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COUNTRY CROP PAPER 

THAILAND 

CORN 

I. RECORD TO DATE 

1. Crop Production 

A. Historical Note. 

Corn was probably introduced into Thailand by the Portuguese in 

the mid sixteenth century. It was grown primarily by tMe 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 are in the one million 

to one million two hundred thousand metric ton range. (see below). 

The principal corn producing areas of Thailand today occur in a 

broad belt just to the North of the Central Plains (see map 1). Although 

ther'e are nine Changwats which produce together approximately 88% of 

the total national production. Of these, Lopburi, Nakhon Sawan, and 

Saraburi produce 707c. 

First recorded attemptsat improvement were in 1924 when two 

varieties of dent corn were introduced by Prince Siddhiporn for cultivation 

at his farm as feed for livestock. Crosses betwe6n these dents and 

earlier inLrodccttona roailtcsd in ci-.rior ir tl'c lno.%n ao Pakchon 3 



corn 	dates from 1950 when variety testing
dent. Government interest in 

and 	selection was started. 

In this year six vajieties of field corn were introduced from Indonesia 

also 	intro-Fifteen new varieties were
by the Department of Agriculture. 

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 

From 
the 	Department for adaptability to local conditions in the Northeast. 

variety

thesel~akchong dent" varieties, research workers 

selected a 


collection No. 113 which because of its innate 
adaptability,


known as 

became the major variety for commercial growers 
from 1954 to 1959.
 

in order to meet demands of
 Ithas now been replaced with a flint corn 


the foreign market.
 

variety of Guatemala
Among the introductions of 1952, there was a 

yellow flint corn, which showed promise. Itwas designated as collection 

At present itisThailand's most popular corn 
and ispreferred


No. 110. 


by the Japanese market. Thai corn farmers call this variety Guatemala
 

corn.
 

as 8516 of total corn production
By 1967, itisestimated that as much 

For the purposes of this paper,, Guatemalan flint was 	of this variety. 

is 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--lZ00 (nstinate)
 
1968--1375
 

The national average for corn today is approximately 0. 760 MT per 

acre. 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 acre for Guatemalan flint. 

C. Thai Corn Area 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--I, 031, 700
 
1964--i, 369, 300
 
1965--i, 442, 000
 
1966--I, 390,000 *
 
1967--820, 000 
1968--1, 480, 000 (estimate) 

As seen, there was a sharp upward swing in acreage planted in the 

late fifties which doubled by 1965 but has held relatively steady since then. 
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2. Anput Utilization. 

A. 	 New Seed Varieties. 

first introduced into ThailandGuatemalan flint wasAs stated above, 

In. this year an import through USOM of 100 pounds was made. 
in 1952. 


This 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 9576 of the 

This 
corn grown in Thailand dependent upon which report is accepted. 

use of flint corn was due to the demand of Thailand's foreign
increase in 

During previous years, while the dent corns were 
market for this corn. 

the Department of Agriculture continued multiplication of the 
popular, 

improved seeds of this variety at its multiplication stations and seed 

By 1960, the variety was available to all farmers desiring to 
farms. 


also undertaken on pest

During this period investigations were grow it. 


and fertilizer requirements.

and disease control, cultural practices, 

1962 includedstarted, which in
In 1961, a seed certification program 	was 

the first contracted 	growers of certified seed.
 

to this variety again must be estimated. However,

Annual acreage 

stated, by 1959,the largest percentage of the corn acreage was in 
as 

corn. Total acreage can be computed from the above tables 
Guatemala 

by taking 9076 of the 	total acreage reported as being in Guatemalan flint. 
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B. Land.
 

Following 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 1,480o000 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 Guatemalan flint corn show a close coorelation. 

Since 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 crops in Thailand show an upward swing. 

The increase in area planted to corn has not been at the expense of rice. 

The two major 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 
I 

acreage, while the production of sugar cane has been about-the same. 

Further, other competing upland crops such as cassava, tobacco, cotton, 

peanuts, etc. also show a relatively stead) increase in production tonnage. 

Thus, the increase in corn could not have boen at the expense of these 

other crops. 
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Corn farmers in general plant larger area of corn than do rice 
0* 

farmers. A University of Kasetsart study involving 62 farms in three 

.Amphoes - Pakchong, Chai Badan, and Takhli found that the sizes ranged 

The average and range in hectares for Pakchong,from 1 - 80 hectares. 


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

respectively. 

The average yield and range in yield in Kilograms per Hectare for 

and Takhli are, 2Z06 (1069-3438), 2150 (1325-3269),Pakchong, Chai Badan, 


a~pd ZZ5 (1388-4350), respectively.
 

C. Fertilizer. 

Following 	Is a table showing fertilizer imports into Thailand through 

on the line in1967. Production from Thailand's plant at Mae Moh came 

1962. Other than limited production from this plant, all fertilizer is 

new laws being proposed to protect the productionimported. However, 


from Mae Moh may reduce future imports of Urea and Ammonium Sulfate.
 

Imported Fertilizer in Metric Tons: 

1950--9,354 1960--S-, 163
 
-1951--6,s495 1961--54, 757
 

1952--17,465 196Z--66,465
 
1954--l2, 164 1963--97,375 
1955--24, 280 1964--108,977 
1956-23,429 1965--86,617 

1966--131,407,1957--40,020 

1958--29, 170 1967--l7,944
 
1959--47,639
 

See Table - Cost of Production of corn in three Arphoes in Thailand,
first crop, 1967. Uivaralty of 1isesarb. 



- 7 -, 

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 feptilizer application, then, yields decrease 

sharply thereafter. Within five years the yield of corn grown on the 

same unfertilized land may be reduced by 5076. 

No figures are available for public-private distribution of fertilizer. 

However, except for demonstration purposes, the 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 3o of the land in cultivation is under irrigation. 

It is estimated that probably less than 5%f of field corn acreage is 

irrigated. Corn under irrigation is mostly swdet 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 assumed to be 

pesticides. This has risen steadily from a figure of 4, 578 MT in 1963. 
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areOver 40 species of insects have been identified of which 16 

a 1963 infestationserious destruction. Of record,considered to cause 

of grasshopper was controlled through spraying in Lopburi Province. 

Currently a pest control program is being carried on by pest control 

units of the Ministry of Agriculture. 

F. Equipment. 

Thailand has shown an annual growth rate of tractor imports of 

there is shown a total import of 
3Z. 157o since 1957. In round numbers, 

10, 000 in round numbers.
3, 700 tractors in 1966 and 9, 434 in 1968 or 

The introduction of mechanization into corn production has made it 

possible to put corn growing on a commercial basis. Land preparation 

now done largely with tractors. Shelling is also mechanized. In time
is 

other practices such as harvesting which is now being done by hand will 

also be mechanized. 

If currentThe largest percentage of Thai corn is sun and air dried. 

plans are carried through, drying and storage capacity will be increased 

to accommodate approximately ZZ0, 000 MT of bulk corn. 

3. Policies and Prices. 

A. Output Prices. 

It is estimated that at least 901o of corn produced in Thailard is 

Records of prices paid to farmers are very fragmentary inexported. 


the field.
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Studies made in 1962 by the University of Kasetsart show that corn 

farmers'received 62. 20 of the export price, local dealers received 15.80, 

exporters 16. 576, and the coat of transportation of coin to Bangkok is 5. 50 

of export price. With reference to the cost of production, it was calculated 

to be about 50%6 of the price received$ excluding salary to farmer and 

his family labor. Unpublished data for 1967 indicate about the same 

percentages. 

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 riot 

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 mcrchants or relatives for his farm credit and living credit needs. 

Usually there is one intermediate between farmer and Bangkok exporter, 

With the exception of the installations established by the Calabrian/Thai 

Company. there are no large individual interior collection and storage 

points. Calabrian is no longer operating in Thailand. (See 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 seed and fertilizer. The lack of funds and 

credit reduces producers desire to improve seed and fertilizer qualities 

* Chaiyong Chuchart, Gordon Sitton, and Arkom Soothyian. Production
 
and Marketing Problems Affecting the Expansion of Corn Grovdn!7 in
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because of the additional monetary costs'.involved., The support price 

program discussed below and corn trade agreementv . 3thJapan has-tendod 

The result is that the farmer hasnot 
to keep prices to farmers in line. 


had to liquidate his corn at unfavorable prices.
 

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

Amounts offere'd by village merchantsmarket through the exporters. 

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 

for 1966 and at $40.00 per MT for both 1967 and
 set at $35. 00 per MT 


1968. 

Available export prices FOB Bangkok are as shown below: 

1960--$50.40 per MT 
1961.. 50.00 " " 

1962..- 51.15 " " 

1963-- 53.60 " " 

1964...- 56.60 g " 

1965-- 58.30 " " 

1966-- 60.20 " " 

1967-- 65.30 " " 

At no time has the IRTG found it necessary to implement the program. 

The mere fact that it exist o 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 

bacsd o: the Chicago fittur.'r, clo.sirl ql'otations for U.S. corn To. 2 

http:1960--$50.40
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yellow during a period of 30 days prior each shipment period. Through
 

these negotiations the quantity of corn to be exported is 
 also determined 

and then the RTG issues the export permits. When the Chicago price 

dropped below the world price, during the dockworkers strike in the U.S., 

the RTG wanted to adjust the price of corn 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 

price, did provide the incentive required by farmers to expand production 

phenomenally. It will be seen in this table that Japan is now reducing its 

corn imports from Thailand, while Taiwan is increasing its, and has now 

becoming a significant importer. At least 96%o of corn exports are within 

Asia. (See following table). 

The prices fluctuate over the season. At thetiriie-the 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. 



-Table R Export of corn from Thailand. by country of destination, 1957 through 7- December, 1968 y 

a 
I,, D4 

-

T'lflito~ 'ro."
 

.Destination 1957 1958 1959 1960 
 1961 1962 1963 1964 1965 1966 1967 t 196z. 
Ti.A. 250 2531 2502 2503 2504 2535 2536 2507 2530 2509 2510 - 7 ",.2511 

. -------------------------------------- 1,000 metric tons------------------ ........
 

Japan 3Ph 130
36 189 441 405 239 453 845 S60 826 696 549
 

Taa - - 2 1 
 - 10" 10 9 57 146 350
 

Singapore4n'fli 10. 15 18 35 82 92 79 
 74 ...82 142 100 131 

IongKong E4ft4 3 " 4 10 11 44 103 112 108 82 77 84 19 

Malaysia fL8L= -s -- 14 -20 25 31 46 so s1 S4 67 63 10.
 

Othen z2 - - - - 4. 2 40 13 17 49 23 46 

Total 2113 64 163 237 514. 567 473 744 1,115 804 1,218 1,112 1,299 

. ... --- - - Percnt-Ports co"- . of total ----------
Japan ti - S6 80 80 86 71 49 61 76 70 68 62 42 

Taiwan - . .. ..- - 1 1 1 5 13 27 

SingaporeD4i l11 16 9 8 7 15 19 11 7 10 12 9 10 

eong ong ;"04n4 S 2 4 2 8 22 15 10 10 6 8 9 

Malaysia -r1til023 9 
 8 S s 10 7 5 7 " 5 6 8 

Others fI - . 1 - 11 2 4 2 a! 

Total VNJ 100 100 100 100 100 100 100 100 100 100 100 Iri(
 

Source: 1957-1967. Royal Thai Cc-, J, oris: Stacituct of "a,"land.-. maent, ,parniwnt of Cus tz.t,.. of Foreign Trace 
1963 Board of Trade of TP-iand!, l'oard of Tr:dc Lullctin (;:cckly) 



Tabla .-1(ost of Production of corn in three Aumphocs in Thailand, first crop, 1967. 

Iten Unit 
rak Chong 

Ave. Range 

Aumphors 
Chai Baian 

Ave. Range 
Taklf 

Ave. Range 

ibctar-s in Corn bectare 17 (2-52) 18 (3-48) 10 (1-80) 

Yield Kgflect. 2206 (1069-3433) 2150 (1325-3269) 2725 (1388-4350) 

VariaiL.e Cost4of Production 

. 

Pre-'arvest 
Seed 
,OlantL.w 

Subtot 

baht 
o 
'* 
" 

32 
81 

113 

(19-44) 
(56-125) 
(81-157) 

31 
100 
131 

(19-50) 
(75-131) 

(106-163) 

31 
100 
131 

(13-50) 
(75-158) 

Land Pre ar-ion 
Reedin 

Sul.tcttv_ 

319 
275 
600 

(206-500) 
(150-375) 
(344-781) 

288 
225 
506 

(206-419) 
(138-375) 
(344-757) 

350 
2S6 . 

600 

(188-513) 
(125-425) 
(394-869) 

Pro-Harvort Subtotal 713 (425-894) 644 (450-919) 731 (519-1013) 

iarvestinL 
Ear pi'ckinv 
Dryi g 
Sh1i.ng 
"r-xortin 

Iarvcst Ljbtotal 

" 
" 
" 
" 

156 
19 
75 
75 

325 

(75-200) 
(13-44) 
(38-113) 
(19-1014) 

.(144-519) 

100 
25 
69 
38 

231 

(31-163) 
(13-50) 
(44-107) 

(6-82) 
(144-363) 

131 
25 
88 

144 
388 

(69-182) 
(13-38) 
(44-25) 
(56-213) 

(206-557) 

Total V..iable C-sts of Production " 1038 (613-1363) 875 (613-1282) 1119 (750-1613) 

20.baht = 
*'f:'"?""T') 

US $1 
'r Ar-1r:'z,.,-~- 5,,'1.w. , /,') )r 1)1." It,'!l !. a,,l';,)Jt1r /j~fl:. , C'', 

PTO, imt -y 
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B. -- ut Prices. 

Prior to this crop years importations of fertilizer and insecticide 

have been on the open market with moderate import taxes. Credit, by 

and largejhas been on a hiatorical basis as explained above. 

Beginning with the 1968 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 fertilized, this will probably have little effect on 

production. However, the ban will raise local prices of Urea and 

Ammonium Sulfate fertilizers. Locally produced Nitrogen fertilizers 

coat from $25.$30 per ton more than imported Nitrogen fertilizer. 

C. Net Return. 

The University of Kalsetsart made a cost of production study on corn 

in three Amphoes. The details are given in Table.7here it will be seen 

that the average total variable cost of production per Kg. of corn per 

Hectare ranged from 00. 41 to 1%0. 47 in the three Amphoes. Generally, 

as practiced, there would be a limited "*nputof cash into the production 

cycle other than the costa for chemicals and for custom preparation of 

the land. 

The Kaseteart study by Drs. Soothipan and Welsch found that only 

7 farmers out of 62 used insecticides and only 2 out of 6Z farmers used 

fertilizer. Costs were found to range between 3-75 Baht per Hectare for 

.aaectcides anid from 25-75 Blaht par Hoctare for fortilizar. Fv-v '.'....i 
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own heavy equipment. Those. who do may 
except laigescale operat%,rs 

Labor is probably the major
on a custom basis.contract'land preparation 

.nput item. amily labor was estimated at '10 Baht per day in the three 

Amphoos investigated in the Kaseteart study. 

When planted in March-April (hereafter this crop will be referred 

labor is available and would 
to as the dry season or second crop), 

second 
generally be underutilized unless corn or another dry season or 

crop were grown. 

Although the net return to the farmeras well as the middleman and 

it is enough incentive for farmers to increase 
the exporters may be small, 

production and the area planted, 

D. ~.Input Availability.
 

Government policies in the past have not discouraged the production
 

of corn. Government initiated the seed increase program for the improved 

Until 1968, imports of 
variety and assisted in seed dissemination. 


tied to
 
fertilizer were not restricted and price policies in effect were 


world prices through the ti- of the Japanese Trade Agreement to the
 

cost of export permits..
There is no export tax beyond the

Chicago market. 


of fertilizer will
 
There is general agreement that an increased use 

be required to keep new land in production over extended periods of time 

The' action of restrictions on 
and to generally increase total production. 

import of bulk fertilizer in order to protect Thai plant production will, 

on all fcrtilize i.ipcirts, rcd,' 
if carried to its ultimate o* rcntricton. 

#por e or hadn1re 
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the demand for fertiliser because of its high costs., Action and reaction 

on this factor remains to be seen. 
,I
 

To date; Thailand haj not had a foreign exchange problem to effect 

impute. 

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 coverod 

under the TI-i-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 inTable, .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 suitable in so far as the Japanese 

market is concerned. 

4. Institutions. 

A. Research and Extension.
 

Thailand Government activities inrelation to corn production in 

effect started with the introduction and distribution of Guatemalan flint 

starting in 1952. This started from an importation of 100 pounds of seed 

and its further multiplication. Also from that time a program of trials 

and observations on the required a~ronomic practices for best romult:
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was carried forward and demonstrations made in the corn growing areas. 

method of seeding, seedbed and cultivationStudies on time of seeding, 

practices, pests and disease control, fertilisation 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 

In 1957 a large number of U.S. hybrids were tried.resoarch in corn. 

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 

again reproduced and distributed.Guatemala in 1960. This was 

Again in 1962, the Ministry of Agriculture purchased an additional 

corn which was also reproduced and distributed.500 pounds of Guatemalan 

Starting in 1961, a program for the continued testing and improving 

of corn varieties was introduced in cooperation with the Rockefeller 

Foundation, as part of the Inter-Asian Corn Improvement Program, 

. 'hich in turn is part of the Center for :'aize a:l '.icat Imnp'overn-tt in 



- 16 -


Mexico. From this was developed a joint research project into which 

all contributors would donate. In 1966, the Thai National Corn and Sorghum 

Research and Training Program was establibhedl 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 

Headquarters for the Inter-Asian Corn Program. Thus, the programs of 

the Ministry of Agriculture and Kasetsart University are coordinated. 

Resulting from this, all USOM funds from both the University of Oregon 

Contract and the Crop Development Project along with Rockefeller and 

contributions from the Thai National Research Foundation funds wore 

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 that the number of 

RTG workers was not so much a problem as their lack of professional
 

a total of 56 Thai scientists were
training. Under various programs, 


various research programs.
trained in the United States for work in the 


corn workers has also been established at Farm
Training Center for 


Suwan for Thai research and extension personnel, Kaseteart University
 

corn
students, and research and extension workers from other Asian 


producing countries. This project is a cooperative arrangement among
 

tho Rockefeller Foundation, A. I. D. (Training), and homco coukt;-y.
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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. 

same is true from a viewpoint of extension workers. OverThe 

2,000 extension workers are on the rolls working in Thai agriculture. 

the same basic problems arise in these programs as inGenerally, 


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 

throughguarantees, the bulk of the credit to the corn farmer comes 

traditional sources. Kasetsart University studies indicate that corn 

merchants and relatives are principal sources of credit. A detailed 

breakdown follows: 

Corn Merchants 43 per cent
 
Relative s 23 " 1
 

14 Of ofGrocers 

Cooperatives 7 Of
 
Neighbors 6 " "
 

Banks 4 " "
 

Others 3 "
 

The usual procedure is for the village merchant to advance to the 

former necessary capital for his seed and what fertilizer is used plus 

asome living cost credit. :In return f or this, the merchant receives 

fixed amount of corn from the crop, regardless of the price of the comm1odity 

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 payment. 

Interest rates are from 10 per cent up. 

C. "luput 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 through these dealers a 

type of extension service for the distribution of their products. Seed is 

generally available in village merchant stores, from the Ministry of 

Agriculture, or is saved back from previous crops. 

D. Marketing and Storage. 

Thu Thai farmers 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 arean of the corn country, Jobbers and brokers operate. Thir 

functions are to deal directly with the farmors, to buy corn from t. 
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producers and move same to the interior market for resale to the 

country merchant, or occasionally to act as an agent for the country 

merchant to the Bangkok exporter. The single outlet for the individual 

village merchant is the Bangkok market. Exporters are very active in 

this area. 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 much as 300 tons at one time.. Country merchants have developed 

over a period of time a very 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 orderly marketing 

and to an expansion of the trade. 

The general practice by exporters in the past has been to secure an 

export permit and a sale and then begin to purchase supplies of corn to 

fill this sale. if he is unsuccessful in filling the order either in amount 

under anotheror at a profitable price, he will default and then start over 

namo or organization. There has been a significant penetration of the 

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

Thai corn agreement whic. Uar&ntsas not only the JapaLewsj purchase 
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of corn but a minimum involvement in the exportation of such corn.
 

Change in the Bangkqk export are 
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 aix large local exporters. 

Until the current crop year of 1968-1969, the bilateral Japanese.
 

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 Exporters Association, a
 

subsidiary of the Bangkok Board of Trade, 
 exerted some influence. 

Storage in the countryside is varied. Some farmer groups have 

linited 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 facilities are private 

go-downs in the Bangkok and port areas. 

E. Land Tenure and Ownership. 

Kasetsart University sampling survey in 1959 showed an avc rage 

of 61 acres of corn grown for each of the 192 sample farms studied in 

the corn growing areas. A considerable number of tho farms sampled 

ran to size of some 40 acres and some as high as 100 acres. More 

detail studies made In 1967 show that farm sizes range from 21 acres 
2 



to 200 acres in the Amphoes of Pakchong, Chai Badan, and Takhli. The 

averages for the farms studied in these three Amphoes are 42, 441, and 

21 acres, respectively. From what is known, much of the corn land has 

been newly developed 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 

loss 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 school age children are in school. This 

figure is considerably lower in the rural areas. 



.Table 11-1:1 1Physiographic Characteristics of Changa.-e!s in the Northeast and 
1entra! Regions: Area, 

'b 
Area 

.(Square 
Reeion and Chan ada Kilometers). 

(1) 
NORTP.EAST 
19 Chayaphum 10788 
20 Nal-hornratsima 19590 
21 .Burirem 10771 
22 Surin 8784 
23 Srisaket 8813 
.24 Ubonratthani 22758 
25 Xong-kai 7223 
26 Loei 10936 
27 Udornrthoni 16605 
28 S .konna!khorn 9539 
29 Ne/ahornphanom 9749 
30 Khon-kaen 13404 
31 ,:ahase.rak a 5760 
32 Kalasin 7650 
33 Roi-et

CEJT.LJ 
.7856 

Bang.ko:k Plain 
1 Chai-Nat 2636 
2 Singh-buri 842 
3 Lonb.!-- i 6588 
4 Sara-buri 2963 
5 Ang-thong 
6 Ayuthya 

.981 
2480 

7 Vonthaburi 623 
8 Path,.-thani 1497 
9 Thenburi 450 

10 P_u'a-:nak'.orn (Banekok) 1099 
1 N -.Khorna.yok 2414 

.13 Sc3,,utprakp-n 934 
48 Ie2-hornsaw.an 9677 
51 Suphernburi 5339 
53 Nakhrnbathom 2178 
54 S-. son kleai 399 
55 Sazmits&e-horn 840 
Southe-st Coast
 
15 Cho!bu ri' 4485 

16 R.ayong 3307 
17 Che-nt-buri 6052 

1 T t 2919 

12 .r-.Ijhinbur! 11795 
14 Chm-choenGSao 5422 

Rainfall, Temperature 

Rainfall, 1937-1 963C 
(Millimeters) 

. Standard 
Mean Deviation 

(2) (3) 

1108 235 
1188 185 
1251 268 
1265 .294 
1410 263 
.1555 278 
1550 293 
1291 526 
1503 212 
1398 286 
2258 315 
1198 254 
1271 270 
1376 247 
1407 237 

1210 231
 
1120 278
 
1276 289 

•1482 255 
1265 232 
1266 336
 
1231 226
 
1402 205 
14o8 262
 
1451 199 
2262 431
 
1387 269 
1220 265 
.1275 234
 
1257 264
 
1124 254
 
1416 303
 

.1360 270 

1388 283 
3177 439 

3a"3 554
 

1976 403 
1360 224 

and Relative H!umidi -y 

Mean Annual 
Temperatured 

(OF) 

(4) 

f.-Man Relati 
Hu.dity"-

(percen ) 

81.0 

81.7 

70 

70 

68 

80.3 73 
72 

73 

70 

82.6 68 

81.9 

83.3 

76 

71 

81.2 

72 

?8 

http:Ie2-hornsaw.an


Table 11-1 (continued) 

l
b Rainfall; 1937-1963 

Areab . .-- (z'.llimeteis) Mean Annueld .can Reaty. 
Standard Temperature Hunddityl " 

(Square 

(OF) (ercnt)
Region and Chong- ad Kilometers) Mean Deviation 

(4)- (2) ' (3) 

Upper Plain
 

1543 321 82.1 724. Uttaradit 7614 

43 Su-lkhothai 6841 1313 273
 

82.2 73
44 Phitsnulok 9659 1343 297 

45 KemphaenSphet 8954 877 311
 
46 Phichit 4530 1370 239
 
47 Phetchbun 111.66 1326 409
 
49 Uthai-theni 6472 1079 186
 
Western Highlands
 
42 Tak 156o 997 207 

6419486 1000 3"8
50 Kanchenaburi 

52 Ratbuxai 5120 1206 250
 
Peninsula
 
56 Phetburi .6357 1156 293
 

252 80.7 77

57 Pre.chuap-khirikhen 6373 1130 

aThe Central chanwads are su'odivided to approximate Pendleton's physiogr-phic sub

did no.t always follow chnprad boundaries). See Pendl.etoni, eL el.
divisions (wi 

111-30, Figure 1, p. 36).
 

bUnti. 1946 Kalasin was part of Mhhasarachn. Other, "relatively insignifican'1t ch.3nSa.
 

in ch~n,.jd boundaries and areas have also occurred in the period of the sdy, but 

no system.atic records of such chanSes are available. The area figures which are 

presented here are those found in Thailand (11-18, Table I Pp. 1-3). 

the series bcgan in _91*7 (SeeCcalculated from data in Thailand EIV-2). For Kalasin, 


footnote b above). For various other chanE:ads, some obser,.tions were .missing,as
 

is indicated in the data which is presented in Appe.dix A. 

c'Nuttonpon L11-28, Table 25, p. 40). 

eNutton'son-.II-28, Table 27, p. 421. 

lot? 

http:ch~n,.jd


Table 11-2: *Mean yonthly 
Chang,:ads in 

wnd knual Temperatures in Selected a 
the Northeastern and Central Regions. 

