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Foreword
Agriculture is highly dependent on climate and climate variabil-
ity is increasingly observed in erratic weather, in occurrences 
of those that are beyond human control. In such circumstances 
however, one can to an extent adapt to or mitigate the effects 
of erratic weather when timely weather forecast is obtained by 
farmers which will help them, in foresight to take appropriate 
action to either mitigate, reduce or make suitable coping plans 
when faced with climate risks. This publication is a step towards 
providing Agro-met advice to guide farm level decision-making 
practices, the implementation of which will help to prevent or 
minimize weather-related crop damage or loss.

There are four important aspects to be given attention, when 
planning action in climate change scenarios: (a) adaptive crop 
management practices in varying weather conditions; (b) im-
proving farm productivity; (c) maintaining the health of ecosys-
tems; and (d) improving soil health. These need to be guided by 
reliable local weather forecasts, to optimize benefits from a good 
weather, or manage weather-related risks.  Sustainability in farm-
ing depends on the last two points. This publication attempts to 
meet these requirements 

Although generalized, agriculture is actually local specific. The 
approach that we advocate and the recommendations given are 
specific to the Bhokardan Block of the Jalna District in Maharash-
tra. The focus is on the two key crops in the region - Soybean in 
kharif (monsoon) and Wheat in rabi (winter) seasons. Based on 
different weather scenarios, recommendations are given across 
key aspects of crop management - crop varieties, irrigation, 
nutrient, pest and disease management and cultural practices.  
Our approach emphasizes the use of locally available material 
and nature-friendly practices, with an aim to fulfil two important 
objectives: make farming both viable and sustainable.

I would like to express sincere thanks to the GIZ and the BMZ 
who have generously funded this project, titled “Soil protection 
and rehabilitation of degraded soils for food security in India”. A 
special mention must be made of the Agro-Meteorology Team in 
WOTR who researched and prepared this publication. This team 
designed and launched a pioneering service that provides timely 
integrated weather- based, crop specific advisories to farmers 
through a multi-media format – SMSs, public address systems, 
wall papers and on-farm extension support. This experience has 
given us rich insights, which we have documented and incorpo-
rated here. 

I am delighted to also mention that the Watershed Organisation 
Trust has received the United Nations “Land for Life Award 2017”, 
an award given for our efforts to combat land desertification. 
Having won this award, we rededicate ourselves to regenerating 
degraded land and provide better livelihoods and living condi-
tions to rural communities. 

This Crop calendar requires continuous feedback to update the 
information and make it more efficient. We solicit your support 
and welcome any feedback that will make crop advisories even 
more useful for our farmers. 

                                                                                                                                                  
                                                                  
             
             Dr. Marcella D’Souza
                                                                                Executive Director
                                                                                                       WOTR
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Message
According to recent findings 1/3rd of India’s soil is either 
degraded or wasteland (ICAR 2010) and Dr. Harsh Vardhan, 
Honorable Minister MoEFCC, during the recent Asia-Pa-
cific meeting of UN Convention to Combat Desertification 
(UNCCD, April 2018) said “…every minute we are losing 
23 ha more”. Soil degradation, in combination with high 
population growth and additional threats caused through 
climate change raises high level of concern. It is of utmost 
importance to design a strategy to avoid further degrada-
tion, reduce loss of fertile land and reverse the degradation 
process making land degradation a net plus business. This 
holds a special importance in view of Govt. of India’s targets 
setting for Sustainable Development Goal (SDG) 15.3 on 
Land Degradation Neutrality (LDN). 
 
Since 2015 GIZ in collaboration with NABARD has been 
implementing The Program: Soil Protection and Rehabilia-
tion for Food security in India (ProSoil) as part of the global 
initiative “One World, No Hunger” (SEWOH) by the Gov-
ernment of Germany. ProSoil is committed to protect and 
rehabilitate soils in India and thus closely cooperates with 
WOTR in order to support small holder communities in 
Maharashtra in selected villages of Bhokardan block of Jalna 
District amongst other districts and blocks. 

Providing weather based agricultural advice and training 
on sustainable agricultural practices to farmers shall lead 
to increase in yield and farm incomes and will make In-
dia’s farming sector more resilient toward climate change. 
We are jointly introducing the digital advisory platform 
Network for Information on Climate (ex)Change, NICE and 

studying possibilities for soil carbon and nutrient enrich-
ment through the initiative on Urban-Rural Nutrient and 
Carbon Cycle (URNCC).

Keeping the above approach in mind, this Crop Weather 
Calendar would be an excellent tool for farmers in Bhokar-
dan block, Jalna to schedule different farm operations and 
to adapt protective measures. An initiative that has huge 
potential for similar agro-ecological contexts in the country.
  
Our long-lasting legacy in the field of watershed manage-
ment has been furthered towards sustainable soil manage-
ment and we are thriving to contribute to the land degrada-
tion neutrality agenda of Government of India. The idea is 
to support policy makers in strengthening policies through 
evidence-based actions on the ground.

I commend this effort by the WOTR team in bringing out 
this publication and wish them all the best for their future 
endeavors to help rural communities to cope with and sus-
tain themselves in erratic weather conditions.

 

Dirk Walther
Project Director

Soil Protection and Rehabilitation in India (ProSoil)
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Message
Weather is one of the most important factors affecting the 
agricultural production. The increase in climatic variability 
and associated extreme weather episodes such as errat-
ic rainfall, abrupt change in day and night temperatures 
during cropping season and sudden outbreaks of pest 
disease are some of the major challenges to sustaining pro-
duction levels of different crops. One strategy that farmers 
can adopt to sustain or increase crop yields in the face of a 
highly variable climate is to manipulate the crop environ-
ment through improved management strategies for adapta-
tion. From last two decades, the extreme climate events like 
delayed onset and early withdrawal of monsoon, drought, 
dry spell, hailstorm, extremely heavy rain, etc. are increas-
ing and adversely affecting on crops and cropping pattern of 
the region. Climate change is becoming a serious threat not 
only for the crop yield but the environment, human health, 
food security, socio-economic livelihood of the country. 

Crop information along with its stages and week by week 
weather during the cropping season is essential for proper 
management. Thus, farm operations can be planned in con-
junction with weather information which reduces the losses 
and curtail the costs of inputs and various field operations. 
Crop weather calendar is a comprehensive guide for farm-
ers and implementers. It is a tool that provides information 
on average weather of every standard meteorological week 
along with crop stage specific nutrient, irrigation, pest and 
disease management and inter-cultural operations of locally 
adapted crops, in a specific agro-ecological zone. I am happy 
to note here, that the scientists from the VNMKV, Par-
bhani and the Watershed Organisation Trust (WOTR) have 

worked together to develop weather-based calendars for 
Soybean and Wheat crops for Bhokardan block of Jalna dis-
trict, Maharashtra. The major objective of this publication 
is to help the stakeholders to take appropriate decisions on 
crop management practices to cope up with weather uncer-
tainties. 

I congratulate to Dr. K.K. Dakhore, Assistant Professors, 
VNMKV, Parbhani for bringing out this publication on “Crop 
Weather Calendars” for Soybean and Wheat crops. We hope 
that this document will facilitate the preparation of holistic 
site specific Agromet advisory bulletins and crop contingen-
cy plans for Soybean and Wheat crops. I am sure this effort 
will be beneficial for resource managers and planners for 
input management. 

I appreciate the efforts put in by authors in addressing the 
subject in a simple language, and bringing out “Crop Weath-
er Calendar” to cope up with aberrant weather situation. I 
extend my best wishes to the authors and WOTR team for 
their work in making the agriculture-climate smart. 

Dr. D P Waskar
Director of Research

VNMKV, Parbhani



Introduction

Agriculture in India is highly vulnerable to climate change 
especially in rain-dependent regions which constitute over 
60% of India’s cultivated area.

 
Maharashtra, India’s second largest state on the western sea-
board, is particularly vulnerable with 83% of its cultivated area 
directly dependent upon the monsoons for agricultural produc-
tion. Changing weather patterns - early or late onset and with-
drawal dates of monsoons, unseasonal dry and wet spells, erratic 
rainfall, extreme temperature fluctuations and unexpected events 
like hailstorms, cloud bursts and storms - increase risks to crops, 
livestock and livelihoods thus making the farmer vulnerable to 
losses and damages. Unfamiliar weather patterns and shifts in 
local weather dynamics are increasingly leaving farmers at a loss 
as to how to cope. Their  traditional knowledge and experience, 
honed over millennia, needs to be complemented by advance 
information likely weather occurrences and science-based adviso-
ries as to what measures they need to undertake to protect their 
crops and livestock while increasing productivity. These adviso-
ries, however, must be crop and locale-specific as agriculture is 
highly dependent on local meteorological, hydrological, soil and 
landscape conditions. Farmers must be provided crop advisories 
specific to their crop stage based on local weather  conditions.

