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This booklet is a compilation of solutions emerged from the on-farm
adaptive research trials conducted in the context of climate change by the
smallholders farmers in rainfed areas of India. These learnings are tested and
adopted by the farmers. This booklet includes effective solutions to address
the challenges of climate change in rain-fed conditions.

We believe that this booklet will help the smallholder farmers and the
development professionals to address the issues of climate change.

Caritas India is committed to work for the development and progress of
smallholder farmers in India. For more than 50 years of its existence, Caritas
India has immensely contributed in the field of natural resource
management and sustainable agriculture.
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humidity and increase in the temperature when water is stagnant in the field. The
grubs feed on the leaves of the plant leading to reduction in yield. The occurrence of
semilooper in last 10 years has been as frequent as 6 times.

TREATMENT

® 15 days old seedlings sh ;\buld be transplanted before 15 july to avoid semilboper infestation.
® To eradicate semilooper, disselve 20 litres of dasparni ark in 150 litres of water for spraying in1 acre at

10 days interval.

SAF BIN Farmers learnings and suggestlons

Treating seeds with 5 grams trichoderma and 5 grams P.S.B culture per one kg seeds ensures healthy
germination and growth of the plant.

In case of absence of rain for 7-8 days, drain the water of the field.
Rouging/weeding at an interval of 15 days helps in preventing semilooper attack.
Spraying 100 ml neem oil dissolved in 15 litres of water helps eradicate semilooper infestation.

Maintaining a spacing of 25 cm plant-to-plant and 25 cm row-to-row prevents spreading of semilooper
from one plant to another.

Spraying 20 litres of matka khaad dissolved in 150 litres of water per acre at 10 days interval increases/
enhances the productivity.
!’
2 ,
n




safebin

For

s - ,-.l-_'~u“"’af"’f\ % )

Small Farmers Fuluae

’}

W@uﬁaﬁaasmﬁﬁwmﬁamﬁssmﬁawﬁwﬁsﬁ%

TBATSl SIRT auT STTeiRd &7 H Tl &bl Jat U ot o1 3rejdaioid usieTon A

Foraet 2 vd ggma e 2

U'rEﬁ OT/GSHST (Gundhi Bug)

o <, 3HHA DI U, T BT TNER, TS 3IR UIHT BT A H 20 a7 FSTHR 1 ol
: Tl BT 15 1. U1 H el |1d a7 & SiaRTet 3 foss |

B &b ARTUTH AT DI I] [T SR MRS YT Bl Uil BT T B H B el ST |

A1, IR 3IR Hgd! & Ul BT HSD H 15 [T FSTBR 1 L. °Ted Bl 15 1. U1 H et e |

ddTe; 3R =1 @ UdT BT ASd H 7—10 & FSTHR 1 1. 9idt BT 15 @l U=l H FAed? a1a fad &

3faRTe # fosHa o |
'Clﬁ' F‘I'aa EF%E (Leaf Folder) \g_ "II;"'i
31fSrep 3T 3R WRUTAR P HRUT dhoal R TS I THY IS THRT B 2 | ;ﬂ -
o I H Pic faEmd &1 I & & 3faRTe § A¥ & Aol AT AT 31D &l fBSHI D | -
o FHAR W HAR 20 WAL 3R AT F I 20 F.HY. A7 A A Pl A0 BT € | /
. II'. f . gﬁ'(Green Semilooper)

- .

W Vo 7—8 fed d% Iyl 7 &1 IR HIGH TH 81 AT W BT U=l HebTet <=1 A1y |
o W @I U T IRT / UTS SN &l FredhId AT G & Ry dh1a A Seehl a1 ol ¢ |
2 <ilex gmofi 3T Bl 15 <ilex gl § fHaTdy 8% 10—10 fad & fdRTa IR Ufd Udhs Hidl W)
fedTd B T BT BT FATIT ST Al & |
15%?3#%@%@@@%@#@%@%%%%

