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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.  Sustainabili-
ty in farming 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 Parner Block of the Ahmednagar District in Maha-
rashtra. The focus is on the two key crops in the region - Green 
gram in kharif (monsoon) and Sorghum 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 Organisa-
tion Trust has received the United Nations “Land for Life Award 
2017”, an award given for our efforts to combat land desertifica-
tion. Having won this award, we rededicate ourselves to regen-
erating degraded land and provide better livelihoods and living 
conditions 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 Ma-
harashtra in selected villages of Parner block of Ahmedagar 
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 Parner 
block, Ahmednagar 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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Climate Change is one of the most serious threats to sus-
tainable development with adverse impacts expected on 
the environment, human health, food security, economic 
activity and finally agriculture. The varies weather aberra-
tions like, late onset of monsoon, high intensity rain, excess 
rain, dry spell, hailstorm, heat and cold wave adversely 
affected on various sector but more severally on agricul-
tural productivity and livelihood of the farmers. The most 
of the farmers in the country aren’t aware about upcoming 
extreme event so, it is very difficult theme to take design 
under such situation to protect their crop.  

I am happy to note that the scientists from the M.P.K.V, 
Rahuri, the IMD and the Watershed Organization Trust 
(WOTR) have made such an attempt in developing weath-
er-based weather calendars of important field crops. The 
major objective of this publication is to help the farmer to 
take appropriate design under uncertain weather condition 
to plan out various agricultural practices in an integrated 
manner to cope with climate variability.

The crop weather calendars combine integrated nutrient 
management, weed management, water management and 
eco-friendly pests and disease management schedules for 
different important field crops which help the farming com-
munity to face the challenges of climate change in Parner 
Block of Ahmednagar district (M.S).  I am sure this effort 
will be beneficial for resource managers and planners for 
input management. It will also be helpful for breeding and 
selection of suitable genotypes of various dry land crops 
which suit location specific conditions.

I appreciate the efforts put in by authors to deal with the 
subject in a simple language, especially the relationship 
between weather parameters, agronomic practices, pests 
and disease incidence and in bringing out advisories in this 
bulletin-like publication.

Message

Dr. J. D. Jadhav
Director

CAFT in Agril. Meteorology, & Head of  Agril. Meteorology 
College of Agriculture, Pune



Introduction:

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

 
Maharashtra, India’s second largest state on the western seaboard is particu-
larly vulnerable with 83% of its cultivated area directly dependent upon the 
monsoons for agricultural production. Changing weather patterns - early or 
late onset and withdrawal 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. Unfa-
miliar 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 of likely weather occurrences and science-based advisories as to 
what measures they need to undertake to protect their crops and livestock 
while increasing productivity. These advisories, however, must be crop and 
locale-specific as agriculture is highly dependent on local meteorological, 
hydrological, soil and landscape conditions. 

This publication is a step forward in this direction. Its target group is the 
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farmers growing green gram in kharif season and sorghum in rabi season in the drought prone Parner block of the 
Ahmednagar District. Its purpose is to provide information and advisories regarding various management practices that 
the farmer would need to undertake different weather conditions that may arise locally. Adopting these recommended 
practices and interventions would help farmers cope with unexpected and different weather events, reduce risks and loss-
es and build their resilience to nature’s vagaries. The expected outcome is that kharif green gram and rabi sorghum grow-
ing farmers in the Parner block 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 Parner Block since the last 3 years, organizing com-
munities 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 7 villages of this block, WOTR, in collaboration with the 
Mahatma Phule Krishi Vidyapeeth (MPKV) and the India Meteorological Department (IMD) has undertaken a study to 
develop weather-based contingency and adaptive strategies for 2 key food crops i.e. Green gram and Rabi Sorghum which 
the farmers cultivate in the Parner block of the Ahmednagar District. 

Agro-Climatology of Parner Block 
The state of Maharashtra is divided into nine broad Agro-Climatic Zones. Parner block comes under the Western Ma-
harashtra Scarcity Zone. This area suffers from the twin problems of low productivity and high instability as a result of 
inadequate and unpredictable rainfall. The average annual rainfall of the zone is less than 750 mm. and  that of the project 
villages is less than 450mm.   Soils of the Parner block have been classified as Shallow (up to 30 cm), Medium (30-60 cm) 
and Deep soils (60- 90 cm).
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Diagram 1: Agro-Climatic Zones of Maharashtra with specific reference to Parner Block8



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

Fig1c. Bright Sunshine (BSS) Hours and Wind Speed (Km/hr) Fig1d. Rainfall (mm)

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 Parner, Maharashtra.

(Source-Weather data: Rahuri weather data used for Parner from climatic normal’s of India by IMD).
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Methodology and       
Classifications Used
For preparing this weather-based crop manage-
ment compendium, thirty years weather data 
of Parner Block has been studied for all major 
weather-related aberrations including extreme 
events viz., droughts, high temperature, low 
temperatures, high intensity rainfall, frost and 
hailstorms, together with major cropping systems. 
However, since Parner block is largely subjected 
to periodic dry spells, irregular and deficient rain-
fall, 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 
development of crops. 

i. Normal weather condition: This weather is what is generally 
experienced as a long term trend.  We consider here the cli-
matic normals of rainfall, temperature (minimum and maxi-
mum), relative humidity,(low and high), cloud cover and wind 
speed defined on a Standard Meteorological Week basis.

ii. Rainfall received >15 mm in one or two consecutive days
iii. Rainfall received >30 mm in one or two consecutive days
iv. Sufficient rainfall followed by clear sky and high RH
v. Light rainfall, intermediate cloudy sky/ moderate humidity
vi. No rains, cloudy sky, low RH
vii. No rains, cloudy sky, high RH 
viii. No rainfall, hot and dry winds during day time



11

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 a 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 green gram and rabi sorghum critically depends on moisture availability, appropriate cultivars 
and plant population, emphasis has been given to in-situ moisture conservation, soil type, specific varietal selection, 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 green gram and rabi sorghum.