Region ruid Chan.aa j F M A 
Mean Monthly Temperature (m) 

M J J A S 0 N D 

Mean Annual 
Temoerature

(OF) 

Years 
of 

Record 

(1)-(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) ( 

0 i-.t:rnratsima 75.0 80.4 84.4 85.8 84.4 83.7 82.9 82.6 81.7 80.1 77.4 73.6 81.0 14 

22 Surin 75.8 80.5 85.0 86.6 85.4 84.6 83.8 -83.3 82.6 81.2 77.9 73.5 "81.7 8 

27 Udor.,thani 72.7 77.5 82.6 84.9 84.6 814.0 83.1 82.2 82.0 80.6 77.2 72.1 80.3 13 

CE.'.T'_RAL 
B'kok ! ains 

3 L,.,.tri 79.2 83.5 86.2 86.7 85.3 83.8 83.1 82.6 82.2 81.9 79.5 77.2 82.6 13 

1 -atehornI 

(t : ok) 78.1 81.0 84.o 85.6 84.9 83.8 *82.8 82.8 82.0 81.3 79.5 77.4- 81.9 27 

,81Z::,Lro:ava 77. 82.0 86.5 88.5 86.7 85.5 84.6 84.2 83.5 82.8 80.6 76.8 83.3 13 

South,::.:: . Coast 

17 Chn.-br! 79.0 81.0 82.8 83.5 82.9 81.9 81.3 81.3 81.0 81.3 79.9 77.9 81.2 A1 

C ,er P-.: z 

41 U.:.-L.dt 

-44 ,',:m ok 

75.6 

75.9 

79.3 

80.2 

84.4 

81.6 

87.8 

87.1 

86.4 

85.8 

84.2 

84.2 

82.4 

83.5 

82.9 

83.1 

83.5 

83.1 

82.8 

B2.8 

80.2 

80.2 

75.6 

76.3 

82.1 

82.2 

.2 

14 

57 P:' 
76.5 78.8 80.8 814.0 814.0 82.6 82.4 82.2 81.9 80.4 79.2 76.1 80.7. 11 

.. '71-:23, Table 25, p. 4o]. 
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5. 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 degrees 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 fairly 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 Is modified by local 

thunderstorms which in the Gulf of Thailand and by cyclonic storms 

which originate in the South 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 Southwestern monsoon, 

local storms which arise in the Gulf of Thailand and w,,ich do,.r.t) no ,. 
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venture far inland, and the cyclonic storms which pass over north and 

Heavier rainfalls, thus, are concentrated in thenortheast Thailand. 

areas which are southwest of mountain ranges, close to the Gulf of 

so that the cyclonic stormsThailand and/or sufficiently north or northeast 

from the South China Sea pass over regularly. Examination of the 

isohyetal map disproves the assertion that theoBangkok 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. 

Thailand overall has a dry season occuring in November,In summary, 

December, 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 Statiqtical Relationships. 

Although not covered above, there are several time series 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 

sharp correlation between 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 Japanese 

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 increase in the 

import of fertilizer and find fair correlation. This, however, is believed 

to be due to broadening of the market for fertilizer through commercial 

operations and to the vegetable-rice crops rather than the corn crop. 

2. Input Co-efficient Studies. 

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

(ace Table/ ) found for Amphoe Chal Badan (Lopburi) that every baht spent 
land 

on/preparation and weeding returned 4.19 kg. of coz'n. Further if corn 

ror O par kilo3ram, -. d '' ,',1:., BAht 0. th1'.v, .' -h b, 'I . .. 

the returns would be Baht 3. 52. The authors caution that their conclujluiq 
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based only one year's data are valid under special cases in Amphoe Chal 

Baban and the same would hold for the other two amphoes. For Amphoes 

In termsPakchong and Takli the returns are 3.68 and 4. 54 kg. oi corns 


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 Guatemalan flint corn. 

2. The construction of the "Friendship Highway" and its 

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 Nur of these factors took place within approximately the same time 

span and at the same time period and unquestionably were interacting in 

They took place in the time span of from roughtlythe ir end results. 

1955 to 1962. 

It is difficult to assign any one of the above factors the position of 

They happened as a part of an overall developmentprime importance. 

program and were a part of articulated Government and US policy of 

development of the North East and the economy of Thailand. 

Th, i..,roductlon and dJ53,c 4 i.l; C.':u t:i, Gu'tc a ,"I4 n fU!.It corni 

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 control program was supported by USOM and later by 

WHO. The reduction of death rate was steady after 1947 but the real 

downturn started In 1952 after USOM participation in the program. Deaths 

per 100, 000 population are attached. 

There in some question as to the'full impact of the Friendship 

Highway on the corn program. It is believed, however to have given an 

initial thrust to the larger breakthr'ough In production and facilitated 

the Malaria Control Program. However, soll factors have of late years 

areas thanhad more influence In the location of the principal corn producing 

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 11-7: Annual Malaria Death Rates Per 100,000 Population' 
aIn Thailand: 1937-1 962 

Year Death Rate Year Death Rate 

1937 262 1970 183 

1938 234 1951 169 
1939 251 1972 139 

1940 282 1953 99 

1941 268 1954 74 
1942 295 1955 63 

1943 351 1956 53 

1944 329 1957 43 
1945 305 1978 38 

1916 283 1979 33 
1947 297 1960 30 

1948 243 1961 25 
1949 202 1962 24 

i
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.i. U. S. ROLE 

1. Policy Influence.
 

Thailand has a long history of rice production as a single basic
 

crop. 	 The low gradient and abundant water in the Central and Southern 

anplain areas were inducive to this crop to the point that Thailand had 

export history of rice prior to 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 

attelation. 

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 of new crops were 

tested and their use encouraged, especially on the newly opened lands and 

in the areas other than the central and southern plains. As a result, today 

Thailand has relatively important commercial crops in kenaf, 

castor bean, edible legumes as well as fruit and vegetables. Of all the 

crops used 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, there 

..ro programs of road development fhianrced by AID funds in addlt io.: o 

were clearedthe Friendship Highway. A large portion of the new lands 
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and made ready for cultivation by U$AIJD procured and financed equipment. 

soonsored andassisted by USOIV! 
Rural areas where corn is grown were 

assisted Community Development ind Agricultural Extension programs 

and with technical assistance in the formation of credit and marketing 

cooperatives. 

It is difficult to assign statistical values to the Inputs into the corn 

on the Crop Development Project
The total expenditureprogram. 


Since that
 
(US and Thai contributions) was $7,129, 000 through 196Z. 

contributions
date, Agricultural programs have expended $Z, 335, 000 (U. S. 

$Z, 491, 000 was U. S. 
Of the seven million plus expended prior to 1963,

only). 

dollar contribution. 

By 1963, 17 US Agricultural advisors had served with the program of 

In addition, also to this 
crop development [or a total of 41 man years. 


USOM funds had provided US training of six months or more for
 
period, 


43 Thai participants and an additional 60 participants had received short
 

term third country training.
 

spent for
 
Approximately one-third of the US dollar input.was 

equipment and scientific materials. 
commoditlea such as transportation, 

responsible for the
US funds and procurement were

As stated earlier, 

seed of Guatemalan flint corn. 
first and second introduction of source 

The period prior to 1963 Is considered the more important time period 

of the program since this covered the introductory and 
of the cwccoss 

dissemination periods of the Industry. 
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Since 1962, work has continued on improvement of the corn crop. 

However$ research and variety development of the crop has been 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 

available are that no more than 10/e 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 impetum 

to the corn development program. While small in amount, the introduction 

of the sour ce seed and the assistance 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 auspices of the USOM. The principal 

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

Sawan, and Saraburi are the most import (see Map on 
page 25
 



Other thain thed seed, fertilizer demonstratiol n and extension workcoupled 

with 'other 1US' pyrgra' s of road building, malaria!control, landclearing, 

to the program could be considers
and steady attentibziand .encburagemen t 

the primary USinputs.", The' overall succesi of the program must again 

be considered in the light of the several economic factors such as a ready 

market, expanding economy and land expansion. The US physical input 

were large, market development
into expanded transportation facilities 

that the US inputs into the corn program at that 
It can best be 	said,minimal. 


time were the right catalybtic agents.
 

3. 	 Technical Assistance Inuts. 

a total of 41 years of technical assistance by
As previously stated, 

primarily
US experts can be accredited to this program. Them people were 

responsible for the introduction of the variety and its initial multiplication, 

spacing,
Work they initiated or assisted in agronomic practices such as 


of plahting, all led to improvement in net
 
cultivation, fertilization, time 


yields per unit of land. Basically, they can be credited with the idea of
 
cash 

of which-corn is the 
the need for diversification from rice into other/crop s 


They further assisted in the implementation of the policy which
 
leader. 


developed from this idea.
 

4. 	 Overall Effectiveness.
 

program of crop development has paid for itself many times
 
This one 

a FX 

Corn exports have brought AM income of $326, 950, 000 to Thailand 
over. 

(6, 539, 000 MNiT expdrted at $50. 00 per ton).
for the period 1960 througIh 	1967. 
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Of itselfo US inputs to the corn production story can be considered 

small. Corn production received special attention but ws only a part 

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 g6Vwn 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 larger than rice 

plots as a dry season crop. Size of planting 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 development of new 

"" [causo of corn crops or ....Lhrevi 'nre 

business men to broaden the base ofcapital distribution probably has tho 
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edge on the traditional farmer in direct income from hib enterprises. 

The traditional farmer sells his corn generally through the village merchant. 

His crop is pledged against his living expense and other e 'pense 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 es timated at half this figure. 

Generally, for the smaller fwrmer, 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 se~qon 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 viewpoint, the growing of corn can be considered to be a net 

contributor to the productive use of the existing labor force and not a drain 

on or in competition with other demands on labor. 

Again, a direct tie to or measuremert on the use of machinery in the 

crop is diffc."t to assoss, However, the fact that Thailand is reaching 

the figure of some 10, 000 tractors per year imports ihindicative of the 

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

Any trip through the North East and the corn growing areas of 

Thailand will amaze the viewer with the large number of tractors 

in those areas. 

5. National Aggregate Economic Effects, 

Using 1967 figures. Agricultural productioA had a value (converted 

to dollars at constant prices based on 57-59 index) of 828, 8000, 000. 

Of this total, corn was valued at approximately 5, 500# 000 dollars. Since 

this is the export figure value, then corn produced some five and a half 

million dollars in 1967. 

6. Inter-Sectoral Effects. 

Indicles of Agricultural crops has risen to 159 over the 57-59 base. 

It is assumed that corn rose with this. The steady increase of farm 

machinery has already been noted following the same curve as increased 

production in corn and related dry land 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. Political Effects. 

There 	has been little or no marked change in political organization 

There has been a buildup ofor expression over the period under study. 

the coinniuni.t in3pired action in the North East part of the country. The 

impact of the corn production program 	on conflictLng this buidup has not 

been estimated or measured. 
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V. PRODUCTION AND DEMAND PROJECTIONS. 

1. Domestic Demand Projections. 

Export demand for this crop should continue to grow over the next 

five years.. Faught and Raskin in theiT reports indicate that there is 

no reason to believe that Japan iteself would not take all the corn of the 

quality grown in Thailand. However, because of difficulties in negotiating 

a price suitable to Thailand and Japan, the tonnage of rice exports to 

Japan have decreased. 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 over the U.S. for this product due to 

shipping rates. For this reason, the controlling factor on corn production 

will hinge on use of fertilizers and opening up of new lanIs 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, Kasetsart 

University and the Rockefeller Foundat ion will come up with a break through 

variety which will replace Guatemalan flint within the next five years. 

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 increased production of corn. 

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

atIuntLio bohui paid to tim possibility of setting up livestock industry as wull an 
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a broiler industry in the Northeast and exporting the corn through this industry 

If this works out$ it could greatly influence 
rather than in the form of grain. 

the domestic use of the crop. 

It is 
Production of corn has leveled off during the past three years. 

expected to hold at least the average level of the last three years and to 

over the coming five years.
increase on a 	somewhat lessening curve 

2. 	 Production Prospects. 

set its targets on a doubling production during the next 
The RTG has 

come through increasing the yield per unit 
five years. This increase will 


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

1. Physlcal Input Requirements. 

It is estimated that there is considerable leeway for increased 

production of this brop through increased production per unit of land 

cultivated to the crop. As stated, only about 5% of the corn crop is 

anfertilized. The TVA study states that conservative estimates give 

present yields for approximately 30c of theexpected increase of 507/ over 

acreage if proper fertilization practices are followed. Thus, an overall' 

15/c 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 fcitiltzer for the corn crop to reach 

the proposed increase is the application of 29, 180 MT of 12-12-6 complete 

It isfertili:zer. This is estimated to give the farm a 2:1 income return. 

difficult to estimate the crop pattern in the Northeast when the PaMong 

on the line. What percentage of theand other irrigation schemes come 

corn and other
millions of acres under these projects will be devoted to 

crops and what to rice is difficult to predict. However, if the present 

trend of possible lessening of the rice export market potential 

one of the benefiting crops and acreage should
matorlalizes, corn would be 

increase by as much as 40-500/c. 

2. Institutional Rcquirecment.s.
 

Again using the TVA report, it is stated--"the single most detrimental 

(and thus crop production) inusefactor to the c:cpansion of fertilizer 

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

From the above statement, 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 

cooperative encouragementare underway through the Amphur farm groups, 
from 

and through assistance/bank. including the Bank of Agriculture and 

Agricultural Cooperatives. 

It is questioned that additional infrastructure in extension and research 

More effective use of that available will be required. Resultsis required. 


from the corn and sorghum research at Farm Suwan, and the work at
 

The Agricultural Center Northeast, and Kasetsart University on varietal
 

improvement and the combination of all Ministry of Agriculture Extension
 

people into one Department should provide the necessary base for
 

production increases.
 

3. Policy Requirements.
 

There are several desirable changes n policy which would enchance 

the production potential. Such moves as recommended by Raskin in the control 

of exporters, a better grading standard with price differentials, some 

increased storage and drying facilities, better price and market reporting 

are all desirable. One of the critical requisite at present is the 

resolution of the import policy on fertilizer. Government action limiting 

the export of bulk fertilizer to protect the investment in the Mae Moh 

complex and the possible regulations against the Import of mixed and 

bagged fertilizers could hold back development. 
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4. Input Availabilit y . 

When and if the import restrictions on fertilizer are overcome, 

there appear to be adequate inputs available. Corn will probably continue 

to require a complete fertilizer as recommended in a 2-2-1 mix. 

It is possiblo that up to a 30% increase in production is possible with 

the use of fertilizer on the present variety. However. it would seem logical 

to let the crop take its own expansion course without too much regulation 

at least until Farm Suwan at Pakchong has developed and tasted now 

varieties with the same export demand qualities as the present variety 

before any great push is made for increased acreage'or fertilizer 

consumption use. 
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VII. SELF SUFFICIENCY, EXPORTS AND DIVERSIFICATION, 

1. Estimate of Likelihood/Date of Self Sufficiency.
 

Cduntry presently4n an export position on this grain.
 

2. Possibility of Comparative Advantage for Export. 

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

users of 3apan, Korea, Taiwan and Hong Kong over other major corn 

production countries. There is at least a $5 per ton advantage in shipping 

costs. A second advantage is the variety grown. The Guatemalan yellow 

content.flint has characteristics the Japanese want in color, protein and carotene 

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 Governr ent 

restrictions on imports become a block. 

3. Possibilities for Diversification. 

As previously stated, corn is part of a diversification program from 

rice at the national level. From all Indications now, there is an available 

overexport market-which will take all the corn that Thailand will grow 

the next five years. 

4. Policy Commitment to Above Options. 

Not applicable. 

5; Choices of Full Input Impcr t Requirements not Met. 

L.esse ing of fertilizer imports (the only limiting factor now) will resulL 

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


unit production. Lack of fertilizer imports to keep present lands in full
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steeper 	slopes.prodluction could result in the unwise opening of new lands on 

This will run against Government efforts toward lessening of erosion 

nnd better control of forest lands. 

V11T. FUTURE U.S. ROLE AND CHOICES. 

1. 	 Policy Influence. 

on this program should continue to bePolicy influence by the U.S. 


There is always the risk of stirring up controversy of assistance
light. 


to corn production in countries which are exporting in competition to U.S.
 

production (which Thailand is). 

Most needed and probably most effective U.S. involvement in the 

program should be with encouragement of credit availability to the producer. 

This in effect Is needed for all agriculture in the country and will be only 

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

2. AID Requlrcment. 

Other 	than continuing interest In and contribution to the credit 

the performanceprogram (One advisor) and continuing assistance in improving 

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

IX. FUTURE RESEARCH 	 NEEDS 

1. Technical. 

Continued 	varietal testing and development is required. With each 

there is required a field testing program for location adaptation.now variety, 


Alont; with It is required continued testing of fertilizer and cultural practice
 

requirements and responses. 
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z. Sconomic and Social. 

Empirical research is' already underway in the effect of irrigation 

on the effect of the dams on cultural habitson the people of the Northeast, 

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 3I4PLICATIONS FOR FUTURE. 

Corn is a diversification 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 important. 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 expanding Thai economy and concentration of 

people into urban areas will expand the demand for higher protein food 

in that country. This increased demand should result in increased prices 

greater profit for livestock growers. The production of feed
and hence a 


to domestic livestockgrains and corn could result inthem being fed 

with a resultant expansion of the livestock growing and feeding enterprises 

as well as the connected slaughtering and marketing industries. 

second or dry season crop utirizos theThe growing of corn as a 

labor that is largely idle during that season in a rainy season rice culture. 

Corn is a cash crop. As sucho it expands the cash market in the country 

resulting in expansion of merchandising into the rural areas. 
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earner of foreign exchange.
valuable

Corn as an export crop Is a 

Under present conditions 
of expansion of rice production 

through increased 

of rice per 
yields per mnit of land and the possibility of decreased use 

importantcould become more 
corn 	as an export and earner of FX 

capita, 

to the Thai economy. 

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

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


from Government and AID assistance to the crop.
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UNITED STATES GOVERNMENT 

Memorandum 
TO EA/TECH/AMD, Mr. Don Davis 	 DATE: April 7, 1969 

FROM : PPC/POL/ES, Edward B. Rice 

SUBJECT: Thailand Corn Paper 

(1) 	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. We
 

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 needed 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
 

Highway, 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
 

importance of different institutions during the 1955-1963 period.
 

(2) 	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 sqrts of missing material I'll need your
 

judgment as to how much/the 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 



-2-Mr. Don Davis 

I. 	 1A (page 3) Is there an error in the 1967 figure for area 
planted? 

2A (page 4) Paper says that by 1959 flint covered 85-95% of area, 
but this is inconsistent with earlier comment (page 2) 
that the 113 dent was the major variety from 1954 
to 1959. 

2 B (page 5) 	 The 1965 figure in the Table (1,480,000) is different 
from the figure on page 3 (1,442,0OO). 

2 C (page 6) 	 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 plant didn't come on-stream until 1967. 

(page 7) 	 There are apparent inconsistencies in estimates of 
how much fertilizer is used for corn. On page 7 
the paper 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 pretty important
 
input to corn. What is real situation? What per
centage of all corn farmers use fertilizer',
 

2 E (page 8) 	 Paper should relate pesticide discussion to corn. 
Are any being used on corn? 

2 F (page 8) 	 Can you give any estimate of the percentage of corn 
land which is mechanized during preparation and 
harvest periods? 10%? 80%? 

* 	 3 A (page 8ff) This section should provide price information for
 
1950-1963, including comparison of dent and flint
 
prices, and giving both market and support prices. 
Discuss the Thai-Japanese agreement - dates, etc. 

* 	 3 C (page 12) 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 1950s. Ideally we should show profitability
 
of other crops which could be grown on present corn
 
acreage. 

(page 12) 	 Is there an error in either the 2 out of 62 farmers 
report or the 25-75 Baht "range". If not, then I 
assume one of the 2 farmers pent 25 Bahts on fertilizer, 
and the other spent 75 Bahts.
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3 C (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 i). This is a crucial issue, and must be explained. 

needs to say much 	more about role of extension
* 	 4 A (page 14 ff) Paper 
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 Guatemala
 

flint? Or is the 	flint now grown the same as the one
 

Love brought in in 1952?
 

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

(page 18) 	 Paper should describe the Calabrian enterprise since
 

it refers to the latter several times.
 

(page 18) 	 Paper says :o',i1 is important for tractor buyers, but 

doesn't say how many co -, farmers own or borrow tractors. 

4 C (page 18) 	 What was the mechanism for getLi: - seeds and 'ertilizer 
distributed in the late 1950s = the privdlf s'ector? 
extension?
 

4 E (page 20) 1959 survey says average corn holding was 6'- acres. 

1967 survey says 42, 44;- ( 2-, though this must be a 
Are we to believe the corn busines:3 hasmistake). 


or that
switched from small farmers to large farmers, 

the sample areas were very different?
 

4 F (page 21) 	 No relation to flint story. Did the schools and
 

institutions have anything to do with introducing
 

flint in th(, late 1950s?
 

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

I.* 1 (page 28) What are 	 the dates for the Friendship Highway, particu
the corn areas? Also, relate the malaria
larly in 

issue to the present corn area - was malaria particularly 
bad in the area and had to be cleaned ouL fir:;t. 

*3 (page 29) 	 This is where Paper should discuss the 1.955-63 era,
 
identifying the factors that made the difference. In
 

fact, the Paper does just that, but provides almost
 

no hard data either here or elsewhere to support the
 

conclusions.
 



Mr. Don Davis 

III. 1 (page 32ff) 


(page 35)2 

3 (page 35) 

IV. 1 (page 37) 

4 (page 38) 
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I would like to see a fuller discussion of the
 

U. S. influence on introducing Guatemala flint,
 

but this has lower priority than the issues
 

raised above.
 

though I think Paper should say something
Ditto, 
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 R-port to refer to.
 

shift toThis is inconsistent with apparent 
above).large farms in last eight years (see 4E 

Latter may be my misinterpretation of the data, 
however. 

Paper suggests corn gets most of the tractors.
 

Is this true?
 



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

From: Don Davis, EA,/TECH
 

Subj. Thailand Corn Paper.
 

Following is a point by point fill out to the best of the knowledge we hawu.
 

A, Page 3. This is a typo. This should be 1,320,000. 

2A, Page 4. These are quotes from two different sources. The statment that 

113 became the comuercial major -varietyfrom 1954 to 59 is from % Taai DIV. of 

Agric. Report. The statment that by 1959 that Guatem%lau flint made up from 

95 to 95% of'the corn grown in Tuailand is from %USOM report. It shoald be 

uvlerstool that it was not until 1950 that Gaatemalaai flint b-cam-! availuble 

on a wide scale to all graiers. Also, these years were the years of wut 

push ma, mLd by 'Vbh .0krrnmnt to put over the new var.riety. 

2B Pug,) 5. Tih figure of 1,480,003 is from th_ FAO report on world prod u.'bion. 

Again .1 different source. There are two sets of figa.ua In Tallai. ,, From 

the depxrbment of statistics aad the other A.rta the Mlaistry .f Ag-'Ic. 'Th't'e 

is considerable roxiding off oV ftig.ues. 

2C, Pago. 6. I do noh 1,va a figuare for the 1967 Me Mo xrodlftion. 

It 1P *-o.'cbtb'ut th.. M. Moh plant did not comme into drod,,ioe n inttl 

190'' en -oi:t.-u:tion 4a: ::ampleted %rid real prodaitioi -1td A-o'tar' ,Uitl 

L1X'(. Tito ferburltzer complex ther, hva a --apa2ity of 200 ton yOr ,1Ity f rom 

th. ul iou., nuxiuatl complbx tall ). ton3j per day oj" uAcu. l,,r *i' a T1-"Jjca 

! ..-oi 665,000)oo toni ?r yr capacity proposed which does not show to be In 

production by 1968, latest figures we have from FAO. 

Pahge 7. There are no figures published that I can find on how many farmers 

uwe 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 farmers 

was from the North East plateau which in outwril.vout of 62 using fertilizer 

the primary corn growing belt as far as production is concerned. The '% Is 



an estimate. 

The story on fertilizer use on corn in a developing one. As the corn lands 

expansion ceases to grow at the earlier pace, then fertilizer becnoes more 

important on the older corn lands with loss of fertility through use 

and leaching. There are at present no studies that I have found on the cost 

benifit ratio of fertilizer use on corn. The N. E. center is initiating this 

study but results will not be available 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 is negligble. 

2F, Page 8. I asked the question of three different officials as to how 

much mechanization was used in corn production and got three different 

anjswcrs from very little to approximately 50%. My personal estimate from 

observations in the area would run t(, 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 

Cnicago price less the difference in freight costs between Bangkok and port 

of delivery to that of US shipping points and points of delivery. 

As to support prices, this, as statedjfirst became effective in 1966 but 

has never been used. Prior to support prices, prices to the farmer and 

buiyur were determined betweei buyur and grower with the JJNVJ/ bukr

expo)rter having,his price determend by the export price he could got as 

generally established by the world market and export price. As stated by 

Raolkin, corn exporters seldom purchase any corn until they have an export 

permit at a fixed price. They then enter the market to purchase. If they can 

purchase so that a profit results, they do so. If they cannot, 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 ra (54,000 acres) of corn were planted. 

This was values at $29,100,000 ($1,452,000). He reports that 10 year a 

later, 14,862,000 acres were planted valued at $33,142,500. He further obatesi 

that duiring that period, aret. planted to corn increased more than 8M4%anl' 

that production increased more than teenty times over that of 1950. 

Re the Japaneese trade agreement. This agreement was negoitated to become 

Until 1968, the agreement was made between Governments.effective in 1962. 


In 1968, the negoiatinns were turned over to the ABangkok Board of Trade.
 

for the agreementAs stated, the agreemeni was dropped in 1969. The formulas 

are stated in the report.
 

There are no published figures that I can find comparing th prices butw,. -i 

dent and flint corns. I would assume that there was a discount for ,1.out 

after the flint became dominant pririly through the larger demand for uxj,, rt, 

flint. 
reasons for swithh to flint corn i / to the r,.,ort,"of the dzmk.x ' 1I.ve: the 

that the flint varluty, Guatemalan, consistently outyielded the natI vI d,.nts 

by tin average of 30% per unit planted without additional. imputs and to the 

fact that there was a larger demand for flint due to its higher protein 

and carotue content and its better keeping qualities in transit in a tropical 

climate. 

figures that I found comparing3C, pago 12. As stated above, there are no 

One could anzium, that the hnrieanod ,tvt'rao,provtitability of flint with dent. 


corn po, iu.i

yi-ld of j0% of I'l.int over dent was a major enoug)i factor tothie 

to th iu l%-, Ln later &Wtars, the l.96() 'n, the ru lviri 1 ofln iin i 

in other export crops f.rori thialand tin ciai cropii , t0hi',i tre 0Iowlli v'i liI1 

of tht, in, th,' irllt1 1,111
kena. Hlowevur, during the 50's and first yearn 


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



corn, with an established market and easily grown on newly cleared lands
 

was a natural choice 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 derived from two
 

cultural practices; "land preperation and weeding'. As stated, careful
 

attention to these two cultural practi ces will bring in a good margin 
of
 

profit. This through increased production due to better seed bed and 
the
 

Their study, unfortunatel did not
lessening of competition of weeds. 


