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Module 1. Climate Change and Climate Smart Agriculture concepts and

principles

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:
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1. Acquired basic understanding about the relationship of climate change and agriculture
2. Learned basic knowledge and skills in climate smart practices related to:
a. Field crops including seed multiplication and management
Small livestock production
Small-scale aquaculture
Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems
f.  Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village
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Please read the entire handbooks thoroughly before training sessions
Arrange all required materials and stationary before session

Activate each participant in group work

Given enough time for practice

Spend time for reviewing, Questions and feedbacks

What is Climate Change?

What causes Climate Change?

What is GHG gases?

How agriculture contributes GHGs gas?
What are concepts of CSA?

What are the practices of CSA?

By the end of the learning session the participants should be able to;

e Understand the components, drivers, and interactions of climate

e Analyze causes and effects of climate change

e Explain the relationship between agriculture and climate change

e Climate Smart Agriculture concepts

e |dentify potential responses and solutions to climate change challenges



All the beneficiaries who are involving in home gardening activity and other farmers who
interested to learn but the maximum numbers of participants should not be exceeded above 25
persons.

Field researcher assigned for each CSV

What is climate Change?

Climate change refers to a statistically significant variation in either the mean state of the climate or in
its variability, persisting for an extended period (typically decades or longer).

Climate change may be due to natural internal processes or external factors such as persistent changes
to the atmosphere or changes in land use.

Climate change refers to significant, long-term changes in the global climate. E.g. Average temperature
increasement; Changing in rainfall pattern
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What is climate Variability?

Climate Variability is defined as variations in the mean state and other statistics of the climate on all
temporal and spatial scales, beyond individual weather events.



The term "Climate Variability" is often used to denote deviations of climatic statistics over a given period
of time (e.g. a month, season or year) when compared to long-term statistics for the same calendar
period. Climate variability is measured by these deviations, which are usually termed anomalies.
Variability may be due to natural internal processes within the climate system (internal variability), or to
variations in natural or anthropogenic external factors (external variability).

Figure A1. Climate: Variability around a steady mean Figure A2. Climate change: Conditions trend and the mean changes
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What causes climate Change?

Energy from the sun drives the earth’s weather and climate by heating the earth’s surface. To balance
this the earth has to radiate energy back into atmosphere.

Atmospheric gases such as water vapor and CO2 trap some of the outgoing energy, so the Earth retains
more heat than it would without atmosphere.

If it were not for this natural “greenhouse effect”, the Earth’s temperature will be much lower than
current temperature. |

Climate has always changed according to natural processes interacting with the sun such as the water
and energy cycles. In the past these changes were natural and caused by phenomena such as slow shift
in the Earth’s orbit and changes in solar and volcanic activity. However, human has caused a sudden
shift in the climate by releasing billions of tons of carbon dioxide into the atmosphere and adding
sustainability to the greenhouse effect.
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What is global warming?

Global warming is the slow increase in the average temperature of the earth’s atmosphere because an
increased amount of the energy (heat) striking the earth from the sun is being trapped in the
atmosphere and not radiated out into space. Global warming leads to melting ice from north and south
poles which leads to sea level rise, rising temperature and increased in precipitation (rain and snowfall)
and some regions are experiencing severe drought. Moreover, strong surges and more frequent of
flooding period are being encountered.

How does agriculture contribute to climate change?

Modern agriculture, food production and distribution are major contributors of greenhouse
gases: Agriculture is directly responsible for 14 per cent of total greenhouse gas emissions, and broader
rural land use decisions have an even larger impact. Deforestation currently accounts for an additional
18 per cent of emissions. These contributions are resulted from

1. deforestation
Biodiversity loss
Soil erosion
Loss of soil organic matters
Salinization of soil
Costal water pollution
Land use changes can also significantly contribute to climate change. Large scale changes such as
deforestation, soil erosion or machine-intensive farming methods may all contribute to increased carbon
concentrations in the atmosphere. Soil erosion by water, wind and tillage affects both agriculture and the
natural environment. Soil loss, and its associated impacts, is one of the most important (yet probably the
least well-known) of today’s environmental problems.
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The agriculture sector was the second largest emitter in 2011. It is estimated around 10-12% of
total annual GHG emissions and 75% of global deforestation come from agriculture, mostly in developing
countries. Southeast Asia (SEA) emits almost 315-627 million tons of carbon dioxide equivalent annually,
with Indonesian agriculture as the largest contributor. In general, livestock contributes a large part of the
agricultural emissions. According to the United Nations Food and Agriculture Organization (FAO), around
40% of agricultural emissions came from methane produced by livestock.

The use of synthetic fertilizers contributes 13% to agricultural emissions worldwide. Rice paddy
fields emit methane through decomposing organic matter in the fields and contribute 10% to agricultural
emissions. Other agricultural activities, such as burning vegetation biomass and cultivating organic soils,
emit lower amounts of GHGs.

SHARES OF GREENHOUSE GAS EMISSIONS FROM ECONOMIC SECTORS IN 2010

B Energy
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Motes: Emissions from enengy include industries, manufacturing and fugitive emissions. AFOLU meons “Agriculture, forestry and ofher land
wsa”. “All other sources” includes infernational bunkers, waste and other sources.

SOURCE: FAD, forthcoming.

Climate Change impacts on Agriculture

In many regions, agricultural production is already being adversely affected by rising temperatures,
increased temperature variability, changes in levels and frequency of precipitation, a greater frequency
of dry spells and droughts, the increasing intensity of extreme weather events, rising sea levels, and the
salinization of arable land and freshwater. As climate change impacts on agriculture intensify, it will
become increasingly difficult to grow crops, raise animals, manage forests and catch fish in the same ways
and in the same places as we have done in the past. (FAO)

What is Climate Smart Agriculture?

Climate-Smart Agriculture (CSA) is one way to achieve short- and long-term agriculture development
priorities in the face of climate change. It anchors on three pillars: food security through agricultural
productivity, adaptation by managing climate variability, and mitigation by reducing GHG emissions
from agricultural activities.

CSA can be simply understood as environment friendly and sustainable agriculture that takes climate
variability and climate change factors into consideration. Agriculture and climate change are closely
linked. While agriculture is part of the climate change problem, it is also part of the solution offering
many opportunities for mitigating greenhouse gas (GHG) emissions. The agriculture sector is expected to
suffer the most from the serious impacts of climate change. Food security, nutrition and livelihoods will
be greatly affected if we don’t act soon.

Climate change is expected to adversely affect lives, livelihoods, nutrition and food security in the
future. However, if we start NOW, we can:

e do alot to reduce the impacts of climate change;



e build resilience in our food systems; and
e reduce risks and vulnerabilities of farming communities.

e Increase agriculture productivity and income in a sustainable, environmentally sound manner.
e Build the capacity of households and food systems to adapt to climate change.
e Reduce GHG emissions and increase carbon sequestration.

The triple wins of CS5A

Some practices of Climate Smart Agriculture

CSA is an umbrella term that includes many approaches, built upon geographically-specific
solutions and characterized by a continuum of choices all aiming at making the agricultural sector better
suited to handle the changes of a new climate. (FAO) CSA practices are not solely new technologies and
practices, some traditional and cultural practices from ancestors would be already smart that should be
encouraged to be widely used. The below practices are some CSA techniques to be adopted in various
agro-ecological zones.

Conservative agriculture

Agroforestry

System of rice Intensification

Good Agricultural practices

Integrated soil and nutrient management

Use of varieties tolerant to adverse factors

Water conservation and management, water harvesting
Crop cycle management

Harvesting and post-harvest technologies

10. On-farm storage techniques
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11. Business model for commercialization (Improved financial management, production marketing

and business)

The following table is some practices of CSA (GIZ)

Climate-smart agricultural practices

Crop management

Livestock Management

Soil and water management

Agroforestry

Integrated food
energy system

« Intercropping to maximise « Improve feeding « Conservation agriculture (e.g. |+ Boundary trees, & |« Biogas
space, pest control & cash crop | strategies (e.g. cut‘n minimum tillage) wind breaks g
carry) « Improved stoves
« Crop rotations should « Contour planting « Nitrogen-fixing
include legumes » Rotational grazing trees on farms (e.g. | * Solar power
+ Use mounds to plant on slopes legumes)
« New crop varieties (e.g. » Grow suitable crops ’ * Ram pumps for
drought, wind & flood (with proper » Grass barriers (e.g. kush grass) | . Multipurpose trees | irrigation
tolerant ana, t) to feed .g. fruit tr sed
— animals op. Leucacna & | * Stone barriers s windbreaker) | Gravit-fed
« Improved storage and gliricidia R irrigation
processing techniques T « Fruit orchards system
* Manure treatment « Use bench/eyeb
- . ¢ yebrow terraces
Greater crop diversity ‘[iwe".mtte,;:i / to phant o epas
» Underground crops (e.g. acomposed) ¥ bed s, batib
yams, dasheen) » Improved livestock SERCEE s GRLe: Dalen]
« Stake plants to reduce wind health « Water storage (e.g. rainwater
harvesting)
damage » Animal husbandry
< Composting and organie improvements « Improved irrigation (e.g.
fertilizer drips)
* Mulching crops
» Shade house
Source: Neufeldt et al. 2011 and Phillip, 2014
For Crops:
Climate change signal Appropriate CSA practice

Heat tolerant varieties, mulching,
water management, shade house,
boundary trees

Temperature Increase: heat stress or increased disease
could reduce yields, leading to increased production costs.

