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BETTER FARMING SERIES

The titles .published in this series were designed as
handbooks for an intermediate level agricultural education
and training course. They may be purchased as a set
or as individual documents. New titles will be added
from time to time.

. The plant: the living plant; the root
The plant: the stem; the buds; the leaves
The plant: the flower

The soil: how the soil is made up

The soil: how to conserve the soil

The soil: how to improve the soil
Crop farming |

Animal husbandry: feeding and care of animals
Animal husbandry: animal diseases; how animals
reproduce

10. The farm business survey

11. Cattle breeding

12. Sheep and goat breeding
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15. Cereals | S

' 16. Roots and tubers

17. Groundnuts
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27. Freshwater fish farming: how to begin
28. Water: where water comes from

29. Freshwater fish farming: the pond

30. Better freshwater fish farming: the fish
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PREFACE

This manual is a translation and adaptation of “'La plante —
la fleur,” published by the Agri-Service-Afrique of the In-
stitut africain pour le développement économique et social
(INADES), and forms part of a series. Grateful acknowl-
edgement is made-to the publishers for making available
this text, which it is hoped will find widespread use at the
intermediate level of agricultural education and training in
English-speaking countries.

The original texts were prepared for an African environment
and this is naturally reflected in the English version.
However, it is expected that many of the manuals of the
series — a list of which will be found on the inside front
cover — will also be of value for training in many other
parts of the world. Adaptations can be made to the text
where necessary owing to different climatic and ecological
conditions.

Applications for permission to issue this manual in other
languages are welcomed. Such applications should be ad-
dressed to: Director, Publications Division, Food and Agri-
culture Organization of the United Nations, Via delle Terme
di Caracalla, 00100 Rome, Italy.

The author of this English version is Mr. A.J. Henderson,
former Chief of the FAO Editorial Branch.
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FIRST WEEK

The flower.

Read pages 4 to13.
e Take a good look at the flowers where you live.

@ |If the okra, hibiscus, cotton and groundnuts
are not in flower,
look carefully at the drawings.
Make sure you recognize
the male and female organs in the flowers.

@ In this course there are some new words.
Learn them well.
Then you will follow the rest of the course
more easily.

SECOND WEEK

The reproductive organs. Fertilization.

Read pages 10 to 15.

e This means you will study once more pages 10to 15
on the reproductive organs.

e Make an effort to understand these pages,
to look carefully at the flowers and the drawings.
It is very important to understand ferilization fully.
If necessary, go over it again.




'THIRD WEEK

The fruit. The seed. Germination,

Read pages 16 to 21.

@ To help your memory,
read again pages 10 to 15.
They explain how fruits and seeds are formed.

@ In learning how the germ grows,
you will understand why it is necessary
to sow seeds with great care.

FOURTH WEEK

Seeds and sowing: choosing, practical advice, storing.

Read pages 22 to 28.

What you learn this week
will be useful in all your work,

@ Read again with care the whole course
(especially pages 10 to 15).

@ Answer the question paper.
Try to answer the questions
without looking at the course.
Then look at the course
to see if you have given the right answers.




You want to understand what you are doing.

You don't want to work like a machine.

® You sow seed in order to get a good harvest,
but you want to understand
how the flower produces the fruit,
how the fruit produces the seed,
how the seed produces the plant.

You want to know
how the plant reproduces itself.

® You want to understand

why you must choose good varieties,
selected seed;

why you must disinfect seed;

how you can best store the harvest.

We must study the flower, the fruit and the seed
in order to understand them better
and to get good harvests,




THE FLOWER

Where is the flower?
The stem bears buds (see Booklet No. 2, page 12).

The buds produce leaves or flowers.

Often the flowers are between the stem and the leaf.

Flowers

Coffee flowers ' Maize flowers

Flowers can also grow
at the tip of the stem.




How flowers are made

All the plants you grow have flowers.

@ The cotton flower |
is like the hibiscus flower.