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 frar-ners is relatively 
small
 

but suffecient to give them incentive to grow corn can hold.
 

Again from Briletenbaugh paper it is stated;
Re fertilizer imputs on corn. 


'Preliminary studies have indicated the probability the open pIllinated
 

poorly to fertilizer usage---the germ plasm
Guatemala corn responds N 


components capable of responding to fertilizer applications have 
probably
 

become so masked by other components incapable of such response 
that
 

Gtatemala corn is no longer highly responsive.'
 

was

From the above, it can be assumed that through this series of trials, 

it 


that without response, it would be onwise to push fertilizer use 
on the


found 

They go on to state in the paper however '1o10e4vr, who,
Quatoinclan v-riety. 

(Guatemalan) will still produce stibntantil.lyunfertilized, the new releases 

more than dQ3s the old variety.
 

http:stibntantil.ly


4A, Page 14 The role of extension in the distribution of Guatemilan 

flint and its acceptance. 

As stated, the original 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 these multiplications, seed war ;ecured for 

demonstrations in each of the corn growing areas WOW . The l-xt(,nsion 

program, through its demonstration programs carried on corn demon.trt. ono 

with this variety in each of the subse.qjucnt years in conjunction with 1.h. 

plant development departments crop improvncnt program. This is not a pm,'

titicularly intensive campaign until the mass demonstration projectf; in 

1959. In all truth, we can ,;:.ty that the extension effort was effective 

in that it showed farmers the new variety and ltt, them know where to get 

the seed. This is part of any extension program and at; with nearly uivi 

good things, does not take a lot of pushing beyond simple demonstr-ition 

and seed ava lablility. 

Fhge 15. Ho ro5(,arch by Rockefeller et al. 

The Thai National corn aud sorgian rc.search center has not relcaned I'(11. 

d:iltribution any new varioties to replace the Gluateleman flint. Tphey haJlv 

dtuveloped souie very promising new flint vrieties which are more re,.t,,nntvu 

to fortilizer. These are under adaptation trials on various farms and
 

iitatlonn iin the country. The anticipate release of one or more new Vu'itie,;
 

within the next three years. At present, the JV Guatemelan flint Vurety
 

ia the pre dominant corn iued.
 

4B page 17. No data on how many peoneer flint farmers needed credit.
 

An stated, nearly all farmersj, in any enterprise need credit in one Vito
 

or another. The ore.Lit ptetur,o In ehuiIng iu; 1o a poisvmlt l nt ,Imr oil' ,','tIll.
 

diLrIiga LW xlutulf;])n (",t it' fill 111t. , I I 111, 1,11'' 'll , , ,
o PII,-'l,)d ULIU, I' ptyri't,,, 

of cr dit avijJJLV(U wIl: thcW tradl.l;l In i iui y-r1Pi'1t,'Iir Itl1f|,f, . 'li01 wi. .',.I 



Pago 18. The Calabrianx story. This is attached in at clear #A 'onn iLt T 

have aeon.
 

4C, page 18. Seed availability.
 

In the late 50's the source of getting seed was largely 
from the private
 

sector of the merchant. Source seed was multiplies by the Ministry of Agric.
 

contract farmers, then disjtributed to selected 
on its stations and throigh 

and the nrirchants. Much of seed
it reached the marketfurmerv from where 

from the previout, crop by the indiividua[, farmor. 
ioown w.ars held back 

11viliable
 
At',o feii.i;'r, o10CUIpt for reui(:arcll and trial,;, thn only t'ertU.1 1i.,r 

wain tUrough the prlrvte oector. 

acreuge more than doubitl,,i '1l,;
4E, jjge "o. 1Betw:ccn 1959 and 1.965, corn 

:ae :I~ thr:ough the development of new 'land:; thrw),i
aereage ;Lcrua, ,::m .:r; 

prOdUCtUion
':' ailing the f,the lesoer 'n -lope: major ri(e
clearing and. culi;:Lv ting_ 

that this would account for th,- h;(1*I."' !i th.il , 
areas. I would b0,].i,vx 

e-)r

the newly cleared lnnds were genral..y not il tab ,

of holdingO silnce 

2t a,'.l,l ui' for Takhl I
rmddy 'ic( productIon but wore For corni. 'ii 

tilhe
t0h11 tIj]ul; roV]i ''; o'i',l
it; wh't the reipit -,!iyo. Ta!] &LI. i111 01 

' 


I , i'., 11' thil' Rli, t X1)e(UIS.1 vv ' I." cli l 
Lu, ti.t'l. ('I' [ n klo aiil 

.l ,lime
th t corn in Ibe (eji l *.iL I I ' 
:;l 1I' it'', Ut i. poll ib.c 

VVl1.n' 

,, (:5. 'or., 

iL'p,'
1L; on1e of th' lelart Opl ll. U1, o,' 1,i 

, Mtl,(*cr,ItI 1LI;* thii 

down thesineo water ir'rauni)ort 1.13 tho, main soure,
vit.wpoint of t,.'airnpo.'Lation 

LJT< ,'to LWngI.okk. 

]Rtliton of Lichoola to distribution of corn progrLm.
lil'p toC '?.I 

dl itributtiont i tuiitritiliont Vor thbe 
" Ii:il ,,,.evidonco thalt th' ichOlil ati lich wor 


ol' corn or'were involvrai in the' uxtenion process.
 

to, .i)-6. uw:i nl 
1j.pair, * Eao'iii.ji r,"(1t.! inna.i!] tit' w(:athv, 1 


l Wi ik iw o'r) inwiwl
, It 1.1'
 

i', , v I,|it Lhilio pi,.'
11),'1' Lii li1)Ivik srlU l 


i'r& 1'orti buli' oil.ui:IAl y tvlv rW)V1, Lo oor"IJI(M1 ittI, ,ll.

wotliot ylt, ,l(t 

http:Eao'iii.ji


Since most of the corn crop is grown during the dry season and more dependent 

on hold over moisture and early rains for rApening, the normal variations 

in the wet season pattern would not have too great an effect. From other
 

studies I have seen, the normal ten year pattern is to have 4 yuars below
 

awvrugo, four above and the other two close to average.
 

1I. .P page 08. Fri:nc uhip 1tI)gw:.y.
 

Work on thu lriundsi 1 , highwuy starttQ in ) ani wa; coiiil.l ,tit . 0'
 

The hilgway was ogrc -vly worked from the Bangkok end uvnd :hou 1(1 li:tw.
 

rvached the foothillkr north and F tot of th- central pain in ---- f---. '1'U.
 

the highway was effective in the major portions of the corn producinm'. ,irul,
 

at the iuae time it reached the foothill area.
 

Incidence of mlaria wau. r'ebat.iwv y widespread and even in distribution.
 

It control is primarily important in the corn t8tory in the refirtionAhi;'
 

of hznan e.nergy to production. The de:bilILtfting effect of via1-er'it, wJ,i,
 

prevuant, reducc,,, the energy requlr(d to enter into another ru1, withi,, In,,
 

yuar such "o witl rvtpit'e(d for corn inodiuttion. Iti; c( mtr.l 1t::t. t l8 J'.timve r
 

with t:ntrry and I;rnt1mll to dto mox thanu the minimna required Vor ht|ibi ;o
 

jprow ub;Istamce lood.
 

3, j):Lg" 2"). 

Un:1.orLitvj~a' y I have no furthcr hard data auvidtable.
 

IIi. I pag,! 3!. UO inil'uence on Lutroduucing Giuatcmrima flint.
 

Soo folow.!n ng page and make special note of footnote and also handwrittun
 

nldo 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 direction, 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 re'search.
 

In 1951 Mr. Howard Ream assisted in the plant introduction work together
 

with Mr. Somchai Dhamnoonragsa. From theii observations, one variety among
 

the Indonesian collection especially impressed them. The variety responded
 

better to local conditions than did the A'erican material. It yielded well
 

and the grain was a flint type with a beautiful golden yellow color. The
 

variety was called "Tiquisate Golden Flint". It had in fact been introduced
 

I 	 from Guatemala a previously.L HeamA<Inonesi)a 	 only ohort, timo Mr. 

selected this variety which he called "Guatemala" corn for prupagation.
 

On Mr. ieam's advice USOM obtained 100 lbs. of "Guatemala" corn so3d 

directly from its country of origin. This was multiplied at th') Danglhen 

'and Tha Pra Agriculture Exporimunt Stations during the 1952 growing roason 

and distributod to solected farmers for further multiplication in 19'3. Tho 

varioty proved so suuceusful that it rapidly became Thailand's only corn for
 

commercial production. It is eatiinated that "Guatemala" corn now zcounta 

for more than 95/0'of the corn exports. 

AI 	"Tiqul ,atu l0de Flint" w;, proiducod by tho Iowa AiLu T:'op'tial
Hoouarch Center In Antigua, Guatt2xi.xla. It wv duvulopud tO L 

varietal &rotmi boLwoc,-i a Cub:in xillzt corn a Guatian(f ali,.l d(h t 
vartoty. It waaj takon to i, ,n:jia In 199 by tho dlr,,c;or of thu 
conter, Dr. Molhuno who tjorvud lt the tmo as a conuultAnt on a 
six month wuintrwont in Indonvoia. 



2, page 35. 

The construction of feeder roads has been one of the major pushes of the 

AID ARD progrun for the purpose of opening up the N. E. as a part of the 

counter insurgency progrm. It haw a'Lso been a part of the THAI eff,,r to 

o)Ln up th coUnltry U1 : whol.e. I have no ,tota.le1 inlonriation on how many 

rou0.W; havo been built. lowev,,r, I'rom rI]L;x.: over the ematry, you oan :ove 

,aLl w,.thr rodi1 rnni.ng out '. ,u tiLe rid.it hrunk higiway: Lcu intn targ, 

villages, even iLnto the rougher couwrtry. AID hun, through thu ARD p'og-'u 

provided a complement of equipment to most provinces. This equ:tLpent hans 

been used to build feeder and conne-cting roadn. Also, the military needs 

or desire hIs brought about ma.ny all weathe.r roads to the point where 1rost 

sr.ttl.ed areas are reachable by truck. 

[Ua clearing operation by the above wid .l'r ,AID equipment have bct-n 

, ?dlt,:L]U!rIt[,;. I. '.YBl' (':tl ; ,,,,igjMt., 

http:sr.ttl.ed
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T 
Calabriin (Thailand) Company Li--s 

mited is under new management. The 
unique asrcct of tilechange of owner
ship is that Calabrian, a private Ane
rican firm, was taken over by the United 
States government in hostile circum-
stances. Tile action was taken in Bang
kok on 31 January against the wishes 
of the former directors who are now 
taking steps to obtain tedr',ss. A legal 
battle is shaping tip in Baogkok and 
Washington in which thc former owners 
are attemipting to recover damages and 
prevcnt disposal of the assets by the 
new i:ranagemrent. The issue is corn-
plicated by the involvement of the 
Banp.:ok Hank which is accused by the 
forrnir owners of failing to honour an 
underwriting; agrevmant at a crucial ma
ment.. 

Calabrian dealt in maize, its collcc-
tion, storage, processing and market-
ing. Since it betin large-scale opera-tions in 1967, th- company coupled its 

commercial activities with a farmer as-
sistance scheme providing credit, teCI-
nical help and equipment: Funds for 
the operalion were backed by United 
States government guarantees worth 


USl 7.5 million. Tis noncy was quick-
ly ethanstd, aid when fnrther funds 
foid to matc i:ric in midi968 th 

company rccd to fcrhtaet the fall'an 

sarleswanuthe, fnancial s woran acceplnce in royal circlcs and soono 

saldes. "lhe mounting financial criss was 

relieved by the intcervention of the US 
govr tdwhn ich set in notioin a pro-
ceedin., for the liquid:ation of the corn-
pany that is still inpro,-i-e'.ttliy. 

An n,.vitable bitternces pervades the 
whole affail, contrasting sharply with 
other, more optimistic devhopnients 
that have dominated the maize trade 
in recent nmonths. Amniong these deve. 
lopnients are th successful prosecution 
of a price sar against Japan, and the 
opening up of a richer market in Tai-
wan. 1lhc future for Thai maize now 
looks more assured titan ever. But for 
Calabrian that fact can bring little con-

"'.. ,. '.t..' o w n In..'.:.. !,'i , ,; 


CALA 1AN MAZE 
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A symphony of steel: automated elevators move grain into silos at 11ina 

tained from stocks brought to Europe 
by Christopher Columbus on his return 
front "discovering" the Americas, wlicre 
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 
A,.ittthaya. The crop found apparent 

slrrLad nniong the people who named it 

"Turkey-wheat." 
Systeniatii cultivation beg:n in the 

last cenitury but maize remained an in-
signific:mt crop until 1a fe'" )ears ago 

w'rn its I )duuncti and export under-
wenrt a ilenomenal tranisformation. 
"lijMIks to lie sUccCSsfIal adapation to 
Thai soil of (;natalan vali ties, l1O-
duction, which in 1948 w,ns a mere 
17,200 tons, leapcd fron 317,009 tons 
in 1959 to over I milion tons in 1967. 
Maize now ranks fourth among the 
exports of Thailand, aftkr rice, tin and 
rubber, and In 1967 it raied USS 68 
million In sales to Japan, Taiwan, long 

l , i ', for vs; 
. t ., h . .; ,, :~: , I,:.f,d . ThI 

Only the open-pollinated yellow flint 
and the yellow dent Guatainalan types 
arc suitable for export, but a local va

riety known as green crops provides 
some sweet corn for home consump
tion. The export varieties respond par
ticularly well to the sandy soils of 
North and Central Thailal, and the 

long wet season permit.; tvo crops per 
year--M.!rch/June arid July/Autinst. But 

crop yield 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 Calabrian. The Calabiian Corn

pany Incorporated is a commodity trad
ing company in New York with more 
thi 2() years experience in grain trad
irig. Most of the shares are owned by 
Charles Cogliandro. Though modest by 
international standards, the company 
has built up a steady business market
ing grains, sugar, coconut and other 
commodities. A pharmac. tn'aIs plant 

,i oper" te! inth \'m t.'In1.2;r:i. n'dtr.1n 11'''.i t, ,:i,: .rl A t l;,. 


trI.. s in - l cr.op i,, at 1.35 il- disparate Ctlris as Ja ni ur, 1o.

some yo and Saigon.duced thct op iomi 400 years ago.Th lion tons, of which all but 
Mr Coglandro come to Thtllad inseeds were believed to have been ob- 60,000 tons will go abroad. 



1963 to investlgatc prospccts for 1. 
Ing a sugar re finery. Ilalf the cu-,t I( 
trip was paid by an investn.'rt ,:, 

program of ile U.S. govcrnment Ar.: 
for lnternational I)evelopmcnt, of %I, 
the United States Operation Mist 
known as USOM, forms a part. 1 

~71~ 1 J~ ~ sugar project failed to matcrbJisc, l 
• j I lby 	 1965 Calabrian was exporting stiquantities of Thai niaizc to Japan.

Fast Regular Direct Sailings : Encouraged by the findingsofani,.. 

BANGKOK/JAPAN/BANGKO:( detailed study, Mr Cogiandro in 19, 
developed a proposal for an ambiti, 
investment scheme in Thailand tl.. 
would combine 	 a trading business 1 

" .maize with a farmer assistance scherr..
 
The central idea was to deal direct.
 

- / ' " -/*, with the farmcr, who would be giv'
 
// 1l " advice on planting, weeding and fc:
J 

•. 	 ,'' tilisers, and at the same time receive a 
,."'t I. assurance that a market would exist fL.. 

I 	 Ing• ,,''. . was that 	 by raising productivilI hs"nceasd roucion 	 Te eao: 
r
\ i 

* 

- and eliminating the middcleman, the fa
"'' , 1" mer could hope for a better profit 

" " ' "Calabrian could make its profits, to, 
by simplifying handling operations, ir. 

'* '-" troducing economics of scale, and tel)
' .-,-" . l g upon its international network for 2 

" J superior knowled,,,e of market condi 
S-,-,.---.. .-, . .- tions. 

In July 1966 Mr Cogliandro d.'spa;

haiflagched Calabrian vic-prsic Kenntl


Thai FI Vvan de Laar to open an office in Bangko'.
 
and lay out a provisional plant. Ii

M.V. "Pipat Samut" 14,750 DWT Washington, thc schene was wclconme( 
by AID becuiase, if it were to ba suc.M.V."Pichai Samut" 14,750 DWT 	 cessful, an importat ag.,.,uoml de.
velopment consistent with U.S. govern-

Regular Sailings: 	 ment objectives in Tlhailand ,%ould be 
accomplislhed at no cost to the U.S

S.E. ASIA /U.S.A./S. E.ASIA goveinment. Furtherniorc, the sclhcnmi 
coincided with Thai govcrnment policy 
which cncoura.,ed the esltblishmcnt of 
industries ptocessing raw mateials 
Given an adecquate flow of capital, AID 
believed, Calahbrian would be successfulTHAI MAERCA-NTILE MARIPE LIMITED In establishing aviablc btisiness. 

u fl-GInbJ1utru imiu11 tifrm Reservations about the substantial" 
41h Floor, 13angkok Pank 13ullding, risks involved in a venture of this 

9llom Road,Sangkok. sort nade the project no less Im 
pressive once the prospectivc benefits 
to the Thai farmer were fully appreciat 
ed. By mutual agreenment, the projected

@&M1e address THAIMAfNU 	 cost of Mr Cuogliandro's proposal was
Teoexi UK 2203r ,o31.1 .4g,4 	 down USSI2 to, 3e0.. 	 .caled from million 

US54.5 million, li response,, to AlP 
7cqiii.i to tc couipgmA..r.. 

Markh, 1969 



Clal rep tatioll, tile Cheiceal Hank New items was to coltribute to alltilwei-
York Tust Company reconimimended Ca- conic increase in overheads. 
labiian as a good customer. Some 20 Anerican agronomists were 

Enter Calthai. Meanwhile InRanpkok recruited to join an overall Thai staff 
the Calabrian (Thiland) Ccdnipan, Li- numbering 400 at its peak. By Novcn-
miled - Calthai, as it came to be known ber 1967 Caldiai had built half a dozen 
h0d been registcred on l6November small collection and storage facilitiesIQ66. The original directors wereCharles equipped with silos capableC of handling

196gliandro, Irving Sverdik, an attorl 1,600 tons of maize at a time. These 
,ogewho, Irv rdirecanging ttor
Da- were also bases from which Calthai 

y who becanic mlan~aging dirctor, Da- advisors gave credit to farniers, hired 
vid Safer and Albert Lyman, a leading out tractors for custom ploughing and 
Bangkok lawyer who held no stock in dispensed seed, fertiliser, pesticides, her-
the firm. bicides and other agricultural materials. 

Calthai was almost wholly owned When purchased, maize was transported 
by Calabrian, which was to invest from the growing areas to Calthai's ma-
USS 500,000 in Calthai stock. In addi- jor facility at Tha Rua. near Ayutthaya, 
tion. Cahhai was obligated to borrow an inland terminal whose elevators-the 
the bahit equivalent of USS I million largest in Thailand-can clean, dry and 
(ab ,ut 20 million baht) and arrange- store 65,000 tons of maize at a time. 
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Ilylbid uraize Isgrown at Pak Chong, Nakhon t'tchasima, test farn. 
ments wrv madeI to secure this from the Tlr. grain was held at Tha Rna until the 

KrungTha Blank. market was receptive. It would then be 
In April 1967 All) autlhorismd an weighed, blendecd and shipped by barge 

Extended Risk Gurraity of a US. 3 to seaport silos for export. 
million o.io to Calthai from the Clem- In the red. In Dcemb,. 1 1967 it be-
cal Bank New York 1', mst Company. The came apparent that Cr'Ulthai was facing 
Guaran t)scheme seeks to hclp buienss a lo,.; the year. Thesbstantial for 
ventui csin developing countries which, project had started late in the trading 
because of their high risks, cannot be season. A bumper American crop had 
financed from the regular noncy mar- depressed the world price, and a threat-
ket. But conditions attached to tie cied drought in Thailand caused tile 
Guaranty restricted the use of the Clic- government tocnrhargonaizeexportsto
ntica 1ank everywhere except Jap;a, the country'sloan to the payment of the 
US portion of operating expenses, the best market. Calthai had been unable to 
dollar costs of erecting facilities in Thai- line up substantial sales. Calthai had al-
land and the dollar portion of salaries so hoped to sell mai/e to Europe, a re-
or American citiens cniployed by Cal- glon traditionally supplied by the United 
thai. As was later to he realised, the States. Freight costs made this an am-
additiord cot (of A:.i.'ic.,r S bitious trull iaart,. objectli,: h-.': and 
';S Jitlll corniplr: l' o xa' the clostihe oI iII." lc, (.al irl;a the i !i.i June 

1967 ruled it out cbnpletely. 
Oher problels faced the conpany 

too, but Calabrian saw what it thll0ght 
was a solution in the construction of 
cvcn more upcountry stations which 
wotuld increase the volunme of maize 
that could be handled and permit sales 

•at the most advantageous time in the 
corn buying -season. The company's
thinking was confirmed by an indepcn
dent specialist assigned by AID to which 
Calthai had turned for the provisiun of 
additional 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 Bank. New guarantees 
were authorised for a USS 4 million 
loan from the Chemical Bank and for 

1.5 million ofnewcquity, on the un
derstanding that the lalngkok Bank 
would invest US$ I million in preferred 

of Calthai and that Calabrian 
invest an additional USS 2 million 

in Calthai stock. Calthai agreed to finan
cial supervision by an empl)o-ee of the 
Bangkok Bank who was placed in the 
Cathi offices. 

tle evc-t, Calabri. w..s unahle 
to raise the exttra US.4i2 million fromn 
American sources.Time pressu:res imount
c" the new facilitici had to he coicd as 


by the August harve .t. lo March
Calthai ap~pointedl a new i rmi;in, di

rector, retired colonel I IHery A. Mlucci.
 
The following loo ih, th sec".'Jd fIn:m
ihe flowis modified
 

cial plan was mnodified.The new firantni., [tjilend i" 
million. Of this (%'.lrhian v%.,is ii r,e 
US33 milliorn to ,( rmut p by a 
US3I million equitv in.c,.imivi by the 
tlan<ok Itnik, ;id by a hrin of US3 1.5 

million from the Chemical It: k backed 
by an AID Guaranty. In addition, US 
3500,000 was to he borrowcd front 
A. & S. Steel Buildings Incorporated,
 
the Americn firm which had built tihe
 
Tha Rua facilities ard iich was now
 
negotiating for a new constructiofn con
tract. A new backer, the Hlank of Ane
rica, agreed to another loan of USM3 
million, which was also to receive an 
AID Guaranty. 

AID officials in Bangkok a:iert that
 
the agency agreed to tli. i,,.
secn! 'n.,., 
of financiun' becalu'of i r ., ,1,,i" 
Calabrian that new clt... 

IFnVE1tCCF
 



f((tlhconling. atnd beC:l.se or an unders-
tlanding on tile part of All) that a 
slecific .onlitilent had been taken 
up by the Bangkok Bank for the in-
vestment of LS$I million in prcfcrrcd 
stock. The agency believed tile need 
for fluids was so great that it insisted 
upon obtaining agreement from Ca-
labrian that AID could sell all of Cala-
brian's holding in Calthai if no new 
eqthty was found after IOctober 1968. 

Counting the cost. Its financial pro-
blems seemingly settled, Calthai emn-
barked on a vigorous building program 
to raise to II the number of upcountry 
grain stores. Construction also began 
on an additional 20-rai terminal coni-
plex at Khao Yai-ka-ta, Larnnarai, which 
would complecent the Tha Rua facili-
ty. In the year ending July 1968 Calthai 
had boLuglt 95,000 tons of maize front 

the farmers. lot its ain was to sell as 
much as 30J000 tons per annum to 

Japan. Ani aticilpI v.t.,, refore made 

to persuadlie Ile 1iiic traders to accept 
revisions in tI .Thailand-Japan ai,,rce- unsold stockpile had to be disposed of 

itietlt which wold help to strengthl.'n 

Thailand's position. These proposals 

were contaiined in a letter circulated to 

the trade. Tile proposals had not receiv-

cd clearance from the Ministry of Eco-

nomic Aff.irrs and action was not then 

forthcoming. 


ALCO ding to All) officials, Calthai 

had gi,.e asuirances that it could line 

up salt', wiJth3 pki . But people in tire 
tro,'so.n thit tile fir ln lack,:d adequate 

relalit ,,xiIh foi cgil buyers with whom 
oiler fldeo . of-ong staFithin hlad built 
up erfdtof buyowill. Furthern ore, it 

atpeard that bIyers from Japan were 
relotu~rt to IltlOLilrti' Calthai because 
they iti*red the strength that derived 
from Il,A!lci lit':1firm's resources. 

1 le hack one of the trade, the Thai 
deilca" inld c\porters, weie not alto-
gether 11py with the company either. 
For ole thing, it was felt that Caltllai 
Locked a sufficient appreciation of tie 
tradin c'o dit ions and riarketing prac-, 

tices ,iciut in Thailand. Upon com. 
Inerntlll h)llI ., the company an. 

nounced that it would purchase maize 
direct from the farmers, instead of going 
tlhioug niddlemen. It would purchase 
the commodity at prices which were 

Sh.llIt jicr Ili (60 kilograims) higler 

tlw' :' ' in the lnkok1 -. piw'.iiling 

Invagor
 

market. A%u colsqlselce of buying at 
inflated prices, the coillany's Umotives 
generated suspicion in the trade. Morc-
over, Bangkok dealers proceeded to 
buy up maize in large quantities coun-
try-wide, hoarding up stocks so that 
prices rose. Several dealers suffercd anl 
ilnmediate loss through Calthai buying 
operations. As for Calthai itself, 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 
sufficicut outlets. 

