 kg/ha; and available K20 to be less than
72.3 kg/ha.
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Low: The limits fixed for classifying soils as low for major nutrients, the available N to be in the
range of 140-280kg/ha; P205 to be between11.45-22.90 kg/ha; and available K20 to be
between 72.3-144.60 kg/ha.

Medium: The limits fixed for classifying soils as medium for major nutrients, the available N
to be in the range of 281-560 kg/ha; P205 to be between 22.91 & 57.25 kg/ha; and available
K20 to be between 144.70 & 337.40 kg/ha 72.

High: The limits fixed for classifying soils as high for major nutrients, the available N to be in
the range of 561-700 kg/ha; P205 to be between57.26 & 91.60 kg/ha; and available K20 to
be between 337.5 & 674.80 kg/ha.

Very high: The limits fixed for classifying soils as very high for major nutrients, the available N
to be more than 700 kg/ha; P205 to be more than 91.60 kg/ha; and available K20 to be more
than 674.8 kg/ha.

Similarly, the critical limits for micro nutrients are indicated. Based on the micro nutrient
status of the soil phase, the micro nutrient fertilizers’ recommendations are made.
Considering the above criteria, the soil fertility maps are prepared and presented in the atlas.
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Chapter-2

Land Resource Inventory (LRI) Card interpretation

In this chapter, in addition to the concept of land resource
inventory card (LRI card), its importance, aligning fertilizers dosages
as per the crop need and soil fertility status are described

What is LRI card?

Land resource inventory card is a printed document given to a farmer for each of his land
holdings. It provides information about the soil’s health condition based on soil physical and
chemical properties. It helps farmers assess the quality of their farm soil and improve its
productivity in the long run.

Based on these parameters, the LRI card provides recommendations on fertilizer use and
other soil management practices. It also evaluates the changes in soil health that occur due
to land management practices.

Land resource inventory card contains the following information:
1. Farmers general information
e Name
e Gender
e Micro watershed name
e Adress
e Soil sampling year
e Survey/ Hissa No.
e Areain (Acre/ gunta)

e Annual rainfall (mm)

2. Details of land surface and soil properties
e Soil depth
e Soil texture
e Soil gravelliness (%)
e Soil slope (%)
e Soil erosion
e Land capability classes
e Soil water holding capacity
e Soil and water conservation plan
e Traditional soil name
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Soil test results: pH, Electrical conductivity, Organic carbon, Available nitrogen,
Available Phosphorus, Available potassium, Sulphur, iron, manganese, zinc, copper
and boron

4. Secondary and micronutrients recommendations for deficient soils

Soil nutrient classification for very low, low, medium, high and very high soils
Suggested crop plan (Highly suitable, moderately suitable, marginally suitable and not
suitable) based on land resource information

How to use Land Resource Inventory Card

hallow soils are to be used for growing short duration & shallow rooted crops
Digging deep/bigger than recommended size pits & filling with good quality loamy soils
from outside for planting Horticultural crops suggested

2) Texture : Clayey soils are to be moderated by adding sandy soils or weathered parent
material. Quantity of material to be added depends on the local crops requirements. For
sandy soil addition of tank silt or black clayey soils provides better soil air-water

“THE WORLD BANK

relationship environment REWARD
3) Gravelliness : Addition of tank silt or black clayey soils to increase soil volume is Watershed Development Department Kaveri Bhavana,
better. This helps in increasing soil available water & nutrient holding capacity Bengalore-560 009

s

Slope : By following appropriate suggested conservation measures like trench cum
bunding, graded bunding, strengthening of existing bunds or sowing crops across the
slope, better management of lands can be achieved. Bunds Strengthening has to be done
every year

5)  Soil Erosion : Reducing the slope by appropriate bunding. levelling. planting across the

nd
ICAR - National Bureau of Soil Survey and Land Use Planning,
Regional centre, Hebbal, Bangalore -560 024

Contact: E-Mail: nbssgis@gmail.com

slope, growing cover crops & mulching are suggested

) Koetar e Gt By i o Papinie e s e
conservation, addition of clayey materials to sandy soils shall help to improve the AWC
10 some extent.

7). Soil and Water Conservation Plan: The recommended soil and water conservation and

drainage line treatment plans are o be followed. Proper maintenance is most essential
8)  Always apply recommended level of FYM/compost before crop sowing

9) There is no need of adding amendment (lime of gypsum) if the Soil pH is neutral Farmer’s Name D Sugunamma
(pH6.5-7.5) Gender: Male/Female Female
10) Application of required quantity of burnt lime is recommended if the soil pH is <6.5. Microwatershed Name | Kamatampalli (4C3D7v01)
Repeat the soil test after two years and correct based on the soil pH values. Villa
g 2 Address S Talok G
11) In Sodic soils (pH >8.5) apply recommended dose of Gypsum & drain out the excess Bagepalli Taluk, District
salts with good quality irrigation water. Soil year 2023
12) Apply 25 percent extra RDF if the soil is low in major nutrients and reduce 25 percent Survey/Hissa No 46/3
from RDF if the soil has high NPK content. For example if the soil is deficient in Area in (Acre/Gunta) 16
nitrogen, application o-f 125kg RDF nitrogen is recommended in place of 100 kg N. The Annual Rainfall (mm) 835
same needs to be followed for P & K also SN ot SirveyNimberEotal area
13) of bio-fertilizers like Azotob: Phosphate
Solubilizing Bacteria and Mycorrhiza will enhance availability
of major & micro nutrients to the plants & also reduces the cost of &) Details Of Land Surface And Soil Properties
cultiabon = Y Soil Depth Shallow (25-50 cm)
Soil Texture Loamy sand
While applying. soil ndition should be good
s b S "":d;" "'m;mm c:’ S ; Soll Gravelliness (%) Very gravelly (35-60 %)
) Itis recommer to go for soil test at every 2 years interval. — - Soil Slope (%) oy oo G-5%}
Soll Erosion Severe Erosion
For More Informations Please refer Sujala Website (Sujala3iri.karnataka.gov.in)
Land Capability Classes Moderately good cultivable lands with erosion and soil limitations.
Farmers Helpline Centeres: Agricultural Problems-1800-425-3553 Varuna Mitra-92433 45433, Ss‘::lwix' "°':"‘s SESCIy = {. Very low {50 meriny:
Horticulture Helpline--1800-4257910 and Krishi marata vahini-1800-425-1552 "‘;l':"“""‘"’" Trench cum bunding
Traditional Soil Name Shallow Red gravelly Loamy soil

Soil Nutrient Classification

Laboratory Name and Address: National Bureau of Soil Survey and Based on the soil test results the soil is classified as Low, Medium and High in the below table.
Land Use Planning, Regional centre,Hebbal,
Bangalore -560 024. Nutrient Ly Low Medium High e
Soil Test Results ——

05-0.75

Organic Carbon (%)

Issued Month & Year:

Available Nitrogen (Kg/ha) < 140 140-280 280-560 560-700 >700
Parameter Test value Rating Available phosphorus ( Kg/ha ) <115 115-23 23-57 57-91 »91
Available Potassium  Kg/ha ) <72 T2- 145 145-337 337-675 > 675
01 Soil reaction (pH) Available Sulphur (P.P.M - <10 10-20 >20 -
02 Electrical Conductivity (EC) Micronutrients Deficient  Sufficient
L] Organic Carbon {0C) Auailable Zine (P.P.M) 06 506
04 ‘\IWIW= N'l'rlom l;ﬂ Available Iron (P.P.M) <45 245
05 | Available phosphorus (P.05) Available Copper (P-P-M]
g: Av:lla?l\e Potassium ::lml Available Manganese (P P.M)
08 Avallable Zinc (Zn) <06 P F:M Micronutrient Medium
09 Available Boron (B) <05 P.P.M Available Boron {P.P.M)
10 Available Iron (Fe) >45 P.P.M
il Available Manganese (Mn) >10 ] Suggested Crop Plan Based on Land Resource Information
12 Available Copper (Cu) >02 P.RM Sufficient
Note: Fertility data obtained from 320 meters,and may not match the actual value.Properties indicated Suitability Suitable Crops Limitations Suggested Interventions
correspond to the maximum area covered in the survey number. For complete details please refer the LRI
reports /atlases of the watershed area. Highly
Colour . Dv.x:n;' . GreenHi O Yellow:Medium . Orange ‘Low Red : Very Low suitable
Code: Rating Rati Rating Rating Rating Mudera‘e'v
suitable Use of short duration varieties,
Beetroot, Field Bean, Rooting conditions Drought  resistant  crops,
) Chrysanthemum, Marigold, sowing across the slope. Land
‘ ‘ N Marginally Onion, Tomato, B-\pial , Cowpea, leveling  without  exposing
sl.no Parameter Fertilizer Micronutrient fertilizers May be suitable Groundnut, Maize, Carrot, T
. applied in consultation with s ‘;“:ma i
G amboo, Cauliflower, Ragi
= Sulphur (5) Gypstn scientists of KVK and RSK since the = Roctia
- Boran (B) Borax recommendation varies from crop to sty
3 Zinc(Zn) Zinc Sulphate P Lonatnd Pady g;:::":::s
F] " crop
- Iron(Fe) _‘F“"""s Sulphate Guava, Mango, Papaya, Teak, | Rooting conditions
Sulphate m " Silver oak MalabarNeem ,Red
o | Copper(Cu) Copper Sulphate ot sultable gram, Sunflower -
Note: Horticultural crops subjected to availability of good quality irrigation wa

November 2023
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Benefits of LRI card

e The LRI card monitors soil type and quality and provides a report. Based on the
report, farmers can wisely cultivate crops and boost their land’s productivity and
incomes in the long run.

e The LRI card provides a clear picture to farmers of which nutrients are lacking in their
soils. It helps them know which fertilizers should be used and in what quantity.

e Inthe LRI card, the authorities observe the soil regularly and provide a report to the
farmers once every three years. This ensures that farmers have up-to-date
information about their soil’s nature and other related aspects.

e Experts also provide recommendations about the nutrients and other measures to
improve the soil’s quality.
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Adjustment of recommended dose of fertilizer based on
soil nutrient status

Soil analysis provides a detailed picture of the available nutrients in your soil. This helps
identify deficiencies before they become a problem. Based on the soil analysis results, one
can choose fertilizers that provide the specific nutrients to the crops need, avoiding
unnecessary application of other elements which promotes a more sustainable approach to
crop management. By optimizing nutrient use, one can minimize environmental impact and
improve soil health in the long run. By prioritizing soil analysis and addressing nutrient
deficiencies, a strong foundation for healthy plant growth, maximize yields, and minimize
losses from other stresses can be achieved.

