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SUMMARY 
Members of the Texas Cotton Association were either interviewed personally or we 

mailed a questionnaire in June 1955 and were asked the following questions: 
1. To what extent are  Texas cotton merchants buying cotton on the basis of Smith-Dox 

classification and what are their chief criticisms of this classing service? 
2. To what extent are  Texas cotton merchants buying and selling cotton on the bat 

of laboratory testing of fibers? 
3. What staple lengths are in greatest demand? 
4. What specific problems associated with cotton need study and research? 
Approximately 150 questionnaires were mailed to members of the Texas Cotton Associati! 

and 65 merchants answered the questions in sufficient detail to use their replies in tabulating 
results. These firms have an annual business of approximately 4,864,000 bales and represent 
shippers, f.0.b. merchants, spot brokers and mill buyers. 

Of the 65 firms, 53 indicated they purchase some cotton on Smith-Doxey classification 
and about 38 percent of their total purchases were made on the basis of "green cards" in 1951. 
Thirty-two firms said the Smith-Doxey classification was satisfactory or a t  least partially 
so. Twenty firms were emphatic in saying the service was not satisfactory. Practically all 
made some criticism concerning Smith-Doxey classification. 

Fifty-three firms stated they made some use of fiber testing. All 53 used the Micronai 
tests for selling but only 27 reported they purchased cotton on such tests. Approximatt 
50 percent of the total 4,864,000 bales handled by all 65 firms was sold on the basis 
Micronaire tests, but only 27 percent was purchased on this basis. 

Thirty-five of the 65 firms sold cotton on fiber strength tests but only 11 firms purchas 
cotton on such tests. About 11 percent of all sales was made on fiber strength tests and 1c 
than 1 percent was purchased on suck tests. 

Very little use is made of the fibrograph or maturity tests. 
Nearly half of the firms had their own Micronaire but only 7 had the Pressley test 

Many firms use commercial laboratories for te3ting fibers. 
Although fiber testing affects the pricing of cotton, it  still is too new to give a defin 

set  of discounts and premiums like those given for staple and grade differences. Only 
few firms have a clear-cut pricing system based on laboratory tests. 

Most of the  cotton merchants give 3.5 a s  the minimum for Micronaire readings based on 
demands from mills. Most of them said demand requires a Pressley test of 80,000 or more. 

The majority think the greater demand is  for staple Iengths of 15/16 up to 1-3/32. 
Problems suggested for study covered a large range. Better varieties, government 

programs, ginning and improvement in the character of cotton were most often mentioned as 
needing attention. 
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Classifcation, Fiber Testing ar 
Problems of the Cotton Trade 

ROBERT L. HUNT, Professor 
Department of Agricultural Economics and Sociology 

COTTON MERCHANTS ARE IN A UNIQUE POSITION 
to  observe the cotton economy as a whole. By 
their experience over the years, they have learned 
the mill requirements as to quality and quantity, 
and. through them the mills have obtained the bulk 
of their raw cotton. They also are close enough to 
the cotton farmers to understand their problems 
aild to have an intimate knowledge of the kind of 
cotton produced in the various areas of the Cotton 
Eelt. They stand between the farmers and the 
mills, and knowledge of mill requirements is 
~~assecl back to the local markets through them. 
 he] must be alert and sensitive to the changing 
~leeds of the mills and equally well informed on 
changes in production on the farms. 

Cotton merchandising is a highly specialized 
l~usiness. To build an organization which can 
riperate economically under normal conditions 
requires both technical knowledge of the many 
qualities of cotton produced and years of experi- 
ence in matters of finance, storage, transportation 
and other services. The merchandising system, 
n-ith buying and selling organizations in this 
co~ul~try and throughout the main cotton consum- 
ing centers of the world, developed over many 
years. It provides a highly competitive market 
for the farmer a t  the crossroads as well as a t  the 
iarger market centers. Prior to the entrance of 
the U. S. Government into the cotton business, 
cotton merchants carried the surplus cotton until 
it was needed by the mills here and abroad. I t  
?vas their function to provide a continuous market 
for farmers a t  country points and to provide 
cotton to the mills for prompt shipment or for 
cleferred deliveries, often extending for a year 
or more. 

Recently the mills called on cotton shippers 
to add a new service, that of selling cotton on the 
I~asis of certain physical qualities, especially fine- 
ness, breaking strength, uniformity and maturity 
of fiber. This compels shippers to supplement 
the customary classing service with laboratory 
equipment. Although some buying is done on the 
l~asis of laboratory fiber tests, buying continues 
to be mostly an art. Until the cotton merchant 
can buy on the same basis as he must sell, he 
assumes significant risks. 

To survey the practice of buying and selling 
on the basis of physical characteristics, a ques- 
tioll~laire was presented to 150 Texas cotton 
merchants for information on the following: 

1. To what extent are Texas cotton mer- 
chants buying cotton on the basis of 

Smith-Doxey classification and what are 
their chief criticisms of this classing 
service ? 

2. To what extent are Texas cotton mer- 
chants buying and selling cotton on the 
basis of laboratory testing of fibers? 
a. Do they have their own laboratory 

equipment or do they use commercial 
laboratory facilities? 

b. What is the additional cost of this 
service ? 

c. What do they find to be the minimum 
requirements for fineness and break- 
ing strength and what range seems to 
be in greatest demand by mills? 

3. What staple lengths are in greatest de- 
mand ? 

4. What specific problems associated with 
cotton does the cotton trade think the 
Texas Agricultural Experiment Station 
should help solve? 

Sixty-f ive firms answered the questionnaire 
in sufficient detail to be used. The repiies which 
answered only a part of the questions were dis- 
regarded. 

The 65 firms whose answers were used have 
offices in Texas and handle an average of about 
4,864,000 bales. annually. Some of the firms do a 
considerable part of their business in other states, 
while others limit their purchases to  Texas cotton. 
No attempt was made to determine what per- 
centage of the total volume was exclusively Texas 
cotton. 'Of these 65 firms, 41 were cotton ship- 
pers, 16 were f.0.b. merchants, 5 were mill buy- 
ers and 3 were spot brokers. The volume 
handled annually by each firm ranged from 
6,000 bales upward, with an average for all firms 
of 76,000 bales. These firms do business in all 
cotton producing areas of Texas and represent 
all major types of cotton merchants handling 
cotton in the State. 