This publication is a step forward in this direction. Its target 
group is the farmers growing Soybean and Wheat in the Bhokar-
dan region of the Jalna District. Its purpose is to provide infor-
mation and advisories regarding various management practices 
that the farmer would need to undertake under different weather 
conditions that may arise locally. Adopting these recommended 
practices and interventions would help farmers cope with unex-
pected and different weather events, reduce risks and losses and 
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build their resilience to nature’s vagaries. The expected outcome is that farmers of the Bhokardan region would be better 
adapted to coping with climate change and better equipped to address emergent situations. 

The Watershed Organisation Trust (WOTR) has been working in the Bhokardan Block since the last 3 years, organizing 
communities to regenerate the watersheds they live in and adopt sustainable agricultural practices. As part of its “Soil 
protection and rehabilitation of degraded soils for food security in India” in 8 villages of this block, WOTR, in collaboration 
with  the Vasantrao Naik Marathwada Krishi Vidyapith, Parbhani (VNMKV) has undertaken this effort to develop weather 
based contingency and adaptive strategies for 2 key crops i.e. Soybean followed by Wheat cultivated by the farmers in the 
Bhokardan Block of the Jalna District.

Agro-Climatology of Bhokardan Block1

The Maharashtra state is divided into nine broad Agro-Climatic Zones. Bhokardan block comes under assured rainfall 
Zone. The average annual rainfall is 700-900 mm. This zone is predominantly a kharif tract suitable for single rainfed 
crop. Major crops grown in kharif season are Soybean, Cotton, Maize and in rabi season, Wheat and Chickpea. Soils of the 
Bhokardan block are classified as Shallow (up to 30 cm), Medium (30-60 cm) and Deep soils (60-90 cm).

1 http://mahaagri.gov.in/CropWeather/AgroClimaticZone.html#tz2
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Diagram 1: Agro-Climatic Zones of Maharashtra with specific reference to Bhokardan Block of Jalna District
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Fig. 1: Weekly climatic normal (30 years data analysis) of maximum temperature, minimum temperature, relative 
humidity, bright sunshine hours and  rainfall for the crop growing period at Bhokardan, Maharashtra.

Source: https://globalweather.tamu.edu/

Fig1a. Maximum, Minimum and Mean Temperature ( oC) Fig1b. Relative Humidity (%)

Fig1c. Wind Speed (Km/hr) Fig1d. Rainfall (mm)
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Methodology and Classifications 
Used
For preparing this weather-based crop management compendium, 
thirty years weather data of Bhokardan Block has been studied for 
all major weather-related aberrations including extreme events 
viz., droughts, high temperature, low temperatures, high intensity 
rainfall, together with major cropping systems. Moreover, data on 
land use systems and irrigation sources has been used to devel-
op coping strategies for different meteorological occurrences 
such as untimely rains, dry spells, low and high relative humidity, 
extremely high and low temperatures, etc. However, since Bhokar-
dan block is largely subjected to periodic dry spells, irregular and 
deficient rainfall, we have focused our advisories primarily on 
addressing this risk.

Weather Scenarios 
We have considered the following 8 likely weather scenarios that may 
occur during the season which would affect the growth and develop-
ment of Soybean, Wheat etc. 

•  Normal weather condition: This weather is generally experienced 
as a long term trend.  We consider here the climatic normals of 
rainfall, temperature (minimum and maximum), relative humidity, 
cloud cover and wind speed defined on a Standard Meteorological 
Week basis.

• Rainfall received >15 mm in one or two consecutive days
• Rainfall received >30 mm in one or two consecutive days
• Sufficient rainfall followed by clear sky and high RH
• Light rainfall, intermediate cloudy sky/ moderate humidity
• No rains, cloudy sky, low RH
• No rains, cloudy sky, high RH 
• No rainfall, hot and dry winds during day time
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Nature of Recommendations 
Recommendations made are based on the growth stage of the crop as well as the likely weather patterns (including the 
“normal” weather) that may be experienced during the course of Standard Meteorological Week (SMW) covering the 
entire life-cycle of the crop – from sowing to harvesting. Emphasis is given to integrated practices and interventions that 
promote soil health, are environmentally friendly, build upon effective traditional knowledge, are low cost and use locally 
available material and inputs, as far as possible. An integrated System of Crop Intensification (SCI) that includes manage-
ment practices and the use of biological, organic and chemical/inorganic formulations (this latter only when needed) has 
been developed with a view to increasing productivity sustainably and controlling pests and diseases. Moreover, since the 
growth and productivity of Soybean and Wheat (and other crops) critically depends on moisture availability, appropriate 
cultivars and plant population, emphasis has been given to in-situ moisture conservation, soil type specific varietal selec-
tion, crop geometry and integrated management practices.
 
The Appendix at the end of this publication gives instructions on preparation of organic and plant based formulations 
from locally available material for enhancing plant growth, soil health and controlling pest and diseases – Amritpani, Jee-
vamrit, Dashaparni ark and 5% Neem Seed Kernel Extract(NSKE). 
Recommendations are also  made based on when the crops are sown (“Period of Sowing”), which is particularly important 
in the case of Soybean and Wheat.

Pest and Disease Management
Details about control measures at various stages of crop 
growth are furnished in Annexure I (Pests) and Annexure II 
(Diseases) after each crop discussed. 

The purpose of this publication is to address the challeng-
es posed by climate change to farmers in rainfed regions 
of India. It is our hope that the various weather scenarios 
described and the related crop management advisories pro-
vided will help the dryland farmer anticipate, plan for and 
undertake the necessary operations that will minimize her/
his crop losses and increase productivity.
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Weather Based Management of Soybean (Glycine max L.)

Introduction
Soybean (Glycine max L.) grows well in warm and moist climate. A temperature of 26.5 to 30°C appears to be the optimum 
for most of the varieties. Soil temperatures of 15.5°C or above favour rapid germination and vigorous seedling growth. 
The minimum temperature for effective growth is about 10°C. A lower temperature tends to delay the flowering. Day 
length is the key factor in most of the soybean varieties as they are short day plant and are sensitive to photo-periods. 
Most of the varieties will flower and mature quickly if grown under condition where the day length is less than 14 hours 
provided that temperatures are also favourable. The time of sowing is a very important consideration in soybean. In Ma-
harashtra, Bhokardan region soybean can be grown from second fortnight of June to first fortnight of July2 . 

In India, the production of soybean has been increased and the production was doubled by (21.5 million tons) 1993-94. 
Soybean contains 40 to 42%  protein,  30% carbohydrates and 18 to 20% oil and excellent amounts of dietary fiber, vita-
mins and minerals content up to 5%.  Soybean is most important crop in crop-rotation, which improves soil fertility by 
fixing atmospheric nitrogen in soil.

Soybean is the only available crop that provides an inexpensive and high quality source of protein comparable to meat, 
poultry and eggs. A by-product from the oil production (Soybean cake) is used as high- protein animal feed in many coun-
tries. The important products from soybean are soya milk, soya curd, bread, cake and chocolate etc.

2 http://www.pnbkrishi.com/header.htm
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Period of Sowing
The normal sowing period of soybean in Bhokardan 
Block is from 15th June to 15th July. Recommendations are 
provided for soybean grown during this period. Table 1 
below indicates the various varieties that are suitable for 
the Bhokardan Block, together with growth period and 
potential yield.

Table 1: Soybean varieties suitable for cultivation in Bhokardan block

Sr. no Name of the variety Days to maturity Seed yield (q/ha)
Very Early Variety

1 Parbhani Sona 85-90 25-30
Early Variety

2 MUS-71 93-96 28-30
3 MUS-81 97-98 25-30
4 MUS-158 95-98 26-31
5 JS-335 95-100 25-35

Mid Late Variety
6 Prasad 100-105 30-35
7 MUS-61 95-100 25-30
8 MUS 61-2 100-110 25-30

General Points to be kept in mind:
• Apply well decomposed organic manure, because microbes utilized native nitrogen for decomposition of partially de-

composed material and it creates nitrogen deficiency during initial stage
• Prepare Broad bed furrow or  ridges and furrow for insitu moisture conservation 
• Use healthy, pest and disease resistant, short duration and drought tolerant high yielding varieties
• Seed treatment should be done in sequence  i.e. fungicide or insecticide and then after with bio fertilizers
• Grow castor as trap crop for the control of tobacco caterpillar and Dhaincha for girdle beetle
• Field operations should be carried out during clear weather
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Weather Specific Crop Advisories for Soybean
Standard Meteorological Week number: 13, 14 and 15 (26 March to 15 April)

SMW T  min (0c) T max  (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
13 20.68 37.75 20.17 2.79 1.33
14 21.53 38.38 19.83 2.71 1.01
15 22.72 38.88 21.20 2.92 2.15

