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FOREWORD

AVING been again highly honored by my colleagues in reclecting me ag
their Chairman, it falls npon me once more to write a foreword to the report
of the second session of the International Rice Commission.

The second session was able to complete its deliberations in six days,
instead of eleven as it was originally planned, due to the following three
reasons .

(1) As recommended by the Commission at the first session, 1949, the
sccond meeting of the FAO Nutrition Committee for South and Bast Asia was
held at Rangoon just prior to the Commission’s second segsion and so the
nutritional aspects of rice were thoroughly covered by the Nutrition Committec,
whose Chairman introduced and tabled his report for the information of the
Commission.

This report was fully endorsed by the Commission and now becones a
a part of the report of the Commission.

(2) There was a considerable amount of what may be called ‘‘unfinished
business”’. That is to say, many of the projects undertaken by the Commission
for 1949—50 were in the nature of gathering information on the various aspects
of rice production. Information gathered from different countries was to he
summarized and distributed to member countries of the Commission for discus-
sion at the following sessions.

In practice it has been found that the interval of less than one year from
one meeting to the next does not give enough time to gather, summarize and dis-
{ribute the information sufficiently far in advance for the thorough study neces-
gary for effective discussion. Thig difficulty should not occur in the future,
as the Commission has decided to hold it’s future sessions biennially.

(8) The Rice Breeders’ Working Party, which met just previous to the
second session, had thoroughly prepared the ground for the most important
part of the work of the session, and had subniitted comprehensive recommenda-
tions to the Commission for consideration and action. (See Appendix A for
the full report.)
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f'he most important recommendation of the Working Party was to initiate
rice hybridization work at a central station as a cooperative undertaking by

the member countries.

The Commission wholeheartedly approved the recommendation. Since
the sum of money required for the first three years of the work is modest, 1
want to urge that all member Governments quickly respond to the appeal for
contributions so that there may be no delay in initiating work this year.

In this eonnection, I would like to summarize some of the remarks I made

during the second session.

Since the first session of the Commission, I have constantly felt that we
should be doing something to justify our existence. I am sure that this feeling
wag shared by many other Delegates who hoped that the second session would

not end only in some more reports.

The reason for this feeling was the usual criticism that these meetings
are nothing but talk. Whilst it is true that at the mecting itself all we can
do is to talk, what is rcquired is that something worth-while should come out
of the talk, that will bencfit the rice farmers of the world, and of Asia in
particular, in view of the fact that 90 % of world rice produgtion is due to the

labors of Asiatic farmers.

With this point in view, the Rice Breeders Working Party was called into
being. It consists of some of the best rice breeders of the world.. It would
be a great disappointment to them, should its most worth-while recommenda-
tion bear no fruit. We must do our best to translate it into action and not

waste another year in vain.

The results of plant bhreeding may be slow but they are sure. Wheat
breeding has achieved spectacular results. If we work. on rice breeding to a
gimilar extent, therc is no reason to believe that we cannot in due time
produce new varieties of rice, which will give high yields. It is the high
yield that appeals to farmers all over the world. Tmproved varieties can yield
as high as 20—80 % imore than native varieties. It is an urgent necessity for
our rice farmers to increase their production, if they are to irhprove their
standard of living. - .

The planting of high yielding varicties is the cheapest method of increag-
ing production, but it takes time to produce these varieties. That is why it is
s0 important to start as soon as possible work on a central hybridization station,

in orvder not to lose a whole year.

It will be interesting to note that the hybridization work recommended
B



by the Working Party is the crossing of the indica and japonica types of rice.
Broadly speaking, the indica type which is the long grain rice is adapted to
hot climates and has the ability to produce a fair crop on soils with low
fertility, but is unable to make good use of applied fertilizers over and above
a certain point. For instance in my own country, no amount of fertilization
will give yields higher than 2,500 kgs. per heetare, and similar results have
been experienced in Burma and some other countries growing the indica type. ,

The japonica type is the short or round grain rice, adapted to cool climates.
It gives very poor yields on soils with low fertxhty but is able to make fn]l

use of fertilizers to get very high yields, as in Ttaly and Japan.

The aim of crossing these two types is to combine their good gualities in
order to produce a new strain which will give high yield and respond well to
fertilization. In other words we cannot hope to get the highest yields from
use of fertilizers in tropical regions, until we get varieties of rice which can

make full use of them.

Therefore it is my earnest hope that Heads of Delegations will do their
best to prevail upon their respective Governments to contribute the required

amount of support to the project.

Increased yields from fertilization will be the next problem to be taken
up by the Commission. Consequently, it has been agreed to set up a working

party on fertilizers.

It will be noted that whilst the Commission will in the future hold its
sessions biennially, working parties will meet at least once a year, since, in
the words of the report of the Working Party, * experience indicates that
frequent opportunities for collaboration are not only desirable but eSsentlal for
the conduet and effective prosecution of scientific mves‘mffatlons

At the first session it was agreed that the Exccutive Scerctary be requested
to issue newsletters at appropriate intervals from material to be submitted by
member countries. Unfortunately no material was submitted, so the news-

letter never materialized.

I am well aware that “‘rushing into print” is frowned upon by scientists,
and rightly so, if the subject matter pertains to the results of research work.
But a newsletter need not be confined to the proved results only; it can give
information on work done, projects undertaken, or matters of interest, especially
gince the Commissioh will meet only once in two years. During the intervals,

we do need some means for the exchange of information to keep up interest.

Tor instance, at this last session, we learned amongst other things that
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biological control of rice stem borer was giving hopeful results in Indias the
chopped leaves or better still the extract of the fruit of a tree (Milletia ichthy-
ochtona) is being used successfully in Viet Nam to control crabs in paddy fields;
in Surinam, a project is under consideration to drain swamp land for conversion
into ‘““polders”, as in Holland, on which mechanized rice cultivation will be
undertaken; under the auspices of the Philippine Government, mechanized rice
cultivation on a large scale is already in full operation in Mindanao; but in
contrast to the Surinam project, it is being carried out on high land and upland
rice is being grown without flooding; and in private conversation I learned of
an interesting project in Indonesia to start a number of experimental or demons-
tration farms for mixed farming, in which upland rice would be one of the
Crops growmn,

As a matter of fact one of the projects of the Commission for 1949/50 was
the undertaking by the Government of the Philippines of experimental work on
the economics of mechanized rice culture, and we could have got a full report
of the work at Mindanao for discussion, but unfortunately the Philippine Dele-
gation did not arrive until the last day of the session, owing to the lack of
suitable plane connections to Rangoon. Whilst the report will be mimeographed
and distributed to member countries, a discussion has not been possible, and,
as things now stand, we may not be able to hear more about this interesting

project for another two years.

T suggest that further developments of the project would form very suitable
material for a ncwsletter; the subject is surely ‘‘newsworthy’ as are the other
matters T have mentioned. Besides giving information on interesting develop-
ments relating to rice production and utilization, newsletters will help to keep

us in touch and maintain interest in what should be a ‘““going concern.”

Growing upland rice on a big scale as in the Philippines and ‘““mixed
farming” in the tropics as projected in Indonesia are certainly interesting de-
velopmentg, and on thinking it over it appearg to me that the problem of crop
rotation for upland rice has been passcd over rather too cursorily by the Com-
mission. Whilst crop rotation ig an accepted practice in agriculture, it may be
out of place to grow lowland rice in rotation, especially in the tropies where
lowlying lands with plentiful supply of water produce the highest yields of rice.
But it is questionable whether upland rice can be grown continuously without
rotating with other crops.

Moreover, world population is increasing at such a rate as to call forth
grave warnings from the conservationists. Agricultural science may achieve
increasing yields per unit area and thus perhaps produce sufficient food to keep
up with the population increage, but the latter must find more space to live in,
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it would he hig,h]y undesirable to sec further fragmentation of ngricuiturui
holdings, which, in Asiatic countries at least, are already small and in some
countries even too small for the well being of the farm family, so that increases
in the lowland rice farming population must be accommodated eclsewhere than
in the present cultivated arca. THxpansion of arca in lowland rice is taking place
and will continue to take place, but there is a limit to the amount of suitable
land, and the general understanding is that in Asia this limit is not so far off,
The consequence will be that the area in upland rice will tend to increase, by
the traditional method of forest clearings and shifting hand hoe cultivation,
which I need hardly say, would be disastrous if cavried too far, as undor the
circumstances it will inevitably be.

The alternative is that on the upland farms, crop rotation and soil con-
servation will have to be practiced to keep up the fertility of the soil. In
short, instead of forest destruction and shifting cultivation on barely a subsis-
tance level, the aim should be a permanent form of upland agriculture, which
will provide a living comparable to a lowland rice farm.

The same idea may be behind the mixed farming project of Indonesia,
which should therefore merit our attention, if there is any truth in what I have
said above. Tt may be that this is looking so far ahead as to be visionary.
But if we are to believe the conservationists, we shall have to begin to consider

the matter seriously sometime, so why not now?

The problems to be solved are many, and they can only be solved by trials
and experiments, which in their very nature must take a long time before we
can acquire the knowledge nccessary to formulate policies for the well being of

the increasing rural populations of the future,

T must admit, that as my own farming is with upland crops I may be
biagsed and attach undue importance to the subject, so I shall await with in-
terest the outcome of the International Meeting on Land Utilization in Tropical
Regions due to take place in Ceylon in August next. If a fayrmer’s views are
shared by experts and scientists, then T think the subject may well be taken

up again at the next session of the Commission.
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CHAPTER |

INTRODUCTION

HE International Rice Commission held its second session in Rangoon, from
February 6 to 11, 1950, at the invitation of the Government of the Union

of Burma. Prior to this meeting, the Rice Breeders Working Party met for
the first time from February 1 to 4 in the same place to formulate a compre-
hensive program for rice improvement-for the consideration of the Commission
at its second session. The second meeting of the Nutrition Committee for
South and Kast Asia also took place in Rangoon from January 30 to February
4 to discuss the nutritional aspects of rice. In conjunction with all these
meetings there was an exhibition of rice milling and processing machinery, in

accordance with the recommendation of the first session of the Commission.