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 kharif Green gram  
(Vigna radiata L.) Cultivation

1. Introduction
Green gram is also known as mungbean. It is a short 
duration crop which is mainly grown in arid and 
semi-arid regions of India during kharif (June- Octo-
ber) as well as in summer (March- June) season where 
assured irrigation facilities are available. It is toler-
ant to drought and can be grown successfully on well 
drained loamy to sandy loam soil in areas of erratic 
rainfall. Green gran can be grown successfully in areas 
having average annual rainfall between 400 mm to 750 
mm and temperature of 200C to 400C. The optimum 
temperature of 280C to 300C is favorable for proper 
growth and development of the crop. Green gram is 
a legume crop and has ability to fix atmospheric ni-
trogen in soil. In India, it is the third important pulse 
crop after chickpea and pigeonpea. It is cultivated in 
the states of Maharashtra, Rajasthan, Madhya Pradesh, 
Punjab, Haryana, U.P., Karnataka, Andhra Pradesh and 
Tamil Nadu. It is rich in protein and vitamin B. Green 
gram is an excellent source of protein (24.5%) with 
high quality of lysine (460 mg/g N) and tryptophan 
(60 mg/g N). It contains also remarkable quantity of 
ascorbic acid and riboflavin (0.21 mg /100g). (Azadi et 
al. 2013).  
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3. Period of Sowing
In Parner block, kharif is an important cropping 
season where Bajra, Green gram, Pigeonpea, Ground-
nut, Onion and Tomato are major crops. Green gram 
in this region is predominantly grown in shallow 
to medium type of soil. Land preparation for green 
gram is initiated with ploughing in summer followed 
by two harrowing to prepare good seed bed. Sowing 
is done by using a two-bowl seed drill at 30 cm space 
between the rows. Organic manures are hardly used 
and neither is seed treatment undertaken. Very low 
or no use of fertilizer for green gram. Varieties suit-
able for cultivation are given in the table 1.

Table1: Varieties suitable for cultivation of green gram in Parner block 1.
     

Sr.  
No Variety Duration 

(Days)
Yield       
(Q/ha) Specific characters

1 Vaibhav 70-75 14-15 High yielding, Bold Seed and Resistance to powdery mildew

2 P.K.V.A.K.M-4 65-70 12-15 High yielding, Medium seed, Mature at one time and resistance to 
more diseases

3 PKV. Green gold 70-75 10-11 Medium seed, Resistance to powdery mildew and Mature at one time

4 B.M 2003-2 65-70 12-14 High Yielding, Resistance To Powdery Mildew and Long pods

5 B.M 2002-1 65-70 12-14 Resistance to powdery mildew, Long pods and Mature at one time

6 BPMR-145 65-70 12-14 Resistance to powdery mildew, long pods and  Green seeds 

  1 Krishidarshani 2017, pp 69. Mahatma Phule Krishi Vidyapeeth Rahuri, Maharashtra.
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4.  Pest and Disease                
Management
Details about control measures at various stages of crop 
growth are furnished in Annexure I (Pests) and Annexure II 
(Diseases). Remedial actions may be initiated accordingly 

5. General points to be kept in mind
 ¾ Sowing should be done before last week of June to achieve potential production 
 ¾ Incorporate FYM @ 5 t/ha or Vermicompost @ 3 t/ha before the last harrowing
 ¾ Apply fertilizers based on soil health card report
 ¾ Use certified seeds of short duration, pest and disease resistant variety for sowing 
 ¾ Follow eco friendly pest and disease management practices
 ¾ Avoid continuous water stagnation in the field
 ¾ In dry spell, provide protective irrigation at flowering and pod formation stage
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Weather Specific Crop Advisories for Green gram
Standard Meteorological Week number: 17 and 18 (23 April to 06 May) 

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.)

Rainfall 
(mm)

17 38.6 20.3 54 19 9.5 8.8 0.6
18 38.6 20.7 53 18 10.4 9.8 3.6

Anticipated weather like-
ly to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Land 
preparation

¾	One shallow ploughing followed by two-three harrowing’s should be 
done to prepare good seedbed

¾	After ploughing, remove the residues of previous crops and it should 
be used for making compost and vermicompost. 

¾	Ploughing should be done across the slope

¾	Before last harrowing incorporate FYM/Compost @ 5 tons/ ha. OR 
Vermicompost @ 3 t/ha 

¾	Prepare flat beds for in-situ moisture conservation                              

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 hu-
midity 
No rains, cloudy sky, low RH
No rains, cloudy sky, high 
RH 
No rainfall, hot and dry 
winds during day time

18
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Standard Meteorological Week numbers: 23 and 24 (04 June to 17 June)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed (Km/ hr.) Rainfall 
(mm)

23 36.0 23.2 76 38 9.0 12.9 37.7
24 34.4 22.9 79 44 7.3 12.8 26.4

Anticipated weather 
likely to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather     
changes

Normal weather condi-
tion

Sowing ¾	Use certified seeds of short duration, pest and disease resistance variety

¾	Seed treatment with Trichoderma viridi @ 5 g/kg of seed

¾	Seed treatment with Rhizobium and Phosphate Solubilizing Bacteria (PSB) 
each @ 25 g /kg of seeds  

¾	Use optimum seed rate for sowing i.e. 18-20 kg /ha 

¾	Sowing should be done by using two bowl ferti seed drill 

¾	Sowing should be done at spacing of 45cm between the rows and 15 cm 
between the plants

¾	Sow the seed at 4-5 cm depth for proper germination

¾	Apply 20 kg nitrogen and 40 kg phosphorus/ha at the time of sowing

Rainfall received >15 
mm in one or  two con-
secutive days
Rainfall received >30 
mm in one or  two con-
secutive days

Sufficient rainfall fol-
lowed by clear sky and 
high RH

Light rainfall, inter-
mediate cloudy sky/ 
moderate humidity 

¾	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

19
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Standard Meteorological Week number: 25 (18 June to 24 June)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