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

Having built up large stocks the coni-

pany made a determined effort to dis-
pose of them. Unable to do so, its 

liquid resources fast depleted. There 

canie a tire, for example, when a large 

oii til (11 o.; res lnirket. This 

plan was ii. i . ,f frnds 
resulting in a loss of some UnS$5J,000. 

Calthai's start-up costs had been 

much higher than anticipated and tie 
operation was carrying too high an over-

head. Transportation costs were multi-

plied by the need to service iany dis-
tribution points. Drawbacks in corn-
munications between company staff in 

outlying luril areas caused delays in 
conveying trailing, instructiolis. There 

were too inany Aiecicats on tihe pay-
roll. 

For the Thai staff, tle comptliy 

paid out monlthly s:tlanes which were in 
excess of customary levels. This was 
done in tihe hpe that it would avoid 
corruption, but the outcome Wais by rio 

means %% had been hoped, becausehat 
corruption there certainly was. Thus 
when purchascis went out to acqllire 
10 truck loads of maize, 10 would be 
loaded, but on~ly cight or nine mijit 

reach the warchousc, 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 obviniisly a dif. 

ricult tusk, but the nlmlit-.rrent's diffi-

'cullics were not confilled III il.- i111 

alone. i June I'M8 ;inA rit', .
 
nonlist disnmissed by tllfir11 11,(1 -1
 
for damages. In counter-c.haii.A% ,
i 
management cited nik.qptopri..tml, ,,f 

funds and a conflict of llleic., hctw, 
the former cnployce's posi,it,n ,he 
company and his partnership in a I .irn
narai nigjhtclub. The tnw's sdar. was 
rcportcd as US$ 18000 per annurn 
plus USg1,500 in allowances. 

Blocking operations. rxspite these 
difficulties. Calthai ws confideilt ()f 
turning its losses into profits as tle 
buying season approached 'lite inc 
could not be said for All). tllible to 
obtain audited filnmcmil stateijints from 
the company, the agevncy colllikoled 
a full audit of Calthai by an in:lpen

dent British firn in Itrirekok, Iilmiid 

Youngs. Calabrian of New Yolk had 
already drawn down the IS%1.5 lhrml 
loan frort the Chelical li .ii.rod ('rl

thai had diawn down l1.$ I 1,mtllmi 
of the US$ 3 million loli I llitthe 

Bank of America. 
By Juine 1968 the it.i k ok Itnk 

had signed an undcrwi tin,. ,w.'1lilviili 

wiih Calabrian for the IJS$ Iiiiltholl ill 

itcferred stock that AMr) h,d hcen is 

siicd the bank was ,lmlitiiic itI
t I, ,,.vesting. All) iti 1jt l 


tile, t I 10lh (alliC0
Vision ill 'IIt 3! , 
, ,lafor deposit of l . IewI; 


equity in the ltangk,,k Iwtwt, oId tri,
 
provision was dlcted by the p.1lte., to 

the areeinerit ihcroie All) w'cli I,,tadI 
with its Giaranty. 

In eaily Aurust it v. ,It-. tli.rt
 
the Hanlgkok ihank hIil tdhxLttIf.' ('.1
 
thai account iinto ,,1i 0', honk's
 
equity contribufiol hml , iti ('.ip.mi 

thai then sought a .iv....I ,'I ihc 

US$ 1.4 million il)l f c' ill thi,Iilk of 

America loan conll ':!.'nl Il t mstrler 
lt 


opposed tIlls ll''t IhL'.l1i', 

to I']hailand as W ' i L., al. All) 

(,i;iarlatv 
funds were ti be ('sell oily Ir prtiotuI

nient in the tI.uited St,iti,: 
On 27 Septellber ('alth i's oirocys 

acknowledging that Ilt}i[lii lI k B.tlk 

had not put Vin its c(tllIV. leile,]t.d 
AID's waiver of several de taidls under 

the loan agreement, and m:'in sourht 
approval for the d(r.liWdmt,,I of ihe 

remaining US$1.4 nullion in the (alk 

of America. The agency, by now armed 
with the independcii imdo! ,,i'ior Ic. 

fusd to permit Ile .... II ow' he 

http:beC:l.se


I(,mdnths prior to 31 July 1968, the 
leport had revealed, Calthai had recorded 
losses of lIS$.6 mlillion. 

The situation had reached crisis pro-
portions. in an effort to restore the 

confidence of the firancial community 
and avert a headlong crash. the corn-
pany had been inviting prominent peo-
pie to accept the chairmanship of Cal-
Thai. Among these figured Foreign Mi-
nistcr Thanat Khromani, concurrently 
Chairman of the Export Promotion 
Board. In declining the offer. Thanat 
spoke warmly of tie woithy objectives 
of the company in helping Thai farmers 
obtain better prices for their produce 
and of increasing the export of Thai 
food 1,rains. fir nepy, C;,Itlhai chief Henry 
Iltl .1 ir] that the minister's con-
ceii 1,t6, Thai farmer's welfare and 
well-being was now well known through-
out the rural comnmun ity. 

\1ichever way Calthai tried to turn, 
there was no escalpi,, tnhefact that 
nothing but an immediate transfusion 
of local funds-essentially ft oin the Bang-
kok Bank or the Bank of America-
would save it from having to cease 
operations. It appeared to AID that 
Calthai would go into bankruptcy. 

The takeover. As principal creditor, 
AID initiated moves to effect a com-
position of creditors by which AID 
would adv.ance enough funds tocomplcte 
Construction ofttlfin ished facilities-some 
US& 400,00-pay salaries and separa-
tiot allowance for most of the employ-
ces, ailr ofler the assets of Calthai for 
sale. [)cusiow, to lhis end in Washing-
ton were broken off when Charles 
Cogliandio flew from there to Bang-
kok. 

Conftronted by demands for interest 
payments from tile Btank of America and 
the Cicnical iank, the agency with-
drew 11,1059,678.25 from the Guaranty 
Reserve Fund. All) was also trying to 
persuade iospective purchasers to in-
vest in Calthai, but according to tie 
agercy none of them would cntertain 
the idea unless Mr Cof;lindro and Cala-
brian vcnc out of tie picture, 

Within a few weeks, the agency made 
sure they wcre. On 5 December, aflet a 
negative response to a demand on Cda-

labrian which had governed the second 
round of financing, AID then assumed 
ownership of the 512.070 shares of Cal. 
thai owned by Calabrian. 

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

Throughout this period, Charles Cog-
liandro refused to.hand over control of 
Calthai, contesting the legality of the 
AID action. As a result, Rey hI. tFll, 
acting director of USOM, co ivened ar 

extraordinary general meeting of share-
holders in Bangkok oil 31 January at 
which Charles Cogliandro and ,-

directors were voted out of offiL 
placing them as the new board at h!r 
lill, Osborne L. llauge, USOM's assis-
tant director for capital development, 
and hr JidJuCx 1K,: I'Ito The third 
nominee is nanaging diiecto 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 tire morning of 
the meeting, several hours prior to their 
removal from office, the former dircc-
tors performcd a final official deed. In 
the name of Calthai, they entered a suit 
in the Civil Court claiming damages of 
30 million balht from the Bangkok 
Bank. In addition the company, re-
presented by attorney Albert Lyman, 
demanded payment by the bank of a 20 
million baht equity investment in Cal-
thai representing the local currency 
equivalent of the unpaid USS I million. 

Interviewed later, Charles Cogliandro 
gave this explanation of tire cleventh-
hour drama: "itwas a last resort inca-
sure. From July when payment was due, 
we felt it tre better part of valour to 
try conciliation rather than take court 
action." In the event, neither course of 
action materialised since sonic few days 
afterwards the new owners of Calthal 

brian for repa) nint, t;h: withdrcw the suit without prejudice to('rcni..1I ;J:lmnn 
uhh!irr ,JrI,'frr-t All) u:i t-,1;:." 1.5 I furt'lcr cl. .. As luck wculd h.vc it, 
millhon Iou.a itihad extend:d to th con- they were ill-prepared for such an ordeal. 
pany. Invoking the agreement with Ca- Failure to withdraw in time, AID offi. 

cials confided, would have ueant Ir.
 
cceding with air action about which they
 
lackcd sufficient knowledge.
 

AID has announced no plans to re
enter the claim, though the three parties 
involved in tie matter quite indcpci
dently assert that the possibility of its 
revival precludes their disclosure of the 
disputed issues. In question apparently 
'isthe interpretation of certain clauses 
purportedly in the agreement 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, afuture settlement of 
the claim isinevitable. 

Charles Cogliandro's argument is that
 
the bank's failure to release promised
 
funds triggered off the suspension of
 
financial aid at tie outset of the corn
buying season. Ilc asserts that tie corn
moditics business is notoriously subject
 
to extreme fluctuations in)its for tunes,
 
and that if Calthai had been financially
 
operative during the reccnt harvest sea
son, the very handhonie profits it vould
 
have earned would have hclied towards
 
the recovery of its vry hamkomse los'.s.
 

Lost opportinifi, ? It nity n w.vbe
 
too late for an .. m ,let,1, of tie
 
rewards that s,.2d h. Ic,,ed to
 
Calthai were it pl ' Ji I I . ;,;
 

last season. In a sense, the crash has
 
conie at a very incorrveiienit inomient
 
Grain prices are riir',ahoe norm I
 
levels and foreign Iiyci sartr ibleto con
suine more than Iharriid L..c .,lpply.
 

This favouraIhlOsitri, li,, '. 1 cra',,l

ed by all1l11i .'ciel l,'t I, Ionigir 
demand aill l.L bI of,Ct.lrL- .rp,, 

a free niarkLet price for 1ltr i I,,e. 

For several yearr,rtc Ii idltliniiie 
has been rt aceientgovelcd ) ;il 
under vhich Japin Iyi conln at a1h-ia 
price based oi1 t t6',1 1ln',r, r:ites. 
This price was artifi iily dcpncsed by 
a longshorcnan's stirile in tie United 
States which bejuin iii Dtcniher and is 
only now coming to ar enrd.'I he Chica
go price fell to tJS$53.17 per ton 
against the prevailing Far Fast price 
of USS59-62 per torn. Soie shipmlents 
have been fetching ;isiruch as 
US70. Before the strike 1,- o.l'h, 
Board of TrawJ! L:tilt t',
of a free market price b, tihe J. pll I ced 
Trade Association. This action was sup

i'n rmQtr
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.:., ty the Ministry of FEconomic Ar-
... 1 independently receivcdh.1, 

• %.tle .hide earlier from a Chicago 
*'.. Cpci.'ily recruited to study 
*I.... pricing' pioblem. 

g .il d. iihig stocks in Bing-
i ,, J ip. held out until 18 February 

.'I.n 3 C:omnruique announced frce 
::tions on price and quantity for 

:,.c eniwind'r of the season. Only some 
",.,i.1 j tons reiain to be shipped be-

:\ j.,tjeellnent will incorporate a new, 

e,I~jrntafeotis pricing formula or a 
l tln, of present arrange-. i,,n tile 


r t It seems clear that in future 


A.nJd will come to depend less on 
Ji;.n. gluhse share of the export mar-
it 	 ha declined noticeably this year. 

11.c c\p.mnsion of the cattle feed in-
o Taiwan has raised that coun-

* ,' . i irlrdemand for maize to 
,.)s YJ t Is.Sin'e Taiwan can hardly 

j' 	 ilathe ver) -,,tintial orders that 
d4 m11i:ke it a \w.rthvh ile market for 

%".i ian stippliors, it can be expected 
t., ,, to lhailand for a substantial 
i.,ition of future shipnicnts. 

I:i th- current s..ason Thailand's pro-

e!'tinn has fallen below taiget, and urg-

ei.' to intensify produdiwon, have 


,,.e from none other than Dr PLey 
I'a,,,a.on, Goveinor of the Baik of 
V.m1id. It vas just this step-up in 
:,,J, tim-and prcfts-hdat Calabrian 

"ll '1.11!Vet out to achieve. 
..\ried to tihe hilt with substamtil 

s.carl:ajunt lomscs, Calabriarm's 

i, Jf.tille on the Thai -scene nirac1u-

I u N. cipd the public uproar that 

j'::ted the earlicr formation for si. 

:;.:l,r oljctivs of a Japanese scheme. 

IPC J.ipajre wheme hlld to be shelved. 


( hrm vit had a chanlce to esta-ivin 
it.h Mllie with the glo rs, has 

o rthir by f tileiigtoI .o I confidnisce 
ti..k good pu Lhasirg Pinses at tihe 


I(Itelested buyers. U.S. government 


iutcs in Ilantlk afirm therconmnt-

CJ 	 lelicf in the objectives which lod 
All) to u3lit CalthiiI. Most delred Is the 
':J~lll%'r of the firm as soon as possible 
1, restructured corn trading company 
titked by adequate funds and sound 

to 	establishr.JiniJ'nient. An attempt 
: took value of Calthal isbeing madeiu r; t of the 

.Ws will ivot h. .-urwn for 

hitfr,i, the f't,1 h, 

sonic time. T1e Krung Thai Bank, the 
Bank of Agriculture and Agricultural 
Cooperatlves, and Thai Wal stand 
among the local creditors. Calthal owes 
some US.30,000 to the Commercial 
Trading Corporation of Taiwan. 

To minimisc the final losses dis

cussions have been held with Thai fi

nancial institutions to work out a prac-
tical solution wlich will retain the ma-
ximum benefit for the farmers and cii-

company as an economic proposition. 

In addition, AID has before it propo-
sals for the purchase of Calthai stock 
and/or assets. These were presented in 
Febnary in reply to an invitation 
extended last year to ContinentalGrain, 
Ralston Purina, Cargill-Tradax and C. 

Brewer & Co., four of the world's 
largest grain trading interests. 

Keen interest isreported in acquiring
key Kalthai installations. A possi

ble purchaser isthe Cargill-Tradax group 
Which opened an office of Tradax Ltd. 
in ihtnr:oI: lit July. A close study of 
maize trading cudi Ions is being un-
dertaken by Tradax reprcscntati e Stan
ley hi Smith, who confirms the group's 
eagerness to develop its activities il 
Thailand which for the moment are 
concentrated on the export of tapio-
ca to Europe. Maize holds good pros-.9 
pects, says Mr Smith in a Siloi Road 
office hooked into Cargill's worldwide 
.elex netwok. Calthai's successful in
troduction of niechanikc-d handling has 
also cn1ConmaIL1i plans by a Thai-Japan 
joint ventile fIm a drycr and wholesale 
godown at Tha RI ', and a steel barge 
shuttle service ssliici would move the 
corn direct to the shipside at lliiqkok. 

Over to ie lawyers. Meanwhile, Cal

thai coitois to junction, selling off 
Its iaiiillg stocks, salvaging what it 

can for the Iiquidator. Colonel Mucci, a 

disaplpoited nn, is st aying on as ma
nagci but his orders coie from AI). 

Tle foreign staff have been reduced to 

six, the Thai to about 70. 
Mot disillusloned of all Is Charles 

Coglandro, or so it would seem. lie is 
seeking an Injunction in Bangkok on 18 
March to prevent disposal of the Calthal 
assets until the dispute is settled by at-

bitration. The motion seeks the esim-
blilm.n.rnt of a r.c./ boird r-pre.nting 

former and .;, Tihe"f liju;.c-ro 	 l 
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lion 1s preliminary to an action chal-
IcnLing the lega.it of the registration 
or thc ni dircetor with the Ministry of 
I"cononic Affais. 

iI Washinglon. anl action claiming a 
iltiliniun (if'S$2 million damages :and"ocuc n 

return to Calabrian of calthai stockmiiu fLI2mlindmae 

the 
is before tie Aneiican Arbitration As-
sociation. which cijoys a judicial status 

fpr the settlenent of disputes. AID 
lawyers arc preparing to answer Cai-

brian's contentions. Yet another source 
two parties isof friction between the 

their differing interpretationt of the role 
of arbitration in the agrecment, Cala-
brian contends that any disputes arising 
must be settled first by arbitration, 
whereas AID insists that arbitration can 
take place only if both parties consent 
to this procedure.
oti 

The complexity of the legal' and fi-
nancial issues involved Is keeping M~r 

Coiliandro and his legal advisors busy 
commuting between New York, Wa-

shington and Bangkok. A move from the 
Erawan to more modestelegance of tile 

Risk-free investment: the best of 


Helping the American businessman 
to help hinself and at thie saiC ttlC the 
people of friendly ovcrseas countries is 

the aim of a number of prui.,anis ad-
ninistered by the Agency for Interna-
tional Dcvelopmcnt, which fornis part of 
the Department of State, U.S. Govern-
Inent. 


Two principal types of investment 
guaranlees are available, the Specific 
Risk Investment Guaranty rogiam, and 
the Extended Risk Giaranties of Loans 

Projects Pro,,rani, both ad-for Privale the Forein Assistance 
oeg sitnemiinistered undcr th 

Act of 1961, with sibseqienlt amiend-
tunsto 

ecifi c s 
eiler S egi isinetsen to,ilivet inpro-

jecs of ie both for intime l.lits of 


tie Unilti Stbo mIdforthmhot clutroy 


by inuing sulch new in.stiucn s aainst. 

losses atimillug frll i tle sl.'Cli i, political 

lisks of ilc ullnvelliility of cllire(liCy, 
and titdLiiui resultingexpltopi iatioin, 


from wamlirevoliitioi insuirection.
. or 

Potectitn is tiot, however, offered 
img.iiist sucih risi, as the dcvaluiation of 

a foleigCl lency, defautlt of a buyer in 
paying fur puiLhases, tile failure of a 
borroweror toag',iiiist othierdie comnercialrelpiy noit~lato businesslos.ses, 
riloss hat aninalhnothed t. Thius 
ihtheiilttinis to plicc Airican busi-
nleinicn ithe Inlie position spe 

of inVcstcnmerl In develping counries 


vi they wotild be in a developcd coun-
try. renovih tileh atllenriantIpecial rl k 
ti ll op tion'bllhutr.ltangim likralil%IJ tillt 


business risks. 
The Extended Risk Guaranth 

Loais for Private Projects sclieme 

accomnodation at -teAnarin typilies 
tile chang d status of his fortunes. Sid 
Mr Coogiandro: "To me, the nost tr.,ic 
aspect or the %holc affair is the spec,,, 
cleof US government and :iUS firm in 
conflict i a foreign cointry. It's somc

lthing I would want to avoid at all costs.Neither or us is really rcsptiitsihle for 

bringing this crisis to a head. Lven at 

this late stage, I still hope sonic 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." 

both worlds 

also aterests of the United States are 
criterion for evaluation, the project 
should involve U S. procurement subs

to, tantially equal to the guaranteed loan,somewhat different. Its purpose is 

facilitate and increase the participation 
of private enterprise and private institu-
lions in furthering the devel'pmcnt of 
productive capacities and incasi-
cial progress in lcss-dcvcloped countries 
regarded as friendly tothe United States. 

To further this aim, the Agency for 

Developmn guaranteesnternat nal t 
a leridcr against up to 75 per cent of 
los --s incurred onl a long-tcrin loan nade 

in icon-to enrrse o
enterprises or institut ionis which con-

tribute to economic or social develop. 

i1cni, and the gumaliee includes tiC 

provisions of the spccific risk program 

also. In addition, the Iclider imay insure 

of the invest-the remaining 25 per cent 

nicnt under the specific risk pliogra. , 

There are a number of conditions for 
insurance. 'the lender imust he a U.s. 
citi/.cilor organisatioil, and substantially 

owned by U.S. citilis. Thc project 
must he one which seeks to furtIer tihe 

ecomictleCdcvelopnent Of tile sClCeS 
and productive capacities of the ciunty, 
and excludes luxury indistries such as 
cosmetics or alcoholic beverages. It inust 
also be prinarily a private clitcry is-

t 	 a government may participate provided 
only that private individuals maintain 

control. The blablc financial plan must be 

sound, ind there muisl b, nple ccmeage 

fiotIhe Itimraiiute d JvI, Sli the i 

and the object of the enterprise shulld 
not be to produce abroad for expeir to 
the United States, thus aiminigi miimly to 

profit from lowcr costs in a f n
d


comitry. The economic plhilosoplicI 
policy of tileUnited Stats arc l ,,re. 

flected in the piOVlii ,.I I si:irUILlI 

101114d 
is one which iIm, affec *, ecu
involving a m is dm f. mum. its 

i n hc li~tafc lk CO 
noiny advcsely. Fimill) ai ieuct', Will

iliVeto , U.S.be:turnedl dowin if thme litti 

Ili Ii'.d 

of such bad ieputdato i t.1 tie I!S. 

would be injured ini its i..Liions it (lilt! 
it) . .h-. lahv.1 

entrepreneur or l i)Citl'ire 

hlost country if it % '' 


with the act silt's if Silli1 111i1l1% lt
t 

I;xI d i RR k liriil,
 

loans for investnitoitin 

Under tlhe mulcn 

sme 7tJ ciniI

.m ahiilJtries ililuhlng 1h, 1 1m11d, ,al C 

Iithictti, li,, -'-ij

raintees have been ipi u \cd. miii ivmm'd 

The beneficiaries h1tan I.¢,iii ii rtill 

tinicntal Iliisint. silI cl r ,ti ,illI
rantec (if US"I 5 lmihliII for li lm1tg 

project, Siini Kraft I.V, nlinithim r'ccised 

for uarailte. ci.h 

o1 'i. 

a guarantcc of USI.1(17i ((t) fur it
 
Kraft paper mill, and fin,illy tiCilibriJit
 
Company, which received a gmtiaitaile ti'
 

USS 3 million for Srain proceieing ind
 

crop financi, itotal of US I 0 (iulo
 
In iirif m: %c,
hexteiided risk 

LLI
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FIELD AND FORAGE CROPS 

The Role of These Crops in Thailand's Arriculture 

Crops other than rice, while presently not occupying a
 
largo proportion of the total crop area in Thailand, represent a
 
considerable source of income and food to Thai farmers. They like
wiso are important to th general economic stability of the country.
 
Moreover, the potential area that could be devoted to crops such au
 
groundnuts, soybeans, sorghum, corn, popcorn, for&'ges, and fiber 
crops is many times greater than that presently utilized. Much land
 
could be planted to another crop following rico provided water could
 
be made available, bettor cultural methods employed, or crops with
 
lower water requirements, such as sorghum or for,tges, used. Some 
land now used for rice produces very low yields. Such areas could 
more profitably be used to produce other cropo. Research is needed
 
to determine the best crops for these areas. Land with sparse vege
tation surrounding rice paddies not being productively used may be
 
efficiently utilized for the culture of some of those crops.
 

Since dotailed surveys of soll conditions have not been
 
made in much of Thailnnd, undoubtedly there are areas not now cropped
 
and not suited to rice production that could be brought into the culture
 
of other crops. All those conditions represent a great potential for
 
many crops other than rice.
 

Thalland's economy i. bised to a largec degr-. on the price 
of rico on the world market. Fluctuations in thlsi price has a 
resultant eff,.ect upon the goneral wolfarx of the firmer. In a 
country that has as great a potential for d1voriificatLon with other 
crops 'ts Thailand, there should br a continu,uc. expnndu d and coordi
natod research progrun In U, ld and fortLgo crops; to provide the 
necessary information whereby farmers c'n take 'iivantago of thoso 
possibilities to improve the ovcr,i fond production of the country 
and their economic status. Once improvod varleitio,- of crops have 
bocn found and better cultural methods dotorminud, thuso should be 
demonstrated and distributed to farmors through the facilities of the 
Extonsion Sorvico.
 



CORN INVESTIGATIONS IN THAILAND
 

Corn investigations with MSA assistance were begun 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, QJ.-4 - Durum 28 and C_1O . - Naja 7. C_101 Gele Menado 1 and C. -

Colombo 27 were rated Fair and Fair-respectively, and the other two varieties, 
Poor and Very Poor. 

With the acquisition of additional lots of seed from Dr. I. E. Nelhus,
 
of the Iowa State College Tropical Research Center, Antigua, Guatemala,
 
Central America, and from Cuba and El Salvador 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 wade on
 
April 2 and 3 and May 12 and 28, 1952. Notes on these observations are givn
 
in Tables 2, 3 and 4. The following varietias appeared to be quite promising: 
C 104, Durum 28, C 102, Maja 7, and C 119, No. 732 from Indonesia; C_O110 Tiquisate 
Golden Yellow, C 111, Selection 142-48, and a hybrict C 118 Guatemala Top Cross 
112 45 x 7 A 35 from Guatemala; another hybrid, C 117 Cuban 4 way cross 67-51,i 

C 121, Salvadorean Yellow No. 1, C 123 Empalezada; and C 124 Venezuela No. 3 
from El Salvador; and C 113, a local Thai yellow dent corn from Tap Kwang.
 

Variety Trial at Tap Ewanlg Nhy-Au/!u,3L 1952 

Dr. I. E. Malhus, of Iowa State College and the Tropical Research CentCr,
 
Antigua, Guatemala, Central Amnerica, who in early 1952 served on the staff of
 
MSA in Indonesia as Advisor on Corn Invwstigations, supplied enouh seed for a
 
variety trial of eight varieties which he wa,; tcsting in Indonesia. To th"'so
 
wore added a local variety C 113, yellow dent. from Tap Kwang. The experiment
 
was planted in a randomized block at Tap Kwang on a dark colored silt loam soil, 
on May 3, 1952. Tap Kwang is at an elevation of about 50 ft. abov sea level. 
Three replication, X, Y, and Z (Table 5) of each variety, were planted in single 
rows each 10 meters long, in hills 1 meter apart, rind rows spacetd 1 meter apart. 
Four kernels were planted per hill and when the, plants were 25 cm high were 
thinned to 2 plants per hill. Eighteen grams (30 Kg. pr rni) of wnoniated 
phosphate (11-1t8-0) fertilizer was applied at the side of and below the sued 
in each hill. One variety, C 116-US singlQ cross 187 - 2 x L 317, failed to 
gorminato and these plots were planted with the ch(:ck variety C 113 - Tap Kwang 
yellow dent, to Insure uniformity in the plotsi. 

The rsults of this trial are givcn in Tables 2, 6 and 7. Yield differuncoe 
between varietion ars highly nignificant. The top ranking variotion on the basis 
of yiolda wore G 118, C 117, and C 113. Tho first two ara hybrids and thet latter 
an open pollinated variety which han boon grown at the Tap Kwang Station, in east 
Central Thailand, for the iiast 30 years. It was introduced from southeastern U.S. 
at that timo by Princo Jithiporn, and prcsnibly wao called Nicholon's yellow 
dent. The data indicate that yieldo could bu increased materially through tho 
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development and use of hybrids. 
The beat hybrid (C 118) out-yiulded the beat
open pollinated variety (C 113) by 14%, and showed an increase in yield of
 
dJ,, '/verthe average for the three top ranking open pollinated varieties
(C 113, C 111, and C 10). Undoubtedly, hybrid varieties that would show oven 
greater ii,;reases could be developed to mct specific local conditions in 
Thailand.
 