The purpose of the second session of the Commission was to review the
work of the past y‘ear and to make plans for the future. At the opening
meeting, Mr, W. H, Cummings, Executive Secretary of the Commission, reviewed
the work of the previous vear, while Dr. Ralph W. Phillips, Deputy Director,

Agriculture Division, FAQ, commented on the planning of work for the future,

At the first session of the Commission, a year ago, fm“ty%ix recommenda-
tions and suggestions were made of which thirteen were made to the member
countries and all the rest to the Commission and FAO. Those recommendations
which were intended for the improvement of rice production, storage and
utilization were for the most part incorporated into & questionnaire of twenty-
six pages, divided into ten sections covering standard vavicties; control of pests
and diseases; machinery, implements and equipment; generval conditions of
cultivation; fertilizers; forage and green manure crops;s crop rotation of upland
rice ; storage of rice; rice milling and processing; and rice by-products. The
guestionnaire was mailed to the member countries from FAO Headguarters in
Washington in June, 1949. As of the first of January, 1950, two out of’
seventeen member countries had answered all the ten sections of the guestion-
naire, while seven countries had answered four or morve sections and the rest
had failed to send in any veplies. Therefore no complete summaries or repre-
sentative statemenss could vet be made on the basis of information received on
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these subjects.  However, the first issue of the World Catalogue of Genetic
Stocks of Rice was now ready for distribution, containing 3272 vavieties of rice,
provided by 16 countries and territories. It contains all the hasic information
about each of these varieties in s tabulated form that plant bhreeders will find
useful. Following the recommendation of the first meeting of the Commisgion,
the Rice Breeders Working Party was set up and held its first meeting.  The

Working Party now becomes a regular arm of the Commission.

Regarding making plans for work for the future, Dr. Phillips urged that
during the current session serious consideration e given to the methods by
which the Commission, as an international organization, could achieve its ob-
jectives.  The methods used by an international organization, are necessarily
somewhat different from those used by national governments and institutions.
He outlined five different methods which were used by FAOQ and could be used
by the Commission, as the latter is an arm of the former. He further illus-
trated how a program of maize improvement in Europe whieh was initiated
at relatively litéle cost to FAQ and to the governments concerned had resulted
in a substantial increase in production. ‘‘We must plan activities which yield
large returns in agriculinral improvement for each dollar spent by the Orga-
nization and countries have an equal interest in getting substantial returns for
funds expended on agrieultural improvement. .....It is only by the develop-
ment of programs such as this that either FAQ, or the Rice Commission, can
justify their continuing existence for secrvice in the field of agricultaral
production,” he eontinued. It scems both necessary and desirable at this carly
stage of development of the Commission to reproduce the full text of the
statement he made at the opening mecting of the Commission as Appendix B
to indicate how FAO or the Commission has heen assisting or shall be assisting
the member countries.

In his message to the second session of the Commission, Director-Gensral
N. E. Dodd cmphasized the potential increase in yields by greater use of
improved varieties. He said, “The ability of plant breeders to develop
improved varicties has outstripped the ability of governments to influenee
farmers to use them. This must be corrected.” He further added, “We in
FAO stand prepared to assist you in cvery possible way that we can.”’

The substantive work of the second session was divided between twao Com-
mittees, the results of which were reviewed by the Commission as a whole.
The committees were |

A. Rice Production, Storage and Processing.
U. Khin { Barma), Chairman.

B. Rice Statistics, Terminology and Internal Distribution.
Phra Nararaj Chamnong ( Thailand ), Chairman.

2
&



For the fivst time in the history of vice improvement, a cooperative pro-
gram for breeding, selection and seed exchiange has been worked out on an
international buasix.  Plans for seed multiplication and distribution have also
been made and they can only be handled by the individual countries themselves.
The most encouraging project is a joint undertaking by the member countries
to work on hybridization between varieties of the Indica awd Japonica groups
of rice as a means of securing betier varieties. At present, one central station
has been chosen to initiate the program. Toward the support of this joint
project, the member countries will be asked to make contributions. This
project, together with the publication of the World Catalogne of Genetic Stocks
of Rice, will help step up the work of rice imprevement in the vegion very
considerably,

To follow the precedent of the Riece Breeders Working Parry. the Com-
mission decided that o Fertilizer Working Party should be set up. providing

the Commission with another working arm.

It was moved. seconded and decided by the Conunission that the third
gesgion should he held in 1952, but the next wmeeting of the Rice Breeders
Working Party and the first meeting of the Fervtilizer Working Pavty should be
held in 1951, The delegate from Indonesia extended an invitation to the
Commission to hold all these meetings in Indonesia and the invitation was ac-

cepted by the Commission with appreciation.
The officers elected for the ensuing vear were
Chairman . T.8.H. Prince Sithiporn Kreidakarva, Thailand.

Tiee Chairmen : U. Khin, Barma.
Stanley Andvews, U.S AL



CHAPTER I

RICE PRODUCTION, STORAGE AND PROCESSING

HE Commission, at its meeting in Bangkok, Thailand, in 1949, decided npon
projcets to he undertaken during the ensuing year, and made certain recom-
memdations to member governments. The actions taken on each of those
projects, or as a result of each recommendation to governments, were Jdisenssed
during the second meeting of the Commission, and decisions werve taken con-
cerning further work to be undertaken. The results of actions taken, and

decisions made are summarised below,

Seed Improvement Promotion

The Conunission heard the Report of the Yirst Meeting of the Rice
Breeders Working Party and approved all the following recommendations con-
cerning seed improvement promotion:— { See Appendix A for the £l report ).

1. That all countries participating in the rice improvement program
should permit the seed of rice varieties and breeding materials to be exchanged
freely between plant breeders in the several countries and should facilitate such
exchange of seed as much as possible.

2. That the plant breeders in each of the participating countwics should
continue to co—operate with FAOQ in a fuvther development of the World Cata-
logue of Genetie Stocks for vice.

3. That India, Indonesia and Japan be requested to designate oune centre
in their respective countries for the maintenance of genetic stocks of rice as a
gerviee to plant breoders.

4. That cach country which has not already done so should colleet, as
time and fagilities permit, the seed of indigenous varieties of rice, incinding wild
forms from different habitats, and grow them under observation in nurseries
for 2 to 3 years ag a means of securing valuable genetie chavacters for future
use in breeding projects.  Sueh material and races which show promise of ex-
coptional value should be listed in the World Catalogue of Genetic Stocks and
samples of sced supplied to those stations where collections of genetic stocks
are being maintained.



5. That a comprehensive project of hvbridization and selection with varie-
ties of the Indica and Japonica groups of rice be undertaken inintly by the plant
breeding stations of all participating countries as a promising means of securing
varieties combining the most valuable qualities which are characteristic of each
gr'oup. This project involves extensive crossing of the two groups, the Indica
and Japonica parents being chosen with reference to the special requirements
of the participating countries. Because of lack of facilitics at several stations,
it would not be possible to initiate this project at the present time unless the
hybridization work is largely undertaken at one station. This station would
also grow the ¥1 hybrids and distribute the I'2 seed to the other participating
stagions. Such a procedure has other advantages including considerable eco-
nomy.  The second generation sced (the basis material for selection ) would
not be available for at least two vears so that participating stations would not
be taxed unduly until they are better able to undertake the work of selection.
The project does involve, however, considerable effort on the part of the station
which nndertakes to make the necessary crosses and for this reason additional
personnel and facilities would have to be provided.

6. That FAO be requested by the Rice (ommission to ar ange for techni-
cal courses of several months durvation o provide advanced fraining for technieal
workers iu rice breeding, preferably in coopervation with a member government,
and that scholarships or fellowships if possible be granted when necessary
to enable gualified students and technical workers to take these courses, That
FAO should award grants of travelling fellowships wheve found necessary to
deserving young men engaged in rice research o visit centres of work in
countries of the same region where similar work is in progress,

7. That the activities of plant breeding stations which are nrgently in need
of technical assistance and laboratory eguipment from outside sources, be
strengthened by making available to them for limited periods the services of
highly qualified piant breeders or im'eﬁtiga’sors in cognate sciences, and that
Governments be urged to supply such stations with much needed egquipment.
Certain tvpes of equipment ave essential in the conduet of plant breeding inves-
tigations, but the equipment required is not elaborate and is relatively less

expensive compared with what is required in physical and chemical laboratories.

The Working Party desires to state with special emphasis that little or no
progress in plant breeding can be expected unless the staff members engaged
in thxk work ave i)ermitted to devote full time to plant breeding investigations.
Multiple duties of the technical personnel responsible for plant breeding: are
regarded by the Working Party as one of the main reasons for lack of progress
in several of the stations in participating countries.
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S, That the Working Party be continued as an active organization for vice
breeding in member countries, and that its efforts be made as offcetive aw

possible by i —

{a) including in the membership one or more speeialists in cognate
seiencess

(b)) provision for frequent mectings (at least once a year) to provide
opportunities for consideration of the results of current investi-
gations, the exchange of information, and the planning of new
work,  Feperience indicales that fregquent opporiunitics for
collaboration are not only desiralble but essential for the conduct
and cfective prosecution of scientific investigaiions

{¢) inviting a limited number of specialists fto aldress the Rice
Breeders Working Party at its regular meetings, as a means of
bringing to the group the most up-to-date information on bhreed-
ing technigues and other pertinent topies;

(1) providing opportunities whenever possible for junior men who
are actively engaged in rice breeding to attend meetings of the
Working Pavty,

g. That FAO be rveguested 1 —

{a) to continue the World Catalogue of Genetic Stocks of Rices

b) to make available to plant breeders, as far as possible, ali litera-.
tare o rice improvement and related subjects

{¢) to make available the full-time services of an experienced plant
breeder to assist and c<)6rdillat0 the comprehensive vice improve-

ment program outlined above.

The Commission, having adopted the above recommendations, gave atten-
tion to methods by whieh support could be obtained to put the program into
effect, and particularly those aspects requiring assistance from outside a parti-
cipating country. It was suggested that an inter-country project could appro-
priately be assisted ander the proposed Expanded Technical Assistance Pro-
gram, and that all governments should be prepared to participate in such a
cooperative undertaking. Certain delegates stated that their governments are
not prepared to agree at this time to the making of contributions to a speecial
fund to implement this program but, in view of the importance of the
project and since the costs involved for the first year or tweo are likely to be
modest, the Commission recommends that all member governments should
consider the draft scheme for hybridization work without Jdelay and offer
financial contributions to the extent of their ability before the end of May,
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1950. Also, that the Government of India be requested to make available the
facilities ' of the Central Rice Research Institute at Cuttack for this work.
Contributed funds would be administered in wccordance with Article VI of the
Constitution of the Rice Commission and of Rule XIV 6 of the Rules of

Procedure.

Promoting the Use of improved Seed A

The Commission heard the Report of the First Meeting «f the Rice
Breeders Working Party and aspproved all the following recommendations con-
cerning promoting the use of improved seed | — (See: Appendix A for the full
report ).

1. That member governments, either directly or through government
spounsored or approved Seed Associations, initiate, promote, and support on im-

proved seed produection and distribution plan to ensure [—

(a) an adequate supply of puve seed of the best existing varieties,

b

and

(L) adopt effective means of inducing farmers to use improved seed

"

in substantial quantities.

2. That consideration be given by member governments tc the develop-
ment of seed production and distribution plans and policies, to the applicability
and adoption of those features outlined above which have been so successtully

applied in several countries.

