











Recent Tronds in Food Orain Production

The spotlight is clearly on agriculture today. With soaring domastic
prices, embargos on the cyport of some agricultural products, an2 the gpectrum
of severe food shortages in several developing nations, food has taken center
stage. Let's put aside for a moment the immediacy of the current agricule
turel questions, and look at the picture with a longer time horizon.

Flgure 1 precents index numbers of total and per capita feood production
‘dn developed and less develeped ccuntriea for the period 1963 to 197C. Firast
lot's be clear what these index nurders mean. The bLase peried is 1061-1965
and average food production in that peried is set equal tc 100. Production in
other yeara ia expressed as a percentage cof tho base, hence an inlex of 110
means that rroducticvn in that yeur was ten percent above the bvase period. The
upper part of Flgure 1 shows that total food preducticn in Lhe develeped and
loss develoned naticns has prown at about thae same rate in recent years., In
both groups of naticns wve see that 197! producticn vag roughly 0% parcent
highar than in the base perfuvds This was a reuirkable accomplishment for the
loveincumg nations which have 1limited land, a siortage of adapted tochnolegy,
and insufficlent funis to purchase inputa asuch as fortilizer and agriculturel
chemicals.

The vpvard trond in outpul of loweincome cuuntries averaged about 2,5
percent per year cver the decandes This level ¢f achilevemant waa riover attained
by the induatrial natione at a aimilar stage cf ercnomia Aovelopment. Ine
oroasod foud protuction wwa realized in diatinctly different ways in ths two
groups of rations. Crop aoraesge in the ‘ndustrial raticus Anclined slightly
over the tims peoried, haance all the rise in production is attridbutable to
rieing yielda per acre. Virtually all of ths growth {n agricultural output in
the LDCa froum tho Korean 'ar through 1967 derived from bringing new land under
the plov. 8ince 1967 savoral developing nations exparienced a yleld take off
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ooincident with the adoption of new high ylelding varieties of wheat and rice.
The sharp rise in LDC food production between 1567 and 1972 is primarily
attributeble to the fact that approximately 50 million acres of ‘sian land
were planted to the new seeds.

The increases in rrod proadustion achieved by developing nations over the
past docade were ulmoat corpletely cbliterated by populatien growth. The
lower portion of Figure 1 indicates that the LICa experienced a very modest
inoresse in per capita food production through 1970. Per capita food producs
tion fell in 1971, ard dropped abruptly in the pcor crop year of 1972, oOf
ocourse whan all developing naticns sre lursed together, significant differe
ences in the perfurmance of sub-areas is mashed. FPer capita ford production
in latin America has increased steadily, if mcdestly, over the past decade.
Food producticn per capite in Africa haas trended slowly downward., Asian food
production Las Leorn erratic, probably because 4t $8 more often influenced by
adverse woathar than uthor arcas, 7Tho available data does indicate the strong
positive Influsrce of tha nev rice and wheat seeds in Asla, We may conclude
that per capita fucd production fn the LICs sa a whole haa barely kept page
vith population growth.  Of course thess statistics regresent epnly dcpestic
productior.. IPreduction shortfalls in the poor rations heve been significantly
sugmented by Importa. This was particular)y true whan massive food trarsfers
from the United litatea breached a part of the food gap brought about by the
widespread drought in Asia during the mid-10's, It {5 also true that this
data pertaina primarily to caloriea. In the Judgrant of moet cbaervera, there
has been little or ro improvemart in the quality of Alet In the LixXs. In-
oroasing the availability of protein, vitamins, and minerals presents a very
formidable problem. Upgrading the level of nutrition through inoreased pro-

duation of livestock products, fruits, and vegetables is diffioult, for thase
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fsodl-r;quire resources oé land ;ﬁd technology which in many cases are Aotm
‘lVlillblé. |

We are certainly all aware that food production in 1972 was substantially
below tha record level of a year earlier. It is éntlmnted that world grain
production fell by L2 million metric tons. The main reason for the decline
was an extraordinary coincidence of poor weather. The monscen came lats to
India pulling her production down by nearly nine million metric tons. The
Boviet wheat crop was off by 20 millicn metric tcns as the result of heavy
wvinter kill, and a dry hot growirng seascn for epring sown grains. Indonesian
rice production was cut by drcught, while the Jhiilippire Islands were ravaged
by floods. Amcrg the industrial naticrs, Australia and the United tates saw
food production fall as 2 result of bad weather. Usually when one part of
the world experiences a bad growing seaaon, climatic conditions are gcod else~
whore. It is probable that at no time {n the past century have as rzany total
acres been advoreely affocted Ly veather,

Hard data 18 not yet available, but it seema cortain that 973 will be
only slightly botter than 197!, 1Thie makes for a serious aitua.ion, since
world grain stccka have beon pulled down to bare pipeline leve's in most ex-
porting natiurs. (Jee Table 1.)

