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Enter the various farm work activities for the
erop indieated in the heading in the order in
which they occur. Indicate the time it takes to
complete each task from heglmning o end by
blocking in the respective rectangles in the
body of the table., Thus if c¢learing for your
crop starts at the beginning of February and
ends in mid-March, you would block in the three
corresponding rectangles. This form gives a more
detailed picture for one crop whereas the other
form makes possible a less detailed analysis of
geveral cropa at a time.

CALENDAR OF FARM WORK
(FOR ONE CROP ONLY)
CROP UNDER OBSERVATION

.
L

Menth

farm
work

activity
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“ B g 4 g What crops are grown on the farms of the community?
B
for con- for home for pale
CTOP sumption congump— only
tion &
for sale

(1) CROPS CONTAINING MOSTLY STARCH AND SUGAR

N g Nt

a) cereals: . }
maize g E 3 g %
()
b) root & tuber
crops:
Irish potatoes
e} other crops:

guinea corn

yam

cassava

cocoyanm

colocasia

plantains § ;

rice

sweet potatoes
bananas

sugar cane
fruit

(2) CROPS CONTAINING MAINLY PROTEIN
R {3 3 3
cow peas ’

{3) CROPS CONTAINING FAT AND PROTEIN _
groundnuts E } E ; s g

egusi melon }

: (4) CROPS CONTAINING MOSTLY FAT
- F 0il palm () () ()

(5) OTHER CROPS

vegetables
spices

kola trees
coffee trees
cocoa trees
rubber trees
tobaceo

Please tick where appropriatel!
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INTERVIEW GUIDE
FOR A
SURVEY 0N TRADITPTIONAL FARMT NG

In order to acquire a good understanding of traditional
agriculture in your community, we would suggest that
You collect information from individual farmers, both
women and men. The best way to do this would be to dige-
cuss with them their various Plots one by one. Such an
investigation could be dome with small groups of pupils,
In that case, however, only a few of the *opics treated
in thig guide should be taken up at one time,

1. Size of the Parm

See together with the woman or man in question as many
of her/his plots as possible
1+.1. number of plots farmed. by men in the household ,..

by women in the household ...
1.2. size of plots

It is difficult to know the approximate size of traditional
farm plots since size in itself does not usually matter
to the farmer. Plots rarely have straight boundaries, which
makes exact measurement wvery time~consuming and difficult.
e ghall therefore propose methods of estimating the size
of the plots approximately.
- If the farmer knows the size of his farm plots,
enter this information in +the table bpelow and
speclfy the unit of measurement (hectare, A0TeS, 444 )}
- If the farmer does not know the area of his farm'
Plots, proceed as follows:

(1)} in the case of tree crop farms (coffee, cocoa

0il palms, raffla a, etc.)
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- if the farmer knows the number of trees, find
out the average planting distance between the
trees (by pacing the distance between a number
of trees). Once you know the average distance
you can estimate the total area of the plot using
the formula:

. ;. 2
area = number of trees x planting distance

- if the farmer does not know the number of trees,
walk arcund the farm boundary, pace it out and
draw a sketch on a piece of paper. Where the
boundary is curved, draw it in your sketch as
a series of short straight lines joining up the
main points. Find out the average planting
distance between trees. Estimate the area of
the plot from your sketch {for details see
instructions at the end of this sectiom). To get
the number of trees, use the formula:

Total area of plot

Number of trees =

planting distance 2

(2) in the case of food erop farms

Proceed as with tree crop farms where the
number of trees is unknown and esiimate the
gsize of the farm plot from your sketch.
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Plots with tree crops:
lot Kind of average number area other
: crops
FNO trees planting of of betwegn grown
digtance trees trees the trees

Plots with food crops (annual and bionnial):

Plot area

No of Crops own
plot ps gr
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Many farmers have a large number of small plots
geattered over a wide area. If this is so, you may

not have the time to imspect all of them, although it
would be desirable. Try to get an estimate of their
gize by asking the farmer and his wife/wives to compare
them with the plots you have seen. ‘

As far as farm size is concermed, you should now be

able to find out

- +the total area of the farm plots (by adding all the
estimates of size)

- the largest and the smallest plot,

- +the average size of the plois {(dividing the total
area by the mumber of plots)

How 1o calculate the area of a farm plot

Walk around the plot to get an idea of‘its shape. You
may stake out each main angle. Measure the distance
between each angle (if you have not staked them out and
if you are with someone, ask him to go to the next angle
and walk up to him counting your steps).

On a piece of paper, draw the shape of the field, after
gselecting a scale (e.g. 1 square on the paper = 1 meter)

b .
CZ) d (:) dl(:) o
‘ 3 f

Divide your drawing into common geometrical shapes
(squares, rectangles, triangles, trapezoids).
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CGalculate the area for each of the shapes. Here is the
example of the above Figure:

the area of triangle i = CxH
2
the area of rectangle Y = AxD
E+D
the area of trapezoid Z m — i x I
2
Total area = Area X + Area Y 3+ Area 2
Convert the total area into ares
100 M = 1 are
1 hectare = 100 ares = 10.000 M

GEOMETRY REMINDERS

The area of a rectangle is the product of two adja-
cent sides (length multiplied by width)

The area of a triangle is one-half the product of the

base and the corresponding altitude.
The area of a trapezoid is the product of its alti-
tude and one-half the sum of the length of its bases

T2

The slope of a farm plot is important because it has

a major influence on eroaion., Especially in hiily areas
it would be a good exercisge %o find out the slope, and
alsoc whether farmers control erosion, and 1f so, how.

The following is a very simple method of finding out

the adient, which is a recognized measure of the slope.

How %o measure the slope of a farm plot

- (ut a one-meter long pole and vertically place it
in the ground at the bottom of the slope. (A)

- Ask someone to ¢limb the slope until you see his
feet on & level with the top of the pole (B)
(Your own eye must alsec be on a level with the %op
of the pole).

- Measure the distance between the base of the pole
and your friend's feet (C)

The gradient will be equal to —%—

Bxample: if = C = 10 m., the gradient = 1/10 = 10%
if C = 20 m., the gradient = 1/20 = 5%
if ¢ = %3 m,, the gradient = 1/33 = 3%

With a 1ittle practice you will soon be able to estimate
the slope of a farm plot simply by looking at it.

Phe figure below shows the 3 gradients,
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‘2. Crops Grown

Ag you find out the size of each plot, make a note
of the crops grown and enter them with the plo%
number and its area in the tables on the preceding
page. Complete for each plot by checking with the
farmer, and ask him for information about the plots

not inspected.

The tables now show for each plet the crop associations
in mmltiple cropping for the current year, How far do
these crop associations agree with the ones shown in

our documentation?

Indicate which crop will be harvested first and which
ones later., Which crops are planted systematically all
over the plot and which ones are dotted here and there?
Use your own symbols to show this information in thé

tables above.

|
/|
=4 E &
= & Y
H H 1}
¥ (-]
|
& = ] :
— ~— - I
[} " i
< X <
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3, Parming Methods

3.1. When you prepare an unused plot for farming, how
do you usually clear it?

forest grasslahd

cutting down grass () ()
cutting of sbrubs and bushes () ()
felling trees () ()
ringbarking trees () ()
burning trees on the farm () ()
leaving some trees for shade () ()
covering grass with soil () ()
leaving grass on the surface

without burning it () ()
burning grass () ()
using machinery () ()
uprooting trees () (3

other work involved in clearing

L N N R R R R R R Y N NN N N RN

3.2. Prepare several tables of the type shown below
amd fill in one for a plet with food crops that
has been burned, one for a feood crop plot that
has not been burned, and at least one for a newly
established tree crop farm. (If there are not any,
agk what was planted when the present tree crop
farms were originally established. ).

Typé of plot: tree/crops { ) food crops only ( )
first clearing with burning ( ) without burninz { )

5

year of crops grown
farming

oy

b B IR RN I SR - g

These tables will repeat at least some of the crop
associations which have cccured in previous tables., But
they do more than that, They also show typical crop
sequences according to.the type of clearing used and the
main crops grown (tree of food crops). The questioms to
asgk are: '
- What do you plant in the first year after clearing?
- What do you plant in the year after that? And what

in the next year?
Continre the questions until the informant says that the
s0il would by then be exhausted, and the plot must be
allowed to lie fallow.
Do the sequences and rotations match with any of those
shown in the documentation? Which one is it? Do people
in the community agree on the crop sequences or does
every farmer have his own sequences?
You can now also see how long food crops are grown in.
tree crop farms. How do people justify what they are
doing in this respect?

3.3. For how many seasons can the farmer continue to
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farm a newly cleared piece of land until the soil
is so exhausted that it must be allowed to lie
fallow.

Number of years of continuwous farming: ..... years

Some crops exhaust the soil faster than others.
Can you tell, for the main crops in the respon-
dent's farm, how long they can be grown conii-

nuously?

Number of seasons of continuous farming

%+5..0nce a plot is exhaﬁéted, how many years or seasons

is it left fallow before it can be used again?
Ngmber of years left fallow:

#eesserensrremonasnnna

The table shows for each crep which methods could

and should be used. Check for each of the crops

farmed by the respondent which methods shé/he uses
and whiech ones she/he leaves out.
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3.7. In order to compare resulis (e.g. total yield f the field but not found within the square.
per hectare or yield per crop per hectare) in f s+ TFor a large (e.g. 1 hectare) farm, you will have to
multiple cropping with yields from single cropping E . make sgeveral density squares.

in "scientific agriculture", you need to know -

how many plante there are per hectare, The number E '
of plants per hectare is +the plant density. It : '
is not possible fo count all the plants, on a Densit table
given plet, and standard planting distances will
not have been used from which the density could _
be easily calculated. Therefore, you can proceed i Crop ¥ of plants in egtimate for

|
|
by sampling. Your sample is & small area in which density sguare one hectare |

you count all the plants growing in it. From there
you generaliise to one hectare. The easiest way of

taking = sample of this sort is to use a density

square,

HOW TO BUILD A DENSITY SQUARE

« Take a 20-meter long rope and 4 stakes. "Country-

rope” will do. )

= To find ocut where to make your survey, sfand in the
field and throw a stick behind you at random (your
density Sguare should be a random sample).

« Around the spot where the stick has fallen, draw.
a square of 5 x 5 meters (on a ground-nut field,

3 - 5 squares of 2x2 meters) by planting your sticks Potal plot

at the 4 corners and stretching the string around
them.

o Count the number of stands or single plants of each
You will need one such table for each of the plots on

which you use a density sguare.

variety within the sguare.
s Inter the figures in the table below and calculate
the density per hectare using the formuia:

[ density per nectare = density per 25 square meters x 400 J f

) |

- - - K . |
NOTE: - You may add to your list rare species present on :
: . . :
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3,8, In order to see more clearly how multiple cropping
is being done maske a sgimplified graphical represen-
tation of the way crops are arranged on the farm.
This means you will have to ugse two seis of symbols.
Firgt you will need one set of symbols to indicate

the tillage.

planting on the flat :__ig

fiurrow

//-7

ridge

» types of mounds

You will need to invent another set of symbols to represent
the crops. Examples are given in the documentation in the
section on planting and sowing. The following figure gives

two more examples:

80

Graphical representation of multiple cropping

systems in Northern Ghana
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In example (2), starting from the left pigeon peas are
planted on the flat, +then there is a ridge where eariy

and late millet are planted. Kext, there is a furrow
planted with cowpeas, and on the next ridge, guinea

corn and maize alternate., The following furrow has -
upland rice in it. The next ridge again has guinea corn
and maize, followed by a cowpea furrow and another ridge
of early and late millet. After that, two rows are planted
on the flat, one row of pigeon peas and one row of pepper.