There are flowers which are alike; -
they belong to the same family.

@ The cotton flower
is not like the maize flower.

There are flowers which are different;
they do not belong to the same family.

@ The flowers of rice, maize, sorghum
are pressed close together
round an axis, a main stem,

They make a spike.

The flowers of coffee and hibiscus
are not pressed close together.

@ There are flowers of all colours:
reds, yellows, violets, greens, greys.

For instance, grass flowers are green.




Let us look at a hibiscus flower, or one of cotton,
which has been cut in half with a razor blade.

The stamens
are male organs.

Stamens

The ovary &

is the female organ.

QOvary

Hibiscus flower cut in half

Around the ovary and the stamens
there are protective organs.




Let us look at a groundnut flower.

Stamens

The stamens Ovary

are male organs.
' Ovules

The ovary
is the female organ.

Groundnut flower cut in half

Around the ovary and stamens
there are protective organs.

They protect the stamens and the ovary.

Protective organs

A groundnut flower
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Let us look at a maize plant.

@ At the tip
of the stem
there are a lot of
little flowers.

They have stamens
but no ovary.

They are
male flowers.
e In the middle

of the stem

{see page 6).

there is the spike #’A

It consists of
many flowers.
Each flower
has an ovary
but no stamen.

These are
female flowers.

Each flower,
each ovary,
produces
a fruit,

a seed,

e The male flowers
and the female flowers
also have
protective organs.

Female flowers

# - Male flowers

P

~.
N

A maize plant




THE STAMENS AND OVARIES

These are the most important parts of a flower.

Let us now look in more detail
at each of these parts.

This will help you to understand
the rest of the course.

@ The male organs.

Each stamen consists of a thread
with a little bag at the end.

In this little bag there is a yellow powder.
This is pollen.

If you touch the stamens of a flower,
pollen sticks to your fingers.

Pollen is produced by the stamens.

Not all flowers
have the same number
of stamens.

o2 :'- Stamens

The hibiscus flower
has many stamens.

A hibiscus flower

The groundnut flower
has ten stamens.

At the top
of the maize stem
there are
many flowers.

Each male flower
of maize
has three stamens.

10




® The female organs.
With a razor blade we W|II cut in half
an okra flower,
or a cotton or hibiscus flower.
The ovary is full
of little white grains.
These are the ovules.
The ovules will produce
the seed.

Qvary
with ovules

Hibiscus flower cut in half

From the ovary grows a long tube,
called the pistil.

The pistil of a hibiscus flowe-r
carries five little red globes
covered with moist hairs.

The pistil of a coffee flower
has only one giobe
(see page 14).
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The pistil of the female flowers of maize (see page 9)
is highly -developed.

On the female flowers of maize
you can see many pistils
(they look like hairs).

At the end of each pistil
there is an ovary
that produces a seed.

If you cut off the pistils,
there will be no seed.

THE PROTECTIVE ORGANS

Take a hibiscus flower.

The male and female organs
are protected by
five red petals.
These petals
go all round
the flower.

At the base
of the petals
is a little bowl
made of
five green leaves.
This is called
the calyx. /

Hibiscus flower seen from below

When the flower opens,
the petals come out of the calyx.

The calyx and the petals protect the inside of the flower.

12




SUMMARY

A plant flower has always:
a male part — the stamens;
a female part — the ovary; _
around these two parts — the protective organs.

Stamens and ovary can be
in the same flower,
for example, hibiscus, okra, cotton,
pimento, tomato, tobacco.

Stamens and ovary can be
in different flowers.
Then there are male flowers and female flowers,
for example, in maize and oil palm.

Stamens and ovary can be
in different flowers
and on different plants,

in the papaya tree, the male flowers and the female flowers
are not on the same tree.

There are male papaya trees and female papaya trees.
Only the female papaya trees bear fruit,

The male papaya trees cannot produce fruit,
but sometimes papaya trees that have male flowers
do produce fruit.