1973 wheat stocks are the lowast in two decades. Thev constitute only
6.5 porcent of production, as compured with approximately 10-2% parcent during
the decade of the 1960's, U, 0. strcks in the rast year wore pulled dmn by over
11 million metric tuna. 1t will take soveral yearas to rostore stocks to an
adequato lavael of approximately L0-50 millicn metric tonn. While thesa stocks
are being built up, the world feod grafin situation will ba procarious.

Despite this, I think that when appraising the current food situation, munf

have been overly peseimistic. There was & similar wave of hand-wringing in



WHIAT: WORLD AXD UNITEID STATZS PRODICIIN

Table 1. /XD STOCES, 1950-1973
. Vorld Stocks w/ US Production wY 03 Stocks
Yor Hor1aY as a % of Productisn as a 4 of Stocks as a ¢ of

Productioa Stocks World Million World Mllion World
Year ¥illioa Netric Tocs Production tric Toas Praduction Metric Tons Stocks
1950 172.2 6.2 3.4 27.3 15.1% 11. 1.5%
1951 176.2 7.0 9.24 26.9 :5.3% 10.8 63.5%
1952 1.6 13.5 6.7» 356 17.7% 7.0 51.9%
1953 201.1 28.% 15.14 32.9 15.9% 15.3 53.7%
1954 191.% .0 .93 .8 15.0% 24 .6 55.9%
1955 201.6 k5.8 2.7 25.5 12.44% 28.0 61.1%
1956 212.3 M. x2.% 27.h 12.9% 28.2 59.5%
1957 228.3 7.8 2.95 26.0 12.5% 24.8 51.9%
1953 237-1 3.8 18.5% 39.7 16.7% 2h.0 sk.3%
1959 221.9 53.9 2h.3% 3.5 13.7% 35.3 65.5%
1960 22.3 53.8 23.2%4 ¥%.9 16.6%4 35.8 66.5%
1961 k.7 Sh.3 25.3% 336 15.64 38.5 70.9%
1962 238.7 A8.0 27.2% 29.8 12.5% 6.0 75.-7%
1963 271.h 47.2 2.4 3.3 13.684 R.6 69.1%
1964 253.4 .o 16.2% 35.0 13.5%¢ 24.6 62.0%
1965 2455 ¥%.9 15.9% 35.9 1%.6% 2.3 60.44
19566 280.90 3.1 10.9% 35.7 12.6¢ 1k.6 48.5%
1967 271.6 30.1 10.5% k1.5 1k.9% 11.6 38.5%
1368 308.% 35.5 11.5% %2.9 13.9% 1k.7 Ll.4g
1969 288.h 53.1 18.%% 39.8 13.8% 22.3 52.0%
1970 288.3 9.6 20.7% 37.3 12.9% 241 Lo.ug
1971 32.6 hk.1 13.7% k4.1 13.74 19.9 45.1%
1972 307.5 k1.5 13.5% ¥2.1 13.7% 23.5 56.6%
W33 w364/ 22.5 6.5% 47.7 13.7% 11.7 52.0%

1/ Source: Calculated from varicus issues cf USDA, Ecoaomic Rerearch Service, ¥heit Situatisn. 1973 World produc-
tion figure from USDY, Foreizn igricultursl Service, Vorld Asricultural Producti{cn and Trade, Statistical
Report, Septesber, 1973, p. 20. 2/ Source: Agricultural Statistics, 1972, Table 1. Figures for 1970-73 e~e
calculated from Wheat Situation, August, 1973, Tadle 13. 3/ preliminary. 4/ 1973 Soviet wheat production
may be cver-stated relative to previous years due to a changs in methol of reporting.




the R!4-19608 when production in the LICs fell drasticslly. - United States
tlnﬁarn were encouraged to gear up and "fecd the world." This we dig, Lnd
rge quantities of grains vere transferred to India, Pakisten and othar needy
q&tiﬁnp. When good weather returned to Jast and South Asia, less of our con-
aillional grains vera desired and soon the overnment found itsolf in posses-
‘ l;od of mounting surpluses. Agricultural pelicies in the United States and
Canada were readjusted to restrict grain acreage.

