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FOREWORD

IICA - Jamaica - who recognised the need -~ with financial assistance from the
Canadian High Commission and the Royal Netherlands Embassy, spearheaded the pre=-
paration of "ABC of Vegetable Farming" - a high school textbook to teach Agri-

culture.

"ABC of Vegetable Farming" is a revolutionary step in Caribbean secondary educa-
tion, in that it seeks to provide that much talked about agricultural textbook in-

formation which was hitherto conspicously absent.

This most important break-through and the information provided therein are in
line with the philosophy of Caribbean Governments and the Jamaican Ministry of
Agriculture which clearly indicates that children at primary and secondary stages
of education.should be exposed to agricultural education.

While no praise can be too high for IICA, the Canadian High Commission, the Royal
Netherlands .Embassy and Jamaica (Ministry of Agriculture) for their sterling con-
tribution, special tribute should be paid to two members of the staff of the
Ministry of Agriculture, Jamaica:~Mr. Neville Farquharson who prepared the origi-
nal document in 4 volumes and Garnet Malcolm who read and assisted in editiﬁg

the document.

It is my wish that "ABC of Vegetable Farming" will not only find pride of place

in school and home libraries, but will be used to the extent it will assist in
gulding teachers to impart, and students to become eminent fellows in their fields
of endeavour. For the youth to whom this textbook is dedicated, I am sure it will
become a guiding influence.

Derrick Stone
Permanent Secretary
Ministry of Agriculture of Jamaica.







PROLDGUE

The office of IICA/Jamaica is extremely pleased that the proposed book titled
"ABC pf Vegetable Farming" has reached this draft staae of preparation.

The fact that this activity became possible once IICA had thought of the idea
was due in large measure to the financial assistance provided by the Canadian
High Commission and the Royal Netherlands Embassy, to both of whom we are pro-

foundly grateful.

There is little doubt that the proposed text-book will fill an important gap in
the education of the youth of the English speaking Caribbean countries. The ex-
isting high dependence-on agriculture; the low status of agriculture in most of
these countrizs and the associated low incomes of rural dwellers, most of whom
"rely on agriculture for a living; the high degree of rural/urban migration and
the social costs associated therewith, are factors which make it necessary to
take early steps to inculcate into our youth knowledge concerning agriculture.
This book is 2 contribution to that effort.

While expressing my pleasure with the outcome of this venture and the catalytic .
role which IICA/Jamaica has been able to play. I also record my fervent_haope that
this book will be only the first in a series of such publications.

In the above ccntext I must also express our pride in having been able to work
with Mr. Nevilie Farquharson of the Ministry of Agriculture, Jamaica on this
activity.

This draft pre;aration is being presented to a number of key personnel in the
English speaking member countries of the Caribbean for suggestions for modifi-
cation where appropriate, These suggestions will then be made available to IICA's
Central Office in San Jose for the attention of Carlos Molestina, Director of
Public Information and Publication. The book in final form is expected to be the
result of actiun to be taken by IICA's Headquarters at San Jose.

Percy Atitken-Soux PhD.
Director, IICA Office, Jamaica.
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1

Commonly used'British.Mepgurementa.,

.
|
.

S&mbols'

)

Length N Nolumes Symbols
112 inches—= 1-foot | 12-im= 1 ft. - gille= I pint - |2 gills = 1 pt. °
qor 12" = 1' .{Z,pi.r_;_ts_,: 1 quart, {2 pt _ =1 gqrt..
3 feat =1 yard|3 ft. = 1 yd. B pints = 1 galloh. | 8 pts , = 1 gall.
66 feet = 1 chain 66 ft = 1 chn: } quarts= 1 gallon |4qrt. = 1 gall.
22 yards = 1 chain 22 yds= 1 chn B gallons = 1 bushel] -~ -
80 chains = 1 mile | 89 chn.= 1 mile e A

Area

1

144 gq. inches =
sq. foot

9 sq. feet = 1 ¢gq.
yarl

4356 sq ft. =
1 sq. chain

484 sq. yd. = 1 sq.
chain

10 8q. chain =1
acre

144 s8q. ins, =
1 sq. ft.

9 sq. ft. = 1
<J. ydo

4356 sq. ft =
1 sq. chn,

484 sq. yd. =
1 sq. chn.

10 sq. chn = 1 4

Veight

16 ounces = 1 pound

100 pounds = 1 short
hundred wt.

112 pounds = 1 long
hundred wt.

20 hb = 2000 1bs

= ] g, ton.

L6 ozs = 1 1b.

|

00 1b = 1 hb

12 1bs = . cwt.

PO hbs = 1 s, toh.
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Commonly Used Metric Measurements

= 1 kilometre

1000m = 1 km

Length Symbols Volumes Symbols.
10 millimetre.= 1 }| 10 mm = 1 ecm {1000 millilitre 1000 m1 =11
centimetre : =1 litre
100 centimetre 100 ecm = 1 m.] 1000 litre 1000 1 = 1 k1.
= 1 metre” "|= 1 kilolitre (or
, L stere)
1000 metre

Area

100 sq. metre = 1 Are

10,000 sq. metre
= ] hectare.

10000sq. m = 1 ha

Weights

1000 milligram
= ] gram

1000 grams
= ] kilogram

1000 kilogram
= ] metric tonne

1000 mg = 1 gm.

1000 gm = 1 kg.

1000 kg = 1 tonmne
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CONVERTING BRITISH MEASUREMENTS ~ '

TO METRIC.

’

To Change To = : “ﬁhltiply By.
, -
Length ‘ '
“Inches (ins) - - Centimetres (cmx' 2.5 . ’f
Feet (ft) Centimemetres (cmf 30
Feet (ft) Metres (m) - 0.3
Yards ( yd) Metres (m ) 0.9 (approx. 1.0)*
Chain (chn) Metres (m) 19.8 - (approx 20)*
Milc (ml) Kilometre (km) 1.7
Area
Square feet ~ (sq.ft) Square Metre (sq;m) 0.1 .
Square yard (sq.yd) Square Metre (sq.m) 0.8
Square chain (8q.chn) Square metre (sq.m) 400%
Acre (ac.) Hectare (ha) 0.4 (or 2/5)

* Note that these appiox. figures will be used throughout the book.for

easy conversion excdept where an exact conversion is absolutely mecessary.




To Change To Multiply by

Ounces (ozs.) Grams (gm) - 28 (approx 30)*

Pounds (1bs) Kilograms (kg) - 0,45

‘Short tom (2000 1bs) ‘Kilograms (kg) 900

Short ton . (s.ton) Metric tons (Tonnes) 1.1
Volume !

Teaspoons Milli-litres (ml) 'S

Tablespoons Milli-litres  (ml) 15

Fluid ounces Millilitres (ml) 30

Pints (pts) Litres (1) 0.47 (approx 0.5)*

Quarts (qrts) Litres (1) 0.95 (approx 1.0)*

Gallons (galls) Litres 3.8 S
Temperature :

Forenheit (°F) Centigrade " (°c (°F - 32) x-0.56

Weight / Area
Tons per Acre
.'Pounds per Acre
Pounds per sq. chn.
Pounds per sq. chn.

Tonne per hectare
Kilograms per Hectare

Kilogram per Hectare

"Kilo per 400 sq. metre

0.45

2.25
1.1 (approx.1.0)*
11.25

(approx. 0.5)*

The approx. Figures make the conversion of weight per unit area very

simple and practicable.Por example to convert lbs per sq. chn to kg.
per 400 sq. m. (divide by 2) or 1/2 the weight in lbs is the approx. kg.

per 400 sq. m.
per. ha.

Similarly, 1lbs per acre is approx. the same weight in kg.
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Section 3°° | PLANNING THE VEGETABLE FARM.

.., Chapter Z;

In"pladégﬁg the vegetable ‘farm, the first thing that must be considered,

n tiig fﬁeléipe of farm and its purpose. Itmay be one of the following:-

2.
3.

5.

. 4'1 -

One man farm Operated by farmers and workers mainly

Co-op farms . for commercial purposes

State farms ) _i : )
Sthobl farms { Operated by students and agriculturalists for

Experimental farms) demonstration and experimental purposes.

Planning is a vitallpart of vegetable production. It is important not oaly
for a new farm, but as long as one is growing.vegetables. Plans always
have to be made to improve pfoduction and marketing of crops. - In this
chapter, we will deal briefly with some of the fhings farmers should do in

starting a farm.

,Most farmers in the tropies do farming to supply food for the family and

to make money to purchase what he needs, but does not produce. . In other

words, farming is done both for subsistence and.commercial purposes. For

his domestic need, the farmer simply has to plant a variety of crops that

his family needs But for the commercial or business side, the farmer will
have to study a number of factors that will affect his business,-he has to

make assessments. Why?

1.

To get some idea of cost and returns.

Before the vegetable farmer starts his business, he should haéia fair
idea of certain things that he needs to do,what they are likely to cost
and what will be his likely returns after such operations, He must also

have some ideas of some of the general problems in vegetable growing in

the area.

To decide whether or not to grow vegetables

After knowing what to expect, the intended vegetable farmer can decide
whether or not he should grow vegetables. Suppose for instance his

land slopes to such an extent that to avoid serious erosion, he would
have to use terraces. And suppose he knows that this is an expensive
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opéeration and he could not find the money required, then before
starting he might think of something other than vegetables. Other-
wise, he‘willbbuy expensive equipment and spend a lot of money only
to find later that they cannot be efficiently used, then it will be
too late.

What to Assess.

Here are some of the main things to be carefully checked out in planning to

grow vegetables.

Market for vegetable. -

Knowledge of growing and marketing vegetables.
Climate of the areca.

Feature of the land he plans to use.

How available are key inputs.

Money needed and how it can be got.

The farmer will have to assess these and sece if and how he will try to solve

the problems faced in each case.



A,

MARKET

1

I; ; How am 1 gozng;;o sell my crops is the first question- the intended
farmer should ask himself. This is so important because the market
is one thing that the individual vegetable farmer in the tropical

regions has almost no control over. He can do something to make other

oore

factors more suitable but not market.'

Here we should thlnk of the’ market in terms of - demand and where this
demand ‘is located. The farmev at all times has to find out the crops

that are in greater demand and sell at the best price at differeamt
times in the markets that he decides 'to sell. This check on demand,
supply and prices at different times is a regular exercise in any

business in a capitalist country.

2. Location of the market is important in that the further away the

market 13, the higher the transportatlon cost for the vegetables
are llkely to be. ’

In additioﬂ,?the further away the market, other things like need for
packing in special containers might be necessary. These might also
increase cost of producing the crop. Also, where the farmer does not
have his own transport, it is usually easier to get his produce to

the nearer market.

THE TYPE OF MARKETING that the farmer does is usually the one which is
most profitable and convenient to him. He may choose to sell higglers

(small traders) who visit his farm and buys his produce. These traders
_will take the produce to sell in the town areas. Sometimes the farmer

himself or some relative takes the produce to market  Whichever way,

the produce is sold on the national or domestic market. He mayvchoose

to sell to big private or government companies distxibuto;s while they

may also sell some produce on the foreign or export market.

Most often farmers have to sell some of the produce to higglers and the
surplus to the bigger traders. Sometimes, the farmer can séll to the

' companies by a contract. In this, the company agrees to buy a certain

quantity of one or more crops at a certain price. This agreement is made
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before the crop comes in and ensures a market to the farmer and supply
to the company when the crop is ready. Where a farmer can sell by con-
tract at a good price, this usually works best.

- KNOWLEDGE - How much do I know? - '

The individual who would like to grow vegetables but does not know how to grow

them,

must learn. If he has no knowledge,'he will have to get some. If he has

some knowledge'he will have to get some more. There is no'wéy of getting around

this.

Growing vegetables without adequate knowledge might have the same effect

as growing without édequate market. It spells loss to the farmer.

typé of knowledge?

Hov tqQ grow vegetables- The farmer should know how to grow each c¢rop.

Different crops need different treatments in their production e.g.

different diseases and insects attack them. There is the need for

different controls or different types and quantities of fertilizers for

Economics in vqggtable groﬁing - The fqrmet should have a knowledge of

business and ways and means of increasing his returns from his'farm.
A farmer knowing how to grow the vegetables but not knowing how to
make money out of growing them,.might be in very low waters. '

Try to read book and booklets - The vegetable grower should try to get
one or two simple standard books and as many booklets as possible and
as fast as they become available. . '

' ﬁhat
1,
maximum yields.
2.
Where to get knowledge
(1)
(2)

Government and private agricultural agencies - These agencies can help

the vegetable grower with direct advice , demonstrations on his farm

and providing regular 8upply - of booklets. In most tropical countries,

. the government has agricultural instructors working in different areas
t Vv ' .

. to give advice to farmers.
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(4)

-9

Other vegetable growers - Before the vegetable grower establishes

his farm and after it starts operatlon? must always keep in contact
w1th the other farmers and particularly vegetable growers
in the area. . They should'hiecuss'thelr_ptoblems and visit each others
fa:m‘es;individual*but“mdte euitable in their organisatioms.

Covoat.

Exper;ence in growing veg;tables - Finally, the vegetable grower will

leatn the most through worklng on hls farm. Most of what he 1earns, he

will not even realise, but then he will gain the bulk of what will
be in his head and learn how to use it with his hands.

The knowledge gained should eleo be shared with other vegetable

' growers. It can be shared through boqks\or booklets, through their

government agencies and with individual farmers or their 6rganization.
Note that both farmers and students can also write books and booklets
for other growers to read. These might not be big books, but

can provide valuable 1nformat10n.

I"i!

CLIMAIE - Features of the area in dlfferent seasons

The farmer has to be :zlways ‘aware of"the’tepperature, rainfall, windiness and

humidity at different times=of-the'ye5r.in the area that his farm is located.

1.

ARA

What is the temperature like?

e [
EIEFANEE A T

In most trop1cal countrles the temperatute is between 60°F (16°C)

in the cooler months - and ' 90° F (32 c) in the hotter months. Most ve-

getables can grow well in thls range although some do better 'in cooler

'seasons and others prefet the watmer seasons. .

Lt
catl

" But temperature not only determines the croﬁs that will do bestvin the

area at different seasons of the year, it also affect,the.ra@g~6fij
evaporation. in the warmer climate, water will evaporate from the soil
more rapidly than in the cooler climatet The farmer, if he:plans to
grow vegetables in the hottet montﬁs; or in hotter areas, he will have

to do some irrigation. The farmer should make plans for this.

PN AN !
B )
[NV
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The elevation, or how high the farm is above sea level, also affects

temperature and evaporation. The higher the area, the lower the tem-
perature and the rate of evaporation compared to the lowland areas in

the same region at the same time of the year.
The temperature of the arca in different seasons and the rainfall that
goes with it, will affect the amount of irrigation and water control

measures, hence costs and returns to the farmer.

How does rain fall?

Before starting a farm, in an area, one should try to find out the
amount of rain that falls in the area as well as how this amount is

distributed throughout the year.

The total rainfall helps to determine first of all whether or not the
farmer can grow his vegetable from rainfall only. We should remember
that vegetables generally require a considerable amount of water com-
pared to other crops. Secondly; the rain fall might be such that na-
tually it will create serious problems (e.g. flooding, erosion) if

adequate measures are not used.

Although the total rainfall for the year might be adequate, because

of the fact that most of the rain falls in 5 to 6 months of the year
with the other 6 months relatively dry, irrigation has to be applied.
Tﬁiﬁ will increase both initial and maintenance costs since irrigation
and water conservation measures like mulching will have to be used.
Periods of heavy rainfall will require drainage and soil conservation

measures.

How is wind important?
— :

The wind can affect the farmer on the plains or hilly areas in 2

~ main ways. Firstly, wind can do extensive damage to crops. This is a
~ fact known by already established growers especially near to the- sea.

- The wind does considerable damage to tall plants like ‘tomato or corn

especially when it is accompanied by rain.
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Wind-breaks have to be used to check this dam&gé; 'This'might iﬁ--'
crease the farmers cost of producing his crop. Trees to provide lumber
and permanent cropa whose fruits cannot be easily blown off by the wind,
can also be planted as w1nd-breakers. '

The wind like elevation can affect é@abotation rate and increase the
need both for irrigation and water conservation measures. We should
élpé note, that ﬁhe higher the farm is located, the more windy it is
likély to be.' | -

4. What is humidity like?

How huhid (démp) the atmbsphere of the area is, also is important, but

not, as important as say rainfall. The cooler the area and the more the
ralnfall the more humid the climate will be. The more humid his area,
the more problems in controlling dlaeasea.

LAND - How much land can I start with?

The amount of money that the farmer has available to him will determine how
much land he can start his business with., If he can get the ‘money that he would
need for the amount df land he has in mind, then his only problem is to find the
required amount of suitable land. If the land is available but the money is
limited, he merely has to buy the amount of land for the size farm that the
money could finance. Later he might expand.

Where is the land located?

IR
18

The farmer has to think about the communlty or district in which he is plan-
ning to farm.’ Then, he has to look at the locatlon of the land in the’
district. This is very important since transportatlon to and from the farm
will always be needed. The location of the farm will therefore, affect how
easy and at what cost the farmer can move supplieé to tbézfarm and;hié
produce to market. ' ' ' | ’

Distance from roads, water supply for irrigation, farm supplies and market will
all affect the farmer. The location of theé land to be used for the farm should
be chosen with these in mind.
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What is the land like?

. It'is important in assessing, to think not only of the location and the
amount of land that is to be bought, but also the nature of this land. These

factors will determine both likely cost and likely returns. Among the features
of the ‘lafid whichi should be considered are:- .

1« . Slope - the greater the slope, the more difficult for grow-
ing vegetables. Land preparation and controlling
erosion are likely to be more difficult and costly
as the slope increases. Also as slope increase it
becomes more difficult to use most form of equip-
ments for land preparation, irrigation etc.

2, Stoniness - where the land is sﬁbny, the farmer will also have
more prbblems“than where stones are small and few.
Land preparation, planting and weeding are likely to
be more difficult and more costly, the more stones

are found on the land.

3. Soil type and depth - deep loamy soils are usually best for growing vege-
tables. The depth and texture affects the amount
of water and nutrients the soil can hold. The
features will help to determine how much drainage,
irrigation, muiching, fertilizing and manuring will

have to be done.

MONEY - How much money do I need?

The farmer should have a godd idea of how much money he will need to start his

farm and produce at least his first crop.

Production costs fall under 2 main headings:-

1. Initial cost - This is the cost of initiating the operation i.e. the

amount of money needed to start .the business. ‘Initial cost on the

.

Vegetable férm‘are usually for the purchase of:-

- land on which farm will be located
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~ machinery and equlpment needed in operatxon of farm

- buildings which might or might not be necessary for storage of
equipment and general farm supplies.(Keep them somewhere around the.

"~ home if near to the farm. This will reduce the need for buildings

“and reduce initial cost).

2. Recurrent or maintenance cost

This is the cost of maintaining the farm after it has started operation.

These include:-

- labour costs which is usually payment to people working on the farm.

The vegetable farmer should include the cost of his labour and:any
member of his family working on the farm. The number of people and
the estimated number of days per week they are expected to work, can

be used here.

- direct supply ‘Coqﬁs which includes things used throughout crop like

seeds, fertilizers, fuel for machinery.

- replacement costs which is mainly money spent to replace machinery and

other'equipment like spray pans and tools. Items regularly used,
although replaced are put on cost of direct supplies and not replace-

ments.

- transport costs usually include spending on transportation of

supplies to the farm and the produce from the farm to the market.

- other costs which do not fall'under-one of the categories mentioned

above.

Before starting, the potential £§rmer should make an estimate of what each item
will cost. Again, agricultural instructors and other experienced vegetable
farmers can be very heipful. It is best for these costs to be calculated with
allowances to compensate for increases, which will take place by the time the
items are to be purchased. If this is not done, the farmer will find that the

costs of the items will be greater than his estimate and he will be short of money.
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How much money do I -have?

The prospective grower will need sufficient monéy to cover his initial and
maintenance costs for at least his first crop of vegetablés. Then after look-
ing at these likely figures, he must find out if he has more but not less

money. If he does not have enough, he will need loans.

How much can I get?

In some tropical countries, the farmer can get loans from private banks or from
government., This is usually limited, he should try to pet as mych as is ne-
cessary to make up what he has to thé';equ§;ed amount for at least his first
crop. 'He should also bear in mind that the ﬁoney.will have to be paid back
with interest. | o

When‘the amount he requires is not available, he has to consider about re-
ducing the éize of the operation he had planned to start with. This can

be done either by cutting planned initial costs (e.g. buying less land or

. .machipery) or maintenance costs (e.g. start to work a smaller area and

use less labour). -

-He might have to change the initial nature i.e. fhe way he starts his farm.
For example, overhead irrigation is usually more efficient than flood
irrigation in vegetable production. But if money is limited and both methods
are possible, he could start with flood irrigation which is much iless

expensive.

Another Way to Start

In this method the farmer buildshis farm on a step by step basis. This is

; .t‘h.eiwa‘f most tfopi.cal growers start their business and considering . lack

“of hohey,'liﬁited knowledge and poor lands, it has worked very well. 6 Students
pgrticularly should try to study this method?iféiting the farm and see hqw.‘

it can be improved for more modern and scientific production later
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(1) Land - the farmef écquires the land first. He usually gets land that

migh; not be most suitable, but he can afford to buy, rent or lease.

@) Mbﬁey - this might come from 2 sources viz:- -

(a) small loan from government schemes or from a co-operative bank

or from another person.

(b) Savings of the farmers family, It is sometimeJenough for the

first crop.’

“(3) - Equipment - The farmer gets his equipment piece by piece. thitge
first crop, enough small equipment is got to start the operati@n. A
part of the land might be used, depending on the amount of mbney.

But larger equipment will be got as the business progress. Hiring
equipment will be helpful here. Por example, in land preparation, the

new grower might pay another farmer to prepare- the: land.

%) . Knowledge - This might be acquired during the course of getting land
and money i.e. a knowledge of those business in vegetable growing as

well as a knowledge of how to grow the crops.

The farmer also assesses his neceds as he goes along, but concentrates on his
immediate needs or what he needs in the near future. The farm develops
(i.e. more equipment etc.) with successive crops. The profits from the

precious crops is put back into the business.
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Section 4. CULTIVATION PRACTICES

This section‘deals with the general tasks that the vegetable grower will
have to do to grow his crops. Because of the difference in growing habit
of the crops, different climate, soil and other conditions umder which
vegetables are cultivated, not all the practices will be used in growing
each crop. But those dealt with in this section are the ones generally

used for growing most crops.

The cultivation practices are dealt with in almost the same order in which
they would be applied on a farm., But this has to be flexible, since under
certain conditions the order of doing the tasks is different while some-

times 2 or 3 practices are dome together.
The practices will be dealt with under the following 10 headings:-

1, Selecting crops and varieties 6. Irrigation and drainage
2. Testing soil and correcting pH 7. Mulching and inter-tillage

3. Applying manures and fertiliz- 8. Controlling pests, diseases and
ers . weeds

4. Preparing land 9. Reaping and marketing

5. Buying seeds and planting 10. Keeping notes and records.
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Chapter . 8. ; SELECTING CROPS AND VARIETIES

[

A.SELECTING CROPS

Importance of selecting crops.

A vegetable grdwét who decides to grow a number cof crops should consider

certain factors before choosing these crops.

This is particularly important

to the farmér, since for him, vegetable production is primarily a business,

he depends on it for a living.To get good yields and good returns from the

farm, one of the first steps must be to select the crops which stand a good

chance of doidg well where the farm is located.

What to consider in gelecting crops.

1.

2.

Market- The vegetable grower must have some definite knowledge of the
products that will fell. He must know whether tomato will give

better returns than cucumber or whether the tomato will sell at all.
In most cases, the grower will find that market is available for a
number of crops, but the amount of land, labour and money available to
him migﬁt not be enough to grow all these crops. -He have to consider
’other'chtofg to select from the group, the numbér.of crops he intends
to grow;f:For example, market might be available for beans, cucumber,
lettﬁce, okra, tomato and watermellon, but according to the amount of
land the grower has, it will be more economical to grow three crops.
He will therefore have to consider other factors to decide which three

he should grow.

Seasonal requirement of crops -~ The vegetable grower should always

select the crops most suited to the seasonal conditions (temperature,

rainfall, humidity and day length) of the area at the time when it is
to be grown. The selling price of a crop might enable it to give good
returns. However, because of regular rainfall and damﬁnafmosphere in
an aréa, it cannot stand up to the disease and other problems en-
couraged by these conditions. Temperature and daylength might cause

poor production at the time when the crop would be grownm.
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Other factors like the‘ndtriéht requirement of the crop and the soil
on which it is grown is not as serious. Application of lime, manures
can correct this situation, but if the crop is not suited to the clime
it might be difficult to do anything to correct this. Trying to grow
the crop in a special pattern adjusted to the climate might be help-
ful. (See seasonal growing). But the vegetable farmer should choose
the crops that are suited to the area and can be economically grown
there in that scason. A

Example: Cabbage is a cool season crop and will grow well in tempera-
ture runge of (9°F to 75°F. (or 16° to 24°C) Cucumber is a warm
seanon crop which gives best yizlds between 60°F to 80°F. (or 16 to
21°C) h |

Note that the bulk of cool season'cfbpé are those in which the vegetative
part - root, stem leaves and buds are caten. The-bulkéf_the warm season
crops are those in which the fruits‘And seeds are eaten. There are a few
exceptions in ecach group. '

3. Crop duration - A farmer rust also think about the duration of the cro;
i.e. length of time from -lanting to final reaping. For what he will
find is that although the tctal prqf}t from a crop of okra might be
greater than that from a crop of string beans, it might be hetter to

grow beans than okra - Why?

Example: Let us say that a crop of okra gives a profit of $30 / sq.
chn. ($20 / 400 sg. m.) and the crop is of 5 months duration, and a
crop of beans give a profit of $25 / sq. chn. and the crop is of 3
months duration. Let us see what happens in a year. ’

For K Okra ‘) ' For beans

No. of crops reaped = 2 - No. of crops reaped = 3

Profit per crop o=£30 ' Profit per crop = $25

Total profit for year ' =$30x20 Total profit for year = $75
. v =$60 . A

Should the farmer grow okra cr heans?

In cases where there is a difference cf a lesser peariod, the shorter crop

miaht aet+il1l he mAare nrafitakla aa +n+al avnenaeac is rednced. Thia is due
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mainly to less labour usually required for growing shorter duration crops.

o>
.

Labour requirement - The next considcration should be the labour
(time and level of skill) required to grow the crop. Tcomato for
example is a crop that usually gets a hetter nrice than watermellon
on the market. Its yield per acre could make its total sales higher

- or than mellon. 3ut according to the amount of labour and the level

of skill requlred .for instance to transplant the crop, then the

total expenses mlght be hicher than for the mellon. The duratlon of
a crop also affects the amcunt of labour required tc grow. it and
generally shorter duratlon crops, require less labour than crons of
longer duration. The vegetable qrower should select crops that can bhe
grown economically with a lower labour requirement.

Farmers preférénce - This cqnéitidnrié listéd last, because this is
the place that it should take amcng the factors to be considered. The
farmer should try to produce the crops thatihe prefers to grow, when
his preference and the economic intefest of the business ¢o together.

After the farmer has selected his crcps, hié next step would be to
select the varieties of the crcps he intends to grow.
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SELECTING VARIETIES

Importance of selecting varieties

- The importance of selecting varieties is similar in most ways to that of

selecting crops. Because, the farmer should make sure that the variety of

each crop that he grows is suited to his business. First he should be fami-

liar with the more widely grown varieties in his area.

(8:2) Here is a list of some crops and the more commonly grown varieties

of each
CROP VARIETIES
Beans (kidney Bountiful, Contender, Extender, Kentucky wonder

Beans (lima)

(soya)
Beet

rocolli
russel spout
Cabbage

"  (chinese)

Calaloo (amaranth)
Carrot

Cauliflour

Celery

Chard (swiss)
Cho-cho (chayote)
Corn (field)

" (sweet)

Butter-green, Fordhook 242, Nemagreen, Thaxter.

Hardee, Improved Pelican, Lee, Seminole.

Detroit dark red, Early wonder, Flat Egyption, Red~
. pack.

Costal, Grande, Primo (hybrid), Propaygens
Jede Cross (hybrid), Long Island improved.

Copenbagen market, Early Jersey, Flat Dutch, Globe
(vars.)* .

Michili, Pak - choi, Wong Bok, Chiefoo

Native
Danvers 1/2 - long, Imperator, Nantes, Chantenay
Early Patna Early Snowball, Early Market
Golden self-branching, Giant Pascal, Utah 52-70
Large ribbed, Lucellus, Ford hook Giant
White, Cream varieties
Ja. sclected yellow (JSY), Pioneer x 304, x 306
Golden Beauty, Southern Cross, USDA - 34

* "Vars'! abbreviation for varieties, means that more than one variety or

cultivars bear this name, with letters and or number to distinguish them.

' eemn et oo
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Crop (contd) . Varieties
Collard | . Georgia, Green Glaze, Vates . o
Cucumber . Ashley, Palmeto, Polemer, Straight - 8 Wiscorsin
‘ SMR (vars.)
Endive Florida deep heart, Salad king, Green ‘curled.
‘ Escellion Evergreen bunching, White lisbon,
‘ Garden-egg Black beauty, Florida Market, ang Puiple.
Kale Droadf1a£ curl Dwaf Sibrian
Kohl=-rabi Early white vienna, Early purple vienna.
Leek Droodflat, Carentan, Large American, Hussel-burgh.
Lettuce Ice-burg , Mignomette, Minetto, Great Lakes (vats )
Muskmellon Edisto, Gulf-stream, Hales best, Smiths Perfect.

" Mustard o Green wave ;Southern Giant- curled, Tender green"_
Okra Clemson Spineless,.Emerald green, White velvet. =
Onion ) Chrystal wax, Granex 33 (hybrid), ‘Texas Grano. ,
Parsléy .' . Dark Green Italian, Moss curled, Plain. ' ‘
Parsnip | | _ Harris Model, Hollow ‘¢rown '

Pea (cow) . Black-eye, Cream-body Yard-long.
" (garden) Little marvel, Telephone .
" (sugar) T Melting sugar, Rando. P
" (pigeon) - : Bicolor, Flavus,Khaki | N " S
Peanut ' African Giant, Kano. . _ : ‘ -
- Pepper (sweet) - California wonder, Cubamella, Jade, Yolo wonder (vars.)
" (hbt) Casabella, Long Red Cayenne.
Potato (irish)  Red Eontiaé, Sebago
" (sweet) Flagall s
Pumpkin S
Radish . B Champlon, Cherry Belle, Early Scarlet Globe.
Ru:abagﬁ. o American Purple top. S
Sﬁinach‘ | ,'. . Bloomsdale, Long-standing, Dark-greéh.‘
Squésh : Butter-nut, Caserta, Cozella, Zucchini "
Tomato . . Manalucie, Manapal, Ox-heart, Roma.
Turnip . Purple top-White globe, Seven top; White flat. -

Watermellon Blackstone, Congo, Charleston Gray, Sugar babyf



What to consider in selecting varieties?

1. Market - Consumers do not choose between varieties of a crop as

much
as they choose between crops themselves. i

€. 2 housewife in market is noe
as keen on whether she buys BarlyJersey or Drum-head cabbage as..she makes

sure that if she wants ‘cabbage she buys cabbage and not lettuce. But the

fact that consumers choocse between varieties makes it important that the
farmer grows the varieties in demand.

There are 3 main factors that the consumer looks at viz:-

(a) Appearance of produce. —
(b) Quality of produce i.e. flrmness and taste
(c) Price of the produce.

Appearance - The same factors the consumer will look at are the same -ones
the vegetable grower should also consider. If the housewife prefers Ox-
heart tomato to Manaluce because of the shape and general appearance of
the fruit, then grow Nx-heart. This is a pity as the consumer by look-
ing on the appearance of the product, sometimes buy varieties that haVe'
lower nutritional value. But it is the reality that in most tropical

countries the farmer has “o grow a variety even if it sells more than
another on the way it looks

Quality - The quality of the vacriety produced is verxy important ag in
most cases, people will not buy produce if it is not high quality.  =:-
fruit in addition tc being attractive, must be firm with good taste. No
matter how much a housewife pre ar Oxheart over Manalucie if she touches
the oxheart fruit and it feels lire porridge while the Manalucie is
firm, then she will buy the Manalucie instead.

Price - The price of the produce is.a-factor that has to be considered
seriously by the grower. Sometimes a variety sells at a higher price

than another, because that variety gives a lower yield than another one.
The farmer will have to look not only on price but on his total sales.

For example, Sugarbaby watermellon hecause it is sweeter and of lower
yield than say Charleston Gray will usually sell at a higher price. But
should a farmer‘decide from this to grow Sugarbaby - Mo! First he must
consider whether the total sales for Charleston Gray per sq. chn. will -
not be greater than that from Sugar baby.

2. The yield of a variety is very important and the pctential yield
of different varieties must be looked at in determining whrich variety to

grow.
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Example: Suppose the yield from Sugar-baby is 6 hbs / sq chn.* and sells at
.8¢ per 1b.and the yield from Charleston Gray is 8 hbs / sq. chn. aqq sells
- at_7¢ per 1b and both varieties have the same total cost (or expenses) ($26).

.
. - -

Total Profit (TP) = Total -Sales (TS) - Total Costs (TC)

For Sugar-baby - For Charleston Gray
Total sales = 600 x 8¢ = §$48. '{ Sales 800 x 7¢ = $56.00
" Costs = $26 = $26 Costs = ‘$26

- Now shoﬁid he grow the variety that sells at the highest price per 1b ?

3. Beasonal requirement of each variety

In seleéting varieties, the farmer should also think of the seasonal require-
ments df the varieties i.e. how well the variety is ' adapted to the local
climate conditions. He should choose varieties adapted to the conditions of
the area. eg. If the area is humid and encourages diseases, diseaée-resistant
varieties should be planted eg. Polmar DMR (resistant to downey ﬁildew)

might be a better variety of cucumber to grow than say Poinsett.

How well is the variety adapted to other seasonal conditions (temperature,

day length) of the area. For example some varieties of corn although grown in
tropical regions is ﬁot adapted to day length in the érea. Only the varieties
suited to the seasonal conditions‘of the area should be planted. The difference
in the performance of the two varieties of corn shown below will illustrate

~ this point.

* 1 hb per sq. chn = 100 lﬁs per sq. chn or approx. 50 kilograms per 400
- 8q. metre.
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(3)

(5)

(6)

(8:4)
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(a) Butterfinger corn iith } (b) X - 306 corn with well

poorly developed e:r . , ears (htapp. 6 ft+ oxr 1 :
»~{htapp., lm or 4 ° o . m.) ‘

Duration of each variety - The vegetable grower should always try to grow

varieties of shorter duraticn. This should be done considering the market

prices of a variety. However, the difference in duration of the varieties

-.of a crop is important in t'e same way that duration of differernt crops
.is important. The differeunce in duration of varieties is almost as great

~as for crops. For example Colden acre cabbage takes about 9 weeks from

transplanting to reaping, whlle late flat dutch takes about 14 weeka.

Labour requirement. The growth habit of each variety including its.
duration, would affect its labour requirement. For instance, a bush variety
of beans (eg. Contender) end a pole variety (eg Romano) have &ifferen;
labour requirementé. One rcason s that Contender would be ready for first
reaping in about 7 weeks with abcut 2 weeks reapiné nécessary.( Romano on
the other hand would be reeiy for first reaping in about 10 weeks énd’

wi]J. take a longer pericd or final reaplng. Now the difference in
duratxon of both varieties 1ke71t necessary to use more labour on

Romano than on Contender.

In addition, because Roman. is a pole var:.ety (grows to 5-6 ft tall or app.
1.5 - 2 m.) and Contender .s a bush varlety (grows to 12”-15" tall or app.
30 - 40 cm) in most cases, Tomano has to be grown on stakes. This
difference in the growth h-“it or the way the plant grows, causes the
difference in labour cost. The vegetable farmer should try to select

varieties that can be econcnically grown with a lower labour requirement.

Farmers preference - Vegetcble growers are not usually as choosy between

varieties as between crops. In selecting varieties, the grower should
plent varieties that-he likes to grow only when these are also profitable

to the busxness.

(a) A bush variety of lt:ans. (b) A pole variety grown on
stakes.
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Chapter 9. TESTING SOIL AND CORRECTING pH.

A. TESTING THE SOIL o

Importance of testing the soil.

Testing the soil on which crops are to be grown is a very important feature
of vegetable growing. It helps the vegetable grower to know what the con-
dition of his soil is at the time that the test is don-. He is then in a
better position to know what should be done to improve the soil to make it

suitable for the crops he wishes to grow.

Method of testing .goil.

There are 2 commonly used methods of testing soils. These are:-
- - Simple field experiments ; '
- Chemical tests of soil samples or plant tissue.

jSimple field experfhents.

This method of testing soil is not a very difficult one, but one that takes .
‘some amount of knowledge to set up the experiments and interpret the results.
It can be tackled suitably by the student, but might be more difficult for

the farmer. . ' : '

(9:1) Plots of vegetables in simple field experiments

Small plots of the same sizes are given different treatments e.g. different
grades of fertilizers and different quantities of one or more grades. If

the soil is suspected of being too acid, different quantities of lime would also
be added. The production from the treatments would be observed to see which
treatment gives the highest‘yields with the least extra expenses. Field trials
are sometimes used even after chemical tests and can be done while growing a A

crop for market. Such experiments or trials are dealt with in section 6.
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Field test to determine soil texture.

By general observation of the speed at which water is absorﬁgq after rainfall
or irrigation, the vegetable grower could get some idea of his soil texture .
The water would generally soak through sandy soils more quickly than clayey

soils,

The feel of a soil, can also help to determine its texture. Here

is a useful guide,

(9:2)

'Soil Texture Internal Drainage Feel of soil

(Dry) (Wet)

Hardly stick
together when
aqueezed

Sandy soils Loose single
grains, will flow

through fingers

Very rapid

-

Silt soils Lumpa'easily
break up into

powder

Rapid to fairly
rapid

Can be squeezed
into ball which
crumples easily

Loose coarse
particles flow
through fingers

Sandy loams Fairly rapid

to moderate

Can be squeczed
into ball, but
will not hold

shape
Clay loams moderate to Small lumps that |Sticky and can '
’ fairly slow will easily cru- |be squeezed-
b mple into ball

Clay soils Slow to very slow Has touph clods Very sticky and
which will not can be squeezed
break easily easily into ball

Nuqrienta.

Check the soil survey map of the area. It will zive the levels'of each

element in the different soil types. If the grower has identified his soil
type, then he should see the geﬁeral recommendations for different crops on

soils of this type..

Another way is to grow the crops that will be selected using a NPK/10-10-10

fertilizer. Observe the crops and try to identify the elements in short
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supply (deficiency). The vegetable grower who knows thelelements that are
deficient can apply the grade fertilizer reﬁuiredffo ébrfect this deficiency.
To determine the rate of fertilizer to be épplied.on various crops, a more
elaborate trial will be necessary. |

Field test to determine soil pH.

To get some knowledge of the pH level of the soil, the vegetable grower
should get a small soil pH kit. This is a piece of equipment that can be
used by both the student of vegetable growing and the farmer. It is simple
to use and fairly cheap.

Certain dyes or indicators are added to the émall soil sample.‘ The dye
changes the colour of the soil according to its pH. The colour of the soil
mixture is compared to a chart and the pH of the soil is determined. Fairly
accurate tests can be made in the field and the results known immediately.
Trials can be made to determine the requirements for correcting soil acidity,
but the vegetable grower could save himself a lot of trouble, by getting one
of these kits .

'Chemical tests.

Chemical tests are the quickest and most accurate methods of testing soil.
There are two types of chemical tests. In the first, a collecticn of
parts £ plants (usually leaves ) are sent to the

laboratory where those plant parts are analysed.

In the second type, an auger or a spade is used to take up small amounts of
soil from 3 to 5 different parts of the area to be tested (soil samples).
Samples are usually made from the. top 30 inches (75 cm) with a sample in

each 6 inch (15 cm) zone.

The samples are then sent to the laboratory where they are analysed. The
results and recommendations for growing different types of crops are sent

back to the grower.
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These recommendations are merely gfuides 'indicating what treatmenté are likely
to give good results. :The vegetable grower will have to test them to see if they
work.

The greatest draw-bhack with chemical tests is that they are carried out by
government agencies or private firms anc not available to most tropiéal

vegetable growers.

(9:3) Testing soil samples

in laboritory

Chemical soil tests usually indicate - The soil type which is determined

- et .. e —— -

mainly by the following:-

1. Soil texture - The texture of the soil and the name of the place in

which it was first widely found is used as the name of the soil type,
The name of the place is put before the texture eg. Caymanas sandy

loam.

2. Internal drainage - The speed at which water moves through a soil.

This depends mainly on the soil texture and how permeable the top soil

and sub-soil are. Internal drainage might be expressed aa;-'
rapid, moderate, slow.
This information gives the grower some idea of the extent to which water con-

servation (water saving) measures and drainage are necessary. It also gives

the farmer some knowledge of the soils ability to hold moisture- (water

holding capacity) The word "draiqage" is commohly used to refer to the pra-

ctices applied to a soil to speed up its internal drainage.

3. Soil pH level - The soil test will reveal how acid (sour) or how

alkaline (sweet) a soil is. The soil pH influences the extent to-which
different nutrients will be available and crops that are more likely _

to do well on that soil.
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4, Amount of available nutrients in the soil.
Thé goil kést would indicate the level of che'primary plant elements
(N,P and'K ), and in some cases, the level of secondary elements (Ca
Mg and S), in the soil. An expression of the total available nutrients
might also be given. These levels would be expressed as - High,
Medium, Low. The nutrient level of the soil like the pH, will be
strongly influenced by the parent material from which the soil is

- formed. - In summing up we would say that if the grower knows the re~

* sult of his soil test, later when he finds the nutrient and moisture

requirements of the crops he plans to grow, he will have a good
knowledge of -

i ) How much water application and drainage is necessary
ii ) If it is necessary to correct pH and the'guantity of material

(eg. lime ) would be required.

iii) Grade and rate of fertilizer that needs to be applied to his soil.

In cases where actual tests are not carried out on a farm, soil surveys of

the area will usually give enough information that the vegetable grower

can use as a guide in place of his soil test. However, the actual loca-

tion of the land, and how it has been used will cause some difference

especially in internal drainage pH and nutrient levels on the same soil

type. '

Expressiﬁg,results of soil tests - A simple code I .

A simple code can be used as a short method for expressing results of soil
-tests. It is particularly hand§ for writing many results at-the same time.
(Later we will see thelsame system used to express crop requirements, ferti-
lizer grades, plant populations etc). For soil tests, the results will give

one feature under each of the 4 headings:-

(9:4) 1., Texture . Symbols. 2. Internal

I - 2 Dra@nage Symbols
Sand S rapid - r
Clay ' ce moderate
silt st Slow s
Loam L°
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Sandy loam sL° 3. Soil pH Symbols.
Clay loam cL® st Aeld A
Silty loam - site . Neutral N
Humus | il Alkaline = b
Nutrogen Symbols Phosphorous +'.Symbols Potassum Symbols
high Ny high PH high ﬁ;
medium ' ,NM medium Py medium ﬁn
low™ - = ‘Nl_ low Py low Kl

Example I. The results of a soil test shows:-
Soil type Greenvale sandy loam
Internal drainage rapid
Soil pH : acid
Nitrogen: low
Phosphorous : low
Potassum: medium

Using the code the results can be written :- -

O, . N D
Greenvale SL : r=-a NL PL KM

As can be seen, both the results and this code is useful but nbt pood enough
for growing vegetables in a scientific and economic way. To begin with, we
need to know how acid the soil is for while vegetables can do well if this
soil is slightly acid, liming would have to be done if this soil is strongly
acid. ' g

*
Expressing results of soil tests - Code II1

This code can be used by more advanced students. To btegin to deal with the
problem of levels of-aciditylinternal drainage and nutrients, the first code

can be developed for expressing results as follows:-

cont'd...
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(9:5) . 1. Soil Texture
. Texture Symbols Particles
i Sand . s /903 :
Clay T | 408 '
silt st 308
Loams A Jhout equal ;
Sandy loam| sL® $ sa cl st i
Clay loam | cL® $ Cl Sa  Si ?
Silty loam| sip® s st sa ¢ ;
! Humus oY 20 % ;
| . L -
2. Internal drainage
Permeability
'Drainage Symhol Inches per hr.
jVery rapic ry 7.0
lRapid r 5.1-70
iModerate m 3-5
| s10w s 2.9-10
;very slow Sy / 1.9
3. Soil pH
pE levels Symhols pH ranges
Very acid ; ay / 5.5
Acid 5 a 5.5-45.9
Neutral ; n 7.9
Alkaline ' h 7.1-2.5
Very alkaline ' by 8.5 |
4. Available Nutrients . P
Nitrogcn Symiols (Sands & loam) (Silts & Clays)
Very high Ny 0.24 0.29
High NH 0.17 =0.24 0.20 -0.29
Medium L N.12-9.16 2.14-0.19
Low Np 0.11-9.04 5.13 -0.04
Very low Ny3 / 0.94 £.9.04
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Phosphorous (Symt:cls) (ppm™ P?ﬁs) (ppm P205)
\ . » . L

iVery High "1 / 75 / 125
lnigh Py 45-75 76-125
IMedium P, 37-45 50-75

| Low Py 29- 7 49 - 12

! .

'Very low P, ' -~/ 7 e/ 12

; o |

Example 1. The results of 2 soil tcst shows:-

Soil type : plue hole clay loam
Internal drainage: Very =low

Soil pH Acicd

Nitrogen Very low
Phosphorous Medium

Potassium High

Using the code, the results can he written:
0 X ] - - b -
Blue hole CL v 8y 8| NLl ' PM KHl
Note - this same system will be uscd in Zealing with correction of
socil pH and fertilizer application.

* This system of expressing rcsults and the stan-lards used are
developed from and tased on the standard of the Imperial

College of Tropical Agriculture {ICTA) Refer to "Arbitrary Quan-

titative Scheme for assessing Scil Factors" by ICTA 1970.
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How to get soil tested.

Here are:two-ways viz -.

1. Ask the ‘government agricéultural agency or a private firm to do a
chemical goil test.

2. Try to do simple field trials to determine the required features.

The chémiéal tests give accurate results that the grower can use with a-
greai dea;_of certainity., If this means is not available them the second
method should be éttempted. But the vegetablé grower should try to get hig
soi} ;ested Pa;ticularly before he plants his-first crop.- Tests sﬁouid;be' -
done after that at least once in 3 - 4 years, ' ‘

(9:6) Collecting soil samples Using a small kit for

iq. . for chemical tests. testing soil pH.

i

Note ﬁ Whén ig is not possiblé to get chemical tests done and spome Field
tfials will Be used, try to consult a soil survey map of the area. It will
give soil types in the area, and the levels of nutrients. This is infor-
mation that the grower can use as a basis for his tests.
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B. SOIL TYPE AND LAND CAPABILITY MAPS.

Soil Maps -~ Soil surveys are sometimes doné for lagge areas and sanetinedx
for the entire country: A map is then drawn for the area and the hajor.gg
all the soil types put en the map. A brief description of each soil type -
colour, @rainage, nutrient levels, would also be given in the key or notes’
that goes with the map. 'Noﬁ a farmer or student who is able to get a soil
survey map of his area And able to find his district or a nearby ome - .
on. the map might be able to use the map and the notes with it, to idemtify
his soil type. The information got from this could be used as a guide where
a soil test has not been done on the farm.