Extreme weather events: more frequent heat waves, strong
winds, and storms lead to top-soil erosion, reduced yields,
and damages to trees, infrastructures and equipment (eg.
hurricane).

Flood tolerant plant varieties,
rainwater harvesting, irrigation,
mulching, composting, contour
planting, check dams, terraces to
plant on slopes, etc.

Rising sea level: 3% of agricultural land could be lost due to
1 m, including widespread loss of agricultural land from
saline intrusion into coastal aquifers.

Saline water tolerant plant variety
in coastal areas

Intercropping, crop diversity,
mulching, container gardening and
encased beds

Weeds, Pests and Disease: It is also possible that increases
in temperature, moisture and carbon dioxide could result in
higher populations of destructive pests.

Irrigation and Rainfall: Changes in climate may also impact
the water availability and water needs for agriculture. Rain
shortage leads to extended dry spells, and excessive rains
leads to erosion and loss of soil fertility.

Rainwater harvesting, efficient
irrigation, mulching, composting,
treated manure and nitrogen
fixing trees
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Sessions exercises

Step 1.
Step 2.
Step 3.
Step 4.
Step 5.
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Step 6.
Step 7.
Step 8.

Set up the training place

Prepared all flip charts and IEC and handouts for lessons

Brief explanation on the above sessions.

Questions session from participants.

Separate the participants in 3 groups and to answer the following questions;
What do you remember and understand on this session?

What are the observed climate changes in your region?

What are the climate change impacts on Agriculture and livestock?

What are the changes in cropping pattern compared to last two decades?
According to the above-mentioned CSA practices, which practices are the suitable coping and
doable practices for the region.

Presentation by each group’s representative.

Questions and answers session

Make documentation on all the questions, answers and recommendation



Farmer Learning session module on Pest and Disease Management

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1. Acquired basic understanding about the relationship of climate change and agriculture

2. Learned basic knowledge and skills in climate smart practices related to:

a. Field crops including seed multiplication and management

Small livestock production
Small-scale aquaculture
Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems

f.  Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village

PaeooT

e Please read the entire handbooks thoroughly before training sessions
e Arrange all required materials and stationary before session

e Activate each participant in group work

e Given enough time for practice

e Spend time for reviewing, Questions and feedbacks

1. Integrated Pest Management
Common pests and diseases and control
3. How to prepare organic pesticides and fungicides with locally available ingredients.

N

By the end of the learning session the participants should be able to;
1. Understand on what is IPM.
2. Understand on nature of pest and diseases
3. Understand to separate the pest and disesase infection
4. Able to prepare the bio fungicides and Pesticides

All the beneficiaries but the maximum numbers of participants should not be exceeded above 25
persons.

Field researcher assigned for each CSV
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(c) Sropdeaont:dl

Materials required
1. Glasses, maks, Waterproof gloves, Boots for demonstration of spraying
2. AO papers and maker pens
3. Handouts for participants

Session procedure
1. Set the location for training.
2. Orientation and lecture the above session with figures
3. Demonstration of spraying materials.
4. Separate the participants in three groups to answer the following questions.
a. What control measure are included in IPM.
b. What materials are required during spraying the pesticides or fungicides?

c. How aphid destroy the crops?



How armyworm destroy the crops?
How leaf binder and miner destroy the crops?

-0 a

Which stage of the complete life destroy the crops?
g. What is PHI? If we eat the foods without waiting the PHI, what will be happened?
5. Presentation from each group what they have answered for the questions.
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Session procedure
1. Orientation and lecture the above session with figures
2. Separate the participants in three groups to answer the following questions.
a. How many types of above-mentioned insects you see in your field?
b. What are the common pests in your field?
c. Please identify how they destroy the crops?

3. Presentation on what they have prepared.

32090500m|gjpd§Eeamngooodeso Gooo5esoigp:
(o) eon>8ea0iqpd
6o053650:qp5e00000en  20000sdeAICgpigImoDpin  §ooodeeos  D0dOBoons
20056e0:m[gd  ZYgjenean 0oMo  §o0odee0dqlgboodn o 3g  $E e’

03E3202:3209¢: Gepodzaaddg[atiss a8s$0CqpiapEogjepodeon deepalss
00d03§eomeepalsaigpod 0903058858288 20001 egPodependloeamogodigpienconds
39(\305000"? ooSoiqé’ﬁE‘@: sgc\goSoooR GqﬁOSSQO{):B[%SGOD’J

§2005680:00p5gd20p01 60058 Geoigpdod 3200dggtiyl ealC:8:qadelgrodeepdl wxpdeeapdl
$C 900032033k (63ICGr0g05) Gepdlgp:a? 030300885E:8E ko0
6o0530dqPes0:gpd 00 ABomegPedes c83ab6a000gRdiypiwd
o1 3@ (602H0ke805) Bo 0gd (G a360022)
Ji 06600508 (Go) 0q8 (Joq08 0om)
Q1 6q 00 8o (0 8o eeR&e: 00 )



Gi 0c0ded Ggd: | Ot
QL coNnEw 3‘13 oo&no:egor“) o%@&oaéu

?%?3 @oo;)iﬁo@: o e 20 o Ga:ﬁfaeao.:cp_s
G oqboon: J oS00
(0) eqpodspdineomn voowsd: aq § 8003 Ve GadBc0pddli Besnod 3g (Bo)
06803 copd[Beesn0d 6qopt eqpoesnt agaedi
() go30omentmnesd 3a[gPiocdo0dN5a3 6q (§) Bomn3copddll 865705 vewndad: (Go)
0q0a300p3[G: eqopegpotesmntagaudl
() onoBwomeolmes(gé  voosegPodooean  3geqPERSed  vewIndodiegbooEa

006000 (:3209E:33 [gpd:0Cig0 GrnEicopdBronwesNnt egeuigeRdI
036§005 6qHOOcN:606EE0aP003 Geoig:d:ad 300Gk 32094 g8 E[G[gdo0Rd

6o0580dgp 6o0:qPdad  qSiopda8don  0s0del:sE elgrodeogeomn  §Sgpiogtomn
005q$:q0p51 egPodBieomneanigpdad qEd[gEmaaddgclon
3260708005 g0 20051 GeosgfodopCopd: G0 SiealC: 08056c0qSsC
:255003860q$ 680:q§:0:03 090056[god cdeusgepdt GeoxgSiodorCEd: ©§P03udsa0305
PoMI?ORLd  005008qEa03[gaepdn  88moddgeam ceoxgsid:  $C caorgSiealCigpien
cogqPegodon 6or53edgpesniaaadig[GiagC csoigfiedlC:s esoigsidod 3505:90:
0503698 eelgCesoteopeoigedi
(J) 02005680t

008220056802 [gjedspdimadjdjdjoopd
00600[gpd[gcs
00eged6[gpS[gts
00626g[030560056[gpd[gC:



00e2886[gpO[gE:030 [gddlaopdn  AB[gapdspSigqpiade  3cgudonmp[gIpE8E00sp5{gdeo
00239056 [g[p0d F280880C03 crdjgaonidloogdi

oedo005es0: (3290delgiedge:)

00e23:0005680:03 00LgEdE[GIROeS ea05dlogodigps A82a0dloogd
on [g6e) ofourcd [Rcdey

Ji 0200g05 (0 03c8 = 6o og16002)

o1 900[es (000 0gd = 6 oydaoms)

G gpeoconts (o gf:)

61 22005 00, (33) 6eod

G 226236000 0O

[Bio9S¢ see0eog

ocoezs0Emes[gE 0owged (6o ogdaom) o3 eoypondesnteaontigepdi 0desnod
00500doR:dB0c0pdBk G0 o2t $6000 GegCasps] P qodesecNdesME Bodooaedi
2q09[gpde0mme50RE ABanwrgndododeodyp:n? aomlgCodeepdi

B33l 6o 0DegESYIRROYPR GqEOSoR: © openee[gE Sofgdiondeoy
200esmEeqpodqupdl  Besood 00[Pes 000 ogdl gprecomE: o @&t 0303c0pd(Gs
ooesmE  ogeoqepdl  ABes005 0we3NE  GROONEIN  0DWIGESIEPOGPIO?
00e0B:0005680:3265[9¢ 3203q$E] (g0

00e0B:0005680:03 6qPodG:  qod[gtimeoddg8tdon  3eomEieddydoopdi 30l
32094qepopCde0m Ge0:qpdypia? eensd) elgr0dea3eom esepaRe msndeeplool: a3wwrod
oprapifsé BeayoBieasbooph: qubddoogtigicopdeap(gappSigdoopb
00310005600 o3PSt



0DE0B:00056E0:03 G56IREINIYSSE poGseeCigPirton vodgSiqepdl plqEeom
pBopEyfidlon gngood omgpdedao(gé
2[0366q08005¢S2q0p5 [§020p0N 6e0nCiepaBsE egepadont Q
qod[aP:00d8loadgSifEeondaopds Sigpearngodypiogt ©odeg0d[36 vodysepdi Siqpien
32g09q[0550(g€e830500503¢ 65adEenpfoolsC eeoigsiogE  sagodesadgedlgE o3
0goa05005g SRS