25 33.1 22.9 80 50 5.1 14.9 13.5

Anticipated weather 
likely to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather con-
dition

Seed Germina-
tion and  Emer-
gence ¾	Monitor crop for optimum seed germination Rainfall received >15 

mm in one or  two con-
secutive days

Rainfall received >30 
mm in one or  two con-
secutive days

¾	Monitor crop for optimum seed germination 

¾	Drained out excess water from field to avoid continuous water             
stagnation 

Sufficient rainfall fol-
lowed by clear sky and 
high RH

¾	Monitor crop for optimum seed germination 

Light rainfall, inter-
mediate 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: 26 and 27 (25 June to 08 July)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

26 32.2 22.9 81 51 2.0 16.3 10.8
27 31.5 22.6 81 55 3.2 15 21.7

Anticipated weather 
likely to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condi-
tion

Young Seedling Monitor crop for incidence of aphid, thrips and root rot

¾	Monitor field for optimum germination  

¾	Gap filling should be done to maintain optimum plant population 

¾	Apply Jeevamrit @ 200 lit./ acre to enhance microbial activity in soil 
and nutrient availability to crops 

Rainfall received >15 
mm in one or  two con-
secutive days

Rainfall received >30 
mm in one or  two con-
secutive days

¾	Drained out excess water from field to avoid waterlogging 

Sufficient rainfall fol-
lowed by clear sky and 
high RH

¾	Recommendations same as normal weather condition

Light rainfall, interme-
diate cloudy sky/ mod-
erate humidity 

¾	Monitor field for optimum germination

¾	Spray Amritpani @ 150 ml/ 15 lit. of water to increase resistance for 
pests and diseases 

¾	Hoeing should be done to keep weed free plot
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: 28 (09 July to 15 July)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

28 31.2 22.3 84 58 2.9 13.9 24.7

Anticipated weather likely 
to be observed

Existing 
crop stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition
Vegetative 
Stage/

Branching

Monitor the crop for incidence of aphid, thrips, hairy caterpillar, root 
rot, powdery mildew, bacterial leaf blight

¾	Pull out and destroy the affected plants 

¾	Hoeing  and hand weeding should be done to keep weed free plot 

¾	Spray Amritpani @ 150 ml/ 15 lit. to increase resistance for pest and 
disease

Rainfall received >15 mm in 
one or  two consecutive days

Rainfall received >30 mm in 
one or  two consecutive days ¾	Drained out excess water from field by providing adequate drainage 

Sufficient rainfall followed by 
clear sky and high RH

¾	Recommendations same as normal weather conditionsLight rainfall, intermediate 
cloudy sky/ moderate hu-
midity

No rains, cloudy sky, low RH Monitor the crop for incidence of aphid, thrips, hairy caterpillar, root 
rot, powdery mildew, bacterial leaf blight

¾	Recommendations same as normal weather conditions

¾	Mulching should be done with crop residue to reduce evaporation loss-
es from the soil

¾	Foliar spray of 0.5% potassium chloride (KCl) to mitigate moisture 
stress.

No rains, cloudy sky, high  RH 

No rainfall, hot and dry 
winds during day time
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Standard Meteorological Week number: 29 (16 July to 22 July)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

29 30.8 22.4 83 61 5.1 14.6 21.2

Anticipated weather likely to 
be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Branching Monitor the crop for incidence of aphid, white fly, bacterial leaf 
blight, hairy caterpillar, powdery mildew and yellow vein mosaic

¾	Drained out excess water from field

¾	Spray Amritpani @150 ml /15 lit. of water

¾	Apply Jeevamrit @200 lit./ acre to enhance microbial activity in soil

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 

Monitor the crop for incidence of aphid, whitefly, bacterial leaf 
blight, Blue butterfly, hairy caterpillar, powdery mildew and yel-
low vein mosaic

¾	If irrigation facility is available then provide light irrigation and 
along with  apply Jeevamrit @ 200 lit./ acre 

¾	Spray Vermiwash @500 ml/15 lit. of water

¾	Hoeing should be done to keep weed free plot

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: 30 and 31 (23 July to 05 Aug)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

30 30.5 22.2 86 61 2.7 14.4 24.6
31 30.3 22.1 84 60 2.4 14.7 12.4

Anticipated weather 
likely to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condi-
tion

Flowering Monitor crop for incidence of aphid, white fly, hairy caterpillar, pod 
borer, bacterial leaf blight, powdery mildew and yellow vein mosaic

¾	Foliar spray of 00:52:34 to induce  flowering 

¾	Apply Jeevamrit @ 200 lit./ acre to increase microbial activities in soil

¾	Drained out excess water from field to avoid continuous water stag-
nation 

¾	Collect and destroy pest and disease infected plant and egg masses 

Rainfall received >15 mm 
in one or  two consecu-
tive days

Rainfall received >30 mm 
in one or  two consecu-
tive days

Sufficient rainfall fol-
lowed by clear sky and 
high RH Monitor crop for incidence of aphid,  white fly, Blue butterfly, hairy 

caterpillar, pod borer, bacterial leaf blight, powdery mildew and 
yellow vein mosaic

¾	Spray KNO3 @20 gm/lit. of water to mitigate water stress 

¾	If irrigation facility is available, then provide light irrigation along 
with apply Jeevamrit @ 200 lit./ acre 

¾	Collect and destroy pest and disease infected plant parts and egg 
masses

Light rainfall, intermedi-
ate 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: 32 and 33 (06 Aug to 19 Aug)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

32 29.8 22.1 84 62 2.5 14.4 19.8
33 29.6 21.8 85 62 3.4 13.7 15.0

Anticipated weather 
likely to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weather 
changes

Normal weather condition Pod forma-
tion/

Development

Monitor crop for incidence of   Bean aphid, pod borer, bacterial leaf 
blight, powdery mildew and yellow vein mosaic