;Hhon per capita food production in the LICs is bumping along at a Ievel
. pear subsistence, then any shortrall in producticn cauaed by weather or other
eircumstances is sericus. The United Otates must recognize its role es
r‘lldunl supplier of world grein requlremerts, and kecep its agricultural proe
grems flexibls to acccmrodats the ebb and flov of grain production in the
LDCa and the Communist bLlock nationa.

Egtinntea of Future Production and
Requiremur.ts of Fond Grain

Economists and agriculturists havg used historical data, examined éurrcnt
developmants, and usod computors to project the vorld food production, con-
sumption and trade in the 1¢00s. Table 2 presents the most current estimates
/of the United Ctates Departuent of Agriculturn-l/ The results provide Eomo
1nlightn and give us somn guidelines concerning the future. OJeveral critical
assumptions rolating to these projectiona are worth noting. For the develop-
ing pations, allovance was made for the population increases cited carlier.

It was assumed that per cepita consumption of grains in LDCa would increacse

about 4.5 percent between 1969-71 and 1980. This ccmpares with cssumed in-

eroases of 7.9 percent in tho developed countrics and 12.5 percent in the

1/ %he author wiches to nc nowledge tho conaidersble nssistance of Dr. Dona G
Dalryuple of tho U.3.D.A. in the preperation of the folloving appraisal of
vorld grain projeotions.



WORLD FRODUCTICN, CCRSUMPTION AND NET TRADZ OF WHIAT AND TOTAL GRAINS

Tadle 2. 1964-66 AND 196G-7T1 YITH PROJECTIONS FCR 1980 1/
Central Plan ,
Developed Countriesg/ Countries 3/ Devel:oing_gcuntriesél World
Commodity 196k~  1969- 106h- 1960- 1964 1963- 106k~ 1969~ :
‘and item 1966 1971 1980 1966 1971 1930 1066 1571 1580 1966 1971 1980 - -
R Tl T Million matric tons - = = = = = = = ¢ o 2 @ - o 0 oo ---
¥heat
Production 109.1 112.2 130.8 122.8 142.7 176.3 47.2 63.0 91.1 2/9.1 317.9 308.2
Consuption 8.7 87.8 %.2 13%.9 147.1 181.3 €5.1 82.7 120.k 281.7 317.6 397.9
Net trade 5/ 32.9 29.2  34.3 -1 b 50 -17.8 -21.8 -29.3 -1.0 -3. o
Total Grains
Productinn 346.3 403.3 k95.7 350.3 K01.0 Lg9.3 2u8.2 301.0 Lo6.6 9uh.8 1,105.3 1,!;01.é/
Consu::ption 328-9 3714-2 ’450-0 ﬁoo 1&08-6 5@4.7 263-5 317-3 u‘l-s 956-1‘ l,lm-l 1,3%06
Nat trade 29.9 30.1 Lo.7 -13.7 -7.6 -5.4 14,0 -17.8 -35.2 0.2 «l.3 0.1

heet, coarsz srains and milled rice.

Includes United States, Cenada, estern Zurope, Japan, Australia, New Zealand and Scuth Africa.
Includes _astern Eurcpe, USSR and the Peoples Republic of China.

Includ2s rest of world.

Sanc regions do not balance bacause of stocks; minus indicctas net imports.

1580 iorld production exceeds world conswption by five million metric tons. This is reflectasd by an
accumulation of stocks in the devaloped nations, i.e., their productiosn exceeds domestic consunption
and exports by five million metric tons. )

@ WiIE @
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Coﬁmunist nations. In absolute termé, ber capita groin consumption in the
Aaveloping nations would ba only 25 porcent of the lovel in tho devaloped
countries and one-third of the consumption of Communist block nations.