ATl ThATal b =g 3T A

o T DI IS W U §IST BT JAHROT YRIETVT 3R 37 UG THD o el A 15T Pl AT TR P |

Ja31TS W UES JIol BT SUAR IS A1 <2 el (o .31, 11 & o 111 &1 3M1eR—50 9T, ME—50 e, T

) ?mqu—wﬁﬁﬁ 5 U U1—1 ol & °Tel) | N |
o frsdIg faell & I9ITT 10 Wie 4T, 3 BIT TSI R 6 39 HAT AU I8 I AT TR BN |

10 ¥ 15 &9 & U @7 JuTS HSST & A1 20 F 20 WA BAR ¥ HAR 3R UL F G B g0 H S 4 e
R 3R AT BIdT &, Heel A B BIell 2 3R Icare BIATE |

o UG WIE 3R T, W) &, Gl b IYANT ¥ ool 31d 3R qrfor a7 2l € |




safébin

For Small Faamers Fulunre

okt | i A it

" _ M "l N
=l Ll H RI | : N Uy O
i T wial a1V i fif .~I I .- e ~L 4 - [
Learning’s and recommendations of the on-farm adaptive research trials on
paddy in rain-fed conditions by the Smallholder Farmers in Satna under the
SAF-BIN program

ul

Gundhi bug

Gundhi Bug infestation occurs due to elevated temperature & less rainfall.

® A mixture of Neemleaves, Akman leaves, Cow dung, Jaggery and water in a pot fermented
in an earthen pot for 20 days. 1 litre of this solution is diluted in 15 litres of water and
sprayed at aninterval of 7 days.

® Spreading sal leaves around the field & treating the field with the smoke of gorja plant
helps in prevention from gundhi bug.

® A mixture of Neem, Besharam and Medhki leaves is fermented for 15 days in an earthen pot. 1litre of this
fermented solution diluted in 15 litres of water helps in controlling the Gundhi Bug.

® A fermented Mixture of tobacco and neem leaves and ferment it on a pot for 7-8 days in an earthen pot
diluted in water in the ratio of 1:15 can be sprayed at aninterval of 7 days.

Leaf Folder

Leaf folder infestation occurs due to high humidity and weeds during grain filling stage

® Spraying of Neem oil or Lamit ark 5ml in 1liter water at an interval of 3 days soon after
leaf folder infestation helps eradicate.

® Maintaining spacing of 20cm row to row & plant to plant helps to control leaf folder
infestation.

e Green Semilooper
B Green Semilooper infestation occurs due to high temperature and delayed rainfall
during grain filling stage.
\ ® The waterfrom the field should be let out
® Whenrainfallis delayed for 7-8 days, the stagnant water in the field should be let out or
flooded field should be emptied.
® Spraying of dried Neem |eaves powder or Ash control the green semilooper infestation.

SAF-BIN Farmers learnings and suggestions

Prior to sowing seeds should be tested for germination and seed selection should be done by immersing
seedsinsaltand eggsolution.

Seeds should be treated with Beejamrit or through traditional method (i.e. 50g cow dung, 50ml cow urine,
10m cow milk, 5g lime dissolved in1liter of water).

Prepare raised nursery bed (10 feet length, 3 feet width and 6 inches height) for preparing seedlings than
broadcasting.

Maintaining a spacing of 20cm x 20cm plant to plant and row to row enhance the growth, vigour and
productivity of the crop.

Application of Fish Manure and NPK solution increases number of grains per spikelet and size of the
spikelet.
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ADAPTIVE FARMING OF WHEAT

Learning’s and recommendatlons of the on-farm adaptive research trials on wheat in
rain-fed conditions by the Smallholder Farmers in Sagar & Satna under the SAF-BIN
program

¢
\{ MAJOR PROBLEMS
L\

Loose Smutis aseedborne disease caused by
fungus which affects the tillering and plant
growth. The entire panicle of wheat is

| covered by black powdery substance (just

| after panicle emergence, at 60-65 days
after sowing) and after some days, the
panicle falls off.

o
i

Seed treatment with mixture of 1 litre cow urine, 1009 jiggery
1 and 50 g Trichoderma per 10 kg seeds can prevent the loose

smut disease in wheat. A day before sowing, the seed should be

soaked in this mixture for 1 hour and then dried on a dry cloth
| under the shade.