The table provided below shows how to adjust the recommended dose of fertilizer (RDF) of

any crop based on the soil nutrient status for Nitrogen (N), Phosphorus (P20s), and Potassium
(K20).
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Very low Low Medium High Very high
Nutrient
kg ha!
Available N <140 140 to 280 281 to 560 561 to 700 >700
Available P2Os | <11.45 | 11.45t022.9 | 22.91t057.25 | 57.26 to 91.6 >91.60
Available K20 | <723 | 723t0144.6 | 144.7t0337.4 | 337.5t0674.8 | >674.8
Correction/ | o 167 | RDFx1.33 RDF x 1.00 RDFx 0.67 | RDFx0.33

Adjustment

Based on the above table provided, the following example can be used for a maize crop having

RDF 60:30:15 kg/acre of NPK if the soil fertility status isvery low, low and medium respectively:

If the soil nutrient status is Very Low

Fertilizers in kg per acre

Nitrogen - 60 (RDF) x 1.67 = 100 Urea: 217 Urea: 175
Phosphate - 30 (RDF) x 1.67 = 50 SSP: 313 DAP: 109
Potash - 15 (RDF) x 1.67 = 25 MOP: 42 MOP: 42
If the soil nutrient status is Medium
Fertilizers in kg per acre
Nitrogen - 60 (RDF) x 1.00 = 60 Urea: 130 Urea: 105
Phosphate - 30 (RDF) x 1.00 = 30 SSP: 188 DAP: 65
Potash - 15 (RDF) x 1.00 = 15 MOP: 25 MOP: 25
If the soil nutrient status is Very High
Fertilizers in kg per acre
Nitrogen - 60 (RDF) x 0.33 = 20 Urea: 44 Urea: 35
Phosphate - 30 (RDF) x 0.33 =10 SSP: 63 DAP: 22
Potash - 15 (RDF) x 0.33 =5 MOP: 08 MOP: 08

10
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Chapter-3
Micro-Watershed Agro-Met Advisory Services (MWAAS)

In this chapter, concept and importance of micro-watershed wise
agro-advisories for improved crop production and the process
followed for dissemination of advisories under REWARD program
are described

Introduction: Agro-met Advisory Services (AAS) are specialized services that provide weather-
based agricultural advisories to farmers. These services integrate meteorological data with
agricultural practices to offer actionable insights, enabling to make informed decisions
regarding real time crop management. The core purpose of AAS is to enhance the resilience
of agricultural systems by helping farmers adapt real time good agricultural practices based
on weather variability and climate change. These services involve a multidisciplinary
approach, combining knowledge from meteorology, agronomy, hydrology, plant protection
and economics to offer timelyand location-specific guidance on various agricultural activities.

Scope of AAS in rainfed agriculture

The scope of agro-met advisory services is broad, encompassing several critical aspects of
agricultural management:

e The advisories encompassed with weather forecasting, provide short, medium, and
long-range weather forecasts that help farmers plan agricultural activities like
selection of crops & varieties, sowing, irrigation, nutrient, pest management,
harvesting etc.

e Agro-met services offer tailoredrecommendations based on the type of crops being
cultivated.

e By monitoring weather conditions that influence the proliferation of pests and
diseases, agro-met services can provide early warnings, enabling farmers to take
preventive measures.

e Agro-met advisory services play a vital rolein managing climate risks by issuing early
warnings for extreme weather events such as droughts, floods, and cyclones.

e These services often include decision support tools that help farmers assess the
potential impact of weather conditions on their crops and make informed choices
regarding agricultural practices. This enables farmers to optimize farm operations
and thereby enhance productivity.

Importance in rainfed agriculture

Agriculture is highly dependent on weather and, weather variabilities have significant
implications on crop production. Agro-Met advisory Services have emerged as an essential

11
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component of agricultural management, offering numerous benefits to farmers and the
broader agricultural community, which are discussed hereunder.

e Enhancing agricultural productivity through timely crop management: AAS provide
critical information that helps farmers optimize their agricultural practices. For
instance, knowing the expected rainfall can guide farmers in deciding the
appropriate crop, time for sowing, thereby ensuring better crop. Similarly, accurate
temperature forecasts help in determining the timing of irrigation and the
application of fertilizers, which can enhance crop yield.

e Reducing weather-related crop losses: Weather-related risks, such as droughts,
floods and unseasonal rains pose significant challenges to Indian agriculture. AAS
help to mitigate these risks by providing early warnings and advisories that allow
farmers to take preventive measures. For example, if a forecast predicts heavy
rainfall, farmers can delay harvesting to avoid crop damage. Similarly, in the event
of a predicted drought, farmers can adjust their irrigation schedules to conserve
water. These proactive measures help reduce losses and ensure better outcomes
for farmers.

e Supporting sustainable agriculture: Sustainable agriculture is crucial for ensuring
long-term food security and environmental conservation. AAS promote sustainable
practices by advising farmers on the optimal use of inputs such as water, fertilizers,
and pesticides. By aligning agricultural activities with weather conditions, these
services help minimize the environmental impact of farming, reduce resource
wastage and promote the adoption of eco-friendly practices. This is particularly
important in the context of climate change, where sustainable farming practicesare
necessary to adapt to changing weather patterns.

e Empowering smalland marginal farmers: AAS empower these major farmersgroup
(82%) by providing them with the knowledge and tools needed to make informed
decisions based on weather consitions. Access to reliable weather information helps
smallholders manage their resources more effectively, improve crop yield and
enhance their resilience to climate variability and improve livelihoods.

e Contributing to climate change adaptation: Climate change poses a significant
threat to Indian agriculture, with increasing temperatures, changing rainfall
patterns and more frequent extreme weather events. AAS are vital for helping
farmers adapt to these challenges. By providing information on weather trends and
climate risks, these services enable farmers to adjust their practices to cope with
changing conditions. This includes adopting drought-resistant crop varieties,
altering planting schedules, and implementing water conservation measures. Agro-
met services thus play a key role in building the resilience of Indian agriculture to
climate change.
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Components of Agro-Met Advisory Services

AAS developed for a region offer a diverse array of services aimed at helping farmers make
informed decisions about their agricultural practices. These services are mainly targeted
towards improvisation of crop productivity, managing climaterisks, and enhancing the overall
resilience of the agricultural sector.

1. Weather information (past and forecast): The cornerstone of agro-met services is
weather forecasting, which includes short-range (1-3 days), medium-range (4-10
days), and long-range (monthly and seasonal) forecasts. These forecasts provide
critical information on temperature, rainfall, humidity, wind speed, and other
weather parameters that directly influence agricultural activities.

2. Crop-Specific Advisories: AAS offer tailored advisories for specific crops, based on
the weather forecasts and the crop’s growth stage. These advisories include
recommendations on the optimal timing for sowing, irrigation schedules, fertilizer
application, pest and disease management.

3. Pest and Disease Forecasting: In recent years, pest and disease forecasting has
become anintegral part of AAS. By analysing weather conditions favourable for the
outbreak of pest and diseases, these services provide early warnings to farmers. This
allows them to take preventive measures, such as applying pesticides or adopting
cultural practices to protect crops.

4. Climate Risk Management: AAS play a crucial role in managing climate risks by
providing early warnings for extreme weather events such as droughts, floods,
cyclones and heatwaves. These warnings enable farmers to take necessary
precautions, such as adjusting their cropping patterns, securing irrigation sources,
or harvesting crops early to avoid damage.

5. Decision Support Systems (DSS) for Farmers: AAS are increasingly utilizing Decision
Support Systems (DSS) that integrate weather data, crop models, and advisory tools.
These systems provide farmers with actionable insights based on real-time weather
information. DSS tools are often available through mobile apps and online
platforms, making them accessible to a broad range of farmers.

Technologies and tools in agro-met advisory services

Usage of specific technology or tool in the AASs play critical role in the success and
effectiveness. By leveraging advancements in meteorology, data analytics and
communication technologies, these services provide timely and accurate weather-related
information to farmers, helping them make informed decisions.
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+ Collection and analysis of data on various
weather parameters, including temperature,
humidity, and rainfall, etc.

+ This data is then processed and analyzed to
monitor and predict weather patterns, assess soil
moisture levels, and map agro-climatic zones.

* Aid on decision making on
selection of crops and cultivars,
pest management options

* Driven mainly through historical
data fed into the model

+ Spatial visualization of observed
\ weatherdata.

* Enables creation of region-
specific advisories that account
for local conditions

\ * Forecast given by competent
\ authority.
May be data driven or synoptic.

* Provide anchoring for automatio
* Accuracy plays a role.

of agro-advisories.
* Support effective dissemination

+ Enables integration of
information.

+ Crop datasets, climate (past and
forecast), soil moisture conditions
etc.

Figure 1: Technology and tools in agro-met advisory services

Micro-watershed level agro-met advisory services (MWAAS)

Karnataka with a second largest area under rainfed farming in India, faces challenges with
respect to climate change induced weather aberrations specially the rainfall distribution,
affecting sustainable production of crops and livelihood of rainfed farmers. In such situation,
AAS play a vital role in day-to-day activities of farming based on realized and forecasted
weather. Present benefits of AAS in the country under Gramin Krishi Mausam Sewa (GKMS)
project are estimated to be around Rs.42,000 crores per annum (NCAER, 2017). However, the
present district level advisory if percolated to GP and/or micro watershed level as envisaged
in the project will have further more benefits.

Project is conceptualized to provide AAS at GP / Micro-Watershed level based on medium and
short-range weather forecast and LRI database involving State Agriculture Universities and
KSNDMC. The project aims to reach 10 lakh ha. under REWARD program and to 28 lakh
farmersin the state with the GP / micro-Watershed level weather forecast and advisory. The
success of the advisories however rests with per cent usability of weather forecast particularly
rainfall. With a net gain of Rs. 8538 per farmer per annum, the overall benefit may work out
to be Rs.2390 crores per annum keeping in view of 28 lakh farmers target in the state. With
an integrated approach of different forecasts, the present usability can be further improved
using LRI information gathered in Sujala-lIl project for selecting the crop.

Scope of MWAAS in the state

e Timely dissemination of advisories based on weather forecast is key to achieve
climate resilient agriculture at finer spatial scalei.e. at a level of micro-watersheds
has not been considered yet, providing a huge scope for farmer centric advisories.
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Changed rainfall distribution both spatially and temporally resulted in increased
frequency of weather extremes viz., drought or flood or both with in the same
season. Several technologies of managing drought / flood are being evolved to
minimize the crop losses need to be advocated to farmers.

Location, soil and crop specific integrated AAS through IVRS, SMS and mobile App
to the farmers enable them to take appropriate practices at farm level timely and
to take the benefit of favourable weather and to minimize the adverse impact of
unfavourable weather.

These technologies are time and situation specific and should reach at right time.
Agro-met advisories are the means for timely delivery of information.

The success is being documented with increased production and economic status.
The benefits can be further improved by downscaling the advisories to micro level
and considering the bio-physical resources. Karnataka under Sujala program intend
to develop LRI data at soil phases. Advisories at micro level considering the LRI data
can help for bringing climate resilience at higher magnitude. Hence, the proposal is
conceptualized.

Objectives

Crop / cropping system recommendation based on LRI and extended range forecast
for farmers at Micro-watershed level.

Crop and soil specific real time contingent practices based on medium and short-
range weather forecast.

Advocating crop nutritional and plant protection schedule for the selected crop
considering LRI data and forecasted weather.

To develop Micro-Watershed Agro-met Advisory Services (MWAAS) dynamic /
interactive app using LRI database and general climate.

Impact assessment of MWAAS on crop performance, climate resilience and farmers
income

Methodology

a.

C.

d.

Weather forecast: Micro-watershed / GP / hobli level weather forecast is generated
at KSNDMC in association with IMD / ISRO.

LRI data bank including crops suitability: WDD supports LRI data from digital library
and the major crops of the domain

Agro-Met Advisories: SAU’s prepare the agro-metadvisories weekly twice (Tuesday
and Friday) considering short / medium range weather forecast for the specified
crops on real time basis. The advisories include soil and water conservation, tillage
practices, crop and varietal selection, sowing, nutrient management, plant
protection, after care, harvesting and post-harvest management practices.