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Land Preparation 	Deep ploughing to expose hibernated pests, pupa and egg 
masses to sunlight and predatory birds 

Rainfall received >15 mm in 
one or  two consecutive days

	Avoid land preparation 

Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate hu-
midity 
No rains, cloudy sky, low RH

	Deep ploughing to expose hibernated pests, pupa and egg 
masses to sunlight and predatory birds 

No rains, cloudy sky, high RH 
No rainfall, hot and dry 
winds during day time

18
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Standard Meteorological Week number: 16, 17 and 18 (16 April to 06 May)

SMW T  min (0c) T max  (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
16 23.26 39.36 21.02 3.05 0.79
17 24.16 40.19 20.79 3.21 6.11
18 24.62 40.20 24.50 3.52 0.83

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition

Land               
Preparation

	One to two harrowings should be done and before last harrowing  
incorporate FYM/Compost @ 10 t/ha OR 

Apply vermicompost @ 3 t/ha at the time of sowing                                                                                                                                           
                                                      

Rainfall received >15 mm in 
one or  two consecutive days

	Land preparation should be done after achieving field capacity 
(VAPASA Condition)

Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate hu-
midity 
No rains, cloudy sky, low RH

	Recommendations same as normal weather conditionNo rains, cloudy sky, high RH 
No rainfall, hot and dry 
winds during day time
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Standard Meteorological Week number: 25 (18 June to 24 June)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
25 23.72 33.73 66.72 4.28 36.3

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition

Sowing 	Seed treatment with Trichoderma sp. @ 5 g/kg of seed + Rhizobium and 
Phosphate solubilizing bacteria (PSB) each of @ 25g/kg of seeds 

	Use optimum seed rate i.e. 75-80 kg/ha for drilling and 45-50 kg/ha for 
dibbling method of sowing

	Keep plant spacing of 45 X 15 cm for heavy soil and 30 X 10 cm for me-
dium soil to maintain optimum plant population

	Intercropping should be done with  pigeonpea/maize/ sorghum as 
4:2 ratio  

	Apply recommended dose of  30:60:30  kg NPK /ha at the time of           
sowing

	Sowing should be done after achieving field capacity 

Rainfall received >15 mm in 
one or  two consecutive days

Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH (>75%)

	Recommendations as per normal weather condition 

	Give  light irrigation after sowing for proper germination and good      
establishment of the crop

Light rainfall, intermediate 
cloudy sky/moderate humidity 
No rains, cloudy sky, low RH

	If irrigation facility is available then provide light irrigation after    
sowing

No rains, cloudy sky, high RH 
No rainfall, hot and dry winds 
during day time

20
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Standard Meteorological Week number: 26 and 27 (25 June to 08 July)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
26 23.31 32.55 70.51 4.07 31.7
27 23.12 31.73 74.97 3.83 39.2

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition
Germination and 
Seedling

	Observe crop for the germination

	Observe optimum plant population of 33 plants/m2 in  me-
dium soil and 44 plants/m2  in heavy soil

	Thinning and gap filling should be done to maintain opti-
mum plant population

	Hoeing should be carried out at 21 DAS to reduce crop- 
weed competition for sunlight, water and nutrients during 
inititial growth stage of the crop

Rainfall received >15 mm in one 
or  two consecutive days

Rainfall received >30 mm in one 
or  two consecutive days

	Recommendations same as normal weather condition

	Avoid continuous water stagnation in the field 

	Provide adequate drainage-If rainfall received >30 mm in 
one day

Sufficient rainfall followed by 
clear sky and high RH

Light rainfall, intermediate 
cloudy sky/moderate humidity 

	Recommendations same as normal weather condition

	Hoeing should be carried out at 21 DAS for weed control 
as well as for soil moisture conservationNo rains, cloudy sky, low RH

No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 28 and 29 (09 July To 22 July)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
28 22.93 31.10 75.64 3.95 33.8
29 22.81 30.35 78.55 3.72 36.6

Anticipated weather likely to be ob-
served

Crop stage Recommendations based on likely effects of antici-
pated weather changes

Normal weather condition
Vegetative 
growth/ Branch-
ing

Monitor the crop for incidence of Leaf eating caterpil-
lar, Collar rot and Charcoal rot 
	Avoid continuous water stagnation in the field by  

providing adequate drainage
	Weeding should be done to keep weed free plot 
	Spray Amritpani @ 150 ml/15 lit of water during 

clear weather                                                                                   
	Apply Jeevamrit @ 200 lit./acre
	Install light trap @ 2-3/ha to catch the adults of leaf 

eating caterpillar 
	Install pheromone trap @ 5/ha. Pheromone trap 

should be install 15 cm above the crop canopy 

Rainfall received >15 mm in one or  two 
consecutive days

Rainfall received >30 mm in one or  two 
consecutive days

Sufficient rainfall followed by clear sky 
and high RH

	Apply Jeevamrit @ 200 lit./acre along with irriga-
tion 

	Hoeing should be done to control weed as well as to 
reduce evaporation losses

	Install light trap @ 2-3/ha to catch the adults of leaf 
eating caterpillar

	Install pheromone trap @ 5/ha. 

Light rainfall, intermediate cloudy sky/ 
moderate humidity 

No rains, cloudy sky, low RH

No rains, cloudy sky, high RH

No rainfall, hot and dry winds during day 
time

22
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Standard Meteorological Week number: 30, 31 and 32 (23 July to 12 August)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
30 22.41 29.66 81.04 3.78 42.3
31 22.36 29.53 82.76 3.66 31.4
32 22.15 29.17 84.21 3.49 45.8    

Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition
Vegetative 
growth/ 
Branching

Monitor crop for the incidence of Leaf eating caterpillar,  Gir-
dle beetle,  Aphids, Jassids, hairy caterpillars, White fly, 
Mosaic and Rust, Collar rot, Charcoal rot

	Avoid continuous water stagnation in the field by  providing 
adequate drainage

	Spray 00:52:34 @ 70 g + micronutrient mixture @ 50 g/15 
lit. of water to induce flowering 

	Spray Vermiwash @ 500 ml/15 lit. of water

	Apply Jeevamrit @ 200 lit./acre

Rainfall received >15 mm in one or  
two consecutive days

Rainfall received >30 mm in one or  
two consecutive days

Sufficient rainfall followed by clear 
sky and high RH 	Apply Jeevamrit @ 200 lit./acre along with irrigation

	Weeding should be done to control weeds and to reduce 
transpiration losses from weeds and evaporation losses from 
soil

	Spray 00:52:34 @ 70 g + micronutrient mixture @ 50 g/15 
lit. of water to enhance flowering 

Light rainfall, intermediate cloudy 
sky/ moderate humidity 
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH

No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 33 and 34 (13 August to 26 August)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
33 22.12 29.62 82.91 3.22 18.5
34 21.89 29.55 83.52 3.11 44.2

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Blooming and Full 
Bloom

Monitor the crop for incidence of Leaf eating caterpillar,  Girdle 
beetle, Aphids, Jassids, Bihar hairy caterpillars, Green Semi-
looper, Mosaic and Rust

	Apply Jeevamrit @ 200 lit./acre

	Spray 00:52:34 @ 70 g + micronutrient mixture @ 50 g/15 lit. 
of water to enhance flowering

Rainfall received >15 mm in 
one or  two consecutive days

Rainfall received >30 mm in 
one or  two consecutive days

	Avoid continuous water stagnation in the field by  providing 
adequate drainage

Sufficient rainfall followed by 
clear sky and high RH

	Apply Jeevamrit @ 200 lit./acre along with irrigation 

	Spray kaoline @ 3% to reduce transpiration losses 

	Spray vermiwash @500ml/15 lit. of water
Light rainfall, intermediate 
cloudy sky/moderate humid-
ity 
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time

24
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 Standard Meteorological Week number: 35, 36 and 37 (27 August to 16 September)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
35 21.78 29.68 83.52 3.11 50.3
36 21.64 30.19 82.32 3.00 34.7
37 21.58 31.06 79.89 2.75 36.8

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition
Pod Initiation and 
Pod filling

Monitor the field for incidence of Leaf eating caterpillar, Girdle 
beetle, Green Semilooper, Rust and Blight 

	Avoid continuous water stagnation in the field by  providing 
adequate drainage

	Spray Amritpani 150 ml/15 lit. of water

	Apply Jeevamrit @ 200 lit./acre 

Rainfall received >15 mm in 
one or  two consecutive days

Rainfall received >30 mm in 
one or  two consecutive days 	Avoid continous water stagnation in the field

	Recommendations same  as normal weather conditionSufficient rainfall followed by 
clear sky and high RH
Light rainfall, intermediate 
cloudy sky/ moderate humidity 

