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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 editing

the documgnt.

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
guiding 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.
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PROLDGUE

The office of I11CA/Jamaica is extremely pleased that the proposed book titled
"ABC pf Vegetable Farming" has reached this draft stage 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 1ittle doubt that the proposed text-book will fil1l 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 countries and the associated low incomes of rural dwellers, most of whom

" mely on agriculture for a living; the high degree of rural/urban migration and
the soctal costs associated therewith, are factors which make it necessary to
take early steps to inculcate into our youth knowledge concerning agriculture.
This book is a contribution to that effort.

While expressing my pleasure with the -outcome of this venture and the catalytic _
role which 1ICA/Jamaica has been able to play. I also record my fervent_hape that
this book will be only the first in a series of such publications.

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

This draft preparation 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 action to be taken by IICA's Headquarters at San Jose.

Percy Aitken-Soux PhD.
Director, IICA Office, Jamaica.






Section 6.

TABLE

OF

CONTENTS
(PART 4.)

VEGETABLE TRIALS AND OTHER FIFLD WORK FOR STUDENTS.. 1
GROWING THE CROPS .cccceccccccccscccocesscsccscscsss 18
RECORDING DETAILS OF FIELD WORK ...c.cccccecssccscsce 17
SUGGESTED DATA SHEETS .cccocceccccccccocsceccasssccee 28
COMPARING THE RESULTS ...cccceccccceccsccscccscnccss 32
CONCLUSIONS AND RECOMMENDATIONS ..cccceecsossscecsss 41
SUGGESTED VEGETABLES TRIALS AND DEMONSTRATIONS ......48
SELECTING CROPS .:cccceesccccccccescscscsccsccsscacccnces 49
SELECTING VARIETIES ...ccccccecccovcccsscsosccscscss 53
TESTING SEEDS ....................................;. 55
LAND PREPARATION .ccccvossccocccscocccccscssacscscsccsse 57
CORRECTING SOIL PH .cecceveccccccocsccscsccsasssencs 959
APPLYING ORGANIC MANURE .¢cccccceocecocscesccsccssse 63
APPLYING FERTILIZERS .ccccoccceccsocccccssnccsssccse 67
PLANTING .ccccccececccecocacoccscsscsssacssccscsosnsce 19
IRRIGATIO!N AND DRAINAGE .cccceccccsccosssscsccaccese 89
MULCHING :t¢cocccscccccocccsccscssscsccossscsscosnsscnsse 91
PEST CONTROL cccccocecccccccscsccccscsccnosscsosccsccces 93
WEED CONTROL .cccececoccoccceccccssccscssscsosnseascssce 96
LIST OF MAIN REFERENCES ..cccceccocsccccscocsssccscesll2






-1-
VEGETABLE TRIALS AND OTHER

., °" 7 FIELD WORK FOR _STUDENTS

"Section 6.

-The pragtical work dealt wiﬁh in this section is intended to introduce
students to a scientific approach to vegetable production. The im-
portance of making tests and using these results as a quide to improve
production must ‘Always be considered by the student. Before growing vege-
tables on a largé scale, it is always best to do trials and'uso the
results for the large scale farming. On a school farm which has a sec-
tion for commercial farming, there should be an area where trials and
demonstrations are done and used on a larqe scale operation.

F] ¢.l.

What are trials and demonstrations?

Trials in this book refers to experiments done in the fiecld. In other
words, a trial is a field experiment. There are other typas‘of experi~-
ments eg. growing plants in plant nutrient sélutions which are done in
the laboratory but these are not called trifils. The gerieral aim-of tri-
als are o carry out the experiment under different conditions and seo
how these affect the growth and production of the crop. These ‘results
are then used to draw conclusions and make recommendations to farmers
and ‘other vegetable growers. Experts in this work use statistical
methods to set up trials and to analyse these results before drawing
their conclusions and making recommendations.' But such statistical tests
are very complex and can only be done by ‘those w1th special tralning

in statistics (statistician). '

Like all ‘trials, those in this section are to compare different treat-
ments of the crop, but are simple and aimed at introducing students to
Vfield experiments. The method suggested for studying the results are
not as sound as the methods used by the experts. The experts'do some
trials once and draw sound conclusion from this. 'Sometimeo théy'have
to repeat the trial. We will have to depend more On;repedtiﬂgatrials,
at least doing an experiment 3 times and more where it is necessary,
before conclusions and recommendatfons can be made. Such results
can be used to help those farmers who are not uéin§~their work ‘on any
kind of results from trials. o
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Demonstrations aré a“simple‘kihd of field work. Although there is
no clear line between demonstrations and trials, the demonstrations
are usually to teach a person how to grow a crop, or how to use a
certain practice correctly. The experiments are more concerned with
comparing crops practiced etc. While the demonstrations are more for
the learners at dlfferent stages, the trlals are more for those who
" already can grow the crop or carry out the cultivation practices and
has now moved to the stage of comparing results from ‘these rield works
- to draw concluaions and make rocommendations. o

[EN SR Y

- Planngig the tr1al

fWhat to dg’

1. ' Decide oﬁ the aim of the trial ‘ L

2, Decide on the treatments = . .

3. Decide on number of plots... T ' )

4. Decide 'on plot size L : Co i
| 5.  Draw a plan of the area. Co T

Aim of trial o - SRR

. I .o : g e .
The first point that should be made clear to the student growing ve-
getables , is the main aim of the trial being done. In other words,
before we begin an experiment, we must be clear about_the factor or
factors affecting production to be tested, Examples:~ .

Yield from dlfferent varieties of a crop
Effect of different fertilizer rates on yields of a crop.

Number of aims in a trial - . One aim for each experiment is most.dee

. sirable. But sometimes, a maximum Of two major aims per trial is .
quite.in order. When more than one fec;Qr to be tested-should_bélclose-

. ly related to each other. . Example - A single test may aim to look:

, how different fertilizer rates affect production .- both the.quantity
as well as the quality of the produce. A single 1£xia1 might be aimed
at observing insects and dlseeges control methods on a crop. .But
aiming to test fertilizer rates.and grades'Qn production (quantity and
quality) angd eifec;s of insects and disease control methods in one trial
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might be confusing to both students and teacher (although the teacher
might not admit this). The results might not show clearly what facﬁ
tor w&é heing tested, hence the aim of the experiment. -
Expressing aims of trial - The simplest and most effective way of
expressing the aim of the exercise is on a label or sign board in the
fieId. These act as a constant remainder._ They can be designed by
both teacher and students and ehould ‘not be crammed with information.
-Labels should be kept simple. i

Notes whether as charts or tables should clearly express tﬁe aims -
of each practical work. Unlike labels they can easily be removed from
the field for further study in class discussions. o

Deciding what are the treatments

’ . ) . -2

‘e,

Treatments here refer to the different conditions under which a crop

is grown during a trial. When 4 différent types of mulch are used 1n
an experiment, we say the crop is grcwn with 4 different treatments.

In one trial, a single crop might be grown under different treatments
while in another trial different crops miqht be grown under the same

treatments. oo

Treatments used in a single trial will depend largely on the aim of

the experiment. ‘For 1nstance, the trial is to determine the effects
'of N,P and K on a crop, then the treatments N, P and K applied at

the same rate on a crop. 1In ‘a more ‘complex experiment -the same N P
.and K fertilizer might be used to treat different crops. While the
crops would be different, the treatments,would still he 3 + 1.

The 1 refers to the treatment that should be included 1n a11 such ex-
periments. It is the treatment for the control plots. The control
treatment usually mean that those plots either get none or a combi-
nation of the factors being tested. For example, in the N, P and K’
trial, the control plots would get no fertilizer or it might get a
balance application of N,P and K. We might have 1 or 2 control treat-
ments depending on whether or not the student thinks that a second‘
control will help his results. So that in the example above, -we might
end up with 4 or 5 treatments. No fertilizer, N,P and K fertilizer
and a balanced N-P-K at the same rates.




Deciding number of plots -4~

Generally, if an experiment is properiy designed and field work proper-
ly done,; the more the number of plots per treatment, the more accurate

the results of the trial are likely to be. The number of plots per ' -
treatment are called the replicates.

For vegetable test on small plots, up to 10 replicates can be used de-
pending on available land and the degree of accuracy required. " A mi-
nimum of 3 ploté per treatment should be suitable and these should be
used with large plot sizes or 1/10 sq. chn. or 440 sq. ft. |

th minimum of 3 plots?

In a trial with N,P and K treatments on a crop, there were 2 plots~per
treatment. One plot of treatment N produced 20 1bs. while the other-
plot produced 5 lbs. Which plot indicates more accurately how much
-the ‘treatment can produce?

Take a2 minute .and try to answer ‘this queetion. If the question'seems
difflcult, consider if the experiment had 3 plots to ‘each treatment
and the third plot produced 18 1lbs. or 8 lbs. Do you see the reason
for having a third plot?

Note - Fortlarge‘plots (ouer l/lo'sq. chn.) in which crops are grown
for general observation and introducing students to vegetable growing,
one or two plots of a crop will be adequate.

Although the minimum number of plots per treatment (repIicates) should
be 3, it is best to use about 5 replicates on these experiments, that
will not be subjected to statistical tests. The 5 results from each
treatment will help the student to draw a more accurate conclusion.

. .Total number of plots - The total number of plots in a tr1al 1s de-
cided by simple arithmetic,

~ 'Example:-

No. of treatments = 4
No. of plots/treatments = 5
Total number of plots = 4 x 5 = 20
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Deciding plot size ;

Plot gize here means the size of each plot in the trial, i.e. expressed
as area or length and width. The size of each plot in the trial will

- depend partly on the amount of land available for the trial. Another
important fact is the area required for the experiment. For most ex-
periments it is not the entire plot or all the planté in the plot which
will be reaped. Data from an area around the edge of each plot (guard
rows) is not recorded, to reduce the effect of the treatment from the
adjacent plot (edge-affect). Far most experiments, the plot size should
allow space for at least 2 guard rows of the crop.

As long as the trial is properly designed and done, the larger the plot
size, hence number :of plants reaped the more accurate the conclusions
are likely to be. . *

The plot should be able to hold a minimum of 25 plants to be reaped,
planted at visual planting distance (except fqr population trials). The
numbar of plants and plot stze can be increased if more land is avai-
lable. For most vegetable crxops, a plot size of about 150 sq. ft. can
give good regylts. But crops of the cucumber family (cucumbits) would
need more land to hold the 25 plants, plus the plants in the guard rows.
All would have the gsame planting distance.

Plot size may also be influenced by the type of equipment available to
do planting, spraying etc. and the amount of material available for the
experiment. '

Draw_g}an of trial

The plan of the trial puts the other 3 points together and expresses
them on paper, so that the plan is the blue-print of what is to be set
up in the field. As the builder uses his plan as the guide in making
& house or a bridge, so will the.students need to use his plan later
in setting up his vegetable trial. After setting up the trial, he will
need the plan to tell him where treatments are located, wliere paths

are to be and the size offpaths etc. In addition, pléns are very im-
portant for class discussions. They are important in all field work.
But for drawing the plan of a trial, a'kéy point is to position the
treatments on the plan. How do we do this?
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How to position treatments - Design of the'triél'
K

There are 3 common methods that are used 1n arranqlng the treatments

o on a trial. These desiqns-are:-

.

1. ,-Compleﬁe random method

2. ‘Random in blocks (or‘fandomized blocks).

r

3. Latin square method.

"+ To illustrate each method, let us assume:-,

No. of treatments 5 (A, B, C, D, E).

| ﬁo. of plots/treatments 4 ..
Total no. of plots 20

The treatments can,be.referred‘to as:- ] ' B

“Tl meaning treatment No. 1, TZ' T3, T4, T5

In this book, we will use mostly A, B, C, etc. to avoid a mlstake be-
tween the number of treatment and the plot number, but Students should
feel free to use T, T, etc. o

Complete random

In thls method the treatments are placed at random over the, entlre
area for the trial.

How?

The simplest way to do this 13 to draw numbers as is done in raffles of
lotteries. ' '

Steps.
1, Write the numbers 1 to 20 on strips of paper w1th one number on
each strip.

2, Fold up the strips (into little balls) and put them in a smaller
empty container. (An empty drinklng glass, mug or box will do.

3. Shake the strips in the container maklng sure that they are free
of each other.
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4. List the treatments as going down or across the page.

5. Draw one strip at a time, listing 4 consecutive numbers (ie. %
numbers following each other) under each treatment.

Example
Step 4 A B CDE
Step 5§ 5 3 6 1 2
8 4 9 7 10°
12 11 17 14 13
16 20 18 19 15. )
Write the treatments on the plots with the cdffééponding numbers listed
as done in the model beldw:- ' ' '

Plot No. 1y @ (3 (4) (5)
‘Treatment D E B B A
6) (N (8 (9) (10)
c D. A C E
(11) (12) (13) (14} . (15)
B A E D - E
(16) (17)°  (18) (19) (20)

A c ¢ Db B

Complete Random Design

Note:- There is no reason why two or even three treatments cannot be
drawn to be placed in plots beside each other. Look at plots (3) and
(4) (10) and (15) (17) and (18) (14) (19) and (20). People who buy
lottery, will know that very often the same number might be drawn, two
or 3 or even more consecutive times

Py

Random in Block - (Randomized blocks)

In the randomized blocks design, the area for the trial is divided in
blocks depending on the number of replications of the treatment. e.g.
for 4 plots/treatments there would be 4 blocks. The total number of
plots will be ééme as if the complete method is used. One plot for
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each treatment will be assigned in each block. This canbalso be done
by drawing numbers. ‘

Blocks

I

II

III

Iv

(1) (2) (3) (4) (5) |
B C A D E
(1) (2) (3) (4) (5)
B C A D E
(1) (2) (3) (4) (5)
A E C D B
(1) (2) (3) (4) (5)
C B D E A

Randomized Blocks

Write the number?l to 5 an strips of paper with one number on
each strip.