EVOLUTION OF STANDARDS 
FOR QUALITY 

Ever since cotton has been grown and traded 
on a commercial scale, some kind of standard for 
quality has been used as a basis for trading. In 
the infancy of the cotton trade, cotton was bought 
and sold by actual inspection. A system of buying 
and selling by sample developed about 1800 in 



Liverpool. Cotton was classified largely accord- 
ing to the names of the regions where the cotton 
was produced. The color names, white, yellow 
and gray, were not used as they are today. By 
1803, Sea Island cotton was classified as fine, 
good, middling, ordinary and stained but upland 
cotton continued to be identified as to the country 
of origin until 1825. After 1825, upland cotton 
began to be classified as good and fine, good fair, 
fair, middling and ordinary. From this time on, 
Liverpool evolved definite standards for indicat- 
ing the quality of cotton. 

During the early development of cotton mar- 
keting in the United States, cotton was classified 
largely according to origin. Sea Island cotton, 
for example, was grouped into such terms as 
"Georgian," "Floridas" and "Island Crop Lots," 
while the uplands were known as "Benders," 
"River," "Peelers," "North Georgian," "Cane- 
brakes" and "Texas Blacklands." For a long 
time American cotton was sold largely on the 
basis of two grades, "good" and "sorry." 

Regional trade names have played an im- 
portant part in the marketing of American cotton. 
Areas producing hard-bodied, strong cotton, areas 
with extra long staples, areas with favorable cli- 
mate and good soils and areas producing inferior 
qualities, were recognized and the trade expressed 
its ideas of the qualities coming from each area 
by such terms as "Mississippi Deltas," "North 
Georgias" and "Red River Staples." Although 
cotton coming from a given area differed greatly 
in staple quality and character, the regional trade 
names conveyed to the experienced cotton mer- 
chant some general ideas as to the characteristics 
of the cotton. 

New York was probably the first market in 
the United States to adopt cotton standards. The 
term "middling" appeared in New York price 
quotations as early as 1822. After 1855, New 
York used middling as a basis grade. 

New Orleans cotton men used the term "mid- 
dling" as early as 1828. Both New York and 
New Orleans eventually made their "middling" 
grade approximate the one used by Liverpool. 
One of the expressed purposes for organizing the 
New York Cotton Exchange (1870) and the New 
Orleans Cotton Exchange (1871) was to establish 
standards and classification for cotton. 

Prior to 1874 each market had its own stan- 
dards, which caused confusion and disputes be- 
tween buyers and sellers. Misunderstandings 
were common so long as  price quotations were 
made on the basis of different standards, and 
efforts were made from time to time to establish 
a common set of standards for the entire trade. 
A National Cotton Exchange was organized and 
a committee was appointed in 1874 to recommend 
uniform standards that were to be adopted by all 
the cotton exchanges. This committee made types 
for the following grades : good middling, middling, 
low middling, good ordinary and ordinary. Speci- 
mens of these types were sent to the various cotton 

exchanges. Additions were made by some es- 
changes but middling was accepted as a basis. 

This was a forward step, but the American 
standard classifications differed somewhat from ' 

Liverpool standards. The Liverpool Cotton Bro- 
ker's Association sent a complete set of Liverpool 
standards to the American National Cotton Es- 
change in order to harmonize the two standarcla, 
These standards were received favorably ancl were 
adopted by most of the exchanges in the United 
States. The National Cotton Exchange was clis- 
solved in 1878, however, and with it went the 
uniformity of standards that had been established. 

In spite of the confusion existing in standards 
prior to 1909, the spot markets of the United 
States came to recognize in a general way the 
following grades : 

Fai r  Strict lolo rnic!dTitl!l 
Middling fa i r  Low middling 
Strict middlin,g f ~ i r  Str ict good o ~ * c / ~ ~ ; c ~ I ' ~ ~  
Strict good middling Good ordinary 
Good middling Strict ordinary 
Strict middlin,g Or d ina,qny 
,Middling 
The grades designated as "strict" were knon-11 

as half-grades and the others as full grades. 
These grades were for white cotton only. The 
terms "tinged" and "stained" were used wit11 

these grades to designate discolored cotton. "12itl- 
dling" was an accepted basis grade by all market; 
as i t  is now. 

Unfortunately, the acceptance of general 
grade names did not cause them to mean the sanie 
things. "Middling" might be a higher or lover 
quality in one market than in another. The tn.0 
largest markets, New Orleans and New York, 
made up their standards independently of other 
exchanges. Innumerable disputes between buyers 
and sellers naturally resulted from such a multi- 
plicity of standards and methods of doing busi- 
ness. 

Recognizing the confusion resulting fron the 
multiplicity of standards, Congress passed a bill 
in 1908 that authorized the Secretary of Agricul- 
ture to set up standard classifications for cotton. 
The Secretary called together a committee of 
prominent men in various phases of the cottoll 
trade, and this committee selected a set of type< 
that they thought were representative of nine 
grades. These were approved by the Secretary 
of Agriculture. The cotton trade in general was 
in favor of official standards, but strong oppo- 
sition soon developed because of the fear that 
official standards would conflict with private 
types. 

The adoption of the standards was made 
entirely permissive, that is, the trade could accept 
or reject them. The Secretary of Agriculture vas 
not authorized to enforce their use. By 1911, 
most of the cotton exchanges had accepted the 
new standards. The Cotton Futures Act of 1914 
made the use of the government standards com- 
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pu~sury 111 futures trading. With the futures 
exchanges compelled to use the official standards, 
most of the spot exchanges accepted them volun- 
tarily. 

The gover~ment provided standards for 
staples in 1918. Investigatibns over several years 
indicated that farmers were not paid for their 
cotton on the basis of staple, and this created a 
fear that farmers would not t ry  to improve 
staple. 

After a number of years of negotiating with 
Liverpool and other European exchanges, univer- 
sal standards for grades were established in 1924. 
However, because of different standards of meas- 
urement used by countries of the world, universal 
standards mere not established for staple lengths. 

From time to time the Secretary of Agricul- 
ture may make changes in grades and standards 
if such changes need to be made. At the present 
time, the official grades are: 

WHITE SPOTTED 
Goocl middling Good middling 
Strict middling Strict middling 
Jlidcl li.ic.q Middling 
Strict l o ~ c ~  middling Strict low middling 
Lolv middling Low middling 
St78ict goocl ordinary 
Good o~d ina r~  

TINGED YELLOW 
Good middling STAINED 
Strict m icldling Good middling 
Jlidcllifzg Strict middling 
Strict lolo middling Middling 
Lo lcq middling 

GRAY 
Good middling 
Strict middling 
Middling 
Strict low midd lhg 

It took approximately 125 years to establish 
universal standards for grades of American 
cotton. 