¾	Foliar spray of 00:00:50 to increase size and weight of grains

¾	Collect and destroy eggs and early stage larvae of  pod borer
Rainfall received >15 mm 
in one or  two consecutive 
days ¾	Drained out excess water from field

¾	Recommendations same as normal weather conditionRainfall received >30 mm 
in one or  two consecutive 
days
Sufficient rainfall followed 
by clear sky and high RH 

¾	Recommendations same as normal weather conditions

¾	Spray Vermiwash @500 ml/15 lit. of water

Light rainfall, intermediate 
cloudy sky/ moderate hu-
midity 
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: 34 (20 Aug to 26 Aug)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

34 30.1 21.4 85 57 5.0 12.3 11.4

Anticipated weather 
likely to be observed Existing crop stage Recommendations based on likely effects of anticipated weather 

changes
Normal weather con-
dition

Pod 
Development

¾	Monitor crop for incidence of  pod borer 

¾	Hand  picking of mature pods should be done to avoid shattering 
losses

¾	Harvesting should be done in clear weather condition

Rainfall received >15 
mm in one or  two con-
secutive days
Rainfall received >30 
mm in one or  two con-
secutive days
Sufficient rainfall fol-
lowed by clear sky and 
high RH 
Light rainfall, inter-
mediate 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: 35 (27 August to 02 September)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

35 30.2 21.4 85 59 3.5 11.9 15.6

Anticipated weather 
likely to be observed Existing crop stage Recommendations based on likely effects of anticipated weather 

changes
Normal weather condi-
tion

Maturity/Harvest-
ing 

Maturity signs for harvesting

¾	Harvesting should be done at proper maturity to reduce post-harvest 
losses

¾	Colour of pods become yellow to brownish black 

¾	Best time to harvest the crop is 80% pods become fully  matured

¾	Pick matured dry pods or uproot the whole plant and dry it for about 
two days, then thresh and clean it

Rainfall received >15 
mm in one or  two con-
secutive days
Rainfall received >30 
mm in one or  two con-
secutive days
Sufficient rainfall fol-
lowed by clear sky and 
high RH 
Light rainfall, interme-
diate cloudy sky/ mod-
erate humidity 
No rains, cloudy sky, 
low RH
No rains, cloudy sky, 
high  RH 
No rainfall, hot and dry 
winds during day time

27



28



29

Annexure I- Pests
Sr. 
No Pest Crop stage Actions to be Undertaken

1. Hairy caterpillar 

Spilosoma obliqua

Vegetative stage to 
flowering stage 

¾	Collect and destroy infected plant

¾	Collect and destroy egg masses and early stage larvae

¾	Handpick the larvae during early stages

¾	Handpick the gregarious caterpillars and the cocoons 
which are found on stem and destroy them in kerosene 
mixed water

¾	Install light trap @ 1/acre and operate between 6 pm to 
9 pm

¾	Install pheromone traps @ 4-5/acre to monitor eco-
nomic threshold level (replace lures after every 2-3 
weeks) 

¾	Spray Quinalphos 25% EC @ 15 ml/ 15 lit. of water
2. Bean aphid

Aphis craccivora

Young seedling, 
vegetative stage, 
Branching, flow-
ering, pod forma-
tion/development

¾	Use yellow/blue sticky traps @ 4-5/acre

¾	Spray 5 % NSKE or Neemastra

¾	Spray Dashparni ark @ 150 ml/ 15 lit. of water

¾	Spray Verticillium lecanii @ 15 ml /15 lit. of water

¾	Spray  Triazophos 40%EC @ 2ml / lit. of water

¾	Spray Dimethoate 30%EC @ 2ml / lit. of water
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3. Thrips

Megalurothrips sjostedti

Young seedling, 
vegetative stage, 
Branching and 
flowering

¾	Use yellow/blue sticky traps @ 4-5/acre

¾	Spray 5 % NSKE

¾	Spray Dashparni ark @ 150 ml/ 15 lit. of water

¾	Spray Verticillium lecanii @ 15 ml /15 lit. of water

¾	Spray  Triazophos 40%EC @ 2ml / lit. of water

¾	Spray Dimethoate 30%EC @ 2ml / lit. of water

4. White fly

Bemisia tabaci

vegetative stage, 
Branching and 
flowering

¾	Use yellow/blue sticky traps @ 4-5/acre

¾	Spray Neemastra 

¾	Spray Dashparni ark @ 150 ml/ 15 lit. of water

¾	Spray Verticillium lecanii @ 15 ml /15 lit. of water

¾	Spray  Triazophos 40%EC @ 2ml / lit. of water

¾	Spray Dimethoate 30%EC @ 2ml / lit. of water
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5. Gram pod borer

Helicoverpa armigera

Flowering, Pod 
formation and pod 
Development 

¾	Ridge planting of cover crops like soybean, cowpea and 
moth bean

¾	Collect and destroy infested plant

¾	Collect and destroy egg masses and early stage larvae

¾	Handpick the larvae during early stages

¾	Handpick the gregarious caterpillars and the cocoons 
which are found on stem and destroy them in kerosene 
mixed water

¾	Install bird perches @ 20/acre for encouraging preda-
tory birds such as crow, common mynah etc.