World production of all grains would increasez by about 30 percent batween
1969-T71 and 1980. Among the graina, production increases would be greatest
for wheat followed by coarse grains (corn, oats, barley and grain snrghum).
The projectiocne for 1980 indicate that tho production of grain in developed
nations will significently exceed domestic nceds. The difference will be
exported to both Communist and low income covntries. Wheat vill account for
the greatest part of these exports, 34.3 million metric tons out of total
exports of 40.7 million metric tons. Compored to the 1969-71 level, total
grain exports ore expected to climb by 10.6 million metric tons. As noted

earlier, the devoloped nations, mainly the United States, will scive as a
reservoir of availeble grain exports. Production in the developed nations

vill exceed domestic requirements and exports by obout five million metric
tons annually. If there are no particularly poor crop years over the next
decade, this will allov for a substantial rebuilding of stocks.

When projected grain consumption in the developing nations is compared
with projected production, i1t is seen that o substantial gep of 35.2 million
metric tons exists. This breech will have to be filled by imported grains,
mainly wheat. If imports fill the projected 1980 deficit, they will account
fr 8 percent of LDC consumption. In quantity terms, LDC imports will double
over the projection period. LDC imports of wvheat will be particularly impor- |
tant, accounting for nearly one-fourth of their total wheat consumption by
1680. In dollar terms, the projected LDC grain imports represent a staggering
Tinancial burden. At expected prices, this could amount to 2.5 billion
dollars yeerly. It is a moot question whether poor nations will be able t? :
expend this level of foreign exchange. In my judgment they will not, and 4f1

this megnitude of grain trensfers between the "have" and "have not" nationL 18
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reslized, it will.Us as a result of concessional seles by the developed.
nations. If subsidized exports are not available, I feel ‘that consumption of

grains in the LDCs vill fall significantly below ths level projected.

Orein Demands in Communist Bloc!: Countiies:

The largest unknovn in future world grain trade is the posture talen ﬁ&A
the Soviet Union. Until recently when poor weether lowered Soviat grain
production, they tightened their belts and reduced liveatock numbers rather
than turning to the world martet. Last year the Soviets reversed theair policy.
They had a oubstantial grain shortege, but elected to hold livestock numbéré’
constent and imported riore than 20 million metiic tons of grain. The Soviet
Union has a huge grain ecreagz, and even a reduction of two or three bushels
of vheat per acre recsults in a very substantial drop in total tonn&ge broducéd.
If the Soviets stick to their policy of increasing domestic livéstock produc-
tibn, they mcy be the most dominant factor in the demand for deVeiopé&‘éoﬁnégy
grain exports aﬁd hence the availability of grein for the LDCs;‘ Shohid'thé"
demands of the Soviet Union end LDCs coincide in aﬁy single yeaf‘or é‘eti.,te’n'c'i“e“i
ofuyears, vie may have‘a’rcpéfition of the 1972-73 situdtion. | ﬁ

A Anothéf factor iﬁportantly influencing thz &Vailabiiify of éfainhiﬁbbrfs
by the free world LDCs, i& the action of‘Mhinland China. zﬂigraih shortfell
in this huge nation of oves 850 mi11ion people would hafesimportaht impliééi
'fiohé, should they élecf"to increaée'impdrté- ‘For man&'yéﬁré, Méinlahd‘bhind
has asserted its self-sufficiency in grains, This attitude’ may héVé;bHéﬁéed;
for China hes mude repeated purchases from Canada and Australia 4in recent
years, ‘and {n 1973 United States theat moved to' China for the first time -
over tho decadén.

A final factor beariﬁg On the availhﬁility of future grain imports by the
LDCs is the attitude and demands of the wealthy nations. Baldly put, will the



developedfnatibns“release?theirvsurplus;grains? ~This questionidivides;itself
into*two;parts:irFirst,iwill”thefdeveloped‘nations=give_uputhqurain or Willx o
they elect . to consume ‘it in thefformzof,increased;livestock‘produots?g 3g55gg;5
Secondly, will the developed netions be willing to subsidize grain exports to |

nations unable to pay commercial prices?