Factors Determining Grade 
Grcrde is a term which embraces three factors 

-color, foreign material and preparation. 
Color is one of the most important factors 

determining the grade of cotton. The major 
divisions of color in the present standards are 
white, spotted, tinged, yellow stained and gray. 
Minor variations occur within each of these gen- 
eral divisions. White, for example, is relative in ' 

its meaning and includes a range of light color. 
The higher white grades may be slightly creamy, 
bright or "bloomy" but free of discoloration. The 
loaer white grades have less brightness and have 
some discoloration. 

There are differences in the standard colors. 
The higher grades are rather bright and of lighter 
color, while the lower grades have a deeper and 
duller color. The 12 samples included in each 
official box prepared by the U. S. Government 

illustrate the permissible range of color in the 
grade the box represents. There also are 2 to 4 
samples or biscuits from each of the four major 
geographical sections of the Cotton Belt. 

Foreign matter is a term for bits of the cotton 
plant such as  broken leaves, burs and seed, and 
other material such as sand and dust, that nor- 
mally get into cotton before or during harvesting 
and are not removed by the ginning process. 

Preparation means the degree to which the 
normal length of the fibers is maintained, or the 
regularity with which the individual fibers are 
laid together in ginning, and the amount of nep- 
piness of the cotton. Poor preparation is evi- 
denced by an appearance of roughness, stringiness 
or ropiness, and gin-cut fibers. 

Determining Staple Lengths 
Staple length is the measured length of a 

selected portion of the fibers. By custom, this 
measured length is assigned to a sample or bale 
as a whole. Cotton is stapled by gradations of 
1/32 of an inch. Since there always is variability 
in the staple length of any sample, the modal 
length determines the length recorded. 

.. -. 

SMITH-DOXEY CLASSIFICATION 
AND THE COTTON TRADE 

One of the chief arguments for the establish- 
ment of official grade and staple standards for 
cotton was that the farmers would benefit from 
them. Theoretically, this was the case, but in 
practice the farmers did not derive the benefits 
anticipated. Unfortunately only a small percent- 
age of the farmers ever acquired the skill neces- 
sary to  grade and staple their own cotton. Con- 
sequently, when the farmer met the buyer in the 
local market to bargain for a price on the basis of 
quality, most of the knowledge of the grade and 
staple of the cotton in question was on the side 
of the buyer. The farmer had to rely on compe- 
tition among the buyers to get fair  bids for his 
cotton on the basis of quality. All of the infor- 
mation provided the farmer through newspapers, 
radios and government publications availed the 
farmer little if he could not distinguish between 
the qualities of cotton for which price quotations 
were given. 

To overcome this lack of knowledge of quality 
by farmers, the Smith-Doxey Act was passed in 
1937. Its purpose was to encourage improvement 
in quality and in local marketing conditions. This 
Act provides free classification service for farm- 
ers who join cotton improvement groups and 
make application for the classification service. 

The Smith-Doxey Act provides for the taking 
of a sample from each bale of cotton a t  the gin 
by a bonded sampler or a warehouse that issues 
negotiable receipts. These samples are sent to a 
designated central office where grade and staple 
are determined .under the supervision of the Fed- 
eral Government. The farmer is sent a "green 



on the worth of such classification to the 
buyer. 

Fifty-three of the 65 firms answerii 
questionnaire indicated that they purchase( 
cotton on the Smith-Doxey classification. 
the figures each firm gave as an estimate 01 sucr. 
purchases, the total was 1,833,900 bales, or near1 
38 percent of the total volume of 4,864,000 balea 
This percentage indicates a considerable degre~ 
of acceptance of Smith-Doxey classification b~ 
buyers. 

Trade AppraisaI of Smith-Doxey Clcrssing I 

Thirty-two firms indicated Smith- 
classification was satisfactory, or a t  least pa 
so. A large percentage had some complaint 
the accuracy of the classing. Twenty firm 
emphatic in stating the classifications m: 
Smith-Doxey classers were unsatisfactory. 

.Doxe~ 
~rtiall? 
; abou: 
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An attempt was made to determine thl 
criticisms of Smith-Doxey classification frc 
viewpoint of cotton buyers. Fifty-two of 
firms questioned had some criticism. Sinc 
firm wrote its criticisms in its own word: 
difficult to condense all the answers into 
lines. However, the criticisms tended to fz 
the following categories : 

Dm the 
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:e eat! 
3. it i :  

Figure 1. Texas districts for cotton quality reports. 

card" giving him the grade and staple of his 
cotton along with the price information. This 
service has been available to the cotton farmer 
since 1938, and a large percentage of the crop is 
now graded and stapled by the government (See 
Table 1 and Figure 1). This service gives most 
farmers the opportunity for the first time to enter 
the market and bargain on near equal terms with 
the buyer in matters of grades and staples and 
price differentials. This doesn't mean that the 
buyer must accept the government classification, 
as often there is reason for honest differences of 
opinion. The government, however, accepts the 
classification for loan purposes. 

Use of Smith-Doxey Classing 

1. Erratic, irregular and inaccurate. 
2. Failure to be consistent through0 

season, that is, grade too hard in thl 
part but too easy in the latter part 

u t  thc  
e earl: 

3. Other criticisms were poor sampl 
the gins, samples not representin 
quality of bale because of two-sided 
failure to indicate character or v 
temporary classers, classing too I 
and public pressures coming from 
ers on one side and from the mer 
on the other. 

ing 2: I 

g trus 
I bales. ' 
ariet:, , 
rapid]: 

farm. 

The survey of cotton buyers supplied in- 
formation on the extent to which they are 
purchasing cotton on the basis of "green cards," 
that is, on the government classification, and 

ARDS ' WHY GRADE AND STAPLE STAND. 
ARE INADEQUATE 

Official standards for grades and 
have helped cotton trading and are a grc 
provement over the old unofficial star 
Nevertheless, they do not account propel 
the character of cotton. The character of 
is most important in finished goods. M8 
the aspects of quality are not identified 
factors called grade and staple. 

staplee 
,n+ ;m 

TABLE 1. SMITH-DOXEY PARTICIPATION IN TEXAS BY 
DISTRICTS, 1955 F'ISCAL YEAR (JULY 1, 1954 
TO JUNE 30, 195511 

;a I, 11~i- 

idardc. 
rly for 
cottor. 