3. That members of the Working Partt be reguested to supply FAOQ with an
outline of such systems of seed multiplication and distribution currently in
use in their respective confries and that FAOQ supply mimeographed copies of

these statements to all members of the Working Party.

The Commission recommended that the next meeting of the Rice Breeders
Working Party be held early in 1951, the exact time and place tc be determined
by the Director-General of FAQ.

Pests and Diseases of Rice

The commission at its first meeting recommended the. study of several
subjects related to the control of rice pests and diseases. These included the
preparation of a note on seed disinfection as a means of reducing seed-borne
diseages, the preparation of a review on recent developments in the control of
rice stem borers, the assembling from member countries of information concern-
ing pests that ave of economic importance, and on wvarieties available in each
country that are resistant to stem borers, blast (Piricularia), or other pests
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and digeases. Limited information wasg supplied by certain governments on

these subjects and summaries of that information were before the Commission

for consideration. After discussion of the various aspects of problems of pest

and disease control, it was agreed that -

1.

Lo

A resume be prepared of the present position of knowledge concerning
major diseases affecting the rice crop as follows i—
(a) Sesame {Brown) spot ( Helminthosporinm oryzae);
{b) Blast ( Pivicularia orvzae);
(¢) Bacteria leaf blight ( Bacterium oryzae)s
{4) Seeding blight (Fusarium Spp., and Sclerotium rolfsii); and
(e) Nematode Jdiseases,
1t was agreed that, in preparing this resume, FAO shounld consult the
Commonwealth Bureaus of Mycology and Helminthology., The resume
is to be made available to member governments of the Commission
when veady for distribution and will be discussed at the next regular
meoeting of the Commission.
The collecting of maserial concerning important insects attacking the
rice erop shounld be continued with emphasis on the following I —
(a) the stem borers ( Schoenobius incertellns)
{ Scirpophaga innotata)
{Chilo oryzae)
{ Chilo simplex );
{b) rice bug (Leptocorisa acuta);
{c¢) army bug ( Cirphis ‘unipunct‘a s
{d) rice hispa (Hispa armigera ),
(e) gall dy ( Pachydiplosis oryzae); and
(1) swarming caterpillar ( Spodoptera mauritia ).
In addition to material of the type requested in questionnaires sent to
governments during 1949, it was agreed that information should
also be assembled on the methods of estimating losses from large
scale insect attacks. It was further agreed that, during the coming
year, countries should give particular attention to the locating of
varieties and types showing resistance to stem borers and that any
such varieties should be carefully propagated and tested.

In connection with the discussion on pests and discases, the Vietnamese

adviser to the French Union delegation presented some information concerning
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damage to rice flelds by fish in Viet Nam. It was reported that a type of fish
( Gobioides anguillaris) makes tunnels through the bunds of rice fislds in the
process of migrating from lower to higher fields and this, in many cases, resulted
in draining of the fields and hence severe damage to the rice crops. It was
reported that finely chopped leaves of a tree (Milletia ichthyochtona) could be
placed in the water and a substance contained in the leaves kills the fish. A
small amount of an extract ( piscidine) of the nut of this tree, placed in the
water of a rice field, is even more effective in killing the fish. The dead fish,
bloated from accumulation of gas, stop up the tunnels and help prevent farther
loss of water from felds. Tt was reported that this lethal substance alsc
killed crabs. In this conuection, the delegate from the United States of
America pointed out that ten pounds per acre of copper sulphate had heen found
effective in killing shrimps which invoded rice flelds in California, and he

suggested that this might be tested as a means of killing the fish in question.

Fertilizer Investigations and Practices

The Commission heard a review of the work being undertaken in this
field by FAO which included the publication in recent months of a comprehen-
sive document dealing with ¢ Efficient Use of Fertilizer” and a second document
concerning ‘‘Fertilizer Manufacturing Projects-Their Planning and Financing.”
The Commission was alse advised of FAQ's current work on a manuseript
dealing with soil fertilify practices which will bie a sequel to the document on
“Efficient Use of Fertilizers.”” The soil fertility specialist of FAQ's Agricul-
ture Division will give special attention to soil fertility problems in the rice-
produeing countries during 1950. Following consideration of various im-
portant aspects of fertilizer use, the Commission agreed that there should b'e
set up o Working Party on Fertilizers. It was agreed, further, that this

Working Party should give particular attention to problems such as -

(a) the combinations of organic and inorganic fertilizers which are
most effective in increasing rice preoduction:

(D) the effects of single and continued applications of ammonium
sulphate and ammonium phosphate and other fertilizers on soils
of various types:

(¢) the possibilities of using minor elements as a means of increasing
vields, particulavly in areas where fertilizers are already being
used extensiv'ely;

(d) the type of field tests which should be carried out ss a means
of confirming experimental results before making recommenda-
tions to farmers:
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(e) the relation between cost of fertilizers and increases in rice
production resulting from their application: and

(£) the reactions of variesies of rice to fertilizer treatments and the
necessity of finding varieties which can give maximum response
at different levelg of fertility.

The Commission recommended that the firgt meeting of the Working Party
he held early in 1951, the exact time and place being decided by the Director
General of FAO.

1t was suggested that a joint meeting might be desirable between the
Working Party on Fertilizers and the Rice Breaders Working Party, on occasions
when they are meeting concurrently, at which problems of common interest
should he considered.

Attention was also given to the problem of treating seed with chemical
solutions,; for example, phosphate solution, as a possible means of increasing
production. Paperd on this subject had been submitted to the Commission by
India and Burma, and Ceylon reported that a similar paper was in process of
publication. Ceylon agreed to make copies of its paper available to the
members of the Commission.

General Conditions of Rice Production in Various Countries

Relatively little information had been supplied by governments in response
to the questionnaire on this point sent out during 1949. Even this limited
material had been received only shortly before the meeting and the delegation
from India, which had agreed at the first meeting of the Commission to prepare
a summary of this material, had not been able to make any progress. Tt was
agreed that as further material was received, an Indian specialist should
prepare a summary and have it available for consideration at the next meeting
of the Commission,

Forage Crops for Livestock Feed and Green Manure

The Commission noted the limited material which had been supplied by
countries on this subject and heard a statement on the work being under-
taken by FAO to catalogue information on legumes which are adapted to tropieal
and sub-tropical conditions. It was agreed that this was a problem of major
importance t0 which all countries should give attention and to which FAOQO
should be urged to devote as much attention as its budget and available
personnel permit. No special action by the Commission was proposed at this
fime.
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Crop Rotations for Upland Rice
The Commission noted the limited material which had been supplied by
a few countries on this subject and agreed that no further acticn was reguired

at the present time,

Pumps and Windmills for Lifting Water for Irrigation-

The Commission had agreed at its frst meeting that moaterinl on this
subject in member countries should be submitted. Thailand agreed to sum-
marise this material. No eccountries had submitted information, hence a report
was heard from Thailand only on the work being undertaken in that country

with water wheels, the *

‘rahad’’ ov ‘* Chinese dragon wheel” which could be
operated either by man. power, motors or windmills, and the “naga loats”
which are used for pumping water from rivers to supplement normal irrigation
in cases of dronght. The delegate from Thailand indicated that his govern-
ment had assembled some matevial from other countries and would be glad to
prepare a summary of jt if desived. It was agreed that such a summary
should be prepared in cooperation with an agricultural engineer on the staff
of FAQ's Agriculture Division.

Availability of Draft Animals for Export

Certain countries asked for information at the fivst meeting of the Com-
mission concerning possible sonrces of draft animals. It was reported to the
second session of the Commission that draft animals were available from Pava-
guay but that the costs were too high to make this an economic source
for the interested countries in South East Asia. It was also reported that
Thailand had recently concluded an agreement for the export of 200 water
buffaloes to the Philippine Republic and that in ‘the coming year Thailand
might he able to export a larger number of draft animals. The delegate
from the Fremch Union stated that water buffaloes are available for export
from Cambodia. No further action was taken by the Commission.

Storage of Rice

The Commission heard a summary of the activities which had been

nndertaken in this field by FAO. These included ;-

(a) An international meeting in London in the summer of 1947 at which
the extent of losses in stored grains and possible methods of reducing
these losses weve considered ; ‘

(b) A meeting in Italy in the summer of 1948 at which problems of grain
storage in Southern Europe were considered and demonstrations given
on methods of proper storage and insect confrol;
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(¢) A meeting in Colombia early in 1949 at which the problems of grain
storage in the Americas, and partieularly in tropical and sub-tropical
areas, were examined, At this meeting, a Comunittee was set up
consisting of one representative from each of the Norith, Central and
South American countries to implement the recommendations of the
meeting in Colombia and promote research on, and the development

of, safe grain storage; and

(1) A demonstration project whieh is being carried out for one year in
cooperation with the government of Costa Rica, and a technical
meeting which will be held in Costa Rica near the end of this demon-
stration period, at which representatives of all North, Central and
South American countries will have an opportunity of seeing the

improved facilities and techniques being used.

In addition to these activities, the Organization has issued a publication
on drying and storing grain and has x'e1i‘]e1'c<1 advisory assistance to several
countries. Various delegations indicated that the question of reducing loss in
stored grains was a major concern to their governmentss; the government of
Pakistan had already reguested assistance from FAO in examining its grain
storage problems and the delegates from Thailand and Ceylon indicated theiv
interest in receiving similar assistance. The delegate from India expressed a
desire to receive information on the methods of storage employed in Japan.
"The Commission noted the material submitted on this subjeet in response to
the questionnaire circulated in 1949 and agreed that the problem should

receive further consideration at the next regular meeting of the Commission.

Mechanization of Rice Cultivation

As agreed at the first meeting of the Rice Commission, experimental work
on mechanization of rice was carried on during the past year by Thailand and
the Philippine Republic. Unfortunately, the i’hilippine delegate was unable to
attend the meetings of Committee A, and, therefore, no report was presented
by him. The Member from Thailand, however, presented an interesting report
covering experiments condncted in 1948 and 1949. This report concludes,
among’ other things, that the success of mechanization depends to a very large
extent on conditions, and particularly on cowplete control of irrigation water
and drainage; also that it is adapted mainly to relatively large farms wherve
seed is broadecast. The cultivators of relatively large farms in Thailand
have found that the cost of production, uwnder favorable conditions, and at
prevailing prices, is low enough to yield good returns, and the demand for
tractors is ineveasing. The Chairman of the Commission, however, expressed
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the view that mechanization of rice eultivation in Thailand as a whole shows
little economic advantage because of the small area of most of the holdings,
the high overhead expenses, and the foreign exchange invelved. This view

was endorsed by the other delegates with regard to their respective countries.