(p) 8&:90008w (0§ $E afs agdepEd)
egoodmqmessé  cpr Bee§ $& oodofioqted  edBdndeofleom
3200568050004t eqPedO03 eudlgaondloogdi 3000565050003 gn§0udomem
B:00056e08  3iea03a[gEeopd: 30803 SogbogsieofEiloopdi egpEdionsoygaonSam[Gs
3209050007 305 Ea3ESEEa §p5:00ddrr0pSH{gdaodI
800 madoopden cd m§ $E 20O 6oR07 Iz 3203C:66pOO[G:
oqe5[E:0 [gdSloopd
c83206000gp5sgpien
on 3a3:Jleoon 3§33
Ji eeosqpdeges s8I
o1 3965005320305 303
Gi ool
i DGONSE 6qod
o GG]CD%UR:@
Qb2 (Jgo 0§8) (og) ox6a0:)
o1 »§ (000 0§0) (6 oydoos)
eI &q) (00 c80m) 033[gd20RdI



T} S i

couchay (Jgo)oqd , oo (200)09p 09 (90)cBom 8855085 =
o§) oqjécco: * G oqjacoos GG]CU%UR: (00)ops (?E ,('fﬁlq] @
| — C/ . I| =
| Polad
m8qEeqpEqaopbeaddofidl caoxgSds o Ot nComiqls 6 ade

o1 vooodgy 3$33:008qs 396500503 SEJEHS [4beenlgEeola colsgpigpioopdy) qeoes
396520503 00[g¢[gEoomiqdepdi

Jr Besnod  Jeesoodedad  sSshodonlgeq (00 cBom)  0d3oopdqepdi eaod
Selsleplabplentovicale cletatel o teR !

QI GagPiEnEOdaNEoMN3dl  §Sogudconeon od: (og oydo) $& m§ (G oydoox)
o307 Gepg [gpdipotagrcopaaepds

Gi Q65005 copdoon:eo 03¢ Mm&gp: eyPotogneoqs comelgt egeuiqedi

&1 680:6qPaRO03 d5§ek snuodeaCooiaepdi

Ci esoseqPepdyp: :28qCaepCalpCd: 3adleepl =a[gogp: agodamneamasdl 3303 &:dedlo
qaepSt 32005¢) $0zE[goon:00p93203¢E: saeepEes]gptieanidlon codde) ojgodeepdigboopdi

Qi ABe5§005680:q0003 20500038606 $320305 006P00S, 23Ec0niqERdI 2¢:d:g) 0oz depdi

o1 6eosgpdad 00deed0§00030co g sSamopt:d sedudeanigpdo3pdal 9durqeRdi
36500506003 30050036qd3a(gdmd GG  3a5p53250qpi03  ©daoSeepd
3833320983055 9250¢: 0352053208 F6dl 153qES[IOYPR 9E05EBE odLReeRdH

B! ABgfo6000 6e0:qpd[0354p03 Geoxy$idndig (Go) 88 (gE:edlCgs: ¢ g&:) copdy)
005q§:qdlepdi a3€:000006690:qp503 65063 YERCqS:qdl eseseanmEREm
32004 $E20051 0pd 053000560 Fante0sgPrsCoaepy) cy i

ool 3833:30pC:08qe56000  !sdPode  2wdOCEp  $OqESLEYP: 3E{godI  oBC:e005
cod[G:dlon Geepdlgpreoeapad§Eas arodeugtlyé 0maau58Ea00i



Materials Required

1. Lime, Sulphur, Neem leaves, copper
Mortar for grinding the neem leaves
Big pot or cookware to boil the solvent
1 litre plastic bottle
Fennel
Sifter
7. Spoon

o vk LN

Sessions Procedure
1. Orientation on the procedure of each pesticide and fungicide process
2. Demonstration and working togetheron the above three process of preparing pesticides
and fungicides
3. After finished all the activities, document all the presentations by participants and

questions raised during session.



Farmer Learning session module on Small Scale Livestock Production

Objectives of the Farmers Learning session

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1. Acquired basic understanding about the relationship of climate change and agriculture

2. Learned basic knowledge and skills in climate smart practices related to:

a. Field crops including seed multiplication and management

Small livestock production
Small-scale aquaculture
Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems

f.  Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village

®aoo

General Instruction for Facilitator
e Please read the entire handbooks thoroughly before training sessions
e Arrange all required materials and stationery before session
e Activate each participant in group work
e Given enough time for practice
e Spend time for reviewing, Questions and feedbacks

Learning Session Topics
1. Small scale animal husbandry — goat
2. Small scale animal husbandry — native poultry rearing
3. Small scale animal husbandry — duck
4. Small scale animal husbandry — pig

Expected Learning Outcomes
By the end of the learning session the participants should be able to;
1. Understand on how to prepare proper feeds for livestock
2. Understand on how to build the low cost and effective Housing for Livestock
3. Understand and follow on Proper Management
4. Understand how to choose the quality breeds

Targeted Participants
All the beneficiaries who are involving in Livestock farmers and other farmers who are interested
to learn about animal husbandry.



e The important fact to achieve access in goat rearing is to reduce the feeds cost with easy way of
accessing supplement feeds.

Objective:
1. To support Family income
2. Meat purpose
3. Animal manure

Husbandry practices

1. Free Grazing/ Extensive system
freely grazed in pasture to promote good health, but can’t suitable well with too much rainfall
regions.

2. Semi-intensive System — best practice, housings can be cleaned during grazing and proper feeds
are available from the pasture and support tot good health.

3. Intensive system — practices in too much rainfall regions and cold climate regions. The important
things to be considered is to separate the based on different size, sufficient supply of foods and
water and sufficient spaces for animals.

Things to be considered in Goats rearing
1. Must have and select good character breeds.
2. Must have pasture where grass, legumes and spines bush are available.
3. Must have proper ratio of nutritious foods ratios
4. Must have regular vaccination and medication.

Strengthens of Goat rearing
1. Available of meat, milk and skin

2. Lowinvestment

3. Adaptable with rough climate

4. Animal can survive themselves

5. High profit in short duration

6. Can be reared in different soil quality

7. Can eat some grass and leaves which cattle can’t
Local breeds

1. Htein Sam

2. JateNi

3. WaiTharli

Characteristics of good breeds
1. Good growth and wider chest
2. Good Growth rate
3. Strong body parts
4. Good fertility and good lactation
5.
Characteristics of good health
1. Good appetite, and good rumination
2. Bright skin color and soft hair
3. Bright eyes and pink eyelids



Active and no dullness

Live in group

Strong legs and stand tight

Regular lactation, reproduction and growth rate
Regular respiration and good pulse rate

PNV~

Climate — Dry, hot and low rainfall climate
Site selection criteria for farm

1. Must have sufficient supply of clean water
Must have sufficient pasture land
Must be a little high land to avoid flooding
Must have shades
Must separate from human buildings

vk wnN

Things to be considered for Housing — For every rearing practices, housing is necessary.
1. Housing should be along the way of sun

Roof should be at least 6 feet — 10 feet.

Good Ventilation area

Must have dried floor and clean easily

Must have sufficient foods and water cans

Must have 10 square feet for ever adult

ounkwnN

Feeds in Supplement — generally, there is no feeding practices for goat rearing in common practice of
village, just giving water. For proper growth of goat, there should be feedings supplement foods.
1. Systematic practice of feed and water for rapid growth of goat
2. Two times per day of feeding in morning and evening
3. Concentrate feeds should also be supplied
4. Feeds should be cleaned with fungus and must be fresh
5. Feedings should be together with raw and supplement feeds
Common disease problems in Goat
Foot and mouth disease
Black quarter
Anthrax
Haemorrhagic septaecemie
Cold
Parasitic infection
7. Mange
Vaccination
1. Itshould be carried especially in virus disease which have no medicine and spread rapidly
2. Anthrax vaccination should not be conducted in the areas of no disease infection regions
Sr Vaccine Age Booster time Regular vaccine
1 Foot and mouth disease 3 months 1 month after vaccine | Every 6 month

ok wnNpRE




Objective:
1. To support Family income

2.
3.

Meat purpose
Animal manure

Husbandry practices

1.
2.
3.
4.

Free Range

Semi-Intensive

Small-scale confined rearing or intensive system
Large-scale confined rearing or intensive system

Weakness of present local practices for native chicken rearing

1.

Poor management in terms of housing to prevent from dogs, birds and human attacks, from
weather, loss of eggs because of without nest, difficult to conduct regular health care vaccination
and medication.

Poor management in terms of feedings — no sufficient clean water source and feeds, poor growth
rate, poor egg laying rate, poor hatching rate and more disease problem

Poor management in terms of health care — diseases can be easily spread, and difficult to control.
No breeds selection and no proper breeding practices — can’t maintain good egg laying rate and
growth rate hem.

Benefits of Native chicken rearing

1.

NowukswnN

Low cost

No special techniques are required

Native chickens are already adaptive with local climate and environment
Can survive themselves without feedings

Eggs can be hatched by themselves

Good taste of meat and eggs

Good Market demand than boiler

Husbandry practices of native chicken in Villages

1.
2.

Extensive — freely grazed in the field and forest without housing for sleeping and laying eggs
Semi-Intensive — Housing in the compound for sleeping and laying eggs, and grazed in the house’s
compounds.