In example (b), again starting from the left yams are
grown on mournds, and they form rows, The rows of yam
mounds have on each gide of themmwws of either groundnuts
or bambara groundnuts planted on the flat. Befween two
rows of leguminous crops, there is one row of cereals,
either late millet interplanted with early millet or
maize alternating with guinea mrm.

(Graphic representation adapted from Bemnet and Schork,
1978, p 112)
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4, Tields

Crop Amount harvested unit of market price
measurement per unit

In order to get informatiom on this touchy guestion,
ask the following:

For cash crops: How many bags ..sesses..Can you harvest

in a good year, and how many bags ..s.v¢.+.+. in a bad year?
Write down the range thus obtained.

For food crops: How many baskets or bags ........did you
{your wife/wives) harvest last year, both for sale and
for consumption? If you had to buy a basket/bag on the
local market, how much would you pay? Entexr the price per
unit in the last column. ’ '

For plantains/bananas: How many bunches per week do you
usually harvest? How many bunches do you eat in a week
which come from your farm? M
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0f course it ig difficult to get reiiable information
* Since you have already measured the area of the

field, you will have no difficulty measuring the
total production of the field (if the field is

direct approach is possible, You can measure yields '¢ 20 ares, yam production mey be calculated:
'ﬂ 72 kg x 20 ares = 1,440 metric ton.

by asking questions, Except for cash crops, farmers
simply may not be able to remember things in terms of
numbers., Since you live in your school community, a more

directly. Here are some guidelines on how it could be
done for one crop at a time:
- If the farm plot has been completely harvested:
« count the number of baskets, bagé or sheaves.
+ weigh one basket or bag or sheaf.
By multiplying the number of baskets by the unit weight
(remembering %o deduct the weight of the bags, baskets,
buckets, basins ete. used as containers) you can cal=-
‘culate the yield of the field. By dividing the yield
by the area of the field (which has already been cal-
culated) you will alsec obtain the yield per hectare
for each variety.
- If the plot is not fully harvested:
*» You can estimate the average production of one

plant (tuber, ground-nui) by weighing the tubers

or the products of some $wenty plants and dividing

this weight by the number of plants whose pro-

duction you have measured.
« Subsequently you can use the sample established

in your density square to calculate the average

production of oné are (khowing that the 5 X 5 m2

density square = 0.25 are)

Example: .
average production of one yam pilant = 2 kg.
density noted = 9 plants/0,25 ares
density per are = 9 x 4 = 36 plants/are
production per are = 36 x 2 = 72 kg/are.

« You can then estimate the ¥lelds per hectare (in the
above example: 7,2 T/Ha)
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3. _ Scientific Agriculture

3.1. The Meaning of Scientific Agricuiture
Sehool farm work so far has been guided by prin-

ciples of scientific agriculture. Scientific agri-
culture in this context may best be described as
the traditionmal European land-use system systema-
tically changed and improved by applied science.

Any traditional land use system in the world
tends to be well adapted to the conditions under
which it works - the climate, the soil, the existing
technology, the population density and social condi-
tions, If changes in these factors occur siowly, the
land-use system wili be able toadapt to them, but
ad justments are not usually fast enough to cope with
rapid change. The slow pace of natural change in
farming systems is due to the fact that a change of
habit derives exclusively from everyday experience,
Experience comes in the form of shortcomings and
disasters on the one hand, and successful innovations
on the other. Such innovations are often due to good
luck and chance as much as to conscious efforts to
remedy a deteriorating situation. Since these inno-
vations, these new and better ways of farming, are
always introduced by individual farmers, they will
spread only very slowly, depending on how widely the
farmers travel.

Scientific agriculture in Europe was the result of
an approach that put the findings of scientific dis-
giplines such as biology, chemisiry, geology, and
physies to the task of solving agricultural prob=-
lems which European farming itraditions alone, faced
with an increasing pepulation and urbanization, could
not solve. This has resulted in a variety of land-use
systems all permitting permanent cultivation. These

'S0IL
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gystems all did away with the fallow year in the
traditional three years' rotation, The major break-
through in this respect.was the application of
chemigtry to the problem of =oil fertility. The exact
properties of the plant nutrients were identified.
Chemistry found ways and means of producing these
nutrients so that the farmer did not have to rely exclu-
gively on the slow natural processes by which they
were made available in the soil. The resulting develop-
ment of chemical fertilizers {also called inorganic
fertilizers) has been very successful, and did more
than anything else to establish the firm belief in the
omnipotence of seience in agriculture. Pesticides and
ingecticides, the systematic breeding of high-yielding
varieties of all sorts of crops, farm machinery, so-
phisticated techniques of soil improvement and systems
of crop rotation are all instances of the application
of science to agricultfure.

The following table contrasts scientific agrieulture
with both the approach‘followed in Rural Science as
taught and practised in Camerconian primary schools,
and traditional Cameroonian agriculture. The table
warrants careful reading since we shall comment only on
some of its elements,

Factor |Scientifie Rural Seience Eraditional
Agriculture Teaching griculture

- pre- |- deep tillage |~ shallow tillagg - shallow tillage
para-~ - removal of all}- removal of all| - tolerance of

tion shrubs and shrubs and trees selected shrubds
trees and trees
- levelling
- boundaries - boundaries with - shape of plots
with straight] straight lines not important
lines and and right
right angles angles
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Factor [Scientific Rural Science Traditional
Agriculture Teaching Agriculture
~ impro- |- drainage - terracing in some
vement |- anti-erosion areas (e.g. North
of moil measures Cameroon)
gquality|- addition of
limestone etc.
Crops improving the
quality of plant
material through careful selec- careful selection
breeding for tion of planting (o planting material
- high yields material :
-~ adjustment teo )
climatic and introduction of introduection of
soil conditions |new crops new cropa
~ nutritive value
-~ resistance to
diseases and pests
- taste, etc.
intreduction of
new crops
CROP -~ gingle cropping - single cropping|- mixed cropping
HUSBAND - phased planting
RY - planting/sowing - planting/sowing| - planting at ran-
along straight along straight dom on a given
lines lines area
- exact planting - exact planting |- no exact planting
distances distances distances
~ clean weeding - clean weeding - some weed tole-
(use of chemicals rance, weeds
) : used as mulch
- chemical plant - no plant pro- - plant protection
rotection tection agsured by mixed
pesticides, cropping
insecticides)
S0URCE | traditional: man, man man
OF draught animals
POWER | modern:
fuel-powered
motors, electri-
city
| 4 iti %:. - African all- . |- African all-
ng%S - Eﬁ%ﬁi;lfﬁg gand._ gurgose,hand ) ggﬁggse hand
tools, animal- ools 3
THELE- drawn'implements |- specialized - & few Buropean-

MENTS

modern:
sophisticated
engine-powered
machinery

European tools
for gardening

type hand tools
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Because of the great successes achieved through science
in Buropean agriculture, methods developed for agri-~
culture in temperate zones were transferred to tropics
with only minor adjustments. It took people some time
to realize that scientific farming in the tropics meant
more than identifying and breeding high-yielding
varieties of crops. It meant that science would have to
take an altogether new look at principles of soil pre-
paration and crop husbandry, and that basic procedures and
methods would also have to vary according to climatic
and soil faectors.

We shall comment briefly on the above table:

Deep tillage using the plough needs farms without trees
and shrubs as these would disturb ploughing. Advanced
farming machinery such as the various sowing machines

and harvesters need levelled land, i.e. farm areas where
small depressions and holes are filled in and small
elevations are levellgd-down s0 a8 to make a smooth
surface, Farming along straight lines is also a require-
ment of cultivation techniques (weeding, application

of fertilizer) that use animal-drawn or engine-powered
equipment. This has so much shaped the appearance of:
the European and American countryside that the newcomer
to Africa has difficulty in distinguishing a food-érop
farm from the bush, especially in the forest and {tree
savannah zones, : )

Manuring differs for gardens and farms. Traditionally,
farms were fertilized with farmyard manure. But farmyard
manure is available only where animals are kept in
stables so that their dung, mixed with the straw used
for bedding, decomposes to form a very rich mixture that
is ploughed into the soil. In Africa, where farming and
livestock rearing are usually done by quite different
groups of people, farms do not produce any farmyard
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manure, Compost is prepared and used in vegetable gardens
that are much smaller in sige than fields. Preparing good
compost is so much work that it cannot possibly be applied
to farms far away from the compound, although it might
prove feasible for the compound farm. Aas mentioned above,
compound farms are manured by all sorts of household
refuse and apimal droppings thrown on top of the soil

as a kind of mulch. Composting all these items and

hoeing them into the =o0il at the time of farm preparation
and/or planting would provide more soil nutrients.

The science-based methods of improving soil quality
have permitted the cultivation of land formerly thought
unsuitable for farming. By careful drainage, water-
logged areas have been put to use. By adding limestone
and other substances, the structure of the soil has

been changed to suit various crops.
the Green Revolution®, (in use long before such a
movement was launched in the United Republic of Cameroon),
is a slogan denoting spectacular developments in agri-
‘culture due to the breeding of high-yielding varieties
of rice, maize, and wheat. With cereals such as these,
‘the most surprising yields were achieved by careful
prossbreéding of a large number of varieties of the
: pame cereal. Similar attempts have now been made in
fﬁhe cage of root and tuber crops, and specialists assert
'with.confidence that they can breed almost any desirable
guality into a given plant. However, as far as high=
yielding varieties are concerned, there is a drawback:
they thrive only under optimal conditions and thus are
very demanding on the farmer. The right planting time,
correct spacing, the right amount of water, mo com-
petition from weeds, chemical fertilizer and chemical
control of pest - all are requiréd in order to assure
the héavy harvest these varieties are able to yield.
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Some of these requirements involve a bt of work, some
mean heavy finanecial expenditure, It is not surprising,
therefore, that the result of this kind of Green Revo-
lution has been that the rich landowners have profited
most while smallholders have not been able to Buy the
necessary artificial fertilizers and pesticides even
when seed material was distributed free. )
Exact planting distances are justified by considera-
tions dout the growth of roots and competition between
plants. The best planting distance obviously is such

that the root systems of neighbouring plants just touch
each other when fully grown. If they are further apart,
parts of the soil are not used. If they are closger
together, they compete for soil nutrients and will not
grow to be héalthy plants. Phis is certainly true for
single cropping where all the plants on & plot - apart
from the weeds - need the same kind of soil nutrients.
One would have to reason differently when it came to
mixed ecropping. ’

In oase of gingle crops, pests and diseases particular
4o the crop being farmed find ideal conditions. Many
high-yielding varieties are more vulnerable to pests and
diseases than varieties with lower yields. Plant protection
by means of eheﬁicals therefore becomes important. Since
in mixed cropping plants of the same species are further
apart than in single cropping, pests and digeases do
not spread as fast as in single crepping, and, some plants,
even some weeds, seem to keep away pests from other species,
The best known example is the pyrethrur flower which East
African farmers grow as a cash crop, and which forms the
basic ingredient of most insecticides. Vegetable garde-
ners in Burope know, for instance, that it is advanta-
geous to plant carrots ad onions in alternate rows. The
onions drive away certain insect pests which attack
carrots, and the carrots keep out a pest which feeds on
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onions.

