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The Farmers' Handbook -
this Volume's Introduction

This is the third volume of a five volume production of
the Farmers' Handbook. In all there are forty four techniques
and approaches shown, of which thirteen are in this third
volume. In this volume we introduce you to some more of the
methods used near the house (part two). The titles of these are
given on the previous contents page.

This Farmers' Handbook has been prepared to provide
information about sustainable farming methods as well as
being a resource to run literacy programmes. Information
about such programmes and how the Handbook can be used
is provided in the fifth volume. As well as technical
information, a glossary of new or difficult words is also
provided in the fifth volume.
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Alms

The main aim of this handbook is to help farmers make
their own farms more successful. This is done by providing
information about using simple methods which strengthen,
rather than damage the environment, and help to create
sustainable livelihoods for future generations.

Background

The techniques described in the handbook are the results
of research made by the farmers of Surkhet and Jajarkot
districts of Mid-Western Nepal. We believe these methods will
also work well for farmers of other countries. However,
around the world there are diverse climates and soils, and so
we expect that small changes will need to be made in the
techniques according to this diversity. Similarly, it may be
necessary to change plant species according to climatic region,
but their function will remain the same. For example, the
chapter on the Living Fence describes the use of thorny plants
as a barrier. In the low altitude, hot Tarai of southern Nepal,
"Babool" (Acacia nilotica) is suitable for this. But this does
not grow in the higher elevations. Here, species such as wild
pear, wild blackberry and Sea Buckthorn make a good living
fence.

Evaluation & Feedback

Comments and/or questions about the techniques and
approaches described in this handbook will be most welcome.
Suggestions for improvement will be used for future editions
of this handbook and other similar publications.



Structure of the Handbook

Inside the handbook each method is descibed in a
separate chapter, or chapter. All methods are descibed in the
same way:-

e "What is?" - the method is defined and described. T e
e "Why?" - the benefits of using this method are then

described. TeChnlqueS
* The main part is then "How to?" make or do the method;

* Inthe "How To" section the centre pages show colour B " T L
pictures about the method. ]

* After describing how to create the method, how to
maintain, care for, manage and/or operate it is described.

* After this, there is an interview with an experienced
farmer who has built and used the method.

* Finally, information is given about other chapters in the
Handbook which are directly connected to this method.

There are minor changes to this structure as necessary.
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m What isa |

Kitchen Garden ?

Mulsamin
Jajarkot,
Nepal, display
vegetables
from their
kitchen
gardens
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A Kkitchen garden iswhere herbs and vegetables are
grown around the house for household use. Since early times
asmall plot near to the house has been used for growing a
variety of vegetables according to the season. Local varieties
such as radish, broad leaf mustard, chilli, beans, pumpkins
etc. are al grown in the kitchen garden.

In this chapter we provide information on how to estab-
lish and manage kitchen gardens with minimum input for
maximum output, and show how to produce varied and nutri-
tious crops of herbs and vegetables for use in the kitchen.




make a
WhY ien

en Garden ?

For people to stay healthy it's very important to have a
healthy diet. A healthy diet means a balanced mix of rice,
bread, pulses, vegetables, herbs, fruit etc. Vegetables are a
very important part of agood diet as they contain various
nutrients for many body functions. For growing, energy and
protection against disease, vegetables play an essential role.
Vegetables are especially important for the young, and for
pregnant and nursing women.

Benefits of the Kitchen Garden

* to grow healthy, fresh vegetables yourself;
* to save the cost of buying vegetables and herbs;

* waste resources such as sweepings, kitchen scraps and
dirty water can be recycled onto the garden;
» wasteland around the house can be made productive.

x\ .

This Boo
Chris Evans, advisor,
Himalayan Per maculture Group, Nepal

to makea
HON Kitchen Garden ?

Because there's often no tradition of kitchen gardens,
many people can't grow the vegetables they need for a good
diet. Or they spend lots of money on vegetables, or their
health suffers from lack of vegetables.

It may be that you haven't been able to make a kitchen
garden. There are several rea-
sonswhy it may be difficult to
make a kitchen garden, or if you
have made one, it is not success-
ful. For example:

* pests, diseases or livestock
have destroyed the crop;

* no good seed or seedlings;

* lack of space;

* lack of water;

* lack of fertility;

* no sparetime;

* lack of theright skills.

have wilted be- g
cause of lack of s

In this chapter easy meth-
ods are described to solve these sorts of problems, and so help
the family to be able to grow good produce from their kitchen
garden.

’ www.designedvisions.com
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[Beneficial Connectionsin the Kitchen Garden Working rela-
tionshipsin the |,

@ collecting waste water @ sweepings pit

@ home nursery (hot @ air nursery
bed, fruit nursery, etc.)
@ living fence @ fence (not living)
Q) vegetable beds (hy liquid manure
(i) livestock stall ~

How to makethework easier
in the Kitchen Garden

domestic waste water (2) ash, water, hair, etc.
collection composting re-
sourcesfrom the
seeds from the garden to
house to the land
house and from house to _
garden (4) sweepingsfrom the

house and courtyard

wastewater used for irriga- @ use of compost

tion in the kitchen garden
fodder from theland

(@) liquid manure also used to and live fence, and

control pestsand disease compost returned to
theland

mulch material from the vegetables etc. from

live fence and edges the kitchen garden b
tothehouse =—=> A g

5
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Thingsto pay attention to 2. Protection

To make and manage a kitchen garden easily, and to give * The kitchen garden area needs protec-
best production, the following things are important :- tion from the very start. It should not be
possible for livestock to enter the area. A
1. Siteselection 2. Protection ermanent fence should be made. Thorny
3. Water management 4. Fertility I‘ Iants can be cut and used to make a
5. Seed & seedlings 6. Design of the garden ence, but the best method isto plant a

living fence to protect the garden.

Good management of the garden needs knowledge of all
these. Then we can make our kitchen garden more successful.

1. Site salection

If you already have a kitchen garden you may not need
to choose anew site, it's enough to improve the old site. If
you are making a new garden, there are many factors to con-
sider. For example :-

* Then, the crops within the garden will also need protection
from damage by many types of pest and disease. There are
many ways to do this. Mixed cropping, rotations, liquid ma-

how to protect from livestock ? _
how can you bring water to the site and distribute 'l, Ve

it? | : , :
« how isthe soil ? How can the fertility needs be nure, etc. are all ways of protecting crops. There is more infor-
managed ? ' meation about crop protection in the chapter | ntegrated Pest

Management.

where is the sunlight coming from ?
how can the area be accessed easily from the house ?

When these issues are considered, the best site can be
chosen and the work of making the garden will be easier.

6 The Farmers Handbook, " Near The House - 2" Chapter 2 - Kitchen Garden 7‘




3. Water M angement

It is important to provide enough moisture for the
kitchen garden. There are many ways of conserving and in-
creasing the moisture available. For example :-

* Mulching : prevents the wind and sun drying the bare soil;

» Green Manures: also cover the soil, and so help in
conserving water;

» Windbreak : wind will dry
out the sail, so stopping the
wind helps to conserve soil
moisture;

» Provide shade: in the hot season trees can provide shade
to the kitchen garden. A few small trees, such as Lucaena,
mulberry, Moringa (drum- »
stick), Persian lilac, or even sunshine E
fruit trees in the fence or within SCNGS
the garden can be used for this.
Aswell as giving shade, these
trees can also provide other
benefits, such as firewood,
fodder or mulch material.

* Mist collection : mist collects on the
leaves of trees around and within the
kitchen garden, and drips onto the soil
to provide extra moisture.

* Irrigation : if thereisnoirrigation
for main food crops, itislikely
that there is also not enough water
to irrigate the kitchen garden. But
If the above methods are used,
then more water is conserved and
so lessis needed. Collecting and
using waste water from the kitchen
can be enough to water the garden. Also, direct water from
communal tapstands can be used on kitchen gardens.

Guidelinesfor Irrigation

By only putting alittle water over awide area, only the
surface will be kept moist. This can cause roots to stay near
the soil surface and in strong sun they can dry out very easily.
So it's much better to irrigate less area with more water, so the
moisture goes deeper in the soil. Then this areawill not need
watering again for along time. In the hot season, irrigate in
the evening or at night, and not in the daytime.

Deep watering
isbetter for
deep rooting,
andirrigation |
isneeded less
often.

\ I
Shallow watering means

roots stay at the surface n
and will soon dry out.

8 The Farmers' Handbook, " Near The House - 2"
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How to makea
Kitchen Garden

tected inside a woven

[ Kitchen garden pro-
L bamboo fence.

Even chickenscan't
get through this
fence made from

wor mwood stalks.; |

house many

types of food
/ plants can be
grown in the
- same place.

Planting
mixed vegeta-
bleshelpsto
protect them
from pestsand

Edge plants pro-
vide useful mulch
closeto the garden
bedswherethey
areneeded.

In mixed veg-
etable planting,
no spaceis ‘
wasted and the
soil isalways
covered.

The Farmers Handbook, " Near The House - 2"
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4. Fertility « Legumes - planting legumes such as
peas, beans, Sesbania, sun hemp, €tc.,
All farmers know that without fertility in the soil, crops provides extra nitrogen to the soil

won't grow. But fertility can be as limited as water. If there which is good for other crops

isn't enough compost for the field crops, it can't be taken and

used for the kitchen garden. So our kitchen garden needsto

be self reliant for fertility. Suggestions for sources of fertility * Other sources:- ash, oil seed cake,
are given below :- j hair etc. are all resources which can
be added to the soil to increase fertil-
ity, aswell as helping to prevent pests

and disease.
o

» Sweepings pit :- by collecting every- i
day sweepings from the house and yard Ji
in one place, you can make enough
compost for the kitchen garden.

e Liquid manure:- liquid manure
made in apit or adrum gives nutri-
ents to the plants as well as protect-

5. Seeds and Seedlings

ing them from pests and diseases. A kitchen garden can provide very good food from local,
traditional vegetables, and it'simportant not to lose these

|local varieties. However, sometimes farm-

* Mulching :- putting athick layer of ers are also interested to try new varie- o8 e,
biomass mixed with compost on the ies. Soitsvery important tosaveand %2 §7, 4t
soil helpsto increase fertility. protect any good seed - thisisthefarm- 2" o* * @

er'sresponsibility. Information about ’“i Pﬁ,‘ :l
seed saving isgivenin the Seed Saving ~ #& M o
chapter. From good seed, it isimportant 20
to be able to raise good, healthy seed-

lings for transplanting into the kitchen garden.
Nursery techniques are described in the Home Nursery, Air
nursery, Hot bed and Leaf Pots chapters.

i
12 The Farmers Handbook, " Near/The House - 2" Chapter 2 - Kitchen Garden

e Green manures:- sowing seeds of
green manure helps to protect the soil
and gives extrafertility for more produc-
tion

£




6. Garden Design

* Moreproduction in asmall place

Ve

Planting lots of varieties
can give good production
inasmall area

iy s, -

! AR

: S ArE
i i

@ broad bean @ tomato ® onion

@ peas ® Swisschard ® coriander
@ cauliflower garlic (@ beetroot
carrot @ marigold @ comfrey

@ new seedlings - see " succession” on the next page

Species not shown, but also possibleto plant
Vegetables :- cabbage, kale, radish, turnip, kohl rabi, chilli,
broad leaf mustard, spinach, |ettuce, aubergine, beans, etc.
Vegetable or herb companion plants:- fennd, dill, basil, tansy, etc.

If seeds and seedlings are planted too wide apart, much
of the space in between goes to waste, where weeds will
grow. Weeds use precious water and compost, and cause extra
work to keep clear. You also have to work harder to replace
the water and compost which are lost to the weeds. Thisis
why it's best to plant vegetables densely. But if only one type
of vegetable is planted densaly, it will compete with itself for
space above and below ground, and so not be a good crop. So
it's better to plant amix of small and large types, to make
different layers of crops on the same bed. These will also
have different layers of rootsin the soil.

This means many plants can be grown in asmall space,
but there is no competition between crops for space, water
and nutrients.

* Succession

As smaller vegetables are harvested for food, this
makes space for the longer lasting vegetables, whilein
between new seedlings can be planted.

Newly planted
cauliflower

broad |eaf

&1l mustard seedling

14 The Farmers Handbook, " Near The House - 2"




Edge Planting

It's not only the making of the kitchen garden, we must also
be able to maintain it easily. It can be fun to create and plant a
garden, but having to work every day to maintain it may soon
become difficult, and so the garden gets neglected. Edge plant-
Ing helps to make maintenance work easy in the kitchen garden.

"Edge planting" means the growing of support crops, or
companion plants, in the edges around the garden and its
beds. These plants help support the garden by providing
mulch, protection from weeds, windbreaks, repelling pests,
and producing other useful resources. Plants such as worm-
wood, Adhatoda vasica, marigold, comfrey, lemon grass,
nettles, Lucaena, mulberry, basil, tansy, and many others are
good for edge planting.

Benefits of Edge Planting
Edge planting hel ps with protecting the garden and also
producing fodder, fuel, nectar for bees, herbs for medicines, soil

Beneficial
predator insects
take nectar from
the flowers.

. Thenthey
attack pest

insects.

The smell of marigold
flowers and leaves help
to repel many types of
pest insect. They also

conservation (terrace stabilisation), habitat for pest predators, etc. produce a substance
N\ from their roots which
\ — repels damaging soil
Edge plants nematodes.
take nutrients \
fromdeepin
the soil and
Cz](iztj?fggo W_here toplant ? _
’ * infences * in agro-forestry
Wherget(?ey » onterraceedges e« onthe edges of vegetable beds
?nrﬁlléh anag  on path edges « around the edge of the courtyard
then r et’urn od * on the edge of the _ . .
to the soil. compost heap, waste water pit, sweepings pit, path, etc.
16 The Farmers Handbook, " Near The House - 2" Chapter 2 - Kitchen Garden
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Farmers
Experience

[ Mr Shyam Shrestha J

Mr Shyam Shrestha owns
Sunrise Farm in Sita Paila-
4, Kathmandu, Nepal. He
has experience making
kitchen gardens, so let's
hear hisstory.

€6 Atfirst | used to farm the
traditional way but doing this,
one type of vegetable was
grown all together so there
were more pest problems, and
more mai ntenance was needed
aswell. I've been collecting waste water from the kitchen for
irrigation. For compost, | collect the rubbish around the house
and cow shed into a sweepings pit. When | plant various
types of vegetables mixed together, there are less pest prob-
lems. There's less weeding too, because they're planted so
closely, and | mulch where |l can. When | harvest, | clear
whatever weeds there are and mulch them back on the beds -
that's more compost. | collect seed from the best plants of
everything. With this method, | plant once and then need very
little work or maintenance - just harvesting, and eating.
Nowadays, others are starting to learn these meth- :
ods here for vegetable gardening themselves. 19

Shyam Shrestha

< ReadOn! o

Subjects Related to Kitchen Garden

This book provides enough information to be able to
make and manage your own kitchen garden. However, this
information is also linked to other methods. For extra benefits
let's read, learn and practice from these related chapters.