AAS Dissemination: Agro-Met advisories are disseminated through IVRS
(Varunamithra), SMS service, Interactive platform using apps etc by the KSNDMC
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The advisories are planned in 3 Phases
e Phasel: Generaladvisories will be initiated at micro-watershed level for major crops
immediately with SMS and IVRS (Varunamithra) mode
e Phase lI: The advisories will be customized to farmers scale with the mobile app
e Phase lll: Automated AAS using models.

Phase I: Issue of general advisories

As aninception, general advisories based on the crop and cropping systems information, past
weather data and forecasted weather are initiated at micro-watershed level for major crops.
The advisories were shared to LRI managers through WhatsApp and were in turn shared to
farmers through groups created in each micro-watershed.
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Figure 2: General micro-watershed level advisories prepared based on
general information in Phase | of the project
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Phase Il: Farmer scale customized advisories

Crop and farmer specific advisories on crop-management practices based on the prevailing
and forecasted weather will be provided. Advisories will be customized to farmers’ field scale
with the mobile app.

Date of

LRI and Hydrology [y Crop — Variety Sowing

database

/

Crop Weather Calendar

W eather forecast

Climate smart - GOOD AGRICULTURAL PRACTICES

Soil and water conservation Plant protection

Tillage After care

Crop and varietal selection Harvesting

Sowing Post-harvest management
Nutrient management

Figure 3: Pathway of information collection and farmer scale advisory issued

These farmer scale customized advisories areissued in the form of bulletins and automatically
pop-ups in the CRM portals of the dissemination partner i.e. KSNDMC.

General bulletins:

e Contain information on suitable crop and cropping system, varieties for that piece
of land and length of growing period available based on which the long, medium
and short duration variety is recommended, and further good agricultural practices
(GAPs) for raising of the recommended crops/ cropping systems with higher
productivity.

e These bulletins will be shared via WhatsApp groups involving LRI managers and
through them shared to local farmers’ groups.
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Template on general bulletin issued on pigeonpea crop
IVRS advisories:

e In order to disseminate an interactive type of advisory to the farmer under aberrant
climatic conditions a call centre has been established at KSNDMC, where the
agricultural graduates are hired to respond for the queries from farmers.

e They are equipped with a Customized Relationship Management (CRM) portal,
backed up with farmers’ details (location information, LRI information, crops
cultivated, date of sowing of the crop, etc.)
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Considering above info, a set of advisories for different simulated conditions of the
past and forecasted weather in each crop growth stage have been developed and
incorporated to the database (reference advisories for finger millet and pigeonpea
are given in Table 1 & 2).

Likewise, a set of advisories for 15 agricultural crops and 19 horticultural crops have
been prepared by UAS Bangalore, to cover southern Districts of the State. Similarly,
14 agricultural crops and 21 horticultural crops have been prepared by UAS
Dharwad, for Northern Districts of the State.

Whenever a farmer call to the Varunamitra help desk, details of the famer such as
his location, crop under cultivation will pop-up, its growth stage is estimated based
on the sowing date provided by the farmer himself, the past and forecasted weather
information accessed form the KSNDMC database itself and based on all this
information utilized to pop-up a relevant advisory.
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Figure 4: Template of information collected for generation of IVRS advisories
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Figure 4: The CRM interface developed for dissemination of agro-met advisories
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Phase lll: Automated AAS using models

e Good agricultural practices are simulated for different scenarios of realized and
forecasted weather integrating LRI in Phase Il. Updating and automation will be
done with Al/ML platform in Phase lIl.

e During the start of each growing season, a template for collecting information on
crops and cultivars, date of sowing, etc will be shared to LRI managers and the
information is gathered and vetted by KSNDMC and SAUs (UASB and UASD).

e The vetted information is utilized for database creation for automation of the
dissemination of advisories in the SMS format.

e As in IVRS, a set of criteria for automated advisory dissemination through SMS,
especially during critical stages during aberrant weather conditions has to be
simulated and the automation of the SMSs made.

e The SMSs will be shared to the individual farmer if and only if the criteria for that
particular crop such as growth stage, previous week rainfall and forecast
information, necessity of the intervention etc.

e Some of the critical operations being insensitive for weather forecast and soil
moisture content, needs to be provided to farmer, are shared irrespective of soil
moisture content and weather conditions.

Conclusion and way forward

The agro-ecosystem being multi-factor dependent production system, highly prone to
vulnerability due to aberrations. Climatic conditions being major one being able to alter the
system for a maximal extent, needs be monitored and taken care to reduce its impact on
agriculture. Systematic study of such changes in climatic conditions isimportant, on the other
hand, the dissemination or creation of awareness about the changes is important for taking
precautionary measures. In this view, present project has been rolled out in the micro-
watersheds of southern and north interior Karnataka through watershed development
department, GoK. The project targets consortium efforts of Watershed Development
Department, Revenue Department (KSNDMC) and SAUS (UAS-Bangalore and UAS-Dharwad)
for providing comprehensive, timely advisories based on inputs from multi-disciplinary
sources like soil, crop information from WDD, Weather information from KSNDMC and
advisory for those conditions from SAUs. The application of novel technologies like IVRS,
social media (WhatsApp) and SMS etc. has enabled the fast and uninterrupted dissemination
of advisories, and efforts are being made to make further improvements on the same.
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Table 1: Finalized advisories for Agriculture crops
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Table 2: Finalized advisories for Horticulture crops

sere: (Early seres (Mid senes (Late LoDE JoTE | SRCOE sonw S TS
o e e - .. oo = NS P
varieties) varieties) varieties) = T Hemods gy =, WS SRy
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(Fruit maturity)
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Table 2: Finalized SMS formats for different Agri. and Horti. crops of southern Karnataka

Agricultural crops:

Previous
week
rainfall | Upcoming Water
Crop Crop (Above week holding Suggestions/Recommendations
duration | normal,| rainfall )
Normal, | (Yes, No) capacity
Below
normal)
45 Normal Selection of best suitable crop (based
on LRI)
Grow green manure crops like
-40 Normal sunhemp, horsegram or cowpea and
incorporate them within 45-50 days
-20 Plough the land 1-2 times
05 Normal |Yes .Sow 8 kg of seeds .p.er ac.re along W'ith
incorporating fertilizers into the soil
. 6-10 Above Yes High I?rain out excess rainwater from the
Ragi/Finger normal field
millet Intercultivation along with top
25-30 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
31-40 Below No Low Provide Lifesaving irrigation
normal
90-110 Below o Low
normal
90-110 Above Yes High Tying up to avoid crop lodging
normal
111-120 Suitable time for harvest
.40 Normal Selection of best suitable crop (based
on LRI)
50 Preparedness: Plough the land 1-2
times
Sow 5-6 kg of Rhizobium treated
0-10 Normal |Yes seeds per acre along with
incorporating fertilizers into the soil
Redgram/Pigeon 31 Normal | Yes Earthing up to create drainage
pea channels
32 Placing of 4-5 pheromone traps
35 Nipping
80-100 Below No Low Provide Lifesaving irrigation
Normal
130-180 Below No Low Harvest for vegetable purpose
Normal
180-210 Suitable time for harvest
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Previous
week
rainfall | Upcoming Water
Crop Crop (Above week holding Suggestions/Recommendations
duration | normal, | rainfall )
Normal,| (Yes, No) capacity
Below
normal)
Preparedness: 1. Plough the land 1-2
times, 2. Grow green manure crops
like sunhemp, horsegram or cowpea
and incorporate them within 45-50
days
0-4 Normal |Yes ?ow 6 kg of seeds ‘p.er ac‘re along w'ith
incorporating fertilizers into the soil
Maize 5.10 Above Ves High [?rain out excess rainwater from the
normal field
Intercultivation along with top
25-35 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
Below
90-110 No Low Harvest the crop for fodder purpose
Normal
110-120 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times
Sow 45 kg of Rhizobium treated
0-7 Normal |Yes seeds per acre along with
incorporating fertilizers into the soil
9597 Normal | Yes Earthing up to create drainage
Groundnut channels
28-30 Normal |Yes Apply 200 kg gypsum per acre
35-50 Below No Low Provide Lifesaving irrigation
Normal
100-110 Normal | Yes Harvest green pods when moisture is
present
120 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times, 2. Grow green manure crops
like sunhemp, horsegram or cowpea
and incorporate them within 45-50
days
Sunflower Sow 2 kg of Azotobacter treated
0-4 Normal |Yes seeds per acre along with
incorporating fertilizers into the soil
30-35 Normal |Yes Earthing up to create drainage

channels
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Previous
week
rainfall | Upcoming Water
Crop crop (Above week holding Suggestions/Recommendations
duration | normal, | rainfall )
Normal,| (Yes, No) capacity
Below
normal)
36-45 Normal |Yes Spray 0.2 % Borax
46-55 Below No Low Provide lifesaving irrigation
Normal
110.120 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times
Sow 10-12 kg of Rhizobium treated
0-5 Normal |Yes seeds per acre along with
incorporating fertilizers into the soil
Horsegram, Earthing up to create drainage
Cowpea, Field 30-35 Normal |Yes
bean channels
Below i o
36-45 No Low Provide lifesaving irrigation
Normal
65-75 Below No Low Harvest for vegetable purpose
Normal
76-95 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times
Sow 4-5 kg of seeds per acre along
0-5 Normal |Yes with incorporating fertilizers into the
soil
Fox tail millet, Above , Drain out excess rainwater from the
Kodo millet, 6-10 Normal Yes High field
Little millet, Intercultivation along with top
Proso millet, 25-30 Normal |Yes dressing of recommended dose of
Barnyard millet, nitrogenous fertilizers
Brown top Below N L
millet 31-40 Normal No Low Provide Lifesaving irrigation
90-100 Below No Low Harvest for fodder purpose
Normal
90-100 Above Yes High Tying up to avoid crop lodging
Normal
110-120 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times
Greengram Sow 6-8 kg of Rhizobium treated
0-10 Normal |Yes seeds per acre along with

incorporating fertilizers into the soil
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Previous
week
rainfall | Upcoming Water
Crop Crop (Above week holding Suggestions/Recommendations
duration | normal, | rainfall )
Normal,| (Yes, No) capacity
Below
normal)
30-35 Normal |Yes Earthing up to create drainage
channels
45-50 Below No Low Provide lifesaving irrigation
Normal
70-80 Below No Low Harvest for vegetable purpose
Normal
90-100 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times
Sow 6-8 kg of Rhizobium treated
0-10 Normal |Yes seeds per acre along with
incorporating fertilizers into the soil
Blackgram Earthing up to create drainage
30-35 Normal |Yes
channels
45-50 Below No Low Provide lifesaving irrigation
Normal
90-100 Suitable time for harvest
Preparedness: 1. Plough the land 1-2
times. 2. Grow green manure crops
like sunhemp, horsegram or cowpea
and incorporate them within 45-50
days
Sow 0.5 kg of seeds per acre along
0-5 Normal |Yes with incorporating fertilizers into the
soil
Intercultivation along with top
Cotton 30-32 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
33-35 Normal |Yes Placing 4-5 Pheramone traps
80-100 Below No Low Provide lifesaving irrigation
Normal
80-100 Above Ves High I?rain out excess rainwater from the
Normal field
120-140 Below Low |Provide lifesaving irrigation
Normal
180-200 Suitable time for harvest
Sorghum Preparedness: 1. Plough the land 1-2