Intensive — totally keep the chicken in the housing and other activities also conducted in the
housing such as feeding, laying eggs and grazing.

Benefits of Semi-intensive system

1.

e wnN

It can support family income

Can feed locally available source foods

Can support not only for income and both for home consumption
Low cost for simple housing

10-20 gm of growth rate per day



6.
7.

Moderate death rate
Most suitable practice for village community

Feeding Practices

The nutritious feeds are essential for proper growth, egg production, disease resistance and good
health.

As native chicken can search their own foods, semi-intensive system is the best husbandry
practice for village if there are good source of raw foods for chicken

As a green feed, various vegetables such as tomato, morning glory, algae, water hyacinth, azola,
banana leaf, banana trunks, taro leave, taro stalks and other vegetables waste products of market
Rice, rice bran, broken rice, waster product of kitchen can also be fed to chicken

Other sources are maize, corn, sorghum, rice, broken rice, leguminous crops, pigeon pea, cow
pea, roots and tubers crop.

Other wild leaves include lucaena, papaya leaves can be used as feeds

Small insects, earthworm, terminate, larva, snail and tiny fishes can also be used as protein
sources

Searching foods by themselves, minerals can be obtained

Locally available cheap feeds can be mixed with Commercial feeds to save feeding cost

To save the commercial feed cost, more vegetables should be included in feed formulation

By adding organic manure and fertilizers to the farm, chicken can get required source of minerals
and protein

Organic manure and fertilizer should be broadcast inside the farm 2 times per week.

Male and female ratio — one to two roosters is sufficient enough to control 10-15 chickens but the quality
of rooster should be carefully selected. One thing needs to be considered is that the quality of breeds will
be going down if there are reproduction under the same generation.

Rooster selection criteria - Should be chosen from other village and to be sure that breeds are from the
current systematic growers.

Housing — things to be considered for native chicken housing. Housing is the important requirement of
semi-intensive system to protect form climate condition, wild animals, for easier access of vaccination
and to reduce the losses from waste of eggs.

1.

vk wnN
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Good ventilation place, and be aware not to face the wind direction

Good drainage location and sandy loan is better.

Must have sufficient direct sunlight.

Space should be wide enough for the number chicken you are going to add

Any locally available materials can be used as roofs and shelters and should be built at a little away
from house.

6’ x 8 housing size can be added about 12 — 16 chicken.

Common disease problem in Chicken

NouhswnNE

Newcastle

Fowl Cholera

Fowl Pox

Coccidiosis

Pullorum disease
Infectious bursal disease
Infectious coryza



8. Infectious Bronchitis disease

9. Chronic respiratory disease
10. Avian colibacillosis

Vaccination schedule for native chicken rearing

Vaccine Age Boosting

12, Newcastle disease 10 After 2 weeks
Fowl cholera Every 4 months
Fowl pox 14

Anthelmintic 6 weeks

General Management practices

Chicks — 0 -1 weeks

Baby chicks should be kept together with mother for about 4-7 days within the cage or baskets
Provide high protein feeds and clean water sufficiently

There should be litters, paper or plastic sheet under the cage or baskets

Cage and litter should be cleaned everyday

Chick — 1-3 weeks

Chicks should be kept under cage or baskets for both day and night

Mother should be freed on day time for searching foods

Provide high protein feeds and clean water sufficiently

Mother should be kept under cage together with chicks at night time

Chick — 3-6 weeks

Chicks should be kept under cage or baskets together with mother in night time
Free them on day time

Provide high protein feeds and clean water sufficiently

Cage and litter should be cleaned everyday

Chicks — above 6 weeks

Not necessary to keep with cage or baskets

Freely grazed for foods searching

Feeds them with supplementary feeds if necessary, at the evening

Duck is the more successful animal with small investment and not necessary to know special

techniques and management livestock among others small animals in delta region. For ducks, big
housings are not necessary to build like other livestock and duration of duck last for 10 years.

The farmers who raised duck should be carefully considered weather condition. During summer

(April-May) hatching should not be done because of high day temperature and it leads to high death rate.

Itis possible for small number of duck owner to raise ducks without feedings, but for commercials

scale farmers, proper feed formulation and feeding practice is essential.

Benefits of small-scale duck rearing

1. Easily manageable without knowing modern technique and practices

2. Not necessary of special care like other livestock

3. 50-100 ducks are sufficient for home consumption and can support income
4. Housing can be constructed easily with locally available materials



5. Small requirement of supplementary feeds as they can search their foods in farms, cannels and
ponds

Requirements of duck rearing

1. Safe housing or farm
Housing should be cleaned
Must have sufficient supply of clean water
Must have sufficient supply of nutritious foods
Good Sunlight
Prevention from Disease problem
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Site selection for farm or housing
1. Must close or near with water sources such as rive, creeks and ponds
2. Must have grazing area and grass fields
3. Must prepare the bank of creeks and ponds for easier access of going down and up
4. The water should be changed regularly two times per week

Housing
1. Must be on the high land area where can’t be flooded
Must have sufficient space for duck at least 3 sq feet for 1 adult
The roof must be covered with straw, rice husk, sand and must be changed regularly
15’ x 20’ area is sufficient enough for 100 ducks
The eggs will be clean if there are nests in the farm

nhwn

Feeding practices
1. Regular on-time feeding is more important than feeding commercials feeds
2. If there is sufficient supply of nutritious feeds, ducks can lay eggs for many days.
3. Feeding at the early morning about 6-7 am is very important as they have good appetite by that
time.
4. Eggs also will be good weight and big about 2.5 to 3 ounce per egg.

Recommended Feeding rate for Duck

Sr Age Quantity (Kyatthar/day)
1 Under 6 week 3.5

2 6-12 week 5-8.5

3 Above 12 week 10.5

4 Duck with good egg laying rate Above 10.5

Duck above 4 months old should have sufficient space of 3 square feet per female duck. There
should be partial shade to prevent from hot temperature. Ducks usually lay eggs before 10 am, so grazing
should not be done before this time. Nests should be provided at least 1 nest for 8 ducks and the size
should be 1’x 1’ x 0.5 depth and covering with rice husk and straw. The important to be considered is that
ducks should not be violent at night time because it can affect egg laying rate. Male and female ratio
should be 1:5.

Feed Formulation for adults
Rice chaff 40 %




Rice bran 15%
Broken rice 25%
Prawn dust 10
Fish dust 5
Snail dust 5%

Recommended vaccination schedule

Sr Age Vaccine

1 1 week Duck Plague

2 2 week Duck Septicaemia

3 3 weeks Colibaccilus bacteria
4 4 weeks Duck Plaque

5 5 weeks Duck Septicaemia

6 6 weeks Colibaccilus bacteria
7 20 weeks Duck Plaque

8 22 weeks Colibaccilus bacteria

Native pigs are important sources of income, foods and manure for small farms. Native pigs are sold to
friends, neighbors, used during special occasions or serve as profitable part-time jobs for family members.
These pigs are considered sturdy and are more resistant to various diseases. They can survive on kitchen
waste, and farm-grown feeds or farm by-products.

Low cost housing/ pen of native pigs

Pigs needs protection from extreme cold and heat. They are housed on many different ways depending
upon the local practices.

If possible, pig pens should be built on higher ground, preferably near water sources. Orient the house in
an east-west direction. This orientation keeps the floor of the pen dry by allowing the sun to dry the pen
floor as the sun crosses the sky during the day.

Site -- Elevated, near water source
Roofing Materials
1. Bamboo, 2. Nepa palm leaves, 3. Iron sheet, 4. Some locally available roofing materials such as
Toddy Leaves

Siding/ Wall Materials
The walls should be approximately % built and % left for ventilation.
1. Bamboo, 2. Woods, 3. Nepa palm leaves, 4. Timber 5. Some locally available shelters
Flooring Materials
The floor should be dry all the time. Ideally it should be made of concrete. In absence of resources, remove
the top black soil and harden the ground by pounding
1. Hardened Soil, 2. Cement, 3. Bamboo, 4. Woods
Spacing Requirement — 18 sqm for two heads of pig
Feeding and watering trough materials used:
1. cement 2. wood 3. bamboo



Site Selection for Pigsty
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7.
8.

The place should be under direct sunlight and a little bit high to avoid flooding

Must have sufficient supply of clean water

Floor should be hard enough if the floor is earth layer

It should be far away from houses

The housing should have good ventilation and must be constructed to prevent cold and hot
temperature.

It also should be constructed to easily clean animals dungs.

To get the morning sunlight the front side should be faced with east or northern east.

The shelter should be wood and concrete materials to prevent from Pig chewing.

Three system of Pig husbandry

1.
2.
3.

Intensive system
Extensive system
Semi Intensive system

Management practices
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4.

Remove poor growth rate pigs and substitute with potential breeds

Breeds selection should be carried out carefully to get strong and good health breed
The biggest piglets from the good reproduction rate mother, should be selected.
Poor appetite piglets, diarrhea and coughing piglets should not be selected

Feeds management

Since pig eats everything, all the kitchen waste such as cooked rice, curry, and bones can be used

as feed. Moreover, rice chaff, rice bran, oil cake, sesame cake, corn, waster cabbage leaves, grass and
lucaena leaves can be fed them. One thing to be considered is to feed the primary or main foods and other
greens should be later.



