






who are faced by hunger and starvation in the rural areas, the lack of

infrastructure would prevent it from being distributed. There is another

reason, of course, why more of the food has to be produced in the areas of

the developing nations where there is a shortage of food in the case of new

famines, that is to give gainful employment with the hope of and the

opportunity for improving the standard of living of rural people and the

people gainfully employed in agriculture today varies greatly from country

to country and the deficit nations such as the sub-Saharan African countries

today and to more or less the same extent to countries such as India,

any.where from 65 to 800/0 of the total population is on demand in a

subsistence type of agriculture, they produce food for themselves with little

to sell, the only way that these families have an increase in their food intake

and improving their standards of living, is to produce more than enough to

adequately feed themselves nutritionally and still have margins to sell to
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generate income to buy other essentials. This does not exist in many parts of

the developing world at this late date. has an organization and

FAO both say that there are somewhere around 800 million people in the

world today that lack sufficient food to have adequate nutrition and a good

basis for developing strong bodies and Let's not

underestimate the great value of the great progress that has been made in the

physical movement shipments of food by modem transportation which today

ships 2 million tons of grain internationally and it has been done at a very

efficient cost, especially by water, but the infrastructure for moving grain

into food-deficit nations by land is still prohibitive because of failure of

development in many of the developing nations of the railroad and road

systems. For example, the grain can be shipped from Galveston port in

Texas to Dar es Salaam for approximately 16 to 18 dollars per ton, but that

cost will double to move that to the interior, for example, from the coast of
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Ethiopia into the interior where the people lives and the food is needed. The

physical barriers of inadequate transport have long since been removed in

the Western European countries and in the Americas, both USA and Canada.

Originally this transport was largely by water in major rivers, but in the

middle 1800s the railroads came into being supplemented in post World War

I and especially in post World War II by vast systems of roads and highways

which enabled them to ship basic grain and other food products from long

distances at minimum cost. This does not exist in the African nations and in

many parts of the Asian nations today, and they are greatly handicapped

from the standpoint of food availability, or food security.

But this is not a new phenomenon. Let me illustrate the case of

Teotihuacan which was a civilization in Mexico that developed near what

today is the main tourist attraction about 30 miles from Mexico City. At the
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time this civilization began to develop in about 300 Be and ..... " its

............ about 600 AD when it collapsed. It is my contention that this

collapsed because of the interaction of two factors: the lack of an adequate

transportation system and the growing worsening infertility of the soil. The

civilization of Teotihuacan was built without a wheel, nor was there any

beast of burden, all of the materials that were brought into the city were

carried on human backs. It is estimated that at its peak, this civilization had

in a concentrated area near the pyramids a population of somewhere between

150,000 and 200,000 people, simply that maize grain for the

production of tortillas for 150,000 people per day would have required

bringing into the city approximately 2,200 one hundred ton??? bags of grain

on the backs of human beings for that commodity alone. As the land lost its

fertility, much of the grain had to be brought from greater and greater

distances and it is my hypothesis that this was the primary cause for the
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failure of that civilization. So, going back in time, transport has been vital in

food security.

Population Growth

When I was born in 1915, 85 years ago, world population was

approximately 1.6 billion people, today, 1999, the world has a population of

about 6 billion people. The rapidity of population growth, its explosiveness,

has taken place largely since the 1940s because of the invention of improved

vaccines, the introduction and widespread use of sulfa drugs, more recently

antibiotics of various kinds, as well as other improved medicines. This has

drastically cut death rates resulting in this explosive population growth like

it has never been observed in the history ofmankind until the last 50 to 60

years. In most of the developed nations, this population growth has flattened

during the last two or three decades and has reached essentially zero
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population growth in some countries. Nevertheless, in many of the

developing nations, it is still growing at a fantastic rate, which puts supreme

pressure on food production needs. The drastic cut in death rates referred to

above, for example in a country such as USA, is illustrated by the following

data. At the tum of the 1900s, life expectancy for a boy baby in the US was

46 years on average, for a girl baby 48, by 1995; it was 72.8 years for a boy

baby and 79.8 for a girl baby. Then it continues to go to increase.