(9:7)

Land capability map - This shows how suitable a bit of land is for different

agricultural purpooei. The map is drawn from a survey of the area, and can )
be used in a similar vay to the soil maps. In some cases, both may be put
on the same map for a small area. '

(9:8)
Land capability
CLASSES Slope Features
IC I o° - s° Land has deep fertile soil and very
suitable for vegetables
IC 11 5° - 10° Land suitable for vegetables, but with some
limitations
LC II1 10° - 15° Land can be used for vegetable cultivation,
but needs much improvement
LC IV 15 - 20° ) Land not suitable for vegetables, better
LC V 20 - 30° ) for grass, tree crop or forestry.
With
Lc 1 e Erosion
to c climate Likely to be
IC V S * Soil k) main natural problem .
W Waterlogging




Examples:

I.

An area on a land capability map in the Iw Cldss would benlevel,
but subjected to waterlogging. This is most likely to be en area with

- stiff clayey soil. With proper drainage, this e;ea wo@l& be very

II

~

good for vegetables.

An area falling under a IIs Class would have adverse 3011 conditions.
This may be stoniness or other bad features of the soil. If this
can be corrected the land will be good for vegetablea and most other

' crops.
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CORRECTING SOIL pH.

:

Importance of correccing-soil pH.

Correctlng soil pH increases ava11ab111ty of nutrients. The‘hmoﬁnt of

futrients that plangzﬁbsorb from the soil is dlrectly related to the pro-

duction of a crop. Within a certain limit, the more nutrients a plant ab-

.sorbs, the more it produces. This is true as long as other practices are

+* well ‘applied. But before the crop can absorb the nutrients, it must be

availé%le.l The amount of any plant element available depends on :-

- - 7 S

(1) The total amount that is in the soil i.e. before the nutrient cen
be available it must be in the soil. It would be madness to expect
to get 10 1bs of flour to eat from a box that has in only 5 1lbs.

(2) The amount of that total which is available i.e. the amount required
might be present in the soil, but not in a form that can be absorbed
by the plant. The box might have in 10 1bs or more flour, but only
3 1bs is in a form that can be eaten as flour. The other 7 lbs
night not be available because it is mixed with meal. In the soil,
the element when present but unavailable to the plant is usually
due to the soil pH.

Because different crops require different quantities of each element for
maximum production, the pH of the soil must be correct for the crop to

absorb the nutrients it requires.
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Table showing availability of nutrients at different soil pH levels.

(9:9)
|
S50il pH level. N P K S Ca | Mg {Fe - Mn ,;B ICu & Zn
Wery acid (a;) L L L L L L H M M M
(pH 4.0-4.9)
ery acid (al) M L M M L L H H H H
H ( .0- (5.4)
bc1d ' (a) M L M M M M H H H H
DH 5.5-5.9)
kgid (a) H H H H M M M H H H
H 6.0 - 609)
?eutral (pH7) H H H H H H M M |H H
i..ucalme (b) H H| H H | H |BH |L L |M M
H 7.1 --8.0) i T
flkallne (b) M M H H H H L L L L
H 8.1 - 8 5) . ’ :
*ery alkallne (b) | M M H H M M L L |H L
(icH 8.6 - 9.0)
xery alkaline (bl) L H H H M M L L |H L

The table explained.

(L= 1low, M = medium, H = high)

1. The table shows the quantity of each nutrient available at the different

80il pH levels. But for the nutrient to be available in these quanti-

ties, adequate supply of each element must bLe in the soil. The

vegetable grower must ensure this. The primary elements (N,P and K)

are the ones
is correct.

that are usually in short supply even when the soil pH
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2. Put a straight edge across the table at the pH level that you want to
check. The symbols in each box along the edge will show thé availability
of the nutrxent at that pH level if there is adequate supply in the soil.

3. Put a finger at the top of the celumn for each element. The symbols
' down the colum show the availability of that element at the different
-~ ‘pH levels. -

If we look at the table, we w111 see why most vegetable crops grow in slightly
ac1d}ﬁeutral soil, between pH 6 to 7. On morc acid soils, there is at least
one element that is available in low quantities. The same holds for alka-
line soils. - -

But although slightly acid to neutgal is ideal, most vegetables will grow
fairly well iq acid to slightly alkaline soils, between pH 5.5 to 8.0 )

. Here is a table of the correct pH level fdr different vegetable crops.

1

' (9:10)  Acid to slightly alkaline (pH6-8)

Aspérégﬁs A 'i » Celery Musk-mellon

Beet ’ Chard (swiss) Okra
Brocolli Cabbage (chinese) Onion
Cabbage Leek Spinach
Cauliflower Lettuce

Acid to neutral (pH 5.5 - 7.0)

Beans Pea -
Brussel sprout ~ Garlic Pepper
Carrot Radish Pumkin
Collard Kale Rutabdge
Corn Kohlrabi Squash
Cucumber Mustard Tomato
Egg~plant Parsley Turnip

Parsnip
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Very acid to neutral (pH 5 - 7)

.Endive : Rhubarb

Potato . Water mellon

When the pH level of the soil is outside that required by the crop to be-
grown, the grower should try to correct the pH, as this will usually in-
crease yields. The extent to which this is done, will depend on economics
in the business . The grower should try to correct his soil pH to the
extent that it will increase his profits.

Other henefits from correcting pH are:

(1) Materials used for correcting soil reaction supplies some plant
nutrients. eg.sylphaghd to reduce soil pH (ie make soil more acid),
and lime to increase pH (ie make soil less acid). These ma-
terials supply some plant nutrients. Most commonly used liming
material (burned lime, hydrated lime, limestone) supply calcium.
Dolomite limestone supplies both calcium and magnessium. However
if the s0il is not short in these elements applying lime does not
help much in this way. Sulphur, sulphuric acid and certain fer-
tilizers are also used for correcting soil pH. These also supply

plant nutrients in different quantities.

(2) Improves the structure of heavy soils.

The correcting material is usually a lighter materiél than heavy
80ils e.g. 1 cubic unit of dry lime weighs less than 1 cubic unit
of heavy soil. The effect of adding a lighter material to a
heavier one is that it makes the whole mixture lighter. The net

effect is that the structure of the soil is improved.

Reducing_goillacidity.

Soil acidity is usually reduced by adding lime in one form or another.

Although the results of a soil test or a soil survey show that a soil is - - :-
acid, this does not mean a vegetable grower has to apply lime to his soil.
He must first check the pH requirement of his crops and compare it with the
pH of his soil. If the soil pH is lower that recommended for growing the
crop then ke should apply the amount of lime needed to raise the soil pH

(ie make soil less acid) as is required by the crop.
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Example.

If the so0il test results show that the soil is acid and the farmer plan to
grow cucumber, tomato and water mellon, then he does not need to apply lime.
Why is this so? ' If we look at the pH requirement of the crops, we will see
that cucumber and tomato will de well on acid soil, while watermellon will
grow well on very to slightly acid soil. = But suppose he was growing cabbage
which can produce near to optimum on slightly acid soil, then he needs to add
lime. He should apply enough to raise his pH level to between 6 and 7 .
(See Table 9:10) ' '

Now: the vegeteble grower is definite that his soil needs lime, he has to de-
cide on the type of liming material he is goiﬁg to use and how much of this
his s80il needs to correct the pH.'

\

Liming materials

Here are the commonly used liming materials. They are listed according to
their strength ( or total neutralizing power (TNP) and the approx quantities

required to have the same effect on soil pH as 100 1bs of burned lime.

(9:11) Approx. equivelent of To convert

Liming materials 100 1bs burned lime (Ca0) to CaO

Slake lime. Ca0 1000 1bs or (50 Kg) C-

Quick lime Ca (0H)2 77125 1bs (62 Kg) . x 1,25

Dolmitic limestone Ca 003 135 7Tbs (68 Kg) x 1.35
Mg CO3 . U

Ground limestone CaCOy - ~ 200 1bs " (100Kg) x 2

Marl Ca CO4 200 1bs (100Kg) x 2

Other substances that can reduce soil acidity (i.e. alkaline substances) are:-

Calcium nitrate :
or nitro-chalk ~ Ca (NO3)2 500 1lbs or (250 Kg). x.5

Nitrate of potash KNO, 400 1bs (200 Kg)*“ "% &
Nitrate of soda Na NO, 300 1bs’ (150 Kg)° x 3

)

{ . r g
. PR R
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Neutral materials.

Thése materials when added to soil neither make the soil more acid nor more
alkaline. They are:- ’ '

Ammonium nitrate NH, NO,
Calcium sulphate Ca SOA
(gypsum)
. Muriate of potash KCI
Sulphate cof potash K,S0, s ' ‘
Super-phosphate _ P205 S ey

How much lime to apply (General recommendations)

Approx. quantity of slake or burned lime (Ca 0) reﬁuired to reduce the
acidity on different types of soils. (All fipures refer to the changes in
pH of the depth of soil ploughed)

(9:12)
Changes in pH level Quantity of lime (1bs/sq. chn & Kg/400 sq.m

Sandy soils Lcams Clay soils

From pH 5.5 to 6.5 250 1bs. . 350 1bs 450 1bs-
(125 Kg) (175 kg) | (225 Kg)

From pH 5.0 to 6.5 350 1bs _ 450 1bs 650.1b9
(175 Kg) (225 Ke) (325 Kg)

From pH 4.5 to 6.5 425 1ts 575 1lbs 850 1bs
(212 Kg) (288 Kg) (425 Kg)

From pH 4.0 to 6.5 500 1bs 700 1bs | 1000 1bs.
(250 Kg) (350 Kg) (500 Kg)

To determine the amount of other liming materials to use, multiply the

quantity of lime by the figure in the last cclumn of the previous table.



-42-

Example: To correct the pH of a moderate to a slightly acid sandy soil, would
need about 250 1bs burnéd lime or 250 x 2 = 500 lbs per sq. chn of ground
limestone.

Note - For changing the pH of very strongly acid to slightly acid soils,

the total quantity should not be aprlied in one ajplication. Apply a half

at first, and then the otherhalf in a second application about 6 months
later. Applying the lime in a single application mipght cause over-liming.
This cause problems of nutrient deficiency especially trace elements. For
all quantities, after this first generally recommended application, lime
should be added at about once each year. A quarter of this general recommen-
dation would be suitable.

Do not apply lime before ploughing. At ploughing the lime would be put too
deep into the soil for it to correct the pH of the entire ploughed layer.

This holds despite the method used in spreading.

3, Harrow the field once or twice as required to work the lime into the

soil.

How to spread lime

* The methods that a vegetable grower uses tc spread lime will depend largely

on the amount of lime to be applied (note that lime can be applied at the same

time as some organic manures). Here are some suggestions

For liming small' areas (under 1 acre)

One method

1, Plough the land.

2. Put the lime in a box, bucket or some other suitable container. Walk
through the field and spread the lime over the entire area. Try to
" distribute it evenly. To do this, the gfower could roughly divide
his field into square chains. Apply the required quantity for each

square chn.

3. Harrow the field once or twice as required to work the lime into the

soil.



cb——
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Another method

Put the lime in a wheel-burrow and with one person pushing and the other

spreading, the lime can be quickly distributed over the field. Try to

Harrow the field again. This should work the lime into the soil sufficient-

1. Plough the land -
2. Harrow the field once
3.
distribute it evenly.
4,
ly.
For liming large areas
1, Plough the land.
2,

Put the lime in the trailer of the tractor and distribute as' the

tractor drives over the area.

A lime / fertilizer spreader can also be used. The vegééable farmer'
could hire this from a cattle farmer who uses it to lime or fertilize
his pasture. It is not recommended for a vegetable farmer to buy -
this equipment as liming is not a_practice that is frequently done.

This equipment is not suitable for fertilizer application in vegetables.




INCREASING SOIL ACIDITY.

On alkaline soils, for growing most vegetable crops, the soil has fo be
made moreaCidicyfo do this, materials that form acids in the soil is usu-
ally added. The most commonly used are:-

(1) Acid - forming fertilizers
(2) Soil sulphur
3) Sulphuric acid.

Applying acid-forming fertilizers and soil sulphur are more often used as
sulphuric acid is a dangerous substance to work with. In addition, fertili-

zers also add nutrients to the soil.

Here is a list of acid - forming materials and the quantity required to have

the same effect as 100 1bs soil sulphur.

(9:13) Acid-forming - ioepgﬁgf lent 'To convert
material of 100 lbs or 50 Kg,to S

Soil - sulphur (s) | 100 1bs or (50Kg) § -

Ammonium nitrate NH,NO, 1000 1bs (S00Ke)  ix 10.

Ammonium phosrhate (NH6)2POA 1000 1bs (500Kg) X 10

Ammonium sulphate (NHA)ZSOA - 650 1bs (325Kg). ix 6.5

Urea co(Ns,), i 700 1rs (350Kg) Ix 7

* Note the plant elements added by each acid-forming material.
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How much sulphur to apply (General recommendation)

Approx. quantity of soil sulphur (90% S) needed to increase acidity on
different types of soils. '

(A1l figures refer to changes in pH of the depth of soil ploughed) .

(9:14) ‘
‘Changes in Quantity of sulphur (1lbs / sg,chn)o;§g{f§QQm
kg level | sandy Loamy Clayey
[From pH 7.0 to 6.5 : 10 1bs or 15 1lbs 30 1bs - .
L (.5 Kg) (8Kg) (15 Kg)
[From pH 7.5 to 6.5 50 1bs or 80 1bs 100 1bs
(.25 Kg) (40 Kg) ( 50 Kg)
. R 120 1bs 150 1bs 200 1bs
from pH 8.0 to 6.5 (60 Eg) (75 Kg) (100 Kg)
From_pH 8.5 to 6.5 200 1bs 250 1bs 300 1bs
| (100 Kg) - (125 Kg) (150 ‘Kg)

To determine the quality of other substance to be used instead of sulphur,

multiply by the conversion factor in the previous table, jusi as with

liming materials. The method of applying soil sulphur will be very similar to

applying lime.




Chapter 10. APPLYING MANURES AND FERTILIZERS

A. APPLYING ORGANIC MANURE

Importance of applying organic manures.

It is important for the vegetable grower to apply as much manuré to'hisi
.“'-qpil as is economically sensible.
- Organic manures improves the soil in many ways and as such, is often bene-
ficial to the vegetable grower when appliéd = How? S

1. Organic manure improves the structure of a soil i.e. on sandy soils
! and'soila of rapid drainage, when thé manure decays, it helps the
soil to hold more moisture. Loss of nutrients from leaching is
alsg reduced. On clay soils, adding organic manures, improves the
drainage’and aeration ofthese soils.

2. ~* Organic manure.éupplies plant nutrients i.e. when it decays, the
~- +- . ... elements that make up the manure are released and made available

to the crop.

3. .Organic maﬁute increases availability of nqtrienfa i.e. during the
decomposition (decay) of the manure, the soil organisms (bacteria,
fungi etc) involved in the process release certain acid substances.

These acids affects the soil pH and availability oflnﬁtrights.

4, Organic manure increases root penetration i.e. the decayed matter
improves the overall physical condition of the soil. The roots of
the crop can move through the soil more easily in search of food.

The result is usually increased production of the crop.

5. Some organic materials also act as mulch when applied to the surface of

soil. eg grass, corn fodder.
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Improving land with little top soil

Because the land has little top soil, at ploughing much subsoil is brought

to the surface. This material is usually of poor dtructure and low in nu-

trients.

whole plodghed layer poor for growing the crops.

In harrowing the field, it will mix with the top soil, making the __ .

Application of organic manures is the best means of improving such goils.

Types of organic manures.

Organic manures are of 2 main types viz

(a) Animal manures i.e. manures from animals,

(b) Plant manures i.e. manures from plants.

Here are some commonly used manures and their chemical composition.

Animal manures with normal quantity of bedding

(10:1)

'MANURE Per cent | (Approx. compositiom in 1lbs / ton

moisture Nitrogen P - acid Potash ot nutrients
Cow 867 11 3 10 24 1bs
Hen 73% 22 18 10 50 1bs
Hog 877 11 9 26 1bs
Horse 802 13 10 28 1bs
Sheep 68% 20 15 18 53 1lbs
(Percentage dry matter of manure)

Bat guano - 10 4 2 16%
Blood - 13 2 1 162
Bone-meal - 3 15 182
** Sewage-sludge - 1.5 1.3 0.4 3.3%

* Multiply figures by 1/2 to convert to kilo per 1 tonme.

** Sewage sludge is more important for improving the physical condition of a
gsoil than for supplying nutrients.
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Plant manures

; " i

! MAMURE . Per cent (hMpprox. compcsiticn in 1lbs / ton) !
' Moisture  [Mitrogen |P-acié | Potash, |Tot. nputri-
‘ ’ ents
Bean (straw) . _ - . 11l% -~ 120 .- ¢ . 25 ,951 lbs .
= , - 4 _——
tSudan-grass (straw) 10% 23 | i24 1bs
iSweet corn (folder) .17% o 13 24 61 1lbs .

Hlow to prepare organic meanure.

Organic manure improves the soil when it decays and forms humus in the
soil. But it can be applied to the soil as:s-

- fresh material i.e. fresh animal anA plant manure applied tc soil

- partly or totally decayed material i.e. the animal and plant
manure put to rot for later application. The material is then c:l

ed éoggoﬁt., ' ff ) , Pt i

S %
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Comééstigg«dThls is the means of prepar1ng the compost. The'tiﬁe that the
compost takee to be prepared depends largely ‘on the type of materlal from which
it 1s made and to what extent 1t 1s made to decay ‘before it is applled. Be-
cause, the longer the materlal remalns, the more it breaks down. But the ve-
getable grower might apply it at dlfferent stages dependlng on hls preference.
The farmer should cons1der the economlcs (eg.’ ‘cost of appllcatlon) 1n dec1d1ng
at what stage he applles hls materlal "It is usually best to apply vhen the

materlal is almost totally decayed.

Prepgriqgﬁthe eomggat.

Pit method.

Steps - 1 Digging the pit - Dig a hole or trough not more than 12 - 18 ins deep
(or 30 - 45 cm),

The;diameter should depend on the amount of gaterial ‘for compost. ‘. Try to
'implement some means of reducing seepage (eg thin layer of concrete) at bottom
or few sheets of zinc. The sides of the pit should slope inward for the
bottom to prevent the sldes from caving in. The pit will reduce the amount
of nutr1ents washed out by rainfall and the composting takes a shortet time.

The;plt should be located near the field and in a shaded area.

— CEm em % e S T TN e e

oo s e
=

Material for compost

= (Grass.

= Rotted manure

(10:2) Arrangement of material in

compost heap.
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Making the heap - Put a layer of the material for compost : (about 3-6
ins or 7 - 15 cm thick) at the bo;tom of the pit. If possible, spread

‘\'G(

- a thin’ 1ayer of already rotted manure. . Thls will 1ntroduce soil organlsms

" (mainly bacterla and fungi) and w111 speed up the decaying process. If

the material for compost  does not 1nc1ude dry prass, start with a

layer of dry grass at the bottom of the hesp and the top of each layer

"of the material. Contlnue to put in grass, msterlal for compost rotted
material in layers until the de31red amount of materlal is included. If.
fertilizer is to be added, apply elther mlxeu with tpe}materlal for
compost = or above the rotted manure. The heap should not be more than
about 3 ft. high (approx. l.m) as it will be necessary to turn the material.
Over 3 ft. it will be a difficult task. ' | o

It is un11ke1y that all the material will be atacked at the same 'tlme

but - the same pattern of organ12at1on should be followed.

Try to keep a layer of grass at the top of the heap as coverlng. This reduces
moisture loss from the heap.

3. Wetting the hesp,- The heap should be wet at 1ntervals ‘to keep it

moist. It should not be kept soaking wet as thlB w111 starve .the or-
ganisms of oxygen and reduce the speed of camposting. It will also
make it difficult to turn the heap. C

4, Turning the heap - The heap should be turned at.intervals of 2 - 4

weeks. This allows passage of air and mixing of the organic material.

5. Removing compost - Composting should be finished in 3 to 4 months.
This will depend on what stage it will be applied to the field. The

well decayed material will be dark in colour with the dried material loose

and resembling soil.
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Stack method.

{

The major difference between the stack and pit methods is that in' the former
the material is piled up into a heap without a pit dug. The vegefable far-"
mer should use the method that is most suited to his conditiéns. For in-
stance, if he is in a rainy area, he would do well to use the pit method as
it will help to reduce the amount of nutrients that will be washed out of

the heap. Alternatively, he could cover the heap. o

1

Advantages in using compost

1. Composting reduces the bulk of the material to be applied. Most fresh
manures are bulky,with most of the bulk in water. In'coﬁposting water
is lost and this reduces the quantity of material. The tqtg; effect
of applying the compost is the same as if the fresh material was added
except that in the compost, a part of the decomposition (breaking down)
takes place outside the soil. Because the bulk of the material is re-
duced (to as much as 1/3 original volume), this reduces cost of appli-

cation.
2, The composts improvés the soil more rapidly than when the fresh material
is added. Tha effects is often shown on the crop earlier. The

fresh material when applied usually benefits later crops.

3. During composting the majority of the weed seeds that were in the
fresh material are destroyed. This reduces the problem of introducing
_weeds, into the field which is a major set-back in using the fresh

orgenic material.

How much manure to apply

The qgaptity,of manure to be applied to a field would depend largely on ~
1. Type of soil to be manured.
2. Manures to be applied and crops to be planted.

3. Amount of manure available.
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The f&ﬁe'df soil is important in that sand and clay soils usually require

more ménﬁré“than loam soils. However all soils are 1mproved by adding manure., :
The amount of manure that the grower can get to apply to "his field is im-

portant factor. To 1mprove 3011 it has to be. applled 1ﬁ‘large quantities oo
compared to 11me or fertlllzers. The type of manure is important because of .-i:
its chem1ca1 composzt1on eg. smaller quantities of poultry manure than cow .. ..
manure should be added to vegetables as the high nltrogen content will cause ;- * -
excess leaf growth. It is for this reason that this nanure is applied in

large quantlties in cultlvatlon of leaf crops.

Here are some general recommendations

Apply manure between 5 - 20 tons / acre of organicfﬁghhre. (approx. 10-40
ST P
tonne per hectare)

-,

1. Apply snaller quantities- of partly or. cemple;ely rotted material than

fresh material. =~ . . . e L

2. Divide the total amount available to allow application to the ‘eéntire
area to be manured eg. if 2 a'res is to be manured with 16 tons of
manure apply at the 5 tons / icre rather:than 10 tons to the acre.

ot
t

-3 Apply more organic manure to clay and sands’than to loam soils.

§ ,_n"
O

4. The higher the N - content of the manure,,either apply it' at a'lésser
rate or reduce the quentity of nitrogen.in the fertilizer later applied
to the crop. Do not apply more than 5 tons / acre of poultfi or sheep

.mappgg‘ip a singlﬁ@pplication e&cept.to leaf vegetable. The‘high N-
content encourage much 1ea£y growth and poor root and fruit formation.

Devise a convenient means of measuring the manure.

Example. ‘

Find the approx. wt.ibf a2 box of the material. Then if a wheel burrow is to
be used in transporting the manure, f1nd how many boxes of the material will:
£i11 the burrow. This will give the approximate welght of aach burrow full.

Then the number of burrow-full of material can be used as an estimate for rate

of application.
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How to apply organic manures.

1. If the manure is added mainly for supplying nutrients, it can be spread
on the surface of the soil. This also holds if it is applied as mulch.

2. If the manure is applied mainly for improving the physical condition of
the soil, then it shoul&?gpread on the surface after ploughing and later

harrowed into the soil.
3. It is ‘good’ to -spread some powdered pesticide on the manure during
application. This is especially helpful to control insects and other

pests in the manure.

Application - The actual application of the organic manures can be done in

essentially the same way as in liming. It is for this reason that sometimes
when it is necessarj to lime and manure a field, the required quantity of
each is mixed and both applied together.

A manure spreader can alsc be used. It is a bit of machinery specially ﬁade

for applying organic manure. But with manual application, to get as fairly even
spread of the material, it is best to spread it in blocks. For example if we
want to spread 100 burrow-ful of manure to an acre, try to put about 10 burrow-

full on each square chain of land and then spread the manure.

Ploughing crop remains into the soil.

After reaping a crop, the vegetable grower can plough in the weeds and re-
mains of the crop into his soil. Legumes are particularly helpful with the high
supply of nitrogen in nodules on their roots. He can do this immediately after

reaping, or 2-4 weeks later when the weedS - growa some more.

It is important to bear in mind that the remains of a crop that was seriously
attacked by disease might build up the pesg/and attack the following crops.
Apart from this, the vegetable grower will find that ploughing in his crop remains

is bemneficial.

R N |



-53A-

4
e

Turned under

o1 %

. ~ 4, ’;-"- “"’ Y] .
Peur ot il HEsEEARE R

Feed Soil
Organisms

Leaving the residue

HUOUS




-54-

Problems in using organic manures.

1. Manures are usually difficult to get in the required quantities.
2. Manures are usually more costly to apply.
3. Some manures contain seceds of wgeds (eg. grass seeds in animal manures)-.

These later add to the problem of weed control than fertilizers.

4, Some ﬁaﬁures might also have diseased organisms in them which will
later attack the crop. This is particularly true of compost made from re-
mains’%fseased vegetable crops. They might also harbour insects that will
later attack the érop. . ) : w
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C. APPLYING FERTILIZER.

What are fertilizers?

Fertilizers are manufactured substances that contain one or more plant
food element. When fertilizers are applied to crops, they usually caus
increase growth or planting, or as a sicde dressing after planting. It
may he sprayed in a solution cn the foliage of thc plant i.e. foliar
apray. DBut, thc fertilizer has to be in a solution either when:applied
or after, before the nutrients can be abso:bed by Fhe crop.

Most fertilizers contain one or more of the 3 primary nutrients, in the
available form-nitrogen (N), phosphate (PZOS) and potash (KZO)'- If we
look on the chemical formula in the bracket for cach substance, we will
see where the N,P and K usually written on the bag of the fertilizer,
comes from,

What are fertilizers made from?

Most fertilizers are made from rocks. A few are made from the ex-

crement of bats, birds and remains of animals and plants. Also some ar
by chemical processes in a laboratory. Calcium cyanamice and urea are !
two examples of synthetic fertilizers. But the majority of fertilizers
are made from rocks.

How?

In some places there are large area cf soft rocks, rich in one or more
plant elements. This raw material is mined and transported to the
factory. At the factory, they are processed to procduce the required
fertilizers.
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A norte to faraers.

Farmers should pay particular attention to what makes fertilizers. This is
s2 as many farmers have th~ idea that fertilizers reduce the quality of the
food (i.e. poor taste and storage quality). This might have some truth in it.
But, it is not because fertilizers are bad substances. On the contrary, fer-
tilizers are good but we must learn how to handle them. ‘It is like a motor
car. It is good when we know hcw fo handle it, but will create havoc when
we don't,
'-i
Now ‘er.lllze*s speed up growth, There is nothing wrong with that. But,
some farmers are used to reaping watermel'n for example whén it reaches a
cettai1 size vhen grown without fert111zer. Now if the farmer apilles
ferfll*Zer and reap the crop at the same size, he may find bhat his water-
melon ,5 ireqx, and cannot be stored for long. One cannot say that ferti-
1izir ¢7 ndt have flaa § but the good pouints outweigh the bad ones.
(- ;

ct plgnts cannot grow on rocks, This is so mainly because the nutrients
have to be abeorbed in solution by the plant. Also, the roqté cannot pene-
treﬁe ‘le roék. No matter how rich a rock is in one or more nufrients, if
‘the rock is even soft, we would nt be able to reap a crop of tomato from it
a. cue place we will find soil poor in an element and because of this-
givis 1-w jields and at another place we have rocks rich in an element but
plants cannot grow there. The logical thing is either to:ﬁove the soil to the
rocks or the rocks to the s0il end mix them. But we all know it is easier to
move the rock to soil. Hence rocks are mined, refined, put in bags as fer-

tilizers end transported to the field.

The result for example is - Soil poor in P+P rock (fertilizer)- soil rich in P.
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ADEQUATE
"FERTILIZER
APPLIED

79 bushels yield per acre

16 inches of soil water
used

5,600 gallons of water
used per bushel of grain

produced 21,000

1.04

NO FERTILIZER
APPLIED

18
14
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Importance of spplying fertilizers.

1, Fertlllzers supply plant nuttients.

Supplylns nutrients to a soil when these are in short supply (defi-
cient) usually increases growth and yield of the‘crgp planted on such
30110 R '

-

Eg;si};gegs and soil pH - Ramanber that the fertillzer might be
applied to the soil, but is not available to the plant if the pH of
the soil is not correct. For example, phosphorous when applied to
moderatsly or -ttong;y acid_soil, will tend to becoma fixed and will
be availsble to the. crop only 1n small quantities. . In this case
this fertilizee .hould be applied with organic msnure,

(See pi and availability of elements - )

2. Fertilizer helps the crop.to make better use of. moisture. This is
a very important point that vegetable growers should know, but,
they should also note that although it helps the plant to use mois~
ture more efficiently. : and.helps . the erop to develop a better
root system to absorb more weter ., it does not supply moisture .

The water must be applied to the field before the fertilizer can
help the crop to make better use of the moisture.

(10:4) Fertilizers helps crops to make better use of moisture and

.increases growth and production.

Terms Related to,Fbr:ilizers_

Fertilizer Grade (gr-éealxéiaf

This refers to the percentage of each plant elgqent'in - different types of

fertilizers .

Generally these fertilizérs"are:-
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SdTie
U DR

(1) Single (or straight) fertiiizers --whzch conta:m only ‘one elenent.
Example. Sulphate of Ammoni: has a grade of approx. o 2N,

-

Single Super- phc pbate 182 P
bouble - Super - "f‘,,r.3p’h&te ' : B 11 4
- - Triple Super = phcsphate’ R 4§i.§"
Muriate of potash 6OZ'K
2. ‘Mlxed fertilizers - These c31tain more than one pLant nutrient.
1"1'h:l.e includes ' )
..,;(é) ; doubla fertilizeré,-‘containing 2 elements

Examples- Potassiun nitrate contains' 14% N.and 46% K-
The grade cap.be written as NK / 14 ~. 46 - .1 :

_(b) triple fertili:ere - containing 3 elements
A triple fertilizer containing all 3 primary elements
. is called a: conplete fertilizer.. ST
. _. Examples - Calciv. nutrate toutains 15%'N and 20% Ca
. Its-grade can l;é vritten as NCa / 15 - 20. T
ST e : 5 - ~ 2
Example i.
-N-P-K=, 10-: 10 510 r2ans -that the fertilizer contains -
10Z Nitrogen (10% @) ' ‘ e e '
102 Phosphorous (177 ¥)

102 Potas;ium (1C4 K) ) .
. . ' — ‘ -.;‘ om0 , SRR

The grade of this fertilizc- can-also be written - NPK / 10°- 10 - 10
Example 2. B R TR AL
N-P-K ,5: 10 : 20 me:as that the fertilizer contains - R
5% Nitrogen (5% N) |
"10% Phosphoroua”(IOK P)
20% Potassium (202 &)

wd X

Its grade can be written as NPK / 5 -10 - 20



Fertilizer Ratio.

This refers to the proposit1on of cach element in the NPK mlxture. It can
be calculated by’ dfvidiﬂg the percantage of each element by the lowest per-
cantage in thie mixture. - Pt

3. .C.- b ! e ’ !

-

S T PRLERR [XB {

‘ “"*:(Ratio T - z ,N‘.,.: z'?-l;:’: z K
lowest % i1 mixture

e RS PR R :
Y3 0T I a NPRK /10 <1 10°- 10 Pt .
Ratio "= 10 : 10 :10 =1:1:1
.10 - e e
L U S AN - ce i aeaabe L o
- "_" N
Example 2. Inm/s-lo-ls
5%f:: { Ratio = . “3~: 10 (15 = i': 2:3 T
5 T .., .
Example 3. InNPK /15-10-20 ° R -
Ratio = 15:10:20 = 11/2:1:2
R G T or 3:2:4
-. \.‘ .. ;. .

(See fertilize- levels vs ratio - .- ) -

Rate gf'agglicagiou.
This refers to the anount of a fer»xlizer that is applied to a soil per vf

unit area. Ratas are usually expr- ssed as quantlty fertilizer per acre and
per, héctare ‘ .

Example - A recommended rate fo- «a crop on 'a given ‘soil would be:-
500 1bs per acre (i.e. 5 hbs / acre)
'5£'so“1bs'per £, chn. - '
"ot 500 Kllograns per hectare
or 25 Kg. per 400 sq. metre -
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Carrier or filler material

A carrier or filler is the mtér,iai inwh:.ch the nutne:;ts are carried in
a fertilizer. In other words, most fertilizers are made up .of plant nu~-
trients and a carrier. In cases where a small quantity of fertilizet is

to be applied, sand may be used to increase the amount of filler material.

Example - If 10 1bs of fertilizer is to be applied to a square chain of
land, another 10 1bs of sand can be mixed with the fertilizer and the mix-
ture applied. This will allow for the fertilizer. to.be more evenly distri-
buted, )
‘ hRE
(10:5) Some commonly used fertilizers and the approx percentage of plant
element (s) they suppl: .

Fertilizers Gradcs Fertilizers Grades
Ammonium nitrate 33z r

Ammoniated Super-phosphate ®P/4-16 Magnesium gulphate 10XMg+5
Mono-Ammonium phosphate NP/11-48 N .
di-Ammonium phosphate _ N}’/Zl -53 .

Anponium sulphate 212N Muriate of potash 60% K
Liquid ammonia 822N Potassium Nitrate N/ 16-46

Liquid ammonium hydroxide 12-25%N Potassium Sulphate app. 30ZK

liquid ammonium phosphate  KP/8-24
single Super-phosphate 18-20Z P

Borax 1128 triple Super-phosphata. . i48%-P
Calcium Cyanamide 212N+ Nitrate of soda = = | L
Calcium pitrate =~ 15%3W<Ca or Sodium nitrate ., 162§ .
' Urea ' 4528 .
Copper sulphate 25% C: +S Zinc sulphate 23%Zn 45

+ Complete Fertilizers (N - P - K) of mapy differemt grades

Vegetable growers should know the 'perqentage of the plantb:e],gments in a
fertilizer. This helps him to determine the amount of that fertilizer he needs
to use and the more economical fertilizer to buy.
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D. FERTILIZER RECOMMENDATIONS.

General recommendations are made for growing a crop under a range of con-

ditions. General fertilizer recommendations for a crop on a range of soil
conditions can be given in a book. But, the specific recommendations can

only be given after tests are made of soil conditions on the farm. This
holds. for all recommendations on different practices in vegetable production.
(This book seldom gives“sﬁecific recommendations ‘as it.is a general book not
written for a specific area. Recommendations should Be used as guides.)

Suitable fertilizer tecommendatidhé é:e'imgortant because: -

1. 'ATﬁE‘végééabievgrowé%'muét’tryfto make the most efficient use of fer-
tilizers. This can best be done when the correct fertilizer is

applied at the most sconomical rate for the existing s0il conditions.

This is why it is important that the vegetable grower try to get the

correct recommendation in fertilizers (grade and rate of application)
for growing each crop on his farm.

2, Unlike lime or manures, fertilizers are applied regularly and are more
expensive per unit weight. Lime for instance if applied at all, might
be applied in large quantities once in 3 yéars,r'Tﬁis is not tr@e'of
fertilizers. They are usually applied more regularly on a wider
range of soils. It means that the fertilizers have to give good re-
tu;ns to the grower to cover both the cost of the material and for the

application in addition to increase profihs to the business.

Fertilizer recommendations are usually given in one of two ways. viz -
- by weights of elements - (E; -~ method.)

- by grades and rates - (GR =~ method.)

Fertilizer recommendation by weight of elements - (Ew method.)

There are some cases in which the recommendation for growing a crop is given
only as the weight of each primary element on a2 per acre basis eg. the
recommendation rate for growing corn on a particular soil type might be 60 lbs N,
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40 1bs P, 30 1bs K (per acre or in kg. per. ha.) Neither the grade of fertilizer
to be used or its rate is given. The vegetable grower has to determine this. -
How? .

Steps. (Using separate fertilizers)

1. Decide on the fertilizers to be used. The 3 elements might be supplied by
separate fertilizers.

2. Find out the analysis of the fertilizer
3. Use this formula to determine the approx. rate (R) .of applicaticn -

Rate =  RgJl, wt, of element
© " % of element in fert.

i,eR= Reqd, wt. E / where E = element
% of E in fert. C

Example 1.
If a recommendation for growing corn is given as 60 1bs N, 40 lbs P and 30
1bs K, how much fertilizer is to be used.

Using separate fertilizers.
Sulphate of amonia (20ZN), triple super phosphate (502P) and muriate of po-
tash (60ZK) '

Rate (sulphate) = 60 1bs
20/100

= 60 x 100 = 300 lbs
20

Rate (super-phosphate) = 40 lbs
50/100



= 40 x 100 = 80 1bs
50

Rate (potash) 30 1bs

60/100

- 30 x 100 = 50 1bs
60

Mix the required amount of the 3 fertilizers and rpply the mixture.
Steps (Using a complete (NPK) fertilizer) .

1. Find the ratio of the quantities to be applied.
2. Decide on a NPK fertilizer with approx. the same ratio.

3. Use this formula to determine the approx. rate (R) of application

Rate = Required total nucrients
total ¥ NPK in fert.

i.e.R = Reqd, NPK
Fexrt. NPK

* Multiply by 1/2 to convert to kg.
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Example

If a recommendation for growing corn is given as 60 1lbs N, 40 lbs P and 30

1bs K, what grade and rate of application should be used.

Ratio = 60 : 40 : 30
30 2 : 1 1/73 : 1
OR approx. 6 : 4 : 3

Reasonable grades would be NPK/ 15 - 10 - 8 or 20 - 14 - 10 If 15 - 10 - 8
is used.,
Rate = 130 ie. appr x. 400 1bs / acre
33 / 100

If 20 -~ 14 - 10

Rate = 130 ie. approx. 275 lbs / acre
44/100



Here are some general recommendations fo: the main vegetable'cfop groups
giving the weight of nutrients to be applied in the fertilizers. ( Figure
in 1bs / ac of kg /ha) o ‘

S

~.(10:6)
Crops Soil - Scil Nutrient Levels
Texture N P K
Low Medium High Low Med. High |Low Med, Higq
lLegumes Sandy soils. |50 [40 | 30 |00 {80 |60 |80 [60: |40
Clays, . loams) ’ : :
and Silts 40 130 20 {100 }[f0 | 60 60 |40 25
ruit Sandy.soils 100 {80 60 80 {60 | 30 80 |60 40
egetables | oy .v, loams) | 80 |60 40 |80 |eo |30 |60 |40 |25
& Silts J .
coot Sandy soils 80 |60 40 80|60 | 30 J00 {80 |40
egetables Clay, loams) 60 |40 .20 -} 80 |60 | 30 80 |60 30
Leafy Sandy soils 120 |100 80 60 |40 | 25 80 160 40
jegetables Clay,Loams) '
& Silts 100 89 60 60 {40 |25 60 40 20
1, The table is based’on recommendations taken from Bulletin No. 2.

by CARDI - (Caribbean Agricultural Research and Development Institute)

Where irrigation or rainfall is not adequate, reduce the application
‘rates by about 20Z.

Soil Nutrient
Levels

Remarks.

Low Crop show dificiency symptoms and crop failure
likely if nutrient not applied. '
Medium Fertilizer needed to achieve optimum crop yield
High " |Adequate supply of element, but small amount of fert -

applied as side dressing to ensure optimum crop yield.
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The recommendatlons given in Table (10 16) c¢an be used on. crops fallxng
within the different groups. : '
Example: Cucuiiber can be, grown on a sandy s0il with Soil NPK / L-N-H using
100 1bs N, 60 1bs P and 40 1bs K in fertlllzers. The same recommendation
could-be used for tomato on sandy 50113. B | '

! St
l r o—

Later we will try to go a 11tt1e further and try ‘to madke recommendations

i

for each crop on different soils. ,

R

Pr&blems with recommendations exprcsséaliﬁJWeig§§sho§ each element.

1 ' ’ ' -

As we hawe sgen in’ this'method of,glving rccommendat1ons, the grade and rate :'
of appl:.catlon not o.ven. This has the e.dvantage of allowing the vegetable
gnower ‘to chéose the--grade to be usad and to-calcuiate the rate of such grade. N

—r——
e —— '

But this same point has its problems. The chief one is the dlfflculty of —---
‘ calculating a sultable fertilizer ratio to determxne the grade anl the
further need to calculate the rate of this grade. "~ This -makes it particularly'
difficult for. vegetahle farmers to use-the-method. Then there are the prob-
lems of having to mix thcse compartible with cach other. A straight grade

and rate of applying a complete fertilizer is more useful to the farmer.

Fertilizer recommendations by grades and rates - (bR method

In making fertilizér“recommendatiou»in this way, 2 sets of information are

given i.e.
) " Grade of fértilizerlto'Bé used for‘gtoning;thé-crob'on‘that5aoil.
:2. Rate of £ertxlizer appl1cat10n for grow:ng the crop at a given
population on that soil. . c ' ) T
Example: :VMW‘“"”' :
1, A fertilizer recommendation for growing'héans on X sandy,losmrvould

be NPK / 10-15-10 at 5 hbs / acre or 566”i§“7”hectare.

2, A fertilizer recommendation for growing Beans on Y clay loam would be
NPK / 15-10-10 at 4 hbs / acre or 400 kg/ha.
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Calculating the weight of each element (Ew) in a given fertilizer recommendation.

In giving fertilizer recommendations by the weight of each element (E, - method)
we saw where the weight of each element to be applied is given. However,:in
certain case, we will find that we are given a recommended grade and rate of
application, (GR - method)and we have to find the weight of each element (E) in
this recommendat;on. This is true particularly where we have to mix fertilizers

and in certain experimental work.

To find the weight of each element in a given recommendation. This formula cen
be used:-

Weight of element = 7 of element in fert. x Rate of ‘application
i.e. E, = 2Zof ExR

Example.

In a recommendation of NPK / 10-15-20 at 3 hbs / acre, the weight of each element

18- P i,
We. of N = 10 x 3 = 30 1bs
wt. of P = 15 x 3 = 45 1bs

wt. of K = 20 x 3 = 60 1bs

Here is a ggneral formula that can be used for mixing fertilizers.

Quant. = Reqd Quant. N + Peqd.Auant P + Redd. Quant 6f K.
NPK fert.
glf\ege_ R?eliéuant. = Wt. of E in recommn. -

o % of E in fert.

Note - One close resemblance of this to the formula used in Ew method .
In that formula, the required weight of each element is given in the recommen-

dation while in this case it has to be found.
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To use the formula

- Stepsd

1. First we have to find the weighte of N,P and K in the fecommeq-
datiom. ‘ o
2. . 2. Then find the quantity of cach fertilizer to be used in the mix-
' ture., e ) ‘
3. Add the separate quantities. These would be mixed and applied to
the crop. .
Example 1.

A vegecable grower wants to use a recommendation NPK / 10-15-20 at 300 1bs /
"acre on a crop. He does not have thla fertilizer, but has sulphate of ammo¥
nia(202N), triple-super-phosphate (50ZP) and Muriate of potash (60%K) .

- He wants to mix these to get the equivalent quantity of NPK in the recommendatznn

To find the weights of N,P and K in the recommendationm:
" Using the formula o

Ew = Zof ExXR

We. of N =10 x 3 = 30 1bs _ ' .
We. of P = 15 x 3 = 45 1bs - L LT T
We. of K =20 x 3 = 60 1bs P

To find the quantity of each fertilizer to be uscd in the mixture.

Using the formula

Reqd. Quant.

of E - fert. - Wt. of E in recomn.

% of E in fert.
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Reqd. Quant. = 30 = 30 x 200 = 150 lbs (sulphate of amonia)
of N-fert." 20/100 1 20 (75 kg) »
3 L 1.
L2 o :
Redd. Quant. - 45 = 45 x'3160 = 90 1bs (super-phosphate) )
°f P-fert. 50/100 50 45y o
\ 1 . - ' R A
. 1 r
Reqd. Quant. =. 60 = 60 x 100 = 100 1bs (muriate of potash)
of K-fert. 60/100 60 ( 50 kg.)
r . »;.' l -

C
To form the mixture, the grower would need to add - ~

150 1bs sulphate of amonia. '

+ 90 1bs super-phosphate équivalent of NPK/10-15-20 at 3 hbs / acre.
+ loo 1be muriate of potash . oY approx. 300‘kg. /- ha.

e YLt

How general fertilizer recommendations aré made. - .

General recommendations of fertilizers for a crop on a soil is made from two
main considerations.

1. The level of plant element requirement of the crop (i.e. level of each

major element)

2. The level of plant elements in the soil. (i.e. level of each major
element in the soil)

The fertilizer application which is likely to produce the best production is
most likely to give the best economic returns to the farmer.

Ve must bear in mind that the crop requirement will be met from the nutrients
in the soil and the fertilizer nutrients applies to the soil. In other words,
30il NPK + fert. NPK — Crop NPK
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"Levels of plant element requirement. - Crop (E)

Different crops require different quantities of each element for maximum

growth and food production. These requirements can be expressed as percentages
(or weights) of each element absorbed wter -3rown under average field conditioms.
This has to be determined by growing the crops with adequate water, fertilizer
and other reguirements, then analysing the entire crop when matured to find

the amounts of plant nutrients presents. Such experiments have to be carried
out by specialists who have the knowledge and equipment to do such work.

To find the requirement, the amount of each element in a given quantity of the
crop is compared, in addition to comparing these with the amount for other
crops reaped from a. given area of land. The results are obtained from doing
fertilizer trials with each crop on different soil types and analysing the
N,P,K make up of the plant material. ‘

(Now, the average amount of each primary nutrient absorbed by a crop can be used
in determining levels of each element required by the crop. This will later
be used as a guide to recommend different fertilizer grades)-
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Absorption of ¥,P and K by Crops..

(10:7)
Lbs N,P & K in 1000 1bs plant Material

CROPS N P K Total
Beans 3.7 0.9 v 4.4 9.0
Beet 4.6 0.6 4.1 9.3
‘Brocolli | 5.0 _ 1.7 4.2 10.9
Cabbage 2.9 0.8 2.9 6.6 . . ‘
Carrot 3.4 . 0.7 4,3 8.4-
Cauliflower 3.2 1.1 2.9 7.2
Celery 2.4 14 | 5.6 | 9.4
Collard 4.0 0.9 5.2 |10.1
Corn 3.1 1.1 | 1.3 |5.5
Cucumber 2.1 0.6 2.9 5.6
Kale 4.0 1.4 3.5 8.9
Lettuce 2.3 0.7 4.3 7.3
Muskmellon 2.8 0.9 4.8 |8.5
Mustard 4,0 1.6 3.5 8.9
Okra 0.9 0.4 2.7 | 4.0
Onion 2.4 0.8 3.0 |6.2
Parsley 1.5 0.4 1.3 3.2
Parsnip 2.9 1.0 1.6 5.5
Pea 3.7 0.7 2.2 |e6.6
Pepper 2.4 2.7 1.0 | 7.0
Potato 3.9 0.8 5.7 10.4
Pumpkin 3.9 1.0 4.5 9.4
Spinach 5.1 1.5 4,2 10.8
Squash 2,1 0.4 2.9 5.4
Tomato 3.8 1.1 6.8 11.7
Turnip 3.0 0.8 3.0 6.8

Ref: These figures are calculated from " Handbook for Vegetable Growers" -
by J.E. Knott. The data is compiled from many sources and is the ave-

rage of results from experiments on different soils.
Multiply figures by 0.45 to convert to kilograms.

* Nitrogen in beans mostly absorbed from the air and not from the soil.

Figure given same as pea.
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Levels of total crop nutrient requirément.'. ‘ e

The ievéis'of total nutrient required by a cron is determined by ti.c a-
mount of’primary nutrients in an average yield of plant material. The

data is got from experiments and analysing plant material for %,I and X

when each crop is grown on different soils.