2. Fold up the paper and put them in a small empty container
3. Shake the strips in the container making sure they are free of
each other.
4. List the treatments prefably across the page
S. Draw a strip at a time, listing the number drawn under each trea
ment in the order of treatments. Repeat this according to the
number of blocks (i.e. 4 times in this case).
Example
Step 4 A B c D E
Step 5 block 1 3 1 2 4 3
II 1 5 3 4 2
III 3 S 4 2 1
v 4 2 1l 3 4
or the numbers 1 to 5 might be listed and the treatments written on the

strip.
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6.. Write the treatment on the plots with the corresponding numbers
. listed as done in the model 2., -~ 7~ %

R
Py

_Steps 4 and ‘5 can be gmitted without the chance of mlstake as in using
the complete random method. T

Note:- Two plots with the same treatment might alsoc be positicned be-
side each other, but only in one direction i.e. only in separate block .
There cannot be more than one of each treatment in each blocPs. ,

- While pldts in a block should be adjacent to each, other, the’ bXocks for

an experiment do not have to be beside one. another. The blccks can
be arranged to suit the shape ‘of ‘the. land“for-thé-trial

t .

ﬁOW”db we position treatments this way?

) -

e .
o oo

Ihe random ‘methods~{complete” orfblocks) of. posxtronrng tﬁe treatments
are used to make the results more accurate. The treatmants are”spread
over a larger area and gives a more accurate picture of what would hap-
pen when the treatment is applred on a larger scale. _Eorrinstance, in

“ af acre of 1and, ‘there would be dltferepce in the amount of nutrients
at different areas in the §1e1d. Now the area on which the trial is
done has this difference although it might not be as great. By randomi-
zing the plots, the different treatments are qiven a better chance un-
der the different conditiong on the farm. o

H

Let us look at an illustration:-

Higher Lower Higher Lower .
nutrients nutrients ; nutrients nutrients
. ___,_‘_‘;,...., e U, e “.-”‘, — . -~ ,
| \ B | c. Al b |TE .
- C . R
1 ! i s ’ L
A E - C ‘D B o
. ! i « R A
A B Cc D E E D : A c B
' :
Lok , | o e ,B'TD E ‘Al
o . b ! oo ; Vo
. Fig (a) the treatments are ~ (b) the treatments are given a-

' not given a fair chance fairer chance.
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If the treatments are not located'én the land in such a way as to ex-
pose all treatments as agual as 'pbésiblb to ‘other factors apart from

the factor tested in the trial, the results will be misleading.(i.e.

treatments should be so positionod as to eliminate the effect of fac-
tors other than the one tested in the trial).

Example :

| A &B
If figg/refers ta a £ertilizer trial in which A = ac £ert1112er B =
fertilizer, C = P fertilizer, D = K fertuizer, F = N-P-K £erti].:.zers
look at Fig. (A)

(A7)
If the factors are J.oeaeod as in Pighecause of the higher nutrient

status on which A and B are located {dotreed lines shaw diffetoaco) from

the start and throughout the trial, A and B are at an advantage. .The

- mgsults mighs wall indicato that A for example, given higher yields
than C,D, - or E. Now look at Pig. (B) .

If the factors are located as in Pié%e see that this difference from
#he start and throughout the experiment ig almost cempletaly eliminated.
o oo = higher nutrieats ug, ¥ouwar nutrients.

1l plot A 3 plots A
2 plots B 2 plots B ‘
3 plots <C 2 plotse o
1 plot D 3 plots D
2 plots E 2 plots E

Can you explain how this difference is almost totally eliminated?

Checking the site of experiment - It is good to check the area to be
used to find out if difference in soil conditions, wind movements,
shading from trees exist which might bias the experiment. In the pre-
vious example, if the difference in soil fertility is known befdre ;
starting the experiment, the best thing would be to change the layoﬁt
of the experiment. ’ '

Here, the blocks should be layed down on either side of the different
fertility level and not across the (broken) line. In this case, 2
complete blocks would fall in the .area of higher nuytrients and 3 blocks
under lower fertility level, or the Latin-Square design could be used.
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Lattin-Square Method-

In this method, each treatment occurs once in. every row (horizontal)

and .. column(vertical) of the de31gn.
Example 1 Example 2
There are 3 treatments = There are 5 treatments
A" B, C .' a . A, B' C, D, E
. . N
A 1B C alB |c D | E
B c A | 1B 1 '¢c |'p £°| a
i A B | - c ! op|E 1A |B B
N {
D! E I A | B |C
A - R | — § S
. ‘_' R ;F A’ { B . C ! D
(25.4) | . (25 .““) o
.This is.a 3 x 3 Latln o Thxs is a 5 x 5 Latin Square
Square. R B ROERIEREN ' ' -

Note that the number of replicates and the number of plots is deter-
mined by the number of treatmerts. 3 treatments need 9 plots and 5
need 25 plots. Sometimes, whére land or material for the experiment is
limited, it is not practical to use this method: fhe student may nced
to use the 5 treatments but only 3 replicates. a '

With experience, the student w111 choose the design best suited for the
type of trial, the conditions exlsting on the farm.

Another ‘way of arranging treatments - the single block method. This
me thod is not suited for detalled research work but -can ‘be used by
students for simple comparlsons of 2 or 3 treatments. It should be
used on large plots (i.e. plot s1ze 1/10 8q. chn.) and 3 plots per
treatment make good demonstrations.

i



(c) the single block method L

The treatments are positioned alternatively in the block.

For students being intrcduced to experimental work, using either of the
two other methods, might require the type of explanation that should be
avoided at this stage. Most of the work would be simple comparisons to
illustrate certain points of the random methods are necessary. As in '
all practices in experimental vegetable growing, the student shou;d.u"
use his initiative in choosing his method of positioning treatments.

Setting up field-work

Stick closely to the plan. The first rule about setting up a trial or
a general work in the field is that one should stick as much as possib
to the plan on paper. The plan is the guide plotted for the work and
almost anything other than what is designed will make the exercise in-
accurate and the results misleading.

Preparing the plots

1. Measuring plots - For accurately measuring plot size, a tape measure
(25' to 100' metal tape most suited) should be used. Wooden pegs and
a line (cord) will be helpful both in marking off each plot and keep--
ing the plots in line. Keeping the plots in line is the first ne-
cessary step for getting plots of equal sizes without wasting land
space. Try to keep the corners of the plot at right angle. This makes
it easier to get plots of equal sizes. '

2. Marking off plots - Each plot should be separate and distinct from
another plot. The distance between two plots will vary with the crop
and the type of experiment. For instance, the difference in a trial
with upright crops might be less than with trailing crops to make it
more difficult for stems to cross plots. Although these stems would
have to be lifted and put on their plots, the fact is that the nearer
the plots are, the more difficult it is to prevent the stems crossing.
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As for difference in type of trial, the distance between plots in a

fertilizer experiment, might be greater than that of say a variety test.

In the latter, the movement of fertilizer in water from one plot to

another will not affect the results as seriously as in the feffilizer

test. Generally the type of experiment to be done, would be more im-

' portant in deciding on the space to be left between plots. Sometimes,
the width of a furrow cut by a tractor will provide sufficient distance
betwéen one plot and another. 1In this case, the plot might he the

" width of a bank or two‘banks side by side, thrown together. However, a
small tractor aided by manual labour - is the most.suitable means of
marking off small plots.

I most ¢ases, a path of 2 feet between plots will be sufficient to re-
duce edge-effects. However, for fertilizer éxperiments, and pest con-
trol trials, wider spacing and additional steps may have to be taken to
reduce edge-effects.

(a) Measuring and lining up (b) Markingﬁoff plots with.small-
" preparéd land for a © - traetors and manual - labour.
vegetable trial. I Lo s

. . - . . . . . N
. - AT e e R c e Py “-

(c) Prepared plots ready for;plantiéﬁ

’
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C L GROWING THE CROPS

Planting

hPlanting of the crop or crops and its maintenance will also be deter-

. mined by the design of the field work. Here, the treatments planned

in the design will be’astormlning factor. If for example, a test is

a population trial, not only will ‘there be a difference in planting
distance, but might also be varxations in the number of seeds per hole
for Aifferent plots. If the experiment is on different planting me--
thods, some seeds might be planted directly in the field, while others
in a seed bed far later transplant. FPor where planting is not the
factor tested, crops should be planted following general recommendatioce
for normally growing the crops.

Maintenance N

. What is true for planting is trua for maintenance. Because,if the tria
'is on disease and insect control, we might find some plot being sprag-
ed regularly whllo others once in a month or none at all., Its the sam
with wead contrsl or any other practice in growing the crops.

Reaping

As for reaping, most crops will be reaped in the same way and their
yields recorded for each plot. It is only if a work is testing some
point in harvesting that thére might be a difference in this practice.

But except where the exercise demands a difference, thc same general
practice in growing vegetables hold good for growing the crops in field
tests.

Guard rows

The guard rows are usually the two outer rows of the crop on each plot
in a trial. Por most trials particularly those where edge-effect can
occur, the growth and production from the guard rows should be record-
ed. This is done to make results more accurate, as in some cases,
because of water and nutrient movement (whether in soil or due to
washing across plots) the performance of the guard rows might be
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markcly difforant from zhat of othnr Tows on the same plot.

agglication of treatments in trials ERR

How the treatments are applied to the plots will depend largely on..
the type of trial. The plan or design of the experiment will have to
__ determine this,  Bxample - A trial on howgﬁlnntinq methods (direct va

sransplane) affeot time 8o meturity and production of a crop. Then,
it means that some plots will have to be aqwsded direotly while others
will be planted with transplants at a later time. -

Whan the treatimaats sye applied similarly will depend on the type of
tyial, Example, in a test on effects of different weed—killers, the

precamargent spray would have to be applied at or beﬂore planeing, uhtl.

.. -she pnlt-emo:.aatilnraw aftar weeds hnvn q:nwn.

¥

lling: - hlsn,.

' leoll play a ve:y impoxtant past 1a.a11 ea-.aunf g:gu&ng vogetablel
_ on an experimantal basis. They may vary from a small strip of metal
ox plaltic bearinyg only ‘8 name or a numbey o a fairly broama DIt of
metal or bearing encugh informakian o tall an observer what the work

49 about.

Tar the student, both the small label and the largar ones are of im-
portance. Because yhare it is necessary, he should have a small label
on each plot and always have the larger labels giving more information

in the area of work, Labels should be simple, clearly written and
placed where thoz can be easily seen.

Exgggle.

For the fertilizer trial often use as illustration in this section here
are 2 models.

Labels for single plot:-

(1) (2) (3) (4) (5)
B C A D E




Each labe would be placed on a plot.
with the ::2tter referring to the treatment on the plot.

Labels fo: the trial.
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e

The number is the plot number

IFertilizer Trial ' Treatments . Treatments
Contender (Beans) A - No fert. D- Pottasium(K)
| Lrea 1,000 sq. ft. B - Nitrogen (N) E- N.P.K. "
Planted - 1/3 C - Phosphorous (P) Rate ~ 50 lbs/
‘ ' M i sq. chn.

The numbe1 of labels bearing information on the.whole trial, will first-
ly depend on the total amount of 1nformat10n that is to be expressed.
Secondly, it will depend on how much Lnformation'eaqh,label,can,hold.
The teacher and students will have to decide this.
" cises, the type of material on ‘the label will be different. However, fo
all work, ‘only information that explains the most to be observed should
be put up, and remember, do not cram too much informatlon on Labels.

For different exer-

C eseem

’




-17-
RECORDING DETAILS OF FIELD WORK™

The students in a class working on a particular vegetable practical
‘should be familiar with thé details of the whole exgrcise, but must
know that relating to the plots to which each- is' assigned. It is on-
ly by at least being familiar with the éetails of the whole trial that
the student will be able to‘'understand the results and oconclusiops.
drawn from the work. The details should be recorded in .the form of:.
notes and tables, s - . . .
Notes - The notes of the detalls of a fertlllzer test might look like
this:- - R

Trial - fertilizer (grade) on yields. - ;..

Crop - String beans

Variety - Contender . . - Fertilizer ™ - - . (gﬁadhnﬁ;
| .'. B g .7 Nome
: LB - monly
‘No. of plots 200 ¢ - Ponly .
‘Plot size - (10x5) sq. ft.', .:in l "'”l.l,- K only.f
| planted 1/3 L EC T = L .3 x IR
final reap - 30/6 . Pertilizer, . '
(rate)

Additional notes

eg. ‘on.rainfall, disease cohtrol, other problems and observations. .

Pables

» A table is the simplest means of expressing the details of. mo;e than
2 field exercises at a time. Notes can be used as supolement to fhe |
tables, N . : o . ,,1,;.,

A table for expressing details of a trial mightllook like the model on 1
P (Table . ), - The model like all others is a guide for teacher and

students in dgsigning their own. . ., . C e : l

, ﬂ ’ ‘

|



-18-

Collecting data -~ What is data?

What is observed is usually recorded as data. Data is information
collected from experimental work. ' In vegetable trials, it is the data
that is collected that will be used to find the results of-the tests.

All observations and collecting of data should be carefully done. If
this is not done, the results will bé inaccurate. The student will
therefore, draw wrong conclusions from the exercise. Most data is
collected in written form on what are called data sheets. We will look
at some models soon. ‘ '

gtgegntl oblorving and collecting data on corn frial.l

How often should we observe and collect data?
e T

Observations should be made daily by the teacher and more advanced
ltudants; but data might not have to be recorded as frequently. The re-
gulariey will Aepand an the type of work and the stage of the crops.

An experiment in which growth ie under study might have to be observed
waekly, while one dealing with the effectiveness of different insect
control methods might have to be studied daily. Exercises in which the
effects of the factors on production only is studied, might be observ-
ed at regular intervals, but the only data recorded is that of the
yields from the different plots. !

Because we observe the field and collect data to compare the perfor-
mance of the different treatments, it is important each time an ob-
servation is made, to try and collect data from all plots within one

to two days. A difference of more than this, might give misleading in-
formation. For example, a whole field of a crop might be without
flowers when the observation is started, but if the process is done
slowly and delayed 3 or 4 days later, plots in various sections of

the field might be flowering.