Termite attack in wheat is more severe
between germination and maturity stage.
Lack of moisture in the soil helps termites
to feed on the plants. At crop maturity
stage, termite eats up the roots leading the
plants to dry without producing anyyield.

-

Seed should be treated with 200 ml Bijamrit per kg seed.
| y Application of Dashparni thrice after 20 - 25 DAS till maturity can
& W | prevent the crop from termite attack.

<« TP\

SAF-BIN Farmers learnings and suggestlons

b"' T T

Line sowing method can significantly reduce the seed rate. Row-to-row and plant-to-plant distance among
the plants provide space, more nutrition for each plant and favourable conditions for plant development
resulting inincreased yields.

Spray 500 ml fish manure diluted in 150 litres of water for each acre land, 7- 8 applications in 10 days interval
can facilitate more tillering and better grain filling in wheat crop. No inorganic/synthetic fertilisers would be
required for the crop.

| G e
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ADAPTIVE FARMING OF MAIZE

Learning’s and recommendations of the on-farm adaptive research trials on
maize in rair conditions by the Smallholder Farmers in Mandla under
. 3
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MAJOR PROBLEMS !
&

Infestation of white grub increases
due to high temperature during
crown root initiation stage (15 days).
The grub stays below the soil surface
and chews up the roots. The crop
was infested 6 times in the last 10
years resulting in 40% damage of the
crop.

Before sowing the field should be ploughed thrice and
poultry birds should be left out in the field to feed on
the grubs.

Bird perch should be placed in the field while
ploughing, so that birds could sit there and feed on the
insects.

30% of the crop damage can be reduced by following

SAF-BIN Farmers learnings and suggestions

E - _ - = e ¥

Seeds should be treated before sowing with 5g Trichoderma and 5g Phosphate Solubilizing Bacteria
(PSB) culture per kg of seeds.

Spraying 20 litres Darparni solutions dissolved in 150 litres of water at 10 days interval helps to control
the pest in maize.

Maize should be sown at a spacing of 30 cm plant-to-plant and 60 cm row-to-row for better inter-
cultural operations and productivity.

For better yield, spraying 20 litres of matka khaad dissolved in 150 litres of water per acre at 10 days
interval.
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ADAPTIVE FARMING OF BLACKGRAM

Learning’s and recommendations of the on-farm adaptive research trials on
black gram in rain-fed conditions by the Smallholder Farmers in Sagar under

the SAF-BIN program

Yellow Mosaic Virus White Fly Leaf Crinkle

Cloudy weather and rise in
_ temperature for 10-15 days in the
A month of September leads to
infestation of white fly resulting
i in yellowing of leaves and leaf
¥ crinkling. The infestation is

. . maximum during flowering and Black aram is easil
Spray 1litre cow urine fruiting stage of the crop. 9 y

dissolved in 150 litre infested with leaf

water for each acre Selection of YMV resistant varieties like crinkle, in which leaf

land at 20 -25 days Shikhar-3, IPU-94-1, PU-35, PU-31, JU-3.Seeds e[S el el

interval to prevent the should be treated before sowing with a mixture 1+ downwards. Leaf

attack of white fly in of 5gm rhizobium culture, 5 gm trichoderma crinkle can be .

black gram and 50 ml cow urine. Spray 3kg bordeux controlled by spraying a
mixture dissolved in 300 litres of water over 1 solution of tobacco,
acre area. cow urine and chilly

dissolved in water.

Caterpillar S > Termite

Prolonged spans of humidity aids
in thriving of green and red

A Prolonged dry spells and low
moisture results in the termite

caterpillar infestation in black infestation.
gram.
Neem leaf extract & cow urine solution can be sprayed Black gram seed should be treated before sowing
over the crop to control the caterpillars. Spraying of and neem oil should be sprayed on the standing
neem oil is also useful in controlling caterpillars. crops aids prevention.

