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COUNTRY CROP PAPER
THAILAND

CORN

I. RECORD TO DATE

1. Crop Production

A. Historical Note,

Corn wals probably introduced into Thailand by the Portugucse in
the mid sixteenth century., It Wavs grown p‘rimarily by the hill tribes ~
from that date until the mid fifties and as a garden crop for household
use, primarily as chicken feed, In the mid fifties, a marked upsurge
in production began with Guatemala flint corn which has continued to
expand since that time until at the present yields arejin the one million
to one fnillion two hundred thousand metric ton ra.‘z'mge. (see below),

The principal corn producing areas ok Thailand today occur in a
broad Belt just to the North of the Central Plains (see map 1), Although
there are nine Changwats which produce together approximately 88% of
the total national production. Of these, Lopburi, Nakhon Sawan, and
Saraburi produée 70%.

First recorded attemptsat improvement were in 1924 when two
varieties of dent corn were introduced by Prince Siddhiporn for cultivation
at ixis farm as feed for livestock, Crosses betweén these dents and

earlier introductions resvlted in superior varintics known as Pakchong
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dent. Government interest in corn dates from 1950 when variety testing
and selection was started.

In this year six vafieties of field corn were introduced from Indone sia
by the Department of Agriculture, Fifteen new varieties were also intro=-
duced from the U,S., Guatemala, and El Salvador in 1952, During the
next two years, seeds of these varieties were increased and tested by
the Department for adaptability to local conditions i{n the Northeast. From
these"Pakchong dent" varieties, researgh workers selected a variety
kx'town ae collection No., 113 which because of its innate adaptability,
became the major variety for commexrcial growers from 1954 to 1959.

It has now been replaced with a flint corn in order to me‘ét demands of
the foreign mearket,

Among the introductions of 1952, there was a variety of Guatemala
yellow flint corn, which showed promise. It was designated as collection
No. liO. At present it is Thailand's most popular cc;rn and is preferred
by the Japanese market. Thai corn farmers call this variety Guatemala
corn.

- By i967. it is estimated that as much as 85% of total corn production
was of this variety. For the purposes of this paper,, Cm‘atema.lnn flint

{s considered as a new variety,
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B. Thai Corn Production by Years in Metric Tons.

1950=.27
1955--68
1958--186
1959--317
' 1960--544
1961~-598
1962--665
1963-~-858
1964--935
1965--1021
1966--1250
1967--1200 (astimate)
1968--1375

The national average for corn toda.y is approxﬁnately 0. 760 MT per
agre; However, yields for the earlier variety of Pakchong dent are
estimated to be 0.5 to 0,630 MT per acre as compared to yields of 0, 759
to 0. 885 MT per acrc for Guatemalan flint,

C. Thai Corn Arca Planted in Acres by Year.

1950--87, 200
1955--138, 800
1958--316, 800
1959--499, 600
1960--714, 000
1961--766,400
1962--809, 800
1963--1, 031, 700
1964--1, 369, 300
1965--1, 442, 000
1966--1, 390, 000 *
1967--820, 000
1968--1, 480, 000 (estimate)

As seen, therewas a sharp upward swing in acreage planted in the

late fifties which doubled by 1965 but has held relatively steady since then,

e VT bl sre ] e p b b e Cee
" a!JtAOA- . L)Ldt.d‘bl\--‘ c.l-&bh‘o



2. Input Utilization.

A, 'New Seed Varieties.

As stated above, Guatemalan flint was first intro'duged into Thailand
in 1952, In. this year an import through USOM of 100 pounds was made,
"I‘his was multiplied at Bangkhen and Tha Phra Agricultural stations.
During the following years the seeds were multiplied and distributed to
selected farmers, By 1959, this variety made up from 85 to 95% of the
corn grown in Thailand dependent upon which report is accepted, This
increas'e in use of flint corn was due to the demand.of Thailand's foreign
market for this corn, During previous years, while the dent corns were '
popular, the Department of Agriculture continued multiplication of the
improved seeds of this variety at its multiplication stations and seed
farms., By 1966, the variety was available to all farmers desiring to
grow it, During thie period investigations were also undertaken on pest
and disease control, ‘cultural practices, and fertilizer requirements,

In 1961, a seed certification program was started, which in 1962 included
the first contracted growers of certified seed, |

Annual acreage to this variety again must be estimated, However,
as stated, by 1959)the largest percentage of the corn écreage was in
Guatemala corn, Total acreage can be computed from the above tables

by taking 90% of the total acreage reported as being in Guatemalan flint,



B; Land,

'Fo'llowing is acreage of corn by five year gaps,

Total acreage in corn Acreage in Guatemalan Flint
1950 87, 200 0

1955 138,800 5,000 (estimate)
1960 714, 000 606, 900

1965 1,480,000 1, 326,000

1968 1,480,000 1, 326, 000

The total acreage planted to corn and the increase of both the total
acreage and the acreage to Guatemalaq flint corn show a close coorelation.
S'ince the big increase in both corn production and acreage planted came
in the period after 1955, these are the figures used, Although scientists
have developed higher yielding plants, the major increase in production
of corn has come largely from the development of new land. During this
period, production of all major creps in Thailand show an upward swing,
The increase in area planted to corn has not been at the expense of rice.
The two méjor lowland or wet bed crops of rice and 'sugar cane show a
steady increase in production both in terms of yield per plant and in
acreage, while the production of sugar cane has .peen about.the sar'ne.
Further; other competing upland crops such as t;assava, tobacco, cotton,
peanuts, etc, also show a relatively steady increase in production tonnage.
Thus, the increase in corn c.ould not have been at the expense of these

other crops.
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Corn farmers in general plant larger area of corn than do rice
farmers. A University of Kasetsart study* involving 62 farms in three
- Amphoes - Pakchon.g. Chai Badan, and Takhli found that the sizes ra.nged‘
from 1 - 80 hectares, The average and range in hectares for Pakchong,

" Chai Badan, and Takhli Amphoes were 17 (2-52), 18 (3-48), and 10 (1-80),
raspectively.

The average yielq and range in yield in Kilograms per Hectare for
Pakchong, Chai Badan, and Takhli are 2206 (1069-3438), 2150 (1325-3269),
and 2725 (1388-4350), respectively,

C. Fertilizer,

Following is a table showing fertilizer imports into Thailand through
1967. Production from Thailand's plant at Mae Moh came on the line in
1962, Other thaﬂ limited production from .this plant, all fertilizer is
imported, However, new laws being proposed to protect the production
from Mao Moh may reduce future imports of Urea and Ammonium Sulfate,

Imported Fertilizer in Metric Tons:

1950--9, 354 1960--52, 163

©1951-=6,495 1961~-54, 757

1952--17, 465 1962--66,465

1954--12, 164 1963-~97, 375

1955a-24, 280 . 1964-~-108, 977
1956--23, 429 1965--86, 617

1957--40, 020 1966131, 407
1958--29,170 1967--217, 944
1959--47, 639

W See Table - Cost of Production of corn in thres Arphoes in Thailand,
~ first crop,, 1967, Unlvoralty of Kaselsart,
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There are no reliable figures for fertilizer consumption on corn,
The TVA report of May 10, 1966 estimates that only 5% of fertilizer
imported for use in Thailand is applied to corn. Indications are that
this figure is now too low. Since a large part of the corn acreage is on
newly cleared lands, yields have held relatively steady for the first
couple of years with little fertilizer application, then, yields decrease
sharply thereafter, Within five years the yield of corn grown on the
same unfertilized land may be reduced by 50%.

No figures are available for public-private distribution of fertilizer.
However, except for demonstration pufboses, 1.:he bulk of fertilizer is
sold through the private sector,

D. Water, |

There has been a marked increase in the total of irrigable acreage
of land available in Thailand since 1949. This has increased from
1,559,000 acres to 4, 392, 000 acres between 1949 and 1962, However,
in the Northeast only about 3% of the land in cultivation is under irrigation;

It is estimated that probably less than 5% of field corn acreage is
irrigated. Corn under irrigation is mostly sweéet corn.

E, Pesticides,

Import figures available for 1967 show a total import of 7, 578 MT
of other agricultural chemicals, the bulk of which is aésumed to be

posticides, This has risen steadily from a figure of 4, 578 MT in 1963,
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| Ove‘r 40 species of insects have been identified of which 16 are
conaide;ed to cause serious destruction. Of record, a 1963 ﬁfastation
',o_f gras shopper was controlled through spraﬁng in Lopburi Province,
Currenﬁy a pest control program is beiné carried on by pest control
units gf the Ministry of Agriculture. |
E. Equipment.

'I‘h_ai.la.nd has shown an annual growth rate of tractor imports of
32,15% since 1957, In round numbers, there is shown a total import of
3, 700 tractors in 1966 and 9,434 in 1968 or 10, 0.00 in rb'und numbers.

The introduction of mechanization into corn production has made it
possible to put corn growing on a commercial basis. Land preparation
is now done largely with tractors, Shelling is also mechanj.zed. In time
other practices such as harvesting which is now being done by hand will
. also be mechanized, |

The largest percentage of Tha;. corn is sun and air dried, If current
plans are carried through, _drying and storage capacity will be increased '
to accommodate approximately 220,000 MT of bulk corn.

3, Policies and Prices.

A. Output Prices.
It is estimated that at least 90% of corn produced in Thailand is
exported. Itecords of prices paid to farmexs are very fragmentary in

" the field,
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Studies made in 1962 by the University of Kasetsart® show that corn
farmeras'received 62.2% of the export price, local dealers received 15. 8%,
exporte'ra 16, 5%, and the cost of transportation of corn to Bangkok is 5, 5%
of export price, With reference to the cost of production, it was calculated
to be about 50% of the price received, excluding salary to farmer and
his family labor, Unpublished dat'a for 1967 incflicate about the same
percentagoes,

As to. producer prices, Thai farmers usually have had good prices
for corn. Also RTG has had a support policy since 1964, but it has not
had to implement this program, The average Thai corn farmers operate
units 2-3 times those of rice. He usually relies on the village merchants
or middlemen for his total market outlet, and in most cases is dependent
on such merchants or relatives for his farm credit and liviﬁg credit nceds,
Usually there is one intermediate between farmer and Bangkok exporter,
With the exception of the installations established by the Qalabrian/Thai
Company, there are no large individual interior collection and storage
points, Calabrian is no longer operating in Thailand., (Sec attachments),

Historically, producers themselves have little or no financial
capability and in many cases cannot begin the new crop season without
"borrowing for purchase of secd and fertilizer, The lack of funds and

credit reduccs producers desire to improve seed and fertilizer qualitiea

* Chaiyong Chuchart, Gordon Sitton, and Arkom Soothyian. Production
and Marketing Prohlems Affecting the Expansion of Corn Grovidner in
Trailand, Iua



- 10 =
because .of‘ the additional fndnetgry"cost‘s‘ involved, : The sﬁppért price |
progtdm diecﬁas’ed below Iaﬁd corn trade agreement'with.Japan has-tended
to keep ﬁrices to farmers in line. The result is that the farmer has not
had to liquidate his corn at unfavorable prices.

' The principal outlet for the individual village merchant is the Bangkok

market through the exporters. Amounts offered by village merchants
vary considerably,

In later years there has been a price support program by the Govern-
ment through the Public Warehouse Organization. This support price was
set at $35, 00 per MT for 1966 and at $40. 00 pexr MT for both 1967 and
1968.

Available export prices, FFOB Bangkok are as shown below:

1960-=$50,40 per MT

1961-~ 50,00 " "

1962-- 51,15 " "

1963.- 53,60 " "

1964-- 56,60 " "

1965-- 58,30 " M

1966~ 60,20 " "

1967-- 65,30 " "

At no time has the RTG found it necessary to implement the program.
The mere fact that it existo is adequate reason for prices to remain
satisfactory to all concerned,

The export price of corn to Japan has been based on a Thai«Japanese

trade agreement. This agreement provided for the export price to be

based o: the Chicajgo futuran closing quotations for U.8, corn Mo, 2


http:1960--$50.40

ol) -
yellow during a period of 30 days prior each shipment period. Through
these n.e.gotia.tions the quantity of corn to be exported is also determined
and then the RTG is s\.tes the export permits. When th.e Chicago price
.dropped below the world price, during the dockworkers strike in the U.S. .
the RTG wanted to adjust the price of cofn upwards. The Japanese refused
to pay a higher price, so Thailand cancelled the agreement in December
1968. At present the price of export corn is negotiated on the basis of
the world price.
The Japanese-Thai Maize Trade Agreement had the effect of fixing

and to a degree stabilizing the price of corn for export only to Japan,

The export price of corn to other countries has been at higher prices
based on world prices.due to foreign markets demand.

It should be pointed out that the Japanese agreement, by providing

a steady export market at a favorable price even though below the world
pric;,' did.provide the incentive required by farmers to.expand production
phenomepally. It. will be seen in this tal.)le that Japan is now reducing its
corn imports from Thailand, while Taiwan is increasing its, and has now
becomi:{g a significant importer. At least 96% of corn exports are within
Asia, (See following table),
| The prices fluctuate over the season. At the timethe Japanese
agreement was cancelled, the price based on the Chicago futures was

$53.17 MT, while the price to Singapore and Taiwan was $60-62 MT.
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Tablc xS Export of corn from Thailand, by country of destirnation, 1957 through -'! Dccember,'19-68"-“'.

100

A 3 O LT .,
BRI . : to L Ji30.
_Destination 1957 ‘1958 1959 1960 = 1861 1962 1963 1964 1965 1966 1967 _ 196%
V.M. 2500 2501 2502 2503 2504 2305 2306 2507 2533 2509 2510 D3 7 %.f. 25ii
‘ )
L e Rt L L S 1,000 metric tons--~-o- : -
Japan (MBI . 36 130 189 - 441 405 239 453 845 560 826 696 549
- »w
Taivan . lmadlt ~ - - - i 2 1 - 10" 10 " .9 57 146 350
- P 4 ° . . ’ - .
Singaporcaqnfiq: 10. 15 18 35 82 92 79 74 - .82 142 . 100 313
*- : . : .
Hong Kong BOAM 3 . " 4 10 11 44 103 112 108 82 7 84 - 18
Malaysia II8ITHS -4 20 25 3 46 S0 51 54 67 63 104
A : . .
Others 8u 9 - .. - - - 4 2 40 13 17 49 23 46
" Total 170 64 163 237 514- 567 473 744 1,115 804 1,218 1,112 1,298
al : - - i el _‘_,___." .. ° ) ) —
<. lﬂﬁa R R L CY (RGT T o ETT TN
e Y L ; . ~ ~--~---- Percent of total com exportS--—-meee- -— .
Japn Wkt 56 80 80 86 71 49 61 76 70 68 62 42
- R . . .
- Taiwan MW - - - - - - 1 1 1 s 13 27
L 4 - ' -
Singaporednlds 16 9 8 7 15 i9 1 7 10 12 9 10 -
R :
Hong Kong BBRNY  § 2 4 2 8 22 15 10 10 6 8 9
Malaysia W88 23 9 8 5 5 10 7 5 7 5 6 s
¥ ’
Others U q - - - - - 1 - S 1 2 4 2 2
Total 72 100 100 100" 100 100 100 100 100 100 100 16p

S o2LrilL &
Source:

PREFAIKY 3p THE s
1957-1967. Royal Thai Gz

1968 Board of Trade of T. -.il:znd

AT il g o Ll eiIcis!

T .ament, h:pm:tnr-.u. of Custons:
frade Dulletin (wecekly)

Eoard of

)

ey l(./, ;'-:57'1"/3"4'

I\lu LN ’l = c.;-t(::TAC

Pritp e Ye
it of Forcign Trade of i’ land.
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Tabl2 x-}(ost of Production of corn in three Aucphoes in Thailand, first crop, 1967,

Aunphors

rak Chong Chai Badan Takli
Itgn Unit Ave, Range Ave. Range Ave, Range
iflactarss in Corn hectare 1?7 (2-52) 18 (3-48) 10 (1-80)
Yield Kg/llect, 2206 (1069-3438) 2150 (1325-3269) 2725 - (138&-4350)
" Variaiie Costs of Production
Pre-Ylarvest . baht ' )
Seed oo . 32 (19-44) 3 (19-50) 31 (13-50)
2lantin~ " 81 (56-125) 100 (75-131) 100 (75-158)
Subtotas A 113 (81-157) 131  (106-163) 131 .
Land Prejarction " T 319 (206-500) 288  (206-419) 350 (188-513)
Heedin,, : " 275  (150-375) 225  (138-375) 256 (125-425) -
Sut.tetey | . " 600  (344-731) 5(})63 - {344-757) 600  (394-869)
" Pre-Harvect Subtotal | " 713 (425-894) 44  (450-919) 731 (515-1013)
darvesting '
_Ear pickine " 156 (75-200) 100 (31-163) 131 (69-182)
Drying = . " 19 (13-44) 25 (13-50) 25 (13-38)
Shelling " 75 (38-113) 69 (44-107) 83 (44-25)
“Transporting » 75 (19-1014) 38 (6-82) 144 (56-213)
Harvest Lubtotal " 325 .(144-519) 231  (144-363) 388 (206-557)
Total V.ciable Cnsts of Production = ™ 1038  (613-1363) 875  (613-1282) 1119 (750-1613)
625 _xaio.=—J)-tectste

.-20:bzht = US §1 . . . e
.5).,0:‘;”:”,(!) i) ‘I F,; ./J ).:AK‘\"“ S"}b""‘.‘- P*’" A",” ),)f II)L' { .,\')4 I- .’:- L’U Fl(l,)’ . ’)’ : T. l:’ﬁ)u. I.-r‘l.'ll;-ul .

’(455‘!34#.[‘ 1B -,l‘l.;/lf ,!.'I.""."

¢



-]l2 -

B. lIoput Prices,

Pr.ior to this crop yeé.r. importations of fertilizer and insecticide
have been on the. open ma.iket with moderate import taxes. Credit, by
and la.rge)has been on a bistorical basis as expldined above,

Beginning with the 19:68 crop year, there is an import restriction
or ban on the importation: of bulk fertilizer of Urea and Ammonium Sulfate
in order to protect the local Urea plant. Since only a small percentage
of the corn crop is ferti}i;ned, this will probably have little effect on
production, However, the ban will raise local prices of Urea and
wonim Sulfate fertili‘zers. Locally produced Nitrogen fertilizers
cost from $25-$30 per tox;\ more than imported Nitrogen fertilizer,

C. Net Return,

The University of Kasotsart made a cost of production study on corn
in three Amphoes, The details are given in Tablexz%here it will be seen
that the average total variable cost of production per. Kg. of corn per
Hectare ranged fx.'om B0, 41 to B0,47 in the three Amphoes. Generally,
as practiced, there would be a limited ‘input of c.ash into the production
cycle other than the cost;; for chemicals and for custom preparation of
the land,

The Kasetsart study vby Drs. Soothipan and Welsch found that only
7 farmers out of 62 used insecticides and only 2 out of 62 farmers used

fertilizor., Costs were found to range between 3-75 Baht per Hoctare for

iawvocticides and from 25-75 Baht por Hoctare for fortilizer, Fow Joviiard



- 13' -
except la:,'rge-acale operators own heavy equipment. Those who do may
contract land preparation on a custom basis, Labor is probably 'the major
&g.put i:tem. Family labor was estimated at 10 Baht per day in the three
Amphoes investigéted in the Kasetsart study.

Whe.n planted in March-April (hereafter this crop will be referred
to as the dry season or aecc;nd crc;p). labox; is available and would
generally be underutilized unless corn or another dry season or second
crop were grown.

Although the net return to the Iarme;r as well as the middleman and
the exporters may be small, it is enough incentive for farmers to increase
production and the arsa planted.

D, ‘Input Availability.

Government policies in the past have not discouraged t.hq production
of corn, Government {nitiated the sced increase program for the improved
variety and assisted in seed diagen:xination. Until 1968, imports of
fertilizer were not restricted and price policies in effect were tied to
world pric#s through the tie of the Japanese Trade Agreement to the
Chicago market. There is no faxport tax beyond tht'e cost of export permits,

There is general agrecment that an increased use of fertilizer will
be required to keep new land in production over extended periods of time
and to generally increase total production, The action of restrictions on
import of bulk fertilizer in order to protect Thai plant production will,

if carried to its ultimate ol rontrictions on all ferttlizes inports, rederc

% per acpe or hecture
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the demand for fertilizer because of its high costs. Action and reaction
on this factor remains to be seen, -

To date; Thailand la.q: not had a foreign exchange problem to effect
ﬁnputa.

E, Market Limitations,

To date, there have been no limitations by Government on sale of
grain output other than that imposed by the export limitations covered
under the Thai-Japanese agreement, However, studies indicate that
Thai corn, as now produced has no real limitations, Theoretically, Japan
will take all the corn that Thailand can produce. However, this has not
materialized as will be seen in Table; This has caused Thailand to look
elsewhere for other export markets and other domestic uses for corn,
such as in a livestock industry. In relation to the U.S., Thai corn is at
an advantageous price relationship for the Japanese market because of
lower shipping rates and a product.auitable in so far as the Japancse
market is concerned,

4, Institutions.

A. Research and Extension,

Thailand Government activities in relation to corn production in

.cffect started with the introdtfction and distribution of Guatemalan flint
starting in 1952, T.hia started from an importat'lon of 100 pounds of seed
and its further multiplication. Also from that time a program of trials

and observations on the required agronomic practices for bost resulty
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was carried forward and demonstrations made in the corn growing areas.
Studies on time of seeding, method of seeding, seedbed and cultivation
practices, pests and disease control, fertilization and use of green
manures were carried forward and results carried to farmers through
demonstrations by the Extension service,

In 1959, a mass demonstration program was carried out in the
province of Udon. Every village in the province had at least one demon~
stration (916 villages). These included all phases of production and all
known improved practices.

| Since 1957, Thailand, under various cooperating programs and with
programs within their own research capabilities, has carried on adaptive
rescarch in corn. In 1957 a large number of U.S. hybrids were tried,
Also starting in 1958, Oregon University under U.S. contract conducted
hybrid investigations, These in general produced increased yields but
developed weakness.

A second introduction of Guatemala flint was airshipped from
Guatemal# in 1960, This was again reproduced and distributed.

Again in 1962, the Ministry of Agriculture pﬁrchased an additional
500 pounds of Guatemalan corn which was also reproduced and distributed,

Starting in 1961, a program for the continued testing and improving
of corn vvaricties waa' introduced in cooperation with the Rockefeller
Foundation, as part of the Inter-Asian Corn Improvement Program,

walch in turn is part of the Center for Maize and “/heat Improvemant in
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Mexico. From this was d:eveloped a joint research project into which
all contributors would donate. In 1966, the Thai National Corn and Sorghum
Research and Training Program was established, which is a three-way
venture involving the Department of Agriculture (Ministry of Agriculture),
Kasetsart University, and the Rockefeller Foundation, The Center is
located at Farm Suwan, near Pakchong. This Center is also now the
Headquarter; Iqr the Inter-Asian Corn Program. Thus, the programs of
the Ministry of Agricu}h:xie and K.aeetsart._ University are coordinated.
R;esulting .from.this, all USOM funds from both the University of Oregon
Contract and the Crop Development Project along with Rockefeller and
contributions from the 'I‘hlai National Research Foundation funds were
grouped under the single program for maize research, Accurate numbers
as to research workers in the Thai Government and of those, the number
devoted to work on maize are not available, However, in the early stages
of the research program it was generally conceded tixat the number of
RTG workers was not so much a problem as their lack of professional
training, Under various programs, a total of 56 Thai scientists were
trained in the United States for work in the various research programs.
A Training Center for corn workers has also been established at Farm
Suwan for Thai research andv extension personnel, Kasetsart University
students, and rescarch and extension workers from other Asian corn
producing countrics. This project is a cooperative arrangement among

tiw Rockefellor Foundation, A,L D. (Training), and homo countsy.
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Through these various training programs, an excellent staff of trained
workers are now engaged in planning and expanding the corn program.

The same is true from a viewpoint of extension workers, ' Over
2,000 extension workers are on.the rolls working in '.'l"hai agriculture.
i‘.‘uenerally, the same basic problems arise in these programs as in
others - namely, a bias toward centralization of planning and program
direction from Bangkok with a minimum of coordination in the field,

B. Credit,

In spite of various plans to organize agricultural credit, both through
Government sources and to encourage private lending through loan
guarantees, the bulk of the credit to the corn farmer comes through
traditional sources. Kasetsart University qt\xdiea indicate that corn
merchants and relatives are principa'l sources of credit. A detailed

breakdown follows:

Corn Merchants 43 per cent
Relatives 23 - »
Grocers ! 14 v "
Cooperatives 7w
Neighbors 6 v
Banks 4 " "
Others 3w "

The usual procedure is for the village merchant to advance to the
farmer necessary capital' for his seed and what fertilizer is used plus
some living cost credit. :In return £o§' this, the merchant receives a
fixed amount of corn from the crop, regardless of the price of the commodity

at time of harvest.
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The Calabrian enterprise entered into the corn production and credit
picture in 1966, However, for many reasons, which are out of the scope
of this report, the company went into receivership,

Commercial credit has made a tremendous impact on tractor
availability to the corn producing area, Most of the tractors in the area
were sold on credit terms. The contracts vary in length, but are usually
for three years. Usually 1/3 of cost is required for down paythent.
Interest rates are from 10 per cent up,

C. ‘Input Distribution,

Again, except for fertilizer and early seed distribution programs,
the private sector has been responsible for the bulk of cash imputs into
the program. Fertilizer and insecticides are available through local
Distributors. The larger distributors are in addition carrying on training
programs for their dealers and have developed throu.gh these dealers a
type of extension service for the distribution of their products. Seed is
generally a;railable in village merchant stores, from the Ministry of
Agriculture, or is saved back from previous crops. .

D. Marketing and Storage,

The Thai Iarme;'s almost wholly rely on village merchants or middle-
men for their total market outlet, Except for the Calabrian/Thai installa-
tions, there are no large individual interior collection and storage points,
In some areas of the corn country, jobbers and brokers operate, Thrir

functions are to deal directly with the farmors, to buy corn from tho
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producers and move aam§ to the lixtefior market for resale to the
,coux:'tiy inerchan’t, or oc;:aaionally to act as an agent for the cjéuntry
mer‘_chant to the Banékok" oxporter. The ;ingle outlettior the individual
village merchant is the ﬁingkok market, Exporters are very active in
this Earea. Amounts offered by the village merchant can vary {from a
few 100 kilo bags to truckloads or to barge loads which may amount to
as xr;uch as 300 tons at onI'e time., Country merchants have developed
over a period of time a ve:ry close relationship with individual Bangkok
exporters,

The exporters in Bangkok are large in number with the most recent
estimate totaling 137, but they tend to form associations and then export
as a group, With overall corn exports reaching over one million tons
(1.4 million tons in 1968), it is obvious that many exporters do not deal
in corn alone. Most corn exporters are also dealers in rice. Regardless
of the quantity of rice exported, they all contribute to an ordeﬂy marketing
and to an expanéion of the trade.

The general practice by exporters in the past has been to securc an
export permit and a sale and then begin to purchase supplies of corn to
fill this sale. If he is unsuccessful in ﬁllit{g the order either in amount
or at a profitable pr.ice, he will default and then start over under another
nemo or organization, There has been a significant penctration of the

corn export trade by the Japanese. This in part is due to the Japanesc-

Thal corn agreement whick guarantees not only the Japanese purchase
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of corn but a minimum involvement in the exportation of such corn,

Change in the Bangkok exporters scene came with the advent of
Calabrian into the Bangkok market and with activities in the interior,
The organization of Calabrian drew some of the largest Thai corn
merchants together and resulted in the formation of the Titan group,
ah association of six large local exporters,

Until the current crop year of 1968-1969, the bilateral Japaneso -
Thai corn agreement was negotiated by the Government. Those of the
current year were handled by the Bangkok Board of Trade in cooperation
with the Government, The Thai Maize ﬁxportera Assqciation, a
subsidiary of the Bangkok Board of Trade, exerted some influence,

Storage in the countryside is varied. Some farmer groups have
limited storage consisting of up to 50 ton capacity at village locations,
Calabrian has built storage facilities in the country and at collection
centers capable of handling 200, 000 tons. Other facilifics are private
go-downs in the Bangkok and port a.reas.

E. Land Tenure and Ownership,

A Kasetsart University sampling survey in 1959 showed an avcrage
,of 6% acres of corn grdwn for each of the 1.92 sample farms studied in
the corn growing arcas, A considerable numbe; of the farms sampled
ran to size of some 40 acres and somo as high as 100 acres, More

detail studies made in 1967 show that farm sizes range from Zé acros
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to 200 acrea. in the Amphoes of Pakchong, Chai Badan, ;nd Takhli, The
averages for the farms studied in these three Ampho?'n are 42, 44%, and
2%- acres, respectively., From what is known, much of the corn land has
been newly deveioped farms in areas that prior to development were
considered as public domain, In the earlier stages much of the corn was
grown as a part of the shifting cultivation program carried on in the hill
country where ownership of land is still in question. Recent programs
of the Government have shown concern about the resultant erosion and
lo'u of forest land due to corn cultivation, This concern will probably
evolve into ownership laws and regulations, " As indicated from the rapid
pace of development of the ‘corn industry, it can be assumed that tenure
and ownership have not been a determent in the past but may be to future
expansion,

F, Agricultural Education.

There are 25 schools or institutions in Thailand which teach some

"agricultural courses. These are well spread over the country,

Kasetsart University in Bangkok, University of Khon Kaen, and
Chiang Mai University have full agricultural course leading to a B. S
degree,

It is estimated that 40% of acl;ool age children are in school, This

figure is considerably lower in the rural areas.
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. Teble II-I:i’Physiographic Characieristics of Changieds in the Northeest and
Jentral Reglons: Area, Rainfell, Temperature and Relative Humidiiy

© ,  Reinfall, 1937-1963° .