- -  

Acreage Percent 
Dis- No. Total 2.4:;; Samples gin- 

tricts2 groups ::: acreage adapted classed nings 
varieties classed 

Some of the more important eleme 
character in which a spinner is intereste 
uniformity of staple, length and diameter, 
strength, fineness, cohesiveness, pliabilit 
elasticity, porosity and capillarity, lustc 
durability. These elements are not inclu 
grade and .staple standards even though t: 
value of any fiber depends on its performance 1; 
spinning. Many of the elements of quality or 
character of cotton have been difficult for t h ~  
classer to define exactly. Because of' this diffi 

!d are: 
, tensii 

Total 
IUSDA, AMS, Cotton Division. 
*See Figure 1. 
31954 crop in Reeves county approximately 1,500 bcrles more 
than the census figure. 



 cult^, technologists have been working for a long 
time to develop methods of measuring these quali- 
ties with greater exactness. So far, the technol- 
ogists have developed practical apparatus for 
measuring four properties of cotton fibers in 
commercial laboratories-fineness, s t r e n g t h, 
length and maturity. 

To find to what extent cotton firms in Texas 
are using fiber testing equipment in addition to 
cotton classing, they were asked what percentage 
of the cotton handled was purchased and sold on 
the basis of laboratory testing. The percentage 
of cotton firms with their own equipment for 
testing and the extent to which they used com- 
mercial laboratories also were considered. 

USE OF FIBER TESTING BY 
TEXAS COTTON FIRMS 

Fineness is the fiber property most commonly 
tested by the cotton firms interviewed. Although 
there are several instruments for determining 
fineness, Texas merchants use the Micronaire 
almost entirely. Of the 65 merchants answering 
the questionnaire, 31 had their own Micronaire. 
Fifty-three firms, or 81 percent, stated that they 
sold some cotton on the basis of Micronaire tests. 
Only 27, or 41 percent, reported that they pur- 
chased cotton on the basis of such tests. Approxi- 
mately twice as many sold cotton on Micronaire 
teds as bought on that basis. These firms stated 
they sold about 2,437,950 bales on Micronaire 
tests but purchased only 1,827,225 bales on such 
tests. 

Strength is one of the most popular of all 
fiber measurements but is more time-consuming 
and esnensive than the Micronaire test for  fine- 
ness. The Pressley strength tester is commonly 
used by the cotton trade. Spinners often relate 
yarn, cord and fabric strengths to fiber strength, 
and they need to know the strength of fibers 
before they purchase the raw cotton. 

Only 35 cotton merchants reported that they 
sold some of their cotton on the basis of Pressley 
tests. Only 7 had their own equipment to make 
the tests, which means most of the firms have to 
rely on others for their tests. Eleven merchants 
stated they purchased cotton on the basis of 
Pressley tests. 

In terms of bales, the 65 merchants reported 
they sell approximately 536,500 bales annually, or 
11 percent of their total volume, on the basis of 
fiber strength test. 

A much smaller amount was purchased on 
the basis of fiber strength tests, 34,800 bales, or 
less than 1 percent. 

A great deal of spot checking is done, how- 
ever, and the use of fiber strength testing is more 
important than the foregoing figures indicate. 
Spot checking gives a fairly good indication of the 
fiber strength coming from a given area for a 
given time, especially in one-variety communities. 

Length of fiber also is of great importance to 
spinners, and cotton merchants often are called 
upon to make sales on the basis of length meas- 
urements. Laboratory length factors may be 
expressed in several ways, but the most common 
ones are: (1) mean or average length, (2) upper 
half mean length and (3) length uniformity or 
the uniformity ratio. These length factors usually 
are computed from measurements made with the 
Hertel Fibrograph. 

Only a small percentage of the cotton is sold 
on the basis of the fibrograph test. Approximately 
26,000 bales were sold in 1954-55 on this basis, 
or less than 1 percent. Only 5 firms interviewed 
indicated they had a fibrograph. 

Maturity tests show the percentage of im- 
mature fibers in a sample although the word 
"maturity" is used to indicate the degree of 
immaturity. Maturity is measured by using a 
microscope to examine the fibers that have been 
swollen or mercerized in caustic soda. This 
makes it possible to see how big the lumen is 
and how thick the wall. 

Only 2 firms said they had equipment to 
make maturity tests. Only 1 firm reported sales 
on the basis of such tests, and only 1 made pur- -,. 

chases on such tests. Total sales and purchases 
on the basis of maturity tests were f a r  too low 
to be of any significance. 

Fiber Testing cmd Pricing 
Undoubtedly the development of laboratory 

testing of cotton fibers is having considerable 
influence on the pricing of cotton by spinners 
and cotton merchants, but a t  the present time 
i t  is difficult to measure this influence. Only 
a very few cotton merchants have developed for 
their buyers a pricing system based on fiber 
testing comparable with the differentials they 
send out for grade and staple. Mills tend more 
and more to give minimum requirements for 
fineness and strength as they ask for offers from 
the cotton merchants. Such qualifications nat- 
urally influence the price of raw cotton, but i t  
will be some time before a quotation service giving 
price differentials will be possible. Only a few 
cotton firms that are fa r  in advance of the others 
have a clear-cut pricing system based on labora- 
tory tests. A great many firms are not yet 
equipped to make such tests and have to use 
commercial laboratories or government testing as 
the necessity arises. 

One f.0.b. cotton merchant expressed his 
opinion of the effects of fiber testing on price 
in these words : 

"We are beginning to feel the effects of 
Micronaire demand by mills. The past two 
seasons have been pace setters. Because of our 
methods of merchandising cotton, (Smith-Doxey 
class) both mills and shippers require their buyers 
in our territory to constantly furnish them types 
from cotton grown in our area. As long as the 
cotton meets the Micronaire minimum, say 3.2, 



there is no specific mention of Micronaire in our 
contracts. As the season progresses and the 
quality of the cotton becomes 'softer' the drop in 
Micronaire is usually reflected in the basis we are 
offered by the same firms." 