	Spray Amritpani 150 ml/15 lit. of water

	Apply Jeevamrit @ 200 lit./acre  along with irrigation

	Spray vermiwash @ 500ml/15 lit. of water
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 38 and 39 (17 September to 30 September)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
38 21.74 31.60 76.59 2.60 32.9
39 21.71 32.22 74.16 2.25 28.3

Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Seed development Monitor the field for incidence of Green Semilooper, Soy-
bean pod borer and Rust

	Avoid continuous water stagnation in the field

	Spray vermiwash @ 500 ml /15 lit. of water

	Setup pheromone trap @ 5/ha to monitor economical 
threshold level of soybean pod borer

	Spray 00:00:50 @ 70 g + micronutrient mixture @ 50 
g/15 lit. of water to increase size and weight of the seed

Rainfall received >15 mm in one 
or  two consecutive days

Rainfall received >30 mm in one 
or  two consecutive days

Sufficient rainfall followed by 
clear sky and high RH

Light rainfall, intermediate cloudy 
sky/ moderate humidity 	Spray vermiwash @ 500 ml /15 lit. of water

	Setup pheromone trap @ 5/ha

	Spray 00:00:50 @ 70 g + micronutrient mixture @ 50 
g/15 lit. of water to increase size and weight of the seed

No rains, cloudy sky, low RH
No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 40 and 41 (1October to 14 October)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
40 21.22 32.73 68.32 2.23 21
41 20.50 33.31 62.58 2.05 24

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Seed hard-
ening and 
maturity Monitor the field for incidence of Soybean pod borer 

	Avoid water stagnation in the fields

Rainfall received >15 mm in 
one or  two consecutive days
Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH
Light rainfall, intermediate 
cloudy sky/ moderate humid-
ity 

	Recommendations same as normal weather conditionNo rains, cloudy sky, low RH
No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 42 (15 October to 21 October)

SMW Period T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
42 15 Oct to 21 Oct 19.30 33.09 55.47 2.00 15.3

Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Seed harden-
ing, maturity 
and harvesting 	Maturity: 

	y 95% of the pods have reached their yellow-brown color

	Harvesting:

	y Soybean should be harvested at <20% moisture content 
in the seed

	y Harvesting and threshing should be carried during clear 
weather 

	y Sun drying of harvested produce should be done to 
reduce the moisture content  in the grain up to 14% and 
keep it at safe place

Rainfall received >15 mm in one or  
two consecutive days
Rainfall received >30 mm in one or  
two consecutive days
Sufficient rainfall followed by clear 
sky and high RH
Light rainfall, intermediate cloudy 
sky/ moderate humidity 
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH
No rainfall, hot and dry winds 
during day time
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Leaf eating caterpillar:  Spodoptera litura

Existing Crop Stage: Vegetative growth/ Branching  Blooming, Full blooming 
and Pod initiation

Remedial measures: 
• Summer ploughing to exposes the pupal stage of the pest for natural 

predation 
• Grow castor as trap crop around the main field
• Install light trap @3/ha to catch the adults 
• Install pheromone trap @ 5/ha. It should be installed 15 cm above the 

crop canopy for monitoring the ETL
• Spray Dashparni ark @ 150 ml/15 lit. of water 
• Spray SLNPV @ 200 LE/ ha
• Spray Indoxacarb 15.8% EC @ 10 ml/15 lit. of water 
• Spray Quinolphos 25% EC@ 30 ml /15 lit. of water

ETL for Leaf eating caterpillar: 3 larvae/meter length    

Aphid: Aphis spp. , Jassid: Apheliona maculosa

           Existing Crop Stage: Vegetative growth/ Branching and Full blooming

Remedial measures: 
• Set up of yellow sticky traps @ 10/acre at15 cm above the crop canopy 
• Spray 5% NSKE
• Spray Dashparni ark @ 150 ml/15 lit. of water 
• Release predators Chrysoperla carnea @ 5000/ha
• Spray Oxydemeton methyl 25% EC @ 15 ml/15 lit. of water  OR
          Dimethoate  30%  EC @ 15 ml/15 lit. of water 

Annexure I - Pests



31

Hairy caterpillar: Spilosoma obliqua

Existing Crop Stage: Vegetative growth/ Branching, Full blooming

Remedial measures: 
• Summer  deep ploughing to expose the hibernated pupae to sunlight 

and predators
• Intercropping with pigeon pea/maize/sorghum as 4:2 
• Recommended  plant spacing should be maintain
• Keep weed free plot
• Install one light trap/ha to catch the adults
• Collect and destroy egg masses and early instars larvae
• Spray Dashparni ark @ 150 ml/15 lit. of water 
• Spray Beauveria bassiana 75ml/15 lit. of water
• Spray Chlorpyriphos 20% EC @ 25 ml /15 lit. of water  

ETL for hairy caterpillar: 5 larvae/meter length           

White fly:  Bemisia tabaci

Existing Crop Stage: Vegetative growth and Branching

Remedial measures: 
• Avoid continuous water stagnation in the field
• Keep weed free plot
• Avoid water stress condition
• Spray 5% NSKE 
• Spray Dashparni ark @ 150 ml/15 lit. of water 
• Apply Thiamethoxam 30% FS @ 10 kg/ha
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Girdle beetle: Oberea (Obereopsis) brevis

Existing Crop Stage: Vegetative growth/ Branching, blooming, Full blooming 
and Pod Initiation

Remedial measures: 
• Seed treatment with  Thiamethoxam 30% FS @ 10 ml/ kg of seed
• Avoid water stress condition 
• Collect and destroy girdle beetle infested plant parts, egg masses and 

larvae 
• Spray Dashparni ark @ 150 ml / 15 lit.. of water
• Spray 5% NSKE
• Spray  Triazophos 40% EC @ 12.5 ml/10 lit.. of water
• Spray Chlorantraniliprole  18.5% SC @ 5 ml/15 lit.. of water

ETL for Girdle beetle : 4 beetle/meter

Green Semilooper: Argyrogramma signata

Existing Crop Stage: Full blooming, Pod filling and Seed development

Remedial measures: 
• Sow maize crop in main field as bird perches 
• Avoid excess use of Nitrogenous fertilizers
• Spray Dashparni ark @150 ml/15 lit. of water
• Spray Indoxacarb 15.8% EC @ 10 ml/15 lit. of water 
• Spray Chlorantraniliprole  18.5% SC @ 5 ml/15 lit.. of water

ETL for Green Semilooper: 2 larvae/meter length         

Pod borer: Helicoverpa armigera

Existing Crop Stage: Seed development and Seed hardening

Remedial measures: 
• Grow trap crops like marigold on the borders and in between rows as inter-

crop
• Install bird perches @ 50/ha 
• Install one light trap/ha to catch the adults 
• Set up pheromone trap @ 5/ha to monitor economical threshold level of the 

pest
• Release of egg parasite Trichogramma spp @ 50000 eggs/ha and egg larval 

parasites, Chelonus blackburnii @ 50000 adults/ha
• Spray nucleopolyhedral virus (NPV) @ 500 LE/ha
• Spray Dashparni ark @ 150 ml/15 lit. of water
• Spray Indoxacarb 15.8% EC @ 10 ml/15 lit. of water OR 
          Quinolphos 25 EC @ 25 ml/15 lit. of water 

ETL for Soybean pod borer: 3 larvae/meter length   
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Pod borer: Helicoverpa armigera

Existing Crop Stage: Seed development and Seed hardening

Remedial measures: 
• Grow trap crops like marigold on the borders and in between rows as inter-

crop
• Install bird perches @ 50/ha 
• Install one light trap/ha to catch the adults 
• Set up pheromone trap @ 5/ha to monitor economical threshold level of the 

pest
• Release of egg parasite Trichogramma spp @ 50000 eggs/ha and egg larval 

parasites, Chelonus blackburnii @ 50000 adults/ha
• Spray nucleopolyhedral virus (NPV) @ 500 LE/ha
• Spray Dashparni ark @ 150 ml/15 lit. of water
• Spray Indoxacarb 15.8% EC @ 10 ml/15 lit. of water OR 
          Quinolphos 25 EC @ 25 ml/15 lit. of water 

ETL for Soybean pod borer: 3 larvae/meter length   

Overview of Various Pests
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Rust: Phakopsora Pachyrhizi

Existing Crop Stage: Vegetative growth/ Branching , Blooming, Full blooming,  
and Seed development

Remedial measures: 
• Deep summer ploughing
• Use rust tolerant varieties like, DS-228, PK-1029
• Destroy crop residue of the previous crop
• Three sprays of raw 1% neem oil  at 30,45 and 60  DAS
• Avoid excess use of  nitrogenous fertilizers
• Spray Pseudomonas fluorescens @ 75 ml/15 lit. of water
• Spray Hexaconazole 5% EC @ 15 ml/15 lit. of water 

Mosaic: Soybean Mosaic Virus (SMV): 