Tinally it mus$i be pointed out that today's modern
scientific farming is highly mechanized and labour
saving., Tt would not be poasible, otherwise, for five
per cent of the population of the industrialized coun-
tries to feed the rest and produce surpliuses for export.
But this type of agriculture is certainly not suitable
for areas where unemployment 1s a big problem and where
all the farm machinery would have to be imported from
abroad, using up scarce Toregn exchange,

Scientific Agriculture in Camercon

The Plantations

Seientific agriculture is most evident in the large
tree crop plantations in the South-West and Littoral
Provinges, in the tea plantation of Ndu, North-West
Provinee, and, on a more limited seale, at the former
Santa Coffee Estate. The plantation crops are grown
strictly as single crops, soil preparation is dome
with huge, powerful machines, and planting distances
are carefully measured out. Weeds along the edges of
the rubber plantations are killed by chemicals., A%
certain times of the year an aeroplane sprays pesticides
over the bahana plantations between Muea and Ekona,
and, under the trees, a leguminous cover crop prevents
any weed growth. But the care of the trees and the
harvest cannot be mechanized, and therefore the plan-
tations employ a large number of labourers.

Regearch Stations

Research into improved farming methods is carried out
at a number of research stations spread over Camerocon.
Selected seeds and planting material are adapted to
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local conditions and multiplied, promiging species

from abroad are adapted to conditions in Camerocn,

eto. Thege research stations are adminigtered by

ONAREST (Office National de Recherche Scientifigue

et Pechnique - National Office for Scientific and

Technical Research). Those located in the two anglo-

phone provinces are

- Barombi Kang station near Kumba,

~ Ekona (DU station on the Buea-Kumba road,

- Bambui research station near Bamenda,

- Santa research station and smaller stations at
Mankon and Bali. '

It is suggested that teachers in the neighbourhood of

these centres should establish contact with them with

a view to obtaining suggestions, advice, and pilanting

materials, The TPeacher Training Colleges could also

profit from some kind of cooperation with these re-

search stations.

Higher education

Scientific agriculture at the post-secondary level is
taught at the Ecole Natiomale Superieure Agronomigue
(ENSA) at Dschang, Province de 1'Ouest. ENSA is part

of the University of Cameroon in Yaounde and trains
agronomists. Members of its staff have published highly
4echnical books on a number of tropiecal crops. Some

of the books are available in English. (see 1list of
references). ' .

INADES .

In Douala there is an imstitution called INADES which
offers correspondence courses to groups of farmers
with at least one literate farmer among them, These
courses teach the basic elemenis of modern agricul-
ture in the tropies. Like Rural Science in primery
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schools, they tend to ignore traditional African
farming methods. The courge covers a period of three
years and is very well adapted to the language level
of the small farmer. Booklets are available in French
and English. Schools with some funds from school

farm work might do well to emrol in this course.

Rural Development Projects

There are a number of large and small rural develop-
ment projects where modern scientific agriculture
methods are put into practice and taught %o the leocal
population, In the North West Province there is
W.A.D.A. {Wum Area Development Auwthority) with exten-
sion activities geared to food crops and coffee and,
as a very special feature, the introduction of oxen
as draught animals. In 1978 the project, now almost
entirely run by Cameroonian management and staff,

had three programmes. The programmes all aim at

improving the living conditions of the rural popula-~

tion through better farming methods. They are

- & so-called 'Block Extension Programme' in the area
irmediately surrounding Wum, where farmers are
settled on a 2.5 hectare farm and benefit from
intensive advice on farming methods and planting
Programmes, o

- a Group Farming Programme in areas further away,
mostly dealing with upland and swamp rice,

- an Animal Draught Programme training oXen as work
animals, teaching farmers how to use them, and
selling them to farmers on credit {see our text:
Farming Becomes Easier). o

In the Ndop plain, the U.N.V.D,A., (Upper Nun Valley

Development Authority) fosters rice farming in the

plain which is flooded every year. Lt is therefore

3.206.
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ideally suited for irrigated or swamp rice (see text
on Rice)}, and as a consequence, rice production has
increased at a fast rate, People in the area are
rushing %o buy land suitable for rice farming.

Other development schemes are run by the churches.
The Presbyterian Church runs two Rural Training Centres
(R.T.Ces), one at Kumba and one at Mfonta, Here, young
farmers receive a one-year iraining course in modern.
methods of farming adapted to Cameroon. The Catholic
Church initiated a resettlement scheme for young
farmers involving rice cultivation in the Mbo-Nso
plain, and also several cooperative oil palm schemes
{Mbonge, Mamfe, Widikum)., Nearly all of these develop-
ment projects produce anmual reports and teaching
materials such as brochures and extension leaflets,
Sechools could very well benefit from this experience
and knowledge by writing to ask for copies of these
documenta. ’

Commercial Farming and Production under Supervision

In areas immediately bordering the North-West Province
and between Bafoussam and Foumban there are a few
large commercial farms growing vegetables for sale

in the urban centres of Camervon and abroad. In order
to increase production, they pass contracis on to
local farmers whom they then instruet in the approp-
riate methods. The farm management alsc organizes the
gupply of necessary materials such as seeds, ferti-
lizer, and insecticides.

Peasant Farmers

In general the average farmer in Cameroon - man of
woman - continues to use traditional farming'methoda,
especially for food crops. The cultivation of coffee
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and cocoa has been a major concern of the extension : Method ggrsgﬁgge remarks
service. Since the erops were formerly unknown in . farmers _
Cameroon, farmers were willing to take advice. The . ‘ N sioid 2.7 ;
. ] i : ngecticides and 32. apraying againegt pests and
following list shows how many farmers of a sample o pesticides digeases on coffee or COCOA
surveyed by IPAR-Buea use methods advocated by scien- . farms is recognized as

important, but the necessary
chemicals were in short
supply at the time of the

tific agriculbure:

research,
correct gpaeing of 44,9 for details see $able on

Method per cent remarks trees (planting planting distances

of sample : distances) .

farmers i mulching . 46.3% - mulching is mostly done in

. young tree crop farms and

Single cropping in 4,2 E in yam farms.
food crop farms f pruning 5.7
preparation and use 4.7 very demanding in terms i 4
of compost manure of labour
crop rotaion or 9.8 .
sequence The table below shows what planting distances have been
use of selected plan- 15.9 most farmers raise seed-
ting material for lings themselves from recorded on coca and coffee farms.
coffee, cocoa or oil coffee berries or cocua
palms beans. Some farmers estab-

lish nurseries and sell
seedlings. The department

of agriculture is setting

up nurseries for the distri-

Planting Coffee farms -Planting Cocoa farms
disgtance in m forest savannah  distance :

-1 = acceptable planting distances
|
\

bution of selected plants.
fencing the farm 16.4 farms not fenced suffer i )
. damage from animals - ma.in- below 1.5 507 5057 1.0 - 1.5 5-9
1y goatsdin tge fogestttl : 1.5 - 1,99 20.8 13.70 . 1.5t- 2.0 2.9 ‘ .
zones and goats and cattle
in the grassland savannah. 2,0 - 2,29 17.0 30,1 - 2.01- 2.5 - 11.8 |
e
use of chemieal : 20.6 Pertilizer is only applied g 2.3 = 2.49 3+8 6.8f - |2.51- 3.0 17.6
fertilizer to %ree crops. Farmers r 2.5 = 2,89 9.4 15.1 3.01~- 3,5 17.6
lack confidence in the :
peneficial effects of fer- : 2.9 ~ 5.49 15.1 13.7 3.51- 4.0 8,8
?i}izerg a%d %r-ebhpoorly_t . 3.5 = 4,49 15.1% 8,2 4,01- 4.5 8.8
informed. abou e way i E
S Sk Cyheavihos areyfre— - 4.5 and obove 13,2 - 6.8 4,51- 5.0 8.8
quent shortages of supply. . . 5.0 and above 17.6
shade trees in young 28,5 : : ' -
coffee and cocoa farms _ . . Total 100.0%  100.0% , 100.0%
gingle cropping in 52.2 Even if allowance is made E
tree crop farms for the growing of food o ;umber of 5% 73 34
e¢rope in young tree farms, . armers
intercropping is done to a : percentage of A1.5 50.7 . 44.1
large extent on mature E farmers with ) ' ' .
tree farms. E acceptable planting disgtances
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Planting distances depend among other things on the
fertility of the soil. Therefore, we have defined a
range of planting distancea as being correct rather

than just one, TFor coffee, this range lies between

1.5 m and 2.5 m. ¥For cocoa it is higher and lies between
2.5 m and 4.0 m. A relatively high proportion of coffee
and cocoa farms in the forest zones show very high
planting distances, sometimes double the required dis-
tance. This is due to the fact that on some farms cocoa
and coffee trees are mixed which requires larger distances
between the trees of one species. From advanced statistical
analysis one can conclude that modern methods of tree
crop cultivation have a comparatively small effect on the
income derived from the tree crops. Taking the example

of coffee, the most important factors accounting for high
income are

1) the total number of trees owned,

2) +the employment of skilled labour (e.g. for pruning

and spraying) :

3) the use of modern methods like skilled pruning, weeding,
- and mulching, the use of fertilizer and chemicals for
" gpraying, '

4):the use of selected planting materials, especially

- important. in the South-West Province.

Thus, for the average farmer with his limited resources
and finaneial posaibilities it was, at the time dthe
research, more profitable” to extend his coffee or cocoa
farmg in size than to increase his own efforts o to
employ hired labour in order to apply the recommended
farming methods, or to buy costly materials like
fertilizer and insecticides or pesticides.

We have already seen the large differences in the

use of modern, scientific farming methods, even in free
crop eultivation where these methods are better adapted
to %ropical conditions than in food crop farming. What

3.2.8.
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could be the reasons for these pronounced differences?
One important factor is certainly the availability of
training and good examples. Thus, coffee farming in

the communities around the Santa (offee estate was much
better than, for example, in Bui Division. Surprisingly
well kept farms were also found in Nwa subdivision, from
where people migrate to the coffee estates between
Foumban and Bafoussam, and in the nothern Bakossi area
where people migrate to the coffee farms around Nkong-
samba for seasonal work,

In many cases, plantation workers came back to their
place of origin, took over the farms of their parents,
and tried to apply what they had learnt during plania-
tion work. This was evident in Ngolo~Batanga area (zone
of influence of PAMOL-plantations) and even in an
isolated community like Akwa in Mamfe-COverside, to cite
only remote areas. It is common in the better accessible
areas like Widikum, Ekenge, Kombone., But even in a newly
opened area like Okoromanjang/Momo Division, an ex-CDC
worker was starting a modern type oil palm plantation
and & cocoa farm. .
Teachers, Schools, and School lLeavers

The methods advocated by Rural Science as taught in
Cameroon, are a blend of African and Buropean farming
methods, applied largely to Afriecan c¢rops but also %o
vegetables and other garden crops brought in from Europe,
A11 the expensive methods of scientific agriculture have
been left out as schools would not be able to pay for
them. “Rural Science® emphasizes crop husbandry where
much more efforts is required than by traditional ecrop
husbandry procedures, The contrast between Rural Science
and traditiomal farming is striking although many of

the new methods of scientific agriculture, like soil
improvement, plant breeding, and equipment in the form
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of sophisticated $ools and machinery have been lefd
out. A detailed account of present school farm work
is 1o be found in the IPAR-Bueaz report on the reform
of Primary Education, Summarizing the findings one
might say:
"The regiults are not very encouraging. Many parents
are not convineed that the agricultural technigues
of the school are superior to their own. Student
graduates (i.e. school leavers, H.B,) seldom apply

their acquired knowledge,"
(Bergmann, H,, 1978, p. 9)

"How alien the content of the instruction has re-
mained is evident in the fact that many teachers
themselves do not even see to it that their own
fields are tended in accordance with the methods
prescribed by the curriculuvm."