times
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Previous
week
rainfall | Upcoming Water
Crop Crop (Above week holding Suggestions/Recommendations
duration | normal, | rainfall )
Normal,| (Yes, No) capacity
Below
normal)
0-4 Normal |Yes TSow 3 kg o_f seeds _p_er ac_re along w_ith
incorporating fertilizers into the soil
510 Above Ves High Prain out excess rainwater from the
Normal field
Intercultivation along with top
25-35 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
90-110 Below No Low Harvest for fodder purpose
Normal
111-120 Suitable time for harvest
Preparedness: 1. Prepare Levelled
Days after puddled land 2. Transplant 20-25
transplanting days seedlings along with fertilisers
incorporation
Intercultivation for Weed
25-35 Normal |Yes management and top dressing of
nitrogenous fertilisers
Paddy 51-60 Normal |Yes Top_c!ressing of nitrogen and potassic
fertilizers
66-90 Above Ves Low Drain <_)ut .more than 2-inch rain
Normal water in field
91-110 Below No Low !Drt_)vid_e Iifesaving irrigation by
Normal irrigating upto 2 inch of water
111-120 Above Ves High Drain (?ut 'more than 2-inch rain
Normal water in field
121-130 Suitable for harvest
Preparedness: 1. Plough 1-2 times
and level the land
2. Grow green manure crops like
sunhemp, horsegram or cowpea and
incorporate them within 45-50 days
Sow 25 kg of seeds per acre along
Aerobic rice 0-12 Normal |Yes with incorporating fertilizers into the
soil
Intercultivation along with top
13-30 Normal |Yes High dressing of recommended dose of
nitrogenous fertilizers
31.55 Above Yes [?rain out excess rainwater from the
Normal field
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Previous
week
rainfall | Upcoming Water
Crop Crop (Above week holding Suggestions/Recommendations
duration | normal, | rainfall )
Normal,| (Yes, No) capacity
Below
normal)
56-80 Below No Low Provide lifesaving irrigation
Normal
81-95 Below No Low Provide lifesaving irrigation
Normal
96-120 Above Ves High [?rain out excess rainwater from the
Normal field
121-125 Suitable time for harvest
Preparedness: 1. Plough the land 2-3
times
2. Planting setts in 3 feet distance
rows along with fertilisers
incorporation
Intercultivation for Weed
30-45 Normal |Yes management and top dressing of
nitrogenous fertilisers
Intercultivation along with top
Sugarcane 70-80 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
Intercultivation along with top
105-120 Normal |Yes dressing of recommended dose of
nitrogenous fertilizers
150-210 Below No Low Provide lifesaving irrigation
Normal
211-260 Above Ves High I?rain out excess rainwater from the
Normal field
290-320 Suitable time for harvest
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Horticulture crops:

Previous
week
rainfall | Upcomi
Ab k
Crop (Above | ng .wee Crop duration Advisories
normal, | rainfall
Normal, |(Yes, No)
Below
normal)
Normal |Yes 30 days afjcer Staking operation
transplanting
40 days after
Tomato Normal |Yes ¥ ) Install 15 yellow sticky traps per acre
transplanting
45 days after Apply recommended pesticides for leaf
transplanting curl virus and sucking pests
30 days after
Normal |Yes v ) Staking operation
transplanting
Normal | Yes 40 days affcer Installation of 15 yellow sticky traps per
Brinial transplanting acre
J 45 days after Application of recommended pesticides
Normal |Yes . . . .
transplanting for little leaf virus and sucking pests
Normal | Yes 50 days aftcer Application of recommended fungicides
transplanting for shoot and stem borer
30 days after . .
Normal |Yes . Staking operation
transplanting
- 1 -
Chilli Normal | Yes 40 days afjcer Installation of 15 yellow sticky traps per
transplanting acre
Normal | Yes 45 days afjcer Application of recommendgd pesticides
transplanting for leaf curl virus and sucking pests
Normal |Yes 25 c!ays after Spray recommended pesticides for
sowing sucking pests
Normal |Yes 30 and 45, days Spraying of Arka vegetable special
after sowing
Potato
45 days after ) ,
Normal |Yes ) Intercultural operation and earthing up
sowing
50 days after
Normal |Yes . Y Suitable measures for late blight
sowing
ft
Normal |Yes 30 d.ays arter Earthing up
sowing
Onion Normal |Yes 35 d.ays after Installation of 2 pheromones traps per
sowing acre
Normal | Yes 45 o!ays after Intercultural operation ar‘\d spray‘ing gf
sowing 1% boron and 100 ppm gibberellic acid
30 days afte
French bean |Normal |Yes . Y ' Staking for pole type beans
sowing
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Previous
week
rainfall | Upcomi
Ab k
Crop (Above | ng -Wee Crop duration Advisories
normal, | rainfall
Normal, |(Yes, No)
Below
normal)
Normal | Yes 35 c!ays after Spray recommended pesticides for
sowing sucking pests
40 days after Intercultivation and top dressing of
Normal |Yes . . . .
Sweet potato sowing nitrogen fertilizer and earthing up
P 120 days after |Installation of 10 pheromones traps per
Normal |Yes .
sowing hactare
Normal | Yes 20 c!ays after Installation of 10 pheromones traps per
Cabbage sowing hactare
30 days after Intercultivation and top dressing of
Normal |Yes . . - .
sowing nitrogen fertilizer and earthing up
Normal | YVes 25 d'ays after Spraying of 250 ppm ethrel at 2 to 4 leaf
Pumpkin sowing stage
30 days after ) )
Normal |Yes ) Spraying of Arka vegetable special
sowing
Plough the land and sow green manure
crops like sunhemp, cowpea, horse gram
Normal | Yes 01/06 - 04/06 and incorporate it to the soil after 45
days of sowing
Mango Normal |Yes 05/06 - 07-06  |Spray Arka mango special
Normal |Yes 07/07 - 10/07 | Prune the trees
1. Spray Arka mango special. 2.
Normal |Yes 24/12 - 27/12  |Installation of 10 pheromones traps per
hactare
Bunch 38 weeks after ,
developm | Normal ) Give support to the plants
planting
Banana ent
42 ks aft
Normal wge > arer Denavelling
planting
Less than No 25/02 - 28/02 | Mulch the tree basins using dried leaves
normal
Jackfrul Crops ke sumhermp, sones, horse gt
Normal | Yes 01/06 - 04/06 and incorporate it to the soil after 45
days of sowing
Prune the vines (Summer pruning) and
Grapes Normal |Yes 01/04 - 05/04 |apply recommended dose of fertilizers

and mulch the soil using dried leaves
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Previous
week
rainfall | Upcomi
Crop (Above | ng 'Week Crop duration Advisories
normal, | rainfall
Normal, |(Yes, No)
Below
normal)
Normal | Yes 08/04 - 10/04 Application of recommended fungicides
for powdery mildew and downy mildew
Normal |Yes 01/10-05/10 |Prune the vines (Winter pruning)
Ir_;isr::fn No 01/03 -05/03 Mulch the soil using dried leaves
Plough the land and sow green manure
Guava Normal | Yes 01/06 - 04/06 crop§ like sunherT\p, cowpeé, horse gram
and incorporate it to the soil after 45
days of sowing
For the control of bronzing, spray 0.5 %
Normal —Yes 08/10 - 10/10 DAP and zinc sluphate
:\zi'::fn No 01/03 - 05/03 | Mulch the soil using dried leaves
sapota Plough the land and sow green manure
Normal |Yes 01/06 - 05/06 crops like sunhemp, cowpea, horse gram
and incorporate it to the soil after 45
days of sowing
I;]zsrsn;c:fn No 01/03 - 05/03 | Soil mulching using dried leaves
For virus management. 1. Installation of
Normal |Yes 01/04 - 05/04 |10 yellow sticky traps per acre. 2.
Papaya Application of 5 % neem oil
Plough the land and sow green manure
Normal | Yes 01/06 -05/06 crops like sunhemp, cowpea, horse gram
and incorporate it to the soil after 45
days of sowing
Normal | Yes 01/03 - 04/03 Prune the trees and mulch the soil using
dried leaves
Papaya PIougT.ihe Iar;]d and sow greerr: manure
crops like sunhemp, cowpea, horse gram
Normal | Yes 01/06 - 04/06 and incorporate it to the soil after 45
days of sowing
:\zi'::fn No 01/03 - 04/03 |Soil mulching using dried leaves
Pomegranate | Normal | Yes 07/03 - 10/03 Applic§tion of recommended pesticides
for fruit borer
Normal | Yes 01/06 - 04/06 Intercultivation and application of

fertilizers
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Previous
week
rainfall | Upcomi
Ab k
Crop (Above | ng -Wee Crop duration Advisories
normal, | rainfall
Normal, |(Yes, No)
Below
normal)
Sowing of green manure crops like
Normal |Yes 05/06 - 08/06 Fowpea, hc')rse. gram afte'r cultivation and
incorporating it to the soil after 45 days
of sowing
Normal |Yes 01/09 - 04/09 |Spray 2.5 ml/I of ethrel 39 %S L
Normal |Yes 01/10- 04/10 |Pruning
Normal | Yes 01/03 - 04/03 Soil mulching uisng coconut fronds and
coconut husk
For rugose whitefly management. 1.
Normal |Yes 01/04 - 04/04 |Installation of 10 yellow sticky traps per
Coconut acre. 2. Application of 5 % neem oil
Plough the land and sow green manure
crops like sunhemp, cowpea, horse gram
Normal | Yes 01/06 - 04/06 and incorporate it to the soil after 45
days of sowing
Less th
ess than Yes 01/03 - 04/03 | Provide shade for new plantations
normal
Normal | Yes 01/06 - 04/06 Inte.r.cultural operation and application of
fertilizers
More Application of 1 kg phosphate fertiliser
than Yes 05/06 - 10/06 |and 2 kg neem cake per palm for control
Arecanut .
normal of yellow leaf disease of arecanut
I I I i licati f
Normal | Yes 01/10 - 04/10 nte.rt.:u tural operation and application o
fertilizers
More .
than Ves 05/10 - 10/10 Suitable measures for the control of leaf
spot
normal
Normal |Yes 08/02 - 12/02 | Soil mulching using dried leaves
Normal |Yes 01/6 - 05/06 Prune the trees
Cashewnut PIougIII‘Ehe Iar;}d and sow greerr: manure
Normal | Yes 06/6 - 10/06 crops like sunhemp, cowpea, horse gram
and incorporate it to the soil after 45
days of sowing
Normal | YVes 01/06 - 05/06 Inte.r.cultivation and application of
fertilizers
Black pepper Intercultivation and application of
Normal |Yes 01/08 - 05/08 3 PP

fertilizers

66




Reference material on Effective Generation and Dissemination of LRI and Agro-advisories under REWARD Program

Previous
week
rainfall | Upcomi
Crop (Above | ng 'Week Crop duration Advisories
normal, | rainfall
Normal, |(Yes, No)
Below
normal)
Normal | Yes 06/08 - 08/09 Prune the supportive trees to manage
shade
Normal |Yes 01/03 - 05/03 | Soil mulching using dried leaves
Cardamom Normal |Yes 01/05 - 05/05 Unc.over the flower bunches to facilitate
pollination by honey bees
Normal |Yes 01/06 - 05/06 | Pruning of shade trees
Ginger & Growth Normal 30 days after Intercultivation and application of
Turmeric stage planting fertilizers and earthing up
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Climatic variability and scope of Agromet advisories for
North Interior Karnataka at micro watershed level

North Interior Karnataka (NIK), also locally known as Uttara Karnataka is a geographical region
consisting of mostly semi-arid plateau from 300 to 730 metres (980 to 2,400 ft) elevation that
constitutes the northern part of the South Indian state of Karnataka. It has 12 districts namely
Bagalkote, Belagavi, Ballary, Bidar, Dharwad, Gadag, Haveri, Kalaburgi, Koppal, Raichur,
Vijayapura and Yadagiri. The plateau comprises the Agro-climatic zones of North-Eastern
Transition Zone, North-Eastern Dry Zone, Northern Dry Zone and the Northern Transition
Zone.