¾	Install light trap @ 1/acre and operate between 6 pm to 
9 pm

¾	Install pheromone traps @ 4-5/acre to monitor eco-
nomic threshold level (replace the lures after every 2-3 
weeks)

¾	Spray 5 % NSKE  

¾	Spray Dashparni ark @ 150 ml/ 15 lit. of water

¾	Spray Phenthoate 50% EC @ 30 ml /15 lit. of water OR 

      Chlorantraniliprole 18.5 SC @ 30ml / 15 lit. of water

ETL: 10% of affected pods
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Annexure II- Diseases
Sr. 
No Disease Crop stage Actions to be Undertaken

1. Root rot
Rhizoctonia solani

Seedling, 
vegetative

¾	Sowing should be done in well-drained soil
¾	Seed treatment with Trichoderma viride 4 g/kg or Pseudo-

monas fluorescens 10 gm/kg of seeds
¾	Basal application of neem cake @ 150 kg/ha
¾	Prepare seed beds to enhance rapid germination
¾	Drained out excess water form field to avoid water stagna-

tion in the field
¾	Spray Trichoderma viridi @ 5 ml/lit. of water 
¾	Spot drenching of Carbendazim 50% WP @ 1 gm/ lit. of 

water
2. Bacterial leaf blight 

Xanthomonas phaseoli
Vegetative, 
Branching, 
flowering, 
pod forma-
tion

¾	Use disease free certified seeds for sowing 
¾	Hot water treatment of seeds at 52oC for 10 min.
¾	Seed treatment with Trichoderma viride1% WP @ 4g / kg  of 

seeds OR
       Seed treatment with captan 75% WS@ 2.5 gm/kg of seed
¾	Protective sprays of streptocycline (100 ppm) or Zineb (0.3 

per cent) to reduce secondary infection

3. Powdery mildew
Erysiphe polygoni

Vegetative, 
branching, 
flowering, 
pod forma-
tion

¾	Field sanitation, rouging of infected plants
¾	Destroy weeds and alternate host plants
¾	Sowing should be done at recommended plant spacing
¾	Spray Trichoderma viridi @ 5ml/lit. of water
¾	Spray penconazole 10% EC@ 50ml in 100 lit. of water
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4. Yellow vein mosaic
Mungbean yellow mosaic virus 

Vegetative, 
flowering, 
pod forma-
tion

¾	Seed treatment with Imidacloprid 17.8% SL @ 5 ml /kg of 
seeds

¾	Use yellow sticky trap @ 5 / acre
¾	Rogue out the infected plants up to 45 days
¾	Spray 5% NSKE
¾	Spray  Triazophos 40%EC @ 2ml / lit. of water to control 

white fly OR
¾	Spray Thiamethoxam 75% WS 5g/15 lit. and repeat after 15 

days, if necessary
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Sorghum



Weather Based Management of rabi Sorghum         
(Sorghum bicolor L.) Cultivation
1. Introduction

Sorghum is an important dryland crop grown under erratic rainfall conditions. It is a staple food and fodder crop in 
India grown under a wide range of temperatures. It is known as a “camel” plant because of its deep root system and 
effective internal control on transpiration which gives crop ability to produce fairly well under high temperature and 
low soil moisture conditions. The influence of temperature varies according to the growth stage of the crop. Tem-
perature is an important factor for varietal selection. Sorghum thrives best within the temperature range of 18-410C 
and the optimum being 25-320C.
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3. Period of Sowing
 In Parner block, Sorghum is predominantly 

grown in medium to deep type of soil during 
the rabi season. Land preparation for rabi 
sorghum is initiated with two harrowings 
after harvest of kharif crop. The farmers in the 
village follow the practice of sowing on resid-
ual soil moisture. Sowing is done by using a 
two-bowl ferti seed drill. Organic manures are 
hardly used and neither follow seed treatment. 
Very low or no use of chemical fertilizers for 
rabi sorghum. Improved varieties of rabi sor-
ghum suitable for cultivation in Parner block 
are given in table 2.

Table 2:  Varieties of rabi sorghum suitable for cultivation in Parner Block

Sr. No. Varieties Days to maturity Yield (Q/ha)
Improved varieties

1. M-35-1 120 - 125 15 - 18
2. CSV-8R 120 - 125 20 - 22
3. Swati 120 - 125 24 - 28
4. CSV-14R 115 - 120 20 - 24
5. Selection 3 105 - 110 5 - 6
6. SPV-1359 125 - 130 25 - 30
7. CSV 216 R (Phule Yashoda) 120 - 125 18 - 20
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4. Pest and Disease Management
Details about control measures at various stages of crop 
growth are furnished in Annexure I (Pests) and Annexure II 
(Diseases). Remedial actions may be initiated accordingly

5. General points to be kept in mind
 ¾ Crop rotation with pulses or oilseed crops

 ¾ Green manuring with Cowpea or Black gram in kharif followed by cultivation of rabi Sorghum

 ¾ Sowing should be completed before last week of September to reduce shoot fly infestation 

 ¾ In case of late sowing use high seed rate @ 12 kg/ha

       Drought management for Rabi Sorghum

 ¾ Reduce 1/3 of plant population under drought situation 

 ¾ Mulching should be done with crop residue within 21 DAS or increase in number of hoeing’s to reduce          
evaporation losses from soil cracks

 ¾ Remove bottom leaves at terminal to reduce transpiration losses

 ¾   Follow eco friendly pests and diseases management practices

 ¾ Spray Kaolin @ 5% or Chalk powder 5%
39
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Weather Specific Crop Advisories for Rabi Sorghum
Standard Meteorological Week number: 35 and 36 (27 August to 09 September)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed          
(Km/ hr.)

Rainfall                 
(mm)

35 30.2 21.4 85 59 3.5 11.9 15.6
36 30.8 20.8 84 53 5.1 10.5 9

Anticipated weather like-
ly to be observed

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

Normal weather condition Land Preparation

¾	Land Preparation should be done after vapsa condition 
achieved in the field

¾	Two harrowings should be done to remove the weeds and stub-
bles of previous crop 

¾	In kharif season FYM/Compost was not applied then incorpo-
rate FYM @ 7 tons/ha OR Vermicompost @ 5 tons/ ha

¾	Prepare flat beds for in-situ moisture conservation                            

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 hu-
midity 
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 numbers: 37 (10 September to 16 September)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.)