Area (Millimeters) . Mean Annual Meen Relati
e (Square . . Stendard  Temperatured  Humidisy®
Region and Changwed™ Kilometers)  Mean  Deviation (°F) (percent)
(1) (2) (3) () (5)
NORTHEAST _
19 Cheyaphum 10788 - 1108 235
20 Nakhornratsima 19590 1188 185 81.0 70
21 Burirem 10771 1251 268
22 Surin 4 8784 . 1265 29l 81.7 70
23 Srisexet 8813 1410 263 » '
.2k Ubonratthani 22758 1555 - 278 68
25 Nong~xai 7223 1550 293
26 Loei N 10936 1291 526 .
27 Udornthani 16605 1503 212 80.3 73
28 Sz2Xornakhorn 9539 1398 286 72
29 Nekhornphenom 97k9 2258 315 .
30 Khon-%aen 13hob 1198 25U 73
31 Mahasarakhanm 5760 1271 270
32 Xalasin 7650 . 1376 ol
. 33 Roi-et 7856 1407 237 70
CEHTRAT,
“BengkoX Plain
1 Chai-Net 2636 1210 231
2 Singh-buri 8u2 1120 278 ,
3 Lopburi 6588 1276 289 82.6 68
i Sera-~buri 2963 - 1482 255
5 Ang-thong 981 . 1265 232
6 Ayuthya _ 2l:8o 1266 336
7 Nonthaouri 623 1231 226 -
8 Pathum-thani 1497 1Lo2 205
9 Thenduri 450 1L08 262 ‘
10 Para-nekhorn(Bangkok) 1099 1ls1 199 81.9 76
1) Mekhornayok -2k 2262 431 Co
.13 Samutprakan 93k 1357 269
L§ ilaxnornsawan 9677 1220 265 83.3 71
51 Suphenpuri 5339 1275 23l
53 Nakhornbathom 2178 1257 26l
554 Samubsongkhram 399 1124 25k
55 Samiitsexhorn 8ko 1416 303
. Southedst Coast , .
15 Cholburi: 4485 .1360 270 - T2
16 Rzyong 3307 1383 - 283
17 Chent-buri 6052 3177 439 8L.2 8
15 ezt 2919 313 554
vnwsinel Plalins
12 rroeninturd 11795 915 Los
1k Cha-chosngseo 5422 1360 22k

allf) =
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Table II-1 (continued)

,  Rainfall, 1937-1963° .
¥sen Releblv:

Area ' (1illimeters) Mean Annueal 4
a (Square Sterdard  Temperature Kumidity®

Region and Chengwad Kilometers)  Mean  Devietlon (°F) (vercent)
) 2) (3) ) (5)

Upper Plain -

L) Uttaradit 761L 1543 321 82.1 72

L3 Sukhothai 6841 1313 273

L4 Phitsnulok 9659 1343 297 g2.2 73

L5 Kempheengphet 8osh 877 311 '

LS Phichit 4530 1370 - 239

L7 Phetchbun 11165 1326 409

L9 Uthai-theni 6472 1079 186

Western Highlends

L2 Tek 15609 997 207

50 Kanchenaburi 19486 - 1600 18 64

52 Ratouri 5120 1206 2590

Peninsule

56 Fhetburi 6357 1156 293

57 Prechuzp-%hirikhan 6373 1130 252 80.7 77

%fhe Central changweds ere subdivided to
divisions (which did noi alweys
(11-30, Figure 1, p. 36].

Dyatil 1946 Kalasin wes part of ¥aheserakhem.

epproximate Pendleton's physiogrephic suo-
follow changwad bowndaries). See Pendleion, e 21.

Other, relatively insignificent changes

in chengwed boundaries and areas nave also occurred in the period of the study, dut
no systermablc records of such chenges ave evallable, ‘
preseated here are those found in Thailand [III-18, Table I, Pp. 1-3].

Ccalculated from date in Thailand [Iv-2].
footnote b above). For various other chengwads, some observeliions
{s indicated in the data which is presented in Appendix A.

dyuttonson [II-28, Tebdle 25, p. 40J.

eyuttonson {II-28, Table 27, p. b2l.

s 17T -

The ereea figures which are

For Kalesin, the series begen in 1957 (See
ware missiug, 2s
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Table 1X-2:

Mean "ont‘x_./ o_nd A'muo.l Temperatures in Selected
Chanpgwads in the Northeestern and Central Regions.

Mean Monthly Temperature (°F)

Méa.n Annual Years

Region end Changwad —n p  y A ¥ J J A S O N D Tem?ggture R:cford
. Q- @ () & () 6 @ () (9 () () (2) @3) (k)

koz‘il;‘.ﬁﬂ{ornratsima 75.0 80.4 8.k 85.8 84.L 837 82.9 82.6 8L.7 80.1 77.% 73.6 8L.0 b
22 Suvin 75.8 80.5 85.0 86.6 85.4 84.6 83.8 -83.3 82.6 8L.2 T7.9 T3.5 81.7 8
27 Udovathani  72.7 77.5 82.6 84.9 84.6 84.0 83.1 82.2 82.0 80.6 77.2 T2.1 80.3 13 -
CEIrRAL
Bangrok {'leins . v .

3 Lopbrri 79.2 83.5 86.2 86.7 85.3 83.8 83.1 82.6 82.2 BL9 T9.5 TT.2 82.6 13

' 10 Fhee-ackhorn B ) .

e (:: nycok) 78.1 8..0 8%.0 85.6 84.9 83.8 -82.8 82.8 82.0 81..3 79.5 T7.% 81..9 27

VB potomsewan 7. 82.0 86.5 8.5 86.7 85.5 84.6 8.2 83.5 82.8 80.6 76.8 83.3 13
Southez:'. Coast _ : .

17 Chen-buri  79.0 81.0 82.8 83.5 82.9 8.9 8.3 8.3 81.0 e1.3 79.9 77.9 8L..2 11

Usper DM in . ) : ‘ )

IS R TR L 75.6 79.3 8.k B87.8 86.h 8k.2 82 82.9 83.5 82.8 8o.2 75.6 621 12
N4 ruivoaelok  75.9 80.2 84.6 7.1 85.8 84.2 83.5 83.1 832 g2.8 80.2 76.3 82.2 11
Deoninsu:

T Um 76.5 78.8 80.8 &:.0 84.0 go.4 82.2 81.9 80.h 79.2 76.1  €0.7 1n

82.6

'D

Ters O .."..:‘?3,

Table 25, p. LO).

— fp g
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equal annual reinfell in mille-
meters. Isohyets are drawm on tne
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tion of ths Ro"al Ixrigation De-
partment in Thailand [ITI-2 (1951),
p. 12L+].
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Changwads:

1
2
3
<
5
6
1
8

(-]

10

Chat-Nat
Sinzheburl
Lopburl
Sara-burl

‘Ang-thong

Ayuthya
Nonthaduri
Pathum-thani
Thonbdurl
Para-nakhosn
tiavhornayok
Prachinbuzi
Samutprakan
Cha-choengsao
Cholburi
Rayong
Chant-buri
Trat
Chayaphum
Narhorncatsima
Buriram

Surin

Srisakat
Ubenratthaal
Nong-kai

loei
Udarnthani
Sakonnakhorn
Nakhornphanom
Khon-lz2en

31 Mahasarakkam

Kalasin
Roi-ct
Mac=hongsosn
Chiengmal
Chiengrai
Larapaun
Lempang
Parae

Nan

Uttaradit

Tak

Sukhothai
Phitsnulok
Kamzhaengphst
Paichit
Pactchbun
Nathornsawan
Uthai-thani
Xanchanaburj
Suphanburi
Ratvuri
Nakhornpathom
Sarsutsoagkhrarmn
Sarautsakhozn
Phetdursi
Prachuap-rhirfda:
Caumphorn
Ranong
Phang-nza
Suratethani

\aaho.m {thamrat

sSatin
Songethla
Patiant
Yala -
Naraatileat
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5. j'Weather.

The climate in Thailand qualifies in the Koppen classification as
a ""Tropical Rainy Climate' (Warm temperatures throughout the year
with no month having a mean temperature less than 64 de grees F, and
an annual rainfall of greater than 30 inches, ) (See isohyetal map attached),
(Also see tables attached for mean annual monthly temperatures for
the primary corn growing areas),

Most of the rainfall originates in the Southwest and Northeast
monsoons, cyclonic storms from the South China Sea and convectional
thunderstorms which arise in the Gulf of Thailand,

The seasonal rainfall pattern is t;airly regular, although the
fluctuations which do occur may significantly affect agricultural produc-
tion. The Southwest monsoon breaks over the west coast soon after
mid May and is well established over the whole country by June, bringing
a season of heavy rains, The Southwest monsoon blows steadily from
May to September then gives way to the cooler, drier Northeast monsoon
- which continues into February, The monsoon pattern i{s modified by local
thunderstorms which in the Gulf of Thailand and by cyclonic storms

which originate in the Soutﬁ China Sea and pass over northern and
northeastern Thailand in June and September,

The variation of rainfall over space is determined primarily by the
topography. The major sources of rain are the Sou'thwestern monsoon,

local storms which arise in the Guli of Thailand and which dq.r.b; no.i.. .
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venture far inlind. and the cyclonic storms which pass over north and
northeast Thailand, Heavier rainfalls, thus, are concentrated in the
areas which are southwest of mountain ranges, close to the Gulf of
Thailand and/or suificiently north or northeast so that the cyclonic atorms
from the South China Sea pass over reguiarly. Examination of the
isohyetal map disproves the assertion that the, Bangkok plain receives
more rainfall than does the Northeast, Thus, the relative shortage of
water in the Northeast results more from the incapacity of the soils to
retain water and the topography which encourages rapid runoff,

In summary, Thailand overall has a dry season occuring in November,
Decembor, January, February, March, April and part of May, The

balance of the year is considered wet,
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II, ASSESSMENT OF CAUSES

1. Aggregate Statistical Relationships.

Although not covered above, there are several time serles events that
appear to be significant in the rather steady growth of corn production.
First: The rather abrupt and sharp upturn in production correlates rather
closely in Thailand with the opening of the Friendship Highway, the sharper
decline in the area of the incidence of Malaria and the introduction and
propagation of the Guatemalan flint variety of corn, -

Second: Although not charted here, it is believed you would find a rather
shazl-p correlation betwecn the upward movement of animal protein intake
in the Japanese and the production of corn-export in Thailand, Not that
the Thai corn production was effective in the broadening of the Japancse
diet but the demand there for livestock feeds resulted in a ready market
for Thai corn at a price which gave the Thai farmer incentive to produce,

One could also overlay the production of corn with the increasc in the
import of fertilizer and find fair correlation. This, however, is belicved
to be due to broadening of the market for fertilizer through commercial

opcrations and to the vegetable-rice crops rather than the corn crop,

2, Input Co-cfficicnt Studics,

Drs. Soothipan and Welsch, as mentioned earlier in this report

on page llb
(sce Table/ ) found for Amphoe Chai Badan (Lopburi) that every baht spent

land
on/preparation and weeding returned 4,19 kg. of corn. Further if corn

1l for Baht 0,70 per kilogram, thay calsvlatad that foe nash helt aree

the roturns would be Baht 3.52. The authors caution that their conclusivus
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based only one year's data are valid ﬁnder special cases in Amphoe Chal
Baban and the same would hold for the other two amphoes, For Amphoes
Pakchong and Takli the returns are 3,68 and 4. 54 kg. oI\ corn, In terms
of bahts spent, each baht would bring baht 2,94 and baht 3, 63, respectively.

3. Judgemental Assessments,

Various authors and report writers have given four causes or events
which have attributed to the increase of corn production in Thailand:

1. The introduction and rapid spread of Guatemal&n flint corn,

2. The construction of the "Friendship Highway'' and ite
consequent opening up of the upper reaches of the central plain and the
North East.

3. The relatively successful control of malaria.

4. The availability of the Japanese market for export of corn
at prices which allowed production incentives,
All ur of these factors too}< place within approximatel y the same time
span and at the same time period and unquestionably were Interacting in
tbelr end results. They took place in the time span of from roughtly
1955 to 1962.

It 1s difficult to assign any one of the above factors the position of
prime importance. They happened as a part of an .overall development
program and were a part of articulated Government and US policy of
development of the North East and the economy of Thailand.

The {s.oduction and disscmination of the Guatemalan fllat corn

was a part of the Government and USOM plan and policy for the
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diversification of agriculture in the country.

The malaria contrel program was supported by USOM and later by
WHO. The reduction of death rate was staady after 1947 but the real
downturn started in 1952 after USOM participation in the program. Deaths
per 100,000 population are aittached.

There is some question as to the full impact of the Friendship
Highway on the corn prograra., It is believed, however to have given an
initial thrust to the larger breakthrough in production and facilitated
the Malaria Control Program. However, soil factors have of late years
had more influence in the location of the principal corn producing areas than
apparently has transportation. The crop has gradually shifted into the
northern part of the central plain where the lighter limestone and sandstone

soils occur,
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Table II-7t Annual Malaria Death Rates Per 100,000 Population’

in Theiland: 1937-1962% .
Year Death Rate Year Death Rate
1937 262 1950 183
1938 234 1951 . 169
1939 a51 1952 139
1940 282 1953 99
1941 268 1954 Th
1942 295 1955 63 .
1943 35 1956 53
. 19k 329 1957 L3
1945 305 1958 38
1946 283 1959 33
1947 297 1960 30
1948 243 1961 25
1949 202 1962 24

-"'\ *
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ni. U. S. ROLE

1. Policy Influence.

Thalland has a long history of rice production as a single basic
crop. The low gradient and abundant water in the Central and Southern
plain areas were inducive to this crop to the point that Thailand had an
export history of rice prior fto the introduction of USAID assistance.
One of the first agricultural programs supported by AID programs was

|
that of crop diversification,  Of this program, corn received the most

attepntion. |

Records show that early agronomy advisors such as Dr, H.H. Love and
Howard Ream were early instigators of a crop diversification program, It
was Dr, Loves' recommendation which led to the development of a separate
Rice Department which would concentrate on rice and leave the rest of
the Departmert of Agriculture to work on other crops

As a result of this early work, a whole series og new crops were
tested and their use encouraged, especially on the newly opened lands and
{n the areas other than the central and southern plains. As a result, tdday
Thailand hés relatively important commercial crops ianLSSa.VA-J' kenaf,
castor bean, edible legumes as'well as fruit and vegetables, Of all the
crops uscd in the diversification program, corn has become the largest
earner of foreign exchange and is the second major crop. In addition to
the work of the Crop Development Program sponsored by USOM, thore

v.ure programs of road development financed by AID funds in addltjon to

the Friendship Highway, A lirge portion of the new lands were cleared
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and made ready for c‘ultlva.tlon by USAID procured and financed equipment.
Rural areas w.heré corn is grown were assisted by ﬁsoM sponsored and
assisted Community Develo;uizﬁnt snd Africultural Eitenalon programs
and with technical auistance. in the fox;matlon of credit and marketing
coo'peratives._

It is difficult to assign statistical values to the inputs into the corn
program. The total expenditure on the Crop Development Project
(US and Thal contributions) was $7,129, 000 through 1962. Since that
date, Agricultural programs have expended $2, 335, 000 (U.S. contributions:
only). Of the seven million élua expended prior to 1963, $2,491, 000 was U.S,
dollar contribution.

By 1963, 17 US Agricultural advisors had gerved with the program of
crop development for a total of 41 man yéaru. In addltioh, also to this
period, USOM funds had provided US training of six months or more for
43 Thai participants and an additional 60 participants had received short
term third country training.

Approximately one ~third of the US dollar inpul was spent for
commodities such as transportation, equipment and scientific materials,

As stated earlier, US funds and procurement were responsible for the
first and second introduction of source seed ;:f Guatemalan flint corn,

The p;rlod prior to 1963 is c’onsldered the more important time period
of the guccass of the prografn sinc;c this covercd the introductory and

dissemination periods of the industry.
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Since 1962, work has continued on improvement of the corn crop.
How;ver. research and variety development of the crop has Baen delegated
to the Rockefeller Foundation since continued assistance to the extension
and cooperative activity have continued with an upgrading of technician
programs and work to make the system more effective. Best estimates
avajlable are that no more than 10% of US input in the agricultural sector
can be attributed to corn,

2. Physical Inputs,

US actions were present and generally accountable for the initial impetus
to tl;e corn development program. While small in amount, the introduction
of the sour ce seed and the alssistance in increasing it at the research
stations and through contracts with selected farmers are basic to
success in establishing Thailand's corn industry.

Although the push in 1959 to establish corn production in Udorn

mass demonstration
province through/was not successful in establishing this province as a
major producing area, much valuable information was obtained, this has
provided guidance in carrying successful throughout the country by the
Thai extension service under the auspicea' of the USOM. The principal

corn producing area occur in nine changwats of which Lopburi, Makhon

Sawan, and Saraburi are the most import (see Map on )s
' page 25
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Other ‘u;kn the seed, ‘fertilizer demonstrations:and extension work:coupled
with 'other 'US' programs’of r:dad:‘bulldlngfamalai'ia;e control, -land:clearing, .
and steady *ittolntib_n"and'fenci;uta"gem‘e‘nt”to the :prbgranﬁ:éohld ‘be considere
the prhnari:US'i‘nputa." : 'I‘hef: overall ‘success’ of tlp program must again
be considered in th.e light of the eeveralveconomic factors such as a ready
market, expanding economy and land.expanalon. The US physical input
into expanded transportation facilities were large, market development
minimal. It can best be sald, that the US inputs {nto the corn program at that
time were the right catalystic agents, |

3, Technical Assistance Inputs.

As previously stated, a total of 41 years of technlo::al assistance by
US expertx can be accredited to this program. Thess people were primarily
responsible for the introduction of the variety and its initial n;ultiplicatiom
Work they initiated or assisted in agronomic practices such as spacing,
cultivation, fertilization, time of Plahting, all lea to improvement in net
yields per unit of land. Basically, they can be credited with the idea of
the need for diversification fr}im rice into otherl:::: s of which corn is the
leader. They further assisted in the implementation of the policy which-
doveloped from this idea.
4., O;rerall Effectiveness.

This one program ;>f crop tievelopment has paid for itself many times

a FX
over. Corn exports have brought An income of $326, 950, 000 to Thailand

for the period 1960 through 1967. (6,539,000 MT expdrted at $50. 00 per ton).
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Of itself, uUs inputs to the corn production story can be considered

smail. Corn production received special attention but was only a part

: i
of the overall tochnical assistance program.
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IV, ECONOMIC, SOCIAL AND POLITICAL RAMIFICATIONS,

1. Differential Adoption of New Technology.

Overall acceptance of the new variety has been almost total, It
is estimated that at least 90% of all the corn goYwn in Thailand is of the
Guatemalan flint variety.

Acceptance has been two phased, Guatemala corn, in view of the
demand for it, quickly replaced traditional varieties among farmers who
had been growing diet corn and was generally the only variety used among
new producers growing corn for the first time,

There is little evidence that size of farm has had anything to do
with acceptance of the variety. The bulk of corn produced in Thailand
is still produced on small plots although several times iarger than rice
plots as a dry season crop. Size of plant ing on most farms is probably
more related to availability of machinery for land preparation and labor
at the time of planting, and the success of the wet season rice crop than
to other factors. However, there are larger units (25 - 200 acres)
producing corn on newly cleared and unlevelled lands where corn is the

only major crop for that unit,

2, Differential Avail ability of Inputs,

None known.

3. _Income Distribution Effects,
The larger farmer who has either speculated in devclopment of new
3 lacause of corn crops or L!zruu;;h Jrglze of elficizls and

business men to broaden the base ofcapital distribution probably has the



«38 -

edge on the traditional fa:»-meré\n_di‘rect income from hi.B enterprises,

The traditional farmer seﬁb his corn generally through the village mexchant.
His crop is pledged aggim.;‘tv;h__ip”liivin_g expense an.d other e:ﬁpenu debts

to the merchant. One study made by Kasetsart University indicates that the
Thai farmer receives about 62,2% of the export price. His cost of production
is ealti:nated at half this figure,

Generally, for the smaller favmer, corn'is a cash crop grown in
conjunction with his subsistance rice. It is one of the crops he grows for
cash income in order to purchase goods and services outside of subsistance
farming patterns,

In some cases, rice farmers from the Delta also have a corn farm in .
the highlands and migrates there in January-February to get a
March=~July crop of corn, He then returns to the Delta for July-December

crop of rice.

4., Employment Effects,

Corn, being primarily a second or dry seagon crop has little effect
on the overall employment pattern of the rural areas, If it were not grown,
the labor would be under employed or unemployed.

From this vie;Vpoint, the growing of corn can be considered to be a net
éontribu;or to'the praductive use of the existing labor force and not a drain
on or in competition with other demands on libor.

Again, a direct tie to or measurement on the use of machinery in the
crop i3 difficvit to asscss, Howaver, the fact that Thalland is reaching
the figure of some 10, 000 tractors pef ~}ear imports is indicative of the

impact of corn on the mechanization of farming. As yet, the tractor industry
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has not devcloped a large impact on the rice culture.

Any trip through. the North East and the corn growing arcas of
Thailand will amaze the viewer with the large number of tractors
in those arcas,

5. National Agpregate Economic Effects.

Using 1967 figures, Agricultur'al production had a value (converted
to dollars at constant prices based on 57.§9 index) of 828, 8000, 000,
Of this total, corn was valued at approximately 5,500,000 dollars. Since
th.is is the export figure vaiue. then corn produced some five and a half
million dollars in 1967, | |

6. Inter~Sectoral Effects,

Indicies of Agricultural crops has risen to 159 over the 57-59 basec.
It is assuimed that corn rose with this, The st'eady incregse of farm
machinery has alrcady been noted following the same curve as increased
production in corn and related dry lan'd' crops. In all probability, tractors
and pumps have accounted for the larger share of the import increase in
farm machinery. Fertilizer imports have arisen as shown at a steady rate.
However, little of the fertilizer import and consumption use can be
~ attributed to corn.

7. POIitical Effects:

There has been little or no marked change in political organization
or expression over the period under study. There has becen a buildup of

the communiat inspired action in the North East part of the country. Tho

impact of the corn production program on conflicting this buidup has not
been estimated or measured.



- 40 -

V. PRODUCTION AND DEMAND PROJEC TIONS,

1. Domestic Demand Projections,

Export demand for this crop should continue to grow over the next
five yoars. Faught and Raskin in theix reports indicate that there is
no reason to b;alieve that Japan iteself would not take all the corn of the
quality grown in Thailand, i-.Iowwer, because of difficulties in negotiating
a price suitable to Thailand and Japan, the tonnage of rice exports to
Japan have decrecased. In addition, the Hong Kong, Singapore, Taiwan
and Korean markets continue to grown, Thailand is in at least a five
dollar a ton competitive edge ovexL the U, S, ‘for this product due to
" shipping rates. For this recason, the controlling factor on corn production
will hinge on usc of fertilizers and opening up of new lands more than on
market demands,

There remains the possibility that the work of the Thai National corn
and sorghum program being operated by Ministry of Agriculture, Kasctsart
University and the Rockefeller Foundation will come up with a break through
variety which will replace Guatemalan flint within the next five ycars.

This, coupled with increased use of fertilizer and improved cultural
practices could vastly increase production, Production of corn per unit
of land is not high compared to U.S. standards. The knowledge and other
elements are available for incrcased production of corn,

Increased domestic use of corn is a possibility. There is considerable

atlontion beluy paid to the possibility of setting up livestock industry as well an
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a broiler industry in iim Northeast and exporting the corn through this industry
rather than in the forﬁn of grain, If this worke out, it could greaﬂy influcnco
tho domestic usc of the crop.

Production of corn has leveled oﬁ during the past three years, It is
oxpected to hold at least the average level of the last three years and to
increase on a somewhat lessening curve over the coming flve yoars,

2. Production Prospects. |

The RTG has set its targets on a doubljng production during the next
five years, This increase will come through increasing the yield per unit

of land rather than through an exportion of the area in corn,
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vi. REQUIREMENTS FOR PRODUCTION PROJECTION

1. Physical Input Requirements.

It is estimated that there is considerable leeway for increased’
production of this trop through increased production per unit of land
cultivated to the cxop. As stated, only about 5% of the corn crop is
fortilized, The TVA study states that conservative estimates give an
expected increase of 50% over present ylelds for approximately 30% of the
acreage if proper fertilization practices are followed. Thus, an overall’
15% increase in yield on existing acreage is obtainable. This would
mean a crop of approximately 1.4 to 1, 5 million MT.

Again, TVA estimates of need for fex tilizer for the corn crop to reach
the proposed increase is the applicatic?n of 29,180 MT of 12~12-6 complcte
fertilizer. This is estimated to give the farm a 2:1 income rcturn, It is
difficult to estimate the crop pattern in the Northeast when the PaMong
and other irrigation schemes come on the line, What percentage of the
millions of acres under these projects will be devoted to corn and other
crops and what to rice is difficult to predict. However, if the present
trond of possible lessening of the rice export market potential
matorializes, corn would be one of the benefiting crops and acreage should
increasc by as much as 40~50%.

2. Institutional Requirements.

Again using the TVA report, it is stated~~''the single most detrimental
factor to the cxpansion of fertilizer use (and thus crop production) in

Thailand is thoe lack of credit to farmers and the hesitancy of distributors
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to assume a larger credit burden, "

From the above statemlent. it can be seen that the Thai Government
and USOM policy' of assisting in encouraging and organizing credit to the
farmer are required in the overall development program. These programs
are .\.mdcrway through the Amphur farm groups, cooperative encouragement
and through ua!stanéef;b:r:ks,. including the Bank of Agriculture and
Agricultural Cooperatives,

It is questioned that additional infrastructure in extension and rosearch
{s required. More effective use of that available will be required. Results
from the corﬁ and sorghum research at Farm Suwan,' and the work at
The Agricultural Center Noftheast. and Kasetsart University on varictal
impro vement and the combination of all Ministry of Agriculture Extension
people into one Department should provide the necessary base for
production increascs. |

3. Policy chulremo'nts.

There are several desirable changes in policy which would enchance
the productlo‘n potential, Such moves as recommended by Ra.skin in the control
of exporters, a better grading standard with price differentials, some
incroased storage and drying facilities, better price and market reporting
are all desirable. One of the critical requisite at prcsent is the

resolution of the import policy on fertilizer. Government action limiting

the exbort of bulk fertilizer to protect the investraent in the Mae Moh

complex and the possible regulations against the import of mixed and

bagged fortilizers could hold back development.



w44

4. Input Availability.

When and if the import restrictions on fortilizer are overcome,
thore appear to be ade quate i;aputs available, Corn will probably continuc
to require a t.:omplete fertilizer as recommendecd in a 2-2«1 mix,

It is possible that up to a 30% increase in production is possible with
the use of fortilizer on the present variety. However, it would secm logical
to let the crop take its own expansion c.ourse without too much regulation
at least until Farm Suwan at Pakchong has developed and tested new
varieties with the same export demand qualities as the present varicty
before any great push is made for increased acreage or fertilizer

consumption use,
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Vil, SELF SUFFICIENCY, EXPORTS AND DIVERSIFICA TION,

1. Estimate of Likelihood/Date of Self Sufficiency.

Country prcsentl{rsfin an export position on this grain,

2. Possibility of Comparative Advantage for Export.

As stated previously, Thailand has an export advantage to the prime

ugsers of Japan, Korea, Taiwan and Hong Kong over other major corn
production couniries, There is at least a $5 per ton advantage in shipping
costs. A second advantage is the variety grown., The Guatemalan ycllow
flint has characteristics the Japanesec want in color, protein and carotene content,
In addition, its flint characteristics make it-easier to dry, store and ship
* without excessive loss. The bulk of U.S, corns for export are dents,

Fertilizer of the kinds needed are available on the world market and
will be imported by private companies such as Esso unless Government
restrictions on imports become a block,

3, TPossibilitics for Diversification,

As previously stated, corn is partofa diversification program from
rice at the national level. From all indications now, there is an available
export market which will take all the corn that Thailand will grow over
the next five years.

4, Policy Commitment to Above Obtions.

Not applicable.

5= Choices of Full Input Impa t Requirements not Met.

Lessening of fertilizer imports (the only limiting factor now) will result

in no expansion of the corn export program coupled with a lowering of per

unit production. Lack of fertilizer imports to keep present landa in full
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production could .rcsult in the unwise opening of new lands on steepor slopes,
This will run against Govor'nmcnt efforts toward lessening of erosion
and better control of forest lands.

VIl FUTURE U,S, ROLE AND CHOICES,

1. Policy Influence,

!

Policy influence by the U.S. on this program should continue to be
light. There is always the risk of stirring up controversy of assistance
to corn production in countries which are exporting in compatition to U. S.
production (which Thailand is).

Most needed and probably most effective U.S. involvemont in the
program should be with encouragement of credit availability to tho producer.
This in e;ffect is nceded for all agriculture in the country and will be only

a part of a program for development of a atroﬁg agriculture base.

2. ﬁID Requirement.
Othor than continuing interest in and contribution to the credit
program (Onc advisor) and continuing assistance in improving the performance

of the extension program. The necessary research is in good hands.

IX. FUTURE RESEARCH NEEDS

i. Technical.

Continued varletal testing and development is required. With each
noew variety, there is requircd a field testing program for location adaptation,
Alonge with it is required continuad testing of fertilizer and cultural practice

roquirements and responses,
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2. Economic and Social,
' l
Empirical research ia; already underway in the effect of irrigation
on the pcople of the Northeast, on the effect of the dams on cultural habits

and industries, etc,
|
The only further research in these areas recommended is a review

of that already done and some attempt made to put it to use,

X. ECONOMIC, SOCIAL AND POLITICAL IMPLICATIONS FOR FUTURE,

‘Corn is a diversificaéion crop away from a primary rice agriculture.
As import nations continue to expand their higher protein diet, the place
of corn as a feed grain in the area becomes more imiaortant. This shift
in diet in Japan accounts for the growing demand for feed grains to that
country and has marked the expansion of the Thai production picture.

It .is possible that the éxpanding Thai economy and concentration of
people into urban areas wiil expand the demand for higher protein food ‘
in that country, This in'creascd demand should result in increascd prices
‘and hence a greater profit for livestock growers, The production of feed
grains and corn could result in them being fed to domestic’ livestock
with a rosultant expansion of the livestock growing and fcc;ding enterprisecs
as well as .the connocted slaughtering and marketing industries.

The growing of corn as a second or dry scason crop utilizeo the
labor that is largely idle during that season in a ralny season rice culture.

Corn is a cash crop, As such, it expands the cash market in the country

rosulting in expansion of mexrchandising into the rural areas,
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Corn as an export crop is a valuable earner of foreign exchange.
gh increascd

Under presont conditions of expansion of rice production throu

ields per unit of land and the possibility of decreased use of rice per

rt and earner of FX could become mor

Yy
e important

capita, corn 28 an expo

to the Thai economy.