The steps to arrive at the levels cf each plant element and tctal nutri-
ents zbsorbed by a crop are az follows:-

(1)

(2)

(3)

(4)

Determine the average yield of plant material for each crop per

acre. (The proportion of crop material reabed for food to crop
remains can be determined by sampling any where from 1790 to 29¢
plants per acre. When the weight of the food is known, the crop
remains can be calculated. Alternatively, the entire crop ma-
terial can be weighed from % to 1 sq. chain ( sg. m) of the
field.

Determine the amount of N,P and K absorbeld by the crop. Multiply
total reaped by amount of each element in 1009 1lbs plant material

Find total NPK absorbed by the crop.

The levels of each element and topal nutrients absorbed by the
crop is determined by dividing the range cf results intc roughly
qual levels.
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Total NPK Absorbed by Crops.*

(10:8)
- R Tetal
CROBS Foreion orop sggﬁ“(gbs per ’zcre )K g;;p
. Eaten Remains ed. S * i
* T (0001BY. ] _ T**
Beans \ 2 8 10 | 37 9 44 90
Beet 16 6 16 . | 74 10 66 150
Brocolli 6. 6 12 | 60 20 50 130
Cabbage - 12 2 14 | 641 12 41 90
Carrot. . 12 6 18 | 61 13 77 150
Cauliflower ‘ 6 9 15 | 48 17 44 118
Celery 12 2 16 | 34 20 78 130
| col1ard 1 . 9 |36 8 47 90
Corn (Green) 9 12 |37 13| 20 70
Cucunber 12 6 18 | 38 11 52 100
Kale 6 1 7 |28 10 25 60
Lettuce 10 2 12 |28 8 52 90
Muskmellon 12 3 15 |42 1 | 72 130
Mustard . 8 1 9 |36 14 32 80
Okra 8 12 20 |18 8 54 80
Onion 12 3 15 | 36 12 45 90
Parsley 8 1 9 14 4 12 30
Parsnip ) 10 5 15 b4 15 24 80
Peas 2 12 14 |52 10 31 90
Pepper 4 6 10 24 27 19 70
Potato 12 8 20 78 16 114 210
Pumpkin 15 5 20 |78 20 90 290
Spinach 10 2 12 61 18 50 130
Squash 10 6 16 |34 7 46 90
Tomato 12 3 15 |57 17 | 102 180
Turnip - 10 5 15 45 12 45 100

*

Note that the total crop NPK is the approx.

gum of N,P and K.




The levels of
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plant elements and total nutrients;gbéorbed by

each crop. . (Figures in 1lbs /ac. or kg /ha ).
. (10:9)
Levels Nitrogen Phosphorous " Potassium Totai NPK
5 Very low‘ Ny 120 Py /5 K / 20
| L NPRL [ s0
Low N, 20 - 34 Pi 5-9 K, 20 - 34/ NPK, 50 -89
Medium Ny 35 - 50 Py 10 - 15| Ry } 35 - 50|NPK, 90 -129
High Ny 51 - 65 Py 16 - 20 Ky 51 - 65|NPK; 130 - 170
Very Ny, > 65 e | Y20 Ky | 765 [wx, > 170 |
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'(10 9b) Levels of plant nutrients absorbed crops.

(Levels of elements absorbed per. ac )
Crops. N P K NPK

Beans M L M M
Beet l-I1 M Hl H
Brocolli H H M H
Cabbage M M M M
Carrots H M Hl H
Cauliflower M H M M
Celery L d H, H

| Collard M L M M
Corn M M L L
Cucumber M M H M
Kale L M L L
Lettuce L L M M
Muskmellon M M H1 H
Mustard M M L L
Okra I.1 L L L
6nion M M M M
Parsley L1 L1 L1 L1
Parsnip M M- L L
Peas H M L M
Pepper L Hl L1 L
Potato H1 H H1 Hl
Pumpkin H1 H Hl Hl
Spinach H H M H
Squash - L L M M
Tomato H H Hl H,
Turnip - M M M M




Using the above standards, we can group crops into 3 broad categories viz:-
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- High total nutrient requirement or high feeders
- Medium total sutrient requirement or medium feeders
- Low total nutrient requirement or low feeders.
(10:10) ___. - . Requirgments
Low feeders _ . Medium feeders High feeders
(Crop NPK, (Crop NPKy,, (Crop erﬁ)z
L Beans Beet ‘
™m Cabbage Brocolli
le Cauliflower Carrot
tard Collard Celery
kra Cucumber ﬁuusknellon E
epper Lettuce Potat~
arsley Onion Pumpkin
arsnip Pea Spinach
dish Squash Tomato
Turnip.
* Brussels sprout,
* * * -
calaloo, *Chard,*Kohl Fge-plant,
ik *
rabi,* Leek and Watermellon
Escallion can be
included based on
response to fertilizers.

1

* Later, we will sce how the crop requirement of each primary element

and the total requirements can be used in making fertilizer recommendations.

1
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Recommending fertilizer grades.

P4
i

The levels of N,P and K absorbed by a crop, as mentioned before, is useful
in making fertilizer recommendations,'Inétead'of making specific recommen-
dations, we can recommend levels of grades and rates that the vegetable

grower can start with, later adjusting these to improve production on the farm.

(10:11) Here are the levels for each element in a fertilizer.

Very low ELl - below 5% of the element

Low (EL) - 5 to 10% of the element

Medium (EM) - between 10 - 147 of the element
High (EH) - 15% to 20%Z of the element

Very High (EHI) - over 20% of the element

The upper limit of the EHl level is determined by the levels of the other
elements in the mixture. Remember that in a NPK fertilizer, the sum of the

" -percentages cannot.be over 100.

These limits are set to avoid confusion. A grower can buy fertilizer with
the element as 10% for low and 15% for medium. He could not go over these

limits.

Example 1.
The levels of NPK /10-10-10 fertilizer can be expressed

as Ny - Py - Ky

(or NPK/ M-M-M)

Example 2.
The levels of a NPK/5-10-20 fertilizer can be expressed

as N - By - Ky

(or NPK/ 1L-M-H)
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Using the method.

Here is how this method of expressing levels of plant elements in a fer-
tilizer can be used.

Example: The general. recommended fertilizer for growing beans on certain
soils is - NH" PH- KM

This means that a number of fertilizers can be used.eg.

NPK/ 10 - 15 - 10

or 11 -15-10

or 11 -16 - 10

or 11 - 16 - 11
or NPK / 12 - 16 -~ 11

up to NPK / 14 - 19 - 14

The percentages within .cach level when used later with rates of application
are calculated to satisfy the crop nutrient requirements. Based on the
function of each primary element in the plant, very rough levels of grades can

be recommended according to the part of the crop eaten.

For leafy vegetables - ‘ use NH - PM - KM i

V- —
.

For tubers and root vegetables use or NPK/M-M-M

For Fruit Vegetables use NM - PH - KM

2d
1
ol

This method i8S only a rough guide, since it does not consider the plant

element requirement of each crop.

In Table (10:12), the recommended levels of N, P and K given are based mainly

on the levels of N, P and K absorbed by each crop. The grades will have to be

adjusted according to the level of ecach element in the soil. This will be done

for each crop in the next section. (See Part 3)
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Recommended fertilizer rates -

While the recommended level of each primary element is based mainly on the le-
vels of each absorbed by the plant, the recommended levels of amount to apply
are based mainly on the total nutrient requirement of the crop. (Fertilizer
grades and rates together determine the amount of nutrients in the chemical and-
are both used here ). Two other magor factors which have to be considered

in recommending the levels of rates to apply are:~

(a) The levels of total nutr;ents or total nutrlent .status of the ‘soil
ie Soil NPI(.L Soil NPKM 8011 NPKH

The level of total nutrients is the sum of the level of each plant
element in the soil. (See note on next page)-

(b) Levels of plant population which also affects the crop nutrient re-
quirement.
. n n n
ie. Pop L ° Pop M Pop "

The levels of each primary element, the total nutrient status and population '
levels will later be used when recommending grades and rates for the different
crop under such conditions. For the time being, the table below can be a use-
ful guide. These rates are based on usual recommendations given for high
economic returns to farmers in the tropical countries. The rates recommended
assume é medium supply of N,P, & K, and plant population, considers economic

factors and is based on a simple standard:-

(10:11)

Crop NPK : Rate NPK Levels Average] (1bs/ac or kg/ha)
Very low feeder Very low 0-2 200

Low. feeder Low 2 -4 300

Meidum feeder Medium 3-5 | 400

High feeder High 4 - 6 500
Very high feeder Very High 5-17 600




-80-

Note ., .
Based on results of soil tests the overall nutrient status like that of in-

dividual elements can be determined. But where one knows the levels of each
primary element in the soil, it is easy to get a good idea of what the total
nutrient level is. Here is a convenient standard, which can be used for of
N,P and K in soil and absorbed by a crop.

Very low total nutrients (NPKLI) more than 1 element in very low

quantity but none high.

Low total nutrients (NPKL) - more than 6ne element in low :
quantity in the soil (in available form)

eg. Ny = PiK;, By - Py-K, Ny PrKy.

Medium total nutrients (NPKM) - more than one element in medium,but
not more than one in high ,
quanitty in the soil ( in available form.)

eg. Ny =Py Ky o Ny By Kps N - PR,

High total nutrients (NPKH) - more‘thaﬁ one element in high quantity -
in the soil (in availsgble form.)

g Ny- Py Ky Ny-Py- Kﬂ" Ny Pi Ky
Very high total nutrients (NPKHI) - more than 1 element in very high quantit&,

but none low.
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(16: 12) General Fertilizer Recommendations
1

Th"e fertilizer.recmendations below are based on the levels of N, P and K
absorbed by the crops and given in the previous table. The fertilizers to ‘be
. applied will supply more than the nutrients removed from the soil. It is
as:sumed that all eiéments are in medium supply in the spil and a medium pop-
pulation of the qr.'op‘ is to be grown. Sdme aéjdstuients are made in the levels
toi insure that lea'fy' ,w?getables get adéquate N, fruit and q:rain cropé get ade-
quate P and root crops ‘adequate K. '

4

Ferl . Recom. (lbs / ac or kg / ha )

- NPK Levels _______ Example : Crops
MM-M at M 12-12-12 at 400 Beans
H-H—Hlat: H 16 - 12 - 20 at 500 Beet
H-H-M at H 16 - 16 ~ 12 at 500 . |  Brocolli
M-M-M at M 12-12-12 at 400 Cabbage
H—M-Hlat H 16 - 12 - 20 at 500 - Carrots
M-H-M at M 12 - 16 - 12 at 400 . Cauliflower
M-H-H at H 12 - 16 - 16 at 500 ) Celery
M-1L-M at M 12 - 8- 12 at 400 Collard
M-M-L at L 12 - 12 - 8 at 300 Corn
M-M-H at M 12 - 12 - 16 at 400 Cucumber
M-M-L at L 12 - 12 - 8 at 300 Kale
M-L-M at M 12 - 8 12 at 400 . Lettuce
M-M-H at H 12 - 12 - 16 et 500 Muskmellon
M-M-L at L 12 - 12 - 8 at 300 Mustard
L-M-L at L 8-12- 8 at 300 Okra
M-M-M at M 12 - 12 - 12 at 400 Onion
M-1~L at Ll 12 - 8- 8 at 200 Parsley
M-M-M at L 12 - 12 - 12 at 300 Parsnip
M-M-L at M 12 - 12 - 8 at 400 Peas
L—Hl-L at L 8-20- 8 at 300 Pepper
H-B-H, at 1-11 16 - 16 - 20 at 600 Potato
H-H-H at Hl 16 - 16 - 16 at 600 Pumpkin

Cont'd...
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B-H-M'atH " 16 - 16 - 12 at 500 | Spinach
L-M-M  at M . 8-12-12 at 400 | Squash: .
H-H-H at H, ‘ ' 16 - 16 - 16 at 600 Tomato .
M-M-M at M 12 - 12 - 12 at 400 | Turnip
These recommendations are vené general:-

16 - 12 - 12 at 400 Brussels Sprout

16 - 12 = 12 at 400 | calaloo

16 - 12 - 12 at 400 | Chard

12 - 12 - 12 at 400 | Kohlrabi

12 - 12 - 16 at 400 | Leek

12 - 12 - 12 at 400 | Escallion

8- 8~ 8 at 200 Ladish

12 - 16 - 12 at 500 | Egg-plant

12 - 12 - 16 at 500 Watermellon

12 =« 12 - 12 at 400 Rutabaga
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The recommendations given in Table (10:12) uses a medium plant population
and assumes that’the 3011 has a medium supply of N,P and K. .Because of
the crop requirement, the growe: shoulad try to maintain this level of:
available nutrients to get good yields. Where the level of available
nutrients in the soil is ‘known, both the grade and rate of arplying fer-
tilizers would have to be adjusted to ‘satisfy the nceds of the crop grown.
Remember that it is the level of each primery.nutrient which is used for
recommending the fertilizer grades, while it is the total nutrient status
which is 'useéd to recommend the rates of anplication. It is always best
to start with a rate of fertilizer application and a population level
which is the same as the total nutrient 1eve1 of the soil. Then the
rates of fertilizer application and fertilizer grades can be adjusted in
later cropgtas the grower sees™it necessary- to-get better-returns from

his érop.;u . RS C DRI - - § L |

e e et e i cccem o e e



When we come to recommending grades for each crop, the general recommen-
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dation will be given and the changes can be made as follows:-

(10:13a)

vhen the level of an element in the soil is very.low,
add 102 of that element to the general recommendation

When the level of an element is low, add 5%

When the level is high, subtract 52

When the level is very high, subtract 10%0f that eclement from
the generally recommended grade for the crop.

The ratés will be recommended based on the table below.

(£9:13b) The rates are in hbe/acre (or oo kg/ha
Soil Low feeders Medium feeders High feeders
NPK PopL Popu PopB PopL PopM PopH PopL PopM Popgﬁ
NPKL 2 3 4 5 6 7 8 9 10
NP!
KH 1 2 3 3 4 5 5 6 7
*NPKH 0 1l 2 2 3 4 4 5 6

Example:

A 80il test or a soil survey map indicates that the nutrient levels on a farm

are:-

N-1low ; P - high ; K - low
Soil NPK would therefore be low.
The farmer plans to grow a crop of kidney beans.

What fertilizer recommendation should he use?

* (Most of the fertilizer recommended for soil NP

supply the element which is deficient in the 86il)

, would be mainly to



or 300 ~ 500 Kg/ha ('rable 10: 12) For- the above soil, the fertilizer grade
that should be used for a start would be NH - P KL.' He may start with.

a low populatwn say 50,000 plants per acre, and 4pply a 16 « 8 -8 ‘fer-
tilizer at 590 lbs per acre or 530 Ks/ha. (Table 10:13b) °

N LIt ',j"‘. L gt



-86-

Caléulating:fertilizet recommendations

It is possible to calculate fertilizer recommendations whicﬁ can be used as
a starting point for experimenting with fertilizer grades and rates. This
is strictly for more advanced students and the resulting recommendations
will not consider economic factors which is so important to the farmer. Iﬁ
other words,these recommendations may give very high yields, but sometimes
because of the quantity of fertilizer which are required, it is not profi-
table for farmers to use these calculated recommendations .

But students can calculate these recommendations, use lower and higher
amounts of N,P and K, see the productions, then try to work out some costs
and returns to see which fertilizer grade gives the highest economic returns.

This approach is based on the principle
Fertilizer NPK = Crop Npk - Soil NPK.

For example, the amount of N which has to be applied depends on the amount
required by the crop and . the amount which is available from the soil.

The recommendations are worked out from finding the weight of each element
(Ew) to be applied, but can be converted to grades and rates (GR) of
application. So we need to know the following:-

1, - The requirement of N, P and K by the crop to be grown.
2, - The quantity of N,P and K in the soil .

3. - The amount of this N, P and K that the crop is likely to absorb

from the soil, and;

b - The amount of N, P and K which the crop is likely to obtain from

fertilizers.

The requirement or the amount of N,P and K absorbed by the crop can be found
by first knowing the amount of N, P and K in a given weight of the plant
material and secondly the expected yield of plant material from the crop.
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Step 1. The amount of N, P and K in a given weight‘of plant material, has
to be determined by ‘gnalysing thls material in a laboratory. Tab e
o (10 7) gives some figures, which can be used as.a standard for

'_ this exercise.

Ste> ° 2, 'The yield of crop matetzal has to be estlmated ftom finding out
the average ratio of the portion of the crop eaten to the re-
ma1n1ng portion of the crop. This can be found by getting a
sample of not less than 10 mature plants per ‘square chain, taken-
' from d1£ferent parts of the field

. Welgh the portion which is reaped for food then weigh the remains
of the crop. Now, when we know the p:opqrgion of part-eaten to
remains, and we know what yield of edible material a good crop

P

produces, the total yield of crop material can be found.

(The plant population can also be used, because if say, 10
plants weigh 5 pounds, then a population of 10 000 plants would
weigh 5000 1bs).

Step 3. Now the total amount which the crop is likely to absorb; is de-
termined by multiplying the amount of N,P and K in a given weight
of the crop material by the yield of plant material.

Step 4, The. amount of N, P and K in the soil can also be roughly cal-
culated. _ ’
The result of soil tests, which shows tﬁe proportion of N,P and
K in a given weight .of the sample and the estimated weight of

an acre~-furrow of soil can be used.

The proportion of soil N,P and K is given in éercentages or parts
per million (ppm). The weight of an acre furfow was discussed
in Chapter , and the standard of 2 million pounds can be used.




Step 5.
Step 6.
Example.
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The amount of each primary element the crop is likely to
take from what is available in the soil, has to be determined
by deep analysis and research. )

From various studies, it seems that most'vegefable crops take
about 2% of N, 1% of P and 3% of K from that_availab}e in

the soil. But crops with a more extensive root sysfem may
take up to 4Z N, 27 P and:SZ K.

The amount of each element the crop is likely to take up

from the fertilizer applied also needé deep experimentation.
Here, it seems that the crop can take up as much as about 652
of the N, 20 of P and 50Z K. This helps to determine the
amount of fertilizer which has to be applied. To understand
this whole exercise, let us look at an example.

A student wants to find a fertilizer recommendation which he can use as a

basis for experiments with carrot.

Step 1.

Step = 2,

 Crop absorb approximately 3.4 1lbs N per 1000 1bs of crop
: - Material.

”" " " ” " "

approximately 0.7 lbs P
approximately 4.3 lbs X " " "o oon
( See Table 10:9) :

Weight of sample of 10 carrot plants yield

approximately 2 1/2 1bs roots. and;

app. 1 1b top. .

Proportion of roots : tops = ‘51 2 i
Proportion of roots to total plant material = 5/7

Good crop of carrot in area producés app. 5 tomns per acre

(roots).

Total crop material = 10,000 x 7/5 1bs
app. 14, 000 1bs



Step

Step

Step

Step

3.

6.
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Total crop requirement of N approximately 3.4 x 14 app 42 1bs
" " " of P app. 0.7 x 14 app 1& 1bs
" " " of K app. 4,3 x 14 app 57 1lbs

Result of soil test shows :-. .
0.15 %

proportion of available N =
11] ” 1" P = 50 ppm
" " " K - 120 ppm.

Ant, of available N app. 0.15 x 2000,000 app. 3,000 lbs
. A > *
Amt of available P app. 50 x 2,000,000 app. 100 1lbs

(* 50 parts per million = 50 1bs per 1 million pounds )
= 50 x 2 1bs in 2 million pounds.)

hos

Amf. of available K app. 120 x 2 app. 240 1lbs. .~

Amt. of N soil likely to supply app. _2 x 3000 app. 60 1lbs
: 100

Amt of P soil likely to supply app 1. x 100 app. 1 1b.
100

Amt. of K soil likely to supply app._3  x 240 app. 7 1lbs.
100

Amt. of N reqdfrom fertilizer app Nonme.
The soil should supply 60 1lbs, which is more than the 4§ 1bs

required by the crop of carrots.

Amt, of Preqd from fertilizer =10 - 1 = 9 1bs

Amt. of P to be applied = 9 x 100 = 45 1bs

20
Amt. of Kreqd from fertilizer =58 -7 = 51 1bs
Amt. of K to be applied =51 x 100 =72 1lbs

65



-90-

Calculated recommendations are:-

Amt. of N to be applied: None
Amt. of P to be applied: 60 1bs
Amt. of K to be applied: 90 1bs

Recommended single fertilizers
Nitrogen = None
Single Super-phosphate (20ZP) = 45 x 100 = 225 1lbs per acre
Muriate of potash =92 x 20 100 =120 1bs per acre
60
Recommended complete fertilizers
NPK/0 - 24 -12 at 10 hbs/acre

(ANPK / 5 - 20 - 10 at 10hbs per acre should give better results
since it is always good to apply a small amount of N in fer-
tilizer which is readily available and very helpful to the crop

in the early stages).
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" E. HOW_TO APPLY FERTILIZERS

In applying the required fertilizer, there are 2 factors the vegetable grower
has to decide on - viz.

Method of épreading the fertilizer }
Number of applications. ' e

ECNE

Method of spieadiné fertilizer.

Fertilizers are usually spread in one of 4 ways viz.

1. -Applying in broadcasts ) Solid
2. Applying in bands. 5 fertilizer

3. Applying in irrigation water i Liquid
fertilizer.

&4, Applying in foliar sprays.

1.

Broadcast

~ FERTILIZERS
ARE SPREAD IN

4. Poliar WAYS

sprays

Irrigation water
3.

(10:14) (i) Methods of spreading
fertilizer ’
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(1 Broadcast -~ In broadcasting fertilizers, the required quantity is
scattered over the whole field., This can be done by -

i . Walking through the field and scattering the material from a con-
tainer. A bucket or any open container can be carried and fer-

tilizer distributed in handfulls.

ii. It can be carried in a wheel burrow with one person pushing and

another using a spade to scatter the material.

iii. Using a fertilizer spreader made for broadcasting the material.
This may be a small one carried and operated by a farmer or a

big spreader drawn and operated by a tractor.
1

(2). Bands - In this method, the required quantity of fertilizer is applied

in bands either on both sides of the plant (straight bands) or in a
circle around the plant (circular band). The band might be anywhere

between 3-9 ins. wide.

E = Fertilizer 5
band Over

)= Plant.

(10:15) (a) Straight band application. (b) Circular band application.

The bands are usually placed away from the plant. If the fertilizer is nearer
the concentration might be too great when it dissolves and will burn or kill

the plant when absorbed. Circular band application is usually done by hand
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while the straight band can be done both by hand  and by use of a fertilizer

spreader.

T

Sometimes a broad single band of fertilizer is put between the rows when the

rows are not too far apart (1 1/2 - 2 1/2 ft or 45 - 75 cm). If inter-

row ploughing is done soon after, the material is well worked into the soil.

3.

Irrigation water - In this method, the required quantity of fertilizer

is dissolved in the water used to irrigate the field at set intervals. It
can be used with both furrow and over-head irrigation. There are spe-
cially made fertilizers for this purpose, but if these are not available,
other fertilizers can be used. : suggested ways to apply

the materials in irrigation water are given below*

Foliar sprays - In this method the required amount of fertilizer

material is dissolved in water and sprayed on to the foliage of the crop.
It is used mainly for correcting deficiency of secondary and trace ele-
ments as the quantity of material used is usually small. The solution is

sprayed on the plant like insectcide or fungicide.

The rate of applying the solution is also the same and the same equip-
ment can be used. In some cases, foliar spray can be applied with in-
sectcides or fungicides, but if the grower does not know for sure if the
two types of chemicals Zdmpatible, he should apply them separately.

. - e - . e

*1. Set the material to dissolve in 1-2 large drums before application. The

length of time is to be set before it is nceded will depend on the so-
lubility of the material i.e. the more soluble the fertilizer the less
time is required. At irrigation the mixture will be added to thesump,
During application, the solution is properly migedrin the irrigation

water by stirring the sump every half-hour

2, After each application, pure Gétér should be run through irrigation
pipes for about 1/2 hour to wash out the equipment since the fertilizer
solution will corrode the metal. This also washes the fertilizer off the

leaves. ' S s : o
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Solubility of fértilizers.

The solubility of a fertilizer refers to how much of that material will

dissolve in a given quantity of water.

How easily a fertilizer will dissolve is important in choosing fertilizers '
for starter solutions, foliar sprays and fertilizers to be applied in

irrigation water.

Here is a list of some commonly used fertilizers. They are listed according to

how soluble they are. i.e. most easily dissolved first,to least soluble last.

(10:18) Fertilizer material Approx. part soluble
and elemens supplied in 100 parts cold water
Amonium nitrate (N) 118
Mapganese sulphate (M and S) 105
Calcium nitrate (Ca and N) 102
Urea (N) 78
Zinc sulphate (Zn and S) 75
Sodium nitrate (N) 73
Sulphate of ammonia (N) 71
Magnesium sulphate (Mg and S) 71
Calcium chloride (Ca) 60
Borax (B) 60
Sodium molybdate (Mo) 56
Diammonium phosphate (P) 43
Ferrous sulphate (Fe and S) 29
P‘Hono ~ammonium phosphate(P} . 23
Copper sulphate (Cu and S) - 22
Potassium nitrate (K and N) 13
Triple Super-phosphate (P) 4
Single super-phosphate (P) 2
Copper oxide (cu) not soluble
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Fertilizer materials that have a solubility of less than 20 are not easily applied |

in solution. The best way however to check this is.to see how. a’ small

quantity of the material dissolves in a small amount of water. (eg. 1/4 1b in

2 galls. water).

Liquid Phospheric acid (approx 50%P)

Splid fertilizer materials high in phospharous,ars usually difficult to dis-

solve.P can be supplied in solution by liquid phospheric acid

For applying 50 1lbs P per acre use approx 7.5 gallons P-acid.

For applying 100 1bs P per acre, use approx 15 gallong P-acid.

For applying 150 1bs P per acre, use approx. 22.5 gallons P-acid.
"or approx 150 Kilos per ha, use approx 90 litres P-acid.

To detm. reéqd. P Per. Unit Area. _A .-

-y

1... Find the recommended fertilizer rate and analysis for the:cfép.

2. Multiply the Z P in the fertilizer by the rate per acre. This gives the

required P per acre.

Exanmple

NPK/10-15-10 at 4 hbs / acre is recommended for a crop;-vThé required amount of

P
= 15x 4 =60 1bs / acre (60 kg/ha)
8 - 9 gallons of P - acid could be used. (30 - 34 litres)

Starter solutions

The vegetable grower will find that if he applies weak solutions of NPK
fertilizer to his nursery; it will increase the vigour of his young plants
and reduce the time taken for them to be ready for transplanting.

Recommendation - 1.A suitable solution might contain approx; 8Aozs in 5 galls
water of fertilizer with 30 - 35% NPK

Or 2. Approx. 6 ozs in 5 galls. water of fertilizer with 35 - 45% NPK

Or 3. Approx 5 1bs 35-45% NPK in solution per acre.

Or 4. Approx 5 kg 35 - 45% NPK in solution per hectare.
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Fertilizer spreaders.

These are equipments specially made for applying fertilizers. There are
the small types that are either carried by the individual in broadcasting

(eg. cyclone) or pushed along the row and it applies the material in bands .

Then there are the larger ones that have to be drawn by a tractor. Those
that can broadcast the material can also be used for applying materialvfor o
correcting soil acidity. But it is more advisable for the vegetable farmer

to buy the type that can apply the material in bands. R IS

The reason is that most times, it is safer to apply the fertilizér in bands . . ,
after the crop has started growing, since some fertiiizers (particularly acid .:
fertilizers) will damage most crops if allowed to touch the leéves. Most »

peasants growing vegetables cannot afford 1§rge spreaders except it is b.ought

-y

in a co-operative venture. R

(10:19) (i) Cyéloné - (ii) Planet-Jnr Spreader (iii) Large fepr<' "
' tilizer ‘spreader.

Which method to use. . : IR

The method used to spread the fertilizer material will depend mainly ons=

1. The crop to be fertilized.

2, The soil and climate conditions.

3. Rate of application

4, Type of equip ment available to spread the material.

Let us get one thing out of the way viz. foliar application is uscd almost‘. 
only for correcting hunger in secondary and trace elements. uThis is pri-
marily because the rate applied is usually so small that soil application is
very difficult. When to use irrigation water for applying fertilizer will

be discussed in a minute., 90 that our immediate concéfn is when to apply by

broadcasting and in bands.



-98-

While in some cases one of these methods is used throughout a crop, more
often both are used at different ;imes.

Broadcasting - This is the easiést method and also the least expensive. It

is often used for adding fertilizer'at planting to crops which are planted

at shorter distances (1 1/2 - 2 1/2 ft. or 45 - 75 cm) between the rows.
Because the young plant does not have a well developed root system, the fer- ., ,
tilizer material should be near to the réots. (but not too npear to damage -

it). So even at planting, broadcasting is not ideal.

When certain crops have grown to some extent, broadcasting can be used in
later applications (top dressing). This has to be firstly, crops that are not
planted too far apart. (Not as important as application at planting).
Secondly,“leaf arrangement of the crop should be such that the fertilizer .
material is not held between the leaves at application. (eg. corn or cabbage).
Later when the field is irrigated, the fertilizer might damage or kill the
plants. This is important particularly when acidic materials are used. How-
ever, when the crop has grown to some height (eg. corn, beans or tomato,) if
the fertilizer is spread by hand, it can be applied low to avoid particularly
the younger leaves. :

(10:20) (a) Broadcasting fertilizer. (b) Band applicaticn of fertilizer

Applying in bands - This seams to be the method that can be most safely applied:
however, it takes the most time and might not be the most profitable method

for the vegetable farmer.

At planting, band application should be_used for most crops. The fertilizer
material should be scattered in the furrow. Some soil should be pushed over

the fertilizer in the bottom of the furrd%?brevent the seed actually touching
the material. It is sometimes recommended that the band should be 2 ins below. - -
and 2 ins to one or both sides of the seed. This might be a good recommen-
dation for students doing experiments and for big farmers using special plan-
ting and fertilizing equipment. But the small vegetable farmer who has to
congsider labour costs will do well to think twice before he sticks to such

suggestions.
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In later applications (side-dressing), if the distance between plants along the
row is greater than 21/2 - 3 ft. the circular band method should be used.
Otherwise the material should be applied in straight bands. When possible;
the machinery available should be used for all spreading of ferti}igg;,_>

Irrigation water - Fertilizer materials can be applied in irrigation water

vhen - A

(i) the irrigation water is available ,

(ii) the material can be easily dissolved,

(iii) the texture of the soil and slope of the land will not cause the

material to be easily washed away.

This method can be quite profitable if properly used. This is mainly because
it reduces labour cost of application to a minimum as application will be done

at the same time that the field is being irrigated.

Because the fertilizer will be applied in solution, it will be almost
imnediatelf éyailéble to the plant. In addition, the nutrients can more
easily be removed from the field as excess irrigation water is drained off
This is part1cular1y true of soil with rapid drainage and sloping land
generally. There are two ways to fight this,

1. Implement special measures to reduce drainage when fertilizer is

applied. (eg. do not'open furrows and drains)

2. Apply the fertilxzer materlal more regularly at a slightly in---

creased rate if necessary i.e. apply the requ1red quantxty at’ . :

about every 2 weeks.,

The rate of application should be divided by the number of
applications and that quantity applied each time. The number of
applications would depend on - duration of crgﬁaydfrequency of
application.
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Example.

5 hbs of fertilizer is to be applied at 2 weeks interval to a crop of 12

weeks duration.

Number of application . duration of crop

frequency of application = 12 = 6 applications
2
(one at planting with the 6th on the 10th week)

Amount at

each application Rate of application 1 500 1bs

No. of application 6 = approx. 80 lbs

In this case 100 1lbs could be used. This would make the rate 100 lbs/acre or

100 kg/ha above recomm. rate using solid material.

It is best to wet half the field first and then the other half later. This

will allow for a better distribution of the fertilizer when using furrow
irrigation. With overhead irrigation, if for instance the equipmént can wet
only 1/2 acre at a time, 1/2 the quantity should be applied also in wéfting each
section. Applying the fertilizer in the first half of the time aliow for the
rest of time to be used to apply pure water for washing - the ﬁatéfiél off

the foliage and out of the equipment.

The vegetable grower should use his own initiative and find ways that will

make the method work for him.
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) *
Number of applications and quantities to apply.

The number of times fertilizer will be applied and the amount at each time
will depend largely on the crop to be grown and the soil type on which it
is grown. A

The vegetable farmer has to decide on the number of applicationé‘to ﬁa}gfi
from the point of view of how these will affect yields and total expen-
ses. ’ B

Here are some suggested numbers of application and quantities for crops of
different durations.

SHORT (duration) Crops = ( less than 12 wks. duration)

MEDIUM (duration) Crops = (over 12 weeks to 4 mths. duration)

LONG (duration) Crops = ( ovef 4 mths up to”6 ﬁths. duration)
10:21) CLAY AND LOAM: SANDY SOILS
Crop No. of | 1lst. |2nd, | 3rd. | 4th |5th |No. gf 1st !an 3rd | 4th | 5th
duration | appl appl- K
SHORT. . | 2 1/3 [2/3 3 1/4 11/2 |1/4
MEDIUM 3 1/4 11/2 |1/4 4 1/5 i2/5 1/5(1/5 ‘
LONG 4 1/5 i2/5 {1/5 l1/5 i5 1/6 !116 (1/311/6 ' 1/6

(* The above information does not hold for slow release fertilizers. ie.
fertilizers specially made for releasing nutrients over a long perlod

It also does not hold if fertilizer is applied in irrigation.)

The times at which each application should be made will be given .for each
crop in sect. 5. Generally the 2nd and 3rd applications. should be made at the
periods of most rapid growth. '

The fractions given in the boxes are the recommended quantities

Example.

A farmer growing cabbage (medium duration) on a clay loam with 400 1bs of NPK
fertilizer, would need to make 3 applications. He would have to apply 100 1lbs
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(1/4 R) at planting, 200 1bs (1/2 R) in the 2nd application and 100 1lbs in
the 3rd application.

To get a fairly even distribution of the fertilizer, we can use basically the

same . method used when lime or manure is to be applied by hand. The idea
is to divide the field into blocks, roughly 1 square chain (or 400 sq. m)

at a time, and apply the required amount to that area. If the rate of appli-
cation is to be 500 lbs per acre (500 kg/ha); we would need to apply 1/2 of
a 100 1b bag to each sq. chn. (or 50 kg/400 sq. m) of the land. : This can

be used for most of not all methods of application we have dealt with be-

fore.

What to do after applying fertilizer.

Apply water to the field.

This is most important in that if the solid material is not in solution; the -
crop cannot absorb it. If irrigation water is limited, fertilizer should be
applied just before rainfall is expected. This does not-;pply to period of

heavy rain. soon we deal with growing vegetables from seasonal rainfall,

Water should be applied not only to dissolve the material, but to form a
week solution that will not damage the crop when the solution is absorbed.
Measures should be taken to keep the water in the field. The best thing is
to do inter-row ploughing just after application and before irrigation. The
dissolved fertilizer sinks most casily in the soil then. ‘

Over-fertilizing - This is a practice that is damaging to crops and rather

uneconomical. A grower who finds out that he over-fertilized his field must
immediately irrigate his field for 2 - 3 hours longer than normal., This is

the easiest way to save the crop.

Important points in handling fertilizers.

1. Most fertilizer materials are corrosive (wear away) particularly to me-
tals. Therefore after application, the container s, spades etc. used,

should be . washed.
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Most fertilizers particularly acid fertilizers will damage dellcate parts
of the body. They should not be allowed to enter the body.

Most fertilizers will absorb water if left-in the open. If:in paper bags,
these bags might tear easily., If in crocus bags, the fertilizer usually
cause the bag’gkt. This might create problems in transporting the mate-
rial to the field. Except in special cases (eg. for appln in irrigation

water), fertilizers should be stored in a cool dry place.

Organic manures vs Fertilizers.

Both organic manures and fertilizers supply nutrients to vegetable crops. But

there are two important differencss -

1.

Here

Organic manures contain relatively small quantities of plant nutrients
compared to fertilizers. For example, a ton of dried fowl manure (a
high nutrient supply manure) contain approx. 150 1lbs primary nutrients.
On the other hand, a ton of /10-10-10 fertilizer ccntains approx. 600

1bs nutrients (1 tonne contains approx. 325kg of nutrients).
is a further comparison:-

1000 1bs organic manure (500kg) vs 100 1bs NPK/IO-IO-IO (50 Kg).

(approx wt.) (approx._wt,
Poultry - | 11 1bs N (5.5 Kg) 10 1bs N (5 Kg)
9 1bs P (4.5 Kg) 10 1bs P (5 Kg)
5 1bs K (2.5 Kg) 10 1bs K (5 Kg)
Cow - |51/21bs N (2.7 Kg) 10 1bs N (5 Kg)
11/21bs P (0.7 Kg) 10 1bs P (5 Kp)
'5 lbs K (2.5 Kg) 10 1bs K ! (5 Kg)
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Quantities of manures and fertilizers used together.

If manure and fertilizers are to be used in growihg a crop; the recommended

rate of application for the fertilizer can be reduced as follows:-

(10:23)

Tons of manure Reduce the rate of fert'
er acre, or tonne/ha application by -

0 to 5 (0 - 12) 0

5 to 10 ( 13 - 25) 1/4 .

10 to 20 (26 - 50) 1/2

Organic manuresareimportant chiefly for improving the physical con-
dition of the soil and not the nutrient status., Fertilizers are mainly for

supplying nutrients and not for improving physical condition of soil.

2. Organic manures release their putrients much more slowly than fer-
tilizers. This is because the manure takes a longer time than the

fertilizer to break down hence releasing its nutrients.

From looking at the major differences, we see that organic manures have the
advantage in improving soil condition, while fertilizers arc better for supp-
lying nutrients. But the amount of nutrients the crop absorb depends both on
the total of such nutrients in the soil and the physical condition of such
soil, From this we can see that organic manure and fertilizers work togeth-
er in producing a better crop. The vegetatle grower should apply both sepa-
rate or together when available. - B
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FUNCTION OF PLANT ELEMENTS AND HOW
TO IDENTIFY AND CORRECT NUTRIENT HUNGER.

F.

FUNCTION OF PLANT ELEMENTS

Primary
Plant elements (N,P and K) - required in largest quantities by plants
(10:24)Nitrogen (N)

1, Gives foliage dark green colour needed for .food manufacture.
2. Promotes rapid growth

3. Improves quality of leafj crops.
Phosphorous (P)

1. Helps root formation of young plant.
2, Important in flowering and seed formation.
3. Speed up maturity of fruits.

Potassium (K)

1, Helps the plant to absorb water.
2. Helps to increase vigour and resistance to diseases.

3. Helps in the development of root system.

Secondary o

Plant elements (@&, Mgand S) - required in smaller quantities.
Calcium €a)

1. Neutralizes poisnous substances produced in the plant.

2. Helps in the uptake of other nutrients.

3. Encourages early formation of roots and rapid growth.
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Magnesium (Mg)
1, Helps to éive foliage dark green colour.

2. Acts as a carrier of phosphorous in the plant.

Sulphur (S)

1. Helps maintain dark colour of foliage

2, Encourages rapid rcoﬁ growth .

3. Helps in seed produ?tipn.

4, Promotes formation of nodules on roots of legumes. These

swellings contain nitrogen.

Minor or

(B, Cu, Fe) . . . .
\ - required in minute quantities.
trace elements (Mn, Mg, Zn) .
Boron (B)
1. Increases quan;ity and improves quality of yield.
2, Helps plant to absorb calcium .

Copper (Cu) and Iron (Fe)

1. Helps to give foliage dark green colour.
Manganese (Mn)
1. Helps to give foliage dark green colour
2. Increases speed of germination and maturity cf the crop.
3. Helps the plant to absorb phosphorous, calcium and magnésium.

Mclybdenum (Mo)

1. Helps the crop to absorb nitrogen
Zinc (Zn)
1. Helps to give foliage dark green colour.

2, Necessary for normal growth and production.
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IDENTIFYING NUTRIENT HUNGER

Each vegetable crop requires a certain quantity of each plant element for it

to grow and produce well. If an'elemenﬁ&in short supply (deficient) or in too
large a supply (excess) in the soil, the plant cannot function to its maximum
capacity. More often a deficiency rather than an excess of one or more elements

occurs.

The crop usually show this by certain signs on its foliage, root, fruit or
the whole plant. These are called signs of deficiency or hunger signs. If
less than 10% of the plants show these signs, it is very unlikely that a de-

ficiency exists.

Here are the hunger signs shown on varioua-garts of the Elant for each ele-.

ment. (Positive results are best determined from chemical tests.)
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Hunger Signs On -

¢

Lxmmm

A

p—

Nitrogen (N.)

2.

yellow in colour

Drying up ot firing

of leaves starting

with lower leaves

Leaves Root, stem or
fruit Whole plant
1. Pale green to light - |1. Reduction in 1. Slow, stunted.

size of fruits.

Reduction in
yields.

Purplish colour es-

lower omes

Phosphorous (P) . 1. 1. Purplish colour {l. Slow growth
S pecially in the veins slender stems. Q. Plant tend to
eg. cabbage _ fall over
wh~ n slender
stems cannot
support lea-
ves.

3. Delayed ma-
turity and
reduced yields.

Potassium (K) 1. Mottling and cur- 1. Roots poorly . Slow growth
ling starting with developed 2. Reduced yields,
lower leaves. with rplants

2. Scorching or dry- tending to
ing of margins fall down.
starting with the 2.

Uneven ripening
with some fruitJ
spongy or holloy

eg. in tomato.

Calcium (Ca)

1. Light green bands

along leaf margins.

2, Tip of young leaves

curl backward and

1. Weak stems
Short roots with
excessive

branching.

1. Slow growth.

2. Reduced yieids.

Co

nt'd'..
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Deficient leaves Root, Stem Whole
Nutrient or Fruit Plant. .
have hooked appear- 3. Blosscm end .
Calcium (Ca) ance. rot of some
contd.. ~3:Margins become " fruits eg. ;
wrinkled and some- watermellon. :
times young ones
remain folded.
‘Magnesiuﬁ (Mg) 1. Mottling (yeilow- 1.'Sieﬁdér weakvéié;é. 4ﬂ; ééunted
ing of leaf with ' prowth
veins staying green) .
2. Leaves curl up- 2, Brittleness of stem
ward along the margins and roots A
3. Light yellow or
white streaks
throughout entire
length of leaf.

[Sulphur (S) 1. Yellowing of leaves . Short slender stems 1, Slow stua-
in the presence of 2, Immature fruits ted grovich
adequate N light green in in the pre-

colour sence of
adequate N

Boron (B) 1. Margins become 1. Cracks on stems of 1. Reduccd

yellow or brown some plants yields
2. Heart rot of tubers
and fruits.

|Copper (Cu) 1. Leaves become yel- 1. Some tubers become soft 1. Slow
low in some crops in in presence of adequate prowth. -
presence of ade- water eg. turnip. :
quate N and Mg. "

2, Tend to become elon- 2. Reduc .d
gated and flabby in produ: -~
presence of adequate i tion.

water.




-110~-

Iron(Fe) 1. Yellowing of younger - {1. Reduced growth
leaves in the presence and production,
of adequate N )

huhng anese(Mn) 1. Pale green or reddish 1. Reduced growth.
colours between 2, Reduction in the
green veins. number of fruits

| formed.

Molybdenum (Mo) 1. Leaves pale, distorted |l. PooE}? ?eve—l. Stunted'growth'
in shape and narrow loped cauli+42. Reduced yield.
in some crops flower.

Zinc (Zn) 1. Buds white in some 1. Poorly de- |[l. Flowering and
crops or white veloped formation of
streak througheut fruits. fruits delayed.
entire leaf in
others, eg. corn 2, Reduced yields.

(10:26) Photographs showing some common hunger signs and an excess of N on

Corn.
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CORRECTING NUTRIENT HUNGER

To correct nutrients in short supply, the vegetable growet"will have to apply

_the elements either to the soil as a fertilizer or dissolve the fertilizer ma-

terial in water and spray it on the foliage of the crop. (foliar spray). When
foliar sprays are applied, the plant will absorb the element (s8) through its

leaves and stem.

Here are some materials and the quantities generally recommended to correct

deficiency. :
(10:27)
ficient Fertilizer material and approx. | Quantity to apply|Quantity in
lement analysis in solid spray
itrogen (N) |Apply a fertilizer which is Apply solid ma- |Apply liquid
hosphorous(P) |high in the deficient terial as part or easily dis-

PPotassium (K)

element

of recomm. rate.

solved
material as

part of re-

i

45% Mg carbonate (dolo-

‘|mite lime)
Magnesium sulphate - 102 Mg

(epsom salt)

chn. or 5-~7 kg/
400 sq. m.
15-20 1bs
or 7-10 kg/400

8q. m.

comm, in
irrigation
water.
calcium (Ca) [Calcium carbonate - Ca Apply in fer-
 (lime) tilizer (or l1i- [1/2 - 1 1b /
Calcium chloride - 36% Ca ming material 10 galls. 1/s-
Calcium nitrate - 20% Ca on acid soils)  [1/2 kg/40 litre.
at recommended '
rates.,
‘#lagnesium (Mg) | Calcium magnesium -~ 20 to 10-15 1bs / sq.

1-1-11/2 1bs/
10 galls 1/:-
3/4 kg/ 40L.
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Sulphur (S)

Use ammonium sulphate,,1ﬁ1x the fert;lxzers

super phosphate
to supply NPK,

in proportion for

.[NPK analysis recomm,

25% Mn

15-30 1bs (organic)

(mineral)
Boron (B) Borax - 112 B 1-2 1bs (soils) 4-8 ozs
2 1/2-5 1bs (orga-
nic soils)
Solubor - 21%Z B 1/2 -1 1/21bs (mi- " notiover.&4
fneral) 0zs. .
1 1/2 ~ 2 1/21bs
(organic)g,
|copper ‘(bu) Copper sulphate 2 1/2 - 5 1bs (mineral) | 4-8 ozs..
- 252 Cu (blue stone) 10-30 1bs (organic).
Copper oxide -80% Cu 1-1 1/2 1b (mineral (not soluble)
-9 1bs (orgamig) ‘
Iron (Fe) Ferrous sulphate - 1-2 1bs 3 -6 ozs.
20% Fe
Iron chelate -~
10% Fe P-4 1bs
[Manganese (Mn) Mangnanese sulphate- 2-3 1bs(mineral) 3 -6 ozs.

[Molybdenum (Mo)

Amonium molybdate -~
50% Mo

1/4 - 1/2 1b

Sodium " - 40%Mo not over 1/4 1b. not over 2 ozs
Zinc (Zn) Zinc sulphate - 23%Z Zn {I-4 1lbs 3.~ 6 ose.
Zinc chelate - 14% Zn 1/2 = 4 1bs. not over 2
‘ 028,
Note - 1. Apply foliar spray at rate and with same equ1pment for spray:ng

insecticide.

2, Use a filler material (eg. sand) in applying small. quantities.

3. Application of larger quantities than recommended might be toxic

(poisonous) to some crops.
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Chapter 11. PREPARING LAND

Before the vegetable farmer con grow his crops, he has to prepare the
land on which they are to be grown. The major practiees in land pre-

paration are:-

1. Clearing
2. Ploughing
3. Harrowing e
4, Furrdwing

Whether or not the vegetable grower needs to apply all four, will dépend
on the state of his land. For instance if it is covered w@th éhort '
grass and there are no other obstacles the land can be directly,ploq-x
ghed; In some other cases where the farm is already established and

a crop recently harvested, ther clearing and ploughing might not be .
necessary. :

Each operation can be done both by manual labour using cutlass, fork,
hoe etc or by tractor with different equipment éttached. A farmer
working over an acre of land should try to use machinery to do his
land preparation, if the terrain and slope of the land allows this,

If he does not have his own, he should hire . The work is not only

done more quickly but also more economicaly

Importance of land preparation.