Rainfall          
(mm)

37 30.9 20.6 87 56 5.1 8 62.1

Anticipated weather likely 
to be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated weath-
er changes

Normal weather condition Sowing ¾	Seed treatment with Azotobacter and Phosphate Solubilizing 
Bacteria each @ 25 g /kg of seeds 

¾	Sowing should be done by using two bowl ferti seed drill and 
apply 30kg nitrogen and 30 kg phosphorus per ha at the time of 
sowing

¾	Sowing should be done at spacing of 45cm between the rows and 
15 cm between the plants

¾	Sow the seeds at 5-6 cm depth for proper germination

¾	Use optimum seed rate i.e.10 kg/ha

¾	Drained out excess water from field to avoid continuous water 
stagnation

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 

¾	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: 38 (17 September to 23 September)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.)

Rainfall                          
(mm)

38 31.3 20.6 88 58 6.6 6.9 58.1

Anticipated weather likely to be 
observed

Existing crop 
stage

Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Seed Germination

¾	Monitor crop for optimum seed germination

¾	Avoid continuous water stagnation in the field because 
it affect the seed germination 

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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Standard Meteorological Week number: 39 and 40 (24 September to 07 October)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

39 31 21 88 56 6.7 6.7 43.9
40 31.4 20.4 87 49 6.7 5.5 23.5

Anticipated weather likely to be observed Existing crop 
stage

Recommendations based on likely effects of antici-
pated weather changes

Normal weather condition Young Seedling Monitor the crop for incidence of shoot fly 

¾	Monitor field for optimum germination 

¾	Gap filling and thinning should be done to maintain 
optimum plant population for getting potential pro-
duction

¾	Apply Jeevamrit @200 lit./ acre to increase soil mi-
crobial activity and nutrient availability to the plants

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/ mod-
erate humidity 

No rains, cloudy sky, low RH ¾	Monitor field for optimum germination

¾	Spray Amritpani @ 150 ml/ 15 lit. of water to in-
crease resistance for pests and diseases 

¾	Uproot and destroy seedlings affected by shoot fly

¾	Mulching should be done with crop residues to re-
duce evaporation losses from the soil

No rains, cloudy sky, high RH

No rainfall, hot and dry winds during day 
time
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Standard Meteorological Week number: 41 (08 October to 14 October)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

41 31.9 19.2 82 40 7.9 4.6 22.7

Anticipated weather likely to be 
observed

Existing crop stage Recommendations based on likely effects of 
anticipated weather changes

Normal weather condition Vegetative Stage Monitor the crop for incidence of  Shoot fly,  Stem 
borer, Armyworm  and Downy mildew

¾	Pull out and destroy the affected plants 

¾	Spray Amritpani @ 150 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
Sufficient rainfall followed by clear 
sky and high RH
Light rainfall, intermediate cloudy 
sky/ moderate humidity

No rains, cloudy sky, low RH 
Monitor the crop for incidence of  Shoot fly,  Stem 
borer, Armyworm  and Downy mildew

¾	Hoeing should be done to remove weeds and to 
reduce evaporation losses form soil

¾	Pull out and destroy the affected plants  

¾	Mulching should be done with crop residues to 
reduce evaporation losses from the soil

No rains, cloudy sky, high  RH 

No rainfall, hot and dry winds during 
day time

44



45

Standard Meteorological Week number: 42 and 43 (15 October to 28 October)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.)

Rainfall  
(mm)

42 32.1 17.1 78 32 8.3 4.6 3.9
43 31.4 16.8 80 36 9.3 4.7 9.6

Anticipated weather likely to be 
observed

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

Normal weather condition Vegetative growth Monitor the crop for incidence of  Shoot fly,  Stem 
borer, aphid, Armyworm, Anthracnose and Downy 
mildew

¾	Hoeing and hand weeding should be done to keep 
weed free plot during initial growth stage of the crop

¾	Top dressing of Nitrogen @ 30 kg/ha (65 kg urea) af-
ter achieving field capacity (Vapasa condition), early 
in the morning or late in the evening so as to reduce 
volatilization losses of nitrogen

¾	Infested plants should be removed as and when the 
symptoms are noticed 

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 ¾	Earthing-up should be done at the time of last hoe-
ing to provide soil support to the plant

¾	Apply Jeevamrit @ 200 lit./ acre along with irriga-
tion 

¾	Top dressing of Nitrogen @ 30 kg/ ha (urea 65 kg/ 
ha) 

No rains, cloudy sky, high  RH 

No rainfall, hot and dry winds 
during day time
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 Standard Meteorological Week number: 44 and 45 (29 October to 11 November)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

44 31 16.4 79 39 8.7 5.3 5.5
45 30.4 16.1 84 40 7.5 5.4 4.3

Anticipated weather likely to be 
observed Existing crop stage Recommendations based on likely effects of antici-

pated weather changes
Normal weather condition Boot leaf Stage

 

Monitor the crop for incidence of  Stem borer, aphid, 
Earhead caterpillar, Anthracnose and Downy mildew

¾	Apply Jeevamrit @ 200 lit./ acre along with irrigation

¾	Spray Amritpani @ 150 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

Monitor the crop for incidence of Stem borer, aphid, 
Earhead caterpillar, Anthracnose and Downy mildew 

¾	Avoid continuous water stagnation in the field be-
cause it increase pests and diseases infestation

¾	Spray Amritpani @ 150 ml/ 15 lit. of water
Sufficient rainfall followed by clear 
sky and high RH 

¾	Recommendations same as normal weather             
conditions

¾	Spray KNO3 @20 gm/lit. of water to increase drought 
resistance in plant

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: 46 (12 November to 18 November)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

46 29.8 15 82 40 6.9 4.9 5.3

Anticipated weather likely to 
be observed

Existing crop 
stage

Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition

Panicle initiation Monitor the crop for incidence of  Stem borer, aphid,   Earhead 
caterpillar, midge fly,  Anthracnose,  Charcoal rot  and Downy 
mildew 

¾	Spray KNO3 @20 gm/lit. of water to increase drought                
resistance in plant

Rainfall received >15 mm in 
one or  two consecutive days

Monitor the crop for incidence of  Stem borer, aphid,  Earhead 
caterpillar,  midge fly,  Anthracnose,  Charcoal rot and Downy 
mildew

¾	Avoid continuous water stagnation in the field because it         
increase pests and diseases infestation