A male papaya tree A female papaya tree

13




What the flower does

Flowers have male organs and female organs,
The union of pollen and ovule produces a seed.
The seed can produce a plant,

FERTILIZATION
e How does the union of pollen and ovule take place?

The stamens produce pollen.
The pollen is very light.
Wind or insects can carry it a long way.
The pistil hairs are moist.
Pollen sticks to them.
The polien germinates in the pistil
as a seed germinates in moist earth.
The pollen penetrates inside the ovary
and into the owvule.
The ovule is fertilized.

A pollen grain germinates

Pistil 7
\§,

§
Ovary ;..
#3341
A
:’g}v
Calyx — E Two ovules ~

Coffee flower cut in half

Fertilization is the union of pollen and ovule,
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If the flower dries up before the pollen arrives,
there is no fertilization.
When the pistil is dry,
the pollen cannot germinate.

A very dry wind, for instance,
can prevent fertilization
and reduce the harvest.

After fertilization
the ovary and the ovules swell.
The ovary becomes the fruit.
The ovules become seeds.

If the ovary has-only one ovule,
the fruit will have only one seed,
for instance, mango, avocado.

if the ovary has several ovules,
the fruit wi!l have several seeds,
for instance, orange, papaya, bean, coffee.

The two ovules have
produced two seeds

Coffee fruit ... cut in half

15




THE FRUIT AND THE SEED

Plants are not all alike,

Roots, stems, leaves, flowers are different.
The fruits too are different,

The mango, cocoa pod, grains of maize,

the avocado, papaya and cotton boll
are all fruits.

But they are not alike.

MANGO

Mango cut in half

| ( / Flesh

Mango

The fruit of the mango is covered with a hard skin.

The flesh is underneath this skin,
It comes from the ovary of the flower.

It is yellow, juicy, good to eat.
It covers the seed.

The seed is big and hard.

It comes from the ovule of the flower.
It contains a germ.

In the ground the germ can produce a mango tree.

16




PAPAYA

Papaya seed cut in half

Papaya cut in half

The fruit of the papaya tree is covered with a very thin skin.

The flesh is underneath this skin.
It is yellow, juicy, good to eat.
It covers very many seeds.

Each seed contains a germ.

In the ground the germ can produce a papaya tree.

17




GROUNDNUT

Food

Shell ] store

Germ

The fruit of the groundnut is covered with a shell.
This shell is yellow; it dries when taken out of the ground.

It covers one or more seeds.
Each seed contains a germ.

In the ground the germ can produce a groundnut plant.

Husked
Rice grain rice grain

Rice panicle

Each grain of rice is a fruit.

The fruit of rice consists of two parts:
the seed and fine, dry husks.

Each grain contains a germ.

In the ground the germ can produce a rice plant.

18




SUMMARY

The flesh of the papaya and the mango,
the shell of the groundnut and the husk of rice
contain one or more seeds.

All fruits consist of a covering
containing one or more seeds.

We eat or sow
only the seeds and not the coverings
of millet, groundnuts, cotton or rice.

Removing the coverings of millet or sorghum
is called threshing.

Removing the covering of cotton
is called ginning.

Removing the covering of groundnuts
is called shelling.

Removing the covering of rice
is called husking.

Threshing, ginning, shelling or husking can be done
by hand in the traditional way
or by machine.

For instance, there are ginning mills for cotton.

We shall have more to say on this
in the courses on particular crops.

19




How the seed grows

@ A seed consists of:
@ a protective covering which is more or less hard;
@ a store of food;
@ a germ.

@ The germ is alive,
The germ takes its food
from the store of food built up in the seed.
The leaves and roots
cannot yet feed the plant;
they are still in the seed.

Young leaves

Germ /

Youhg root

Covering . <pod store

Groundnut seed cut open

@ The seed needs water.

The germ is a plant.

To grow it needs water.