. Mulching
Mixed Vegetable chapter Home Nursery

Gardening chapter chapter
Liquid
‘ ‘ Manure
Living \K chapter
Fenc itchen Garden
chapter ‘ N chater/ Savmg
. chapter

S\Neeplngs / - \ Nutrition
BN ; ‘l Waste
Integrated Pest Water chapter

Management Compost Green Manures
chapter chapter chapter

18 The Farmers Handbook, " Near TheHou— "
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&5, Mixed Vegetable Gardening :- how to grow lots of
vegetables easily by planting many varieties at one time

“;%_ Mulching chapter :- how to grow more crops with less
work while keeping the soil covered

=

2. Integrated Pest Management chapter :- how to use
local resources and knowledge in many different methods of
controlling pests and diseases

E# Seed Saving chapter :- information on methods
to produce and store various quality seeds at home.

%% Sweepings chapter :- how to make good compost
from sweeping the house and yard.

—

- Waste Water chapter :- how to get irrigation for the

fb add fertility to the soil and produce more crops

i

=, SR

Compost chapter :- information on how to make good
compost quickly is given in this chapter

P

“#, Liquid Manure chapter :- how to uselocal plantsto
make aliquid for fertilizer and pest control

Gf Nutrition chapter :- information about needs and
sources of a healthy diet for all the family.

L%

sz Living Fence chapter :- how to plant not just afence but
also produce fodder, fuelwood, mulch and other benefits

-~z Home Nursery chapter :- make nurseries from local
resources to grow many types of plants at home
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The Farmers Handbook

What is
Mixed VVegetable
Gardening ?

Mixed
vegetable
gardening
means
planting lots
of different
types of
plants to-
gether. In
conventional A mixed vegetable garden, Begnas, Nepal
gardening,
different varieties of vegetable are usually planted in different
areas of the garden. So cabbage, onion, lettuce, radish, pea,
etc. are all in their separate places. However, there are benefi-
cia relationships between many types of vegetable and herb
plants, which help them to grow. When plants grow sepa-
rately, these benefits are lost to the system. Thisis one reason
why various problems can start to affect the vegetables. To
solve these problems farmers must then work harder at weed-
ing, pest control, irrigation, etc. Without this extra work,
production can be lost.

Mixing different species together helps the different
crops. So in this chapter information is provided on how to
plant and maintain a mixed vegetable garden.




plant a Mixed
W hy Vegetable Garden ?

Many problems can affect the success of vegetable
gardening. For example:-

* lack of seed & seedlings < lack of water < lack of time
* lack of knowledge * lack of fertility < lack of space
* pests & disease or being eaten by livestock

These problems can make vegetable production seem

very difficult. They can cause the garden to fail, or productiv-
ity to be less, even with high inputs.

Benefits of Mixed Vegetable Gardening

less pest and disease
less weeding

less need to irrigate .
many types of vegetable in the same place
no space is wasted

vegetables can be harvested over alonger time
high production in asmall area

s,

This Booklet'sAuthor :
Chris Evans, advisor,
Himalayan Per maculture Group, Nepal
www.designedvisions.com
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to plant a Mixed
HQN Vegetable Garden ?

If you have your own good method of growing vegeta-
bles, don't stop all at once to try mixed vegetable gardening.
Try it out on asmall area of your vegetable garden and see. If
it works well, you can increase it next year.

M aterials needed Ve, (P

» seed ;- mustard, buckwheat, fenugreek, broad leaf mustard,
lettuce, chard, beetroot, coriander, fennel, radish, turnip,
kohl rabi, spinach, pea, broad bean, carrot, kale, chinese
cabbage, pak choy, basil, garlic, parsnip, onion (seedlings or

starts), etc.

» seedlings:- cauliflower, cabbage, brocalli, onigp, leek,
marigold, etc. j

e compost * fertile soil

* light (fine) mulch
* ash, oil seed cake

Timeto plant : \'

* low-lying tropical or sub tropical - after the mohsoon
tumn)

* high atitude or temperate areas - in the early spring

K) @t =@y

beet

Chapter 3 - Mixed Vegetable Gardening 3




Preparing the garden

The more fertile the soil is, the less preparation is
needed. Dig the area, mix in compost and make the soil fine.
Make garden beds according to your needs and the shape and
slope of the land. If the width of the beds is 4 feet then the
centre of the bed can be reached without treading on the soil.

Materials Needed to plant a
Mixed Vegetable Garden
varioustyp 2
of seedling )
8

mulch
material varioustypes
L W -4 < of seed
857
.'{'n"d:\[;q

digging
tools

4 The Farmers Handbook, " Near The House - 2"

Planting Seedlings
The soil should be fertile and fine to plant seedlings.

Plant cabbages, cauliflower, etc. at their normal dis-

tance of 12-18 inches. In between and on the

edges of the beds plant onion seedlings

or starts, and garlic bulbs at 4 - 6

inch intervals.

Sowing Seeds
First sow the large seeds :- pea, radish, broad (fava)
bean, climbing or dwarf beans, etc. are planted at intervals of
6 inches. Make a smale hole with your finger, plant the seed,
and cover. Then, thinly sow all other vegetable or herb seed
except the mustard, buckwheat or fenugreek. Lastly, after
planting the seedlings and sowing the seed, thickly sow the
mustard, buckwheat and/or fenugreek. If you don't have all of
these 3, any one or two of them will do. On the edge of the
beds it's good to plant or sow companion plants, such as
lemon .
grass,
marigold,
basil,
worm-
wood,
comfrey,
etc

of vegetables
are good for
our health




Covering the soil

After planting everything, sprinkle
ash on top. Then cover with fine, fertile
soil - enough to cover al the seed and
ash. Finally, taking care not to cover the
seedlings, add athin mulch to cover al the
soil, and water well. Now your mixed
vegetable bed is complete, and all you have
todoisharvest !

egetable

garden looks
good, but all the
Species are sepa-
rate, soit takes |«

=  vegetable garden
morework. TN N < g

Now lets see how
much work it takes to
look after a mixed

6 The Farmers Handbook, " Near The House - 2"

How to makea Mixed
Vegetable Garden

AR Y
WS One week after
sowing, mus-
tard, fenu-
greek, radish
and onion
bulbs have
started to ger-
minate. Cauli-
. flower seed-
lings have also
been planted )

After 3weeksall \
types have ger mi- (
nated. Broad bean, -
buckwheat, Swiss

chard and kohl rabi

can also be seen.

Chapter 3 - Mixed Vegetable Gardening
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M sowing, pro-
| ductionis
good and
bare soil

can't be seen

Because of dif-
ferent types of
|leaf shape, |eaf
texture and
colour, thereare
less pest prob-




After eating from the § h
garden for 4 months
thereare still lots of

vegetables, and still no Thisfarmer has
bare soil. sown 9 types of veg-

< etabletogether on
R LRR G hislargefield.

How to

M alntenance maintain aMixed
Vegetable Garden

10 The Farmers Handbook, " Near The House - 2"

By making the bed in this way, less maintenance is
needed later on. Weeding and watering may still be needed
according to site, but the mulch, and the density of plants help
to conserve moisture and keep weeds down.

In abed planted like this, first the mustard will germi-
nate. It will be followed by broad leaf mustard, radish, fenu-
greek, buckwheat, and so on. The mustard, fenugreek and
buckwheat will grow very densely, and help prevent weeds
from growing to leave minimum weeding. From 2-3
weeks, production starts with mustard leaves
being picked as a greenleaf vegetable.
Shortly after, buckwheat and fenugreek
can be picked for the same use. Picking
of these can continue over the next 2-3
weeks, until they are all gone (except for
seed plants).

By thistime, other vegeables will
start to be ready. Broadleaf mustard, radish leaves, small
radishes, lettuce, etc. can be harvested from 1 month after
sowing. Fast growing leaf vegetables are picked to make
space for slower, longer living species.

So maintenance of the mixed vegetable bed isreally just
harvesting. If this doesn't happen, the vegetables will grow
too thick and the system will lose productivity. The space | eft
by a harvested plant is quickly taken up by another. In this
way, the bed never has any empty spaces or bare soil.

Chapter 3 - Mixed Vegetable Gardening 11




When can you harvest the
fruits of your labour ?

Before3 weeks mustard greens

1 month mustard greens (continued); fenugreek,
buckwheat greens; radish greens.

2 months radish, broadleaf mustard, lettuce, Chinese
mustard.

3 months radish, broadleaf mustard, lettuce, chard,
coriander leaves, kohl rabi, turnip, beet-
root, etc.

4 months broadleaf mustard, chard, turnip, radish,

carrot, coriander, peas, chinese cabbage,
kohl rabi, beetroot, kale, etc.

5 months chard, carrot, peas, broad bean, kale, cab-
bage, etc.
6 months chard, cauliflower, carrot, peas, broad

beans, cabbage, onions, garlic, etc.

7 months cabbage, sprout, onion, garlic, coriander
seed, fennel seed, leek, brocalli, etc.

The Farmers Handbook, " Near The House - 2"

After all plantsare harvested

Using this method, vegetables can be easily har-
vested and eaten for up to 7 months. Finally, after every-
thing has been eaten, add compost and dig the bed ready
for the next season. If the monsoon or summer is next,
mai ze, beans, squash, chillies, etc. can be sown. Or a
crop of green manures can be grown, or the garden
mulched thickly and left fallow. It's up to you, your sea-
sons, your crops and your needs. When the right season
starts again, the cycle is complete and the process of
mixed vegetable growing can be repeated.

% 5 monthsafter sowing, [==2¢ .
radish, broad bean, cori- | 5% <
s <@
ander, etc. produceseed. | (&. 09 @
Thesoil isstill com- | =& 2% <
pletely covered. 659@ )-4
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Farmers

Exper e { Mrs Ekmaya Shris}

From Nepal, Surkhet district,
Gumi - 5, Ratadada village,
and a member of "Haryali"
women's group, Mrs Ekmaya
Shrishasplanted her own
mixed vegetable garden. Now
let'shear about her experience.

“ | learnt about mixed vegeta-

ble gardening from the homestead
programme (JPP) so | could grow
vegetables better. | planted greens,
radish, garlic, broad beans, cabbage, coriander and others all
at the same time. The beans were good young, and used for
lentils when they were older. It's a good method to protect
against pests aswell, and by planting lots of types, if one
doesn't do well the others will still produce food. After plant-
Ing, there was always food to harvest, but no work for a
whole 5 months. We start in September after the monsoon,
and there's enough to eat continuously until April. Weeding
isn't needed either even though we only put alight mulch
around the plants. Thisis agreat method. Now | can teach
what |'ve learned to others, and I'm still learning more about
what | don't know. 99 R

Mrs Ekmaya Shris

¢ ReadOn!l .

Subjects Related to
Mixed Vegetable Gardening

: Liquid
Kitchen Garden  Mulching chapter Maci\ure

capt ‘ chapter

k/lixed Vegetable  Seed

Living Fence~_ Gar denlng chapter =aulig
chapter [y / chapter
B
S\Neeplngs / \ Nutrition
Chapter / \ ‘. chapter
S o o S
Integrated Pest ‘ ‘ Water chapter

Compost Green

14 The Farmers' Handbook, " Near The House - 2"

M anagement
chapter chapter Manures chapter
@R Integrated Pest Management chapter == =( %
how to uselocal resources and knowledge in many - \% i
different methods of controlling pests and diseases =™
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Kitchen Garden chapter :- design your
garden to produce healthy vegetables at low cost

Mulching chapter :- how to grow more crops
with less work while keeping the soil covered

Seed Saving chapter :- information on methods
to produce and store various quality seeds at home

Sweepings chapter :- how to make good
compost from sweeping the house and yard

Waste Water chapter :- how to get irriga-
tion for the garden from domestic waste water

Green Manureschapter :- use green manures
to add fertility to the soil and produce more crops

Compost chapter :- information on how to
make good compost quickly is given in this chapter

Liquid Manure chapter :- uselocal plants
to make aliquid for fertilizer and pest control

Nutrition chapter :- information about needs i

and sources of a healthy diet for al the family

@{® Living Fence chapter :- how to plant not
Just afence but also produce fodder, fuelwood,
mulch and other benefits

H %zz:
n___/
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What are
Off-Season

Onions ?

o7 Wl

.i..*"-’ P R i

/’f | Onion seedlings ready
3 for off-season planting

ouse 2", Booklet 4 - Growing Off-Season Onions

In Nepal, farmers usually start planting onions from seed
T in October, and transplant in November. This means that
% when April comesthe crop is ready, and for a short period the
= bazaar is full of onions. And that means at this time, the price
~ of onionsislow. Asaresult, it's more difficult for farmersto
x gain agood income from selling onions. However, before and
9 after thistime, the price of onionsis 2 or 3 times higher.
§ Then, onions need to be imported from outside the country.
£ How fine it would be for farmersto get such good prices for
v their crops. One way of making more from onion growing is
E by off-season onion production.
8 This booklet gives information on how to grow onions to
2 sell over an extended period. Note that months are described
"~ for the northern hemisphere, and need to be adapted for the
southern hemisphere.




grow off-
season Onions ?

Why

Benefits of growing off-season onions

» when onions are less available, they can be sold at higher
prices;

* by growing onions out of season, you save having to buy
them at higher prices;

* Onions are a nutritious vegetable, and it's good to eat them
from time to time. By growing them out of season, you can
eat onions more regularly;

* in the off-season method, onion bulbs are planted at the end
of the monsoon when thereis still moisture in the soil. This
means that poorer farmers without irrigation can benefit
more from producing off-season onions,

ThisBooklet's

Chris Evans, advisor,

Himalayan Per maculture Group, Nepal
www.designedvisions.com

The Farmers Handbook, " Near The House - 2"

to grow off-
season Onions ?

How

New types of seed aren't needed to grow off-season
onions. You can use whatever types you are used to planting,
or arelocally available.

1. When ?

Onion seed is planted between October and December.
Use the same method to plant seed asin normal onion grow-
ing. You can also start alittle earlier, in September.

2. Where?

Firstly you need a nursery to sow the onion seed in.
Choose a place where the seedlings can be protected and
cared for easily. The onion seedlings can be transplanted into
the kitchen garden. If grown on alarge scale, atransplant bed
Is also needed, according to the needs of the farmer.

_[ Materials Needed to grow off-season onions ]_

Booklet 4 - Growing Off-Season Onions 3




3. Sowing the seed

Before sowing onion seed, ®
soaking it in water helps to speed up ‘0 o]
germination. Change the water twice ‘. “‘ Q
daily and after 2-3 days atiny white ® 7y e
root will appear. As soon as this
happens, sow the seed in the nusery.
After sowing, cover the seed with fine, fertile soil. Mixing
ash and ground oil seed cake with the soil provides fertility,
and also helps to protect against pests in the soil. Then, cover
the soil with afine mulch. As the onion seedlings grow,
irrigate and weed as needed.

4. Transplanting the seedlings

After about a month in the nursery, the seedlings are
transplanted so they are a distance of about 2 inches apart.
The seedlings will be about 3-6 inchestall. The nursery bed
can also be used by leaving seedlings at the required distance
after transplanting the others.

These seedlings will grow in the transplant nursery for afur-
ther 2 months, and need to be weeded and watered as required.

4 The Farmers Handbook, " Near The House - 2"

How to grow off-
S2a90N ONioNs

Let's See

Shown hereisth
onion seed germi-
nating. In the !
lower photo the
seedlingsare
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6

/ After transplant
ing, the onions
D grow until the
%bulbsarethesize
of a thumbnail.