What are the projections to world population growth for the next several

decades? Ifpopulation continues to grow as it has at the present time, world

population will probably reach 8.3 billion by the year 2025.

Can we meet the challenges ofproducing the food needed for this population

without destroying the environment and destroying many species? My
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answer is yes, we can do this ifwe use high yield agricultural production

technology properly, with the infonnation we have available now or in the

research ... ... .. . ... . .. assuming that there is adequate funding to sustain

aggressive research on many different fronts which influence crop yields and

agricultural production.

For some reason or another, in recent decades there seems to be a fear of

gloom and doom that has come into the picture as it relates to agriculture

and its negative impact on the environment. First of all, has the environment

... , ? Here we must make a distinction between the

developed nations and the developing nations. But we must also remember

that the affluent developed nations at the present time have an entirely

different environment for the majority of the people. During my lifetime,

the good old days in my boyhood and early youth were not nearly so
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pleasant from an environment and health standpoint as they are today. There

has been vast improvement, but ifwe listen to all of the chaos of gloom and

doom, we would think that we are on the verge ofbeing poisoned out of

existence and yet, referring to the above paragraph, longevity is greater, life

is more pleasant from the standpoint of better nutrition, better housing, better

health, opportunities for recreation, a more pleasant environment in general,

we do not have the same amount offield??? around the , in

garbage, nor do we have the same amount of flies and mosquitoes. We have

learned to cope with many of these, so when you hear people reflecting on

the. good old days, as far as I am concerned, you go to old days in the Mid-

West of the USA in the early 1920s were not very pleasant then. In the

cities of that time they were even worse, the good old days were terrible

because of industrial smog, garbage in the street, contaminated water, the

transport system was horses and down in flies and all of the other
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corruption. Those things have been changed and yet we hear all of this noise

about the worsening environment. I think much of this is .

because we don't read history. And when we look in the developing nations,

especially countries let me say like India where there's a huge and dense

population, or even more critical, the sub-Saharan African countries of

today, the problems of human health are still number one, insect vectors that

spread malaria and many other vector-borne diseases, the lack of medical

h . d ... d f???? k' dcare, t e ma equate nutrItIon, VIruses an pests 0 In,

poor housing, contaminated water, are these the concern of those who look

at the world from the standpoint of the affluent nation? Are they to continue

to exist like this?, would we deny them to improve their standards of living

like it has taken place in the affluent nations in the last 50 to 70 years? And

are all the songs of gloom and doom that we hear about endangered species

as severe as they seem to be?
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In the affluent nations, and I go back to my years in the Mid-West of the

USA, today there is infinitely greatly wildlife species and abundance in

some cases than there ever was before, the same is true in other parts of the

USA, for example, there were no deer (wild-tailed deer) in the area when I

was growing up, today they are abundant, despite the fact that the Turkey

River ... . .. .. . ... ... .. . .. there was a little farm where I was born and grew up,

there had been no turkeys on that river for more than two generations, today

they are back and increasing in rapid number. The same can be said for

some species ofwildlife such as the wild bear, such as the Canadian .

white which is built up in such huge numbers after there had

been an imposition of regulation of hunting, so that it is now

............ to destroying part of its habitat because ofpopulation pressure, so

there is improvement, but there needed to be adjustment and this is true for
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many species, we should remember, however, that the extinction of species

is not a new phenomenon, certainly 99% of all the species that ever existed

on the Planet Earth have disappeared before the human species made its

appearance and this is documented in a large part by ... . .. . .. . .. .. . .. so let us

not yet develop overkill in looking at this threat.

Since I was originally trained a forester, lived the back country in the most

isolated parts of the USA, enjoyed wildlife and I continue to enjoy wildlife

in the untouched by human beings, but I realize that with the population

pre.ssures that exist from 6 billion people, there will be less and less of nature

left to itself. There have been vast tracts of land set aside for public parks,

national parks, state parks for various city parks and this is good and well

and it needs to be given proper support by government, not only in one

country, but in all countries and we need to use agricultural chemicals
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properly, not worthlessly, in that sense, they are like medicines, they have to

be used properly, or they can do great damage to wildlife and other species

as well as to the human beings, but remember that we live this longer life

than ever before and what has changed is the sensitivity of our chemical

analysis that makes us more aware of chemicals in the environment than

ever before.