Disregarding the two hybrid varieties, three open pollinated varieties
 
appear promising. These are the local variety, C 113 and tho two from Guate
mala, C 111 and C i10. Additional tests are needed to determine the best of
 
these.
 

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

With the limited amount of seed available, two variety trials were con
ducted at Tha Phra and Surin in Northeast Th[Lland during thu period fromMay 3 to August 28, 1952. The expecriment was planted on a deep loamy sand

soil at Tha Phra where the elevation above sua luvel is approximately 530 feet.

Thu soil is classud as moderately low in productivity. At Surin the trial was

plantud on a loAmy sand ;oil, somewhat less productiv0 than that at Tha Phra.Here the elevation is approximately 490 fout above :;,a luvol. Although no

rainfaull records w.ru available, the available moisture was: more 
 thin adequate
 
to mature a 1,tod corn crop.
 

The :iun, v.triuties we rc plantud both loctt I0i-, usin:at randomizecd block*,
with threu rupiications. E.'ch plot conultud of foar !uw: of 12 two-pllnt hills,
with a spaci:ng Letween hills of' 1 mutur x 1 w.etcr. Pho:.ph.'atu (11-o1i.0td(1l-41'-0
fortiliz'r was ajlicd at th rzatc of 18 grt:r par hill (30 Kg. jx r rai) at the

side of and )LKIow thu :iucd. Ten hills frorm th, :sijddl, two row:j (with one hill
 
on uach ,nd dia carded in -ach of tkwau ro:.,) wkro hirv'a t('d ic yi2ild. The r.:aults of the Tha Vhra trial art :3hown in TabIc-. A and 1)ana that of Surin in
 
Abls 10, 1riand I '. 

Diffa(; ,.'n:cu. in ylid, bvtwurn variueti w,-r# hiehly l,I'rificaint in both
trial:s. T ,.: r:nki nj,,:, em t Ii n , varioty C 1t)3, wer. idntit ir oxcupt that C 113


in't '4t
wao firat C 104 Tk'tPhra , wihil, their positiori wrr rvwk..rsd at
Surin. In I ,th ,:L,v.,rai t i, C 105 ','d C 10' y1ll- vary p(>orly. VatriPty
C 103 which ratrkc:d twcornd At ;urn w11 rjixthi at 'Tha Ph ra. V.hricti.or C 11) aryl

with it 'JI.)4v.ol ,,, IC 104 wvr. t,. of 1.kr.. r,l t a ni vAnr( t. C 111, C 102
and C 110 foll within th, 1 'v ol of . At...t. Ith ltation'. 

At nrot.It (it' to.l o t.et i vari t C l1J AiM C 101. , . - ir to :have iorid.
orablo proiniti arnd C 111, C 10. ,ird C 110 1ik.,wl.i ar worthy of fairther tuftirn.
C 10) hhoUld alo ibo Iivuati.Atot furth,,r tu deht-min If ntcv f4ctor may hMv)
&ono unnoticod in th. tvat at TM PhrA, wtich low.rga it# rAnkln4 ov.r that atSurln. 

http:I.)4v.ol
http:V.hricti.or
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Additional Observations and Vrnri(ty Trials 

Since the observation.i and trial.; thown in tho Ittachod tables wue rrzdo 
twelve additional varieties havo cc colluct, d, making a total in all of 36.
 
These have been planted for objervation and scud incr .ase, but ob~urvations
 
and notes arc not availablte ;',t thits tjrio.
 

A corn vari(:ty trial wa,,; pitdat 1,i. Kivn Kud Agri cul ar il Expuiriment
Station, near Patalung, on Nov,_mber 1,2, Y/,52 . Thhi irnclucL3 twulvu of tho
 
varieties which have looked promihing from obicrvation and pruviousi varioty
 
trials.
 

Recomnwendationo
 

Cor Imjrov-ment 

Hybrid corn, on th. Ktis~ of the rtusults in thu Tap Kwang trial (T;-le: 5,

6 and 7), and '.xpv-ri,:nccq 1uIL~wht.rv itround tho world, hMs a definite platc in
 
Thailand's~:zi~t~i Thu t' :.:u far Cornductoed ial~o inrlicattv 
 thatt th(;r; iirt.
DO.M~j Wry pl"Ali ~1 1d t'ck of opqcn rx. I i:l ittd v,%ritic5 from whicrh .tluctionti 

fu.' l J C01,11r :it. itc%,uld Le:it,- rq 111Yt.h c n u.d r wz jr,!:nt

ir quQ~tl*r1vwlc, whle ther '1 : prxoprr2!. h:-j11Llwv"n tk.w ~'' ~Ii of
 

:txr. rtu ~. t i 1'r"i
hybridi y i. '7 "11% it to)i tlli Ivd'C : I:a 
to do corn uork, :ril I,,( .i with i%-icct.ucl'~r in; (,-1101) 1:.;r-lv4 :irlt iip 
po ar~ tu tw avail tt th tr I7. ;it t in::'.. 'Ao rt' !1111 U C: I40tC,u b.- Uc c(;3
(ul ri..n in 1,11."cit'it lt-uni -r.% Mtjit Lit- trc~in -1, 14"k :, it 1b0 , ly 1.i ~aced r;i.a ItI;)] icaiti o~n for %:,y cru,, . u, ii I yt b.IV. tibe 14 . (1I'
VUlopI)C-3 Or ; a rita t tuo :.it:uch i. pJrit ra.I. iv') LhI.tC1-I di:,h 

trihpution c4' ;'1! 1t.V 5f!e'1rVtzyILV1~dYn "i yitA, "'o th,11. it
.4-:Jv htvu 

to do ylonrnueti th, :itu 111j ,t~t or. hybr~ I corn proernm c:in bu,
l4ufchvid. 

For th.v pre, tJ.' -io to~Ad£1rt ,rL t:ktt to corri rL thv 4t o.vt conditionn, I) nteisi",10. to - uluct hiM t ttar 
veirict14ea of' op ri pliritd corn fvr dihtr11)utivn to r.r!fl-e'*n thin procoas
thoy w.". :ii t p.re nrol tucurv tr;i;nn in woirkir with tho corn crop
thit vil2. t,, ;~ wt~in rhybrld corn ;prt,jrv~ i% lir-w'chu4. 

2. 101" * 

mw L,,q (j
Abd nVW 4aI 1,11-Y, ra hIucqulr.(, ono, with thci old. iohoul 

dtliolv rcc" In 4o thtip o 1" ro:')4atcdt 1 j~4t~ 4-3 
AN tlbitud4 Toots 


bo op4tcd it T41, -l TM.,% rA, .4urin 'ih4 P4LAIur., 4nil now locAton. for

trLA10 N01Pt.%v at Jan Patong 4nd Kok 3mrong. A* %h n'o4 Arlsom, Vrhis iuy to 
xw~ped W4 athor 4ro~e. 

http:1uIL~wht.rv
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3. Time of Planting 

Studios should be conducted in various sections of Thailand to deturmine the
 

bost planting dates for corn. Corn is grown in some sections during two and some
times throe seasons. Information is nooded on when during each of these seasons
 
itis bjst to plant.
 

4. Culturl Methods 

Corn ficldb in Thailand have been observed to bu very wecdy. General practice
 
Is to cultivitc once, sonutimus not at all, after planting. Studies of frequency
 
of cultivLtior, Ls well as other cultural practices, such as row spacing, planting
 
rates, etc. should be conducted.
 

Thu po; ;ibilitiu: of inter-cropping with other crops, such as peanuts, should
 
be invust igatd.
 

5. Corn FrtItiicn and Cr)p Rot:itioni 

Obsorv:ict iozindicatu that it isj quuestionable whether corn can be grown success
fully and profit,.bly ovr 'i period of ycars, even in good cropping systcrms, without 
the u.sul of fcrtili-., r.,.E'%n on th,' rlativvly poor soils of Northeast, Th.iland, 
yiulds th, , qivildi t of' over 145 1.,. bu:,hvl& per 'icr,; wero obtM ncd fror the bcst 
variety it th, t.ril it. Th: [nlr:i, by i:;ing: the co'uiv:c.nt of 165 l:,. p. r 1.. acre 

of a 1 -4,-O frrt iiizur. i'h i, i, 8 oo, yicl for :iouth :e:t rn Urit,-d 3LAtte:n evun 

(.I, ji ,-inon butt.ur -,oiln Ovin t Tllh I :ril. With f rt i ll:.r corn undoubted
ly beo rown on r i.y:.ol11,, now c-ni i dorc:d too pourr. IUWUv. r, :-,tluii,: hould l, made 

to dcitrmlrx -,uch thirig, riu whit. kind, how r uch, whenv to ,ply,iind jiow to apply 
fortilitur3 to the cor-n crop. lnrforati( n and dat;i aro niucdcd to dotumilti the 
bo-it cropping: mystcnsi in which corn 5hould bt grown to obtain miximum yildds, main
rain *oil productivity, and ruduco soil orosion. 

H. W. Rloam 
?ield Crop Spaoalist 

25 Nlovmber 1952. X3A Bangkok, ThAlAnd 

http:co'uiv:c.nt


Summary of Notus of Corn Varictics Plintod for Observation 

Bangkhen, Dec. 27, 1951 

.-ABLE 1 

Height of Approx.
 
Variety - No.(Thai) plants av. Stalks Ear size days to
 

Namo-and Source cm. maturky 3ating 

1ol Cole Monado 1 - Indonesia 230 Sturdy R-.ther small 90 F 

c..,.-i Maja 7 - Indonesia 250 Fair size 88 G 

C103 Colombo 27 - Indonesia 215 -- Rathur small 100 F

.. 4 Lurum 28 - Indonesia 270 Sturdy Large 97 VG 

*,05 Bowman 124 - Indonesia 220 Rather Medium 90 P+ 
weak 

C106 Gcndjnh Warangn 411 - 150 Very 
weak 

Small 90 VP 

Suirmary of' Note.,s of Corn V-rictiou Plantud 't Bangkhcn, April 3, .952 

WE2 

Varicty - Nu.('h:i) D;,y3 to itv. It. il;itinp, uii 

I1:,n',,, nd JotirCc, tturity i- cm. App),:xr:,inc I,mn rks 

C 108 '1UxparI U.6 Nonu Gvrmin4ud 

C 104 Durum >i - Indowb!ta 93 230 G 

O 109 C 1% Oost Java 4 94 199 F 

0 114 18.7-2X-27 U5 Jtr,:;1n Cross 106 237 0 Larg Qaro;no 1oding. 

C 114 White Viricty - :i: Lton 95 153 VP Wry small onart 
!h-iilild stuntsd plants. 

C 115 Yallow VArvLty ' 0it6 120 VP Suvvr'. lodnp. 

C UO , r,1'10YvIlow - 91 237 VO 'toitPArn fitlin 

no lodr.ht,. 

111 c 1 10;, 24 VO irt li:rgo 3oloction 141-4 

.4 d nll
I~. Ik 




page 2.
 

Summary of Notes of Corn Varieties Planted at Bangkhen, April 2. 1952
 

ITABLE 3 

Variety - No.(Thai) Days to Av.Ht. Rating on
 
Name and Source Maturity in Cm. Appearance Remarks
 

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

C 102 MaJa 7 - " 100 228 G- Stalks sturdy - cars 
fair size. 

Z 13 Colombo 27 100 242 P+ Stalks fairly sturdy 

cars quite small. 

C 105 Bowinan 124 - 91 224 F Stalks somewhat weak. 

C 106 Gondjah Warangen 411- " 89 167 VP Stalks weak and spind
ly. 

C 13 Tap Kwang - Yellow Dent - 102 224 G A number of stalks 
Thailand badly lodged; large 

tars.
 

C 110 Tiquisate Golden Yellow - 100 234 VO Stalks sturdy - ears
 
Guatemala medium.
 

C Ill Selection 142-48 - 107 235 VO Stalks very sturdy 
ears largeo. 

C 107 Mexican Juno - US 99 220 -- Only one plant. 
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Bangkhen Animal Husband ry Farm 

SummYar of Notes of Corn Varieties Planted May 12 & 14ay 28 

Notes Taken AugustL5, 1952.
 

TABLE 4 

/ Height
 
Variety - No.(Thai) Days to Plants Insect
4 Name and Source Katurity ih cm. Damage Rating 
 Remarks
 

Gele Menado 1 - 93 3Indonesia 284 
 F Ears not uniform height, 

many not well filled 
ears small.
 

10 Tiquisate Golden Yellow  100 244 3 G+ Ears not uniform height,

Guatemala d well filled large ears,
 

tight tips.
 
ClI Selection 142-48  106 262 2 EX Ears quite uniform height, 

very large, tips tight. 
C116 187-2XL317 US Single Cross 93 206 2 P Only 2 plant3- short,
 

ears poorly filled,
 
small.
 

0117 67-51 - Cuban 4 Way Cross 100 262 3 
 G+ Ears very variable in 
height, wQll fillud 
lrrgo ears tips tight. 

C118 112A45X7A35 - Guatemala 86 267 3 0 Ears variablu hvi)-ht & 
Top Cross 
 maturity, larg,', u ll 

filled cars, tips quite
 
open.
 

C.9 732- Indonesan 100 270 3 G- Ears fairly unruonn in 
h.ight , fr..di ur,n si 
vats, ti,.i up..i,, hilrd
 

damn% had.
 

C12D 7)4 " 85 23 3 7+ Ear:t l';irly wl fror-r, in 
|ah, ,,teirh :,:r,,a 1. 

C121 Salvadorean Yellow No. 1 
 ::,i,'y
98 270 2 0 Ea,: I,, ,:,:j1 
Rl Jolvador 
 hilghlt, It,, i; .,

C122 Tavoron (Whito Kornol) 84 227 3 F+ Urn vs ry V,,i ,i.. 

nit,,, tip-1 , 11,,. tiOlt.
C123 z;)l-.xdn (Whit'- h.rnl) #14 2)5 3 0.. Eor:' fsirly l f',.in hv iht1.!,.r4v~dor 
 1nt1-,t'p, ,. , tirht. 
C124 Vonat.lIA No.) (Wito Kvrnel) 110 229 2 04 rAt-rzn rtrly 'iwfom in


.l .w4v~dor hvirIt, v,:ry Inr , tirv 
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Corn Variety Trial Tap Kwang ILay - Aug. 1952 
TABLE 5 .... ..... 

Yield in Kilograms per Rai
Variety-No.-Name __x Y z Iican 

C10 Gele lMenado 1 - Indonesia 270.2 185.8 209.6 221.8
 

540.8 493.2
Cl1O Tiquisate Golden Yellow - Guatemala 444.8 494.0 

CII Selection 142-48 - Guatemala 477.3 489.3 635.2 533.9 

C113 (Check) Yellow Dent - Tap Kwang, Thailand 527.7 591.6 625.3 581.5 

0117 67-51 Cubo-an 4 Way Cross - Hybrid 603.6 572.6 653.3 609.9 

C118 112A45X7A35 Guatemalan Top Cross 585.1 695.5 705.3 662.0 

349.4 363.9 '336.2 349.8
C119 Indonesian No. 732 

.CI.20 =:, .23j.raa-ynn 481.6 34.4 339.5 418.5 

Tt3LF,6 Analysis of Data
 

Variation D.F. Sum inOan S F. Viluo 
D- tSunro Sq1nreto 

Blocks 2 6,202.12 3,101.06 0.951 

Varietios 7 451,880.12 64,554.30 19.79' 

f,"Cr 14. 4,674,.25 ...3.t,62.,45-.. 57.118
4 Highly Significant 

Rankin- of V~iriotios 
TAB M 7 

____._,, fiYieldJnK,!._rr_=niLV-n,_. pit,_mn 

1 C11 U2A4,5X7A35 (,uatontlan Top C-o:)it 661.96 
2 CI]7 67-51 CMba 1. 11ity Cro:.; - Hybrid 6(.93 

1),- 1t - Ti , a'11 111i14 1, IriVolAM Y 
... -... 4U__,,_3 1A lovol 

5 G110 (1 Goldthl Yl llow - Uuatonal'a 49).20i' i :.1 to 

0 Cl..v iulo:.'1(a1 144).7314 418.50
 
7 C119 I yiowi Ifillu 11'.'02 349.113
 

, (,-6I l - I" ongn,. 221,. 

StfAnird .r'or or i w.nt, .'%/I1 
L..D. L4 1 6.5 - 100. 023 

http:4,674,.25
http:64,554.30
http:451,880.12
http:3,101.06
http:6,202.12


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 Thailand's 

corn industry. In many cases that attempt may give the mistaken 

impression that USOM achitved thIs pr()gr;ss alone. Actually, such 

is not the case. Thu elTrt that has promoted this Industry Js the 

direct result o a very close cooperation between USOM and the 

Government of' Thailland. 

It hasi, In ftv.'t, ben difticult to separate the elforts and 

' tile Thal ,;ovtrnm(,nt. Durirg mat ycontributhi, : ul' (1G"OM atud tio t 

y-'arn of'o it. oporttti (n, 11:;8M did nt,1t0t.,iq,t, tu dl :':t ln1u sh its 

r
 

dCvt-luj ,intit.pi- t'rov, Uwit- (X th,- hat ,utintry. 'Tho * jrl'tt I1I,rtuntu 


a 1w ftn 

each t;UV,ninenM -t 1,11yt'd in Corti de~vvlt44nvt t nnot be det'inud proolooloy. 

partl.en , toc |n ' tu,5Iuri, .'tt.ed ,ne1,. Asi itrc.uJt, th, j,art 
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pWT I. TE LOP T OF THAILAND, I U)Ugy 

of Corn to Thailand's Econom.Yh, The Importance 

has made 
Among the developing natiionS, Thailand is 	 cited as one which 

development is noteworthy on 
progress. The Kingdom'soutstanding economic 

at a rapidly accelerating pace since 1950. 
two accounts. First, it has moved 

achieved quite largely through increased 
econd, this progress has been 

the European community of nations,contrast,agricultural production. In 

Japa; and other countries emerging from instability after World War III de

pended on 4ndustry for their recovery. 

to thatprogress is directly related 
The story of Thailand's economic 

program has played 
of its crop divornification, a program in which the AID 

technical assistants 
It is more than a coincidence that U. S. 

a major role. 


1950 and that one of its strongest programs has been
 
to Thailand began in 

that of crop dcuveloinent.
 

for her foreign
Kingdom dep(nded heavily rice
fieforo 190, the on 


exchange earrkiWn. That yoar 31,,625,0X) rai /1 were planted to the crop.
 

its value was t.timated at
 
The rice harvo..L o(ualled 6,'/ 8t,( torus and 


nisi ri ,:, pirodtict oxporto oquaallad 1019,090

$5,190,6(K)*,o(). Total ric 


( forin t:n ,(cliftigo.

tons awd ,;a ri,,d ,(7,, , in rr 

ra corn plawtod. Produc-
In the nam-, y.tr, 1950, only .10t,00 of worn 

ti crop w4a entljatod at 
n d,'t ) tolit asid tJui value, of

tion Witial 

12,63o ton ware 9xvortad end earned $10,79,000 in 
$29,#X),O0u. or thlo, 

IL I ril (i J;5 $ior 

,12 1 A (baht) *- O 
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Ten years later, in 1960, 37,107,000 rai of rice were planted and 

7,789,000 tone of rice were harvested having an estimated value of 

$6,628,100,000. Total rice and rice product exports equalled 1,213,040 tons 

and earned $2,596,241,000 in foreign exchange. 

In contrast to rice, by 1960 developments in corn were remarkable. 

1,785,000 rai of corn wore planted, 543,900 tons of grain were harvested 

and the value of the crop was g549,300,0OO. A total of 514,745 tons of 

corn were exported, arning the natiun 550,734,000 in foreign exchange. 

In a ten-year period the area planted to corn increased more than 800 per cent. 

Production increased more than twenty times over that of 1950, and the for

eign exchange earned by corn was over 21 per cent of that earned by rice
 

in the same year.
 

Over the same ten years the area in rice production increased only 

2,482,0C30 rai, a relitively -small expan:ion. Mont tircau nuitod for Paddy 

production hod buen unide.r cultivation for many years nlr,-idy and nuw areas 

of inundatud 1:ind for expnsion w,:r,, pr+irticai ly ip,tking:, no lo er ava4;

able. Although productiorn in 1960 ,.xcedid thitt ir. 19!0 by 1,(07,000 tons, 

total expurtts wurv ,cttvuilly duss y - 0,,050 tonj.. Thim rfIrcttn it gnerAl 

incoaae iii nnticuid. protiprity wtih on~.b1d pellJ to Consunr titrt ricte, 

lo~pulation al iI%pr l ofand a 1Icret,,i; .,nt,| dt jt. yt,.ir. "h, incrttawu vtluo 

exported rict, in 19(4 n- Cuml-,r,! to 19W0 wnu $(921,956,O,60 n .tni whlch 

rosulted 1'rctiy frotm ttm highor prica of fhal rice on the irdtbrowtiona1 

mArkuzt, 

LI In 1960 tho v Iuof tbi corit art'p wt 0549,30',000 while th- nA.Ion 

sNrnw.J $O,?jov4,A() In forivign vuhewilg. The d1fforicm rosult&I fr( is 

hold-ovor of pert of tho I';S9 orap, th 0,10 of which wa roprtod w4dr 



Recently released figures show that the 196;e corn crop reached 684,827 

metric tons. The value of tho crop was $787,O50,OO. A total of 612,837 

tons wero exportid, eerning 0651,568,300. by 1962 Thailnnd wa the world's 

fourth exporter of corn, ranking after the U. S., Argentina, and South 

jLfrica. This demonstrates the importance corn has assumed in the national
 

economy.
 

Ll Duo to difficulty in agreement on fixing an equitable sale price with 

Japan, exports to thtit n!.tion begt.n late in 1962 and then continued well 

into 1963. Tho figuro $651,568,300 is the enrninas from the 1962 commitment 

though oalu uxtndte buyond tht. cdlundar ytir. 

2 In 1962 an additional $13,613,555 was also earned by the export of 

13,723 tons of corn meal. 

&.td a 

Statistics in this section were takon from "AOtICULIJRALStatisticl 

of T ailand, 1960 - A bulletin printed by the Agricultural Statistics Srctio n, 

Diviuorn of A/irlcultr.rl fcormomlc, Office of tho Under-5ecretary of States 

Ministry of A :rculturn, lt,nikoko ThitI trOI. 

19"'fi t're-n arn taem. on yet wulmbllshed infOrmttion rorded by the 

port authority of tankok. 

http:A/irlcultr.rl
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B. USOM's Cooperative Role in Crop Divorsifioatxon 

by tradition the Thai people have boon rice famers. Their culture 

for centuries has dependod on rice. Until recently thorra was good reason to 

maintain that pattern. The uplands wore largely Jungles and without 

heavy equipment they wore difficult to clear. Klaria was a serious pro

blem and cousnunication wis almo t non-existent bucause of the lack of roads. 

USOM-Thai Coopurativo offorts have boon influential in cnangin. the 

situation. Dy 1950, when thu prog,:m began, it was already cluar that rice 

culture had been extended tIlmoat a far a wan advisAblo. Such tiirl y 

agronomy advi-;-ri w. Dr. It. If. 1UJ)vt recol:nized that an improved rice culture 

would not iupport the n:itionitl ,conot.y by 1t:ilf. While ho urki.d to devel

op the superior ricti viris'tiun~hix!i:1 : uiitw today, hu rirfxr.,uiided 

that thu Agriculture D),&jrtmnt bu btrigr thoticti tuai rudo independiunt of 

rice, I ocpuir.,to Rice: Dop.portmorrit. %i~ir Ioi-mod an~i Ajrriculturo wao vncouragod 

to intainify it r ros'.arch on upLdnd crq|, productirn. 

jiJssg iLt) fir-t rif"'rtm thu Crup Dbtvrlolient P'rojoct introduced and 

tostod largu I urarlm it rcrt t.-) wl an upllend crop. ir. Invo Anu 

hr. *imw-rd 1oitun. w,,rt, ,irly I). i. tinti-tor. In thin prlrrn.. /imons the 

Thai Cutuit ur'I|-t w re4 r. A a haiin i r. IN i ,iI D . r Krui skyai fi i d a# 

corn, rinry, vhri,,t1io4 , crvi cilvtor-,ano viltila It-gin ot fruitt

crop* 00i~ VCiet ; rt tu liJ h;-vu r. Mtl luv, to ,a 1ntrO111,C674 ctJ tol ti under 

the rpfv rtgu ot-art ,1 tJhr.1. 711a 4I6;v 01019c:Ot of 4siti ty ich Otluch Ortpi 

Olin t)©,t !-i,'ah l'I' = aji 1t l 1! ' lor ioI ruv1 tu'CrCfll e l w 1' %Y3 tho. 

*! i4*t ohr two ,irvjerr. 1, ,) V -+s.e .I ti.h b %Ar Wifh te-C.0 itia 

b wr6IS *~tA~t I f"4 04 tii1r tho rip Od' w 
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a third stage, i.e. epeoi-Projeot. In some oases the program has entered 

to develop
tic brooding programs. An example of this is woric on corn 

varieties which fit specific needs. That work is reported under Part II 

of this paper. 

The success of the crop development program is illustrated in the 

which shows tho area cultiveted, the production, and the
following table 

export value of four principal upland cropst corn, kenafs cassava and 

cactorboan from 1950 to 1960. 