The main purpose of preparing land is to clear away plants and other
obstacles that would impede the cultivation of the crop and to loose
up the soil. Vegetables produce more when their roots are free to move
through the soil in absorbing nutrients. In unprepared soil, the soil
itself act as physical barrier which impedes water movement in the soil
and the root from spreading. The root cannot increasingly absorb nu-
trientsa?d this retards abscrbtion of plant food which would in turn
further retard the development of the plant. The result is that un-

prepared or poorly prepared land tend to reduce yields.
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Land preparation makes it possible for soil to absorb more v&@er

and for the crop to absorb more nutrients.
It allows roots to develop more rapidly.
It helps crops to increase yields and improves quality.

Land preparation makes it ecasier to plant crops.

During clearing, ploughing and harrowing the roots of most weeds
are destroyed. This helps weed control.

Determining the size of the plot of land.

Conversion table - This table can be used by the vegetable farmer in

determining the area of a plot of land (i.e. Plot size), or to know the

measurements required for a certain areas. This will be illustrated

in a minute.

-l
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(11:1)
LENGTH OF MH..O.—. -

coin” | 172 cha, 1 12 2 (212 |3 Bz |4 41/2 | 5 chn. metref)
s Feet  |(33£t.) 66| a00) | (132) |es'y | oo e3t) ey | oo ) [(330) L\ }
1/6°P(16ge) | 1/8 1/4 | 3/8 1/2 | s5/8 | 374 |i/8 1 vas | |20
1235y 1/4 1/2 | 3/4 1 11/6) 11/2)13/4 | 2 2 1/2 2 1/2 |3Fm
3/4(50") 3/8 as | 18 | 1a2] 1 /8] 21/6f2 508 | 3 338 | 334 | W
1 (66) 1/2 L v | 2 laap| 3 J3we s | osap | s 20m
/6827 | s/8 vuss | 178 L 212l 3us) 33alasis s | ssis | eus [P
11/29339 | 374 1/2 | 21/4 3 | 33/4) 41725174 | 6 636 | 712 | 0"
1 ukcq;.v 7/8 13/6 | 25/8 | 31/2) 43/8] 5s1/4]61/8 | 7 77/8 | 83/ |3 ™
2 (132) 1 2 3 4 5 6 7 8 9 10 |40 m

48’y | 118 21/4] 33/8 | 42| 55/8] e3/a)7 /8 ] 9 101/8 | 11174]45 m
2 1/2(165)] 1 1/4 21/2] 33/4 | s 6 1/6| 71/2]8 3/4 |10 1 1/4 | 1217259 m
23/60182) | 1 3/8 23/4) 41/8 | s1/2) 67/8] 81/4}95/8 |11 12 3/8 | 133/4|35 m
3 (198) 11/2 3 41/2 | 6 71/2] 9 101/2 |12 13 1/2 | 15 62 m
(Metres-~] 10m 20 m 30m {40m [S0m| 60m| 70 m] 80 m| 90 m 102 m |mgfr-

Areas given is Square Chain or approx. 400 sq. Metres.
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(1) The top row (going across) gives measurement of the
length of the plot in chains. Approx. feet are given in
brackets. The bottom row gives the measurements in metres.

(2)° The extreme left columns (going down) gives measurement of
the width in chains, Approx. feet are also given in bra-
ckets. - The extreme right column gives the measurement in

metres,

(3) The area of the plot for the corresponding mecasurements is
given in boxes in approx. square chains, (Multiply by 400

to convert to square metres)

(4) The area (A) is calculated from multplying length (L) of the
field by 1ts width (W). ‘

{.e. Area = (LxW)

How to use the table.

1. To find area of a plot:

(1) Measure the length and width of the plot.

(2) Look at the top row for the corresponding length and rest a
finger above it.

(3) Look to the extreme left column for the corresponding width
and put a straight edge a19n3>this row.

(4) Run a finger along the straight edge' until it comes ender the
other‘finger marking the length, -

(5) Check the figure. in the box. It tells the area of the field.

Examgle 1.

A farmer measures a plot which i{s 2% chains 1ong and 2 chains wide.
What is the .area of this plot. - ¢
Answer - Area = 5 sq. chns.

(Check the table and see how this is found) .

* To convert chain to metre x 20.
To convert sq. chn. to square metre, multiply by’ 400 The areas
in .the box are for sq. chn. or are fractions ef 400 sq. metre.
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A. CLEARING

l. Use a tractor (bulldozer) to remove the big trees and as much of
the smallér vegetation and stones as is economically sensible. .
Manpower can also be used to Chop down and dig cut the roots of
bigggiitrees. This takes more time and is more expensive, but .

sometimes, is the only means available.

2., Burn the trees in heaps and the rest of the land if necessary.
Regular burning of the land is not a good practice as it removes
organic matter from the surface of the soil. . But sometimes it is
the cheapest and quickest means of clearing the land. The roots
of trees thata7e1£ft in the soil, can be removed aftér pioﬁghing.
The farmer should always clear remains of shrubs that will not be
easily cut up into the soil at ploughing and harrowing. Some. tall
fibrous grasses are like this and creates serious problems in |
making furrows and plant beds. Burning is needed in this case.

also ,
Burning should be looked at/from its economic value i.e. how it will

affect the business in the short and long run.

Example.

Here are our. peasant friends Bongo using mechanical means of clearing

and Kojo burning his. land.

) Bongo ‘, Kojo - - .

toat of cutting shrubs $20 _Cost of matches =~ $0.05¢

Cost of removing shrubs  $10 : . Cost of fertilizer ‘$3.00

s . . ’ compensate for nu-
Cost of weeding durlqg $20 .. trients )
1the crop Cost of weeding  $15
‘during the crop o

TOTAL $50 ! TOTAL $20.05]

50 kg or 100 1bs of /10-10-10 fertilizer supply more'nﬁtriepts than a
ton of fresh grass manure. '
Burning also helps to control weeds.
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B. -PLOUGHING

Ploughing is the first step i:. thé loosening up of the soil for culti-
vation. During this operation, the soil is cut into ldng qiiées and
the top soil, rich in nutrients is tutﬂéd’undérvin the reach of the
roots (root zone) of the crops.A tractor with a plough attacﬁed to it
usually does this quite adequately. ’ “

Tractor ploughing land - - : A

(11:2) (a)'VA single mould-bc.-ad plough {top)
and a disc-plough (bottom) : cLe

Types of plough

Two  types of plough are commonly used viz
(a) mould - board plough

(b) disc- plough

Mould - board - The mould-board plough resembles the old-time cow"

plough with a single blade attached to a beam. ' The beam is httached

to the drawbar of the tractor. The depth at which it“ploughs can be
adjusted on the tractor and during work, the plough can be raised or
lowered by the hydralic system of the tractor. In some cases,‘Z blades
are pué on the beam and can be used one at a time in such a Qa& that
the tractor can plough in two direction on the same side of the.field.
We will understand this some more when we look at actual ploughing.

This is the reveraiblg plough.

Disc;glough « “The disc-plough is made up of a number (2 - 4) of .

discs. attached to the beam. The angle of the disce cap be ad-

justed to determine the width of a single cut. The depth at which it
ploughs can also be adjusted ani fhe plough can also be raised and low-
ered by the tractor., Large ari small tractors use both types of ploughs.
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Ploughing like most operations in vegetable production is one that re-
quires skill for the best results. These skills are best developed
with experience.

How to plough

There are 3 widely used methods of ploughing that can be used with
both mould~board and disc-ploughs. '

(a) Casting
(b) Gathering
(¢) Round and round ploughing
T meuw )
i ! : : T, i
‘/\4 l-‘ ? . :1
e o '
‘i T ? Section f’ b
- " | ; 1Being * "f
‘l, Y" ) Ploughed. t f - e}
» 5 - " ”
a ol 1
* ‘) e » ‘_,-‘
‘! o i )
- N ) -
« )2 » !
= - { HEADLAND s .
(11:3) (a) Casting - gldughing starts (b) Gathering-ploughing
on the side starts in the middle.

(Tall arrows (l~) in the section indicate movement of tractor. The
short arrcws( ~) show the direction in which ploughed soil is thrown)

At the start of the operation, a strip of land ﬁgeboth ends of the
field across its width is marked off. This will/mainly for turning the
machinery through ploughing and later land preparation. It will remain
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unploughed and should vary from 5 - 10 ft. depending on the gize of the

tractor., This is the head-land.

Casting - In casting, ploughing starts on the side of the section. The

first slice of land (also called furrow) is cut from one end of the plot to the
other end along its length. The second cut is made on the other side

with the cut made in the opposite direction. The blade of the plough

usually faces the right, the turn is made to the left so that ploughed

area will be on both sides of the section. The plot will be completed

when both portions meet in the middle. Fig. (a) illustrates casting.

Note the direction in which the ploughed soil is thrownm.

Gathering - In gathering, ploughing starts in the middle of the section.
The first slice is cut in the middle of the plot from one end to the
other. A sharp turn is made to the right to make the second cut on the
other side of the first. So that the ploughed area is together and is
widened after each turn. Ploughing will finish on the sides of thel
section. In both casting'and gathering, the movement across the field
is done on the head-land.

Round and round ploughing -

In both casting and gathering, at the end of egch cut, the plough is
lifted and no ploughing is done across the field. There is some varia-

tion to these two methods. One known as round and round ploughing is

done as its name suggests. It resembles casting in that it starts on

the sides and,méveg towards the middle. But the plough is not lifted

when going across the field. The main objections is that some areas

at the corners might net be properly ploughed. When the tractor is
positioned to go across the field a2 head-land might be left but is not .
used during ploughing. ’

Vegetable growers.should try the 3 methods in addition to others that they
should develop for themselves in time. Each grower should see which me-
thod gives him greatest efficiency. It is best to plough land when it

is moist.
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Despite the method used, remember this -

Turn the tractor in such a way that the ploughed soil is thrown on land
that is already ploughed.

Ploughing in sections.

In casting and gathering, the field should be divided into section not
more than 1 chain across for big tractors and about 1/2 chain across for
small tractors. By dividing the field in section, the operater actual-
ly cuts down on the amount of distance that iﬁe‘tractor covers while not
actually ploughing. This makes the operation more efficient and saves
money for fuel. The length of the section is not»impor;pnt. If the
section is small and a big tractor is used, the operator will have to
reverse at the end of each cut and ploughing might have to be done .dn
one side. Iﬁ is best to use small equip ment in small sections.

(11:4) (a) For rectanpular fields

Lot

Divide the field into retan-
galar sections of not more
than a chain across Fig.

1 2 3 - 'illustrate this with the
numbers showing the order
in which the sections can

be ploughed.
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For fields of other shapes

Divide the field into sect-
ione'to get as many-rectan-
gulai aectione as is practi-
cal. Fig., 1illustrates this
with the numbersAalso ﬁb
shpﬁ,the order.qf:ploeghipg
ghe section. The: tringular

~areas can be ploughed by
the round method. .

In summigg up Elbﬁgging -

L. .

2,

3.

]

Be careful with machinery. - They do not respect human life (Thls goes
for land preparation in genetal)

Turn the tractor in such a way that the ploughed soil is thrown
on land that is already ploughed. '

Plough the field in sections.

“Plough the land when the so0il is sultedffor efficient ploughing.

For example, do not plough wet land, the equirment will skid.

Thls_damages machinery and could endanger the life of the operator.

After the grower finished ploughing his land, his field is now ready for

harrowing. |,
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. HARROWING - e |

After ploughing, the field is usually in large slices of sofl or a' gen-

. exally lumpy acndition. Thg surface soil hag bgen turned under and some-
times only bits of vegetation give some evidence of what the soil sur-
face was like, During harrowing, clods and slices of earth are broken
up and the soil made more refined, A rotovatoy can ba used to plough
and harrow in ane operation if the land {s not too tough,

, whndoneuparaufrmm thomt:htdouthhmﬁ

. called a hacTow, Izhnqdaupofzwéc:ml-blntowmw
. ched & oumber of discs, Like the blades of the plough, the dlsc .gan
- sapin on the exasssbar.

“The sets of biadgs on each bar caa be adjusted and . can be lifted :with
large tractors, The £IOss~bars are attached to the drawbar of the
txactor apd durigg harrowing shg boldea are kept et a alight angle to cut

hmwdllththetsofbwuuuMu&mmh
can be used to make banka for planting the crops.

!

(11:5) Top) Batroving after gloughing
Bottom) Ploughing and harrowing
in a single ogeration. Thg

ui t  used is called a rot

cultivator srotovatotsz.

. 4



-124~-

How to harr v a field

Harrowing is a less tecunilcal operation thén ploughing. The soil is
most .suited a few'dais «.ter ploughing when some of the moisture in the
. _peyly exposed soil has dried out. It should then be dry to slightly
moist beforé it is harrcwed. This is to allow £or ‘the greatest effici-
. emncy. in breaking up of t.e .lumps.
ot
The field might.Bé taken'up in sections but this is not necessary as
the method used will be more or less like the round and round ploughing,
The direction of turning is not as important as in ploughing. For some
- 8gils, -especially when they are to be worked for the first time, harrow-
~ing. should be:dana twice. However, the mmber of times harrowiog is done
depends on' - - v '

- < - “ e -

1. The type of crop to be planted. Generally the soil should be
. more vefined fct emaller seeds to be directly planted. This
- also.holds for raot crops. If the soil is in lumps that are
R ‘.notbeésily.btoﬁen'down,‘the tuber will be deformed, 1 .
2, The type of soil being prepared. How much a soil has‘to-ﬁé
. workad to a certain tilth (how refined of how éoursé) is di-
rectly related ro the texture of:thét soil. For iﬁétaﬂce,na
sandy soil genziz=1lly needs less harrowing than a ciay.soi; for
a certain tiltl. ‘ - S o

For growing 2 short crop. harrowing the field twice might- either eli-
minate or rcduce the nec: for controlling—wéeds}-;Fihally'the vegetable
grower will have to makc his nwn judgement as to hanﬁhéh'tb.h.rrow his
land.The farmer in particilar must remember that his operation is not

for maximum production, but for maximum economic returns.
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Furrowing is the final ..tage in preparing land for planting vegetables,
~ This oper“txon is mainl; conCarned with drainage. During furrowing,
small ttenches are cut in the field 3ping in one direction.

‘The trenches are the fu.rows and the ralsed area between two furrows

‘is called a bank or plzut bed. In this book, plant beds will be most
often used to avoid COtLUSIOB}%Aised sides gg a river or road-way. But
one can see where the ilza of calling theﬁpiiﬂiﬂﬁéhé‘“banks" originated,

In some cases, the crop is not planted on the raised area, but in the
trenches. This is mainly when crops are grown under conditions of li-
mited moisture.

How to cut furrows.

>

1. Decide the distan.: apart at which the furrows will be cut. Then
adjust the equipm ~t to do this work.

For small tractor: use -

- & mould-board j:lough adjusted for shallow cutting. o
- a pair of disc with their concave (curved-in) sides facing
e=ch other and ~djusted at an angle for the requxred depth of

the furrow. a !

For che big tract- > use - , o

- a ridger i.e. :: implement with one to three attachments resem-
bling 2 blades of mould-board plough put together. The blades
are attached tc a cross-bar and can be adjusted to vary the

‘

distance betwec:: the furrows. .
- a harrow with t.J0 sets of blades and adjusted at an angle and

distance for c:tting the furrows.

2. Cut the first furrow at one side of the field. Then turn the
tractor on the he»dland to make the other one beside the last ome
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i}hile moving in the opposite direction. Continue in this WAaY and pre-

pare the furrow. on one side until the whole field is completed

(11:6) a. Top - cutting furrows with plough c. Top-cutting furrows

b  Bottom - cutting furrows with ' with ridger
discs. . d. Bottom - cutting

furrows with harrows.

Distance between furrows.

The distance at which furrows are cut depend on a number of fac-

tors. Some important ones are:-

(a) Soil type
M) Amount of available water and the method of applying it.
(c) Slope of land

(d) Planting distance of crop.

Soil type - Because furrowing plays such an important part in drainage
and drainage is so clearly related to soil type, then this will help to
determine the distance between two furrows. Remember that the soil type
is determined mainly by the texture i.e. the size of its particles. Now
sandy soils usually have a more rapid natural drainage.

This means that -~ "

1. For sandy soils, furrows are generally placed at a greater dis-
tance apart from each other. In some cases, where drainage is

very rapid, furrows mipht not be necessary at all.

2, For clay soils, furrows are generally placed nearer to each other.
In cases where drainage is very slow each bed should be not more

than 3 ft. approx. 1 metre wide.
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Amount of water - In thinking of available water, we have to think

first of rainfall and secondly, irrigation water,
Let us get this plain -

1, If the crop is to be grown during a period of frequent rainfall,
then generally, the distance between furrows should be less. i.e.

furrows should be nearer to each other.

2. For growing in dryer periods, the furrows should be further a-
part if the crop is not going to be planted in the furrows.
These two points hold despite the type of soil, but is more im-
portant for clay soils. This is because the slow internal dra-
inage in most cléys will become serious problem as more water
is added to the soil. ‘

3. If surface irrigation is used; furrowg should generally'be nearer
to each other. As flood irrigation is not recdmmended for ve-
getable (transmit diseases, wash-off chemicais for insect and
disease control), the greater the distant, the less efficient
furrow irrigation is. ‘

4, If over-head irrigation is to be used, the distance between
furrows is not as important. The furrows will not act as chan-
nels for carrying water and if the soil has a good internal drai-

nage, then they are not needed.

Slope of land -~ As the slope of the land increases the distance be-

tween furrows should be reduced. This is mainly to control. erosion.
Oa slightly sloping land of good drainage, furrows should not be tuu

far apart (1.e.not more than 6 feet or 2 m, This is very :unportant par-
ticularly, when the crop is young. Then, a heavy shower of rain will
cause sheet erosion, If furrows are absent or too far apart, the seed-
‘lings will be covered in s0il and their growth retarded.
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Planting distance -

~

1. If a single row of a crop is to be planted on each bed, the fur-
rows should be cut to allow the required distance between the rows.
This elso holds for : situatiod;when the crop is to be planted

in the furrow,

2, If more than one row of crop is to be planted on a bank, ‘the
furrows should be so cut to allow the crops to be planted at the
required . planting distance.

Land prep. (contd.) Ce e .

On some soils it is very difficult to apply the methods we have been
discuseing so far. One such condition is when the laad is stony and
machines cannot work on it. The second one is of sqéh that machine can
work, but using machine in the ways discussed would have adverse effects.

Light clay loam soiisi(eg bauxite soil) is such an exampie.‘

1. These soils have very rapid internal drainagé, When ploughed
and harrowed, the soil is further loosened and holds very little

moisture.

2, These soils have small ﬁatticles; and when wotked easily becomes
éowdery. Although‘they will not become watef-logged wvhen wet,
they will tend to form clods and when dry will be easily blown a-
way. N

1

Here are some suprestions for working such soils. ,
. N t

Use manual labour to dig the holes for planéing the érop.' Thfs'ié

strenuous for workers and expensive to the farmer. The alternitive is to
use machinery, but the tractor should oﬁiy;be used to cut furrows and the
crop planted in them. Try to gat mulch to reduce water loss from the soil.
Planting should be adjusted to the rainfall pattern of the area especially

where irrigation water is limited.
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B. FARM MACHINERY FOR LAND PREPARATION

Tractors and the impliments attached to them for ploughing (beforé plan-
ting and inter-row work) harrowing and furrowing, are of most importance
to the vegetable farmer. Whether or not a farmer buys a tractor and the
size of such a tractor depends on the amount of money he has and the
size of his farm, each grower working on land of over 2 1/2
ac. or 1 ha. should try to get a small tractor and the basic attachments
for ploughing and harrowing. In most cases, these can be adjusted to do
furrowing and some inter-row ploughing as long as the terrain and slope
of the land allows it.

Most small tractors are walking-tractors i.e. the operator has to walk
while working it. They are usually tiring and because of this, limits
the amount of work that can be done in a day. This is even more so if

the work is on heavy clay or clay loam socils. (If these tractors were

designed so that the operation could sit while working, this would make

them more helpful to farmers.)

It is best that if the grower has over 2 1/2 ac. or 1 ha. of land to pre-
pare at any one time, he hires a big tractor to do this where he does not
have his own. In some cases, he can use his small equipment for making
his banks. But they are useful for inter-row work and for ploughing

small plots of land needed in a hurry. Besides, some small tractors can

also be used as irrigation pumps.

But a farmer having up to 1 hectare of land, will find that if he organ-
nizes his planting programme well in which case he prepares only sections
of his field at a time. A small tractor can do a great deal if not all
his land preparation.

Vegetable growers on peat-bO7 soils must use small equirment as large
tractors are too heavy and will tend to stick while working in these con-

ditions.
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Buying machinery and other attachments.

1. Do not buy machinery from advertisements of the firm selling the
equipment ., It is best to talk to at least two farmers who have

worked such equipment .

If it is recently introduced into the country, then the indivi-
dual vegetable grower or his co-operative should get a thorough
demonstration of the equipment working under the conditioms in

the community.

2. i.e. Make sure that the equirment 1is suited for the area in

which it is to work.

3. Buy through the farmers co-operative. For small vegetable
growers, it is most times very difficult to buy small machinery
and almost impossible and useless. for each farmer to buy a large
equipmént . In this case, the individual farmer could have his
own small tractor and a farmers co-operative orgranized iﬁ the
community, buy one large tractor and its attachments to serve
the need of all the farmers. This holds for land preparation
and for other types of equipment

Remember this - 5 farmers with $20 each might be able to own what each

farmer will need but no one can afford.

(11:7) Photographs of farm machinery for land preparation.
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Chapter 12. BUYING SEEDS AND PLANTING.

A. Buying Seeds

The vegetable farmer should always try to buy good seeds. i.e.
(a) Seeds with good germination (high percentage germination - % G)

(b) Mature, disease - free seeds that can support vigorous healthy
growth after germinatiom.

How to buy seeds.

1, Buy seeds from suppliers that sell fast. The chances of getting
fresh seeds is greater although the farmer can never be certain
-+ that. he is buying fresh seeds.

2, Buy seeds for only ome planting. This is important as fresher
seeds are likely to have a higher 7 G and vigour than older seeds.
When he keeps that supply for later plantings, he might find that
he has a whole batch of useless seeds in his hand.

3. Buy seeds in sealed cans where large quantities are needed.

Producing own seeds -

o

For growing vegetables on a large scale, it is not recommended that

growers try to produce their own seeds. Most high.yielding varieties

are the result of research done by specialist in plant breeding. In

most cases, they breed a number of high-yielding varieties with other
varieties that have some undersirable (bad) traits. A farmer who tries

to produce his own seeds may find that after a few crops, his plant will
show up these bad features. This will usually reduce the overall per-
formance of the crop i.e. yield or other features like resistance to
diseases. So that it is best for the grower in large-scale production to
buy seeds from recommended producers. However, the back-yard gardener can

produce his own seeds.
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How?

1. Collect some well matu:od fruits . The amount collected will
depend on how much seeis is needed.

2. Cut the fruits and squ. :2e the seeds in some water. For treat-
ing the seeds against .isease and insects at planting (i.e. pre-
treatment,) add a fungicide and a compatible insecticide (i.e.
both can work together, to the water. Captar and dieldrin can
both be safely used at :bout 2 ozs each in 1-2 quarts of water.

3. Wash the seeds in the v.ater for about one hour. Then put them

to dry for a few days .. the open.

Pre~treating of seeds with powi.ered insecticides and fungicide, can be
done by applying the powder tc the dry seeds or dipping the seeds be-
fore they are dry in a slurry -.ade from the chemicals and a little

water.

Testing seeds

The main reason for testing sc. ds is to determine the amount of seeds
that is likely to germinate wi-u planted. The amount that will germi-
nate can be expressed as a frs iion or as a percentage (¥ G). It is
better to use percentages as f.r example, if 25 seeds are planted and

18 germinate it might not be t 5 easy to find what fraction this is.

But it is easier to express tl. 3 as a percentage. The test would be made
from the batch of seeds to be : lanted.

Why test seeds?

-

By knowing the Z G of a batch . seeds, the farmer will know if he

needs to -

1. Discard the seeds he no.: has and buy a fresh supply. It is bet.
ter to have to buy ano'ler pack now than later after he has
spent money to plant th:~e bad seeds.
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2, Adjust his planting plans to suit the 7 G of his seeds. If for
example % G = 50, and the farmer planned to plant 2 seeds per'
hole, now he should plant 4 seeds. (He might need to do some
thinning later). If he is planting in furrows and reqhire plants
12 ins apart, he would now have to plant seeds 6 ins (15cm) al-
ong the row. He will also have some idea before planfing of how much
seeds he need to buy to plant his field in one operation. There
will be no need for supplementary (or supply) planting of his
field if he checks % G and use this before planting.

Example

Let us look at 2 farmers Bongo and Kojo who both bought seeds with
approx. 50 Z G. Bongo did not test his seeds while Kojo tested his.

Bongo (lst planting) Kojo(lst planting)

Cost of seeds -$ 2 Cost of seeds -~ $ 2 + $§2

" of land prep. - $ 10 " of land prep. - $10

' of planting - $20 " of planting - $20
TOTAL - $ 32 TOTAL - $34

(Supply planting)

Cost of seeds - §2 No supply planting

' of planting - $10 Additional $2 for seeds
TOTAL $12 bought after testing % G.

rand Total = $32 + $12 (Grand)Total - $34.

How to test seeds.

Learn this formula -

% G = no.of seeds germinated x 100

no. of seeds planted

Steps - 1. Take 25 seeds from the pack to be planted. Try to get a
random sample.
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2, Cut a container (half of a drum-pan) and fill it with soil. Then
either treat the soil with an insecticide or saturate it with

boiling water.
3. After the soil is cool, plant the seeds in it.

4,  Water the seeds regularly (once per day or der two da§,depend1ng
on the type of soil in the pan). Make sure that/zs not kept
soeking wet or, too dry.

5. ° After the approximate number 6f days or a few Gays later than
the crop is supposed to take to emergence, Count the number of
young plants that emerged.

6. Calculate the % G of the seeds. For example if 20 seeds ger-

. /
minated,

then 2 G = no. of seeds germinated x 100

no. of seeds planted

20 x 100 = 80%
25

Another method of testing sec.ds. -

Take the 25 seeds from the pack to be planted and put them between a

few pages of newspaper. Put the paper in a cool place and wet it enough
to keep .it moist. About 2 days after the time the seeds of that crop is
supposed to take to getminatlon, count the number of germinated seeds.

% G can b: calculated as in the first method.
Using results.
1. When seeds are below 307, do not plant them. It will be better

to buy a new supply as planting these are goiné to create problems
to get equal distrihution of plants.

Between 30 to 50 § G, seeds can still be used for small NJ
farming, putting 3 seeds at each place where a plant is re<
quired to grow.




-135-

2. For 50 - 65%, plant twice the amount that was planned for the

given area.

3.  VFor 65 — 80%C plantona and a half (1 1/2) the amount that was
planned for the given area. o

4 Por 80 - 952G, plant about ome end a quarter (1 1/4) the amount
that was planned for that area.

5. When eceda gre auer 952C, plant tho amount thas mee eriginally
plamned for that area. '

Later, we will see a more accurats ‘smoans af esaloulsting the quantity
Tanuined few she 2 C Jdesermined by the test,
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B. .,  PLANTING

So far we have been looking on a number of practices that are prepara-
tion work for planting the crop. This practice. include making a number
of plans before the seeds are actually put in the soil., .Three such jobs

are:-
P - - . A Co S 4

- determining correct planting distance.. _ . I

- determining quantity of seeds required for planting

- determining correct.pl‘;nﬁti‘hgltime.’ o T

. .
IR SRR I

v

e - . DETERMINING CORRECT PLANTING DISTANCE .

= e .o B BN RV ’ - x

What is planting di.stance"? A

The planting distance of a crop as the names suggest refers to how far

apart plants are from each other in the field, This distance is express-

ed with 2 measurements, viz, the distance between rows of plants and. distance
between plants in a row. The distance between the rows is usually the

larger figure.

x x x
x b4 x Example

A crop like corn might have a planting dis-
x- e x

tance (pl. dist.) of 24" x 12" i.e. 24 ins

xe-24 "—pj; &— 24" =x between rows and 12 ins between plants in

12" row (or 60 x 30 cm). We will see later

G cm—
x 60cn  x ¢ 60 x when we come to look at populations, that
X 3gcm < a crop does not always have the same plan-~

ting distance. Its planting distance can
(12:1) pl. dist. of 24" x be different in different areas or on di-

12" (60 x 30 cm.) fferent farms in the same area. However,

X = plant

ot

»¢° . as standard is a range of planting distances



-137-

Range of planting distances

The range of planting distance of a crop is expressed as -

the range of distance between rows x range of distance along rows.

Example.

A recommended standard range for corn is 24 - 48 x 12-24 ins? (This read
24 to 48 by 12 to 24). It means that the crop can be planted at

distances from 24 ins to 48 ins between rows (i.e. 24" 25" etc. up to

38") and from 12 ins to 24 ins along the row. (i.e. 12, 13,. 14 etc. up

to 24"),

moisslocog 1oo1100 il e draid avoar

So that a farmer following this recommendation will plant corn at 12 x 24
ins, another at 15 x 30 ins, another at 20 x 48 ins and so on. But the

planting distance should be kept within the recommended range.

These ranges are given from considering among other factors -

1. Growth habit of a crop ~ i.e. does it produce a lot of foliage,

does it trial for long distances, will it grow tall and slender
how will these features limit yields'of the crop if it planted above

or below a certain planting distance. ~

2, Crop NPK - i.e. what is the nutrient féquirement of the crop and.
how will it produce if planted above or below a certain dist. on

a given soil.

But the range is usually determined by experimenting with the crop
to see what planting distances give best production and economic
returns under different conditions. Sometimes factors like rain-
fall and more problems with Pests and disease at higher populations

have to be considered in deciding on populations for certain crops.

* Multiply by 2.5 to comvert fo cm,
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Plant populations (or plant density)

The plant population is the number of plants of a crop that is grown in

a given area of land.

area (

Example
If 30,000 corn plants are being grown on 2 acres of land, the popula-

This is usually expressed as number of plants per unit
per square chair, per acre, or per hectare).

tion can be expressed as 15,000 plants per acre (OR 1,500 plants / sq.
chn. or 1,500 plants / 400 sq. m)

n

Pop = (no. of plants) plants / unit area

( unit of area)

Pop” = 30,000
2

OR

30,000
20

= 15000 plants / acre.

= 1500 plants / sq. chn °

Importance of correct populations.

The vegetable grower should try to use the correct population for each

of his crops. - Why?

1.

2.

Correct population

Under-population

gives maximum total yields. This might
not be the population at which the average
yield per plant is nearest to its maxi-

mum,
produces good quality fruits. .

allows casy movement to apply other practices

eg. weed and pest control, teaping

gives léss than maximum ib;al &ields al-
though the average yield per plant might be

above that at the correct population.
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~ produces quality of fruits that might be
above that of correct population. How-
ever, fruits might be too big and not suited

for market requirements.

- allows easy movement in the field with

wasted land space.

3. Over-population -~ gives less than maximum total production
with average weights of fruits below that
given from both umder-population and the

correct population.,
- produces excessive foliage growth.

- this lower yield and fruit quality can be
due partlx to insects and diseases. The
highef:the population the damper the area
around the foliage and this eﬁcourages
more pests. The problem of moving in the
field, further makes control more diffi-
cult. ‘

(12:2) Poor spacing in tomato causes excessive L

foliage growth and poor fruiting.

The correct population of a crop on a given soil is determined largely

by the nutrient requirement of the crop (i.e. Crop NPK) and the total
nutrient level of that soil (i.e. Soil NPK).

How are populations and planting distance of a crop related?

Before the vegetable grower can determine his planting distance, he should

know the plant population that he requires for growing his crop. To

determine correct planting distance for a crop -

1. Find the recommended range of planting distances for the crop.

2, Decide the population for growing that crop on the soil conditiéns
of the farm. (Remember that this goes with the fertilizer rate

to be used).



3. Calculate suitable planting distances within the recommended range
that will give the correct population allowing for the use of equip-

ments on the farm.

Generally, it is best to keep planting distances as square as possible
within the recommended range and population. This allows a better dis-
tribution of the crops and more efficient use of plant nutrients, water,

light etc. by the crop.

Example:
Pl. dist. of 24" x 18" for corn is likely to give better yields
than 36" x 12" although both give the same population and is with-
in the recommended range of pl. distance for the crop. But
in fact, the equipment on the farm and other factors like gase
of reaping might make 36" x 12", The better distance to plant

corn on ﬁhat farm.

Sometimes, it is time-wasting and just not convenient for a tractor to
plough one section of a field making rows 18 ins. apart and another 15"
and another 12", As long as one stay within the recommended range, the
entire field would be prepared at, say, 18" and the crops planted at
different distances along the row according to the required population.

o
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Recommended range of planting distance and population levels.

(12:3)

CROPS Range of « | Pop" levels (pl. per sq. chn or per 4d0
Planting dist. 8q. m.)

"I(inches). Low (Pop;) Medium (Pszlﬁigh (popgg)
Beans (bush) 15-30"x 4= 8“ 2500- 5200 | 5200- 7900 7900 -10500
Beans (pole) 15-30 x 8-12 2000- 3000 | 3000- 4000 4000 - 5000
Beet 15-24 x 2- 4 6000-11000 |11000-15000 [16000 ~21000
Brocolli 18-36 x12-24 800~ 1500 | 1500- 2200 2260 - 2900
Brussel sprout |24~36 x12-18 1000~ 1400 | 1400~ 1800 1800 - 2200
18~36 x12-18 1000- 160C | 16C0- 2200 2200 - 2900
12-24 x 3- 6 8800-11700 (11700-14600 |146C0 -176C0
15-24 x 2- 4 6100-11000 [11000-16000 {16000 -210CC
18-36 x12-18 1000~ 1600 | 1600- 2200 2200 - 2900
15-30 x 4~ 9 4600- 6500 | 6500~ 8500 8500 ~10500
18-30 x 6-12 1800~ 3100 | 3100~ 4400 4400 - 5800
23-48 x12-24 600- 1100 | 1100~ 1600 160C - 2200
24-36 x12-18 1000- 1400 | 1400- 1300 1800 - 200
{24-48 x12-18 8090- 1200 | 1200~ 17C0 1700 - 2200
18-24 x 8-12 22C0- 2900 | 2900- 3600 3600 - 44G0
12-24 x 2-4 13000-17300 |(17300-21600 R1600 -26M00
24-36 x15-30 600~ 1000 | 1000~ 1400 1400 - 18CC
15-24 x12-18 2200- 2600 | 2600- 3000 3000 - 3600
12-24 x 3~ 6 4400- 88C0 | 88CC-13200 {13200 -176C0
12-24 x 3- 6 4400~ 8800 | 8800-~13200 (13200 ~17600
12-24 x 6-12 2200~ 4400 | 4400- 6600 6600 - 88C0
36-48 x12-24 600~ 900 900~ 120C 1200 - 1500
12-24 x 6-12 2200~ 4400 6600 - 8800

4400- 6600
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CROPS Range of pl. disc*. Low Pop”  {Med. Pop™ | High Pop"
Dkra 2448 X15-24" ' 600 - 1000 | 1000~ 1400| 1400- 1800
Pnion 12-24 x 2- &4 13200 -17500  |17500-21800 2180026000

arsley 12-24 x 3- 6 4400 - 8800 | 8800-1320013200-17600
arsnip 12-24 x 2- 4 - | ~ 13200 -17500 .[17560-21800{21800-26000
ea 18-24 x 3- 9 ! 290C - 5800 | 5800~ 8700| 8700-11600
eanut 12-26 x 2- 6 | 4400 -11600 |11600-18800|18800-26000
epper 18-30 x 9-18 1200 - 2100 | 2100- 300C| 3000~ 390C
otato 24-48 x12-24 60C - 1100 | 1100- 1600| 1600~ 2200
umpkin 48-72 x18-36 300 - 450 450- 60G| 600- 800
dish 12-24 x 1- 3 8800 -23200 {23200-37600 |37600-52000
pinach 12-24 x 3- 6 4400 - 8800 | 8800-13200]13200-1760C
quash 36-48 x12-24. 600 - 900 900- 1200| 1200- 1500
omato 24-48 x12-24 600 - 1120 | 1100- 1600 1600~ 2200

rnip 12-24 x 2- 4 1320C ~17500  {17500-21800 |2180C~26000
atermellon | 36-60 x12~24 500 - 800 ! 800- 1100 1000- 1500

% B |
Note 1. The maximum popul..tion is calculated by multiplying.

the minimum distaice between the rows by the minimum dis-

tance along the rcw for each crop.

The minimum population

is calculated in ({he opposite way ie. min. popn = max, pl.

dist. bet. rows x max. pl. dist. along rows.

2, Generally, the 3 lievels are roughly equal and are determined

by subtracting micimum population from max., dividing and

the difference by 3.

The result is then added to the mini-

¢ mum,popn., until ‘he maximum is again reached.

* Multiply distance in inchzs by 2.5 to convert to cm.
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Choosing a population from the given population levels.

When we discussed fertilizers, we saw that the rates for growing a crop
will depend on the nutrient requirgpent of the crop (i.e. low, medium,
high feeder), the amount of nutrients in the soil, and the plamnt popu-
lation that will be used. All 3 factors work together. Let us look
back  the table 10:13b on p‘.' _

We see that a low, medium or high population éan be grown on each soil
type using different amounts of fertilizer. But the grower himself will
have to decide what population and fertilizer rate he should use. This

will depend largely on what combination secems most profitable to use
and is best determined by a population trial.

The populations are given as a range so that the grower can make a wider
choice to suit his particular condition . In growing the prop for the
first planting, use a medium populatjon.( population within the range
of the medium population level) If the grower feels that by increasing
his population (and fertilizer rate) he could increase his profit, then
an increased population should be used. The same would hold for decreas-
ing the population. ' 1

8 more -
As the s80il become/fertile; the grower can continue to inc¢rease his
population and if possible cross over from one ramge into the other.
He should also be careful about over-populating his field. This reduces
quality, ‘
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(12:4) TABLE FOR CALCULATING PLANTING DISTANCES
| ——— DISTANCE BETWEEN ROWS —

bne |12 | as" | 1en i [2am [30m [sev ke [ren Jsar Jeon [z ca.
brine)|s2sco fsacen | 35000 130009 [26300 Yorsoo {12000 Jscoo fi-m lisocr | 11con | eooo {3 co
B irs)|26000 |210c0 | 17470 |15000 13200 |10500° | 9000 [750 | eeno | 6000 | s40n | 4500 |5 em
b ing)|176c0 {14000 | 1160y [10ncc | 8800 | 7000 | 6000 500 | 4400 | 4000 | 3900 | 300c | 8 cw
hrins)| 13000 |10500 | 8796 | 7500 | 6100 | 5300 | 4500 [380c | 33c0 | 3000 | 2850 | 2300 | 10 em
srins)| 10400 | 8520 | 70%0 | ecoc | 5300 | 4200 | 3600 [3000 | 2600 | 2400 | 2200 [ 1sco | 13 em
pins)| soco | 7occ | ssco | scoc | 4400 | 3sco | 3000 [2500 | 2200 | 2000 | 1800 [ 1500 | 15 cm
prins)| ssoc | aeco | 3sc5 | 3ace | 2900 | 2300 | 2000 [1700 | 1500 | 1300 | 1200 | 1000 | 23 em
hans)| ssco | 3eoo | 2900 | 2s50¢ | 2200 | 1800 | 1500 1250 | 1100  1oco | sco | 700 | 30 em
15%ind) 35-0 | 2800 | 2300 | 200¢ | 1800 | 1450 | 1200|1000 | eco | soc | 700 | 600 | 37 em
18'ing) 2907 | 2405 |- 2005 | 170c | 1500 | 1200 [ 1000 | 8se [ 750 | esc | eoc | sc0 | 45 em
21%ing) 2500 | 20cc | 170c | 1400 | 1300 | 1000 | sso. | 700 | eco | sso | soo | asc | 53 em
neming) 2200 | 182 | asor | 12c0 ] 1100 | e00 | 750 [ coc) sso | soo | asc | 400 | 60 cm
p7wind) 2000 | 16n¢ | 13cc | 1100 | 1000 | soo| 700 | ss0] soo | 4s0] 4s0 | 350 | 67 cm
hovind) 180 | 1400 | 120 1oco| soo | 700] 600 | so0| 4so] 400 | 350 | 306 | 75 em
seins)| 1500 1200 1c0c| sso| 750 600 ]| soo | 430] 380 | 33| 200 | 250 | 90 em
em | 30.ed 37| &5 | 53_| 60 75| oc  l10s J120em ] 135 | 150 [180cm.

Distance hetween rows (cm)
Population expressed in plants per sq. chn. or per 400 sq. metre.

To calculate population / sq. acre, multiply figures by 10.
To calculate population per hectare, multiply figures by 25.

Distancz alcng row (cm)



How to use the tables

1, Determine the required population for the crop on the soil it
is to be grown. (check table, 12:13)

2, Determine a distance between rows within the recommended .range

that is suited to the equipment on the farm (for cutting furrows,
inter-row ploughing) and will generally allow movement for *

efficient application of other practices.

3. Find the distance or the nearest one to it on the top row of the

table. Put a finger on the measurement. (The top.row is in i: ches
and the bottom row gives the same measurement in cms.)

4, Look at the figures in the column under the one you marked un-
til you . - see. the nearest figure to the required popuiation.
5. Put a ruler or straight edge under this figure. Look to the ex-

treme left of the table, and read the figure in the box imme~-.
diately above the‘ruler. This is the required distance along
the row for planting the crop. (The extreme left column gives the
distance in inches and the extreme right in cms.)
Note- Remember that in planting the crop it will almost be impossible to
get the exact population. If you want a population of 21,000 plants /
acre and the nearest figure on the table is 20,000, it is quite alright
to use the readings for the 21,000 plants. Dont worry you would be sur-
prised to know that when you are finished planting, you might well be
nearer to 21,000 than 20,000,

Example 1.

Corn is to be grown at a population of 18,000 plants/ sq. chn. with a
distance of 24 ins between rows. Then find the column on the table
for the distance of 24 ins ®th from the left.). Look at the figures
going down the column, we see 1800 in the 9th box down. The distance
along the row would be 15 ins. The required planting distance would
be 24" x 15%.
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The grower should use his head to make the best of the table, He will
need to do some estimation. For instance, he wants a population for
2,500 plants /sq. chn. and he decides to plant at 24 ins. between rows.
This population is not on the table, but we see that 24 x 9" gives 2,900
and 24 x 12 gives 2,200 plants. The required distance would be between
9 and 12 ins. A fair estimate would be to use a planting distance of

24 x 10",

How to make your own calculations of planting distances.

For doing this, it is easier to make the calculations for 1 square chain

- (i.e. 1 chain x 1 chain). Three steps are involved.’

Step 1. - Calculating number of rows in the givep area,
No. of rows = width of given area .. . s
dist. between rows I .. .t.
Example 1.

Corn is to be grown at a population of 18,000 plants/ acre with 24 ins

between rows.

No. of rows in

a sq. chn. o= 66 ft. = 33 rows
' 2 fe. '
Step. 2. Calculating the number of plants per row.

Population per unit area = WNo. of rows per unit area x no.

of plants / row

Pop” per unit area = No. of plants / rows

No. of rows

Exémple 2
Corn is to be grown at a population .of 18 00 plants /chn. (i.e. 1800
plants/sq. chn) with 24 ins between rows.

No. of plents : ' ‘
= 1800 = 54 plants/chn.

33

per row
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Step 3. . Calculating distance along row

Dist. along row

" in inches ., - = Length of row in feet x 12

no. of plants per row

Example 3

Corn is to be grown at a population of 18000 plants / acre (i.e. 1800
plants / sq. chn.) with 24 ins between rows. (Field is 1 chain long).

Dist along row = 66 x 12 = 14._6 ins

in inches ' 54 1
Approx., dist. along rows = 15 ins.

Required planting distance for the crop is 24 x 15 ins. Check the
table and compare the results.

A note on planting measurements.

All general recommendations and particularly measurements in this book
are given merely as a guide tothe vegetable grower. Time should not be
wasted in trying to use exact measurements. For example, a planting
depth of 1/2 - 1 inch might be given for a crop. While the grower
should try to keep within this range he will not have a ruler in the
field, so that some of his seeds will be 1/2 in. some 1 in., some 1 1/2

in. and even a few will be planted at 2 ins. deep. No harm.

It is the same thing with planting distances between rows and along the.

row. Note that machines will give greater accuracy.

In the same way, a grower needing 50 lbs fertilizer, while it is best for
him to weigh it. He should not hesitate to cestimate a half of a 100
1b bag and use this. This would not ap;yly to a student doing a trial
either with planting diztances or with fertilizer rates. He needs to be

dead accurate.
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The second important point is the need to adjust planting distance to

get the correct population according to the 7 germination test.

Use this formula.
Seeds to be planted = Regd Pogn
Z G,

Example.

Farmer wants to plant a crop of beans at a population of 10,CC0 plants
per. 8q. chain. His ? Germination tests show that his seeds are 807%
viable. '

How many seeds would he have to plant?

What planting distance should he use?

Seeds to be planted = 10,000 x 100 = 12,000
80

Planting distance would be in the range of 15 - 30" x 4-9",
A correct planting distance would be 18" x 3 " (or 45 x 8 cm).
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Determining quantity of seeds required for planting

Table -~ Here is a table that should be helpful determining how much
- This will be in the

seed is needed to plant various crops.

range given below, but the actual quantity has to be calculated.

(12:5)

Crop Recgmm. range of prox. no. [Minimum 7G tol Approx..quan?*
pop (plants/sq chn) jof seeds/oz jexpect from | of good seeds
(or pl./400sq. metre) or good seeds Medium to
n 32 gms High Jmpn
beans (bush) | 2500 - 10500 10 75 4 - 7 lbs.

" (pole) 2000 - 5000 50 80 6 ~12 1bs
Beet 60G0 ~ 21000 1500 65 3/4 - 1 1b
Brocolli 800 - 2900 9000 75 ; -
Brussel sprout | 1000 - 2209 8500 70 1n/2 -1 oz
Cabbage 1000 -~ 2900 8500 75 ;
calaloo 8800 - 17600 25000 (estT) 80 (est.) |1/2 - 1 oz
Carrot 6100 - 21000 20000 55 11/2 - 20zs
Cauliflover 1000 - 2900 10000. 75 1/2 - 1 oz.
Celery 4600 - 10500 70000 55 1/4 -1/2 oz.
Chard 1800 - 5800 1500 65 1/4 -1/2 1b.
Corn 600 - 2200 150 75 13/4 -11/4 1b
Collard 1000 - 2900 - 8000 80 1/4 -1/2 oz
Cucumber 800 - 2200 © 1000 80 11/2 -3 ozs.
|Endive 2200 - 4400 26000 70 1/4 - 1/2 oz
EsCallion 13000 - 260C0 10000 70 (est) 1/2 - 3 ozs.
Garden-egg 600 - 1800 6C00 60 1/2 - 1 oz.
Kale 2200 - 3600 10000 75 1/4 - 1/2 oz
Kohl-rabi 4400 - 17600 8000 75 11/2- 3 ozs
Leek 4400 - 17600 11000 60 11/2- 3 ozs
Lettuce 2200 - 8800 25000 80 1/4 -1/20z
[Muskmellon 600 - 1500 1200 75 11/2-3 ozs
Mustard 2200 - 8800 15000 75 1/2 - 1 oz.