How have we increased food production in order to meet the growing

demands by increasing human numbers and increasing standard of

living?

From the beginning of agriculture until about 1940 or the beginning of

World War II, as more food was needed, the majority of this was obtained

by increasing the area under cultivation, because in those early days land

suitable for agriculture was abundant. By the middle 1940s, this was no
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longer true in most parts of the world so that from 1950 onward to this date,

most of the increased food production has resulted from the application of

high yield technology agriculture. This is the package of practices which

was developed by agricultural research and which was properly applied to

increase especially yields per cultivated area. In the affluent nations such as

the United States and Canada, this type of technology began to be used on a

wide scale during World War II to supply the havocs??? The same

techniques were widely and rapidly adapted in Europe following World War

II to rehabilitate their agriculture, it consisted of the use of improved crop

varieties, including hybrids, especially in the case of maize, and good

agronomic practices and a land preparation timely planting, crop rotations

restoring the soil fertility, better control of insects and diseases and this

coupled to economic policies. The use of high yield technology in the

developing nations came one or two decades later and I had the privilege of
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participating in laying the ground work for this in Mexico and later seen

with the collaboration ofmany other scientists, this improved technology, in

the case ofwheat, developed in Mexico under that first collaborative

agricultural research and production program established in 1943 by the

Rockefeller Foundation and the Mexican Government, seen it in the 60s

transplanted to India and Pakistan and to a number of other countries in the

Middle East and in China to produce a big impact on food production.

I would like to point out that there is no magic in a high yielding crop

variety or hybrid that is only one total component ofyield, it has been my

experience in my 54 years ofworking in food-deficit developing nations,

even though I have been directly involved in the development of new high

yielding varieties, that a variety alone will have only modest impact unless it

is combined with all of the other components that affect yield and
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productivity. So my whole philosophy in trying to establish improved

technology on farmers' field is to use a package that includes the best

varieties, the best agronomic practices from a standpoint of land preparation,

rates and dates of seeding, restoration of soil fertility by the proper use of the

right types and amounts of chemical fertilizer, organic when it is available,

or combinations which is better than either alone and proper control of

disease and insects and especially weeds. This package ofpractice must be

tested on many farms and plots big enough so that the small peasant farmer

can relay to this in terms of facts of grain, rather than grams or kilos per

hectare. I have had the satisfaction of seeing tremendous progress first in

Mexico in the use of such technology and during the food crisis of the 60s to

see that transfer of technology, in the case of wheat transferred to India,

Pakistan, many of the Middle East countries through the collaboration of

scientists in this part of the world. Let me point out the nature of that
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transfer. The transfer of the so-called Green Revolution resulted from the

dramatic change that came into being in the production of first wheat and in

a few short years later rice and other basic cereals. In South Asia during the

food crisis of the middle 60s had information which had been accumulated

as a result of the collaborative testing established throughout this region of

North Africa the Near Middle-East countries. Let me briefly give the

historical background.

In 1960, I had the privilege of traveling through all of the countries ofNorth

Africa, including Egypt, all of the Near East countries and as far into the

Middle East as India. This was under joint sponsorship of the Rockefeller

Foundation and FAG. At the end of that trip a report was .

suggesting that there was a shortage of trained people, especially .
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in most of those countries of the aforementioned regions, with the possible

exception ofEgypt and India and it was proposed that the Rockefeller

Foundation put up a sum of money to fund sending young scientists, who

were just receiving their first decree from the National University in this

large number of countries, to Mexico for hands-on training in the various

disciplines that affect agriculture and food production. As part of that

suggestion, a proposal was made to establish a cooperative international

spring wheat yield nursery which would include the main commercial

varieties of each of the countries, plus the best varieties of the Americas,

Canadian, US, Argentina, Chile and Peru, ... .. Mexican .

as well as some of the most promising material from the breeding program

in the Rockefeller Foundation-Mexican program, which in a few years was

to evolve the International Maize and Wheat Improvement Center

(CIMMYT), which today is one of the 16 International Agricultural
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Research Centers that are in existence with their responsibility to assist the

developing nations in developing basic information that will be useful to the

national program. The International Research Centers were never developed

to replace national research organizations, but to assist them to produce

materials and ... .. . ... .... information that would be useful to accelerate the

work that would be carried on by those national programs.