Then the bulbs |
arelifted and

The plaited
strings of onions
arehungupina

dry, airy and
shaded place

left like thisfor
4-5 months

The Farmers Handbook, " Near The House - 2"
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e At theend of the
& Mmonsoon the bulbs
| areplanted again.
A shoot quickly
ﬁ grows and looks
“g likethisafter a

_']I . Ty
-
1]
X

-

Asin normal onion
growing, bending
over theleaves helps
to produce bigger
onions bulbs.

The Farmers Handbook, " Near The House - 2"

5. When the onion bulbs are the size of a
thumbnail, they are ready to lift (uproot). The
bulb should be firm. After lifting, plait the
leaves together to make along string of
bulbs 18-24 inches long. There may be 50-
60 bulbsin astring.

The string is hung in a shaded, dry and
well-aired place.

6. The string can be left hanging for the
whole of the monsoon. At the end of the
monsoon unplait the string and plant the
bulbs separately in the vegetable garden.

The off-season onions can be mixed with
other vegetable varieties in the garden. More information
about thisis given in the booklets Mixed Vegetable Garden-
ing and Kitchen Garden. Planting the bulbs in September
means the onions will be fully grown in November. Thisis
the time when onions are not easily available so the market
priceis higher

Booklet 4 - Growing Off-Season Onions 9




Occasional irrigation is needed to grow onion seedlings.
But by planting at the end of the monsoon thereis still plenty
of moisture left in the sail. If thereisalack of irrigation,
groups of farmers can get together to grow seedlingsin one
place where water is available, such as below a community
tap stand. Then, the bulbs are distributed among the farmers
for storage individually. After the monsoon, everyone can
then plant onion bulbs and produce a good crop without the
need for irrigation.

It's also easy to produce seed from onions grown in this
way. Simply select the best plants, and let them grow to seed.

There'smore

benefitsfor ; .
farmers by sell- T A
ing onions on T "
the bazaar out B

of season
L

Farmers
Experience

Mr Bal Bahadur

From Nepal, Surkhet district,
Gumi - 2, Sheravillage, Mr
Bal Bahadur Regmi has
produced his own off-season
onions. Now let's hear about
his experience.

€ ve grown off-season
onions since 1997 and | like the
method very much. After sow-
ing the seed in December, |
|leave the seedlings to grow into
firm bulbs the size of my
thumbnail, then lift them and
hang them plaited together in a shaded and airy place. Thenin
September | make beds and plant the bulbs again. At that
time, the soil is moist from the monsoon, so | don't need to
irrigate. The onions are then ready to eat and sell in Novem-
ber. This method isreally easy and | can eat onions when
there's normally none available. And because there are
no other onions available, they're more expensive.
You can also save seed using this method. Nowa-
days othersin the village have started to use this
method. We produce seedlings on our farm, and dis-
tribute the bulbs to other farmers to continue the method of
planting the bulbs on their own land. 17

Bal Bahadur Regmi

10 The Farmers Handbook, " Near The House - 2"
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Read On!! ¢

U

Subjects Related to
Growing Off-Season Onions

Good benefits can be had from the information in this
book about growing off-season onions. However, thisinfor-
mation is also linked to other methods. For extra benefits let's
read, learn and practice from other related booklets.

<5y Kitchen Garden and

" Mixed Vegetable Growing book|ets
How to make and manage a home vegetable
garden for permanence, ease and simplicity ?
These booklets give information on how to do
less work for more production, while also being
able to produce awide range of fresh vegetables.

&7 .2 Grihasthi Communications

©S%Home Nursery booklet

Different plant species have different ways of -
propagation. This booklet tells how to easily grow =,
many types of plant for home use.

©$®5eed Saving booklet
This booklet gives information on methods to
produce and store various quality seeds at home.
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Information About
Growing Herbs

In our diets, we eat not only grains, bread, vegetables
and pulses but also different types of herbs. Herbs make food
more tasty and can also help digestion, and act as medicines.
So it's a good idea to learn how to grow appropriate new
types of herb. In this booklet we learn about some new types
of herb, and how to grow and use them for more benefits in

our diet and garden.

How to read the information on new herb varieties ?

1. The herb's name

seed or seedling

2. Its drawing .
N | Comtrey
Tewming of £ el
ther Flami ;“;'.- i ! i ‘-r : -
L Vg - a |4 .ll o g
6. Its functions 3. Its height
and benefits =
g e Troomi poik
— A _"... arad 4 r.--:-::nhh"ﬂ G o
Plantiog L L - .
Wil b 4. Its age e
"":;'"H e ) i ::-:’:::
smp— 7 | b Tosel | mersciars » indp il
Famtesi + g e e .
r:l’." ;L"" el _:':l:':d
5. How to plant its




Information About Growing Herbs

Species Balm Basil Lavender
Drawing of
the Plant
Height 1 metre 50 cm 50 cm 50 cm 50 cm
Age perennial annual annual perennial perennial
Planting sow direct, or sow direct, or sow direct, or sow direct, or raise in a nursery
Method raise in a nursery | raise in a nursery raise in a nursery | raise in a nursery and transplant
ctho and transplant and transplant and transplant and transplant
 medicine  mix with vegetables  mix with vegetables| ¢ medicine  medicine
 companion planting [ « medicine  medicine * companion planting | ¢ companion planting
P f * bee food (nectar) | ¢ companion planting « companion planting | « bee food (nectar) |< bee food (nectar)
unction

* edge plant
e mulch material

e bee food (nectar)
* edge plant
e liquid manure

* bee food (nectar)
* edge plant

e liquid manure

» mulch material

* edge plant
» mulch material

* edge plant

The Farmers' Handbook, '"Near The House - 2"
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Information About Growing Herbs

Species

Marjoram

Rosemary

Drawing of
the Plant
Height 50 cm up to 1 metre 1 metre 50 cm
Age annual perennial perennial annual perennial
Planti sow seed or plant sow seed or plant sow seed or plant | sow seed or plant sow seed or plant
anting cutting in a nurs- cutting in a nurs- cutting in a nurs- | cutting in a nurs- cutting in a nurs-
Method ery, and transplant | ery, and transplant ery, and transplant | ery, and transplant | ery, and transplant
y p y p y p y p y p
» mix with vegetables | » mix with vegetables » medicine » medicine » mix with vegetables
» medicine » medicine  companion planting |+ companion planting | * medicine
Function e companion planting | « companion planting * bee food (nectar) |« bee food (nectar) | ¢ companion planting

e bee food (nectar)
* edge plant

e bee food (nectar)
* edge plant

* edge plant
e liquid manure

* edge plant
e liquid manure
» mulch material

e bee food (nectar)
* edge plant

The Farmers' Handbook, '"Near The House - 2"
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Information About Growing Herbs

Species

Oregano

Nasturtium

Lemon
Bergamot

Drawing of -

the Plant
Height up to 1 metre 1 metre 25 cm 50 cm
Age perennial perennial perennial perennial perennial
Planti sow seed or plant | sow direct or raise sow seed in a sow direct, or from root
anting cutting in a nurs- | cuttings in a nurs- nursery and raise in a nursery cuttings
Method ery, and transplant | ery, and transplant transplant and transplant
* mix with vegetables [ mix with vegetables * tea » mix with vegetables | « mix with vegetables
» medicine » medicine » medicine » medicine » medicine
. * companion planting [ companion plantin  companion planting | » edge plant  companion plantin
Function p p g p p g p p g gep p p g

e bee food (nectar)
* edge plant

 bee food (nectar)
* edge plant

* bee food (nectar)
* edge plant
e liquid manure

* bee food (nectar)
* edge plant

* liquid manure

» mulch material

The Farmers' Handbook, '"Near The House - 2"
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, What is a
ijﬁ Home Nursery ?

A Home Nursery
1s a nursery made in
your own garden to
grow plants that you
need yourself. There is
no single way to make
a Home Nursery, nor is
it made for just one
type of plant. Vegeta-
ble, fodder, fruit, me-
dicinal herbs, and other
types of seedling can
all be grown in the
home nursery. Then,
you can plant these
seedlings on your own
land, or distribute to
your friends, or even
sell them. For different
species of seedling,

>, Al Ve
& "\-

b2 £

Belmaya Rana and her Home
Nursery, Surkhet, Nepal

there are different types of home nursery.
In this chapter simple methods are described for grow-
ing different types of plants for home use.




make a
Why Home Nursery ?

* to obtain suitable seedlings when needed;

* to produce seedlings close to where they are needed;

* so seedlings can be cared for and protected at home;

* to grow the right species which are right for the local climate;

* to make use of domestic waste resources for water and
compost;

* to improve productivity on your own
land using trees and shrubs;

* seedlings can be exchanged or
sold;

* by producing seedlings
yourself you don't need to
import them; .

* you increase your skills A

It may be that you don't have the resources in your vil-
lage to build and manage a large nursery. In a big nursery
more water, compost, and more maintenance would be
needed. This means there is less time to spend working at
home, and an extra person would need to be employed. In
many villages it's difficult to make such arrangements. So,
you can use local waste resources and simple methods to
successfully raise seedlings, even if only a few, at home.

2 The Farmers' Handbook, '"Near The House - 2"

H to make a
OW ' Home Nursery ?

There are many methods of growing plants, and many
different types of nursery to do this. The fruit nursery, leaf pot
nursery, hot bed, air nursery, etc. all have their own methods.
They are described in more detail in other chapters.

In this chapter, at first information is given about things
concerned with any type of nursery. After that, we give some
examples of useful types of nursery.

_[Materials Needed to make a Home Nursery L

small sticks
(for marking)

fertile soil

Chapter 6 - Home Nursery 3 ’




1. Things to consider when building (b) Protection

a Home Nursery To make a successful home nursery it's essential to have
a protected area. If your home nursery isn't protected, chick-
ens, goats, etc. will damage it and eat the plants there, and all
your work will go to waste. Also, seedlings won't be available
when needed.

(a) Site Selection

It's important to choose the right place for a nursery. A
site 1s needed where watering, checking, protecting, mulch-

ing, composting and such daily maintenance becomes easier. What to protect against ?
Once the right site is chosen, we can start to build the nursery.
You can put different types of nursery in different places Danger | Management | Resources needed
around the farm. But wherever they are, you need protection, : =
i Livestock fence, live fence, | wormwood, thorny plants,
compost, water and good seed or seedlings. 1vestoc _ ,
M watcher, commu- | Crotalaria, Sesbania,
[ ) a | nity agreement citrus, bamboo, etc
Dangers to the Home Nursery | i A
In any place where these dangers thatch shades, straw, mulch, shade
aren't protected against water trees, green manures, etc.
9
the nursery will fail |

integrated pest healthy soil & plants, lig-
disgases management uid manure, mixed crops,

pests and \ ﬁ 4
=

disease

methods rotations, companion plant-
ing, ash, oil seed cake,
cow's urine, neem oil, etc.

Wind mulch, thatch straw, mulch, trees (agro-
shades, wind- forestry), green manures,
% | break etc.
Hail | thatch shades, straw, mulch, agro-forestry,
livestock | | tree cover green manures, etc.

4 The Farmers' Handbook, '"Near The House - 2" Chapter 6 - Home Nursery 5




(c) Soil and Fertility

Management

To raise healthy seedlings
in the shortest possible time,
fertile soil is essential. If the
forest is near, you can bring in
good, fertile soil for making
beds and filling pots. Other-
wise, livestock manure is used
for making compost to mix with
the local soil. It is important that
compost is well rotted, and raw or
even half decomposed compost
shouldn't be used in the top soil of the
nursery. Compost produced from the
sweepings pit is good to use. Information about this is
given in the Sweepings chapter.

If the soil is clay type, mix one part sand with 2 parts
soil and one part compost.

Soil from the Mother Tree

For many species of tree, if soil is taken from around the
roots of the same species in the forest and mixed in beds or
pots, growth in the nursery can be greatly improved. This is
because the soil under the "Mother Tree" contains essential
micro-organisms which help the young plants to grow, just
like mother's milk helps a baby.

(d) Water Management
By using waste water from the household, enough water
to irrigate the home nursery can be provided. So morning and
evening, washing hands and face, or washing pots and
6 The Farmers' Handbook, '"Near The House - 2"

pans, get into the habit of saving the
waste water for the nursery.
More information about how
to do this is given in the
Waste Water Pit chapter.
In the hot season, water
the nursery in the eve-
nings or at night, not
during the day. By
mulching the beds, or
making a thatch shade,
the water used to irrigate
will last longer.

(e) Seed

Talk with other farmers to decide which species are
wanted to be grown, and where the seed can be obtained.
Many types of seed can be collected from the nearby forest or
farmland. This seed should be collected at the right time, and
stored well until ready for sowing. More
information about this is given in the Seed
Saving chapter.

Timely Seed Sowing

Most seeds can be sown in the nursery in the Spring. In
lower, hotter climates this can start in the winter. At higher
elevations it may be some months later. Here, using a hot bed
can mean starting in the winter even at high elevations. Infor-
mation about this is given in the Hot Bed chapter. Seedlings
must always be big enough (at least 8-12 inches) to plant out
in the planting season, whenever that is.

Chapter 6 - Home Nursery 7




Species Selection
The method used in the nursery will depend on which
plants you want to grow.

Type of Species grown
nursery
Seed sown | Vegetables :- cauliflower, cabbage, to-
direct into mato, aubergine, chard, brocolli, etc.
nursery ! Trees :- Persian lilac, neem, sea buck-
beds

thorn, ash, coffee, oak, etc. (these can
then be transplanted into pots)

Seed sown into| walnut, mango, soapnut, butter tree,
polypots ! etc.

Cuttings . mullberry, napier grass, willow, hazel,
some Ficus, etc.

Root slips .« comfrey, lemon grass, broom grass, etc.

Lucaena, Acacia, Sisso, Bauhinia,
Sesbania, (most legumes) , papaya, tree
cotton, etc.

Air nursery |

Fruit nursery | wild peach, pear, citrus, walnut, etc.

Hot bed  pumpkin, tomato, gourds, chilli, auber-
gine, etc. for off-season growing

Leaf pots . pumpkin, gourds, cucumber, beans, peas,
etc.

The air nursery, fruit nursery, hot bed and leaf pots are
described in more detail in their own chapters.

8 The Farmers' Handbook, '"Near The House - 2"

2. Making nursery beds

After choosing a site with suitable water and fertility
resources, you can start work on making the beds.

« Size of the beds

The beds should be 4 feet wide. This allows reaching to
the centre of the bed from either side without stepping on the
soil. The beds can be as
long as you need. The
shape and length of the
beds depends on the
number of plants you
want to grow.

 Shape of the beds

If the nursery is on a slope, the beds should follow the
contour, 1.e. they should be as level as possible. Watering and
access should then decide how to design the beds.

Circle nursery
One good method is to make a H\!

nursery bed around the base of a V;

fruit tree. Then, excess

water and compost

put on the

nursery will

go to the tree,

instead of

going to

waste.

The width
of the bed
is 4 feet

Chapter 6 - Home Nursery 9




* Preparing the nursery soil

Dig the nursery bed to a depth of 50 cm (18 inches)
and add compost, forest soil, sand, etc. as needed. After
making the soil fine and loose, the beds are ready for sow-
ing seed. Tree, shrub and vegetable seed can be sown.
Beds for planting cuttings and root slips are made in the
same way.