SAF-BIN Farmers learnings and suggestions

® Yellow Mosaic Virus infestation can be avoided by early sowing of black gram (before 15th june).

® Following seed rate of 5-7 kg/ acre results in control of caterpillar, provides high yield and reduces
the input cost.

® Fertility of the soil can be increased by application of matka khaad and fish manure.

® Preparing and using own pesticides and organic manures can make farmers self reliant.
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ADAPTIVE FARMING OF KODO

Learning’s and recommendations of the on-farm adaptive research trials on
kodo in rain-fed conditions by the Smallholder Farmers in Mandla under the
SAF-BIN program
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e MAJOR 'PROBLEMS
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Crops gets infested with head smut during panicle
emergence stage. This disease leads in rotting up of the
panicle. Head smut is observed at 75-80 days after sowing
and (during last week of September). This problem has
occurred 6 times on the last 10 years, resulting in 20% crop

Head smut can be
prevented by soaking the
seeds in luke warm water
for 15-20 mins before
sowing.
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Damping off is one of the major problem faced soon after
the sowing of the kodo. Due to heavy rainfall during
germination stage, the crop gets decomposed. The

' problem is faced mostly during the first week of July and it
occurred thrice in the last 10 years, resulting in 40% loss in
kodo production.
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SAF-BIN Farmers Iearnlngs and suggestlons

Panicles infested with head smut should be removed immediately and destroyed.

Spraying 20 litres of Matka khad dissolved in 150 litres of water for each acre land at every 10 days
interval results in better productivity.

Kodo seeds should be treated with 5g Trichoderma and 5g PSB culture per kg of seeds.

In kodo, weeding should be done twice at an internal of 15 days.

Improved variety (JK-41) gives higher yields in rainfed conditions.

For higher yield, improved varieties can be used.
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Late sowing of kodo
(after 2nd week of July)
can help in avoiding
(escaping) this problem.
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ADAPTIVE FARMING OF POTATO

Learning’s and recommendations of the on-farm adaptive research trials on
potato in rain-fed conditions by the Smallholder Farmers in Mandla under

| ‘ MAJOR PROBLEMS
Frost

Damage due to frost is very severe,
leading in inflammation of plants
and no tuber formation. The
damage due to frost occurs at 50
days after sowing, between 10-
15 December 60% of the crops
have been damaged in last 10
years due to frost.

The effect of frost can be reduced by putting sheds over
the crop and raising climbers like beans, bitter gourd,
cowpea, bottle gourd etc.

Termite feeds on the crop during ® The crop could be protected from
germination and tuber formation stage termite by application of 100ml neem
resulting in drying up of plant. The oil dissolved in 15 litres of water and
termite attack is most severe at 20 - 25 sprayed over 1 acre area at 10 days

~ days after sowing, (between 20-25 interval.
november). The infestation is found ® Spraying 20 litre Dashparni Ark
more on dry and sunny days. This dissolved in 150 litre water over each
problem has been faced 6 times in last 10 acre land at 10 days interval can help in

yearsresulting 40% damage of the crop. saving the crop from termite attack.

-

. SAFEBI_N Farmers_lear'nings and suggestions

.

Maintaining a distance of 45 cm row-to-row and 25 cm plant-to-plantincreases the productivity.
Providing smoke around the field and irrigating at evenings helps reduce the effect of frost
Sprinkling of ash in the field during morning hours can be helpful inreducing the effect of frost.
Moisture should be retainedin the field to protect against termites.

Dissolving 20 litres matkakhaad in 150 litres of water and spraying at 10 days interval can lead in better
productivity.
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Beejamrit
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- Method of preparation
(S\IY_?ttreer) TR s _' e Pourthe mixture of
o " mentioned materials
in an earthen pot,
cover the mouth with
a cotton cloth and
leave it for 24 hours.
e Stir the solution
twice daily (once in
the morning and
once in the evening)
in clockwise direction
to mix it uniformly.
e This mixture can be
used till 7 days after
preparation.