The quantity of feeds should be suited well with pig’s appetite and adjust the amount not to waste
the feeds. There should be sufficient supply of clean water for everyday

The primary sources of nutrition that pig required are similar with human. These are protein,
carbohydrate, oil and vitamins and minerals. The ingredients that used in feed formulation for pig are
corn, broken rice, bran, oil cake, prawn dust, fish dust.

Vaccination and medication

Sr Vaccine Age — Days Effective duration
1 Diarrhoea 45 1 year

2 Pig Plaque 65 6 months

3 Foot and mouth disease 60 1 year

4 Tetanus — After castrating and injured

Sessions Procedure

Step 1. Set up the training place

Step 2. Prepared all flip charts and IEC and handouts for lessons
Step 3. Brief explanation on the above sessions.

Step 4. Questions session from participants.

Step 5. Separate the participants in 3 groups and to answer the following questions;
a. What have you learnt from this session?

b. What are the common diseases in the village for livestock?

c. When did they occur?

d. What are the criteria of site selection for housing?

e. What materials should be included in feed formulation?

Step 6. Presentation by each group’s representative.
Step 7. Questions and answers session
Step 8. Make documentation on all the questions, answers and recommendation



Farmer Learning session module on Small-Scale Fish Culture

Objectives of the Farmers Learning session

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1. Acquired basic understanding about the relationship of climate change and agriculture

2. Learned basic knowledge and skills in climate smart practices related to:

a. Field crops including seed multiplication and management

Small livestock production
Small-scale aquaculture
Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems

f.  Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village

®aoo

General Instruction for Facilitator
e Please read the entire handbooks thoroughly before training sessions
e Arrange all required materials and stationery before session
e Activate each participant in group work
e Given enough time for practice
e Spend time for reviewing, Questions and feedbacks

Learning Session Topics
1. Site selection
2. Pond preparation
3. Water management
4. Feeding practice and Management

Expected Learning Outcomes

By the end of the learning session the participants should be able to;
1. Understand on how to select location for fish ponds and preparation
2. Understand and follow on Proper Management
3. Understand the feeding practice and management

Targeted Participants
All the beneficiaries who are involving in Livestock farmers and other farmers who are interested
to learn about animal husbandry.



Site Selection
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The place should be sufficient enough and level

The slightly slope lands are suitable for fish pond

Must select the place where can hold the water

Clay and clay loam are the best to hold the water

The fish pond should not be far away from market and must have access of transportation

The place should not be flooded area

Fish pond should be established near continuous water sources such as rivers and creeks for
sufficient water supply

Pond Preparation
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8.

Depth of fish pond should be 4-6 feet

Pond should be in square

The boundary should be slope

For old ponds, drying the pond with sunlight should be carried out once for every 4-5 years.
Water should be completely taken out and show with sung

This duration should be about one month but three months is better to enrich oxygen level in soil,
to kill the eggs of wild fish and other insects and to move out other poisonous materials

Regular check on the wall of ponds

Don’t allow cattle and pigs to go through the boundaries

Water Management

1.

If the water color is very dirty and pH is low, quick lime should be added. By adding 14-15 bags of
lime can help to clean the water and increase pH level

By adding lime, it can help as follow;

a. Toincrease alkalinity of soil

b. Tokill other wild fishes

c. Tokill otherinsects and fungus and parasites

d. Toremove the poisonous gas such as hydrogen sulphate, and salts

e. To balance the pH level of water

Sr pH Level One acre Small pond — 50x20 feet
1 6 300 viss 6.5 viss

2 6.5-7 212 viss 5.5 viss

3 Abve 7 125 viss 4 viss

All the water must be moved out and showed with the sunlight for 1-3 months and the floor of

the pond must be covered with recommended rate of quick lime and show with sunlight again for two
weeks. Another way of water treatment is adding urea which can help to increase the pH level and to
grow more algae which is the food source of fish.

Depth of water level — Minimum water level should be 4 feet



Temperature — 28 to 32 Degree Celsius of water temperature is the best for fish
Water Transparency — 30 — 45 cm visibility/purity is the best situation
pH level

- Under pH 4-5 fish and prawn can’t survive,

- Between pH 5-6.5, fish can’t be growing well and growth rate will be slow
- Between 9-11.5 is also stunting the growth rate

- The best pH range for aquaculture is between pH 7-8.5

Symptoms of irregular situation in Fish pond

1. Seeing dead fishes along the boundary

Not active in the morning and can easily catch

Water color changing (red brown, deep green and red) and transparency is under 20 cm
Fishes are swimming at the top surface of the ponds

Bubbles on water surface
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If these symptoms are founded in the ponds the following procedure should be carried out
immediately.

Stop feeding

Cleaning the trashes and decomposed branches and leaves
Cleaning the organic waste

Changing new water

Monitoring the growth of fishes

L R L

Feeding Practices

Most of the fish’s species except cat fishes can survive by eating natural foods which derived from
river, creeks and ponds. Although there are many types of natural feed, phytoplankton and zooplankton
are the common foods. These feeds sources can be easily got by irrigating the water from river and creeks.
Therefore, changing water to the pond is not only improve the water quality but also improving foods
sources.

Supplementary feeds

Rice brans, wheat brans, wheat chaff, sesame cake and oil cake are used as supplementary feeds.
By mixing equal ratio of rice brans and sesame cake or oil cake, this mixture can be fed to fish to improve
the rapid growth rate and the feed rate should be 4 % of Fish size.

Low Cost Feeding formulation

- 90 % of rice bran + 10 % of groundnut or sesame cake

- 70% + 10 Soy bean + 20 % coconut waste after extracting the milk

- Urea application to the pond

- The quantity of feeds should be adjusted based on the size of the fish



Sessions Procedure

Step 1. Set up the training place

Step 2. Prepared all flip charts and IEC and handouts for lessons
Step 3. Brief explanation on the above sessions.

Step 4. Questions session from participants.

Step 5. Separate the participants in 3 groups and to answer the following questions;
a. What have you learnt from this session?

b. What things should be considered for site selection?

¢. What is the unusual symptoms of the ponds?

d. What materials can be used for feeds?

Step 6. Presentation by each group’s representative.
Step 7. Questions and answers session
Step 8. Make documentation on all the questions, answers and recommendation



Module 9: Field Observation, Recording and Data Management

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1. Acquired basic understanding about the relationship of climate change and agriculture

2. Learned basic knowledge and skills in climate smart practices related to:

a.
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f.

Field crops including seed multiplication and management
Small livestock production

Small-scale aquaculture

Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems
Legume production

3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village

e Please read the entire handbooks thoroughly before training sessions
e Arrange all required materials and stationary before session

e Activate each participant in group work

e Given enough time for practice

e Spend time for reviewing, Questions and feedbacks

e Field Observation on PVS, new crop introduction and Crop Performance Trials

e Data Recording

By the end of the learning session the participants should be able to;
1. Identify the best performance variety
2. Identify the strengthens and weakness of the varieties
3. Practice the record book keeping

All the beneficiaries who are involving in home gardening activity and other farmers who
interested to learn but the maximum numbers of participants should not be exceeded above 25 persons.



Field researcher assigned for each CSV

AO Paper

Marker Pen

Books for data recording
Pens
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Set up the learning sites at the place of PVS and Crop performance Trial plots
Explain the objective of the learning sessions.

Give the following tables to each farmer to fill out during discussion.

Discuss what the farmers observed in trial.

Discuss which variety is the best performance and suited well with Local situation.
Keep all data discussed during the session.
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Sample Data recording on field observation for PVS

Description Variety 1 Variety 2 Variety 3

Source

Sowing date

Day After Sowing

Germination
Good/Fair/Bad

Weather condition
during sowing time

Plant Height

Tolerant to Drought
Good/Fair/Bad

Tolerant to Flood
Good/Fair/Bad

Pests resistant
Good/Bad/Fair

Disease Resistant
Good/Fair/Bad

Vegetative Growth
Good/Fair/Bad

Potential Yield
Good/Fair/Bad

Crop duration How e.g 110 days, or 150
many days for days
harvesting after sowing

Farmers’ observation




Farmers’
recommendation and
preference

Sample Data recording on field observation for Crop Performance Trial

Description Variety Name — e.g Sinpadaythar - Groundnut
Source e.g Nyaung U DAR
Sowing date

Day After Sowing

Germination
Good/Fair/Bad

Weather condition
during sowing time.

Plant Height

Tolerant to Drought
Good/Fair/Bad

Tolerant to Flood
Good/Fair/Bad

Pests resistant
Good/Bad/Fair

Disease Resistant
Good/Fair/Bad

Vegetative Growth
Good/Fair/Bad

Potential Yield
Good/Fair/Bad

Crop duration How
many days for
harvesting after sowing

e.g 110 days, or 150 days

Farmers’ observation

Farmers’
recommendation and
preference

What is the difference
between Local Exiting
variety

Is it adaptable with
local climate?

Sample Data recording on field observation for Intercropping Practice

Description

Variety Name Variety 2 name

Source

Sowing date




Day After Sowing

Germination
Good/Fair/Bad

Plant Height

Disease Resistant
Good/Fair/Bad

What are the benefits
of Intercropping?
Farmers Opinions

What are the
constraints for
practicing this inter-
cropping practice?

What Types of Crops
can be used as
intercropping?