3. Sowing and Planting in the
home nursery

Now, information is given about planting in different
types of nursery. First, how to sow seed, then plant cuttings,
and after that examples are given of how to plant napier grass,
lemon grass and comfrey.

[

Lines are made in
the bed to be ready
for sowing seed

The Farmers' Handbook, '"Near The House - 2"

(a) Sowing seed in the beds

This method is dependent on the shape and size of the
seed.

« Small seed :-

alder, eucalyptus, etc. This seed is very small and needs mix-
ing with sand or soil to help sow evenly. Mix one part seed
with 2 parts sand or soil. Make small lines across the bed with
your finger, and sow the seed mix into this small trench. Then
cover with a thin layer of fine soil.

» Large seed :-
make a deeper trench across the bed. Seed is planted at twice
the depth of the seed's thickness.

« Seed planting distance :-
leave a distance between seeds which is the same as the size
of the seed.

Sow the seed twice as deep as its size
and cover with soil

orange

Chapter 6 - Home Nursery




g, a ~Se{ 4 fingers (2-3 inches) space / how to make a
Suy, between lines Let S See Home Nursery

= -
) T~
Between seeds,
leave the same
space as the size of
the seed

|

——

5
-
FTip
V)

-4

(;ak seed
example

Belmaya's home nursery

77 &| in Gumi VDC, Surkhet,
= Nepal, with various

cabbage seed A

example

orange seed
example

 Benefits of planting in a line :- after seeds planted in a line
have germinated, they can be recognised from weeds that
germinate around them. This means that the bed can be
weeded without damaging the new seedlings.

a home nursery
sheltered by
nearby shrubs.

After sowing
seed, cover
well with fine
soil. Then
cover (do not
smother) with
a thin, light
mulch

R s )
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cuftings from
one stem Comfrey )

: R separated and
’3}?" ‘W 3 - i L*" W cut into small
. \ .‘ . r/ g-. & \

R K o

planting the

leaves &
roots of

% large

plants (slips)

cuttings

planting

small slips
made
from large

The Farmers' Handbook, '"Near The House - 2" Chapter 6 - Home Nursery




covered
with a light

7y mulberry |
AR\ cuttings
S .| sprouting
ap = A 'y - —

S
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Lucaen plated A
on the edge of the f

frame to hold
thatch, as well as @ .
producing fodder, [ .

firwood, i

o=

(b) Planting cuttings

Some species are more successful and grow faster from
cuttings than from seed.

Species growing from cuttings :- mulberry, willow,
many Ficus, drumstick, grape, honey locust, etc.

Timing of cuttings

Cuttings are usually made in the cold, dormant season.
Deciduous plants lose their leaves in winter, and 2-3 weeks
before sprouting new leaves in the Spring is usually the
best time to plant these cuttings. So if plants sprout
in late February, plant the cuttings in early Feb-
ruary. If they sprout in mid March, plant the
cuttings in late February, etc.

Selecting cuttings

When selecting branches for making cuttings,
always choose healthy, undamaged and disease-
free branches from last year's wood. Cut the branch cleanly
into short lengths, and plant quickly in the nursery.

Chapter 6 - Home Nursery 17




Things to consider when preparing cuttings
Cuttings are prepared after bringing to the nursery, and

when preparing should be cut straight at the base

_ and slanting at the top. Cuttings are usually

9 between 6 and

12 inches

long. There

should be at | cut near
least 5 buds to the

if cut away |
from the
bud, top will

on the cut- bud,
ting. The doesn’t_;
top of the dry
cutting R

> should be
¥ & pruned just above
the top bud with a
slanting cut. If cut too
far above this bud, the wood will dry out
and can cause disease to enter.

Preparing a bed for plant-
ing cuttings

The bed is dug and
made fertile as for a normal
nursery (see p.6 and 10). It's
most important that the soil is
light and loose, not com-
pacted like clay.

¥
Dig a trench, place cuttings on Q&r "
one side, and fill in

=y
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Planting the cuttings
After cutting the branch from the tree to be propagated
and trimming it into short lengths, the cuttings should be
planted quickly into the
bed to prevent them from
drying out. Make a trench
in the bed about 4-6 inches
deep. Place the cuttings
upright about 3 inches
place the apart against the sid'e of
cuttings and the trench. Then refill the
fill in the soil soil into the trench, cover-
; ’ ing more than half of the
more than | cuttings. The cuttings
half of the | should be left at an angle,
cutting as in the drawing. Plant
should be | the rest of the bed in lines
buried | like this. The cuttings
should be left with the
slanting top cut at a vertical angle, and facing away from the
sun. By doing this water cannot settle on the top, and the sun
will not dry out the cut surface. Place a light mulch between
the cuttings and make thatch shades over the top. This will
conserve moisture and protect from frost, hail, etc. The nurs-
ery should be well protected, as
the cuttings should not be
touched or moved.

dig a trench,

plant the cuttings at an angle
pointing away from the sun

Chapter 6 - Home Nursery




(c) Planting Napier grass cuttings
The nursery for Napier grass is pre-
pared in the same way as for other types.
The Napier stem should be mature and
slightly woody. If there are small aerial
roots and leaves sprouting from the
internodes, these can be planted in a nurs-
ery, or directly onto their permanent posi-
tions in the fields. To make the cutting,
make a slanting cut mid point between 2

nodes. When planting in the nursery make -~

sure the node on the cutting is buried in

the soil. If successful, roots will sprout

from this node and the cutting will grow.
-
-
-

-

Many types of cutting can be planted in the rainy season
as well. At this time, cuttings can be made and planted direct
into farmers' fields.

Broom grass can be planted in a nursery in the same

way, but this is done in the Summer.
20 The Farmers' Handbook, '""Near The House - 2"

(d) Planting Lemon grass slips
To propagate lemon grass, carefully dig out a large
clump and divide into small plants, or slips. These can then be
planted in the nursery. In the rainy season the small slips can
also be planted out directly into the fields. Before planting,
the leaves should be trimmed to about 4-6 inches and the
roots trimmed to about 2-3
inches long. Plant as described
above, cover with mulch and

Make small slips
from a large clump

water well.
Trim the
leaves and
roots
f
+
f
7
=
o
A D~

Dig a trench, place the
slips and fill in the soil
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(e) Planting root slips
Some plants will grow from planting
sections of root, or root and shoots. By
planting these in a nursery, many useful
plants can be produced in a small space.
Plants which will grow from root slips
include comfrey, lemon grass, broom
grass and cardamon. Preparation of beds
to plant root slips is the same as other
methods described above.

Planting method

The method for Dig a
planting root slips is the trench and
same for planting line out

cuttings. Dig a trench
and line the root slips
along one side, then fill
in the soil again. Leave a
small shoot sticking up
from the soil surface.
Then cover with mulch
and irrigate. At
first the bed
should be well
watered, and
then give water
as needed. Add
a thatch shade as
required. L3 Refill the trench to

bury the slips

| root slips

22
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(f) Using Polypots

Many seeds can be planted directly into polypots. Others
planted into beds can then be transplanted into polypots after
they have germinated.
Planting seeds in polypots

When planting seed in polypots, the seed is buried by the
same depth of soil as is the thickness of the seed. When filling
the pots with loose, fertile soil, leave enough space to place
the seed, then cover it with the remaining soil, as in the
icture below

Small seed |
is covered

I with a thin
layer
of soil

Large seed like
peach is planted
deeper, and cov-
ered by more soil

Placing the polypots in the nursery

After seed is sown in the pots they are put into the nurs-
ery beds. A bed width of 1 metre is enough, the length is
according to the number of pots needed. It's not necessary to
prepare the soil of the beds as the good soil is already filled
into the pots. It is better if the floor underneath the pots is

made of stone or gravel.
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To keep the pots upright in the bed, place stones, bricks
or bamboo around the edge. In a 1 metre wide bed, you can fit
18-20 regular small sized polypots (2 inch diameter) filled
with soil. If large size, (4 inch) 8-10 pots will fit in one line.

To allow more space in the bed, place a cross bar made
of bamboo every 6 lines of pots, and continue to place more
pots the other side of it. When all are placed, water and place
a thatch shade on top of the bed.

Cross bar placed b
every 6 lines of pots Bed with
ﬁa : 13 stone, bricks
or bamboo on
the edge

Root pruning in the pots
As the seed germinates and the plant grows, its roots will
grow down into the soil in the pot. If the roots are allowed to
grow too long and thick out of the holes in the
pots, lifting the pots will be difficult and if
the roots break the plant may die. So after
the first month of growing, the pots
should be lifted to check for roots grow-
ing out of the holes. If found, they
should be cleanly cut and the pot re- -~r-"“——'.n
turned to the bed. After the first pruning, © -
pots should be checked every 2 weeks.
Pruning the roots like this is good for the
plant and means it can be planted easily.
Not pruning can cause the plant to die.

24 The Farmers' Handbook, '"Near The House - 2"

Transplanting seedlings from bed to pot

If plants are to be transplanted from r_f__ x:: k. -~
bed to pot, the seedling is ready at the % i B
4 leaf stage. First, water the bed well 7y
and then carefully lift the seedlings
with the help of a small stick.

Using the stick, make a hole in
the soil of the pot for the roots.

Making sure the roots of the seedling
are pointing downwards, place the

seedling into the hole. The roots must
all be in the hole.

roots, and give water.

For some days afterwards keep a shade over the bed, as
the seedlings need to be protected from the sun.

(g) Irrigating in the nursery

Seedlings need the right amount of water to grow well.
With too little water seed will not germinate, and growing
seedlings will dry out. Too much water and they will rot, and
the water is wasted. Mulch and shading reduce the amount of
water needed by conserving the moisture. In the cold season
it is best to water in the morning, and in the hot season water

in the evening or at night.
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(g) Thatching over the nursery
Small seedlings need protection against heavy rain,
strong sun, frost and hail, etc. On hot, sunny days shades

should be placed over the beds from around 11am to 3pm. The

shade should be about 50cm high. In the winter, or whenever
frost is likely, shades are needed at night, and should be about
25cm high.

To protect
from the sun
in summer,
high shades
are needed in
the daytime.

~| To protect from
% frost in the win-
| ter, low shades
are needed at
night

(h) Weeding in the nursery
Various weeds will grow in the nursery. These need
continuous removal. Sometimes it's difficult to distinguish
weeds from sown plants. By sowing in straight lines, seed-
lings can be recognised after they germinate. Everything else
will be weeds and can be carefully pulled, dried, and mulched

h back on the beds.
2
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Farmers'

k (Mrs Devi Gurung]
Experience

From Nepal, Surkhet dis-
trict, Gumi - 3, Shera vil-
lage, and a member of
"Chintan" Women's
Group, Mrs Devi Gurung
has made her own home
nursery. Now let's read
about her experience.

é¢ 1learned about making
a home nursery from the
Homestead Programme
(JPP) and my local Women's
Group. Now, in my nursery
I have seedlings for produc-
ing fruit, firewood, fodder and the like. I have tree cotton,
coffee, Bauhinia, bamboo, Acacia, papaya, Lucaena and so
on. Some seedlings are in beds, some are in polypots, accord-
ing to the species of plant. So now it's easy to plant them on
my land. For fertility in the nursery and the vegetable garden
I used the compost in the sweepings pit. And the waste water
pit provides enough water for irrigation. All together there are
5 to 600 seedlings. Mainly I'll be planting them at home, but I
will also swap some with friends in the group, and give

away as well. 17 . E B

Mrs Devi Gurung
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«2. Read On ! O@

Subjects Related to Home Nursery

7= Liquid Manure chapter :- Use local plants to make a
liquid for fertilizer and pest control from information in this chapter.

.- Integrated Pest Management chapter

There are many types of pest and disease which affect farm
crops. In this chapter information is given about preventing
these problems using local resources.

«.- Waste Water chapter :- If you need extra water for
the home nursery, find information in this chapter about how to
make use of household and tapstand waste water for irrigation.

«_ _ Grihasthi Communications

"‘h- -- Kitchen Garden and Mixed Vegetable Growing chapters
How to make and manage a home vegetable garden for perma-
nence, ease and simplicity ? Information on doing less work for
more production while also being able to produce a wide range
of fresh vegetables is given in these chapters.

«.7 Four chapters on how to make various other
nurseries :- Different types of plants need different types of
management to grow them successfully. Information on how to
build and manage the fruit nursery, air nursery, hot bed and leaf
pots is given in these chapters.

«.7 Agroforestry chapter :- information about how to
integrate trees and crops by planting and managing trees on
farmland without decreasing farm yield and producing a
range of other useful products is given in this chapter.
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What isa

Bhim Regmi and hisHot Bed

Good, nutritious food is not only a need for everybody,
it'saright. Many farmers grow vegetables, which helpsto
provide us with many essential nutrients. But there are several
months when seeds won't grow because of the cold, and the
kitchen garden stays empty. One method of raising vegetable
seedlings even in cold weather is called the Hot Bed.

The hot bed isaway or providing extra heat to the soil
and growing seedlings in the cold season, so seedlings can be
grown ahead of time. This means that vegetables can be
grown off season, even in cold climates. Read on, to find out

how to do this. -
5o




make a
Hot Bed ?

Why

In cold climates and at high altitudes, for several months
over Winter and early Spring there is snow and frost, which
prevents seeds germinating and can kill young plants. For this
reason seedlings can't be grown until the time for frost has
past and the weather warms up. By making a hot bed, seed-
lings can be grown even in the winter. This means that veg-
etables can be produced 1 or 2 months earlier than usual.

There are also economic benefits from this. If vegetables
can be raised off season, i.e. ahead of time, they can be sent
earlier to the market when prices will be higher. For example,
iIf inanormal season vegetables are 10 rupees akilo, at off-
season times the vegetables may be sold at 15-20 rupees.

2 The Farmers Handbook, " Near The House - 2"

to makea

HOWV ot Bed 2

Making the Hot Bed

* Choose agood site for the nursery. This must be easy to
protect and maintain, with plenty of sun.

* Digatrench. The trench should be 1 metre wide, 50cm
deep, and as long as you need for the amount of plants to
be grown (a 1x1m hot bed is usually enough for several
families to share seedlings grown for planting in their own
kitchen gardens).

* Placea3inchthick layer of straw or leaf litter in the bot-
tom of the trench.

* Ontop of this place a3 inch layer of raw, fresh cow or
horse dung, and wet well.

* On top of the dung place another 3 inch layer of straw or
leaf litter.

* Then return a3 inch layer of the soil dug from the trench.

* Finally put a3 inch layer of fine, fertile soil (which can be
made by mixing compost with the dug out soil, if it is suit-
able).

Chapter 7 - Hot Bed




The seed will be sown into this layer of fine, fertile soil.
In the Hot Bed we can sow seeds direct into the soil, or into
leaf pots filled with the same soil. After sowing the seed,
cover the bed with athin layer of finely chopped mulch.

Finally, the bed is covered with a sheet of plastic. First
of all make a bamboo frame on which to hang the plastic.
Bury the edges of the plastic in the soil around the bed, so air
cannot get in.

[ M aterials Needed to make a Hot Bed

digging dear ~ PamMboo |
sed  andcut- T\ plastic w;;)
. ting tools EK § /fé;?}';
244
é"'\-‘_':':' o A
straw or
leaf litter

Hot Bed
| nside shown through cross section

[1. Heat from the dung helps seedsto germinatej

plastic I

soil +
compost
soil

straw freshdung straw

2. Theplastic helpsto protect growing
seeedlings from frost

 aun
ger minating seedllngs Hﬁ
O ef
plastic -t .-\
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Speciesto grow in the hot bed

Most types of vegetable can be grown in the hot bed.
Usually, summer crops are most suitable as these are the ones
that can be started for early planting after the winter.