* egt, = estimate
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Recomm. range of Approx. no., Minimum 7G Approx‘qﬁantiz;*-
Crop Popn (plant/sq.chn of seeds/ ' to expect of good seed
ﬁcontd) ’ from good needed for /sq cha

seeds

Okra 6G0 - 1800 500 50 1/4 + 1/2 1b.
Onion 13200 - 26000 10000 70 11/2 - 3 ozs
Parsley 4400 - 17600 18000 60 1 -2 ozs.
Parsnip 13200 - 26000 12000 60 11/2 - 3ozs
Pea 2900 -~ 11600 100 80 8 -~10
Pepper 1200 - 3900 4500 55 1 = 2 ozs.
Pumpkin, 300 - 800 100 75 1/2- 1 1b.
Radish 8800 - 52000 2000 75 3/4 -11/2 1bs.
Spinach 4400 - 17600 3000 60 6 -12 ozs
Squash 600 - 1500 300 70 4 - 6 ozs.,
Tomato 600 - 2200 11000 75 1/4 -1/2 ozs
Turnip 1320C -~ 26000 12000 80 1~ 2 ozs
Watermellon 500 - 1500 250 70 5 - 8 ozs

* Note - The Approx quantity of seeds will vary with different varie-
ties and samples taken. These are more or less average figures.

To convert lbs to kg, divide figures by 2.

To convert ozs to gms, multiply figures in ozs by 30.
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Calculating the quantity of seeds required forAplantiﬁg.

This formula should be helpful -

Quantity = . Pogn,ger arga x _1 '
no. of seeds /yt., Z6G

Example 1.

What quantity of cabbage seeds (approx. 8500 seeds / oz) witﬁ 752 C
would be needed to plant a crop with a.population:of 30,000.plants/__

acre

Quantity = (Pop” per acre X ;l) ozs/ acre

(no. of seeds sounce %G)

= 30,000 -x 10C = 5.6 ozs.
8,500 75

Quantity needed would be about 6 ozs. The actual amount needed shouid
be set to the nearest 1/2 oz ( 1 oz) above that calculated. (See bvy-

ing seeds).

Example 2.

What quantity of corn seed (150 seeds / oz. ) with 75% G would be nc-d-
ed to plant a crop with a p.opn of 18000 plants / acre. :

Quantity of = (_Pop” per acre x 1) x1 1" acre

seeds (no. of seeds. / oz. , 2 G i6

= 18000 x 100 x _1
150 75 16 = 10 1bc

Quantity needed would be about 10 1bs. The actual aﬁount_heedéd'sho-ld be
set to the nearest 1/4 1b above t?atcalculated ( See buying seeds.)
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Estimating the quantity of seeds needed.

Using Table 12:5, we can estimate the amount of seeds need for a popu-
lation by finding what proportien of the highest recommended population,
the required population is. o

Regd. Pogn x Highest Quantity
Highest'Popp of seeds Recomm.

Example 3.

A farmer wants to plant corn at a population of 18000 pl. on an acre of
land. How much seeds he would need?

For planting 2200 pl. /sq. chn, he would need 1 1/4 1b.
(See Table 12:5) or 220C0 pl. / acre, he would need about 12 1/2 1bs.
For planting 18000 pl, he would need g x 25

#3000 2

11

= 225 Approx. 10 1lbs.

22
For buying seeds, -
1. In buying seeds before 2G is tested, the grower should buy about

1 1/4 times the amount calculated. This will compensate for the
need of thinning if direct seeding is donme or will provide emough

good seedlings for transplanting.

Remember that additional amount might have to be hought depend-
ing on the ZG of these seeds. This will definately be needed
where the ZG is below the maximum given in the table.

In this as in most other practices, the above are given as guides. The
vegetable grower through his own experience and learning from other sources
(particularly other farmers) will in time be able to know more definitely
what he needs.
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DETERMINING PLANTING TIME TO FIT RAINFALL.

The végetable'grower should be familiar with the seasonal conditions"

in his area. We have already seen how temperature and rainfall are

important in selecting the crop that is to be planted in an area.

But even after selecting the crop that is suited to the area, this has
to be planted at a difinite time to fit into the rainfall pattern and

further reduce the farmer's problems.

Here are a few important points.

1.

Try to avoid planting at or immediately before periods of heavy
rain (or too light rainfall where the grower has to depend heavi-

ly on rain to supply water.)

Heavy rains will cover seeds or young plants at a depth that
could seriocusly retard ‘their growth. It can also cause erosion '
of the soil and the washing out of the plants.

0
+

In addition the problem of diseases like damping off and early -:

blight disease on seedlings become mo;g_gerious particularly

on heavy soils.

Try to'plant crops to avoid maturity in periods of heavy rain
(or too light rain if adequate irrigation is not available).
Heavy rain at late fruiting will increase problems of diseases
on fruits of most if not all crops. Certain crops like corn,
kidney beans will either fail to reach maturity or the seeds

will start to grow before they are reaped.

In'caqes where there are heavy rainfall for 2-3 successive months,
the vegetable grower might have to alter his usual planting plans

and grow only hardier crops during this period.

LY
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Note that in determining the time to plant to avoid planting and late fruit-
ing in heavy rain, btoth the total rainfall and the way it falls(distribution)
are important. Vegetable growers particularly those new to the field, would
need to gef’rainfsll figures for the area. Remember that these .would be the
same ones used in selecting crops go there would be no need to give the agri-
cultural officer extra work.

Where figures are not available for the distribution, then it would be wise
to talk with an experienced farmer or any one living in the area to find out
how tﬁe rain falls. Does it fall heavy through out the whole month or is it
at the beginning, middle or end of the month. This may not be as reliable
as when figures on available, but can be a helpful guide here.

Let us look at the figures* for Highgate.

(12:6) Total rainfall for each month.

Months {Jan Aﬁeb. r. kpr. hay June Ju1y71;§g. Sept. | Oct. |Nov.| Dec.

tempoﬁ 79 180 82 |83 |85 |86 87 87 87 86 83 81

/13 %ns.| 3.0 {2.5 {3.0 |5.5 k0.0 |7.0 |7.5 ho.0 lo.5 J12.5 l6.5 | 3.0

hee o) s e by 00 e

A smart grower in Highgate would try to organise his planting time in such a
way that he does not have to plant or reap any in May, August, September or
October. Many times the distribution of the rain may be such that most falls

for 2 or 3 weeks between one month and another.

* Figures for High-gate in Jamaica Temp. figs. converted to nearest whole
numbersRain figs. converted ot nearest 0.5 supplied by Palisadoes metero-
logical station. Averages for period 1931 -~ 196C.



-155-

Planting where irrigation is inadequate

While it is best to grow vegetables where irrigation is adequate, in some
cases, water is available in limited supply. Sometimes no irrigation is
used at all, This is the situation in most éreas where peasants grow their
crops. In these cases, planting plans should be made to fit completelyv
into the rainfall pattern.

If we look back at the rainfall figures for Highgate we will see that it
is best to plant in about late March to get the April, May and June rains.
Depending on how much irrigation water is available, the crop could be
plented earlier and irrigated in this early stage. Remember that it is bes
to try and avoid planting or reaping periods to fall in periods of heavy
rain. This might not apply very well in the case where the grower depends

totally on rain.

As in planting, a knowledge of the distribution of the rain is very impor-
tant. ' ‘It would be best to.avoid planting in February. This month could be
uscd for preparing land while crops to be transplanted could be seeded in

nurseries.

Where to plant

LS

In furrows ~ It is best to plant crops in furrows during the drier mbnth;ﬁ
of the year. This might not be possible where a mechanicalAseeder is used
for planting. Planting in furrows increase the amount of moisture availabl:
to the plant. If adequate irrigation 'is available especially oﬁAélay ébil,

planting should be done on banks.

On banks - Planting should generally be done on banks during the rainier
months. This reduces the problem of root rot which is a common‘disease
under rainy conditions. The width of the banks will vary with the soil

type and crop to be planted.
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c HOW TO PLANT

There are 3 methods that are most widely used in growing vegetables viz.-
l. Direct planting - 1i.e. seeds are planted directly in the field.

, 2. Pot planting - - i.e. seeds are sown in peat-pots and a seed-
' ling in each pot planted in the field.

3. Trans planting - 1i.e. seeds are sown in a nursery and the
' seedlings are later removed and planted in the

field.

Direct planting

This is the most widely used method of planting vegetables and is uscd noth
for planting in rows or for broadcasting seeds. It is best suited for plan-
ting large seed that produce large seedlings, but can be used to plant all

vegetable crops.

In vegetable production, direct planting is usually done either *«rwith  a
seed-planter or by hand planting. These are by for the most widely used
means although in some countries, aeroplanes have been used for this opera-

tion,

Using a seed-planter

Seed planters of different sizes are used in vegetable growing. These machines
‘are very helpful to the grower. A large planter is usually attached to a
tractor and drawn through the field in planting, while a small one is usually
pushed by ome person. These equipments can be used efficiently for spacing
small and large sceds along the rows. Because of this, when possible, a
growfT should try to get one for planting his crops. It might allow for
planting that will give the heﬂt;';yield%o farmers in an area. -

* Direct seeding and direct planting refers to the same thing.
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(12:8) Two models of hand-operated seed-planters,

Some seeders can apply fertilizer in bands at the same time that it is plan-
ting the seeds. These are the best types for small scale operations. It is
important to note that there is another type of equipment that plants seed-

lings. This is called a planter.

How to use seed—glanter

Most of this information will be given by the dealer from which the equip-
ment is bought. After the land is prepared, the required amoun t of seed is
poured into containers called hoppers. The pla: tes through which the seceds
will pass are adjusted to suit the‘size of the seed. Thé-ahOunt of seeds
and the spacing of the seeds along the row, should be adjusted according to
the cropaﬂhe percentage germination of the seeds to get the required popu-
lation. It is usually easier to plant the crop and then thin out, than to
have to do later plantings to get the correct population.

Adjustments are made to get the required distance along the rows. IF a
large planteri7 used, it will have more than one hopper for planting the
equivalent number of rows at a time. These will have to be adjusted for the
required distance between the rows. Most planters open a furrow (the depth
can be adjuste)., plant and cover the seed in one operation. A seed planter
is a most essential equipment on a vegetable farm and should be used by all
farmers. When we look at hand plantings we will see how true this is.

Small farmers in a community should try to co-operatively buy and use a larg:
planter. This will be less expensive to each and the equipment will be

more fully used. Remember this - 5 farmers with $20 eéch might be able to

own what each farmer will need but no one can afford

Suggested planting depths:-

Plant large seedling crops at 1-2 ins deep. or 3-5 cm. eg. Corn
Plant small seedling crops at 1/2 - 1 ins deep or 1.5 - 3 cm eg. Lettuce.
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H-.nd-planting

LPlanfing by hand is the older and most widel& used method of growing vege-

\tubles.

It is a d1ff1cu1t method especxally for planting small seeds and as

s:ch should be replaced by use of seed planters. We should however know

how to use this method and where possible, improve it.

Planting in furrows -large seeds that produce large'séedlingg D

1.

Open furrows at the required distance between rows.' These should be
6-8 ins deep (15-20 cm) if crop is to be grown in furrows, or 3-4
ins deep (7-10 cm) for growing on beds, and should be done at land

preparation.

If a large tractor with a horrow is used in land preparatlon, planting
can be done in each or in alternative furrows to get the correct dis-
tance between the rows. ’

'Apply fertilizer - i.e. the grade and quantity recommended for the

crop at planting,. It shou 1d be applied in the furroﬁs and between

the rows.

Treat-seeds and soil if necessary (i.e. pre-plant treatment) for pest

c;nt?ol; In cases when seeds were bought treated, it might not be
nécessarj to treat either the seed of the soil before planting. ' Even
then 1t is best to treat the soil. A recommended insecticide in fungi-
c1de mlght be applied together as sprays particularly dlrected in the
'furrows or as powder. Some equ1pments called dusters, can be used

for applying the powder. '

(See seed and soil treatment for each crop in Sect. 5 for more

on dusters)
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Cover the fertilizer at 1-2 inch deep (2+5cm). If seeds are planted so

as he touch the material, either the seeds itself or the young seedling
will be damaged after germination. '

Drop the seeds at the required distance along the rows. ' This will not be

as accurate as if a seeder was used. However, with practice a’ grower
will find that he comes fairly near to the planter. Every effort should
be made to keep the population at the requireé level. '

Cover the seeds at the depth recommended for each crop. On lighter soils,

sceds might be covered deeper than on heavier soils especially where irri-
gation or rain is limited. However, this depth should be kept within the
recommended range for the crop. '

Irrigate the field when planting is completed. If planting was done in
moist soil, it might not be necessary to irrigate the field. But general-
ly, it is easier to plant seeds in dry soil and later water the field.

R B

Planting seeds that produce small seedlings ' f-fe‘-'

1.

2,

RO

Open ahalldw furrows' 1- Zvins deep on beds. It is not recommended to

plant these seeds in deep furrows as rain or 1rr1gat10n m;ght bury them
with 80il to a depth that will markely retard thelr progress. If mois~-
ture conditions make it necessary to grow them in furrcws, it is best to
transplant those crops suited., ‘A wheel hoe might be usefel in opening

shallow furrows.

Apply fertilizer i.e. recommended rate and grade for the c:ob. It is

best to apply the fertilizer in bands on both sides of the furrows.

Pre-treat seeds and the soil where necessary For peet control.
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Make a mixture of sand and the required quantity of small seeds. This

is not necessary for large seeds. The ratio of- seed to sand 1n the
mixture would depend on the distance alomg the row that the cropv;s to
be planted. Here again the grower has to develop his own techniqoé.
However, a mixture of 1 part seed to 15-20 parts sand (eg. l oz seed
to1l1b sand) would be suitable for most distances between 2-6 1né 5~
15 cm) along rows. Remember crops like cabbape, seeds will be p;anted
somewhere in this range and later thinning will be dome. -

Sprinkle the mixture lightly along the furrow. The greater is the re-

quired distance along the rows, the lighter should the mixture bé”sprink-
led. It is best to spread the mixture across the width of the furrow.
This gives better spacing of the plants than if it is spread in a narrow

line along_the furrow. Try to get an even distribution of sedds.

Cover the mixturé at the recommended depth for each crop. Irrigate the
field when the job is completed. From looking at this whole operation
we should now see why a seeder is so necessary on the farm. '

.« ’ 1

- e el . - I

T L i A
Planting in holes. Peasant vogetpble growers plant most of theif‘Large

seeded crops in holes. The land is usually ploughed,. harrowed end holes
are dug at the required distance along rows. A hoe or afmachere is the
tool most often used. This way of planting is slower than if ‘machinery
is used for opening furrows and is also tirlng to the farmer.’ The result
is the speed at whlch peasant farmers become old with pains in every part
of their body. For these reasons, such operations should be kept at a
minimum in modern agriculture. As much and as ooon as possible peasant
farmers should try to use machines to open furrows for planting instead

of having to plant in holes.

1
Here are some suggestions that should help to reduce the gaig. .

1.

Avoid digging wet soil, If the farmer wants to plant to catch the rainm,
if the land is level, open the holes wide a few days before the rains
are expected. Well what about the unexpected rain? Wait a day or two
after when the soil is still moist but not wet. Peasants are usually
so glad for the rain that the rain falls one night and the following
morning they are planting.
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2, When a crop can be planted at two seeds per hole without marked.reducc-
ion in yields, do this. It reduces the numher of holes needed. However,
planting 4 and 6 seeds in one hole'ia a dreadful practice. This re-
duces yield per acre despite the fact that many peasants believe the cppo-

" site,

5. Small farmers in a community will always benefit by co-operation. Wher:
it is possible, if a larpe seeder cannot be afforded, 2 or 3 hand oper-

ated ones could be bought to do the planting in the community.

Planting in rows vs Broadcasting.

Most vegetable crops are presently grown in rows, but some of these same one:s
could also be successfully grown by scattering the seeds (broadcasting) over
the ploughed land. Here are some crops that will give fairly good results
when broadcasted. They will do best when grown in cool areas., o

Beet Chinese cabbage - Radish
Carrot Mustard Rutabaga
Chard Parsley Turnip

The main advantages of planting in rows are4the ease of movement in the fielc
for weed, pest control and harvesting. There is also a.better distribution

of seeds at planting, However, broadcasting also has, its good points. These
include the ease of planting the crop and the higher populations that will still
allow good yields. '

The main set~backs with broadcasting is the difficulty of moving in a field, *he
problem of remcving weeds and the need for more moisture for germination and

early growth.

How to broadcast seeds

1. Prepare raised beds of not over 5 ft (1.5m) in width.

2, Apply fertilizer to the beds by breadcasting.
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3. Treat the seeds and soil if necessary.

4, Scatter the seeds at the required rate on the beds. About 1 1/4-1 1/2
times the amount for planting in rows should be used.

5. Rake the seeds into the soil enough to cover them. Rake backward and
forward to avoid heaping the seeds.

6. Apply a pre-emergent weedcide. This will reduce if not eliminate the
problem of weeds. ‘The foliage of the crop at that high population and the
way the crop is planted will help to suppress the weedsr

Direct planting

Good points.

T 2.

1. The crop matures more quickly than with other methods if weed control is
good and sufficient water available.

2. Usually less costiy than other methods.

Problems.

1. There is a need for more water for germination and early growth.
With small seeds that are planted by hand, seeding tend to be too thick
in parts and too sparse in other areas.

3. There is a need for more rigid pest control over the whole field.

4, There is a need for thinning out a seedlings if seeds were plented at a
population above the one required.

5. A more ripid weed control is necessary. The weed seeds which were in the

soil before planting in most cases starts to germinate before the crop.
The result is that the weeds start aheed of the crop and competes for
nutrients and sunlight. If care is not taken especially with small see :-
lings, in a short time, the crop will be almost eliminated.

When we come to weed control we will see how to tackle this last probler..



-163-

Thinning seedlings.

LWt

The main purpose of thinning out seedlings is to get the plants at the required
distance along the rows. In this the weaker seedlings are pulled up in such o
way that the more vigourous ones are left at the distance required along the

row. For most crops, thinning is done at the 4-leaf stage. Generally, more
than the required seeds might be planted to compensate for poor germination cnd
to enable selection. For example, 3 seeds might be planted in a hole where 2
plants are required. The weakest plant would be thinned out. The young planis
removed are either discarded, transplanted to places where the population is
below that required or planted in already prepared land. Try to avoid excecsive

thinning which will result in population below that requifed.

Thinning is a job that consumes much time as care must be taken not to damage
either the root system or shoot of the plants that will be left in the field.
For the vegetable farmer this means increased total expenses which increases
directly with the amount of ﬁhinning necessary. So that the less thinning thc
farmer has to do, the better it is for him within certain limits. It is good to
plant more than the requiréd number of seeds to have a chance to select the mcre
vigourous plants for production. But there is the problem of competiqg seed-

lings and the cost of thinning. Try to do all the necessary thinning once.

In summing up

1. Thinning is necessary where young plants are at a distance along rows

that will give a population above the required ome.

2, Remove weaker seedlings at 4-leaf stage, leaving the more vigorous onesr

at the required distances.
3. Avoid excessive early thinning.

4, Try to keep thinning at a minimum in a single operation as it is an ex-

pensive job,

(12:9) a. Crop before thinning b Crop after thinning.
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POT PLANTING

Pot planting is the method least used in planting vegetables. This is due
mainly the fact that most prowers do not know about ‘and -~ its use is fairly
costly. In this, small pots made of peat (the same material that form the large
part of peat soils), are filled with soil and the seeds planted in it. Later
the seedlings still in the pots (1 seedling per pot) are planted in the fiell.
Pots of varying shapes and sizes can Le used for growing crops that are usually
transplanted. Pots of approx. 2x2x2 cubic inches will te suitable for crops

to be planted at the 4-leafy stage. These péts can ‘be bought from dealers in
agricultural supplies. '

'How to plant with peat pots.

1. Get an amount of dry refined soil enough to fill the numﬁér of pots tc
be used. A mixture of soil and sand can also be used where regular water-

ing is to be dome,

2. Pre-treat the seeds and soil if_necessary.' It is better to use the pesti-

cide (insecticide and fungicide) in the powder form.
3. Fill each pot with soil.

4, Plant 1 or 2 seeds in each pot depending on vigour and %G shown from tost
of the seeds. A small bit of stick can be used tn open the holev(approx.
1/2 inch deep) in which the seeds will be'planted. ' o

OR, the pot can be half filled with soil, the seeds put in and then the
pot is comrletely filled. .Because the seeds are so small, although the
grover wants to put only one to a pot, if 2 or 3 aceidentally fall_in a
pot, time should not be wasted to try and take this out. What might
happen is that the seed sink further in the soil, which will delay

emergence.

(12:10) a. Top-peat pot of different sizes b. Below-lettuce and tomato

and shapes. seedlings ready for plant-
ing _in pots.
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Set the pots sither i the open or shade them. A shed esm Yo weed for
mal) cpazagion @9 ender fine mesh for large operations. Do not put pots
uqder 8 tree as this creates problems of hardening the seedlings and
damage when rain falls. Shading allow the seedlings to grow faster, but

_ hardening (i.e. gradually ‘allowing the plant to adjust- to field conditione)}

is necessary. This is not needed if pots are put in the open.

Water the seeds with a starter solution ° weekly and apply re-

gular watering about every 2 or 3 days depeﬁdiné on the rate of water loss
fram the pots,

The starter aolut:.on should be weak as stronger solution
either destroy saodlings when they germinate or force gg owth. The seed-
lings would@ then grow quxckly but would be flabby, generally lack vigour
aod will not do well when plented in the field. .
Memember if by mistake too strong 2 fertilizer solution is' applied, as
soon as it is noticed, add excess water to the nur,aery. A watenny can,

a hoge with a nozzle or a pipe from a regular water supply can be used to

(12:11). Light gprinkler and watering can a

7.

9.

1f necessary, thin out .seedhngs 1-2 weeks aftet emargence leaving the
moet robust in each jot.

JT.pote were put under sheds, start to harden the seedlings about 1-10
days before-they are to Ye planted in the field. How?

(a) Reduce the water sup;ly,

(b). Remove covering from €avd pradually. This should be completed to

allow the seedlings not lwgs then 3 days full exposure to direct
sunlight before it is plameed,

Start preparing the land a few days ‘n\fdre the crop is to be planted.
PBurrows 4-6 ins should be opened at the required distance apart.
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11,

12.
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Arply fertilizer to the field. Adequate amounts should be placed ir the
,.Gs., «fy 2. b
» We AT RS LY ‘

ot

(o3

The seedlings would be ready for planting at the 4 leaf stage and by

. this, roots would start growing through the pois; i.e. 4=-6 weeks from

sowing). Transport the pots with the seedlings to the field and plearn“«
them in the pot at the required distance along the rows.

Irrigate the field as early as possible.

(12:12) Drawing of seedling at 4-leaf stage

with roots growing through pot.

Good points in using peat pots

1.

The problem of high amount of water required for germination and earl:
growth in direct planting is eliminated. Only a small amount of wat.:> is
needed to wet the seeds and seedling in the nursery. At planting, in the
field the pot acts as means of reducing loss of water around the root:.

The problem of the young plants competing with weeds for nutrients ar’
light is reduced. The seedlings in pot are ahead of the weeds.

The crop reaches maturity earlier than when they grow from transplants.

This is because in pots, the seedlings are better spaced in the nursec—

~ and could grow better. In addition they do not suffer from the set 1.ck

that crops face at the time of transplent. Remember that saving a w- " :
or two reduces expenses and increase the number of crops that can te
grown over a period. ' -

The plant part eaten is more uniform in size. This is also as a resuit
of the better spacing of the seedlings in the nursery. Uniformity of
plant parts is a very important facfor when these parts have to te graded.
Generally as uniformity increase, the easier it will be to grad-

ing the crop.
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5. Peat pot planting is a easier method of planting small seeds, than either
transplanting or hand-planting of - seeds. The result is that the

actual cost of planting might be less than these two. In. additionm,

apart from a small amount in the nursery, ‘the need to thin out the crop

)

is wiped out.
"6,  The crop stays in the field for a shorter period so that more crops can

be grown in a year than from direct seeding. For éxample, a crop of
lettuce might take 10 weeks to maturity. With peat pots and transplanting
about 1/3 of this time might be spent in the nursery. o

Problems in us eat pots. .‘ T ST T

1. In later growth, it is.nacaabiry to epply more water than in direct
planting. This is so as the peat pots should be broken down by then. If
not it will impede the development of roots and reduce growth and pro-

duction. ) ) e R .

(12:13) Pot still intact after fully grown . . . sy
plants pulled up. ‘ o P

P oy

2. The greatest problem in this method of planting, is in the initialicost
of buying the pots and planting the seed. Although it takes much: less

time than direct hand-planting, it takes more than transplanting.

So that although it has so many good points its initial cost gigggf
make it less profitable than direct and transplanting.
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D.  TRANSPLANTING

Transplanting is the only methbod uszd by most small farmers to plant cartain
crops. For instance some farmers have never ucid any method other than trans=-
nlanting to rrow nearly all lcaf crons. Howevér, some are novw experimenting

with the two other methods particularly direct nlantinc¢ with seced-planters,

Cron response to transplanting

Remember we said that hll(crops can be successfully stown from dircct seeding
but this is not so with transplanting. All crbps can no doubt he crovun from
transplante, but for some crops it is very difficult. The vegetsble grower

should avoid groving the difficult ones (i.e. crons with poor resmonse) from

transnlanting.

(12:14) )
ilera_are some vegetable crops and their response to transplanting.

|

Good Fair ' .___Poor
Brocolli Chinese cabhage Jeans
Brussels spout Chard Raat
Cabbage ’ A Cucumber Carrot
Cauliflover - © * . Musknellon | Com
Celery - ~ ’ -'Okra . ‘ Covr-pea
Egg-plant 8pinach ~ Mustard
Onion : ' Watermellon . Potato
Lettuce RS ' Radish
Pepper Tanip
Parsley -
Toma to
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"How td'grow’seédlings for transplanting

“'Por the nurasery, plough un the area required to hold the number of seed-

lings. Suveds should bz put in rows about b-6 incﬁés'apa:t or broad-
cast to allow about 1~2 inches apart derending on the size of seedlings.
Refine the soil to make the 3@dd bed “before it ig ready for plant-
ing. o

. ( Lt
Makd raised Beds about 3-5 feet wide with valking space hetwean the beds,
These should be relatiVely’flaf;$u£ arranged to'alxoﬁ‘good drainage.
Treat the seeds and the sead beds if necessary. {ses poet coaetol )
‘with en insoct1c1de ‘and fungicide mxxture.
HMake a mixture of secd and sand in abaut a 1 to 10 retxo 'Af seeds ewe
very smnll, This enable a better dzstrxbutxon and teduce crowd&ng.
Scatter the mixture across the width of the seed bed or in shallow farrous
and cover it lightly with soil cprznkld?to-c depth of about 1/4 1nch
(less than 1 cm).

v 1 .
B R =R _

.

ISR

Uater the bed with a fine spray of water or a watering pan.

Oover the beds with plant material (dry grass, coconut bough) aftar plag~-
ting or fine mesh in larger scale oneration. After 3-4 days
the seedling should start emerging and the plant material removed. It
encourages insects and keep off sunlight. The seedlings can be sprayed
if there are signs of insects. o
Yater the sceds with -a starter NPK solution about oﬁce pér veek and in
addition apnly water-each 2 - 3 days as is required. ‘

. . : .
I1f necessarv, thin out veak seedlings to reduce crowdlnu. This should
be done 1-2 wecks after emergence
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10, Start preparing the land in time for planting, Make furrows 4-6 ins.
deep 2t the required distance between the rows, Apply fertilizers re-
;ommendéd at plantins;, making sure that.adaquate amounts are applied in
the furtow.' Cover this about /2 inch deep to prevent the root of the
young plant from touching it.

11, Carefully remove the seaedling from the nursery at the 4-leaf stage (usual-
ly 4-6 weeks after sowing) amd carry them to the field, A hand fork shoull
be uged'ot loosen up seedlings in removing them so as to reduce root damag,

12, Drap ¢he eaedlings at the required distance along the rows and nplant
them, Plant{na is best done in the afternoon to allow seedlings to
recover to some extent during the nighty

13, Irrigate immcdiafely,after the job is finished. Where water is limited,
individual plants should he watered instead of trying to water the sn=
tire surface of tae field,

(12:15) LTap) Seedlincs iB nursery

(Middle) Dropping seedling in furrows
(Bottom). Planting the secdling.

Good points in transplanting,

1. Less water is rcauired for the first 4=6 critical weeks of growth. As
the seedlings are in a emaller area, it tckes less water to wet the
nursery than when planted ip the field, For example, a square chain
(400 sq. m) of pepper in s nursery might supply enough seedlinae to plant
as much as 200 sq, clhns, (.8 ha) in the field., A sq. chn. of tomato
would be able to set as much as 230 sa, chns (9 ha), This means that in
both cascs, the same amount of seeds directly planted. in the field would
take more but not less than 500 times the amount of water when grown
in a nursery for the same period, However, for about the first weck
after transplant, morc water has to be apnlied than when the crop reach
tais stage from direct seeding.
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2. Plants when sot in the field have a head start over wceds and the crop
mipht be way ahead b:fore weeds hecome a serious problem., Controlling

weeds in the nursery is not?sexious problem, Pest control is also easier.

3. Crors snend a shorter time in the field enaBliu{g a larger aumber of crops

to bc prown in a given period.

Problems in_ transp lanting

1. In removing the seedlincs for tramsplanting, some damage is done to the roots
.and/itf.o %’335 t a few homa, the plant is sat back, This is why in this
method crops usually mature later than with the other metbods where water
is available. ‘

2, A disease affecting a new plants is more gquickly spread #s the seedlings
are so nedr to each other, @Quite often when a diseasc sets in, the
whole nursery is quickly destroyed, However, 1f the disease or nest is
seen early,. Sptéﬁ'iﬂﬁ'my heip to check the epread of the disease or nest
in the nursery, |

3. 1f the seedling are poorly epaced in the nursery or damaged whilé being
removed for planting, the plants will giwe poor yields, '

(12:16) Cabbage growm from poorly snaced

seeding (right) rives poor yield,

" Moisture needed for germination

Seeds of all crops vhen planted need moistur~ in the soil for them to rerminate.

However, different crops re'qu:i.rc different minimum levels of soil moisture i.e.

the smallest amount of water in soil that will allow serminatioa. It is im-

portent for growars to note that all seeds will perminate Puicker within a range
as _soil moisture increases ub to field capacity. (Teblel2'gives the range of

- days to emergence )
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'

(12:17) Here is the minimum level of soil moisture needed by some vegetable

crop:s to germinate.

’Slightli,moist‘soil.-'(i.e. low minimum soil moisture) requirement - 15 to 20%

above permsnent wiltiny point.

Cabhage N Papper Turnip

Corn’ S Radish latermellon
Muskmellon - R . Squash

lHoderately moist soil - (i.e. nediun minimum dpil moisture) raquired 20Z aove

vermanent wiltine point)

Bean - , - Cucumber Spinach
Carrot Onion . Tomato -

e

Verv moist soil - (i‘e. high minimum soil moisture) required . 50% above

e - .

permanent wiltings point )

Beet Lettuce Celery

Days .of emergence of seedlings

Aftzer vlanting, the geedlings of different crops take different times to ger-

minate and emerge nbove the soil surface. The length of time a seed takes to

emerge will depend on - ‘ ' ‘ )

1. Length of time to rerminate i.e. sceds of different crops take different
length of time to germinate. Generally the auicker the seed germinates,

the shorter time the seedling takes to emerpe (and visa versa.)

2. Level of soil moisture - i.e. the more noisture up to a point in the soll,

the faster the seed will rerminate and the seedling emcrge
But the extent %o which 'this will hanven denends too on the type of seed.
ef. at the same level of moisture in the soil, corn will germinate more

quickly than celery.




3.

4,

emerge if moisture is adequately supplied.

“X723~

Planting depth i,e. the cdeener the sead is vlanted, the longer time the

"seedline will take to emerge.

Svil texture - i.ee the lighter th2 soil, the faster the seedling will

+

e

Temqrntuze i.2. the warmer tbe ao:.]. t.he quicker r.hc seed w:Lll cerminate
and the seadling emerge. T

The vefetabl‘e crower ghould 'mow the days £O amer-~ence of his crops. With this,
he would know what to expact, %xample = A grower planting besns would knov that
his crop should emerre within 10 days, and if this does not hapnen, he would
know th;t_ aqmthmg is wrong, But if he plantad peppar, ha woeuld knav that he
mirhe have o uwait 2 vgeka for the firct sign of his: crop,

»

-~ -
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(12:13)
liere is a table wit!: information on emergence, transrlanting and reaping for

some vegetable crops.

—— -
) Approximate time to
| Crops smerpence (days) Transnlant (wk lst. reaping (wks.)
goens {snap) 5- 8 days - ' 7-10
Ceans (lima) 5-1¢ * - 9-12
Beet 4t- 6 " s 8-12
Brocolli 5- 8 |- 10-16 |
" |Bruasel sproug b= 3 12-16
|Cabbage .- - . .. b 7 ' 4= 6 weeks - 1216
Calaloo - # 46 2.4 i} 7- 8
6-10 - 8-12
4=10 b= 6 8=14
7-15 12-10 [
4 -6 | 7-10
ba 7 - | 10-15
! ba 7 - 7-10 t
2~ 4 - 12-14
4m 7 h 35 10-14 r
5~12 4-6 10-14
4-7 C-12
5=-7 8-10
5-8 14-16
47 3-5 10-12
4-8 - 12-16
3-6 3-5 7-10
7-15 - 7510
4-7 3-5 12-16
12-15 - 10-12
14-19 i - 12-16
7-14 4=6 9-14
5- 8 - 8-12
7-14 - 12-14

* Time ta the first reaping includes the time spent in the nursery.
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Approximate tima to -
Croo (contd). Emergence Transplant v 19tlrcéping£(weeks)
Potato -1 - ©l2-14
Pumpkin 5- 12 - " Na-16
‘|Radish - 6 - |36
Rutabage 3- € - 6-10
Spinach 5- 7 - 5-9
Squash S 5- 12 - 8-12
Tomato o 5=12 46 ' 10-14
Turnip - | - 6 - 6-10
Waterméllon = - 5- 12 |- ’ 10-14"

Note - that time to first reap will vary with the variety and with soil and
other conditions in different arcas, These firures are for the majority

of commonly grown varieties from planting the seeds.
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“E. -~ MULTI - PLANTING SYSTEM.
The market nfbbiems

In many tropical countries at certain times of the year, vepetable is in short. |
supply and selis for a fantastic price. At other times, sometimes a week later,
it is in such abundance that the price is verv low and the farmer looses monmey.
One week tomato will eell at 30¢ per 1b and 15¢ the following week., If e

is not kind enough to give it away, he carries back home (increasing his ex-
penses) and feeds it to hogs. g

The reason for this is that most farmers in an area plant their crops at the
same time of the year and reap it at the same time. The time when there are
only a few farmers reaping, the supply is low, the priée is high aﬁd most house-
wives still cant ret the crop that their hearts are set on. On the other hand,
the time wvhen most farmers reap their crop is the time when the price is ;ow
and housewives have enough to pick up, aqueaze up and zafuse.. The hogs get
them then. This problem is due partly ta the economic orjanization of these ‘

countries. In addition, most farmers have to depend totally on rainfall and do
’ |

not know how to plan their planting., A way to tackle this problem would be to
have the reaping of crops spread over a longer time and have a more constant
supply for market., This will bLenefit farmers who do not have irrigation

water, but more so, those with adequate water for irrigation.

How to apply multi-nlanting - This system of planting and the"out of season
production" resulting from it, is desiened to be of help both to the individual
vegetable grower and to the community at large.
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The individual grower must be certain that market is available, for this type
of reaping. -A -contract market is most stited. “In thi¥ planting pattern, the

number of plantings of each crop is increased and this has the effect of in-
creasing the number of times a crop is reaped for the year. If ‘seasensgl con-
ditions are correct and moisture supply is adequate, it ia possible to reap a
crop right throughout the year. However, more ‘of ten the number of reaping is
1n¢reaséﬂ9‘5tvisting is spread more evenly., Normally multi-planting does not
increase the total yield'from a given area. However, it ensures that grower
gets a better selling price for his product as he produces at times when there
is little supply on che market. It might also'be pessible to reduce labour

cost.

Alpo note the following -

Lo

- irrigation muat be available to use multi-planting effectlvely. .

- the grower should hava machin‘ry available which he needd Particularly
for land preparation.

- if all the trower in ‘an’ area use a multi-plantxng, the benef;t from
the system "does not go to 4 single farmer, but to the ‘whole communlcy
i.a. grower and consumer. This is because prices would be more stable
for the grower, while the consumer would get a steadier supply of ve~-
getables. ' ; ' s

Exanple -

— e . - - P .

Here is a model of a multl-planclng plan for growing two crops. We will use
corn (3 months duration) and watermellon (4 months) -to show how the system

works.
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In the above example -

1,

plots for each crop.

1-6, and watermellon planted in plots 7-12.

(12:19)
—— ppe— ey s

Plantinh (1) 4 (2) (3) ;§4) (5) |[. (6)

& reapipgiC c o c C c,

pattern &l 1 1 1 1

‘[tet plang |tse wk Jan,|3zd wk Jan [let wk Pab. 3rd Wk Peb |let wk Mar {3rd wk Yar

1st reap | [lst wk Apr [3rd wk Apr |lst wk May |3rd wk May [lst wk Jun|3rd wk Ju

S T LA 2 % C, € 162
- Pod plant| |[3rd wk lst wk May |3rd wk May’ |1st wk Jun [3rd wk Jun|lst wk Jul

2nd zeap 3rd wk Aug, |1st wk Sept.|3rd wk Sept |lst wk Oct. |3rd wk Oct(lst wk m
m—m* ———

Plapti (7 (0 (9 (10) (11) (12)
1% <, ¢ ¢, Cy c,

lst plang 20d wk Jen f4th wk Jen. j2ud xk.Bed Lbeh wk Peb [ad wk Mar |sth wk M

let teap | [2ad wk May |Grh wk May {2nd wk Jun j4th wk Jun .2nd wk Jul|4th wk Jul

. 1

“ G G G “ “1

2nd plant] |4th wk May [2nd wk Jun |4th wk Jun [2nd wk Jul’ |4th wk Jul (2nd wk Au

2nd reap 4th wk Aug i2nd wk Sept |4th wk Sept :2nd wk Oct |4th wk Oct !2nd wk Fov

C1 = corn- - C2 = watermalion

The field is first divided into 2 sections and then sub-divided into 6
In the first planting, corn is planted in plots

It is important to note in the first that the sections do not have to be of

equal sizes,
for corn, then section A should be bigger than B.

If at the early part of the year there is a great demand
So that the size

of each section should depend on the market demand at a particular time.
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In addition the plots within a section do not have to be of equal size.
If for example, a grower know that prices in June is particularly good,
then in the example, he could make plots 5,6, 9 and 10 larger than the
others. At other times, he might have one crop in one section, and 2
crops sharing the other sectiom. -

The land preparation and planting would then commence. Here corn would
be planted in plot 1 in the first teek of January, and reaping from this
planting would be completed by the 1 st week in April. The following
veek, watermellon would be plamted in plot 7 and reaping from this plan-
ting would be completed by the 2nd waek in May. The 3rd week, corn
would be planted on plot 2 and so on. '
When reaping from the lst planting of corn is completed, then watermellon
will not be planted on this same plot, -According to the model, this would
be done in the 3rd week of April. Reaping from this 2nd planting would

.be completed by the 3rd week of Saptember. Similarly, when reaping of

the first crop of watermallon in plot 7, corn will then be planted in-
this plot. Reaping would be completed by the 4th week in August. A 3rd
planting could start in September on plots 1 and 7.

We should note that for the second (and latér) planting it is not necessary
to use the same crops. For example, if prices for watermellon is low
going to the end of the year then another. crop which suits market and

other requirement should be planted instead. Other requirements would
include how well the cropris suited for the seasonal conditions at that
time of the year, If corn for instance, will not grow well in the later
part of the year, them, it would not be planted a second time. So that
what we may well have is a situation in which the grower plants corn and
watermellon in the early part of the year, and two different crops in the
latter part.

We should also note that to a certain extent, the system will satisfy the
need for rotating crops. Later, different system of rotation will be
suggested, and it might be difficult to fit a perfect rotation pattern
into a multi-planting system. The grower should not worry tco much about
this as it is not advisable to try too hard to get the best of two worlds,
we might end up getting the worst both. '
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The model shows a differeﬁcerf 2 weeks inrplanting 6 blots in

. each section. The grower could reduce this interval to a week or

increase the number of plots to suit his requirements. Note that
the greater the planting intarval, the more widely the rcaping is
spread. The same holds for number of plots in that, the more
plots the more widely planting will spread. '

From looking at- the.example it would appear that the land has to
be unoccupied to start planting. This does not have to be so. W

- see from the model that while plots 1,2, 7 and 8 will be planted

in January, plots 5,6, 11 and 12 will not bé planted until March.
All this means is that the grower who is going to do multi-plante
ing for tho first time, should make his plans in such a way, that
the land will not be occupied when ha ia ready to start planting,
If he had tomato which is 4 weeks old in plots 5, 6,711 and 12,
he could not start planting in éarly January. He would have to
wait at least 3 months (in April) before the tomato would be com-
pletely reaped, Sq that if he started to plant in Jenuery, he
would find that when he is ready to plant these nlots in March,
tomato would still be on them ’

]

What he would have to do is to‘start his planting in Februarv so
that by the time he is ready to plant plots.5,6,11 and 12, the
toma;o would have been reaped.

Note that this problem prevents itself only when the system is be
ing used for the first time. Later when the system is working,
this problem is no more. For example, we sce that when water-
mellon' is being planted in plot 1 (2nd planting in 3rd week Aprili
plots 3-6 would still be occupied with corn,

The above example is a model and nothing more than a model. What
this means is that if a grower wcre to plant two crops following
this plan and expecévto reap them as shown, he would be dissapoinr
ted. Certain times, he would find his crop ready for reaping onc
to two weeks early, while at another time, it would be late. 1In
addition different varieties take different time to be ready for

reaping.



-181-

All this rigma~role is merely to say the thing that has been said a thousand
times before. i.e. The grower should use the above model only as a guide at
different times in planting his own multi-reap system.

(The mcdel is for two crops, to make it simpler to explain the system.)
(However, multi-planting can be used on any number of crops.

(12:20) Okra growipg from multi-planting.
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Chapter. 13. IRRIGATION AND DRAINAGE

A, IRRIGATION
Vegeiable ief w:iter ty 2 means viz - .

- rainfall i.e. natural means of applying water.

- irrigation i.e. applying water by means other than from rain.

Irrigation - For vegetable production jrrigatioa ofteﬁ}gssential. The extent
to which it is needed will depend on the rainfall in the area as irrigation
i8 really a supplement to rainfall. The more rainy the area, the less irriga-
tion will be necessary. In a very few cases, it is possible to produce on a
large scale without irrigation. However, even in many of these cases, produc-

tion would be increased if irrigation water was applied.

Raiafall - This has 2 features of importance to the vegetable grower viz -

1. Tatal rainfall - i.e. amount of rain for a period (month, quarter,
year).
2« Distribution of rainfall - i.e. the way the total rainfall ig spread

over the given period.

If we look back at the rainfall figures for Highgate for Aup - September in
Table 12:6, we will see the two features and the way they are important. Be-
cause, it is good to have a total of 7" or 8" of rain for a month, but when
3" or 4" fall in the last week of the month, what happen to the crop in the
first 3 weeks? It suffers if irrigation is not used during this period. Ome
of mans greatest problem is how to control nature. 'ﬂu%gggetable producer can
control neither the total rainfall or its distribution/ because it is rare
that both of these factors suit the grower, irrigation becomes almost essen-

tial in vegetable production.

Water must be available in adequate supply for all vegetable crops to realise

maximum growth and yields.
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Look at the illustration below and say what you understand from it.

_ on
Rain — crop
"
. -
| [ I
- | fxrom rain . © tIrripation
(13:1)

Irripation vs yainfall
1. With irrigaticn, ucgetables can be plemtad ia almoet amy- ovos ot any time

of the year, The grower does not have to wait for a certain time when
rain is adequate for gayminagion of seeds and for growth.

2. Fartilizers can be applied in the irrigation water. This is propably the
least expensive way to add nutrients to soiland  is not possible with
rainfall,

3, With irrigation

- overall growth is faster. i.e, Growth both in periods of much rain
and periods of limited rain.

- the quality of the plant part eaten is better i.e. fruits , leg\lres,

roots R L S

- yield usually increase compared to when the crop is grown from rain-
fall only under the same soil condition and cultivation practices

(13:2) (13:3)
(Left) growth from rainfall only. (Right) growth from

rain and irrigation. Both fields were planted at about the same time.
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Methods of Irrigation

Irrigation water is ugually applied in one of the following 3 ways:

Surface irrigation - in vhich water is applied directly on the surface

"of the spil.

!

Sub-surface irrigation -~ in which the water is applied below the soil sur-
' face.
Overhead irrigation - in which the water is applied ip a fashion resemb-
ling rainfall.

Although each method can be uégd for most conditions existing on a farm, the omne

most suited will depend on among other factors:

1. s8lope of the land - eg surface and cuhsutfa;a irrigation becomes less
.- . . &and less suited as the slope of the land increases.
2. crops to be irri-
gated and stages
of growth .+ = eg. in later growth of corn, if the éprinklers are
not very high, overhead irrigation- is usually not
suitable. At this stage, it does terrible damege
to the leaves of the crop as the leaves tend to
block the water coming from sprinklers. This also
prevents proper distribution of the water over the
entire field.

3. available water
supply - eg. a canal, nearby stream or pond with water must
be present before the groﬁér can use surface irri-
gation. In addition, this source must be available

during most if not the entire duration of the crop.
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4, ability of goil to absorb and
hold water (closely related . .
to soil type),. . - eg. if the soil does not absorb water
T A ‘ easily, it is difficult to uge sub-
surface itrié&iion. ,

Of the 3 mathods, mmthaad ittiseﬁm.j.l but. cni.ud to a wide range of con~
disdongg, Howguey, dnpitc the mcthod. control .of the amount of water and the

rate-at whlsh J.f. da appliad (length of gima), 4s hpormn for officiamt u
of the uthad. ' . ’ - .

-
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SURFACE IRRIGATION

Surface irrigation is usually done in 2 ways viz - : :

- by flood irrigation ani - by furrow irrigatiom.
b ) . - ..

-Border irrigation ' _ ‘ e’ e

-0

This is the moat.commonly used type of flood irrigation. ‘In ‘this, the field is
divided into 'a number of stripg va:yi.ng from 30-50 ft (10-15 m) dm width and as
much as 1000 ft (300m) 4in length. Each strip ie surrounded by low dikes (or
borders) on either side which separates it from the next strip. The field is
8o arranged that the length of the stnp e:.t:he.r run in the direction o.f tha
slope or along the contours.. :

PO |

(13:4) water supply (canal) ' o
1‘:- .y -
water water
entexs T+ eanters

&~ bordexr gtripe {“border strip —

raised
W/ border

!

Drain (open when irrigation completed)
Diggram illustrating border irrigation

Strip width - 30 - 60 ft. (10-20 m)

Strip length- up to 1000 ft (300m) depend on length of land.
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The above diagram illustrates border irrigation. It is often used in irriga-

tion of pastures and for growing rice, but least suited for vegetables.

1. ‘Flooding the field for long periods wash off sprays used to control
pests. ‘ o ' '
2, Diseases and insects are rapidly spread ‘in the irrigation water. 1In

this method a part if not the whole of all plants on the strip are cov-
" ered with water. Pests will be. easily transmitted from infected to

healthy blants.

Furrow irrigation

This is the most wideiy used type of surface irrigation iﬁ growing vegetables,
In this, the water is diverted from a main canéi into furrows betwyeen the plant
beds. Sometimes the water is made to enter the furrows by making openings in

the‘pank of the main canal.

A syphon made of aluminum or plastlc can be uaed for the purpose.' Here it is
not necessary to break the canal ‘and’ the water is better distributed throughout
the width of the field. Remember that the cost of the syphons would increase
total expenses. - ' S n -

(13:5)

Diagram illustrating use of furrow irrigation.