Existing Crop Stage: Vegetative growth/ Branching fifth node and Blooming

Remedial measures: 
• Deep summer ploughing
• Use healthy/certified seeds from authorized agency
• Use mosaic tolerant varieties like, MACS-124, PK-1029
• Keep the field free from weeds
• Control white fly and thrips 

Annexure II - Diseases
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Bacterial blight:  Pseudomonas syringae 
 
Existing Crop Stage: Pod Initiation and Pod filling

Remedial measures: 
• Deep summer ploughing
• Use healthy/certified seeds
• Use disease tolerant varieties like, JS-335, MACS-58
• Crop rotation with wheat and corn
• Seed treatment with streptocyclin @ 250 ppm (2.5 g/10 kg seeds).
• Removal of infected plant debris
• Spray any copper fungicides @ 2 g/lit. of water along with streptocy-

clin at the rate of 250 ppm (2.5 g/10 lit. water)

Charcoal Rot: Macrophomina Phaseolina  
 
Existing Crop Stage: Pod Initiation and Pod filling

Remedial measures: 
• Seed treatment with Trichoderma viride and Pseudomonas fluorescens 

is effective for the management of charcoal rot and collar rot OR
• Seed treatment with Thiram 75% DS @ 3 g/kg of seeds
• Avoid drought stress condition

Collar Rot:  Sclerotium rolfsii
 
Existing Crop Stage:  Vegetative growth, branching to sixth node

Remedial measures: 
• Seed treatment with Thiram 75% DS@ 3 g/kg of seeds
• Rogue out collar rot affected seedlings
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Weather based management of Wheat (Triticum aestivum L.)

Introduction
Wheat is second most important cereal crop of India. India stands first in area and second in production next to China in 
the world. The total area under the crop is about 30.23 million hectares having the production of 95.50 million tones with 
3093 kg average productivity4 . The major wheat producing states are Uttar Pradesh, Punjab, Haryana, Madhya Pradesh, 
Rajasthan, Bihar, Maharashtra, Gujarat, Karnataka, West Bengal, Uttarakhand, Himachal Pradesh and Jammu and Kashmir. 
These States contribute about 99.5% of total wheat production in the country.

Next to rice, wheat is the most important food-grain of India and is the staple food of millions of Indians. Wheat is good 
rich source of fiber, protein, manganese and magnesium. 

Wheat crop has wide adaptability and it can be grown in tropical and sub-tropical zone, and also in the temperate zones 
and cold tracts of the far north, beyond the 600 north altitude. The best wheat are produced in areas favored with cool, 
moist weather during the major portion of the growing period by dry, warm weather to enable the grain to ripen properly. 
The optimum temperature is 3.5 to 350C. Areas with a warm and damp climate are not suited for wheat cultivation. During 
the heading and flowering stages, excessively high or low temperatures and drought are harmful to wheat. Cloudy weath-
er with high humidity and low temperature is favorable for rust attack. Wheat plant requires about 14-150C optimum 
average temperature at the time of ripening. The temperature conditions at the time of grain filling and development are 
very crucial for yield. Temperatures above 250C during this period tend to depress grain weight. When temperatures are 
high, too much energy lost through the process of transpiration by the plants and the reduced residual energy results in 
poorer grain formation and lower yields. 

4 Agricultural Statistics at a glance report 2016.
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Period of Sowing
The normal sowing period of wheat in Bhokardan Block 
is from 15th October to 15th November. Recommendations 
are provided for sowing of wheat for Bhokardan Block of 
Jalna District. The Table1 below indicate the various vari-
eties that are suitable for cultivation in Bhokardan Block, 
together with growth period, potential yield and special 
characteristics.

Table 1: Varieties suitable for Wheat cultivation in Bhokardan block

Variety Yield 
(q/ha)

Days to 
Maturity Irrigate / Rainfed Special characteristics

Lok-1 40-45 105-110 - Resistant to Black rust and  moder-
ately resistant to Brown rust

HD-4502 30-35 120-125 Timely sown, irrigated Resistant to Rust
Netarwati  (NIAW-
1415) 27-30 110-115 Timely sown, Rainfed and restricted 

irrigation
Drought tolerance and  resistant to 
Rust

Tapovan  (NIAW-917) 45-50 105-110 Timely sown, irrigated Resistant to Rust
Panchawati (NIDW-15) 12-15 115-120 Timely sowing, rainfed Suitable for Rainfed condition
NIAW-34 32-35 90-110 Late sown, irrigated condition All three rust resistant
Trimbak (NIAW-30) 38-42 109-118 Timely sown, irrigated condition Black and Brown rust
HD-2189 36-40 125-135 Timely sown, irrigated condition Resistant to black and brown rust
MACS 2846 [durum] 35-38 110-115 Timely sown irrigated condition Resistant to black and brown rust
MACS-2694 (durum) 36-40 115-120 Timely sown irrigated condition -

MACS-2496 36-40 120-130 Timely sown, Rainfed and  irrigated 
condition

-

MACS-3125 (durum) 40-45 110-115 Timely sown, irrigated condition -
Parbhani-51 Timely sown irrigated condition Heat tolerant variety
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General Points to be kept in mind

 • Use certified seeds from the authorized/licensed dealer
 • Apply nutrient based on soil test report
 • Crop rotation should be done with leguminous crop
 • Adjust sowing direction in such way that would allow maximum interception of solar radiation
 • Nitrogen should be applied in split doses to increase nitrogen use efficiency
 • Timely sowing helps to minimize pests and diseases infestation
 • Irrigation Schedule:  Irrigations must be given at following Critical Growth Stages 

If one irrigation is available then provide irrigation at Crown root initiation stage (CRI) (20 DAS)
If two irrigations are available then provide irrigation at CRI (20 DAS) and flowering Stage (60 DAS)
If three irrigations are available then provide irrigation at CRI and flowering and Soft Dough Stage (80 DAS)

 • Harvest the crop early in the morning to avoid shattering and post-harvest losses
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Weather-specific crop advisories for Wheat
Standard Meteorological Week number: 39, 40 and 41 (24 September to 14 October)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
39 21.71 32.22 74.16 2.25 28.3
40 21.22 32.73 68.32 2.23 21
41 20.50 33.31 62.58 2.05 24

Anticipated weather likely to be observed Crop stage Recommendations based on likely effects 
of anticipated weather changes

Normal weather condition Land 
Preparation

	After harvest of kharif crop one/two 
harrowings should be done  

	If organic manures are not applied in 
kharif season then incorporate FYM/
Compost @10 t/ha in the soil OR 

Apply vermicompost @ 3 t/ha at the 
time of sowing 

Rainfall received >15 mm in one or  two consecutive days
	Avoid land preparation 

Rainfall received >30 mm in one or  two consecutive days
Sufficient rainfall followed by clear sky and high RH 

	Land preparation should be done as per 
recommendations of normal weather 
condition 

Light rainfall, intermediate cloudy sky/ moderate humidity 
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH 
No rainfall, hot and dry winds during day time
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Standard Meteorological Week number: 43 (22 October to 28 October)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
43 17.56 32.59 49.43 1.98 7.1

Anticipated weather likely to be ob-
served Crop stage Recommendations based on likely effects of anticipated 

weather changes
Normal weather condition Sowing 	Seed treatment should be done with Trichoderma viridae @ 4 g/

kg of seeds to control soil borne diseases
	Seed treatment with Azotobacter or Azospirillum and phosphate 

solubilizing bacteria (PSB) each of @ 250 g/10kg of seed to in-
crease nitrogen and phosphorus availability

	Sowing should be done with two bowl seed drill
	Keep the optimum plant spacing of 22.5 cm between the rows 
	Use recommended  seed rate i.e. 100 kg/ha for timely sown crop 

and 125 kg/ha for late sown crop
	Depth of sowing should be less than 5 cm for proper germina-

tion and good establishment of the crop
	At the time of sowing apply basal dose of 60 kg Nitrogen, 60 kg 

P2O5 and 40 kg K2O/ha for timely sown crops and 40 kg Nitro-
gen, 40 kg P2O5 and 40 kg K2O/ha for late sown crop

	Intercropping should be done with Wheat + Chickpea as 2:2 ra-
tio

Rainfall received >15 mm in one or  two 
consecutive days

	After achieving vapsa (Field capacity) condition sowing 
should be done as per recommendations of normal weather 
condition 

Rainfall received >30 mm in one or  two 
consecutive days
Sufficient rainfall followed by clear sky 
and high RH 
Light rainfall, intermediate cloudy sky/ 
moderate humidity 

	 If irrigation facility is available, then provide light irrigation 
after sowing 

No rains, cloudy sky, low RH

No rains, cloudy sky, high RH 
No rainfall, hot and dry winds during day 
time
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Standard Meteorological Week number: 44 (29 October to 04 November)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
44 16.98 32.36 47.57 2.03 3.2