Northern interior Karnataka characterized by its diverse climatic conditions, faces significant
climatic variability due to its geographical and topographical features. The region is heavily
dependent on the southwest monsoon (June to September) for its primary rainfall (659 mm
rainfall per annum). However, the distribution and intensity of rainfall can be highly variable
from year to year. Rainfall is often uneven, with some areas receiving ample rainfall while
others experience deficits. This variability can impact crop yields and water availability. Post-
monsoon periods can see dry spells, particularly in the northeastern parts of the region,
affecting rabi (winter) crops.

Northern interior Karnataka experiences significant temperature fluctuations between
seasons. Summers are hot, with little precipitation and temperatures ranging from 22°C to
39°C. Temperatures in the eastern sections of the region, particularly Raichur and Bellary
districts, might reach 44°C. Winters are often dry and cold, with temperatures ranging from
8°C to 25°C. while winters can be relatively cooler, though not extremely cold. The region can
also experience large diurnal temperature variations, with significant differences between day
and night temperatures. Humidity levels are generally higher during the monsoon season due
to increased moisture in the air. However, during the dry season, humidity levels can drop
significantly, leading to arid conditions. High humidity can influence the prevalence of crop
diseases and pests, while low humidity can affect soil moisture and crop health.

The NIK region is prone to periodic droughts, particularly during years when the monsoon is
weak or irregular. This can severely affect crop production and water availability. Conversely,
intense monsoon rains can lead to localized flooding, especially in areas with poor drainage
or on flat terrains. The region experiences seasonal variations in wind patterns, with strong
winds often occurring during the monsoon season. These winds can impact soil erosion and
crop stability. The region's varied topography, including flat plains and hilly areas, affects local
microclimates. Elevation changes can result in different temperature and rainfall patterns over
short distances. The region typically falls into semi-arid to sub-humid climate zones,
characterized by a mix of dry conditions and occasional high rainfall. This gradient affects
agricultural practices and crop choices.

Understanding this climatic variability is crucial for effective agricultural planning and
management in northern interior Karnataka. Farmers need to adapt their practices to the
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region’s specific climatic conditions to optimize crop production and mitigate risks associated
with extreme weather events.

Weather based crop advisories at the micro watershed level are indeed the need of the hour
for several compelling reasons. Weather-based advisories tailored to micro watersheds help
farmers make decisions that are finely tuned to their specific conditions, rather than relying
on generalized or regional forecasts. As climate patterns become more unpredictable,
localized weather data becomes crucial for adapting farming practices. Micro watershed-level
advisories provide timely information that helps farmers respond to sudden changes in
weather, such as unexpected rainfall or temperature extremes.

Efficient use of water and other resources is vital in agriculture. Localized weather forecasts
help in precise irrigationscheduling, reducing water waste and ensuring that crops receive the
optimal amount of water. This is particularly important in areas facing water scarcity. Weather
conditions can influence the prevalence and spread of pests and diseases. Micro watershed-
level advisories can provide specific guidance on when to apply pest control measures or
fungicides, reducing the risk of crop damage and improving overall health. Providing farmers
with localized, actionable information empowers them to make better decisions. This leads to
more effective management of their farms and increases their ability to adapt to changing
conditions.

In summary, the need for weather-based crop advisories atthe microwatershed levelisurgent
and crucial for addressing the challenges of modern agriculture. It supports precision farming,
resource optimization, climate adaptation, and risk management, all of which contribute to
more sustainable and productive agricultural practices.
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Table 1: Finalized advisories for pigeonpea crop.
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Table 2: Finalized advisories for sunflower crop
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Table 3: Finalized advisories for cotton crop
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Table 4: Finalized advisories for soybean crop
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Table 4: Finalized advisories for maize crop
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Table 5: Finalized advisories for groundnut crop
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Table 6: Finalized advisories for bajra crop
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Table 7: Finalized advisories for sugarcane crop
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Reference material on Effective Generation and Dissemination of LRI and Agro-aadvisories under REWARD Program
Table 9: Finalized advisories for chickpea crop
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Table 10: Finalized advisories for sorghum crop
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Table 11: Finalized advisories for blackgram crop
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Table 12: Finalized advisories for greengram crop
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Horticulture crops:

Reference material on Effective Generation and Dissemination of LRI and Agro-aadvisories under REWARD Program

Table 1. Finalized advisories for Mango
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Table 2. Finalized advisories for Guava
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Table 3. Finalized advisories for Grapes
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Table 4. Finalized advisories for Pomegranate
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Table 5. Finalized advisories for Lemon
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Table 6. Finalized advisories for Sapota

TEPNG e 6003 BYWOZ SRCRBBRRYT.

3¢ S HISh B3 |, A% sons = e Bemod gRmie
<) o e )
(Phenophase) el =
ozl
o, 29ODS, ¥ e, BeRF A58 (Preparedness): 3¢ TPeImw, Lo [ AGTRRYT.
(RBRcW) 8.00F. a%F.—1 , T8 BRI o8 933 10 oe x 10 cwe. ©030md_1 X1 x1 qoeet® Mg riaséri@éabn1 fcTatey
8.7 -2 [aholows) mcjécsg B NBBII, T [PR TONR &meom‘% 3e3 msﬁé 53
ToL BRRT TWTORT BRFNAYY (1-3) ©0IT BINII), BLODWIDD. NBT
mad T HILD TS TRQ HTROR, TRAT RRYINT, LINDIT. ES Hoecrns
BeRERoD SREDHT.
DS 03 e BoWoTY De. Je0R 2.0 RO BR0EREREE 75 BUR &.
z03 TORIN0T IR e 3 ® 0 Bs
wpme 2.0 Mo #Fr 75 BLRR. ¥PW 1.0 MO LUFOoREO 50 Beay .
fxrm;\ EveIEY) 52@% 30R0T TN &otd) 8ND G TOW WOTen ABNYR e
TORINOT 3R -
9% Qedn 2 o 0.8 eR,3e003m wFwe 1.7 de. cédmc;ﬁfaoﬂaew 30 Q& Zedd
Iy, VBT ENRIEL T Bnet 3¢ QUBOZ SRRERHRT.
n
%o RN B3 WY [BecuBQ A 0IBY AT, WABVTOZ BREF.
s mmros SWIRk AT BRAT BERATT), 3RRY BRBFHI.
= ¢ QT ROTRF JRCQZROD BeYRTR, FRCLY BRBIT. 1OCIRT
=03 ORIN0T WO T ©

88




Reference material on Effective Generation and Dissemination of LRI and Agro-aadvisories under REWARD Program

Table 7. Finalized advisories for Coconut
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Table 8. Finalized advisories for Arecanut
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Table 9. Finalized advisories for Turmeric
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Table 10. Finalized advisories for Betel vine
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Table 11: Finalized advisories for Brinjal
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Table 12: Finalized advisories for Onion
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Table 13: Finalized advisories for Tomato
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Table 14: Finalized advisories for Potato
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Table 15: Finalized advisories for Chilli
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Table 16: Finalized advisories for Cucumber
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Table 17: Finalized advisories for drumstick
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Table 18: Finalized advisories for Cabbage
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Table 19: Finalized advisories for Cauliflower
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Finalized SMS formats for different Agricultural and Horticultural crops of southern
Karnataka.
Agricultural crops

Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
Selection of best suitable crop
45 Normal (based on LRI)
20 land reparation: plough the
land 1-2 times
seed treatment with
-1 . .
biofertilizers
0 Normal Yes sowing
0 Normal No Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non-
germinated places.
one seedling should be kept at
. f1 . i
7 Normal No adistance o ‘ O cmin crpr ine
and the remaining seedlings
should be uprooted.
21 Normal Ves Take interculture operation for
weed control
Bel - . o
Soybean 25 ncfr::wv:l No Deficit Provide protective irrigation
37 Install 6 Pheromones per acre
for Spodoptera insect control
35 Above Ves Sufficient Make drainage faFlllty to
normal remove excess rain water
45 Below No Deficit P.rotectlve irrigation should be
normal given
55 For the control of pod borer
spray suitable insecticides
60 Spray 2 % urea solutionat 50 %
flowering
65 Below No Deficit P.rotectlve irrigation should be
normal given
75 Spray 1 % potassium nitrate at
15 days after flowering
For the control of pod borer
80 . . S
spray suitable insecticides
85 Below No Deficit P.rotectlve irrigation should be
normal given
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
100 Above Ves Sufficient Make drainage faFI|Ity to
normal remove excess rain water
125 Harvest
Selection of best suitable crop
40 Normal (based on LRI)
220 Preparedness: Plough the land
and harrow 1-2 times
0 Normal Yes sowing
0 Normal Yes Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Gap filling
one seedling should be kept at
7 Normal No a distance of 10 cmin crf)p line
and the remaining seedlings
should be uprooted.
20 Normal No Interculture operation for
weed control
21 Normal Yes Spray post-emergent herbicide
for management of weeds.
30 Normal Yes Sufficient Make drainage faqhty to
Redgram/Pigeon remove excess rain water
pea 40 Normal No Takg interculture opera‘non for
moisture conservation
45 Nipping should be practiced
60 Normal No Deficit P‘rotect'lve irrigation should be
given
65 Install 4 -5 pheromen traps per
acre
70 Take suitable management for
the control of pod borer.
75 Spray Pulse magic 10 ml per lit
of water.
85 Changelure of pheromonetrap
90 Spray Pulse magic 10 ml per lit
of water.
95 Spray suitable insecticides for
the control of pod borer.
100 Normal No Deficit P‘rotect'lve irrigation should be
given
110 For the control of pod fly spray