In preparing land for furrow irrigation. -

1, Level the land in the direction of the slope to allow for easy move-

ment of water in the field.

2, Open the furrows in the direction of the slope on slightly sloping land.
For greater slopes, open the furrows along the contour. This is im-
portant because as the slope increases, the faster the water runs through
the furrows. This cause erosion, which might cause the water to cut

through the banks and result in some areas not being irrigated.
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‘The distance betveen furrows - should depend both on the crop to be planted,
the soil type and the slope of the land, i.e. \

(1) The preater the slope, the ‘ncarer the furrow should be. Water will |
flow more quickly and soak into the soil much more slowly. ie. infil-
tration will be lower, so more furrows are needed.

"~ (44) - The lighter the soil type the wider should be the beds hence the greater
the digtance betwean the furrows. This is important as the water will
soak more rapidly into lighter soils (ie. the lighter the soil the
highey the infiltration rate)e TP bads are wide and the water soaks
slowly, it will take mare time to irrigate the field than with narrower
bede., The iénger the time taken, the more water running in the furrows
will ba vasted ss the infiltratica rate reduces with time.

.

.

Furrows should be nearar for heayier seils (2-3 ft.'or 2/3 - lm) and
they should be further apart for lighter soils (3-5 ft or 1- 1 2/3m)

(1i1) The distance between furrows ehould be adjusted also to-suit the rlant-
ing digtance required between the rows for the crop to be irrigated.
The water would run in the furrows which have to be between rows.

(13:6)
Field begg’ watered by furrow irrigation.
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Shifting furrows.

Sometimes it is pecessary to transplant & crop in the furrows and to -use thesé
furrows also for irrigatioa during utly"grdwth. The grower must have full cone
trol over his water. Only a amall atream of watat as & slov speed can be allows
ed to run in the furrow as the water can basily dig up the crop. For reducing

tha gpeed of water, lov barriers of plant matsrial (eg. grass o bits of wood)
can be placed at certais dietances across the furrow, Later as the plante prou,
the furrows has to be removed as the plants will now block the water. The water
will gradually dig phnu out of the soil when this happens. ‘

Hove is a way of shifting furrows:- .
Vater supply (canal) Water supply_'(eensty™
_"““‘” i :_— oy -— ‘-ﬁ . PR —

"ﬁ':‘ " 2Y )/" I Y -
- X * LS o IR TR U A PSS
] v - Ll [} P
,oi + ! ,;;‘_*ﬁ T S IR gr‘
ol ' f ' ’
- M + {13:8) 1 | ]"y . i R
4 + ‘ ' 4ty S
4 : i el .
¥ ; et 1 U [T
‘ !
z . ft [+ 14
.‘ i + c k ‘, o
0311)' \;—_..__. ; 4.}'__'___ R | ; n \ ’ ]
e Y———w grain
4 = plant ~~—% = direction of water move-
ment
A. In early growth, the crop is B. In later growth the crop is molded
planted in the furrows and the and water now flows in a furrow
water also flows in the furrow. between rows of the crop. (The

dotted lines show the position of

furrows in early growth).
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Low pressure pipe-line irrigation.

This is a variation of furrow irrigation in which large pipes carry the water
from the main canal to the field to e irrigﬁ;ea. The water may or may not
be pumped in the pipe line depending on the slope of the land. The pipes are
made of light material. :(i.e, metal or plastic,) 20-30 ft. long, aprrox. 6

inches in diameter with openings along its length. The lengths can be connec-

ted to each other. The végetébla grower should buy pipes €0 suit the distanee .

batween the rows of :his crop. As these distances will be different for some

crops, somatimas it is necassary to put water not in sach Tow, but i every
other furrow. L :

(13:9)

Iow pressure Eigg-line irrigation,

Importagt points, ' ‘
1. Initial costs to buy pipeqlina; will ba hish. . A
2. The need for ditches and the cost of Prepaéina these, is reduced.

3. Pipe~lines make irrigation marg efficient 1s>ﬂaka patoy ﬁs wasted.
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DRIP IRRIGATION.

Ta drip irrigation, water is applied directly to the root of each plant in the

field. The water is applied very slowly through small holes along pipelines -
called drip-lines 1laid on the soil surface, along each row. These tiny holes

are spaced according to the planting distance of the crop, rather, the pipe

used is choosen according to the planting distance of the crop.

. The dripsystem is most famous for its efficient use of water. The-emall amount
of water used and the way it is appljed - (rate of application), is based en_the. —a .

~
-

crops water requirement. The system is used to apply vaery close to the water
-uptake of-the crop. The water used is usually about 502 of that used-in a
efficient sprinkler i.rrigatidn. In this type of irrigation, most of the space
~between the-rows remain dry, unlike the £lood eystem. It also diﬁfe.ra ‘from -
sprinkler 1rrigation in that it does not wet the foliage of the crop and the
water is not blown away by the wmd .

. Yields from drip irrigation is usually 1/3 to 1/2 higher than other types of
irrigation although the cost is almost the same as the sprinker system. The - .
drip system encourages the root to stay in the moist zore and easily soluble
fertilizers can be applied through the drip lines.

What does a complete drip irrigation system include? . ' -

Storage tanks or sumps, a low pressure pump, main, filter, submain, drip line,
and of course, necessary fittings and valves to conmnect them. The pump may not
be necessary depending on the slope of the land.

The drip system uses flexible plastic or rigid plastic pipes with the size of the
mains and lateral drip lines according to the amount of water per minute
required to wet the field.

Mains and sub-mains mey be buried to prevent them being damaged by farm equip-
ment. But tbe drip lines are always placed beside the plants with single-rows
or between 2 rows on a bed.



-191A-

’ ﬁain

Supply tube
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"Sub main'“

B3

Driﬁ lines
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If the land is sloping, the drip lines have to be placed along the contours to

have a slow flow not more than the crop water requirement.

Where drip is used to supplement mulching, the drip lines can serve for a num-

ber of years depending an how much care is taken of them. Where the farmer has

a limited amount of pipes, the pipes have to be shifted to wet the field in

blocks. This practice howaver, incrsase damage and reduce the life of the drip

lines. T
Problems with drip.

1.  The initial cost to buy pipes etce is as much as sprinkler and more than

flood or ather surface methods

2, Tha problem with ¢he dr:llp system is that pores become sagily blocked, eep~
ecially vhere the water contain limestona. fartilizers or any particles
not properly dissolved, ’ g

3. Rats and other small animals sometimes eat the Arip lines csuming leaks
in the system

Advartages of drip
1. mizing fertilizer with drig irrigat{on

When using drip, growers usually apply phosphate before or at planting and
apply the nitrogen potash and more soluble fertilizers through. the drip
1]..028. . : J':

Slow release or complete fertilizers can be placed in a band between the
drip line and the plants. After applying fertilizers, it is good to wash.
out the lines by applying clear water for a few hours.

2, With drip, a farmer can spray, dust, pick and do inter-raw cultivation
while the field is being irrigated. Further,  ‘thc meed to comtrol
weeds is usually less since there is less weed grc.rwth beéween YOWS.
Spraying may be more effective since sprays a?enot washed off the foliage.
Disease and pests are not spread by the irrigation water.
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3. There is almost no soil erosion due to irrigation
4, rip uses less water.
5. . Increase in yields.

Sub-surface Irrigation .
In this method of irrigation, large pipe-lines are laid at a certain depth
throughout the field. When water is applied in the lines, it soaks into the
goil from the lower layers upward. It is difficult to use as the method requires:

1. A large supply of water.

i U .2

2.~ A'Eandy loar top-soil througﬁ which water will phsé easily to the sur-

] : he . I LR R R
_ face and at the same time, a sub-goil that will not, allow the water to

.

sink easily.

3. Large amount of meney for ﬁﬁ&ihgaéna'layiﬂé'fﬁe pipes.

Over-head irrigation

In over-head irrigation, the water is’carried .from .a canal, stream-or pond to
the field through a system of pipes. The water is punped'thrbugh the pipe -lines.
It is then distributed through a number of sprinklers in the field. Sprinkler
irrigaticn as it is sometimes called, is suited for most soil types, for greater

slopes and only furrows for drainage are needed.

(13:10) - -

Top - small portatle pump. Rotating sprinkler attached to
Below ~ large portatle pump metal pipes. Different heightg are

on wheels. suited for different crops.
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Laying out overhead system. (rotating - sprinkler system)

) I8 In most cases, a portable pump with a gasoline or a deisel engine or
electrical motor is put near the water supply. A pipe either of metal
or rubber, ig put into the supply and connected fo the intake of the

pump. ' ;

2, The main line with pipes of -lengths of 20 - 30 ft (6 - 9m) and diameter
3-4 ins. (7-10 cm) are connected to take the water to the fiéld. The
end near to the water supply is connected to the out-let of the pump.

The nain line ahould run along the head-land of the field.
]

3. Smaller pipaes of lengths 20-30 ft, with diameter of 2-3 ins. are connect~
ed to the main line. These are esllaed lgterals and are made of light
metals or plastic. They are usually connected at right angles to the
main line and run throuph the length of the field. Sometimes a sprinklep
is attached to each laterai' whilo in other cases, some laterals are
without. Deapite this difforance, they are connected to each other and
to the main line so that the sprinklers can wet the desired area avenly,
One or mare lines of laterals can be used at a time depending mainly
on the area to be wet and how powerfulthe engine is. During irrigation
the sprinller jets out water as it roﬁates and wets a circular area.

The circle may vary anywhere from 20-80 ft. in diameter depending on the
height of the sprinkler and how powerful the pump is.

4, After an area is wet, the main line and, pump is shifted to another

L

section of the field moving in one direction .

(13:11)

( PhotdWater being applied by

rotating-sprinkler irrigation

sttan. - ' ! LI
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(13:12) Diapgram showing lay-out of rotatinp-sprinkler irrigation

system. (The figures are for an example of a small unit with
sprinkler ht, 18-24"), RPN

Another type of over-head irrigation - Turning pipe system. The turning pipe

system (also called cscillating pipe system), is one that is less expensive than
the rotating sprinkler system. It does almost as good a job as the sprinklers.
Besides . there is no problem of one or two sprinklers jamming during an

application or getting damaged from movement.
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In this, a pump, main line and laterals are needed but these laterals are differ-
ent fron the rotary system. Some are plain pipes while others have a number of
small holes (perforations) bored in a line on one side of the pipe. These are
the ones that will be put in the area to be irrigated. When the system is ¢cc¢ =«
nected and the pump turned on, water will jet from the holes and wet the area in
the direction to which the holes are pointed. The holes would poimt at about 45
degrees tc the surface. When one side is finished wetting, the perforated pipes
are turned to wet the other side of the field without shifting the 11ne. When
that section is finished wetting, the line will be shifted.

(13:13) Turning pipe irrigation system in use.

= cons

There is also a systeﬁ.which”is similar to the above type. In this, a hose is
connected to a pxpe or the m31n line eupplyinp water, The hose has two lines
of petforatlons so that there 19 no need to "turn _the pipes to wet any. side of
the line. Both sides of the line are wet together as in the rotating sprinkler

system. ; e

DR eonnnd

Over-head irrigation without a pump.

A field can be irrigated with sprinklers without a pump. This is possible where
fast-flowiné stream or canal passes near the farm. Here a small .dam.is made
across the stream, but not high enough to completely tlock the flow. The water
enters a main pipe which leades it tc the field. One or two lines of ‘laterals

can be attached to the main line depending on the water pressure.
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(13:14) Diag, - irrigatjon without g pump, (13:15) MW

main line.

Such a method of irrigation is important to the small farmer who does not haua
the amount of money needéd for purchasing omd maintaining a pump.

‘l‘an_kg apd vells for irrigation

In some cases a farm ig located where it can get water meither from stream, canals
or ponds. Then a tank or a well has to be used instead. A well 1s usually so
costly that it is almost impossible for small producers to d? one, Then such
growers in a community have to unite with each other to do so.

However, sometimes a tank built on the farm will be of great help. Such a tank
should be located where it can be easily reached from all sides of the farm.
This could be used to supply water particularly for early growth of crops in

periods of limited rainfall.
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B. WATER REQUIREMENT OF CROPS.

The different vegetable crops absorb different amounts of water even when grown
under the same conditions and where sufficient water is available to the crop
throughout its life. This estimated amount of water required by the crop can
be a useful guide to the vegetable grower as to how much water the different
crops need for optimum production. |

According to the amount of water available to the grower at different times of .
the year, he can use the water requirement of the crop as a guide as to which

crop he can grow and give sufficient water. Generally, the deeper the crop grows
and is capable of growinp, the more water the crop requireg.

For good yields.

Most vegetable need an average of about 1 inch of water each week from raiﬁf#ll
or irrigation on most soils. However, this may increésa as the soil getg more
arid to as much as 2 inches each week on very dry (arcid-'sboils.

How to estimate the amount oflwater to. be applied.

Water iqi:ahoved from the top soil mainly byfevéporation,.seepagg into the sub-
80il and by plant use. The depth at which the plant takes water depends on how
deep down the roots grow. But most plants absorb moisture roughly as shown be-~
low.

(13:16) Roots absorb most of its moisture from the
top soil.

For example, a mature cabbage will send its roots to 1 1/2 - 2 ft. deep if it

is not blocked by hard layers of soil. It means that of every 10 lbs of water
it absorbs, 7 1lbs will be taken from the top soil 9-12 ins of the land .

It follows that . the vegetable grower must make sure that this top 9-12

ins should have adequate supply of water. This is even more important when the
crop is young. Then it depends only on this area, as its roots are not developed
enough to take water from deeper down.
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Here is a guide to determine the amount of moisture that is available to the

‘hlant.

‘Table (13:17)

Available Feel or appearance of soils of different textures
isture left [Sandy soils | Sandy loams . ]Clay loams ' &
in soil. . , R clay soils
io-zsz Dry, loose, flows Dry loose flows throu- dl-l"ard, baked and
through fingers gh fingers cracked
25 -50% Appears dry and will Appears to be dry and ti.ll form a
Fnot form a ball when will not form a ball . all under pres-

squeezed., when squeezed .. jsure but this
breaks up easil

50 ~75% Appears dry and will Will form a bail when |Forms ;a‘ball
mot form a ball when aquéezed but this’will "|that will hot
squeezed not stay together. break up easil;,ﬂ

75 -100% Will form a ball when Will form a ball more |Forms a ball
squeezed, but this easily, but this will |that will not
rwill not stay together. | not estay togethéi‘; ’ "breék and will

lhave a very
1

sticky feeling.

100% When the so0il is gqueezed, it will form a ball No.free water
(field capacitylappears on the soil, but outline of the balls is left in the
'hand. (Above 100% free water will appear).

To check the amount of available water, the vegetable grower will need to di;

a smaller hole in one or two areas of the field. Soil should be taken from
depth of about half of the root zone ofthe crop at that stage, for the sampl..
The available moisture at this depth should always be kept above 507 availabil:
moisture.When it is less than this, the field needs watering:
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After the field is irrigated about 3 hours later the eoil should again be tes-
ted at the same depth to find out if sufficient water has been added to make
the top half of the root zone well moist. (i.e. field capacity).
these become less and less essential,

With experiencse,

The amount of water that the grower needs to apply will therefore depend on the
depth to which his crop grows. Remember that this includes the depth to which
root hairs also grow and absorb moisture (i.e. root zone). (There is an instru-
ment called a tensiometer, which can be used to determine accurately, the a-
mount of water in the soil. But this is expensive and only necessary for ex-
perimental work).

Here are the 3 key points:-

1. The field is to be irrigated when the top half of the depth of the root
zone of the crop is leas than approx. 50% moisture lewel. ‘

2. When the field is irrigated, water should be applied to make this top
. half of the root zone near sosking wet.

3, It is better to make one good wetting than a number of small ones.

Table (13:18) Rooting depth of some vepetable crops when plants are fully grown -

Shallow .+ . Medium depth . Deep
(Max. of approx 24 ins (Max; of approx 42 ins {Max of approx 48 ins
or 2/3m) ) or app. 1 m) (1 1/4 m) and over)
Brocolli |Garlic Beans Muskmellon Artichoke
Brussels Leek Beet Mustard Beans (lima)
spout
Cabbage ‘ ‘Lettuce Carrot Pea Pafsnip
Ceuliflower  |Onion Chard Pepper Pumpkin
|Celery ;Patélef Cucumber Rutabaga -
Chinese cab- 2 :
bage iPotato gg plant Squash Potato
Corn Radish Turnip Tomato
Endive Spinach i Watermellon

The root of most crop grows to about 1/4 of it maximum depth im the first
1/3 offita ¢rdp 'life, 1/2 in the second 1/3 and about 1/4 in the list 1/3 of the

plants life. ' -




Lepth of soil (ins)* wet by

How_regularly should water be applied
So far we have seen that water should be applied when the amount of available
water in the top half of the root zone}'gpprox. 50%. The number of days between

one application and the other will depend on -

1. The soil type and how much water it holds in a single application i.e.
the higher the moisture retention capacity of the soil, the less fre-
quent will irrigation be needed eg. heavy soils would be irrigated less

frequently than light soils.

2, Kind of weather since last application i.e. rate of evaporation and time

and total amount of last rainfall.

3. The kind of crop and its stage of growth i.e. the deeper the root zone
the less frequent irrigation needed eg. tomato would need less frequent
irrigation than corn in the same area,:' although it would need more water

. overall., When "'t.:‘he :cfdp is fouhger ,‘:i‘.t would normally need more frequent
irrigation than in ldter growth. Younger plants would need watering at

least every other day, just to wet the depth of its root zone.
4. Amount of water applied each time.

(Fig. (13:19) This should be useful as a guide to the number of days between
application. EE

Approx. number of days between irrigations.

10 15 20 25 30 35 '

Solid lines give reading

W

/

N
- N for areas of low evaporation
N

0 \f\ 1\01'9 . :

- X o on clays and loam soils. Dotted

3 \\ A \ ) lines give readings for areas
go. o ‘E- ' C’J\\ : of high evaporation. '
- : \; \ N : Solid line give readings for a-

N N

& ° ‘ \ , \ R \ reas of both - low and
ord o~ . ; .
- e \ b N . .
- a < < high evaporation on sandy soils.

2l | » N \ \

* Multiply by 2.5 to convert to cm.
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How to usc Lhe tabie.
1. Deternine your soil type.

2. Find the maximum depth of the root zone of the crop attwsstage{Table
13:18).

3. Find the amount of water ia the.top-half of the root zone (See Table 13:17).

4, Find this depth on the table. Rest a straight edge on the line represent-
ing the required depth.

5. Move ~ finéer to the right across the page until the solid or dotted line
is reached. The dotted lir23 would be for areas of Figh evaporation, wnile

the sclid lire would be for areas of low evaporation.

6. Take the reading at the tor of the téble directly above this point.

Example.

If corn at 6 weeks old (root depth 244 3/4 = 18") is being grown on a loam soil
in an area or period of high eveporation, from the table it should be irrigcted

at approx. '~ days interval.

Note that rainfall during a peri.d might increase the length of time between
L}
one application and another. ~

As the vegetable grower becomes more and more experienced, his need for using
tables to determine when to irrigate and how much water to apply, becomes lecs

and less needed. Remember, always try to keep the amount of water in the raot.

zone, ezpecially the top-half, will above 50% moisture level. (See Table 13:}7).

Zvoid making soil soaking wet or above field capacity for more than a fou
hours.
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_How much water and for hoﬁ'long éhouldﬁwatér Beﬂgggliédi'
‘The texture of the soil affects the rate at which.waﬁer will infiltrate ;he
soil - i.e, the infiltration rate, ' '

- Sandy soils have a high infiltration rate (} 1.5 ins per bhr.)
- Loam scils have a mwedium inffltration rate{0.5 -1,5 ins per hr)

- Clay ecils have a low infiltration rate ( / 0.5 ins per hr)

The rate at which water should be applied to the field depend on how pevheable
the soil is. To avoid plenty evaporation or water loss from drainage, water can
ba epplied more rapidly to sandy eails than to clay soils. And despite the tex-
ture, water should be applied slower as the glope of the land increases. But tha
length of time that water is applied for, depends mainly on the amount of water
to be applied, and the rate at which this water is applied,

Learn this -

A flow of 500 gall a 0 a lc se will

take about 1 hour to wet an acre of dry soil to a degth of 1 inch OR 500 galls

per minute supply 1 acre - inch in 1 hour, .(1 acre inch app. 30,000 galls or

2.5 cm of water over 0.4 hectare = 114000 litre). The vegetable grower can use
this to give him some idea of how long he needs to apply water to increase the ..
moisture in the soil from one level to another.

Example: A farmer wants to wet a field which is 1/2 acre in size, to a depth of
6" using an irripation system which supplies 400 gallons per minute, to raise

the available moisture from 50%.

If 500 galls per minute wet 1 acre-inch dry soil in 1 hour
500 galls per " " 1/2 acre to 6 inch " " " 1/2x6=3 hour
400 galls per " " 1/2 acre to 6 inch " " " 3x5/4=3 3/4 hr.
But the soil is about 50% moisture -

To properly wet the field (raise moisture to field capacity) he would
need to apply water for about 2 hours. Where evaporation is high, the
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farmer might run his irrigation system for another half-hour. But un-
der tropical conditions most vegetables need about 1-2 inches of water
each week from rain and, or, irrigation to grow well. The crop soil
type and climate of the area are the main factors which will affect the
amount of irrigation needed.
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c. DRAINAGE

Importance of drainage ' . o

-

The purpose of dramaye 1s to remove excess wat:er from the field. This water, -
if allowed to stay. m the field 'would have aduverse effects on the crop.
Dralns are cut in the f1e1d to, . remove this . water and speed up the internal
drainage of a 3011 Thls point should be ‘miéhtioned here again - i,e. While

vegetable crops need. adeqﬁate supply of water for maximum growth and production,

this water must be able to move - fa:.tly eas11y dut of the soil.

This sentence is a key one, as the easy',' movement of sufficient water in and out
of the so0il is so important. When a f’é;rmeg,_'aqks how he’ can increase production
on his farm the firat adwice that should come to mind ip -

" inerease water supply and improve drainage™ (This advice could not be imme-
diately given to the farmer as his problems shéluld first be checked and the reles
vant advice then given). e } . ' '

When drainage most needed? - e d I T

Drainage is most neceasary when cropa are grown under the following conditions-

a.

.

» - )
1, In periods of regular moderate mfal;

2, “¥n periods of low rate of evaporation.
3. On land that is relatively flat.
4, On heavy soils i.e. some loans and clays. o T

L

Furrows, trenches and drairs

Remember v’ve said that drains are ubed in drainage. (This soun;:is like a great
discovery). But "drains", is only a new word for two words we have’been using
so often viz furrows and trenches. let us say that the furrows aré small drains
used in the field between the rows of the crops. Then trenches would refer to

the large drains used to remove water from the entire field.
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¥

So that fu:rdua and trenches (or ditches) can be used to add irrigation water, bug
thay cap also be used to subtract water in dvainsge. In some casgs ehe intapnal
drajnage of the soil is rapid and the growey needed to geduce water loss. One of
the first things he usually does is black his futsows Mhere thay eater the treashs
es, and then blogk the trenches. OR, if it will not be nscessary latar, in his
lgnd preparatiom; he keeps the number of drains to a minisum,

W

(13:20)  Types of drains,

It is difficult to illustrate as the type of drainage needed will vszy so much
from place to place, There are one or 2 general points ie,-

1. Furrows should be further apart on light soils as these would have rapid

internal drainage (5-10 ft, or 1 1/2 - 3 m)and they should be nearer to
each other on heavier soils, (2-5 ft. or 2/3 -1 1/2 m)
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But if drainage is needed for example during periods of frequent heavy rainfall,

on heavy soils here is a guide.'

». 1 chn , "
© Main | o
trench. | ; :
. 1/2" ch. ,
} et Furrows i ; -
' croslk‘ﬂ%—j i" lom ' direction - . ‘ . A' )
trench-" ':.’:—_—”"L: of slope ‘ - ,
es S ' o '
ST \L
| !
| | |
'

(13:21) Plan of a drginage system o ‘ St

The field is ploughed and the furrows made in the direction of the slope. A
system of main trenches (12 ins wide x 9 ins deep or 30x22 cm) and cross trencehs
(9" wide x 6" deep or 22x15 cm) is cut through the field. Drainage ‘¢an be con-
trolled by blocking and opening the trenches as required.” The distance between
the cross trencehs can be adjusted to suit the existing conditions in' the area.
The flatter the land, the nearer these trenches should be, and the heavier the
rains the same'things holds. Por opposite conditions, the cross trencheés would ‘be

further apart.

Spot-drainage - Sometimes, there is a wet patch in one or more areas of the
field. In this, the vegetable grower should use his judgemeﬁf to cut one or’ more
drains away from these wet spots to remove the water from the field or to
distribute it to dryer parts of the field where it is needed.
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Chapter 14, - MULCHIL - AND INTER-TILLAGE

MULCHING

Importance of mulching

1.

3.

Mulching is a measure usc¢ mainly to reduce water loes due to evaporation
from soil (i.e. conservat:on practice). In this the soil surface is cov-
cred preventing it from teing directly exposed to sun, wind and other dry-
ing effects. The material used to cover the soil is the mulch. Mulching

is most beneficial when tle crops are to be grown in areas of high evapo-
ration end limited rain or irrigation water. Under these conditions, mulch-
ing markely improves toth total yields and fruit quality._ In some cases,
the mulch raises the soil femperature and this makes the crop mature a -

little earlier.

Mulching is also a very effective means of controlling weeds as the area
right around the vegetabl: plant is covered. So that the ﬁulch blocks the
growth of weads and cut down on the amount of sunlight needed for rapid
growth of the weeds. This in most cases does not prevent the weeds from
growing, but it reduces th i amount and the rate at which they grow. By
controlling weed mulching further reduce moisture loss by reduciag the
amount of water that the w:eds would take from the soil.

Mulching can also help to “educe erosion omn slightly sloping land.

Types of mulch and how to apply -hem

The most commonly used types of .ulch are:-

(i)

(ii)

Plant material eg. gras:, bapass, corn plant after reap.

Animal bedding i.e. mirture of animal faeces and plant material.

Note ~ Manures applied to soil surface acts as mulch. Also used but not as wide-

(iii)

ly are:-

Papae (iv) Plastic (v) “and and course gravel (vi) wood shaving.
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Grass mulch

This is the plant material most widely used as mulch. It is applied as dry '’

fresh material or as slightly decayed material in which case it is partly ma-

nure.

But because in mulching a wide area has to be covered, using the dry

material reduce the amount needed.

Guinea, seymore and para grass are all suited for mulching, with guinea grass

being the best. It is usually most available, covers a relatively large area

and takes longer to break down, .so it can be used for growing moré than:

one crop. Organic materials that are known to be from diseased sources or

grass reaped with seeds or with roots which will grow easily should not be used.

(14:1) Escnslliébﬂgggwing:gnderggrass mylch.

How to apply the grass.

Where water is available to start the crop.

1.

2.

Prepare the land and plant the crop (See land prep. ). It‘is best to
plant in furrows here. Grow the crop with the water available until it

is well established i.e. either by plamnting to fit rainfall or using the
irrigation water available (This -is where a tank can be very helpful).
Apply about 1/2 the recommended fertilizer.

When the crop is well estatlished, before planting dust the field with a
recommended insecticide. This will help to control insects particularly

slugs that tends to accumulate under the mulch.

Spread the grass hetween the rows and between the plants if necessary.
The mulch can be anywhere bLetween 1-3 ins thick depending on the rate of
water loss in the area and the type of mulch used. Occassional irriga-
tion or rainfall can reduce the thickness required. The mulch should be
applied as evenly as is practical. If the area is windy, it will be
difficult to spread the mulch. The easiest way of beating this prob-

lem is to plant wind breaks which when they grow up, will make mulching

much easier. An economic crop not necessarily a vegetable crop, can be
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planted in such a way as to divide the field into sections. Sections of an -acre
are quite reasonable. Crops like oranges should not be used as wind-breaks as
the wind will blow off the flowvers and fruits. : The crop must have 'a firm root

system,

(14:2) Cassava used as wind

breaks around a water-

mellon plot.

Where water is not sufficient to start the crop

1. Prepare the land in the way most suited for such seasonal conditions. Try
to avoid more than a single harrowing and open furrows for planting the
crop in them. This shoul? be done a week or so before rain is expected.

2, Apply the recommended fertilizer to the field in a single application.
Make sure that from 1/4 - 1/2 of this quantity is aprlied in the furrow.

'3, Cover the .entire field with grass except for the furrows which should be
left clear. If very heavy rains are not expected, dust the field with an

insecticide. Rest and watch the rain.

4, It is best to grow larpe seeded crops or those that can be grown by trans-
plant. As is usually suggested, the crops for transplant should be set
in nurseries and the land preparation done just before the seedlings are

ready for transplant.

5. A day or so after a suitable shower of rain, the crop should be planted.
This should be done when the soil is moist, but not sosking wet. ‘Do not
plant until the heavier rains are over as this can do considerable damage

‘to :the crop.

6. Water should be collected during the rains, which can be helpful to water
the immediate area in which the seeds or secedlings are planted.
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Canerally,when .using muleb, the basic practices might change slightly. For
instance, when . later fertilisez applicatioms .ar¢ to be made, these might have

to be done when the rainfall will allow or if sufficient water is ‘available

then. It is best to use a number of small applications as this reduce the
risk of over fertilizing.. -Pest control has to be more efficient and the field
should be sprayed.regularly. When weed control is needed, it is also more diffi-
cult, It is best to use herhicides here, The pre-emergence sprays are most
suitable. Certain practices like staking are not necessary. The distance be-
twean the rows has to be increased to allow for wovement' in Bha field. .When' -
the crop is fully grown fryjte will not rest on the syound, In some. low growiag
laaf crope shis .u-um:'o; the need to wash them befova RAYKSTINS. . In Cuewr:
bits ')‘1%% di-me attack on fruits especislly fruit rots, and. fwproves
the overall qualit:y of the fn;itq. v . Ve _

-
.

nulch. The fru:.t ‘does not . N o S

¢ o o . - ’ BT

- the Eumrd:’ 7',‘.,.‘

Othez t materials as mulch.

Otherx plant mate:ia.la nuch as thexaui-tu ot a corn crap (aulk and 1e,aves)
bagrass and wcod-shavmg can be dried and used as mulch. , Bagrass is the ,,qrash .
from cane after the sugar is ntract.ed on an gatate, The cape.is npt whale hut ..
btoken up into bits and piecea. Theae are not as widaly used as grass, but In -
areas whera grase ia hard to get, (.u it is in ngarly all areas), these should .
be tried.

Here are a few important points about bagrass and wood shaving.

1. These are not as difficult as grass and most other materials to trans-
porxrt and to spread in the field.
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2. It is,easier to make later fertilizer appiications tham when paper or
.. -plastic are used. Water can soak more essily through the bagrass and
, the shaving. .. . =« . T

N . . T
¢ ‘. 4

3. Insect control is not such a problem as with grass and other p‘l'ant ‘materi-
als, .The insgcts that live in the bagrass and ‘the eh.w'ing seem to feed
. more on theae materials and less on -the. cmpe. 3

S
L

Removing the plant material after harvesting gt
Because g0 much material has to be.used in mlchinz then the tutenala becomes

hard to get' and expensive. Sometimes in areas wha:e -m.lch:l.ng is w:.dely px:actic-

ed, the material is compﬂ.etely uhavailable. Some vegetable growers can pro—-
duce some of the mulch they use, but most of it he has -to buy. (There are some ‘
farmers that produce grass for sale as mulch and for animal feed These are .
grass farmers), So that the material is precious to the vegetable grower. _After

ing, 4 le r should te od ‘from the Fleld for a se
planting, When. it is very hard to be removed, the mulch cam be .xiloughed in
where ploughing is required.

- e Y e

In small scale operation, & wake cen be used to heap up the grass around t,he

border of the fiéld whéZe it will be next used. But om hgge farme, the vggg-
table gro#er lias to ‘devise means of usmg ‘the tractor to remove the mulch. A '
worksble devise isxye’lﬂ bits of 172 in steel (up to 24" lbnp), to a metal bar and
mount it on a cross bar httached ‘to the hydrallc of the tractor. The bar can

vary from 5-10 ft. actross, the Bteel rods should be blunt and put about 6-12" Apart.
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attachment -~

. to hydralic of
tractor

(1404) !ggh ;g!g for reuoving plant materfal with ttactor

The trac:or aith the rake, can ba dtivan actoas—tha field and the rake nainad
and lowered as is needed, In removing the nulch.:he rods should not de allov-
ed to dig down into the soil, . et

C-cidn: wqys of inp:ovine thic ddvice and putting 1: ta work en yous. farm.
Then have a try .g.;z. All the best of 1uck.

Paper mulch is usually laid atrip by strip at. the aame ti-n that the seeda or
seedllngs are set out 1nto the field. The mulch is laid, down between the. rows
and wire staples or bits of wood used to hold 'down the ‘paper. These arg.put

at the ‘edge of the paper and at intervala across the paper, A marrow bank of

earth might also be used by 1tse1f along the edge of the paper, ,This yeduces
the amount of staples or bits of wood needed,

Paper mulch has essengiallfvthé §éme.§fféct as ﬁhen grass is used. -However, it
is  more effective than grass particularly for comtrol of weeds.

Note the following points in using gaéet mulch:- . o
1. Using paper mulch requires a large supply of cheap paper.

2, The paper is difficult to lay down.
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3, The recommended fertilizer usually has to bg added in a singls appli-
cation at planting.

4+  Tho higher the rate of evaporation, &he thicker the paper which should be
used.

(14:8)  Paper muleh wsed in growipz
beans on _an experimental -
210‘0

“RAsstic mulch.

Plastic mulch is laid in basically the same way as paper. It is the mosy affee-
¢ive mulch 80 far used both ™™« redueing yater loss and for-no‘mql. Col-
ours ramging from mm to black ave the nul un.f. :uud

A

On sunny days, the plastic gets hot, the parts dizectly exposed to the sun wl
80 hot that i¢ vill scorch any part of the plang it touchsas, It is this pro-
perty that makes i control the weeds s well, But than we should beag in mind
¢hat yegds axe olantg that are growing where they are not‘v'anud._.hl.os the fact
that they are plants apd the plastic killa them, means shen thst, thers is no
reason why if the crop is allowed to touch the plaggis for any length of time,
they will not be killed. o -
1, The plastie should not be put close to the crop especially durlng early
growth. . :

2, ' Trailing crops ot any crop that tend to touch the ground in l.ater Ethh
cannot be grown with plastic mulch, S

3. Fertilizers have to be added in a single application. -

4, Both weed and insect control are very good as neither can survive under
‘ the plastic, S U
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B. INTER-TILLAGE

.."'I ’

Importance of inter- (row) giliﬁge.'.' "',;.. -

» .l . I
L
'_ , f. K ,:‘

Inter-row tillage is looseping ‘the (oﬂ. betwesn the soug of » crop using. hand
tool, harrow or rotavator. It is not a practice that has to be applied under
alJJ tonditions as 13 the case \n.th esy. planting. and weed conexol. However.
whea it is:done it can be of | help to the crop-in a numbeg of ways viz,

1,

. cowes

2,

3.

4,

Increasing infiltrstiom of watar in the.soil. By tilling the area be- .
tween rows, the soil becomés more loose. This prevents surface runoff
of water applied, and this water can now soak more easily into the soil.
50 In effect, the water is f:-.-o: ‘“rapped, then panstrates ~whe 3noge goil.
This helpe the crop in absorbtion of ‘nitrignts 1f. the ploughing is done
immediately bafors ow aftor fextiliser gpplication,

Improving soil asration

Loosening the soil also allows air to enter and gisculsse mewo. Sweely dm.
the ploughed zome. Thet incréaged mw impzoved agxation
wmmmmﬁqm

Weed ccntrol.

Inter-row tillage. is most noted for controlling weeds. ‘It is a mechahical

.means of controlling weeds, During -plwg.hing the wesds are cwered in
. thﬁ .oilc L . . __.- !

Mulching, The loose soils forms a layer on the surface which reduces
water-loss by evaporation from the soil beneath'this layer, ° : .

(14:6) Inter-glou&t_ning with a small o

(N

tractor. . ’ LA ! T -~ 2. e w o
ERE— . "
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Problems g_: inter-tillage,

1. By loosening the soil i- ~loughing, rain water and wind can more easily
erode the esoil especiali. whete the land is sloping.

2. Ploughing, damapes the root system of the crop. The nearer the cul-
tivation is dome to the lant, and the greater the depth of fhe plough-
-ing, the greater will be the damage. Semsative crops like cucumler will
wilt if ploughing is don. nearer than about 6 ins. (15 cm) from the plant.

3, If weeds are.seeding.'in' =TOW éhitivatiﬁh may help to spread the seeds. 4

(14:7) Roogs of beet at degth . £ approx, 3 hu. Plough
destroy thees roots.

M $o do jnter-tillage

Narmally, inter-row work -shoulc¢ »e dome vl : : when soil is
slightly moist, Tiris should Bc iona hefore irrigating the crop. Working om
wet soil, will be muddyand wil encowrege lumping and cracking of the 'soil.

-—-d

When 2nd oy 3rd fertilizer gppl :a de it is ] to do i wigh
inter-row work, If solid materii.. is to be applied then it show#d te spread be-

twveen the rows and emltivation « me femed{ataly afeter, This emkes the fertili-
zer more readily available to ti : dmop. I1f the fertiliser is to. be applied in
frrigation weter, tillage shoul. be dome before the application.

(14:8) Inter-tillage immediately -
after fertilizer applica’.om,

For effective weed control, hetr!.cides ean either be applied to the etit;ir°
field and then ploughing done. R, to reduce the amount and cost of using
the herbicide, a selective spxra. ocan used between the plants and then inter-
eillage done.
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Type of equ.pments to be used

Both small and large tractors r-<ve special attachments for doing inter-row work.
Most small tractors have the rc:cary blades (rotavator), which is used for all
ploughing both beforé and after planting the crop.

This equipment is hot the best cspecially for use on clay soils. Iénmight have
been used at planting, and with 2 or 3 iﬁtet-iilla@?s,»if-the soil is not rich
in organic matter, it might be.come powder after aAyear or two of cultivation.

. L 1

i
b .

How to do irter-tillage. e R R ¢

Inter-row tillage should be dor. by moving between the rows 6 ins from the plants
on either side. Depth.of plough should be shallow, ranging from 2-4 ins deep. : °
Equipment should be adjustad to cut at the required depth. Depending on

size of plant, variety slope of growth, the farmer may decide how near and
how deep he should Plough. Foc crops of short duration should be done or twice.
For longer crops. it cam be donc 2 to 3 times especially if the soil tend to
crust or in cases of rapid weed growth. o ,

“

Mouldir {or Hilling)

Moulding is another type of int.: row work. This isvreally a combination of

2 operations i.e. tillage between the rows and piling this soil around the roots
in a single operation. This has all the beneficial effects of ploughiﬁg in
addition encouraging the develorment of the root system of the crop. Crops like
corn that grow fairly tall and tcnd to fall over from poor rooting get con- '
siderable help from moulding. Foot vegetables sometimes, tend to grow upwards
and expose a part of their tuber: above the surface. This part will usually
become tough and ﬁoody or might develop a number of cracks. In periods of
heavy rain, water will soal intc the tuber and cause it to rot. More often,
bacteria and fungi invade the cracks and cause the diseases.Moulding is also

helpful to these crops.

(14:9) Small tractor with spec: .l
equipment for hilling
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PEST, D:SEASE AND WEED CONTROL

A. P EST AND DISEASE CONTROL

Pest and diseases that attack vegetable crops have been the greatest enamies

of vegetable growers for centil: ieS' Today, the relation is more or less the

same except that the grower is vetter able to fight the enemies. The chief
pests that will be dealt with are the ones that usually dothe most damage

to crops. viz

-

(i) insects (ii) nematodes (iii) other pests - snail and rats

(15:1) Here is a list of some diseases and pests attacking a wide’range of

"cprb-and some of the crops andd parts they attack.

PESTS & Diseases

| SOME’CR“PE ATTACKED

PLANTH ART ATTACKED

iseases

thraCnose (fungus

k leg (fungus)
E:k rbt (fungus)
lBacterial blight
(bacteria)
[Blight (fungus &

bacteria)

bamping-off (fungus)

ruit rot
usarum wilt (fungus)

Feaf spot (fungus)

Mildew (fungus)

siac (virus)

oot rot (fungus)

hust (fungus)

Beans, Cucumber family, garden-
egg, pepper

Cabbage family, tomato.

Cabbage family, potato.
Corn, girden egg, okra
Beans, carrot, potato, spinach,

tomato

Nearly all vegetable crop at
seedlings '

Nearly all crop under excess
moisturc at fruiting

Cabbage family, celery, peas,
tomato

Beet, ")Achard, pepper
Most vegetable ‘crops .

Bean, cclery, endive, lettuce,
pepper, tomato

,Nearly allyéegetable crops under
:poor drainage.

| .
1 Bean, corn..

Fruit

|Lower part of stem.

| Foliage and fruit
Whole plant

Fruit

Leaf

Foliage and fruit .

| Foliage and fruit

fRooﬁ'.

: Leaves_ -
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PESTS & Diseases jSOHE CROPS REGULARLY ATTACKED PART ATTACKED
1(contd.)
cab (fungus Cucumber family, potato, radish
t (fungus) Corn Onion
phid (suck) Nearly all vegétable crops oliage
rmyworm (bite) ” Cabbaga family, cit'uuva. corn oliag'é.' N
Beetle (bite) Beans, beet, cucumber family, gardsn-esg ole plant
rorqear-'wm:m (bita) Beans, cabbage family, corn cucumber
: amily aliage
Put worm (bite) rly all vosetabh crum-\:ticululy
t seadling stage . f and stem
)
Frickets (bite)
piamond-back moth lapua |
(bite) Cabbage family oliage
Hornworm (bite) Tomato oliage
Leaf-mine}s . T.eaf

Mites (suck)

Stink-bug (suck)

P’hrisp (suck)
ite fly (suck)

eevil (internal;
ire-worm (feeders_

MEMATODES

Dther PEsts

]
Flugs and snails

!
Rats

Beans, celery
“Okra, tomato -

Onion

” ” " "

EMost vegetable crops

'when gstored.

WNearly all wegetable crops

Bean, carrot pepper potato

Tomato to family and others

Attack most mature crops in field and

Stem and root

Mainly rootsﬂ

‘Foliage

i

i

%Part of plant
‘*feaped. —
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Irportance of pest and disease control.

Ccntrollihg pests and diseases is important to the vegetable grower
for a number of reasons, mainly:- ‘

1.

2,

By controlling theh, the amount of damage done to the whole plant
or a part of it is reduced. For example, when the insect damage
leaves, it directly reduces the rate of food manufacture while
nematode damages to roots reduces absorbtion of nutrients. The
net result is reduction in production of the plant.

Pests and diseases attack mature fruits making them totally un-
fit for market. Within a few days, a crop that was growing well
might be destroyed. A severe attack of late blight on tomato a
few days before reaping might make a whole field unfit for market.
If the grower is not careful, it might also affect later crops
(See after-reap work ).

Control Qf insect pests reduce the rate at. whlch diseases are
spread. Aphld is an insect that attack vegetable plant parts
but is most damaging because it also spreads a large number of
diseases. The samc is true of the Stink-bug ﬁﬁich also spreads
mosaic virus diseases.



(15:2)
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Vegetable diseases (bacterial) t;ansmitted by insects.

Bacterial eaft | Fly maggots Potato, Cabbage,.Tomato{ 2pread by eggs of
rot end soma qther veg, fliee layed on fruist.
Potato scab Potato flee Potato Larva enters tuber
beetle carrying disease
; Fus_arium wilt Grasshopper
Downey mildew Bees " Lima Beans Transmitted to flowen
'
|
- St e -

feaces

r'-l-).':isveza.se insect Bost Means of <1
— spreadi
Black-leg Cabbage maggo Cabbage $pores carried into
) plant.
! Cucurbit Cucumber bect. Cucumber Enters in insects
wilt. ' on plant wound

Vegatable discases ‘virusz transmitted by ipsects.

!
1eef roll

Bean mosiac

Crucifer mosiae |

fggar cane mosiad
Cucumber mosiac

Beet mosiac
Yellow dwarf

Spotted wilt

Aster Yellows

Curley top

Aphid

Mellon aphid &
cucumber beetle |

Aphid

- ——— — ——

Thrips
Leaf-hoppers
Beet leaf hopper|

Potato
Bean

QSebhiga nmugtavd and
turnip

Corn

Cucurbit

Beet
Onion

Tomato
Many vegetable crops.

Many vegetables

4

-t m— ~ - -

Isacculation hy faedérg

" " 1"

" ” "

11 1" . "

Nymph- “must feed on
disease plants.

Innoculation in
feeding.

" " "
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METHODS OF CONTROLLI! ; DISEASES, INSECTS AND NEMATODES

There are & main ways of controlling them. - : -

1. ‘ Plet}ting verieties and crops which ere resistant
2. _Improving practic es in zgrowing crops

3. . Usipg ;tplogical.agents,

4. 1 Using pesticides and furicides.

These methods are to bé seen as supplement to each other..eg. while pesticides

are used, then improved practicezs, resistant'crops and veristica shauld all help .
to make control-more effective. -. . -

1. Planting resistant varicties -

Certain varieties of most crops are more reeictant €o some pests than otheuu

But resistance is ofteﬁ inadequate and as much needs to be supplemented
with other forms of cort~ol, Egggplgr 'H@ﬁ!ﬁal toﬂatn'ls “liore resistance
to fusarium wilt than most other variatiee and Nemagreen beans are more

A

tesietant to nematode at:ack.

Resistant crops: - ' In certain.areas it 1is very difficult and expensive to

control some pests on a :rop. Sometimes this 1s so for the entire year,
but more often control is difficult :only for a certain period. In such

a case it is best to pla:it a different crop during the difficult period.
This crop should be one that will not be attacked by the particular pest.

Example - The Diamond back moth will 1i‘:terally kill all members 'of the
cabbage family at certai-: times of the year. But, it does little damage
to lettuce or chard. It might be a good idea for the vegetable grower to
plant lettuce instead of cabbage at this time. Similarly, ncmatodes can
causc a loss to the growcr if beans or tomato are planted in infested

ficlds. But it is relatively harmless to corn ! ’e
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(15:3) Damage by diamond
back moth.

2. Improve practices in growing crop.

Almoat all practices in vegatable production can be improved as a means
of pest and insect control. Planting time, fertilizer application, weed
control, drainage, corract use of chemicals and ¢rop votation ars all
practices that can directly halp control.

Example —~ By planting & crop at a certain time, tho wagatable grower <an
avoid having to reap his crop in periods of very heavy rainfall. During
thia period tho erape partieularly fruits are more suspectable to disessa
and insect attack. In addition, control is more difficult as thé eprays
that could be used are caeily washed off tha plant.

Impraved weed control can alsa be & means of contralling pests. Iw some
caaeé, although the crop is tastier to the insects and they prefer to

feed on it, they can also feed on the weeds. ‘If weeds are pot sontrolled
both in and mear tho fiold, thoeo will gct as a repervQir for pests. This

is particularly true for weeds at the edge of the field and on the banks of
canals. So that when the field is eprayed, tha insects will survive on the
weads and their larva later attacks the crop damaging plant parts and spread-

ing disesses.

Example - The tomato mosiac virus is rapidly spread in areas - ' . where
some grasses (mainly guinea grass) is plentiful. This is because of
the main vectors (i.e. carriers) of the disease is the stink bug

which lives in the grass. Control of the disease can only be effective by
cutting grass away from the edge of the tomato field and then spraying the
grass at a given interval with chemicals that will kill the bug.