The so-called Green Revolution of the 1960s and 70s which went through

South and Asia and East Asia a decade later, but that also made definite

contributions to many of the countries in this Near and Middle East region,

as well as North African countries, was later referred to as a Green

Revolution. This title was given not by a scientist, but by an administrator

who was surprised to see this transformation in yield and food availability
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that exploded down to the feasible ... ... . .. ... ... frontiers of South Asia in

the late 60s and early 70s.

How did this happen? This resulted from what I previously mentioned, this

visit which I made through the countries of this region in 1960 and the

suggestion that was included in that report. The large number of trainees

from 1960 onwards that came to Mexico developed into an opportunity of

collaborating with scientists, the bonds through the international nurseries

that were made up of the varieties I have mentioned, plus new experimental

materials, were sent through FAD handled by Dr. Abdul Hafiz from the

Egyptian headquarters ofFAD of this not only distributed these

nurseries, but he also picked the candidates which were to receive the

training, the best young talent available, they began to come in 1960 and

continued for decades, as a matter of fact, the program still continues, but at
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the present time with more emphasis on training of scientists for African

countries south of the Sahara.

It has been my experience in many countries that very often useful

information which could be assembled into crop production management

programs was left unassembled on the experiment stations and in the

universities. Unless this is assembled into a package of crop management

practices tested on farms, it will make very little or no impact, so

... .. . .. . .. . ... .. were sent out first to about 50 locations around the world, it

gr~w soon because of demand to more than 125 locations where they were

grown ... ... .. . ... . .. ... ... fertilizer becoming on availability of fertilizer in

different countries and uniform notes on disease on agronomic

characteristics on grain yield or taken in the same format ??? that we used

for training these young scientists, the data came back each year to
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headquarters the next generation of scientists from this ofprogram

work up the data, make the publications, send it to collaborators and so the

information on which the Green Revolution was to be built was assembled

from 1960 till 1965. I should point out first when each of these students

went back home, they also were privileged to take with them small samples

of any of the breeding materials which they thought would be useful and

they began to re-select them in their own countries, but they grew these

nurseries which we thought had included the best of the new materials in

direct comparison to the main commercial varieties. It soon became

apparent that there was a great potential for increasing yield and productivity

of wheat in many of these countries and as the food crisis worsened in

Pakistan and India, these ... ... . .. .... were used to decide which varieties

based on their performance over several years in the screening??? of spring

wheat yield had the best plants for producing a positive impact. I should
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have pointed out that the native materials for the most part were tall .

and when fertilized they lagged badly, many of them were also susceptible

to one or more of the most explosive diseases such as stem rust. As the food

production crisis worsened, they accelerated testing of some of the most

promising of this material was carried on on farms first a few dozen in each

country, the next year several hundreds and then several thousands, these

were generally 1/3 acre plots in the case of India and Pakistan, they varied in

other countries. It soon became possible that using the best materials with

the management practices and the proper fertilizer and weed control, that it

was possible very often to increase yield under irrigation from 750 to 1000

kgs per hectare up to 5 or 6,000 kilos per hectare. The euphoria among the

small peasant farmers was fantastic. The food shortage continued to grow

and under these conditions it was rather easy with the grass roots of fire to

convince the Ministries ofAgriculture and of Finance, the Prime Ministers
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and the Presidents of these countries, especially India and Pakistan, to adjust

their economic policy so that the small farmer could adapt this technology

and so the Green Revolution was born. The changes in production are

indicated in a graph in the case of first India. Pakistan was the first country

that became self-efficient in wheat and rice in 1968, India became self-

sufficient in wheat in 1972 and in rice in 1975 and in all cereals at that same

time. China began to use this technology about a decade later than India and

Pakistan. Many of the other countries in the region utilized part of this

information to improve their wheat production, among them certainly was

Egypt, Tunisia, Morocco, Algeria, Irak, Iran, Jordan. The same

technique was used to move some of the improved wheats into other parts of

South America, especially Chile, Argentina, Brazil.
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Acid Soils - The impact of the 1980s and 90s