Cost of Laboratory Testing of Fibers 

The added cost of the Micronaire test for 
fineness and the Pressley test for fiber strength 
was considered, but the equipment was new to 
most firms and the majority had made no serious 
effort to determine the cost of these tests per 
bale. Employees, for example, who made the 
Micronaire tests might be used for other duties 
around the office, and no timetables were kept on 
the labor costs. Consequently, any attempt to 
estimate costs was abandoned. Perhaps the 
charges made by commercial laboratories are as 
good an estimate as  possible. Following is the 
price list furnished by the United States Testing 
Company, Inc., Dallas, Texas: 

PRICE LIST OF COTTON FIBER TESTS 
GROUP OR LOT SAMPLES SUBMITTED 

AT SAME TIME 

5-49 50-500 Over 500 
samples samples samples 

No. per mo. per mo. per mo. 
( l a )  Fiber strength, flat 

bundle, 2 breaks per 
sample, (Pressley) 
per sample $ .70 $ .60 $ .50 

(2a) Fiber length and - 
uniformity, 2 
measurements 
(Fibrograph) 
per sample .85 .75 .70 

. ,. (3a) Fiber fineness, 
2 determinations 
(Micronaire) 
per sample . .35 .30 .25 

(4a) Combination tests 
( l a ) ,  (2a) and (3a) 
above per sample 1.75 1.50 1.40 

(5a) Maturity 
(Microscopic) 
per sample 4.00 

(6a) Moisture content .80 .70 .60 
(7a) Sugar content .80 .70 .60 
(8a) Shirley Analyzer 

(non-line) 
per sample 2.50 under 10 bales 

2.00 over 10 bales 

SPECIAL QUOTATIONS 
No. of samples FINENESS Price per sample 
30,000 or more 

in 6-month period ------------------- $ .15 
500 per month ................................ .20 
Under 500 but 

in 100 bale lots ........................ .25 
Under 500 but 

in small lots -------------------------------- .30 
Under 100 ...................................... .35 

In addition to commercial laboratories 
U. S. Department of Agriculture has a t e  
laboratory a t  College Station, Texas. This 
ratory tests fibers for breeders and others 
fee basis. The charges are somewhat hi 
however, than the price list given for the pr 
agency. Cotton firms frequently use the I: 
laboratory to check the accuracy of their 
laboratory tests. 

Whatever the additional costs of labor( 
tests, i t  appears certain that such tests are 
to stay and any cotton firms merchandising 
cotton will have to have laboratory service o 
kind or another. Some may find commt 
laboratory prices less than the cost of puttii 
their own equipment, especially for certain 
It seems certain that the larger firms will ac 
their own equipment for testing fineness* 
most of the smaller firms may find the cosi 
necessary skill for making the other test! 
expensive to install their own equipment. 

Relcrtionship of Laboratory Testing of 
Fibers to Cotton Classing 

The fiber laboratory will not replacc 
cotton classer, but will supplement his work 
now operated, the laboratory needs the cl: 
The classer, however, should become more sl 
in his classing if he checks with the labor: 
on, results. 
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The cotton merchants were asked if -.., 
thought fiber testing helps their classers develop 
added skills. Of the 60 answers, 33 thought fiber 1 
testing helped their classers in detecting mort, 
accurately certain qualities of cotton, whil- '- 
thought such tests did not help their ~ l a !  
They also were asked if fiber testing aff 
their opinions about qualities of cotton co 
from various areas and if such tests affected 
appraisal of the numerous varieties. Of tl 
answering the first question, 37 said fiber te 
had influenced their ideas about qualitic 
cotton produced in the various areas of the 5 
while 20 said such tests had not affected 
opinions. Of 46 firms answering the que 
about qualities associated with various vari 
25 said fiber testing had affected their opi 
while 21 said their opinion had not changed. I 
thought their classers were good enough to  d 
most of the qualities by old methods of clas 
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Each firm was asked if it thought Micro 
readings also should be added to the gradc 
staple classification given on the card sei 
the farmer. Forty answered "yes," anc 
answered "no." 
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~ p p a r e n t l ~  some shippers felt that ij 
Micronaire reading is added to the grade ann 
staple classification, it might further encourage 
mills to go direct to local markets to purchase 
their supplies of cotton. This would cut don1 
the volume handled by the cotton merchants, whn 
through the years have assembled cotton, classed 
i t  in even running lots before selling to the mills. 



TABLE 2. MINIMUM MICRONAIRE READING ESTIMATES 
OF 60 COTTON FIRMS 

Minimum reading No. of firms giving 
this minimum 

Total 

There already is a tendency on the part of some 
mills to purchase cotton on Smith-Doxey classi- 
fication, and the addition of a Micronaire reading 
~rould make it more convenient to buy direct 
from farmers or local buyers. 

FINENESS AND STRENGTH IN 
GREATEST DEMAND 

It has long been the responsibility of the 
cotton merchant to study the needs of his cus- 
tomers and to concentrate cotton, equalize i t  in 
eren running lots and disperse it according to 
his customers' needs. Since laboratory tests 
for fineness and for strength of fiber are used 
most commonly, the cotton merchants were asked 
to give their ideas on the range of these qualities 
in greatest demand and to state what they con- 

' ~ider are the minimum requirements based on 
demand. 

For fineness this question was asked, "What 
Jlicronaire reading do you find in greatest de- 
mand?" Sixty firms answered this question by ' giring the minimum requirements or a range. 
The answers are given in Table 2. 

These answers indicate little demand for 
cotton with a Micronaire reading less than 3.5. 

, Sixty-three percent stated the reading should be 
1 at least 3.8 or better. 

Only 34 firms answered the question on the 
fiber strength tests. Their estimates are shown 
in Table 3. 

Fewer firms expressed opinions on fiber 
' :trength than they did on fineness. This is to 

he expected since only 7 of the 65 firms reporting 
had equipment to test strength of fiber while 31 

1 had Micronaires. 
Table 3 shows that the mills are interested 

mostly in fibers that will test 80,000 or more. 

L TABLE 3. FIBER STRENGTH TESTS ESTIMATES OF 34 COT- 
TON FIRMS 

Readings of Pressley test No. of firms 

Total 34 

STAPLE LENGTH IN GREATEST 
DEMAND 

In view of a prevailing complaint about the 
quality of Texas cotton, especially its staple 
length, cotton firms were asked to give the staple 
lengths they found in greatest demand. Their 
answers were somewhat affected by the area in 
which they operate and the type of cotton they 
specialize in handling. Only 62 firms gave their 
opinions on this question, as shown in Table 4. 

It is obvious the shorter staples of Texas 
cotton are not in great demand, yet the average 
staple length has been running about 15/16 for 
a number of years.. 