If observations are made from the front of the section to the back, the
data for the plots at the back will show flowering while those at the
front will show none. When it comes to interpreting the data when the
trials are completed, this might be misleading. If say, one trial is
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™ el . 4, N
Trial . Crops Varieties : ' Dates | Pogition Tot3l
(Mame & ‘No.) . S | : - T .‘,..a '] on m.mna - Arean
leg wmnwu..r..umﬂ . String . : | Contender . :.r H\u\ . | section - 2000 'sq.ft
gradey” "7 T "beans T 7O Sl EREE »...dls ) Avpmbnm.g; SRt oF o T T tapp. 12/3
- lon yields SRS K S I R ﬂ -sq. ,chn)
: I T ] - '(final reap) N .
Variety Cucumber | A - Ashley | 13y . mmonwos 1 sqi chn
"lon yields . ..| B - Polmar - Avwwbnmm I ¢ N
— ez =T et pT T T s mve T e pml - w.mntm..uﬂ!@.wﬂ,(w -~ .ew. b s o MR i .
e D - Pionesett .; ( final "reap) \ AR
T l-\ R vvﬂ - Jc/Vlu
ﬁl s - ..w : * ~ - - -
. |
.4 g e — e
!
P S -.vl P
- - . — A S S -
* ~ - " . t ¥ 1 P g ‘e N -
e .o S - s e ,..~: TR S TN 4 4 -
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on different varioties, and the timé takon for oach'vatietg to flower
and fruit, then if a single observation is not done in 1-2 days, the
data will be sure to produce the wrong coﬁclusions.

Qhat txggg of data?

-

The type of observetions made and data vollected are detetmined by

the aim of the work. If the ajm is to see how a factor affacts growth

and production as in-mos€ fertilizer trials, then samplc plants will
- ba measured at the given intervals. In addition, production tigurec

will have to be takem from the different plots when ° they are reaped.

Notes on for example, type of insocto lttaokino cxop will not be

_..veryTimportant. , T

Tf axr experiment ic on tho.oftoctluanocs of ditee:‘uc,t’.‘ot sentrol
methods, than‘cbservation will have to be .made on both types of in-
sects and effects of the cnntxol n-thodn.ot esch type. Regards of
growth and production might not be 1mportant.¥w"w#u —

_ et S

In another" t:ial,'vith~types of'ﬁe:tilizers, cignt of deficiancy of
elements will be recorded. .and .no. notes madc-o£~woed: '''' However, in a
"weed control trial, the tables will be tufned in the opposite direction.

For all field work, notes should be madc'of,thc seasonal conditions
existing for the duration of the crop. eg. periods of limited and heavy
rain, markéd changes in temperature and other seasonal conditions

should be recorded on the data sheet. This will later be helpful in
understanding the data at the end of the work. '

Por experiments in which the general growth and production of a_cropi’
is studied, the data collected will be on a wide range of factors ‘eg.
height of plant at set intervals (weekly etg ) pests, signs of nu-
trient deficiency, time to first and final’ reap. In the next chapter,
- suggestions are made under each exercist, as to the type of data that
would generally be needed for that specific work. Students should try
to add and subtract fraom these sugqestions to suit his location.



How tobeellect data

The question of how to collect date,is a’uficky ane, as it requires
experience more than anything clse. However, the way the data is
collacted, is also determined by the aim of the work, hence tha type

of deta required.

. Ggowth and groduction data .

Generally sPeaking, produotion by itself or with qrawth ia tbo'nnst
.- - common type of data. ' L. -

Growth - Por growth what is usually needed is an expressiom af the

growth habis of the crop and ite foliage dsscription.

1. Measurements of plant - i.e heigut'oniy'fbr some crops and
height and:diamgter for mostly leaf crops. Because most of the
plants of any one crop grow to almost the same height, diameter
has to be used to 1ndicate the difference.. D{emeter can - be
measured acrosa the wid

:Ally it is best to axclude the 2
lowast whorls ninqefihGY'tend.to be out of line wzth overall..
awth-ot the cxropg _ o Lo

‘
- e sew -

- —— - - emmb e o b AGRER RNy Se S AT T

t s
Ve A -

The height of the plant is usvally the he;qht of. theumain stem.
This is measured from the ground level to the basc of the ter-
minal bud. In some cases, €. g. okra, the main stem pf the plant
will indicate how it is g:owing For other crops it is the

point at which most of the upper leaves form a. leyel. This is:
true 1n.p1ants that have their growing tips below:the lewel- . , -
of most of the;r upper leaves. (eg. turnip, pepper,—some leguRQS).
This measurement from the ground level to the level of the upper: leaves
{or the crown,) should be taken in the morninq or at .anytime that .
leaves are fresh and not "drOOpy + .The idea is to make sure that the
data is not affected by anything but actual growth of the plants.
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ror some‘ crops (eg. some legumes) one has to record both the measure-
’ ment from ground to the base of the bud, and also the level of the
y‘uppermost leaves to,really show how the crop is growing. The base of
" the bud ‘or. the pOint at which leaflets begin to form a whorl on the

/.'main stem, is choosen since in the later stage of spme crops, the ter-

minal bud develops and grows at a rate_which is no-where near the overx-
all growth of the plant.

’In other crop, eg tomato and cucurhits, the height or length of the
stom can be taken' from the ground lovel to the tip of the terminal
bud’ because-- o i R
(a) ~ base of terminal bud is not sasily defined eo that measurements
can always be taken from this point;

(b) - the tip .of the tarminal bud remains in basically the same¢
relation or position to the.rest of the plant as far as jits
growth is concerned.

! Where the crop or samples have a number of well developed branches

making a main stem hard to distinguish, one has to take the average of

3 to 5 branches. Some crops are very difficult to measure,and one has

to design other ways of taklng the measurements. But whatever standards

are gggd, these must be clearlx degined and stated in the records.

The average measurement from the base of the root to the base of the
terminal buds can be recorded as its length. In some cases, measurements
of roots are also taken, This is done by rooting up samples at differ-
ent stages of growth and measuring the length of the main root or the
average of longest rootlets. 1In collecting data, observations recorded
for the whole plot is not made for mono-cots from all the plants on a
plot, but from samples on a weekly, 2-weekly, monthly or other set in-
tervals depending on.the type of data required.

What arc samples? : e

The word 'sample' seems to have a close sound to 'example' and if we
think of a sample as being an example, we would not be too wrong. A
sample is supposed to be a representative of the group from which it is
taken, ie. more or less like the entire plot. (Remember soil samples?).
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Data form a set number of samplés {(say 5-10 plants) should be takéﬁ.
from each plot at random. The data sheet should be designed to record
the information for the number of samples which will be taken. These
raquired information should be recorded: care should be taken in work=-
ing with a sa@gle to prevent damage to it. This is most important in
collecting samples of roots from plots. As many secondary roots as is
possible should be left intact.- | ST '

Average maximum and'avé;gge minimum data -

Average maximum and avérage minimum”figﬁreg might not be necessary for
all trials. For trials in . érbwih and production ' (except total
production)}is not very important. The student should not teke those
figures neither for the plant nor the fruit.

But for general trials (crop and variety trials in particular) averaga
maximum and average minimum roadings should be taken. Lo i

Wh?? - Maximum and minimum figures are important to show how well or ho
poor a crop can grow and produoe ie. (by knowing expected maximum and
minimum growth at different txmes after planting. A vegetable grower
can spot slow or stunted growth, and if he knows expected average meprim
and minimum production, lé. production from each plant, he can kncw whe!
he is getting less than maximum producticn. This is however, not alway:
a practical type of data to use. The average from the samples is re-
corded as data for the whole plot from which it is taken. - -

"Data collected this way will not be very accurate for cach plot but-
with the same person taking it from the same plots and the large number
of samples taken, the results will represent fairly well the growth of
the plot. As the student improves his methods of taking observations,
so will the accuracy of his data'on growth. '

2. . Growth description - This description can be recorded at the tim

that growth measurements are taken. Notes on:-

1. time to germination

2. time when trailing starts for about 50% of the plot.
3. time to flowering '

4, time to 1lst and final reaping.

' Both measurements and description of growth are taken from samples
on each plot. » .
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Foliage appearance ie. good, fair, poor.

This is largely comparison of what the stem and léaf growth looks

like to the observer. It will be difficult at' times especially
for the beginner to make this observation, but with practice, this
becomes easier. It is a rather usefui bit of information. It
supplements measurements of the plant, £6r axample,. two. plants
might have the same height, but one ~has poor ané- 'the other good

vegetative growth. The fo;iage appearance is recorded for the
- whole plot, and not individual plants.

. ~-For this type-of data, the atudent needs to define the standardl

that are . being used. By doing this, the information will be mozra
useful since it will not depond on the judgement of the person

-eollecting the data. . A ' . , ,

c—

fProduction - This is usually the most important data from most

experiments and for some, the only information collé“téd. The

.data on yiqlds for each plot is much more eagily collected than
- -for growth. - This.is go..as -far:as. the weight of the produce goes,

because this requires only correct recording for the weight on the
scale or in the volume measure. Adjustments must be made for the
yield from plants removea 1n sampling before reaping the crop.
One way to do this is to find an average yield per plant from the
plot and multiply this flgure by the number of plants removed be-
fore reaping. Add this production.figure to the amount reaped to
get the total for the plot. . For the quality of yield, this will
be more difficult and will invelve. again,the taking of samples and
the individual judgment again:has‘importance.

In some cases, the length and diameter of produce (at its widest
point) is recorded for certain trials.'

Produce reaped from each plot must‘Be properly labelled and kept

separate'or their weights recorded as soon as each plot is reaped
to avoid mistakes. }
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For some trials, other typa of data has to be recorded. How these are
recorded will be dealt with under the experiments for which they are
"needed. Students need to use initiative here. Set standards which wil
make the data more objective. |

Setting the standards used in weighing data

Setting standards or defining the terms used when recording informatio
on a trial is very importang. As we have said before, for collecting
information like foliage description, where weights and measurements
cannot be readily used, standards have to he set to guide anyone collex
ing or studying the informatzon.

_,V.A plot that’ looks 'good’ to one person, may look 'fair' or even 'poccr!
to emother. But where we define these terms, tire ohlnoa af thisg diffar

enca hacome less as <he whole exsyciss now depeads less on the judgemen
of the person.

Example 1, For a triai’ﬁith harvestor boame, £oliagé appoerance ig d
fine asg:-
good - When 2/3 or more of the ﬁature leaves are dark
green, flat not lesse than’ 2 -ins. fnom.base to a

pex by 1% ins. across, flrm and have a lush appe
ance,

fair - When between 2/3 and % meet the above standards.

poor - When less than k meet the above standards.

Example 2. For a weed control trlal, effectlveness of control is de-
fined as: ‘ ’
good -~ Where less than 3/4 of the area weeded,. has re-
growth of weeds less than 2 inches up to 4 weeks
. after weeding,

fair - When a half to 3/4 of the area weeded meets the
above condition.

poor -~ When less than a half meets the above condition.
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. -~ SUGGESTED DATA SHEETS

Each sheet can be used to collect géheréi'informatiop'for one
plot in a trial. ' ) T

The pfoduétion'shegt of the modei can be used for most field work.
For those in which general fruit descrip tion=is'not-re§fs€ered.
Use the production section only. L L

Note the close resemblance iﬁ'organizaiion between sheets fcr
general (model) and for specific observations. When stencilling
material is limited, prepare. a blank sheet (without writing) of
model 1 (production). By filling in the appropriate type of data,
the sheet can be used during growth and production for all tests.

Ve ewem ¢
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SUGGESTED DATA SHEETS

Model 1 - For general data (GROWTH)

Plot No.

Date
|

lant Ht. NOTES

Av. , ' - T

ax. . g -

Min.

Plant diameter

Av.

max [

oliage and early fruits

*Some measure of the § of i

plants bearing flowers and fruit
Appear may be kept. The stage of de-
= velopment of the fruits might be
Disease indicated by taking measurement,
length and diameter of samples
Deficy. plus notes.
Insect
Flower*
Fruit* |
Root ;
LGrowth f
|
Disease f
]

'Insect ;
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Model 1.

For general data (PRODUCTION)

Plot No.

Date planted

Fruit déscription (Wts.)

NOTES

Av.

‘mo

Min.

Develop.

Disease

Defray

Insect i St
' Production

Date Wt. Date

wt.

!Total

* L x D means the length by
the diamaeter of the fruit orj
any other plant part reaped.
These measurements should
be taken in the same way
for all samples. eg. length
of fruits cut in half from
base to apex (longitudinal-
ly) and diameter at widest
point.

v




- -30-

Suggested data.sheet. -

Model

1.

‘Model

1.

2.
Model recommended for general observation of a number of plots

in a trial. When the field work is complete, it is easier to
compare the data since there are less data shcets to deal with.

Depending on the aim of the work or the type of data collected
will be determined. )

Model can be used by advanced students or teacher.
3. - For specific data
This model provides a guide as to what data sheets for specific

trials (mulching, weed control, irrigation) can look like. For
each trial, the appropriate type of data would be written in the

.columns, For example, in an weed control experiment 'weed growth'

good, fair, poor, would be in a place of 'mulch' cn the model.
(Remember to define the measurements - ‘'good', fair, poor).

Models for recording data for more than one plot on the -same
sheet, can be prepared in a fashion similar to model 2.
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Model 3. Por specific data (e;g,”mﬁich trial)
Date Crop ~
Soil Type -

Plant Description

NOTES_ _ —

Other Data

Av. Ht.
Foliage
{Disease
' Insects
{plant
[y
Mulch . - Je
T "Mulch ) T
1Dry *1.
Moist
Wet . :
RS * Peel of snil can be used
Soil Surface . to give som@ kriowledge or
- T the % moisture for the
Dry ' 80il type being used.
. Standards would .have to be
Moist set e.qg.
Het Dry
Mcoist

Wet
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COMPARING TFE RESULTS

To understand the data and interpret it, is the last stage of the
field work. It is a practice that requires a great deal of skill and
as such experience in experimenting will be necessary. This skill can

" . be acquired by student and teacher if they apply themselves fully to
the vegetable tests.

The two vital practices here, are first, to get the results in a form
where they can be easily compared and secondly to study these results
for a conclusion. The conclusion should be based on the interpretatian

of the results.

The sheets should be studied and the average of the data for the &
plots would express the results for that treatment. ;

Put the results for the different treatments together. The average for
the different treatments should be put together in a way-thatrwtii

make them easily compared. b

Expressing results of trials . e

—— e

Tables -~ The production results in a field work is.best expressed in
a table form with the factorsvlisted with their corresponding produc-
tion. If the treatments in'a trial are of varying. qualities, (e.g.

fertilizer rates of application) then they should be listed with the

lowest quantity and its first and the hlghest quantity and its yleld
last. )

Expressing the results in this way is helpful in comparing the fregt-
ments for drawing conclusions.