~T
¥,
A -

RS

Loa

i
)

d
. d R
n'ilséa /| dry season .
nplants, plants
\

—
[alL)

) Iin A
",# f Y

pumpkin, beans, pesas,
cucumber, etc.
gourds, beans,

etc. - ’ J
. @® ,)

chillis, auber- tomatoes,

the bed gine, ladies broadleaf mus-
finger, sun- tard, chard,
flower, etc. |ettuce, onion,

il

] how to make a
Let's See it

digatrench
{ 50cm deep,

1 metre wide,
and aslong

3inch layer of straw
or leaf litter

On top of this )
placea 3inch
layer of fresh
dung
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On top of
the dung
put another
layer of

straw

thisput a
3inch
layer of

thetrench

!

Then put a3

inch layer of

fing, fertile
soil

Makelines
in the soil
to sow the

L eaf potswith
seed sown can
also beputin
the hot bed

Now cover
the whole

bed with a
fine mulch
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How to

Maintenance maintain

| Makea aHot Bed
bamboo or
stick From time to time the nursery needs maintaining :-
frame

when the sun is out the plastic can be folded back to irrigate
and weed the nursery as required;

replace the plastic in the evening, when the sun goes down;
heat from the dung warms the soil, and the plastic prevents
it quickly escaping;

when the danger of frost has passed the seedlings in the hot
bed can be transplanted into the kitchen garden

)
[ ]

Hang the plas-
ticon thisand
bury the edges
in the sail

MrsLaxmi
Thapa and
her Hot Bed

[ The plastic
opened to weed
thenursery
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ey L Removethe plastic when
] Lo AN S the danger of frost isover.

I_:romtimeto : A S Makeafenceto protect
time open the A -

hot bed to check

I s, fa

o

e
giving water,
liquid manure,
or weeding can

be done
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by, When seedlmgs areready

tranSplanted from the hot bed into the kltchen garden.
First, water the plants well before transplanting. Water
them again once they have been transplanted.

This Booklet's Author :

Chris Evans, advisor,

Himalayan Per maculture Group, Nepal
www.designedvisions.com
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Farme_rsl MrsTulisara
Experience Gyami

From Nepal, Surkhet dis-
trict, Lekh Pharsa-2,
Purano Gaun village, and
amember of " Creative"
Women's Group, Mrs
Tulisara Gyami has made
her own hot bed nursery.
Now let'sread about her
experience.

W Inour village, it's diffi-
cult to grow vegetablesin the

winter because of the cold at

that time. The frost kills the 55 TR CREIT

plants. That'swhy | made a
hot bed, to grow off season vegetables. After | made the hot
bed it was easy to grow vegetables earlier in the season. As
soon as | saw thefirst hot bed, | knew it would work
because the morning after the day we made it, the heat had
warmed up the inside and it was full of steam. Outside we
were shaking with cold, but inside the plastic seedlings
started to germinate very quickly. | used the bed for 3 or 4
successive plantings into the garden. This made it easy to
grow lots of beneficial vegetables 2 months sooner than 57
normal. 17
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EN

Leaf Pots __

chapter [ gj

Many types of
vegetable for
off-season pro-
duction can be
grown in the hot
bed. Cucumber,
pumpkin, beans,
etc. can aso be
grown off season.
You can learn
how to make | eaf
pots from this
chapter.

Plants grownin
the nursery can
be mixed with
al sorts of oth-
ersfor planting.
Information on a
method produc-
ing more with
lesswork is
giveninthis
chapter.

Kitchen Garden
Mixed Vegetable chapter

‘Q/
Where, when,
and how to plant
seedlings raised
in the nursery
with less work
and more pro-
duction ? Infor-
mation on how
to make a suc-
cessful kitchen
garden isgiven
in this chapter.
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What is an ‘%

Air Nursery ?

It's everyone's
responsibility to
plant trees and
make the Earth
green. But because
of lack of skillsto
raise plants, many
farmers don't do
thisimportant
work. They may try
to doit, but often
the planting isn't
successful. In this
chapter wediscuss  Ram and Lilawati Gharti'sAir Nursery
the question of how
to raise seedlings using local resources and less work. There
are many types of nursery to raise different types of seedlings.
Here, we learn about a new and quite different type of nurs-
ery, called an Air Nursery.

An Air Nursery isabed which islifted above the ground,
so there is empty air space between the bottom of the bed and
the ground bel ow.




Why N make an

r Nursery ?

The main purpose of the air nursery isto produce a good
shape for seedlings roots. It ismainly useful for those plants
which develop afast-growing tap root.

Seedlings are usually raised from seed sown in anursery
bed, or sown direct into polypots, or transplanted from one to
the other. But it's very easy to damage the roots as young
seedlings are transplanted from one place to another. Many
plants can dry out. In polypots, roots need pruning regularly,
and if thisisforgotten or not possible at the right time, the
roots grow into the soil and when lifted can break and dam-
age the plant. The air nursery is especially for species that
grow these fast, long roots in the nursery.

A small air
nursery can
be madein
b the corner of

This chapter'sAuthor :-

MrsBelmaya Rana B L

L ocal Coordinator, Gumi, P

Surkhet, Nepal VLN
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to make an
Air Nursery ?

How

_[ Materials needed to make an Air Nursery ]_

digging straw or
tools seed leaf litter

fertile soll

71% nails

stakes bamboo anks

When to build an air nursery

The air nursery is built whenever normal nurseries are
started. Thisis normally late winter for lower, warmer areas,
and later in the spring for higher, cooler areas.

Building the Air Nursery

On the following pages the building method for the air
nursery is described, with pictures and text.
ISy

Chapter 8 - Air Nursery 3




~

Dig holes at 4
cornersof a
squareand drive
in 4 strong stakes

J

Place strong sticksl

acrossthe uprightsJ

Place smaller
sticks across

Add smaller
sticks and straw
to close all holes

The Farmers' Handbook, " Near The House - 2"

Strongly secure
4 planks around
thetop

soil

( Cover the seeds
with soil and
cover the soil with

_alight mulch

J
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How to make

Dig in 4 stakes at the corners of a square, and between
50cm and 1 metre high, so they are strong and steadly.

Surround the top frame with planks or bamboo, and fill
with up to 6 inches of fine, fertile soil to make the nursery
bed. Dig around pit 50 cm deep and 50 cm in diameter un-
derneath the nursery. The soil from this can be used this to fill
the nursery above. This pit then has a second use when lined
with plastic to make liquid manure in, and is shaded by the
nursery above. Now the air nursery is ready to sow seedsin.
After sowing, cover the seeds with athin layer of soil and
then a fine mulch, and water the bed well. Seeds will germi-
nate quicker if first soaked in warm water for 1-2 days.

e Speciesto plant in
AN the Air Nursery j
™ Plants which produce a fast grow-
' ing tap root are ideal for the air
nursery, such as.- ;
Lucaena, Acacia, Bauhinia,

Dalbergia, Seshania,
Gliricidia, Flemengia,
Calliendra, tree cotton,
mango, papaya, walnut,

; ' , \J
4 % w locust, etc.

" how to make an
La S &e Air Nursery

() The Farmers Handbook, " Near The House - 2"

<
Making the
hot bed in a
shady spot
behind the
house

Making the
pillarsand

frameto hold ‘ ;
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- N Makelinesto
Use straw or Makethe sow the seeds
leaf litter to soil fine

stop soil
from falling
through

Enclose the
space with
planks, as

Inside this,
put up to 6
inches of fer-
tile soil




Cover with
mulch and
water well
and regularly

After 3
months, show-
ing seedlings
growing well

zirjel
olle

[
b

_ \
3 LS e ’ /
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=1 Thetop of the

bed iswell
mulched with
leaf litter
Tt

Ms Chandra
Pun shows
therootsof a
papaya
grown in the
air nursery
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Both roots shown below belong to the
papaya plant. Oneisgrownin a
polypot and the other in an air nursery.
What difference can you see ?

u
Therootsarein a
fineroot ball, easy

| todig out and plant

Because g)f thelong tap root, digging
up isdifficult and damagesthe plant

12T
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How to

Maintenance  maintain

an Air Nursery

Thisishow the plantsin an air nursery grow well. From
time to time regular maintenance of watering and weeding is
needed, and liquid manure can be used.

Thingsto note :-

Water will dry out faster than normal in the air nursery,
so watering is needed more often. In the hot season water
once or twice aday, and in the cold season once every 2 days
Is enough.

Here' s a big, community air
nursery to grow many seedlings |8

v R St

. it A R S
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So the roots will grow down as the leaves and stems
grow up. As the fast-growing tap roots grow down, they meet
the base of the bed and grow into the air space. Here, they
will dry up and die, which stops the deep root growing - this
IS automatic root pruning. Instead, many fine roots will grow
higher up.

When thisis done, it becomes much easier to dig up
seedlings for planting out, and roots are not damaged. No
harm is done to the seedling. Just trim off the dead roots when
it istimeto plant out.

A layered sys
tem with air
nursery on top
and other plants
below to fit
moreinto a
small space.
Sunrise Farm,
Kathmandu

14 The Farmers Handbook, " Near The House - 2"

Farmers Mr Ram Bahadur Gharti
Experience and MrsLilawati Gharti

From Nepal, Surkhet district, Gumi - 2,
and membersof the" Don't be Alone"
Farmers Group, Mr
Ram Bahadur Gharti -
and MrsLilawati '
Gharti have made
their own Air
Nursery. Now let's
hear about their
experience.

€ At first wedidn't believe anursery could bein the air !
But then the Homestead Programme (JPP) taught us and we
built our own. We didn't think we had the materials to build
one but managed to find bits and pieces and eventually in
only half an hour we'd built an air nursery. If we'd known
how to build it before it would've been much easier because
it's amuch better way of growing seedlings, to dig up without
damaging the roots. We made the nursery taller to protect the
seedlings from being eaten by the chickens and pigs. It's just
right for growing seedlings for planting on our own land, and
we giveto friends aswell. But I've said I'm not giving any
next year so they'll have to make their own nursery. They ve
agreed to that, at least. 92

Chapter 8 - Air Nursery




> Read On!

Subjects Related to the Air Nursery

Good benefits can be had from the information in this
book about making and using an air nursery. However, this
information is also linked to other methods. For extra benefits
let's read, learn and practice from other related chapters.

e Agroforestry, Living
Fence, Fruit Orchard and
Soil Conservation chapters

N4:
[ L L
The air nursery isfor growing

strong, healthy plants. Information on
how and where to plant fruit and
multi-purpose seedlings for better pro-
duction and lesswork is given in these
chapters.

<& Home Nursery chapter

Around the homestead you need to plant
many different plants for different func-
tions. Information on different nurseries
to grow various types of plantsis given
in this chapter.
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What are v

L eaf Pots?

There are various
methods to raise many
different species of
plant. Often, certain ;
species cannot be trans- |
planted as small seed-
lings, and they need to
be sown direct in the
garden or fields. When
these species are sown,
such as beans, pump-
kins, gourds and cu-
cumbers, lack of care
for the small plants
mean that many diedue ~ Watering leaf potsin a nursery
to pests, weeds, lack of
water, etc., and are wasted. But by sowing in a Leaf Pot nurs-
ery, the plants can get the necessary care and attention when
young, and be planted out when they are strong and healthy.
This saves many seeds and plants from going to waste.

This method of using large leaves to make into pots,
filling them with fertile soil and growing seedlingsiscalled a
Leaf Pot Nursery.




make to make
Why L eaf Pots ? H oW L eaf Pots ?

» For growing seedlings which can't be transpl anted from Choose big, whole, unbroken leaves of the appropriate
beds, such as some vegetables, fast growing trees or green species. These leaves are rolled into a cone and stitched with
manure seed plants, |eaf pots can be used. bamboo pins. Thiswill hold the soil well. After filling with

fertile soil, the cones are sown with seed and covered with

* Vegetables such as beans, pumpkin, cucumber, gourds, etc. _ e
soil the same asif using polypots.

cannot be transplanted bare-root, so these can be sownin
leaf pots.

+ Trees and green manure species, such as velvet bean, ,_[ Materials Needed to make L eaf Pots ]_\

Sesbania, Crotalaria (such as sunhemp), lab lab bean, etc.,
which are to be used for seed production and so need more
care and attention, can be started in leaf pots.

et . df"' _ :4::|
ﬁf \; *ﬁ?;. 20V
N ::- ?b .g
7 = o~
bamboo =& %@%

stripsor rope  seed

* When seedlings are growing in aleaf pot nursery, they can
be given better care. This helps them to grow well, and
also stops seed and seedlings being wasted.

This Booklet'sAuthor :

Chris Evans, advisor,
Himalayan Per maculture Group, Nepal

www.designedvisions.com Y
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Making a Stand
for the L eaf Pots

boo and attach
horizontally
between the 2
uprights, to
make a gap

which the |leaf
pots can fit into.

Digin 2 up-
right stakes

-

Filled leaf pots
areplaced in a
rack madelike
this

Making the L eaf Pots ) ﬁ“

J

<7 and small leavesfor small pots

N

p

Useleavesto fit the size of seed-
ling grown. Big leaves will

make big potsfor big seedlings,

~N

with small seedlings

- J
I

.

>
NV

of the leaf and

( Take both ends
—r  dtart to twist

Twist the leaf
into a cone
shape with one
end closed

Pin theleaf into a
cone shape as shown

here

[=

The Farmers Handbook, " Near The House - 2"
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ready to fill
with soil

in the shade. Fill the potswith fertile

. soil and placethem in therack
A

L eaf pot filled with
fertile soil ready for
planting seed

Two seeds
planted inthe £
middle of the pot

v

’ 6 The Farmers Handbook, "Near The House - 2"
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Seed issown in the pots
and covered with afinger
width of soil

(Add water
carefully

starting These plants need
to grow watering daily

How to
maintain

M aintenance mamian

8 The Farmers Handbook, " Near The House - 2"

K eeping the pots while seedlings grow

After sowing seed in the leaf pots, they need to be put in
asafe place. The pots can be half buried in anursery bed, or
Iin ahot bed, as necessary. Another method for keeping |eaf
pots can be called avertical nursery. This can only be used
for cone-shaped leaf pots. A vertical nursery doesn't use up
any land and can be
made next to the
house or on the edge
of the courtyard.
Seedlings will also
be safe from chick- =
ens. Seep. 4 for how |
to build the vertical
nursery.

- -

- # . - —
A P e 3
L e g 0 A8 e
o [ =k
3 § 4
r
= y L)
£

B

4 )
High output
from a small
area. Leaf _

potsunder an
air nursery,

with a pit for

liquid manure
at ground

level.
\ J
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Because they areinthe air, leaf potsin avertical nursery
can dry out quickly so need small amounts of water once or

twice aday. If placed in the shade, they will need less water.

Planting the L eaf Pot

When the seedling has grown to the 4 |eaf stageit can be
planted out. At the place where it isto be planted, dig a small
hole and fill with compost. Without taking the seedling out of
the pot, plant both to-
gether in the hole. By
doing thisthe roots of the
seedling aren't disturbed.
The leaf pot should be
completely buried. After
planting, add mulch and
water well.