As long, as the present policy of relatively free trade and enterprise

in the corn industry is followed, there should be no adverse political results

from Government and AID assistance to the crop.
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Aron Studios (Ninadon?
a Pak Chong 3.2
h Chai Badan 16.2

¢ Takli - 12,9
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% of total % of total

Changwats . Productinn area planted

1,-Lop Buri 27 s
.2, Nokhon Sawan ' 26 26

.3. Saraburi ' - 17 15
.4, Nakhon Rachasima’ 4 s
S, Photchabun 4 4
.'6. .Phitsanu;ok 4 4
7. Phitchit 3 3
8, Sukhothai - . 2 2
9, Kamphang Phet 1 1
" “Total | 80 85
Kingdon total 100 100

Source: Calculated fr A £ Economics and Business Administration, Kasctsard
Univorsity, Pryduction Data for Major Thai Crops amd Livestock, by Reglons,

Changwats, and Yoars: 1949/50-1965-66, Novenbor 1967,
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The Thai corn story is a control case, since it involves rapid
adoption by farmers of a new technology (the Guatemala flint)
without the introduction of the "miracle" high yield hybrids.

To be useful, the story should analyze the adoption process,

and, from the charts in your Paper, I assume this really means
the period 1955-1963, especially the first five years. Ve

should be asking the same questions for that period that we are
asking of Turkey, India, Pakistan, Vietnam, and the Philippines
for the last four years, i.e., what were the respective roles and
relative importance of (1) the seed itself (which means we need
some rough comparison of the yield and profitability of flint
with either the dent or whatever else farmers were growing before
they adopted flint), (2) extension (were most flint farmers in
contact with the extension service, etc.), (3) credit (what
percentage of the pioneer flint farmers nceded credit), price
policy (when was the Jap-Thai agreement signed, and what were
corn export prices during the whole period), an organized GOT
promotional campaign (if any), and the other explanatory variables.

The information in the Paper doesn't really cover the 1950s, except
for general statements about the Friendship Highway,malaria, and
the fact that the GOT "assisted in seed dissemination". Notice
that the draft Paper doesn't even give a date for the Friendship
Highwey, and,to accept it had something to do with opening the
North East, the reader ought at least to be informed when the
road was completed through the major corn districts. Without
more of this data we won't be able to use the Thai corn story as
a control. I realize there are major information gaps, but there
ought to be some material available to give us a better feeling
for the sequence of events, the prevailing market prices, and the
importence of different institutions during the 1955-1963 period.

I've itemized below the principal omissions in the Paper, arranged
as in the Paper's outline. Some deal with gaps in the 1955-63
story; some with other sq;ts of missing material?® I'll need your
Judgment as to how muchf% e missing material can be secured and
how soon.

* The most important omissions are preceded by an (*)

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



Mr. Don Davis

I. 1A (pege 3)

2A (page U4)
2B (page 5)
2 C (page 6)
(page 7)
2 E (page 8)
2 F (pege 8)

*# 3 A

-2-

Is there an error in the 1967 figure for area
planted?

Paper says that by 1959 flint covered 85-95% of area,
but this is inconsistent with earlier comment (pege 2)
that the 113 dent was the major variety from 195k

to 1959.

The 1965 figure in the Table (1,480,000) is different
from the figure on page 3 (1,442,000).

How much was the "limited production" from the Mae Moh
plant? Can you provide a figure for 1967 to compare
with imports. The problem may simply be an error

in the "1962" figure. The Thailand rice paper says
the plent didn't come on-stream until 1967.

There are apparent inconsistencies in estimates of
how much fertilizer is used for corn. On page 7

the peper says 5% of imports is used for corn. On
page 12 Paper says a survey found only 2 farmers

out of 62 using it. Yet figures and comments on

page 116 (relatively high cost of "land preparation")
and elsewhere suggest fertilizer is a pretiy important
input to corn. What is real situation? What per-
centage of all corn farmers use fertilizer:

Paper should relate pesticide discussion to corn.
Are any being used on corn?

Can you pive any estimate of the percentage of corn
land which is mechanized during preparation and
harvest periods? 10%7 80%?

(page B8ff) This section should provide price information for

(page 12)

(page 12)

1950-1963, including comparison of dent and flint
prices, and giving both market and support prices.
Discuss the Thai-~Japanese agreement = dates, etc.

We need to compare profitability of flint with dent
(or whatever other crop present corn growers were
growing before they adopted flint), especially in
late 19505, Ideally we should show profitability
of other crops which could be grown on present corn
acreage.

Is there an error in either the 2 out of 62 farmers

report op the 25-75 Baht 'range". 1If not, then I
assume one of the 2 farmers spent 25 Bahts on fertilizer,
and the other spent 75 Bahts.




Mr. Don Davis “le

* 3¢ (page 13) Paper suggests net return to farmer is small, but
data briefly introduced on pages 28 and 29 suggest
it is not (that in fact the return is of the order of
3 to 1). This is a crucial issue, and must be explained.

* L A (page 14 ff) Paper needs to say much more about role of extension
in spreading flint (1955-63).

* (page 15) With regard to research, has adoptive research program
mentioned in middle of page produced improved flints
which have significantly replaced the pioneer Guatcmala
flint? Or is the flint now grown the same as the one
Love brought in in 19527

4 B (page 17) How many pioneer flint farmers needed credit?

(pege 18) Paper should describe the Calabrien enterprisc since
it refers to the latter several times.

(page 18) Paper says -redil is important for tractor buyers, but
doesn't say how many co:: farmers own or borrow tractors.
4 ¢ (page 18) Vhat was the mechanism for getli::; seceds and ertilizer
distributed in the late 1950s = the private sector?
extension?

* L E (page 20) 1959 survey says average corn holding was 6 acres.
1967 survey says b2, Lh; ( 2%, though this must be a
mistake). Are we to believe the corn busines:s has
switched from small farmers to large farmers, or that
the sample arcas were very different?

L F (pege 21) No relation to flint story. Did the schools and
institutions have anything to do with introducing
flint in the late 195057

5 (page 26) Ve need to know whether weather conditions were particularly
favorable to corn growers 1955-63.

II.%1 (page 28) What are the dates for the Friendship Highway, particu-
larly in the corn areas? Also, relate the malaria
igsue to the present corn area - was malaria particularly
bad in the area and had to be cleaned oul first.

*3 (page 29) This is wherc Paper should discuss the 1995-63% cra,
identifying the factors that made the difference. 1In
fact, the Paper coes just that, but provides almoat
no hard data either here or elsewhere to support the

conclusions.
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III.

IvV.

1

(page 32ff)

(page 35)

(pege 35)

(page 37)

(page 38)

wljm

I would like to see a fuller discussion of the
U. 8. influence on introducing Guatemala flint,
but this has lower priority than the issues
raised above.

Ditto, though I think Paper should say something
more about the percentage of trunk and feeder
roads (and land clearing operations) in the

corn areas which were paid for by AID.

This discussion is inadequate, but again it
has lower priority and anyway we have the USOM
1963 Report to refer to.

This is inconsistent with apparent shift to
large farms in last eight years (see LE above).
Latter may be my misinterpretation of the data,
however.

Paper suggests corn gets most of the tractors.
Is this true?



To: Ediward B. Rice, PPC/POL/ES

From: Doa Davis, EA/TECH

Subj. Thailand Corn Paper.

Following is a point by point £ill out to the best of the knowledge we have.
1A, Page 3. This is a typo. This should be 1,320,000.

2A, Page 4. These are quotes from two differeat sources. The statment that
113 becam: the comnercial major varlety from 1954 to 59 is from a Taail Di¥. of
Agric. Report. The statment that by 1959 that Guatemalan flint made up from
85 o 95% 02 the corn grown in Taailand is from a USOM report. It shoald be
walerstood that it was not until 1950 that Guatemalan fling bscamz availuble
on a wide seale to all grosavs. Also, these years were the yeurs of what

push 423 mude by the Goserament to put over the new varloety,

28 Pug: 5. The figure of 1,480,000 1s froam the FAO report on world prodaztion.
ﬂgain a diffrerent source, Taere are two sets of figures in Thullaal. one Crom
+h2 department of statistics and the other fram the Mlalstry of Agrle. Thrre
ic considerable rounding ofrf of rigures.

2C, Page 6. I do nomn lwave a figare for ths 1957 Mar Mou production.

Tt ls corcect that the Miz Moh plant did not come into producslon mbll

1965 when aonstoustlon #as zampleted and real prodaztion 1ld ast shars k!
1907, The ferterlizer complex theve has a capaslty of 200 toni per Ay feon
She ynouluwa sutphate complax and ) tons per day of uccu.  There 1s a project
ror u 665,900 gon pur y:ar capaclty proposed which does not show to be in

production by 1968, latest tigures we have from FAO.

Page 7. There are no figures published that I can f4ind on how many farmers
upe fertilizer on corn. The concensus of officials is that only a limited
amount of the fertilizer used is on corn. The survey which reports 2 larmers

out of 62 using fertilizer was fram the North East platcou which ius outnide

the primary corn growing belt as far ac production io concerned.  The 5% 1o



an estimate. |
The story on fertilizer usc on corn is a developing one. As the corn lunds
expansion ceases to grow at the esrlier pace, then fertilizer becamcs more
important on the older corn lands with loss of fertility through use

and leaching. There are at present no studles that I have found on the cost
benifit ratio of fertllizer use on corn. The N. E. center 1s initiating this
study but results will not be avallable for another two to three years.

2E, page 8. The only pesticide being used on corn is through the research
work of the Ministry of Agric. and the N. E. center. This 1s negligble.

2F, Page 8. I asked the question of three different officials as to how
much mechanlzation was used in corn production and got three different
ansvers from very little to approximatecly 50%. My personal estimate from
observations in the area would rdun +to around 35%.

3A. I did not find any price information on corn prices prior to 1960.
These are shown from 60 on. (Export). Export prices of corn have been
governed by the world market price of corn which is almost univeraally
determined historically by the Chicago Market. For Thailand, this means the
Chicago price less the differcnce in freight costs between Bangkok and port
of delivery to that of US shipping polnts and points of delivery.

As to support prices, this, as stated,first became effective in 1966 but
has ncver been used. Prior to support prices, prices to the farmer and
buyer were determined between buyer and grower with the #fédd/ bupoer-
exporter having his price determend by the export price he could get us
generally established by the world market and cxport price. Ao stated by
Raclkin, corn cxporters seldom purchase any corn until they have an export
permit ot a fixed price. They then enter the market to purchase. If they can
purchase so that a profit results, they do so. If they camnot, they renig

on their contract and start over with a new export permit (generally
under another firm name but still the same buyers. )



Re prices of corn prior to 1960. 1 find no reports on price of corn
prior to that time. A report by Breightdnbaugh submitted in 1963 states
that in 1950, that only 218,000 ria (54,000 acres) of corh were planted.
This was values at F29,100,000 ($1,452,000). He reports that 10 year s
later, 14,862,000 acres were planted valued at $33,142,500. He further otutens
that during that period, are. planted to corn inereased more than 80c¥h and

that production increased more than tsenty timesc over that of' 1950.

Re the Japancese trade agreement. This agreement was negoitated to become
effective in 1962. Until 1968, the agreement was made between Governments.
In 1968, the negolatinns were turned over to the iBangkok Board of Trade.

As stated, the agrecmeni was dropped in 1969. The formulas for the agreement

are stated in the report.

There arc no published figures that I can find comparing th. prices betwesn
dent and £lint corns. I would ussume that there was a discount for d.ut
after the flint became dominant primarily through the larger demand for expwrt
of' the giii?;ﬁd T plve the reusons for switbh to flint corn 1f/ to the reporte
that the 1iint varicty, Guatemalan, consistently outylelded the natlve dentn
by an average of 30% per unit planted without additional imputs and to the
fact thut there was a larger demund for flint duc to its higher protein

and caroténc content and its better keeping quallties in transit in a tropical
climate.

3C, page 12, As stated above, therc are no figures that I found comparing,
prot’ttubility of {lint with dent. One could aspume that the Inercascd nverape
yield of 0% of' rlint over dent wus o major cnough fuctor tothe corn producer
£o cnuse the shift. In later gears, the 1960's, there han been nn Inerense

in other cxport crope from thinlund un cash cropo, thene nree (noanvae ol
kenat. However, during the 50's and firat yeurs of the O6L's, the murked For

these crops had not been developdd to the point of prifit for the grower, huner



corn,»withran established market and easily grown on newly cleared lands
was & natural cholce for the grower. As stated previously, most of the corn

acreage increase was on new lands.

#
3C Page 13,
Data questioned re this point is for the return to be gerived from two

cultural practices; "and preperation and weeding'. As stated, carcful
attention to these two cultural pructi ces will bring in a good margin of
profit. This through increaced production due to better seed bed and the
lessening of competition of weeds. Their study, unfortunatelg did not
include other imputs such as labor, countour planting, etc. which are a

part of the total package imput along with fertilizer and insecticides.
Hence, the supposition that net return to the farmers is relatively small
but suffecient to givc them incentive to grow corn can hold.

Re fertilizer imputs on corn. Agoin from Brigctenbaugh paper it 1s stated;
tPreliminary studics have indicated the probability the open pdllinated
Guotemala corn responds ppp poorly to fertilizer usage---the germ plasm
components capable of respending to fertilizer applicatlons have probably
become so masked by other components inecapable of such responce that
Guatemala corn 1s no longer highly responeige. !

From the above, it can be assumed that through this series of trials, it was
found that without responsc, it would be unwlse to push fertilizer use on the
Quatomelan varicty. They go on to state in the pauper however 'lowever, whe
unfertilized, the new releases (Guatemalan) will still produce substuntinlly

more than ducs the old variety.
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- bA, Page 1% The role of extension in the distribution of Guatemulan
flint and 1ts acceptance.,

As stated, thevoriginal introduction of 100 pounds of Guatemalan seed was
was in 1952 and multiplication was carried on at the Tha Pra and Bangkhen
stations. The next year, this was distributed to selected farmers for
further multiplication. From thése multiplications, seed was necurcd for
demonstrations in cach of the corn growing ureas df/¥é1f/ . The Fxtension
program, through its demonstration programs carried on corn demonatrationa
with this variety in cach of the subsequent years in conjunction with Lhe
plant development departments crop improvment program. This is not n pure-
titicularly intensive campaign until the mass demonstratior projects in
1959. 1In all truth, we can suy that the extension effort was effective

in that it showed farmers the new variety and 1:l them know where to get
the seed. This 1s part of any extension prfgram and as with nearly nil
good things, does not take a lot of pushing beyond simple demenstimtlion
and seed availablility.

nge 15, Re rescarch by Rockel'elier et al,

The Thal National corn and sorgum rescarch center has not releasced {'op
distribution any new variceties to replace the Guateleman flint. 'They hoave
dueveloped some very promising new £lint varieties which are more rerponsive
to fertilliver. Thesce arc under adaptution trials on various farms und
statlonus in the country. The anticlipatc relaase of one or more new varitlewn
within the next three years. At present, the p{gl)l Guatemelan flint furicty
is the pre dominunt corn uscd,

B puge 17. No data on how many pconeer flint farmers needed credit.

As otated, ncarly nll farmers, in any enterprice need eredit in one thom
or another.  The eredit pleture 1o changling an to a posstbie gonrec o et
dwrdnge the expansion perlod off Guadienndhrn 1Tk producbbon, Lhe oy connne

of eredlt nvulluble wae the teadlblonnd Coel Ly=merehunt soulhec,  1n wern e,



Page 18. The Calubrian story. This is attuched in a6 clear u torm uu T

have oecn.

4C, page 18. Sced avallability.

Tn the late 50's the source of getting seed was largely from the private
sector of the merchant, Source seed was multiplics by the Ministry of Agric.
on its stations and through contract farmers, then distributed to selected

farmers from where it reached the market und the merchants. Much of seed
sown was held back from the previous erop by the indaividunl farmer.

Au Lo frertiliver, cexcept for rescarch and trials, the only fertilizer avaliable

was Lhrough the priwnmte seetor.

WE, page 20. Between 1959 uand 1965, corn acrcage more than doubled,  This

nereage Inercace cuae largely thwough the development of new Tands through
clearing and cultivating the lesser slopes ey cnding the major rice production

arcens. T would belicve that thls would aceownt for the nereasce in the olee
of" holdings since the newly clearcd londs were generally not sultuble tor
paddy rice productlon hut were ror corn,  The 27 aere Plguee for Takhild

16 what the report says. Taklld Lieoone of the furthest provincees {from the
pol off Bangkol nnd henee one ot the moid, expensive pluces Lo produee com
Ceocnporty henee, LG L pociuible that corn 1o bolyey produced on el ber
plotise  Father, this 15 one of the leart opemed up off the provinees feom the
vicwpolnt of' transportution pinee water transport Lo the main eource down the

v 0o to Bungkok,

WY, puge 21 Relution of schoole to diptribution of corn progrim.

T ul ne evidenee thnt the schools no puch woere an inotmment for the Alotrivution

of corn or were involved in the extonplon procecun,

e PYR o6, yornble relatlonehdp of weather o JUTR IHETTH S TR
There Lo ne reason Lo botdewvs Lhat Whde perbod woan omero swhiyt Ta bhee

woullior ayulo, whoerotors bulng appeeially favorabiv Lo corn produetdong
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Since most of the corn crop is grown during the dry season and more dependent
on hold over moisture and early rains for répening, the normal variations

in the wet season pattern would not have too great an effect. TIrom other
studies I have seen, the normal ten year pattern is to have 4 years below
averupe, four above and the other two close to average.

1I. 1, page 78. Fricndohip highwey.

Work on the Iricendship highway started in \/)/ 'f und was comploeted in _'_p’ji.:‘}

The hlghway was progresalvely worked from the Bungkok end mul chould have

5y
reached the foothills north and Bast of the central pduln in -, M,

the highway was effective in the major portions of the corn producing nrean
at the nwe time 1t reached the foothill arca.

Incidence of malaria wae relatively wldespreud and even in distribution.

It ")control is primarily important Iin the corn story in the relationchip

of' humun energy to production., The debilltating effect off malerin, where
prevelant, reduces the energy requlred to enter into another crop within L
yeur such g wan requlred for corn production.  lto control leaves the Sarmor
with cnerpy und ctreneth to do more than the minimun required r'or hilm Lo
grovw subslotnnce food.

3, prge DO

Unrortwately I have no further hard data avallable.

TIL, L, puge 32, O ini"luence on tntroducing Guatemala £1int.

LEIAY RA R/

See following pupe nnd make spocinl note of footnote and also handwritten

nlde note.



D. The_Introduction of "Guatemala' Corn
One of the early activities of the Thai-USOM Crop Development Project

was the introduction and observation of large numbers of crop varieties.
Among these corn was one of the most important. In 1950 and 1951, under
Dr. Love's directivn, the program introduced a collection of corn varietiss
frem the U.S, and a second collection from Indonesia, where the Dutch had
been active in corn research.

In 1951 Mr. Howard Ream assisted in the plant introduction work together
with Mr. Somchal Dhamnoonragsa. From thel:r obsservations, one variety among
the Indonesian collection especially impressed them. The variety responded
better to local conditions than did the American material. It yielded well
and the grain was & flint type with a beautiful golden yellow color. The

g - variety was called “Tiquisate Golden Flint". It had in fact beon introduced
’
{

o Tw —
e y W@Onesm from Guatemala vnly a short time previously. L- Mr. Ream
'.W%i:
L v ) seleocted this variety which he called "Guatemala" eern for prupagation.
!
o)\
zJV[vﬂE:Ajvﬁ' On Mr, ltcam's advico USOM obtained 100 lbs. of "Guatemala' corn sexd
J’ 'l
fé,&“c-tk dirccetly from its country of origin. This was multiplied at the Banglhen
“y
™

and Tha Pra Agriculture IExporiment Stations during the 1952 growing r:ason

o
>

%

and distributod to solected farmers for further multiplication in 19‘3. The

ks

PR
7\ .
C

varioty proved so succoessful that it rapidly became Thailand's only corn for
commorcial production, It is cotimated that “Guatemala' corn now ascount.a

for moro than 95% of tho corn expurts,

ZL "M{quinato Goldon Flint" wayg produced by tho Towa Stato Trepival
Regoarch Contor in Antipgua, Cuatenila. 1L was doveloped as &
variotal eroun bolwoen a Cuban lint corn and a Guatimalid dent
varioty. Tu way taken to Tndonesia in 1949 by tho direc:or of thu
contor, Dr, Molhuoo who sorved at tho timo as a conuultant on a
0ix month aosignnent in Indoncsia,



2, page 35.

The construction of feeder roads has been one of the major pushes of the
AID ARD program for the purpose of opening up the N. E. as a part of the
counter Insurgency propram. Tt has also been o part of the THAI effor to
open up bhe country as o whole., T have no detalled information on how ﬁmny
rouwdss huave been butlt.  Howewewr, 'rom "light: over the countiry, you cun see
1wl wewther rouds rumning out from the man trunk highway: Lo moot Large
villages, even Into the rougher country. ALD has, through the ARD program
provided a complement of cquipment to most provinces. This equipment has
been used to build feeder and comnceling roadn, Also, the military needs
or desires huag brought about muny all weather roads to the point where most
settled arcus are rceachable by truck.

Tan clearing operations by the above qand oble'r AID equipment have boen

mostly bootleggred.

cec sl baehgnenbs e e The Crdlabriom Moo,
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THE CALABRIAN MAZE

Calabrian (Thailand) Company Li-
mited is under new management. The
unique aspect of the change of owner-
ship is .that Calabrian, a privatc Ame-
tican firm, was taken over by the United
States government in hostile circum-
stances. The action was taken in Bang-
kok on 31 January against the wishes
of the former dircctors who are now
taking steps to cbtain redrass. A legal
battle is shaping up in Bangkok and
Washington in which the former owners
are attempting to recover damages and
prevent disposal of the asscts by the
new ranagenent. The issuc is com-
plicated by the involvement of the
Bangrok Bank which is accused by the
formar owners of failing to honour an
underwriting agreement at a crucial mo-
ment.

Calabrian d=alt in maize, its collce-
tion, storage, processing and market
ing. Since it began large-scale opera-
tions in 1967, the company coupled its
commercial activitics with a farmer as-
sistance scheme providing credit, tech-
nical help and equipment: Funds for
the operation were backed by United
States government guarantees  worth
USS 7.5 million, This moncy was quick-
ly exhausted, and when further funds
failed to materialicc in mid-1968 the
company was forced to forfar the fall
harvest and the chance of good grain
sales. The mounting financial crisis was
relieved by the intervention of the US
government which set in motion a pro-
ceeding for the liquidation of the com-
pany that is still in progiess today.

An inevitable bitterness pervades the
whole affair, contrasting sharply with
other, more optimistic developments
that have dominated the maize trade
in recent montis. Among these deve-
lopmients are the successful prosecution
of a price war against Japan, and the
opening up of a richer market in Tai-
wan. The future for Thai maize now
lovks more assured than cver. But for
Calabrian that fact can bring little con-
b,

Seote et on Moapse has novm dn
Pt ey Tonug e treders intoo-
duced the crop sume 400 years ago. The
sceds were believed to have been ob-

e T e
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A symphony of steel: automated elevators move grain into silos at Tha Rua

tained from stocks brought te Europe
by Christopher Columbus on his return
from “discovering” the Americas, where
corn fossils have been found in the relics
of ancient Aztec cities. The popularity
of the crop was recorded by a French
visitor to the court of King Narai at
Avatthaya, The crop found apparent
acceptance in royal circles and soon
spread among, the people who named it
“Turkey-wheat.”

Systematic cultivation begzn in the
last century but maize remained an in-
significant crop until a fev years ago
vhen its poduction and export under-
went g phenomenal  transformation.
Thanks to the successful adaptation to
Thai soil of Guatamalan varicties, pro-
duction, which in 1948 was a mere
17,200 tons, leaped from 317,000 tons
in 1959 to over 1 million tonsin 1967,
Maize now ranks fourth among the
exports of Thailand, aftér rice, tin and
rubber, and in 1967 it raised USS 68
million in sales to Japan, Taiwan, Hong
ltong, Siampare et Muliysic, for vs:
At sty e aniend fend The

SeL-0Y crop s catanated at 135 mil-
lion tons, of which all but some
60,000 tons will go abroad.

Only the cpen-poilinated yellow flint
and the yellow dent Guatamalan typss
arc suitable for export, but a local va-
ricty known as green crops provides
some sweet corn for home consump-
tion. The export varicties respond par-
ticularly well to the sandy soils of
North and Central Thailand, and the
long wet scason permits two crops pee
year-March/June and July/August. But
crop yicld is still relatively low, and
it was the possibility of increasing pro-
ductivity and marketing in large amounts
that first attracted Calabrian to Thai

maize.
Enter Calahrian. The Calabrian Com-

pany Incorporated is a commodity trad-
ing company in New York with more
than 20 ycars experience in grain trad-
ing. Most of the shares are owned by
Charles Cogliandro, Though moedest by
international standards, the company
has built up a stcady business market-
ing grains, sugar, coconut and other
commodities. A pharmaceantizals plant
ic opercted in the Vigein Linds ond
branches or it e dec ot iy gk
disparate conires as Johannesourg, Toke
yo und Saigon,

Mr Cogliandro came to Thailund in

P tmytore..
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1963 to investigate prospeets for ¢
ing a sugar refinery. Half the cust of

trip was paid by an investment o,

program of the U.S. government Ag
for International Development, of wl,
the United States Operation Mis;,
known as USOM, forms a part, ]
sugar project failed to materizalise, t
by 1965 Calabrian was exporting s
quantitics of Thai maize to Japan.

Encouraged by the findings of a me.-
detailed study, Mr Cogliandro in 19
developed a proposal for an ambiti,
investinent scheme in Thailand ),
would combine a trading business |
maize with a farmer assistance schen.,
The central idea was to deal direct,
with the farmecr, who would be give
advice on planting, weeding and f(c;
tiliscrs, and at the same time receive 3
assurance that a market would exist fc
his increased production. The reaso:
ing was that by raising productivit,
and eliminating the middleman, the fa:
mer could hope for a better profit
Calabrian could make its profits, tou
by simplifying handling operations, ir.
troducing economics of scale, and tely
ing upon its international network for 2
superior knowledye of market cond:
tions.

In July 1966 Mr Cogliandro duspai
ched Calabrian vice-president Kennet!
van de Laar to open an office in Bangko'.
and lay out a provisional plant. In
Washington, the scheme was welcomed
by AID becuase, if it were to be suc
cessful, an important apricultuial de-
velopment consistent with U.S. govern-
ment onjectives in Thailand would be
accomplished - at no cost to the US
governnient. Furthermore, the scheme
coincided with Thai government policy
which encouraged the establishment of
industrics processing  raw  materials.
Given an adequate flow of capital, AID
believed, Calabrian would be successful
in establishing a viable business.

Reservations about the substantial
risks involved in a venture of this
sort made the project no less im
pressive once the prospective benefits
to the Thai farmer were fully appreciat.
ed. By mutual agreemient, the projected
cost of Mr Cogliandro’s proposal was
scaled down from USS12? million to
US34.5 million. In response to AID

L T A e o Py AN P T T DR T T TP ] Y [IPW Iy L=~y ey x4 enquities as {o the COMPN finon:

VESLOr
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el reputation, the Chemical Bank New
York Trust Company recommended Ca-
labrian as a good customer.

Enter Calthai. Meanwhile in Bangkok
the Calabrian (Thailand) Cdmpany Li-
mited - Calthai, as it came to be known
- had been registered on 16 {November
1966. The original directors were Charles
Cogliandro, Irving Sverdlik, an attor-
aicy who became manuging dircctor, Da-
vid Safer and Albert Lyman, a leading
Bangkok lawyer who held no stock in
lhc firm.

Calthai was almost wholly owncd
by Calabrian, which was to invest
US$ 500,000 in Calthai stock. In addi-
tion, Calthai was obligsted to borrow
the buht cquivalent of USS 1 million
{about 20 million baht) and arrange-

IV e ey g e e S argiiad b S )

items was to contribute 10 an unwel-
come increase in overheads,

Some 20 American agronomists were
recruited to join an overall Thai staff
numbcring 400 at its pcak. By Novem-
ber 1967 Calthai had built half a dozen
small collection and storage facilitics
equipped with silos capable of handling
1,600 tons of maize at a time. These
were also bases from which Calthai
advisors give credit to farmers, hired
out tractors for custom ploughing and
dispensed sced, fertiliser, pesticides, her-
bicides and other agricultural materials.
When purchased, maize was transported
from the growing arcas to Calthai's ma-
jor facility at Tha Rua, near Ayutthaya,
an inland terminal whose clevators-the
largest in Thailand-can clean, dry and
store 65,000 tons of maize at a time.

1967 ruled it out completely.

Other problems faced the company
too, but Culabrian saw what it thought
was a solution in the construction of
cven more upcountry stations which
would increase the volume of muize
that could be handled and permit sales

- at the most advantagcous time in the

corn buying -scason. The company's
thinking was confirmed by an indcpen-
dent specialist assigned by AID to which
Calthai had turned for the provisicn of
additiona! financial support. Calthai be-
gan negotiating for long-range sales with

seven Japanese firms.
A new financial plan was drawn up

for additional equity to be invested in
Calthai by Calabrian of New York and
by the Bangkok Bunk. New guarantecs
were authorised for a USS 4 million
loan from the Chemical Bank and for
US$ 1.5 million of new cquity, on the un-

St Bie d 0 0 gl oo na bk e Tafepiat e WI ¥
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2. I I R DR A derstanding that the Bangkok Bank
B PP PR LN R ’ © - would invest USS 1 million in preferred
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AR R IR RN N SR R Toe N 4 stock of Cualthai and that Calabrian
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A ST % N O in Calthai stock. Calthai agreed to finan-

cial supervision by an employce of the
Bangkok Bank who was placed in the
Calthai offices.

) In the cvent, Calubrian wes unable
’ to raise the extia USY2 million from
j Amcrican sources. Time pressures mount-

- . Al R
) AN i . " N cd as the new facilitics had to ke com-
) X et "-.;‘g 3N S ) '-3 pleted by the August harveet. L March
-t -, ' L ; : . :
.‘-‘.‘\‘. X o a ”, N sy Calthai appointed a new naraging di-
PO R e LA R Ty N re . y . , o
e YU -0 Wt S SR SN NN L kY rector, retired colone! Henry AL Muce.

Ilylrld maizc Is grown at Pak Cheng, Nakhon R.llch.xsxm:\ test farm. The following month, the second finan-

ments were nnade to secute this from the
Krung Tha Bank.

In Aprl 1967 AID authorised an
Extended Risk Guaranty of a USS 3
million loau to Calthai from the Chen-
cal Bank New York Trust Company. The
Guaranty schemie seeks to help business
ventuies in developing countries which,
because of their high risks, cannot be
financed from the regular money mar-
ket. But conditions attached to the
Guaranty restricted the use of the Che-
mical Bank loan to the payment of the
US portion of operating expenses, the
dollar costs of crecting facilities in Thai-
land and the dollar portion of salarics
of American citizens employed by Cal-
thal. As was later to be realised. the
addittonal cost of Autcrien sappiics
€y agditst the conmaratie b el

The grain was held at Tha Rua until the
market was receptive. 1t would then be
weighed, blended and shipped by barge
to scaport silos for export.