Example (Production results) expressed in a table. -

In a fertilizer trial, the aim is to determine héw different rates of

application affect production in a particular crop. The results might

be expressed like this:-
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™ A

" Treatments (lﬁq./sq, chn. . Results (prod.) ' -
A - OR (0 1bs.) ; ' 400 1lbs.
B - kR (20 1bs.) 600 1bs.
C-R (40 1bs.) ' 950 1bs.
D - 1&R (60 1bs.) 1,100 1bs.
| -E - 2R (80 1bs.) : 1,150 1bs.

e L

R = recommended rate of application.

:1, -«iw * - .-' ~0R
N-P-K - - :[. .- = R ).
Pertilizer: -0 lbs. 20 _1lbs 40 -1bs” | - 60 1bs | 80 1bs.
Production . 400 1lbs 650 1bs | 950 lbs |1,110 1bs[1,150 lbs.}

.- . . - . e

Notes which . bring out important points observed during the _trial or
will help a person $o0 better understand the table should accompany the
table. - Thig.is particularly important where the difference in tﬁe re-
sults are mot clearly brought out in the figiires shown in the table.
For example, although-2 different fertilizer treatments may give al-
post the same yieids, the quality of their yields might be greatly
different. In such a case, a note would have-toc be used.to point this
out.

Results other than figures on production can be expressed in note form
or also in a table (description below).

Exgggle

The aim is to Bee!how effeétiﬁély diffeféqf weedicides applied at a

set interval througlout the crop, can ¢ontrol weeds. The results might
be expressed in a table like this:-

| Treatments - i Results
'z - Manual control °  |Poor

1 B = Mechanical Control Fair

* C - Chemical ! Good
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In this case, notes would have to be used to show the standards used

tc define 'poor','fair' and "good' control. Also, if théfe are special
problems or special advantages observed in using the dlfferent methods
of control, thzs would have to be mentioned. . '

Graghs ) .

A graph is a type of diagram that gives a picture of the relation be-
tween two or more scts of data. In the case of our vegetable trials,
the sets of data would be the treatments (input) on one hand and the
production (output) on the other. This is for trials in which the aim
is to see the effects of the treatments an prpduqtion. For ogﬁer_types

. of trials, it is more difficult to express the results cn a araph.  The

-student of vegetable growipg should be familiar with graphs - Why?

Imgortance of gragl_m - e o

A graph can give important. jpformation on the trial that' the figqurcs
(results) do not tell. When we lock at the examples later, we will seec
how a graph can tell what the production far a particular treatmont is
likely to be, although the treatment was not used in the trial. ;i We
shall alsc see how the graph pan help us to work out the treatmont that
is likely to give the greateet returng althaugh that sgpegific treatment
was not included in the experiment. :

xample 1. (Production)

Let us reproduce the table express;nq production results on p. 32 and
see how we can express these on a graph. - C

The table -

Treatments (x) Production ’(y)
A - OR (0 1bs.) " 400°1bs. "
B - ¥R (20 1bs.) 600 1bs.:
C-R (40 lbs.) 950 1bs.
; D - 1%R (60 1bs.) 1,100 1bs.
E - 2R (80 1bs.) 1,150 1lbs.




(Production in 1lbs3. pev sq. chn.)

~35-
The gragh
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800 |— /,/7#’#
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500 /—A/
400
300
200
100

Q 5 10 15 .20 25 30 35 40 45 50 55 60 65 70 75 80
(26:5) (Rates of fertilizer application in 1bs. per sq. chn.)

The horizontal line at thc base of the graph is called the X - axis

The vertigal line at the extreme left of the graph is the Y - axis.

The student will see later that it is not only treatments that can be
put on the x - axis and only production that can be put on y - axis.
Generally, whatewer factors are put into growing the crop i.e. inputs
(expressed as quantity or money value) can be put on the x - axis and
whatever the results are expressed as quality or money value) can be
put on the y - axis.
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What does the graph show?

1.

The graph shows us the production (lbs.) for the different rates

"of application.

The graph also shows the production for rates not tested, but with-
in that range of rates, (i.e. between 0 and 100 1bs.)

For example, at 10 1lbs. according to the graph the expccted prc-
duction would be approximately 500 lbs. At 50 1lbs. it would bc’
approximately 1,050 1lbs. .

Note - that these are expected values i.e. if for example, 10 lbs. fer-
tilizer was applied to the cro» in the same way as say 40 1lbs. or any
other treatment and the crop grown under the same general conditions,
then he could expect the production to be 500. 1bs.

What would be the expected yield at 35 1lbs. of fertilizer per .square
chain. '

'How to plot the graph.

1.

4.

Find the required rates one at a time (starting from the lowest to
the highest on the a x axis.

As each rate is found, find the corresponding production on the
y - axis,

Mark the point (X) where the vertical line from the value on the
X - axis meets the horizontal line from the value on the y - axis
(i.e. the rate on the x - axis and its corresponding value on the
y - axis). '

Carefully join 'the points marked with a smooth curve.

Example 2.

Now let us see how graphs can help us to work out the treatment cr
treatments that are likely to give greatest profits,
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Here is a table showing (a) the treatments (rates in lbs/sqg. chn.)
(b) corresponding calculated costs (also for a sq. chn.)

Here is a graph

(26:6)

Treatments Cost of
' ; Production
A -OR (0 lbs.) ‘$ 70
B - 4R (20 lbs.) 8100
c -R (40 1bs.) | $140
D -, 14k (60 1bs.)y | $180
E - . $220

2R (QO'I#S.Ij

.
— !

i

drawn from the res#}

3

d

. !
i

ts shown on the table.
p T

Ry , R
R R :

240 T

220

;@,/ﬂ .

20

40 ' 60 80

(Rates of application in 1lbs. per sq. chn.)

¥ ¥0 convert rates of application and yields to 1bs./acre, multiply

figures for 1lbs/sq. chn by 10.

to sell at 20¢ per 1lb.

Tn £ind sales, the crop is calculated



Example 3.

Here is a table showing (a) the treatment (rates in 1lbs).
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corresponding calculated sales assuming a price of 20¢ per 1lb.

(26:17)

Treatments Sales
A~-OR (0 1bs.) $ 80
B - &R (20 lbs.) $120
C =R (40 1bs.) $190
D - 1R (60 1bs.) $220
E - 2R (80 lbs.) $230

Here is a graph drawn from the results shown on tha tabla.

(b) the

! 240

- 330

200
180

160

¢ e

140

129

00f |~
iB "

-60

40|

20

(SaleS'inuﬁloj

i

~ (26:8)

20

40

60

Rates of application in 1lbs per sq. chn.

80
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Example 4. "7 T ' S

Here is a table shéwing (a) the treatments, (b). the costs (c) the
gsales and (d) the profits.

Treatments ~ | costs Sales Profit.

A - OR (0 1bs.)| & 70 } $ 80 $ 10
LB - KR (20 3bs.}]:$100 . $120 .8 20

¢ =R (40 lbs.) | $140 $190 ; - $ 50

D « 1kr (60 1lbs.)| $180 $220 $ 40

E ~ 2R (80 1bs.)| $220 - - o 823 - |7 8 25 i

Here is a graph drawn from the results shown on %hedtable
(3618)

OR: . ) KR ' . SR . . 1 %R 2R

(Rates of application)
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Note -~ Increase in expenses would be mainly to increase in cost of
transport and labour cost to apply additional fertilizer and to
reap the increase in yield from that'fertilizer application.

’

What do graphs show, -
Examples ‘2 and 3. '

: i {
1. The graphs show costs and sales for the difforeht rates of appli-

cation in the trial. ! ‘ RN .

“ tal N
'

2.  The graphs also show the expected costs and sales.at rates of. .

application not tested but falling <in-the -sanga of-ratees tested
(0 to 2R).
Example 4

-

1. - This graph 'is drawn to show tha rslation between costs, sales

: and profits. If we use a rule markeﬂ off in. centlmetres (cm),
we will notice that‘the vertical digtance hatneeg the'costs and
sales - curves is equal to the distanﬂe betweep thd x - axis and

Th et -

the profit curve. Lodk at the point % R, ' . i

- . ‘v "r_ 'é ; -..'.....

2. From the table, we uould believe that the. application'R, wOula
.be most profitable.' The graph shows otherw;se. + (Bear 1n‘mind
that 6ur curves are supposed'to ﬁe*&;awn smooth) CIf:we measure
the distance bgtween the costs and- séle curvps atﬂthe*a(polnt
marked X) and at the point marked X, _we woulﬁ see that the latter
gives a greater reddlng (1.e 2.5 vs. 2 1 cms ). 'This medhs that
profit at this point X (approx. ¢55) is oreater £han at R! ( 50) .
This might not séen’ very 1mportan€'here, but‘when-we-start think-

- ing on an.acre basis, we will easzlydsee sthe differenée..d:

. Fram the graph, the most'proﬁ;tab;e”rateyof appliqatropwls-not Q, but
some where between 1 1/8 R and 1% R. i.e approx. 47% 1lbs./sq/chn. or

4 3/4 lbs/acre would be the most profitahle rate of fertilizer appli-
catien.

)
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<t - CONCLUSTONS AND' RECOMMFNDATIONS

. |. ~ .. I

c It is important to understand the results to draw conclusions from the
work. The'conclusions mus€ be the answer to the question asked in the
aim of the exercise. Example:- The aim of the trial is to determine

~how the. 4 grades of fertilizer (N,P,K and N-P-K) affects yields for
growing coxn on the school farm. Then the conclusion should be for ex-
amplo.that-for growing corn:-

.. - ~N=P=K gives the,highest yield .
p. - " . * 2nd highest:yield . , '

K , . @ ] ] 3rd . B n’: Co ’ ,
e N s " L " lowest yield. - | L

The conclusion of an éxorcise is most important, because it is to get
-this information that the field work has been carried ocut. For simple
- demonstrations, from one experiment, simple, conclusions.can be drawn,

" but these will.no#fbe:very accurate, since the ocopclusion may only hold
*‘for‘that.pa;ticulhr trial. --.The  teacher should try to crganige work in
such a way (i.e planting time) that students are present when the re-

sults are collected and conclusions.made. e

g TSI e smm o v - el e @ e ot e - W
~Lu

For trials designed to.give . ggggrgte findings, -the test should be carri-
. ed out at least 3 times. If the second test shows a different trend
from™ the fifst, or sometimes, even' when they are not different to be
- more 'certain, the trial should be.done a third time. Determining the
average results for each freatment,”and compare these results to draw
a conclusion.” Recommendations can be made based mainly'én these con-

e

clusions. : . - -

As we mentioned before, agricultural experts can do complicated trials
mostly once and the results analysed with various statistical methods.
Students who do not have such _advanced techniques, will have to depend
more on reggating the trials to see if ‘a definite pattern ocours with
the treatments used. These can be use ful as a gulde ‘for maklna re-
commendations in the absence.of the advanced techniques. How do we do
this? We will first have to compare the average of thc results and

then look at the trend shown by the results.
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The average xield (or‘ other results! from each treatment.

These averages can be compared to rate (or rank) the treatments.
In example 1, the ratings were N-P-K fertilizer gives the hiqh-
est yield, K the 2nd highest etc. '

By calculating the percentage difference batween the yields from
one treatmant with another. We can get some idea how significant*
is the differance hetween the results from the treatments.

A difference of less than 58 between xaosulte of two troatmenta
is not significant. Both results from these treatmonts are like-
ly to rate in the same order in future f£ield work as long as the
the conditions under which the treatmaents aze appliod are simi=-
lar to those umv'which the expérimant was done.

A diffarenceg of 5% or more is significapt. A ﬂiftarﬂnce of 10%
or moreg is very significant. When 2 treatments are markely {or
significantly) different, they are likaly to give the same rat-
ing of results under conditions similar to those used im ehe: trial

f

The trend or 2a£tern of Eroduction 2iven from these results

This will show how consistent® tha rssults from each treatment
was and this with the averages, will indicate the amount of con-
fidence* one can have of how Ilkely the treatment is to perform
in a particular way, whenaver the crop is grown under similar con-
ditions. : . )

L e

*

Statistician also use these terms in more or less..the same sense
but they have some complex ways of worklng out these things more
precisely.
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To eheck how consisteat the results from a treatment is, we can com=
pare the rating of the results from each trial (rating per trial) with
the rating of the average yield. (average rating of results)

How do we compare the rating per treatment results with the average
rating for a particular treatment. .

Sonotimes onelcan just look at the rating of the results and see that
the trend is consistent. If a treatment in all the trials gives the
lowest yields, it is clear that it is consistently the lowest producgr.

But where the same troeatment ranks diffoienely in different trials, an
eagy way to determine its consistency is as follows:- :

1. " Make a table showing the results from each treatment in the
different trials and tho avorage for cach troatmont in the ex-
periment. ‘ :

2. Rate *bae roesulte in Bach trial an.d then rato theo avvragog with
‘the best result ranking. 1st best, ‘rank’ 2nd etc.

3. To be consistent, the majority of the ratings per 'trial for
troatment must ba tha same as the average rating, and not more
than 1 qut of 4 () results for that' treatment. -

When the majorxty* of -the ratings are the same as the average and the
remaining* ratings are only 1 rank above or below the averaqe, we can
say that the pattern is very consistent. *(for 3 trials or when we
have only 3 treatments in an experiment,K all the ratings must be the
same for results for a treatment to be very consistent.)

Example 1. _, Averaging rating = 1lst

" Ratings of results for a treatment from 3 trials- . - - l S
‘1st; 1lst, lst, Av. - 1st ' (very consistent) , -

1st, 1lst, .2nd . Av. - 1st (consistent)

1st, . 1lst, 3rd Av. 1st (not consistent)

1st, 1lst, 4th Av. 1st (not consistent)

ox

The equivalent sidn can be used to show consistency. The not consist-
ent equivalent sign shows 'not consistent'. The order in which the
ratings per trial for the treatment occurs is not important.
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Ra—tiﬂq‘ - m’ m 7 2nd ’ v, 1st.
1st, (2nd) 1st, Av. 1st.
(2nd) , 1st, 1st, Av. 1st.

Remember that thc number of ranks is determined by the number of treat-
ments. If we have 5 different treatments, which must include the con-
trol treatment), we can have results rating lst to 5th. We could not
have any 6th.