Production Trends in Staple Lengths 
In order to dig deeper into the causes for the 

constant complaints about Texas producing so 
much short staple, the average staple lengths for 
all the cotton states were calculated for the 1928- 
30 and 1952-53 crops so that a comparison could 
be made as to the progress each state has made 
in increasing staple lengths between the two 
periods. In the fourth column of Table 5, the 
gains and losses in staple lengths are given for 
each state in terms of 32iids of an inch. All the 
states having short staple cotton as the dominant 
crop, except Texas and Oklahoma, have increased 
staple lengths since 1928-30 by 2/32 to 4/32 
of an inch. Oklahoma actually has decreased its 
average staple length while Texas has made very 
little increase. 

A large proportion of all cotton 7/8-inch 
and shorter grown in the United States has come 
from Texas in recent years. In 1952, for example, 
Texas produced 86.6 percent of all the 7/8-inch 
and shorter and 79.6 percent in 1953. It is 
obvious that most of the other states have aban- 
doned the growing of the 7/8-inch staple and 
shorter. All states except Oklahoma and Texas 

TABLE 4. STAPLE LENGTHS IN GREATEST DEMAND, SUM- - - -  - 
MER OF 1955 

Staple lengths No. of firms 
7/8 - 15/16 1 

Total 
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Figure 2. Average staple length of American upland cotton ginned in the United States. by states, crop 1928 and 
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are producing staples averaging 1 inch and better 
in recent years. (See Table 5 and Figure 2.) 

AVG. STAPLE LENGTHS 

Trends in Discounts and Premiums 
For Staple Lengths 

As more and more of the cotton produced 
each year in the United States has averaged 1 inch 
and better, the trend for discounts for cotton 
below 15/16 inch and the trend of premiums for 
the inch and better staples are of interest. Pre- 
miums and discounts for 1-1/16 and 7/8-inch 

- cotton are charted in Figure 3 from 1938 through 
1954 along with the percentage of the total crop 
falling in these staples. The trend line for 
premiums for I-1/16-inch cotton has been up- 
ward, although varying from year to year with 
the quantity of this staple produced. The trend 

TABLE 5. A COMPARISON OF STAPLE LENGTHS GROWN 
IN 1928-30 AND 1952-53 BY STATES 

Average Average Gain or loss in 
staple staple staple length State lengths, lengths, from 1928-30 
1928-30 1952-53 to 1952-53 

Alabama 
Arkansas 
Florida 
Georgia 
Louisiana 
Mississippi 
Missouri 
North Carolina 
Oklahoma 
South Carolina 
Tennessee 
Texas 
Virginia 
California 
Arizona 

- 32nds of an inch - - - - - 
32.6 4.2 
33.5 2.2 
32.6 3.79 
32.35 3.30 
33.75 2.70 
33.7 0.88 
33.5 2.47 
32.75 3.09 
29.1 -0.64 
32.45 2.0 1 
33.20 3.26 
30.05 0.06 
32.9 3.66 
34.0 0.42 
33.5 0.66 

New Mexico 33.50 . 34.5 1.00 
All states 30.34 32.45 2.1 1 

line of discounts for 7/8-inch staple and snorter 1 
also has been upward. These trends indicate : 
there has been some shift in demand by mills 
from the short staples to the longer staples, and 
the price difference between shorter staplnn 
inch and longer staples has been widening. 
farmers have not shared extensively in thc 
fits of the increasing premiums but have 
largely in the increasing discounts becaus 
have produced a large proportion of the s 
staples. Approximately 62 percent of the 
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Figure 3. Percentage of total U. S. cotton cro 
and 7/8 inch and premiums and discounts per 5( 
bale for these staple lengths, 1938 and 1954. 
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1 TABLE 6. PERCENTAGE OF VARIOUS STAPLE LENGTHS GROWN IN TEXAS BY DISTRICTS FOR COTTON QUALITY RE- ~ PORTS, 1952-53 AND 1953-541 
Districts for cotton quality reports 

Staple lengths 
1 2 3 4 5 6 7 8 9 10 

Yo Yo % Yo Yo % Yo Yo Yo Yo 
13/16 & shorter 10 -1 6 16 4 3 7 7 

Average bales 

produced. 1952-53 
and 1953-54 1,402,995 345,771 19,258 837,627 214,246 227.136 23.61 
' Source: USDA, AMS, Cotton Division. 

Less than 1 percent. 

1952 crop was 15/16 inch or less, and in 1953 
this production rose to 71 percent. 

In Table 6, a 2-year total production by 
"districts for cotton quality reports" was used 
to get the percentage of the various staple lengths 
grown in each district in Texas. By checking 
these districts against the map of Texas (Figure 
1) it is easy to locate the areas producing both 
the shorter and the better staples. 

In addition to the large percentage of cotton 
vith shorter staples, certain areas also produce 
a great deal of cotton with a low Micronaire 
reading because of climatic conditions. Adding 
JIicronaire readings to the Smith-Doxey classif i- 
cation for the cotton from some of the areas will 
be disappointing to a great many farmers, espe- 
cially during years with short growing seasons. 
There is a tremendous problem still ahead for 
many of the Texas cotton farmers in improving 
both staple and character of cotton. Nearly all 
of the cotton firms contacted in the survey indi- 
cated one of the most important problems needing 
study was staple, varieties and character of Texas 
cotton. 

Trends in Production and Carryover 
by Staple Lengths 

Figure 3 shows that the trends for premium 
for the staple length of I-l/l.6-inch cotton over 
micldling 15/16-inch cotton have been upward since 
1938 and the discounts for 7/8-inch staple also 
have increased over the same period, thus widen- 
ing the difference between these two qualities of 
cotton. To determine whether more of the shorter 
staple cottons and less of the longer staple would 
enter the carryover each year, the carryover of 
7'8 and 29/32, 15/16 and 31/32, 1 and 1-1/32, 
and 1-1/16 and 1-3/32-inch cotton was plotted 
against the annual productions of these staples 
from 1928 through 1954. Figures 4, 5, 6 and 7 

centage of the annual production of these staple 
lengths. In other words, as the percentage of the 
annual crop that is 7/8 and 29/32-inch has 
decreased over the .years, the carryover of this 
kind of cotton also has decreased. As the per- 
centage of 1, 1-1/32, 1-1/16 and 1-3/32-inch 
staple has increased in production, the percentage 
of carryover of these staples has followed the 
same trends. Actually, on a percentage basis, 
there has been less of the shorter staples in the 
carryover and more of the longer staples of 1 to 
1-3/32 inch. 