Several representatives from other member countries made substantial
contributions on the subject of mechanization of rice eultivation based on ex-
perience in their respective countries. It -was apparent that there exists a
lively interest in this problem. The Commission heard statements on the work
of FAO in this fleld having a bearing on the mechanizing of rice production.
These activities include the preparation of a publication on essential points
which must be considered when a mechanization problem is undertaken, and
the sending of an agricultural machinery specialist to Asia and the Far East
to examine at first hand the problems encountered in mechanizing rice produc-
tion. FAO is also preparing a publication on hand tools and implements and
animal drawn implements which will include an outline of the principles that

shonld be observed in evaluating the efficiency of implements of new design.

The problems involved in the mechanization of rice grown in monsoon
areas are far from final solution. While the trials in Thailand have given
some information, they refer to complete mechanization as in the United States
and Australia. Such complete mechanization is however, not possible over
large areas where transplanting is practiced because no satisfactory transplant-
ing machine has yvet been invented. In large compact rice areas as in the
river valleys and deltas in Asia, the time available for the preparation of the
land does not exceed one to two months and the crop that is seeded or trans
planted late does not give satisfactory vields. TUnder such circumstances the
use of tractors for the initial preparation of the land would be desirable and
information is needed on the type of machinery suited to such condition. The
Commission therefore requests FAO to sponsor under the Technical Assistance
Programme a comprehensive investigation in one or more member countries of
the L R.C. of the problem of complete and partial mechanization under a
variety of soil and climatic conditions, with machinery of many types and
especially those designed for work in several inches of water and in fields of
comparatively small size. The project should include a test of the use of
power machinery (i) in turning in heavy green manure crops that can be
grown in the off-season; and (ii) in handling the soil under wet conditions.
In these investigations detailed records of costs should be maintained.

Rice Milling and Processing
The Commission was informed that FAO is preparing a publication on
small scale equipment for the processing of agricultural products which will
1
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inclunde material on small engines for driving sweh equipment and examples of
the kind of equipment that is alvealy available for cleaning of grain, milling,
ete.

Utilization of Rice By-Products

The Commission was informed that FAO had sent to all governments a
hibliography of publications on this subject. As a fruitful source of informa-
tion FAQ was requested to supply mimeographed copies of an article recently

submitted to FAO on the utilization of rice by-produets in Japan.

Review of Certain Recommendations

Several recommendations to member governments which were approved at
the first session of the Rice Commission were briefly reviewed. Of these the
use of hormone weed killers was discussed at some length. It was pointed
out by the representative from Italy and others that many of the most harmful
weeds in vice belong to the Cyperus family and the CGrass family, and while
hormone weed killers are partially effective against the former, they are not
so against the grasses that oceur in rice fields. There was general agreement
that hormone weed killers are effective in eradicating water hyacinth, but that
there are various subsidiary e¢ffects that mnst be taken into account and which
require further study.

The Commission was informed that FAO is preparing a publication on
hormone weed killers and their use for different purposes under a wide variety
of conditions.

Exhibition of Rice Milling and Processing Machinery

A special feature of the meetings of the Rice Commission was a display
of rice milling and processing machinery, including an exhibit of small imple-
ments and hand tools used in rice cultivation. A few other exhibits relating
to methods of rice processing could also be seen. The Exhibition was officially
opened by the Prime Minister of Burma on the first day of the meetings, and
the Committee on Production, Storage and Processing devoted an additional
half day to a detailed study of the exhibits.

Plans for Meetings of Working Parties In 1951

The Commission took note with appreciation of the invitation extended
by the delegate from Indonesia that the next meeting of the Rice Breeders
Working Party and the first meeting of the Fertilizer Working Party might be
held at Bogor ( Buitenzorg ), Indonesia, in 1951. The second half of March
was suggested by the delegate from Indonesia as the most desirable time

for these meetings,
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CHAPTER I

RICE STATISTICS, TERMINOLGGY AND INTERNAL DISTRIBUTION

HAVING reviewed the relevant recommendations of the Report of the First
Session of the International Rice Commission, the Commission at its Second
Session heard reports from member governments regarding the implementation

of the various recomendations, and discussed points that need further action.

The following topics were discussed ;

Rice Terminology :

The Commission noted with appreciation the fact that FAO ig using in
its publications and statistics the terms and definitions of the International
Rice Terminology as outlined in Appendix F of the Report of the First Session
of TRC and further expressed the opinion that member governments should
adopt this terminology in their English and French publications and reports.
It was felt that a list of comparable local terms and definitions for each country
is not practicable, since local terms would be expressed in numerous languages
and dialects and such a list would, therefore, serve no useful purpose from an
international point of view.

Standard Conversion Rates:

The Commission was informed that FAO is conducting an inquiry concern-
ing conversion rates, and that 2 handbook is expected to be published by FAO
after examination of detailed reports from member governments. During the
meeting member governments presented information on the conversion rates as
attached to this report (See appendix D). Tt was urged, however, that member
governments submit before July 1950, more detailed information on the analy-

tical and technical basis for such established rates.

Rice Balance Sheet :

The Commission took notice that a few governments have adopted the
Recommended Rice Balance Sheet, and it felt that more members should adopt
this procedure.
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It was pointed ont that in the caption of Column ITL, ““ Milled rice equiva-
lent”’, the word equivalent is misleading because figures for actually milled
rice shonld be entered in this eolumn, and thercefore the word equivalent should

be deleted.

It was further noted that item (i) under the Utilization column shounld
have a foot note explaining that figures for rice processed from paddy to

husked and/or to milled rice should be entered in thiy space.

Forward Estimates of Rice Production, Consumption, and Trade:

The Commission noted that representatives of member gevernments had
studied in detail forward estimates of rice production, conswmnption and trade
at the FAO Pre Conference Meeting in Singapore in September, 19493 and
expressed its interest in the revised rice figures now available in the supple-
mentary publication, Food and Agricultural Targets and Outlook for 1950/51

(C 49/23).

The 1950 Census Program:

Several delegates indicated that preparations for the 1950 census of
agriculture were under way or even completed. The Commission was of the
opinion that a census of agriculture would provide basic information for im-
provement of rice statisties and therefore urged member governments to report
their progress in this field to FAQ at an early date.

It was pointed out that infermation concerning the suitability of areas
for major crops, particularly rice, cannot be.collected by means of an agrieul-
tural census, The Commission therefore felt that the recommendation as in-
corporated in item 2 of the seetion dealing with 1950 census program of the
Report of the First IRC Session should be dropped.

Emphasis was laid on the importance of a Pilot Census for countries that
are taking an agricultural census for the first time. Much money and effort
can be saved by checking of the questionnaires and enumeration methods in
the field before launching a full-scale census. As governments can profit from
the findings of other countries when taking a Pilot Census, the member
governments are urged to report these findings promptly to FAO in order that

¥AO may disseminate them for reference of all interested members.

Statistical Advisory Services :
The Commission viewed the establishment of a statistical unit in the Yar
Kast Regional Office with great satisfaction and took note that direct technieal
assistance to governments of rice-producing countries in the region in counecs
16



tion with statistics can now be provided by FAO. The Commission expressed
its desire that recommendations inicladed in the Report of the First Session of

IRC would be taken up by this statistical unit.

Active participation by many mg’mber governments. in the International
Training Center on Censuses and Stdtistics at New Delhi sponsored by U. N.,
FAQ., and the Government of India, has important bearing en ';‘@he, suceess of
the 1950 Census of Agriculture. The Commission noted this participation with

satisfaction.

Standardization of Grades and Qualities of Rice :

The Commission noted that only Burma and Thmlqnd have submitted deg-
crxptlons of their commercml arades and expressed appreciation of the paper
on rice dl'admo standards of Specme«] countries prepared bx the \ecretqrnt
Tt was urged tlmt each" country submit to the Executive Qecretary descrlptlons
of commercial grades, as soon as possible, if they have not alrﬁidy done  so.
These should include pertinent information regarding the factors on which
grading is based such as: variety of paddy, degree of milling, percentage of
brokens, moisture content, coloration, and foreign matter. It would also be
desirable to indicate, if possible, the proportion of all rice produced in different

grades and their respective milling yields,

The Commission was of the opinion that more complete information on
rice grading needs to be collegted hefore the question of standardization can be
discussed.

Rice Marketing:

Development in the field of co-operative marketing of rice in various
member couniries was reported by each delegation. Tt was noted that some
countries had taken commendable steps both in organization and in financing
to encourage co-operative marketing as recommended by the First Secssions of
IRC. The Commission felt that more defailed information in regard to
successful measures taken by governments should be sent to the Txecutive

Secretary for circulation to interested member governments.

Transport Equipment and Storage Material :

Although certain governments reported imprevement of transportation
facilities, the problem of transportation remains an obstacle in the development
of rice economy in many countries. The principal problem in securing
equipment and material lies in the inadequacy of foreign exchange. Aside
frowm this, technical difficulties in obtaining transport or other equipment and
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material can be solved to a great ectent by close co-operation among member
covernments and International agencies. 1t was felt that member governments
ghould state their requirements as clearly as possible to the agencies concerned.
The Commission was very glad to note that close co-operation in this respect
hetween FAQ and ECAFE is being maintained.

Methodological Study of Cost of Production of Rice:

The Indian delegation proposed that the International Rice Commission
recommend investigation of the cost of production of rice in different countries,
and thereafter this Commission might lay down general principles of assesging

an economic price of rice.

The Commission discussed this subject thoroughly, but felt the matter
would bhe expedited if countries exchanged views and information directly.
FAO should give assistance to countries whenever they are ready to launch
such investigations.



CHAPTER 1V

NUTRITIONAL ASPECTS OF RICE

NSTEAD of having a subcommittee on nutrition as was the case in the first

session of the Commission in Bangkolk, Thailand, 1949, the nutritional aspeets
of rice were taken up by the FAO Nutrition Committee for South and Rast
Asia, which met in Rangoon from January 30 to February 4, 1950, just previous
to the meeting of the Commission. The Committee’s report was later presented
to the Commission and the Commission received it with appreciation and
adopted the following resolution. (See Appendix C for the report).

““The International Rice Commission

Having studied the report of the Second Meeting of the F.A.Q. Nutrition
Committee for South and East Asias

xpresses its warm appreciation of the work of the Committee s

Notes with approval the recommendations dealing with the 1.mtrit~i61{al
iniprovement of rice as consumed, including 111et]10«t1s»0'fvmik].ling,,1)@1'1{Qi],i11g and
enrichnient, and with the value of an exhibit of rice processing methods
{ with special reference to their nutritional aspects) being held at a futuve

meeting of the Commission ;

Records its general approval of the report and urges Member governments

to do all in their power to carry out its recommendation.”