In the red. In Decembat 1967 it be-
came apparent that Calthai was facing
a substantial loss for the year. The
project had started late in the trading
scason. A bumper American crop had
depressed the world price, and a threat-
encd drought in Thailand caused the
government toembargo maize exportsto
everywhere except Japan, the country's
best market. Calthai had been unable to
linc up substantial sales. Calthai had al-
s0 hoped to sell maize to Europe, a re-
gion traditionally supplicd by the United
States. Freight costs made this an am-
bitious objective from the start, and
the closure of thy Sees Caned in June

cial plan was modificd.

The new finananye totalled USY6
million. OF this Calabiian was 10 rane
USS3 mitlion to B made up by a
USS1 million equity inestment by the
Banggcok Bank, and by aloan of USY1.5
million from the Chenucal Rank backed
by an AID Guaranty. In addition, US
3500,000 was to be borrowed from
A, & S. Steel Buildings Incorporated,
the American firm which had built tie
Tha Rua facilitics and which was now
negotiating for a new construction con-
tract. A new backer, the Bank of Ame-
rica, agreed to another loan of USS3
million, which was also to receive an
AID Guaranty.

AlD officials in Bangkok assert that
the agency agreed to the secend ol
of ﬁnanciny because of waor
Calabrian that new

T
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fortheoming, and because of an unders-
toading on the part of AID that o
specific commitment had been taken
up by the Bangkok Bank for the in-
vestment of USS1 million in preferred
stock. The agency believed the need
for funds was so great that it insisted
upon  obtaining agreement from Ca-
labrian that AID could scll all of Cala-
brian's holding in Calthai if no new
equhity was found after 1 October 1968.

Counting the cost. Its financial pro-
blems scemingly settled, Calthai em-
barked on a vigorous building program
to raisc to 11 the number of upcountry
grain stores. Construction also began
on an additional 10-rai terminal com-
plex at Khao Yai-ka-ta, Lamnarai, which
would complement the Tha Rua facili-
ty. In the ycar ending July 1968 Calthai
had bought 95,000 tons of maize from
the farmers, but its aim was to scll as
much as 300000 tons per annum to
Japan. An attempt vos tiv refore made
to persuade the maize traders 1o aceept
revisions in tl s Thailand-Japan agree-
ment which would help to strengthen
Thailand’s position.  These proposals
were contained in a letter circulated to
the trade. The proposals had not receiv-
¢d clearance from the Ministry of Eco-
nomic Affairs and action was not then
forthcoming. .

According to AID officials, Calthai
had given assurances that it could linc
up sales with Japan. But people in the
trade say that the finn lacked adequate
relaticcosath forcign buyers with whom
other traders of lang standing had built
up ¢ tund of goodwill. Furthermore, it
appeared that buyers from Japan were
reluctint to encourage Calthai because
they deared the strength that derived
from the Armencan firm's resources.

The backbone of the trade, the Thai
deaicrs and exporters, were not alto-
gether hiypy with the company cither.
For one thing, it was felt that Calthai
lucked a sufficient appreciation of the
trading conditions and marketing prac-
tices atent in Thailand. Upon com-
mencig buir . the  company an-
nounced that it would purchase malze
dircct from the farmers, instead of going
through middlemen. 1t would purchase
the commodity at prices which were
2 habt per pienl (60 kilograms) higher
thea o prevaling me the Banpkok

| nvestor
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market, As o consequenee of buying at
inflated prices, the company’s motives
generated suspicion in the trade. More-
over, Bungkok dcalers proceeded to
buy up maize in large quantitics coun-
try-wide, hoarding up stocks so that
prices rose. Several dealers suffered an
immediate loss through Calthai buying
operations. As for Calthai itsclf, it had
to buy up corn at increasingly high
prices, and when it had accumulated a
stockpile of its own it was unable to find
sufficient outlets.

Another problem was the dampness
of the maize, a result of inadequate
examination at the time of purchase.
Normally this may causc a variation
of 10 baht per picul in the price paid.
Damp maizz purchased as dry meant a
substantial loss to the company.

Having built up large stocks the com-
pany made a detenmined cffort to dis-
posc of them. Unable to do so, its
liquid resources fast depleted. There
came a time, for example, when alarge
unsold stockpile had to be disposed of
on the Cheo o wes market. This
plan was thwar . tny ko of funds
resulting in a loss of some US3500,000.

Calthai's start-up costs had been
much higher than anticipated and the
operation was carrying too high an over-
hcad. Transportation costs were multi-
plied by the need to service many dis-
tribution points. Drawbacks in com-
munications between company staff in
outlying tural arcas caused delays in
conveying trading instructions. There
were too many Americans on the pay-
roll.

For the Thai staff, the company
paid out monthly salanes which were in
excess of customary levels. This was
done in the hope that it would avoid
corruption, but the outcome was by no
means what had been hoped, because
corruption there certanly was. Thus
when purchasers went out to acquire
10 truck loads of maize, 10 would be
loaded, but only eight or nine might
reach the warehousc, the others being
deposited en route. But the checkers

~would sign for 10.

About this and similar practices the
top management could have no know-
ledge, because the documents would
show the full amount. Supervision over
such wide distances was obvionsly a dif-
Micult task, but the muanaezment’s diffi-

“culties were not canfined to the fha

alone. In June 1908 an Amenicw amo
nomist dismissed by the fin il e
for damages. In counterchiges L

managemnent cited misappropriation of
funds and a conflict of mtcrest hetween
the former employee’s position i e
company and his partnership in a Lam-
narai nightclub. The man’s salary was
reported as USS 18,000 per annum
plus USE1,500 in allowances.

. Blacking operations. Duspite these
difficultics. Calthai was conflident of
turning its losses into profits as the
buying scason approached The e
could not be said for AID. Unable to
obtain audited Ainancial statements from
the company, the agency conumnissioned
a full audit of Calthai by an indepen-
dent British firm in Bangkok, Turquand
Youngs. Calabrian of New Yuik had
alrcady drawn down the USS 1S thon
loan from the Chemical Bank, and Cab
thai had diawn down USS 1 ¢ nulhon
of the USS 3 mulhion loan from the
Bank of America.

By Junc 1968 the Bunghok Bank
had signed an underwiiting agrecment
with Calabrian for the US$L imthon m
picferred stock that ATD had been us
sied the bank was commutted toom-
vcs!ing. Ally il ():\]x‘g‘ll‘tl to G g
vision in the ar cinent which called
for deposit of the »ow US dohw
equity in the Bangkok Bart wad thy
provision was deleted by the parnes to
the agrecment belore AID went forward
with its Guaranty.

In carly August il was Teoned that
the Bangkok tdank had blocked the Cat
thai account into wlach the hank's
equity contribution had heon pad Cal-
thai then sought a diavlova o the
USS 1.4 million balunce i the Bank of
Amcrica loan commetenent tor transter
to Thailand as wking capital. ALD
opposed  this move becane Guaranty
funds were to be used valy tor procure-
ment in the United States

On 27 September Calth a's 1ttarneys
acknowledging that the Tun 4 ok Bank
had not put in its cquity. requested
AID's waiver of several defaults under
the loan agrecnient, and avam sought
approval for the drawdown of the
remaining USS1.4 nullion an the Bank
of America. The agency. by now srmed
with the independent it report e
fused to permit the drawdow 1o e
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1o mdnths prior to 31 July 1968, the
report hadrevealed, Calthaihad rccorded
Josses of USS$2.6 million,

The situation had reached crisis pro-
portions. In an cffort to restore the
confidence of the financial community
and avert a headlong crash, the com-
pany had been inviting prominent peo-

ple to accept the chairmanship of Cal-

Thai. Among these figured Foreign Mi-
nister Thanat Khoman, concurrently
Chairman of the Export Promation
Bouard. In declining the offer, Thanat
spoke warmly of the woithy objeciives
of the company in helping Thai farmers
obtain better prices for their produce
and of increasing the export of Thai
food grains. In reply, Culthai chief Henry
Me fancd that the minister’s con-
cerii 1. the Thai farmer's welfare and
weli-beng was now well known through-
out the rural conmmunity.

Whichiever way Calthai tried to turn,
there was no escaping the fact that
nothing but an immediate transfusion
of local funds-cssentially froin the Bang-
kok Bank or the Bank of America-
would save it from having to cease
operations. It appcared to AID that
Calthai would go into bankruptcy.

The takeover. As principa) creditor,
AID initiated moves to effect a com-
position of creditors by which AID
would advance enough funds tocomplete
construction of unfinished facilitics-some
US$ 400,000-pay salarics and scpara-
tion allowance for most of the employ-
ecs, and offer the assets of Calthai for
sale. Dicussions to this end in Washing-
ton were broken off when Charles
Cogliandro flew from there to Bang-
kok.

Confronted by demands for interest
payments from the Bank of America and
the Chemical Bank, the agency with-
drew U5$559,678.25 from the Guaranty
Reserve Fund. AID was also trying te
persuade prospective purchasers to in-
vest in Calthai, but according to the
agency none of them would entertain
the idea unless Mr Cogliandro and Cala-
brian were out of the picture,

Within a few weeks, the agency made
sure they were. On § December, after a
negative response to a demand on Cala-
brian for repay meat, the Chemizal Bank
obtainsd eelict from Al o the a3 LS
aullion loan it Jiad extend:d to the com-
pany. Invoking the agreement with Ca-

labrian which had governed the sccond
round of financing, AID then assumed
ownership of the 512,070 shares of Cal-
thai owned by Calabrian.

The action was taken morc than two
months after the date, | October, speci-
fied for the purpose under the agree-
ment. The company registrar, the Bang-
kok Bank, duly recorded the transfer
of holdings, and the agency, now the
major sharcholder in Calthai, sought to
recstablish contact with the prospective
purchasers with whom earlier it had
been holding discussions.

Throughout this period, Charles Cog-

liandro refuscd to.hand over control of

Calthai, contesting the legality of the
AID action. As a result, Rey M. Hill,
acting dircctor of USOM, covencd an
extraordinary gencral mecting of share-
holders in Bangkok on 31 January at
which Charles Cogliandro and '* -
dircctors were voted out of offic
placing them as the new board ar n!r
Hill, Osborne L. Hauge, USOM's assis-
tant dircctor for capital devclopment,
and Mr Jidjeus Kaabhu The third
nomince is managing direcioi of Thai
Machinery Industry Company which,
together with Jalaprathan Cement and
Chemical Fertilizer, share with Calthai
an impressive building on New Petchburi
Road.

The mobile suit. On the morning of
the meeting, sceveral hours prior to their
removal from office, the former direc-
tors performed a final official deed. In
the name of Calthai, they entered a suit
in the Civil Court claiming damages of
30 million baht from the Bangkok
Bank. In addition the company, re-
presented by attorcy Albert Lyman,
demanded payment by the bank of a 20
million baht cquity investment in Cal-

hai representing the local currency

equivalent of the unpaid USS | niillion.

Interviewed later, Charles Cogliandro
gave this explanation of the cleventh-
hour drama: “It was a last resort mea-
sure. From July when payment was due,

we felt it the better part of valour to
try conciliation rather than take court

action.” In the event, ncither course of
action materialised sincc some few days
afterwards the new owners of Calthai
widideew the suit without prejudice to
further claims. As luck weuld have it,
they were ill-prepared for such an ordeal.
Failure to withdraw in time, AID offi-

cials confided, would have mcant pr..
ceeding with an action about which they
lacked sufficient knowlcdge.

AID has announced no plans to rc-
enter the claim, though the three partics
involved in the matter quite indepen-
dently assert that the possibility of its
revival precludes their disclosure of the
disputed issucs. In question apparently

‘is the interpretation of certain clauscs

purportedly in the agrecment which the
Bangkok Bank invoked in justification
of its blocking action. Mr Cogliandro in-
sists there can be no justification and
forecasts that since in his view the
matter is at the heart of Calthai's fi-
nancial problems, a future settlement of
the claim is incvitable.

Charles Cogliandro’s argument is that
the bank's failure to release promised
funds triggered off the suspension of
financial aid at the outset of the corn-
buying scason. He asscrts that the com-
moditics business is notoriously subject
to extreme fluctuations in its fortunes,
and that if Calthai had been financially
operative during the recent harvest sea-
son, the very handsome profits it would
have earncd would have helped towards
the recovery of its very handsome losees.

Lost opportuniti:? 1t may now be
too late for an o e wily of the
rewards that would e ceraed to
Calthai were 1t perne ' 0 1 —puiate
last scason. In a sense, the crash has
come at a very inconvenient moment.
Grain prices are riving above normil
levels and foreipn buyers e able to con-
sume more than Thailand ¢ v sapply.
This favourable situ. tin T ho wereal-
ed by an unc.pecied spustm toregn
demand and s o ceptunce by Japan of
a free maiket price for Vhaimare.

For several years the trade o maize
has bLeen governed by an agreement
under which Japan buys Tha comn at a
price based on prevailing Chicaso rates.
This price was artificially depressed by
a longshoreman's stnke in the United
States which began in December and s
only now coming to an cnd. The Chica-
go pricc fell to US$33.17 per ton
against the prevaiting Far East price
of US$59-62 per ton. Some shipments
have  been  fetching s much s
USE70. Before the stike breon, tae
Bozrd of Trade souylit e
of afree market price by the Jopan leed
Trade Association. This action was sup-

halaluias
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(54 by the Ministry of Lconomic Afl-
RD which had independently received
. ::-n\c advice catlier from a Chicago
voear epecially recruited to study
¢ taaree priving problem.

[opute diminishing stocks in Bang-
b\, Japan held cut until 18 February
Slent 3 communigque announced fice
Lstions on price and quantity for

]
.
.
[
[}
.

17400 tons remain to be shipped be-
{ 1¢ July, when it is expected that the
e ent agreement will incorporate a new,
. te ahantageous pricing formula or a
. -unwdion of the present arrange-
rent M oscems clear that in future
" atand will come to depend less on
Jazan, whose share of the export mar-
1 -1 has declined noticeably this year.
1te expansion of the cattle fecd in-
&ty on Taiwan has raised that coun-
t.y annual demand for maize  to
v 0 tons, Since Taiwan can hardly
a1 d the very sibstantial orders that
w - d muke it a worthwhile market for
A-cncan suppliers, it can be expected
15 Jooh to Thailand for a substantial
" pettion of future shipments.

14 the current season Thailand’s pro-
¢action has fallen below target, and urg-
@ to intensify  produciion, have
viene from none other than Dr Puey
Ua vakorn, Governor of the Bank of
Tiatd, 1t was just this step-up in
production-and prefits—that Calabrian
en s o'ly set out to achieve.

Armed to the hilt with substantial
wiemards against losses,  Calabrinn's
3, atanee on the Thai scene miracu-
I uly eseaped the public uproar that
croeted the carlier formation for si-
salar ebjectives of a Japanese scheme.
e Japanese scheme had to be shelved.
Caabnan, having had a chance to esta-
tiohoits name with the growers, has
toa bt their confidence by failing to
make pood purchasing promises at the
st duanvest,

Interested buyers. US. povernment
vources in Danghok affirm their continu-
¢Jd behief in the objectives which lod
Al taaaslst Calthul. Most deslred Is the
“amler of the firm as soon as possible
tv 3 restructured com trading company
tiked by adequate funds and sound
ranarement. An attempt to establish
2 book value of Calthal is being made

font bt the full fapect of the
v debts vl not be Yoownfor

e remainder of the season. Only some - -

some time. The Krung Thai Bank, the

Bank of Agriculturc and Agricultural
Cooperatives, and  Thai Wah stand
among the local creditors. Calthai owes
some USS30,000 to the Commercial
Trading Corporation of Taiwan,

To minimisc the final losscs dis-
cussions have been held with Thai fi-
nancial institutions to work out a prac-
tical solution which will retain the ma-
ximum benefit for the fanners and en-
surc the continucd existence of the
company as an cconomic proposition.
In addition, AID haus before it propo-
sals for the purchase of Calthai stock
andfor assets. These were presented in
February in reply to an invitation
extended last year to Continental Grain,
Ralston Purina, Cargill-Tradax and C.
Brewer & Co., four of the world's
largest grain trading interests.

Keen interest is reported in acquiring
key Kalthai installations. A possi-
bl purchaser is the Cargill-Tradax group
which opened an office of Tradax Ltd.
in Banghok last July. A closc study of
maize trading conds 1ons is being un-
dertaken by Tradax representative Stan-
ley M Smith, who confirms the group's
eagemness to develop its activities in
Thailand which for the moment are
concentrated on the export of tapio-
ca to Furope. Maize holds good pros-
pects, says Mr Smith in a Sitlom Road
office hooked into Cargill’s worldwide
telex network, Calthai's successful in-
troduction of mechanised handling has
also encouraped plans by a Thai-Japan
joint ventuie foi o dryer and wholesale
godown at Tha Rua, and a steel barge
shuttle scrvice which wonld move the
comn dircet to the shipside at Bangkok.

Over to .he lawyers, Meanwhile, Cal-
thai contirnes to lunction, sclling off
its temaining stocks, salvaging what it
can for the liquidator. Colonel Muccl, a
disappointed man, Is staying on as ma-
nagee but his orders come from AlD.
The forcign staff have been reduced to
six, the Thai to about 70.

Most disillusioned of all {s Charles
Cogliandro, or so {t would scem. He is
secking an injunction in Bangkok on 18
March to prevent disposal of the Calthal
asscts until the dispute Is settled by ar-
bitration. The motion secks the esia-
blishmant of a rew Eowrd represanting
formee and nrw direcivni. The injuic.
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, .
tion 18 preliminary to un action chal-
fenging the legality of the registration
of thegiew directors with the Ministey of
teonomic Affuirs.

In Washington, an action ¢claiming a
minimum of USS 2 million damages and
the return to Calabrian of Calthai stock
is before the American Arbiteation As-
sociation. which cnjoys a judicial status

fpr the scttlement of disputes. AID ;

lawycrs arc preparing to answer Cala-
brian’s contentions. Yet another source
of friction between the two parties is

Risk—free investment: the best of

Helping the Amcrican businessman
to help himself and at the same time the
people of friendly overscas countrics is
the aim of a number of progiams ad-
ministered by the Agency for Interna-
tional Development, which forms part of
the Department of State, U.S. Govern-
ment,

Two principal types of investment .

guarantees are available, the Specific
Risk Investment Guaranty Program, and
the Extended Risk Guarantics of Loans
for Private Projects Program, both ad-
ministercd under the Foreign Assistance
Act of 1961, with subscquent amend-
ments

The Speafic Risk Program seeks to
encourage businessmen to imvest in pro-
jects of vatue both for the interests of
the United States and the host country

by inwuring such new invostimentsagainst.

fosses arising from the speaific political
risks of anconvertibility of currency,
expropriation, and of damage resulting
from wat, revolution or insurrection.
Protection is not,  however, offered
against such rishs ay the devaluation of
a foreign cutrency, default of a buyer in
paymng for puichuses, the failure of a
borrower to repay due to commercial
losscs, or against other nonmal business
risks that attend any investment. Thus
the intention is to place Ametican busi-
nessmen in the same pusition in respect
of Investments in developing countries
us they would be iny developed coun-
try. temoving the spechal risks attendant
un sy oprations but rotaming tarmal

their differing interpretation of the role -
of arbitration in the agreement, Cala-
brian contends that any disputes arising
must be scttled first by arbitration,
whercas AID insists that arbitration can
take place only if both partics consent
to this procedure.

The complexity of the legal and fi-
nancial issucs involved is kecping Mr
Cogliandro and his legal advisors busy
commuting between New York, Wa-

shington and Bangkok. A move from the

elcgance of the Erawan to more modest

businecss risks.

The Extended Risk Guarantic
Loans for Private Projects scheme o
somewhat different. Its purpose is 1o
facilitate and increase the participation
of private enterprise and private institu-
tions in furthering the development of
productive capacitics and increasing so-
cial progress in less-developed countrics
regarded as friendly to the United States.

To further this aim, the Agency for
Internaticnal Development guarantecs
a lender against up to 75 per cent of
los s incurred on a long-term luan made
to cnterpriscs or institutions which con-
tribute to cconomic or social develop-
ment, and the guarantee includes e
provisions of the specific risk program
alsu. In addition, the lender may insure
the remaining 25 per cent of the invest-
ment under the specific risk program.

There are 3 number of conditions for
insurance. The lender must be a US.
citizen or organisation, and substantially
owned by US. atizens. The project
must be one which secks to further the
development of the cconomic resources
and productive capacities of the country,
and excludes luxury industries such as
cosmetics ot alcoholic beverages. [t must
also be primarily u private cnterprisc-
a government may participate provided
only that private individuals maintuin
control. The basic financial plan must be
sound, and there must be ample coverage
for the guarantecd Jebt, Siwe the ine

_ host country if it wee to e

accommodation at the Amarin typities
the changed status of his furtunes. Said
Mr Cogliandro: “To me, the most trapic
aspect of the whole affair is the spec...
cle of US government and a US finn in
conflict in a foreign country. [t's some-
thing 1 would want to avoid at all costs.
Neither of us is really responsible for
bringing this crisis to a head. Even at
this late stage, | still hope some way
may be found of uniting our forces
against the financial circles which have
brought hardship not only to us but to
the farming people of Thailand.”

—
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both worlds

terests of the United States arc also a
criterion  for cvaluation, the project
should involve US. procurement subs-
tantially cqual to the guaranteed loan,
and the object of the enterprise shonld
not be to produce abroad for expoit to
the United States, thus aiming mamly to
profit from lower costs in a forcign
country. The economic philosopliesand
policy of the United States ure alree
flected in the provistous, Fusa project
involving a monopol, v dufavourcd, as
is one which might affect the « 5 cco-
nomy adversely. Finally & request will
be turncd down if the investons, the US.
entreprencur or the local issociates are
of such bad reputation that the U5
would be injured in its t-hations with the
wled
with the activitess of such mdividinals
Under the Latended Risk program,
loans for investiment m some 70 coun-
tries including Thalwd. are avalable
for guarantee. Hhtherto, thiee sudh gy
rantees have been approved an livoed
The beneficianies fve Leon intoreon:
tinental Housing, winch reconed o poae
rantee of USE S muthon for o housing
project, Siami Kraft Paper. which recened
a guarantee of US$H073.000 fur s
Kraft paper mill, and finatly the Calabroan
Company, which reccived a gnarantes o
USS 3 million for grain processing and
crop financing. o total of L8412 07¢ 000
inextended rok grarimiies »
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FIELD AND FORAGE CROPS

The Role of These Crops in Thailand's Apriculture

Crops other than rice, while presently not occupying a
largo proportion of the total crop arca in Thailand, reprcgent a
considerable source of income and food to Thai farmers, They liko-
wiso are Important to the gencral oconomic stability of the country,
Moreover, the potential aroa that could bo devoted to crops such as
groundnuts, soybcans, sorghum, corn, popcorn, forepcs, and fiber
crops is many timcs groater than that presently utilized, Much land
could boe planted to another crop following rice provided water could
be made available, bottor cultural methods cmployecd, or crops with
lower water requirements, such as sorghum or forngos, used, Some
land now used for rice produces very low yields, Such areuas could
more profitably be used to produce other crops, Rescarch is noeded
to doterminc the best crops for these arcas, Land with sparse voge-
tation surrounding ricec paddies not being productively used may be
efficiontly utilizod for the culturo of somc of thecso crops,

Sinco dotailed survoeys of soil conditions have not been
made in much of Thailand, undoubtedly thecro arse arcas not now cropped
and not suited to rice production that could be brought into the culture
of other crops, All these conditions reprosent a great potential for
many crops other than rice,

Thailand's economy 1a basced to & larpe depgrec on tho price
of ricc on the world market., Fluctuationa in this prlce has a
resultant cffect upon tho general welfare of the farmer, In a
country that hag as preat a potentinl for diversification with othor
crops 18 Thailand, thero should be a continuour, cxpnnded and coordi-
nated rosoarch program in Licld and fornge crops to provide the
nacossary information whereby farmers can tuko advantape of thoso
possibilitios to improve tho overall food production of tho country
and thoir economic atatus, Once improvod varleities of crops have
bocn found and botter cultural methods detorminud, thoso should bo
domonstrated nnd distributed to farmers through tho facilities of the
Extonsion Servico,



CORN INVESTIGATIONS IN THAILAND

Corn investigations with MSA assistance were bepgun in Thailand in
December 1951 with observations of plantings made from seed of six varieties
received from the Agricultural Institute, Bogor, Indonesia. These were
planted on raised beds at Bangkhen and notes taken, which are summarized
in Table 1. In these observations two varieties appeared quite promising,
namely, C_104 - Durum 28 and C 102 - Maja 7. Cl01 Gele Menado 1 and C.103 -
Colombo 27 were rated Fair and Fain—,respectlvely, and the other two varietiea,

Poor and Very Poor.

With the acquisition of additional lots of sced from Dr. I, E, Melhus,
of the Iowa State College Tropical Research Center, Antigua, Guatemala,
Central America, and from Cuba and El 3alvador supplied by Mr, Howard Hyland,
Field Crops'Introductions, B.P.I., U.S.D.A., together with collections of
varieties from various places in Thailand, other plantings were made on
April 2 and 3 and May 12 and 28, 1952. Notes on thcse observations are given
in Tables 2, ? and 4. The following varietics appeared to be quite promising:
C 104, Durum 28, C 102, Maja 7, and C 119, No. 732 from Indonesia; C 110 Tiquisate
Golden Yellow, c 111, Selection 142-48, and a hybrid C 118 Guatemala Top Cross
112 A 45 x 7 A 35 from Guatemala; another hybrid, C 117 Cuban 4 way cross 67-51,
C 121, salvadorean Yellow No., 1, € 123 Empalezada; and C 124 Venezuela No, 3 -
from El Salvador; and C 113, a local Thai yellow dent corn from Tap Kwang.

Varicety Trial at Tap hwang May-August 1952

Dr. I, E. Melhus, of Iowa State College and the Tropical Rescarch Center,
Antigua, Guatemala, Central America, who in carly 1952 served on the staff of
MSA in Indonesia as Advisor on Corn Invuestijgations, supplicd enouph seed for a
variety trial of eight varietioes which he was testing in Indonesia. To these
were added a local variety C 113, yellow dent from Tap RKwang. The experiment
was planted in a randomizced block at Tap Kwang on a dark colored 5ilt loam soil,
on May 3, 1952. Tap Kuang is at an clevation of about 50 ft. above sca level,
Three replications, X, Y, and Z (Table 5) of cach varicty, were planted in single
rows cach 10 meters long, in hills 1 meter apart, and rows spaced 1 meter apart,
Four kornels were planted per hill and when the plants were 25 cm high were
thinned to 2 plants per hill, Eightecn grams (30 Kg. por rai) of ammoniated
phosphatc (11-48-0) fertilizer was applied at the side of and below the sved
in each hill. One varicty, C 116-Us sinpgle cross 187 - 2 x L 317, failed to
gominato and these plots wero planted with the check vardety C 113 - Tap Kwang

yellow dent, to insure uniformity in the plots.

The results of this trial are given in Tables 5, 6 and 7. Yioeld differences
botweon varicties are highly significant. The top ranking varicties on tho basin
of yields woroe G 118, C 117, and C 113, Tho firet two aro hybrids and the lattop
an open pollinated varicty which han boon grown at the Tap Kwang Station, in East
Central Thailand, for the pnot 30 years., It was introduced from southeastern U.S,
at that timo by Princo dithiporn, and preosumnbiy was called Nicholmon's yellow
dont. The datn indicato that ylelds could v increasod materially through she
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development and use of hybrids. The best hybrid (C 118) out-yiulded the beat
open pollinated variety (C 113) by 14%, and showed an increase in yield of
i fifover the average for the three top ranking open pollinated varietius
(€113, C 111, and C 10). Undoubtedly, hybrid variotics that would show oven
greater iucreases could be developed to mcet specific local conditions in

Thailand.
Disregarding the two hybrid varieties, three open pollinated varieties

appear promising. These are the local variety, C 113 and the two from Cuatee
mala, C 111 and C 110. Additional tests are nceded to determine the best of

thesa,

Variety Trials at Tha Phra and Surin,
Northeast Thailand, May-August 1952

With the limited amount of seced available, two variety trials were con-
ducted at Tha Phra and Surin in Northcast Thrriland during the period from
May 3 to August 28, 1952. The experiment was planted on a deep loamy sand
soil at Tha Phra where the clevation above sca level is approximately 530 feet.
The soil is classcd as moderately low in productivity. At Surin the trial was
planted on a loamy sand s0il, somewhat less productive than that at Tha Phra.
Here the elevation is approximately 490 feet above sea levol. Although no
rainfall records were available, the available moisture was more than adequate

Lo mature a pood corn crop,

The swne varictics were plunted at both locations, using randomized blocka,
with three replications.  Euchi plot conuisted of four rows of 12 two-plant hilla,
with a spacing between hills of 1 meter x 1 meter. Anmoninted Phouphate (11=4n0
fortilizer was applied at the rate of 18 grams per hill (30 Kpo per ral) at the
side of and bulow the seed. Ten hills from Lhe middle two rows (with one hill
on vach und discarded in vach of these rows) were harvested o yicld, The ree
sults of the Tha Phra trial are shown in Tables 8 and Y ana that of Surin in

Tables 10, 11 and 12,

Diffirences in yields botween varictics wep hiphly sipnificant in both
trialu.  The rankiopes, cuitting varfoty € 103, were jdentieal oxcept that C 113
was firat unt C 104 second at Tha Phra, while their positions were povaraed at
Surin.  In loth casen varictien € 105 and ¢ 104 Yicldod very poorly, Varioty
C 103 which ranked second ot Surin was sixth at Tha Phra, Variotios € 113 and
C 104 wurs within the %L Jevel of L.u.D. nnd thedu, and variction C 111, C 102
and C 110 foll within the 17 Yevel of L. D, at both locations,

At g rosull of theaw teats varieties C 113 and G 104 appear Lo have conside
erable prominu and C 111, € 102 and € 110 Vikewine ape worthy of further teating.
€ 103 nhould alwo bw investigated furthor to dotommine U noma factor may havy
gona unnoticed in Lhe toal at Tha Phra, which lowared itp ranking over that at

Surin,
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Additional Observations and Varicty Trials

Since the observations and trials shown in the atiached tebles were made
twelve additional varietics have boen collected, making o total in all of 36.
These have been planted for observation and seed increase, but obscrvations
and notes are not available ot this time,

A corn varicty trial was plented at tro Kunn fud Agriculturil Exporiment
Stetion, near Patalung, on Noveamber 12, 1952, This includes twelve of the
varieties which have looked promising from obsurvation and previous varioty
trials,

Rocommendationa

1. Corn Imjrovement

Hybrid corn, on th: basis of the results in the Tap Kwang trial (T:bles 5,
6 and 7), and experiences elsewhere around the world, has a definite place in
Thailand's wpriculture,  The tests oo far conducted also indicate that there arc
some very promizing stocks of epen pollinited verieties from which solechvions
could be mide for starting hybrid com brooding work, However, at present {4
{e questionsble whether o dmpuovinent propron based upon the dovelojment of
hybrids should be started.  Thepe are ab present no Thal sclonticots nisiened
to do corn work, nd no cne with sufficient caporsonce in Crup dmprovenent ape
pears to be avail:ble ot the prosont time,  Fofore nuch Propriis Cali by Suceesge
ful men in cufficiont nunmiory rast Le train o, AR wone, Thatluna tolay las no
seed multiplication propr s for any crous, nor 4o they have the £ocilitien doe
veloped or porsonnel trained to Ltart such provran, No o channeds o bhe diue
tribution of improved secd hive boon salficrently developod e yot, o that it
would b porsinle to pot Lybrid curn seed to farser vach yuear,  Ghere must L
inturest {n developing these facilitics and chann lu, and sone acfinive planning
to do semathing =long those Yinou bLufors a succensful hybrid corn program cian bw
launchied,

For the present, hen, and until BLopy are taken 10 ¢orroet thu sbove cone
ditiona, emphanin chould be on tratning Thet apronoststy Lo scleet she better
varicticn of op ni pollirated corn for distribution to famers, in this proceos
they will coin caperience and sceure tralning in working with the corn crop
that will b veluable when a hybrid corn preyrss §s lhunchud.