TSR A
Grein pemands in Industrial Cpuntries; ?[
....During the_1960s,,the vorld foodjproplempvas5pergeiuedwasﬁa.population -
,{B¥9b13m°"4t the end of each yearwanalysts critically;compared‘ratesdof}growtn
in food production end population to see if,the situation:mad,improued‘orpﬁvg
worsened. During the 1970s, world population will continue to mount, reating :
& rapid,increasekin demand,forfﬁood, but, in addition, rising affluence has o
emerged es & maaor claimant on, world food resources.‘ At the globalvlevel_there
are nov tuo factors contributing to the demand for food - population and -
~rising income. Ve may divide the.nations of_thelporldwintg tuonconsumptioni;
categories: those who use nearly all of their grainﬂproduction directly a8
human food, and those who convertﬁmost,of.their}grain'intofmeat,,eggs andi_:i
dairy products. In the poor:nations,_annual aveilability of grainaper,person
averages only about 4,00 pounds. Nearly all of thisjsmall amount isdppnsumed
directly to meet minimum energy requirements. In‘the Unitedigtates,apeas;, .
capita grain consumption is approaching one ton;per:yearq Only,about 159, .
pounds of this grain igs used for direct human consumption. The balance is.fed
to livestock and poultry. The totel quantity of grain consumed directly and
as livestock products, continues to rise rapidly as per capita income climbs.
The impact of rising wealth on the consumption of livestock products is .
typified by trends in the United Stetes. Our per cepita consumption of,beeﬁ

clinbed from 55 pounds in 1940 o 117 pounds.in 1972
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er cepi}'e. p;ultry consumption rose, from 18 to 51 pounds over the same
;,period. Europe, Great Brite.in, Scandinavia, Japa.n and the Soviet Union ha.ve 5
a combined rpopuls.tion of. neerly 800 million people. Future increa.ses in the .
wealth of these nations Will put intense pressure on the demand for gra.ins to
| be converted into livestock products. We need not prolong the argument., It .
is possible tha.t rising a.ffluence in. the developed na.tions may ca.use their
interna,l demend for grains to rise more quichly than the pro,jections indica.te.
If this is. the case, far less‘jgtrein"mey be uveilable_lforv export ‘tjo na.tions‘ylho .

ere struggling for mere subsistence.

a;?Grein Trafnsfers {o.:Deveéloping Countries::: .

‘ -.!:.f:,Th'e‘?‘s’econdip'roposition forwarded is that developing nations will be..,
unablé to pey' competitive 1’-‘ror1d.‘p.rices for grains, and taxpayers in,the '
1-1ea.1tlw£ne.tions will beiunvilling to subsidize exports. This hypothesis is.,
fortifled by the’ observation: that concessional sales to LDCs will reduce com=
merciel’exports. " These ‘are difficult questions to tackle. .As to the assers
tdon:that concessional bales will not be. funded, little can be said. We niey;:;;
nw.ke lthe."o'bserv'ation* that even though they are expensive, concessional: .sales::
will:be'worthy *o’the extent that they contribute to peace end'reducexcostly‘, o
militevy involvement. . A myriad of. factors bear on the ability and willingness
of LDCs to pey hard cash for grains they import. Perhaps. the most important.:
of these 'L8.theirate of. growthwin_ per: capita. income ofthe poor nations.

o 'Bbine'::exp'erts‘:argue.'that"increesed' technicel eid:ahd concessional food -
sales by the United States have: been the catalyst which: .spurs econonic develop-
' ment ‘and leads to later cesh food purchasess, There. seems to be some basis in
theory -and perhaps ‘some historicel evidence sbosupport 'this proposition. If
the LDCs import grain at concessional prices, they .are able: to congerve

valuable foreign exchenge and enhance domestio capital formation. The funds
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80 cbnaerved may be used to increase domestic industriel production. This
provides Jobs and stimulates a rise in per capita income.

In low income countries, wage rates are closely tied to food prices.
Food imported at concessional prices may dampen an upward spiral in wege rates
and, hence keep low an important cost of industrial production. This allows
the &eveioping natioh to be more competitive in production of labor intensive
éoads‘for botﬁ domestic use and export. If exports of labor intensive manu-
fgétﬁfed:géqu are incréﬁséd,ftﬁé developing country can use the funds to
import food on a cash basis. |

Rising per capita incomes in:a developing nation may stimulate imports
of food! The higher level of affluence may create a demand for traditional
ceréal grains beyond what can be produced domestically. Rising levels of -
income: also creste & demend for livestock products, fruits and vegetables.
Low-income nations suffering from severe lend shortages cannot afford to con=
vert food grain acreage into the. production of these "luxury" foods. As & -
group the developed nations have the comparative advantage in producing: live~
stock products end the feed greins they consume. It may then be ressoned that
higher levels of living in the low-income countries may create a demand for -
commercial sales of feedgrains and livestock products from the United States
and: other developed netions.