There are vast tracts of savanna and brushy savanna in parts of Brazil,

Africa, and Indonesia, which are soils that have been highly leached by

Mother Nature never cultivated. These soils despite the fact that they exist

in areas of good to abundant rainfall were covered by coarse grass savanna

of low digestibility and low carrying capacity for cattle or by combination of

these coarse grasses and woody brush. They were considered worthless 25

to 30 years ago, except for very poor grazing. When I first participated in

trying to put on soil fertility test on the East, it seemed like nothing worked,

they seemed worthless, but gradually with good research and soil chemistry

it was found that these were highly leached ofpotash, sulfur, several minor

elements being very acid, the phosphate was 6 ton the iron compound, they

were low in organic matter nitrogen and when all of this was worked out and

the proper fertilizer was applied, they gave modest responses in yield, but
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only when they were limed was there any major jump in production, in

reality, they were so highly leached that in some cases the levels of calcium

and magnesium were at such a low level that they became limiting elements

in plant nutrition, not just in buffering the age. Once liming and the proper

fertilization was applied, these crop varieties whether wheat or maize or

soybeans grew beautifully during the first month or so, while the roots were

in the profile of the effective liming where the pH had been modified.

However, if it did not rain for two weeks, the roots would not penetrate the

acid profile and very often died from drought or were badly damaged and

yet, the subsoil profile often was charged with moisture for ... ... .. neither

below the level where the roots wouldn't penetrate, eventually through

breeding aluminum tolerant varieties of soybeans, of maize, of wheat, of rice

and several pasture grasses were developed in Brazil, so that even when

there were short droughts, the roots of these varieties would penetrate the
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acid subsoil, not normally, but weakly and as you harvested that crop, the

roots decomposed and in the process calcium and magnesium were

translocated and each year you the soils with acid

tolerant varieties, the depth of rooting is greater and the yields continue to go

up, this is one of the most fascinating developments in food production that

have taken place in the last 20 years, there are vast tracts of these in Brazil

that have come under crop management, much of it employing minimum

tillage or zero tillage leaving the organic matter on the surface to protect

against erosion. I am certain that there are vast tracts in Africa that also can

be made productive by the use of similar techniques.

Has the use of high yield agricultural production technology during the

last several decades seriously damaged the environment?



There is certainly a lot ofbad information being given out concerning the

negative effects on the environment by the use of agricultural chemicals.

This, in a large part, comes about because of the fact that there is bad

information being given out. For example, very often one will hear in the

same sentence claims that the use of chemical fertilizer, insecticides,

fungicides, bactericides, herbicides are all toxic and destroying wildlife

species, endangering human health, all sorts of disasters. In the first place

this conclusion results from bad information. Whenever you link lumps

together, fertilizers which are nutrients for plants just as food is nutrient for

peQple, in the same sentence with insecticides, fungicides, bactericides and

herbicides which are toxic substances selected for their toxic effects on

certain species, then we are contributing to this confusion which has been

distributed around the world as facts. Moreover, it should be emphasized

that much of the conclusion resulting from contamination, pollution of the

32
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environment and of our food by toxic chemicals, comes from the effect that

the chemical analyses today are much more sensitive than they were when I

was a young agricultural scientist, at that time when you could identify one

part for 250,000, or especially one part for 500,000, this was an extremely

good chemical analysis. Today, it's a fraction of a part per billion

or a part per trillion, so sensitive, it is hard to imagine.

Does this level of so-called pollution or contamination affect human life,

or the life of animals?