2. dariety Trials

antle tre vaploty triale have indiecatued Lhat eortaln varictiovs have distinet
possiblilitics {n tiune logations where thoe bushs werc conducted befare sny cune
elusive peciesrondations can be made Lhese food Lo Lo ropeated a number of $ires,
ard new varieties, ss Loy are acquir.d, toated along with the old, Teals should
be repoatcd at Tap hwang, Tha Phra, Surin and Patalung, and new locatiors for
triale selectvud at Jan Patong and Kok Jamrong, A3 \he neod arises, \risls nay w
expanded to other arcas,
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3, Time of Planting

Studius should be conducted in various sections of Thailand to deturmine the
pest planting datcs for corn. Corn is grown in some sections during two and somc~
times three sceasons. Information is nceded on when during cach of these seasons

{t is bust to plant.

4. Cultural Methods

Corn ficlds in Thailand have been observed to bo very wecdy., General practice
is to cultivate once, sometimus not at all, after planting. Studies of frequency
of cultiv.tion, as wcll as other cultural practices, such as row spacing, planting

ratcs, cte. should be conducted.
The possibilitics of inter-cropping with other crops, such as pcanuts, should
be invecatipatod,

5. Corn Fertilization and Crop Rotationa

Observations indicate that it 15 questionable whuther corn can be grown success-
fully and profitably over 1 period of ycars, even in good cropping systcms, without
the use of fertilizers. Even on the redatively poor soils of Northeast Thailand,
yiolds the cquivilent of over 45 UL, bushels per nerc were obtadned from the best
varicty in the tricdl ot Tha Para, by using the couivalent of 165 lbs. por Ulo, acre
of a 11-42-0 fortilizer., Thiu is 4 pood yleld for southeastorn Unjted States even
on better soiln than those of Northeast Thailand, With fortiltzer corn can undoubtude
ly bu prown on mony wodls now considercd too poor.  However, studicn should be made
to determine nuch thinga as what kind, how much, when to apply, and how to apply
fortilirors Lo the corn crop. Infommation and data aro noeded to determifio the
buit cropping nystems in which corn should be grown to obtain maximum yiclds, maine

tain soil productivity, and reduce soil orosion.

H. W, Ream
Field Crop 3pecialist

25 November 1952. MSA Bangkok, Thailand
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Summary of Notus of Corn Varictics Plontud for Cbservation

Bangkhen, Dec. 27, 1951

JABLE 1
- Height of Approx.

Variety - No.(Thai) plants av. Stalks Ear olze days to

Name and 3ource cm. maturity lating
101 Gele Mcnado 1 - Indoncsia 230 Sturdy Rather small 90 F
coon Maja 7 - Indoncsia 250 " Fair size a3 G
€103 Colombo 27 - Indonesia 215 - Rather small 100 F~
wevs+ Lurum 28 - Indonesia 270 Sturdy Large 97 VG
105 Bowman 124 - Indonesia <20 Rather  Medium 90 P+
c105 Gendjoh Warangen 411 - " 150 Vgi;: Small 90 VP
wea

Surmary of Not:s of Corn Varicties Planted nt Bangkhen, April 3, 1952

TIDVE 2
Varicty - No,(%hatl) Days to  Av.iit. itating on
Home and oource Maturity in em,  Appearancu Hemarka

C 108 Tuxpan U.5 Nonu Gurminated

6 104 Durum 8 -~ Indonesia 93 220 G

€109 C:lo Oos* Java 4 - " 9, 199 F

0 214 187-2XL217 U3 54r:la Cross 106 237 0] Large varsjno lodging.

C 114 White Varicty = Sun Patong 95 153 VP Very small vars =
Thailand stunt.d plants.
san Patong

C 115 Yollow Variuty “éﬁgilzngnb 86 120 vp Suvury lodpeing,

C 110 MMeantanta 0oy Yollow = 9& 237 L [1) Fara modium 8120 =
Guatemala no lodping,

¢ 111 S8election 147-48 104 2L0 Vo Earn larps =

no _lodging,
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Summary of Notes of Corn Varieties Planted at Bangkhen, April 2, 1952
) TABLE 3
Variety - No.(Thai) Days to Av.Ht. Rating on
Name and Source Maturity in Cm., Appearance Remarks

C 101 Gele Menado 1 - Indonesia 99 211 F Stalks sturdy - ears
quite small.

€ 102 Maja 7 - " 100 228 G-  Stalks sturdy - ears
fair size,

S 193 Colombo 27 - " 100 242 M Stalks fairly sturdy -
ecars quite small,

¢ 105 Bowman 124 - " .9 224 F Stalks somewhat weak.

C 106 Gendjah Warangen 4ll= " 89 167 VP  Stalks weak and spind-

' ly.
C 113 Tap Kwang - Yellow Dent = 102 2L G A number of stalks
Thailand badly lodged; large

ears,

C 110 Tiquisate Golden Yellow = 100 234 VG Stalks sturdy - cars

Guatomala medium,

€ 111 Selection 14248 = " 107 235 VG  Stalks very sturdy -
oars larpgo.

C 107 Moexican Juno = U3 99 220 - Only one plant.
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Bangkhen Animal Husbandry Farm
Summagz of Notes of Corn Varieties Planted May 12 & liay 28

Notes Taken August 5, 1952,

~TABLS 4

Height
Days to Plants Insect
Maturity in cm. Damage Rating

/
fariety - No.(Thai)

/ Name and Source Remarks

P

Gele Menado 1 - Indonesia 93 284 3 F Ears not uniform height,
many not well filled -
ears small.

10 Tiquisate Golden Yellow - 100 244 Ears not uniform height,
Guatemala . well filled large ears,
tight tips.

Clll Selection 142-48 - 1106 262 Ears quite uniform height,
very large, tips tight.

Cl16 187-2XL317 US Single Cross 93 206 Only 2 plants - short,
cars poorly filled,
small.

C117 67-51 - Cuban 4 Way Cross 1000 262 Ears very variable in
height, well rilled
large cars tips tight,

C118 112A45X7A35 - Guatemala 86 267 Ears variable heipht &

Top Cross maturity, large, well
filled cars, tips quite
opun,

Cl119 732 - Indonesian 100 270 Ears fairly unitomm in
height, nmedium sieu
oars, tipi op.n, biped
dn!hf\ﬁ',u bad,

Cl20 734 = " 85 23 Ears fairly unitors in
hedpht, cord sanll,

C121 Salvadorcan Yellow No. 1 98 270 Ears talely wnitom o

El Jalvador hotpht, st g,

Lifa nomowhnt pren,

€122 Tavoron (White Kernel) e, 227 Earo viry variable in
El Lalvadop hedpht, mediue U amald
pleo, tips no diw, ticht,

Cl2) FEmpalezada (Wnite Keppol) a, 238 Fara falrly uniform holpht

k1 Salvador largo,tipa modiug tipht,

Cl2k Vencruula No,) (White Kernel) 110 229 Ears fairly unifom in

El Galvador

heipght, very large tipa
somowhat opon,
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Corn Variety Trial Tap Kwang lay = Aug. 1952

TABLE 5
' ' Variety-No,-Name Yield in Kilograms per Rai
X Y 2 lican
C101 Gele lienado 1 = Indonesia 270,2 185,8 209.6 221.8
, 0110 Tiquisate Golden Yellow - Guatemala 444.8  494.0 540.8  493.2
C111 Selection 142-48 - Guatemala 41,3 489,33 635.2 533.9
€113 (Check) Yellow Dent = Tap Kwang, Thailand 527.7 591,6 625.3 58l.5
C117 67-51 Cubzan 4 Way Cross = Hybrid 603,6 572,6 653,3 609.9
€118 112A45X7A35 Guatemalan Top Cross 585,1 695.,5 705.,3 662,0
€119 Indonesian No, 732 349.4  363.9 336.2  349.8
€120 Iricuzninn Vo 22, 481,6  L34,4 339,5  418,5
TABLE 6 Analysis of Data
Variation D.F, Sum i:oan S F. Valuo
Due _to Squares Square
Blocks 2 6,202,12 3,101,06 0.951
Varictios 7 451,880,12  64,554.30 16,79.¥
Foror 14 45,674,25 3,262,45 57,18

v¥ Hichly Significant
Ranking of Variction

TABIE 7

Rnnle Varioaty=No,=lnme Mecun Yield 3n Ko, por Rad
1 C118  112A49X7A35 Guatemalan Top Ciroas 661,96
2 Cl117 67-51 Cuban 4 May Crouss = Hybrid (™,93
3 (‘d_]_}___(ﬁm»‘\;k) Yollow Dent, - Tap Kunpe, Thailand G181, 53 55 lavel
/ CLLI_sedencton JAr=A = Gundorally 243,04 14 level
5 Cl1O0 Tigulisote Goldon Yo!low = Guntenala 493,20
) Clav  lodoneatan o, 73, 418,50
7 Cl19 Indlonosian No,'ti2 349.8)
8 G101 Gepn Mepato 1 - 1ndonasig ”

Standand Error of lMoan e 32,90
L.S.D. §l‘;‘; L J 13“.82
5% n 100,023
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1963 ANNUAL REPORT

Joint Thailand-USOM Crop Production Committee
Ministry of Agriculture, Bangkok

INTRODUCTION

In the present report the writer has attempted to illustrate
the cooperative role USOM has played in helping to promote Thailland's
corn industry. In many cases that attempt may give the migtaken
impression that USOM uchicved this progress alone, Actually, such
ig not the casc. The eftfort that has promoted this industry is the
direct result of a very close cooperation between USOM and the
Government of Thalland.

It has, In foct, been difticult to geparate the erforts and
contributions ot USOM wid thone ot the Thal guyernment . Duringe many
years of 1t operation, USOM did not uttempt Lo distingulish 1ty
development, programs Crom those ot the hoot country . The cooperating

partiea, to o lapge wmeanure, neted ng one, A oo result, the yort

each government plnyed in corn development, cannot, be def'lned preclaely.
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PlnRT I, THE DEVELOPMENT OF THAILAND *75. CORN IH[!!SId

hy The Importance of Corn to Thailand's Economy

Among the developihg natuons, Thailand is cited as one which has made
outstanding economic progress. The Kingdom's development is noteworthy on
two accounts. First, it has moved at a rapidly accelerating pace since 1950.
Second, this progress has been achieved quite largely through increased
agricultural production. In contrast, the European community of nations,
Japan, and other countries emerging from instability after Vorld War II, de-
pended on industry for their recovery.

The story of Thalland's oconomic progress is directly related to that
of its crop divorsification, a program in which the AID program has played
a major role. It is morc than a coincidence that U, S. technical assistane?
to Thailand began in 1950 and that one of its strongest programs has been
that of crop cevelopment, |

Peforo 19%0, the Kingdom depended hoavily on rico for her foreign
exchango earnings. That year 34,625,000 rai a woro planted to the crop.
The rico hM’V"f‘L_,O‘luallud 6,782,000 tonn and its valuo was ¢atimated at
F5,190,600,000, ‘ Total rice npd rice product uxports equalled 1,419,090
tons and warned Y1,074,285,000 in foreign exchango,

In tho sane yuar, 1950, only 218,000 rai of corn wore planted. Froduo=
tion oqualled 26,900 Ltons and tim value of Lhe crop was eatimated at

ﬂ‘),ID0.0()). Of thims, 12,630 tons were exported and earned $10,479,000 in

foreign exchangea.

L ) rad = WI0) acre
12 1 4 (baht) = §,09



~3-

Ten years later, in 1960, 37,107,000 rai of rice were planted and
7,789,000 tons of rice were harvested having an estimated value of
P6,628,100,000, Total rice and rice product exports equalled 1,213,040 tons
and earned F2,596,241,000 in foreign exchange.

In contrast to rice, by 1960 developments in com were remarkable,
1,785,000 rai of corn were planted, 543,900 tons of grain were harvested
and the value of the crop was B549,300,000. A total of 514,745 tons of
corn were exported, earning the nation ﬁ550,73h,000&1n foreign exchange.

In e ten-year poriod the area planted to corn increased more than 800 per cent,
Production increased more than twenty times over that of 1950, and the fore
eign exchange carned by corn was over <1 per cent of that earned by rice

in the same yoar,

Over tho same ten years the area in rice production increused enly
2,482,000 rai, a rolatively small oxpansion. Most areas suitoed for paddy
production hod been under cultivation for many years alruady and new aroas
of inundated land for expansion were, practically spoaking, no longor avali-
able. Althouph production in 1960 uxcecded that irn 19% by 1,007,000 tons,
total exyports were actually down by <06,050 tons, Thin reflects & genoral
increase in nationad prosperity which enabled people to consute more rice,
and o population increrso entimated at 46 per year. The increased value of
exportud rice in 1960 an cumpored to 19% was H921,956,000 a gain which
resulted largely from tim higher price of Thai rice on the international

market,

L 1n 1960 the value of the corn orop was K549,300,000 whils the na.ion
earned H550,7)4,000 §n foreign exchange, The difference resulted from a

hold-over of part of the 1959 crop, the sale of which was reported under
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Recently released figures show that the 196< com crop reached 684,827
metric tons. The value of tho crop was §787,050,000. A total of 612,837
tons wero exported, ecerning ¥651,568,300. : By .1?962 Thailand wes tho world's
fourth exporter of corn, ranking efter the U, 5., Argentina, end South
africa. This domonstrates the importance corn has assumed in the national

economy .

/1 Due to difficulty in agreement on fixing an equitable sale price with
Japan, axports to thut nution begin lote in 1962 nnd then continued well
into 1%3. Tho figuro B651,568,300 is the earnings from the 1962 commitment
though sales wtoended buyond the culondar yoar,

/2 In 1962 an additionsl ¥13,613,555 was also earned by tho export of

1),723 tons of corn meal,

Noto!

Statistice in this sootion were taken from "AGRICULTURAL 3tatistics
of Thalland, 1960 - A bullotin printed by the Agricultural Jtatistice Jectio n,
Division of Asricultural Economics, Office of the Under-3ecretary of itate,
Ministry of Agriculture, bangkok, Thallant,

1962 fipuren are banad on yot unpublished information recorded by the
port authurity of Hangkuk.
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B, USOM!'s Cooporative Role in Crop Diversification
Ly tradition the Thai people huve beon rice farmers, Their culture

for centuries has depended on rice, Until recently thore was good reason to
maintain that pattorn., The uplands were largely jungles and without
heevy equimnent they were difficult to clear. Malaria was a serious pro-
blem e2nd communication was almo.t non-existent because of the lack of roads,
USOM-Thai Coopourative efforts have boon influential in cnanging the
situation. By 1950, when the progrim began, it was alroady clear that rice
culture had been extended nlmost as far as was advisible, OSuch warly
agronomy ndviszors as Dr, H, H, Love recognized that an improved rice culture
would not support the national cconomy by itself. While he worked to devele
op the superior rice varictivs fhatlandt 4 using today, he rezomuended
that the Agriculture Departaent bo strengthened and mado independent of
rice, /1 oseparsto Kice Dupartment was formod and Agriculture was encouraged
to intainify {tn research on upland crep productien,
dwong tts firat ef‘artn thu Crup Develomment Projoct introduced and
tosted large nunbern of rico 53 waell as uplend cropa, D, love ana
Mr. Boward Rean wore aarly U, 5, instigators in this program, Asong the
"nm Counterparta wers Ur, Sala Dasanants and De, Keud Ivnyasineha, Dosides
eorn, many varictiea of ketuaf, cadhava, €aptourboan, odiblo legimes, fruft
eropd and vegelalle tecda hove continued to bo introduced ond tested undep
the progras startet When, The dovelopsent of means Ly Witeh such crups
ebn best Lo produced and sultijltcl under locnl conditicns has boen Lhe
gecond phaso of thia jpagrem, 1000 eovidapeo of ths buctcess af the Wik
18 dhanat by the raiid o aning ol uwilznd arcas for Lhe produelion of Ao
Crepa, & W..le purles uf puch (Fopa are v grown on pomanchl [ares vhich

_Mplay the laproved farming prasiices wirked out under the Crip Devalopment
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Projoot. In somo cases the program has entered a third stage, i.e, spoci~
fic breeding programs. hn excmple of this is work on corn to develop
varieties which fit specific needs. That work is reported under Part II
of this paper.

The success of the occop dovelopment program is illustrated in the
following table which shows thu arca cultiveted, the production, &and the
export value of four principal upland cropst corn, kenaf, cassava and

castorboan from 1950 to 1960.
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SLTIVITID, PRCTUCTION, !¥D FYPORT VALUE OF CORN, KENAF, CASSAVA AND CASTORBEAN (1950-1960)

irma Cltivated Prodiction Value of Exports
2,000 rag 1,000 tons 1,000 Baht

s | ¥emsf Cazzava Castcrbezr Corn | Yenaf Cassava Kastorbean Com '} Kenaf |Cassava Castorbi
1840 <8 a1 <5 <7 <6.9 L.7 256 3.2 10,479 1,296 | 29,9.0 1,

>
MBS B a2 z5 ez L7 20.0 256 12,5 ‘ 21,307 L,337 | 17,485 39,
1942 bCh) £7 es 73 LL.e | 131 257 10.C 27,923 | 2,931 ] 2,089 51,1.:3
1923 | = C * és .2 2.0 282 5.2 ‘” L4,958 | 7,662 | 45,810 52,3
1% 2 37 eL S €2.3 2.2 223 16.2 56,11 111,94t 70,579 L4228,
3533 L7 53 1) 51 67.5 5.2 258 15.5 79,998 | 2,537 ] £9,165 35,8
15% poiA 5 55 e L2 17.0 225 23.9 56,123 | 12,645 112,153 62,9

1587 K 78 249 166 T 2 R L18 32,5 7L,351 | 46,128 | 134,678 86,5

0L B2 i 276 1Ly 1246.3 3.4 127 2.5 122,667 | 69,445 [ 191,265 L2 F
Eog. $oo-) - - ~ -~ Ll ~ -~ - - -
3% LS ) 27 $7 1 176 317.2 5.0 | 1,023 3.0 249,512 | 82,323 | 223,1¢1 7713
1%iC 1 L, 7es 277 L7 17 CL3.G | Z71.73 1,ccz L2.0 520,725 <I8,0eL | 287,038 715
1 B ! -
{1 agricolrural Soatiztics cf Thallanz, Rulletin ty Agricultur o otitiziiss Lecticn Division of Agricultural
- - -~ ” - ~— .. bty ~1 - ms_
c.oralcs, OIfice cf the Under-letretsry of Sizte, linisir: of i t.o.ture, Zzngkor, Thailand,
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The semples cited are important because they represent export crops
which earn foreign exchange upon which the growth of the national economy
depends. Equally important, though not cited, is increased production of .
the edible legumes such as peanuts, soybeans and mungheans of the vegetable
orops and of ‘.“.he loosl fruits, In the latter cases, inoreased production
has largely gone into domestic consumption,

What has be;n schieved is the result of seversl joint Thaei programs.
The Crop Development Project could not have done the job alone,

Beginning in 1950, the Malaria Control Program freed thousands of ral
of upland areas of malaria and made them habitable for cultivetion.
USOM-financed roads sush as the Friendship Highway made communicati on poss-
ible in areas that had been inaccessable, Along such roads, it became
possible to transport the new crops back to the consuming markets, USOM
assisted land settlement cooperatives m& with USihIDeprocured bulldozers,
the jungles were oleared for these settlements, USOM assistance helped
tna developing rurel areas with Community Development projects, with
Agricultural Extension Education, end with Oredit and Marketing Coops.

USOM expenditures helped bolster the nation and stimulate its economy,
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C. The Early History of Corn in Thailand

The first introductions of corn into Southesst Asia date back to a
period shortly after the Buropean cclonization of the Americas. Corn was
brought to Europe on Columbus' second voyage from the New World, Soon there-
after Portuguese merchant ships introduced the orop to Africa. By the middle
of the 16th century, the Portuguese are known to have teken corn to China.
Probably it also arrived in Thailand ebout this time as the Portuguese ships
that traded with China also frequented ports in Thailand in the l6th century,
In any case, corn was being grown at Lyuthyaby the middle of the Ayuthya
period 1350-1767. The crop, however, appears to have been grown mostly as

an oddity until relatively recent ‘c.imes.ll

after World War I, sporadic interest developed in the production of
corn among certain individuals who had the opportunity to observe it in the
United States. Such a person wes Prince Sidhiporn Kridakorn who introduced
two verieties of dent corn in 1932, while Director General of the Department

of Agriculture. These were multiplied and grown at the government farms

/1 This is not true of the Hill Tribes of Northern Thailand who appear to
have been growing and utilizing a rustic type of curn as part of their

diet over a long period. The first Christian missionaries to work among
them in Buma noted t'at these people were growing corn in the middle of the
19th century. At tho higher altitudes at which the Hill Tribes live the
conditions are poor for the production of rice, though it ias the staple diet.
Corn may have caught on because it yielded a larger crop and could be °

grown with very little care.
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for livestock feed. From then on, production gradually expanded. hs far
&s is known,subsequent introductions were of U, S. origin and were appa-
rently not well adapted to local conditions. They were poor in yield and .
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D. The .Introduction of "Guatemala' Corn

One of the early activities of the Thai-USOM Crop Development Project
was the introduction and observation of large numbers of crop varietles.
Among these corn was one of the most important. In 1950 and 1951, under
Dr. Love's directien, the program introduced a collection of corn varieties

from the U,S., and a second collection from Indonesia, where the Dutch had

been active in corn research.

In 1951 Mr. Howard Ream assisted in the plant introduction work together
with Mr. Somchai Dhamnoonragsa. From their observations, one variety among
the Indonesian collection especially impressed them, The variety responded
better to local conditions than did the American material. It yielded well
and the g:'ain was a flint type with a beautiful golden yellow color. The

¥ Y- variety was called "T{quisate Golden Flint®. It had in fact been introduced

A W Indonesla frt_)m Guatemala vnly a short time previously.@-' Mr. Ream

S
A
j e selected this variety which he called "Guatemala" ¢orn for prupagation.
& / 2 ’
0\4'3'{\,/” On Mr. Ream's advice USOM obtained 100 lbs. of "Guatemala! corn sexd

;
@’ W directly from its country of origin. This was multiplied at the Bangihen
/

c:?’ oF and Tha Pra Agriculture Experiment Stations during the 1952 growing r2ason

% and distributed to selected farmers for further multiplication in 19‘3. The
Y variety proved so successful that it rapidly became Thailand's only corn for

commercial production. It is estimated that "Guatemala" corn now {scount.a

for more than 95% of the corn exports.

A nT{quisate Golden Flint" was produced by the Jowa State Trorisal
Research Center in Antigua, Guatemala., It was developed a¢ a
varietal eross between a Cuban rlint corn and a Guatemalai dent
varioety. Tt was taken to Indonesia in 1949 by the director of the
center, Dr. Melhuse who served at the time as a consultant on a

8ix month asaignment in Indonesia.
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The program for introducing and multiplying ‘Guatemala" corn achieved
outstanding success, In 1962, ten years after the original propagation,
corn production had expanded from 281,000 rai to well over two million rai
and the value of the crop had increased from about 46 million baht to over
¥ 787,000,000 U S)?/B g, 55 0o
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E. The Broader Aspects of Corn Production

One occasionally hears the opinion that the construction of the Friend-
ship Highway, also USOM supported, was responsible for the success of corn
production in Thailand. Although it is true that large areas adjacent to
the highway have become profitable corn producing areas, due in part to the
convenient market access provided by the new road and to newly developing
foreign markets, it is also true that without the work of the agronomists
who sought out, tested, and established a well adapted variety, and who had
the seed multiplied, distributed and grown, the crop could not have prospered
in the area. Moreover, only about one-third of Thailand's corn is produced
in the vicinity of the highway. It is, however, of interest to note that
the 1960 and 1961 export earnings of the Guatemalan corn grown in the vicini-
ty of the heralded Friendship Highway could of themselves pay for the total
cost of its construction. Such observation helps to bring into proper per-
spective the relative importance of activities such as those of Crop Develop~
munt, which are comparatively insignificant in cost and seldom make dazzling
headlines, yet which contribute importantly to the development of Thailand's
economy. This le amply supported by another simple comparison: the total
cost of the Agronimic Development Project in baht and dollars for the ten-
vear period 1952-1%62 has been about $7 million,Zl whereas the total export
earings of "Guatemala" corn alone have been approximately $130 million

during the same perioc,

L Tt 1s &timated thas not, more than 10% of this sum was used for corn
researcl, For a deiailed break-down of how project funds were spent

see PART iT, Section J, "The U.S. Contribution to the Crop Development
Project",
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F. The Effect of Management Practices in Iner.z3ing Corn Production

Since 1951 the Crop Development Project has supported activities in
the fields of Agronomy, Soil Fertility and Crop Defense. Soon after the
introduction of "Guatemala" corn it became apparent that its yield depends
heavily on the management practices employed in growing it. Specific
requirements need to be provided if the variety is to approach the yield
of which it is capable.

The requirements of the crop were systematically studied and the
results of this research have gradually been passed on to the growers
through farm demonstrations and extension education. The success of this
research is borne out by continued national average increases in corn
yield. 1In 1950 the average yield of the corn orop was 127 kg. per rai.

By 1955 it had reached 196 kg, per rai, From then to the present the
national average has continued to increase ever more rapidly as shown by
the following table. By 1961 the national average reached 321 kg. per raz,
'+t by then it was apparent that, because of soil depletion, some areas
were already in danger of rapid decreases in production. The need of
chemical fertilizers and of land conservation practices had become evident.

This problem is discuseed in a later section,
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Table 2.

AVERAGE CORN PRODUCTION INCREASES (1950-1961)

Year Av, Yield
1950 127 kg/rai
1951 163
1952 165
1953 173
1954 191 "
1955 » 196
1956 225 M
1957 229
1958 238 o
1959 256 M
1960 306
1961 3210

1) Time of Seeding

Among the early research on "Guatemala" corn was a study on its
response to sunlight. Time of seeding was found to be closely related to
production. American technical advisors and Thai counterparts worked
together to study the problem. They found that in each area, highest yields
wese obtained when "Guatemala" corn was planted as early as possible after
the rains set in. Subsequent trials under irrigated conditions showed that
the variewy's ability to yield was proportionate to the number of sunlight
hours it received., Thus rain was the limiting factor in determining how
early to plant the crop in any particular area, The rain records over many

years were studied and from them recommended seeding dates were worked out



for the entire Kingdom. They correspond in eac.i area to the earliest date
that the monsoon normally falls in a continuous pattern. 1In the area
adjacent to the Friendship Highway, the rainy season is somewhat longer
than in Saraburi and Lopburi, Thailand's two other major corn production
areas. This allows the production of two crops of corn in some seasons.
The practice is not recommended because the first crop must be planted in
April or May, at least a month before the rains normally fall on a continu-
ous basis. The first crop frequently fails or, because of insufficient
.rain, it develops poorly. The second crop likewise yields less than a
planting at the recommended seeding date because 1t cannot be planted until
August or September, two months after the recommended seeding dates. USOM
and the Ministry of Agriculture jointly recommend one crop of corr followed
by a grain legume in the area.

2) Method of Seeding

TL was found that drilling the seed in rows, a method ¢ planting
gnnerally practised in the U.S., was not best when using the "Juatemala"
variety. Unlike many American hybrids, it never tillers and zenerally pru-
duces only one ear per stalk. This may account for the fact that best
yiclds are achieved when the variety is grown in hills. Successive trials
have revealed that a plantirng distance of 1 meter between rows and fifty cms,
between the hills in a row produce the highest yields.

Two plants per hill have been found to be the b:st number on old
goils, This {s equivalent to 6,400 plants per ral, On new land or en soils
where adoquate rates of chomical fertilizer are appliec 3 plants per hill,

a population rate of 9,600 plants per raj, have givan she highest ylelds,
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3) Seedbed and Cultivation Practices

The USOM agronomy advisors have continuously recommended that the
seedbed be carefully prepared before planting corn. They have recognized
the need of good cultivation to control competitive weeds. The importance
of good farm management practices was difficult to explain to the new
generation of corn farmers. Many of them had'been accustomed to growing
rice, a crop in which the fields are left unattended after the seed has been
planted until the rice is harvested.

Controlled trials were run in 1955 and 1956 by the USOM Agronomy
Advisors Messrs. Reece Dampf and Gordon Middleton to compare the yields
obtained when "Guatemala" corn was planted on poorly prepared land without
cultivation and when the crop was grown with adequate land management
pracvices, They found that the yield was proporiionate to the care given
it. Mitdleton was responsible for influencing some of the farmers in the
Pakchong Jrea who first imported tractors. ¢{ince then the success of those
farmers an¢ the boom in the corn market has encouraged the importation of
an ever increasing amount of farm machinery. As a conseriuence, seedbed
preparaion an¢ cultivation for the control of weeds has improved each year.