The germ of a dry seed cannot grow.

When the soil is moist, water enters the seed.

Its skin becomes soft and splits. The germ grows.

Sowing must be done in moist soil.

But if there is too much water, seeds die.
They rot.

20




@ The seed needs air.

The germ is a plant. It breathes (see Booklet No. 2,
page 23).

The seed must find air in the soil.

Before sowing, the soil must be worked
so that air can get into the soil.

The soil must not be packed too hard over the seeds.
If the soil is packed too hard,
the germ will fack air and grow badly.

The seed must not be sown too deep.
If it is, it will lack air,
and its food reserves will soon bé used up.
The plant will not be able
to come out of the ground.

However, the seed must be sufficiently covered.

Seed that is not sufficiently covered germinates badly.
And the birds may eat it.

Seeds sown correctly

Seeds badly covered ' 1
- Seeds too deep

" |f seeds are sown at the same depth,

the plants come out of the ground at the same time.
They will all be the same size,

and you can more easily choose the moment

to put down fertilizers, apply pesticides,

and harvest.

21




‘Choice of seed

@ To get fine healthy plants and good harvests,
vou must sow good seed.

A child is like its parents.
An ailing, small plant
produces bad fruits and bad seed.

Bad seed produces bad harvests.

A modern farmer
chooses good seed
and gets good harvests.

Choosing good seed
does not take a lot of work,
does not take a lot of money.
It only needs care.

@ How to choose good seed.

To get a better harvest,
you must choose better seed,
better varieties.

What is a variety?
For example:

All maize plants are not alike.
The height of the plants,
the size of the heads of grain,
are different.
The grains are not all the same colour,
or the same shape;
the harvest is not always at the same time.

There are many varieties of maize.

22




Somke varieties give a bigger harvest.

For instance, local cotton yields 150 to 200 kilogrammes
per hectare,
Allen cotton can yield 1 000 kilogrammes per hectare.
The wild oil palm

yields about 20 kilogrammes of fruit clusters per year.

Selected oil palm |
can yield 100 kilogrammes of fruit clusters per year.

Some varieties can be harvested earlier.

In northern Cameroon,
gara sorghum grows in 110 to 130 days;
shoukouloum sorghum grows in 160 to 170 days.

Some varieties yield a better product.

Cotton fibres may be long or short.
Allen cotton has fibres
that are longer than Mono cotton.

Some varieties are more resistant to diseases.

Some varieties of groundnuts {(varieties 48-37 and 1.041)
do not get the disease called rosette.

These varieties are said to be
rosette-resistant.

In your home district, what varieties

do the extension officers recommend for millet,
sorghum,
cotton,
groundnuts,
rice,
tomafoes?

23




Practical advice

e Buy your seed from the agricultural service.

Grow the best varieties.
You will get good harvests,

To buy seed you need money.

So as not to waste money,
you must prepare your field well,
sow at the right time,
do the harvesting well.

® You can produce your own seed.
Choose the finest fruits
from your finest cocoa trees,
from your best field of groundnuts.
Take the best grains of maize.
The plant’s good qualities
will be passed on to the new plants.

Take the best beans from
the middle of the pod

Take the best grains from
the middle of the maize cob

24




Sort out your seed.

Do not use seed that is too old.
The germ is dead,
the seed will not germinate.

Use whole, well shaped seeds.
Remove all bad seed,
all small, broken, diseased seed,
and seed eaten by insects.

Well sorted seeds will all germinate.
You will get a good density
(see Booklet No. 1, page 26).

Disinfect your seed.
Seed can be attacked
by insects and diseases.

Protect seeds
against insects and diseases.

Mix a pesticide with the seed.

You can buy it from the agricultural service.
The agricultural adviser
will tell you how much to use.

You must follow his advice,

25




@ Make sure that _
the seeds and the pesticide are well mixed,
that all the seeds are covered by the pesticide.