19



APPENDIX A

REPORT OF THE FIRST :MEETING OF THE RIGE BREEDERS WORKING PARTY

HE Rice Breeders Working Party was set up following the 1'euommend'1tlon
of the first meeting of the Commission and held its fvst mtetmff in

Rangoon, Burma, on February 1-—4, 1950. Dr. K. Ramiah, Director of the
Central Rice Research Institute at Cuttack, Orissa, Indid, was elected Clidirman’
and Dr. L.B. Kirk, Chief of the Plant Industry Branch of the Agriculture
Divigion of FAQ, served as Technieal Secret*uv " The f‘ollo\ﬁng éi\s}éiﬁlists
varticipated in the meeting I~ ‘ ‘ E
U Ba Thein, Senior Kconomic Botanist, Department ' of Agriculture,
. Rangoon, Burma. '

U San Pe, Assistant Economm botamat, '\hnd‘xlas, Burma.

Dr. M.F. Chandraratna, Bomms’o 'md Senlor A(frwultuml Rese'u‘eh Officer,
Peradeniya, Ceylon.

Mr. Y. P. Covrmd Ohlet A~1 1cultural Engmeer che Office, Sa,loon, Indo—-—
Ohmq ‘ . ‘
- J. G J. Vv wn der \[enlen, Lec(urer Faca]tx of Anncultulal %1ence.
Umvermty of Indonesia, and Adeer to the Cunml A“’ll(}lﬂtl‘tl“ll he-
search Station, Bogor, Indonesia.

- Mr. Sukfmh Tgltropmmno, Member of Food I‘und Dyﬂmrh Im}one%m ’

Dr. Phit Panya]akﬂmn‘m Pl‘m’t Breeder Dep'utment of ﬁ&guculiure, B’m0
kok, Thailand.

Mr. R. B. Jagoe, Senior Botanist, Department of Agrienlture, Kuala Lum-
pur, Malaya.

Dr. Jenkin W. Jones, Punmp%l Agronomist in Charge of Rice Tnvesti-
gations, United States Department of Agriculture, Washington, D.C.,
U.8.A.

Mr. Graham 8. Quate, Agricultural Attache, U.8. Embassy, Boamgkok.

N y | ., . . . . . .
Dr. T. Morinaga, Director, National Agricultural Experiment Station,
Nishingahara, Kitaku, Tokyo (SCAP).
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Pr. Hidetoshi Isobe, Director, Agriculiural Tmprovement Burean, Ministry
of Agriculture and Forvestry, Tokyo (SCAP)

‘This Committee dealt with various aspects of the improvement of rice

through breeding and a summary of the géneral discussions is presented helow!

General Discussion

The primary aim of improvement in rice by selection and breeding is in-
creased yield. In Asia and the Far East, apart from the poor fertility condi-
tions and inadequacy of irrigation or drainage under which rice is gencrally
grown, low yields are almost invariably due to limitations of the varieties
themselves., The relative importance of these adverse factors is different in
the different countries and under different conditions in the same country.
These limiting factors, as might be expected, were too numerous for attention
by the Working Party but those of most importance were considered and arve
listed as follows:

1. Susceptibility to plant diseases.

2. Susceptibility to attack by insects.

3. Late maturity.

4. Lodging.

Shattering of the grain.
o b=}

Laek of tolerance to saline soils.

~3.CJ¢J!

. Lack of tolerance to flooding and drought.

o

Narrow range of adaptation.

In addition to the above, the discussions emphasized the importance in
any breeding program, of :—
9. Milling and cooking quality.
10. High nutritive valunes.

With regard to cach of the above varietal characters, certain significant
facts emerged from the discussions of the Working Party. These may he
briefly summarized as follows;—

1. The most important diseases affecting the rice erop are i—

{a) Sesame ( Brown) spot ( Helminthosporiutm oryzac );

(b) Blast ( Piricularia oryzae)s

(c) Bacterial leaf blight (Bacterium oryzae)s

(1) Seedling blight (Fusarium Spp. and Sclerotium rolfsii ).

The first three are important over wide areas. Piricularia is very preva-
lent in Japan where losses are estimated from 10 to 20 or more per cent in
affected arcas.  Pirienlaria and Helminthosporium are the most important
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discases of rice in India, the latter causing losses up to SO per cent in years
when it occurs nnder localized epidemic conditions. India has obtained strains
resistant to Piricunlaria by hybridization and the technigue of such breeding
has heen perfected. India is actively working also on the problem of Helmin-
thosporium in rice, and has developed methods of testing for resistance to both
these discases. The prevalence of Piricularia in Japan is thought to be related
to the relatively high rates of fertility with nitrogenous material and the
relatively low temperatures, which suggest that this disease may become more
serious in other countries as the use of fertilizers increases. (onversely, it is
very brobable that the non-use of nitrogenous fertilizers may be largely res-
ponsible for the fact that Piricularia, and perhaps some other diseases, are not
regarded asg important yvield-limiting factors in Burma, Thailand, Cevlon and

Indonesia.
2, The insects of greatest importance which attack rice are’—

(&) the stem borer { Schoenobius incertellus)
(Scirpophaga innotata )
( Chilo oryzae)
(Chilo simplex)

(b) rice bug (Leptocorisa acuta);

(e¢) army worm ( Cirphis unipunecta ) ;

(d) rice hispa (Hispa armigern )

(e) gall fly (Pachydiplosis oryzae );

(f) swarming eaterpillar ( Spodoptera mouritia ).

The stem borers cause enormouns losses in rice, especially in South China
where the infestation is very severe in most yvears. There is some indication
that resistant stocks have been found but the effort to find material for breeding
purposes should be undertaken on a scale much more comprehensive than has
vet been done. Virtnally nothing has been done commensurate with the
problem to investigate the entomological or breeding aspects of insect control
in rice varieties. There are possibilities of developing methods of biologiczﬂ
control.

3. Early maturity in rice varieties is important for several reasons. In
many casges earlier maturing varieties would make it possible to grow two
crops per season instead of one. Early wvarieties require less water. They
tend also to be shorter strawed and produce less vegetative growth making
them better adapted to mechanized farming. There is no evidence to suggest a
genetic correlation between late maturity and high yield. On the contrary,
some of the earlier maturing varieties are among the heavier yielders. This
hds been amply demonstrated in Japan. This is not to deprecate the value of
later maturing varieties where the latter ave more ngeful and better adapted.
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4. Resistance to lodging. Lodging in rice varicties is rrequently
«ncountered in every country, and this problem i3 aggravated by the use of
fei*tilizers. Shorter and strongey strawed varietieg are urgently needed and
can be obtained by breeding. Such varietiez are essential also where rico
growing i1s mechanized.

5. Resistance to shattering. Varities which shatter readily are much
100 common., Since non-shaitering varieties can be secured by breeding withs

out much difficulty, special attention should be given to this problem.

6. Tolerance to saline =o0ils.  There is evidence that this is a heritable
chavacter and can therefore be transmitted -by breeding. The prevalence of
saline soils in many of the rice growing countries suggests that hreeding for
tolerance to salinity should be regarded as a problem of considerable
importance,

7. Tolerance to floeding and to drought., The statement in regard to
tolerance of saline soils is equally applicable to varisties resistant to flooding
and to drought.

3. Wider range of adaptation. Rice has usually been considercd as
having a rather narrow range of adaptation. While this may be true of in-
digenons strains and of most existing varieties, there are now notable examples
of varieties with an exceptionally wide range of adaptation. The importance
of this fact can scarvcely be over—estimated. If the hundreds of varicties and
straing which are now grown in a single country could be replaced with one—
tenth the number, or perhaps fewer, it would then be mnch less difficult to ini-
tiate pure seed production and distribution policies. It would also enable the
breeder to give mueh more attention to the further improvement of varieties
crown on large arcas,

9. Milling and cooking quality. This question is of first—rate importance
in exporting countries.  Wherever exports are involved, the breeder cannot
afford to overlook market demand with respect to both quality and general ac-
ceptance of the product.

10. Nutritive value. Although suitable criteria for nutritive value in rice
are not yet well developed, and correlations between nutritive value and mor-
phological characters have yet to be demonstrated, the problem of breeding
for high nutritive value along with desirable agronomic characters should

receive continuous study in any breeding program.

The plant breeders of each country are interested in a wide range of rice
improvement possibilities, but because their regources ave limited each breedery
naturally vestricts his efforts to those problems that are currently deemed maost
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important.  The main objectives at any one time, therefore, will vary from
country to country, and this was found to be- the situation with members of
the Rice Breeders Working Party.  Nevertheless, with respect to several of
the yvield—limiting factors listed above, there was general agreement as to the
importance which they have for mogt of the countries in Sounth and East Asia.
There was general agreement also that much greater progress could be made
toward the solution of some of the major plant breeding problems if the
stations in each country were sufficiently staffed and equipped to enable them
to participate in projects especially designed for a cooperative attack on cer-
tain of these major problems. Omne such project has been rvecommended by

the Working Party.

Recommendations
As a result of the general discussion summarized above, the following re-
commendations were prepared and unanimously approved by the members of

the Rice Breeders Working Party :—

1. That all countries participating in the rice improvement program
should permit the seed of rice varieties and of breeding materials to be ex-
changed freely between plant breeders in the several countries and should

facilitate such exchange of seed as much as possible.

2. That the plant breeders in each of the participating countries should

continue to cooperate with FAO in a further development of the world Cata-
logue of Genetic Stocks for Rice.

3. That India, Indonesia and Japan be requested to designate one center
in their respective countries for the maintenance of genetic stocks of vice as a

service to plant breeders

e

4. That each country which has not already done so should collect, as
time and facilities permit, the seed of indigenous varieties of rice, including
wild forms from different habitants, and grow them under observation in
nurseries for 2 to 3 years as a means of securing valuable genetic characters
for future use in breeding projects. Such material and races which show
promise of exceptional value should be listed in the World Catalogue of
Grenetic Stocks and samples of seed supplied to those stations where collections
of genetic stocks are being maintained.

5. That a comprehensive project of hybridization and selection with
varieties of the Indica and Japonica groups of rice be undertaken jointly by
the plant breeding stations of all participating countries as a promising means
of securing vavieties combining the most valuable qualities which ave charac-
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teristic of each group. This project involves extensive crossing of the two
groups, the Indica and Japonica parents being chogen with reference to the
=<pecial requirements of the participating countries. Because of lack of faci-
lities at several stations, it wounld not he possible to initiate this project at the
present time unless the hybridization work is largely undertaken at one station.
This station would also grow the F1 hybrids and distribute the F2 geed to the
other participating stations. Such a procedure has other advantages including
considerable economy. The second generation seed (the basic material for
selection ) would not be available for at least two years so that participating
stalions would not be taxed undunly until they are hetter able to undertake the
work of selection. 'The project does involve, however, considerable effort on
the part of the station whiceh undertakes to make the nccessary crosses and fou
this reason additional personnel and facilities would have to he provided.