_ u

Seedlings being
planted with
| their leaf pots

10 The Farmers Handbook, " Near The House - 2"

Farmers MrsVishnumaya
EXxperience Shris

From Nepal, Surkhet dis-
trict, Gumi - 3, Ratadada
village, and a member of
"Hariyali" women'sgroup,
MrsVishnumaya Shrishas
made her own leaf pots. Now
let'shear what she says.

¢ |f we plant various types
of seed direct onto the land
many can die, or not grow
well. So we make leaf pots,
filling them with soil and
sowing them with seeds such
as pumpkin, cucumber, beans, cow pea, bitter gourd, bottle
gourd, etc., especialy the climbing vegetables. We keep the
potsin avertical rack made from bamboo. We tie split bam-
boo in between 2 upright posts which leaves a gap perfect for
holding the leaf pots. The pots need watering every day.
Seedlings grow faster than if sown direct in the field, and are
ready to plant out 2-3 weeks after sowing. We found that
these plants suffer less from insect pests than others, perhaps
because they're stronger. We share these skillsin the group. |

Mrs Vishnumaya Shris

Chapter 9 - L eaf Pots 11




Read On!

Subjects Related to L eaf Pots

This book provides enough information to be able to
make and grow plantsin your own leaf pots. However, this
information is also linked to other methods. For extra benefits
let's read, learn and practice from other related chapters.

Kitchen Garden Mixed Vegetable

Gardening
chapter
P chapter
rpose | HoBed Wb
very useful in chapter 9 J
other work, and
successful veg- : : .
. This chapter harvesting vari-
etable gardening. :
: descibes how ous types of
I nformation about
: to use leaf pot vegetables from
this and other :
seedlings along 3 weeks after
easy methods for . ) :
: with other planting, lasting
home-producing o
healthv veaetable varietiesin a up to 6 months.
y vege hot bed to Information on
sat low cost is :
T grow off sea this easy tech-
SIEiLE son vegetables niqueisgivenin
chapter = d J

this chapter
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4 Did you know ...? )
« The reason why |

people often like sweet food is —_
because of the need for vitamin "C". SF5
Fruit has lots of vitamin C, and ripe fruit is usu-
aly sweet, so we are programmed to like sweet things.
That's why people like sugar products. But of course,
there's no vitamin C in sugar !

 Eating apiece of fruit after ameal helpsthe intestine to
digest the meal.

* Fruit istasty, juicy and nutritous, and contains many
essential vitamins and mineras for our bodies.

* Itisone of our responsibilitiesto plant fruit trees. That's
why even if we only have asmall piece of land, many of

us are keen to plant fruit trees.

\_ J

In this Farmers Handbook there is information about
various methods of producing fruit. In this volume, Near the
House (2), are chapters about the Fruit Nursery, Grafting,
Budding and Stone Grafting. In the next volume, The Fields,
are chapters about Air Layering, Top Grafting, Planting Fruit
Trees and Integrated Fruit Orchards.

This chapter gives additional information to help the
other technical chapters be more effective. They are all con-
nected together to give simple methods to successfully pro-
duce more fruit at home.

2 The Farmers Handbook, " Near The House - 2"

| nfor mation about Improved
Fruit Varieties

To grow improved fruit varieties, it's possible to join local,
wild varieties with their improved relatives. Information about
which speciesto join, when to join them and which method is
used to join them is given in the chart on the next 2 pages.

AL - ayerding

After this, on page 7, isinformation about the other
chaptersrelated to fruit production.

Chapter 10 - Producing Fruit at Home 3




The fruits you want
toproducearein

| thesecolumns |

@Thelocal @

species (root-
stock) tojoin

Hereisinformation about which techniquesto use, and
when to use them (Northern Hemisphere)

T

Species of scion : them to : : : Air : Stone
(branch) Drawing i Grafting Top Grafting | Budding e Cuttings S retiing
: Feb-March i — ) _
Peach wild peach AUg-Sent Feb-March June-July Feb-March
Plum Maheath | Feb-March Feb-March | Juneduly |Feb-April| - -
Almond wild peach Feb-March Feb-March | June-July - - -
- " wild peach
Apricot or apricot Feb-March Feb-March June-July — — —~
Walnut wild walnut | March-April - — — - —
Apple wild apple FAeBngZrSP Feb-March | June-duly | Feb-April - B
i Feb-March
Pear wild pear Alir-Sent Feb-March | June-July - Feb-March| -
Citrus spp. Trifolate Oct-Nov - June-July | Feb-April - -
Persimon 5 local persmon| Feb-March Feb-March June-July - - -
Y : June-July
Mango o wild mango (stone grafting) — - — - May-June
Guava ( = guava - - - Feb-April - -
Grape ' grape Feb-March Feb-March - - Feb-March -
Cherry wild cherry Feb-March June-July - - -

The Farmers' Handbook, " Near The House - 2"
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[ An easy way toirrigate fruit trees

~N

Bury aporous clay pot about\
50cm away from a newly
planted fruit seedling. When
thisisfilled with water, it
soaks out of the pot directly
to the root zone of the seed-
ling. Instead of apot, the
hardened shell of a bottle
gourd can be used, with a

small hole made in the base.
J

D

seedling

6 The Farmers Handbook, " Near The House - 2"

Subjects Related to Fruit Production

These chapters give different techniques to grow
fruit trees successfully in the villages.

Fruit Nursery chapter
How to grow root stock from local wild fruit seed
for grafting and budding on your own land.

Grafting & Budding chapters #

Produce high quality and quick fruiting seedlings

at home with these 2 methods. @
P

Stone Grafting chapter F
Graft improved mango onto local wild trees @-L.

quickly and easily at home. £
Air Layering chapter

Produce good quality citrus, guava, lichi, pome-
granate, etc. with this easy method.

Top Grafting chapter
Easy methods to graft wild trees growing in the
fields and forests to make productive fruit trees.

Fruit Tree Planting chapter
How to plant out high value fruit trees for best
production using local resources.

Integrated Fruit Orchard chapter
Fruit and other multi-purpose treesin an orchard
designed to give maximum yields quickly.

Chapter 10 - Producing Fruit at Home 7




Farmers |Innovation -

Plastic or Organic ?

To bind grafted fruit trees
plastic tape is usually used. But Mr
Lal Bahadur Buddha, a Farmers

L eader from Jajarkot district,
Danagaun-2, Kalpat villagein Ne-
pal, has found a method which
doen't need plastic for grafting,
budding and top grafting work. He
very carefully strips athin layer
from the surface of the Sisal plant (Agave spp.) and uses this
instead to bind scion to rootstock (see picture). Using plastic
you need to be careful to cut it off after 3-4 months or it will
strangle the seedling. Not so with sisal - because it is organic
It degrades and falls off by itself.

Lal Bahadur has for many
years played aleading rolein
fruit improvement in his
district. He has even invented
anew method to graft walnut
(see the Grafting chapter).
When experts from the Horti-
culture Station in Kathmandu
said that it isonly possible to
get a 25% success rate with
walnut, Lal was getting 80%
with hisown method. He

-| spends histime teaching other
{ farmers his methods.

Grihasthi Communications
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@ What is a
Fruit Nursery

anchkatya, Jajarkot

ry, P

| -I__ocal fruit nu

Thefruit nursery isaplace where local wild fruit seed
is sown to grow seedlings. This means selecting from healthy,
disease free species that grow wild or on farms, such as wild
pear, peach, walnut, apple, etc. Branches (scion) or buds from
good fruiting trees, which must also be healthy and disease
resistant, can then be joined onto these seedlings while still in
the fruit nursery. Thiswill produce high quality fruit trees
with strong, local roots. The work of joining 2 compatible
plants together in the fruit nursery is called grafting or bud-
ding. Information about these methods is given in their own
chapters.

Chapter 11 - Fruit Nuisery




make a
Why Fruit Nursery ?

H to make a
oW Fruit Nursery ?

To grow im-
proved fruit trees ¢
In your own
village.

To make use of
the local wild
fruit trees.

To grow fruit
trees suited to the &
local climate and
soil.

To beableto
obtain fruit trees
whenever you
need.

To save the cost

of buying fruit Seven types of local plum

trees.
To grow fruit trees which produce quickly.
To be able to generate income from local resources.

This Chapter'sAuthor :

Chris Evans, advisor,

Himalayan Permaculture Group, Nepal
www.designedvisions.com
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1. Timeto build the nursery
The best time to build the fruit nursery isin the Autumn
(October in the Northern hemisphere)

2. Materials needed
These are the materials needed to build afruit nursery:
« seed : collect good viable seed of local, wild fruit trees,
such as peach, plum, apricot, cherry, walnut, pear, etc.
+ diggingtoals;
« biomass: abasket each of well rotted compost, semi de-
composed biomass, and fresh green |eaves.

_[ Materials Needed to make a Fruit Nursery ]_

seed @ - I
=B | digging
& o | tools crowbar \

semi-decomposed
biomassor dried
leaf litter

well rotted

green leaves compost

one basket

Chapter 11 - Fruit Nursery




Site Selection

It'simportant to choose the right place for anursery. A
site is needed where watering, checking, protecting, mulching
and composting and such daily maintenance will be easy.

Digging the bed

The bed for planting the seed can be as long as you need,
depending on the number of seeds you have to sow. First, dig
atrench about 6 inches wide and 6-8 inches deep, keeping the
removed soil close by. Then with a crow bar or pick axe,
loosen up another 6-8 inches of soil in the bottom of the
trench, without removing it from the trench.

Now place a2 inch layer of green leaves in the bottom
of the trench. On top of this put a2 inch layer of the soil dug
out of the trench. Next, put a2 inch layer of half decomposed
or dried leaf litter. Cover this layer with another 2 inch layer
of soil. Then put a2 inch layer of the well rotted compost.
Now put all the remaining soil that was dug out of the trench
to make a mound above the trench. The trench has now been
refilled with the soil, green leaves, leaf litter and compost.

Cross section to show the fruit
nursery trench

4 The Farmers Handbook, " Near The House - 2"

[ 6-8 inches deep ]?

)

6-8 inches deep

[

&b SV

‘ trench 6-8 inch%wid'e’

Chapter 11 - Fruit Nursery 5‘




Sowing seed in the nursery L etl S % how to make a
Now thelocal, wild fruit seed, such aswild pear, apple, Fruit Nursery
peach, plum, apricot, walnut, etc. can be sown in the nursery. S

Along the heaped up bed make 2 shallow grooves 3-4 inches |

apart, and place the seed into these grooves. The distance oy or
between each seed in the line should be the same as the size & E;'E’
of the seed itself. Cover the seed with soil to adepth whichis N
the same thickness of the seed, and then cover with a2-3inch Materials
thick layer of mulch. For the mulch, use leaf litter, straw, needed to make

pulled weeds, etc. afruit nursery

Sow the seeds as
shown here.

|
Dig out the trench
and leave the soil at
theedge

soil removed | &
fromtrench |* .

PR R

Chapter 11 - Fruit Nursery
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Dig down another 6-8 | 3 o h | A
inchesto loosen the soil | - s e 5.:#. en put a layer of g

without taking it out of
thetrench

L |eaf litter %

Cover thiswith

Put a basket of green )
mor e soil

leavesin thetrench

Cover with alayer of | i Put in fhe-féﬁ- -of-thé |
~ the soil removed from | soil with compost to
thetrench = ; ‘ make a mound

Chapter 11 - Fruit Nursery




~ For sowing
distance see
earlier p.6

The Farmers Handbook, " Near The House - 2"

How to

Maintenance _maintain
a Fruit Nursery

After sowing the seed the nursery needs good mainte-
nance. Seed sown in the Autumn will germinate the next
Spring. In the months in between, the nursery should be wa-
tered deeply every 2-3 weeksiif it doesn't rain. Thiswill help
the seed to germinate well. After the seeds have germinated,
the mulch helps to conserve moisture in the soil, and keeps
down weeds. Even so, irrigate and weed the nursery as
needed. Add more mulch if needed. All this helps the seed-
lingsto grow well.

Seedlings which germinate in the Spring may be big
enough to graft or bud the next Winter. If the seeds germinate
slowly, or if weeding and irrigation is not done, the seedlings
will be ayear slower to reach the size needed for grafting and
budding.

completed
inthenurs
ery (arrows §
point to
wherethe
graft is)

Chapter 11 - Fruit Nursery




Work needed while seedlings are grow-
ingin thenursery

irrigation :  the seedlings need water regularly.
weeding : pull up any weeds that grow and use

them as mulch. )
mulch : keep athick mulch on thebed S«

Pinching

(removing the leaves) Seedlings growing

in the bed

In the late summer g
any lower leaves or small &
branchesshould bere-  §
moved with secateurs or
a sharp hook, and the
growing tip also cut off. &
This makes agood shape &
of the seedling ready for
grafting or budding. By
taking out the tip the
seedling will grow fatter
rather than taller, and
taking out the side leaves &
and branches lower
down leaves aclean stem [
which iseasier to graft or &
bud. Thiswork of pick-
ing leaves and tipsis
called pinching.

Itstip isremoved
and lower leaves
picked (pinched)

[} The Farmers Handbook, K Near TheHouse - 2" ‘ Chapter 11 - Fruit Nursery




Farmers Mr Dhan Bahadur
Experience Midun

From Nepal, Surkhet dis-
trict, Lekh Pharsa-2,
Purano Gaun village, local
teacher Mr Dhan Bahadur
Midun has made hisown
fruit nursery. Now let's
read about his experience.

é After the Homestead Pro-
gramme started work in our
village | learned about fruit
nurseries, and made one on my
own land. | started by growing
100-200 seedlings, and have gradually increased that number
with experience. It was difficult at first without the knowl-
edge but now | find it easy. Though we don't have any irriga-
tion here, by using lots of compost and mulch the need for
water was much reduced, and what we saved in the waste
water pit has been enough. I've sold, exchanged and given
away seedlings | raised hereto friendsin our village. I've also
provided other villages up to 2 days walk away with seed-
lings. Doing this I'm starting to understand that by applying
work and investing in the right place at the right time, many
benefits can be gained. ﬁ?’;ﬁ'é,.ﬂg

g ” E_‘g Z

Dhan Bahadur Midun

Read On! .

14 The Farmers Handbook, " Near The House - 2"

Subjects Related to the Fruit Nursery

This book gives enough information to be able to make
and manage your own Fruit Nursery. However, thisinforma-
tion is aso linked to other methods. For extra benefits let's
read, learn and practice from other related chapters.

Integrated Fruit Fruit Tree Plant-

Orchard chapter Fruit ing chapter
@ Nursery @
- chapter .

Grafting & Bud- .

ding chapters .-~

Seed Saving Chapter

To grow good fruit root stock you need
to select good, healthy trees to produce seed.
More information on seed saving isgivenin
this chapter.

Chapter 11 - Fruit Nursery




Fruit Tree Planting chapter

After raising good seedlings in the fruit
nursery, if they're not planted well all the
work can go to waste. Information on more
productive planting is given in this chapter.