The zero has disappeared with the modern chemical analyses, of course, new

caution must be used in the case of agricultural chemicals. In that respect

it's not different than medicine, there is an analogy. You have an infection,

you go to your doctor, he makes an examination, he may test in the pathogen

that is giving you trouble and prescribes proper antibiotic or other chemical.
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Ifyou take that medicine as prescribed, it will probably eliminate your

infection or alleviate it at least, but if you take it improperly, overdoses, it

may kill you and so it is in the use or agricultural chemicals, they must be

used properly.

Are agricultural chemicals destroying our wildlife?

They can under certain circumstances, but again, I think there was gross

exaggeration on the issue of soft eggshell from DDT because in areas where

DDT was being used, long after it was banned in other areas .

wildlife was perishing. On the other hand, DDT did more to alleviate

human suffering from malaria than any other chemical and when it was

banned and prohibitive in the affluent nations, this was one of the worst

things that could have been done by twisting the arms of the developing

nations where this is a major disease. And so it is very often that the affluent
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nations look at problems through the eyes of their affluence and try to

impose what is probably good from their standpoint upon a developing

nation which has an entirely different group ofproblems and magnitudes of

concern that are ofno importance in the affluent nations, this must always be

taken into consideration or the wrong recommendations are made.

Through the proper use ofhigh yield technology, we save much land for

other purposes.

It is my fundamental belief that we should use high yield crop management

technology on the land best suited for agriculture, so that those marginal

land more fragile can be left for other uses, such as watershed protection,

such as wildlife habitat or outdoor recreation and forestry. This case is well

illustrated by what has happened to the saving of land for other purposes in

the USA in 1940, the production of the 17 most important food and
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fiber crops produced 252 million tons of products. By 1990, the production

of these 17 crops, with the improvements in technology that were available,

produced 496 million tons with 10 million hectares of less land, had we tried

to produce the harvest of 1990 with the technology of 1940, we would have

had to have cultivated an additional 180 million hectares of land of the same

quality, we did not have it, the consequence would have been in attempting

to produce that to plow up marginal lands on rolling topography after cutting

the forests or moving into more arid land and plowing up larger grass land or

brush and to resulting deterioration of the soil from the water

erosion the second from wind erosion would have been disastrous. Think of

what would have happened to the habitat of many species of wildlife, birds

and animals. So I am a firm believer and the same repeats itself, China

today is the largest producer of cereals in the world, is the largest consumer

ofnitrogen, both importer, manufacturer and consumer, is the second largest
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in the case of phosphorus, but had this not been used, the areas that required

to produce the harvest of 1994 would have been three times what was

utilized in 1994, so vast tracts of land have been saved by the application of

the new high yield technology, same principles are involved in India or in

any other countries near of the Middle and Near East.

I worry about Africa. In the 1960s and early 70s, the major food-deficient

areas of the world with vast widespread malnutrition and famine in the

period of especially 1965 and 66, were South Asia, Africa, India, parts of

Indonesia and China, but we couldn't see through the Bamboo Curtain.

The Green Revolution has made vast impacts on changing this at the present

time. Today, the critical food issues are in the African nations south of the

Sahara. Today many authorities from a few of the developing nations say
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that the African countries have little food production potential because of

soil and climate and shortage of rain. I disagree. Over the last 12 years with

funding from the Sasakawa Peace Foundation, known today as the Nippon

Foundation, has financed the program to try to assist more farmers, this was

initiated in 1986 in two countries and at the present time exists in 12. Again

... .. . ... ... ... . .. .. the information that is available but unassembled put it

together in the proper management practice, test it on farmers' fields.

During the last 12 years, we have had approximately one million

demonstration plots on farmers' fields in 12 different countries south of the

Sahara involving 6 different crop species. About 600/0 of those plots are on

maize, the most important food crop in south Saharan Africa. The results

are as follow: with very exceptions, we can at least double yield with the

improved package of modest inputs. In most cases triple the yield and in a

few cases quadruple the yield of the demonstration plots employing proper
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crop management practices compared to the traditional methods used by

farmers. This has produced tremendous euphoria just as it did in India and

Pakistan in the 60s. The sub-Saharan African countries, however, are

handicapped in trying to put this technology to work because of the shortage

of transportation infrastructure. Unfortunately, the sub-Saharan countries

obtained their independence more than a decade after India and Pakistan, the

result was that in most of the independent nations most of them became

involved in the Cold War, either aligned with the East or with the West,

irrespective of what alignment, they all suffered the same consequences.