. {Bergmann, H., 1978, p. 10)

A hand-out distributed by IPAR-Buea states this as

follows:

"Most teachers are not convinced as to the useful-
ness of 'scientific agriculture'. They therefore
either apply local farming methods wholesale or
practise a mixture of the two sets of methods.
Educationally, this is disastrous, because children
know what is happening very well ioften, some of them
are sent to work on teachers' farms during periods
of manual labour). Teachers should therefore feel
free to seriously reconsider local ways of farming
and should have the courage to apply what seems useful
to them on the school farm."

(Bergmann, H., 1977, p. 3)

The conclusion therefore is:

WPhe basic mistake of existing curricula is that they
apply Burcopean principles to the agricultural field.
This makes translation of the subject matier into
practical application for daily living difficult, and
this applies to teachers as well as to parents and
gtudents,"

(Bergmenm, H., 1978, p. 10)

If what is taught in school is not applied in practice,
this means that the teaching has failed. If, despite
such failures, teaching is not changed to incorporate
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methods that can be used, this shows a frightening
lack of realism.

Conclusion

It is not only the school which experiences this failurae.
In a study on farming in Northerm Ghana, Bennet and
Schork state:

"Ihe guestion should be posed, however, why then,

after so many years of discouragement by extension

agents and technical advisors, do so many farmers

in Northern Ghana, as well as other paris of West

Afrlga! continue to practice these methods (the

traditional ones, H.B.). A critical examination may

yet prove these technigues to be of the highest

value as a basis for the upgrading of the indigenous

farming predicament,™

{Bennet and Schork, 1979, p. 103/104)

The Rural Education Centre at Umuahia, well known to
many of the older teachers in the anglophone provinces
of Cameroon, has attempted continuous cvitivation
based on a heavy dressing of compost manure. As the.
figures on crop yields over a period of 20 years show,
yields seem to be stable at or even.above the initial
level., Maize yields rose from one tom per hectare to
roughly 2.4 tons per hectare, yam yieldes fell from
eight to below seven tons per hectare but rose after-
wards to nearly nine tons per hectare, Cassava yields
did fluctuate strongly dbut seem to be generally on'the
rise. Yet this experience seems unique, and is limited
to areas small encugh to be manured by compost.

Another experiment conducted at the Agricultural
Research Station at Umudike leads to rather pessimistic
conclusions, Here are the main facts:

"Fhe problem of declining soil fertility resulting

from washing and leaching of the prineipal soil
nutrients led to the guestion of whether continuous
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cultivation could bde introduced. Researchers con-
ducted experiments with green manuring in order to .
replace fallowing. For this reason a six-year trial i
rotation incorporating different cover crops was = ’ i _
set up in 1924 at the Agricultural Research Station i tons/hectare Umuahia 1940 1960
at Umidike ... During the first years the reports £
were optimistic ... After ... completion of the A
experiment a total filure had to be reporfed: "As a 17
result of seven years experimental work with conti-
nuous cultivation, incorporating gréen manure, it
has now been established that the system as prac- n
tiged at Umushia is not compatible with the main- i 15
tenance of soil fertility ... whereas the fertility :
of the 'native! plots was just as high as it had
been in 1925, that of the continuously farmed plots
had fallen praciically to nil'."

(Lagemann, J., 1977. p. 14/15)

Average Ylields of Three Crops = Rural Education Centre

13

14 native plots were checked for comparison. They
yielded an average of 12.2 tons of yams per hectare,
The plots under continuous cultivation yielded, after
geven years of farming, 4.7 tons per hectare. Lagemann

concludes:

11 ]

"The search for a feasible technology which ias able

to hold or even improve soil fertility under con-

tinuous cultivation has not found an adequate answer

and this is atill one of the main problems for

regearch in the humid tropies."

(Lagemann, J., 1977, . 17)

But scientific agrieulture as-cohcgived by those who
drew up the syllabuses for Rural Scieace has not only
disappointed its supporters in the tropics. Fertilizer
and chemicals against pests and diseases are used in
such large quantities and often so carelessly that
health haszards and widespread pellution of the
envirornment have become a real danger. Alternative
farming methods are being tried out by a number of
people. A fresh look at traditional African agricul-
ture would therefore be in keeping with this world-

Maize

12 16 20

Yoars

wide movement.

Source: Obi,J.A.,and Tuley,P., as reproduced in Lagemann,J.,
1977, Pu17,Fig.1
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New Approaches to Farming in the Fropics

The Keed for a New Approach

The approach to the development of agriculture
favoured by the colonial powers in Africa must be
congidered a failure, The following satatement bears
out the concluding remarks of the previous seciion.

"Tn spite of extension efforts, mixed cropping
has given way to pure cultures’ in only a few
regions in Africa, and i% is relevant to consider
whether technological progress could be achieved
nore widely through the improvement of mixed
eropping than by persisting in attempts to replace
this practice by pure cultures,"
{Pourte, R., and Moomaw, J.C., 1977, p. 304)

Accepting +the old appreach to agricultural develop-
ment as wrong is one thing, recognizing the traditional

farming systems as reasonable and well-founded is -
something different:

"We consider it wrong to characterize the farmer
as dumb and backward and to consider his working
methods as something which must be completely
replaced by modern methods"

(Egger, K., and Mayer, B.J., 1979, p. 8)

The two statements do not mean, however, that one
can safely sit back and rely on individual farmers
making the adjustments necessary to cope with
changing conditions. There is widespread agreement
that the old, stable gystem of shifting cultivation
has given way to a system of bush fallowing with
ever shorier fallow periods. Thig is due mainly to
population pressure and it cannot restore the fer-
tility of the soil. The o0ld system with very long
fallow periods has been replaced by '

"mining” systems of farming which generate a more
or less rapid decline of the soil fertility ...

+) pure cultures = single ¢ropping, monoculture
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land becomes a limiting factor ... while natural
fertility diminishes ... the capital resource cof
the land ig likely t¢ be degraded by extensive
cultivation,”
{Pourte, R., and Moomaw, J.C., 1977, p. 298)
The International Institute of Tropical Agriculture
(IiTa) at Ibadan plainly states:
"The fact is that the countries in the humid
tropics are finding it harder and harder to grow
enough food for their people.®
{(International Research in Agriculture,
1974, . 34)
At the same time, with really suitable farming
methods, food shortages need not become a problem
for a long time to come.
"The food-producing potential of these lands is
unknown - some estimate it to be very great."

{International Research in Agriculture,
1974, p. 34)

n_ .., the abundance of rain in conjunction with

high temperatures endows this zone .., with high

production potential: nearly 4 times that of the

temperate zones."

{Tourte, R., and Moomaw, J.C., 1977, D. 296)

This means that one hectare of land in the humid
tropies could produce four times as much as one
hectare of land in a temperate climate, If this is
true, then most African countries could feed, from
thejir own rescurces, a vagtly higher population than
the one they have at present. Yet, an equatorial
country like Rwanda is likely to face problems of
acute food shortage, of famine, in the immediate
future. One of the main reasons is that tropical
gsoils are very vulnerable, The same factors that
sustain dense vegetation can constitute a major

danger:

"Under continuous ecropping, the abundant sunshine
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and rainfall soon become a 1liability, tending
to aggravate soil erosion, leaching, and nutrient
depletion,®

{International Research in Agriculture, 1974,

p. 35)
Bu$ erosion and leaching are already a danger now
that the falliow periods are being shortened. The
conclusion from alil the arguments presented above
is simple: '
"If the practice of shifting cultivation is to
be superseded” - and pressures on land and food
supply rule that it must be - new means have to
be found to conserve moisture, restere organic
matter and preserve soil fertility, prevent
erosion and leaching, control weeds, keep down
insect and nematode populations (all of which
the bush fallow achieves), and in addition
support continucus cropping and produce higher
per-unit yields.”
{International Research in Agriculture,
1974, p. 35)
Thia situation holds both great dangers and high
hopes. The old approach to agricultural development
could be seen as one attempt at realizing the hopes,
but in fact it hes not brought the solution. The
more clearly this is seen, the more important it
becomes to iook for better solutions, new approaches,

We .shall discuss a limited range of such approaches

© because . o

- they jusiify a departure from the view of farming
embodied in the old Rural Science,

- they offer new lines of teaching and learning,

- they contain suggestions that could be tried out
in school farm work and in observational acgbi-
vities, : .

- they link up with traditional farming technigues,
encouraging teachers to do away with the break

+) supersede = to replace by something elise
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between what is taught in school and what is put
into practice by parents, pupils, and teachers
out of school,

- they indicate areas of fruitful cooperation
between school and research geared to naticnal
development.

These approaches are

1) the zero :tillage or minimun tillage appreach,

2) "biological farming,

3) the development of farming systems for the low-

land tropies (IITA),

4) eco-~farming.

All these approaches are very similar to each other.

They all agree thati modern agriculture as practised

in the industrialized countries should be rejected.

They differ with regard to the emphasis placed on

various cultivation methods.

The Main Approaches

The Zero Tillage Approach

Zero tillage is an attempt to cope with soil erc-
sion, Where it can be applied, it also reduces the
amount of labour needed. For a description of the
approach and the reasoning behind it we shall turn
to an article by an American, John Holway:

"For centuries American farmers have been turning
the earth every spring or fall and laboriously
cultivating weeds all summer, Now they're discovering
that, without their plows, they can grow as much -
and -sometimes more - while also saving money, time,
labor, energy,water, and - perhaps most important
of all - saving soil.
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Wo-tillage - it's also called "zero tillage",
"minimom +illage", "conservation tillage", etec. -
regts on two revolutionary principles:

@ One, the plow may be the soil’'s worst enemy,
breaking it np and leaving it at the mercy of wind
and water erosicn,

] Two; mzlch from last year's crop may be a valuable
tonie for both soil and seedlirng. It holds moisture
around the plant and helps choke off weeds.

LI )

The plow was good Tfor Europeans with their soft
raing. It increased their focd supply so they could
colonize the rest of the world. But they alsc carried
the plow with them, znd now the whole world is battered
by this Buropean system which isn't suited to any area
of the world except Furope.

. 2 .

Witliam S. Greiner, lowa's director of soil con-
gervation, estimates that the state loses an average
of 10 tons of soil per acre (25 tons per hecta;e)
every year, On sloping land that could reach 25 tons
per acre (62 tons per hectare). "We are losing about
an inch of topseil every 12 years", Greiner says.

A cehﬁary ago lowa had an estimated 14 inches of
topsoil over most of the state, Teday half of it is
gone. IT no conservation is practiced, the rest will
be lost in ancther 36 years, he predicts."

© (®olway, J., 1978, p. 16)

+ 0w

"Rearly 25 percent of our cropland is being damaged
at a rapid rate of erosion. This is an area of some-
thing over 100 million acres of cropland. The pro-
ductive capacity of much of this highly vulnekable
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land will be permanently damaged and around 500.00
acres a year ruined for further cultivation unless
and until it has the benefit of sound conservation
farming within the next 10 to 15 years. On another
large area (around 115 to 120 million acres} of
cropland, erosiorn is taking place somewhat less
rapidly but still at a serious rate,"
{Smith, R., 1977, p. 7)

S0il erosion can be checked, however
"The way to do it is to plant on terraces following
the contour of the land, without plowing, and leaving
last year's stalks and other residue on the ground
as mulch.