Is It climate Smart?
Why? Farmer’s opinion

Sample Data recording on field observation for Fruits Tree Cultivation

Description Fruits tree 1 Fruits Tree 2 Fruit tree 3

Sowing Date

Sources

Plant Height

Plant Growth
Good/Fair/Bad

Pest tolerant

Disease Tolerant

Compatibility with local
climate Good/Fair/Bad

What are the benefits
of intercropping with
Fruit tree in Farm?

Is it climate Smart?

Why? Farmers’ Opinion

Which type of fruit tree
is the most adaptable
with local climate?
Why?

Farmers’ observation
and recommendation




Cover crops shield the soil from sunlight, wind, and heavy rainfall thus improving soil structure,
water infiltration, and root penetration while enhancing soil microbial communities. Additional benefits
include reduced soil crusting, soil erosion, runoff, and nutrient leaching. Cover crops enhance soil fertility
via improved nutrient retention and cycling, while leguminous cover crops add nitrogen from the
atmosphere. A cover crop is termed a green manure crop if the residue is incorporated in the soil; in such
instances, crops should be selected that produce large quantities of herbage and also contain adequate
amounts of nutrients in the correct proportions.

Increasing soil organic matter enhances the capacity of the soil to store nutrients and water.
Almost all of the nitrogen and much of soil phosphorus and sulfur resides in the soil organic matter.
Organic matter increases soil water holding capacity in sandy soils and improves water percolation in
heavy, clay soils.

Erosion, Pest, and Weed Control

Cover crops shade the soil (which reduces weed germination) and also compete with weeds for light,
water, and nutrients. Where weed control is important, a cover crop should germinate quickly and
develop a rapidly growing and dense herbage that can effectively “shade out” weeds. Some crops, such
as winter rye and sunnhemp, also produce natural herbicides (allelopathic substances) that hamper weed
germination. For erosion control, a cover crop should establish quickly and form both a solid groundcover
and an extensive root system.

e Cut fertilizer costs

Reduce the need for herbicides and other pesticides
Improve yields by enhancing soil health
e  Prevent soil erosion

Conserve soil moisture
e Protect water quality
e Help safeguard personal health

Legume cover crops convert nitrogen gas in the atmosphere into soil nitrogen that plants can use.
Cover crops improve soil by:

e Speeding infiltration of excess surface water

e Relieving compaction and improving structure of over tilled soil

e Adding organic matter that encourages beneficial soil microbial life

e Enhancing nutrient cycling

What is a GMCC?

Green manure/cover crops (referred to hereafter as GMCCs) are plants used to cover and improve the
soil, as well as to positively impact the ecology of the land and other crop plants.

Legumes that can be used as cover crops

Lab Lab beans

Pigeon Pea

Cow peas

Horse gram

Green gram/ mung beans
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Session Procedure

Set up the location for Lecture orientation

Orientation on Important of Cover crop.

Orientation on how benefit for soil fertility.

Orientation on what types of crops can be used as cover crops.
Discussion and question session.

Keep data recording for all of discussions and questions.
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Learning Session manual for Fruit Tree Plantation

Objectives of the Farmers Learning session

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target

farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for implementation

in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1.  Acquired basic understanding about the relationship of climate change and agriculture
2. Learned basic knowledge and skills in climate smart practices related to:
a. Field crops including seed multiplication and management
b.  Small livestock production
c.  Small-scale aquaculture
d. Vegetable production including home gardening
e. Integrating trees (fruit and non-fruit) into farming systems
f. Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other farmers
in the village and outside the village

General Instruction for Facilitator

Please read the entire handbooks thoroughly before training sessions
Arrange all required materials and stationary before session

Activate each participants in group work

Given enough time for practice

Spend time for reviewing, Questions and feedbacks

Learning Session Topics

1.
2.
3.

Pit preparation for Fruits tree cultivation and Mulching
Tree Propagation Practices (Grafting and Cutting)
Pruning practices

Expected Learning Outcomes

By the end of the learning session the participants should be able to;

1.

2.
3.
4

Understand on how to prepare the proper Pit/hole preparation for tree plantation.

Know the objectives of Propagation and do the propagation practices in their own garden.
Understand the objectives of pruning practices and do the pruning practices.

Understand the important of mulching and follow the practice in their farms.



Targeted Participants
All the beneficiaries who are involving in Fruits tree plantation activity and other farmers who
interested to learn but the maximum numbers of participants should not be exceeded above 25 persons.

Trainer
Field researcher assigned for each CSV

Part — 1: Pit preparation for Tree Plantation, Transplanting and Mulching

Proper land preparation is one of the many important practices in tree plantation for suitable plant
growth and fruit setting. In this session, the trainer and participants will work together and learn why depth
digging, proper transplanting and mulching can improve the vegetative growth of trees. Before
demonstration the trainer has to explain the importance of pit preparation, transplanting and mulching
practices as per following paragraph.

Every hole for tree plantation should be prepared one month in advance before planting to get
exposure with sun and wind. This exposure helps the interior of the holes to get properly heated up and
weathered. The size of the hole may vary depends on the size, variety and kinds of the fruits tree and but
minimum size of the hole should be 1.5 x 1.5". However, 3’ x 3’ size also should be considered for the big
tree if farmers able to do.

Proper spacing for various type of fruits tree is also very important for proper vegetative growth
and for easier management. Leaving the right amount of space between plants is quite important as each
plant needs a certain amount of room for their roots and leaves to maximize growth. Not only this, but
leaving enough air to circulate around and in between the plants really helps to prevent diseases from
spreading, especially in wet and humid weather. However again, the spacing of the fruit's trees are not
suited fit because it varies from size and types of fruit tree and land availability.

Mulching is a process of covering the soil and make more favorable conditions for plants growth
development.

Why we need mulching?

To prevent water evaporation

To prevent weed growth

To create micro-climate and more favorable condition for plant growth
To regulate soil temperature

To reduce the soil erosion

To promote germination process

To provide nutrient with decomposing organic mulch
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To reduce soil compaction

What materials can be used for Mulching?
1. Organic residues (dry hill, grass, straw, saw dust, kitchen vegetable waster, animals’ manure,
2. crop residue such as sesame stock, groundnut shell, pigeon pea stocks



Required Materials

Shovel, hoe

Half basket of well decomposed manure

Half basket of green manure compost (such as leaves compost)
3 seedlings of Good quality grafted fruit tree
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1 bag of straw or dried leaves or groundnut shell or pigeon pea stocks or sesame stock or rice husk
or straw

Activities

Setting up the suitable location site of farm for every participant accessible

Prepare all required materials for learning session

Gather all participants in selected location site

Orientation on objectives of learning sessions

Orientation on the purpose of the learning session topics

Separate the participants in Three groups

Explanation on procedure of demonstration
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Step 1. Set up the location for hole digging place

Step 2. Digging the hole in size of 1.5 x 1.5, but separate the topsoil layer and the soil from the under
part of the hole

Step 3. Mix the topsoil with well decomposed manure and compost, firstly add 4 of the soil to the hole.

The purpose of adding compost and manure is to give a tree for good start.

Step 4. Place the seedling in the hole and ensure that the seedling is upright and then fill the remaining
mixed top soil into the hole and press the base of the root gently. Irrigate the plants immediately after
transplanting.



Step 5. For the dry zone and water scarcity area, the base of the tree should be basin shape to collect the
rain water for the efficient use of irrigated water but for flooding area the base of the trees should be raised
to be escape from flooding. The base should be 2-3 feet height depends on regular flood level.

Step 6. If the soil is too dry after digging the hole, water should be added before transplanting. After
irrigation, the base of the plants must be covered with Straw or dried leaves to protect from moisture loss
and to protect weeds problem and to enrich the soil nutrient level.



Step 7. Ask participants to practice all steps for two more plants with remaining group 2 and 3.

Part 2 - What is Plant Propagation

Plant propagation is the process of creating new plants from a variety of sources; seeds, cutting, budding
and other parts of the plants. There are two types of propagation; sexual and non-sexual propagation.

Sexual propagation is the union of male and female flower and create a new such as seeds. The advantages
of sexual propagation are that it may be cheaper and quicker than other methods; it may be the only way
to obtain new varieties and hybrid vigor; in certain species, it is the only viable method for propagation;
and it is a way to avoid transmission of certain diseases.

Asexual propagation involves taking a part of one parent plant and causing it to regenerate itself into a
new plant. The resulting new plant is genetically identical its parent. Asexual propagation has advantages,
too. It may be easier and faster in some species; it may be the only way to perpetuate some cultivars.
Asexual propagation involves the vegetative parts of a plant: stems, roots, or leaves. The most common
method of propagation for fruits trees is grafting and budding a desired variety onto suitable rootstocks.
In this session, grafting and cutting will be learnt together with participants with the demonstration of
facilitator.

Concept and principle of grafting

Grafting is a technique used to untie ‘parts’ of different plants by bringing the cambium of each into contact
to grow together as one plant. The technique involves two important stages: the preparation of the grafting
surfaces and the procedures for aftercare.



The advantages of grafting include:

* Reduced height for easy picking

¢ Good quality fruit from selected varieties
« Early fruiting after only a few years.

Disadvantages

» Trees are less vigorous and short lived.

*The chance of producing new varieties is not given.