Integrated Fruit Orchard chapter

Plant fruit trees with various other multi-
purpose trees to give more and quicker ben-
efitsfor lesswork. Thisisthe Integrated
Orchard, and you can read about it in this
chapter

Grafting & Budding chapters

Local peach, pear, walnut, etc. sownina
fruit nursery can be grafted with cuttings or
buds of compatible improved trees after 1 to
2 years. In these chapters, learn how to do
this method at home.

The Farmers Handbook, " Near The House - 2"




What is

Graftlng ?

rafting

‘
> §

Grafted peach trees ready for plantmg, Surkhet, Nepal

It can be difficult for farmers to earn their livelihoods

ok - ""Near The House 2", Chapter 12 - (

from growing only grain crops. That’s why it’s good to learn
2 new methods which increase production to farm our own
: land. One method is by making a nursery to grow improved
= fruit tree seedlings. This means you can grow tasty and nutri-
= tious fruit on your own land, and at the same time sell or trade
E extra production to earn cash. There are many methods of
& ]01n1ng local wild fruit tree rootstock to high producing im-
proved varieties. One of those methods, which is detailed in
this chapter, is called grafting.

Grafting is a method of joining the cutting (scion) of an
improved variety of fruit tree onto the root (rootstock) of a
local compatible variety.




do Grafting ?

Why

Benefits of Grafting

 Grafted trees produce fruit quicker. A tree grown from seed
may take 8-10 years to fruit, but a
iratlfted tree will only take 2-4 years. Cutting the root-

. ree grown from seed may produce [} )
poor tasting fruit. Grafting is done to stock in prepara-
improve the taste and size of the fruit. § tion for grafting |

* A tree grown from seed may not =
produce fruit the same as the tree
the seed came from (mother tree).
But a grafted tree will be just as
good as the tree the cutting (scion)
came from.

» A grafted tree will continue to give
the same quality fruit for many years. &

* Grafted fruit trees can be sold to
give an income to the household.

* By producing your own seedlings
and fruit, you save money.

» Seedlings can be produced locally,
saving time in searching for the
right fruit trees to plant.

This Chapter's Author:
Mr Bhuvan Khadka

Himalayan Permaculture Group,
Surkhet, Nepal
2 The Farmers' Handbook, "Near The House - 2"

to do
HOW Grafting ?

—[ Materials Needed to do Grafting ]—

M. Plastic

cutting (scion)
from a good
fruit tree |

secateurs

\
4
i

grafting local, wild
knife or rootstock
sharp tool

How does grafting work ?

All plants have tiny channels which take water and nu-
trients up to the leaves and down again. These channels are
inside the bark but outside the woody part of the stem. They
form a greenish band around the stem called the cambium.

Chapter 12 - Grafting 3




Cross section of the
wood to be grafted @
To succeed
at grafting,
the
‘Rootstocllc m - cambium of
A | ) the scion
(mn\ . and the
- — rootstock
must be ex-
actly aligned

wood

Close up
of
cambium
to be
joined

cambium
(green)

4 The Farmers' Handbook, "Near The House - 2"

(©)

Saa\)

o

In a successful graft, the channels

in the cambium carrying nutrients

and water from the rootstock to the

scion and back are continuous, not
broken.

)

"

= _TIn

\

[ Grafting Method

¢ Preparing the rootstock for grafting

* A local, wild fruit tree seedling grown
in the nursery or naturally in the forest
is called the rootstock.

* For grafting, the rootstock is ideally the
thickness of a pencil, but it can be a
little thinner or thicker than this (5-
10mm).

* Leaves and branches should be pre-

vented from growing from the rootstock
on the first 4-6 inches from the ground.
These can be carefully pinched off from
time to time.

Chapter 12 - Grafting




ﬁ Selecting the scion for grafting
To graft onto a local, wild rootstock, the branch cutting
from a good fruiting tree is needed.

* This branch cutting is called a scion.

* The scion sould be from a healthy, disease-free tree that
gives good fruit.

* A one year old branch should be used as scion wood.

e If the scion is to be brought from far away, a whole branch
should be cut. The cut end should be covered with moss

and packed in sacking. Any buds should be unbroken, and
the cutting should not be exposed to the sun.

$ Cutting the scion

* The scion should be the same diameter as the rootstock if
possible. It can be thinner than the rootstock, but not thicker.
¢ There should be 3-5 live buds on the

scion, which should be cut at a slant, Prepared
just above the top bud. rootstock

$ Cutting the rootstock and
grafting the scion

* The way to prepare rootstock is described in
the Fruit Nursery chapter.

* On the day before grafting, water the root-
stock well and mulch thickly.

* Using a sharp knife or similar tool, make a 1
inch long slanting cut through the rootstock
1-3 inches from the ground. The face of the
cut should be completely flat.

6 The Farmers' Handbook, "Near The House - 2"

e Trim the scion so it has 3-5 buds. The scion should not be
thicker than the rootstock.

v __ ,
scion

* Make a 1 inch long slanting cut at
the base of the scion, the same
length as the cut on the root-
stock. The face of the cut
should be completely flat.

* Half way up the slanting
cuts of both rootsock and
scion cut a small nick into
the face of the cut edge (see also p.10, photo
5to 8).

* Join rootstock and scion together by inserting
the nicks on opposing faces of the rootstock
and scion into each other.

y [ slanting cut

The scion should |
be cut just above
the top bud to
prevent too much
wood drying out

* Push rootstock and scion together so that the
cambium layers are in close contact at least
on one side of the join (if rootstock is larger
than scion), if not both sides (if rootstock and
scion are the same size).

* The scion and rootstock should be held to-
gether by the opposing nicks being
interlinked with each other.

Chapter 12 - Grafting 7




$ Binding the Graft

Bind the joined rootstock and scion together so no air or

water can enter the wound.

2
Bind the
plastic
tightly '.
around the
stem

1
H Start binding
from below
the wound

3) Then wind the
plastic tightly
upwards

Wind
the plas£4>

tic to
above
the join,
then
wind it
down
again

Bind down

to where the | Tuck the end of

plastic the plastic so it
started points downwards
8 The Farmers' Handbook, "Near The House - 2"

how to do

Measuring a local
rootstock 3-4 inches
from the base

Cut at the
measured place

Measure the scion |

~— from the good |
| fruiting tree to fit |
the rootstock

Chapter 12 - Grafting




, Make a slanting cut 1 inch
long on the base of the scion.

Push the scion
: RN - DR and rootstock
Make a small nick e B __ ] together so that
about half way | the nicks on each
down the face. Yl face insert into
' each other.

yo o
Carefully bind the
graft tightly so no air
or water can get in to

Hold the scion in the the wound.

mouth to prevent
drying out.

-

Make the
same 1
inch
slanting
4 cuton
the root-

E i

i =i
il -
; I
L i
| =)

Rootstock

with nick
close up
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A8 Binding the graft with
™ plastic is shown on p.8

—

This scion
shown
sprouting
2 weeks
after being
grafted.




a S s =, P gl St
A stone mulch has been NI A grafted
placed around a . w_';;'. ‘... | seedling shown
seedling grafted directly =" | growing well in

in the fields. (i¢) its permanent

Grafted seedlings
shown in the nursery.
An arrow marks the
bound graft. (=)

If the root-
stock is
bigger than
the scion.

A shoot sprouting from the

| rootstock of the graft. This -
should be pinched off. aee It’s OK to graft a One side of the cambium
S S B e AW L small scion onto a of root stock and scion
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How to

Maintenance  maintain
a grafted seedling
| Without
Care needed after grafting protection,
work is

» The grafted seedlings need fencing
against livestock, and should not be
touched.

* They should be protected from
strong sun, wind, hail, and heavy
rain. Make a 50cm high thatch
to place over them, and the
nursery should be in a sheltered
site.

» The seedlings need regular
watering to keep the soil moist.

e After 4 months, when the scion
has sprouted well, the plastic
can be carefully removed.

wasted

Pinching

Any leaves or branches sprouting below the graft (from
the rootstock) should be pinched off with the fingers, other-
wise they take valuable water and nutrients meant for above
the graft. This is called pinching.

If the graft is unsuccessful, a single sprout from the
rootstock can be allowed to grow. This can be used to graft
another scion again next year.

Citrus root-
stock is
grafted in the
Autumn and
kept under
plastic until
Spring.

Compatible species and timing of grafting

Month
Type of scion Type of rootstock  (Northern
Hemisphere)
1. Improved all can be grafted
peach, plum, onto wild peach, Jan./Feb., Sept.
apricot, almond plum or apricot
2. Soft shelled walnut local walnut March, April
3. Pear wild pear Jan./Feb., Sept.
4. Orange trifoliate Oct./Nowv.
S. Persimon local persimon Jan./Feb.
6. Apple wild apple, Jan./Feb., Sept.
crabapple
7. Cherry wild cherry Jan./Feb.

14 The Farmers' Handbook, "Near The House - 2"
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Grafted seedlings
should be given
water and compost

Grafted seedlings
should be
protected from
livestock

Any leaves or |
branches sprout-
ing from below
the graft should
be removed

mpf

vy A NN lemon| .
| grass A ; )
. AT Yy
A I': ﬁlfll "‘iﬁf .ﬂ HIII

-
i

P ~T
e ke

) ilr y ........
Around the
fruit seedling,
plant com-
panion plants T::Eerl)ll;lz;nvcel:les
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The method for grafting walnut is slightly
different to that given above. Let’s see :

,a— — How the scion is joined

Make a point onto the rootstock
on the scion,
with one edge

slightly ﬂ
longer than
the other |

When the
rootstock and
scion fit per-
fectly, cut off the
rootstock above
the graft. Then
bind it as in the
normal method.

p

The skin of the sisal (Agave) can be
used to bind the graft. The skin is re-
moved as shown here. More details
about this are given in chapter 10 -

Fruit Introduction ‘

18
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Farmers' Mr Shanta
Bahadur Pun

Experience

From Jajarkot district, Dhime -
7, Dharnasi village in Nepal, Mr
Shanta Bahadur Pun has done
plenty of grafting. Now let's
read about his experiences.

€ After I learned grafting [
practiced at home with a small
local, wild peach nursery. Onto Shanta Bahadur Pun
them I grafted improved peach,
plum, apricot and almond. On such a small piece of land this
gave such a high production, and you can literally eat the
fruits of this success within 3 years! In the spring, shades over
the beds are very important - this stops the hot sun from dry-
ing out the newly grafted seedlings. Water needs to be given
carefully, at ground level. If you water from above, water can
get inside and ruin the graft, and it can also shake the seed-
lings and so break the graft. The cutting tools need to be sharp
and clean - like in any operation. I’ve succeeded using just
the local ashi (hook), I don’t need a posh grafting knife. At
first the other farmers didn’t believe that it would work. I
grafted plants on my own farm, and sold them. Then they
believed me. Nowadays all the farmers have small or largz

nurseries on their land. 17 /
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Subjects Related to Grafting

This book provides enough information for you to be
able to do your own grafting on fruit trees. However, this
information is also linked to other methods. For extra benefits
let's read, learn and practice from other related chapters.

% Fruit Nursery chapter
How to grow root stock from local wild fruit
seed for grafting and budding on your own land'~s,

<_ ._- Grihasthi Communications

-u:t. Stone Grafting, Budding, Top Grafting
and Air Layering chapters
Information about various simple methods
of growing improved fruit varieties at home for
planting on the farm are given in these chapters.

va¥f Fruit Tree Planting chapter
After raising good seedlings in the fruit nursery,
if they're not planted well all the work can go to
waste. Information is given in this chapter.

other multi-purpose trees to give more and quicker
benefits for less work is given in this chapter.
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Fruit trees which
have grown from seed
may not give good
fruit. There are vari-
ous other ways to
make sure that trees
fruit well. Depending
on the variety and
season there are differ
ent methods to im-
prove fruit trees. One
way is by taking a
local, wild fruit tree
and transferring a bud
from a tasty, good and
heavy-fruiting tree
onto it. This is called
Budding. Budding is
just one of the tech-
niques used to im-

A one year old budded
peach seedling

prove fruit trees so that they give more production.
This chapter gives information about where, when and
how to do budding, so you can do it at home to produce

your own good quality fruit seedlings.

-_—




Why do Budding ?

Benefits of Budding .S Z

* the tree produces good fruit ¢ to use time efficiently

* the tree fruits sooner * to save having to buy fruit
 you don't need to wait for seedlings

other seasons and methods ¢ to increase farm production;
* to be able to produce good ¢ to develop new skills
trees in your own time * to increase production from
less land

When to do Budding ?

Budding should be done in the early Summer when new
shoots are sprouting and sap is rising the most.

Materials Needed to
do Budding

seedling
(rootstock)

buds from a
good fruiting
tree

2 The Farmers' Handbook, '"Near The House - 2"

How

to do
Budding ?

[ 1. Selecting bud wood for budding ]

The first thing to do in budding is to select good buds
from the tree you want to propagate. If this is far away then
the whole branch containing the bud should be cut and

brought. Don't bring a
branch which doesn't
have good buds on it.
Good buds can come
from the current year's
growth, or from last
year's wood.

77

/j«/
7
The more
sprouting buds
on a single leaf

axil, the better.

Selecting buds from
a good fruiting tree

Chapter 13 - Budding




—[ 2. Cutting the selected bud ]7

Make a cut through
the bark to the wood
about half an inch above
the selected bud. Taking
care not to damage the
bud, cut from half an
inch below the bud,
upwards to the first cut
as shown in the picture.

Carefully separate any
wood that has been cut from
the bark and bud (see the
picture at the top of the next
page). Now the bud is ready.
Put the bud in a bowl of water,
so it can be carried without
drying out.

If there are leaves on
the budwood, these
can be trimmed as

shown here.

The Farmers' Handbook, '"Near The House - 2"

SN

-

any wood

from the bud , Throw this

bit away

Now this bud is
ready to graft.

| 4. Preparing the rootstock

A compatible local, wild variety of seedling is called a
rootstock. The rootstock shouldn't have any disease or
wounds. The rootstock should be prepared before the bud is
cut, to save time. How to prepare rootstock is described in the
Fruit Nursery chapter. The rootstock seedling should be well
watered and mulched the day before it is to be budded.

- u“v‘; First make a horizon-
tal cut in the bark, as
~ deep as the wood

Then make a vertical
cut from the centre of
the first cut, down
about an inch, to make
a"T" shaped wound.

Chapter 13 - Budding 5




—[ 5. Joining the bud to the rootstock ]— L et's S ee how to do

To graft the bud from the improved tree, use your knife Buddmg
to prise open the T-shaped wound, and slowly insert the
budwood downwards into the opening. The budwood should
fit exactly into the inside of the T. If there is a small piece of
the budwood left sticking out above the horizontal cut in the
rootstock, this should be cut off.

Make the first horizontal cut half
an inch above the selected bud

. Second cut
from half

; | an inch
Showing the _ below

R line of the
W N cuttore-
move the bud

Part 6, binding the bud with plastic, is
continued after the colour pictures .....

’ 6 The Farmers' Handbook, '"Near The House - 2" Chapter 13 - Budding




bowl of water

Put the bud in a

Trim off
half the
leaves

from the
bud

Wood
removed

the bark

-
Then cut

vertically
through the

zontal cut through
the bark

This leaves a
wound like the
English "T"

The bud to
be joined is
ready

8 The Farmers' Handbook, '"Near The House - 2"
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" start to
join the
bud and

rootstock

Now carefully
bind the bud with

Prize open the
bark and slowly
insert the bud
down into the

Leave the bud
sticking out from

The bud should
be inside the
wound, flat
against the inner
wood

6. Binding the bud

- A8 Ak A
S
Dy A

"
-

\
P |
|
|
i

L=
e 1
4

|
|

After inserting the bud use an inch-wide strip of thin plastic
to bind it fairly tightly onto the rootstock. Cover the wound,
binding from the bottom to the top and back down again.