About 40 years ago some U.S. farmers began leaving
a stubble mulch on their fields after harvest. It
was the first step toward a minimum-till system; It
was not until the 19505 that farmers discovered that
they could prepare their seedbeds and plant all in
one operation, eliminating at least ore trip over
the field. But without plowing, weeds multiplied and
yields went down. Then, with the introduction of the
new herbicides such as 2-4-D, farmers could give up
plowing too, letting the chemicals do the werk that
plows had formerly done. )

Ingeniocus new machines were developed to open a
narrow slot in the soil, deposit the seed, cover it
lightly, fertilize it, and deposit herbicides and
pesticides, all in one operation. The biggest machines
could do up to 16 rows at one time. The mulch left
between the rows catches and holds the rain water,
while helping to suppress weeds. The need for addi-
tional trips over the field is reduced., The fewer
trips over the soil, the less it is compacted,
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No-till hag also exiended eroplands into thousands
of acres of hillsides too steep to plow, into other
soil impogeible to plant, and even into sandy soil
formerly tit only for pasture. In fact, no-till works
best on hills = it needs plenty of drainage. It's not
soc good on pocrly drained land or on clay soils -
the mulch holds too much water there.

... about one-third of the energy consumed on U.S5.
farrs is in tractor fuel, By eliminating unnecessary
trips over the f{ield, this bill can be cut in half,
Average savings nation-wide: an estimated 850 million
gallens a year,

One-fourth of a farm's energy expenditure is in the
mapufacture of nitrogen fertilizer. Because no-till
outs down on water run-off, less of this expensive
tertilizer is washed in%o the rivers as pollution,
Ingects and plant diseases are a prohiem - but no
more so than in conventiomal tillage. In tact, the
mulel cover in no-till fields protects the earth worms
that keep the soil aerated, And mo-till farmers re-
port yields at least as high as under conventicnal
tillage. Often they ars higher: The U.3. 1975 record
crop yield was set on an Illinois farm that hadn't
been plowed in six years. When double-cropping is
added, the yield per acre is even higher.
¥o~-till saves the soil

Erosion protection is even more dramatic. In eone
Ohio test plot, a single five-inch rainfall washed
20 tons of soil off & conventionally plowed field
with a seven percent slope., A neighboring ne~till
field with a 20 percent slope lost only 100 pounds.

Wind erosion can be even more damaging than rain.
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In the 19308 in the U.S8., Southwest, clouds of dust
obscured the sun and drifts of earth covered the
highways. In a recent test in Ohio, in a severe
windstorm a plowed field lost 130 tons of soil. The
loss on a ne-till farm in the same storm: two tons.
Yet only one out of seven erodable zcres in the
United States is planted in wminimum-till, Only one
in 40 is planted in no-till, Why? For generations
farmers have been taught to be proud of their "clean®
fields of black, weed-free soil between the rows.
Stubble or mulch on the field looks like "trash" in
some farmer's eyes. But as they see their neighbor's
no-till fields producing as much or more with less
work and money, they make the change themselves.

Solution for the Third World?

Can no-til} succeed overseas? Even Burope, which
invented the plow in the first pilace, 1s beginning
to use it. Many authorities warn that it cannot be
used successfully in the developing countries. Her-
bicides are essential to the system, they say, and
their cost is pronibitive. The no-till pilanting
machines are another prehibitive capital cost. And
a very sophisticated level of management is required,
these experts say. Nonsense, say others. The system
is working now in DBrazil, Argentina, Colombia, Uruguay
and Rhodesia, Professor Young of Kentucky maintains.
The high temperatures of tropical soils c.an damage
seedlings, A mulch helps keep the temperatures down.
For farmers who can afford to, small two-row planting
machines are available for under ¥ 1.000. They can
even be drawn by an ox. For others, a hoe can do the
same job., Much subtropiczl agriculture is now very
near no-till farming. A farmer can easily asubstitute




labor for herbicides, hoeing weeds by hand as farmers
have for centuries.

. e e

Buchele worked with farmers in Ghana in 1969. They
harvested grass for the extra mulch they needed, raked
the straw off the seedbed by hand, planted, and raked
the straw back over. They planted on ridges eight
inches (20 centimeters) high. "Our tests show" he
gsays, "that you should leave one ton of crop residue
per acre.m

Kimberlin has had similar experiences working with
farmers in Paraguay. They set up new colonies using
very simple tools, no chericals and an ample supply
of family labour, They chopped off the weeds to form
a mulch, planied their crops in rows of 90 degrees
to the slope, and let the mulech catch the rains. A
man just about has teo use no-till where only the
simplest tools are available, In some climates, for
instance in paris o Hurope, and in some scils the
plow is still needed. But around the world more and
more farmers are learning how te turn a profit without
turning the soil".

(Helway, J., 1978, p. 17)

The IITA at ITbadan is experimenting with thies approach,

and the institute's appraisal of the method is encouraging:

"Mulching and minimim tillage, in combirsfion with
wrot rfewl renmorls, have been found to have several
advantages,'inéluding keeping top soil in plécé, hol-
ding moisture resarves in the upper layer of cropﬁed
soils, and lowering soil temperature. Marked benefits
were recorded in both yam and maize crops. '

Leaving cro§ residues on the ground after harvegt 20
and sowing the new crop through the layer of felled
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weeda, are variations of the same approach. Iike
mulching and zero tillage, they mimic the bush fallow
gystem, and are ... a good deal handier. This tactic
has given good results with maize ,,.%

{International Research in Agriculture, 1974, p.'37)

Biological Farming

"Biological® Farming is a farming system which tries
to do without inorganic inputs as much as possible.
The soil is fertilized with farmyard manure and
compost instead of chemical fertilizer., Weeding re-
places the use of herbicides that are highly poiso-
nous. The crops are protected against insect pests
and diseases by careful crop rotation, by a certain
amount of mixed cropping, and by interplanting cerfain
plants that are known %o keep insets away. Biological
farming in this sense must be seen, in the industria-~
lized countries, as a conscious rejection of certain
forms of industrial and scientific progress. It is a
reaction against environmental pollution: some of the
chemicals in common use do not decompose fast enough
and start poisoning people and animals., Insecticides
do not only lkill insect pests but alsc a large number
of harmless or even useful insects like bees. At the
same time, they favour the development of pests.that
are immune to insecticides so that higher and higher.
quantities of insecticide and more and more poisonous
substances have to be applied. 0ften, too great a
quantity of chemicals is used., Some of them:get washed
into the soil, disturbing soil life. & lot of the
fertilizer applied to the land is not uwsed up by the
erops. It leaches away into the underground water

- and seriously affects life 'in rivers and lakes. As




people became aware of these large-scale harmiul
effects of egricultural "progress®, the idea of
"piological® farming was evelved in ovder to counter-
act them. What it does do in the African context is
to serve as a warning against vncritical acceptance
of just any kind of "progress" and "modern methods",

Tarming Systems for the Towland Trépics

Let us take the case of the I,I.T.A. at Ibadan
to illustrate varicus attempts to arrive at viable
farming systems. We have seen above how p2ssimisti-
cally the institute views the future of agriculture
it things remain the way they are. One major task
of the ingtitute is to develop farming systems which
are stable, i.e. which maintain soil fertility., At
the same time, they have to rely on exisiing tech-
nology - the mechanization available in the in-
dugtrializged comwntries is ne solution for a variety
of- reasons. ﬁlso, the farming systems must be adapted

to the farmers'! present level of knowledge and skills.

Farmers will not agree teo change their work habits
thoroughly unless the benefits from such change are
substantial. The new farming systems furthermore

must not reguire teo many farm inputs like fertilizer
gnd pesticides since.a steady supply of them cannot
always be guaranteed and their cost keeps rising.
Therefore the proposals for new farming systems include
such features ag

= minimum tillase: apart from its beneficial effect

on sloping land it reduces the amount of labour
required, compared with traditional methods;
- multiple ecropping: erop combinations are recommended

that cover the soil throughout the rainy season, thus

N et e
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reducing erosion; they ought to incorporate crops
that fix nitrogen, and crops producing a large
amoun® of residue, Residues like staiks and leaves
are needed for mulching;

-~ muiching: this has the advaniage of Turther re-
ducing erosion and leaching. At the same time, the
muleh provides soil nutrients as it decomposes;

~ tree cropa: they are to be included for their

ciimatic effects - they provide shade and humidity -

their ngefulness in checking erosion, but also for
their function as "nutrient pumps" (see below for
further explanation)

- chemical fertilizer and insecticides: "High rates

of fertilizer are needed to produce the required
mulching material, Insecticides are needed to de-
crease the risk due $o insects, and are usually
required to maintain luxuriocus growth of crops.
Chemical inputs can therefore be a substitute for
the use of expensive machinery. The application of
inputs is possible even on very small fields ..."

(Lagemann, J., 1977, p. 133)

Onesuch proposal for a complete farming system for
the lowland tropics is presented in the study of
traditional farming systems in Bastern Nigeria.
Taking account of differences in soil characteristics,
it contains the following elements:
- valley bottom development,
- modern tree crop plantations,
- improvement of fTarming methods for annual and
biennial fooderops in farms at a distance from
the compeound;
- mulfi—storey crbpping on compound farms.
The study maintains that in Bastern Nigeria, valley
bottoms with their fertile, humid, but often poorly
drained soils, are hardly used. A4 similar situwation
certainly exists in Camerocon in the regions bordering
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Higeria. Swamp rice is suggested as a rainy season
crop, locally consumed vegetables as dry season crops.
Swamp rice means learning to farm a new crop alto-
gather (see section on rice) but it fetches a high
price, and since rice is in high demand in Camerocn,
growers are assured of a large domestic market inde-
pendent from changes %o prices on the world market.
Where valley bottoms are alreasdy used for the cul-
tivation of rafiia palms, this proposal might have
limited application,

Vegetable growing is highly profitable when urban
markets (Douals, EKumba, Mamfe, Bamenda, Banso) can
be supplied. Since the land need not lie fallow in
swamp rice cultivation, two crops per year could be
harvested from the same area on a continuous basis.
As tree crops, the study suggests high-yielding oil
.palms. Tree crop plantations sghould be established
especially on land threatenedé by ercsion "...because
erosion and leaching are much more easily reduced
by tree crops than by arnual or biannual crops."
{(Tagemann, J., 1977, ». 121) '

High yields are possible only if palms are not
intereropped with- foed crops, but on the area between
the palms a cover crop could grow producing mulching
material {or the focd crop farms. Improved oil palm
varieties should replace ihe local ones, the study
sugpsts. Yields per hectare could thus increase five
to seven times, comparéd with yields from wild palms,
and the fat content of the improved varieties is
higher. Introducing hand-cperated oil presses to
replace the traditibnal method of oil extraction would

furthe? increase o0il production and income.