Anticipated weather like-
ly to be observed Crop stage Recommendations based on likely effects of anticipated 

weather changes

Normal weather condition
Germination /Seedling Monitor crop for incidence of Termites

	Observe field for optimum germination 
Rainfall received >15 mm 
in one or  two consecutive 
days

	Observe field for optimum germination of seed

	Drain out excess water from the field. Because continuous 
water stagnation for two to three days leads to poor germi-
nation and causes infestation of seedling blight and root rot 
disease

Rainfall received >30 mm 
in one or  two consecutive 
days
Sufficient rainfall followed 
by clear sky and high RH 
Light rainfall, intermedi-
ate cloudy sky/ moderate 
humidity 

	Observe field for optimum germination of seed

Details about control measures at various stages of 
crop growth are furnished in Annexure I (Pest) and An-
nexure II (Diseases). Control measures may be initiated 
accordingly

No rains, cloudy sky, low RH
No rains, cloudy sky, high 
RH 
No rainfall, hot and dry 
winds during day time
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Standard Meteorological Week number: 45 (05 November to 11 November)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
45 16.65 31.88 49.62 2.00 6.00

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Seedling/Crown 
root initiation

Monitor crop for incidence of Termites and Aphid

	Hoeing should be done to control weeds and to reduce crop- 
weed competition for sunlight, nutrient, water and space

	Spray Amritpani @ 150 ml/15 lit. of water to enhance crop 
growth and resistance for pests and diseases

	Apply of Jeevamrit@200 lit./ acre along with irrigation
Rainfall received >15 mm in one 
or  two consecutive days

	Drained out excess water from the field by providing adequate 
drainage

	Spray Amritpani @ 150 ml/15 lit. of water 

	Apply  Jeevamrit @ 200 lit./acre

Rainfall received >30 mm in one 
or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate humidity 
No rains, cloudy sky, low RH 	Hoeing should be done to control weeds and to reduce evapo-

ration losses from soil 

	Apply of Jeevamrit @ 200 lit./ acre along with irrigation

	Spray Amritpani @ 150 ml/15 lit. of water to enhance crop 
growth and resistance for pests and diseases

No rains, cloudy sky, high RH 
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 46 and 47 (12 November to 25 November)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr)
46 31.33 50.48 1.97 13.6
47 30.73 46.63 1.95 4.4

Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated weath-
er changes

Normal weather condition Crown Root 
Initiation/ 
Tillering

Monitor crop for incidence of Termites, Aphid, Black and Brown 
rust

	Apply 60 kg nitrogen  + 30 kg of neem cake for timely sown crop 
and 40 kg nitrogen + 20 kg of neem cake per ha for late sown 
crop

	Hand weeding should be done to control the weeds during early 
growth stage of the crop 

	Spray 19:19:19 @ 70 g/15 lit. of water

	Spray Vermiwash @ 500 ml/15 lit. of water to enhance growth 
and development of the crop

Rainfall received >15 mm in one or  
two consecutive days 	Drain out excess water from the field

	Second dose of nitrogen should be applied after achieving        
“VAPASA” condition

Rainfall received >30 mm in one or  
two consecutive days
Sufficient rainfall followed by clear 
sky and high RH 
Light rainfall, intermediate cloudy 
sky/ moderate humidity 	Recommendation same as normal weather condition

	If irrigation facility is available then provide light irrigation  
along with apply Jeevamrit @ 200 lit./ acre

No rains, cloudy sky, low RH
No rains, cloudy sky, high RH 
No rainfall, hot and dry winds during 
day time
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Standard Meteorological Week number: 48 (26 November to 02 December)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
48 14.55l 30.67 45.05 2.00 2.1

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Tillering/
Jointing

Monitor crop for incidence of Termites, Aphid, Black and Brown rust

	Spray Amritpani @ 150 ml/15 lit. of water

Rainfall received >15 mm in 
one or  two consecutive days

	Drained out excess water from fieldRainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/moderate humidity 

	Spray Vermiwash @ 500 ml/15 lit. of water to enhance growth and     
development of the crop

No rains, cloudy sky, low RH
No rains, cloudy sky, high RH 
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 49 and 50 (3 December to 16 December)

SMW WAS T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
49 6 13.71 30.14 42.96 2.11 4.7
50 7 12.98 29.54 42.51 2.19 0.5

Anticipated weather likely to be ob-
served

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Jointing/Boot-
ing/Flag leaf

Monitor crop for incidence of Termites, Aphid, Black rust, 
Brown rust, Flag smut and Loose smut

	 Apply Jeevamrit @ 200 lit./acre along with irrigation

	 Spray Vermiwash @ 500 ml/15 lit. of water

Rainfall received >15 mm in one or  two 
consecutive days

Rainfall received >30 mm in one or  two 
consecutive days

	 Drain out excess water from the field

	 Spray Vermiwash @ 500 ml/15 lit. of water 
Sufficient rainfall followed by clear sky 
and high RH 
Light rainfall, intermediate cloudy sky/ 
moderate humidity 
No rains, cloudy sky, low RH

	 Recommendations same as normal weather conditionNo rains, cloudy sky, high RH 
No rainfall, hot and dry winds during 
day time
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SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
51 12.34 29.40 40.44 2.12 0.2
52 12.43 29.93 41.16 2.26 0.3

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Flag leaf/Flowering Monitor crop for incidence of  Termites, Aphid, Black rust, 
Brown rust, Flag smut and Loose smut 

	 Spray 00:52:34 @ 70 g/15 lit. of water

	 Apply of Jeevamrit @ 200 lit./acre along with irrigation
Rainfall received >15 mm in 
one or  two consecutive days

	 Apply of Jeevamrit @ 200 lit./acre

	 Spray 00:52:34 @ 70 g/15 lit. of water at clear weather

	 Drained out excess water from field

Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed 
by clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate hu-
midity 
No rains, cloudy sky, low RH 	 Recommendations same as normal weather condition

	 If irrigation facility is available then provide light irriga-
tion  along with application of Jeevamrit @ 200 lit./ acre

No rains, cloudy sky, high RH 
No rainfall, hot and dry winds 
during day time

Standard Meteorological Week number: 51 (17 December to 31 December)
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Standard Meteorological Week number: 01 and 02 (01 January to 14 January)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
1 12.59 28.67 40.48 2.31 0.1
2 12.41 29.11 40.16 2.24 1.6

Anticipated weather likely 
to be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Milk grain 
stage

Monitor crop for incidence of  Termites, Aphid, Bird, Black rust, Brown 
rust, Flag smut, Loose smut, Kernal Bunt and Hill Bunt

	 Spray Amritpani @ 150 ml/15 lit. of water

	 Apply Jeevamrit @ 200 lit./acre along with irrigation
Rainfall received >15 mm in 
one or  two consecutive days

	 Spray Amritpani @ 150 ml/15 lit. of water at clear weather

	 Drained out excess water from field

Rainfall received >30 mm in 
one or  two consecutive days
Sufficient rainfall followed 
by clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate hu-
midity 
No rains, cloudy sky, low RH 	 Spray vermiwash  @ 500 ml/15 lit. of water

	 If irrigation facility is available then provide light irrigation  along 
with application of Jeevamrit @ 200 lit./ acre

No rains, cloudy sky, high RH 
No rainfall, hot and dry 
winds during day time
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Standard Meteorological Week number: 03 and 04 (15 January to 28 January)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
3 12.98 29.73 37.64 2.32 0.5
4 13.07 30.40 34.05 2.24 0.2

Anticipated weather likely to 
be observed

Crop stage Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Dough 
Stage

Monitor crop for incidence of  Termites, Aphid, Bird, Flag smut, 
Loose smut, Kernal Bunt and Hill Bunt 

	 Spray 00:00:50 @ 70 g/15 lit. of water

Rainfall received >15 mm in one 
or  two consecutive days

	 Apply Jeevamrit @ 200 lit./acre

	 Spray 00:00:50 @ 70 g/15 lit. of water at clear weather
Rainfall received >30 mm in one 
or  two consecutive days
Sufficient rainfall followed by 
clear sky and high RH 
Light rainfall, intermediate 
cloudy sky/ moderate humidity 

	 Recommendation same as normal weather condition
No rains, cloudy sky, low RH
No rains, cloudy sky, high RH 
No rainfall, hot and dry winds 
during day time
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Standard Meteorological Week number: 05, 06 and 07 (29 January to 18 February)

SMW T min (0c) T max (0c) RH (%) Wind Speed (km/hr) Rainfall (mm)
5 13.57 30.85 31.27 2.21 1.3
6 14.01 31.37 29.19 2.39 0.9
7 14.99 32.14 29.29 2.52 0.2

Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated weath-
er changes

Normal weather condition Physiological 
maturity / 
Harvesting

Monitor crop for incidence of Kernal Bunt

	 Do not irrigate the crop from physiological maturity stage       
because grain become white, shrinkled and deteorate the 
quality 

Monitor the field for signs of harvesting-

1.       The kernel is relatively soft
2.       Lower leaves truns to yellow straw color
3.       The upper 80% portion of the spikelets shows straw coloured
4.       About 80% ripened spikelets at the time of harvest
5.       Grains become hard and fully developed
6.       At the time of harvest, the grains should contain about                        
           20-25 % of moisture
Harvesting-

	The crop should harvest when the grains become hard and the 
straw becomes dry and brittle
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Anticipated weather likely to be 
observed

Crop stage Recommendations based on likely effects of anticipated weath-
er changes

Rainfall received >15 mm in one or  
two consecutive days

Physiological 
maturity / 
Harvesting

	 Crop should harvest as early as possible before rain

	 Harvested crop should be collect and covered it OR  keep it at 
safe place

	 Recommendation same as normal weather condition
Rainfall received >30 mm in one or  
two consecutive days

Sufficient rainfall followed by clear 
sky and high RH 
Light rainfall, intermediate cloudy 
sky/ moderate humidity 

No rains, cloudy sky, low RH

No rains, cloudy sky, high RH 

No rainfall, hot and dry winds during 
day time
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Annexure I - Pests
Termite: Odontotermes Spp

Existing Crop Stage: Germination, Seedling, Crown root initiation, Tillering,
Jointing, Booting, Flag leaf, Flowering, Milk stage, Dough stage

Remedial measures: 
• Deep ploughing in summer.  Incase of heavy infestation, three summer 

ploughings at 10 days interval reduces juvenile population
• Apply well rotten farm yard manure only to discourage termite infestation
• Soils having major problem of termite must be incorporate Neem Leaf 

manure @ 500 kg/ha OR  
          Apply Neem seed cake manure @ 250 kg/ha
• Avoid late sowing of crop
• Seed treatment with Chlorpyriphos 20% EC @ 3-4 ml/kg of seeds
• Destruction of termitoria and kill the termite queen
• Drenching of Chlorpyriphos 20% EC @ 1 lit. mixed in 250 lit of water for 

one acre

Birds

           Existing Crop Stage: 
           Milk stage 
           Dough stage

Remedial measures: 
• Scaring devices and chemical repellants can be used in the field
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           Aphids: Aphis spp. 

           Existing Crop Stage: Germination, Seedling, Crown root initiation, Tillering,
Jointing, Booting, Flag leaf, Flowering, Milk stage, Dough stage

Remedial measures: 
• Plant tall border- trap crops like mustard, maize, sorghum or millet for the  
• management of aphids
• Setting up of yellow sticky traps @10/acre at 15 cm above the crop canopy   
• Spray 5% NSKE 
• Release predators such as Chrysoperla carnea @ 5000/ha
• Spray Verticillium lecanii @ 75 ml/15 lit. of water
• Dimethoate 30% EC @ 15 ml/15 lit. of water OR 

Quinolophos 25% EC @ 15 ml/15 lit. of water

Overview of Various Pests
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Brown Rust : Puccinia recondite f. sp tritici
Black Rust: Puccinia graminis  tritici

Existing Crop Stage: 
Crown root initiation, 
Tillering,
Jointing,
Booting,
Flag leaf,
Flowering,
Milk stage

Remedial measures: 
• Sowing should be completed before 15th November
• Grow early maturing rust resistant wheat varieties
• Maintain recommended plant spacing 
• Field sanitation should be done
• Avoid excess use of nitrogenous fertilizers
• Spray Pseudomonas fluorescens @ 75 ml/15 lit. of water 
• Spray Mancozeb 75% WP @ 15 gm/15 lit. of water OR

Spray Zineb 75%  WP @ 25 gm/15 lit. of water 
Spray Propiconazole 25% EC @ 20 ml/15 lit. of water 

Annexure II - Diseases
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Flag Smut: Urocystis agropyri
Loose Smut: Ustilago tritici

Existing Crop Stage: 
Tillering,
Jointing,
Booting,
Flag leaf,
Flowering,
Milk stage,
Dough stage

Remedial measures: 
• Crop rotation should be done with leguminous crop
• Use disease resistant variety
• Hot water seed treatment should be done to prevent loose smut. Seeds 

are soaked in water at 300C for 4-6 hrs, then seeds dropped in water 
at 490C for 2 minutes and left to air dry on polythene sheet before      
sowing

• Seed treatment with Carboxin 75% WP @ 1.5 to 2g/kg seed before 
sowing  OR

           Seed treatment with Carbendazim 50% WP @ 1g/kg of seeds
• Collect the smut infested panicles in polythene bag: Cover the             

infected panicles in polythene bag and remove slowly inside the bag 
and destroyed it (Care should be taken during picking of infested smut 
i.e. spores of smut should not be spread towards the healthy plants)

• Spray Pseudomonas fluorescens @ 75 ml/15 lit. of water
• Spray Copper hydroxide 77% WP @ 30g/15 lit. of water
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Hill Bunt: Tilletia caries and Tilletia foetida 

Existing Crop Stage: 
Milk stage,
Dough stage

Remedial measures: 
• Crop rotation should be done with leguminous crop
• Seed treatment  with Carbendazim 50% WP @ 1g/kg of seed 
• Adopt shallow sowing
• Grow resistant varieties like Kalyan sona, S227, PV18, HD2021, HD 

4513 and HD4519
• Spray Triadimefon 25% WP @ 20 g/15 lit. of water

Kernal Bunt: Tilletia indica

Existing Crop Stage: 
Milk stage,
Dough stage,
Physiological maturity

Remedial measures: 
• Crop rotation should be done with leguminous crop
• Use disease free healthy seeds for sowing
• Avoid late sowing of the crop
• Seed treatment  with Carbendazim 50% WP @ 1g/kg of seed
• Irrigation just before flowering stage reduces the intensity of the      

disease
• Spray Bitertanol 25% WP @ 25 g/15 lit. of water
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DASHPARNI ARK

a)     Material Required 	

I.        Neem Leaves – 5 kg
ii.       Ghaneri ( ) – 2 kgLantana	camera
iii.      Karanj Leaves – 2 kg
iv.       Kanheri Leaves – 2 kg
v.        Jatropha or Castor Leaves – 2 kg
vi.      Gulvel Leaves  – 2 kg
vii.     Custard apple Leaves  – 3 kg
viii.    Rui Leaves – 2 kg
ix.       Papaya Leaves – 2 kg
x.        Nirgudi Leaves -2 kg
xi.       Cow Urine/ Gomutra – 5 liter
xii.      Cow dung (Deshi) – 2 kg
xiii.     Water 170 liters

b)       Method of Preparation 

           Mix all above content in a plastic container or  
barrel. The mixture should be stirred with a 
wooden stick clockwise and anti-clockwise for 5-

10 minutes every day, in the morning and evening. 
Keep it for 30 days in shade. After one month, 
separate the ark through a sieve the arck is ready for 
spraying as a bio-pesticide. 

c)    Dose of Application 

  Recommended dose for spraying is 125-150 ml of 
Dashparni ark per 15 liters of water.

d)   Advantages

1.   It is a natural bio-pesticide. 

2.   It controls all sucking insect pest on all crops. 

3       It is a low cost pesticide as compared to chemical pesticides.

4.  It does not cause harmful effects to crops, pollinators and 
natural predators, the environment and humans being.

Ghaneri Leaves Jatropha Leaves Custard apple Leaves Neem Leaves Rui Leaves Cow dung

Cow UrineGulvel LeavesNirgudi LeavesPapaya LeavesKaranj LeavesKanheri LeavesWater

AMRITPANI

a) Material Required  

i. Fresh cow dung- 1 kg
ii. Cow urine- 1 liter
iii. Green neem leaves- 1 kg
iv. Gram lour – 1 kg
v. Jaggary – 100 gm
vi. Water- 10 liter

b) Method of Preparation

Take a 15 liter capacity plastic bucket. Then mix all 
the above material into the bucket then stir it 
vigorously with a wooden stick; cover with lid 
when well mixed and store in shade for 10 days. 

The mixture should be stirred with a wooden stick 
clockwise and anti-clockwise for 5-10 minutes every 
day, in the morning and evening. After 10 days, the 
mixture should be iltered with a cotton cloth. It is 
then ready for spraying.

 

c) Dose of Application 

Mix 100 ml. of Amritpani  in 10 liters of water and 
spray it on all crops at vegetative stage.

d) Advantages

i. It is use full for all crops at vegetative growth stage
ii. It is beneicial for pest control
iii. It gives lustre to the crop/ grains and increases yield 

Fresh cow dung- 1 kg Cow urine- 1 lit. Neem leaves- 1 kg Chickpea  loor – 1 kg Jaggary – 100 gm Water- 10 lit.