In summary the sequence is as follows: Concessional grain sales to &
low=-income nation cen stimulate a rise in its level of living and ability to
. export industrinl goods. The higher standard of living in turn creates a
demand for foods which cannot be produced at home. The proceeds of indus-
trial exports mey be used to purchase foods from the very nations which initi-

ated the concessional sales.
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What is the evidence? B8ince 1965, United States concessional sales to
developing nations have dropped substantially while at the same tims our come
merciel food sales to the LDCs have increased sharply. (See Figure 2) Note
particularly that betwveen 1970 and 1973 commerciel sales to LDCs more than
doubled, rising from about $1 billion to over $2 billion. During the same
time period, concessional sales declined by approximately $100 million.
Nations which appear to have used initial import of concessional grain to
stimulate domestic growth and later expand commercial imports from the United
Btates include Taiwan, South Koree, Brazil and Nigeria. It is a very puzzling
question whether nations with huge agricultural populations such as India,
Pekistan and Indonesia can or should employ this strategy. The inherit danger.
in this method of achieving higher levels of living is two-fold. First, a
developing nation mey presume that concessional imports will be continued
indefinitely, and neglect domestic agriculture which in many cases employs
more than seventy percen£ of the labor force. BSecondly, the wealthy nations
may become hostile to the importation of industrial goods produced in low wage
rate countries thereby denying them the opportunity of earning vital foreign

exchange.,

The Green Revolution

If I were to ask you to cite the most significant scientific advancemaﬁt
of this century, surely most would suggest man's conquest of the moon. I
would forward as my candidate the work of a dedicated group of plant breeders
and agriculturallsts who spawned what has come to be known as the Green Revolu-
tion. Certainly if your ariteria of importance is the number of lives affected,
the Green ﬁevolttion must rank as science's greatest contribution. The new
fertilizer-responsive varieties of rice, wheat and corn have touched the lives

of hundreds of millions. Much has been written about the Graeen Revolution.
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Figure 2
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It has been forwarded as the panacea of man's problems, and has been maligned
as socially end politicelly disruptive. Is the Green Rovolution a cornucopia
or a Pandora's box? No sequence of changes this far-reaching is entirely guod
or evil, end we do not have time to unravel much of the evidence here. I
would 1like to discuss briefly: the nature 'f the Green Revolution, its
successes, and some potential problems associated with its spread. New
varieties of rice and wheat form the vortex of the revolution. Agricule
turalists concentrated on improvements in the cereal grains because of their
importance in the diet of low income people. In less developed countries
epproximately 60 percent of man's calories are derived from grains. For
thousands of years, and hundrasds of generations man has been improving rice by
selecting seed from the most desirable parent plarts. Hundreds of indigenous
varieties were developed to mect local conditions. A typical rice variety
grows repidly to keep its head above the water of the paddy. It has long
drooping leaves to ghade out competing weeds, and it is relatively resistant
to local pests and diseaces. When fertilizer is added, particularly nitrogen,
tha rice plant grows taller and taller, eventunlly toppling from its own
weight. The precious rice is lost in the mud of the paddy. This is called
lodging. If a variety is moved very far from its home base, it does poorly;
usually because it is sensitive to differences in day leng“*h which mark
latitudinal changes. Vhat did plant breeders have in mind as they started
their quest for improved rice strains? They wanted to combine all of the
good characteristica of natural varieties with wide adaptability and the
capacity to respond to fertilizer. As a bonus it would be desirable if it
had good cooking qualities and flavor, for not &ll rice cooks or tastes like
"Uncle Ben's,