Opening for filling and -

. Seeds and pesticides ar
emptying the drum i i

~ put into this metal drum

Equipment for treating seeds

‘ @ You must take great care. The pesticide is a poison.
Wash well after handling it.
Do not leave the pesticide near children.

Do not eat or give to animals
any seed treated with pesticide.

26




Storing grain and seed

The farmer puts his harvest in granaries.
In this way he keeps his grain and seed
s for the following vear.

Not all granaries are alike. -

They may be made of wood or clay or basketwork.
Granaries must not touch the ground.

Then the grain will keep dry.

Animals cannot knock over the granary
- and eat the grain.

' 1 metre above the ground

Basketwork granary

27




Before putting grain in granaries:

e the grain must be well dried.

Grain that is not dry enough may rot.
It will not be any good to eat or sow.
It is very important to dry grain well.

e the granary must be well cleaned.

Two weeks before harvest,
sweep and disinfect the granary.
Kill insects with a pesticide.

Ask advice from the agricultural officer;
some pesticides are poisonous.

Straw cap

Granary

28




SUGGESTED QUESTION PAPER

FILL IN THE MISSING WORDS

I3 [ are the reproductive organs of the plant.

The flowers have male organs called......____.. e

and a female organ, called .. . .

These reproductive organs are protected by the .....
andthe ... . ereemren————-

The unionof . from the stamensandofan ...

contained in the ovary, producea .......... .- e

A seed consists of 8 oeeeeeeenne , SOME oo eceameas and a..oeneeeee.o.

Like all living things, a seed needs .._........______...... and

A farmer chooses the best seeds, the best ......c......... .

He removes the broken and eaten seeds, he .. coooomeeee the seed.

To protect them from insects and diseases, he ... the seed.

ANSWER THE FOLLOWING QUESTIONS

What is the ovule?

What is pollen?

How is a fruit formed?

Why must seeds be sown at the same depth?

What does the germ need to grow?

How should seed be stored?

Explain to a friend why you use the best seed, the best varieties.
Explain how to choose seed.

Did the courses on the plant {Nos. 1, 2 and 3) interest you? What
part did you find most useful?
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Libraicia " Aux Belles Images', 281, avanus Moharmmed V, Rabal.

Keeslng-Boaksn V.B., Joan Muyskenweg 22, 1096 CJ Amsterdam.

Govarnmant Printing Oftica. Government Priming Office Bookshops: Ratail Boakshop, 25 Autland Street. ‘Maii Orders, BE
Beach Road. Private Bag C.P.0., Auckland; Retall, Ward Street, Mail Orders, P.O. Box 857, Hamitton: Retall, Mulgrave
Streel {(Head Office), Cubacade World Trade Centre, Mail Orders, Private Bag, Weilinglon; Retall, 158 Haraford Street,
Mail Orders, Private 8ag. Christchurch; Retall, Princes Strest, Mait Orders, P.O. Box 1104, Dunedin.

University Bookshop (Nigaria} Limled, Univarsity of Ibadan, Ibhdan.

Johan Grund Tanem Bokhandsl, Karl- Johanagale 41-43, PO, Box 1177 Sentrem, Qsta 1,

Mirza Book Agam':y. £5 Shahrah-e-Quaid-e-Azam, P.O. Box 729, Lahore 3; Sasl Book Store, Zaibunnisa Streel, Karachi.
Distribuidera Lewis S.A., Edlificio Dorasol, Calla 25 y Avenida Balboa, Apartado 1634, Ponema 1,

Agencla de Librerias Nizza S.A., Casliia de Correo 2596, Eligio Ayale 1073, Asuncién,

Libreria Distribuidora “Sanla Rosa", Jirén Apurimsc 375, Casilla 4837, Lime 7.

‘The Modern Book Company Inc., 922 Rizal Avenuve. P.O. Box 832, Manila.

Ars Polona, Krakowskis Przedmisscie 7, 00-068 Warsaw.