Rainfall received >30 mm in 
one or  two consecutive days

Sufficient rainfall followed by 
clear sky and high RH 

Monitor the crop for incidence of  Stem borer, aphid,  Earhead 
caterpillar, midge fly,  Anthracnose,  Charcoal rot  and Downy 
mildew

¾	Apply Jeevamrit @ 200 lit./ acre along with irrigation

¾	Spray vermiwash @500 ml/15 lit. of water to enhance growth 
and development of the crop

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: 47 and 48 (19 November to 02 December)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

47 29.1 13.9 82 36 7.7 4.7 6.4
48 28.5 14 84 42 7.6 4.3 12.2

Anticipated weather likely to be 
observed

Existing crop 
stage

Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition

Flowering Monitor crop for the incidence of  aphid, Earhead caterpillar,  
midge fly, Anthracnose, Charcoal rot and Downy mildew

¾	Pull out and destroy the affected plants by downy mildew

¾	Earthing up should be done to provide soil support to the plant 
and to expose the emerged striga weeds to sun heat 

Rainfall received >15 mm in one or  
two consecutive days ¾	Recommendations same as normal weather condition

¾	Avoid continuous water stagnation in the fieldRainfall received >30 mm in one or  
two consecutive days
Sufficient rainfall followed by clear 
sky and high RH 

¾	Recommendations same as normal weather conditions

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: 49 and 50 (03 December to 16 December)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

49 28.6 13.2 84 38 7.9 4.4 0.0
50 27.8 11.6 81 35 9.7 4.3 2.4

Anticipated weather likely to 
be observed

Existing crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Milky Grain Stage Monitor the crop for incidence of midge fly, Earhead cater-
pillar, earhead bug, grain mould Sugary disease, loose and 
grain smut

¾	Foliar spray of 70 gm of 00:52:34 and 50 gm of multi-micro-
nutrients in 15 lit. of water to increase size & weight of grains  

Rainfall received >15 mm in one 
or  two consecutive days

Rainfall received >30 mm in one 
or  two consecutive days

Monitor the crop for incidence of midge fly, Earhead caterpil-
lar, earhead bug, grain mould and Sugary disease, loose and 
grain smut

¾	Foliar spray of 70 gm of 00:52:34 and 50 gm of multi-micro-
nutrients in 15 lit. of water

¾	Spraying  should be carried out at clear weather condition 

Sufficient rainfall followed by 
clear sky and high RH 

Light rainfall, intermediate 
cloudy sky/ moderate humidity 

¾	Recommendations same as normal weather conditions

¾	If irrigation facility is available, then provide protective irri-
gation to 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: 51, 52 and 01 (17 December to 07 January)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.) Rainfall (mm)

51 28.2 11.5 82 32 8.6 4.4 0.5
52 28.1 10.9 80 34 9.7 4.4 0.1
01 28.3 10.9 81 35 8.7 4.1 0.5

Anticipated weather likely to 
be observed

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

Normal weather condition

Grain Development 
Stage

Monitor the crop for incidence of midge fly, earhead 
bug, grain mould, loose smut and grain smut 

¾	Foliar spray of 70 gm of 00:00:50  in 15 lit. of water 
to increase size and weight of the grains

Rainfall received >15 mm in one 
or  two consecutive days

¾	Recommendations same as normal weather           
conditions

¾	Foliar spray should be carried out at clear weather 
condition

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

¾	Recommendations same as normal weather condi-
tions

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: 2 (8 January to 14 January)

SMW T max (0c) T min (0c) RH I (%) RH II (%) BSS (Hrs) Wind Speed 
(Km/ hr.)

Rainfall 
(mm)

02 28.5 11.2 80 34 9.1 4.3 0.4

Anticipated weather likely to be 
observed

crop stage Recommendations based on likely effects of anticipated 
weather changes

Normal weather condition Harvesting Monitor the crop for signs of harvesting

1. Observe few grains from the upper portion of the matured 
earhead and observe their translucence and firmness

2. Grains when ready for harvest are clear and firm

3. The upper portion (80%) of the earhead should be straw 
colored

4. About 80 % ripened grains in the ear head  at the time of 
harvest               

5. At the time of harvest the grains should contain about 
21% moisture.  High moisture content at the time of harvest 
later on results in grain mold of sorghum

6. Plant leaves & stalk becomes dried & straw colored

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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Sr. 
No Pest Crop stage Actions to be Undertaken

1 Shoot Fly
Atherigona soccata

Sowing to vege-
tative stage

¾	Crop rotation with leguminous crop to reduce carry over effect 
of sorghum shoot fly

¾	Sowing should be done before last week of September
¾	Use high seed rates and delay thinning to minimize shoot fly 

damage
¾	Use resistant variety Maldandi 35-1 and less susceptible vari-

eties like Swati and  S.P. V86 for sowing
¾	Seed treated with imidachloprid 70% WS @ 10 g / kg of seed 
¾	Remove and destroy affected shoots along with the larvae
¾	Set up the low cost fish meal traps @ 10/ha
¾	Spray Dashparni ark @ 150 ml in 15 lit. of water OR
¾	Spray 5% NSKE during early stage of the crop
¾	Apply Carbofuron 3%G @ 33.3 kg /ha in the whorls of the 

plant

ETL: 10 % Dead Heart  

2 Stem Borer
Chilo partellus

Sowing to vege-
tative stage

¾	Deep summer ploughing to expose the hibernated pupa to sun 
light and birds

¾	Collect and destroy crop debris at the time of ploughing
¾	Intercropping of sorghum with pigeonpea, cowpea, or lablab
¾	Seed treatment with thiamethoxam 35 % FS @ 10 ml/kg seed 
¾	Release Egg parasitoids Trichogramma chilonis @ 30,000/acre
¾	Spray Dashparni ark @ 150 ml/15 lit. of water
¾	Spray quinalphos 25% EC @15 ml/ 10 lit. of water