suitable insecticides
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
120 Normal Yes Sufficient Make drainage fa.CIIIty to
remove excess rain water
130 Normal No Deficit P‘rotect'lve irrigation should be
given
150 Normal Yes Sufficient Make drainage fa.CIIIty to
remove excess rain water
Harvest by looking to weather
180
forecast
Preparedness: 1. Plough the
land 1-2 times, 2. Grow green
manure crops like sun hemp,
horsegram or cowpea and
incorporate them within 45-50
days
0 Normal Yes Sowing
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
one seedling should be kept at
7 Normal No a distance of 20 cmiin cr.op line
and the remaining seedlings
should be uprooted.
Interculture operation for
20 Normal No
Maize weed control
21 Normal Yes Spray post-emergent herbicide
for management of weeds.
23 Below No Deficit P‘rotect'lve irrigation should be
normal given
25 For control of fallarmyworm
spray suitable insecticides.
30 Normal Yes Apply top dressing
35 Above Yes Sufficient Make drainage fa.cility to
normal remove excess rain water
For the control of leaf blight
35 . ..
spray suitable fungicides
For control of fallarmyworm
40 . . L
spray suitbale insecticides.
45 Normal No Deficit P.rotectlve irrigation should be
given
For the control of leaf blight
50 . ..
spray suitable fungicides
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
60 For control of fallarmyworm
spray suitable insecticides.
65 Below No Deficit P‘rotect'lve irrigation should be
normal given
70 Above Yes Sufficient Make drainage faFlllty to
normal remove excess rain water
90 Below No Deficit P‘rotect'lve irrigation should be
normal given
100 Below No Deficit Harvest the produce for fodder
normal purpose
120 Harvest
land reparation: plough the
=20 ,
land 1-2 times
1 seed treatment with
biofertilizers
0 Normal Yes sowing
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
one seedling should be kept at
a distance of 10 cm in crop line
7 Normal No . .
and the remaining seedlings
should be uprooted.
15 Normal No Interculture operation for
weed control
Groundnut 21 Normal Yes Spray post-emergent herbicide
for management of weeds.
25 Below No Deficit Provide protective irrigation
normal
30 Normal No Take interculture operation for
weed control
35 Above Ves Sufficient Make drainage faFI|Ity to
normal remove excess rain water
Apply Gypsum during last
45 Normal No . .
interculture operation
50 Below No Deficit Provide protective irrigation
normal
55 Spray suitable insecticides for
the control of leaf minor.
65 Spray suitable fungicides when
Tikka disease appeared
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
70 Below No Deficit Provide protective irrigation
normal
35 Spray suitable fungicides when
Tikka disease appeared
90 Above Yes Sufficient Make drainage faFlllty to
normal remove excess rain water
120 Normal Harvest
land reparation: plough the
=20 )
land 1-2 times
seed treatment with
-1 Normal Yes biofertilizers
0 Normal Yes sowing
0 Normal Yes Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
10 Leave one Seedling and
remove the remaining
20 Spray post-emergent herbicide
for management of weeds.
25 Spray suitable insecticides for
Sunflower — the control of sucking pests
35 clow No Deficit Provide protective irrigation
normal
To control hairy caterpillar
40 . . ..
spray suitable insecticides
For better pollination, in the
morning between 8 and 11
42 o'clock, tie a cloth to hand and
gently touch the blooming
flower.
At the first stage of flowering
45 0.5 borax solution should be
sprayed
70 Below No Deficit Provide protective irrigation
normal
100 Harvest
land reparation: plough the
=20 ,
land 1-2 times
1 seed treatment with
biofertilizers
Greengram 0 Normal Yes sowing
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
one seedling should be kept at
7 Below No Deficit a distance of 10 cm in crpp line
normal and the remaining seedlings
should be uprooted.
3 Above Yes Sufficient Make drainage faFIllty to
normal remove excess rain water
21 Normal No Interculture operation for
weed control
)5 Below No Deficit P‘rotect'lve irrigation should be
normal given
As a preventive measure for
30 shoot fly and aphid spray
suitable
35 Below No Deficit P.rotectlve irrigation should be
normal given
If there is a yellow mosaic
35 disease spray suitable
insecticide
Spray of suitable fungicide for
40
the control of leaf spot
45 Spray Pulse magic 10 ml per lit
of water.
48 Below No Deficit P.rotectlve irrigation should be
normal given
If shoot fly incidence found
50 . . ..
spray suitable insecticides
Spray suitable fungicide for the
55 .
control of powdery mildew
56 For the control of sucking pests
spray suitable insecticides
60 Below No Deficit Green pods may be harvest
normal
75 Harvest
20 land reparation: plough the
land 1-2 times
Blackgram 1 seed treatment with
biofertilizers
0 Normal Yes sowing
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
one seedling should be kept at
7 Below No Deficit a distance of 10 cm in crpp line
normal and the remaining seedlings
should be uprooted.
3 Above Yes Sufficient Make drainage faFIllty to
normal remove excess rain water
21 Normal No Interculture operation for
weed control
)5 Below No Deficit P‘rotect'lve irrigation should be
normal given
As a preventive measure for
30 shoot fly and aphid spray
suitable
35 Below No Deficit P.rotectlve irrigation should be
normal given
If there is a yellow mosaic
35 disease spray suitable
insecticide
Spray of suitable fungicide for
40
the control of leaf spot
45 Spray Pulse magic 10 ml per lit
of water.
48 Below No Deficit P.rotectlve irrigation should be
normal given
If shoot fly incidence found
50 . . ..
spray suitable insecticides
Spray suitable fungicide for the
55 .
control of powdery mildew
56 For the control of sucking pests
spray suitable insecticides
60 Below No Deficit Green pods may be harvest
normal
75 Harvest
20 land reparation: plough the
land 1-2 times
Cotton 0 Normal Yes sowing
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
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Previous
week
rainfall | Upcoming Water
Crop le? (Above wgek holding | Suggestions/Recommendations
duration | normal, | rainfall )
Normal, | (Yes, No) capacity
below
normal)
Apply magnesium sulphate
and 25 % extra recommended
0 Normal Yes dose of fertilizer at the time of
sowing for the control of leaf
reddening.
Take gap filling in non
10 Normal Yes germinated places.
20 Below No Deficit P.rotect'ive irrigation should be
normal given
30 Spray post-emergent herbicide
for management of weeds.
45 Below Yes Earthing up and top dressing
normal may be practiced
55 For the control of sucking pests
spray suitable insecticides
60 Below No Deficit P‘rotect-ive irrigation should be
normal given
Install 12 pheromone traps per
70 acre for the control of pink boll
worm at initial time.
Spray 1% magnesium sulphate
75 +19:19:19 (1%) solution for
the control of leaf reddening
80 Below No Deficit P.rotective irrigation should be
normal given
For the control of pink boll
85 worm spray suitable
insecticides
33 Spray urea2%or1 %
potassium nitrate solution
Spray 1% magnesium sulphate
90 +19:19:19 (1%) solution for
the control of leaf reddening
100 For the control of mirid bugs
spray suitable insecticides
For the control of pink boll
110 worm spray suitable
insecticides
115 Below No Deficit P.rotective irrigation should be
normal given
Spray 1% magnesium sulphate
120 +19:19:19 (1%) solution for
the control of leaf reddening
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
150 Below No Deficit picking of cotton may be
normal started
160 Above Ves Sufficient Make drainage faFIllty to
normal remove excess rain water
as per weather forecast picking
170
can be done
land reparation: plough the
-20 land 1-2 times and add 3 - 4
t/ac of FYM
1 seed treatment with
biofertilizers
0 Normal Yes Sowing
0 Normal Ves Spray pre-emergent herbicide
for management of weeds.
7 Normal Yes Take gap filling in non
germinated places.
one seedling should be kept at
7 Normal No a distance of 15 cmin crpp line
and the remaining seedlings
should be uprooted.
20 Normal No Interculture operation for
weed control
21 Normal Yes Spray post-emergent herbicide
for management of weeds.
Sorghum 23 Below No Deficit P‘rotect-lve irrigation should be
normal given
For control of shoot fly spray
25 . . ..
suitable insecticides
30 Normal Yes Apply top dressing
31 Spray potassium nitrate 5 gm
per lit of water
35 Above Yes Deficit Make drainage faFI|Ity to
normal remove excess rain water
For the control of leaf blight
35 . .
spray suitable fungicides
For control of fallarmyworm
40 . . .
spray suitable insecticides
45 Below No Deficit P.rotectlve irrigation should be
normal given
For the control of leaf blight
50 . .
spray suitable fungicides
60 Spray potassium nitrate 5 gm
per lit of water
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Previous
week
rainfall | Upcoming Water
Cro Crop (Above week holdin Suggestions/Recommendations
P duration normal, | rainfall ca acitg 99
Normal, | (Yes, No) pacity
below
normal)
65 Below No Deficit P‘rotect'lve irrigation should be
normal given
75 For the control of ear head bug
spray suitable insecticides
85 Below No Deficit P.rotectlve irrigation should be
normal given
90 Below No Deficit Harvest the produce for fodder
normal purpose
125 Harvest
Preparedness: 1. Prepare
Levelled puddled land 2.
Days after .
transplanting Transplant 20-25 days seedlings
along with fertilizers
incorporation
Intercultivation  for  Weed
25-35 Normal Yes management and top dressing
of nitrogenous fertilizers
Top dressing of nitrogen and
Paddy 51-60 Normal Yes . o
potassic fertilizers
66-90 Above Yes Low Drain (?ut.more than 2-inch rain
Normal water in field
Below Provide lifesaving irrigation by
91-110 No Low irrigating up to 2 inches of
Normal
water
111-120 Above Ves High Drain (')ut.more than 2-inch rain
Normal water in field
121-130 Suitable for harvest
Preparedness: 1. Plough 1-2
times and level the land
2. Grow green manure crops
like sun hemp, horsegram or
cowpea and incorporate them
within 45-50 days
Sow 25 kg of seeds per acre
Acrobic rice 0-12 Normal Yes alor.1.g WIth |nc'orporat|ng
fertilizers into the soil
Intercultivation along with top
13-30 Normal Yes High dressing of recommended dose
of nitrogenous fertilizers
Above Drain out excess rainwater from
1- Y
31-55 Normal es the field
56-80 Below No Low Provide lifesaving irrigation
Normal
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Previous
week
rainfall | Upcoming Water
Crop le? (Above wgek holding | Suggestions/Recommendations
duration | normal, | rainfall )
Normal, | (Yes, No) capacity
below
normal)
81-95 Below No Low Provide lifesaving irrigation
Normal
Above . Drain out excess rainwater from
96-120 Normal Yes High the field
121-125 Suitable time for harvest
Preparedness: 1. Plough the
land 2-3 times

2. Planting setts in 3 feet
distance rows along with
fertilizers incorporation
Intercultivation  for  Weed
30-45 Normal Yes management and top dressing
of nitrogenous fertilizers
Intercultivation along with top
Sugarcane 70-80 Normal Yes dressing of recommended dose
of nitrogenous fertilizers

Intercultivation along with top
105-120 Normal Yes dressing of recommended dose
of nitrogenous fertilizers

150-210 Below No Low Provide lifesaving irrigation
Normal
Above . Drain out excess rainwater from
211-260 Normal Yes High the field
290-320 Suitable time for harvest
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Horticulture crops

Previous
week
rainfall | Upcomin
Crop (Above | g V_VeEk Crop duration Advisories
normal, | rainfall
Normal, | (Yes, No)
Below
normal)
30 days after . .
Normal Yes . Staking operation
transplanting
40 days after .
Tomato | Normal Yes . Install 15 yellow sticky traps per acre
transplanting
45 days after | Apply recommended pesticides for leaf curl
transplanting | virus and sucking pests
30 days after . )
Normal Yes . Staking operation
transplanting
40 days after . .
Normal Yes . Installation of 15 yellow sticky traps per acre
Brinial transplanting
: Normal Ves 45 days after | Application of recommended pesticides for
transplanting | little leaf virus and sucking pests
50 days after | Application of recommended fungicides for
Normal Yes .
transplanting | shoot and stem borer
30 days after . )
Normal Yes . Staking operation
transplanting
. 40 days after . .
Chilli Normal Yes . Installation of 15 yellow sticky traps per acre
transplanting
Normal Ves 45 days after Appllcatlo'n of recommended pesticides for
transplanting | leaf curl virus and sucking pests
30 and 35 days
y Application of recommended insecticide for
Cucumber [ Normal Yes after .
. Red pumpkin beetle
transplanting
Normal Yes 25 day_? after | Spray recommended pesticides for sucking
sowing pests
30 and 45 days . .
Normal Yes . Spraying of Arka vegetable special
after sowing
Potato
45 days after . .
Normal Yes . Intercultural operation and earthing up
sowing
50d ft ) .
Normal Yes ay_f, aMET | suitable measures for late blight
sowing
30 days after .
Normal Yes . Earthing up
sowing
. 35 days after )
Onion Normal Yes . Installation of 2 pheromones traps per acre
sowing
- - 5
Normal Yes 45 day§ after | Intercultural operatlo.n and ‘spra.ymg of 1%
sowing boron and 100 ppm gibberellic acid