Livrarla Bertrand, 5.A.R.L., Rua Jodo de Dous, Venda Nova, Apartado 37, 2701 Amadoasa Codex; Livearla Portugal, Dies y
Andrade Lida., Rua do Carmo 70-74, Apertado 2681, 1117 Lisbon Codex; Edigtes 1TAU, Avda. da Rapithlica 46/A-ric
Esgdo., Lisbon 1, -

Hexim, Str. 13 Dicambria No. 3-5, Bucharest, éector 1.
The Modern Commercial Universily Baokshop, P.O. Box.394, Rlyadh.
Pravinclal Enlerprises, 26 Garrtson Stresl, P.O. Box 1228, Freelown.

MPH Distributors (S) Pte. Ltd, 7177 Stamtord Road, Sing:pure 6; Seiact Books Pte. Lid, 215 Tangiln Shopping Centrs, 19
Tanglin Roed, Singapore 1024; SST Trading Sdn. Bhd., Bengunan Takno No. 3865, Jin 558, P.0. Box 227, Pataling Jaya,
Salangor.

"Samater's”, P.O, Box 938, Mogadishu.

Mundi Prensa Libros S.A., Cantelld 37, Madild 1; Librerla Aérfcola, Fernando Vi 2, Madrid 4,
M.D. Gunasena & Co. Lid, 217 Qlcott Méﬁvnlha. P.O.‘Box 248, Colombo 11,

Unlversity Bookshop, University of Khartoum, P.0O. Box 321, Khndoum.'

VACO n.v. in Surinsme, Domines Strast 26, P.0. Box 1841, Paramarlbo,

C.E. Fritzes Kungl. Hovbokhandel, Regeringsgatan 12, P.O. Box 16356, 103 27 Stockholm. Paricdicals: Wennergren-Wil-
liams AB, Box 30004, 10425 Stockholm,

Librairie Payot 5.A., Lausanne and Geneva; Buchhandiung und Anliquariui Halnirmann & Co., Kirchgasse 17, BDO1 Zurich.
Dar-as-Salasm Bookshop, P.O. Box 9030, Dar-es-Salaam; Beokshop, Univeralty of Dar-es-Sataam, P.O. Box 883, Morogore.
Sukesapan Panil, Mansion 8, Aajadamnern Avenus, Bangkok.

Librairie du Bon Pestowr, B.P, 1184, Lomé.

Soci#té funisienna da ditfuslon, 5, evenue da Carthage, Yunis,

Her Majesty's Stationery Office, 48 High Holborn, London WC1V BHE (callers only); HMSO Publlcations Centre, Agsncy
Section, 51 Nine Eims Lane, London SW8 5DA {Irade and Londen area mail orders). 13a Caostie Stroet, Edinburgh EH2
3AR; B0 Chichester Street, Beilast BT1 4IY; Brazennose Streel. Manchester M&0 8AS; 258 Broad Streal, Birminghom
B1 2HE; Southsy House, Wine Straal, Bristol BS1 2BQ. ' : :

UNIPUS, 1180 Avenuse of the Amaerlcas, New York, N.Y, 10036,
Libreria Agropecuaria S.R.L., Alzalbar 1328, Cesllie da Correos 1755, Morlavigeo.

Jugoslovenska kn}iga. Trg. Republike 58, P.O. Box 36, 11001 Belgrade; Cankarjeva Zalnzba, P.O.  Box 201-IV, 61001
Ljubljana; Prosveta, Terazljs 16, P.O. Box 555, 11001 Belgrade.

Kingstons (Zsmbla) L1d, Kingslons Building, President Avenus, P.O. Box 139, Ndols.

Requests fram couniriea where salas agents have not yst been appointed may be sent to: Distributlon and Salen Sectlon,
Food and Agriculture Organizatlon of the Unlted Natlons, Via dells Terme di Caratalia, 00100 Rome, Haly.
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