Sample 2. Av. rating = 2nd
Ratings for a treatment from 4 trials

2nd, 2nd, 2nd, 2nd | Av, 2nd . (very consistent)

or 2nd, 1st, 2nd, 2nd Av. 2nd (very consistent)

or - 3rd, 2nd, 2nd, 2nd Av. -2nd (very consistent)

| The majority ratings per trial (3 out of 4) are the same as the ave-
_rage rating (2nd) and the remaining fone} is one rank above (3rd) or
balow {lst) the awarage.

Ratings 2nd, 2n4d, 2nd, 4th . Av. 2nd (consistent)’
2nd, 2nd, 2nd, 5th Av. 2m {consistent)

In this case 1 out Of 2 rosults (%) is moge “ken 1 ram- (4*-11 $dm ® iy,

Stly = I3 comko) abeve Lthe avnrvaga.

2nd, 2nd, 3rd,’ 3rd Av. 2nd - (not consistent)

or 2nd, 2nd, 1st, 4th ' Av. 2nd@ (not consistent)

or 1st, 1st, 1st, 2nd Av. 2nd° (not consistent)

| .

*+~- majarity of ratings per trial are not the'same as the average.
Resuleq trom S trials with § tra=mtewrts, results frum a trestmant are:-
2nd, 1st, 2nd, 2nd, 3rd Av. 2nd (very cussistent)
or 2nd, 1st, 2nd, 2nd, 6th Av. 2nd (coasistent)
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Less than % of the rat;ngs per trial are within one rank'of the
average. Only 1/5 rate more than 1 rank (6th) above average. '

ST

~ 2nd, 2nd, .1st, 3rd, 3rd .Av...2nd (not congistent)-
or 2nd, 2nd, 4th, 5th, 2nd Av. . (not consistent)

In the last set of ratings, although the majority 3/5 are 2nd, 2/5
which is more than %, ranks too high. In the one before{ although,
a11 the ratings. per plot are Just between lst and 3rd, only 2 out of
the 5, rate 2nd.

.

Although in practice, Qne could rarely do the same trial for more
than 3, 4 or 5 times at most, this method of checking consistency in
"’ the results from a treatment can be used for larger numbér of:trials.

Take results for a. treatment after‘g trials. S

2nd, 2n4, 2nd, 5th, 2nd, 5rd, ind;ﬂstn‘ Av. 2nd
These results.are cansistently 2nd because:- : BN
1. 5 out of 8 results’ (5/8) rate 2nd ' ;

2.  only about 2 out of 8 (%) rate more than 3rd.

Significance and consistence - Where the difference in the results
" from a treatment is significant,. compared to results from another
treatment, and these results are consistent,'the vegetabls grower
can be' confident that-the treatments are. likely' to rank in' the same
order under similar conﬂitlons to thoae in the trial.

If a N.P.K, fertilizer used to grow corn gives significantly better
results than the same quantity of P -fertilizer on a certain soil
type, and if the results from the MPK fertilizer is consistent, then
we can be .confident that in the majority of cases _that % crop is
grown with these same. fertilizers at.the same rate, the NPK will give
better yields than P- fertilizer in.most cases on that soil type.

Where the difference is szgniflcant and the results consistent, we can
' be sure that more than a half of the times used (75%) confident) a
"treatment will rank in the same order in later crops under similar
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conditions. The more significant and consistent the results, the
greater the confidence one can have. Very significant difference and
very consistent results mean that we can be at least 75% confident
(3 out of 4 times) how the treatment will perform. Where the results
is inconsistent, even if it is significantly different, we cannot be
more than 50% confident, that is, we cannot be sure that the result frcm
the treatment will rank against another treatment in the same order
for more than half the number of times that the crop is grown under si-
milar conditions to that of the trial.

The same holds for results with no significant differences. Poxr while
the differences are not likely to be great, if results are consisteme,
it can be expected tha!}se least 3 out of every 4 crops, there will be
little difference. But where the results from a treatment is incon-
sistont they may be different for at least 2 out of 4 times.

Finally, if the difference in the results from two troatmontw ie very
significant (over 10%) then tha treatment with the better average should

be used ewen if its results are not consistent.

Example 3

Here are the results fram the 3 trials using 4 fertilizer gredes (at
the same rate of application) to grow corn on a green valley clay
loam. Ratings of the production from each trial are given in the
brackets.

Treatments R E .' 8 U L T S

Trial 1 Trial 2° ~ Trial 3 Averqge§
‘No. Pert. 30 (5th) 35 (5th) 40 (5th) 35 (5th)’
15¢e N " 48 (2nd) 45 (4th) 44 (4th) 46 (4th)
1ss p " 40 (4th) 66 (1lst) 56 (3rd) 54 (2nd),
156 X " 45 (3rd) 53 (3rd) 59 (2nd) 52 (3rd)
NPK/5-5-5 52 (1st) | 60 (2nd) - 62 (1st) 58 (1st)!




(a)

(b)

{c)

(d)
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NPK fertilizer gives the highest yield.
(Difference compared with yields from P = (58-54) x 100 7%
58

The results using the NPK on cornaég.significantly better than
-rasults from the P ~ fertilizer (/7% diff.) and very signifi-

cantly different from K{(applOot% diff.), N (app. 20% diff.) and

when no fertilizer is applied ( app. 40% diff.) (Rating 1st,

2nd, lst = Av. lst) The results are also consistent.

P-fertilizer gives the 2nd highest yields. Theee are not marke-
ly different from use of K~ fertilizer (app. 3%) but very sig-
nificantly better than use. of N - and where no fartilizer is
used. But P - results are not consistent.

K fertilizer gives the 3rd hast yields, ~ery significantly better
than yields from N and when no fertilizer is used. These re-
sults show g consistent pattemn.

N gives the-lowest yield among fertilizers but is very markely
better than using no fertilizer. Its results are alsco consgis-
tent. ' : L e

Recommendations -

1,

-

: L 3 S
Use of NPK/5-5-5 to grow corn-on Green Valley €lay Loam is likely
to give markely better results than using single fertilizers
with the same total nutrients. :

Use of P and K results are likely to give the same yields but K
may be better since it is likely to giveg more consistent results.

Generally, balanced NPK fertilizers can be expected to give better
results on corn than single fertilizers with the same leave of
total nutrients when used on the green valley clay loam and other
in areas with the similar soil and moisture conditions.
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3 Manure - Do not apply any manure or fertilizers in any form thra
out the crop.

4. Label all plots

Observation and records -

Students should observe and keep records of the following:-

1. Weekly records of measurements of growth (i.e. ht, diam.of main
stem) and plant description.
(Notes of disease, deficiency, insects should also be kept, but
much detail may not be essential.)

2, Record weekly and total production of each crop.

L0

Notes should also be made of climate conditions throughout the trial.
These might be helpful in interpreting the results. (General data
sheet model 1 can be used as a guide to design a data sheet for collact
ing growth and production data). S

gggparing results -

To compare the results, the general steps recommended for all vege-
table trials should be followed.

. 1

Vs

1. The student should compare the time from planting seeds to final
reaping in the different crcps and try to see how this difference
is important to the vegetable farmer.

2. The period of most rapid growth for each crop should be calculate
This is very important information for determining when to apply
fertilizer to different crops. Discuss the results and try to
draw conclusions.

Conclusion and recommendations.

If the information is to be later given to farmers, repeat the trial.
This is particularly important if there was a marked change in climate
at any time during the experiment. This goes for all trials. |
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Obsegyation and records.

Students should obscrve and make notes of the following in different
crops:-

(1) Certain features of the growth habit eé. time to germination
for about 50% of first reaping, seeds planted, flowering. for
apprex. 50% of population, duration of reaping. ‘

(2) Insect, disease and other pests attacking each crop.

. (3) The production of each crop i.e. difference in total production
' for each plot the averace maximum, average minimum size and or,
weight of the part reaped. Discuss the points observed when the
work ig complete.

FW. 3. (Trial)
Growth habits in different vegetable crops

Aim - To compare tﬁe growth habits of different vegetable crops.

t

Planning.

1. Choose about 10 crops of different types (i.e. fruit, leafy and
root vegetable) for this trial.

2. Use either the completely random or random in block method to
position the crops.“ Make a plan of the area to be used to show
where each crop will be located in the trial (see crop symbols
onp ). Choose a well-recommended ecasily grown variety of each
crop.

Setting up the trials

1, Set up the trial as shown in the plan.

2, Grow each crop according to the general recommendafion and fer-
tilizer for that crop on soil and other'conditions present on the
farm.
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FW. 5. (Trial)
Growth habits in different varieties

Aim - To compare certain features in different varieties of a crop.

Planning -

The planning will be the same as in the demonstration no. 4,'bu£ vars,"
should be randomized within the area for each crop. Use 4 to 6 varie-
ties of each crop and not more than 2 or 3 crops.

Setting up the trial.

This will also be similar to setting up the demonstration.

Observation and records.

1. Obgerve and record the total growth (height, diameter) and general
description of the growth habit on each plot. Length of time to
lst reap and to final reaping, size, shape, taste and any other
important features of the plant part reaped for each plot, should
be noted.

2. Record the total production on each plot.

Understanding results -

The features observed'should be cémpared for the different varieties of
the crop and to see which variety would be the one most likely choosen
for farmers in the area.

Bear in mind that:~-

1. The differeﬁce in the overall growth habit of a variety is a very
important factor that farmers have to use to select varieties to
be grown. For example, they will usually choose varieties of
shorter duration unless there is a marked difference in quality
or yields. Varieties that require less labour because of their

' growth habits (eg. pole vs bush beans) will also be preféfed.
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2. Ability of the variety to grow under the seasonal conditions of

the area is also a very important factor.

3. Differences in quality of the reaped and total yields does not
need much explanation for one to understand how these are impor-
tant in selling varieties.

Conclusions and recommendations. ' j

Remember that as far as production is concerned, results from a vi;- )
iety should tve significant, (at least 5% difference) and consistent be-
fore making definate recommendations that one variety is better than
ancther. . < e :

TESTING SEEDS

- M. 6. (Demonstration).
Determining %G

Aim - To calculate percentage germination (%G) of a given amount of
seeds.

This work can be done either in the laboratory or in small plots in the
field (See chapter 12) : S

Here is a formula to remember-

G = no.of seeds germinated x 100
no. of seeds planted

FW. 7. (Trial)
Growing vegetables from bad seceds

Aim - To see the problems created by planting bad seeds and compare
their products.
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- Planning -
. e
1. Choose 1 or 2 crops with large seeds for the test.
2L Get some bad seeds of the crops and test them to ensure that 3%G

app. 50%. (A legume or corn would be alright) Get enough bad
seeds (over 75%) for planting another plot of the same size.
Draw a plan to show the positiop;of”these plots,

Setting up the work. . i S
Set up the trial as planned ‘using the reco ed population for plots
with both good and bad seeds planted on them. Use a low population.

Gbgervation and records. ' v 1 i

Ce e -

1. Make general observations of the different plots during growth
and try to see any marked differencies that would be of import-
ance to the farmer. ST

2, Observe and note the difference in production between the éiffonw
plots.

n . I L . L . .

Do the figures in any way indicate that .the difference is directh

related to the 8 G of the seeds planted. For example if 508 G

and 90% G seeds were planted, is production from one plot nearly

twice that of the other:
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LAND PREPARATION ... ;,

(Trial)

Groﬁing vegetables on poorly prepared land

Aim - To see how land preparation affects vegetable growing.

Planning -

1,

Choose two crops, one to be grown by direct seeding:and another

by transplanting. Each crop will be grown on well prepared vs
poorly prepared land (use crops and a variety of each that is
easily grown and of short .duration).

-~

Draw a plan of the area to be used. Position each crop in a

2.
separate area, and use the singla blogk mathod to position the
plots within @ach area.

Setting up the trial .

1. Set up the trial following the plan. For the well prepared plots,
the land should be ploughed, harrowed and plant beds made using
hand-tools or small tractor.if possible. For poorly prepared

. land, should only be cleared and holes dug for planting.
2. Use general recommendations of population, fertilizer application,

weed control methods etc. for growing each crop.

Note - For all trials of this type where the factor tested is not the
crop or varieties, try tc use crops and varieties that are easily grown
and of relatively short duration. The results are got more quickly and
allows students to complete the experiment in a term.



-58-

Observations and records.

Observe and note the following for each plot.

e
'

1. Plant growth i.e. measurement of growth and foliage description.

2. Effectiveness of the method of weed contro; used on cach plot.
Remember that the same method dhould be uséd for all plots.

3. Water and fertilizer absorbtion on each nplot i.e. use a~cbh$é-
nient method to indicate absorbtion after irrigation (eg. Good,
Fair or Poor) based on' some objective standards.

4. Collect‘samblei'6f'rbots'fféﬁ each plot say twice during the crop,
to observe general réét'éfdﬁth. 'Use a fbrk' sd that'roots damage
uill.he :educed to a minimum.

5. Note gereral problemr that are directly related ‘to the land
preparation of each plot. eg. planting, ﬂralnage.'

6. Production i.e. total gquantity and fruit éuality.f,';w-:-f

Comgaring results.

..,’ .Q

Make a simple combarisoﬁ'of the obderved features for well‘prepared vs
poorly-prepared plots., Try to see how the conclusions from this trial

is of importance to the vegetable farmer.

If you used two crops, was there any significant différence in the way
the land preparation affected each crop? )
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CORRECTING SOIL pH.

FW. 9. (Trial.)

Growing vegetables with lime. .

Aim - To see how application of lime affects vegetable production on
the soil type existing on the farm. (If soil is alkaline, -compare
lime vs sulphur application.)

WL~

Planning - , .
o

1. Choose one or two crops for this trial.

2, Two treatment are to be used i.e. lime vs no lime. Determine the
number of plots that will be in the trial and use egqual numbers
of each treatment.

- ——
. - - .

. 3.  Determine the size of each plot to be used in the trial and cal-
culate the approx. amount of ¥ime to be applied to each plot at

the :afe of 100'1bs/sq. chﬁ.’(Thislrate ctan be used.despite the

type of liming material to be used). -

4. Draw a plan of the area and use one of the random ﬁéthéds to
position the two treatments on the plots.

Setting-up trial

1. Set up the trial following the plan. -

2. Fertilizer - Either avoid using fertilizer or use the same analy-
sis and rate for the plots of each crop. '

3. Use generally recommended practices in growing the crop. .
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Observations and records.