Fertile soil
(250 g)_i

Application
e Beejamrit can be used for treating all kinds of seeds.

e Seeds should be mixed evenly in beejamrit solution and shade dried for 12-18
hours.

e After complete dry, treated seeds can be used for sowing.
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For Small Fanmers Fulunre Jeevamrit aCts as a
fertilizer providing

nutrition to the

s plants and helps to
e eva m r I increases the soil

fertility.

Cow urine

Jaggery
(1 Litre)

(50 9)

Water
(2 Litre)

Handful of
Fertile soil from
the field/forest

Method of preparation Application

e Mix all the materials required in an e Mix jeevamirit in the proportion
earthen pot and stir it in clockwise of 1litre in 15 litres of water and
direction for 10 minutes. spray during ploughing and

e After the solution is prepared cover the various growth stages till
mouth of earthen pot with a cotton cloth. flowering of major crops.

e Stir the solution in clockwise direction For lacre cropping area mix 3

twice in a day (morning & evening) for 7-10 litres of jeevamrit in 75 litres
days. water and spray over the crop.
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Fish Manure is a liquid organic manure .
which helps in optimum plant growth Ingredients
and enhance the soil heath.

Method of preparation

e Mix all the ingredients in an earthen pot
and cover it.
Stir it in every 2-3 days interval. Water
e A thick solution will be ready as final (1 litre)
product after 15-20 days.
e Sieve the fish manure properly with a
cotton cloth.

Application old
Jaggery
Mix 100ml of the fish manure in 15 litres of (500 mg)

water and spray over the crops at 10 days
interval for better result.

Fish
(500 mg)

Precautions
e Due its strong pungent odour, it is advised to be prepared away from the house.

e Close the lid properly and keep away from children and domestic animals.

e Itis advised not to spray fish manure after flowering stages.
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hutrients which help
MATKA to grow plant

healthy. It can be
K H AA D used for all crops

Water Cow urine Jaggery Cow dun
Earthen Pot + (19itre) T "(@Litre) T (509) T (2ko)

Method of preparation

Stir the mixture using a . ) .
Add all the ingredients stick, cover the pot Stir the mixture twice

in an earthen pot and with a cotton cloth and each day for 5 - 6 days
mix evenly. place it under tree and it will be ready to

shade. use.
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Application Ii%.q S Precautions

® While spraying make sure
the water is should not

= drained out of the field.

#« ® Make the bunds of the

' field firm.

® Keep your face covered
with a cloth while
spraying matka khaad.

® Avoid spraying in case of
excess water in the field,
during rain and evening
time.

e Sieve the solution
using a clean
muslin cloth.

e Dissolve 2 litres
of manure in 15
litres of water

and spray it on
the crop.

e Spray the
prepared solution
at 10 days
interval.
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NPK Solution

Seasmum "

cake .,
(kg) i [*

Method of preparation

e Mix all the ingredients in an earthen pot
and stir in clockwise direction.

e Stir the solution twice a day in clockwise
direction to mix it evenly & cover with
cloth.

o Keep this solution for 4 days under tree
shade

Water
(25 litres)

Application

Due to high concentration, it is
advised to dilute 5 litres of this
solution in 125 litres of water for 1
acre at 15 days interval.
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Appllcatlon of vermi compost results in better growth & dlsease
.*" resistance in the crops. It provides essential nutrients to'the
o plants and increase the water holding capacity in the soil.