113




Reference material on Effective Generation and Dissemination of LRI and Agro-advisories under REWARD Program

30 days after | Intercultivation and top dressing of nitrogen
Normal Yes . . .
sowing fertilizer and earthing up
35 days after )
Cabbage | Normal Yes . Use 15 yellow sticky traps per acre
sowing
90 to 110 days | For Diamond back moth incidence spray 5%
Normal Yes i
after sowing neem seed kerenal extract
2
. Normal Yes 0 day§ after Apply fertilizer
Cauliflowe sowing
r 35 days after )
Normal Yes . Use 15 yellow sticky traps per acre
sowing
3.5t0 4.0 monthsold, 20-30 cm tall seedlings
Normal Yes 01/06-04/06 |should be planted in the field and provide
su t f Il seedli
Drumstick pp.or .or small seedlings . _
Application of recommended insecticide for
Normal Yes 02/10-06/10 | control of black carpet moth and gray carpet
moth, flower bud/nut borer.
Plough the land and sow green manure crops
Normal Ves 01/06 - 04/06 !lke sunhemp, cowpea,. horse gram and
incorporate it to the soil after 45 days of
sowing
M Normal Yes 05/06 - 07-06 | Spray Arka mango special
ango Normal Yes 07/07 - 10/07 | Prune the trees
Normal Yes 10/08-15/08 | Use growth promoter CCC
1. Spray Arka mango special. 2. Installation of
Normal | Yes | 24/12-27/12 pray 80 SP
10 pheromones traps per hectare
Normal Yes 28/03 To control fruit drop spray 2,4-D
Bunch 38 weeks after .
develop | Normal . Give support to the plants
planting
Banana ment
42 weeks after .
Normal ) Denavelling
planting
Normal Yes 30/03 Provide protective irrigation
Prune the vines (Summer pruning) and apply
Normal Yes 01/04 - 05/04 |recommended dose of fertilizers and mulch
Grapes the soil using dried leaves
Application of recommended fungicides for
Normal Yes 08/04 - 10/04 . )
powdery mildew and downy mildew
Normal Yes 01/10-05/10 | Prune the vines (Winter pruning)
Less than No 01/03 -05/03 | Mulch the soil using dried leaves
normal
Plough the land and sow green manure crops
like sunhemp, cowpea, horse gram and
1 -
Guava Normal Yes 01/06 - 04/06 incorporate it to the soil after 45 days of
sowing
Normal Yes 02/07-03/07 | Provide support to young plant
H (o)
Normal Ves 08/10 - 10/10 For the control of bronzing, spray 0.5 % DAP

and zinc sulphate
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Normal Yes 02/07-03/07 | Provide support to young plant
Less than No 01/03 -05/03 | Mulch the soil using dried leaves
normal
Sapota Plough the land and sow green manure crops
like sunhemp, cowpea, horse gram and
Normal Yes 01/06 - 05/06 |. .p P . &
incorporate it to the soil after 45 days of
sowing
Less than . . . .
No 01/03 -05/03 | Soil mulching using dried leaves
normal
For virus management. 1. Installation of 10
Normal Yes 01/04 - 05/04 | yellow sticky traps per acre. 2. Application of 5
Papaya % neem oil
Plough the land and sow green manure crops
Normal Yes 01/06 -05/06 like sunhemp, cowpea, horse gram and
incorporate it to the soil after 45 days of
sowing
L h
ess than No 01/03 - 04/03 | Soil mulching using dried leaves
normal
Application of recommended pesticides for
Normal Yes 07/03 -10/03 pp P
fruit borer
Pomegran | Normal Yes 01/06 - 04/06 | Intercultivation and application of fertilizers
ate Sowing of green manure crops like cowpea,
Normal Yes 05/06 - 08/06 | horse gram after cultivation and incorporating
it to the soil after 45 days of sowing
Normal Yes 01/09-04/09 |Spray2.5 ml/lof ethrel39%SL
Normal Yes 01/10-04/10 | Pruning
Normal Yes 01/06-04/06 | Apply fertilizer after Ploughing
Normal vi 01/6-02/06 Add green manure crops like jute,
Lemon orma e linseed/bean to the soil
Normal Yes 02/07-03/07 | Provide support to young plant
Normal Yes 01/03-05/03 | Mulch the soil with dried leaves.
Soil mulching using coconut fronds and
Normal Yes 01/03 - 04/03
coconut husk
For rugose whitefly management. 1.
Normal Yes 01/04 - 04/04 | Installation of 10 yellow sticky traps per acre.
Coconut 2. Application of 5 % neem oil
Plough the land and sow green manure crops
Normal Yes 01/06 - 04/06 !lke sunhemp, cowpea,. horse gram and
incorporate it to the soil after 45 days of
sowing
Less than ) )
Yes 01/03 -04/03 | Provide shade for new plantations
normal
Intercultural operation and application of
Normal Yes 01/06 - 04/06 -
Arecanut fertilizers
More Application of 1 kg phosphate fertilizer and 2
than Yes 05/06 - 10/06 | kg neem cake per palm for control of yellow
normal leaf disease of arecanut
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Intercultural operation and application of

Normal Yes 01/10-04/10 -
fertilizers
More
than Yes 05/10-10/10 | Suitable measures for the control of leaf spot
normal
Black Normal Yes 01/06 - 05/06 | Intercultivation and application of fertilizers
pepper Normal Yes 01/08 - 05/08 | Intercultivation and application of fertilizers
Normal Yes 06/08 - 08/09 | Prune the supportive trees to manage shade
Ginger & 30 days after | Intercultivation and application of fertilizers
. Normal Yes i .
Turmeric planting and earthing up
Less than
Yes 01/05 Sow the seeds of shade tree for support
normal
Plough the land properly for planting and add
Normal Yes 22/05 g properlytorp &
FYM
Betelvine Apply 5Kg Sulphur and 2 ton of oil cake at the
Normal Yes 02/06 .pp yoRe .p
time of planting
Normal Ves 04/06 - 08/06 In old vines afte.r. pulling dovxfn vine apply
50:50:50 g of fertilizer to each vine.
Normal Yes 01/03 - 05/03 | Mulch the soil with dried leaves.
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Chapter-4

Major nutrients, their role and deficiency symptoms in crop

This chapter provides information on the nutrients required for crop growth
and productivity and their deficiency symptoms, ill effects of indiscriminate
use of chemical fertilizers as well as dosage of nutrients for important crops

Unlike pests and diseases with visible damage, nutrient deficiencies often show subtle signs
that can be easily missed. By the time
they're readily apparent, the plant's
growth and development may already be
significantly compromised and nutrient
deficiencies are a common problem for
all types of crops, regardless of location
or climate. Even mild deficiencies can
have long-term consequences, reducing
plant health, yield potential, and overall

crop quality. Plants require a specific set
of nutrients for healthy growth and development. Among these, three macronutrients are
crucial in large quantities for robust crops: Nitrogen (N), Phosphorus (P), and Potassium (K).

1. Nitrogen (N): The Building Block

e Function: Nitrogen is a fundamental element in chlorophyll, the pigment
responsible for capturing sunlight energy for photosynthesis. It also forms the
backbone of amino acids, building blocks of proteins, which are vital for all plant
structures and functions.

o Deficiency Symptoms: Pale or yellowing of leaves, stunted growth, and reduced
yields are common signs of nitrogen deficiency. When young corn leaves turn pale
yellow or light green, have thin stalks and are slow to come to flower, it might be a
nitrogen deficiency. The older plants exhibit a "V —shaped" yellowing at the tips of
leaves and older leaves show symptoms first, with these tips and mid-ribs
eventually senescing occurs.
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2. Phosphorus (P): The Energy Source

Function: Phosphorus plays a critical role in energy transfer within plants. It's a key
component of ATP (adenosine triphosphate), the primary energy currency in cells,
and is essential for root development, seed formation, and overall plant growth.

Deficiency Symptoms: Stunted growth, delayed maturity, poor flowering or
fruiting, and weak root systems can indicate insufficient phosphorus. Initially, plants
with P nutrition deficiency appear darker green with reduced growth affecting the
leaf size and stem thickness. As phosphorus nutrition deficiency continues, the
older, lower leaves develop irregular spots of brown to dark brown dead tissue. In
some plants, reddish to purple pigmentation may appear on the under or upper
surface of leaf margins, lower leaves, and stems. Eventually, death of older leaves
may occur. In most cases, lack of phosphorus delays flowering in plants.

3. Potassium (K): The Regulator

Function: Potassium acts as a vital regulator within plant cells. It governs the
movement of water and nutrients across cell membranes, impacting various
physiological processes. Additionally, potassium activates enzymes involved in
metabolism and disease resistance.

Deficiency Symptoms: Weak stems, wilting during droughts, and poor fruit quality
are potential signs of potassium deficiency. Light green or streaked with yellow
leaves can indicate a potassium deficiency. This yellowing or "scorching" of the leaf
margins, more common on the lower leaves, turns to necrosis, and in older plants,
leaf tips and margins turn brown.
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Ensuring a balanced supply of these essential macronutrients (N, P, K) is paramount for
optimal crop performance. By understanding their specific roles, farmers can implement
targeted nutrient management strategies to promote healthy plant development and
maximize yields.

Secondary and micronutrients and their role in crop growth

While nitrogen, phosphorus, and potassium are essential for plant growth, they're not the
only players on the field. Secondary and micronutrients, although needed in smaller
quantities, are crucial for optimal crop health and yield.

Secondary Nutrients: The Supporting Cast

Plants need more than just the "big three" nutrients (nitrogen, phosphorus, and potassium)
to thrive. Secondary nutrients — calcium (Ca), magnesium (Mg), and sulfur (S) are like the
helpful assistants, playing a vital role in keeping your crops strong and productive and play
vital supporting roles in plant development.

4. Calcium (Ca): Strong Bones for Plants

e Function: Calcium strengthens cell walls, aids in root development, and improves
nutrient uptake. It is acomponent necessary for plant cell division. It neutralizes the
effects of various toxins such as organic acids also help in the protein production of
plants. It stimulates the transport of starch and sugar in plants.

o Deficiency Symptoms: Calcium is an immobile element. Therefore, the deficiency
often begins at the soft part or near the young shoots. The shoots and flowers of
the plant wither and curl. Young leaves will roll the edges of the leaves together but
the tip of the leaves is curled to the back of the leaves. Sometimes brown spots may
appear on the leaves. The top of the plant will die and when new shoots are formed,
they will die again. Therefore, the plant looks bushier than normal plants. Blossom
end rot in tomatoes and peppers (deformed, sunken fruit bottoms), weak stems
that bend or break easily are most common crop specific symptoms.

119



Reference material on Effective Generation and Dissemination of LRI and Agro-advisories under REWARD Program

5. Magnesium (Mg): The Heart of Chlorophyll

Function: Magnesium is a central element in chlorophyll, the green pigment in
leaves responsible for capturing sunlight energy for photosynthesis. It also activates
numerous enzymes involved in various plant functions, including respiration,
protein synthesis, and nutrient uptake.