1. Observe and note important features for the overall growth of
crop. (General data sheet model 1 can be used).

2. Record production i.e. total yield (wts) and fruit qﬁality.

Comparing results

For comparing the results, a comparisan af the two treatments for each
crop should be made in the usual way. If two crops are used, make a
comparison of the results fxom each crop. Try to draw conclusions ofi.
the trials after comparing the results. How is this test jimportant to
the vegetable farmer? ‘ -

FW. 10. (Trial)

Growing vegetables with different amounts of lime.

Aim - To see'the effects of adding;lime at diffefeht rates for crowing

vegatable crops on acid soils. {or acid farming material eg. sulphur
on alkaline soil.) | - : '

‘ . - s

Planning -

1. Choose 1 or 2 crops that produce best on neutrél to slightly acid
soils

2. Find the recommended rate (R) of applying lime for each crop on

that soil condition of the farm. (Note that this trial is only
for ACID soils that need liming to raise the pi level for vege-
table production. Use either recommendations from chemical soil
tests or see general recommehdations) '

3. Choose about 4 rates of épplicaﬁién for the test, so that there
will be 5 treatments viz - T, = O R, T2 = % R, T3 =R, T, = 1k
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4. Draw A plan to ehow the positioning of the treatments in the
trial. ‘

Setting up trial
Obserxvation
Comparing
Results.

Similar to trial no, 9

- e’ e

FW. 11. (Trial),.

Grow&ng vogoeabgol w&th lime 325 fertilizer.

Afm - To see the effaots of adding lime and fertilizer together in
vesatable growing on acid soils., (or acid forming matagial eg. sul~
phur on alkalina goil. '

Planning -

1. Chooge one or two vagetahla crepa that peodyuce hest on neutral
€a slishtly acid conditions.

2. Find the recommended rate of applving lime far aromianc sach crop
in ¢he trial, on that soil type.

3. Find the generally recommended rate of fertilizer application
for growing each crop using a medium population on that soil.

4. Treatments -

A - Recomm. rates of fertilizer and lime.
B -~ Racomm. rates of fertilizer only.
C = No fertilizer and no lime

S. Draw a plan to show the plots and indicate the treatment on each.

Setting up ) Similar to trial no. 9.
Observation ) Note that the lime should be applied about 2 weeks
Comparing ) before planting or if it is added a few days before
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resylts ) . ., -planting, apply the fertilizer (for all plots of
A and B) about 2 weeks later. .

For drawing sound cqpc_:lu’si&ns, remember to repeat thase trials and

check results for significance and cqnsistency.

1
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APPLYING ORGANIC MANURE,

FW. 12. (Trial).

Growing vegetables with organic manure.

Aim - To see the problems and advantages in using an organic manure
in growing vegetables.

Planning.
1. Choose 1 or 2 crops for the trial.
2. This trial is merely a comparison between two treatmente i.e.

adding abroéqéhic manure at o recommended rate vs. no manure.
The manure should be partly decayed (Approx. 1 ton /. sq. chn.
1000 kg/400 sg. m.) of slightly moist manure might be used.
Find the approx, quantity a box or «wheel-borrow een hold and usg
this container as a2 measurs). o

3. The singla black method of randomizips treatments would be suit-
able. o

Setting up the trial.
1, Pallow the plah af the urrangement of the plots.

2, The manure can either be applied to the gprfaqe of the.p;ots or
worked into the soil for easy planting.

3. Do not use any fertilizer in these organic manure trials.

Observation and records

l. Observe and note the general difficulties in adding fertilizer.

2. Record. production from each plot (i.e. yield in wt. and fruit
quality).
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Comparing results. :

Compare the resulté'and othef observations from the two treatments
and say whether or not you think that the difference in production
justify using manure on a large scale. (Remember that to draw de-
finite conclusions about large scale product;on, trial oq plot size
.of 1 sq. chn. (400 sg..-m) or more and cost and sales fxgures’would
be necessary) L . Cy

*****

mo 13. (Trial) "’.'.41“:.'.
Growing . vegetables with organic'manure~on;different so0ils.

Aim - TG see how applying manure affect veaetable growing on_a sandy
-3011 or on a clay 3011.3 ' \

. ! .

Planning. -
- . . r 1 . - . LA ..
1. Choose 1 or 2 crops for the test.
'2. The treetments should be no manure vs recomm. manure.

- en mm S

3. A partly-decayed manure if easily available, should be used moist
at approx.-1 ton/sq. chn. :

Observations and fecor&s.

1. observe and note how the manure affects the physical properties
of the spil eg. drainage, cracking, crusting, moisture-holdincg

capacity.

e

'

2. Record the yield and observe fruit quality. I

Comparing results -

hd

Discuss the results, compare them and try to draw.conclusions.



-65-
FW. 14. (Trial).

Growing vegetables with different types of ::

Organic manure.

Aim -. To see how epplication of different types of organic manure af=-
fect yields in a selected wvegetable crop.

Planning -
1. Choose an easily grown crop for the test.
2. Plan to use 2 to 4 different manures, making sure that you use

at least one animal and one plant manura. Only partly-decayed
manures ahould be used.

3. Find the recommended rate for each manure and then calculate
an average rate that can be applied in the trial (Approx. 1 ton

/ 8q. chn. of slight moist material would be reasonable.)

4. Draw a plan of the area and position the treatments on their res-
pective plots.

Setting up the trial - Similar to Trial no. 13.

Observation and records.

1. Observe and note the general growth of each plot. Pay special
attention to deficiency symptoms.

2, Record the yields (wts) and fruit quality for each plot reaped.
Note - For more advanced students, 1 or 2 crops of each type of vege-

table might be tested in the same trial. Plant each crop in
a separate area.
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Comparing results - 6

1. As in other trials, find the average production for each treat-
ment. List them in the usual manner.

2. Now look at the chemical composition of each manure (Chap. 10)
both total nutrients and individual major elements in the manure.

3. Do you see any relation between 1 and 2. Fxplain.
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APPLYING FERTILIZERS

FW. 15. (Trial)
Growing vegetables with fertilizer.
Alm - To see how applying fertilizer affects vegetable growing.

Planning -

1. Chocse one or two easily grown crop?and a variety with short
duration for each. o

2. Find the recommended rate of fertilizer application and a balanced
fertilizer for the trial. This would be ‘the rate for growing

a medium population on that soil nutrient level.

3. The treatments that should be used are - Recommended fertilizer
vs No fertilizer.

Draw a plan of the area and position the treatments on large plots
using the single block method.

Setting_gp trial.

1. Follow the plan of the arrangement of the plots.
2. Apply the fertilizer in the generally recommended way for grow-
ing the crop. ie. using 2 or 3 applications. This also holds.

for other general practices.

Observations.

1, Observe and note the difficulties in applying fertilizer.

2. Production from each plot (i.e. yield in wt. and fruit gquality).
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Comparina results.

Compare the results and gene: .1 observations from the twc treatments.
Say whether or not you think :hat the difference in production justi-
fy using fertilizer on a larc : scale. '

FW. 16. (Trial).

[

Growing vegetables with diffc 2nt quantities of fertilizer

Aim - To see how .applying di-.ferent rates of fertilizer affecf pro-

ot

duction in a crop.

Planning ) Similz . to trial using different amounts
Setting up trial ) of'lin: (Trial 10. ‘
Observation ) o

Comparing )

Results )

FW. 17. (Trial). ‘ :

Growing vegetables with diffe :nt gradés of fertilizer

Aim - To see the effects of _.fferent fertilizers on‘&.cropf.
Planning -

1. Choqse an'ggsily grown -op fof the trial.

2. Fertilizers used in thevirial. (Use a medium population of the

crop) Treatments. - He .: are some possible treatments for 4
separate trials.

(1) - : (2) : (3) (4)

A-0 fertf. A-0 fert® A-0 fert® A-0 fert®
B-N only B'Nﬂ.m?L-K; B-N only by % B-NL-PL-KL
C-P only C-N, -Py-K C-P only by % C-1y, =Py~
D-K only D-NL-PL-KH D-K only by % D-NH-PH-KH
E-N :P:K E-N,,-P, ~K E-N:P:K by %

M MM
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Use fertilizers with low € of the element.  With fertilizers con-
taining high % of elements, the quantities for each plot will be very
small and difficult to apply evenly. If fertilizers with high nutrient
levels are used, they should be diluted with dry soil from the same
field to make sure that the & N: P: K is not changed.

Treatments exglained~

(1) For using these treatments, use the same weights of each tywe
of fertilizer. '

(2) Using these treatments, first use the same weights for each
type of fortilizexr in addition to the same total nutrients.
Example - Use the recommended rate (50 lbs/sq. chn. etc.) for
all treatmants and if 30 % total nutrients (30 lbs nutrients in
100 1bs fert.) is used, than the treatmants would be -

A -0 Pertt.

B - NPK/00-5-5
C - /5-20~5

D - /5-5-20

E - NPK/10-10-10

(3) Using these. treétments} find the % of the element found .in each
type of fertilizer so that approx. the same weight of nutrients
can be used for each treatment. Do

Example.

Sulphate of ammonia (208N) , single super-phosphate (20%P) and potash
(30%K) are to be used. The complete fertilizer (10-10-10) is to be
applied at the rate (R) of 50 1lbs / sqg. chn.

(1) To find weight of total nutrients using the formula-
wt. of tot. nutrients = § E x R '
ie. Fert. NPKW = 30 x 50
100
= 15 1lbs
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(ii) To find rate of apnllcation, when wt. of fert. NPK is knf"n.
the same formula can be used. . ’ -
ie‘ wt.. Qf tot. nutrients f=~%iE’x R
wt. of tot. nutrients = R ' O .
$ E B f- T T

So that the rate to be used in the trial would be_?-f

Y 5

A - O fert. = T . AR
B - 15 = 75 1bs / sq. éﬁh.
20/100 . ‘_ ' o i ATCEET
c*.._.- 75 ﬂ:a/gg c"“- S .
’ .'2 7 .o ‘:-,'., e :;. ’

My
' .
.
‘“,.

D - 15 =S50 1lbs/sq. chni. - - |
g R S

304100 SRR .

E - 50 1bs/ sg. chn from recomm.

If a 30% K fertilizer is not available, get a heap of sand and wck it
throughly for a few days. Turn it before each wetting so that a-. much
nutrients as possible are washed out. Add the dry sand as a fullcr
material to muriate of potash (60%K) in a 1:1 mixture. Use the re-
- quired amount of this for D., OR use some dry soil from the field as
mentioned before... -

B P Lot

-
e e -4

Setting up trials - Set Gach trial following its plan.

Observations - ) -

o - 3 S AN

1. 'Look for signs of deficiency and excess of plant clements « -
each plot. » o Lo =

2. Observe and note thejévé;éiitér0wth per piot.~

3. Record production i.e.'yié}&:%wgg) and fruit’ description.

Lo



nggaring results.,

Discuss the results, compare treatments and try to draw conclusions,
What type of fertilizer analysis would you recommend to farmers in
the community.

FW. (Trial)

Growing vegetables with different numbers of
fertilizer agglications.

Aim - 'To see the effects of diffarent nnmbers of application on ve-
getable yields.

Pfaﬂning -
1.  Choose one or two crops for the trial.

2. . Find the recammended grade and rate of application (R) for nor-
mal} groming of the crop selected, at a nediun.populatinn ox what
soj.lq '

3. The treatments should be:-

T - OR i.e. applyno fert®,

T, - R, i.e. apply R at planting.

T, - R/, “i.e. apply % R at planting and % R later.

Ty - R/3 i.e. apply 1/3 R at planting and 1/3 R in two later
applications at given intervals.

5 - R/, i.e. apply % R at planting and % R in three later
applications.

The time of application (wks) after planting) should be determined in
planting the trial.
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Setting up the trial - . -

‘Each crop should be planted. in a separate area followina the plan of

the trial. - . e : e e
Observation -

1. Make general notes of points that seem to be 1mportant in dis-
cussing the resultse,- . - : S :

S A cemimme .t a8 Mmeems - m T T eman

2. Record production.

Combéring results.

Compare the treatments in the usual way and try to draw conclusions.
How many applications would you recommend to farmers for growing the
crops tested. LR ST : ’

. The results from these fertilizer trials (no. 15-18) should be cheacked

: ..tq see_how consistent and how. significant: the differencas are. Larger

plot sizes and 2 or 3 of the best results can he combined (best grades

and rates on a few crops) to compargygrofitable treatments are.
| SRR T4 : R 4 N

PP S 3 . o

FW. 19 (Demonstration)

.y

Growing vegetables to observe nutrient deficiency

L
e

Aim - To try iden;ify.gigns,of element deficiencies in some vegetable
crops. - S '

Planning. . . T s e L

1. Choose between 6 and 10 crops making'sure that there are at’least
2 crops of each type i.e. fruit{‘leaf& ete: (Include corn as de-

-

ficiencies can be easily identified in it.)

2. Try to locate an area on the farm where manure has never been
or applied in frequently in small amounts.
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3. Draw a plan of the area, dividing into plots at not less than &
plots per crop. Position the crops using gitper‘the completely
random or random in blocks method.

~Setting demonstration

‘Piant the crops as shown in the plan and grow them using thc general
recommended practices. No form of manurc or fertilizers should be add-
ed . Make sure that plants get adequate supply .of wager throughout

the trial. Many times what looks like a nutrient hunger sign, is real-
ly a sign that the plant needs water. i

Observations.

1. Observe the plots weekly and note the symptoms and the element
that is suspected to be in short supply. The symptoms should be
described in details. Occasional samples of roots should also
be taken from each plot.

2. Record the production paying particular attention to fruit des-
cription. Signs of deficiency on fruits should be described in
details. Discuss the observations from different crops.

FW. 20. (Trial)

Growing vegetables to correct nutrient deficiencies

Aim - To try and identify and correct signs of deficiencies in some
vegetable crops.

Planning ) Similar to no. 19 except that the 4 plots for
Setting-up ) each crop should be put beside each other. Try
Observation ) to identify the nutrient in short supply for the

whole crop (at least in 2 plots) and not fecr each
plot.
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Correcting deficiency.