In the light of the data on carryovers, why 
is there so much complaint heard about the 
excessive amount of short staple going into the 
government loan or into the carryover? Appar- 
ently, the main justification for the complaint is 
the fact that Texas produces approximately 80 
percent or more of the total crop of 7/8-inch 
staple cotton. The 7/8-inch staple cotton going 
into the government loan or into the carryover 
each year is largely Texas cotton. 
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show that the percentage of carryover of these Figure 4. Trends in  production and carryover of 718 
rarious staple lengths closely parallels the per- and 29/32-inch staple lengths U. S. upland cotton. 1928-54. 
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Figure 5. Trends in production and carryover of 15/16 
and 31/32-inch staple lengths U. S. upland cotton. 1928-54. 

SPECIFIC PROBLEMS NEEDING STUDY 
There is perhaps no group of men in better 

position than the cotton merchants to point out 
the cotton problems needing study by an insti- 
tution like the Texas Agricultural Experiment 
Station. They have an opportunity to learn all 
the complaints mills have about the quality of 
raw cotton, and i t  is through them that demand 
information about the quality of cotton reaches 
the producer. In other words, if a free market 
exists, the price differentials paid the farmer 
reflect the demand for the various qualities of 
cotton. The quality of cotton the farmer has 
to sell may be a result of seed selection, harvest- 
ing, ginning, packaging or country damage a t  
the local cotton yards. 

To get opinions about present day cotton 
. problems from Texas cotton merchants, they 

were asked the following question : 
"What specific studies or programs do you 

think the Texas A&M College System should 
undertake that would be of greatest service to 
the cotton business ?" 

o r o m %  TOTAL CARRYOVER % XOTAL CROP 

Figure 6. Trends in production and carryover of 1 and 
1-1/32-inch staple lengths U. S. uplcmd cotton, 1928-54. 

-----%TOTAL CARRYOVER - X TOTAL CROP 

Figure 7. Trends in production and carryover of 1-116 , 
1-1/32-inch staple lengths U. S. upland cotton, 1928-54. 

A number of problems were cited, but mosi 
of them covered cotton varieties, government 
program, ginning, government classing and un. 
desirable trade practices. 

Staple of Texas cotton was the problem mos: 
often mentioned. Need for longer staple cotton 
with better character, elimination of some inferior 
varieties and selection of others for the various I 
producing areas of the State constituted thr . 
major problems mentioned under variety. Mer. 
chants handling cotton on the High Plains are 
particularly anxious for varieties that will yield ' 
lint with higher Micronaire reading and will givr / 
greater maturity under climatic conditions in 
that area. I 

Ginning problems suggested for study were ) 
inefficient ginning, ginning too fast, using tocl 
much heat, using statifiers improperly, poor 
sampling, mixing cotton or permitting cottoll 
from one farmer's truck to get into another': ( 
bale, and poor bagging. 

t The chief complaint about trade practice: 1 

seems to be that some firms try to "pan off" 1 
cotton of poorer quality on the mills, especiall~ , 
foreign mills, than they promised to deliver. 
Some cotton merchants stated that this practice 
is hurting our foreign market and is encouraging 
domestic mills to do more direct buying. 1 

Government classing was criticized by sev. 
era1 merchants, both the Smith-Doxey classing 
and other classing done by the government 
classers. Most of these criticisms have beer. 
discussed earlier. 

The two problems most bothersome to thr  ; 
cotton trade seem to be the quality of Texa\ 
cotton and governmental policies affecting t h ~  
marketing of cotton. Staple length, which seem< 
to be the greatest quality problem, already ha< 
been analyzed sufficiently to show its importance 
in the marketing of Texas cotton. An analysis 
of governmental policies affecting the marketin! 
of cotton is given in the following section. 



1 GOVERNMENTAL POLICIES AM) 
COTTON MARKETING 

Acreage control and price support are the 
problems most commonly discussed among cotton 

, merchants. This is to be expected since these 
controls vitally affect their volume and methods 

ing business. Most of them feel the interests 
e farmers and the shippers are mutual, and 
:he present policies are hurting both groups. 
point to the trends of exports as a good 

ple of this position. 
I large percentage of the Texas cotton of 
vears was exported. Many Texas cotton 

iirms'have grown up in the export business and 
I hare been dependent largely on this type of 

business. The trends of exports, as shown in 
Table 7, are discouraging to a great many of these 
merchants. The outlook for the export business 
i q  conditioned to a considerable extent by govern- 
ment pricing policies and by increasing produc- 
tion in foreign countries. 

Table 8 gives the trends in the production of 
fnreign cotton and in foreign mill consumption 
fnr 1920-55. Foreign cotton production in recent 
years has been approaching the foreign mill con- 
wnption. Foreign production in 1955 was only ' 
nboi~t 1.6 million bales under foreign mill con- 
.;umption of 1954. This increase in foreign cotton 
production undoubtedly has been due in part to 
nur aid to foreign countries and to keeping down 
qur production and fixing the price for our cotton 
high enough to encourage increased production 

, abroad. Our pricing system is such that foreign 
rjroducers know what price they must ask to take 
&er our markets. This puts our shippers a t  a 
rlisaclvantage in competing with foreign cotton in 
inreign markets. Our seed and our technology 
hare been exported to foreign countries for a long 
time ancl now much of the foreign growths are 
comparable in quality with our cotton. 
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An  example of what happens when the 
' ~nvernment enters the merchandising business 

inllo\vs. Wit11 the increasing cotton carryover, 
': n.as natural that thought be given to means 
of disposing of it. Our foreign mill custom- 
rrs were equally concerned with the means we 

use to get rid of the burdensome supply. 
summer of 1955, when Washington men- 

I an export subsidy as a probable method 
;posing of the surplus, foreign importers 

' I~zcarne reluctant to make forward purchases 
I I I  this country because they did not want to 
ret caught with an inventory of American cot- 
*on that might have its value depreciated by 

port subsidy. Consequently many projected 
ases were put off to see what would happen. 
nber of merchants believe that talk of an 

?sport subsidy cut foreign sales back as much as 
1 million bales in the summer of 1955. One busi- 
necs man can anticipate what another business- 
Tan might do under certain conditions, but the 
qame considerations are not common to business 
and governmental agencies. 