The improvement of Tfood crop farmihg‘would have to
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happen within the fraditional farming system instead

of replacing it by something entirely different.
Multiple cropping, minimum tillage and mulching are
regular features here. Research at IITA has shown
that multiple cropping produces higher yields per
hectare than single cropping; this is shown in the
following table:

Trial Crops Month of Total yield
n . planting Etons/hectare)
Maize Melon C(assave cassava dry matter)

+ X 4,49

2 x 1.02

3 X April 14.95

4 X X 4.66

5 e x April 15.17

6 x x x April 16.15

7 - X May 15.79

8 x x May 15.63

9 x X x May 15,96
10 X June 11.84
M x X June 16.59
12 bd X X June 23,73
13 X July 10.47
14 x X July 14.15
15 x X b:d July 12.99
16 X August T.46
17 % X August 1M1.73
18 bd X X August 10.30

Hote: Maize and melons are planted in April. Cagsava
was relay intercropped (i.e. planted later than
maize and melons) in most of the trials, Yield
refers to dry matter, This means that after
harvest the whole crop including leaves and
stalks were dried and weighed.

adapted from Lagemann, J., 1977, p. 129, table 47
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For I.XI.P.4. it is obvious that mixed cropping
neads a coriain mininmum of chemical fertilizer if
soil fertility is to be maintained under conditions
of continuous cultivation. But it is known [rom
scienti Yic research that certain types of chemical
fertilizers are much more gffective used in con-
junction with mixed cropping with its high plant
density than they are with single éropping. It
follows, therefore, that yields from mixed cropping
would rise taster than the amounts of fertilizer
neeaded,

Since mulching is a necessity in the improved
farming system, farmers must make sure that enough
mulching material is available. Two altermatives
are Dpropoged:

"earahle crop and mulch production on seperate

plots but close to each other. Muleh production

has to be very high on 3 relatively small plot ...

A preducticn ~% 30 + wmleh/ha requires 25% of the

total land aﬁailable for arahle creps I'or mulch

oroduntion if 10 + mulech/ha are to be veapplied
to the crons, ’

- treess with a cover crop alternated with narrow
but long d%rips of arable crons, e.g. improved
oil palm grown in.menoculture with a mulch cover,
which serves two purvoses: firstly hign cutputs
from cil palms can be sxpected, and secondly large
gquantities of mulch will be produced which is
applizd to nearby fields .,."

{Lagemann, T., 1977, p. 134)

Hinglly, the wulti-storey cropping system has emerged

Trom carveful analysis of the {arm compound. The name

is dvug to the Faect that on a well-cultivated compound -

much like in the forest -~ there are several layers
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or canopies of leaves at different heights. These
layers are then likened to the various ceilings in
a house with several storeys, hence the term
"melti-storey cropping".

"The crops (in a multi-storey compound farm, H.B.)
can be divided on a height basis into 10 different
groups:

Iree crors
- 0il palms, coconuts; (20 - 25 m nigh)
- breadfruit, raffia palms, oil

beans, avocado pears; 12 « 20 m high
- cola-nuts, mangoes 8 = 15 m high
- oranges, grapefruit, limes

paAw=-DPaws {5 - 10 m high)
- bananas, plantains {3 - 8mhigh)
arable crops
- yams 3 - 6 m high
-~ maize 1.5-2.5m high
- cassava, cocoyams, pepper etc.{ 1 - 2 m high
- groundnuts, melons, vegeiables( 0,1-0.3m high

Various trees form the upper part of the storey
whereas arable crops (food crops, H.B.) grow under
the shade of the trees. The leaf canopy becomes
denser the closer it is to the ground, and hence it
- reduces erosion by absorbing rainfall,

- shades the land and so. reduces soil temperature,
- provides a leaf litter for nutrient recycling,

- maintains reasonable levels of organic matter and
~ conserves goil moisture during dry periods.?

( Lagemann, J., 1977, D. 32)

The land-use sysem of multi-storey cropping closely

regembles the natural vegetation of the forests and

tree savannahs. Apart from the advantages mentioned
above it has the following:

- There are always leaves to convert the energy of
the sunlight.into plant food, Light is used by
leaves at various levels of the multiple storey
system,

- "Growth of weeds is suppressed by the close cover




of the leaf canopy." (Lagemann, J., 19777 p. 135)

- The voots of the various plants making up the
multi—sforey gystem reach different depths. A root
system like this can absorb moisture and nutrients
effectively. Also, nutrients supplied by chemical
or other lertilizers are used efficiently due fo
the dense root system,

Because of their deep roots, trees have been termed

“nutrient pumps" in thig and related systems of far-

ming., In fact their roots reach down much deeper than

those of the food crops. They tap water and nutrients
inaccessihle to the annual plants. They use these
nutrients to grow leaves and fruits. A large propor-
tion of the water they use evaporates into the
surrounding air, thus crsating an environment favourable

+to the growth of other plants. Finally, leaves and

fruits decompose on the soil and release nutrients

to the top soil which would not have become available
without the trses. Since they take nuirients from
deep down and add it to the top soil, in the form of
fallen leaves, twigs and fruits they have been called

Mnutrient pumps™,

4 word of cantion isg in order, however. Neither the
gsystem described here nor any oher new farming systens
nf the lowland tropics have yet been extensively tested.
In particulav, the sconomics of the various systems
have not heen worked out, "Wothing is as yet known
about costs and returns under the conditions of

. practical Tarming.? (Lagemann, J., 1977, p. 134)

Eco=-farming
LSS 2N 111N
Beo-farming is & shorthand expression for ecological
: N B . . . [1]
farming, dere the term to be explained is "ecolegical®.
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It comes from “ecology". Ecology is the science of

the way plants and combisations of plants ad just

to their environment and finally form a stable

system if they are left undisturbed. It is a special

branch of biolegy. Ecological farming starts from
the idea that most geographical zones with their
climatic and soil characteristics sustain a natural
vegetation producing a relatively large amount of

Plant materials, and that this natural vegetation

contimues to thrive indefinitely, without any such

inputs as chemical fertilizers and insecticides. Ia
it possidle to farm in such a way that the naturai
conditions, i.e. conditions undisturbed by human
activities, are preserved as much as possible? The
proponents of eco-~farming are positive about this.

Their main concern is 4o maintain the productivity

of the farmland. They reject farming systems which,

with the help of current, advanced farming methods,
produce high output but at the same time tend to
destroy the productivity of the "natural® setting.

Destroying the natural fertility means that

- unless large quantities of inputs are supplied,
production will drop drastically. High-yielding
varieties depend on fertilizer, insecticides, me-
chanical or chemical weeding, and the right amount
of water at the right time in order to realize
their potential fully.

- the desired level of production can only be reached
if inereasingly large amounts of such inputs are
uged. As insect pests, bacteria, and viruses become
gradually resistant to farm chemicals, more power-
ful chemicals have to bhe used in order to keep them
in check.

Keeping up the productivity of an environment means,

ameng other things: '
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- maintaining and/ or building up scil fertility;

- controlling erosiong

- breeding and/or selecting varieties resistant to
climatical hagzards, pests, and diseases;

- maintaining a good water-level.

"A stable ecological system where the natural vegetaion
of an area remains unchanged for very long periods
of time is governed by a set of natural laws in-
volving biology, chemistry, and physics. Maintaining
and improving the productivity of a system is omly
possible if those laws are known and applied.

Feo-farming incorporates the principles of wminimum
tillage with its emphasis on erosiom contrel, for
reagons both of scil conservation and saving labour,
since mechanization is not envisaged, It also.includes
the principies of biological farming, rejecting the
unconditional use of farm chemicals. It advances
récommendations'quite closé 4o the ones presented
above under the heading of "farming systems of the
lowland tropics", but it has a deeper insight into
the biological laws and mechanisms that keep a stable
natursl envirorment going. But while the search for
viable "farming systems of the lowland tropice" seems
“to accept traditional farming largely because the
‘farming pdpulation cannot change their behaviour fast
eniough or are not willing to do so, eco~farming has

a much more positive appfoach 40 traditional farming.
Traditional farmihg is farming without machines and
chemicals. The fact that it has Deen stable under
conditions of low and medium population density shows

that it respects and uses biolozical laws to a large ~ )

extent, Therefor, traditional farming is not seen as

a hindrance to progress but as a source ior learning.
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Learning from traditional farming from the point
of view of eco-farming would mean, firsi of all,
finding out and documenting the many succegaful
methods used in variocus places. Since traditional
farming has evolved slowly and without any conscious
attempt at coordination, some methods are in use
in one area but not in others, One such example in
Cameroon i1s the use of tephrosia as an intercrop
and a fallow crop with maize in Kom area, North-West
Province, The usefulness of tephrosia for the main-
tenance of s0il fertility and the provision of tire-
wood is known in an area of 35.000 te¢ 4,000 square lm,
Documenting the more successful traditional farming
methods would make them available to other farmers
in distant areas, and this might lead to major pro-
gress in increasing crop yields.

It must be recognized, however, that there is a
limit to the usefulness of kmowledge about traditional
farming., People hardiy ever know the exact reasons
why traditional metheds work. This is all right as
long as 2ll other factors remain as they are. It is

" then, and only then that a farming system developed

by trial and error and adjusted to the enviromment
will continue to function without people knowing
why it works,

Building on the knowledge of general laws of nature
and making use of well-tested experience from similar
climatic and geographical zones all over the world -
in other words eco-farming - involves at present the
following practices:

= The integration of trees in agriculture for the
reasong-eutlined in the section on farming systems

for the lowland tropics;
- The integration of animal husbandry not only for
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the froduction of foodstuffs like meat, milk, eggs,
but also fTor the production of farmyard manure,
-~ Fodder production for the animals, Traditional gra-

zing soon leads %o ercsion and uses large areas
compared with growing fodder crops.

- Erosion control by living contours. On slopes,

lineg of trees, shrubs and tall grass are planted
across the slopes. This means very littie work com-
pared with terracing, but it has the added advan-
tage of checking soil run-off during rains and of
finally building up terraces as goil is ecaught in
the anti-ercsion lines,

- Contour planting also acts as a form of ercsion

control, bub especially on steep slopes it is not
snfficient in itsel® and needs to be supplemented
by the erosicn contrel measures described above.

- Intercropping or multiple cropping is retained

because of its many advantages {for details see
below).

‘- Rotation in a system of multiple cropping is a way

of making multiple cropping more rational and of
ensuring some econirol of soll pests like nematodes.
Well-chosen cror rotations are a standard feature

of - permanent cultivation.

- Seagonal Fallow as opposed to the fallow pericds of

the traditional farming systens does not just mean
leaving a »lot without crops and allowing any
snontaneous vegetation .to grow, It means planting
selected -fallow crops particularly suited to help
in rebmilding scoil Fetility. Often these are non-
edible leguminous planta, A careful mixture of
plants sown 3s a ¥Yallow cron would not only enrich
the seil but wonld alsc kill nematodes and harmful
soil bacteria.

~ Weed tolerance essentially means an end to clean
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weeding but not to all weeding. One instance has
been found in the Usambara Mountaing of Tangania,
East Africa, and is described as followa:

"In young cultures weeds are allowed to grow in
a considerable amount together with the crop. Afier
some time, weed 'control' takes place when it is
thought o be neccessary. The weeds are germinating,
but now the crops are strong enough to support them-
gelves. The competition between these and the grow-
ing weeds ... is balanced by the decompositicn of
the mulching layer.

{Bgger and Mayer, 1979, p. 21}

According te the aunthors the soil bacteria make
available the nitrogen which is contained in the
mulching material, provided there is enough phos-
phate. If the soil is not too dry, weeds continue
to grow and produce green manure. They must not be
cut before they produce seeds. When they are dry -.
they are left as mulch on the soil.

"Both the growing weeds and the layers of mulch
result in effective erosion control ...