Finally, bind the tail of
the plastic so it points
down to allow any rain
to run off

Don't cover the bud and
leaves with the plastic,
leave them outside.

this plastic

the plastic

10 The Farmers' Handbook, ""Near The House - 2" Chapter 13 - Budding 11




How to
maintain
a budded seedling

Maintenance

How to tell if the budding is successful

Two weeks after the budding is done, gently pull at the leaf
stems on the bud. If the leaf comes away easily from the
base, even by just touching it, the budding has been success-
ful. If the leaf does not come away even with a stronger tug,
and slowly dries up, then the budding has probably failed

Then you can try again by grafting in the winter.

not, the plastic needs to be gently
cut and removed after 3-4 weeks
otherwise it will "strangle" the
growing seedling. This can kill even
a successful bud.

12 The Farmers' Handbook, ""Near The House - 2"

4[ Things to do after budding is complete ]7

Give plenty of water to the seedling immediately after
budding. Keep the budded plants well mulched. Make a
thatch to shade the seedlings from the hot sun. Water and
weed the seedlings as necessary. Care-
fully remove any buds that sprout
below the new 4
bud. In the autumn
after the budding
was done, carefully
cut off the top of
the seedling just
above the new bud.

~

- J

[ Planting the Seedling ]

If the seedling is deciduous (that is it drops its leaves in
winter) the budded seedling can be planted out in late win-
ter. If the plant is evergreen it is usually planted in the sum-
mer. A good place to plant such a valuable seedling is in an
old pit latrine. Other-
wise, dig a pit one (
metre deep and one
metre wide, fill it with
compost and soil, and
plant the seedling
there. Full information
about this is given in
the chapter Fruit Tree
Planting.

Companion N
- plants
N J

Chapter 13 - Budding 13




[ An easy way to irrigate fruit trees ]

e -~ | Bury a porous clay pot about 50cm )
= i . away from a newly planted fruit
12°7| seedling. When this is filled with
e water, it soaks out of the pot di-
rectly to the root zone of the seed-
ling. Instead of a pot, the hardened
shell of a bottle gourd can be used,
with a small hole made in the base

You can also use the skin
of the sisal leaf (Agave) to
bind the bud. As shown
here, carefully peel the
skin from the leaf. See
chapter no: 10, Introduc-
ing Home Fruit Produc-
tion for more details

The Farmers' Handbook, '"Near The House - 2"

Farmers'
Experience

Mr Lal Bahadur
Budhathoki

From Nepal, Jajarkot district,
Khalanga - 5, Pokhara village,
Mr Lal Bahadur Budhathoki has
done plenty of budding. Now
let's hear about his experience.

€ T first learned about budding
from the Homestead Programme
(JPP) and came home and started
budding improved peach onto our - FL
local, wild peaches. Budding is done 7 .1 B. Budhathoki
in late June, and when other local
farmers saw, they were amazed that you could transfer just a
bud from one tree to another. I budded peach onto wild peach,
and pear onto our local wild pear, but this wasn't as good as the
peach. Now the local Farmers' Group has started to do it. Eve-
ryone thinks it's great, and it's cheap too. The budding is done
in late June, and then the top is cut off in the Autumn to allow
the bud to grow on up. If it fails, it doesn't affect the tree and
you can graft again in the Winter. Also, if grafting is unsuccess-
ful in the Winter you can do budding on the same plant in the
Summer. Either way the seedling isn't wasted. We don't use
fancy grafting knives - just a razor blade and ashi (local cutting
hook) are enough. The plastic is to keep out air and water, but
needs removing quickly, within the month. 17 —

Chapter 13 - Budding 15




i¥ Fruit Nursery chapter
How to grow root stock from local wild fruit seed at
home for grafting and budding on your own land.

u—,‘l Fruit Tree Planting chapter

After raising good seedlings in the fruit nursery,
if they're not planted well all the work can go to
waste. Information is given in this chapter.

‘kﬁ“ Integrated Fruit Orchard chapter

Information on how to plant fruit trees with various ¥

other multi-purpose trees to give more and quicker
benefits for less work is given in this chapter

@ Agroforestry chapter

Planting trees on farmland can bring farmers many
benefits. But you can't plant any type of tree, nor
anywhere. This chapter gives information on how
to plant trees without affecting farm yield

@ Grafting, Top Grafting, Stone Grafting
& Air Layering chapters
Here is more information about various simple
methods of growing improved fruit varieties at
home for planting on the farm.
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rafting
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The Farmers' Handbook - '""Near The House 2", Booklet 14 - Stone (

| &) What is S
Stone Grafting ?

In the tropics and
sub-tropics, many farmers
like to plant mango trees.
Demand for good fruit is
increasing, and farmers
are understanding the
benefits of this. Farmers
want to plant mangos, but
often the seedlings aren't
available, or if they are,
they're expensive. But
there is an easy way of
producing good quality
mango seedlings. This is
called Stone Grafting.
Using this method,
mango seedlings can be
grown quickly and
cheaply at home, produc-
ing good quality fruit. Grafted trees also are fast to produce
fruit. This means that poorer farmers can easily plant mangos
without going into debt, and get faster benefits.

In this booklet you can learn how to do stone grafting for
quick and easy mango production at home.

Grafted mango in fruit, Nepal




do Stone
Grafting ?

Why

Nowadays most mango grafting is done using the
"Inarching" method. But this takes 2-3 years to produce a seed-
ling, which is why mango seedlings are so expensive. Also, in
Nepal, the skilled grafters live in the south, so it is difficult to
obtain mango seedlings in the poorer northern hill districts.
Transport is expensive, and many seedlings can die during the
journey in the hot summer, when they are distributed. Seedlings
costings 2 or 3 times as much after they have been transported
from the nursery into more remote hill districts.

So there are many benefits from using stone grafting to
produce mango seedlings :-

» quick production - while it takes 2-3 years to produce a
seedling for distribution with inarching, it takes 2 months
with stone grafting;

 stone grafted seedlings are cheap to produce

 stone grafting is an easy method

* many seedlings can be produced in a small place, unlike
inarching

» seedlings can be produced near to where they are to be

planted %

This Booklet's Author :

Chris Evans
Appropriate Technology Asia, Nepal

2 The Farmers' Handbook, '""Near The House - 2"

to do
HOW Stone Grafting ?

When to do Stone Grafting ?

Stone grafting is done in the early summer, at the time
when wild mangos are ripe and the tips of the branches have
new red shoots.

Where to do Stone Grafting ?

A stone grafting nursery can be made at home on a small
plot to grow just a few plants, or on a big plot with 2-300
plants. One square metre of nursery bed can contain about
100 plants. For this, a well shaded spot is needed, protected
from livestock, and easy to visit for care and maintenance. If
possible, there should be good fruiting mango trees nearby
from which to take scion for grafting.

/—(Materials Needed to do Stone Grafting jﬁ

cutting razor -’ E,
Good fruiting tool blade
variety of mango
(mother tree)  large poly-

thene pots (4 local/wnld
inch diameter) mango seeds

e

thin plastic

thick
plastlc

S

'a.l»"’

secateurs

Booklet 14 - Stone Grafting 3




1. Planting the Seed

« Fill the polypots with fertile
soil.

 Dig a trench for the nursery
bed, about 4-6 inches deep. The
width and length of the trench ;
depends on how many seedlings are W
to be produced. @

 Lay out the thick plastic in the base of B
the trench.

* Place the filled polypots in the trench.

* Collect ripe seed from healthy, disease-
free wild local mango trees. They ripen
at just the right time for stone grafting.

» Sow the seed in the polypot and cover
with the soil.

» Watch for when the seed starts
to germinate. Within a week,
the first seeds will start to
grow, but they won't all
start at the same time. Keep
the sprouted pots in one
place.

With stone grafting it is important to
keep note of the time when the rootstock '
germinates. On the next page is a type of calendar
showing which work needs to be done, at what time.

4 The Farmers' Handbook, '""Near The House - 2"

7 days after the seed has sprouted
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2. Preparing the Scion

A scion needs to be cut and
brought from a healthy, good fruit-
ing mango tree. This is called the
mother tree. Before the scion is
cut it needs to be prepared while
still on the mother tree, and the
time to do this depends on when
the rootstock seed had sprouted in the
nursery. Five to seven days after the
seed has sprouted in the nursery, you L
need to go to the mother tree and prepare
the scion. However many seedlings in the nursery are
5-7 days old, the same number of scions need to be

prepared on the mother tree.
(\\‘m

o\

Preparing the Scion

Go to the mother tree and se-
lect branches for scions. If the
branch has red sprouting tips, then it
is suitable to use as a scion. The
branch and tip should be healthy and
disease free. Now trim off the leaves
around the tip for a length of about 6
inches, but don't trim the tip itself.

&/%\

The third part of Stone Graft- ( )
ing is continued on p.11. \ %
Qq \/

6 The Farmers' Handbook, '""Near The House - 2"

don't cut
the red tip

Let's See

Close up of " g
local mango
seed planted in

polypots

Booklet 14 - Stone Grafting

how to do
Stone Grafting

Local mango
seed planted
in polypots
filled with

~ fertile soil




On the mother tree,
leaves are trimmed
down to 6 inches from
the red tips, but the tips
are not cut.

After a week
the scion 1s
cut from the
mother tree.

|
d
5 B

/

" The scion should immedi-
ately be put in water, and
its leaves trimmed.

O\ W
>y if‘ h i éf g
&%

s
i I4. ? - .
A scion + '3 / r u’ J - B
prepared on the | | - B | E Make a 1 inch cut down
mothfar treef \ ' the centre of the local root-
looks like this. stock with a razor blade.

Booklet 14 - Stone Grafting
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3. Cutting the Scion
Insert the pointed scion into

The trimmed branch will be cut for use as a scion to join
the rootstock

to the rootstock, but not yet. It will be another week before
this is done, and until that time the trimmed, red branch tip
will remain on the mother tree.

» After 7 days return to the mother
tree to collect the scion.

» Using secateurs or a sharp
tool, cut the branch 6 inches
from the red tip. As soon as it
has been cut, put the scion in
a glass of water. This is be-
cause it is very soft and will other-
wise dry out quickly.

* When the scion is in the glass,
trim each leaf as shown. This
also reduces water loss.

» Now take the scion to the nurs-
ery, where it should be grafted
immediately onto the rootstock.

4. Grafting the scion to the

rootstock
The grafted seedling is then put inside plastic. « By this time, the seedlings growing from the local, wild
There are 2 methods :- for a single seedling mango seed should be 12-14 days old. Their leaves and
cover and tie with a plastic bag (left), or for a stem should be soft and red, like the scion on the mother
tree.

whole nursery, cover with a plastic sheet (right).

10 The Farmers' Handbook, '"Near The House - 2" Booklet 14 - Stone Grafting 1




it 3-4 inches high.

@Make a 1 inch slit
straight down from the
centre of the top of the rootstock with
razor blade.

@ Trim both sides of the end of the scion
to make a point, leaving the scion

about 3-4 inches long. The trimmed

point should be 1 inch long.

@ Now carefully insert the point of the
scion into the slit on the rootstock.

@ The rootstock and the scion
should be exactly fitting

@Very carefully bind the root-
stock and scion with a thin
plastic strip so that water
cannot enter. The cut parts of
the rootstock and scion should
be completely covered.

®

Now the grafting work is complete ]

i1ie Farmers' Handbook, "Near The House - 2"

<
\ “‘e“‘a“c How to maintain
N‘a a grafted seedling

Care for the seedling after stone grafting

At first the grafted seedling is very weak. Even though it
may be well grafted, if it is not cared for properly the graft
can fail and all the work will be wasted. Care should be given
as described below.

 The seedling should not be touched or moved.

 The seedling needs lots of water. However, water cannot be
given from above because the falling water will shake the
seedling and the graft can break. Therefore, water should be
given from the bottom by pouring it into the trench where the
polypots are placed. This will seep into the polypots through
the holes, and go directly to the roots. This is better for the
seedling.

» The seedlings need to be kept in a moist environment. So cover
the nursery with plastic and bury the edges, like in the hot bed
nursery, so no air can get in. Only open when watering.

“.5 The grafted seedlings

e 1

"% Y should be watered
& " || from below, not above.
e " Nl




» The seedlings should be well shaded.

« Within 1-2 weeks you will know if the graft has been suc-
cessful or not. If not, the top will dry out and die.

o If the graft is successful, the seedling can be planted out
into its permanent position after 2 months in the nursery.
For this, a pit needs to be dug and composted beforehand.

» The mango may flower after a year, but it is not good to
allow it to fruit for at least 3 years. During this time, the
flowers should be removed to stop fruiting.

* How to plant fruit trees such as the mango is descibed in
the Fruit Tree Planting booklet.

Bury a porous clay pot about 50cm
away from the newly planted mango
seedling. When this is filled with
| water, it soaks out of the pot directly

| to the root zone of the seedling.
Instead of a pot, the hardened shell
of a bottle gourd can be used, with
a small hole made in the base.

Mr Ishwari
Prasad Panti

Farmers'
Experience

14 The Farmers' Handbook, '""Near The House - 2"

From Nepal, Rupandehi dis-
trict, Butwal town, Mr Ishwari
Prasad Panti is a horticulture
expert who has done lots of
stone grafting. Now let's hear
about his experience.

€6 The first thing to pay atten-
tion to in stone grafting is the
nursery. The rootstock as well as ~ Mr Ishwari Prasad Panti
the mother tree need good care.
When grafted, the seedlings should be under plastic, and in
the shade. In the full sun, all the work will be wasted. Too
much wind can also dry out the seedlings. For the rootstock,
plant ripe seed from wild, local mangos (which grow every-
where) in the nursery. After the rootstock has germinated, it is
grafted when it is red. The scion from the mother tree should
also be red. One week before grafting the scion should be
trimmed while still on the tree. The rootstock should be cut to
3inches tall, and slit down the middle. The scion should be
the same size, and cut to a 1 inch point. Making sure the
edges are matching, the scion is inserted into the rootstock.
This method is very quick, and I can get a 65% success rate.
It's also possible to stone graft even when the rootstock seed
has just split and the stem is just pushing out. 17 ; % y
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Subjects Related to Stone Grafting

%% Fruit Tree Planting booklet

After raising good seedlings in the fruit nursery, if
they're not planted well all the work can go to
waste. Information is given in this booklet.

.= Integrated Fruit Orchard booklet
Information is given in this booklet on how to plant
fruit trees with various other multi-purpose trees,
giving extra and quicker benefits for less work.

‘.2~ Agroforestry booklet

Planting trees on farmland can bring farmers many
benefits. Different types of trees grow better in
different places. This booklet gives information on
how to plant trees to increase farm diversity and
productivity, without affecting crop yield.

+. 72 Pit Latrine booklet

A fruit tree grows best if planted in a big pit. If you
have an old pit latrine to plant in, you can double
the benefits. In this booklet learn how to make a
hygienic, cheap and productive pit latrine.
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