TABLE 7. EXPORTS OF UPLAND COTTON, AVERAGE 
1935-39, 1945-49 AND 1950 TO DATE' 

Years Bales 
1935-39 average 5,297,200 
1945-49 average 3,927,900 
1950 4.1 17,000 
1951 5,515,000 
1952 3,048,000 
1953 3,760,000 
1954 3,446,600 
19552 2.800.000 

1 USDA, AMS, Cotton Situation, November 25, 1955. 
Preliminary, partially estimated. 

Another disturbing factor in the cotton trade 
arises from the methods of determining parity 
and the fixed differences for grades and staples. 
The Cotton Futures Act of 1914 outlawed the fix- 
ed differences then used by the cotton exchanges, 
but now the government sets up price differen- 
tials for qualities of cotton based on differences 
in the previous year. If there were a fixed de- 
mand and a fixed supply of cotton, fixed differ- 
ences might be justified, but there is a varying 
supply of different qualities of cotton from year 
to year and a changing demand price for a vary- 
ing quantity of different qualities. So long as 
the cotton trade had the responsibility of handling ,-, 

all the cotton, each quality would find its own 
price level. A free market permits supply and 
demand forces to operate in a manner that will 
guide the farmers into producing the qualities in 
best demand. For years, efforts have been made 
to eliminate "hog round" buying and to get the 
trade to pay the farmer on the basis of quality. 
This is the main reason for the Smith-Doxey 
classification. It is debatable procedure to re- 
verse this effort by setting up fixed differences 
based on last year's market reflections. 

Governmental policies could affect the basis 
by creating a comparatively narrow spread be- 
tween the loan level and the futures market. This 
may make i t  hazardous for merchants to make for- 
ward sales for deferred shipment. Nevertheless, it 
is difficult for cotton merchants to avoid some of 
this kind of business. If the futures markets 

TABLE 8. FOREIGN PRODUCTION AND CONSUMPTION OF 
COTTON, 1920-551 

Years Foreign Foreign mill 
~roduction consum~tion 

1920-29 average 
1930-39 average 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
19552 

1 USDA, AMS. Cotton Situation, November 25, 1955. 
Estimated. 



fail to spot values because of the compe- 
tition oIIerea by the government loan program, 
the risk involved in the basis is increased. As 
an illustration, in the early fall of 1954 it appeared 
that the cotton crop might be short, and there 
might be an acute shortage of the better grades 
and staples. There was a rush to buy the better 
cotton. It became evident later that the crop 
would be larger than early indications, and the 
futures market declined, although farmers main- 
tained fixed ideas as to the physical price of the 
better types of cotton. Merchants who sold cotton 
for forward delivery were forced to cover their 
commitments a t  a constantly increasing basis. 
The hedge in futures was ineffective in the main 
since the prices of many qualities remained un- 
changed, and advanced in some instances. 

Risks always have been present in the basis 
that hedges do not effectively eliminate, but gov- 
ernmental policies can add to these risks. To 
stay in business a cotton merchant must have a 
selling basis higher than his buying basis. In 
making forward commitments to mills either on 
"buyers call" or by fixing the full price, he must 
take a calculated risk on the basis. But if gov- 
ernmental policies interfere with the normal de- 
mand and supply forces affecting the relation- 
ship between spot and futures prices, these risks 
are increased. 

The safety of hedging has been affected 
seriously by governmental action in recent years. 
Kedging has been practiced for a long time by 
both cotton merchants and cotton mills as a means 
of reducing price risks. When price risks are 
reduced, the margins for handling cotton are de- 

creased, which could benefit both the produ 
the consumer. Anything that affects the ( 
balance between spot and futures prices in 
the risks associated with handling cotto 
creased risks necessitate higher margins or 
er  assumption of risks by the handler t h  
been the custom. 

No one has vested rights to handle , 

product just because he has learned the b 
or has capital invested. However, if e 
merchandising agencies are doing a rea: 
efficient job, careful consideration should b 
to them when the effects of governmentz 
programs are appraised. We should not 
our traditional marketing system until a 
one is certain and ways have been sought t 
the system function more efficiently. 

I C J J L L I L C  

creases 
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* great- 

1 
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!xisting 
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11 farm 
; upset 
better 

o make 

There are three major groups of peor 
cemed with the prices of farm produc 
producer, the middleman and the consume 
each may have a special interest. The pi 
wants the highest prices possible, the co. 
wants the lowest prices possible and the rnl 
diser wants the highest profits possible. It is no' 
the merchandiser's responsibility to maintail1 
either low or high prices. It is his job to  get t h f  
products from the farm to the consumer I 

efficiently as possible and a t  a reasonable 
If freedom of action is left to the merchant 
petition should keep excessive profits down, ' l ' l l~  

cotton farmer and the cotton merchant have com- 
mon interests in maintaining free enterprise. 
Neither will be helped in the long run by 11a~iag 
the government hold an "umbrella" over foreigr , 
cotton producers and competitive fibers. 
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State-wide Research 

The Texas Agricultural Experiment Station 

is the public agricultural research agency 

of the State of Texas, and is one of nine 

parts of the Texas A&M College System 

IN THE MAIN STATION, with headquarters at College Station, are 16 subject-matter departments, 2 seivia 1 
departments, 3 regulatory services and the administrative staff. Located out in the major agricultural areas I 
of Texas are 21 substations and 9 field laboratories. In addition, there are 14 cooperating stations owned I 
by other agencies, including the Texas Forest Service, the Game and Fish Commission of Texas, Texas I 
Prison System, the U. S. Department of Agriculture, University of Texas, Texas Technological College and 1 
the King Ranch. Some experiments are conducted on farms and ranches and in rural homes. 

RESEARCH BY THE TEXAS STATION is organized by programs and projects. A program of research repre- 

sents a coordinated effort to solve the many problems relating to a common objective or situation. A re- 

search project represents the procedures for attacking a specific problem within a program. 

clude all 

servation 

AS STATION is conducting about 350 active research projects, grouped in 25 programs which in- 

phases of agriculture in Texas. Among these are: conservation and improvement of soils; con- 

and use of water in agriculture; grasses and legumes for pastures, ranges, hay, conservation and 

improvement of soils; grain crops; cotton and other fiber crops; vegetable crops; citrus and other subtropi- 

cal fruits, fruits and nuts; oil seed crops--other than cotton; ornamental plants-including turf; brush and 

weeds; insects; plant diseases; beef cattle; dairy cattle; sheep and goats; swine; chickens and turkeys; ani- 

mal diseases and parasites; fish and game on farms and ranches; farm and ranch engineering; farm and 

ranch business; marketing agricultural products; rural home economics; and rural agricultural economics. 

Two additional programs are maintenance and upkeep, and central services. 

RESEARCH RESULTS are carried to Texas farm and ranch owners and homemakers by specialists and county 

agents of the Texas Agricultural Extension Service. 
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