6. That FAO be vequested by the Rice Commission te arrange for
technical courses of several months duration to provide advanced training for
technical workers in rice breeding, preferably in cooperation with a member
government, and that scholarships or fellowships if possible be granted
when necessary to enable qualified students and technical workers to take
these courses. That FAO should award grants of travelling fellowships wheve
found necessary to deserving yvoung men engaged in vice research to visit
centers of work in countries of the same region wherve similar work ix in
progresg.

7. That the activities of plant breeding stations which are urgently in
need of technical assistance and laboratory equipment from outside sources, be
strengthened by making available to them for limited periods the services of
highly qualified plant breeders or investigators in cognate seiences, and that
Governments be urged to supply such stations with much needed cquipment.
Certain types of equipment are essential in the conduct of plant hreeding in-
vestigations, but the equipment required is not elaborate and is relatively less

expensive compared with what is required in physical and chemical laborvatories.

The Working Party desires to state with special emphasis that little ox
no progress in plant breeding can be expected unless the staff members engaged
in this work are permitted to devote full time to plant breeding investigations.

Multiple duties of the technical personneél responsible for plant breeding are

in several of the stations in participating countries.

8. That the Working Party be continued as an active organization for
rice breeding in member countries, and that its efforts be made as effcctive as
possible by [ —
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(a) including in the membership one or more specialists in cognate

" sciences; ‘

(b) provision for frequent meetings ( at least once & year) to providé
opportunities for consideration of the results of current investi.
gations, the exchange of information, and the planning of new
work.

Ezperience indicates ihat Frequent opportuniiies for collaboration
are not only desirable but essential for the conduct and efFective
prosecution of scientific investigations s

(¢) inviting a limited number of specialists tc address the Plant
Breeders Working Party at its regular meetings, as a means of
bringing te the gvonp the most up—to—date information on
breeding techniques and other pertinent topics:

(d) providing opportunities whenever possible for junior men who
are actively engaged in rice breeding to attend meetings of the
Working Party.

9. That FAO be requested '—

(a) to continue the World Catalogue of Genetic Rtocks of Rice:

{b) to make awvailable to plant breeders, as far as possible, all
literature on rice improvement and related subjects:

(¢) to make available the full-time services of an experienced plant

breeder to assist and coordinate the comprehensive rice improve-
ment program outlined above.

The Committee recommended that the next meeting of the Rice Breeders
Working Party be held early in 1951, the exact timeé and place to be deter-
mined by the Director-General of FAO.

Promoting The Use of Improved Sead

The terms of reference of the Rice Breeders Working Party included the
consideration of seed multiplication and distribution. A special session of
the Working Party was held to discuss this problem following the coneclusion
ot its deliberations on other rice breeding problems. This discussion and the
recommendations which arose out of it are summarized below —

General Discussion

The purpose of a crop improvement program by selection and breeding
is a development of better adapted and higher vielding varieties, but unless
26



the seeds of improved varieties are extengively used in farm practice the work
involved in selection and breeding is wasted effort, It is obviously of greatest
importance that valnable regnlts in crop improvement shall not be lost because
of failure to capitalize on what has been achieved by research in plant
breeding. While the plan adopted by differont countries will vary necessarily
in details, the experience of these countries which have developed succesful
schemes indicates that certain features are essential to any workable plan.
The most snccessful zeed production and disiribution policies have included
the following provisiong i—

1. That reserve stocks of foundation seed of improved varieties be main-
tained a} stations where facilities for scientific supervision exist.

2. That provision be made by the governments, or through Seed Associa-
tions, for the multiplication of the improved seed in adeguate guantities to
satisfy the demand. The geed should be grown on Government seed farms or

by reputable and experienced growers,
&

3. That provision be made for field crop inspection and ingpection of the
harvested seed in the saek, to ensure a4 satisfactory degree of purity and
guality.

4. That regvnlations bhe established for certification of the sced with
regpect to varietal purity, quality for seed purposes, germination and freedom
{rom recognizable Jdigeases, in order to ensure reliability of the product. It
iy desirable that certified seed be sealed in the sack.

5. If the sced ig prodnced by private growers, that provision be made by
the Government or Seed Association to finance the purchase of such seed at a
preminm over the price of commercial seed, and also to provide storage fov
the seed until it iy required by the farmer.

8. That special measures be taken to induce farmers to use improved
gesd by L—
(a) extensive comparative tests of varieties throughout the country
to demonstrate the value of good seed of improved variefies,
and

(b) making iz possible for farmers to secure a supply of improved

seed with 2 minimum of inconvenience and expense,

Recommendations

1. That member governments, either directly or through government
sponsored or approved Seed Associations, initiate, promote, and support an
improved seed produnction and distribution plan to ensure :—
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(%) an adequate supply of pure seed of the best existing varieties,
and

(h) adopt effective means of inducing farmers to use imiproved

seed in substantial quantities.

9. That consideration be given by member governmments in the develop-
ment of seed production and distribution plans and policies, to the applicability
and adoptiou of those features outlined above which have been so successfully

applied in several countries.

8. That members of the Working Party be requested to supply FAQ with
an outline of sueh systems of seed multiplication and distribution currently in
nse in their respective countries and that FAO supply mimeographed copies of

thege statements to all members of the Working Party.



APPENDIX B

COMMENTS ON PLANNIKG OF THE FUTURE WORK OF THE
INTERNATIONAL RIGE GOMMISSION

by

Ralph W. Phillips, Deputy Director, Agriculture Division, F.A.O.

HE Executive Sceretary of the International Rice Commission has presented
10 you u veview of the Commission’s activities since its first meeting in
Bangkok nearly one year ago.  Yen have seen from that report that progress
hag been made on certain fronts, while in other fields Jdiscussed at the fivet

meeting, relatively little advancement hay heen made.

The Commission, having reached its first birthday {if we measure anni-
yersaries in termg of annual meetings rvather than 123—month intervals), and
having taken gtock of itg acecomplishments during the year, will be making
plane for work in 1850 and beyond. It ig important, therefore, that during
the current meeting ¢erionsg consideration be given to the methods by which
the Commission can achizve its objectives. Since the Commission is an arm
of FA0, it is guite natural that the methods used in accomplishing the Com-
miseion’s objectives will be similar, if not identical, to those used by FAO

itself.

The methods by which an international organization accomplishes its
objectives are necessarily somewhat different from those used by national
governments and institntions, They include:

1. The assembling of information that can be nged by policy—making and
technical leaders in the member countries of the organization. Publi-
cations on “‘ Efficient Use of Fertilizers” and the * Yearbooks of Food

and Agrieultnral Statistics,” ave examples,

2. Convening of international meetings at which problems of common
interest 1o two or more countries can Dbe discussed. Obviously,
meatings ars not ends in themselves and are justified only if they
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mark the beginnings of, or mile posts in the carrying out of, prejects
of importance in or to the parvticipating countries.

s. Providing technical advice to individual countries on problems, where
such outside advice is requived, either by sending o mission or an in-
dividual worker. The Mission to Siam, work currently being done in
Afghanistan and Tran by staff veterinarians to help bring rinderpest
cutbreaks under control, and work being done in various countries to
help thtjnz impim"e agriculmmfSE&&StiCS, are e‘mamples.

4. Ovganization of cooperative projects in whieh two or more countries
pool their resources to study a common problem in which technieal
training is provided for the benefit of two or more countries in 2
specific field of agriculture. Examples of such cooperative under-
talkings will be cited later in this discussion,

5. Compiling fundamental information cn sources of material snch as is
being done in the issuing of Weorld Catalogue of Genetic Stocks of
Rice, as a guide for ycountries wishing to acquire thot matervial, and
fundamental information on other subjects suel as that contained in
the nutritional survey of *‘ Rice and Rice Driets.”

It is highly important, in discussing possible activities, that each such
activity be examined carefully to determine if it can be appropriately under.
taken by an internationsl! agency, and, if so, whether or not it is an activity
upon which the organization concerned is in position to take effective action.
Our interest is in effective action on @ rvelatively few projects rather than
diffuse and ineffective action on many projects.

It should be recognized that all activities carried out by FACQ or by the
Commission arve for the benefit of the member countries and if these activities
do not help in gome material way to further work in the member countries,
they are not effective. One of the most productive types of activity which
can be undertaken by International bodies sueh as FAO and the Internationat
Rice Commission iz to provide the machinery throngh which countries ecan
deal with common problems, A few examples of this type of activity outside
the Commission may be helpful in indicating similar undervtakings that might
be included in the Commission’s program,

One such undertaking is now well nnder way in Latin America, It
actually had its beginnings at an International Meeting oun Infestation of
Stored Products; held in London in the summer of 1947, The primary pur-
poses of that initial meeting -were to analvze the extent to which losses in
stored grain occur as a result-of infestation and to discuss the varvious techmni-
gues for controlling such infestation;



Ie was cvident that large losses were ocenrrit g in Latin Ameriea,
particularly in the tropical and sub-tropical regions, hence thix was a logieal
area in whiech to undertake follow-up work subsequent to the London meeting.
Therefore, a vegional technical meeting was held in Colombia early in 1949
to digcuss the problems peculiar to this region. This has been followed by
the establishment of a demonstration project in Costa Rica. The Costa Rican
government had already made considerable progress in the improvement of
grain storage facilities and agreed to undertake further improvement with
the help of an FAOQ Adviser, who was placed in the country for one vear. This
type of rather long<term advisory assistance is justified, ander our very limited
budget, on the basis that the project was designed to help all the countries in
the region. The adviser will complete his year of work in June of this year
and, before that vear iz ended, a technical meeting will be held in Costa Riea
to which all countries in Latin America will be invited to send entomologists
and enginecrs concerned with grain storage problems, to study the improve-

ments made and to determine how they can he applied in their own countries.