Expenditures in military and armament, with neglect for the

development of agriculture and food production, schools, public health

and infrastructure.
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The aforementioned results utilizing data developed at the national research

institutes and universities and supplemented in part by the International

Agricultural Research Centers. The biggest bottleneck is the infrastructure,

the lack of railroads and roads to move imports such as fertilizer which is

bulky into the interior from the ports which vastly increases the cost at the

farm gate. But despite all of the handicaps, there has been progress, Ghana

and Benin have doubled their production of maize with improved practices

over the last decade. Ethiopia is on the verge or has already achieved the

first so-called Green Revolution of sub-Saharan Africa. For the last three

years record breaking crops have been obtained of maize, great increases in

several other crops such as sorghum, barley, wheat and more recently

potatoes and teff. This breakthrough in production in a large part has

resulted because Prime Minister Meles has given agriculture the highest

priority in economic development and has made fertilizer available despite
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its high cost because in a large part influenced by infrastructure, but then

credit this year there will be an anticipated surplus of one to two million tons

and the problem is severe because of lack of transport to move this material

from rural village to urban city area where it is needed. The achievements of

Ethiopia are outstanding and indicate that the technology is available, it has

been amply demonstrated in many areas ofAfrica and where the economic

policies and the infrastructure is such that the inputs can be brought into the

country such as fertilizer and the increased production food from the

producing areas to the major cities the IS......... for transforming

agriculture in many of these countries in a few years time.

In closing, one of the greatest problems that we have at the present time, that

I've already mentioned, is a lot of misinfonnation. It seems to me that as

people leaves the land in one generation, they lose contact with the soil, they
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fail to understand anything about agriculture, they ignore the fact that

farmers have been managing ecosystems from the beginning of agriculture.

They have done so with skill, with the information at hand, but as new

information becomes available that can modify and improve the efficiency

of food production so as to produce more of the food we need on less land,

unless that is done, we will continue to take more and more land to produce

the food we will need, with the detriment of impacting negatively on the

habitats from the standpoint of many species ofwildlife. Most of the urban

people have no comprehension for the intricacies of agricultural production

and how the farmer in a modem agriculture is manipulating this system to

minimize the negative impact on the environment. Of course there are those

in farms who do this management and cause negative impact. Just as in all

sectors of society, there are individuals who does not use the technology

properly whether it is in food processing, or whether it is in building habitats



43

for human beings, or highways or roads or industrial products, we need good

efficient management just as we do in agriculture to minimize the negative

impact.

Population Monster

I've already mentioned that today we are confronted with feeding 6 billion

people and that challenge will increase to about 8.3 by the year 2025,

assuming continued rate of population growth. Most of this population

growth at the present time comes about from the developing nations, the

reason it has been so explosive in the last several decades is that the

introduction of better public health, better vaccinations, antibiotics,

medicines ofvarious kinds has cut the death rate in children and at the

present time these countries have not adjusted their fertility rate to

compensate for the survival of many of their children that were formerly lost
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because of disease and insects. It has been generally assumed by most

demographers that as family income increases, family size will decrease, this

has been true of the Western European countries, the USA, of Canada and a

number of other countries. Unfortunately, the question comes up, will it

ever be possible in very densely populated countries such as Bangladesh and

India, to come to a level where a family size will automatically be cut back

as was done in Western Europe and the Americas?

This same principle may not evolve in the same way, and I am pessimistic to

use this rule of ... ... ... stabilizing population. China has made great

progress in slowing its population growth, but today it is criticized by some

of the affluent nations, especially by some of the pro-life sectors. Yet the

question is to those individuals and to those governments who are

challenging the policies of China on population growth. In the first place
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China has a policy which has built into its written economic consideration, if

you are with ... .... prescribed recommended family size which is different

now than it was when I fIrst visited there in 1974. In 1974 it was the

accepted......... population limits were three children for rural

people, two for urban

(up to here dictation by Dr. Borlaug, then silence and nothing more)