Method of preparatioin *

Vermi bed should be prepared by mixing organic residue or

straw with 15 days old cow dung in 3:1 ratio. Fill the bed with .COWDUNG- FSAOqll.d

kitchen waste and dung solution'up to 4 inches. After 3-4 days. tls-mso_'-'"?-

Sprinle some water in the bed and leave the earthworms in. 8 P
,To retain the soil moisture, sprinkle water on the bed at 1-2

~*  days interval. When the matter in the bed starts todecompose ’

fill the entire bed with organic residue, straw and 15 daysold  «
cow dung and moisten it with water. Continue to stir the heap .
at 2-3 days interval for ready'in 60- 70 days. After which it

| _‘5 z "r'“ﬂl- y “

ShO{J|d~ be sieved so that earth wcarmb} and .undecompqsed i _
partlclr-;s getseparated and small black odourless particles of . ! EAHTI[-!\Q{(LJ]RMS . A
vermi com'posi is obtalned.. T—— . i o W ' l

# ] & o » ¥ _I

> Application . o "\ | /
- 15 quintals of ma,nure or'one trolley can be anphed in one écre
area. 4 g \
H y ’ J"I I ‘.'I

Precautions, "~ . _~

e Vermi compost bed should be under shac.:le J r

s ® _Waj;ernshould be sprinkled regularly to malnta\n the
moisture level !
e Watershould be filled i |n the smaII channel around the "
) plt/be?l of vermi compost to prevent the ants from entering.
K o . ;

by
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Firi.ger.millet

(1kg) (1kg) :
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Fenugreek

: Sesbanla
(5009)

S‘unhemb
(2509)
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Mlcro and macro nutrients are essential for optlmum plants growth. Plants receive tFwese
nutrients from soil during their primary growth stages. Green manure is found to be helpful in
providing these nutrients to the plants.

‘Method of preparation | . .

e Amixture of above mentioned seeds are sownin the field soon after harvestmg the previous
crop and allow the green manure crops to grow upto the knee height.

e The crop grown upto the knee height should be incofporated in the soil by deep ploughing.
It should be ensured that the entire crop should be mixed well'and buried properly under

the sub-soil. The field should be irrigated at least once soén after the ploughing to fac:|||tate
better decomposition.

e Generally:a deep ploughing with disc plough is recommended. In case ofde5| plough 2-3
ploughings at aninterval of 2-3 days should be done.

e This practice helps in improving the fertility of the soil by increasing the micro nutrients and
organic content in the soil. The main crop could be sown 30 days after incorporating the
green manure crop into the sail.
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Effective Microorganisms

{i

_;_'.*'a'_:t‘s Soil microorganisms helps to breakdown the variety of organic
R materials and synthesise a series of compounds that make up
humus. Humus improves the soil texture, structure and
contributes to increase the water holding capacity of the soil. Soil
microorganisms helps breakdown complex elements into their
simpler form and make it available for the plants.

Method of preparation

e Chop and evenly mix all the above ingredients
in an earthen pot.

e Stir the mixture in clockwise direction twice a
day.

e Cover the mouth of the drum or earthen pot

with a cotton cloth and keep it under shade

for 45 days.

Sieve and collect the prepared mixture for use.

' Application

e 1litre of mixture dilute in 15 litres
of water and spray per acre.

e Spraying before sowing in the
soil helps to increase the soil
fertility.
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Lamit Ark

Lamit ark is a bio pest repellent to control the effect of insects
and pest in vegetables.
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DASPARNI ARK

Cow urine - 10 litres
Cow dung - 2kg
Water - 20 litres
Neem leaves - 5kg
Calotropis leaves - 2kg
Papaya leaves - 2kg
Guava leaves - 2kg
Bitter gourd leaves - 2kg

Custard apple leaves
Castor leaves - 2kg
Marigold leaves - 2kg

Indian oleander - 2kg

T ey Wl e R L E
i g — .

Method of preparation

Collect and mix any ten types of leaves based on availability in
the village which are bitter and pungent smelling.

Mix the above leaves with cow dung and cow urine and put
the mixture in an earthen pot and cover the pot.

Leave the pot in shade for approximately 15 - 20 hours.

Stir the solution twice a day (morning and evening) in
clockwise direction thoroughly for uniform mixing of the
solution.

Pink morning glory - 2kg
Indian glory beech leaves - 2kg

.1"

- 2kg e

China rose leaves - 2kg
Devil's trumpet leaves - 2kg

Application

Dissolve 20 liters
of dasparni
solution in 150
liters of water to
spray in one acre
land.
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