Another example of such cooperative action may be found in the improve-
ment of agricultural extension services in Europe. Recognizing a common
interest in most Eurvopean countries in the development of better techniques
for bringing information to farmers, FAO convened a meeting in the Hague
during the summer of 1949, Al European countries were invited to send
delegates who were prepared not only to Jescribe the existing practices of
agricultural extension in their countries, but also to diseuss ways in which
techniques used successfully in other countries might be applied under their
conditions, A great deal of interest in the improvement of extension services
grew out of this meeting and a program is now under way in the sixteen
European countries receiving aidl under ECA to determine how best to strengthen
agricultural extension serviess in those countries. I should explain that this
problem is currently limited to the countries receiving BCA aid, and which
for this purpose ave banded together in an organization known ag OEEC
(Organization for Keonomic Cooperation in Europe), because there was a
tangible source of financial support for the operation. The method of procedure
has been the formation of a Working Party consisting of an FAQ Adviser, a
member of the OEEC staff, three extension specialists provided by ECA, and
one extension worker provided by each of the sixteen OEEC countrics. These
workers met in Paris in Janunary for preliminary discussions and to plan their
operations, They are now divided into three working parties and are making
visits to the respective conntries to study extension problems at first hand and
to suggest ways in which those services can be improved. They will again
meet in Paris o draft their report and recommendations.
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A third example of a program in which FAO bas provided the stage
on which the operation could develop, is the hybrid maize program in
’Em‘ope. One of the plant };ﬁ'eeding gtations in Northern Ttaly had received
through UNRRA some hybrid maize seed for experimental planting. Advan-
tage was taken by FAO of this activity to hold n meeting at that station in
Bergamo, Italy, in the summer of 1947. Al Xuropean countries interested in
maize production were invited to send plant breeders to this meeting, where
the technigques of breeding inbred lines, and producing hybrids, werve discussed
in detaii with the aid of a highly qualified expert supplied by FAO., This group
not only studied the technical aspecis of the problem but planned a testing
program to determine which of the existing hrbrids available from the
United States and Canada could he used to the best advantage in different
parts of BEurope. Such a procedure was obviously necessary if advantage was
to be taken of hybrid maize in field production at an early date, since several
years would obviously be required to dovelop inbred lines from maize
varieties already being produced in Hurope. FAO assisted further in this
program by securing experimental seed and moeking it available directly
to the participating experiment stations. This was done durving the winter of
1947-48, and a second meeting was held in January of 1949 fo examine the
results of the 1948 testing program and plan further tests to be carried out
in 1949. Again, FAO secured the necessary sced for use in this experimental
testing program and the results of the 1949 tests weve considerved at a third
meeting; held in Rome during the past week. Thus, there has been initiated
at velatively little cost to FAO, and to governwments, a program which will
vield very substantial results in terms of increased malze production in many
Huropean countries. I emphasize the low cost. since obviously with FAQ's
small budget, we must plan activities which vield large returns in agricultural
improvement for each dollar spent by the Organization and countries have an
equal interest in getting substantial retwrns for funds expended on agricultural
improvement. '

During the past week the Rice Breeders Working Party met here in
Rangoon to discuss wavs of speeding up the improvement of rice through
breeding., The report of the Working Party will be before vou for considera-
tion. You will ind in it the basis for the development of a substantial program
of cooperative effort gimilar to, but actually lavger in seope than, the European
hybrid maize program to which I referred. It is this kind of activity
"»vhich,~ if actively sponsored by the Commisgion and by its member countries,
can bring real returns to thege countries t?.n*ough improvemwent in rice
production. |
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Thi¢ is an oxample of the kind of activity which might be Jeveloped
as a project under the proposed Expanded Technical Assistance Program,
commonly reterred to as Point Four. Many projects developed under that
program will no doubt be primarily for the henefit of individual countries,
but gsonie projects, such as this, might well be organized on an inter-country
or regional basis. Obviously, projects in other fields, for example, improving
the level of nutrition, inereasing tha adequacy of national statistics, and in-
creasing the amount of fertilizers available to farmers, might be equally

adapted to Jdevelopment as inter-countwry or regional undertakings.

Again, T should like to emphasize that it is only by the development
of programs sueh as this that either FAQ, or the Rice Commission, can
justify their continuing eoxistence for service in the field of agrieultural
production. It is the sinceve hope of FAQ that in the course of this meeting
you will not only dizcusg the veport of the Rice Breeders’ Working Party
carefully and take action lealding to its implementation on the parts of govern-
ments, bur that you will alse consider carefully other kinds of technieal
activities which can be dealt with in a similar manner. The production and
efficient use of fertilizers 18 o field which might be explored in essentizlly the
same way. There are others. But I should like to leave you with the thought
that FAO is not interested in developing what might be termed a * bits and
pieces operation ”’ but is anxious to help in the initiation of projects which, like
the rice breeding program, can be helpful to countries on a continuing basis,
There is no end peins in agriculoural improvement, We are anxious to help
countrics in any way thatz is feasible to devise programs aimed at imme-
diate and continuing improvement. Obvieusly, FAO cannot bring about
this improvement.  QOnly ithe eountries with their teams of technical workers,
cooperating with farmers, can bring about increases in produetion, and in
the etliciency of production. But FAQ eun provide the stage for discussions,
it can assemble information and provide certain technical assistance and
it can help in the development of cooperative projects for the benefit of
its member countries.  Yow have alveady heard from the Director Generals
message that the Organization stands ready to do everything that is feasible
to implement programs or projects which wvou, in this second mecting of
the Internasional Rice Commission, agree give promise of being offcetrive in

improving rice production.
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APPENDIX C
REPORT OF THE NUTRITION GOMMITTEE FOR SOUTH AND EAST ASIA

Second Meeting'

THE IMPROVEMENT OF RICE AS CONSUMED

A Nutritional Standard for Rice

The FAQ Nuirition Committee for South and East Asig recommended, at
its Baguio Meeting in February 194S, that a thinmine content of 1.5 micro-
grams per gram shonld be regarded as a minimum standard for milled rice.
The present Committee sees no reason to amend this definizion.  Tv takes note of
the statement of the International Rice Commission ( March, 1949 ) that “there
is need to arrive at an international definition of properly milled rice from
the point of view of nutrition by determining the optimum degree of removal
of eertain parts of the grain,” and its recommendation “that further studies on
ilu, distribution of the nutrients in the various structures of the grain should
be enconraged.””  Intervesting vesearch on the distribution of nutrientz in the
rice grain has recently been carried out and it is important that such research

should be continued.

Thiamine content and degree of milling do not necessarily run exactly
parallel.  Again, there arve differences in the distribution of thiamine and that
of other nutrients in the various parts of the rice grain, The Committee iz
nevertheless of the opinion that at prezent thiamine content is a morve satisfac-
tory index of degree of milling and nutritive wvalue than any method of

determining the degres of removal of anatomical paves,

The Estimation of Thiamineg

The Commitiee takes note of research to develop o simples and convenient
I

method for routine thiamine estimation in rice milled o different degrees.

Various calovimetrie methods have been investigated and found to be insuffi-

I The full text of the Report of the Second Mesting of the Nuwrivon ©
e [nter

long one. The porifon of the report with which the Inmernatonal Rice !
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ciently sensitive. At the moment therefore there is no alternative to relagively
complicated methods such as the thiochrome test and micro.-biological tests,
for \ﬂli@h extensive equipment is required and which can in general bé ~.c\arried
out only in well-equipped nutrition research laboratories. The Commiitee
recommends that the Food and Agriculiure Organization should cobntinue to
cncourage work on this problem, both in Asia and in Western countries. Tt
appreciates the assistance provided by the Williams-Waterman Fund shich
has enabled methods of thiamine estimation to he investigated on behalf of

FAOQ in the Agrienltural and Mechanical College of Texas, U.S.A.

Milling

The Committee, at its Bagunio Meeting, referred to ““the possibility of
milling rice in such a way that the portions of the grain vichest in vitamins
are retained in the milled product while at the same time the latter is accep-
table to the consumer in respect of appearance and flavor.” Up to the present

no definite progress in this direction can be reported.

Undermilled rice continues to be used in a number of countries, and ovey
large areas the hand-pounding of rice is still practised. The Committee in
general supports the use of undermilled or ‘*high extraction' rice from the
nutritional standpoint, though it is fully awarve of the poor keeping qualities
of nndermilled rice. In most countries in the region undermilled rice tends

N - 3 3 o4 > TP e
to deteriorate before it reaches the consumer, because the ‘‘ turnover

is not
sufficiently rapid and storage conditions are unsatisfactory. If good storage
conditions are available and the time of storage is limited to a few weeks,

undermilled rice can reach the retail market without undue deterioration.

There is evidence that husked rice, i.e., rice from which only the husk
has heen removed, is less digestible than rice which has been subjected to
milling. whether of high or low dsgree. For this reason, the Commitice docs

not advocate the distribution of rice in the husked fornu

Parboiled Rice

The Committee reafiirms the views of the Baguio Mee a'xng on the desirability
of inereasing the consumption of parboiled rice in the region. It recognizes,
however, the difficulty of making parboiled rice acceptable to populations used
to *‘raw” rice. An important reason for its unpopularity is that it is often
prepared commercially in an unsatisfactory manner, which results in a product
of unattractive appearance and taste. Improvement in the condition of the
final produet &an he achieved by more careful processing methods, e.g., by the
nse of clean water for steeping, by standardizing the periods of steeping,
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steaming and drying, by drying at a uniform temperature. etc. The Committee
learned with interest of a project to survey different methods of producing‘par-
Poiled rice in milis and in households in India, and also of the construction
of a modern parboiling plant in Viet Nam. The survey in India should in-
dicate which of these methods gives the most satisfactory results and make
it possible to recommend a standardized technique for improving the quality of

the finished product.

Rice Enrichment

The Committee, at Bagnio, expressed the view that rice enrichment is of
value as an immediate measure for attacking deficiency diseases and recom-
mended that “the results of any field experiments with enriched rice should he
carefully recorded for the benefit of rice-sating countries and made generally
available by FAO.” The present Committee learned of trials of enriched rice
in the Bataan Province in the Philippines and in Singapove. In the former
avea enviched rice has been supplied to some 63,000 people in seven municipa-
lities, and in Singapore to about 15,000 people, ineluding laborers, childven
and the inmates of institutions. These trials have shown, in the first place,

that enriched vice is acceptable to rice-eating populations.

In Malava, riboflavin as well as thiamine and niacin were added to the
premix. In a report presented to the Committee this point was commented on
as follows

“Owing to the presence of riboflavin the grains of premix are bright
vellow in colour. The evidence for 1'iboﬂaviﬁ deficiency in Malaya is so great
that it was decided to risk anvy disadvanfage due to color. Those who purchase
the premix will of course use it and in ingtitutionsg the premix is added to
the rice before cooking. Certain complaints reached us that in some ingti-
tutions the inmates were picking out the premix, which was still faintly
vellow after cooking, from the cooked mass of rice. TExperiments were
performed to find out if there would be any serious loss of vitamin if the
yvellow grains were removed after cooking.  Two batches of enviched rice were
cooked and from one batch as many yellow grains ag possible were removed,
Analysis showed that in spite of the yellow color still remaining in the premix
grains, most of the vitamins had been dispersed amongst the mass of rice, and
there was only a negligible loss through picking out the cooked premix. In
actual fact, however, it has been found that in Malavan populations there is
now no tendency to do this.”’

A substantial reduection in mortality from beri-beri is reported in Bataan
regulting from the use of enviched vice. It is planned to extend enrichment to
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other areas in the Philippines and by the end of 1951 some two million peopie
in that country, or approximately 14.0 percent of the total rice-cating popula-
tion, will be receiving enriched rice.