Preparation of organic and plant based formulations from 
locally available material for enhancing plant growth, soil 

health and controlling pests and diseases

64



65

DASHPARNI ARK

a)     Material Required 	

I.        Neem Leaves – 5 kg
ii.       Ghaneri ( ) – 2 kgLantana	camera
iii.      Karanj Leaves – 2 kg
iv.       Kanheri Leaves – 2 kg
v.        Jatropha or Castor Leaves – 2 kg
vi.      Gulvel Leaves  – 2 kg
vii.     Custard apple Leaves  – 3 kg
viii.    Rui Leaves – 2 kg
ix.       Papaya Leaves – 2 kg
x.        Nirgudi Leaves -2 kg
xi.       Cow Urine/ Gomutra – 5 liter
xii.      Cow dung (Deshi) – 2 kg
xiii.     Water 170 liters

b)       Method of Preparation 

           Mix all above content in a plastic container or  
barrel. The mixture should be stirred with a 
wooden stick clockwise and anti-clockwise for 5-

10 minutes every day, in the morning and evening. 
Keep it for 30 days in shade. After one month, 
separate the ark through a sieve the arck is ready for 
spraying as a bio-pesticide. 

c)    Dose of Application 

  Recommended dose for spraying is 125-150 ml of 
Dashparni ark per 15 liters of water.

d)   Advantages

1.   It is a natural bio-pesticide. 

2.   It controls all sucking insect pest on all crops. 

3       It is a low cost pesticide as compared to chemical pesticides.

4.  It does not cause harmful effects to crops, pollinators and 
natural predators, the environment and humans being.

Ghaneri Leaves Jatropha Leaves Custard apple Leaves Neem Leaves Rui Leaves Cow dung

Cow UrineGulvel LeavesNirgudi LeavesPapaya LeavesKaranj LeavesKanheri LeavesWater

AMRITPANI

a) Material Required  

i. Fresh cow dung- 1 kg
ii. Cow urine- 1 liter
iii. Green neem leaves- 1 kg
iv. Gram lour – 1 kg
v. Jaggary – 100 gm
vi. Water- 10 liter

b) Method of Preparation

Take a 15 liter capacity plastic bucket. Then mix all 
the above material into the bucket then stir it 
vigorously with a wooden stick; cover with lid 
when well mixed and store in shade for 10 days. 

The mixture should be stirred with a wooden stick 
clockwise and anti-clockwise for 5-10 minutes every 
day, in the morning and evening. After 10 days, the 
mixture should be iltered with a cotton cloth. It is 
then ready for spraying.

 

c) Dose of Application 

Mix 100 ml. of Amritpani  in 10 liters of water and 
spray it on all crops at vegetative stage.

d) Advantages

i. It is use full for all crops at vegetative growth stage
ii. It is beneicial for pest control
iii. It gives lustre to the crop/ grains and increases yield 

Fresh cow dung- 1 kg Cow urine- 1 lit. Neem leaves- 1 kg Chickpea  loor – 1 kg Jaggary – 100 gm Water- 10 lit.
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a) Material Required  

I. Fresh cowdung - 10 kg

ii. Cow urine - 10 liters

iii. Gram lour - 2 kg

iv. Jaggery - 1 kg

v. 200 litre plastic barrel

vi. Water - 180 liters

b) Method of Preparation

 

Take 200 litres capacity plastic barrel; then mix all above 

material into the barrel and add 180 litres of water in it. Then 

stir with a wooden stick clockwise and anti-clock wise in the 

morning and evening for 5 to 10 minutes for 6 days. It should be 

Fresh Cowdung

JEEVAMRUT

kept in the shade. After 6 days, Jeevamrit is ready for 

application to the soil.

c) Dose of Application 

Apply 200 liters of Jeevamrit slurry for 1 acre area as a soil 

application at the time of irrigation.

d) Advantages

I. It is low cost and useful for all crops

ii. It increases the vegetative growth of the plant

iii. Microbial activity is increased in the soil which helps 

to maintain and improve soil health

iv. It also helps to maintain C:N ratio of the soil

Cow Urine Gram Flour Jaggery Water Plastic Barrel

5% NEEM ARK (NSKE)

a)     Material Required  

    i.   Dried neem seeds 5 kg

ii.   Plastic bucket

iii.   Plastic drum

b)    Method of Preparation 

        Take 5 kg of dried neem seeds, grind them into powder, 

mix in 10 liters of water and keep it for 24 hrs. Then 

separate out the resultant by iltering through cotton 

cloth and add 90 liter of water to make inal volume of 

100 liters, The Neem Ark is now ready for spraying.

 c) Dose of Application 

Spray 5% NSKE directly without making any further 

dilution 

d)     Advantages

1     It controls Aphid, Jassids, Leaf   eating Caterpillars, 

Thrips in all crops

2.    It also controls white grub and nematodes in all 

crops

3.    It's a low cost natural bio-pesticide and does not 

cause harmful effects to crops, pollinators and 

natural predators, the environment and humans 

being

Neem Seeds Plastic Bucket Plastic Drum
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a) Material Required  

I. Fresh cowdung - 10 kg

ii. Cow urine - 10 liters

iii. Gram lour - 2 kg

iv. Jaggery - 1 kg

v. 200 litre plastic barrel

vi. Water - 180 liters

b) Method of Preparation

 

Take 200 litres capacity plastic barrel; then mix all above 

material into the barrel and add 180 litres of water in it. Then 

stir with a wooden stick clockwise and anti-clock wise in the 

morning and evening for 5 to 10 minutes for 6 days. It should be 

Fresh Cowdung

JEEVAMRUT

kept in the shade. After 6 days, Jeevamrit is ready for 

application to the soil.

c) Dose of Application 

Apply 200 liters of Jeevamrit slurry for 1 acre area as a soil 

application at the time of irrigation.

d) Advantages

I. It is low cost and useful for all crops

ii. It increases the vegetative growth of the plant

iii. Microbial activity is increased in the soil which helps 

to maintain and improve soil health

iv. It also helps to maintain C:N ratio of the soil

Cow Urine Gram Flour Jaggery Water Plastic Barrel

5% NEEM ARK (NSKE)

a)     Material Required  

    i.   Dried neem seeds 5 kg

ii.   Plastic bucket

iii.   Plastic drum

b)    Method of Preparation 

        Take 5 kg of dried neem seeds, grind them into powder, 

mix in 10 liters of water and keep it for 24 hrs. Then 

separate out the resultant by iltering through cotton 

cloth and add 90 liter of water to make inal volume of 

100 liters, The Neem Ark is now ready for spraying.

 c) Dose of Application 

Spray 5% NSKE directly without making any further 

dilution 

d)     Advantages

1     It controls Aphid, Jassids, Leaf   eating Caterpillars, 

Thrips in all crops

2.    It also controls white grub and nematodes in all 

crops

3.    It's a low cost natural bio-pesticide and does not 

cause harmful effects to crops, pollinators and 

natural predators, the environment and humans 

being

Neem Seeds Plastic Bucket Plastic Drum
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Watershed Organisation Trust (WOTR)
2nd Floor, ‘The Forum’, Padmavati Corner, Pune Satara Road, Pune - 411009

Ph.: +91 20 24226211; Fax: +91 20  24213530; Email: info@wotr.org; Web: www.wotr.org

About Us
Watershed Organisation Trust, (WOTR) is a non profit that  engages at the 
intersection of practice, knowledge and policy across scales and in collabora-
tion with stakeholders from across sectors. Headquatered in Pune, WOTR has 
supported and carried out developmental work in over 4122 villages across 
7 states of India. 

WOTR assists rural communities to assess their vulnerability to climate and 
non climatic risks. It organizes them in a socially and gender inclusive man-
ner to help themselves out of poverty by regenerating their ecosystems in 
a holistic and integrated manner, conserving and optimising resource use. 
especially water and undertaking climate smart sustainable livelihoods. 

WOTR has set up the WOTR Centre for Resilience Studies (W-CReS) through 
which it undertakes applied research and closely engages with institutions  
and governance actors so that insights and good practices derived from 
ground experience contribute to shaping enabling policies and effective 
programs.  With a view to upscaling succesful  interventions, WOTR develops 
pedagogies for implementation and organizes a variety of knowledge sharing 
and capacity building events for stakeholders across the civil society, devel-
opmental and governance spaces, from India and other countries. 

This publication has built on experiences from the project  “Soil protection 
and rehabilitation of degraded soils for food security in India” funded by GiZ 
and implemented by WOTR. 

Disclaimer: The views, analysis, interpretation and conclusions expressed herein are those of the contributors/au-
thors and do not necessarily reflect or can be attributed to the GiZ and WOTR