L) Corn Fertilization

Tie Crop Development Project has placed considerable emphasis on
corn fertiliiation and the use of chemical fertilizers in the production of
corn. Numerous comparative yicld trials have been run in various parta of
Thailand and genewlly they have demonstrated a good response to fertilizer
use, However, the ge of chemical fertilizers on corn has not expanded as
fast as had been hopea The reasons for this are various. The cost of

fertilizer is relatively exponsive. Adding to the expense is the fact that



transportation costs are high. Usually the fayu..r lives on credit until
he can sell his produce. Interest rates are high. The use of chemical
fertilizers has thus not always been compensatory, a fact vwhich has led
to the wide-sproad belief that fertilization is not necessary. Besides,
there is confusion on the part of jndividual farmers as to what fertilizer
ratios, grades and rates should be employed on their particular famms.

Considerable progress has been made in lessening the confusion.
As a result, the use of fertilizers in corn production 1s now helping to
inorease the national production average.

The first step in the fertilizer research program was to find a
suitable ratio of Nitrogen, Phosphorus and Potash. A 2N:2P2051 0 ratio
gave the best results for mogt corn producing areas of Thailand., As tae
soils analyses of the areas show that the natural supply of Nitrogen and
Phosphorus is moderate while that of Potash is high, the 2:2:1 rati: found

best in yield trials is as expected.

Next, different grades of fertilizers compiled in a 2:2:. ratio
wore compared to determine which formula gave highest response a. le'ast
cost. A 12:12:6 formula was calculated to be the most economizil. This
is equivalent to 12 kgs. of available N, 12 kgs. available P,(; and 6 kgs.
available KZO for each 100 kgs. of the formula used. The sources of ferti-
lizer generally employed are, ammonium sulphate, double suposphosphate and
potassium chloride.

Finally, so as to make further headway in dispelling the confusion,
a general applicaticn rate of 12-12-6 fertilizer grade was sgcught, In most
cases this has turned out to be 50 kgs. per ral or tha equivaient of 6 kgs. N,

6 kgs. P205 and 3 kgs. xzo per rai for soils of average fer:ility. Of course,
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this 1s too low an application rate for depleted .r poor soils and in each
case it would be best to have a soils analysis before making an individual

recommendation,
5) The Use of Green Manures
A program was undertaken to test the effect of a late orop of
green manure at the end of the previous season on increasing the corn orop
the following year. Twelve green manures were grown and turned under, both
alone and with different fertilizer treatments. It was found that of the

twelve greea manure species, Crotalaria juncea gave the best results in

increaoning ccrn production.

Wnen :hemical fertilizers were used in conjunction with the
Crowlaria crep, the most effective one was a single application of double
superpnsphat: at a rate equivalent to 6 kiles of available P205 per rai.
This shcdd be applied at the time the Crotalaria is seeded.
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G. The Crop Demonstration Program
By 1959 "Guatemala" corn was well disseminated throughout the Kingdem.

Tt was available to anyone who wished to use it for seed; in faot 1t was
already difficult to buy the previously established varieties. The basic
agronomic requirements for good production already had been established
for the variety, though the use of these practices was still limited.

Many upland farmers continued to plant corn on the basis of a primitive
shifting agriculture. The brush or forest was slashed down and the larger
trunks burned. The crop was seeded in patches, worked between the remaining
roots. Such a system allows for the production of two or at most three corn
crops. Then yields decline and the farmer has to move to a new area allow-
ing the eld patch to revert back to brush.

The available research findings were slow in being extended. The
Agrvnomy Advisor in 1957, Dr. Jameson Bell, believed that a crash demcn-
stration program was the best way to get Thailand's rice-oriented up.and
farmers to employ the new practices tested under upland farming coniitions,
The provinco of Udorn was chosen for this program and with the assiatance
of the Soil Chcmistry Division of the Department of Agriculture, the
rosources ot tha Crop Development Project were placed behind it. Mr. Jin
Rakkarndce,who was then govornor of Udorn,also supported tho program
onthusiastically and backed the demonstrations with the agsistanze of the
strong comnunity development erganizatior which he had developed, In 1959
every village in Udorn was provided with demonstrations on improved methods
of growing upland crops. There were demonstrations in 916 villagos. There
wore 475 sugar cane demonstrations, i peanut demonstrations, 1,832 plote
demonstrating tho use of greon manure orops and 721 demonstrations en the

newost mothode of corn production.
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The program has beon oriticized for its ovc. .saturation of efforts,
Many officials within the Department of Agriculture felt that the same
results could have been achieved with fewer demonstrations and a stronger
program of farmer extension education, They considered that the prograu
provided an excessive use of project funds for a single province and
believed that this should not have been justified since 1t meant other crop
development activities of more general application had to be restricted,
Nevertheless, in retrospect the 1959 pregram helpred to produce very positive
results. Through the undertaking the value of farm demonstrations was made
clearly ovident as a method for getting new upland practices accepted. The
demonstration techniques developed then have continued to prove effective
in the cooperative USOM-Department of Agriculture efforts to expand the
establishmont of urland farming on a pormanent basis. TIn fact, Dr. Bell's
initiative and the techniques he employed are often glven credit for first
having gatined large scale acceptance of what wore then newly tested farm
practices. Since 1959 simflar farm demonsatrations have been employed on
8 more moderate scale throughout most of the Kingdom's upland farming areas,

They contiaue to be an important tool of the Extension Service.
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PART II, RESOLVING {ECHNICAL PROBLEMS OF CORN PRODUCTION TN THAILAND

A. The Problems Related to Nationel Corn Production

As corn production continued to rise in the late 1950s the nation
became dependent on the foreign exchange the crop earned., Nevertheless,
there were already warnings that the crop's long term expansion was
threatened, These are discussed below.

1) Thailand's Restricted Market

One of the problems Thailand's corn trade faces has been its
unbalanced dependence on a single market., About 80% of Thailand's corn
goes to Japan, Her other markets are Hong Kong, Singapore and Malaya (14%)
and the United Kingdom (6%). For this reason the Japanese have held a
strong bargaining position and they have used it. They have justly com-
plained about the high moisture cortent in Thai corn. They have caused
concern in influential government circles by a persistent claim that the‘
desired golden yellow color of "Guatemala" corn is degenerating and

losing its intensity. [

/1 Guatem-1a corn was in fact developed as a cross betwsen a golden flint
and a canary colored dent. This intervarietal origin is responsible for
its good production. At the same time it results in a certain percentage
of segregation each generation to the lighter colored parent type. There
is no evidence that the rate of the segregation is increasing. A poor
selection of ears for seed, i.e. a selection for size with a disregard
for color,can increase the amount of light colored grain in the following
generation, This problem is being met by a seed certification program

discussed later,
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2) Intensive Cultivation without Fertiliser Usage
By 1960 it had become apparent that the entire belt along the

Friendship Highway where corn production had made its initial advances was
threatened by soil depletion, After two or thres cultivations without
chemical fertilizers the production on many farms tapered off seriously.
However, this is the area where double corn cropping has been extensively
practiced, The use of proper seeding dates, advisec seeding rates and good
soil tillage practices did assist in increasing procuction, but they could
not prevent production decreases when soil fertility became depleted, Also
serious erosion is developing due to the clearirg of forests on land too
steep for row cropping. In short, over-intensive cultivation is alrcady a
problem.
3) New Land for Further Expansion Is Limited

In Thailand where upland firming has had a short history the
problem of shifting agriculture was nt recognized at first, With the
jnerease in upland farming, newv lands available for cultivation have been
reduced, Consequently, in recent jears an effort has been made to preserve
existing forests for the natim, This means future increases in national
corn produrcion will have to de eshieved largely through improved farm
yiclds per unit area. Soil ard water conservation practices will have to
be taught and applicd. Chemicel fertilization will be required on an
expanded scale and superior vaieties must bo developed.

L) A Neca to Obtain lnproved Corn Varioties

The rcalization that "Guatemala" corn was not a fixed type and
the knowledge that its ylcld potential is below that of American Hybrids,

has caused concern.



In 1957 Mr, Somchai Dhamnoonragsa, after a year!s training under
the U,S, participant program, returned to Thailand with a large number
of U,S, inbred lines., Hs began to make hybrids in Thailand, His hybrids
Yielded better than Guatemala corn, but they were dent, a type of corn
unacceptable to the Japanese market. Also, under the tropical conditions
of Thailand most of the U,S, inbred lines were too weak to be maintained.

In 1958 Oregon University, under USOM contract to assist Kasetsart
University, initiated a second series of hybrid investigations, Dr. F.E,
Fore, the Oregon corn-breeder, introduced a collection of hybrid corn
varieties from the U. S, and the Philippines. A number of Dixie hybrids
and one Philippine hybrid showed good yield potential, but this hybrid
program was also faced with serious hurdles for the same reasons mentioned
above. Hybrid seed has to be made each year, for if planted a second
time, the yleld is seriously decreased,

5) Insect Pests and Diseasec
During the early years of Thailand!s corn industry, the need
to use defense practices against corn insects and corn diseases was not
great., As the crop become more intensively cultivated, however,both
insects a.d diseases rapidly increased. Several corn pests are now

serious and means for their control must be found,
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B. The Need for a Concerted Action Program
By 1960 it was recognized that a serious effort was needed to solve

the developing problems confronting the corn industry. It was evident
that only a combination of efforts would achieve required results.

The Ministry of Agriculture asked USOM for assistance. The USOM
program had played a major role in the development of the corn industry.
Now the Ministry hoped the USOM Crops Develomment project would be equally
effective in face of the new problems which confronted corn production,

Variety introduction and testing, the establishment of proper seeding
dates, and the invaestigation of planting and cultivation practices,
entailed a simple type of research. Solutions to the new problems, however,
required skilled technicians, detailed procedures and advanced research
methods. 1In 1960 Mr, Charles Breitenbach was transferred from Latin
America to be Agronomy Advisor in Thailand. He had been associated with.
the Rockefeller Foundation's Inter-American Corn Projects and served
last in Guatemala, There he had worked with Tiquizate Golden Flint, the
"Guatemala" corn of Thailand,

The Agronomy Advisor acranged a second introduction of "Guatemala'
corn. Ove hundred lbs, of Tiquizate Flint corn was purchased by USOM and
airshipped from Guatemala in June of 1960, Tho seed was multiplied at

Pakchong by the Department of Agriculture, Comparative tests proved that
it was identical to the previous 1952 introduction. The new introduction
segrogated to light colored flint corn in the same proportion as did the
original introduction. It was identical in appearance and its productive
capacity proved to be the same Aa the original "Guatemala" corn in

comparative yleld trials.
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This camparative study orystalized two fac.s, ' First, it was evident
that the decreased yields obtained on an ever greater number of farms
in the Pakchong area were not the result of a loss in yleld potential,
Second, the segregation to light colored dent corn was an inherent char-
soter of the variety, This proof that there had been no "degeneration"
in either quality or productivity made the need of a breeding program to
improve yleld and to fix quality self-evident, Zl

[l In spite of the 1960 comparative trial the belief has persisted that
Guatemala corn has deteriorated and that this accounts for its segre-
gation. Because of pressure from Japanese importers to maintain
the golden flint character, the Ministry of Commerce has been insistent
that large amounts of Guatemala Corn once more be introduced from
Central Anerica and that the old seed be replaced with new, Under
this pressire the Ministry of Agriculture had & third introduction of
500 1bs, int-oduced for multiplication, Comprehensive trials on seed
characters, plant morphology and yield at the Bangkhen Experiment

Station have deionstrated again that the three introductionsare each

identical,
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C. The Initiation of the Coordinatecd Program for, Corn Improvement
In 1960 the question was debated whether Thailand should breed a double

hybrid as the Oregon Contract tcam suggested, The USOM Agronomy Advisor did
not think so; instead he favored a program for the development of synthetic
corn varieties. In Latin America the Rockefeller Foundation had had
oxcellent success with such programs. The conditions in Thailand were not
dissinilar,

Hr, Breitenbach made contact with the Rockefeller Foundation and learned
that Dr, E, J. Wellhausen, the Director of the Mexican Corn program, was to
visit India, The Ministry of Agriculture invited him and the Foundation's
corn breetor in India, Dr. Ernest Sprague,-to survey the corn situation in
Thailand. In October 1960 a meeting was held with Mr. Insee Chandrastitya,
the Rector of Kasetsart University, Prince Chakrabandhu Pensiri, the Present
Director Gensral of the Department of Agriculture, Dr, Wellhausen, Dr, Sprague
and Mr, Breitecnbach. A program of coordinated research for corn improvement
was developed.

The Rockefeller expsrts agreed to assist in outlining and guiding
such a program on two conditions, They requested that USOM sponsor the
program and provide a resident technical advisor, and they insisted that
there be only one corn program, The Ministry of Agriculture and Kasetsart
University wore requested to integrate their efforts under the coordinated
program,

USOM agreed to the arrangement since it could no% on its own direct

and support a program of the scope proposed, As it had becn associated
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with the corn development program since its initiation, it was anxious to
support the joint venture, Since 1960, USOM funds for corn resocarch from
both the University Contract and the Crop Development Project have been
spent jointly on the coordinated program, Rockefeller funds as well as
contributions from the Thal National Research Foundation, the Ministry of
Agriculture and Kasetsart University have also been used.

On subsequent trips Dr. Sprague set up a research program and the
Ministry of Agriculture provided a one hundred rai tract of land at
Prabuddhabat, in the province of Saraburi, for use as the coordinated
program!s corn center,

The corn breeding activities under the program include: (1) controlled
mass selection in "Guatemala" corn, (2) the production of a synthetic corn
from "Guatemala" gorm plasm and (3) the development of flint and dent
synthetic varieties from superior Caribbean germ plasm, In addition to
corn breedirg, there is a program for the production of certified "Cuate-
mala" corn seced, Work in corn fertilization and pest control are also

part of the ceordinated research,.
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D. The Development of a Synthetic Variety from Zuatemala Germ Plasm,
This is a program to obtain a pure golden flint corn with an improved

yield potential out of NGuatemala" germ plasms It makes use of the inbreed-
ing procedure so as to break down the germ plasm complex into individual
components, These components are tested for their yiclding ability. The
superior components are saved and recombined into a new "synthetically
composed" corn containing only superior germ plasm., In the.procoss the

poor yiclding components are systematically strained out and eliminated.

This synthetic system utilizes only first generation inbred lines.

For that rcason the difficultics of maintaining weak advanced generation
inbreds do not arise. The first phese of tho program is to sclect a uumber
of individual plants within a multiplication plot; each must be superior in
appearance and free of disease or insect attack, About 40O such plants

are selected, The male and female flowers are bagged and a self-pollina-
tion process is carefully employed, At the time of harvest a cursory
examination is made of the sclfed ears. Those which demonstrate poor charac-
ters, such as malformation or discase, are eliminated, Those that do not

have a good golden color or whica are dent in type are also oliminated,

The selncted ears are dograined and carefully labelled. The grains in
each case arv separated into two equal parts. One half of the grains of
cach selfed ear is stored in a cold room where germinability is carefully
maintained, These are the "remnant sceds" which will be used to make up

the synthetic after a proces? of testing and elemination.
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The second stage of the synthetic breeding program is to produce top
¢ross or "half-hybrid" seed. The latter is used to test the good yielding
components in order to strain them off from the poor germ plasm in
"Guatemala" corn. In each case, the "non-remnant" half of the sced of every
selfed oar is planted in an individual row. It is systematically hybridized
with the open-pollinated "Guatemala" varisty.

The third stage is to test the "half-hybrids", each composecd of a once
selfed line fertilized by "Guatemala" pollen, Such "haif-hybrids" are
tosted in comparative yield trials in which the non-improved "Guatemala"
variety scrves as tae control., At the timo of harvest, the yield of each
half-hybrid is weigied and compared by the analysis of variance method,

In every case where the "half-hybrid" yields significantly morc than the
original Guatemala, the yield trial has proven that the once selfcd female
parent possosses superior germ plasm than the non-improved "Guatemala" corn,
Where the "half-hybrid" yields less than the original "Guatemala" the trial
proves ﬁhat such a orce-selfed female parent possesses a significantly
inferior gorm plasm component, With this the first half of cach once
selfed line has served its purpose, (Future work in the synthetic

process rakas use of the "remnant sced" stored in the cold room),

The fourth stage of this procudurc is to eliminate those one genera-
tion inbrod lines vhich did not produce "half-hybrids" significantly
superior in yisld to the "Guatcmala" variety. Theso are discarded. Only
once-sclfed linee which have produced superior "half-hybrid" seed is re-

tained., This superior "remnant scod" is thoroughly mixed, and planted in
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isolation blocks for mhltiplication. The produc, is a first cyclo syn-
thetic variety,
| Such seed is now being multiplied at the Prabuddhabat Corn Contor.

" After the first cyclo synthetic "Guatcmala" corn has been increased the
process will be repeated a second time to produce a second cycle synthetic
so as to further select a highly productive population from Synthetic I,
This seed (Synthetic II) will also be propagated and the process repeated
for the third time to produce a third cycle synthotic, and then a fourth
cycle synthetic, etc, until no further increase in yleld can be achieved by
the described method.

The synthetic mothod has thc advantage that seed can be multipliod and
rcleasod after each cycle, Such seed when maintained in isolation, to
prevent contamination from foreign polloen, will breed true as does a pure
variety. It has many of thc advantages of hybrid sced.

In thoir Latin American programs, The Rockefeller corn breeders have
obtained about a ls%él increaso in yield during the first and second breeding
eycles., In later synthetic cycles increases in yleld have been found to
taper off because the germ plasin becomes more and more sclectively purified

after each syclo of broeeding.

/L Prolirinary invostigations on the first cycle synthetic developed at
Prabuddinabat under this activity also indicate that a yleld incroease of
about 15% over the parent varioty, copen-pollinated "Guatomala", has

boen achioved,
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E. The Levelopment of a Synthetic Variety fro. Caribbean Germ Plasm

This has been a program for the introduction and testing of new
germ-plasm types with known high production abilities. The program was
initiated in the following way.

Tester varieties from the different ecological zones of Latin America
were grown and compared under Thailand's conditions in a comperative yield
trial. The trial demonstrated that the material from the Carribean area
of Latin America (Northern-South America, Central America and the Carribean
Islands) was well adapted to local conditions. On the basis of this trial,
the Rockefeller Fourdation supplied the coordinated program for corn
improvement with its superior yielding indigenous varieties from the area,
The introductions contained both flint and dent varieties.

On arrival in Thailand the introductions were separated into dent
and flint populations. These populations have been planted separately
in isolated blocks and allowed to intercross for four generations. Each
"homogenized" population now is ready for improvement by the "synthetic
selection" method described in the provious section,

Within these populations thero exists the probability of isolating
higher yielcing oynthetic types than is cxpected by the same procedure
with "Guatemala" corn alone. Among the flint and dent complexes there
should be a wider germ plasm base for tho selection of good components

than whon only "Guatemala" germ plasm is used,
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F. The Development of a Superior Guatemala Corr._Type by Controlled

Mass Selection

This is the simplest of the three breeding procedures, It is practised
at the Prabuddhabat Station and 10 other agricultural research stations
throughout Thailamd.

The process is one of controlled selection within the Station's
"Guatemala" seed-corn multiplication plots. The plots are systematically
divided into minor blocks each 5 meters by 10 meters in area. During tﬁe
entire growing pcriod intensive care is taken to rogue out of the multi-
plication plots all off-type plants, all diseased plants, plants attacked
by insects and any plants that have poor standing ability.

At the time of harvest the ears in each individual block are harvested
secparately and the 10 superior appearing ears of flint type are sclested
by sight. Each of these ears is degrained and the grain weighed independently.
In every block the grain of the three ears that produced most yie}d by weight
i saved. This selected sced from all the blocks is then bulked together,
It becoumes the breeder's aced which is used for the breeding plots the
following year.

The procedure 13 effective only if the breeder's prejudice is
climinated from the selection process, Thus the three superior ears from
cvery block mast always be used as part of the bulk seed, This applies
equally ia those cases where the three cars appoar greatly inferior to
tho ears of other blocks, Such a procedure is the control that eliminates
a breedor!o temptation to choose all selestions from a fow asuporior blocks
in the fiecld where high yiold may in fact be due to a special condition
such as high fortility and not to the innato yield potential of the
individual plant.



In the controlled mass-selection breeding program two generations
have been grown at each station, The third generation is being selected
during the 1963 growing season, At most of the 11 stations, there has been
achieved a 3b increase in yield each generation. The process is to be
continued until no further increases can be obtained by the selection

procedure,
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G. The Sced Certification Program

The serious concern which has been expressed by the Japanese importers
of "Guatemala" corn in Thailand has already been mentioned. PART II A.,
"The Problems Related to National Corn Production". They are critical
because the variety is not a true-breeding flint. The Thai Government is
also concerned because each year a certain percentage of "Guatemala" corn
segregates to a light yellow dent-type grain. In 1962 a seed certification
program was initiated by USOM and the Department of Agriculture to control
that situation. The seed certification program is practised in the follow=
ing manner:

Each year the mass ears are separated from the selected ears at the
eleven agriculture stations where controlled mass selections are under way.
The mass cars are inspected to eliminate any off-color dent ears. They
are dried, degrained, and the seed is treated with insecticides and
fungicides. This is the foundation seed which is supplied to certified
s2ed corn producers the next year.

In 1962, 51 sewd certification producers were supplied enough foundation
secd to grow 250 rai of certified seed. Thelir multiplication plots were
carefully i.spected by agriculture officials to assure that the certified
sced farms were in isolated arcas and that recommended agronomic practices
were ecmployed in the production of their certified corn seed, The officers
inspected vach ficld and climinated off-type plants,

At harvest, an ear elimination was made for the purpose of discarding
all off-color, sclt-grained erars, Samples of the grain were taken to the
Bangkhen Sved Tasting Laboratory./2 There thoy were tested for humidity,

germinability, disease contamination, insect damage and other undesirable
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properties, Where thé seed passed the rigid inspection requirements, the
certified seed farmers were given special seed certification tags and
allowed to sell their corn as government inspected, officially certified
"Guatemala" seed,

Seventy tons of certified seed was purchased by the Ministry of
Agriculture in 1961 at 107 above the market price. It was distributed
by the Ministry!'s Extension Service for resale to cooperating farmers at
cost. This certified seed proved sufficient to plant an esiimated 23,000
rai of improved "Guatemala" corn, (2

In 1963, the program is being repeated and it is hoped tiat clme to
100 tons of certified seed will be purchased by the Ministryof Agriculture
this year, Certified seed that is not purchased by the Minisry of
Agriculture may also be sold to private dealers together wit! government

inspection tags at the government bonus price.

/1 In 1960 and 1961 the USOM Crop Improvement Project purchsed with
commodity funds the equipment necessary for the Departmet of Agricul-
ture to set up a complete sced analysis laboratory. Thi was in anti-
cipation of the sced certification program, Two Departmnt officials
were triined urder the USOM participant program in sced ‘echnology.
They have now returned to Thailand and are now in chargesf the seed

laboratory.

/2 Two to two and a half kilos of "Guatemala" seed corn is t.e recommended
seading rate for each rai of land.
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H. The Soil Fertility Program

Under the coordinated program for corn impro‘vement, a very heavy
application of fertilizer is being used on all breeding plots. This
is equivalent to 200 kgs. per rai of a 12-12-6 fertilizer formla. Thus
tho available nutrients are: 24 kgs. N. 24 kgs. of P205 and .2 kgs. of
K20 per rai. ‘

"his heavy application of fertilizer is utilized to achieve a good
resporse to fertilizer usage in the new varieties that the program will
develop,

Preliminary studies ave indicated the probability that open-
pollinatel "Guatemala" corn responds poorly to fertiliter usage. During
many genemtions of natm'al-aelecti.on the variety'!s adlity to respord
to fertilizer may have become lessened. The germ pissm components
capable of responding to fertilizer applications hsve probably become
so masked by other components incapable of such response that "Guatemala"
corn is no lorger highly responsive.

It is thowht that by maintaining high fertility levels in our
breeding plots, *he new material selected will be capable of greater
fertiliz - r utilization, Chenmical fertilizers will then have an improved
ef'fect on increasimg the yields of our new releesses than they do now on
open-pollinated "Gua‘emala® corn, Howsver, when unfertilized,the
now releases will still produce substantially more than does the eld

variety.
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Two specific fertilizer trials are being carried out by the coor-
dinated program. The first trial is a comparative yield test of standard
fertilizer formulas to obtain further accuracy in the use of fertilizer
applications and to learn more about the fertilizer rates which should be
recommended to farmers,

The second trial is a calibration of the actual soil nutrients in
representative corn soil types with the specific needs of a corn crop

in its use of available N, P205 and K20.
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I. The Crop Defense Program

During 1962 two surveys were undertaken. The first was a survey of
the diseases of corn. The second was a survey of the insect pests of
corn., These surveys will have the effect of indicating which diseases
and which insect pests may have epidemic potentials in future years, (&
They will provide the opportunity to test the effectiveness ot both chemical
ard biological control measures in preparation for the time when such
controls may be critically needed,

The survey and identification work on corn diseases indicates that
five diseases were already widespread in 1962, These are: Ear Rot,
Leaf Blight, Rust, Collar Rot and Smut. Also Bacterial Top Rot, a very
destructive disease, was found in two localized corn producing areas.
Investigations are under way by which it is hoped to prevent the disease

from spreading.
The insect survey has identified over forty species of insect pests

~f corn. Of these sixteen species were found to cause serious destructien.
One of the most serious is the Corn Borer (Ostrina nubialis). During the
survey an effective corn borer insect parasite was discovered. The 1ife

cycle of tha parasite is being studied with the intention of multiplying

it in the laboratory and then releasing it as a biological control.

[; In the 1962 survey, the Bombay grasshopper was observed and noted %o
be a serious potential pest. In 1963, it assumed serious epidemic
proportions in Lopburi Province. YSOM played a major role in the
air-borne spraying which contained this epidemic,
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J. The U, S, Contribution to The Crop Development Project

The total expenditure on the Crop Development Pro ject in dollars and
baht from 1951 through FY 1962 was an equivalent of ¥7,129.000. Of this,
$2,491,000 was the U, S. dollar contribution. The counterpart contribution
in baht was equivalent to $2,957,000. The Ministry of Agriculture's con-
tribution from the national budget equalled $1,681,000 in baht equivalent,
plus land and facilities.

It is estimated that approximately one third of the U, S, dollar con-
tribution to orop development was spent on American technician's salaries
and expenses; one-third was spent on training Thai participants, and one-
third on the purchase of commodities for the program.

By 1963, twelve Amsrican Agronomy Advisors had served with the Pro ject.
Eight of these each gerved .for one two-year tour. There were three Agronvmy
Advisors who served for two tours, or four years each, and one who served
for three tours or a total of six years. In addition, three Entomology
Advisors served with the project for one tour each and two Soil Scientists
each served for one tour.

Under the project through 1962 the following numbers of participants

had been trauned abroad in the following fields for six months or more:

1) Planting Breeding - 10 participants
2) Agronomy - 7 "
3) Rotatior. Crops - 3 "
L) Fertility Usage - 8 "

5) Crop Defense - 15 "
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About. sixty participants had received third councry training for short term
periols, either at conferences or on specially arrarged programs,

. The commodities purchased out of the dollar contributions, in order of
importance,were: agricultural equipment, scientific and laboratory equip-
ment, seeds, fertilizers and pesticides, and vehicles,

About one-fourth of the counterpart contribution was uaed'to pay the
American technicians' costs and allowances. About three-fourths of the
counterpart contributions have been spent on the actual operational expenses
of the project,

The Ministry of Agriculture!s contribution was employed to pay the
Saleries of local Ministry personnel and the maintenance of the Agricultural
Research Stations,

The Crop Development Pro ject has worked on a variety of field crops,
as well as vegetable and fruit crops. It i1s not possible to determine
the percentage of funds utilized in corn research. However, it is estimated
that net more than 10b ef the total project expenditures have been used for

corn research,



COUNTRY CROP PAPER

THAILAND

RICE

I. Record to Date

1. Crop Production

Rice has been an important crop in Thailand's economy for
many generations, In addition to being an important domestic food, it
also has been one of the éountry's leading export commodities, The
majority of farmers whoé produce rice are small holders owning their
own land, The central region, often called the Menam Plain, is the
greatest rice producing revgion. Thié plain is generally characterized
by a low and flat topography, whose soil is generally a heavy clay, It
used to be flooded yearly l;y the Chao-Phraya, Meklong, and Prachin

i

rivers. However, the upstream impoundments have greatly reduced

these inundations,

TABLE I, RICE PADDY (AREA, YIELD, PRODUCTION, 1948-1967)

Thailand

Year 1948-52 1952-56 1961 1962 1963 1964 1965 1966 1967

» : 4878
Area (Thousand Ha) 5211 . 5345 5654 6191 6387 5995 5970 3598+ 7154
' /1,846

Production (000 MT) 6846 7236 8177 9279 10,168 9624 9588 L%-560 11,198

. * ‘ ’071
Yicld (MT/Hectare) 1,31 1.35 1,45 1,50 1.59 1,61 1.61 LA 1.0}
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Although rice production has fluctuated from year to year, the
trend has been upward during the past 20 years. In 1967, the crop of
about 11 million MT was approximately 46 percent grg;;er than the
1948.52 t.werage. During this same period, the yield per hectare
ﬁ‘ncreued from 1. 31 MT to 1,63 MT, or 24 percent, while the area
grown increased about 37 percent, Thus, the production increase has
resulted from both yield increase and more area devoted to rice, with
the latter being the more important factor.

Thailgnd is an example of a country which has been a surplus
producer of rice for many years; thus, there has been concern about the
foreign market potential and little need for pressure to speed up produc-
tion for domestic use, The imposition of an export tax on rice exported
has tended to depress the price to producers and keep the price to con-
sumers relatively low as well as serving as a source of revenue to the
government, The Thailand Government and A. L D, programs have tended
to put greater emphasis on diversification in farming rather than

increased specialization in the production of rice.