ETL: 10 % Plant with damage symptom

Annexure I- Pests



3 Aphid
Rhopalosiphum maidis

All stages except 
maturity stage 

¾	Seed treatment with thiamethoxam 35 % FS @ 10 ml/kg seed
¾	Set up yellow sticky traps @5/acre 
¾	Spray 5% NSKE 
¾	Spray Dashparni ark @ 150 ml/15 lit. of water
¾	Spray chlorpyrifos 20% EC @ 15 ml/15 lit. of water

4 Earhead bug
Calocoris angustatus

flowering ¾	Timely sowing should be done
¾	Rotate sorghum with groundnut OR sunflower, to reduce the 

damage by earhead bugs
¾	Apply manures and fertilizers as per soil test report
¾	Spray 5% NSKE OR Azadirachtin 1%
¾	Spray Dashparni ark @ 150 ml/15 lit. of water
¾	Apply Quinalphos 1.5% DP @24 kg/ha

5 Midge fly
Contarinia sorghicola

Flowering and 
grain filling

¾	Use of resistant varieties. 
¾	Adopt synchronous and timely/early sowings of cultivars with 

similar maturity over large areas to reduce the damage by 
shoot fly, midge, and head bugs

¾	Remove Johnson grass from field and bunds 
¾	Spray 5%Neem seed kernel extract   OR Azadirachtin 1% 
¾	Spray malathion 50% EC @ 15 ml/15 lit. of water

ETL: 5 Midge Per Earhead
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6 Earhead caterpillar
Helicoverpa armigera

Flowering and 
grain filling

¾	Select and grow varieties resistant to earhead caterpillar 
¾	Crop rotation with lablab or cowpea or pigeonpea as an                   

intercrop (Sorghum: Lablab 4:1) reduces the damage by stem 
borers. 

¾	Collect and destroy damaged plant parts along with larvae
¾	Use light trap @ 1/acre and operate between 6 pm to 9 pm 
¾	Install bird pearche @ 45-50 per ha
¾	Install pheromone traps @ 4-5/acre to monitor economic 

threshold level (replace the lures after every 2-3 weeks) 
¾	Release Egg parasitoids: Trichogramma chilonis @ 30,000/acre
¾	Spray Dashparni ark @ 150 ml/15 lit. of water
¾	Apply Carbaryl 10% DP @ 20 kg/ha

ETL: 2 Larvae per Earhead

7 Armyworm
Pseudaletia unipuncta

Sowing to emer-
gence stage

¾	Deep summer ploughing 
¾	Field sanitation and rogueing should be done
¾	Collection and destruction of larvae. By putting heap of grass or 

moist gunny bag in the field at night and remove during early in  
the morning and destroy attracted worms

¾	Handpick the gregarious caterpillars and the cocoons which are 
found on stem and destroy them in kerosene mixed water

¾	Apply phorate 10G @ 10 kg/ha



Sr. 
No Disease Crop stage Actions to be Undertaken
1. Loose smut 

Sphacelotheca cruenta
Milk Grain Stage

Grain Development Stage

¾	Collect smutted ear-heads in cloth bags and destroy by 
dipping in boiling water 

¾	Avoid ratooning 

2. Grain smut 
Sphacelotheca sorghi

Milk Grain Stage

Grain Development Stage

¾	Collect smutted ear-heads in cloth bags and destroy by 
dipping in boiling water

¾	Avoid rationing 
¾	Seed treatment with Carboxin 38.7% @2 gm/kg of seed

3. Charcoal rot 
Macrophomina phaseolina

Panicle initiation and
Flowering

¾	Collect and destroy disease infected plant
¾	Provide irrigation at critical growth stages of the crop 
¾	Avoid water logging 
¾	Avoid water stress during flowering stage 
¾	Plant varieties with good stalk strength
¾	Mulching should be done with the crop residues @5 tons/

ha. at the time of panicle initiation
¾	Crop rotation should be done with cotton

Annexure II - Diseases
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4.. Downy mildew 
Peronosclerospora sorghi

Vegetative Stage
Boot leaf Stage
Panicle initiation and
Flowering

¾	Grow resistant varieties
¾	Seed treatment with metalaxyl 35% WS @ 6-7 g/kg seed 

or  metalaxyl-M 31.8% ES @ 2.0 ml/ kg seed

5. Anthracnose 
Colletotrichum graminicola

Vegetative growth
Boot leaf Stage
Panicle initiation and
Flowering

¾	Collect and destroy disease infected plant
¾	Provide irrigation at critical stages of the crop 
¾	Avoid water logging 
¾	Avoid water stress during flowering stage 
¾	Eliminate other susceptible plants such as Johnson grass
¾	Crop rotation with leguminous crops
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6. Grain mould
A complex of several fungal 
species

Milk Grain Stage

Grain Development Stage

¾	Collect and destroy disease infected and insect damaged 
plant parts

¾	Provide irrigation at critical stages of the crop 
¾	Avoid water logging 
¾	Avoid water stress during flowering stage 
¾	Spray thirum 75% W.S.@20 gm/10 lit. of water at the time 

of flowering

7. Sugary disease
Sphacelia sorghi

Milk Grain Stage  ¾ Grow resistant cultivars
 ¾ Collect severely infected plants and bury outside field
 ¾ Spray Propiconazole 25% EC @ 30ml/15 lit. of water
 ¾ Spray Captafol 0.2%
 ¾ Spray copper oxychloride 50% W.P@20gm/10 lit. of water 

OR
       Spray mancozeb 75%W.P@20gm/10 lit. of water
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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.

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

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

health and controlling pests and diseases
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AMRITPANI

a) Material Required  

i. Fresh cow dung- 1 kg
ii. Cow urine- 1 liter
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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. 
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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 
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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 
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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
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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 Druma) 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
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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.
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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

63



64

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, knowl-
edge and policy across scales and in collaboration 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 manner 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, developmental 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/authors and do not necessarily reflect or can be attributed 
to the GiZ and WOTR