-;~CULT77zTiD, :-C'-UMIr, !ND UPW~ VALUE OF CM, KNF. CASt.A AND CASTOfIBEN (1950-1960) 

A.--m C-zlt'atd Prv(dcticta Value of Exports 

i,000 rai 1,000 tons 1,000 Baht 

.-.. ',: C ':a:a Castcr~a'. Corn Kcnaf Cassava astorbean Corn Kenaf Cassava Castomb 

zl- 31 25 7 26.9 4.7 256 3.2 10,479 1,296 29,940 11.I" 

-Se 25 82 !. 1 2.0 256 12.5 21,307 4,337 17,485 39,j
 

2.7-, 13.1 10.C.E 257 27,923 2,931 Z'.,089 5, 

i3 65 28.2. 9.2 46,958 7,6(2 45,810 52,3
 

94 9379 62.3 
 .2 223 16.2 56,1 , 42, 70,579 42i
 

3- 53 86&7 
 1 67.5 9.8 258 15.5 
 7 ,99S 8,537 69,165 35,;5-4.2 17.0 225 23.9 96,113 -2,645 112,153 6215 7 7 .40 166 I.C2418 1 32. -91
32.5 74,391 46,128 136,678 86,r
 

3- 29.6 L2767 2 2.667 69,4"4 191,265 42,f 

...... _~_E _ _ 25,f2j 
 , 223,1 77
 

s . .cf izn v--si0n of A ic-ulturalc "ri 2ecC,S- Off;iCe, " e -. e:ret.t r 5 bt=te,"" r czf:,kk Thailmnd. 



The samples cited are important because they represent export 
crops
 

the growth of the national economy
which earn foreign exchange upon which 

is increased production of 
depends. Equally important, though not cited, 

the edible legumes such as peanuts, soybeans and mungbeans of the vegetable 

increased production
crops and of the local fruits. In the latter cases, 

has largely gone into domestic consumption. 

the reoult of several joint Thai programs.
What has been achieved is 


not have done the job alone.
The Crop Development Project could 

the Malaria Control Program freed thousands of rai
Beginning in 1950, 

habitable for cultivation.of upland areas of malaria and made them 

roads such as the Friendship Highway made communication poss
U3M-financed 

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 settlenent cooperatives tnd with USAID-procured bulldozers, 

the Jungles were oleared for these settlements. USO* assistance helped 

Community Development projects, withtna developing rural areas with 

Agricultural Extension Education# and with Credit and Marketing Coops. 

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

The first introductions of corn into Southeast Asia date back tD a 

period shortly after the European colonization of the Americas. Corn was 

brought to Europe on Columbus' second voyage from the New World. Soon there

after Portuguese merchant ships introduced the crop to Africa. By the middle 

of the 16th century, the Portuguese are known to have taken corn to China. 

Probably it also arrived in Thailand about this time as the Portuguese ships 

that traded with China also frequented ports in Thailand in the 16th century. 

In any case, corn was being grown at 1,yuthyaby the middle of the Ayuthya 

period 1350-1767. The crop, however, appears to have been grown mostly as 

an oddity until relatively recent times./ 

jafter World War Is 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 w.s Prince Sidhiporn Kridakorn who introduced 

two varieties of dent corn in 1932, while Director General of the Department 

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

A 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 Burma noted t!:at these people were growing corn in the middle of the 

19th century. At the higher altitudes at which the Hill Tribes live the 

conditions are poor for the production of rice, though it is 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. hram then on, production gradually expanded. Its far 

as is known1 subsequent Introductiens were of U. 8. origin and were appa

rently not well adapted to local conditions. TheV were poor in yield and 

quality. 



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 moat important. In 1950 and 1951, under 

Dr. Love's direction, 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 rebearch. 

In 1951 Mr. Howard Ream assisted in bhe 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 grain was a flint type with a beautiful golden yellow color. The 

. 

0 

" - variety was called "Tiquisate Golden Flint". It had in fact been introduced 

(:ndneaf~ Guatemala only a short time previously Mr. Ream 

selected this variety which he called "Guatemala" corn for propagation. 

~,XQ 

On Mr. Ream's advice USOM obtained 100 lbs * of "Guatemala" corn seed 

directly from its country of origin. This was multiplied at the Bangiben 

and Tha Pra Agriculture Experiment Stations during the 1952 growing r~eason 

and distributed to selected farmers for further multiplication In 19.43. The 

~rw variety proved so successful that it rapidly became Thailand's only corn for 

commercial production. It is estimated that "Guatemala" corn now ".count.3 

for more than 95% of the corn exports. 

/ "Tiquisate Golden Flint" was produced by the Iowa State Tror'ral 
Research Center in Antigua, Guatemala. It was developed ad a 
varietal Gross between a Cuban flint corn and a Guatemala dent 
variety. It was taken to Indonesia in 1949 by the director of the 
center, Dr. Melhuse who served at the time as a consultant on a 
six month assignment in Indonesia. 
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'Iuatemala" corn achieved 
The program for introducing and multiplyind 

original propagation,in 19629 ten years after the
outstanding success. 

over two million raifrom 281,000 rai to well 
corn production had expanded 

from about 46 million baht to over 
crop had increasedand the value of the 

g787,0,00.O yq4'a ? YO, ~V 
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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

wta't, which are comparatively insignificant in cost and seldom make dazzling 

headlines, yet which contribute importantly to the development of Thailand's
 

economy. This ie amply supported by another simple comparison: the total 

cost of the Agronomic Development Project in baht and dollars for the ten

year 	period 1952-1962 has been about $7 million,A whereas the total export 

ear.ings of "Guatemala,, corn alone have been approximately $130 million 

during the same pertoc. 

Ll 	 It is atijmated tha not more than 10% of this sum was used for corn 
researcl. For a deaUed break-down of how project funds were spent
see 	 PART xr, Section J. "The U.S. Contribution to the Crop Development
Project".
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The Effect of Management Practices in Incr.,".3ing 
Corn Production


F. 

Since 1951 the Crop Development Project has supported 
activities in
 

Soon after the
 
the fields of Agronomy, Soil Fertility and Crop Defense. 

that its yield dependscorn it became apparentintroduction of 'Guatemala" 


in growing it. Specific
heavily on the management practices 	employed 

the variety is to approach the yield 
requirements need to be provided if 

of which it is capable. 

crop were systematically studied and the 
The requirements of the 

results of this research have gradually been 
passed on to the growers
 

and extension education. The success of this 
through farm demonstrations 

increases in cornby continued national averageresearch is borne out 

yield. In 1950 the average yield of the corn crop was 
127 kg. per rai. 

From then to the present the By 1955 it had reached 196 kg. per 	rai. 


national average has continued to increase ever more 
rapidly as shown by
 

the following table. By 1961 the national average reached 321 kg. per ral,
 

by then it was apparent that, because of soil depletion, some areas
,,.*t 

were already in danger of rapid decreases in production. 
The need of
 

chemical fertilizers and of land conservation practices 
had become evident.
 

a later section.This problem is discussed in 



Table 2. 

AVERAGE CORN PRODUCTION INCREASES (1950-1961) 

Year Av. Yield 

1950 127 kg/rai 

1951 163 " 

1952 165 " 

1953 	 173 " 

191 " 1954 

"1955 	 196 

1956 225 " 

1957 229 " 

1958 238 " 

"1959 256 

1960 306 " 

1961 321 " 

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 

were obtained when "Guatemala" corn was planted as early as possible after 

the ratia set in. Subsequent trials under irrigated conditions showed that 

the varie'.y'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 plan%the crop in any particular area. The rain records over many 

years were studied and from them recommended seeding dates were worked out 
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for the entire Kingdom. They correspond in eac'i area to the earliest date 

that the monsoon normally falls in a continuous pattern. In 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

eus 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 it cannot be planted until 

August or September, two months after the recommended seeding datee. USOM 

and the Ministry of Agriculture jointly recommend one crop of corn followed 

by a grain legume in the area. 

2) Method of Seeding
 

It was found that drilling the seed in rows, a method cf plantinb 

&nnerally practised in the U.S., was not best when using the "Guatemala" 

variety. Unlike many American hybrids, it never tillers and generally pro

duces only one ear per stalk. This may account for the fact that best 

yields are achieved when the variety is grown in hills. S,.ccessive trials 

have revealed that a planting distance of 1 meter between rows and fifty cma. 

between the hills in a row produce the highest yields. 

Two plants per hill have been found to be the bost number on old 

soils. This is equivalent to 6,400 plants per ral. On new land or en soils 

where adequate rates of chemical fertilizer are applied 3 plants per hill, 

a population rate of 9,600 plants per rai, have given ,he highest yields. 
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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 

practices. They found that the yield was proportionate to the care given 

it. Middleton was responsible for influencing some of the farmers in the 

Pakchong Jrea who first imported tractors. lince then the success of those
 

farmers anc the boom in the corn market has encouraged the importation of 

an ever increasing amount of farm machinery. As a consequence, seedbed 

preparation and cultivation for the control of weeds has improved each year. 

4) Corn Fertilization 

Tie Crop Development Project has placed considerable emphasis on 

corn fertiliAtion and the use of chemical fertilizers in the production of 

corn. Numerou,- comparative yield trials have been run in various parts of 

Thailand and gono.ally they have demonstrated a good response to fertilizer 

use. However, the tio of homical fertilizers on corn has not expanded as 

fast au had been hopo The reasons for this are various. The cost of 

fertilizer is relatively expensive. Adding to the expense is the fact that 
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on credit until are high. Usually the fari&, .rlives
transportation costs 

are high. The use of chemical 
he can sell his produce. Interest rates 

fact which has led
thus not always been compensatory,fertilizers has a 

Besides,
 
to the wide-spread belief that fertilization 

is not necessary. 


there is confusion on the part of individual farmers as to what fertilizer 

ratios, grades and rates should be employed 
on their particular farms. 

Considerable progress has been made inlessening 
the confusion.
 

now helping to
 
As a result, the use of fertilizers in corn 

production is 


increase the national production average.
 

was to find a 
The first step in the fertilizer research program 

suitable ratio of Nitrogen, Phosphorus and Potash. A 2N:2P2 05 l:K2 0 rario
 

gave the best results for most corn producing areas of Thailand. As t.e
 

show that the natural supply of Nitrogen and
 
areassoils analyses of the 


high, the 2:2:1 rati; found
 
Phosphorus Is moderate while that of Potash is 

best in yield trials is as expected.
 

of fertilizers compiled in a 2:2:* ratio 
Next, different grades 

which formula gave highest response a, least 
compared to determinewore 


to be the most economiz.1l. This
 
A 12:12:6 formula was calculatedcost. 

is equivalent to 12 kg's. of available N, 12 kgs. available P and 6 kos.
 

of the formula used. The sou'ces of ferti
for each 100 kgs.available K20 


sulphate, double sups:phouphate and
 
are, ammoniumlizer generally employed 

potassium chloride. 

to make further headway in dispelling the confusion,
Finally, so as 

In most 
rate of 12-12-6 fertilizer grade was sought. 

a general application 

50 kgo. per rai or +.he equivalent of 6 kgs. N, 
cases this has turned out to be 

per rai for soils of average ferility. Of course,6 kgs. P20 and 3 kgs. K20 

http:economiz.1l
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this is too low an application rate for depleted jr poor soils and in each 

case it would be best to have a soils analysis before making an individual 

reommendation.
 

5) The Use of Green Manures 

A program was undertaken to test the effect of a late crop of
 

green mwuLre at the end of the previous seaion an increasing the corn crop 

the folloving year. Twelve green manures were grown and turned under., both 

alone and 'ith different fertilizer treatments. It was found that of the 

twelve gree.i manure species, Crotalaria ,iuncea gave the best results in 

increaoing ccrn production. 

Whnen -hemical fertilizers were used in conjunction with the 

Cro'tlaria crcD, the most effective one was a single application of double 

superThosphatE at a rate equivalent to 6 kilos of available P2 05 per rai. 

This sh(LId 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.
 

in fact it was
It was available to anyone who wished to use it for seed; 


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 stili limited.
 

Kn upland farmers continued to plant corn on the basis of a primitive
 

The brush or forest was slashed down and the larger
shifting agriculture. 


The crop was seeded in patches, worked between the remaining
trunks burned. 


Such a system allows for the production of two or at most three corn
 roots. 

crops. Then yields decline and the farmer has to move to a new area allow

ing the old patch to revert back to brush. 

The available research findings were slow in being extended. The 

Dr. 	 believed that a crash demcn-Agrunomy Advisor 	in 1959, Jameson Bell, 

was to get Thailand's rice-oriented uplandstraton program the beat way 

farmers to employ the new practices tested under upland farming con.itions. 

chosen for this program and with the assistanceThe province of Udorn was 

of the Soil Chemistry Division of the Department of Agriculture, t.he 

.r.resources oi tho Crop Development Project were placed behind It. Jin 

then governor supported the progdamRakkarndev,who was 	 of Udorn,also 

enthusiastically and backed the demonstrations with the assistanze of the 

strong comnunity development organization which he had developed. In 1959 

every villago in Udorn was provided with demonstrations on improved methods 

of growing upland crops. There were demonstrations in 916 vilages. There 

wore 475 sugar cane demonstrations, 644 peanut demonstration, 1032 plots 

use of green manure crops and 721 demonstrations en thedemonstrating tho 


newest methods of corn production.
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The program has bean criticized for its ovc, .saturation of efforts. 
Many officials within the Department of Agriculture felt that the same
 
results could have 
 been achieved ith fewer demonstrations and a stronger 
program of farmer extension education. They considered that the program
 
provided an excessive use of project funds for a single province and
 
believed that this should not have been justified since it meant other crop 
development activities of more general application had to be restricted.
 
Nevertheless, in retrospect the 1959 program helped to produce very positive 
results. 
Through the undertaking the value of farm demonstrations was made 
clearly evident as a method for getting new upland practices accepted. The
 
demonstration techniques developed then have continued to prove effective
 
in the cooperative USO4-Depaitment of Agriculture efforts to expand the
 
eatablishmont 
of urLand farriing on a pormanent basis. In fact, Dr. Boll's 
inltiativo and the techniques he employed are often given credit for first 
having gained large cale ncceptance of what wure then newly tested farm 
practices. 
Since 1959 similar farm demonstrations have been employed on
 
a more moderate scale throughout most of the Kingdom's upland farming areas.
 
They contLiue to be an important tool of the Extension Service. 
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PART II, RESOLVING 'TECHNICAL PROBLEMS OF CORN PRODUCTION IN THAILAND 

A. 	 The Problems Related to National 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 content 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. / 

/i 	 Guatem-la corn was in fact developed as a cross between 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 Ferti1nor Usage 

By 1960 it had become apparent that the entire belt along the 

had .made its initial advances wasFriendship Highway where corn production 

threatened by soil depletion. After two or three cultivations without 

on many farms tapered off seriously.chemical 	 fertilizers the production 

this is the area where double corn cropping has been extensivelyHowever, 

The use of proper seeding dates, advisec seeding rates and goodpracticed. 


soil tillage practices did assist in increasing production, but they could
 

not prevent production decreases when soil fertility became depleted. Also 

on land too
serious erosion is developing due to the c.earirg of forests 

steep for row cropping. In short, over-intenstve cultivation is already a 

problem. 

3) New Land for Further Exanslon Is Limited 

had a short history theIn Thailand where upland f&rming has 

problem of shifting agriculture was rat recognized at first. With the 

lans available for cultivation have been
increase in upland farming, new 

to preservereduced. Consequently, in reccnt 	3ears an effort has been made 

rhis means future increases in nationalexisting forests for the nation. 


to be awhieved largely through improved farm
 corn produ:!ion 	will have 


area. Soil ard water conservation practices will have to

yields per unit 


on an
be taught and applied. Chemical fertilization will be required 


and superior va-icties be developed.
expanded scale must 

4) A Neea to Obtain Inproved Corn Varieties 

corn was not a fixed type andThe realization M~at "Guatemala" 


the knowledge that its yield p.otential is below that of American Hybrids,
 

has caused concern,
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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. He began to make hybrids in Thailand. His hybrids 

yielded better than Guatemala uorn, 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. 

In1958 Oregon University, under USOM contract to assiat 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 Dikie 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 yield is seriously decreased. 

5) Insect Posts and Disease
 

During the early years of Thailandls corn industry, the need 

to use defense practices against corn insects and corn diseases was not 

great. As the crop become more intensively cultivated,howeverpboth 

insects c.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 ProRram
 

By 1960 it was recognized that a serious effort was needed to solve
 

It was evident
the developing problems confronting the corn industry. 


that only a combination of efforts would achieve required results.
 

The Ministry of Agriculture asked USOM for assistance. The USO4
 

major role in the development of the corn industry.
program had played a 


Now the Ministry hoped the USOM Crops Development 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 investigation of planting and cultivation practices,
 

entailed a simple type of research. Solutions to the new problems, however, 

reqaired skilled technicians, detailed procedures and advanced research 

In 1960 Mr. Charles Breitenbach was transferred from Latin
methods. 


America to be Agronomy Advisor in Thailand. He had been associated with
 

the Rockefeller Foundationt s Inter-American Corn Projects and served 

There he had worked with Tiquizate Golden Flint, the
 last in Guatemala. 


"Guatemala" corn of Thailand.
 

The Agronomy Advisor arranged a second introduction of "Guatemala"
 

One hundred lbs. of Tiquizate Flint corn was purchased by USOM and 
corn. 

The seed was multiplied at
 airshipped from Guatemala in June of 1960. 


Pakchong by the Department of Agriculture. Comparative tests proved that
 

it was identical to the previous 1952 introduction. The new introduction
 

in the same proportion as did the
segregated to light colored flint corn 

It was identical in appearance and its productive
original introduction. 


as the original "Guatemala" corn in
capacity proved to be the same 

comparative yield trials.
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This conparative study crystalized two fac.b. First, it was evident 

that the decreased yields obtained on an ever greater number of farms
 

in the Pakohong area were not the result of a loss in yield potential. 

Second, the segregation to light colored dent corn was an inherent char

!Doter 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 yield and to fix quality self-evident. A 

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 Comnerce 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
 

thLs presstre the Ministry of Agriculture had a third introduction of 

500 lbs. int.-oduced for multiplication. Comprehensive trials on seed 

characters, plnt morphology and yield at the Bangkhn Experiment 

Station have dewonstrated again that the three introductions are each 

identical. 
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C. 	 The Initiation of the Coordinatod Prog~ram fnr. Corn Improvement 

In 1960 the question was debated whether Thailand should breed a double 

hybrid as the Oregon Contract team 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 

oxce3lent success with such programs. The conditions in Thailand were not 

dissimilar. 

and learnedMr. 	 Breitenbach made contact with the Rockefeller Foundation 

that Dr. E. J. Wellhausen, the Director of the Mexican Corn program, was to 

visit Irdia. The Ministry of Agriculture invited him and the Foundation's 

corn breeder in Indiao Dr. Ernest Sprague, to survey the corn situation in 

InOctober 1960 a meeting was held with Mr. Insee Chandrastitya,Thailand. 

the Rector of Kasetsart Univorsity, Prince Chakrabandhu Pensiri, the Present 

Director General of the Department of Agriculture, Dr. Wellhausen, Dr. Sprague 

and 	Mr. Breitenbach. A program of coordinated research for corn improvement 

was 	developed.
 

The Rockefeller experts 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 

requested to integrate their efforts tmder the coordinatedUniversity wore 

program.
 

USOM agreed to the arrangement since it could not on its own direct
 

proposed. As it had been associatedand 	support a program of the scope 
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with the corn devolopment program since its initiation, it was anxious to
 

support the joint venture. Since 1960, USOM funds for corn resoarch 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 Thai National Research Foundation, the Ministry of 

A-riculture and Kasotsart 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 tho program include: (1) controlled 

mass selection in "Guatemala" corn, (2) the production of a synthetic corn 

from "Guatemala" germ plasm and (3) the development of flint and dent 

synthetic varieties from superior Caribbean germ plasm. In addition to 

corn breeding, there is a program for the production of certified "Guate

mala" corn seed. Work in corn fertilization and post control are also 

part of the coordinated research. 
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from '7uatemala Germ Plasm. 
D. Tho Develoment of Snthetic Variety 

pure golden flint corn with an improved
This is a program to obtain a 


Itmakes use of the inbreed
yield potential out of "Guatemala" germ plasm& 

the germ plasm complex into individual 
ing procedure so as to break down 

tested for their yielding ability. The 
components. These components are 

into a new "syntheticallyare saved and recombinedsuperior components 
In the process the 

composed" corn containing only superior germ plasm. 

poor yielding components are systematically strained out and eliminated. 

This synthetic system utilizes only first generation inbred lines. 

For that reason the difficulties af maintaining weak advanced generation
 

first phase of the program is to select a aumber
 
inbreds do not arise. The 


each must be superior in
 a multiplication plot;of individual plants within 


About 400 such plants
insect attack.and free of disease orappearance 

self-pollinaand female flowers are bagged and a 

are selected. The male 


At the time of harvest a cursory

tion process is carefully employed. 

Those which demonstrate poor characexamination ismade of the salfed ears. 


not 
ters, such as malformation or dis.,ase, are eliminated. Those that do 

good golden color or which are dent in type are also eliminated.
 have a 


carefully labelled. The grains in 
The selocted cars are dograined and 

each case are separated into two equal parts. One half of the grains of
 

whore germinability is carefully

each solfed ear is utored in a cold room 


to make up
seeds" which will be usedaremaintained. These the "remnant 


a process of testing and elemination.
the synthetic after 



- 30 -


The second stage of the synthetic breeding program is to produce top 

cross or "half-hybrid" seed. The latter is used to test the good yielding 

components in order to strain thn off from the poor gem plasm in 

"Guatemala" corn. In each case, the "non-remnant" half of the seed of every 

selfed oar is planted in an individual row. It is systematically hybridized 

with the open-pollinated "Guatemala" variety. 

The third stage is to test the "half-hybrids", each composed of a once 

selfed line fertilized by "Guatemala" pollen. Such "haLf-hybrids" are 

tested in comparative yield trials in which the non-improved "Guatemala" 

variety serves as tne control. At the time of harvest, the yield of each 

half-hybrid is weigeaed and compared by the analysis of variance method. 

In every case where the "half-hybrid" yields significantly more than the 

original Guatemala, the yield trial has proven that the once selfed female 

parent possesses superior germ plasm than the non-improved "Guatemala" corn. 

Whore the "half-hybr.d" yields less than the original "Guatemala" the trial 

Droves that such a or.ce-selfed female parent possesses a significantly
 

inferior germ plasm cmponent. With this the first half of each once 

selfed line has served its purpose. (Future work in the synthetic 

process Jr'k3s use o1 -ho "remnant seed" stored in the cold room). 

Tho fourth ata-e of this procudure is to eliminate those one genera

tion inbred lines vhich did not produce "half-hybrids" significantly 

superior in yiold to the "Guatemala" variety. Those are discarded. Only 

once-solfed lince which have produced superior "half-hybrid" seed is re

tained. This superior "remnant sued" is thoroughly mixed, and planted in 
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isolation blocks for multiplication. The produz, is a first cycle syn

thetic variety.
 

Such seed is now being multiplied at the Prabuddhabat Corn Center. 

After the first cycle synthetic "Guatemala" 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 synthetic, and then a fourth 

cycle synthetic, etc. until no further increase in yield can be achieved by 

the described method. 

The synthetic method has the advantage that seed can be multiplied and 

released after each cycle. Such seed when maintained in isolation, to
 

prevent contamination from foreign pollen, will brood true as does a pure 

variety. It has many of the advantages of hybrid seed. 

In their Latin American programs, The Rockefeller corn breeders have 

obtained about a i5%L increaso in yield during the first and second breeding 

cycles. In later synthetic cycles increases in yield have been found to 

taper off because the germ plasn becomes more and more selectively purified 

after each cyclo of breeding.
 

/A ProlDrinary invostigations on the first cycle synthetic developed at 

Prabuddihabat under this activity also indicate that a yield increase of 

about 15%over the parent varioty, open-pollinated "uatemala", has 

boon achieved. 
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E. 	 The Development 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 comparative yield
 

areatrial. The trial demonstrated that the material from the Carribean 

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 Foundation 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" mthod described in the previous section.
 

Within these populations there exists the probability of isolating
 

higher ylrVing synthetic types than is expected by the same procedure 

with 'Guatemala" corn alone. Among the flint and dent complexes there 

should be a wider germ plasm base for the selection of good components 

than when only 'Guatemala" germ plasm is used. 
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F. The Dovelopm nt of a Superior Guatemala Corr Type by Controlled 

Mass Selection
 

This is the simplest of the three breeding procedures. It in practised 

at the Prabuddhabat Station and 10 other agricultural research stations 

throughout Thailand.
 

The process is one of controlled selection within the Stationls 

"Guatemala" seed-corn multiplication plots. The plots are systematically 

divided into minor blocks each 5 meters by 10 meters in area. During the 

entire growing period 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 

separately and the 10 superior appearing ears of flint type are selefited 

by sight. Each of these ears is degrained and tho grain weighed independently. 

In every block the grain of the throe ears that produced most yield by weight 

it saved. This selected seed from all the blocks is then bulked together. 

It becowes the breeder's seed which is used for the breeding plots the 

following year. 

The procedure is effective only if the breederla prejudice is 

eliminated from the selection process. Thus the three superior ears from 

every block mist always be used as part of the bulk seed. This applies 

equally i those cases where the three ears appear greatly inferior to 

the ears of other blocks. Such a procedurc is the control that climimates 

a breeder'a temptation to choose all elcutions from a few superior blocks 

in the field wlhcr, high yield may in fact be due to a special condition 

such an high fortility and not to the innate yield potential of the 

individual plant. 
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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 1 stations, there has been 

achieved a 3* 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 Seed 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 

each year a certain percentage of "Guatemala" cornalso concerned because 

In 1962 a seed certification
segregates to a light yellow dent-type grain. 


and the Department of Agriculture to control program was initiated by USOM 

the followthat situation. The seed certification program is practised in 

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 ears are inspected to eliminate any off-color dent ears. They 

the seed is treated with insecticides and are dried, degraiaed, and 

fungicides. This is the foundation seed which is supplied to certified 

scd corn producers the next year. 

In 1962, 51 secd certification producers were supplied enough foundation
 

seed to grow 250 rai of certified seed. Their multiplication plots were
 

to assure that the certifiedcarefully i ,specrted by agriculture officials 

in isolated areas and that recomended agronomic practicesseed farms wore 

corn seed. The officerswere eiip],,ycd in the 1roduction of their certified 

Inspected o;ach field vid eliminated off-type plants. 

an ear made for the purpose of discardingAt harvob, elimination was 

taken to theall off-color, ;:.J'-graino1 ,ars. Samples of the grain were 

Bangkhen Sood T,,'et.ig, Liboratory./2 There thoy were tested for humidity, 

insect damage And other undesirablegerminability, disease 	 contamination, 

http:T,,'et.ig
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properties. Where the seed passed the rigid inupection 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 1% above the market price. It wal dibtributed 

by the Ministry's Extension Service for resale to cooperattng farmers at 

cost. This certified seed proved sufficient to plant an estimated 23,000 

rai 	of improved "Guatemala" corn. 