At the International Rice Research Institute in the Philippines, a large

bank of rice varieties collected throughout the world had been assembled.
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They were catalogued by charecteristics, and place of origin. In 1962, an
Aﬁerican Plant breeder, Petar Jennings drev on the bank, He placed.the
pollen of a tall Indonesian variety celled Ps'e on ths pistil of a short stiff
atreved variety from Teiwan. This short specimen carried the unusual name of
Dea-Geo Wuo Gen. Jennings planted the seeds frcm the cross, and multiplied
the seeds frcm the best leooliing plants which they produced. Hence the birth
of the much heralded IRB. In 1965, TR8 was entered in field trials in
several Asian countries. It consistently outyielded other varieties often by
a factor of two or three,

Scientists had long knouwn that some rice varietiies carried a mutant gena
vhich resulted in a dverf plant. IR8 assumed thz short stiff strawed charac-
teristic of Dee-Geo Vino Gen, end most of tha good features of its tall parent
Peta. The secret of the nev variety was its ability to utilize fertilizer for
added grain production.

Figure }3 1llustrates the recponse of 1R8 to various levels of nitrogen
applicatiorn as compared with three other rica verrieties. IR8 reached a maxi-
mx yield of 8,450 1bs. per ccre with 107 1bs. of niirogen added per acre.
Teichun (N) 1, a widely used variety, reached e maximum cf abeut 6,700 1bs.
of rice per ecre vith en application rate of 80 1»s. of nitrogen. Tein, the
tell parent of IRE, rcoched ¢ maximum yield of 4,500 1bs. per acre whzn 27 lbs.
of nitrcgen were added. Vhen 107 lbs. of nitrogen is added to Deta, its yield
fells to 2,320 1bs. per ecrz. while nnt illuscraced in Figure #3, yleld
recponse data for geveral other varieties uos tesied in the same experiment.
Maxinum ylelds for most varieties wers ohtained at ritrogen levels betveen
27 and 55 lbs. per acre.

As & result of severe lodging, ylelds of tell rice varieties decline at
higher levels of fertilizer application. Studies by plant physiologists have
dofinitely shown that lodging with resultant low ylelds are associated with
a deficiency of carbohydrates in the stem of the rice plent. TFlant breeders
have found in IK8 a veriety with a carbohydrete~nitrogen metobolism which
allows it to remain upright at high levels of fertilizer applicaticn.

It is argued that the high yields of TR8 havz been obtained under systems
of management which rre not widely practiced in the Asian tropics. Seed beds

have been carefully prepared, fertilizers have been applied, weeds have bheen
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controlled, and the crcp: have.been protected from insects and pests. This
is true, but what IR8 does provide is a variety vhich hes the caepacity to
take advantage of these improved practices. .xisting tall tropical varieties
ere inherently incapeble of high ylelds even when carefully tended.

A similar story should be told ebout vheat. Here, tle plant breeder
was Dr. Norman Borlaug, who was honored with a Nobel Peace Prize for his work.
The spread of the new verieties astonished egriculturalists. In 1565, less
than 500 acres of experimental grain plots vere planted. It is estimated that
in 1972 over 52 million acres of the new varieties of wheat and rice were

grown and in 1973 the totel was appruximately sixty million. What doea this
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mean in terms of increased availability of food? fThis is difficult to quantify.
If we assume that the nev varieties yield one ton per acre over the level
expected from native varieties, the contribution is between fifty and sixty
million tons. This is & fifteen to eighteen percent increase in the food
grain production of developing nations. Of the estimated seventy-six million
people added to the population annually, nearly 70 percent live in the devel-
oping nations. This means an additional fifty-three million mouths to feed
vhere the problem is most acute. If each of these requires one pound of wheat
or rice per day, then an added eleven million tons i8 required each year just
to hold constent the level of an already inadequate diet. Assuming these
very crude calculations are correct, the Green Revolution has clearly in-
creased the per capita availability of food in third world countries. I feel
confident thet it has. Nineteen seventy-three is a poor year to talk about
the impact of the Green Revolution. Present grain shortages are not, in my
Judgment, an indictment of the Green Revolution. I ask you to ponder vhat
would the situation in India have been if the Green Revolution had not pro-
vided fcur million tons of storage grain against such contingencies as the
present poor crop.

Problems of the Green Revolution:

The impact of the new packege of food grain technolog has been a mixed
blessing. I would cite three difficulties or potential problems.