2. Input Utilization

A. New Seed Varieties,
In 1967, the RTG established a rice production goal of 13,7
million MT for 19¥¢ in its development plan, An agricultural growth

rate of 4,3 percent was established for the agricultural sector in the plan,
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Most of the increase in agriculture was scheduled to come from increases
in crop production, with 0,84 percent per year to come {rom increases in
rice production. In addition to planning for food for an expanding popula-
tion, the Government aims in the Development Pian‘to increase rice
exports by 30 percent to 2. 7 million MT p;r year by 1971. There is some
skepticism, however, among the Thai's of long range prospects for a good
market for their rice exports,

The rice program calls for impfovcments in productivity
more than expansion of acreage under cultivation, which is a change from
the practice in the past. | In its production programming, Thailand has not
used the IRRI or Taiwan short stem varietics per se to any extent. However,
IRRI varieties were introduced and tested on a trial basis in limited areas
with water control during the last two years and excellent results were
obtained, Howeaver, the Department
of Rice has developed crosses which are as good and which possess the
characters desired by Thailand in its export rice. These are mainly
long-grain, good milling qualitics, and high yield, An important reaaon
for not promoting the IRRI varictica is that they are ‘ahort-atem rices
and could not be grown in arecas where the water depth is variable (from
-one to several meters) and not coutrollable during the growing season,
The Rice Department is using the IRRI varictics in its hybridization
program, I’t haa also done considerable research work in developing a

lpcdalty long-grain rice of good milling quality of glutinous varlcties,
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These new rléea yield over 8,2 MT per hectare in performance trials.
Some of the deve‘loped varieties are resistant to diseases and are higher
y_ielding. Some are also responsive to the appucatiorl of fertilizer as
the mRI.varietie 8, The Rice Department is supervising demonstration
]'u'ograms to encourage farmers to increase use of fertilizers and insecti-
cides,l and to use its developed higher yielding varietics of rice,

In the October 1968 issue of the Asian Survey magazine,
the following research findings were reported: (1) "--that if the sowing
season of photosensitive varietics cultivated during the rainy season was
delayed, the variety's g‘rowth period could be shortened, which would
result in more efficient grain production and consequently increase in
yieid. " (2) After 1965 many experiments were conducted in many places
in Thailand. The results confirmed, "-~that if planting is done in August
or September, 30 to 40 days later than usual, the plan't height is shorter
by 1 meter and maximum output is achieved.” (3) "In another expecriment
in Bangkok in 1§66, the recommended variety, Puanahk, which was sowed
at the beginning of August and planted at the beginning of September,
recorded a yield of over 6 tons/ha. In the test, nitrogen was applied at
the ratio of 100 Kg/ha in threc installments." (4) "Although this method
.mly not be applicablo to every paddy field because of water supply condi-
tions, it is high time for other South and Southoast Aslan countries to

start axperiments along the same lines,"



B, Land,

As indlcated in Table I above, ‘he trend in acreage devoted
to rice has been gradually upward., This has not beex(at the expense of
other crops inasmuch as plantings of other crops have also increased,

f!n 1963, about 66 percent of Thailand's arable land was in rice. Most of
the rice is grown under irrigated or rainfed conditions. Upland rice
probably represents no more than one percent of the crop acreage, Second
crop (dry season) production is also small, but increasing. It probably
represents less than five percent of the total rice area harvested. Most
of the dry season crop is in the north and Central Plain fringes, The
relative importance of irrigated and rainfed areas varies s.harply among
different provinces. Rice cultivation is composed of paddy cultivation
and "flooded" rice production, In the paddy area, about 20 percent is
artificially irrigated. About SU percent of the crop is tranaplanted, It
is estimated that one-third of the national rice production comes from
Northeast Thailand of which most is glutinous.

C. Fertilizer.

It is generally recognized that Thailand has a great potentinl
for increasing yields, Thailand has no proven deposits of phosphate,

.potllh. or sulfur raquisite to the production of complete fertilizers; thus,
must dopand on imports for such ingredients. During the past 16 years,

fertilizer use has increased from 17 to 20 percent per year, Imported
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fertilizers in metric tons since 1950 have been as follows:

1950 9, 354
1955 24, 280
1960 52,163
1961 54,757
1962 66, 465
1963 97, 375
1964 108, 977
1965 86,617
1966 131, 407
1967 217, 944
1968 183, 214

In 1967, production from Thailand's plant at Mae Moh wa.‘a expected to
come on the line according to the TVA report of May 10, 1966, Capacity
o‘f this plant is about 30, 000 tons of urea and 60, 000 tons of ammonium
sulphate annually, The importation of mixed fertilizers can be made
free of duty, . However, an import ban has been placed on urea and
ammonium sulphate, Imnported fertilizer costs are about $25 to $30 per
ton less than cost of production at the Mae Moh plant,

No specific figures arc available on the actual crop uses of
the fertilizers. Exccpt for demonstration purposes, distribution is through
the private sector. An obstacle to the increased use of fertilizer for rice
is the high cost of fertilizer as compared with thé price received by the
farmer for rice, The import restriction on urea could well adversely

affect nitrogen use in Thailand,

D. Water,

Since 1949, thore has been a marked increase in the total

acreage of irrigable land in Thailand, The area increased from 1,539,000
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acres. ini 1949 to 4, 392, 000 acres in 1962, A high proportion of this
irrigatefl land is used for 'rice production, More acres irrigated and
better water control in the irrigatt;d areas hold high potential in increasing
ﬂelds and production of rice in the future in conjunction with better yield-
ing varieties and greater use of fertilizers.

E, Pesticides,

. Imports of agricultural chemicals {most of which are assumed

to be pesticides) have shown a steady increase in recent years. In 1967,
| the reported tonnage was 7, 578 MT as compared with 4,578 MT in 1963,
Of the 40 insects identified, 4 are considered serious as far as destruction
is concerned. An RTG pest control program is preéently being conducted
with AID support to control rice pests, especially gali midge and stem
borers. The extent of the use of insecticides in rice production is not
known,

F. Equipment,

Since 1957, the annual increase of imports of tractors has
a.\.reraged about 32 percent. Approximately 5, 000 tractors were imported
in 1968, Data are not available about the actual numbers of tractors used
on rice production. Howeaver, the number would be small, Farm °
*equipment dealers are selli'ng most of their tractors and implements to
Thai custom operators in the Northeast. Considerablo adaptive rescarch
is being carried on to make tractors and equipment more suitable for use

in land preparation, harvesting, threshing, and storage and handling of
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rice. Only a small proportion of.the rice producing area is presently
suitable to the use of mechanical e;quipm'e:.xt; but with changes in equipment
and better water control, the potential for mcchani;aﬁi\.on {n the future is
considerable, Recently, engineers of the Rice Department developed
t;he "Iron Buffalo" which has proved practical in paddy cultivation. Water
pumps are increasingly being used to good a.dvantage for better water

control in seed beds as well as in irrigated rice producing areas,

3. Policies and Prices,
A, Outéut Prices

1. The '"rice premium' is an export tax imposed on export
sales of rice, It is levied directly on the exporter and is calculated as
‘a percentage of the world market selling prices, The rate has varied
between 35 and 40 percent depending on the grade of rice exported.
Government revenues from this source amount to about $50 million
annually, In 1967, this source accounted for about 5 percent of total
revenues,

The effect of the tax is to keep prices received by producers
about 40 percent lower than they otherwise would be based on world
prices. Rice prices to domestic consumers likewise are less, Sub-
"sistance producers of rice are pfactically unaffected by the tax,

2. The Government also announces each year minimum
support prices to producers for rice. These support prices during the

pu't two years, at least, have becn so low that local market rice prices
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have been consistently higher than the suppor_t.leveis. .Yet_ without support
prices, local prices would have been much lower,

3. Thailand in recent years because of 'low exports from
Burma is second to the United States '“ an exporter of rice. Their export
goal for 1968 is down to 1 million tons, as compared with 1,4 million tons
shipped in 1967, Fear of ‘domestic shortage apparently led the government
to limit exports during .la.te 1967 and the early l;art of 1968, Exports
during the first 8 months totaled 620, 000 tons, down 45 percent from the
- same period of 1967, The limitation was removed in September 1968.
E;:port prices F. O. B, Bangkok per metric ton, on December 23, 1968,
were $192 for white rice 100 percent l1st grade, This was $38 lower than
on the same date a year ago.

B. Input Prices,

The following are obstacles impeding increased productivity
and incomes from rice production: (1) Shortage of trained manpower, and
- especially agricultural specialists with practical knowledge of rice growing
and propef rﬁotivation for field work; (2) Shortage. of‘reaaonable priced
credit; and (3) Need in the Northeast for more irﬂgation facilities, roads,
transportation, and better means of distribution of supplies and marketing

‘product,
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:9_._ Net Return,

Net return to the grower is not avaiiable from reliable
studies. It is our belief that net return to growor' would follow that of
corn, i.e. approximately 70% of wholesale market price to grower.

D. Input Availability.

| The Government look.s largely to th;a private sec'tor to dis-

tribute supplies. A reasonably good system of distribution is functioning,
The TVA fertilizer study report indicated that lack of farm credit was
a limiting factor in production, This also was emﬁhasized in the report
on Northeast Thailand by the Agribusiness Council Survey Team
(June 28, 1968).

E. Market Limitations,

None in past. Reduced demand from hiatorict;.l importers
could become an export iimitation. No zonal barriers to grain movement
are known,

4, Institutions,
A. Research and Extension,

As indicated in Section I, the Rice' Department of the
Ministry of Agriculture hag ... conducted research toward improving
"varieties of rice., The Department of Agricultural Extension is carrying
on demonstration prégrams t'o encourage use of fertilizers and insecticides,
and higher ylelding rice varieties. Individual business organizations

L)
providing commocity [avin irpuis in a limited w2y also are providing
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farmer education through their distributor system, The public and
ﬁriva.te sector efforts, howe;/er, are not large enough to meet the needs.
A study report on No’z;thea.st Thailand by the Agribusir{e.a‘s Survey Team of
the Agribusiness Council, Inc. issued June 20, 1968, indicated that there
vi}as need to coordinate the efforts of complementary services. This
fequirement for coordination could best be met by existing Thai Govern-
me nt extension organizations in collaboration with the private business
sector,

Considerable progress has been made in training research
and extension workers in recent years, Under various programs, 56
Thai scientists have been trained in the United States and returncd to work
on various research programs, There still exists a need for more
trained research workers; héwever, it is not the problem that it was
formerly, The same is true with respect to extension workers. More
than 2, 000 are on the rolls working in Thai agriculture. The problem is
"the existance of a bias toward centralization of planning and direction of
program from Bangkok and a minimum of coordination in the field.

'B. Credit,

The bulk of credit to the rice farmer still comes through

traditional sources. In 1967, farmers received approximate $1, 656, 597

from the Bank for Agriculture and Agricultural Cooperatives, which war

used to finance rice production on 257,788 acres of land,
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The normaﬁ procedure is for the village merchant to advance

to tthe farmer necessary capital for seed and fortilizer and some living
cou?t credit, In return, fhe xﬁerchant receives a fixed amount of rice
£rofn the crop, regardless of the price at the time of harvest.

‘ C. Input Distribution.

Fertilizer and insecticides have been made generally avai~
lable through local distributors, Many have carried on training programs
for dealers and have developed through these dealers a type of extension
service for the distribution of their products.

Improved rice seed varieties presently" are made available
to the farmer in the Northeast through the Ministry of Agriculture at the
subsidized price of B 1.00/kg. of cleaned, treated and bagged seed. Thus,
the new varieties rice seed are heavily subsidized by government as the
farmer receives about ¥ 1.00/kg for paddy rice, Under these circum-
stances, private company sales of such ric; seed cannot compete within
the framework of this governmental program, Except for such new seed
varieties, most seed is saved back from previous crops, although a small
amount is available at village merchant stores,

D. Marketing and Storage.
Thai farmers rely almost wholly on viliage merchants,

middlemen, or local mills for their total market outlet, In some areas,

jobbers and brokers operate. They deal directly with farmers in buying
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rice and moving it to the interior market for resale to the country
merchant, Occasiona.lly,. they act as an agent for the country merchant
to the Bangkok exporter. The single outlgt for the country merchant is
the Bangkok market, Exporters are active in this area, Village merchant
volume offerings vary from a few 100 kilo bags to truckloads or to barge
loads comprising up to 3v00 tons at a time, Country merchants have
developed ciose relationships with individual Bangkok exporters.

The number of Bangkok exporters is large., A recent coun!
showed 137,

Storage in the country is v'aried. Some farmer groups have
limited storage consisting of up to 50 ton capacity at village locations.
While at the Amphoe level storage capacity may reached as much as 400
tons. Local mills also have storage facilitiesoﬁva.rying capacities, Other
facilities are private godowns in th.e Bangkok and port areas,

E. Land Tenure and Ownership,

Most farm land (except in the Central Plains) is farmer
owned and operated; thus, land tenure present no particular problems in
Thailand, There is considerable variation in size of farms, In 19(35-66,
. the average cultivated land per farm was a.bo_ut 9.6 acres. Of this acreage,
about 7 acres were in rice.

F. Agricultural Education,

Kasetsart University, University of K)mn Kaen, and about
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25 Agricultural Vocational Schools are the main training institutionslfor
agricultural training, Within the Ministryl of Agriculture, the educational
level is considered high in comparison to other devel?bfng countries
insofar as technical knowledge is concerned,
5. Weather,

Thailand has a tropical climate, warm and rhoiat and is well
adapted to rice cultivation, The rainy or monsoon season begins in May
and continues through September or October, The annual rainfall averages
40-60 inches in the rice growing areas, Temperafures are high during
the dry season, with the central plain having a mean temperature of 98° I,
during this period. During the 6-month dry season following the monsoon,
little land is cultivated other than that under irrigation,

The highlands, which form natural boundaries with adjacent
countries, creatc a large watcershed which drains into the flat centra)
plain and the centrally situated Chao Phaya river system. The sluggish
and shallow nature of this river system causes it to overflow during the
monsoon, annually inundating some 5, 000 square miles of its flood plain,
Over flooding has now been considerably reduqed thrbugh upstream water
impoundments.,

The Korat Plateau, in the Northeast, consists largely of low
fertility sandy soils covered with sparse natural grass vegetation; it

supports most of tho country's small but expanding commercial livestock
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Tedble II-1:, Fhysiographlic Characteristics of Changweds in the Northcast and
; Central Reglons: Area, Ralnfall, Temperature and Relative Humidity

b Rainfall, 1937-1963° '

Area (M1limeteors) Mean Annual  Mean Relat
a (Square Stondard  Temperaturcd  Humidity
Region and Changwad™  Kilometers)  Mean  Deviation (°F) (percent)
(1) 2) (3) h) (5)
NORTHEAST
19 Chayaphun ' 10783 1108 235
20 Nakhornratsima 19550 1188 185 81.0 10
21 duriram ' 10771 1251 268
22 Surin 8784 1265 294 81.7 70
23 Srisaket , £813 1410 263
2l Ubonratthant 22758 1555 278 . GO
25 Nong-kai 7223 1550 293
26 loel 10936 1291 526
27 Udorathani 16505 1503 212 60.3 73
28 Sakonnakhorn 9539§ : 1378 86 .72
29 Nakhornphanom o749 ; ‘2258 315
30 ¥hon-kaen 13404 1193 25k 73
31 Muhasarakham 5780 1271 270
32 Kalusin 7650 1376 rLYi
33 Roi-ct 7656 1407 237 70
CLNTRAL
Bangkox Plain
1 Chai-Nat 2636 1210 231
2 Singh-buri gh2 1120 278
3 lopburi 6528 1276 289 82.6 68
I Sara-buri 2063 1182 255
5 Ang-thong ¢d1 1265 232
6 Ayuthya 2LE0 1266 336
7 Honthaburi 623 1231 226
8 Puthum-theani 1hyy 1402 205
9 Thonburi 450 1Lo8 262
10 Phra-nakhorn(Bangkok)  1C9 1h51 199 81.9 76
11 lNckhornayok 2l 2262 4,31
13 Sexmutpraken 934 1337 269
L8 Nakhornsawan S5TT 1220 265 83.3 7L
51 Suphanburi 5339 1275 23k
53 NHakhornpathom 2179 1257 264
5 Sarmutsongkhram 369 1124 2sh
55 Samutsakhorn 840 1416 303
Southeust Coast ) ,
15 Cholburi: LL85 1360 270 72
16 Rayong 3307 1368 283 ’
17 Chent-bur! €052 Ky 439 81.2 78
18 Trat 2919 3433 - s5b '
varginal Pleins )
7 eeaninburd ' 11753 LA L~

Lrengses

o AP SREI B c o - W
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Table II=1 (continued)

", ' t2ainfall), 1937-1683% -
.A;-osb' ' 14 °

O b m?&era) . mm‘l'mmul i:au Radadds
' i . . B%ond

"y

: a . {(Bquars ord ~ Temperature®  Hualdity®
Rezion end Chanqwad” * Kiloratars) laea ' Daviatien (°r) ,(porccntf'
' 1) B 5 DRI ') s W) : (5
Urpor Plaln o Ce ‘ i
b1 Udtazo e 761 LAY 321 02,1 72"
L3 Butothal € l1m3 273”.
Ly Fadtoanlok €339 L3 291 82,2 3
U5 X:-phasniphet 39 .17 M |
h6 Pricats L5290 - 437 239
47 Ehstehbun 0175 1338 g )
{9 Uthai-thant €72 1779 b bt
Waatoran lghlands v
L2 2ax 500 + €37 o8 .
50 itnnchianaburd 16505 1680 8 64
£2 Ratturl 5120 15C5, 250 :
oeninsula ey S
"6 ¥natburd 6157 i 203 . i w
57 Prachuap-khirikhan 6373 1129 zsa £0.7 77

%o Centyad chansnr=g ey owiilviCe1 40 eoproxd:s %o Pinlleton's physicgraphlic cud-
¢ivicions (which did nod alwsys £31lewr Sionxred Loundaries), B8ee Pendleton, ot ol.
L11-30, Figure 1, p. 33), o ST

Y. . W N . . o .

Untsl 15%06 Xolasin was port of @ ‘Stacesitien,  Ctrar, relrdivoly Snaipnificand al.n L

1 chmaewnd boundardea ald exend Lova clso cestrrzd An 92 norlod of the stuly, Tud

RO pysicoatic recorda of such ehivtis are avallanles 453 cvea figures vhich ava
Pra3:atad here are those fovnd dn Lindload (TiT-19, 72dle I, yo. 1-3),

Scaleulatsd from data in Thallend {17-2), Tor imleoin, tha series bogan in 15Y7 (dze
feotzote b above). JYor varicua il ghromrada, sona observations vere misoin~. as
ia indlcated in tho data whled 4n pra3lisii™in dnpendix A,

dz.:ubt'cn;’:n [11'28, Tadle 25, D, IQQJOI;

Cruttonsen LI11-28, Table 27, p. L2)..
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¥eoan Monthly end Annual Tcomeratures in Selected a
Chon—weds in the Northezstern erd Central Rezior=

Table XX-2:

Heen Monthly Temperature (°%) Moen Annual _Yeers

- ——

o - _ Temperature of
Re.<nacd changwed © o T W 4 ¥ 5 3 A S ©o K b (°F) Record
yo: - rasE ) @ G @ ) © (1 B) (9 (0) (1) (2) (13) (14)
S Shornratsima 75.0 80.L 845 85.8 8.4 83.7 2.9 82.6 81.7 £0.1 7T7.k 73.6 8l.c 1t

27 Curin 75.8 80.5 85.0 £5.6 85.4 £i.6 83.8 83.3 82.6 &1.2 77.9 73.5 8..7 8

2/ Clornthend  T2.7 77.5 02.6 84%.9 8.6 oh.0 B83.1 2.2 82.0 £0.6 77.2 72.1  80.3 13

-.;-.' Plains -
sard - T79.2 83.5 €5.2 85.7 65.3 83.8 83.1 £2.6 £2.2 .61.9 79.5 T7.2 : 82.6 13~
© :zernckhorn : B : : - . ‘ _
- 22zkok) 78.2 81.0 &4.0 -85.6 8.9 83.8 52.8 82.8 82.0°-81.3 79.5 7% 81.9 27 e
- womsevan  T7.% 82.0 86.5 €8.5 £6.7 85.5 84.6 £:.2 83.5 62.8 B0.6 76.8  83.3 i3 .
-5t Coast . - . _
, : 2O
v. 1t=buri 79.0 81.0.82.8 63.5 €2.9 81.9 €1.3 81.3 B81.0 81.3 79.9 77.9 - 81.2 1
.. Matn B P

EX i tersdtt 75.6 79.3 844 87.8 6.4 8.2 B2.4 £2.9 83.5 82.8 80.2 75.6 B2.1 12

L. :.iisauviok 75.9 35.2 84.6 87.1 85.8 8.2 83.5 83.1 83.1 82.8 80.2 76.3 82.2 14
P2 e ' —

37:‘;'&!:&@- i an oo

zhirikhen 76.5 78.8 £0.8 84.0 8.0 82.6 82.4 @2.2 81,2..29.4 79.2 76.1 80.7 1
Lat. sz [T 28, Tadle 25, p. k0.



Table II-3: ¥=22n Monthly end Aanual Rzinfall in Sclected Changweads
in the Northeastern cnd Centra) Regionad

' Mean Monthly Rainfell (Millimeters) Mean Annual Years of
Region and Changwed™ 3 . F M A M °J J A S 0 N D  Rainfall®  Record
Q) (@ G) @) ) 6 (1 @) (@© @) () (12) (13) - Q%)
ROXTHEAST
20 Nakhornretsime 8 30 43 o4 185 117 1L 1L 207 162 Lo 3 1k2 21
21 Burire= 23 35 k6 89 228 266 226 208 395 198 63 10 1788 16
22 Surin '3 13 4 68 178 170 185 24k 266 165 33 b 1375 2
27 Udorn Thani 13 15 56 129 238 225 155 289 276 17 20 1 1535 13
30 Khonkzen 15 20 T7 12 265 251 278 3k L7 238 &8 1 2070 15
-.33 Roi-et ~:8"° 25 & 119 180 193 203 175 2588 6 3 1 1287 12
C=iTRAL - ] ' : - e
Eangiox Pleins = . . :‘
3 lopSuri .5 1B 38 9@ 137 w2 162 193 236 137 33 3 155 a @°
10 Phra-moXkorn 10 - 20 38 66 1 150 165 172 ‘304 228 €5 10  137h k9. ..
(Bengxok) . i . ) A
L§ Kektornsawen 5 23 23 k3 124 132 w2 177 222 160 35 3 1089 20
Southeast Coast . ) o
17 Chent-buri 18 &k 76 117 324 k95 W43 L33 k77 250 ™ a5 2287
- Upper ‘Plein e L -
k1l Uttradis _'J_.; 15 38 76 203 23 188 271 317 ' 135 25 15 1503 20
4% Phnitsnulok 10 15 28 79 260 203 236 252 204 17 33 8. 163 21
Perinsula - _ ' ' )
57 Prechaup- 30 3 & 6 9 107 07 8 13 2ky” 150 35 1103 27
khirikhan : .

*kuttonson [II-28, Tedle 26, p.h1]..

b‘r‘he pean ennuel reinfalls in this colum &tre not identical Yo those presented in Teble II-1 beczuse of the
differert yeers of covavrize. ke entitlies totween this %ebdle end Teble II-1, even so, are gulte large for
Brriram, Knonkeen, end Crant-Yurl. Since wttonsen uses the seme primsry source as does Table II-1, such

v ~a Aigrranara~l_ 2 2w e yed 2 d
c.8 =
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1 Chai-Nat
¢ Stngh-bury
3 lapburt

4 Sara-buri
3 Ang-thong
6 Ayuthya
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industry. The river valleys in the Noritheastern region, containing dark
clay soils overlaid with alluvial deposits, are cultivated with double
cropping of rice in combiqation with other crops such as upland rice,

soybeans, kenaf or peanuts.

iI. Assessment of Causes

1. Agprepgate Statistical Relationships

To our knowledge, no nignifi-:ant time serics statistical studies
have been marde. Over a period of years, rice production has incrcased
at a rate adequate to take care of increasced population and domestic con-
sumption in Thailand plus approximately onc-fifth of the crop for export,

2. Input Co-cfficient Studies

To our knowledge, no such studies have been made.

3, Judgmental Assessinents
As discuased under Section I (Record to Date), the Thai Governe
ment stratepgy has been to: (A) Study and improve their native variclies
of rice rather than adopt and promote IRRI and Taiwan short-slem
developed varleties; introduced high-yielding varictica are being usod
in hybridization programs for rice finprovements;
(B) Put considerable emphasis on improv. '
{rrigation and water control;
(C) Uso rico as a source of government vevanue

through the export tax,
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There has been a good reason for attempting to stress improving
their ow‘n adapted long-stem varieties rather than quickly promote outside
developed short-stem varieties, Until more. effective water control and
irrigation is available to larger numbers 'of farmers, it would be unwise
to quickly promote short-stem varieties. Also increased use of fertilizers
and insecticides, which are costly inputs, are necessary componcnts to
realize the increased yields from the short-stem varieties, Crop lossns
from uncontrollable flooding of crop areas could be disastrous. Premium
prices received for Thai high quality rice preciude the promotion of
short-grain, inferior quality varicties,’

The rice production prograrﬁ in general appears to be very
sensible, Emphasis on incrcasing and improving irrigation and water

control and diversification in agriculture appear to be sound developments.

WL U.S. Role

1. Policy Influence

U.S. strategy has been to assist the Thai government to speed
up development of those programs considered sound in its economic
developmient, In Thalland, this has been done x'n:;inly through supporting
-assistance and tcclnx:lc:;l assistance, but also involves some development
loans. Emphaosis generally has been to encourage sclf-help programs,

Thailand has had a long hintory of rice production as a iinele

basic crop. One of the first agricultural programs-supported by AL D
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contributed to road development, clearing of new lands for cultivation,
development of Community Development and Agricultural Extension
programs, and technical assistance in the formation of credit and marketing
cooperatives.

2. Physical Inputs

A,I D.'s contribution ha s been in commodities, equipment and
advisors to assist the Thai government in combatting its insurgency
problems.

By 1963, some 17 U,S. Agricultural advisors had served with
tl'le crop development program for a total of 41 man-years., In addition,
U.S. had provided training in the U, S, for 6 months or more for 43 Thai
participants and an additional 60 participants had received short term
third country training, Approximately one-third of U. S. dollar input was
spent for commodities such as transportation, equipment, and scientific
materials,

3, Technical As aiatan?lnputs

In rural development, A.I. D, has helped the Thai government
focus attention on the Noriheast and North where assistance was most
needed. Support has been given in both long-term activities such as
'ugricultural research and extension, agricultural credit, ths dovelopraent
of small industries, and soil conservation programs and short-term impact

projects such as wells, small ponds, and rural feeder roads,
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E'As previously stated, aofne 4] man-years of technical assistance
of U.S. experts have been provided. These peopie were primarily res-
ppnsible‘ for increasing ex"nphaais on variety improvement and initiation
of agronomic practices such as spacing, éultivation. fertilization, time
of planting, etc., which have led to improvement in.yields and production,
They further were largely responsible for the change of emphasis to
diversification.

4., Overall Effectiveness

The overall Thai economic development pefformance has been
impressive. Since 1963, the average growth rate of the Thai economy

has been 8 percent a year.

IV. Economic, Social and Political Ramifications

1, Differential Adoption of New Technology

Thailand developed varieties apparently are experiencing no
problem with respect to accepta'nco by farmers. At the government
subsidized dist ribution price at B1,00/kg (about the same price as rice
paddy) the government has had no difficulty in distributing its research
developed varictics to farmers., We have no e\;iciepce that sizc of farm
.has had any affect on a.cccpfance of new rice varicties, Size of planting
on moat farms probably is more closely related to availabilityo&and and

labor at time of planting than to other factors,
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:2. ' Differential Availability of Inputs

i
: None are known,

3. Income Distribution Effects

Larger farmers generally have the advantage of better and lower
cost credit for use in procuring fertilizer and equipment used in production.
They also are less at the mercy of the merchant middlemen with respect
to the time and sale of ti:eir rice crops than are the small farmers, They
may also do custom work with machinery for small farme'x.-s and thereby
further increass their farm incomes. Farm maéhlnery procurement
comprises an important use for additional income,

4, Employment Effects

Rice production currently is primarily a wet season crop.
Timeliness of planting and cultural operations are important factors
affecting yields, Increased mechanization, eapeéiany in land preparation,
makes it possible to farm more',ac;-es with a limited labor supply during
tl}e critical season of planting,

5. National Aggregate Economic Effects

In 1967, approximately 1.5 million metric tons of rice were
available for export. In addition, to providing the bulk of the dome.stic
food supply and revenue for the government, rice also is one of the

country's most important foreign exchange earners,
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6. Inter-Sectoral Effects

Increased rice production has resulted in increased purchasing
power of the agricultural sector for fertilizers, farm!machinery and
pesticides thereby increasing agribusiness in the country. Imports of

fertilizers and farm machinery have increased steadily,

7. Political Effects'
There has been little change in political organization or expression
during the period of study., There has been a buildup of the communist
inspired action in the Northeast, The impact of the rice production

program in countei'actiﬁg this buildup has not been estimated or measured.

V. Production and Demand Projections

1., Domestic Demand Projcctions

Exports of rice could be expected to continue to grow over the
next five years. With more irrigation and better water control and cul-
tural practices, yields may be expected to increase considerably, Pro-
duction and yield per unit are going up because of the RTG's price support
and to a fav:')rable cost/price nitrogen fertilizer ratio, Domestic demand

for rice is expected to continue to rise with the g‘rowth in population.

2, Production Prospects

Rice production goal of 13. 7 million metric tons was established
for 1971 by the Government of Thailand in its '"Second National Ecunomic

and Social Development Plan 1967-71’. " This goal haf; already been reached,
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V1. Requirements for Production Projection

1. Physical Input Requirements

The rice production potential increase is tremqndous over a
period of time, Most of the present production occuré during the wet
season. It is estimated that production could be tripled within 15 years
with better controlled irrigation, improved varieties and increased use

of fertilizers.

2. Institutional Requirements

As the TVA report states --lack of credit to farmers is an
obstacle to increased use of fertilizer by farmers and hence to increased
production, It is questioned that a'dditi'onal infrastructure in extension and
research is required, Upgrading program, both in technical skill and
dgcentralization will be more fruitful.

3., Policy Requirements

There are a number of changes in policy recommended by Raskin
to increase the production potential, Such moves as increased storage
and drying facilities, and better price and market reporting are all
desirable. The import ban on nitrogen fertilizer to ;;rotect the high cost
Mae Moh Complex is detrimental to improvement and rapid development

‘of the rice industry.

4, Input Availability
The Thailand Mae Moh plant has a capacity potential of putting

out about 30, 000 tons of Urca and 60, 000 tons of Ammonium Sulphate,
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According to the TVA study report, this is a relativgly high cost facility
as compared with imported ingredients. Thailand still needs to import
phosphate, potash and sulfur--requirements to the production of complete
felrtilizera. Government action limiting the import of bulk fertilizer to
protect the investment at Mae Moh and possible regulations against the
import of mixed and bagged fertili.zers could hold back development, If
and when the import re'strictiona are overcome, adequate inputs appear

to be available for current production needs.