Crop Rotation

Planting vegetable in the same area for a number of successive crops is a bad

practice. There are 2 main reasons why this is so.



wilew
1, The crop will utilize most of the soil nutrients from a certain level

leaving a higher amount of nutrients at other levels of the soil

The crop may also deplete one or more elements depending on its nutrient
requirement.

2. Pests that attack that crop will tend to build up in the area and make it
~more difficult to control.them in each later crop. Soil-borne pests become
most serious but other?will accumulate through their eggs and spores after
the crop is reaped and ploughed in the soil.

To make better use of nutreints and reduce this build up of pesté a systen of

crop rotation should be used. 'In this the 1ocation of crops on a farm are changcd

in a definite pattern, usually after each crop.

-

Example.

Cabbaée7plant§d_in a'fiéld.féf'a number of sucées;1§e craps; will absorb nutrients
from the top 18-24 iné " of the soil and cause a build up cutworms, loopers,
miners, -black-1leg and other pestsof “the cabbage family. Rotating this crop ‘with
cabbage would aifack the légume. It would be difficult for most pests and diseasea
'of cabbage to survive while the beans are grown in the area, and their rate of
breeding would be reduced. This would help to qake chemical control more effective.

A suggested gystem of rotationm.

The system of rotation given below is intended to be a guide to the vegetable

grower. Because of the wide range of crops it is very difficult to, make a rota-
tion plan that will include all vegetable crops.and at thc same time satisfy the
aims of crop rotation. The crops are put. in rotation groups from considering the

pests that will attack each and the depth of their root zomes, i.e. in Gps,.I and

111 most crops have deeﬁ root zones and most of II and IV have shallow root zomes.

'ard, Kohl-rabi, radish, turnip.) corn, onion. . i

(15:4)

Rotation groups. . Crops

Gp 1 Cucumber family -~ (cucumber, muskmellon, squash, watermellon)
Tomato family -  (garden-egg, pepper, potato, tomata)

Gp. 11 Beet, chard, carrot, celery, endive, lettuce, spinach.

Gp. 111 'JBeansL peas, okra.

‘G . IV kabbage family ~ (cabbage, cauliflower, chinese cabbage, coll-
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Suitable patterns of rotation are:-~

T
Gps. I

Rearor” -

. 1.e. Gp I to II and visa versa

i.e. Gp II to III and visa versa

i.e.

Gp III to IV and visa versa.

A farmer producing cucumber, pepper {Gp.I) and celery (GplI) could rotate his crops

as follows.-

lst planting
(Plot A )

et Celery

2nd planting
A

/lCucum- / Celery \ Ny
ber \ (B) / 5)

(C) Peppex  Cucum~

\ ber

‘or.o/

. 3rd planting
A

Pepper
A
c/ ' \
173 Yol
‘\.""’/’

w (B) .
Celery ¢ C)Celery. Peppexr

4th planting
A
— Cucum~--.
/ ber

Shas) .LPlot B)

l?\\\d- /

A emilar pattern could be used if he wera grawing crops from II end III (eg beect,
beans, okra) or from III and IV (eg peas, corn, cabbage)

Note -
tion.

The ratstion pattern does not have to go in a orderly cycle in that dirac-
The pepper could very well be where cucumber «ee first planted. The im-

portant point is to awoid successive growing of crops at the same place.

M .

A farmer producing cudumber, pepper, tamato (Cp.'I), could do this -

1st glant:lng
(Plot A) h

Cucum—
7'ber \\
/ 3\ (B)
’t'[omato Pepper
X \/
Sth planting

[ N A

rttuce

t Tomato Pepper

4 t

/ ¥ (B)

2nd planting

3rd planting’ 4th planting
Tomat cu ' : :p' A
. Tomato . Cucum- epper
’f \ s ber \ _ \ |
:'P cv () ( ~1/(B) ’ . (Plot B)
(C) Pepper vewn- Pepper  jottuce . ! ... +Tomates .7
A ber /N CUHCY s
\/ \———/ Lettuce “/
6th plant : .
» Tomato
( \1 (B)
Pepper Cucum-
ber

(C)
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A similar pattern could be used if all 3 crops were from groups I and III or

from II and IV. The vegetable grower particularly students should never give

up his brain for any book and start using his head only for wearing hat. While

he should use the system as a guide he should seek to develop one to suit his

farm.

Introducing crops.

In Example 2 cucumber, pepper and tomato are the staple crops on the farm, but
because all 3 are from thé same group, at the 3rd planting lettuce 1s introduced.
The practice of 1n£foducing a créﬁ i8 to increase the efficiency of rotation

and this crop should be from a group that will allow this. ' For example, it would
not be of maximum benefit to ;ntroduce beans instead of lettuce here. Although the
beans would be suited for helping in pest control, it would not help the grower to
make better use of his soil nutrients. This is not to say that the ‘vegetable
grower should stick hard and fast to the suggested rotation pattefn: But as much
as it is practical and ecoﬁdmicallf sensible, he should try to do this. Suppose,

for instance, there is a good mafket for beans and poor market amd other -condi-
tions would make it unprofitable to grow any group II crop, then it would be mad-
ness to introduce lettuce instead of beans. However, the grower should bear in

mind that rotation is more for long-term rather than short-term benefits.

While a crop waé introduced in example 2, in many cases, it would not be necessary
to introduce a crop, 28 changing selling prices and seasonal conditions would
make a farmer have to grow different crops at different times of the year. What
a grower should do is to choose a crop that will satisfy both the market and his
rotation pattern. We have seen earlier that this might not be the crop that

gives the greatest short-term benefits.

Methods of control

3. Using biological agents.

Biological agents can be used most effectively against insect pests. In this

a praedaticus insects (i.e. feed on other insects) are used to attack the

insect that is pestering the crops. The praedator should feed on the insect
pest- but not on the crops. When introduced into an area, the praedator breeds
and can effectively control the pest. This method of control is usually used -
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where the other methods fail to control the particular insect. Example - Red
spider mites which attack cucumber,can be controlled by another specie of

mites (Phytoseiui?.pe‘raimilas) which feeds on the red m ites. The white fly which
attack cucumber .and tomatoes can be controlled by introducing anqther inseét
(Encarsia formosa) in the area. This predator attacks-the larva of the white-

fly, and .80, reduces the damage done to crops. . e ‘ '

In moet countries and especially: tropical countries, thae ue¢e of biological con-
trol is very limited. ‘

There are two main problems in using biological ageats.

1. In most casea." ‘the individual growerv does not have the lmoulddso aeceds
for introducing the predators. This opatou.au u-ually has to be done by
_ a government and the farmer aight loase a lot heiora it ig appl:l.ad

2. - v.u pudnan uhu.o they feed on harmful insects also feed on helpful onse
‘ Wasps and bees are- amang tha insaests ‘wusually cau‘he in ‘this position. '

There are two specigs of wasp (Apantslaa wystolla and Thyraslla aallaris) which
haue been used offeetivaly to help control Diamond Back moth.in mamy Caribbean -
countries. The wasps lay their eggs inside the pupae(worm) of the Diamond Back,
Moth. When the egg of the wasp hatches, its larva feed 1ns:lde the develop:l.ng m:b,,
Eventually the pupae of the moth is destroyed and t:he adult wasp emerges. :

4. Using chemical control

Some chemicalgﬁfsed in conﬁro}]'&!ﬁs and diseases. They are by far the»
most widely used and a very effective single means of control. .These

are made up of chemicals which reacts with substances inside the body.

of insects and other organisms resulting in their death.

'

The 3 types of chemicals used for disease, insect and nematode control are-

- fungicide i.e. chemicals used for controlling diseases caused by fungus
eg. Dithane. |
- insecticides i.e. chemicals used for controlling insect pests eg. Sevin.

- nematicides i.e. chemicals used for controlling nematodes eg. Nemagon.
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FUNGICIDES AND DISEASE CONTROL

Fungicides control diseases caused by fungus, but are of little help in controll-

ing those caused by bacteria an! viruses.

suitable for controlling one or two diseases eg.

dery mildew.

In some cases, a fungicide 1is best
Karathane fcor control of pow-

(It also acts as 2: insecticide controlling mites - i.e. a miticide).

However, the more recently developed ones, can effectively control a number of

fungi‘diseases on a wide range o. crops.

Example - Polyram - combi (metirom) can control

early blight
late blight
leaf spot

anthracnoée
downey mildew
leaf mold

rust

scab

(15:5) Here is a list of some ccmmonly used fungicides and the diseases they con-

iren

Ziram, Methasan
Antracol
Bordeaux mixturc
Cupravit
Dithane M- 45
Karathane
Kocide

Lanacol

Perenox

trol.
!gggicides ‘ . Common trade names. Some diseases controlled, |
Faptan Captan ’Orthocid_» Damping-off, black rot
" khloronil | Spergon Danping-off, mildew
dichlone Phygon ' ‘| Bacterial espots
erbam Ferbam, Fermate
eb Maneb, Dithane :4-22 Blight, mildew .
tiram Polyram-Combi Anthacnose, Blight, Mildew'scabx‘
am Nabam, Dithane D-14 Anthracnose, smut.
hiram Thiram, Thylate Damping-off
13 .
ineb Zineb, Dethane Z-78 Blight, leaf-spot,mildew, fruit

rot.

Anthracnose, blight

Most fungal diseases

Most fungus diseases

| Blight, fusarium wilt, mildew

Mildew
Blight, lcaf-spot, mildew

Most fungus diseases

Blight, black rot, leaf spot.
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Diseases caused by bacteria and virus have to be controlled by improved prac-

tices in growing vegetables. Some bacterial diseases can be controlled by chemi- }
cals known as antibiotics. These are produced by certain living fungi, but are L
not widely used. Bacterial spots of pepper and blight on beans' have been suc. - h
cessfully controlled by antibiotics. Further work on these chemicals miéhtlin

the near future make the vegetable grower better armed to figﬂtﬂthe pests. -

Until now no chemical has been developed for,cohtrolling viral diseases.' So that
a vegetable grower has to depend totally on improving his pfactices fof control.

Viral disease can be spread by farm equipment and insects which feeds on
infected plant and spreads it when it feeds on a hecalthy plant. “In casés where

it 1s possible to see-where the disease has started, it is best to remove the
plants showing the symptoms. Bean mosiac is the most common example of a viral
disease that might be controlled if .the infactad plants aré removed as:soon as the
symptoms .appear. These.plants.should be burnt or buried.

Most effective for control of both bacteria and virus diseases are improved prac-
tices.. Crop rotation, rigid insect and weed control seem to be of great help.

(15:6) Disecase that are best controlled by improved practices

A,woid of warning

1

Some diseases, particularly bacterial and virus diseases cannot be wiped out

after they have been observed in the field. This is because by the time, the
grower observe the symptoms, the disease has already spread over most of the field.
The vegetable grower should remember that the disease might or might not cause a
total loss. This depends on how serious the attack is and the stage of growth

of the crop. i.e. early growth, late growth, fruiting ctc. Therefore the grower ~ ....
should not go ahead and start to clear his field once he has seen symptoms of - the
disaease. He would do well to watch and see how serious the attack is and if he
would be able to make sufficient money even to cover expenses. During this

time, he should do what he can to prevent the disease from spreading. He should
also take steps to prevent such diseases attacking later crops. Remember that
erep rotation and planting resistant varieties can be of great help.
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Application of fungicides

Fungicides can be applied as dust and as sprays. Spraying is more often done as
it is an easier and cleaner operation than dusting. If applied with a spread-
sticker, sprays will remain on the plant longer as it cannot be easily washed off.
. The vegetable grower should note that it is only the portion of the plant tha: the
-spray or the dust cover; will be protected from the disease. It is for this
reuson that it is so important for the fungicide to be applied to the entire fo-
linge. There are some systemic fungicides being developed which ?Iﬁhbsorbed 2y
the plant and controls diseaseé in the entire plant.

When to start application - will depend on the crop hence the diseases that are
.likely tc attack it. We should bear in mind that different diseases attack crops
at differont stages of growth. Early blight and late blight.for example are so
named because one attack the crop as seedlings while the latter will attack a:
flcwering to fruiting. For these and most fungal discasas application to prevent

the disease (i.e. preventative application) has to be done as these diseases can
hardly be controlled once they are allowed to attack the crop. In some cases

(eg. mildew), spraying can start at the first sign of attack on the crop. Recu-
larity of application - will depend on the disease and how serious the attac: 1is.

For most diseases,spraying is done at 7-10 day interval/i.e. every 7-10 days cfter
the first application. Where the attack is more serious and rain falls regul-rly,
fungicides might have to be applied every 4-5 days. It is best for the vegetablé
grower to decide to do his spraying on a set day of each week i.c. 8 day intervals.
This makes it easier for him to remember when his crop needs spraying. During

a period of regular rainfall this would have to be altered.

Example
The recommendation for the use of Dithane M - 45 is a suitable example of when

to start and how regular to apply a fungicide for controlling some discases.

Crop and ciseases. : When to apply.

Beans -
anthracnose, dowﬁe& Start application at first sign of disease and
mildew, rust. - after flowering for anthracnose. Apply at

7-10 day intervals.



Crop. -nd diseases.
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When to apply

carr- .3 -

late blight, leaf spot

Cabbayc féﬁily -
anthracnose, downey
milder .

Celery -
early blight, late blight

Cucumber family -

anthracnose, downey

mildew, gummy stem blight

scab

Garden-egg -
anthracnose, blight

Endive and lettuce -
downey mildew

Onion iamily -
downey mildew, purple
blotch

Pepper -~
anthr-cnose, blight, ripe

rot

Start application when plants are 6-S ins high.
Reap at 7 -10 day intervals.

Start application on seedling. Apply at 3-5 day
intervals on seedlings and 7-10 days in field.

Begin application when seedlings emerge and about
a week after setting plants in field. Apply at
3-5 days interval on seedlings and 7-10 days in
field.

Start application when plants begin to trail or at

first sign of discase. Repeat at 7-10 days interval.

Begin application when plants are 6-9 ins high or
when fruits begin to form. Apply at 7-10 days

interval.
Begin application at first sign of disease. Repeat

at 7-10 days interval.

Begin application at 4-6 leaf stage or at first
sign of diseases. Apply at 7-10 days interval.

Start application as fruits begins to form. Repeat
at 7-10 day intervals.



Potato -

early blight, fusarium
seed decay.

Tomato -

anthracnose, early blight,
late blight, leaf spot.
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For blight, begin application when plants are

3-6 ins. (7-15 cm) high cr at first sign of discase
in the area. For fusarium decay, dip seed pota-
toes in dithane solution before planting. Apply

at 7-10 days interval for blight control.

Begin application either after emergence or at

first sign of disease. Apply at 7-10 days in-
terval.

Ref: " Superior Fungicide Pithaene M-45"by Rohm and Haas - July 1964
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- G. " INSECTICIDES AND INSECT CONTROL.

Ingecticides are of 3 main types and are grouped according to the way they
function. In some cases a single chemical function in more than ome way. The

three groups are:-~

1. Contact insecticides.
2. Stomach (or gut) insecticides. » o
3. Systemic insecticides.

Contact insecticides kill the insects. when it is spraye@ton them or when they
come direct contact with sprayed plant parts or fumeé from the spray. These
chemicals might not be effective in controlling adults insects which can fly off
before the person using the spray reached nearby. Some insects have tough out-

side coats which reduce the effectiveness of these insecticides.

Stomach insecticides poison the insect when it cats a part of the plant on which.
the chemical:.is sprayed. It is used mainly to ‘¢ontrol biting (or chewing) insects,
but camnot effectively control sucking insects. These insects suck the juice

from inside the plant so that the poison which is oﬁ the surface of the foliage
cannot seriously affect them.

Systemic inscecticides are absorbed into the plant through the pores when it is

sprayed on the crop. These chemicals are the most effective single method of

control and can kill both chewing and sucking insects.

When the insect attacks any part of the plant it is killed as the chemical cir-
culates through the entire plant. So that whether it cats, the leaf or merely
suck food from the plant, the chemical is still effective. But these_chemicaisv’
usually have a longer residual effect, and should definately not be used near

harvesting.

Bacterial insecticide (eg. Thuricide)

This is a special insecticide that has been developed. The chemical is selec-
tive and contains bacterial spores that is poisonous to larvae of the insects.
It is sprayed on the foliage, and when the pest eats the plant material, it

becomes paralized. The pest drops from the plant and starves to death.
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(15:7) Below is a list of commonly used insecticides and some pests
they control

INSECTICIDE COMMON TRADL NAMES ng”_INSECTS CONTROLL~

Contact

aldrin Aldrin Aldrex Armyworm, beetle, grass-

Agrocide hopper.

arami tc Aramite Ants

carbophanothion Trition, Garrathion * *

chlorodecone Kepone

diazinon. ) Basudin

difocol . Kelthane, Acacin Mites

dieldrin Deildrin,* Deildrex Armyworm, beetle, cut-
~ worm

dinocap Karathane, Arathane Mites :

endrin Endrin, Endrex . Armyworms, aphid, wire-
) worm

fenitrothion " Folithion, Sumithion Mites

malathion Malathion, Maladrex Aphids, beetlcs, thrips,

whitc flies

phosmet _ Imidan, Prol ate
phoxim ‘ Valexon

Gut

calcium arsenate Calcium arsenate
naled Naled

Contact-gqut

Baygon, Kyparin
benzene hexachlo-

ride BHC, Linadane, Gammalin

bromofos Nexion .

carbye (or carbaryl)Carbicide, Sevin ' Stink-bug, worms
chlordanz Chlordane *, Corodanc-

endosulfan Endosulfan, Thiodan

fenthion Baycid, Lebaycid
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heptachlor Heptachlor, Drinox H-34 xx

methiocarb Mesural -

methomyl Lannate .

mevinphos Phosdrin, Phosphensc @

mirex ~Mirex . ‘ , R
TDE o Rhothane - Beetles, thrips, worms
toxaphene ' Toxaphene, Alltox  Thrips

trichlorphon Dipterex, Dylon Worms, beetles.

Systemic |

demeton Systox

dicrotophos ) ‘Bidrin, Ektafos

disulfoton Di-syston, Dithio-systox . _.

fenchlorphos Nankor, Trolene

monocrolo—phos . Azodin, Nuwvaoron Bystemic insecticides can

be used to control most
insects attacking wvegeta-

bles.

omethoate Folimat
oxy-demethonmethyne Metasystox
phosphamidon Bimecron '
schradan N Pestox 3, systam

Perfecthion

Rogor
Bacterial insecti- ,
cide Thuricide All worms

* Chlordone and Dieldrin are banned in some countries.

** Check manufacturers recommendations for pest controlled and outher
information not given.
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Resistance to pesticides

Pesticides generally arc effective in 6ontrolling the pesté:that

" attack a crop. However, after using the same pesticide for' a long
time to control the same pest, its effectiveness is reduced. This is
because cach generation of insects have developcd more and more
resistance to the chemical. To maintain good control it is impor-
tant for the vegetable grower to develop a system of chemical ro-
tation i.e. when a peéticide starts to become incffective, it is re-
placed by other suitable ones for a period before it is again uscd.

(15:8) Here are two chemical rotation patterns used successfully by
vegetable farmers on titing insects.

Sevin , : Sevin
, T g .
| é%ptzfex' #azathion f;?or Mal;ihion
Note - ~— \‘\, ./ |
1. For certain sucking insects the 2 pattcerns above could not be

successfully used. Then the rotation pattern would have to
include only systemic insecticides.

2, As more effective insecticides are available to the. grower,
these should be imtroduced to replace less cffective ones in
the rotation.

3. Rotating chemicals improves control of all kinds of pests.
Farmers know from experience thrat when a rat bait is used for
a time, it is very effective in killing these pests. BRut
after a time, rats will start to feed on the bait.
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Toxicity of pesticides.

Some chemicals are more toxic (poisonous) to man than- others. The
vegetable grower using a pesticide should know how toxie the materi-
" al is i.e. its toxicity. This is very important for ris own safety

as careless use of all chemicals will be harmful to him, but with
highly toxic materials, it might cost him his life. Usually the
labels on the containers of chemicals will give information on how
poisonous the material is. .If moderate to highly toxic materials are

used during regpinglrthe residual affect should be carefully checked.

"Which ghemical should I use?

Which type? - Before the wogetable grower can decidec what chemical to
use, he has to determine what type of pest or diggage agtacking hig
orop i.e. if it is an insect, he will need an insecticide, a nema-
tode, a nematicide,a fungus diseasc, a fungicide. Remember that
bactoria and virus discasos wauld baus ia be controlled by other
means. With insects it is further necessary to detormine what typa
of insecticide to use.

A few points'should be mentioned here which will be helpful

1. Use of contact insecticides should be kept at a minimum ag
these generally arevleasﬁ effective. FExcept where the pest
stays on the plants at all times, there is no gurantec that
these pesticides can be very effective. WYhen we come on to
discussing weed control, we will see that contact weedicides
give good control as the weeds cannot move away during |
application. However, with insect pests, espccially thosc
that can fly, contact insecticides are lecast effactive for
control.

2. Contact—gutlinsecticides give better results as it can kill
insects on which it is aprayed and elso thosz that eat the
foliage. However, it can only control pests when they attack
the sprayed portion of the plant. Because of this, it can-
not control insects that attack the roots.
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3. Systemic sprays generally 9rethe most effective insecticides

as they can control pests attacking any part of the plant.
‘With contact and gut poisons the entire foliage has to be
sprayed, with sytemic insecticides, this is not necessary.
Applying the pesticide lightly even on the upper leaf sur-
faces would give adequate control.  The result is that al-
though systemic chemicals are usually the most expensive, be-

. cause a smaller quantity will be nceded for effective control,
the vegetable grower might find it _more helpful  in the long

run to use them.
Which Qestxcide? - After determing the type of pestlcidento be ..
used, the vegetable grower then has to decide which chemical he is
going to-usee.. .-Te.do this- he-must first identify the specific pests
that are attacking his crop. If'it is fungus disease, he must know
whether it is blight or mildew, if insect, hec must know whether it is
a worm or a bug. Knowing the name of the sp&cific disease and 1n-
sects is’ best, as he can more definately*choose an effectlve che-
mical. Care should be taken to check the undersidé of the leaves as
most pests will attack this part, but will not be observed until it
has done considerablc damages —€heeclks--should be made—adaily fOr -Signge—
of pests. Biting. insects will eat out -bits-of-teaves and stems and
can be reeéily identified. Sucking insects will not be as eaSLIy
seen. Serious attack cause the plant part on whlch the insects are
feeding to become twisted. The description of insects and 31gns of
pests given under each crop in "sect.5 will be helpful hcre.

The vegetable grower knowing the type of pcstlclde he wants and the
pest (s) he needs to control, should get well recommended chemlcals
to use on his crops.

It is importent to use the correct pesticide rccommended for thc Ccrop.
Although Sevin for example can contrcl a number of insects it should
not be used cn pigeon (gunge) peas as it will cause the plant to

drop its leaves. This is thc response of the'crop to certain che-
micals i.e. a phyto-toxic resnmonse. If the Vegetable qrowef sticks

to recommendations for pest control on each crop, he should not have
much problem when hc uses pesticides.
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These are substances which when added to'spxays helps the liquid to
spread more and stick on to the foliage. It is usually available to
the vegetable grower as a liquid and a recommended quantity should
be added to the spfay after it is mixed.
8tickers are not usually used with weed-killers but should be used with
all fungicides and insecticides. This is particuiarly important dur-
ing periods of frequent irrigations and rainfall when sprays will be
easily washed off if a sticker is not added. The directions given on
'labols.ollcontainars=will provide'instruqtionn on the amount of stiake
er soluticn to use and how to add it to the spray. Triton and-
Citougtt are axamples of spreader-stickers,

Residual effect of pesticides

Most chemicals used in pest,disease and weed control are harmful to
man if certain quantities are taken into the body on food stuff or
othe:nisa. Sometimes, the toxic effacts of thgam chemicals last fozr :
a cartain périod after application. This is the residual effect of
the chemiscal, During reaping, the vegetable groswer should make sure
that {f he uses chemicals the residual offoct has worn off bofore gash
reaping., At this stage, one can be fairly certain that the food will
not harm tha pecple aating it. The residual effect of pesticides and
other chemicals is usually clearly stated on labels of the containers
and is mentioned as a limitation in the use of the chemical. This
periocd is from 3 days te 3 weeks for most chemicals. To nlay his game:
safe, a grower would do well to allow an extra 1-2 days more than
given on the label before he does his reaping. This is an added pre-~
caution as we must always remember that these chemicals do not respect
human life.

How to spray.

1. Apply spray lightly over the entire fcliagz.
In applying pesticides, the vegetable grower should spray his
field in such a way that the mixture is distributed over as
much of the foliagé as is possible. While his aim should be to
cover all of the foliage. The spray is needed only as a2 light
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g

filr. It is a common practlce to apply the spray so thick that
after spraying, the spray drips 1like dew from the plants. Thcse
crops will not be thank ful as‘tﬁey get sufficient bathing during

-+ rainfall. Beside, the vegeteble grower is wasting chemical cnd
this will add to his total expenses.

2. 'In a» plying pesticides lt is 1mportant that the spray is pro;orly
directed. The nozzle cf the spraying equlpment should be hc .4 in
such a way that the spray recaches most of the foliage. For 1.lants
with their leaves arranged in whorls (eg corn, cabbage) it is
important to apply the spray from both the underside of the roliage
and from above. This allows control of pests in between the

whorles of the plants. For plants with'other‘leaf arrangements.
apply the spray with the nozzle turned up benaath the follage
as the operator walks between the rows. Some spray would rise
above the foliage and fall on the upper surface_o; Leaves..

- ecamm ..

. : 3. During applicatiocn of the pes-
(15:9) Spraying with nozzle ’ ticide, the vegetable gfower

of SPraxer turned up. - - should mbve tﬁroudh‘the fi:la-
T _ . ' in a way that W111 “ensure
(/“'-\L x /7 ’:Q’ x ,‘- ‘ that all rows arc sprayed.
x x x: X This is so 1mpcrtant as omie or
’tx l X i x l x{ - two rows left unsprayed can
' X X x cause the pests to spread
Start at x . 1 l x A agaiﬁ mcre rapidly. This re-
left side Tx L ox x T duce'the cffectiveness of the
of the % 1" x L X application. The diagram Lo
field ' x? ) the left shows a suitable move-
‘ x ? X i ment through the ficld during
x= plant. L X { x ' x x? spraying. The arrows indi-
T x "\kj:j“ X J«\hf?. cate how the person will mive
between the rows of the crcp.

Spraying across field —- If the operator starts at ihe

(15:10) Diagram shcwing movement right side of the field, F-
during application with a

would move in the cpposite
pcrtable sprayer. et :

direction.
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MIXING AND APPLYING SPRAYS*

D.

In mixing sprays it is impcrtant to know;

- How much ipféy is required to spray the given area.
s How much chemical is required in the spray
C - How to mix the spray.

: !g! much sgrax 1. regv;red

A number of factors will datormino the amount of spray that neede &&
be mixed, However, the greatest one is whether low volume or hiqh
voluma sﬁrnyinq w111 be done. '

hi volume 8pY

In low voluma spraying (LV), & smalicr amount, 68f aprdy is used to spxay
a given area than in high volume spraying (EV). The same ameyns ef
shonical ig used in both .buk a quicker methad 8f aApplioation will kq
used in the fisld eg. with a spray boom attached to a tractor or with
& migt-blower. Theso oquipmonts apply the spray under wery high
pgessure and the mixture is sprayed very thinly. With the tractor,
 apagt from the thin sapraying, tha ogquipment movee over the fisld mere
rapidly.

In both cases, a lower volume of spray would be applied over the field.
If a smaller quantity is applied, then it is necessary that the mix-
ture be more concentrated to effectlvely control pests. (LV spray-
ing is not recommended fog/weegmgogtrbi as the slighest drlftlng of
the spray will have damaging effects on crOps)

Generally, about 4 times the amount of chemical is put in a given
volume of water using LV compared to HV or LV spraysaye mixed about
4 times as strong as HV sprays.

aiifeecns
* Note - This applies to sprays for pest diseases and weed ccn-
trol.



~242~

To determine how much spray is needed

PN . - -

Here is a simple mgthod that can be used as a guide.

Steps 1. Mix the sprayer (knapsack or mistblower) full of the
spray to be used. The amount of liquid the tank can hold
(i.e. its capacity) would be marked somewherc on the
sprayer or it could be measured. Follow the recommenda-
tions given on the container with the spray to determine
how much concentrate . is required and how to mix it.

Steps 2. Apply this spray tc the ficld takina care- to mark the
sprayed arca. A grower knowing the length of the field,
can measure the width of the sprayed areca and calculate
the arca sprayed. With experience, cne can look at the
area and make a fairly good estimate.

Steps 3..  Calculate the approx. volume of spray needed for spray-
ing the required area. Mix this amount of spray in one
-or two large containers-at a time. A big-drum (40-59
galls capacity or 150-2001) would be suitable. One can
see that it is easier to mix the required quantity-in
one or two operations than several small ones.” It saves
so much more timec. However, the amount of spray should
be known to avoid mixing ‘excess and having to waste
chemical. ' o ' o R

Hexre is 2 useful formula

Volume of spra

reqd. : = Total area tc be spraye€¢d x voclume of pan.
Area sprayed with 1 tank
Example

A 5 gallon pan of chemical was used tc spray 2 sq. chn. of a fieldqd.
The total area to be spraved is approx. 1l.% acre.
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Volume of spray

reqd. = ( 15* x 5 ) gallons
2 1l
= 37% galls.

.Approx. Volume needed to spray the field would be 40 gallcns.

How much chemical is required.

The quantity of chemical that should be used to mix the amount of spray
required will depend largely on the form of the chemical.

Chemicals are usually sold in 2 forms viz

Wettable powder (WP) -~ in which the chemioal is sold as dry powder eon-
taining-different.percentagos of active ingredients.

Emulaifiable concentrate (EC) - in which the chemigal igs s0ld as a
liquid containing difforent poroentages af active ingredients.

he "active ingfedients" is the"active part” of the ébncentrato. Roram—
ber when we were discussing fertilizers we said that a NPK/10-10-10
fertilizer contained 30% NPK. The remaining 70% was filler materiali
It is the 30% NPK that would be of use to the plant. We could say
that it contains 30% active ingredients.

In mixing the spray -

1. The amcunt of the chemical to be used in a given quantity of
water is calculated from the amount of active ingredient in the

concentrate. This information is usually given on the lable

of the container with the chemical.

* Remember that 10 sq. chns. make one acre, 1 acre equal 0.4 hectare and 1
gallon’ approx 3.8 litres.
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Deldrin is scld as powder contaii ng 25 percent . and 50 percent active
ingredients (i.e. 25% WP nd 50% WP)., It is alsc available as liquid
concentrate containing 15% active ingredients (i.e. 15% EC)

For mixing a high volume spray -

Using 25% WP, mix apnrcx. 12 ozs powder - 10 galls water (360 gm in
38 litres)

Using 50% WP, mix approx. 6 oz2s powder in 10 galls water. (180 gm in
32 1)

Using 15% EC, mix approx. X pt'liquid in 10 galls water..

© S0 "that 1f 40 ‘galls -¢(1501) of spray is to be used, it would requlre
approx 24 ozs (3/4 kg) of 50% WP.Dieldrin. "~~~ ... "

2. 1In some cases (particularly weed-killers) the reccrmendaticn -on
the label gives the weight of WP cr the volume of EC tc be used per
/areg. When this is the case, the vegetable grower should calcu-
late the quantity of spray to be used on the‘area he wants to treat.
This amount of chemical should becllsed in the required amount of
water for mixing the spray.

etemm o

Exgggle

A recommendation for using deldrin (50%WP) on vegetable is at a rate
of 2-3 1lbs* per acre. A grower using 2 lbs per acre wants to spray

1% acres, would need (2 x 1lX%)1bs i.c. 3 lbs of powder. This quan~
tity would be mixed in 40 galls water. If the spray is to be mixed in
a 20 gallon drum, then 1% 1lb. powder would be mixed in each drum full
of water.

* Note - When the recommendation is given as a range, the more seri-
ous the problem is, the higher should be the quantity used within
the given range eg. if the insect attack is slight, 2 lbs/acre or
2 kg/ha.dieldrin should be used, if sericus more ccncentrate should
be used but this must not exceed 3 lbs/acre.




How &0 mix the spray
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For most sprays, the chemical is mixed in water. N few weed-killersg
need to be mixed in a thin o0il such as deisel and kerosine cil.
The directions for mixing the sprays is usually given on the labél on
the container. Generally for wettable powders,the required amount of
powder is creamed with a small amount of water tc form a2 kind cf thick

1iquid mixture. This is done to enable proper eesy mixing. ~For in-
stance a 10 gallon drum of spray is to be mixed, the powder is put

in the bottom with water, later added. It would require a épeciall
mixer to properly mix thc spray as the chemical will either float to

~ the top or tend to stick in the bottom of the drum. However, when the
chemical is added as the creamy mixture it can be more easily and
properly distributed in the spray. If a sticker is to be used, it
should be added to the spray after the chemical is mixed.

Generally for liquid concentrates the required quantity of the chemi-
cal should also be mixed in a little water, then added to make the

_spray.Sticker- spreader can then be applied and the whole thing. proper-
1y mixed.

L

Here are the generally rccommended ratcs for applying some fungicideé

"and pesticides

(15:11) ,
! Amount per 10 galls*g Amp per one* |Residual
CHEMICALS water~HV or 2% galls | gall water-HV|effect of
LV. " |chemical
Fungicide
Anthracol 3-3% cz~* (app. IOOngl tablespoon*
Captan _ £ ozs (" 120gm)| 2 o
Cupravit 4-5 ozs (120-150 ) |2 " .
Dithane M-45 , 3-3% ozs ( 100gm)| 1 " 3 days -
Kar~thane 1-1% ozs ( 40gm) 1 teaspoon 7-10 ¢
Kocide - 3--3% ozs ( " 107gm) 1- teaspcon-
Maneb ‘ 3~3%vozs ( 100gm) 1 }"
Perenoz ‘ 4 ozs ( 120gm) 2 "
Polyram combi 3-3% ozs lOOgm)'l " .
I Zineb _ 13~-3% ozs ( lOOgm)v}  " - {7 days
! (cont’d..)
{

* 1 gall = 3.8 litre, 1 pt app. %1, 1 02=30gm , 1 tablespoon = 15ml
and 1 teaspoon = 5 ml.
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Insecticide

Aldrin

Chlordane (71~EC) 3/4 gill* 1 tablespocn

Diazinon (20-EC) 3/4 gill 1l " 10 days

Pieldrin (50-WP) 6 ozs 2-3 " 21 "

Dipterex (80-WP) 2-3 ozs 1 ;

Kilthane , 7 " ‘

Malathion (57-EC) ¥ - 3/4 gill 1 " 10 days

Perfecthion (40-EC) - 1-2 teaspoon Use thesc

Rhothano befere fruit-

Roger (40-EC) % gill 2 teaspoon ing or hesad
set for most

vcgetables
Sevin (85-wP) 3-3% o=zs 2 tablespoon
Trithion

4 gills= 1 pint

Nematicide

DD-Mixture

Dowfume W-85 ) Depend on concentration
Nemagon (Fumazone)

Blug bait

Deldrin Sprcad lightly
Mesural pellets in infested arza
Metaldehyde (sluggit) 2 tablespoon
Rat bait

Rattex Put a few blocks
Sorexa in infested area.

Warfarin "

Note - In using all chemicals, it is best to follow the manufacurers
instructions on mixing sprays, method of applicaitcn, residual
effects ctc. despite advice from other socurces.

* 1 gill is approx. % pint.
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Applying fungicides and insccticides together

In pest control it is more.economical for the vegetable grower to apply
higs pesticides - together especially where the. attack -is not sericus,
Fungicides and insecticides are the chemicals that are most often
applied together. Expenses for application are reduced as the vege-
table grower goes through his field once instcad of two times if'eécﬁ
paesticide is applied separately.” The quantity of cach chemical in.a

gi?en volume of water should be the samec as the amount used when thex

are used separately.

Compatability of chemicals - Before chemicals can be applied togother
and give good results, they must be compatible.i.e. each chemical must
ba ahlae to wark in the mixturc yot at tho samo time, nct affocting the

other chemical (s). o , L

-

Exgggle - whila malathion and captam cam be mixed and. give.effective-

control, malathion could not be mixed with becrdeaux and give gocd oon=
trol, The chemical make-up of thase two would causé them to react
when mixed and praduce a suhstance shich uquld Qither bo ineffoctiuve
or toxic to the crop. So that not only must tho vegotable grower be
careful in the gquantity of each chemical in the mixture, but must alsn
make sure that they are compatible. :

(15:12) The table below should bg helpful here -

L

PESTICIDES , SHOULD MOT BE MIXED WITH -

(Insecticides).
Aldrin
[Arami te : Bordeaux*

HC ' Bordeaux¥*

lor dane
Cryolite - Malathion, nicotine sulphate,
' bordé aux* " |
Deildrin - ' i
Malathion Cryoclite, nicotine sulphate, bordeaux* i
Nicotine Sulphate Cryolite, malathion, !
. . L)
]

oy (2 - Py

* Bordeaux mixture of Copper Sulphate, burned lime and water.
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PESTICIDES {SHOULD NOT 3L MIXTD WITH - (Contd.)
Potencne _|Bordeaux*

Fungi-ides)

Bordeux Look fcr asterisks (¥*)
Captan Bordeaux* I |
Dichlone |Karathane o T
Karathane o Bordeaux*, dichlone - .
. [Maneb _ . |Bordeaux - -7 ' - )
Zineb T Bordeaux,mercuric oxide
Ziram Bordeaux* - -

y mercuric oxide..” - .l

s : . r —

Equipment for gﬁraging

- -

-

In'spraying, 3 main sets of equipment are used viz -

1. Equipment fcr measuring chemical
2. Equipment fcr mixing the spray
3. Equipment for applying the spray

For mcasuring chemical - Before mixing, the chemical hasbtp be measur-
ed. A measure calibrated in fluid ounces and pints would be best -

for using EC. However, a % pint measure can be uscd as a suitable
substitute. Powders are usually sold in small packets ranging from °
% 1b to as much as 5 lbs. Where a small scale is not available smaller
packets can be bought and the grower can develop a means of estimat-

ing the quantity he needs to measure out. (Metric measuring instruments
are also available for these properties.).

For mixing spray - A vegetable grower shoulld try to get hold of cne
or two 20 gallon drums for mixing his pesticides. He might also need
- the same number for chemical weced control. A stirrer will be necded

to mix and agitate the spray from time to time. This can be made
from a bit of board long encugh to rezach the bottom of the drum
without the person using it having to put his hand in the spray.
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For agglxiqg_the spray - Sprayers of one kind cr the other ars most
commonly used for applying sprays. These are made of material that
will not ba easily corroded by the diffexent chemigals., Stainless

' mteel, brass and plastic are most often used, Btainless steel is
most resistant and thoso eprayers ara UNUAlly sha most expensive.
Bzass has tha advantage of being canlily weldad and sordered. This 44
important as s0 often parts of spraysys §ed baoken during its use.
Plastic is light and cheap bhut 1oaut‘£¢|1;tant to corrosion. Small
sprayars should have 4 large opening #0 & hand can be pushed in the
pan at lJosst fo¢ glsaning the area agound the mouth. A strainer
should be fitted in the filler opening, oue Ak & opaning into the
hope~line and another in the nozizla.

These should be removed from time to time and cleared of powder and
grease and bits of trash that will hloak the hose and tho n0o%2z1e.

£ AYQrs

For large schle.. operation what is known as a spray boom is attached
to the tractor and pulled &hrough the fiald, The spray is pumped
by the hydravlic syatem of the tractay and thg boom{tank) is usual-
ly of varying sizes,

'
I3

{15:13) ®ractor spraying with boom sprayer

For smaller scale operation, one or moxre of the £6ilowinq can_be used-
(1) compressed air sprayer (ii) knapsack sprayer (#11)\miatr 3
blower. : .

Compressed air (or preumatic) sprayers are pumped up before use and
during the © spraying : - as the pressure goes down. During
spraying, it can be carried on the back of the operator by means of
shoulder straps.
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Fig. 15:15
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Knapsack sprayers - are pumped continuously <urinag spraying. Be-
fore starting it should be Humped up until the handle is stiff. QOne
or two strokes every 5 steps durinc spraying would lhe satisfactory

for keepinao the sprayer at the rzquired pressure. In these sprayers,
the pumping handle might be on the left or right sicde cf the sprayer.
Most right-handed people find it casier to nump with the left hand
and hold the hcese and nozzle in the right hand. For this reason,
most knapsacks have the handle on the right sidc.

(15:14) A - Compressec - air sprayer ~ B - Knapsack sprayer

Nozzles - The spray leaves the sprayef and‘is applied to the field
through one or more nozzles attached to tha equipment. The two main
types of nozzles are - fan nozzles and cone nozzles.

(15:15) (a) Fan nozzle (c) Cone nozzle (b) Two nozzles on a single
bar

{d) Floodjet
The fan nozzle gives a wider spray and is more suited for applying
pesticides. Where a narrower width spray is desired as in using

contact weedicides, a cone nozzle shoplé ba used betwean the rows.

In some cases, more than one nozzle is put on a single bar and attach-
ed to the hose from the spraypan. This enables the spray to be applied
more quickly as a wider area is sprayeld at a time. Most nozzles can

be adjusted to give a range of width and fincness cof spray.

Mistblower. - are spraycrs that have an engine attached for pump-

ing the spray. They give a very fine spray and are used for low volume
spraying. These sprayers take much less time tc spray a given area
and the speed of the~éngine can be adjusted to suit the requirements
of the operator. Like pnéumatié and knapsack sprayers, mistblowers
are carried on the back of the odperator whils spraying. These small
sprayers usually have a capacity of 2-5 gallons (7% -19f) of spray.

(15:16) (a) Compressed air (b) Knapsack (c) Mist blower
sprayers rayer
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Mistblowers spray much mcre quickly, but are mcre expensive, less

reliabla and usually heaviar than ~ther vportable shriayers., However,

the fact that it needs nc pumping by the oneratcr makes it desirzable
for most vegetable growers who have tc spray up to an acre.each week.
Most farmers and their wives complained hitterly of how tired the

man usually is after a daye spriying with either the pneumatic or a
knapsack sprayer. A mistblower shculd help to make life more com-
fortable for both. Whore the individual farmer cannot afford one,

then he could co-operativel: own cne with a few other growers in hise
community. o ’
Remember this-

5 farmers with $20 each micht be able to own what cach farmer will need,

but n2 one.can afford. T L ’

-

Susters -. : : S .
Dusters are used for applying chamicals in nrwicx form, Thov are. .
mostly for treating a field beforc planting hut are also used in-sapk
cases. for later pest con#rol.= Therezare 2.main types of.dusters wide-
1y msad by spall vegetable ¢rowers viz.

{j) Crank - duster Coe {ii) Xnapsack duster

Thase dusters ara ¢f varicus sizes and desians, ™t generally, each
hae certain basic features in common.

(15:17) (a) Crank-duster (b) Rnapsack duster

Crank~dusters -~ are carried in front of the cperator by means of

shoulder straps. They consist of a dust -~ hophnr which can hold 5~
25 1bs (3-~12 kq) chemical. As tha crank is turned, the powder is
discharced from one or two nozzlcs at the same time. Where 2 nozzlgs

>

are present, the chemical can be applied to 2 rowe at a time.

Enapsack dusters - arec also carried by shoulder streps, but like the

sprayers, they are carried on the back of the onerator. As the lcaver .
is moved up and dcwn thz AQust is dischargod from the nczzle.
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.3

Guide for safe use of chemicals.

i1

7....

94

‘Before using any chemical, carefully read the lable on the

containsr. - The chemical should bo usasd as directed by the
lalel. '

If chemical is 6ﬁt7in'dottles or containers that might be
later used by mistoke either wash throughly or destroy them.
after use. : ‘ :

Store chemicals in original containers as far as is poseil:
and keep them tightly closed. - :

e ot -

Newox put chomica.ls in tﬁo raach of -ch:.ldran an.d .pgu or.

where they might be mistakingly used as food. Some powdars
closely resemble flour while some liquid concentrates resem—

ble ccekinq oil.

. FEREL KPR IY ve b .- ‘. A ' v & "-'._"',O_v'..‘-

A3 et T

Food, wdater and containers used” for eating, should be proper=
ly cogered if nearBy to am arca ﬂhere .chemicals are" bezng

~e

used.

Do not smoke or eat while docaline with“chg@icais.~

“

Try not to spill chemicali on the skin or clothing. If this-.
happens, wash thorouchlyénd remove this clothing as soon as ..
possible.

Wash face and hands with soap aftar cach application. Tfy
to avoid wearing the clothes for morc than two avpllcations o
before washing.

Avoid inhaling chemical whether as dust or spray. During all
applications of chemicals to fairly large areas, wear pro-
tective masks over the face, clothing and gioves.
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10. Do not throw unused chemicals or rccently used containers
where they might contaminate strecams or sources of drinking
water. o

11, Dispose of empty containers where they will not be re-~usad
unless they c¢o through a process of thorouch washing. -’

12, Alweyé usae separate eguipment for spra?ing-pesticides'aqd,
for wceedicides.

13. Carefully choeck the residual‘effect of the chemical so that
a crop is not haxveested before thn residual effect wears off,

14. 'Keep a record af epraying dore m' tha 'farm i."'.e. area er'n:ayed
datae and material used.

15.° Never use your hand to mix-the chemical. Shculd symptoms of
illness occur after an apnlication, get medical. attention ag
soon as possible. .
Nota ~ Careless use of chemicals is cne of the quickest-ways to the
"~ grawve, Weedicidee kill plants, pesticides kill aniamls, there
is no reason why if carelesely used, thev shculd not kill man.
Afterall they @o not seem tc respect life! ‘
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F. WI'ED CONTROL

What are weeds?

Controlling weeds is one of thc most difficult task that the vegetable
crower in the tfopics has to face. This is so as weeds crow rapidly
and if not controlled, can wipe out a crcp, cespecially in its carly
stage. ' But before we discuss this further, we shpuldi—aEl be cléar as
to what weeds are. ' '

s

Weeds are plants growing where they are not wanted.

Example. If we plant a crOﬂ of ﬁepper ané flnd grass grow1nq in the
- field,;- then the graqs is a weed. Most pe0ﬂle know this, but here is
somcthing that few pecple knowsr~ If we"lant a field of grass and find
pepper growing in it. then the pepner is & weed / Most wceds arc
classified as broad-leaf plamts or true grasses. S-me cammon broad—
1eaf weeds are milk-weced, brcom, wild vines, waternrass.;_Some true

-

grasses are gulnea grass, sour-~agrass, para—grass.“,.*. -

Importance cf weed control . C e

g -

1; Weed?compete with tho vegetable crop for ig, light, water and
nutrients. By robbing the craop particularly of water and
nutrients they might -

(a) wipe out the cron almost completcly if weed growth is
rapid in the first wecks after planting.

(b) reduce growth and yieclds ccnsiderably if the weed growth
is rapid after the crop is well cstablished.

Both situations make it difficult to crow a crep. We can uncer-
stand more fully how much water and nutrients the weeds will make un-
available to thc crop if we compare the porulaticn of weeds to that
of the crop.
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For instance, an acre of cabbage miéht have 35,000 plants and 25 -
50 times this amount of weeds a month after planting. Then calculat-
ing at 50 times this amount it would be 35,000 cabbage plants to

175,000 weed plants.

Weeds must be well controlled for arowing a crop

economically and for getting better yields.

2.

Weeds in furrows presents the free flow of water for irrigation
and drainage where furrow irrigation is used.

