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Introductian-

FAO StﬁtlSLLCS SAOW: qrastic gecgraphical
Varlatlon in the nutrition pattern of the worlds
populatlon. In highly 1ndustr;al:zcd countrlea, the
daily per caplta food “consumption, s 850 calories more
than Lhat in the. developlng Lountrleq. .In the develop-
ing: countr:es, ‘the per capltal nutrltlonal level bor-
ders on starvatlon for the; greater mass of the popula-
tion. FAO estimates show roughly 60% of: #the familjes E
in the third world are chronlcally undernourished

In the not too distant future, by the early 2tst
century, the world populatlon 1s expected to grow to
6 thou sand mllllon. This, means ‘that we have to 1n~
crease food productlon many fold even to malntaln ‘todays
state of under natrltlon. ' :
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- ‘The, experlence of economlcally develqped coun—
tries is that the food problem can be solved by intensi- .
fication. The growth of crop yield in those countries

..1s the direct result of mechanisation and chemica— )

’ llsation of agriculture, widening irrlgatlon, and 1ntro—
ductlon of varieties evolved on the basis of the:latest

--achlevements 1n qenetlcs and selectlon.

fn h We often fail to reallze that 1n the western
;WOrld high crop yields are obtained at expense of very
_hlgh.lnputs, For example, a doubling of corn yields
in the US between 1950 to 1970'WasachieVEd by halv1ng
inputs such as labour, nitrogen use went up ‘8:times,
phosphate and potash increased threefold, insecticide, .
and herbicide inputs went up 10 to 20 tlmes respectlvelyf

According to Gerasimov (1975) in the mid
sixties the tractor fleet in developing countries was
10.5 times less than in thé advanced countries. 12 -
tractors per 10,000 ha. of cultivated land in the former
as against 185 in the latter. - The quantity of ferti- ~
lizer introduced as 22 times less in developing count-
ries. The data demonstrate the wide technological gap
between these two groups of countries.
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One basic method to increase food production
in the developing countries has been the expansion of
land under cultivation, This measure alone will not
make a real impact to 1nciease food production of a -
rapid growing population. The world demand for crop-
land is greater than ever before. Simultaneocusly a
conslderable amount of cropland is being abandoned each
year due to desertification. The main cause of deserti-
fication is not drought as many still beélieve (drought
tends to exacerbate the problem) but human over-exploi-
tation of land through over cultivatinon, overgrazing,
poor irrigation practices ahd deforestation are some
of major contributing factors to desertiflcatlon: A. Con
sidarable proportion of the estimated annudal land de-
. gradatlon rate of 5 to 7 m. ha. occurs in the tropics
where 6 to 10 m ha6of new land is annually being hrought
under cultlvatlon. This is well expressed in an Unite
Nations publication. 'Estimates of present losses of :
productive land suggest that world is close to one third
of its arable land by the end of the cemtury. Such a
loss durlng a period of unprecedented population growth
and_lncreased demands for food could be dlsastrous 7.

. Most of the ‘soils in the troplcs are hlghly
erodable. Although some soils show a low to medium’
erodibility high rainfall erosivity and undulating *:
slope characteristics render these soils very suscepti-
ble to water er051on.8 Annual soil loss of 20 to 100
t/ha is not uncommon for soils cultivated to row crops
because’ of 1cw inherent fertility'and poor nutrient
distribution in the profiles, even a low level of: soil:
loss can result ln drastic reductlon in soxl producti--
v1ty. : :

Continuous cultivation results in a rapid decline
in soil organic matter content, the effective cation
exchange capacity, reduction in water and nutriehnt -
holding capacity. As a matter of fact whole ecological
environment has been changed dramatically and crop
growth is adversely affected This degradative process
set in motion by man’'s intervention in his quest for
producing more is further accentuated by accellerated
soil erosion.’ ‘
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Table 1. Declining Yields of Continuous Cropping
of Peanuts, Millets or Sorghum.

5 year cropping .Peanuts Millets Sorghum
period. (kernels) (grain) (grain)
kg/ha kg/ha kg/ha
1931-1935 1015 920 540
1936-194C 785 _ 455 330
1941-1945 700 320 105
1946-1950 320 | 545 %0

1951~-1955 510 300 Discontinued

Source: Norman, 1979.
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Not only should this degradative process be stopped
but immediate steps should also be taken to restore
those lands that have been rendered unproductive by
mismanagement. These objectives can be achieved
through gradual improvement and evolutionary develop-
ment of suitable technology for sustained productivity
rather than through exploitation of the soil and en-
virommental resources in favour of short term gains.