VII, Self-Sufficiency, Exports, and Diversification

A

1. Estimate of Likelihood/Date of Self-Sufficiency
The country is presently an important exporter of rice.

2. Possibility of Comparative Advantage for Export .

Even at low prices to producers for rice and high cost of ferti-
lizers, Thailand has been and still is important in rice export trade,
especially in the Far East, The export market has been an important
concern affecting rice production, If import restrictions on fertilizers

elhnlnd’e}
were . “and fertilizer costs reduced, this would provide further

impetus and comparative advantage for increasing rice output,

3., Possitbilities for Diversification

Corn has been an important crop for diversifying agriculture
in Thailand, as a feedgrain for export, Other crops which also have been

increasing are: casaéva, sugar cane, kenaf, and rubber., But these crops
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cannot be grown successfully in the alluvial soils of the Central Plains,

4, Policy Commitxnent to Above Options
Not applicable.

'§, Choices If Full Input Import Requirements Not Met

Lack of fertilizer imports to keep present lands in full productic;n'
could result in the unwise opening of new lands on steeper slopes, This
would run against government efforts toward lessening of erosion and

bettgr control of forest lands,

VIII, Future U.S. Role and Choi'cea

1., Policy Influence

Policy influence by the U,S, on this program should continue to
be light. Most needed and probably most effective U, S, involvement in
the program should be the encouragement of an improved credit availability
program for the producer. This is needed for all agriculture in the

country.

2. Aid Requirement

Includes continuing interest in and contribution to the credit
program (one advisor) and continuing as sistance in improving the per-
formance of the extension program. The necessary research is in good

hands,
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IX. Future Research Noeds

1., Technical
Continued varietal testing and development a‘(e required, This
includes field testing for location adaptation. Along with this is required
c’:ontinued testing of fertilizer, pest control and cultural practice require-

ments,

'2. Economic and Social

Empirical research is already underway relating the effect of
irrigation on the people of the Northeast, aﬂ;‘:he effect of dams on cultural
habita and industrfes, etc. Further research now recommended is to

review that already done and attempt to put it to use,

X. Economic Social and Political Implications

Much of the social and economic life of Thailand is centered around
rice. It is the basic staple food, it occupies much of the farmers time
and a great deal of his social life is built around the croi:, i.e. harvest
boons, group plantings, threshing, etc, As one of the leading exports,
rice is responsible for a good share of Thailand's FX, Its milling,
storage, trrnsport and retailing would probably be one of the largest
. private businesses in the country.
| To greatly increase the price of rice to the cons{;mer could have
grave political repercussions. To the poorer urban dweller, the price

of rice might be a very important factor in the way his total income is
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disposed of., In retrospect, the gradual but paced increase in rice prices
both to the grower and the consumer do not appear to be bad Government
policy. It has provided abmething for both..

The policy of developing the Thai varieties instead of using the new
Y'arietiea again appear relatively sound, The problem of water control
in the major rice producing areas could cause serious loss to the short
stemmed varieties, Also, the policy of trying to stick with long grain,
high taste, inilling and cooking qualities is beginning to appear sound,
'I‘h.is'lse’apecially true in the face of presently dwindling markets for export
to the traditional deficit producing countries. With its past policy of
slow but stcady improvement, Thailand will be in a position to compete

on the quality market after the quantity market is gone.
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PPC/POL/ES, Edward B. Rice

Thailand Rice Paper

(l) The Thai rice story is a control case, as is the Thal corn
story, but it differs from the latter in that the new
technology (IRRI and domestic HYVs) is not being rapidly
adopted by rice farmers. The important job for us is to
explain why adoption rates are low. We would like to compare
Thailand with India, Pakistan, Vietnam and the Philippines ==
where adoption rates are high -- and identify the factors which
were missing in Thailand. The obvious answer is that Thailand
was the only surplus rice producer in the group and had no
compelling reason to increase yields. But we need to sub-
stantiate this conclusicn by showing either (1) that institu-
tions, technology, fertilizer and the other physical inputs
were no less available in Thailand than they werec elsevhere
and that the decisive difference was the lower profit margin
or (2) if the profit margin attributable to HYVs was not
lower in Thailand than elsewhere, at least that the GOT made
much less effort to encourage adoption than did governments
of the deficit countries.

(2) One problem in the Paper is that it never clearly identifies
the country crop experience as a "failure"” of adoption. I
had to re-read it before I realized that you wvere discussing
a situation in which the superior IRRI and domestic varieties
were not popular and that most rice farmers were still using
traditional types. This ambiguity can be easily cleared up
in the introduction, but you should alsc provide a table giving
an estimated breakdown of rice acreage devoted to the different

varieties.

(3) I've itemized below the principal omissions in the Paper, arranged
a8 in the Paper's outline. #I'll need your judgment as to how
much of the missing material can be secured and how soon.



TO: EdwardiB, :Ries, PPC/BOL/ES
FROM: Don Davis, EA/TECH
SUBdJe:Thailand Rige. Paper.

Time does not permit a detailed point by point discussion of the questions
you have yaised on this paper. I will attempt to Answer the primary guestions
in the following summary.
1. Why have not the short stemmed, high producing new varities from IRRI
and other countries been produced in quality in Thailand?

The answer to this is relatively simple. They have not been released
to the farmers for production., ¥he reasons why they have not been released
are a bit more complicated. I do not know all the reasons but some cf them
follow:
A. The Rice Department of the Ministry of Agriculture is headed by Dr. Sala
Dasanades. Br., Sala is a member of the board of Directors of IRRI. As such,
he has known of the new varities from there since their Inception. These
varities have been tested }n the various research stations in Thailand. Here,
they have produced as well as in other locations. However, in the testing
process, Dr. Sala took note of several inherent weakness in the varitieg--
le~-medium grained with a high concentration of amalose on the under side,
a high gf incidence of bacterial leaf blight, the short stem giving height
of less than one mefer when mature, the requirment or relatively high app-
lications of fertilizer to reach high production. The tendency to form cracks
in the underbelly of the grain due to the high accumulation of amalose thus
giving é very poor milling recovery of unbroken grains. Dr. Sala has told
me that when he balanced thesc defects against nctual conditions in the T -
rice growlng mountziex arcas, 1t was the Decinion of the Ministry not to
release the vuridiea for production. Henece, they have not been nviilable to

the grovers,



B. The major rice producing areas of Thailand are the central and southern
plains. In these areas, which lie very flat with a limited gradient toward
the sea, water depth in the paddy is difficult to control. Water depth may
be controlled during a part of the scason through the irrigation structthres
when the systems are operated to flood the paddy lands. However, during
heavy and prolonged rains, these very flat plains simply cannot get rid of the
excess water fast enough to prevent backing up and flooding. Both these
areas are surrounded by sloping mountains feeding runoff water into the

lower areas and complete water control of this runoff has simply not advanced
far enough within budget and engineering limitutionr This is belng worked
on but is not as yut un accomplished fact. Thus, at the present time, the
short stemmed vari#tiecs are unsuited to the major rice production areas.

C. The north und north enst of thailand are arcas where irrigation systems
and natural terrain would allow the productlon of the new varltlies. These
areuas, however, ale productrs and consumers of glutenous rlce. They prefer
these varidics for local consumption. These arcas are ulso more remote from
the maln port of cntry ror moving in the requirved imputs of rertiliver and
hence the production of th; vurities would be more coustly. Further, these
areus vuvyy from surplus producing onc year Lo deflelt arcas the next and
are uoL an inteygnd part of the export t.oals pattern tnorlee, The Rice
department hie developed two very goeod vurklien of glutenous rice which they
are pushing in these arcas oinee there 1 o ready but Hnited narket for
oxport of glutenous rice to éurroundlng arean nnd to Japan,  IRRT has been
working on a glutenoun variety and han one very promising one with mout of tho

response fnctorn found in the other roleaged varities from there, Tt has not

as yut been relensel Por productlon,



C. This is conjecture but based on several conversations with Dr. Sala and
other Thail officials. Thailand has for many years been an exporter of rice.
In fact, rice has been its leading export FX earner. They have seen and
taken note of the efforts in other countries to become self suffécient in
rice, especlally those in the truditionally rice consuming nations of Asia.
They have scen that as the programs toward self suffeclency would become
effective, the murkets they had traditionally enjoyed would be reduced,
especially for the less than nuwber onc export quality rice, Thus they
have concentrated their research efforts on dewelopling o wmritty which would
meet the more exacting standards of a highly competitive markct--le-.a long
graincd;{ » blgh mfllng quality rice that was higher in pr‘«ut!}’?n and les:

in starch 6o us to get n cooking quality of fluffy, single graln ent product
that would grow under Tal condittons. They were perfectly willing to
sacrifice some ¥ quunity for this quality., In addition, there was no real
need for fncrcuning production.  The export market wan relntively well
establiched at around 1.9 willion tons per yeur. Thins could be produced

without undue strudn under exinting conditions,

The fuct of the Thul windom, 1f it is realy such, is coming home this yvar.
The market for poor quality riee ia very poor and the Thaul quota for oxporto
18 moving uwlowly, (ice lam Wort reports attuched),

2. Ono other banice point which necds futher clarification is that of the
oxport premium on rice which many people crodit for the lack of any marked

inorease of rico production per unlt of land in the crop,

I have attached four pages from a roport of converations between tlv
That Govvrnent it the Al aftor thedr survey of agriculturwe in Thalland,
There cover rathor voll the proamfum pledges and touch on other points I have

rieol here,



As one authority who has been around the Thai scene for some time, Dr.

Sum WorkK, Agric. Attache does not believe that the premium on export has
been as bad as pictured. He reports that the prcmiﬁm has definétly been
used to contrgol consumer price of ricc. However, he states that it hus
been Government policy to so manage the premlum as to allow for a steady

¢% increase in price to the farmer cach year over the past five years.

This, he claims has allowed for a steudy progress toward increased incentive

plus keeping domestic markets in line with the advance in consumer earnings.

(Twe communicationr from Dr. Work +o Washngha ace a’r\'a;ku\).
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Svemmerae)o) ok Rel:@morcam oy p Ayl Meas where facilitigse-tfire,
or womld be available for year-round water control s the
farms. M™lgso high on the priority list for app rescarch

is the field\{echnology of irrigation and.efainage in accord-
ance with soil, op, and farm managemeht requirements under
various circumsiandesg.

(7) Regional dispg {y -- Irrigated land presently
constitutes 65% of the”fotal THge area in the Central Plain,
but ‘all except 4%e¢T0% and 147 oINfe rice lands in the Northeasy,

)

South and Nop#ll, respectively, are st rainfed, This .fact
gives ind#fation both of the potential neddg of water resouices
develefment, and of the possible trends of lamd use recadjust-
pefit in different parts of the country.

1I. Sced and TFertilizer

The Survey Team gave full recognition to the great
significance of the recent varietal breakthrough of rice and
other foodgrains which has provided a technological base for
agricultural modernization and promised an early attainment
of food sufficiency in the region. Experience in the past
few ycars indicates that assuming the minimal infrastyructurc
and adequatc pattern of price incentives, sced of a truly
fertilizer-responsive high-yielding variety in combination
with adequute fertilizer supply can be all that is needed
to geuerate among farmers an enthusiasm sufficient to break
age-old letharpy and deep-rooted traditions. On the other
hand, if the stagnant growch of productivity in the food agri-
culture of tropical Asia can be traced back to any single
causc, it would be the biological characteristics of the crop
varietics cvolved under the conditions of traditional farming,
which sot a low limit to the maximum yleld obtainable under
more favorable conditions.

Intensive efforts in rice breeding were initiated by
the Thailand Government in 1950 and have been continued over
since. Lack of adequate water control in the Central Plain
has been a serfous coustraint through the years., Special
consideration vas given to the ability of cice plaats to
survive rapid increase in water level in the paddy ficlds,



as two thirds of the rice area in the Central Plain were
broadcast with floating rice, and only in the last three

years was there a steady increase of transplanted-rice
acreage from 35% of total rice area in 1984 to 42% in 1967.
Particular emphasis has to be placed also on the grain quality
so that the repuctation of Thai rice in the export market is
not affected. While the well-known IRRI varieties IRE and
IRY have given higher yields in recent trials over the
recommended local varieties, neither can te adopted for
general use because of their shorter stature and lower eating
and milling quality. However, satisia retoxry results have been
obtained by Thai breeders from backerossing the IR hybrids

to the local strains, and new high-yiel a5 varieties with
deslrable quality and suificient aduUt&J4i--y co locci envi-
rorments are expected to be released very soon. Photoperiod-
insensitive varieties suitable for off-season cultivation
are also available,

3

Introduction of an Improved golden flint variety
developed in Guatemala contributed matﬁllaLly to the rapid
expansion of maize grvowing in the late 1950's. More recently
satisfactory progress has been made on maize and sorghum
breeding through the Inter-Asian Corn Improvament Progiram
sponsored by the Roclefell :v Foundation which was transferred
to Bangkok in 1vo). However, ifull benefit from the ncw
improved maize variciizs w111 only accrue with the ctransition
from shifiing cultivatica on newly-opened lands to regular
rotational cropping in irrigated arcas., Varictal improvement
of other major crops including vubber, cassava, kenaf, cotton,
soybean and mungbean can be furcher strengthencd,

In spite of repid increase in fertilizer imports
from around 90,000 tons in 1565 to 198,000 tons in 1947,
which is partly attributable to the rise in rice price since
1965, rate of consumption in Thailand @bout 5.0 kg. of
nutrients per hectare of cultivated land) remains at the
lower end among the regional countriers. A government survey
during 1967 revealed that only 20% of all cultivated land
reccived fertilizer. Major constraints to a greater usage
are: (1) low producer price of rice, (2) lack of wvater
control in the field, and (J, absence of fertilizer-
respoasive high- yloldinv varvicecies. Still, large-scale
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trials in Central Plain has indicated substantial yield in-
creases from fertilizer appiication, and the Goverrment has
given generous support to induce a greater usage of fersilizers
by allowing duty-free import and using the Farmers Aid Fund
(generated by the rice premium) for financing the distribu-
tion on credit of about 20% of current imports via government
departments to farmers groups, with transport exvenses fully
subsidized. Also, the private scctor has taken steps to set
up large plants for fertilizer production, and pianned to
orgahize its own extension and sales network throughcut the
country, with due consideration to meeting the credit needs of
small farmers., It remains a problem, however, whether the
rice price could be made sufficiently attractive for a favor-
a2 product/factor price ratio which, probably morc than
anything else, will determine the extent and rate of cupanded
use of fertilizers. Since supply of fertilizers and ajricul-
tural chemicals will be one of the main functious of the
multiple~purpose farmers' organizations, the distribution costs
can be minimized by channeling thea through these organiza-
tions.,

@ 11T, Price Policy

The Survey Team was convinced that agricultural prices
should be held at a level that will provide the farmer with
the incentive to innovate, to invest in the productive capacity
of his farm, and to undertake the risk and costs of learning
to use new agricultural techniques. 1t had the satisfaction
that price incentives did exist in many countrics of the
region which provided necessary impetus for the successful
spread of various agricultural intensification programs during
the recent years.

A predominant feature of the price policy in Thailand
is the rice premium which is a variable ad valorcm tax on
exported rice set by the government and paid by the cxporter
or miller as the basis of the Bangkok f.o.b. price. For
some time until very recently, ic has been set at 307 of
export price for high quality rice and 25% of cuport pvice
for low quality ricc. Because of its profouad depressing
effect on the domestic rice price and becausc of its impoiri-
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ance as a government reveaue, the rice premium has been 2
subject of extended controversy. Most observers now agree,
however: (1) that the rice premium is a highly useful tool
for maintaining Thailand's competitive position in world rice
trade; (2) that it has become 2 major source {about 10%) of
government revenue, and therefore a mainstay of governmeit
operations; (3) that its function of price (hence wage)
stabilization at an arbitrarily low level, although not easily
justifiable on the basis of the low degree of urbanization,
the ‘income gap between urban and rural families, or the rice
consumption patterns in the country, would nevercheless be
expected to benefit the industrialization process in its very
beginning; (4) that it can be operated to ensure adequate
domestic supply of rice, althougi an export quota can be cven
more effective; (5) that its poworful stimulating effect on
product and export diversification must be weighed againse
its being a major conscrainZ to the expanded use of purcaiased
inputs and productivity improvement in rice farming, as siiown
by the fact that Thailand has failed recently to tike full
advantage of the rice export potential despite very high world
prices; (6) that basically it is a regressive tax and it dis-
criminates against rice growers; and (7) that while it could
not be immediately and totally abolished, it should be
gradually reduced as compensatory measuvres are phased in,

to the extent that producer prices become an incentive to
modernized rice farming, and increases in productivity aud
production of the rice industry could result in an equal con-
tribution to the government revenue. There has also becn

a suggestion to use the rice premium for building up a "rice
price stabilization fund" for the benefit of the producers.
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1V Farmers T orgamtzatioms - -
arme //”’—-

The of farmers' organizations e implementa-
tion of agriculturai~gdevelopment pro s was stressed in
the Survey reports on thm.grou at the success of any
development program is £i of.all conditioned by the
extent of true approgédfion and active participation or
support of ics berfliciary, In the confiexi ol o smull-
farm acricwcic, it would be most difficuln fox the full
6F a dovelopmenc offovc <o veach the mass ol indi-
roducorsg, if they are not adequately orranized,




UNCLASSIFIED

CLASSIFICATION

FORE!GN AGRICULTURAL SERVICE Ak LY
FROM: : American Embassy, Bangkok Mar?ﬁ.zz;ﬁlgpg.
T0 : DEPARTMENT OF AGRICULTURE, WASHINGTON _Tg...ggﬁﬁ- .
REF  : Code 24V; 1llvV; CERP-D : CHECK ONE.
ARl o]

suvJect: THAILAND: New Minister Economic Affairs Explains His
Rice Export Policy

r H. E. Bunchana Atthakorn, formerly Thai Ambassador to
Washington and now the new Minister of Economic Affairs,
explained the rice export policy of the New Administration to
the press on March 25.

Xerox copy of The Minister's statement in the Bangkok
World is enclosed as part of this report.

Comment

His Excellency's commen’s confirm our previous reporting
that the Thai do not willingly plan to reduce the export price
of rice. For the current crop at least, the quantity of No. 1
100% and 5% is reduced from previous years due poor quality of
the last harvest which results in an excess of brokens upon
milling. This puts higher grades at a premium but brokens at
a very low price. It emphasizes the concern of the RTG to
move more rice in G-to-G sales to India and Indonesia which
usually purchase mixtures containing 25% to 60% brokens.

In CY 1969 Thailand hopes to export 1.2 million metric
tons milled rice. This is the official target. The National
Statistical Office, however, has reported that the 1969 export-
able surplus will reach 1.6 million metric tons of milled
rice. In view of current world rice stocks Thailand, as may
other nations, could find itself in a "long" carry over
position by year end.

So far in CY 1969 Thai exports have averaged out at the
rate of around 100,000 metric tons per month. The official
target can be reached if shipments continue at this rate
throughout the remaining nine months of the year--but not
unless there are sizeable sales of brokens mixtures.

L

UNCLASSIFIED
CLA%GSIPICATION
UNIPED STATES DEPARTMENT 01 AGRICULTURE

FAL .14
{0.44)



UNCLASSIFIED Page 2 __oF _2 i
GLASSIFICATION FROM Bangkok

. ENCL. NO.
“No. TH 9044

r— ~ Foreign buyers are holding off hoping the New Administration will ]
reduce the present export premium rate which is due to expire by March
31. As of this writing no official announcement of change in premium

has been made. Our contacts in trade and government are not anticipating
a reduction; and in all probability the current rate will be continued.

To lower the rate would move more rice--but at a lower level of
exchange earning. 'Also it could operate to reduce farm price (and
increase domestic price) of top grade if export flow became too rapid.

With a very active Parliamentary opposition under the new
constitutional regime the Administration is not likely to countenance
low farm price. This has been demonstrated already by the fact for
the first time since the price of paddy has been supported the
Government is building a stockpile by farm purchase to maintain the
price. This depletion of the budget cannot long continue unless these
government stocks can be moved either internally or externally.
Externally they can only be moved if there are ncw G-to-G contracts.

The Minister's reference to "interference" by the RTG in relation
to foreign competition is a very definite statement of the policy of
the RTG with regard to U.S. PL 480 sales. What sort of "inter ference"
will be made is unknown, but already the RTG has made known its
position on U.S. proposals to move rice to india and Indonesia.

One way of so doing would be to lower premium rates to permit
export at a much reduced price. Despite the Minister's statement of
exporting "at the highest prices and that always reiterated by Khun Nam,
Director General of Foreign Trade, that Thailand does not wish to
undersell viz-a-viz the U.S., the possibility docs exist this could
occur. Past experience over the last seven years demonstrates what
the Thai can and will do regarding world rice price if forced to. Any
lowering of the Thai price below current levels would put the U.S.
budget under even greater strain through the need to increase export
subsidy to the much higher levels existing scveral years back.

The actual working out of new rice export policies will be

is ined.
reported as information i 'obta ned ‘ ‘/ /'/(( L(y) /( / )

'S. H. Work
Agricultural Attache

Enclosure
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susJeECT: THATLAND: RICE-~Revision of Customs Export Duty Assessed Pricec as AAL el ]

of April 1, 1969. Mixed up and down in new rates when compared to superseded rates but,
with the exception of glutinous white head, all are under the corresponding period of last

year. r“ | _.]

The Thai Customs Department announced the Department's revision of customs
export duty assessed prices on rice for exporis as of April 1, 1969 superseding
the previous one of January 1, 1969. (See AGR TH9003 of January 3, 1969) The
enclosed table shows corparison of this revision with that of Jeaauary 1, 1969
&nd with the corresponding period of a year ego.

Comment

Upon the nev asusessed prices fix we see the movement on high quality rice
gredes both hecds enli Lrokens., All were raised vhen corpared to the foraer
rates. This is with u.o exception of glutinous rice. The Custons Departmcat
tries to fix the rice essesscd prices for exports in line with the current
market conditions. It vas rcported in TH9052 and THY053 thet the higher grude
prices would brisk-up in latter pert of this year. The new accescad export
rrices indicate the tiead predicted.

It is to be roticed that the Department ie now resuming the usunl quara
terly change since it has not been made from January 1, 1968.

A AN f]

8. H, Work
Agricultural Attache
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TnA.ILAND RICC-~Customs Ixport Duty as of April 1, 1969, superseding the earlier one
a8 of January 1, 1969.

1% Export: '
sduty on ¢ Customs Assessed Prices : Calculeted Export Duty

‘customa T L LY L LY P T T T A T L e Y T Y YT T YL LY -

:szgzzed: 1/4/69 ; 1/1/69 :Year AGO: l/#/69: 1/1/69 :Year Ago

: 1/Baht per Metric Ton 3 1/Baht per Metric Ton

Cm:go Rig_g

Whole rice, &ll grades 5.4 650 3,500 4,300 : 197.10 189.00 232.20

MILLED s $
H H
White Rice H H
Whole Rice s H
1‘00"‘,5‘"5,3“.‘.........: b2 ¢ 4,200 4,000 4,800 : 176.40 168.00 201.60
lUp, 15%, 205 eesee ¢ He2 ¢ 3,500 3,1450 L,4k00 : 147.00 L4490 1BL.6C
25,:, and lower .... ¢ 4.2 ¢ 3,350 3,350 4,100 : 140.70 140.70 172.20
H H
Brokens ! :
A.l extrae super ... ¢ bt ¢ 3,500 3,400 4,000 : 154.00 149.60 176.00
Others ceessesesces § “'oh‘ : 2,500 2’700 3,320 ¢ 110,00 118.80 146.08
s H
Glutinous Rice $ H
H :
White, all grades : 4.2 3 3,700 3,750 3,500 : 155.40 157.50 147.00
Brokea, all gredes : Lo 3 2,300 2,450 2,500 ¢ 101.20 107.80 110.00
H ¢
Partoiled Rice 1 H
H H
Whole rice, all grades 4.2 ¢ 3,150 3,200 3,770 ' 132,30 13b.40 158.34
Brokcus, ell gredes ¢ 44 3 2,200 2,240 2,640 : 96.80 98.56 116.16
H H
H H
$ H 3
$
Brokens, all grodes : 3.75 : 2,200 2,250 2,900 3 62.50 37 108.75
: H
ROUGH (PADDY) 2/ : '
H H
All types and grades: 7.0 1 2,520 2,400 2,880 1 176,40 168.00 201.60
H

1/ U.8. $1 equals epproximately 20 beht.
2/ Under export ban. Cabinet spproval required for export.
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VK 1rdicuted in a note in REL A there follows a supplementary n .« s.uye to
Iy,
(R
/1 (1) ihe iniportance of rice and cora production in Thailand's ¢couon ic
doveloonent is significant, although relatively less important thaa in the
vorly sixties. As a percentage of Gross [Pomiestic i'roduct (G.2) the
contrisinutions from thesem)ograins hias fallen fron 33" in 1Yol to 477 in
q Il o indicated in the table belov: (See fnclosures 1l and 9):

aclosures:

1. N.tional Incon.c of ‘Thailand, 1907 1 dition
. The ltice talauce Sheet ond the Mew  cries for Rice Production --

\ ‘t/{ - ppundix », fron. 1955 1 ditlon of National Incomic of Thailaad

&?/1/\ the 1903 ¢ ensus of ¢ yriculture and the National Incon.v Accounts --

2 ‘eter Gajewuki, LiOM

?“,(,5 ‘. The L ice tidance sheet -- NLDNB

“.  Paddy Production Data Coniparisons

p . The Thai Rice M"remium -- Vincent 1.. Taylor, RAND Team

«U)”" «« -+ Proposed Stablilization Policy for ltice Prices -- Dr. Snoh
~avkul, NEDI,

. the kKcononics of the Rice Prenijum, N, Usher

‘o kffects of Population Growth on Lconon.ic and Social evelopnient in
Thailand -- USOM,

-~
-
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PER CENT OF GDP AT CURRENT PRICES

“ector  Agriculture Trade Manufacturing TOTAL

1961 1967 1961 1967 1961 p 1967 1961 1967
Rice 34 37 13 13 24 18 ) 33 21
Corn 2.4 3.1 .8 L1 NA NA )

Rice constitutcs a major part of the diet of the population, accouatiug for
15. 6 ' of personal consumiption expenditures in 1961 and 15. vy i3 1967 (hased
on 136 coantant prices). Gtatistics indicate that demand is hi;hly inclastic.
Corn, on the other hand, is principally un export item which as yet has

i . i'ed vuc as a fed grain, Foreign exchange earnings fron. rice and corn

SR elow:
FOREIGN >CHANGE EARNINGS
FROM ERICt AND CORN EXPORTS
(Value in millioj baht)
* 1961 1962 1963 1964 1965 1966 1967 1968
Tice 5598 3. 240 3,121 4,389 4,334 %,000 4,663 3, 8I7
L2en 597 802 8zB 1 346 969 1 OW. 1,358 L3577
nf Total
_ws Larnings 37 34 37 40 33 48 27 c4
frotr, Comm,
. uports Only A2 39 44 46 4 39 43 39
FITAL 7,195 3,742 4,52 8,735 5,303 5,521 5,019 5. 354

.8 can Le seen from the table above, the share of foreign exchunge earnings
fron rice and corn exports has f allen from 37% to 24% in the past eight
years, partially reflocting the invisibles from tourism srd tho Viet Nam war

sffort.

() Irice and Corn Output and R TG development and security Priorities: Since
the RTG dovelopment program is & significant counterinsurgency tool, large
I. TG resource inputs are in the process of being injected in marginal rural
arcas of the Northeast and North, Some of these efforts have USOM rusource
support, “ince the Northeast is basically a poor area for rice production
and generally produces only a subsistance level for its 1l million inhabitants,
1'TG developnient sirategy, which US supports, alme to diversify agricultur~
in the ‘ortheast into products with a greater comparative advantage, like
konaf, cussava, sorghum and livestock; and at the same tim., lncroano ylol!
in the Countral Plains to substitute for production which would Ho lost vhen
gon.o land v ould be taken out of production in the Nk.
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‘The RTG program for increasing rice ylelds ha. n ol vith Hy jted Juccess.
Partially due to lack of coordination anon wiviop it agencioes and
partly for lack of an adeguate extension pro;rau . tor cxumple, the
Ministry of Interior hae responsibility for pron.oting tho second rice crop
and the Ministry of Agriculture the first.

(3) Rice Price fupport Program is currently not fully operative Lecauue
RTG insists that they will purchase directly from farmers only, and aot
deal with "Chinese middlemen”. Thesse traders are the only ones who
have the facilitics to trade in rice and, therefore, & very smull volun ¢
has received price support, although some traders have uscd farmers'
aames and sold to the RTG,

(4) The Price Premium is an export tax on rice which is paid by the
exporter. x Its impact is that the surplus producer in the Central ©lains
bears the burden of the tax. The subsistance farmer is not affected Ly tho
lov er price except during time of crop failure when he bencfits by the
tax's consun.er subsidy feature. Revenues from: the rice pren fun: account
for about 5%, ofj) total RTG revenues. In Thai }Y 1968 it was 1.1 billioa
baht as compared to . 7 billion in 1961,

One major impact of the rice premium is to make the cost of fertilizer
five tin:es niore expensive to Thai farmers than to Japanese farn er. .
tern.s of aniount of rice required to buy u unit of fertilizer. (1903 d.:
con parisons). Morze recently, fertilizer prices in Thalland havu re-
ni ined at high levels becausc of un obsolcte vra plant operation whi
is protected by high import tariffs.

For u detailoed discussion of the rice premiun: and son:e policy alter-
natives ree attachments 6, 7, and 8.

(8) Spucific supplemental information pages refer to REF AM:

P, (A Storage capacity estimated hy NSO exceeds 10 million metric
tons. ftluctuntions in Inventorivs are significant, See enclosuros 4 and L,

\>, 71 1, Apgregate Statistical [ .lationships -- A time seriss
atatistical wtudy has been mads by the NEDI.. (See enclosures 4 and ¢,)
150 attached Lo an adlyeis of the 1963 Agriculture Census rosults (cne
clostren 3 und 5). The Cansus indicated underestination by the ." “
of the rice crop, ubsequently the NSO has undertaken officlal ruspon-
sibility for publishing rice production statistice based on crop cutting
aurv.yw. Lhe NiZDD'e National Incono Nccounts refluct cutin.ates
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v.hich attcys ot to lak the pust weries from the Ministry of Agriculture
vith the 110 € cases med the current MSO series.

3, o ‘lyping error -- production goal of 13.7 million M. T, s
for 1971, the tenuinal year of the Sucond E.onomic Developn-ent I’lan,
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