In 1963, the program is being repeated and it is hoped tiat clce e 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 purch~sed with 
commodity funds the equipment necessary for the Departmet of Agricul

ture to set up a complete seed armilysis laboratory. Thi was in anti

cipation of the seed certification program. Two Departmnt officials 

were tr ined under the USOM participant program in seed "echnology. 
They have now returned to Thailand and are now in chargeif the seed 

laboratory. 

2 Two to two and a half kilos of "Guatemala" seed corn is te recommended 

seeding rate for each rai of land. 
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H. 	 The Soil Fertility Program 

Under the coordinated program for corn imprvement, 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 formAa. Thus 

tho available nutrients are: 24 kgs. N. 24 kge. of P205 and ;2 kgs. of 

I20 per rai. 

This 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 yave indicated the probabilit that open

pollinatet 'Guatemala" corn responds poorly to fertilizer usage. During 

many generitions of natural-selection the variety's &Oilityto respond 

to fertilizer may have become lessened. The germ pa:sm components 

capable of responding to fertilizer applications hs'e probably become 

so imsked by other components incapable of such response that 'Gatemala" 

corn 	is no lorger highly responsive. 

It is thoutht that by maintaining high ferti2ity levels in our 

breeding plots, .he new material selected will be capable of greater 

fertiliz-r utiliztion. Chemical fertilizers wil then have an improved 

effect on increasing the yields of our new releases than they do now on 

open-pollinted "Guatemala' corn. However, when unfertilized, the 

now roleases will still p-oduce substantially more than does the old 

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. IL 

They will provide the opportunity to test the effectiveness oC both chemical 

and 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 

r'f corn. Of these sixteen species were found to cause serious destructin. 

One of the most serious is the Corn Borer (Ostrina nubialis). During the
 

survey an effective corn borer insect parasite was discovered. The life 

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

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

L& In the 1962 survey, the Bombay grasshopper was observed and noted to 

be a serious potential pest. In 1963, it assumed serious epidemic
 

proportions in Lopburi Province. USOM 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 
Project in dollars and 

baht from 1951 through FY 1962 was an equivalent of b7,129.000. 
Of this, 

counterpart contributionS. dollar contribution.#2,491,000 was the U. The 

The Ministry of Agriculture's con
equivalent to 42,957,000.in baht was 

national budget equalled 61,681,000 in baht equivalent,
tribution from the 

S. dollar con
plus land and facilities. 

It is estimated that approximately one third of the U. 

was spent on American technician' s salaries 
tribution to crop development 

onetraining Thai participants, and 
and expenses; one-third was spent on 

the purchase of commodities for the program.
third on 

the Project.
By 1963, twelve American Agronomy Advisors had served with 

three Agronumy 
Eight of these each served -for one two-year tour. There were 

one who served
for tours, or four years each, and 

Advisors who served two 

total of six years. In addition, three Entomologyfor three tours or a 


two Soil Scientists
 
Advisors served with the project for one tour each and 

each served for one tour. 

project through 1962 the following ntubers of participants
Under the 

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

Planting Breeding - 10 participants1) 

- 72) Agronomy 

- it
3) Rotation Crops 

-4) Fertility Usage it 

- 155) Crop Defense 
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About sixty participants had received third councry training for short term 

periods, 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 used 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 t s contribution was employed to pay the 

salaries of local Ministry personnel and the maintenance of the Agricultural 

Resealnh Stations. 

The Crop Development Project has worked on a variety of field crop!, 

as well as vegetable and fruit crops. It is not possible to determine 

the percentage of funds utilized in corn research. However, it is estimated 

that not more than lQ1 of the total projeet 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 country's leading export commodities. The 

majority of farmers who produce rice are small holders owning their 

own land. The central region, often called the Menam Plain, is the 

greatest rice producing region. This plain is generally characterized 

by a low and flat topography, whose soil is generally a heavy clay. It 

used to be flooded yearly by the Chao-Phraya, Meklong, and Prachin 

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 

Area (Thousand Ha) 5211 . 5345 5654 6191 6387 5995 5970 5O4- 7154 

Production (000 MT) 6846 7236 8177 9279 10,168 9624 9588 
/1 #0 

11,198 
Y1.72.Yihld(MT/Hectare) 1.31 1.35 1.45 1.50 1.59 1.61 1.61 J.h' l.(, 



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 grbater than the 

1948-52 average. During this same period, the yield per hectare 
I 

increased 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 importa.t factor. 

Thailand 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. I. 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 191W 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 from increases in 

rice production. In addition to planning for food for an expanding popula

tion, the Government aims in the Development Plan to increase rice 

exports by 30 percent to 2. 7 million MT per 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 improvements in productivity 

more than expansion of acreage under cultivation, which is a change from 

the practice in the past. In its production progranning, Thailand has not 

used the IRRI or Taiwan short stem varieties per so 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, Howevcr, 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 qualities, and high yield. An important reason 

for not promoting the IRRI varieties is that they are short-stem rices 

and could not be grown in areas whore the water depth is variable (from 

one to several meters) and not controllable during the growing season. 

The Rice Department is using the IRI varieties in its hybridization 

program. It has also done considerable research work in developing a 

spacialty long-grain rice of good milling quality of glutinous varieties. 
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TheIse new rices yield over 8. 2 MT per hectare in performance trials. 

Some of the developed varieties are resistant to diseases and are higher 

yielding. Some are also responsive to the applicatioA of fertilizer as 

the MUR varieties. The Rice Department is supervising demonstration 

programs to encourage farmers to increase use of fertilizers and insecti

cides, and to use its developed higher yielding varieties 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 varieties cultivated during the rainy season was 

delayed, the variety's growth period could be shortened, which would 

result in more efficient grain production and consequently increase in 

yield. " (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 plant height is shorter 

by 1 meter and maximum ortput is achieved. " (3) "In another experiment 

in Bangkok in 1966, the recrmmended variety, Puanahk, which was sowed 

at the beginning of August and planted at the beginninr of September, 

recorded a yield of over 6 tons/ha. In the test, nitrogen was applied at 

the ratio of 100 Kg/ha in three installments." (4) "Although this method 

may not be applicable to every paddy field because of water supply condi

tions, it is .high time for other South and Southeast Asian countries to 

start experiments along the same lines. " 



B Land. 

As indicated in Table I above, the trend in acreage devoted 

to rice has been gradually upward. This has not beedat the expense of 

other crops inasmuch as plantings of other crops have also increased. 

tn 1963, about 66 percent of Thailand's arable land was in rice. Most of 

the rice is grown under ir+rigated 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 fringeu. The 

relative importance of irrigated and rai nafed areas varies sharply among 

different provinces. Rice cultivation is composed of paddy cultivation 

and "flooded" rice production. In the paddy area, about 20 percent it 

artificially irrigated. About So percent of the crop is transplanted. 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, 

potash, or sulfur roquisite to the production of complete fertilizeri; thus, 

must depend 6n imports for such ingredients. During the past 16 years, 

fertilizer use has increased from 17 to 20 percent per year. Imported 



fertilizers in metric tons since 1950 have been as follows: 

1950 9,354 
1955 249280 
1960 52,163 
1961 54,757 
1962 66,465 
1963 97,375 
1964 108,977 
1965 86t617 
1966 131,407 
1967 217,944 
1968 183 214 

In 1967, production from Thailand's plant at Mae Moh was expected to 

come on the line according to the TVA report of May 10, 1966. Capacity 

of 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. Importd fertilizer costs are about $25 to $30 per 

ton less than cost of production at the Mae Moh plant. 

No specific figures are 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 the price received by the 

farmer for rice. The import restriction on urea could well adversely 

affect nitrogen use in Thailand. 

D. Water. 

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

acreage of irrigable land in Thailand. The area increased from 1,559,000 
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acres. in "1949to 4, 392, 000 acres in 1962. A high proportion of this 

irrigated land is used for rice production. More acres irrigated and 

better water control in thi irrigated areas hold high potential in increasing 

yields 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 presently being conducted 

with AID support to control rice pests, especially gall rnidgo 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 

averaged 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. However, the number would be small. Farm 

equipment dealers are selling most of their tractors and implements to 

Thai custom operators in the Northeast. Considerable adaptive research 

is being carried on to make tractors and equipment more suitable for use 

in land preparation, harvostin3, threshing, and storage and handlir- o 
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rice. Qnly a small proportion of.the rice producing area is presently 

suitable to the use of mechanical equipment; but with changes in equipment 

and better water controlp the potential for mechaniza4on in the future is 

engineers of the Rice Department developedconsiderable. Recently, 


the "Iron Buffalo" which has proved practical in paddy cultivation. Water
 

pumps are increasingly being used to good advantage for better water 

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

3. 	 Policies and Prices. 

A. 	 Output Prices 

1. 	 The "rice premium" is an export tax imposed on export 

levied directly on the exporter and is calculated as
sales of rice, It is 

The rate has varied a percentage of the world. market selling prices. 

between 35 and 40 percent depending on the grade of rice exported. 

from this source amount to about $50 millionGovernment revenues 


annually. In 1967, this source accounted for about 5 percent of total
 

revenues.
 

to keep prices received by producersThe effect of the tax is 

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 practically unaffected by the tax. 

each 	year minimum2. 	 The Government also announces 

support prices to producers for rice. These support prices during the 

so low that local market rice prices
past 	two years, at least, h.v,, b ic-
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have been consistently higher than the support.levels. Yet without support 

prices, local prices would have been much loner. 

3. Thailand in recent years because of low exports from 

Burna is second to the United States as an exporter of rice. Their export 

goal for 1968 isdown 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 late 1967 and the early part 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. 

Export prices F. 0. B. Bangkok per metric ton, on December 23, 1968, 

were $192 for white rice 100 percent 1st 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 proper motivation for field work; (2) Shortage of reasonable priced 

credit; and (3) Need in the Northeast for more irrigation facilities, roads, 

transportation, and better means of distribution of supplies and marketing 

product.
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C. Net Return. 

Net return to the grower is not available from reliable 

studies. It in our belief that net return to grower would follow that of 

corn, I. e. approximately 70%6 of wholesale market price to grower. 

D. Input Availability. 

The Government looks largely to the private sector to die

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 emphasized in the report 

on Northeast Thailand by the Agribusiness Council Survey Team 

(June 28, 1968). 

E. Market Limitations. 

None in past. Reduced demand from historical importers 

could become an export limitation. No zonal barriers to grain movement 

are known. 

4. Institutions. 

A. Resears;h and Extension. 

As indicated in Section I, the Rice Department of the 

Ministry of Agriculture has . conducted research toward improving 

varieties of rice. The Department of Agricultural Extension is carrying 

on demonstration programs to encourage use of'fertilizers and insecticides, 

and higher yielding rice varieties. Individual business organizations 

providing commorA.0y , .rnlt, I.i Zylr.ic.1 also aro providn,'!rrU- .

http:commorA.0y


farmer education through their distributor system. The public and 

private sector efforts, however, are not large enough to meet the needs. 

A study report on Northeast Thailand by the Agribusi ess Survey Team of 

the Agribusiness Council, Inc. issued June 20, 1968, indicated that there 

was need to coordinate the efforts of complementary services. This 

requirement for coordination could best be met by existing Thai Govern

rrntextension organizations in collaboration with the private business 

sector. 

Considerable progress has been made in training rc.-earch 

and extension workers in recent years. Under various programs, 56 

Thai scientists have been trained in the United States and returned to work 

on various research programs. There still exists a need for more 

trained research workers; however, 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 ia 

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 norma' procedure is for the village merchant to advance 

to *he farmer necessary capital for seed and fertilizer and some living 

cost credit. In return, the merchant receives a fixed amount of rice 

from 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 

Thus,subsidized price of 1%1. 00/kg. of cleaned, treated and bagged seed. 

the new varieties rice seed are heavily subsidized by government as the 

farmer receives about 1%1. 00/kg for paddy rice. Under these circum. 

stances, private company sales of such rice 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 village merchants, 

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

jobbers and brokers operate. They deal directly with farmers in buying 



-13 	

rice and moving it to the interior market for resale to the country 

merchant. Occasionally, they act as an agent for the country merchant 

to the Bangkok exporter. The single outlet 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 300 tons at a time. Country merchants have 

developed close relationships with individual Bangkok exporters. 

The number of Bangkok exporters is large. A recent count. 

showed 137. 

Storage in the country is varied. 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 facilities v'arying capacities. Other 

facilities are private godowns in the 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 1965-66, 

the average cultivated land per farm was about 9.6 acres. Of this acreage, 

about 7 acres were in rice. 

F. 	 Agricultural Education. 

Kasetoart University, University of Khon Kaen, and about 
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ZS Agricultural Vocational Schools are the main training institutionSifor 

agricultural training. Within the Ministry of Agriculture, the educational 

level is considered high in comparison to other develping countries 

insofar as technical knowledge is concerned. 

. Weather. 

Thailand has a tropical climate, warm and moist 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. Temperatures are high during 

the dry season, with the central plain having a mean temperature of 980 F. 

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, create a large watershed which drains into the flat central 

plain and the centrally situated Chao Phaya river system. The sluggirlh 

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 reduced through 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 the country's small but expanding commercial livestock 



Table 11-1:, Physiographic Characteriutics of ChawEads in the Northeast and
 
Central Rcions: Area, Rainfall, Temperature and Relative lumidit'/
 

b Rainfall, 19371963c 

Area (Ximeters) Mean Annual Mean Relat 
a"(Square Standard Temperaturcd Hunldit 

Region and Changwf4a Kilometers) Mean Deviation (OF) (percent) 
(1) . (2) (3) (4) 

NORTILST 
19 Chayaphuw 10788 1108 235 
20 Nakhornratsima 19590 1188 185 81.0 70 
21 Durirwn 10771 1251 268 
22 Surin 8784 1265 291 81.7 70 
23 Srisaket 8813 1410 263 
24 Ubonrathani 22758 1555 278 68 
25 Nong-kai 7223 1550 293 
26 Loel 10936 1291 526 
27 Udornthani 16605 1503 212 80.3 '73 
28 Soakonnakhorn 9539' .13: t?-6 72 
29 Nakhornphanom 
30 rhon-kacn 

9749i 
13404 

2258 
1193 

315 
251, 73 

31 . hdasarakham 5760 1271 270 
32 Kalusin 7650 1376 2147 
33 Roi-et 786 1107 237 70 

CK2ITRAL 
Bz-uiko Plain 
1 Chai-Nat 2636 1210 231 
2 Singh-buri 8112 1120 278 
3 Iopburi 6533 1276 289 82.6 68 
4 Sara-buri 2963 1482 255 
5 Ang-thong 81 1265 232 
6 Ayuthya 2W-0 1266 336 
7 Nonthaburi 623 1231 226 
8 Puthlwm-thani 1497/ 1402 205 
9 Thonburi 450 1408 262 

10 Phra-n akhorn(Bangkok) 
11 Nakhornayok 
13 Sw.utpraktin 

1099 
21414 

931? 

1451 
2262 
1337 

199 
431 
269 

81.9 76 

48 alkhornsawan 9677 12,:0 265 83.3 71 
51 Suprinburi 5339 1275 234 
53 Nakh9rnpathom 2173 1257 264 
51' Sa .utsongkhram 359 1124 254 
55 S,'.mtsaikhorn 840 1416 303 
Southeist Coast 
15 Cholburi 4485 3.360 270 72 
16"Rayon, 3307 1388 283 
17 Chant-bur! 6052 3171 439 81.2 '8 
18 Trat 
:'. r~inal Plains 

2919 31433 554 

bu- 1167r 



Table 11-1 .(ontinuod)
 

*'b Pnf '1937-1969'. 
(flquiwd O'~~ Temperature I.aitQIta:Ion 'cid Chnewaflb Kilo.--tor3), UI'Un 'Dmria~en (or) (Yerccnt)-

O
vre Plan(4
41,u u t 1' 2 0
43 SB 'otha. 1 3- .2 72
 

1344 3913 '1tn.lo c 82.2 73:145 ~en~phat 073~U 
46 rmicu.t
 
47 FhatchbL 10"
 

50 *X-ne%=%buri is1 ICCO 318 6

~2 rnit*ttr 

^* 

15c6 250
 

57 P-.ChUap-khirikh,-, 6373 2iZ CO.7 '7 

civiniong (wich idrnol alcj..y A~Ldrc) S~1~ee Pendleton, tt r1. 

L~t11 15;6'z~2~1nsnpat of >i:h&'n. Y rn' tivoly innip.ifica~ti
In c1-n-rA bowndnriCa ci.tl P:~.x- J.:c-'-,C-7 i:n: t,: V~rio-i of the stux>7',
r.O f~li recorcl3 of au:c~ ~z ; ara al"-il' a.:3 eca tij-urcs which ix

P.O~ldh.ra arc those ezvzd in [11-$ T'Uo 12 ;.. 1-31. 

Qx~clatd from d~in (17-23£u.~. !.0& j-laain; t*.. acric, began~ in 115, (Wo 
b~abv) 1t7o v:zc-39 osoarvation3 vere miaaoi,". as 

http:P.O~ldh.ra


Table 31-2- ! ean "zntby rnd Annual Tz--cratures in Selected 
Char-=l-s in the "orthc_.tc-rn er Central Re-ionza 

Reen Mnthly Te.rperature (0E) Maen Annual Years
Re. : and C 'inz.rad 
-J--- j p M A M J J Temperature of -A S 0 N D (OF.) Record 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
,-..i. ornratsim= 75.0 80.4 84.4 65.8 84.4 83.7 82.9 82.6 81.7 80.1 77.4 73.6 81.0 14s
" urin 75.8 80.5 85.0 &6.6 85.4 C4.6 83.8 
83.3 82.6 81.2 77.9 73.5 81.7 8 

, Ml 72.7 82.6ornthz 77.5 84.9 84.6 83.1
84.0 82.2 
82.0 C0.6 77.2 72.1 80.3 _13

- 79.2 83.5 8S.2 86.7 85.3 83.8 83.1 82.6 6.2 79.5-n=Zk ozn 8 81.9 77.2 82.6 3.3 
,-:.xok) 78.1 81.0 84.0 -85.6 M4.9 83.8 82.8 82.8 82.0- 81.3 79.5 77.A 81.9 
-
 77.4 82.0 86.5 88.5 6.7 
85.5 84.6 84.2 83.5 82.8 8o.6 76.8 83.3 13 

:t Coast 
-,;t-buri 79.0 81.082.8 63.5 82.9 
81.9 81.3 81.3 81.0 81.3 79.9 77.9 81.2 14
 

4-:.-t .-.t 75.6 79.3 84.4 87.8 86.4 84.2 82.4 82.9 83.5 82.8 80.2 75.6 82.1 12
 
: iultsuok75.9 ZO.2 84.6 87.1 85.8 84.2 83.5 83.183.1 82.8 80.2 76.3 82.2 14
 

yj ">-.cup-

:--dUri--n 76.5 78.8 80.8 84.0 
 84.0 82.6 82.4 82.2 81:.=2.4 79.2 76.1 80.7 11 



-W-. a: 28, Table 25, P. 403. 



Table fl-3: )zn Montbly end Annvl R-infall in Selected Chnnamds 

in the N;ortheastern tnd Centr.l Regionza 

Mean Monthly Rainfall ( illimeters) Mean Annual Years of 

D Rainfallb RecordRegion and ChngweX j . F M A H -J J A S 0 N 

(2) (3) (4) (5) (6) (7) (8) (9) (10) (U) (12) (13) (i)
LO _vrr__AST (1) 

162 140 3 11428 30 113 94 185 117 1, 144 2072o Nakborratsima 
226 396 1788 16

21 Bjriram 23 	 35 46 89 228 266 208 198 63 10 

13 68 170 244 266 165 33 1 1375 21
22 Surin 3 38 178 185 

226 155 289 276 117 20 1 1535 1327 Udorn Thani 13 15 56 129 238 

251 238 1 2070 1530D Xhonkaen 15 20 77 112 266 278 314 .47 118 
3 1 1287 32-33 Roi-et 8" 25 .6 119 180 193 203 175 268 68 

t 
C~T. 

FF.-G-;of. Plains -. 

3 15 21 ,3 I0 .I*;W -5 28 38 91 137 142 162 193 236 137 	 33 

66 10 1374 .10 Pra-nbhorn .10-20 38 66 144 150 165 172 304 228 

1089 20
48 Fckbornsam, 5 23 23 33 124 132 142 177 222 160 35 3 


Southeast Coast
 

32 41 961 3 1438 477 250 74 -15 2287 3D
17 Chwt-burl 8 4 76 173 

Upper -Plain 
76 203 213 198 271 317 135 25 15 1503 20 

41 Uttradit ). 15 38 
2o3 236 252 29 147 33 8. 1463 21

44 Plitsndloc 10 	 15 28 79 16o 

Peninsula 
113 241' 150 35 1103 2757 Prachaup- 30 30 16 61 99 107 107 86 


khirlkhan
 

auttonson [II-28, Table 26, p.1l.. 

6alls 4.n this col,-- vxe not identicai 0 those presented in Table II-I becc~zxe of the
bLhe =ean La ual rainf 
different yer.rs of coverzge. she et.z ! tewtz.-ecn this table end Table II-l, even so, are quite large for 

. K.-- -1aen, n C'P-n -- r- Since "',,'+nsc- uses the se primsry source as does Table II-1, such 
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industry. The river valleys in the Northeastern region, containing dark 

clay soils overlaid with alluvial deposits, are cultivated with double 

cropping of rice in combination with other crops such,as upland rice, 

soybeans, kenaf or peanuts. 

I. 	 Assessment of Causes 

1. 	 AUr_ac Statistical elationships 

To our kcnowledge, no sIgnlfi.'ant time series statistical studies 

Over a period of years, rice production has increasedhave been made. 

conat a 	rate adequate to take catrc of increased population and domestic 

sumption in Thailand plu:j approximately onc-fifth of the crop for export. 

2. 	 In-ut Co-efficient Stuides
 

To our knowledge, no such stAidies have been Made.
 

3. 	 Judgimental A,scssiunnts. 

the Thai Govern-An 	discu-snd under Section I (Record to Date), 

(A) 	 Sturdy and i nprove their native varietiesntent titrategy ha:J b,!en to. 


of rice rather than adopt and promote IR.I and Talwan short-sI vn
 

developed varieties; introdluced hilgh-yielding varieties are being usod
 

in hybridization programs for rice irnprovermcnts;
 

on ,,
(D) 	 Put considerable emphasis improv, 

irrigation and water control; 

(C) 	 Uou rice as a source of government rv,'n," 

through ilia export tax. 



There has been a good reason for attempting to stress improving 

their own 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 components to 

realize the increased yields from the short-stem varieties. Crop losscs 

from uncontrollable flooding of crop areas could be disastrous. Premium 

prices received for Thai high quality rice preclude the promotion of 

short-grain, inferior quality varieties. 

The rice production program in general appears to be very 

sensible. Emphasis on increasing and improving irrigation and water 

control and diversificatign in agriculture appear to be sound developments. 

III. 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 

In Thailand, this has been done mainly through supportingdevelopment. 

assistance and techical assistance, but also involves somne developnwiat 

loans. Emphasis generally has been to encourage self-help prograinvl. 

Thailand has had a long hittory of rice production as a ,inr'. 

basic crop. One of tho first agrici:lt'iral prujrarns supportad by A. I. I). 
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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. Ia contribution ba a 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 

In addition,the crop development program for a total of 41 man-years. 

for 6 months or more for 43 ThaiU.S. had provided training in the U.S. 

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 AssistanfInputs 

In rural development, A. I. D. has helped the Thai government 

focus 	attention on the Northeast and North where assistance was most 

Support has been given in both long-term activitie' such asneeded. 


agricultural research and extension, agricultural credit, the dovelprnent
 

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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;As previously stated, some 41 man-years of technical assistance 

of U.S. experts have been provided. These people were primarily res

ponsible for increasing emphasis on variety'improvement and initiation 

of agronomic practices such as spacing, cultivation, 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 performance 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 acceptance by farmers. At the goveriunent 

subsidized distribution price at 1%1. 00/kg (about the same price as rice 

paddy) the government has had no difficulty in distributing its research 

developed varieties to farmers. We have no evidence that size of fIrmn 

has 	had any affect on acceptance of new rice varieties. Size of planting 

on meat farms probably is more closely related, to availabilitytand and 

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

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 their rice crops than are the small farmers. They 

may also do custom work with machinery for small farmers and thereby 

further increase their farm incomes. Farm machinery procurement 

comprises an imp6rtant 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, especially in land preparation, 

makes it possible to farm more acres with a limited labor supply during 

the critical season of planting. 

S. 	National Aggregate Economic Effects 

In 1967, approximately 1. 5 million mqtric tons of rice were 

available for export. Zn addition, to providing the bulk of the domestic 

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, farmmachinery 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 counteracting this buildup has not been estimated or measured. 

V. 	 Production and Demand Projections 

1.. Domestic Demand Projections 

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 favorable cost/price nitrogen fertilizer ratio. Domestic demand 

for 	rice is expected to continue to rise with the growth in population. 

2. 	 Production Prospects 

Rice production goal of 1 3. 7 million metric tons was establinhed 

for 1971 by the Government of Thailand in its "Second National Ecouiomic 

and Social Development Plan 1967-71." This goal has already bean reached. 
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VI. 	 Requirements for Production Projection 

1. 	 Physical Input Requirements 

The rice production potential increase is tremendous over a 

period of time. Most of the present production occurs during the wet 

It is estimated that production could be tripled within 15 yearsseason. 


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 

oblstacle to increased use of fertilizer by farmers and hence to increased 

production. It is questioned that additional infrastructure in extension and 

both in technical skill andresearch is required. Upgrading program, 

more fruitful.decentralization will be 

3. 	 Policy Requirements 

a number of changes in policy recommended by RaskinThere are 

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 protect 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 Urea and 60, 000 tons of Ammoniurn Sulpi'ato.
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According to the TVA study report, this is a relatively high coat facility 

as compared with imported ingredients. Thailand still needs to import 

phosphate, potash and sulfur.-requirements to the production of complete 

fertilizers. 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 fertilizers could hold back development. If 

and when the import restrictions are overcome, adequate inputs appear 

to be available for current production needs. 

VII. 	Self-Sufficiency, Exports, and Diversification 

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 

were and fertilizer costs reduced, this would provide further 

impetus and comparative advantage for increasIng rice output. 