Deficiency Symptoms: Yellowing between leaf veins (interveinal chlorosis) is a
telltale sign of magnesium deficiency. Leaves begin to yellow between their veins
(like a net) while the veins themselves remain green. This happens because
magnesium is mobile within the plant, and it gets transported from older leaves to
support newer growth during a deficiency with a marbled appearance. Magnesium
deficiency can lead to stunted plant growth due to reduced photosynthesis and
impaired metabolic processes. In some cases, magnesium deficiency can cause
leaves to develop a mottled appearance, with yellow patches interspersed with
green areas.

\!
\
\\
\
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6. Sulphur (S): Building Blocks and Defense

Function: Sulphur is a key component of aminoacids, the building blocks of proteins
essential for all plant structures and functions. It's also involved in the formation of
coenzymes, which help enzymes to function properly. Additionally, sulphur plays a
role in plant Défense mechanisms against diseases and pests.
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o Deficiency Symptoms: Unlike nitrogen deficiency, where the lower leaves yellow
first, sulphur deficiency typically causes younger leaves to turn a pale yellow. Similar
to other deficiencies, stunted growth is a common symptom as sulphur deficiency
limits protein synthesis and overall plant development. It plays a role in seed
formation, and its deficiency can lead to reduced seed production and potentially

lower yields.

Micronutrients: Tiny But Mighty

Plants are like intricate machines, each part requiring specific components to function
optimally. While macronutrients are the building blocks, micronutrients, despite their
minute quantities, are the essential vitamins and minerals that keep these machines
running smoothly. Micronutrients, including iron (Fe), zinc (Zn), copper (Cu),
manganese (Mn), boron (B), molybdenum (Mo), and chlorine (Cl), are required in
minute amounts but have significant impacts.

Iron (Fe): The Oxygen Carrier

¢ Function:Iron is essential for chlorophyll production and plays a critical role in
respiration (cellular energy production), the process by which they convert oxygen
and sugars into usable energy. Think of iron as the hemoglobin of plants. It's a vital
component of enzymes involved in chlorophyll production, allowing plants to
capture sunlight energy for photosynthesis.

o Deficiency Symptoms: Yellowing of young leaves (interveinal chlorosis) with green

veins remaining, stunted growth are most common symptoms. This occurs because
iron is immobile plant, and limited supplies are transported to new growth.
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8. Zinc (Zn): A Guardian for Growth

Function: Zinc is a true multi-tasker. It's essential for seed formation, promoting
healthy cell division and embryo development. It also plays a role in stem growth,
maintaining structural integrity, and helps plants utilize other nutrients effectively.
Additionally, zinc strengthens the plant's defense system, making it more resistant
to diseases.

Deficiency Symptoms: Zinc deficiency can manifest in various ways, including
stunted growth, rosettes (bunched leaves) at the top of the plant, and small,
chlorotic (yellowing) leaves in newer growth.

The following diseases are commonly notice:

i. Khaira of paddy: The entire older leaves show rusty brown appearance (due
to chlorosis) and ultimately die.

ii. White bud (tip) of maize: Unfolded newer leaves are often pale yellow to
white. There will be appearance of light-yellow streaks between the veins of
older leaves followed by white necrotic spots.

iii. Rosette of fruit trees: It is also called as little leaf disease. Yellow mottling of
leaves, reduction of leaf size with rosette appearance (due to reduced
internodal distance) and die back of the affected branches are symptoms of
the disease.

iv. Frenching of citrus: Initially, yellow spots develop between the veins. Leaves
become evenly smaller and develop chlorophyll at the basal end of mid rib.
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9. Copper (Cu): A Catalyst

Function: Copper acts as a catalyst in numerous plant functions, including
respiration, seed production, and maintaining healthy stems and leaves. It also plays
a role in lignin synthesis, a component that strengthens cell walls and provides
structural support.

Deficiency Symptoms: While less common, copper deficiency can cause wilting,
bleaching of young leaves, and dieback of shoot tips. It causes necrosis of the tip of
the young leaves, both vegetative and reproductive growth is retarded, wilting of
terminal shoots occur which is followed by frequent death, leaf color is often faded
due to reduction of carotene and other pigments, foliage shows burning of margins
or chlorosis or rosetting and multiple bud formation, gumming may also occur
(gummosis), younger leaves wither and show marginal chlorosis (yellowish grey) of
tips which is called as Yellow tip or reclamation disease.

Following two diseases are common:

i. Exanthema or die back of fruit tree: Itis commonly found in citrus, plum, apple
and pear. The symptoms include formation of strong water-shoots bearing large
leaves, gummous tissue or the bark and longitudinal breaks. Fruits become
brown, glossy and splitted. Affected shoots lose their leaves and die back and
lateral shoots produce bunchy appearance.

ii. Reclamation disease: It is also called as White Tip disease and is found in
legumes, cereals, oats and beet. The tips of leaves become chlorotic followed by

a failure of the plants to set seed.

10.Manganese (Mn): The Photosynthesis Powerhouse

Function: Manganese is a key player in the efficient functioning of photosynthesis.
It activates enzymes involved in splitting water molecules, a crucial step in the
process. Additionally, manganese contributes to nitrogen utilization and disease
resistance.
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Deficiency Symptoms: Early signs of manganese deficiency include yellowing or
mottling of younger leaves, with brown spots potentially developing later. Stunted
growth and delayed maturity are also common symptoms. Grey Speck also called
as grey stripe, grey spot or dry spot in oats, pahla blight of sugarcane, marsh spot
of pea and speckled yellow of sugar beet are most common crop specific symptoms.

11.Boron (B): The Architect of Structure and Reproduction

Function: Boron is like a skilled architect for plants. It plays a vital role in cell wall
development, influencing the structure and integrity of plant tissues. Boron is also
crucial for seed formation and proper flower and fruit development.

Deficiency Symptoms: Boron deficiency can manifest in various ways depending on
the crop. Common signs include cracking or disfiguration of fruits and vegetables,
weak stems, and yellowing or death of growing points. Diseases like heart rot of
sugar beet and marigold, canker and internal black spot of garden pea, browning of
cauliflower, top sickness of tobacco, hard fruit of citrus are most common crop
specific symptoms.
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Major nutrients recommendation for major crops

Determining the appropriate fertilizer and its quantity for plants is crucial in agriculture.
Agricultural experts typically recommend specific fertilizers and quantities for different crops
based on various factors such as crop nutrient requirements, developmental stages of the
plants, soil fertility, rainfall patterns, irrigation, and other fundamental principles of
agriculture. This helps avoid over-fertilization, which can lead to production imbalances and
plant losses. Thus, it is essential to consider both the nutritional needs of the plants and the
soil conditions to make informed decisions in agricultural practices. Major nutrient
recommendations for major crops are not a one-size-fits-all solution. By understanding the
science behind these recommendations, farmers can make informed decisions about nutrient
management practices, maximizing crop vyields while maintaining soil health and
environmental sustainability.

‘ .
Potassium

4
<« Nitrogen

- Phosphorus

Nitrogen (N) Phosphorus (P) Potash (K)
Crop
(kg/acre)
Finger Millet (20) 40 (16) 20 (15) 20
Maize (40) 60 (20) 30 (10) 15
Pigeon Pea (10) (20) (10)
Groundnut (10) (20) 30 (10) 15
Sunflower (15) 36 (20) 36 (15) 25
Tomato 100 100 100
Chilli (40) 60 (20) 30 (20) 30
Cotton (32) 60 (16) 30 (16) 30
Ginger 40 20 20
Turmeric 60 50 100

Note: The number in parentheses () is the nutrient recommended for crops under rainfed condition
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lll effects of Indiscriminate use of Inorganic fertilizers

Fertilizers play a vital role in enriching soils and boosting crop but indiscriminate
overapplication of chemical fertilizers comes with many environmental and health
consequences that compound over time. Indiscriminate use of synthetic fertilizers can result
in soil contamination by heavy metals, reduction in the nutritional value of crops, reduction in
soil fertility etc.

Climate
change

Conventional nutrient Fluxes (=)
Nano nutrient Fluxes (m)

Air quality
i ] R N0
Ammonia emissions
emissions
Eutrophication_

ra» *Surface &
Lol _3 water Nutrient
Ecological v bodies runoff

impacts

Groundwater Drinking water Aquifer pollution

Impact of excessive use of fertilizers:

Soil health - Improper use of fertilizers can lead to negative consequences. Disrupt the
natural balance of nutrients in the soil, leading to nutrient imbalances and reduced soil
quality. Thiscanresultin theloss of soil organic matter, decreased soil fertility and increased
susceptibility to erosion

Heavy metal contamination - Fertilizers contaminate the soil with impurities, which come
from the raw materials used for their manufacture. Mixed fertilizers often contain ammonium
nitrate (NH4NO3), phosphorus as P20s, and potassium as K20. The Arsenic, Lead and Cadmium
present in traces in rock phosphate mineral get transferred to super phosphate fertilizer. Since
the metals are not degradable, their accumulation in the soil above their toxic levels due to
excessive use of phosphate fertilizers becomes an indestructible poison for crops

Nutritional value of the crops- Over use of NPK fertilizers reduces the quantity of vegetables
and crops grown on soil over the years. It also reduces the protein content of wheat, maize,
grams, etc., grown on that soil. The carbohydrate quality of such crops also gets degraded.
Excess potassium content in soil decreases Vitamin C and carotene content in vegetables and
fruits. The vegetables and fruits grown on overfertilized soil are more prone to attacks by
insects and disease
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Increasing soil acidity- Overusing chemical fertilizers can acidify soils over time and cause
essential nutrients like potassium, calcium, and magnesium to leach away. With unbalanced
nutrition, soils lose their fertile structure and ability to support diverse microbial ecosystems
essential for plant growth. Crop yields then decline unless even more fertilizers are applied

Groundwater contamination - When chemical fertilizers are applied to farmlands, excess
nutrients not taken up by plants may leach into the soil, eventually reaching groundwater
reserves. Additionally, rainfall or irrigation can lead to runoff, carrying these nutrients into
nearby rivers, lakes, and oceans. This excessive nutrient influx disrupts the natural balance of
aquatic ecosystems, leading to harmful algal blooms and oxygen-depleted dead zones

Health risks though water contamination - The contamination of drinking water supplies by
chemical fertilizers poses threats to human and animal health. Nitrate leakage, for example
has been linked to blue baby syndrome that decreases oxygen transport in infants’ blood.
Nitrogen in drinking water may also increase risks for thyroid problems, cancer, birth defects

and miscarriages

Disruption of Aquatic Life - The influx of nutrients from chemical fertilizers fosters rapid
growth of algae in water bodies. While this may seem beneficial at first, the subsequent decay
of these algae consumes oxygen, leading to hypoxic conditions harmful to fish and other
aquatic organisms. This disruption can cause population declines, affecting entire aquatic food
chains

Salt burns - These burns indicate excessive use of chemical fertilizers. Fertilizers with a high
saline index and chemicals like sodium nitrate are the ones that get the most attention or
follow-up to avoid salt burns

Atmosphere — Improper use of fertilizers also have implications for the atmosphere, primarily
through the release of nitrogen-based gases. Inorganic fertilizers, particularly those containing
ammonium or urea, can contribute to the emission of nitrous oxide (N20), a potent
greenhouse gas that contributes to climate change. Additionally, excessive nitrogen
application canlead to ammonia (NH3) volatilization resulting in air pollution and respiratory
health issues

Excessive growth - Because of the excessive and uncontrolled application of chemical
fertilizers, the proportions and growth of the plants may exceed typical criteria. When this
point is reached, the harvest and survival of the plants are jeopardized, rather than improving
productivity
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