Weeds may act as host for insects that daﬁadéé ﬁhe crop by feed-
ing on it. These pests spreading certain diseascs from 6né'
plant to the other. It is because of this that it is important
'for‘the grower to control weeds ‘both in and near to the fleld
.(eg. edge of field and on canals)

Where weed growthwis.heavy; land preparation is moré difficult.
Sometimes although the weeds can be ploughed under, if they do

"' not break down easily, furrowinc is more difficult. Here tha

weeds sometimas hitch under the ridger and makes it very ‘@iffi-.
cult to furrow the place properly. ..

ey
Lo

~Heavy weed growth makes reaping more dlfflcult° Besides, weedy
- fields are more ‘humid (damp) Disease and insect attack hoth on
- fruits and the plant will be greater. '

P 24

Recent expariments carried out in Jamaica and Trinidad show that
weeded plots of beans gave about 25% greater yields than unweeded

plots. But for carrots, kale,; onions, and peas, the difference was

from 65% to 85%. Crops with small seedlinags or late ‘germination
suffer most from weeds.

(Ref. Weed control in Vegetables - by Or. Fammerton, Seminar JSA.
1974.)
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There are 3 main methods of controlling weeds viz.

- manual control i.e. weeds are killed by cutting down cor diaqg-
ing them up. (or hand-weeding)

- mechanical control i.e. weeds are cut down or nloughed into_the
scil by a tractor.

- chemical control i.c. weeds are killed by spraying a chemical
on the plant or its seeds. : : - :

In weed control, it is not a question of using sne or the cther,
but when necessary, different methods should be used togethcr. Weeds
can also be contrclled by using mulch. As we saw earlier, this is

not the primary function of mulching.

(15:18) (a) hand-weeding {b) mechanical and (e) chemical weed
control

Fand-weeding.

This is the oldest way of contraolling woeeds and is most widely used
by small farmers. Im this, tools like cutlass and hoes are used to
cut dgwn or dig up the weeds. The main draw-backs to this methed are:-

1. It giveipoogﬁweed control as in most cases, the root and a
small portion of the stem is left intact. The weed quickly
grows back.

2. . Extra care has to be taken to avoid damage to the crop whether
from cutting it down or damaging its root system in pulline
u» weeds.

3. Like most manual labour, it is slow, exnensive and difficult

for the péople using the tools.

Most of the sﬁellings (corn) and the wounds that neasant farmers
have in their hands are the results of years of hand-weeding.
Because it is difficult, it would be hest for the 'small farmer
to keep the use of ﬁanual weed control to as little as possible
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and use as much mechanical and chemical control as he can afford.

Mechanical centrol.

: "In mechanical control, 2 tractor is used with snecial imﬁiements
.attached for ploughinc between the rows. The weeds might'be turned
under the soil or the whole plant cut up and worked into the scil
‘in the operation. This is called inter-plouchinc and is - dis-

cussed in more details.

";Rememper that earlier we saw that distance betwcen rows at pianting
should allow for mechanical control. If a short crop is to bc grown,
harrowing the field twice might either reduce or eliminate the need
. for weeding.

Chemical control.

ﬁéing chemicals is the most recent and efficient way to contrcl weeds.
These substances cither prevent the growth of the seeds or dehydrate

. (dry-up) the established weeds without harminc the’ cro:fnrOﬂerly
“applied. They are called weed-killers, wcedicides or herbicides.

All three names can be used at will.

Advantages in usinc¢ weedicides.

1. Weedicices are mostly applied by spraying. This»makes'the
operation .a speedier one. A man can spray. an acre cf. land
more quickly than he can elther hand-weed or lnter-wlough;ng

oote |

it. Somé weed1c1deé can be used in a qranular form.

2. - It requires less labour and it may costs less for each weed-

ing. Even where each applicaticn is more costly than with
. other methods, becausc of residual effect using wecdicides:
might still be cheaper. . -

3. Some weedicides have a long residual effect and this.reduces
the number of weedings needed during a cron. Sometimes a °
single arplicatlonﬁmlght control weeds for 2-3 months. With
manual control, weeding might be rcquired every 2-4 weeks,
with mechanical 3-6 weeks depending on the weed growth.
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-Certain weods can be effectively contronlled conly by use of

weedicides. Some weeds (eg Puslev) will orow from cuttinqg.
When manual or mechanical weedin~ is used, althouch the plant
is cut down thc weed can still grow into a new plant from
pieces of its stem. Other wceds (eg nutgrass) can grow from
small tubers and for the same reasons is most e=sily controll-
ed by chemicals developed for such purnoses,

Weedicides can control weeds cffectively along and between the
rows. Eere it is neccssary to choose the chemical suited for
such control in each crop.

Chemicals can be used on 2 range of soil conditions i.e. wet,:
dry stony or fairly steep.

In some cases, it is possible to apnly weedicides and pesti-
cides together. This further recduce the exponses in weed con-
trol on the farm. However, this practices is not recommended
unless the grower is sure that tho chemiccls can work together

Weedicides also help to take 'the irk out of work'.

Problems in using»weedicides.

The greatest cdifficulty a vogetable grower has in using weed-killers,
is that he must know how to apnply the chemical properly. i.c.

(L)

(ii})

(iii)

The right chemical for controlling weads in the crop he is
growing.

The correct time to apnly it i.e. bofore or after mnlant.

The correct method of apvnlying it i.c. how to use it so that
it does little or no damage to the cron.

Tyvpes of weedicides.

There are 3 main types of weed-killers viz.-

{i)

contact, (ii) selective and (iii) pre--emergent. (or pre-em.)
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CONTACT WEEDILCIDES - These chemlcals will kill all green plant materi-
al on whici: it is sprayed. These chemicals will kill both the wods

- and the crop if dlrectly sprayed onto the plent. Contact sorays are
“applied to the foliaoe of the weeds ‘and within-10-15 minutes, the
‘weeds will start to wilt. 2- 3 days after “apnlication most weeds.would
have dried up.

Note - 1. Generally, the higher the~rate of aoollcatlon the lcnger
it will teke for regrowth of weeds within certaln limits. i.e. the
higher the ratio of chemical to water, the longer will 1t take for

weeds to grow again, within a certaln 11m1t.” Tt

Example. . . Lo C  T‘;s :ﬂ"_"ﬁA” i_. .
When Gramoxoné is applied to‘éﬂfiéld,,it may take from 6-12 weaks for
- regrowth. The usual recommendation from the manufacturer is 1-2 +int
chemical per acre. 1In the first place, if kaﬁt;’is oseg, it will not
kill the weeds. When 1 pint is used weed regrowth might take up to
‘8 weeks under a certain condition. But. if 2 pints is used in 10

~ galls water, weeds might not start crowing till .12 weeks later S
However, if 3 pints are used, the effect will‘notrbe mucp;greater-than
with the 2 pints in.the‘samé'cdnditions. Increasing the concentration
increases the éffectiveness up to a certain -point and no fukrther. 1In
addition,~drift of the chemical to the plant becomes more serious.

2. Most contact sprays are de-activated (i.e. become 1qact1ve) on’
contact with the soil. Thcy do not have- much re31dua1 effect in -
i+, the soil as some other types of weed1c1des. ’

v

Application of ccntact weedicides.

Contact weedicides are applied aftér weeds have emergedh(post-emergent
or poét-em.)‘Extra care has to be taken in spraying the chemical as

it will kill both weeds and the vegetable crop if sprayed on to it,
When crops are planted nearer than 12--15" between or alchg rows, it

is difficult to use these chemicals in the field. One of the things

a grower can do is get a spray shield for applying contact weed-killers.
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Spray -~ shields -

e s o

A vegetable g?owér can either buy 2 shield or make one for himself.

It can usually be made from plastic or from light metal. Plastic

tﬁat is not very rigid is best as it will do less Jamage to young plants
when working between the rows. Shiclds can be conical or fan shaped

to suit the type of nozzle to be used.

(15:19) Home-made spray shield made
from small bath-pan and a
fan-shaped plastic shield.

When using shields, the person using the spray can go nearer to the crop
without fearing much about drift. The shigld_keeps.the’épray down

and can be used under windier conditions than when weeding without the
shield. ‘

Where it is not possible to work between plénts along the ro&,.applif)
cation should be done between the rows. Hand-weeding can be cone along
the rows. ‘ A ' ' l
Note - It is always wise to test the weedicides in a small section
" of the field .and see its effect, before it is used on a large
scale. This can be done 2 or 3 days before the large scale
spraying. : |

Time to spray. = It is best to aveid spraying in early morning when the
field is wet from dew a&s this makes the spray more dilutc and less
effective. Also spraying shculd be done when thc-area is less windy.
Wind will blow the spray and might cause damage tc other crcps ﬁrom
drifting of the weedicide. If -a. vegetable grower suspects that

rain may fall while spraying or very soon after, he shculd leave his
weed control until another day. These points hold for applicaticn of:

most if not all weedicides.
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Remember that it is not necessary to use snreader-stickers in wcedi-
cide sprays.

Fcam spraying - This is a recent develcpment in which the chemical,
usually an emulsion, when mixed and sprayed with a special nozzle
produces a foam. Foam nozzles and foam srraying prcduces very little
drift, so that spraying can be done on a windy day without a shicld,
Grammoxone has been introduced in foam sprays. Cranular weedicides
also reduce the chance of damaging the crcp.

BBEECT;!! WEEDICIDES - These chamicals when sprayed on thefoliage
will kill certain plants but will be relatively harmless to others.
They are absorbed by the plant through leaves and stems and this f
affects the entire plant., Becausgs af this they are also called 22:
stemic weedicides. New weed growth is mainly from seeds alrcady in tha
field. An application of a selective weed .killer can . thercfcre .
effectively control weeds for a longer period than contact weedicides.
But unlike coptact killers, a systemic weedicide canndt control all
green plant material. So that they are divided into 2 main groups

viz, :-

(1) Broad-leaf weedicides eg. 2-4D which will kill broad leaf plants
and relatively harmless to fine leaf plants. ‘Mallow, mari-
gold, broom-weed, spanish needle, watergrass, nutgrass and
vines can be controlled by broad-leaf weed-killers.

(ii) Grass weedicides eg, Dalopon which will kill fine-~leaf plants
and relatively harmless to broadleaf plants. =11 truc cgrasses
have long-narrow leaves and can be controlled by fine-lecaf
weedicides. '

It is possible in growing a crop of corn to spray 2-4D haoth on the
corn and on the weeds. The brcad-leaf weeds would be killed but the
corn and the grass in the field would not h:e killed. If Dalopen
however .was used, it would kill the corn and the cther crasses in
the field and leave broad-leaf weeds unaffectcd. However, the
Dalopon can be carefully directed on the grass weeds to control them
without destroying the corn.



-262~

Similarly, if Dalopon is sprayed on a field of beans, it would kill
the grass and would not affect the cron and broadleaf weeds. If 2-4D
is sprayed on the same field, it would kill the beans an@ broad-leaf
weeds leaving grass alive. The 2-4D can be uscd to control wéeds
affecting a crop which is also susceptiblc to it, but the chemical
would have to be carefully sprayec on the wecds, but not allowec. to
touch the beans.

Application of selective weedicides. . : .

Systemic weedicides are also applied as sprays, but are applied in a
differcent wvay from contact weedicides. 'Sécausé they are selactive,

the ones choosen for use in a crop would he relatively harmless to that
crop. So that the weed killer would pgually-be sprayed over the en-
tire field. ,,

Where inter-ploughing is.to be done, the weedicide,should be aprlied

along the rows and the ploughing later done. This reduces
the amount of chemical used and the need for hand-weeding along the
YOWS.

’

PRE~-EMESRGENT WEEDICIDES -These wecdicides are applied tc the fielad

befcre the weed start growing. The crop which would be tolerant to
the spray would emerge, but thg weeds would not aS-the_spfay acts on
their seedlings soon after germination. As thc sprays are usually
appliel to the soil these chemicals are also called scil-acting weedi-

cides. Most have a long residual cffect ranging from 1-3 months
depending on the weedicide and the rate at which it is mixed. i.e.
the hijher the ratio of chemical to water the»loﬂéér it will be
effective when a certain limit. ilowever, on licht snils with rapid
drainage and in pecriods of heavy rainfall, the chemical will be leas
effective. It will more easily be washed out of the top soil where

1

the secds of weecds would be concentrated.

Example - Dacthal and Atrazine arc pre~emergent weedicides.
Dacthal will control weeds for 3-5 weeks, while Atrazine
will be effective any where from 8-16 weceks. |
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Application of pre-cmergent wecdicides.

Pre-emergent sprays are usually applied to the soil surface either
immediately before or after planting. If done after plantina, the

chemical should be applied khefore the crop starts to cmerae. After
spraying the field, it should then be irrigated to allow the germi-
nating weeds to absorb the chemical.

Inkéoméicaées, a small;amount of soil acting spray can be mixed with
contact sprays and both applied. About the same amount of each che-
mical has to be used as when applicd separately. This exteﬁas the time
taken for reqrowth of weeds as the pre—-emergent spray preventé the
gréwth of weeds from the seeds while the contact spray cannot.
Example. Karmex = when . used with Gramczone, dclays

weed growth by up to 12 weeks. On the other hand, if a pre-emcrgant
spray is to be applied after some weeds have germinated, then some
contact material should be _added. to kill -those~wecds. '

4. Multi-purpose weedicidas - These ééﬁ be used for controlling

both broad and narrow leaf weeds, either as a pre-emergent or
nostﬂemergent spray on a number of crons; - When~used as post-
emergent epray, weeds should not be over 1-2" tall. There are
few of these chemicals on the market as they have only-been
recently developed.

. —

o iy g mm—
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Examp le

Here is a summary for Tok !~-25* on vegetahles.

kropa i Type of appli- Types of wueds
cation controlled
UCole crops
Brocolli Broad-leaf weceds
rrusscls goose fcot
snrout . :
abbage groundsel
Cauliflower Pre--:mergence malva
la nichtshade
Turnip nettle
pigwaed
Onions Post- mergence purslance 1
Carrots ' ' |  shepherd's-purse
Celery Pre—-e iergence spergularia
dish or Grass-wecds
arsley post-omergence bhbluegrass
| | crahgrass
i {

Application of multi- purpo: e weedicides

The way the spray will be arplied will depend on whether the chemical
is to be used as a pre- or : ost-emergent spray.

* Ref: - Rohm & Haas publication -Feb. 1970.
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Which weedicide should I use?

. A vegetable grower who plans to use weedicides should first ask this
question. He has to decxdev

T - firstly, what type of weedicide to use i.e.‘contact, selective

.+ Or -pre-emergent

- secondly, which weedicide from selected group to use.

In cdeciding these, he has to think of two main factors viz.-

T - the crop to be grown.

- . the type of weeds to be controlled.
Contact - - T

In determing the type of weedicide to use, the vegctable grower should
remember that contact sprays can be used to control nearly all weeds.
The main problem is to keep it off the crop. This means that for most
crops, it cannot be used for control between plants alcong the 'row.
Hand weeding is therefore also needed. In addition, regrowth of weeds
is much quicker so the number of applications would be mora than if a
systemic or a pre-emergent spray was used. So that one of the other
two types might be choosen over a contact_killer for economic reasons.

Selective

A selective weedicide has a drawback in the fact that weeds are usual-
ly mixed. It is rare that we plant a field of corn and finc broaﬂ—
leaf weeds, but no grésses.> For this reason, they also have to be
supplemcnted by hand-weedlng both between and along the rows. But
one does not have to worry too much about the weedicide damaging the
crop except when the wrong one is used. Also, they may take a few
weeks toygbsorbed in sufficient quantity to kill the weeds. Heavy
rains within a hour after application reduce their effectiveness.



Pre-cmergent

Soil acting sprays are very effective when a suitablc one is found.

Sut farmers have complained that after using 2 pre-emergent sprays

to grow onc crop in a arca of the farm, it scmatimes has adversg effect
cn a different crop latecr crown in the same area. Atrazine for ex-
ample h~s provén very gecod for weed control in corn. EBut after it

is used in an area for a time, it might %“e difficult to grocw a crop

of bean after reaping the corn. Small vegetalle farmers with limited
land has to make sure that any of the crops he is qrowing can ¢ safe-
ly planted anywhere he reaps another crep.

However, when used, a sinqgle pre-amergent application eliminateé the
need for weeding particularly when the ewop is young. Depending on
the strength of the mixturc it might not be necessary tc weed again
throughout the entire crop. This usually helps tc make it the least
expensive type of weedicide o use. These weedicidios usually remain
‘near to the surface of the soil, when inter-plaughing or moulding Jis
done, the effectivweness of the spray is reduced.

Multi-purpose

In deciding whether or not a multi-purposc weedici‘dec should be used,
the vegetable grower has to consider mainly the cost of using this
tyre of chemical. This should be compared with the cost of using
ancther type that can also cffectively contrecl weelds in that cr~p.
Remember that multi-purpose weedicides are usually more expensive than
other weed-killers. If for instance, a pre-emergent spray can

control weeds in a crop as much as the multi--purpose spray, it would
generally be less expensive to buy the pre-emergent spray. For
example, Tok (multi-purnose)and Dacthal (pre-—-emergint) can bbth be
used efféctively in beans. Where_bossible the pre-emercent spray should
be used.

Which weedicide?

After deciding on the type cf weedicide to use, the question of which
one to use is not very difficult to answer. Two steps should be taken,
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1. Choose a number of weecdicides that can be used on that crop for
the s0il condition on the farm.

2. Choose the most economical one from comparing
- the price of a given quantity of the chemical
- the quantity that will be required for controlling wéeds'
in the area
- the lenght of time for which it can effectively control
weeds. This will determine the numter of applications needed
fof?ﬁuration of the crop.

How much EBray'is needed?

In chemical weed control, as we have seen, it is important that the:
grower use the correct rate or the guantity of weedicide on the areca
to be sprayed. The amount of water in which this is mixed should be
enough to cover the area evenly. e

The rate of applying the weed-killer is recommended by the manufactur-
er and written on the label of the container. The amount of water

in which this is to be mixed; usually varies between 10 to 40 gallons
depending on type of equipment, type of terrain etc. But thé actual
amount of water to be used can be wecrked out by spraying a gallon of
water in the field to be weeded. Mark out the nlace sprayed and
calculate the area. | ’

(15:20) ,
Sq. Yds. sprayed Gallons qu. metre sprayed Approx '
ith 1 gallon per acre |(with 4 litre litres pefhédtar

120 20 100 | 409 -

150 35 125 350

180 30 150 ‘ 300

210 25 175 250

240 20 220 - 200

360 .} 15 290 ' | 150

480 10 : 380 1150
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Hers is a table showing some of the most commonly used weedicides,

their residual effect an? the generally recommen”ed rates for mix-

ing them.

The rates at which cach can o safely used will vary

with the crop ,soil textur. and stace cf growth of the weeds to ba

controlled. The manufactures rccommendations are to He carefully
followed.
(15:21) i
WEEDICIDE Other Name (s) Rate ner acre*iWeeks of

or per. ha. weed ccntrol
Contact
Gramoxone Paraquat 1-2 pints/ 6-12
Reglone Diquat, (2-4 litre) /ha.
Round=-up' Glyphosate 8-12
Sclective

C T 7-14 kg/ha)

Dowpon-S Dalapon, Gramevin :7—14 1ks/ac.) 8-16
Kuron 2,4, 5-TP ! .
Tordon
Weedane 2,4-D 1-2 pints 6-12

@ -4 L) ‘
Pre-emergent
Amiben - 4--2 pints 4-8
Dacthal - - 3-5 1bs or kag/ha; 3-6
Dymid Diphenamid 3-5 1rs 3-6
Dybar -
Eptam -
Gesagard Prometryne 2-3 1bs 3-8
Gesaprim Atrazine 12-¢ 1bs 8~16
Gesapax Ameltrynec 2-¢ 1bs 4-8
Hyvar-X Bromacil 2-4 1lbs 12-20
Kerosene - 30--1060 galls 2-6
Karmex Diuron 2-%4 1bs | 8-16
tLorox Linurcn 4-6 1bs 4-8
.Stodard P 30-100 galls 2-6
i Varitox éSodium TCA "5 1bs 6-10
|Multi-purpose 2 5 ;
3T3E_E353_E_—_ 'Nitrogen | 4-8 pints 1 3-6
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Pre-plant (weed) ccmtrol.T

What is the pre-plant contrcl and why use it?

Pre-plant weed control as its name suggest is one in which the weads
are controlled either before tho crop is planted or before seedlings
have emerged. It is a reasonably safe method of chemical control

that can?ﬁsed by growepinot familiar with using weedicides. In addi-
tion, peasant farmers have to be careful in using pre-emcrgance sprays
for a long period in a given area. 8eoause thoso vagetabie growers
have limited land space, and have to shift their planting continucualy,
after a number of planting and pre-emergence sprowing in the same araa
a crop might be planted and it does not grow well. This is so as the
pre-emergent sprays have a residual effect in the soil and like all
chonmioalg of this type, it tends to build up in the soil, So that
while use of pre-emergent orrays should be recommended, a vegetable
grower might do well to avcid long usc of these sprays in a given area.

While it is not recommended to use pre-plant control forfa11<p;antingl¢
the small vogetable grower should use it occassicnally as substitute

ggr g:a-emcrgcnce. As we. . will see later, it takes some amount af
extra time which might set back the planting plans of the grower.

What to do?.

l. Prepare land for planting
2. Irrigate the field after preparation or wait for rain.

3. As soon as weeds are scen to start qgrowing, plant the seeds. A
check should be made on the expected number of days to emer-
gence, and planting dcna.tc allow most weeds to emerge before
crop. R a

4, About 2 days before the érop is expéétedfto‘émerqef the field
should be sprayed with a contact weedicidec. By this most weeds
would have fully emerced. To make the control more effective the
cantact weedicide should he mixed with a suitable pre-emergent
one in a 3: 1 ratio. (i,e. 3/4 c¢ontact + % pre-emergent). If

the crop is not being grown from direct sceding but peat pot or
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f. om transplant, the weeds should he sprayed immediately b: “ore
pianting the crcn.

5. Irzigate about 2 days later and grow the crop from applyin¢ nra-
tices in the usual way. A short crop might be grown‘with L ly
a ainimum cf weed control needed. Usually hand-weedinag wou (O be
st Sficient to control later wced growth. For longer crops inter-
Ploughing would take care of any- futher needls for weed cont. 1.

Problem; in using pre-plant control

l. . Zocking at pre-plant contrsi, we will see thét the major _rob-
_ lem in using it, is the fact that it migﬁt he ncecessary t: -
walt 1-2 weeks Jefore plantlng the crop. If it were tc k. used
.-egularly, then it could 1ffect planting and reaping plan '
.'or instance, where it were possible to grcw 2 crop in 10 weeks,
t might now take 12 wcu?s, The word .might is underlir ° as ’
*he fact that in early growth there will be n9p weeds to c -
rete with the crop, could actually make reaping p0851b1e ;4 the
rfame time if not earlier. '

Z. The second problem is that on heavy scils, addition of wai.r
(irriqatién or rainfall) before planting will make plantii. .

T more difficult. This is so as the soil will now nct be ac
loose as when nlantinq is done immediately after lanc nra-
paration. One way. to tackle this prohlem is nlough -and ne koW -
first, then open the furrows at planting i.e. for hand-ple t-
ing, peat-pot and transplanting. Detter yet, would be to
¢'.ve a light harrowing while opening the furrows at the s¢—- --
time.

Equipmen: used for chemical wecd control

All cquinment used for mixing and spraying weedicides should be v
for weed control only.

‘\.‘

The statement above should he read at least twice so that we can 11
be clear about what it says. Quite often, vegetable growers have
their crops set back because they used the same spraying ecuipmen:
for pest and weed control. It is extremely difficult to wash out
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weedicide from a container. So in spraying an insecticide on the
crop using the same equipmgnt to mix and spray wesedicide, the grower
will be spraying traces of weedicide also on his crop. This will
damage the <rop.

Some wecdicides are so difficult to-wash out of the container that
if they are used often, separate equipment should be used for spray--
ing them. 2-4D is the most common example. 4 separate pan shouid
be used for mixing and spraying it.

Here are some_key'points,

1. Equipment used for chemical weed control should be stored

separately or clearly marked, Use paint to mark "W  on thesa
equipment. : e .
2... - BAfter each spraying operation, wash out the egquipment used

thoroughly. Soap powder and vatgr will he good enough for most
weedicides. Leave the equipment full of water over night to
. make sure the weedicide is remaved. '

3. Mistblowers ére‘not best for applying weedicides as their fine
spray cause the chemical to-drift and ganerally diffioult to
contxcl. Where it does not damage the crop sprayed it might
damage nearby ones, If a kind of spray-shield could be de-
vised and the enginé run at low speed; then mist-bhlowers
woulc be more suited for applying weed-killers. '
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Chapter 1 REAPING AND MARKETING

L. REAPING

Reéping is o : of the lagt.:jobs in producing a crop. In this the
-gfbﬁer picks fruits,'éuts lcaves and pull up tubers depending on the
type of crop This is some-times the reward for long days of working
brain and boc 7 and long. nighis ‘of working the brain on various plans
for growing ‘ 12 crop. The wcerld "sometimes" is underlinecd as there

are times whc : parasites, both human and otherwise, pravents the grow-
er from reap:’ ‘g a crop although he planted one. However, when the
vegetable grc er gets a change .t6 reap a crop, it should be properly
done. c '

Importance oif proper rceaping

1. Returr from the crop depends on its appearance, cuality and
total eight.  If it is not properly reaped, these 3 factors
cannot be at their best.

2. If 2 c op is mot preopcrly harvested, the total sales of the
grower will be recducec. Rither tha price of the-produce will
be low r or the quantity will be lesg than if it were reaped
proper vy. At this stage, most if not ‘aill that ara. re-

quired vould have been s»ent on the crop. Bacause of this, the
grower night suffer a grcater loss than if for example discase
had de troyed the crop in carly growth.

(16:1) a. ( >p) ané
E. ( :2low) ready fecr Cc. Reapinca

r aping,

How to ensure proper rearing

1. Reap a- the correct time.
The ho saewife buying vegctables considers 2 main things, viz,
qualit: and price
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The vegetable grower should also look at these points in reapb-
ing his crop. Those readers who have lonc memories, will re-
member that these were mentioned as immortant in selecting what

varieties to grow.-

The vegetable grower to reav his crop properly should make sure that
he recaps as much good quality produce as is present.

Good Appearance - hard or sofﬁi smoath or granular, fibrous
or without fibre depending on crop.

High Texture - taste.and sméll good. e &

Highest:Quantity of good quality produce.

These 4 conditions can only be fulfilled when the fruit is mature,
but they do not automatically go together.

Bxgggle.

Reaping Polmar cucumber 7 weeks old, the guality of each fruit might
be good, but it weighs only 6 ozs, But if it were reared 8 weceks,
the quality would still be good, but it would then weigh about 12
ozs. and if it were allowed to stay for another week it probably
would weigh 16 ozs, but its quality poor..
So that it would be best to reap the crdp at 8 wecks when the quality
is good and the quantity also high. The crop is also mature then.

2, Use the correct reaping method.

But suppose the grower in reapina tries to pull 2 fruits from

a plant at a time and in so doing damages his fruits, OR, suppose
he tries to pull up the heads of lettuce instead of cutting
them, then he would do serious damage to his produce in.this

way. So that although he might be reaping the crop when the
quality and cuantity are at an optium, then he still would not
be reaping his crop properly. The same is true if hé reaps

his field without reaping all his mature fruits.
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Reap at the correct t-me of day

Most vegetakles lose cuality very rapidly at high temperatures.
It is best to reap when the time is cool. Reaping in the morn-
ing is the best time o5 some crops will wilt when harvestecC in
the afternoon. Growers who. find that they have to reap large’
quantities would do well to start earlier in the morning so that
by mid-day at the latest reapinc is complete. This miéht not be
necessary in all cases as in elevated areas or in the cooler
months on the plains, reaping can be done throughout the day.

Use the correct reapinj interval for the crop.

(a) The length of time between one reaning and another will
vary from one crop to the other. Carrots and bheets for
example, micht ~llow an interval nf over a week. On the
other hand, okra,strinc beans, cucumber have to be reap-
ed every 2-4 days. o

(b) Reaping intervals also varies with the stace of reaping.
i.e. while strirg beans have to he recaped every 2-3 days
in theférageks of reapinca, in later stages it might be
necessary to re:p only once per week. .i.e. the reaping
interval will i:.crease.

So herc are the key points in reaping.

Reap the crop at the correct time i.c.

1'
2.

3.

4.
5'

6.
6.

7.

reap when it is mature.
reap when quality is good

reap when the quality is the highest amount that is of good
quality. ' ‘

rear at the correct tim: of the day.

allow th2 correct reaping interval.

'Use the correct reaping method. i.e.

use a method that docs not cause cdamacge to the produce.

make sure that the field is reapec clean of mature produce.
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The tab..e below, gives the approx. time to 1lst and f1na1 reap frem

.plantlnr, also yields to expect from some vegetable crops. Remember

that these factors will vary from one farm to another de“endlng on
things like soil type, fertlllzers used and management.

B

(16:2) : A e
c ' Time to 1lst reap- mverage pe-| Expectaed Yields
CROP- iod of (o- tons(acrg)*
) Barly Late reaning (wks) - ; !
varieties (wks)ivar. (wks) | Average | Good*
Beans (snap) 7- 8 10-12 3-6 , 13 -2 3-1
* (kidney) 9-10 12-14 1-2 1/3=-%** | 3/4-1.
Beét - 7-8 10-12 4-6 3-4. 5-8
Srocolli 10-12 16-18 326 lasa  la-s 7
mrussels apout [12-14 14-18 36 3-4 5-6
Cabbage 10-12 14-16 4-6 3-5 6-8
Calalloc 7-8 - 8-12 4~6
Carrot 8-10 f12.14 4-6 L 3~-4& . {-6-10"
|Caulifloex 8-10 . ..J10-37 - - f 2=8..emw | 23 0| 4S5
Cclery 9-12 14-18 2-4 3=4 77 | 5-8
Chard 7-8 8-10 2-4 3-5
Corn (Green) [10-12 {12-14 2-4 4-6 7-8
(dry grain) 13-16 16-18 1-2 1-1% 1%-2
Follard 10-12 12-15 2-4 2-4 4-6
Cucumber 7-8 9-10 4-6 3-5 6=-7
Endive 10-12 - 3-4 2-4
Escallioi. 10-12 - 4-6 1-1% 2-3
Garden-ecg 12-14 16-20 6-8 3-4 4=5
Kale 8-10 12-14 2-4 2-3 3-4
Kohl-rabi 8~-19 - 27.4 3=4 .4 5-6 = ]
Leck 12-14 14-16 2-6 -4 |7
Lettuce 6-8 10-12 4-6 3-5 6-8 I
Musk-mellon  [12-14 o | e 45 | 5-6
Mustard 6-8 | - 2-4 3-4 - | 4~5
Okra 7-8 10-12 2-3 3-4
Onion 14-18 2-4 4-6 8-10
Parsley | 9-10 11-12 2=3 ' 4=5
Parsnip 12-14 16-18 . 3-4 . 4-5 | 6-8 }
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]

¥ Good yield Iigurcs are rrom higher yieldinc varicties.
For legumes and grains, approx. 30 bushels = 1 s. ton (2000 1bs)

** Multiply yields in tons/ac. by 2 to get annrox. tonne/ha.
multiply by 2.25 to get exact conversion).

(or

contd.
| Time to 1lst reap-‘ iAveraqe perioa‘Fxpected vields(tonsé
crop :(weeks) 1 acre) *
Early Late !
var. (wks)| var.(wks) Averaage Good
_— |
Pepper 9-10 C10--12 4-8 1-2 2=3 i
iPeas 8-10 1c-12 . 1/3-% 3/4-1
Fctato 12-14 14-16 snce 4~-6 7-8
Pumpkin 12-14 6-8 5«6 7-10 !
Radish 3-4 - 5-7
Soyabean 10-12 12-14 once 1/3-% 3/4-1
Spinach 5.6 6-8 | 8-12 Bt
Squash 8~-10 12-~-16 4-6 4-5 . .6--8
Tomato 10-12 12-14% 6-8 4=5 6-8 1
Turnip 6-8 9-10 2-4 3-4 - :
.‘Watermellon l10-12 12-14 4-6 4-6 - i
[ H !
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Maintaining the cron during reaning.

Care shcould be taken of the ficld while the crop is being harvested.
i.e"irrigation, weed and pest control micht still Ye nccessary. Duﬁ}-
the- grower will have tc lock into his. situation and decide to what
extent these are necessary. For instance if weeds are even'hiah}
and.the crop is 1n its last week of reaping, then it is only a-mad
farmer who would thlnk that wecding then would henefit the crop. But
‘with irrigation and pest contrecl, it is a cdifferent story.' Because
whafher first or last week, the cron needs moisture t~ grcw and if

the soil is getting dry,.the field must be irrigated.  If this is not
done, the plants might drop their fruits. Dut over-head irrigation

must be applied lightly as heavy application wculd hcat off flowers
and fruits. A

If pests arec present, they should be sprayed. But only the safest
pesticides i.e. the ones with the shortest residual effect should be ’
used. If reaping is to be done in 5 days time, it is_bést to use
éither pééticides that have no residual effect or 3'days,at~most.
Rémember that these chemicals do not respect human life. An indivi=
dual who is not careful in using them particularly during reaping
micht find himself charged with manslaughter, if he had not also com-
mited suicide. (i.e. from selling and eating poisonous food) .

Clearing after reaping.

When reaping of a crop has been completed, the remains of the cror
should be cleared from the field. This is a measure that will be of
considerable benefit to crops not yet recaned and later,.plantincs.

How? - Well the renains of crops are as attractive to insects and
diseases as the crop, during its growth. As a matter of fact, it might
be more attractive to these and other pests. In addition to the foliage,
there is usually a considerable amount of bits of fruits and whole

cnes, in the field. So that the remains of the crcp will act as a
reservoir for insects, diseases and other pcsts.
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A ficld of tomatc for exam-ie, in a week after reaping will have almost
every tyne cf insect and diseases attacking it. These can sprea? to
other crops growing on the Zarm quite casily. Dut mcre dangerous is
the fact that some of thesc lives in the soil, and will build up their
population in that area. Tiien the crops planted thore later will have
a hard time to survive pest attack.

The vegetable grower 2111 have a harder time buying
more chemicals and paying acre for applying these. Then the beauty

of it all is that he might he fighting a loosing battlc as some diseas=—
es for example, cannot be successfully controlled once they are well
established in the area. To avoid all this, the vegetable grower

would do well to clear his field as soon as ncossible after reaping.

What to do?

How the field can best be cleared will depend largcly on the tyne of
crop. Tnut for most crops, cne of these suggestions below should work.

1. Cut the remains, remove it from the field and feed it to animals.
Where possible, it is better to bring the animals into the field
to feed on the material.

2, Cut the remains and use it for composting. This is most suited
when therc arec no anirals on the farm or where the aniﬁals‘w1ll
not eat it. This should also he done when the crop : '
is not fit for the previous suqggestion.

3. Plough in the remains. This is the mecans of clearing that should
be most often used. We can see that this is really c¢double blast
from a single barrel shot ¢gun. We kill two birds with one shot
in clearing and plouching in a single operation. This is really
clearinc, ploughinag and adding green manure ai; at once. Matter

of fact, it seems as if we arce killing 3 birds with one shot !



-279-

B. MARKETING

Preparing for market.

After the vegetable grower has rcancd his crop, before he actually-
sells it, it is necessary to do certain jobs. These will make his
crop sell more easily and at highear prices. They include:-

1. ~Trimming and Yashing

2. Grading and Packing

3. Storing . o -

4. Transport to market.’

Trimmincg and washing - -

T ! ' : Y
A v

When crops afgifeapeg, they usually arg &B;gqcondltlpn that is not

fit for marketing. Sometlm*s the produce has parts attached that have
to be removed beford the *érsp 1% 8013, 1.4,  trimfihg e ncedbd.

When the produce is dirtydgjt Pee@ 1wushtng. Pa?égs?‘ls us?ally reaped
with outer leaves that needs to be trimmed, while cucumker might be
dirty and needs to be washe... Some crops, like turnlp and most root

vegetables might need both :irimming and washlng ‘after harve ting.
Trimming and washing are ne:ded mainly because-

1. By trimming, the procduce can be more easily pxacke? and reduces
the quantity of material to be transported. - By reducing the
quantity, then the cost of transport will also be less.

2. Ny frimming and washiag, the pfodﬂct is made more attractive.
Remémber that appearance is vcry imnortént to the housewife. i.e.
the more attractive the produce, Ehe better nrice the grower will

get.
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Reapins a crop we will notice that the fruits are of different sizes.
and quality . In some crops. for examplc eans, the difference in
the size of the fruit might not Do as noticable as that cf tcmatoes.
Befcre marketing, crops that show a marked difference in the size and
quality of their produce needs tobe graded i.e. in grading certain
8tandards are set and the fruits érouped according to these standards.
The standards or grades are usually acrced on by the crower and the
pecrson buyinc the crop. 1In other cases, it is set by the government

marketinc agencies.

*
Example

Crading far sweet mepper bcught by the AMC of Jamaica are ag follows:-

Gradae 1ls Cpsisting of sweat noppers that are:-
(a) of similar varietal characteristios,

{h) matnre-greom, form, woll-ghaped, T PR

{al free from sunscalds, decay and damage caused by scatd,
diseases, insecss, meshaaisal or other wise |

(Q)  gensrally of good marketable qualiey.
Si%e: Diamoter mot less than 3 imches

Grade 2. Roquire the same as grade 1 except'size.
Size: Diameter not less tlan 2% inches '

Tolerance: Not more than 10% in any lot may fail to mecet, the
requirements of these grades, not more than 5% cof any
lot shall be allowed for peppers which are seriously
damaged and ncot more than 28 for peppers affected by de-
cay.

Definitions: (These explain the terms “similar varietial
characteristipe” mature-green, “form","well shaped" and
"damaged” fryits.

t

—

® This example is taken from a beoklet "Standard Grades for Crops™
published by Agricultural Marketing Cocxporation (Jamaica-1970).
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The way crops aroe graded are different in different countries and
different places, in the same country. 3ut where ever crops are
sold, the higher grade produce get higher prices. “Then a housewife
take up two heads of cabbage.of the same sizc, she says she will pay
20¢ for one head and 30¢fcr the other, what she is oinc is really
grading the produce. She decides to pay more for the one with higher
grade. 2ut right away, you could ask, is'nt she deciding’the price

on the weight of each head? The answer to this is yes and no. 1If

we look at the examples above we will see that grading is done accord-
ing to tha size of the produce and the quality.

Grading is usually donc on the farm at the same time as packing i.e.

produce of the same grades are put touether in containers for marketing.
™-1gt. cases gzading and pecking is dono by the wuwogotabhle farmer,

but this is later checked by the agency or by the indivicual that is

buying the crop. This has to be done as scme farmers are known for

Packing stones in the baxes with vegetahles on top. '

The grower ‘should try to avcid packing more than one crop in the eame
container. However small farmers -sometimes are short of Foxes and have
- +o do this. Common sonse should he used and the harder crop
Rut. at the bottom of the container. A grower who puts his'cabhage‘an

top of tomato in the same box might not like what hc sees vhen he
xeaches the market. ‘ '

1]

(16:4)

Stéring

Tropical vegetable farmers sometimes loose bocause of the way thev’
‘'store their produce. Some crons, leafy vecetablcs maiﬁly, are reaped
and sold either the same or the following day. It is not necessary to
store them for long periods, 3ut other crcps like potato, onions and
some legumes have to be stored for sometimes over a weck. In some
cases, the crop is stored for curing or for drying while at other
times a ready market is not available.
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Jerc are a few points that should hce ~f scme halp.

1. Store the produce in & cool ;:lace

2. Stores where it will not. L& easily attacked by insccts or other
pests.

3. - Store where it cannot be contaminated by chemicals.:

4. Store out cf the reach of animals.

5. Spray léafy vegetables with water to keep them fresh. . ,;

Transport to market

When it is necessary for the vegetable grower to tr;ﬂsport his produce
to market, he should try to o this in the safost and at the same time,
the most economical way. Carryina the procduce on a donkey might be the
safest, but not the most economical way, as it micht take severél

days to transport it this way. But despite the mode of transpert,
whether truck, train or donkey, the gro&er should make sure that his
qrpp-;ggch_maxket with little or no damage. The more damage the pro-- - .,
ducé'éets,gthe lower will B¢ the prIce for vwhich it can be soiq.

t .

v

harketing: - .

At marketing, the vegetable grower sells his nroduce. The price he
gets depend mainly on the crop that he is selling and on the overallk
quality of such yield. 3ut this might always Jepenl on the type of
arrangemont that the grower makes for éelliﬁb his 6rohucé: These
have begn.discussed in Sec:.3 , but to reffesh.our memories, the-main
marketing arrangements are:- -

1. Direct sales in which the grower sells his vegetables directly to
the consumer.

P

2. Indirect sales in which the grower sells his produce to enother
individual or agency who then will sell to one crnsumer. This
would include contract sale:z in which the produce is supplied
according to an agreccment made before the crop is reaped. '

3. Contract salces to marketinc agencies, factories, restaurants etc.
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KEEPING i’OTES AND RECORDS

Chapter 17.

1Simpletﬁ0te§ and records cah he kept and must be kept by all vecetable
growers whc intend to operate their farms successfully. There is no

.. reason why even a peasant vegetable farmer wh-> is unable to read and

write cannot keep records. He cannot rcad and write but his wife or

at least one of his children cAan. Keeping notzs and recerds tcll the
grower, what way his farm is moving - backward or forward and an indi-
cation of the reasons. for._such movement. They - €an also. provice infor-
ﬁation needed for greater forward movement.

A. NOTES ..

Notes are supplements to records. They are usually kept Iy the stu”ent
cf vegetable growing, but neglected by the farmer. ‘They are 1mportant
for all in scientific vegetable productlon. The records whilc giving
exact ficures of productlﬂn, expenses etc. (i.é. economics of the farm),
the notes will give addltlonal information as to why the figures are so.
For example the records might show high total production but low sales.
This might well puzzle the grower, but his notes will °ay - fruit
‘description: poor ‘quality. )

Here is a list that will give the grower some idea of the type general
notes that might be kept. A small hard-cover note Look or a diary

should be used to keep weckly notes. The cdiary is the better one for

farmers. (Students doing special trials will need morc specific de-
tails.)

Name of crop. Rainfall and Irrigatién
Name of variety . Crop deficicency signs.

Date planted Insects an? Jdiscase. X
Area of plot (cn which (control & how successful)
crop planted) Date of first reaping.
Planting distance Date of.final reaping

Fertilizer (Type & Amt) Fruit description -

Weed Control '
Other notes - This would include added notes of 1ntPrest to the grower. For
instance if liming was done or mulching, problems and how these affect the crop.
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B. RIECORDS .

Records are the yard-stick that measures the noeration of the vecetable
farm, They tell whether the farm is moving backward cr forwarl and are
as important to the farmer as it is to the stufent. The farmer who
.Soes not keep records, might not find out that his busincss is moving
back-waxd, but he will certainly find out when it h2s moved bhackward,
‘sometimces behind where it started.

.. ®ypeg of recoxds.
. T™wo types of records would be very important to all vogotable crowers.

1. Cost of nroduction (c.o.p. records).

2. Sales of product. (icn) (s.0.p. records).

Records of cost of production (c.o.p. records).

Cost of production records might be kept for each crop on larger farms,
" but should be kept for the whole farm whea smaller.

© Why keep cost records?
(1) To know spandings or expensee on each crap {(or whole farm) i.e.
weekly and total expenses.

(2) To be used to work out prcfit from each crop (cr whcle farm)

Thé farmei should include his own labour and members of his family
who also work on the farm under his expenses.

C.0.P. MOUDEL

This model can be of use to the veqetable farmer or stucdent wanting
to know the performance of an individual crop on the farm.

Like the §.0.P record model and all others, it is intended only to be
a guide as both students and farmer can desicn their nwn models.

This simple model should hold on two pages facing each other in a
pockot—size hard-cover note book or diary.
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(17:1) COST OF PRODUCTION RECORDS
Crop: CALJAGE N
Ccst for w/e 7/1/ \ 15/1/ | 21/1f 28/1A 4/2/ |11/2/ HmMMH
lMaterials
Sceds §
Fertilizer G2 30
Inscct & Funcicile| 19 A . 19
Weccdicide 23 ) 23
Other matericls - 10
Labour*
Land Pregaration Q9D
Fertilizin<g 45 ’ 30
Transzlanting 29 £
Sorayinc _ 15 5 5 15 5
Rcaping
Other lalour 5 5 10 5 5
other costs 30 ho . 30 20 |20
Fixed cost¥*¥
Lond, equip. 2tc. |20 . 0
Totals 397 20 20 &5 30 70 88

*( Lakour calculcted ot $5 ner man day)
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7o understand how the mcdel can be used, it is kest to loock at tne
example

1. .e totals at the encd of each row of the cost sheet will show
te amount of mcney spent for each item listed. The totals
a: the bottom of each column gives the total spent on each week
e¢:.d. The grand total spent for the neriod is aiven in the keox
t.» the extreme richt of the shect.

2. ‘32 cost figures are used with sales to find the profit.
In this example the cost cf production for the cakhage is
$7'704 1% = 8§70 x _2 = $580 per. acre

3

Sales or product.

These arc records of the quantity reaped and what the grower gets
from this. The production figures are very important.

1. Tr2 yield for the crop can be found by dividing the quantity
reaped by the acreage of the plot recaped. Quantity <+ Acreage
= yield.

2. Tctal Production and yields cf each crop will give the grcower
scme idea of producticon to exrect in later crops. This will
help in making market plans.

3. Tocal Production of different varicties cf the same crop can be
get from these records over a period.

4. Scrietimes the figures for costs and returns show that a croo is
lc s profitable than a2nother. 3But this might be due te a fall
in market prices and not low yields when the market conditions
changa. The grower can go back to producing his high yielding
crop.

Or, it might be that fruits have been badly damaged by insects or poor

reaping ractice. But if the grower can remedy these, then his pro-
duction reccrds will indicate if this will give returns.

The sales from a crnp are calculated by multiplying the quantity
sold by the price.
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'Variety: ,Eérly Jersey °

Cabbage

SALES OF PRODUCT

-2

87~

(S.0.P Model)

Date planted*: 15th Jan.

Plot size;~ 1% acre

hat TN w

! Date -

The Profit cn the crop of cabbage = $§ 1197 -870 = $327 OR $327

* transplant.

Production |Price (cents/l1b.) |[Total sales -($)
2nd March | 350 1lbs. |15 ¢# $ 52.50
6th 720 - 12 . 86 .40
11th 1480 10 R 148.90
11th 2520 10 252.00 .
18th 3700 18 - 296.00 '
24th 2070 10 207.00
27th 739 12 87.60
30th 410 14 57.40
1st April 100 15 15.09
FTOTAL 12080 1bs (Av) app. 10 cents 1$1,196.90 .~
YIELD = 12080

4+ 1% = 8850 OR app. 4 tonsg »er-acre.

C e
-

1% = $218 per. acres.
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AFTER RENP ASSESSMENTS.

Inportance of assessing

After reaping a crop, the vegetable crower should locl at its over-
all perfarmance. Thia is important aes tha ¢rower should know:-

1, If it is profitable to continuwe growinc the crop. or;

2. If another crop could not be growr at incroased profite ovar
the same periocd or in a shorter time. and;

3. If the crop reaped has prowen suitable hcw practices can be im-
proved to increasa returme whotier from:-

- increasing sales at épprox. the same cHsts.
-~ reducing costs at approx the same sales.

- increasing salces and costs, lut ensuring tiat the increase
in sales is greater than the increase in expenses.

How tb make assaessments.

Aftar reap assessments should Le done in staces viz.

1. C.0.P records in addition to the S.0.P records and notes for
the crop shouléd first be closely studicc.

2. The records from the crop shculd ﬁhen he compared with the
records from other crops recently reaped. It is best not only
to compare sales, costs and profits, but expenses should also
be checked point by paint. eqg. labour cost for one crop vs
cost for the other.
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