1.

3.

4.

After the suspected deficiency has been identified for the crop,
decide on how you plan to correct it. (i.e. using solid ferti-
lizer or foliar spray).

Apply the method planned to one plot showing the deficiency. Care

fully mark the plot in addition to keeping your notes.’

Whenever you have added the suspected deficient nutrient, obserwve
the plot for one or two weeks. If there is no marked change in
the appearance of the plant, then the nutrient applied was nct
the one in short supply.

With 2 or 3 suspected dcficiencies, try to correct only one de-
ficiency in each plot at a time. Leave one plot on which no
nutrients have been applied throughout the trial. This will be
the control plot neeﬁ?for comparison.
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PLANNING

Chapter 23.

FW.

21. (Trial)

Growing vegetables from diffe-ent

methods of planting (1)

Aim ~ To introduce students co different methods of planting vegetables

Planting.

l.

Choose a crop that can e easily grown from direct planting or
from transplanting. eg. tomato, lettuce, cabbage, pepper.

The methods to be used cre direct planting, pesat pot planting
and transplanting. Find the size of the land to be used and buy
enough seeds to plant this area. Divide the seeds into roughly

{3 equal amounts. Also buy the required number of small peat pots

(approx. 2x2x2 cubic ins.)

Prepare the area for thc work and divide it into three large plots.
Also prepare a small nursery. Draw a plan to show where the
different methcds will e used. Or set up the seeds in seed ked
and peat pot and prepar: land and plant all plots at the same
time. This does not give as great a comparison as the first
method. '

Setting up the trial.

1.

2.

Plant 2 seeds directly .n each peat pots, sow in the nursery and
plant some directly in “he field on the same day.

Grow the crop as genera’ly recommended when using each method.
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Observat. ons and records.

1. Ob. arve and note how each practice has tc be applied for each
me- hod. Alsoc the difficulties and advantages in using the
meihod. Pay special attention to labour required for planting,
watering and weeding neaded.

2, Re:. ord production from each nlot. Discuss the“obsefvafions from
thm}methods. Which one would you recommend to the farmer in the
ar:a - Why?

FW. 21. (Trial ) | o o

Growihgsyegetables from different methods of planting (2)

Aim -~ T see the effects of different planting methods on yields.

Planning - ) This trial is similar in most ways to the gener
Setting vp trial ) - al work (No.21) except that 1 or 2 crops should

Observat: .ons ) be grown each in separate area. Plots should b
SRS a— positioned by complete randomizing or random
- in blocks. The only records needed are that of
yields. Compare the results from the trial and
try to draw conclusions.

FW. 22. (Trial)

Growing regetables on banks and in furrows.

Aim - T, compare planting on banks vs planting invfurrows in vegetabl
growing. '

Planninc¢ -~

1. Ct vose 1 or 2 crops for the trial. Each crop can be grown eithe
fr -m direct seeding or from transplanting. - ’

2. Ct>ose 2 separate sections for this test.
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Draw the plan of each section to be used, and, first position
each crop in a separate area. Use the single block method to
position the 2 treatments-(i.e. planting on banks vs in furrows)
in each.

One section should be irrigated while the other should be grown
with seasonal rainfall. This trial should be done in the dryer
periods of the year. '

Sett ng up trials.

1.

Set up the trials as planned using the generally recommended
practices in growing. No molding should be done to the plots as
the crops should grow in the same positions.as planted.

Obse:rvations and records.

1.

3.

Pay attention to labour requirements and difficulties with each
method.

Observe the overall growth on each plot in each section. Pay
special attention to root and other diseases. Also notice total

growth for each plot.

Record production.

Compzring results -

1.

2.

Compare the two treatments for each crop in.each section.

Compzre the observations from the two sections. If you use two
crops, do the results differ for each crop? . Try to draw con-
clusions on the trial.

What method would you recommend to the farmers in your area -
Why?
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FW. 23. (Trial).

‘ Growing different crops using different planting methods.

Aim - To see how different crops respond to direct in seeding trans-
planting.

Planning,~

1. Choose 6 to 10 Végetable crops with at least 2 of each type of
vegetables. Make sure that some have fine seeds (smaller than
okra seed) and about the same number have large seeds.

g, Draw a plan of the-area, dividing the area for the trial accord-

ing to the number of crops. Allow a separate area for each crop.
Sub-divide each area into plots and use the single block method
to lay out the two planting methods (Use small plots)

3. ° A half of the’amount of seeds bought to plant each crop should
be planted in a nursery. o

Setting up trial.

1. About a week befo;e the seeds in the nursery are ready for plant-
ing, prepare the section for each crop. (If weed control is by
the pre-plant method, then the land precparation would be earlier).

2. Direct planting and transplanting to plots shquia be done at the
same time in each crop. Count the number of seeds planted on

each plot and note it.

3. Make sure that the crops are supplied with encugh water especial-
ly at planting. )

Observations and records.

1. Observe and note how successful the method of planting has been
on each plot.
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Using an index like this:-

Plants - no. of seed/plants growing x 100 &
growing - no. of sceds/plants planted.

Note that the above formula is simllar to that for %G, but is not
the sare. '

2. Record the time to 1lst reap and to final reaping in ‘addition to the
total production from each plot.

Comparing -esults.

The result: from the two methods of planting should be compared first
for each’crop, then for all crops.

Say which crops you would recommend for dlrect seedxng and which ones
for . transplanting - Why? < ‘

FW. 24, (Demonstration)

Growing vegetables in containers.

Aim - To compare vegetable growing in containers with growing in the
field. ' ' '

St e
I el

Planning and setting up demonstration.

1. Choose about 10 vegetable crops, 3 fruit, 4 leafy and“3"¥bot
vegetables.

2. Plant about 29 seeds of_each crop in separate plots at about a
A of the recommended planting distance for each crop.

3. Plant the same amount of seeds for each crop in plastic bags, or
other containers of not less than 6"x6"x6" . Plant one seed in
each container and put the bags a few inches away from each other.
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The idea is to get a population in almost the same area as plant-
ed in the field. If the containers are big, for example boxes

or pans of more than 12"x12"x12" (or 30x30x30 cm) then the number
of seeds planted in each containers can be increased and the pop-
ulation in the plots also stepped-up.

4. Put the containers in the open on a concreted or gravelly area.

5. The usual cultivation practices should be applied to the plots in
the field. But those in the containers will have tc be watered
about 2 or 3 times each week, with one aoplication of a balanced
N-P-K fertilizer solution. (1 ounce per. plant per week can be
used). Apply the same amount of fertilizer to the plots plénted
in “the open.

Observation and records.

Try to keep a record of the total amount of fertilizer-used and at the
end of the experiment, calculate the amount aprlied per plant.

Record growth, foliage and fruit description. Also record root growth
of samples from the plots and from crops grown in the'containers. .

Record the production for each crop, time to first and finaliréaping
from plots and containers. Observe and note any important features,
advantages and problems especially in growing the crops in the con-
tainers.

Comparing results.

Calculate the average yield per plant for eacﬁ'crbp and compare yieids
from open plots and containers. '

Dc you think that planting of vegetables in containers can be used
successfully in town areas and other places where soil conditicns and

land space make it very difficult or impossible to plant in fields?
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FW. 25. (Trial).

Growing vegetables from broadcasting seeds.

Aim - To introduce students to broadcasting seeds in different vege-
table crops.

Plannin

1. Choose 2 crops from each type of vegetable, making sure that one -
has small seeds and the other large seeds. These crops should be
ones that are easily grown from direct planting. (Include beans,
mustard, turnip). )

2. Each chp should be grown from planting seeds in rows vs broad-
. casting. Draw a plan with each of the crops in a separate area.
Use the single block method for positioning the treatments on

small plots.

Setting up trial.

1. rollow;thé plan prepared using about the same amount of seeds for
planting each plot of a crop. The general population for plant-
ing the crops in rows should be used to determine the amount of
seeds to be used. '

2, Apply the other general practices for growing the crop. Chemical
weed control should not be used.

Observations and records.

1. Observe and indicate how successful each method of planting is in
each plot (eg. Good, Fair, Pcor ) can bhe used as an index pro-
viding objective standards for each are set.

2. ~ Pay attention to the problems and advantage in using each method-
Suggest solutions to these problems.
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3. Record production i.e. yields (wts) and fruit quality. WYould

you recommend any one of these crops to be grown from broadcast-
ing. - Why?

FW. 26. (Demonstration)

Growing vegetables from vegetative parts.

Aim - To see if vegetables can be successfully grown by some methods
of vegetative reproduction.

Planning -

"1, Chcose a variety of cucumber, egg plant, tomato, kohl-rabi, tur-

nip and potato. Try to grow the first three crops from stem
cuttings, budding and grafting, the other 3 from cutting of ma-
ture tubers. Grow the potatoes (sweet and non-sweet) from stem
cuttings as well as tubers. | b

2. The number of crops tested at a time will depend on how advanced-
the class is. The work should not be set up unless the same crop
4dn a later stage (over 4 weeks in field) is beinﬁ grown on the
farm, Use 4 small plots ( not more than §d.§q. ft.) for the first
set of crops. B :

Séttihg up the demonstration.

Cucumber, egg plant and tomato. Let us say that the varieties of each
crop-are V; and V,. '

1. Plant two plots of V, and one of V, with seceds. Later thin ocut
to about 10 plants on each plect. Plant the other plot with about
the same number of cuttings from the advanced piot in the other
part of the field. | '

2, When suitable buds, scion (top 6"-8" of a branch) and stocks are
available bud one plot of vV, and graft the other plot with parts
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from V,. The stock is the part of the plant that will receive
either a bud or a scion. Potato, Kohl-rabi and turnip.

3. Plant one plot of each crop from seeds and one plot from cutting
of mature tubers and whole tubers.

Observation -

Observe the plants on each plot.
Do you think this work can benefit vegetable production in any way - How?

FW. 27. (Trial)
Growing vegetables from different populations

Aim - To see how different populations affects vegetable growing.

Planning -

1. Choose 1 or 2 crops that are easily grown from direct plantiné and
having large seeds. (Use crops with popn.» (5000_plants/ sq. chn.
or 400 sq. m). 4 T

2, Find a medium recoﬁhended population for each crop. Let this be
the recommended population (population R). Popn in each treat-
ment.
ie. A - %k popn. R (o] - 1% popn R

B - pOpn R D - 2 popn R.
3. Draw a plan of the area for each crop showing the position of the

populations in the trial.

Sett. ng- up the trial.

1. Set up the trial following the plan using suitable p. dist. for
the required population. Grow each crop according to generally
recomm. practices. Each crop should be grown with either a bal .-
anced fertilizer or a generally recomm. analysis at a suitable rate.
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Observations and records.

1. Observe points of special interest in overall growth and the
practices as they relate to each plot. Disease, insects, weed
control and harvesting should be locked at carefully.

2. Record production from each plot ie. yields (wts) and fruit
quality.

Comparing results. . '

AR . . A : . i
. . .

Put the data from plots of the same treatment together and compare the
treatments. : Co

i
If more than one crop has been used, compare the results from both.
What population would you recommend to the vegetable farmer in growing
each éfép'witﬁ“thaf'rate?Of fertilizer? - Give reason

FW. 28. (Trial)

. .Growing vegetables with different populations ‘
at different rates of fertilizer application.

Aim - To see how different plant populations at different rates of fert
application affect production. )

Planning -

1. Choose 1 or 2 crops that are easily grown from direct planting.
Find its recommended range of population: Use the ldwest popu-
lation as popn 1, the medium as popn 2, and the highest as popn 3.

2, Find the recommended grade and range of rates of fertilizer for
that crop at that soil NPK. Use the lowest rate as R 1+ the .
medium as R, and highest as R,. '
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3. The treatments that can be used are:-

A - Pop™l with R D - Pop™ 1 with R G - Pop" 1 with R

| : 1 2 3
B - Pop"2 with 'Rl E: - Pop" 2 with Rz' " H - Pop”™ 2 with Ry
C - Pop’ 3withRy F - Pop" 3 with R, I - Pop™ 3 with Ry

(A group of students can be assigned to each ‘set of treatments).

Note that for each:range of populdtion, and fertilizer rate, it is best
to use a medium value for the experiment.

Draw a plan of the area showing the plete-and~p031tlon the treatments
on it. . !

A}
R

Setting up. )  Similar to Tr;al no. 27 ' .

Observations and ) Suitable- plpntlng distances should be used for each
records ) population. Calculations for these’ plantlng dis-

tances can be made from table (12:4)

Comparing results - . ' i : - oL
Put the results together and try to decxde which pOpﬂIat;on and rate of
application you would recommend to farmers in the area.:

P L =~

]

FW. 29 (Demonstration)

Growing vegetables to increase number of'reapings:

Aim - To see how planting at different times can improte vegetable pro-

duction on a farm. (Testing the multi-plantingsystem)
1

Planning -

- PR . .

1, Choose 2 easily grown crops of short duration (approx 12 weeks).
Short crops are choosen to complete the trial in-a school year
" (8-9 mths.) The table on crops suited for different seasons
(chap. 9.) should be checked to make sure that the crops choosen
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will grow well in the p@Xiod when the trial is done. It is best
‘to choose crops that are not seriously affected by seasons.

2, A plan should be drawn of the section to be used, dividing it ir
6 to 8 large plots depending on the length of time available for
doing the trial. :

Example.

Here is a model plan using &tring beans (Cl) and cucumber (02)1 Each

- crop 1s of approx. 12 weeks. o '
1 2 3 4 -~ 5
G ¢ <1 G o 1
et plant|lst wk Oct wk Oct [lst wk Nov |3rd wk Mov |lst wk Deo.
st reap |lst wk Daeg {3rd wk Dec |lst wk Jan [3rd wk Jan [lst wk Feb.
C2 | C2 C2 C2 C2
nd plant}|3rd wk Dec |lst wk Jan [3rd wk Jan |lst wk Feb |3rd wk Feb.
nd reap |3rd wk Mar |[lst wk Apr |3rd wk Apr 1st wk May |3rd wk May
6 7 8 9 10
C2 C; C2 C2 )
1st plant{2nd wk Oct |4th wk Oct |2nd wk Nov |4th wk Nov |2nd wk Dec.
1lst reap |2nd wk Jan |4th wk Jan |2nd wk Feb [4th wk Feb |2nd wk Mar.
Cl ' Cl Cl Cl Cl
2nd plant [4th wk Jan [2nd wk Feb ([4th wk Feb 2nd wk Mar |4th wk Mar.
2nd reap |4th wk Mar [2nd wk Apr [4th wk Apr |2nd wk May i@th wk May.