As a result, more water is availahle for the crops.
Both weeds and mulches lower the daily changes in
temperature in the soils, thus reducing the evapo-
ration in a considerable measure. This system re-
tains more water - and the water remains longer )
in the soil, Humus formation, nitrogen assimilation,
improvement of water balance - the secret of the

tremendous success of the system of weed tolerancel"
(Egger, K., and Mayer, B.J., 1979, p. 21)

Mulching,
Compesting is regarded as necessary since well-pre-

pared compost is a better fertilizer than mulch
left on the surface of the soil,
Registant varieties rather than high yielding va-

rieties are what is required. High yielding varieties,
up to now, have proved very sensitive to poor grow-
ing conditions.
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- Limited use of fertilizer and pesticides ~ if all

the other methods which together make up eco-far-
ming =zre applied properly, there should not be

much need for farm chemicals,

Egger and Mayer, whose concept of eco-farming we
have pregented, point out that the limited use of
farm chemicals {and machinery) not only happens +to
sulit the habits and attitudes ol the Tarming popu-
lation (who simply are not used fto spending much
money on Tarming, and who would need a lot of
guidance in order to apply thesse innovations correct-
1y), it also takes into acecount the economic inte-
rest of countrieg that want to save foreign exchange
and maintain as much independence as possible from
foreign aid and foreign suppliéfs.

Coneluding remarks: How mich is known about the

ney anproacheg?

The new approaches discussed above all result from
the application of modern science fo agricultural
problems in the tropics. It is a vecent field of
investigation, and none of the approaches have been
really field-tested iun the tropics. Zero tillage is
vractiged in the United States of America as one
variant of = highly mechanized system of farming
which uses farm chemicals freely. Eco-farming has
go far been tried on an experimental scale in an
agricultnral development project in Rwanda. Below
there is an extract irom a rebort oﬁ the project. As
witn the "iérming gystems for the lowland tropicst,
the economic viability of eco—farming has not yet
been investisated. But even in the field of natural
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sciences such as bioleogy, soil science eic., much
remaing to be discovered. Nevertheless, quite a
number of interesting findings are available, and
we shall list certain of them in order to show some
of the more promising lines of thinking and to sti-
mulate teachers! curiosity.

Backing for the New Approaches

A Project on Eco-FParming

The initial aim of the project in Rwanda was to
start up a dairy and the attendant veterinary ser-
vice. Another dimension was soon added, the develop-
ment oﬁ”éeasant agriculture in a country where land
was beéoming increasingly scarce and where erosion
is a major problem.

"One of the aspects of the project ... and which

is of the greatest. importance in the 'poor man's

energy crisias' is the planting of various kinds

of trees. Tree nurseries have beenaestablished in

a distance of some kilometers from each other, so

that they can easily be reached on foot by the lo-
.-ecal farmers, who traditionally live in individual

fTamily holdings "dans les collines™, Rwanda's ten
thousand hills and not in villages or towns. Each
nursery produces seedlings twice a year, and 95 per-
cent of them produce after having been replanted

in the specific areas, i.e. both forest and fruit

trees such as grevillia, eucalyptus, Jjacaranda,

and papaya, coeur de boeuf, and avocadoes, The

latter are of particular interest since they make
an improvement of the farmers!' éveryday diet.

Trees are mainly grown on the family holdings
of individual farmers. We learnt that a farmer, who
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plants 150 trees, can not only expect to supplement
hig diet, but after 15 years, alsc cut down one tree’
every two months without endangering the ecclogy,
and thus solve his own energy crisis.

.« e

S0il guality can improve only if the right kind of
mixed plant system is introduced.

This is where the so-called "planned disorder",
the planting together of useful plants and weeds
comes in, For the aim is to create a new balance
of plants, whereby, for example, weeds are planted
and left to grow profusely. They are plants that
give a mass of foliage twice ge great as that of
"good" plante. When cut and left to rot om the ground
they can produce up to 20 centimeters of humus. In
encouraging mixed cultivation the Nyabisindu experts
gb againgt commonly accepted European prejudices
againsﬁ'pianting in close neighbourhood cocoyams,
cassaya, soybeans, sweet potatoes etc. Whersas tradi-
tionally coffee was grown in isgolation, with the
soil under the trees being kept clear, in Nyabisindu
an attempt is being made to grow coffee and pine-
'épples together, using the open space between the
coffee trees. The main aim is to keep the soil
bonstantly covered, thereby preveﬁting the loss of
hﬁmidity and stopping erosiorn when the next rains
comé. And although at the time, when we visited the
project, it was already well into the dry season
we could see that the underlying soil was still
fairly humid. :

Tie expertis prefer the growth of leguminous plants
which produce a lot of foliage and up to 200 kilo-
grams of nitrogen per ha, Fedder plants, which have
a life of six vears, are especially welcome during
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the dry season or hivernage, when fodder is scarce.
And in general these plants provide mich better and
richer food than the poor pastures in the walley.

To a layman then, who in so many years has seen
so many "white elephants"+the Nyabisindu project
looks like the start of something revolutionary new.
The success so far seems to be mainly due to the
confidence created among the local population by the
efficient and remunerative collection of milk and the
veterinary service, upon which all the other activities
could be built.

It algso seems to reside, however, to a very large
extent in the willingness of the foreign experts to
learn from the local farmer. Once the innate intelli«
gence of that farmer had been recognized it was fairly
eagy to "bundle together" wvarious findings and "to
enrich them with modern ececlogical findings" and
Woffer them back to the farmer." Acceptance seems to
have been all the more willing since those new methods
were "directly comprehensible and accessible.®

The total and continuing success, however, will
only be assured, if the experts in cooperation with
the farmers "constantly integrate new findings", keep
the ayastem open.

(Meuer, G., 1977)

* a 'white elephant' is something which costs a lot
but is of no practical use to the purchaser.
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A.3.2. Bvidence from Hegearch

The following findings all refer to multiple cropping.
Since muitiple cropping figures in all the approaches
presented above, research results in this area are

af ecoraiderable importance. They have been taken

from a number of sources and are meant to stimulate

the reader's interest. '

Firstly, they show that even after only a few
years of systematic research valuable knowledge is
becoming available. Sscondly, simple experiments
on the school farm and carefuvl observation of local
farms might reveal similar things. Once one knows
what to look for one stands a good chance of Tinding
scmething of interest,

- ¥ields

There is evidence that multiple cropping producés

yields per hectare and per working hour that sub-

stanfially exceed yields from single cropping under

comparable conditions: . .

- In a study of three villages in Herthern Nigeria
the gross return from mixed crdpping was 60 per
cent higher than if the same crops wers grown
alone. _

- "rapdien and cthers in the wet highlands of western
Dameroon demonstrated that intercropping maize,
taros {Qolocasia) ané macabo {danthosoma) under
‘both traditional and improved methods of culture

resulted in improvements over gingle-crop cultures ..."

(Povrte and Moomaw, 1977, p. 303%)
~ A4 ercvhination of three crops, millet, maize, and
gorghum "nroduced not only higher yields but near-
1y doukled the sross return." {Tawte and Moomaw,

1977, n. 207}
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- When a certain species of beans was grown together
with maize, in an experiment in the Philippines,
the maize yield was greater than when maize was
grown alone, and the weight of weeds decreased.
(cf. Litsinger, J.4., 1979, p. 302)

= "The combination of minimum +illage and inter-
cropping seems %o prevent erosion and to produce'
yields which are higher than from sole (single,
H.B.) cropsh

{iagemann, J., 1977, p. 153)

Here are a few possible reasons for the higher yields

obtained from multiple cropping:

- Often, the different species in a combination of
plants use the growth factors of a given plot -
goil nutrients, water, ligh%t - in different ways.
Instead of competing with each other, one plant
uses what the othér crop does not need, It is
quite easy to turn. this into a rule for finding
productive crop combinatiomns.

- Different crops use growth factors at different
times, Once thig is kmown for the plants of a par-
ticular crep combination it can be used to advantage:

"Relative planting dates of the two crops (maisze
and beans, H.B.) influence yields of the bush beans.
Bean ylelds were reduced from 939 kg/ha in mono-
crop (single crop, H.B.} to less than 400 kg/ha
when maize was planted before the beans. A 15-day
advantage for the beans gave the highest yields,
a result confirmed by small farmers,*

{Francis, Flor, and Temple, 1979, p.241)

When pigeon peas were grown with maize they grew less
well in the first four months of growth than when
grown as a single crop. When the maize was ripe,
howevér, i% no longer competed for growth factors.
The pigeon peas aught up and produced yields compa-
rable to those achieved under single cropping. The
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plet in question thus produced a full crop of pigeon
peas and a full crop of maize.

Observations at the IPAR-Buea demonstration plot
showed a similar pattern: two plots were planted

with cocoyar:, (n one plot, cocoyams were planted

between maize, On the other plot, cocayams were

planted as a single crop. When the maize was ripe,

it was quite clear that the cocoyams in the malge

rlet wers mich zmzller than the ones in single

cropping. But since they had another twelve months

of growth bzfore they were ready for harvesting, one

could be quite sure that the smaller ones would

catch un in gize with the single crop.

Summing ve these findines one eould say:

"ihen the earlier component has matwvred, conditions

become especially Tavourahle for the other component.®

{Trenbathr, B.R., 1979, p. 155)

- If leguminous nlants are grown together with other
erons, the legume gets much of its nitrogen from
the nitrozen-fixing bacteria living in its root
nodules, It competes hardly at ail for nitrogen
with the other crops. Thersfore, aldding a crop
like beans, cowpeas, plceon psas, groundnuts or
soya beans to a crop of cereals or tubers will in-
crease the total yield.

"Tntercropping legominnus sreen manure crons with
cereals is asnother possible way to supply nitrogen.

- fighoola and Payami reported that yields cof four
sucesgsive corn creps, cach of which wzs fertiliszed
with nitrogen, were comparable with corn yields
from a corn-legume intercrop without nitrogen ferti-
lizer, When the corn was neither fertilized nor
griown with a legume, grain yields from the fourth
crop oi .corn ware raduced to one half that of the
fArat."

(021gligle, D.D. 1979, p. 287)

- Some plant species seem to be able te cure nutrient

131

deficiencies in neighbouring plants of other
species, but just how this works is not completely
known. -

- Pests usually do not attack all the crops of a
plot with multiple cropping but only one or +two.
The plants which are attacked are weakened and
thus compete less effectively for growth factors
{light, =soil, nutrients, water) tan defore, The
plants not under attack now stand a better chance
of growing., They may produce enhanced yields
compensating for the poor yields from the attacked
plants,

Soil Fertility

Soil fertility is less threatened by multiple cropping
than the proponents. of single cropping usually fear.
Reasons for this are:

- Plants in viable crop combinatibmns have root systems
of various depths and get their nutrients from
different layers of the soil.

- The root system of the plot is denser than that of
a plot under single cropping. It therefore usesr
available nutrients more effectively. (This is due
to the fact tha% some soil nuirients are not
available in liguid form and are therefore highly
localised, Unless-a root happens to come across
them, they cannoi be used by plants).

- When fertilizer is applied to a plot under multiple
cropping, it is used more efficiently than under
single cropping. Less fertilizer is lost by lea-
ching since the total root system goes down deeper
into the soil, '

- Fertiliger in mmltiple cropping does not necessarily
lead to higher yields from all the crops:
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"Inereagsing fertility ievels in two multiple

cropping patterns in Costa Hea (Latin America, H.B.)
cauged an increase in yields of beans and corn, a
moderate increase in yields of cassava, no change

in soybean yields, and a decrease in sweet potatoes.”