When there were thousands of indigenous varieties they served as a
barrier to hall the advance of a disease or pest epidemic. When thousands of
contiguous acren are planted to the same variety, such a buffer is lacking,
and the nation is vulnerable to a potrntial massive crop failure. This
dilemms given plant breeders nightmares, and they are working to broaden the

base of new varieties.
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The Green Réavolution has created social unrest, notebly in India and - -
Pakisten. The landlord cless who edopted the nev seeds and the costly ferti-
lizer, and initiated improvements in irrigetion, understandably felt that the
gains should accrue to them. Landless laborers and tenant-farmers who saw
the enormous increase in yields and the attendent wealth of their more
fortunate neighbors demanded a share of the windfall. The Green Revolution
may have fomented intra-class feuds, and eroded traditional ways of life.

This 1s & good exeample of what happens when technical change occurs so rapidly
that man is unable to evolve appropriate social change.

The new varieties may also have altered political alignments and the
pattern of international trade. In 1966-67 the United States exported more
then ten million tons of food grains to developing nations. Much of this
moved under the awpices of P.L. 480. For good or for evil, this gave us. & ..
conslderable amount of influence in the third world nations. As they have
becomo increasingly self-sufficlent in food grain production our influence has
waned. At the same time, the Soviet Union 1s turning outward for an increased
quantity of egricultural products. She is purchasing sugar, tea, cotton, jute
and & host of other products from the developing nations, thereby strengthening
her economic influence. In World War II the Soviet Union sustained severe
shorteges of food. Her ports were embargoed, and the enery had overrun the
fich fertile triang;e. These‘deprivations contributed to an intense desire
to be self-sufficient in food. The Soviet Union also desired to prove to‘the
wdild that collectivized agriculture could be successful. The Soviet leaders
reasoned that to import food would be tentamount to admitting that collécfié
vized farming was less than fully successful.‘ In a herculean efforf; she did
becone self-nufficieﬁt in neariyvall foéds for over two decades. It would a

appéar that the Soviet pbsitibh héa.changed. Cohfident in their militaiy n



24

might the Soviets rehsoned thati thera wculd1be“littlevribk“ofﬂenterihg«the
world food market. Also, she hcs‘demonstreted:to-the:world;thhtﬂthenetateﬂhhd.
collective farms were vieble. Thase factors, in conjunction with several ' i -
political events, caused her to enter the world food market. - S8he 'imports:
sugar from Cubae, cotton from Zgypt and Iran, and tea from Ceylon. More re-
cently she has purchased wheat from Canada, Australia and Argentina. The
Soviets have also apprently bent to consumer pressures, and begun to satisfy
‘mounting consumer demands for light industrial goods and an improved diet.
The Soviet Union has vast timber and mineral resources which she can profitably
exchange for the industriel and agricultural output of the ILDCs. As the Green
Revolution proceeds, it is possible that trede and diplomatic- relationships
betireen the Soviet Union and many developing.nations may solidify while, those
between the United States and several LDCs mey weeken. We then see another
interesting end potentislly important change engendered pv the Green Revolution.
It is my opinion that the net ‘impact of the Green Revolution.is over~: !
whelmingly favorable to the LDCs. It has bought an all important cushion of
time in which we can tackle the central issue -~ uncontrolled population:

" growth.

Conclusions

We have explored”the-precarious'food eituetion in the developing netions.

. .
Production of food per person in these poor nations has increased only slightly

™

over the past decade, and the quelity of their diet hee probably not improved.

It is proJected that despite the Green Revolution the developing nations will

~lg

have a considerable gap between domestic production and required consumption ,

JJJ

in 1980. The grain imports of developing nations will have to double over the

4 SRy

next decade if even modest incrcases in coneumption are to be realized. It is
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most probaeble that they will not be able to import this magnitude of grein
unless the developed nations are willing to provide it at concessional prices.
Projections indicate that the grains will be availeble if the wealthy nations
ere willing to release them. B8harp year-to-year fluctuations in the production
of grain within the LDCs due to weather, will make it necessary for developed
nations to hold surplus grain stocks and have flexible agricultural progrems.
The future food outlook in the developinz nations is admittedly somber.
One factor may be worthy of note: There seems to be a growing appreciation
that improved ferming practices can be as prestigous es steel mills. Leaders
no longer view agriculture as an economic backvater. They are setting into
motion programs which recognize the role which agriculture must plsy in

achieving higher levels of living and improved diets.