The soi} degradative process set in motion by
drastic changes in the seil ard micro-climatic factors
caused by the cultural practices that result in soil
exposure and disturbance of the delicate equilibrium
that exists between soil-Vegetation-climate continuum,
This implies that the protective native vegetation cover
should be removed in such a way that this equilibrium
is least affected. Furthermore, as the soil 'is pro-
tected when covered by the forest canopy,it should
be continucusly covered after the forest cover is removed
and also during the cultivation phase. This can be ;
achieved by replacing the forest canopy by another low
canopy cover or ground cover -that will protect the soil

against impact of raindrops and also not shade the
seasonal crops.



Conservation Farming System:

It is difficult to develop a farming system that
is equally applicable for different soils and agro—-
ecological environments. However,included in the over-
ali umbrella of the ‘'conservation farming' system are
sub-systems that can be developed and adapted from
oneplace to another. These sub-systems include -

Zero tillage ( or no.tillage) systems:

The no till technique eliminates the need for tillage
by controlling weeds with minute quantities of herbi-
cide. But unlike the plough, it leaves all the dead
organic.matter as a mulch on the surface of the undis
turbed soil. Thus the risk of soil erosion through
mechanical soil manupulaticn can be eliminated.

- Crop Residue Mulches.

Crop residue mulch prevents rain drop impact and soil- :
crustation, improves soil temperature and moisture -
regimes in favour of crop productinn, and also effec-
tively controls weeds.

Mixed and Relay Cropping. -

Traditional farming systems of growing more than
ocne crop simultaneously having a multi-storey canopy.
of different maturity periods have less soil erosion an
and weed problems than pure stand crops. The benefits
of mix-cropping systems, as measured in terms of ‘'Land
Equivalent Ratio®' or yield per unit area per unit time,
are greater under adverse conditions with low inputs
than with less production constraints and with high
inputs. -

Live Mulch System

In-situ production of mulch materijials can be. achieved
by planting fallows with legumes such as Centrosema,
Pueraria, Macrqptelium, Psophocarpus and Mucuna. Live
mulch system plays an important part in maintalning
fertlllty levels and minimising erosion




Oonce desirable cover has been established seasonal
crops can be sown through the mulch of cover crops by
suppressing them through chemical or mechanical means.
Leaving the dead or live (but suppressed) mulch on '
the soil surface is a better measure to conserve soil

and water than ploughlng under as green,manure.

Avenue- Cropplng {ox Alley Cropplng or
Agxo—Forestry) System.

The tecnnlque 1nvolved grow1ng arable crops 'in the’
avenues between hedges or rows of vigorous fast grow1ng
and coppicing, perennial leguminous shrubs such as
Leucaena, Gliricidia and Caliandra. These leguminous
shrubs can be periodically pruned_td.prevent shading,
and to provide additional mulch that can contribute )
nutrients and protect the soil against rain drop impact
Deep rooted perennials can also provide a nutrient .
recycling mechanism and minimize nutrient losses throuc
leaching. An added advantage is that about six tons
of woody biomass is produced throughout the year.

The research also shows the very considerable
,(approxxmately 80 percent) suppression in potential
weed growth within the avenues by the dense shade of the
over head trees of the hedges which rapidly regrow
during the non-arable cropping season.

Multi-storey Crbpping:
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o

This is an improvement of 'Avenue Cropping® system

To obtain the final measure. of potential productivity
from the evolving agro-forestry system it is important

to turn to the vertical :dimension and superimpose addi -
tional layers of middle and upper storey, food, feed

and Ffuel producing trees on part of the laig in a

manner analogons to ‘'Javanese Home Garden' For
instance high canopies fruit trees, fuel wood and timber
trees could be planted with a medium canopied trees
like papaw, castor, plantains and cassava and these

in turn be intexcropped with low canopied arable food
crops. In addition livestock is integrated to the
system and, thereby it would:provide a balanced plant-
animal-human relationship. '
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