(Oelsiigle, D.D., 1979, b. 278)

- Soil fertility éanﬁot be properly guaranteed by
the nae of chaemical Ffertilizers alone. Organie
matter in the form of mulch and compost is of great
importance, Good-guality humus which results fron
mulch and compost has the following properties:
", it breaks down Teadily to yield the available
forms of mineral nitrogen, sulphur, and phos-

phorus, but does not decomposs so rapidly that
excessive losses of nutrients cccur ...

2, it improves the constitution of the soil, thereby

improving its water retention and diffusibility
of carbon dioxide and oxyzen through the soil.
%, it provides food for soil micro-organigms,
egpecially the nitrogen fixers.
4. it provides sandy goils with an improved water
holding capacity thus. reducing the incidence
of s0il erosion.m
(Ben-et and Schork, 1979, p. 116)

Weed Control

In multinple cropping, weeds are often kept down by
the dense leafi cover cles2 to the ground of one of
the creps. Bgusi and other melons, cucumber, and
pumpltin srown between maize or yams cover the ground
go comnletely that weeds have not much chance, Some
gpecieg of melons and related plants also rélease

a poison through their roots which prevents other

plents from germinating.

Ingsect FTestas

- Intercropping of maize and groundnuts reduced the
damace caused by the stem borer to maize, The
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distance between plants attacked by an insect ig an
important factor. In a plot under multiple cropping,
the proportion of maize plants attacked by the stem
borer was smaller when the plants were further apart.

"Because of severe insect damage, cowpeas are seldom
planted as a sole crop in Northern Nigeria."
(Litsinger, J., 1979, p. 302)

Where there is a mixture of crops, the tall plants
tend to obscure the short cnes and make them invisible
to inseet pests.

Plants other than the ones attacked by a given insect
pest may either attract the pest and thus protect the
other gants, or may actively repel them. Thus, some
plants drive insect pests away by releasing some kind
ofk?oison into the air.

Plant combinations provide more cover for predatory
insects that feed on insect pests (spiders etd,)

Soil Peats

Certain plants - crops or weeds - release chemicals
from their recots that repel or kill nematodes. One
of them is marigold (tagetes}, another cne is croto-

laria. In the Usambara Mountains, there is a common
weed that alsc seems to kill nematodes.

In many areas farmers ¥now of plants that %c¢lean the
farm". Schoels should document these plants and try
to find out what effect they really have,

The effect of plant-preduced chemicals

As mentioned above, some plants release chemicals through their

roots into the sell. Theaz chemicals not only influence

s0ll pests, they may also affect other plants: In some
cases they prevent other plants from growing, in other

cases they stimulate growth, Little systematic lmowledge
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ig availadle teo date. Some species of eucalyptus

and of the cucumber family (to which melons ete. belong)
are kpown for effects of this kind. It would seem

that there is a lot of opporiunity here for plant
breederé. Once such characteristics are known they

can be reinforced by selective breeding.

Sugsestiong Yor School Activites

Sinocs new spproaches te farming have not yet become
an established practice, teachers can not Tely on
mere classroom teaching to transmit them to their
pupils. On the other hand, there are no model farms
for teachers to turn to for observaticn. The best
method of teaching therefore seems to be the experi-
ment. Bxperimenis can be done on comparatively small
plots on the school farm. (f'or details on the expe-
rimental method see the section on experiments).

Here are a few suggestions for experimentation:
- exvnerimentation with various patterns ol mixed
cropping:

Select two crops (e.g. maize and beans) to be grown
on the same plot, Grow 5 rows of maize in gingle
cropping. Ther grow 10 rows, one row.of maize
alternating with one row of beans. Flnally,.grow
maize and beans in the same row, one row using

the standard planting distance for maize but re-
placing every other maize stand by beans, and_one
row following the traditional method of planting.

- experimsntation with planting times in intercrops:

Select two crops to be grown on the same plot, e.g.
cror A and crop B, :

a) Plant crop A 2 weeks earlier than crop B.

p) Plant crop week sarlier than crop B.

¢) Plant crop and B at the same time.

d} Plant crop 1 week later than cron 5.

e) Plant crop A 2 weeks later than crep B.

= b e
=N
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Observe the development of the two different plant
species under the five different conditions and re-
cord yields for each plot and crep seperately.

- .experiment on the fertilizing effext of a leguminous

crop in mixed cropping:

Plant one plot with maize as & single crop and a
second @t with maize and beans as mixed crops. Re-
peat this on the same plots for at least three farming
seasons and record total yields for each of the plots
separately. At the end of the last season, you sghould
be able to see whether yields have declined on the

two plots in the same way. If yields on the plot under
mixed cropping have gone down lesas than on the plot
under gingle cropping, this indicates that the legu-
minous orop has a beneficial effect on soil fertility.

experiment on the effect of epusi melons or pumpkins
on germination and growth of cther plants:

Select a orop usually grown together with melon or
pumpkin (maize or yams). Plant three small plots in
the following way:

a} Plant maize or yams first. When this crop ig well
established, plant egusi or pumpkin.

) Plant maize or yams and egusi or pumpkin at the
same time.

¢) Plant egusi or pumpkin first. When the seeds have
germinated and are well developed, interplant
maize or yams. Water the crops planted later if
necessary.

Observe:
- germination of the two crops groﬁh together
- growth of the two crops ’
- weed development

for each of the plots a, b, and c.

experimantation with zero tillage:

This experiment should be done on sloping plots or
well drained flat plots only.

a) Till ome plot according to the methods normally
used on the school farm,

b) Mulech one plot but do not +ill, and plant into
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the mulch using a digging stick or a cutlass.
Compare yields for the two plots.

experiment on erosion control:
experimentation with mulch and live terracing on slopes:

desisn: 4 gmall plots of egnal size on a slope

a) ne erosion control measures, the crop or its
regidues (stalks, leaves) are left on the farm,

b) heavy mulching with grass and crop residues as
an erosioun contrcl measure,

¢) anti-ercsion rows at a distance of 7 - 10 m, Along
+these rows bananas, plantains, and/or strong; tall
grasg are planted,

4) heavy mulching and anti-erosion rows as described
in {2) are used as erosion control measures.

Thiz is an experiment for the rainy seasom. It could
be set just before the beginning of the long holidays.
T+ can be evaluated when school reopens. On each of
the four plots, look carefully for signs of erosion,
Estimate the amount of soil caught in the anti-erosion
rows of plots {c¢) and (d). :

experiment on the effect of shading on various crops:

design: Two plots farmed with maize énd cocoyars
mixed:
5) The plot iz fnlly exposed to the sun

b) The plot is shaded by a light roof made from paln
fronds

QObserve:

- the growth of the two crops under conditions
(2) and (b),

- the maize yield under conditions (a) and (b),
- weed growth hinder conditions (a) and (b),
the gocoyam yizld under conditions (a) and (b}.

experiment op the zfiect of thinning:

design: two plots of =qual size farmed with maize

a) maize is planted in rows, three to four seeds per
planting hole, All the plants which come up are
allowad to grow.

137

b) maize is planted in rows. Three to four weeks after
germination, each stand is thinned down to one plant
only.

Obsgerve:

- the growth of ten to twenty stands on plots
{2} and (b)y

- the yield per plant {number and size of maize
cobg) for the ten to twenty stands selected,

~ the total yield of plot (a) as compared to plot {(b),
- the average weight of a cob on plots (a) and (b)

experiments with weed control:

Maige is particularly sensitive to competition from
weeds. The effect of weed control is therefore easy
to see.

design: four plots and two methods of dealing with
weeds: heavy mulching and weeding.

a) after germination, maize is left without weeding
or mulching,

b) maize is carefully weeded with all weeds removed
from the plot,

c) after germination; the pleot is heavily mulched.
No weeding is done,

d) the plot is weeded at the approprate time, weeds
are left as mulch and mere mulch is added

Observe:

- plant growth on the four plots., When &o differen-
ces in height and colour become marked?

- growth of weeds on plots (b), (c), and (d)
- yields from the four plots.

experiments with burning when a plot is cleared:
The -effect of burning is controversial. Crops grown
on the plots of this experiment should inelude crops
that do particularly well after burning.

deaign: three plots all planted with a crop combi-
) nation that includes a crop responding
favourably to burning

a) The plot is cleared and the grass and creop residue
are burned on the socil.,

b) The plot ias, not burned. Tilling is done as usual.
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¢} The plot is-not burned., There is no tilling
(zero tillage).

Obgerve:
- growth of the two or three cropas,
- growth of weeds,
- damage done by insects and other pests,
~ yields from the three plots.

- experiment on insect control by certain plants:

Some plants and flowers are known to drive away insects.
If there are some in your area, do the following ex-—
periment;:

degign: two class plots farmed with a erop usually
attacked by insects (borers, weevils),

a) The crop is farmed as usual

b) plants know to Arive away insects are interplanted
with the crop

Observe:
- growth of crops
- signs of insect attack during growth
- yield of the two plots.

Collect information, together with the pupils on plants
known locally to "eclean the goil" and to indicate a
return of good soil fertility. Write up the findings.
Collect the seeds of these plants and try them out as
fallow crops.

Take a crop under single cropping and the same crop under
muitiple cropping, and look for insects that feed on
other insects (e.g. spiders, praying mantis etec.). Also,
look for insects harmful to the crops (e.g. borers,
weevils, grasshoppers, lecusts, ete.). Is there any
differencs in the number of the various insects you find
on the two plots?
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4.5. Some Terms used in connection with farming methods

single cropping, - are all synonymus. They all
sole cropping mean that only one crop isg
farming in pure stand grown on a given plot.
monceropping

monoculture

Multiple cropping

Multiple cropping means growing several crops on

one and the same piece of land in one year.
We distinguish beiween two casesg:

1) Parming several crops during one year. The empha-
sis here ig on 2 succession of crops:

1.%.) successive cropping: as one crop is harvested, the

piot is prepared for a new
erop which ig planted after
harvesting the first one.
This is

geguential cropping involving monocultures;

1.2.) relay intercropping, on the other hand, means
that a second crop is planted on the plot while

the first one is still growing. This is also
known as phased planting,

2} Growing several crops on the same plot at the same
time. The set of crops grown is called a prop
mixture or a crop combination. Synonyms for this

meaning of multiple ecropping are
mixed cropping, pelyevliure, and intercropping,
There are several ways of arranging different crops

in a polyculture or system of mixed cropping. The

one most common in traditional agriculture is
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mired intercropping, i.e. planting the various

H]
crops without any strict order. Beans growing -
from the same planting hole as maize would be an
example. One method is glternate strip intereropping

where rows or sitrips o7 one cron ziternate with
rows oy gtripg of another crop, e.z. one row of
maize with one row of beans,

Multi-gtorey systems

The idea of multi-storey systems is linked with the
concept of multiple cropping. Sterey in this context
refere to the leaf canecny. If plants of the same
specieg are planted roughly at the same time, their
leaves will all spread out at roughly the same heighi,
forming a canopy. If different srecies grow on one
plot, they will form canopies at different heizhts,
Sinmle cropping always leads to one storey, Multiple

cropning with trep combinations contzining plants

that reach diifferent heights leads to multi-storey
syatems, Thig is particularly pronouvnced when trees

are part of the crop combination.

Classitication of “arwing =ystems based on the

dvration of farmine and fallowings

- shifting cultivation (see text)

- bush fallowing

- depgraded hngh fallowing

~ permanent cnliivation; synonyms are:
centinuens cultivation,

permanent cronping systems
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