There are several types of grafting namely: cleft, side-veneer, bark, splice, whip, tongue, saddle and
approach grafting. One of the simplest and most popular forms of grafting is described in this module. It
is known as cleft grafting.

Cleft Grafting

e Two plants are involved in grafting: one is called rootstock and the other scion (or mother plant).

e The rootstock is the lower portion of the graft, which provides the root system of the grafted plant.
It may be a seedling, a rooted cutting or a layered plant.

e The scion is the upper part of the graft, which forms the fruit bearing top of the tree.

e Cambium is a thin layer of the plant located between the bark and the wood. For successful graft
union, it is essential to keep the cambium of the scion in close contact with the cambium of the
rootstock.

Requirements of successful grafting

* The rootstock and scion must be compatible.

» The cambial region of the scion must be in intimate contact with that of the stock.

» The grafting operation must be done only when the environmental conditions are favorable.
« Immediately after grafting, all cut surfaces must be protected from desiccation.

» Proper care must be given to the grafts for a period of time after grafting.

Required Materials
1. Grafting knives (3)
2. Branches for practicing
3. Grafting tape
4. Knife

1. Cleft Grafting

Cleft grafting is a grafting technique which allows the union of a rootstock limb that is much larger
in size than the scion piece.
How to do cleft grafting



* Harvest scions from the desired mother tree and cut them about 15cm long. Remove all the leaves
carefully.

« With a very sharp knife cut the bottom of the scions with two sloping cuts 3%2cm long (A).

¢ Cut off the top of the rootstock about 30cm above the soil. Make one straight cut about 3cm deep in the
top of the rootstock (B) to form a wedge.

 Push the scions firmly into the rootstock cut. Leave Y2cm of the cut scions outside the rootstock as shown.
» Use clear plastic tape to wrap firmly around the graft. Do not remove the tape until the scion begins to
grow — showing the graft has been successful.

* Remove any buds which have grown below the graft.
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‘ 2.  Splice Grafting
E;I Splice grafting is used to join a scion onto the stem of a rootstock or onto an
F' 4 intact root piece. This simple method is usually applied to herbaceous materials

that callus or "knit" easily, or it is used on plants with a stem diameter of 1/,-
inch or less. In splice grafting, both the stock and scion must be of the same diameter.
Preparing the Stock and Scion. Cut off the rootstock using a diagonal cut 3/4-inch to 1 inch long. Make
the same type of cut at the base of the scion.
Inserting the Scion. Fit the scion to the stock. Wrap this junction securely with a rubber grafting strip or
twine.
Securing the Graft. Seal the junction with grafting wax or grafting paint. Water rootstock sparingly until
the graft knits. Over watering may cause sap to "drown" the scion. Be sure to remove the twine or strip
as soon as the graft has healed.



PREPARING THE SCION

A long, sloping cutis
made at the base of §
the scion the same
length as the cut on
# the stock.

Seion

A second cut is
made under the first,
just as for the stock.

Session Steps

Step 1. Orientation on Cleft and Splice grafting practice.
Step 2. Demonstrate the Cleft and splice grafting method.
Step 3. Ask all participants to practice themselves

Part — 3: Layering
There are many types of cutting, budding and layering methods to propagate the mother plants. In this
session air layering which is the most common and affordable method for the farmers will be demonstrated.
Required Materials

1. Grafting knives

2. Branches for practicing

3. Knife

What is air layering?
Air layering the method of propagating new trees and shrubs from stems still attached to the parent plants.
The stem is wrapped with damp moss to encourage roots to form. It is suitable method for some plants
that does not root readily from cutting. Citrus, lime, lemon, guava, lychee, rambutan, longan, Rose,
hibiscus, ornamental plants.

It can be propagated throughout the year if the plants can get moisture but the most suitable
period for layering is the rainy season that can be supplied with sufficient moisture content.

Selection of branch for layering

The branch should be at least one year old with 0.5 to 1 inch in diameter and should be free from any pest
and disease infection.

Procedure



e Choose a one- to two-year-old stem that is straight, healthy and vigorous. Trim off side shoots and
leaves from a 30cm (1ft) section. Do not leave any snags

e Wound the stem, making a 2.5cm (1in) cut through a leaf bud,

e Pack a small amount of moist sphagnum moss under the tongue of the wound

¢ Wrap the wounded stem section loosely with black plastic, sealing it at one end with weather-proof
adhesive tape

e Pack the wrapping sleeve with moist sphagnum moss, to a thickness of 7.5-10cm (3-4in)

e Seal the other end of the wrapping sleeve with weather-proof adhesive tape

e Leave the wrapping in place for up to a year. Open and check it occasionally for signs of rooting

e When strong new roots are visible through the moss, remove the plastic sleeve. Cut through the
stem just below the rooted section

e Pot up the rooted stem in potting compost suitable for the plant in question. Do not attempt to
remove the moss from the roots. Water, label and grow on until large enough to plant outside

Air Layering Propagation Method

Cut and remove bark Cut at red line

i

Branch (on tree) Remove Bark Wrap with Growing Medium Wrap with Saran Wrap After roots are grown Plant into a pot or the ground!
or Aluminum Fail Take plastic / aluminum off
Leave growing medium bound in roots
Cut off of mother tree

WhenToPlant.Com CC Share License




Session Procedure

Step 1. Explanation on the basic of Layering practices

Step 2. Demonstration on Air layering Practices

Step 3. Ask all participants to practice at least once

Part 4 - Pruning Practices

Pruning is the horticultural practices involving the selected removal of certain parts of plant, such as
branches, buds and roots. Reasons of pruning include deadwood removal, shaping, improving and
sustaining health and for better management during harvesting.

Objectives of Pruning
1. To control size of plant
2. For better quality fruit by better light distribution

w

To remove dried and disease infected branches

&

To remove the non-productive the of the plants

Pruning Types

1. Thinning out

2. Heading back

3. Bulk pruning

4. Thin wood pruning

Thinning

Thinning out — when the shoot is entirely removed from the point of its origin and no ro-growth is allowed
to from the cut end.



Heading

Heading back — When terminal portion of branches or shoot is removed and it encourages lateral growth
from the remaining shoot.
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Bench cut

Bench Cut — removes vigorous upright shoot back to side branches that are relatively flat and outward
growing.

Session Procedure

Step 1 — Explanation on of pruning

Step 2 — Literature explanation by using diagram

Step 3 — Demonstration

Step 4 — Ask participants to practice them by using any type of tree plants.

Questions and Documentation Sessions

In this session, facilitator should encourage to participants to raise the questions if they have misunderstood
and challenges during practicing the sessions topics. All the questions should be collected and documented.
After the session, the field facilitator has to document the session process and document all the participants
list, location and date set up and prepare Learning session report.



Module 6: Farmer Learning session module on Small Scale Vegetable Production

The farmer learning sessions are interventions directed at increasing the knowledge and skills of target
farmers in the CSVs about climate smart practices in agriculture production. These sessions will support
the farmers as they innovate, test and learn from the various CSA options they identified for
implementation in 2019. Specifically, at the end of the farmer learning sessions, the farmers have:

1. Acquired basic understanding about the relationship of climate change and agriculture

2. Learned basic knowledge and skills in climate smart practices related to:

a. Field crops including seed multiplication and management

Small livestock production
Small-scale aquaculture
Vegetable production including home gardening
Integrating trees (fruit and non-fruit) into farming systems

f.  Legume production
3. Identified farmer specialists among them who will share skills and knowledge to other
farmers in the village and outside the village

PaooyoT

e Please read the entire handbooks thoroughly before training sessions
e Arrange all required materials and stationary before session

e Activate each participant in group work

e Given enough time for practice

e Spend time for reviewing, Questions and feedbacks

Plots/land preparation for vegetable gardening
Seedlings preparation

Spacing and Transplanting practice

Mulching and management Practices

Seasonal crop calendar
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By the end of the learning session the participants should be able to;

1. Understand on how to prepare the proper Pit/hole preparation for tree plantation.
Understand how to prepare seedlings
Understand the proper ways of transplanting practices and plant spacing
Understand the suitable vegetables crops season
Understand the important of mulching
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All the beneficiaries who are involving in home gardening activity and other farmers who
interested to learn but the maximum numbers of participants should not be exceeded above 25 persons.



Field researcher assigned for each CSV

Home vegetable garden can make a significant contribution to small scale livelihood sector of every
households. Home vegetable garden needs only a small area of land with minimal capital outlay and can
provide food access to a valuable food under subsistence conditions but also has the potential condition
to provide an initial step towards partial income of the households.

Vegetable plays a major role in supplying the essential minerals, vitamins and fiber which are not present
in significant quantities in staple starchy foods. Vegetables are usually consumed as a side dish with
starchy staple foods to add flavor to a meal.

The objectives of vegetable garden in household compound is to produce vegetable to support daily
intake for the family members throughout the year. In regards to this point, home garden shall not aim
only at increasing the amount of vegetable for a single production, but also aim at constant and
sustainable production throughout the year. (JICA)

Nursery - A vegetable nursery is a place for raising young vegetable seedlings until they are ready for
transplanting.

Direct seedings are the most common methods of sowing vegetables especially for large size
seeds. However, some vegetables seeds can’t be grown very well with direct seedings and it performs
well if they are sown in containers or seedbeds initially and are later transplanted.