* 1 st reap and 2nd reap refers to the end of such reapings.
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Study the modei carefully. The crop symbol in the bracket on each plot,
is for the 1lst crop that will be grown on the plot (top symbol) and for
the 2nd crop (bottom symbol). Use this as a guide in making your own
plans. Make sure to have one or more replicates in this work.

Setting up demonstration.

S8et up the work according to your plans. The first half of the area
(plots 1-4) can be set up while the area for plots 5-8 is still occu-
pied by a crop in harvesting.

Observations -

No detailed observation of the crop is necessary. Try to think of how
the trial can be applied to vegetable growing for farmers. Your notes
and obgexrvations would be in this direction. Take special attention to
problems and how you think they can be solved. Keep records of dates
of reaping from each plot,

Comparing results,

Look at the notes you have collected and try to see how this trial

can help to improwve vegetable production on a large scale. Try to
suggest ways of improving the technique where you observe room for im-
provement to meet the needs of your area.

In thinking of for example, the length of time between planting the
different plots, bear in mind the following:-

1. The larger the scalg;broduction if it is not highly mechanized, be-
cause each plot would be larger, it might take as much as one or
two weeks for preparing and planting a plot.

2. For most of the time, the farmer alsoc has to be reaping while
planting. These might keep the grower so occupied that the
difference of a week for planting each section is necessary.
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Do you think ¢hat this technique will significantly increase total pro-—
i dueticn, or it only distributes the product more evenly? How does this
. benefit the farmer?

L.
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« IRRIGATION AND: DRAINAGE

30. (Trial) -

Growigg vegetables with irrigation

~ -—

Aim - To see how irrigation affects vegetable growing.

Planning -

S P

Choase l.or_g fruit, leaf. and root qegetablgs.fo; this.work; Try

to -include cucumber as it shows up certain important points in the
trial. . . i . -!'n'c . L .« =

The crops should be grown in large plots with a large plot for each
treatment viz. ~ No irrigation vs Recomm. iyrigation vs Daily irri-

- -..gagion. This ¢xial should be. logated in an 4ree nok .likely ¢o be

4.

irrigated hy mistake.

The plot aize ahould br suzh that the sprinklar to be used can wat
a single plot at a time. The plots ghould be located in level land
and measures should ensure that the water applisd to a plot does
not run off the surface. At least 5 ft. (or about 1lim) should be

left betwsan plota. This work should be done in the dryer periods

of the year.

The amount of water applied to the different plots can be con-
trolled by using the same irrigation equipment - small sprinklers
attached to a pipe or pipes with the same flow. The length of
time a plot is watered should be the same but the regularity
different.

Setting up the trial.

1.

2.

Set up the work as planned.

The plot with the recommended irrigation should be watered at in-
tervals similar to the usual growing of the crop eg. 4 hours every
3 days. The plot to be irrigated daily should be watered each
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day until the ecil is saturated, eg 4 hours every day.
3. Grow each crop by its generally recommended practices.
Obgervation and records. R S

1. Look for ‘difference im scil sonditichs of the plots and the'.
effects of this on the crop.

w4

v @ Lamm s

2. Observe the overall growth on each plot (eg. total growth and

SRS ’r°11Ag= dasbription) Pay ‘a special attbation to 8cfisieneice,
o ! insetth and disease <oAtrol om both plants’ and fruits.’ Notes
should be made of the climate during the work. ' -~ .°
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Y

P, 31, (Trial)

Growingrvegetables with different types qf mulch.

Aim - To see some types of mulch that can be used in vegetable pro-
duction.

Planning.

—— . . -

1, Choose 6-10 casily grown crops of different types. Include a
cucurbit and tomato for the ‘work. :

2. Collect the material to be used.ie. Grass, paper, pléétic7&hd wood-
shaving would be some that can be used. Draw a plan to show the
location of the crops and the difforent - types of mulch. Use small
plots and plant each crop in a separate block. Use the lowest pop-
ulation recommendation for each crop as heavy fol1age growth might
have-misleading reSQJts. "

Ve

3. A control plot to be-irriqatéatééﬁvbe included in the trial.

Setting up trial - :
’ I ’ . R A o i

Set up the trial as planned during the dryer months of the year. Remem-

ber to have a plot without mulch for each crop. Plots are not to 'e

irrigated, unless there is also a control plot which wiil be 1rrlgated.

Observation. '
1. Observe overall growth of each plot and record production. ~
2, Make note of the moisture condition of the soil at abdut weekly

intervals. Also the presence of insects in the mulch and whether
or not these insect?atééck the plant. Loock for mulch damage to
the crop. Objective estimation of the amount of moisture in the
soil is required. (eg. % moisture above field capacity).



-92-
3. Obeerve the general difficulties in applying each particularly in
laying down the mulch and planting the crop. Also note how the
general practices have to be applied to the crop growth under the
mulch. !

Would you recommend mulching to farmerl in your area? 1t so,—yhich of
thesa would yoy regommend? - Why? '

M. 33, (Trial) -,
GrOWng veqetables under mulch.

Aim ~ To see how mulching affects yields. . .

Tl.' 'Chboseyl or 2 easily grown'c;ppao ) i

3. Décidé on'l_muléh'that is available 1h the érea and'suited for
vagetable production., This should be used for the mulch troatment
V8 no mulch in the trial. Draw a plan ¢to shou positioning of the
treatmentg on small ar largg‘plots.

3. Use the lowest, recommended population for the crop so that heavy
foliage will not shade the plot and reduce evaporatoomn, :This mighi
give misleading results. ' ‘ o

~

Settiné up tfial.

This experiment is to be set up as planned and the recommended practices
applied for growing the crop under mulch. The trial should be ge@ up
during dryier periods of the year and plots are not be irrigated.

Observations and records.

e

" 1.  oObserve and note éhe,overall'grgwtﬁ on each plot.

2. 'Record production per plot.
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. . Comparing results

1. Discuss the results, compare two treatments and try to draw con-
clusions. W"Would you reccmmend mulching on a large scale your area
- Why?

Conclusions and recommendations

If conclusions are to be used for further work on recommendations to be
made to farmers, do the experiment at least 3 times and check the signi-
ficarce and consistence of these results before using them., =

PEST CONTROL

FW. 23. (Trial)

Control insects in vegetables.

Aim -~ To identify and control insects in different vegetable crops.

Planning-

1.  Choose about 10 crops including at least two from each type of
vegetables.

2. Divide the area to be used in small plots, allowing 4 plots be-
side each other for a crop. Assign a treatment to each plot in
the following order:~ (a) No control (b) Contact insecticide
(c) Digestive insecticide (d) Systemic insecticide.™

Use the same order for each crop. Draw a plan to show the posi-
ticn of crops and treatments. Put each type of vegetables in a
separate block.
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Plots should be set up no less than 5 feet apart and surrounded
py 6-10 guard rows. These rows should not be treated except on

‘the control plots. Where practical, the plots may be surrounded

with fine mesh, crocus bags or dry coconut leaves to form a
fence of 4 to 6 feet high.

_Z_ , // \ ; . tzzzf:;;e'd areas
%\ a
\ L |

The reason for taking these measures, is to prevent the movement of
pests from one plot to another. If insects can move freely, then the
contact insecticide for example might kill all the pests, and it will
appear as if the other pesticides were also ecffective. Furthermore,

how effective a spray is can be very clearly scen if there are no
insects in the sprayed areca of the plot, hut insects are present in
the guard rows around the plot.

Setting up trial

1.

Set up the experiment as planned applying the other practices in
the generally recommended way for growing each type of Vegetable.
Control discases on all plots.

When insects attack a crop, students should try to identify the
insect. Detailed description for each type insect should be made
in addition to the approx length and measurement across the in-
sect. Then apply thc control method to the plot on which it is
to be used. The same chemical should be applied to a plot,
throughout the crop. Insecticides must be applied with a sticker
solution. (eg. trial) at generally recommended number of days
between applications.

Very good weed control is needed to prevent harbouring of pests.
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Okservations and records.

Try to see which method of control is most effective for controlling each
type of insect. Different types present on different plots will indi-
cate which insect a chemical can not control. The presence of the no
control plots will be the test as to how effective a chemical is in its
control.

. Remember that standards have to be used in determing"héﬁ effectivg the
centrol is. Record and compare production - quantity and quality of the
produce reaped. .

FW. 34. (Trial)

Controlling diseases

Aim - To identify and control diseases in different vegetable crops.

Planning - Similar to work on controlling insects (no.33

)
Setting up ) except that 3 different chemicals recommended
work ) for control of a wide range cf diseases will be
Observations ) used. Try to control ingects on all plots.

The idea behind this trial, like the previous
one is to demonstrate the need first to con-
trol diseases since these will affect quality
and amount of the produce reaped. Use the
fungicide which can cohtrol the disease on the
crop grown.

Comparing results.

Compare the production figures and fruit quality_ffom different treatments.
Have the chemicals been able to rid the crops of all the diseases observ-
ed - Say why you think this is so. .
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WEED CONTROL

FW. 35. (Trial)

Testing weedicides

+

Aim - To see the effects of different types of weedicides used in var-
ious ways.

Planning

1. Choose each crop as is necessary for the particular test. Here
are some simple ones.

A - No weed control

B - Using a pre-emergent weedicide before emergence of weeds
vs use after emergence.

C - Using a post-emergent weedicide before emergence of weeds
vs after emergence.

D - Using broad-leaf selective weedicide to control weeds in
a grass family crop (eg. corn) vs control in a broad leaf
crop. (eg. beans)

E - Using grass selective weedicide to control weeds in a
broad-leaf crop vs control in a grass family crop.

F - Use of contact weedicide without the spray touching the
crop vs allowing the spray to touch 1it.

In D and E spray the wéedicide directly on weeds .and crop.

2. Use only small plots not more than 50 sqg. ft -(or about 6 sq. m)
for the work as in some cases the crop will be destroyed.
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Observations and records

Observe and note the effect of the weedicide on each blot. 'Set stan-
dards to measure effectiveness of the weedicides .

Reccrd and compare the production from cach treatment. How is know-
ledge of types off weedicide and the use of each tvpe 1mportant to the
vegetable farmer. '

FW. 36. (Trial)

Growing vegetables with different methods of controlling weeds.

Aim - To compare the effectiveness of different methods of weed-control
and how weed control affect production of vegetables.

,Planning.

1. Choose about 3 crops for the test 1nc1ud1ng a cucurblt. Use crops
to be grown from direct seeding.

2. Each crop is to be planted in a separate block with 1 or 2 plots
for each treatment i.e. Mo contrcl, vs mechanical control vs

chemical control. Use a post-energent spray suited for each crop.

Draw the plan showing positioning of the method of control.
Each method should be applied when necessary.

Setting up trial

Set up the work as outlined above.

Observations and records.

1. Observe the problems in applying the methods tesfed'and note the
effectiveness of each. A suitable index would be the regularity
with which the method has to be applled. e

2. Overall growth of plants in each plot and reeords'of production.
Compare the 3 treatments.
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- Aim - To compare effect of weed control on production.

The trial is to illustrate how the regularity of weedingmaffect pro-
duction. 3 or 4 treatments are enough.

eg. A No control

B - Weeded every week
. c - Wehed every 2 weeks = S -
D =~ Weeded every 3 weeks

E - Weeded every 4 weeks

One method of control on one crop can be used. More than one method
- manual, mechanical and chemical can be used on one or more than one
crop. '

Observation and records.

Keep a closg‘dheck on the crop growth, also on weed growth each week.
Standards used to assess weed growth, must be defined,

Compare results

Compare production figures for each treatment.

FW. 38. (Trial)

Inter-row cultivation.

' "Aim - To demonstrate the effect of inter-row tillage on the growth
and production of a crop.

In this trial, we can have l.or 2 crops grown with 1 or 2 treatments
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1

besidee the control plots."‘

-~
s

Example. Crop:  Corn

Treatments: ~ No inter-tillage :
S vs Inter-tillage at 4 weeks old
© s Inter-tillage at 4 and 8 weeks old.

Record broduction.fiéures and compare,them.

FW. 39. (Trial)

Reaging vegetables at the correet time. _ - - e i

Ajin - Io sea the<1moortance of reapinG'iinn in vegetdhih-production

e

Planninq - ;,To thls work, a large plet of cucumber and one of

and Setting up ) uatotmallon oan eitho: be gxown for this work, ox

the work. ) samples can be used from.plots in a work. in which
production is not the main factor tested (eg. some
mulching, disease, insects or weed control trials),

.
A d

servations and records s
1. Mark certain flower as soon aa they -are ohserved tombe fully open.
A bit of plastic tape loosely tied with the data-written on it,

can be tied around the stalk of the flower. Knitting wool with
'different colours for different dates is better.

2. Reap about 5 fruita'at daily intervals or 2 days intervals from
about a week before the crop shoula reach its first reaping to
about a week after. The fruits reaped on” each occasion should be
of the same number of days from flowering. The dates on the mar-
kets will be used here. ' ‘ '
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3. Find the average weight of the fruits and a number of studen’s
should eat portions of each fruit reaped. Quallty of’ frults'
according to their tastes, should be rated as -good, fair, poHor.
Look at seed maturity, sweetness, colour etc to define the quality
of the fruits.

Ch e ,
Does each _crop show a given number Qf days or a range of days from
flowering at which fruits are of good qualxty. What is the time pcriod
over which the quality is good? Is the quality best when the prod ce
is heaviest?
Do you think this work is relevant to the vegetable farmer - How?

FW. 40. (Trial)

LT K v RN
v sen e

. s ——-

v otables on a larqge scale to determine

" Aim - To int:oduce students to veqetable production on a large sca e
' and the economics involved. | ’ o :

1. Choose 1 or 2 vegetable crops on which numerous trials have ~een

done using different factors to test production. The factor~ to
be used are not those that necessarly give‘maxtMEM'p!-in-txor but
.those that could economicallx give these results. ga;kets s! oyld

T " aleo be available for these crops. . o

1

2. Select an are