3. 	 Possibilities 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: cassava, sugar cane, kenaf, and rubber. But these crops 



cannot be grown successfully in the alluvial soils of the Central Plains. 

4, Policy Commitment to Above Options 

Not applicable. 

Choices If Full Input Import Requirements Not Met5. 

Lack of fertilizer imports to keep present lands in full production 

the unwise opening of new lands on steeper slopes. This
could result in 

would run against government efforts toward lessening of erosion and 

better control of forest lands. 

Role and ChoicesVIII. Future U.S. 

1. 	 Policy Influence 

on this program should continue to
Policy influence by the U. S. 

Most needed and probably most effective U.S. involvement in
be light. 

the program should be. the encouragement of an improved credit availability 

This isneeded for all agriculture in the 
program for the producer. 


country.
 

2. Aid Requirement 

Includes continuing interest in and contribution to the credit
 

program (one advisor) and continuing assistancle In improving the per

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

bands. 
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IX. Future Research Needs 

1. Technical 

Continued varietal testing and development ae required. This 

includes field testing for location adaptation. Along with this is required 

continued testing of fertilizer, pest control and cultural practice require

ments. 

2. Economic and Social 

Empirical research is already underway relating the effect of 

itrigation on the people of the Northeast, ar4he effect of dams on cultural 

habits and industries, 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 crop, 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, trensport and retailing would probably be one of the largest 

private businesses in the country. 

To greatly increase the price of rice to the consumer 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 something for both. 

The policy of developing the Thai varieties instead of using the new 

7arieties 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, iilling and cooking qualities is beginning to appear sound. 

This'specially true in the face of presently dwindling markets for export 

to the traditional deficit producing countries. With its past policy of 

slow but steady improvement, Thailand will be in a position to compete 

on the quality market after the quantity market is gone. 
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UNITED STATES GOVERNMENT 

Memorandum 
TO EA/TEcH/ARD, Mr. Don Davis 	 DATE: April 7, 1969 

FROM : PpO/POL/ES, Edward B. Ries 

SUBJECT: Thailand Rice Paper 

(1) The Thai rice story is a control case, as is the Thai corn
 

story, but it differs from the latter in that the new
 

technology (IRRI and domestic HYVs) is not being rapidly 

adopted by rice farmersi The important job for us is to
 
We would like to compare
explain why adoption rates are low. 


Thailand with India, Pakistan, Vietnam and the Philippines -

where adoption rates are high -- and identify the factors which 

were missirg in Thailand. The obvious answer is that Thailand 

was the only surplus rice producer in the group and had no 
But we need to subcompelling reason to increase yields. 


stantiate this conclusion by showing either (1)that institu

tions, technology, fertilizer and the other physical inputs
 

were no less available in Thailand than they were elsewhere
 

and that the decisive difference was the lower profit margin
 

(2) if the profit margin attributable to HYVs was not
 or 

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 were 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 also provide a table giving
 

an estimated breakdown of rice acreage devoted to the different
 

varieties.
 

I've 	itemized below the principal omissions in the 
Paper, arranged


(3) 
as 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: Edwaidil, iRineo PpAMB

FROM: Don Davis, EA/TECH
 

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 questions
 

in the following summary.
 

1. Why have not the short stemmed, high producing new varieies 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. The reasons why they have not been released
 

are a bit more complicated. I do not know all the reasons but some of 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 varifies from there since their inception. These
 

varbies have been tested in 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 varl&ieo-

ie--medium grained with a high concentration of amalose on the under side,
 

a high 4{ incidence of bacterial leaf blight, the short stem giving height 
of less than one meter when mature, the requirment of 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 acc.nmulation of amlose thus
 

giving a very poor milling recovery of unbroken grains. Dr. Sala hns told
 

me that when he balanced these defects against actitnl conrlitionr In the In
 

rice growiln; oi:,:i . :ros, it was the Decinion of ths t'nit;try not to
 

rulease the vurldlien for production. 
fiance, they have not been anv71,,ble to
 

the growers.
 



B. 	 The major rice producing areas of Thailand are the central and southern 

In these areas, which lie very flat with a limited gradient towardplains. 


the sea, water dtpth in the paddy is difficult, to control. Water depth may
 

be controlled during a part of the season through the irrigation structires 

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 

into theareas are surrounded by sloping mountains feeding runoff water 

control of this runoff has simply not advancedlower areas and complete water 

far enough within budget and engineering limitatoiv' This is being worked 

on but is not a,,, yet an accomplished fact. Tuz, at the present time, the 

short stenmed vartiet are unsuited to the major rice production areas. 

east of thailand are areat; where irrigation systemsC. The north and north 


and natural terrain would allow the production of the new TheItis:;.
Thse 

areahowever, ar.e producers and con uinr,2s of glutenous rice. They prefer 

these vurid,icti for locaL consumption. These areas are ulso more remote from 

the main port of entry for moving in the required Imputs of ftertillzer and 

hence the production of the vurities would bv more co,;tly. Further, these 

arcut varly from surplus proUC lIg Oi, y11:ar to defIcit armUna th, n,;xt and 

are not an intt.ACl litrt of th,, export .1:-± pVttVen rti,,. 'I,. Rice 

departmeia L ha:' d,'v,,1ople two very gocol yWrvi.l of gluttenor rl 'e which they 

are punhln4. Itn thoeti ar,:as iiince th.:re ia a ready but 1mitir, ,,irk,.t for 

oxport of gl,utenoui rice to surrou4dilng anr,?tt.i 'l to Jnlp mi. 11111 han boren 

working on a g.uttnoua variety an him on, vry promiing ono of thewith morit 

reoporree factors foun, III tho other rn'lu,tLa vnrite:, from thuri.. It hnia not 

an yrut b':tn roiloetre IPor prodihctlon. 



C. This'is conjecture but based on several, conversations vith Dr. Sala and 

other Thai 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 suffecient in 

rice, especially those in the traditionally rice consuming nations of Asia. 

They havu acen thaL as the progrwms toward self suffeciency would becon( 

effective, the markets they had traditionally enjoyud would be reduced, 

especially for the less than nwibur one- export quality rice. Thus they 

have concentrated their research efforts on developing a ,'-ritty which would 

meet the more exitcting standrdn ofia highly competitive, mrkt--le-... long 

grainedi , high, i111ii'iug (ulul]ity rice th,,t w:it; higher in proti and Isr 

in starch t(o arn to get a cook ing luility of 1)ulfy, single r-1in eni product 

that would grow iuder 'h1ii conditions. They were perfectly willing to 

sacrifice vomt! V quitnity for this quality. In addition, there was no real 

need for I ,:r,: I l tk',,ir tLon. Tire export mitrket wit rellitive]y well 

eatabliied it ttrumwi4 1.5 tll1 ion tontu per yuur. Thin could be produced 

without undue otridn u, l,.r t-xirting condlition. 

The fact ur tht Thi! wird(mn, ir it i rmaly such, in coming homoi: this yvar. 

The ttrke(t for po r qulity ric, In very poor and the Thal quottl for oxIporta 

In movinty tilow] y. (:*co !14n Wort roportn tahd 

2. Onoi othr has c point uhich nrvdt, futhrr clarification !a that of the 

Oxport 4Iht-milen 411 ri,. uhich mf'oy prople erdit for thei lack of any markedI 

1naroaso of ri(, produot! ozs |-.r unilt of tDiwil thrIn crop. 

i hava atttched f,ur pagn from a rp)oct or cer,,tlo,)i betwen t1V 

ThAi (tiv,,;W)e-ti tul tLI-AINi eit,' thi-Ir nlurvwy Or ftg 11 Wlttw In Thill~nn. 

11 'o ver rth'wl *vltho pr,-tflm jicut'' unit touch on othor points I hAve 

r iro ~o 



As one authority who has been around the Thai scene for some time, Dr. 

Sum WorK, Agric. Attache does not believe that the premium on export has 

been as bad as pictured. le reports that the premium has definatly been 

used to contrAol consumer price of rice. However, he states that it has 

been Goveniment policy to so nanage the promitun as to allow for a steady 

0% increase in price to the farmer each year ovur the pao;t five years. 

This, he claims hlrs allowed for a steady progros toward increased incentive 

plus keeping domestic markets in line with the advance in consumer earnings. 

(Two ~r~~~e~iegf~uO UJorKc 4 W416%x4iw dre 
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or w d be available for year-round water control tile 
farms. iho the priorit-y list for a reerh 
is the fil echnolog of irrigcation an ainage in accord
ance with soil, op, and farm mana t requirements under 
various circms tan _ 

(7) Regional dis -- Irrigated land presently
 
constitutes 65/a of t otal e area in the Central Plain, 
but'all except 4' .0% and 14% o 'e rice lands in the Northeas-
South and No , re3pectively, are st rainfed. Tis fact 
gives i ation both of the potential neJ oof water resources 
deve ment, and of the possible trends of la use readjust

in-dferent arts of the countrX-

II. Seed and Fertilizer
 

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 years indicates that assuming the minimal infrastructure 
and adequate pattern of price incentives, seed of a truly 
fertilizer-responsive high-yielding variety in combination 
with adequate fortilizer supply can be all that is needed 
to generate among farmers an enthusiasm sufficient to break 
age-old lethargy and deep-rooted traditions. On the other 
hand, if the stagnant growth of productivity in the food agri

culture of tropical Asia can be traced back to any single 
cause, it would be the biological characteristics of Lhe crop 
varieties evolved under the conditions of traditional farming, 
which set a low lilit to the maximum yield obtainable under 
more favorable conditions. 

Inteisive 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 a du con; '':. in t through th,' years. Sp-ial 

consideraLi on was given to the ability of :icL, :'[ae, to 
survive rapid increae in water level in the piddy fields, 
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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 1964 to 42% in 1967.
 
Particular emphasis has to be placed also on the grain quality
 
so that the reputation of Thai rice in the export market is
 
not affected. While the well-known IRRI varieties IR8 and
 

IR5 have given higher yields in recent trials over the 
recninended local varieties, neither can be adopted for 
general use because of their shorter stature and lower eating 
and milling quality. However, satisfactory results have been 
obtained by Thai breeders from 5ackcrossing the I1. hybrids 
to the local strains, and new high-yieL">ig varieties with 
desirable quality and sufficient adapt.ity to local envi
rordnents are expected to be released very soon. Photoperiod
insensitive varieties suitable for off-season cultivation 
are also available. 

Introduction of an improved golden flint variety
 
developed in Guatemala contributed materially to the rapid
 
expansion of maize growing in the late 1950's. More recently 
satisfactory progress has been made on maize and sorghum
 
breeding through the Inter-Asian Corn Improvement Program 
sponsored by till RockLfcl' ,rFoundation which was transferred 
to Bangkok in 19u5. However, full benefit from the new 
improved maize va-iecies will only accrue with the iransition 
from shifting cultivatioa on ncwly-opened lands to regular 
rotational cropping in irrigated areas, Varietal improvement
of other major crops including rubber, cassava, kenaf, cotton, 
soybean and mungbean cnn be fui~rher strengthened. 

In spite of rapid increase in fertilizer imports 
from around 90,000 tons in 196.5 to 198,000 tons in 1967,
 
which is partly attributable to the rise in rice price since 
1965, rate of consumption in Thailand (about 5.0 kg. of 
nutrients per hectare of cultivated land) remains at the 
lower end among the regional countries. A government survey 
during 1967 revealed that only 210% of all cultivated land 
received fertilizer. Major constraints to a greater usage 
are: (1) low produce" p:'ce of rice, (2) lack of ater 
control in the field, and (3) absence of fertilizer
responsive high-yielding varieties. Still, large-scale 
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trials in Central Plain has indicated substantial yield in
creases from fertilizer application, and the Government has
 
given generous support to induce a greater usage of fertilizers
 
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 governraent
 
departments to farmers groups, with transport expenses fully 
subsidized. Also, the private sector has taken steps to set
 
up large plants for fertilizer production, and planned to
 
organize its own extension and sales network throughcuc 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 attractivo for a fA
a.._ product/factor price ratio which, probably more than 
anything else, will determine the extent and rate of e; :ndod 
use of fertilizers. Since supply of fertilizers and agricul
tural chemicals will be one of the main functions of the 
multiple-purpose farmers' organizations, the distribution costs 
can be minimized by channeling them through these organiza
tions. 

4 I. Price Policy
 

The Survey Team was convinced that agricultural prices
 
should be held at a level that will provide the farner 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. It had the satisfaction
 
that price incentives did exist in many countries 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 preintum which is a variable ad valorem tax on 
exported rice set by the government and paid by the exporter 
or miller as the basis of the Bangkok f.o.b. price. For 
some time until very recently, i a has been :;t at 307, of 
export price for high quality rice and 25% of CQo 1ifor low quality rice. Because of its profoiund depresing 

effect on the domestic rice price and because of its impor=
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ance as a government revenue, the rice premium has been a
 
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 a major source (about 10%) of
 
government revenue, and therefore a mainstay of government
 
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 nevertheless be
 
expected to benefit the industrialization process in its very
 
beginning; (4) that it can be operated to ensure adequate
 
domestic supply of rice, although an export quota can be even
 
more effective; (5) that its powerful stimulating effect on 
product and export diversification must be weighed againsg 
its being a major conscraint to the expanded use of purchased 
inputs and productivity improvemlent in rice farming, as shown 
by the fact that Thailand has failed recently to take 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 measl'rcs are phased in,
 
to the extent that producer prices become an incentive to
 
modernized rice farming, and increases in productivity and
 
production of the rice industry could result in an equal con
tribution to the government revenue. There has also been
 
a suggestion to use the rice premium for building up a "rice
 
price stabilization fund" for the benefit of the producers.
 

,VFrmr itemenl iors 

The_ of farmers' organizations e implementa
tion of agricultur Aevclopnnt pro s-was stressed in 

the Survey reports on rou at the success of any 

development program isi oi.all conditioned by the 

extent of true apppon and actl-v1participation or 

support of ic,., . iciarxy1" In the con'A oZ7 4,. 

farm agr: :x,,ipa f il would.. ;C)o;t diff.culr..."nd.fry:. e ull 
impa Of a develoPx.,,,ec cto :o reach tne na.s o' ,di

lro lucer they are.f ro adequatel y orf,,anized, 



UNCLASSIFIED
 
CLASSIFICATION 

FORE!GN AGRICULTURAL SERVICE A1i , ;2 

March 27, 1969

FROM: :American Embassy, Bangkok 


DATi 

TH 9044 
TO : DEPARTMENT OF AGRICULTURE, WASHINGTON 

RFr ' Code 24V; 11V; CERP-D CHCCK ONE. 

New Minister Economic Affairs Explains His AA1 ot I 
SUUJLCT: THAILAND: 


Rice Export Policy
 

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 comments 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 
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 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
 

Our contacts in trade and government are not anticipating
has been made. 

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 new 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 "interference"
 

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 does exist this could
 

Past experience over the last seven years demonstrates what
 occur. 

Any
the Thai can and will do regarding world rice price if forced to. 


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 several years back.
 

The actual working out of new rice export policies will be
 

reported as information is obtained. . /! /K4,.'
 

S. H. Work
 
Agricultural Attache
 

Enclosure
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TO : DEPARTMENT OF AGRICULTURE, WASHINGTON TH 9056 
NO 

REF : Code 1lRVJ; CERP-D CHILCK ONE. 

SUBJECT: TAfLAITD: RICE--Revision of Customs Export Duty Assessed Prices , A A.1 [ I 
of April 1, 1969. Mixed up and down in new rates vhei compared to superseded rates but,
with the exception of glutinous white head, all are under the corresponding period of last 
year. F -l 

The Thai Customs Department announced the Department's revision of custOm3 
export duty assessed prices on rice for e-o'ts, as of April 1, 1969 superseding
the previous one of January 1, 1969. (See AGR TH9003 of January 3, 1969) The 
enclosed table shows corm;arison of this revision with that of January 1, 1969 
and with the corresponding period of a year ago. 

Comment
 

Upon the new as;essed prices fix we see the movement on high quality rice 
grades both heca!cb "n:.okens. were raised when compared to the formerc All 
rates. This is with -. cception of glutinous rice. The Custo-is Department
tries to fix tna rica v9sCsscd prices for exports in Lia with the cuzrcnt 
market conditions. iC %?a3 reported in T119052 and T1:9053 thc.t the hielier gr'de
price3 vould brisk-up in latter part of this year. The new acsssd export 
rrices indicate the tzend predicted. 

It is to be noticed that the Department is now resuming the usual quar
terly change since it has not been made from January 1, 1968. 

S. H. Work 
Agricultural Attache
 

U1,11CLASSI I.,D 
Clii i1CAilION 

IPAI.14 UNITED STATES DE:PAiHTMENT OF AGiIICUI.TURE 
16-154 
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TUiAILANW: RIC--Customs Export Duty as of April 1, 1969, superseding the earlier onc
 
as of January 1, 1969.
 

:%Exor::
 
:duty on : Customs Assessed Prices : Calculated Export Duty 
: Customs : -------------------------- -------------------------

Asessed:1469 1111 1 : 1 69 :Ye Ago
:Prices : /9 116 g~l46~116 Ya 

: 1/Baht per Metric Ton j l/Baht per Metric Ton 

MILLED 3 
3 3 

White Rice 3 3 

Whole Rice 
1o00,) - T......... : 4.2 : 4,200 4,o000 4,800 : 176.40 168.00 201.60
 
10"4) 15%p 20c *so@* : 4.2 : 3,500 3,450 4,400 : 147.00 144.90 184.8c
 
25%, and lower .... : 4.2 : 3,350 3,350 4,oo : 140.70 lO.70 172.20
 

z 2 
Brokens
 

A.1 extra super .** : 4.4 : 3,500 3,400 4,000 : 154.00 149.60 176.00
 
Others ............ 3 4.4 : 2,500 2,700 3,320 : 140.00 118.80 146.08
 

Glutinous Rice 3 3 

White, all grades : 4.2 3 3,700 3,750 3,500 : 155.40 157.50 147.00
 
Broken, all grades : 4.4 : 2,300 2,450 2,500 : 101.20 107.80 110.00
 

Parboiled Rice 3 
3 3 

Vho.&e rice, a-1l grades 4.2 £ 3,150 3,200 3,770 : 132.30 134.40 158.34-
Brokcas, all grados : 4.4 : 2,200 2,240 2,640 : 96.80 98.56 116.16 

Cario Rica 
3 3
 

Whole rice, &.11 grades 5.4 : 3,650 3,500 4,300 : 197.10 18 .00 232.20
 
Brokcns, all grades : 3.75 : 2,200 2,250 2,900 : 82.50 4.37 108.75
 

• 2ROUGH (PADDY) i 

All types and grades: 7.0 1 2,520 2,400 2,880 a 176.40 168.00 201.60 

U.S. $1 equals approximately 20 baht.
 
Under export ban. Cabinet approval required for export.
 

'AS. 154A UNC,,48S :t-D 
.. .iTimlo , ... 
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60AI9 	Srm 
FROM 'A R;( L. 	 23.69 

SUBJECT 	 -prin- flaviem of Mev Grain Varieties
 
"upptcnientary )vcssage
 

R FERENCE (IX) 	 I'MAIDA 511 
"0-	 I) ;i'l'ArIr ,p. 5 

i ,.lic,,ted tiia itote in RE A there follova a supplementary n to 

11 (0 ilie importance of rice and corn production in 'rhailand'h ecoiaon ic 
#,eo,)nm,unt is significant, although relatively less in,portant thlni in the. 
t,. ry Axtivs. Ais a percentage of Gross ['oniestic 'roduct(G. , ) the 
ciitri'j.tiont froni theset )ograins has fallen fron 33 ":in l9u1 to .'7. in 

'),, 1 ji indic.ted in the table Oclov ('ee k nclosures L and 9): 

IClo:.Lrej
1.. K. tioulaL Incone of rhailat-i, 196 I l4ition 

Ihe V ice l:.,1acc ,Ihet ,nd th, ,:ev cries for Rice rrokuctiorn -
pp.diA , ffra. 19.'1 i Idition of National Incone of Thailand 

/1A'. ffi, L9u'i Lcii.a1 of i'griculture and the National lnconv Accounts -. 
C~l r, I%,tor G.&jovuki, U.,Oloi 

. he lice tolance ,heet -- NEDI%
 
,. ~addy Production Date Cniparisona
 
* 	 The Thai Rice Premium -- Vincent 1). Taylor. FAND Team 

Proposed Ltablilzation Policy for Vico Prices -- Dr. Snoh
"laukul, N1-I)1,
 

. the hEconontics of the Rico lPrenium. D. Usher 
9). lffecto of Population Growth on Economic and Social Development in 

Thailand -- USOM. 

0A I'll" / I-"'" P ItA- 1 -AII] I'PI VI' 
"
Y 

..,,.71.1 4/18/69 C. .1. 'to, ',I ,.. ...... ... ..... ..j... ..... J l'ctiil l *il'it i
 

All ANl 	 tIll'l ARANC IA 

ilD/'CGI: tir. tPattor',ri: atei 	 , . #. j ,f) 

CIA__ _ ATiON 	 I .... ._if 	 ....... 


AIDI 	 (1l1611 (Do not Ilylbelow 1I14 line) 	 Ilil' 1,t' 
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P~r CENT OF GDP AT CURRENTPRCES 
Manufacturing TOTAI.A griculture Trade 1967'ector 6 1 .- 1967 1961 p _ M_61,------ 1967 1961. 1967 

Rice 34 37 13 13 2A 18 ) 33 0 
NACorn 2.4 3.1 .8 I.1 ,A ) 

Rice constitt.tcd a major part of the diet of the population, accountig for 

15. 6 . of personal consumption expenditures in 1961 and 15. u,;: ii 1967 (thased 

on )6,: coitant prices). 1tatistics indicate that demand is highly i iclawtic. 

C,urn, ott the other hand, is principally an export item which as yet has 

i , iJ i.-c aw a bed grain. Foreign exchange earnings fron, rice and corn 

FORE:IGN 1,F)XC1,ANGE EARIN;OS 
FROIV FI.;,ND CORN EXPORTS 

(Value in millioJ baht) 
1965 1966 1967 19681961 196Z 1963 1964 


.o . . 7 8 3, Z403,TQ4 4,389 4; 334 4,s-001 4.663 3$'4
 
, ,9,750 805l7*c8 1,.346_.rn 

,)f TotalI -, ... 37 __ 37 40, 33. ---i 27 ,44
Lamings 34 

fron'zs O-.oni, 43 39
:~ 
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'o_* Oft n 4Z L9. 44 46 41 39 

035933S 2.r'rAL 4,195 3,4 4,5 

seen from the table above, the share of foreign exchange earnlngsi, a can be 
froki rice and corn exports hao f allen from 37% to 24% in the past eight 

ar years. partially reflecting th4minvisibles from tourism Aid tho Viet Nam 

effort. 

1.Ico and Corn Output and RTG development and security Priorities: Sin(.4) 
tho 1T. development program is a significant counterinsurgency tool, large 

i. rG resource inputs are in the process of being injected in marginal rural 

Some of these efforts have UiROM rosourcv areas of the Northeast and North. 
uupport. '4nce the Northeast is basically a poor area for rice production 

subsistence level for its 11 million inhabitants,and generally produces only a 
aims to diversify agriculturr1'.TG development strategy, vhich US supports, 

e, likein the -lortiheast into products vith a greater comparative advianta 


kenaf, c e,.Ava, sorghum and livestock; and at the same tim.., hicruanao yil'
 

Plains to substitute for production which %ould .so lost vhen
In the Central 

dono Iand v ould be taken out of production in the Nks.
 



The 1AT(G progratn for increasing rice yields ha.. i, 	#.tvit!' Ii, iti .u"coss. 

.artially dtuo to lack of coordination ar,,oa 4.%%t I, it I3ncv.4 am! 

partly for lack of an adequate extension pro.";r.,s . or c' aigplc, the 

hiinistry of Interior has responsibility for promoting the second rice crop 

and the Ministry of Agriculture the first. 

(3) 	 lice Price F'uppert Program is currently not fully operative becaui.lu 
and totHITG insists that they wi purchase directly from farmers only, 

deal mith "Chinese niddlemen". These traders are the only ones udao 

have the facilities to trade in rice and, therefore, a very ana il volun e 

has received price support, although some traders have used farmers' 

ianwo and mold to the RTG. 

(4) The Price Premium is an export tax on rice which Is paid by the 

exporter. Wk Its impact is that the surplus producer in the Gentral P"lain, 

bears the burden of the tax. The subsistance farmer is not affected by the 

10o' 	 er price except during time of crop failure when he benefits by the 
the rice pren lunt accotnttAx's consumer subsidy feature. Revenues from 


for about 5% of ) total RTG revenues. In Thai t Y 1968 it was 1. billio,
 

1)aht as compared to . 7 billion in 1961.
 

One major impact of the rice premium is to make 	the cost of fertilzK,r
 

five tines rmore expensive to Thai farmers than to Japanese far,, or.
 

terna of aniount of rice required to buy a unit of fertilizer. (19(,3 (,.
 

con parisos). More recently, fertilizer prices in Thailand have re..
 

ni., i ked -it high levels becauac ol in oJ)tjolcte ,roi plant oporation Ubi,
 

is protected by high import tariffs. 
alteri-or i detaliod discussion of the rice promiun, and saone polify 

natives f.ev att.ichments 6. 7. and 8. 

(5) .-i)ucifW supplemental information pages refer to REY A': 

P. 0,1 Storage capacity estimated by N50 exeeds 10 million metric 

we See enclosures 4 and] L.toij. f lctuutions in inventories significant. 

I|. 71 1. Agpreate Statistical V i ationshkps -- A time series 
CS#oe enclosures 4 arid 1.),itatistical study has beon made by the N*I). 

.' lio ottatchvd In art ibkiysis of the 1963 Agriculture Census rosult. (Rn-

The indicated underestimatlon by the ,': " clovvref, 3 ,jnd 5). Census 

of the rice crop. Jubsequentiy the N.;O has undertaken official respon

sibility for publishing rice production statistics based on crop cutUng 

fihelic )J)'s National Incon o Pccounta rofloict .stinates-,rv..yv. 
Lit%,( L.* . t.1 l %I 

http:becaui.lu


which attw.#t' to Iidl txo pt t verioam front the Ministry of Agriculture 
v tth t i. 1'?u : ( ii..,"'I1 t' ( turruant VSO series. 

I.. .- yping error -- production goal of 13.7 million J. T. in 

for 1911. tho turl&nld year of tho Socowi k,oiouic Developnont lan. 

t. 'i .:i' 