Materials required
1. Any container or basket or trays
2. Sand, soil and manure
3. Small seed (spinach), medium seeds (mustard, roselle), Large seeds (beans and pea)
4. Watering cam or sprayer

Seedlings preparation with containers

1. Select the suitable container — planting in seedbed is cheaper than using container but
container allows the gardeners to choose the right medium for growing the seedlings. Any
container with sufficient depth and width can be used as for seedlings preparation.

Clay seed-pans



Cleaning the container — container should be cleaned by rinsing with water and shown with
sunlight for one day to be free from fungus spores and insects pests.

Preparing soil medium — the medium should be free from soil born disease and weeds. It
should be sufficiently porous to allow the delicate rootlets to penetrate and admit air and
moisture. The mixture of medium should be 1:1:1 ratio of soil: Sand: manure. Then fill the
medium into the container and prepare well soaked by watering in advance before seeding.
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Filling flat or pan

Sowing Seeds — fine seeds should be broadcast into the container by mixing with sand to
uniform spread but for larger seeds should be sowed separately in the container with drill or
by poking. One important in seeds sowing is that the depth should not exceeded more than
three times of the seeds size. For example, if the seed size is 1 cm, the depth should not be
more than 3 cm, if not, it will take time to see the seedlings come out from the soil. After
seeds sowing, the soil surface should be covered with thin layer of mixture and water with
mist sprayer.

Fine seeds are usually broadcast
together with sand.

Large seeds can be poked In slightly

Medium-sized seeds are often sown in drills. with a finger.

Care and management — After emergence of the seedlings, thinning should be carried out if
there are too many plants in the line. These thinning plants can be sown in other containers.
Regular watering for the seedlings trays is very important to keep sufficient moisture and
shading if necessary. Watering of the seedbed should be done very carefully until the seedlings
have emerged especially when the seeds are small. Large water drops tend to erode the thin soil
covering of the small seeds. Using a fine sprinkler is recommended.



6. Mulching - of the seedbed immediately after sowing helps prevent erosion of the soil cover and
conserves moisture. The mulch (rice straw, coconut fronds, or even banana leaves) also keeps the
soil temperature favorable for germination. Seedlings must be protected from chicken and pigs
by fences and/or (fishing-) nets.
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7. Transplanting—When the seedlings age reach about 21-28 days or 3-4 weeks old which are ready
to transplant, the seedlings container should be hardened by gradually increasing exposure to sun
and air for one week before transplanting. Transplanting should be carried out usually at the
evening and watering immediately after transplanting.

Session procedure
Step 1 — Set up the place for learning session where any beneficiaries have easy access



Step 2 — Prepare all the required materials

Step 3 — Separate participants into two groups

Step 4 — Literature orientation on Seedlings preparation by container

Step 5 — Demonstration of seedlings preparation by container by facilitator

Step 6 — Exercise for participants of two more trays or container

Step 7 — Questions and answer from participants

Step 8 — Continue literature session for care and management, mulching and transplanting.
Step 9 — Question and Discussion sessions

Land preparation for raised bed garden

Properly prepared soil provides a healthy substrate for producing an abundant supply of nutritious
vegetables from the home garden. Well prepared soil can enhance following;

e Improved seed germination

e Increased aeration and drainage

e Improved soil texture and structure
e Higher biological activity

e Improved fertility

There are many types of land preparation for vegetables cultivation, but in this session, the raised-bed
garden practice will be demonstrated.

Materials required

Hoe, Shovel and farming tools

Plastic string

Animal manure or compost or dry leaves
Plastic or nylon strings

[—- 15- 20 feet = *L-
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procedure of bed preparation

Procedure of Raised bed preparation
1. Measure about 3 feet width and length can be altered depending on the availability of land.
2. Before digging the soil, cover the bed area with compost and manure about 1-2 inches thickness.



3. First dig the soil in 1 feet depth and heap the soil in outside of the plot as shown in figure. Then
dig another portion of the bed and this soil will take place in the blank of first digging portion. The
process is repeated until it reaches another end of the bed. Fill the open trench at the other side
of the bed with the soil previously dug out from the first trench.

4. Then place the compost and manure in the bed and mix well with the soil and level it. It is then
ready to plant.

5. For flooding area, the plot should be built as raised bed by using permanent bricks, or banana
trunks or wood planks. Then fill the bed with soil, compost and manure to the raised bed but
ensure to high enough to be free from flooding.

Flooding area and hard soil area

6. For very hard soil, initial digging about 6 inches can be made and then filled with soil from the side
to raise the bed.

For hardy soil

Step 1 — Set up the place for learning session where any beneficiaries have easy access
Step 2 — Prepare all the required materials

Step 3 — Separate participants into two groups

Step 4 — Literature orientation on plot preparation

Step 5 — Demonstration of seedlings preparation by container by facilitator

Step 6 — Practical works for two plots with two separate groups

Step 9 — Question and Discussion sessions



Spacing and transplanting of veggies

The spacing of fruit trees/crops varies with the kind of vegetables, variety, soil type, rainfall, etc.
The spacing should be such that it provides the optimum space for the fruit trees. Close spacing makes
trees grow tall and slender without a proper spread. Such trees are weak and liable to injury from strong
winds and the fruit borne by them are of low quality.

Proper spacing for vegetable plants are important because:

e plants need enough space to properly develop

e overcrowding can lead to stunted crops and lower quality crops

e sufficient space ensures that plants will get enough sunlight, water, and fertilizer

e optimal spacing can help prevent the spread of pests and diseases from one plant to another

\ Vegetable Plant spacing (Inches) Row spacing (Inches)
1. Roselle 4 -6 (inches) 8 —12 inches
2. Tomato 18 — 24 inches 18 — 24 inches
3. Morning glory 2 —4inches 6 —8 inches
4. Longbean 8 —12 inches 18 — 24 inches
5. Eggplant 18 — 24 inches 24 —30 inches
6. Okra 18 — 24 inches 18 — 24 inches
7. Spinach 6 — 8 inches 12 inches
8. Long bean (Bush) 12 inches 18 inches
9. Cabbage 12 inches 18 inches
10. Radish 4 -6 inches 8 —12 inches
11. Carrot 4 -6 inches 8 —12 inches
12. Cucumber 18 — 24 inches 18 — 24 inches
13. Corn 12 — 18 inches 12 — 18 inches
14. Chinese Kale 8 —12inches 8 — 12 inches
15. Lettuce 8 —12 inches 8 — 12 inches
16. Sweet Potato 12 — 18 inches 18 — 24 inches
17. Taro 12 — 18 inches 24 — 36 inches
18. Mustard 8 —12 inches 8 —12inches

Instruction for Transplanting
Transplanting

o  When the seedlings are about 2-3 weeks depending on types of vegetable, with 2-3 true leaves,
it is ready to transplant.

e The seedlings should be hardened by showing sunlight and limited watering one or two weeks in
advance before transplanting.

e The seedlings should be watered in nursery bed one hour earlier of uprooting seedlings. It leads
to less damage on roots of seedlings.

e Transplant the seedlings in the evening time, and field should be watered one day earlier to
transplant the seedlings if the soil is dry. And, it should also be watered to the plants after
transplantation.



e  While transplanting the seedlings, root should be covered by soil only up to those parts, which
part was covered by soil in nursery bed. While doing so, if there is condition of lodging seedlings,
it can be staked with small sticks.

e  Watering to the plants should be done immediately after transplanting and should be watered
regularly depends on the moisture content of the soil.

Mulching and management practices for vegetable cultivation

Mulching in general is beneficial Mractice for crop production. Mulch is simply a protective layer of a
materials that is spread on top of the soil. It enriches and protect soil and provides a better growing
environment. On the other hands, it acts as barriers to movement of moisture out of the soil. Mulch
support infiltration of runoff and irrigation water as the mulches protect the soil surface from the impacts
of raindrops preventing soil crusting.

Mulches are available in many forms but there are only two major types: organic and inorganic mulches.
Organic mulches — Decomposed in the soil at different rate depending on the materials, climate and soil
microorganisms present. Straw, saw dust, dry leaves, groundnut shell, rice husk, sesame stocks, pigeon
pea stocks

Inorganic mulches — don’t decompose and don’t need to replenish often and they don’t improve soil
structure and soil fertility. E.g. — polyethylene sheet

1. Protect soil erosion

Reduces compaction from the impact of heavy rain

Conserve moisture by reducing moisture loss through evaporation. It also reduces the frequent
watering.

Maintain a more even soil temperature

Prevent weed germination and growth

Keeps fruits and vegetables clean

Insulate soil, protecting roots from extreme summer and winter temperature

Can improve soil biology, aeration, structure (aggregation of soil particles) and drainage over time
Can improve soil fertility as certain mulches types decompose

10. Insects and pest reduction

11. Minimize the insect vector of viral disease

12. Minimize the other fungal and bacterial disease
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Training session procedure
Step 1 — Classroom training on importance of plants spacing.

Step 2 — classroom training on importance of mulching practice.

Step 3 — Classroom training on the instruction of transplanting

Step 4 - Set up the suitable site to demonstrate the mulching and transplanting practice.

Step 5 — Practical action demonstration on transplanting, directing seeding, spacing recognition and
mulching practices.

Step 6 — Practical exercise by participants for transplanting, direct seeding, mulching practices.
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