The Committee recognized the importance of a method of preventing
beri-beri, and improving the nutrition of rice eaters in other respects,f;ﬂi'ich
can be put into operation immediately. It therefore 1'ecommendslthd"ﬁf‘the
results of the experiment in Bataan should be surveyed by an international
team of experts which would report on enrichment in all its aspects, including
its administrative and economic aspects. It is suggested that arrangements
for this survey should be made by FAO and the World Health Organization, in
collaboration with the Government of the Republic of the Phi]ippines; If the
conclusion that rice enrichment can promptly reduce the incidence of beri-beri
is fully confirmed, and the wider application of rice enrichment is found to bhe
feasible from economic and administrative standpoints, its introduction into
- other parts of the region can, in the Committee’s opinion, be recommended to
governments. Enrichment is likely to prove particularly useful in arcas in
which beri-beri is an important public health problem. The Committee
reaffirms the view of the Committee, at Baguio, that enrichment should be
regarded as an expedient which does not remove the need for the general
improvement of rice diets in other ways.

3

Th@z Committce, at its Baguio Meeting, was of the opinion that *earich-
ment with iron ......cannot be regarded as an important necessity, there being
little convincing evidence that average rice diets are deficient in iron.”” The
present 1Committee considers that this statement may need gqualification in
view of recent observations indicating low haemoglobin levels in rice-cating

groups,

Washing and Cooking

It is recognized that considerable loss of nutrients occurs during the
washing and cooking of rice. The Committee learned with interest of recent
work in Malaya, the results of which are summarized below .

Rice in Malaya is usually cooked by one of two methods, viz. (a) the
washed rice is placed in a small quantity of cold water and boiled until all the
water has been absorbed, or (b) the washed rice is added to a large volume of
boiling water and cooked until ready, the surplus cooking water being drained
off and &iscarded. It has generally been considered that, owing to the discarding
of the excess water, method (b) is inferior to method (2). It has been shown,
however, that with highly milled (raw) rice nearly all the loss of nutrients
occurs during the process of washing and that practically no loss occurs in
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the discarded cooking water.  These results are in conformity with those
of earlier experiments in other countries in the region. When a highly
milled rice (thiamine content 1.0 microgram/gram) was cooked by the above
methods, it was found that in both cases the cooked products had practically
the same thiamine content: 64 percent of the thiamine was lost in the washing
processes and only 6 percent lost in the discarded cooking water. It would
appear that in method (b ), in which the washed rice is added to the boiling
water, rapid gelatinization of the outer layer of the grain prevents further
nutrient loss. When an undermilled rice (thiamine content 2.1 microgram/
gram) was cooked, however, losses of 33 percent of thiamine in the wash
water, and 23 percent in the discarded cooking water, were observed. It would
appear that only in the case of undermilled rice is the method of cooking, as
employed in Malaya, of importance and that edueational programs should be
directed to reducing the logses in the process of washing.

Experiments on the effects of washing and cooking on cnriched rice
showed that such rice after being washed and cooked by methods (a) and (b)
retained 5.8 and 3.5 microgram/gram respectively. The enriched rice thus

retained thiamine in satisfactory amounts after washing.

The Committee recommends, however, that further experiments should be
carried out concerning the effect on enriched rice of washing by methods used

by different communities in Asia.

The Committee realizes the difficulties of influencing household methods
of preparing rice for consumption, and the need for wasghing out the dirt and
other impurities present in rice. It emphasizes the need to protect the
consumer against himself by supplying him with a rice relatively frece from

impurities and hence requiring less rigorous washing.

Exhibition to Demonstrate Rice Processing Methods

The International Rice Commission is organizing an ecxhibition of rice-
milling machinery in connection with its meeting in Rangoon in February
1950. This exhibition is mainly concerned with rice-milling\,machinery from
the commercial standpoint. The Committee recommends that, at some appro-
priate future date, an exhibition of rice processing methods, with special
reference to the nutritional aspects of these methods, should be arr’anged.
This exhibition would be concerned with rice-milling machinery designed to
conserve nutrients in the rice grain, with parboiling and * conversion,”
with the technique of rice enrichment, with demonstrations of the effect of
Wéshing and cooking on the nutritive value of rice, and With-any other rice
processing procedureg of nutritional significance. The main purpose of the
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exhibition would be educational, and the exhibition, when once set up, could
travel from country to country in the region. The Committee suggests that it
should be arranged at the time and place of its next meeting, The co-operation
of nutrition workers in different countries in the region, as well as of com-
mercial orggnizations, will be needed in order to prepare and collect a suitable
series of exhibits.

Variation in the Nutritive Value of Rice as Grown

The Committee, at Baguio, referred to the influence of variety, climate,
soil, conditions and methods of cultivation on the nutritive value of the rice
grain, and commented that * it would obviously be advantageous if rice superior
to the average in its content of one or more important nutrients could be
produced through the study of these factors.” While some work on problems
in this field is proceeding in certain countries in the region, no results which
appear to be of immediate practical importance have as yet been reported. A
point of interest brought before the Committee was the relation between the
thickness of the aleurone layer and the content of the grain in protein and
other nutrients. There is evidence that coarse varieties of rice, in which the

aleurone layer is thicker than average, are richer in protein than ordinary rice.

The Committee considers that research on * variation in the nutritive
value of rice as grown’' should be pursued and may in the long run give
useful results. It is, however, in agreement with the conclusion of the
Baguio Meeting that ‘“ any improvement in the nutrient content of rice which
might be achicved along these lines is far outweighed in importance by the

effect of processes to which the rice is subjected after it has been harvested.”



APPENDIX D

RICE CONVERSION RATES IN SPECIFIED COUNTRIES

{ Expressed in terms of weight as % to paddy )

Burma 67.9
China 70
India 72 hand pounded

68 machine milled
Indo-China 64 )
Indonesia 78 stalk paddy to p:uld'y

68 paddy to milled rice

53 stalk paddy to milled rice
Japan 80.4 paddy to husked rice

91.7  husked rice to milled rice

73.7 paddy to milled rice ‘

75.6  paddy to undermilled rice
Malaya " 63.0 paddy to milled rice

Thailand See attached table
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APPENDIX E

RGENDA OF THE SECOND SESSION
OF THE INTERNATIONAL RICE COMMISSION

1. Establishment of an Agenda Committee,
2. Designation of Committee on:
A. Rice Produetion, Storage and Processing.
B. Rice Statistics, Terminology and Internal Distribution.
3. Progréss reports ‘to the Commission.
A. Report by the Executive Secretary of IRC.
B. Report by the Rice Breeders’ Working Party.
C. Report by the Nutrition Committee for South and East Asia.

4. Consideration of the Commission’s program of activities for 1950-51
and relevant budgetary proposals.

5. Reports which the Commission intends to submit to the Council, in
accordance with the requirements of Article IV (j) of the Constitution.

6. Blection of Chairman and two Vice-chairmen according to Article 1II
(8) of the Constitution and Rules VIII and X of the Rules of Procedure of
the Commission.

7. Consideration of the site and date for the third session of the Commission.

8. Other business.



APPENDIX F

ROSTER OF DELEGATIONS, OBSERVERS AND OFFICERS
SEGOND SESSION, INTERNATIONAL RICE COMMISSION

MEMBER NATIONS

BURMA
Leader . U Khin, Senior Deputy Direc-

tor of Agriculture, Department of

Agriculture, Rangoon.

Alternate . U Ba Thein, Senior Econo-
mic Botanist, Department of Agri-
culture, Rangoon,

Associates . U Nyo, Assistant Director,
Land Records, Rangoon.

U Tha Myat, Deputy Direc-
tor, Department of Agriculture,
Southern Circle, Rangoon.

U Myat Tun, Chief Liaison
Officer, State Agricultural Market-
ing Board, Rangoon.

U Kyin Sein, Deputy Chief
Executive Officer, State Agricul-
tural Marketing Board, Rangoon.

U Tin, Fconomic Botanist, De-
partment of Agriculture, Mandalay.

Prof, Hla Ohn, Dean of Agri-
culture, University of Rangoon.

Dr. L. N. Seth, Lecturer in
Agricultural Botany, University of
Rangoon.
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U San Pe, Assistant Economic
Botanigt, Department of Agricul-
ture, Mandalay.

Secretary . Sao Hseng Ong, Agricul-
tural Officer, Shan State Govern-
ment, Rangoon.

CEYLON
Leader . Dr. M. F, Chandraratna, Bota-
nigt and Senior Agriculture Re-

search Officer, Peradeniya.

EGYPT

Leader . Mohamed Gadel Hak Ibrahim,
Head of Rice Investigation, Plant
Breeding Section, Giza-Orman,

FRENCH UNION
Leader . B.J. Fontan, Head of Indo-—
China Economics Dept., Ministry
of Overseas Territories, Paris.

Alternate . R. Du Pasquier, Inspector
General of Agriculture, Office of
the High Commissioner of France,

Saigon.



Dr. Hidetoshi Tsobe, Director,
Agricultural Tmprovement Bureau,

Ministry of Agriculture & Forestry,

Tokyo.

J.H. Boulware, Head of Pro-
duction Branch, Agriculture Divi.

sion,
G.H.Q. SCAP.

Natural Resources Section,

UNITED NATIONS EDUCATIONAL,
SCIENTIFIC AND CULTURAL
ORGANIZATION .
Representatives. Dr. H.C. Yin, UNESCO
Office, University Building, New

Delhi, India.

W.J. Ellis, UNESCO Office,
United Nations Building, Manila.

OFFICERS OF THE SECOND SESSION

Chairman . H.S. H. Prince Sithiporn

Kridakara, Thailand.

Vice Chairman . U Khin, Barma.

Secretary-General . Mr., C.W. Chang,

FAO.

Ezrecutive Secretary . Mr. W, H. Cum-

mings, FAO.
Technical Secrelaries
Dr. Ralph W. Phillips, FAO.
Dr. L. E. Kirk, FAO.
Dr. D.H. Bau, FAO.
Dr. C.P.G.J. Smit, FAO.
Conference & Documents Officer .
Mr. M.T1.J. Kambhu, FAO,

Information Officers. Mr. Charles L.

Coltman, FTAO.
8. Bunnag, FAO.

Translations& Inter pretations O fficers,

Basil V. Chilikin, ECAFE.

Mrs. J. Savary, ECAFE.
Services & Arrangements O fficer .
U Myat Tun, Burma.

Press Liaison Officers
U Maung Maung Than, Burma.
U Ba Than, Burma.
Assistant Conference O flicer :
Sao Hseng Ong, Burma.
Assistant Documents O fficers :
U Bo, Burma.
U Kaung Zan, Burma.
U Tin Maung Aye, Burma.

Committee A (Rice Production, Storage and
Processing )

Chairman . U Xhin, Burma.

Secretaries . Dr. Ralph W. Phillips, FAO
Dr. L. E. Kirk, FAO.

Committee B (Rice Statistics, Terminology
and Internal Distribution )
Chairman : Phra Nararaj Chamnong,

Thailand.
Secretaries . Dr. D.H. Bau, FAOQ.
Dr. C.P.G.J. Smith, FAO.









