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STUDIES CONCERNING THE "BUILDING BLOCKS" OF COTTON

A. D. Deutschman, Jr., Agricultural Biochemist

The nature of our work on cotton has been fundamental and chemical. We
have done no actual chemical studies on cotton as such, but have done a con-
siderable amount of work on cottonseed oil, cellulose, and methyl glucoside.
The latter would be considered a "building block" of cotton.

The cottonseed oil work has been centered around the synthesis of cyclo-
propene compounds which are found in cottonseed oil. This particular structure
is harmful when fed in quantity to nonruminants.

We have succeeded in synthesizing these compounds and have tested them
in chickens. Our work is continuing and is in the direction of trying to under-
stand the mechanism of its action in the metabolic processes.

We have completed studies on the reaction of acetylene with cellulose.
In this work we determined the optimum conditions for introduction of acety-
lene into the cellulose molecule. It is conceivable that the reaction product
of acetylene and cellulose could be a valuable ingredient in the cross -linking
of cotton or other cellulosic materials for use in wash- and -wear fabrics.

Finally, we have carried out extensive studies on the reactions of acety-
lene and methyl glucoside. We have defined the optimum operating conditions
for producing vinyl ethers of methyl glucoside. These vinyl ethers in turn
have possible application in the fields of sizing agents and cross - linking
agents for cotton or other cellulosic products.

DISTORTIONS IN RELATIVE PRICES
CAUSED BY

COIMODITY CREDIT CORPORATION

Robert S. Firch, Associate Agricultural Economist

The government has 16 different basic loan prices for middling, one -inch
cotton by geographic areas. These locational differentials have traditionally
reflected directly the rail cost of shipping cotton from common origins to
Greenville, South Carolina, a major processing center for raw cotton. From
the basic loan price for middling, one -inch cotton, the government establishes
premiums and discounts for upland cotton to arrive at prices for 14 different
staple lengths, 30 grades and seven micronaire categories.

In addition to these characteristics of cotton represented in government
support prices, the market commonly makes additional price distinctions by
variety, particularly favoring Acala varieties grown in the West. Also, the
strength of the fiber often affects market prices; however, it is not a factor
in determining government loan values.
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The laws establishing the system of price supports for cotton charge the
Commodity Credit Corporation with the responsibility of establishing support
prices, ". . . substantially reflecting relative values. "1 It would appear to
be a very challenging undertaking to establish the appropriate support -price
differentials among the 3,724 combinations of grade, staple, and micronaire.
Although it is surely not the best method, the original legislation made this
a relatively simple task by instructing the to establish premiums and
discounts for different grades and staple lengths based on the average of their
price differences in the 15 designated spot markets for part of the previous
year.

In this way, the support prices this year will be a function of last
year's market prices which, in turn, were influenced by last year's support
prices which, in turn, were a function of market prices two years before this
year, and so on. As one would suspect, past market premiums and discounts
have exhibited a pronounced cyclical movement over time.

Government premiums and discounts determined in this way will only, co-
incidentally, be in tune with the premiums and discounts that would otherwise
be determined by supplies and demands in the market. If the government pre-
miums are large, for certain grades, staples and micronaires, relative to what
the market calls for, and discounts are too small for others, disproportion-
ately large shares of these will be added to government stocks; and the market
prices will be relatively higher than they would be without the government pro-
gram. Conversely, certain other grades, staples and micronaires will be under-
valued by the government loan prices, and these will have disproportionately
small quantities added to government stocks and, perhaps, disproportionately
large quantities sold out of government stocks. The latter cottons will bear
relatively lower market prices than they would without the government program.

There are two necessary conditions for individual regions to be differ-
entially affected by the discrepancies between production and C.C.C. purchases.
First, for an individual grade or staple length, there must be a significant
difference between its proportion in total production and total C.C.C. ac-
quisition or disappearance so that the market price will be raised or lowered
relative to other grades and staple lengths. Second, for that same grade or
staple length that has met the first condition, there must also be significant
differences between the proportions that that grade or staple length represents
of total U. S. production and the production of an individual region.

By dividing the country into relatively few regions, the distortions are
understated because there are opportunities for canceling of effects if there
are substantial variations in proportions of grades and staples produced among
areas within regions. Thus, the net distortions that exist following the can-
cellations possible by aggregating several years together and rather large
geographic areas surely deserve some attention.

1. Menzie, Firch and Stults, Relationships Between Cotton Quality and
Commodity Credit Corporation Pricing, Technical Bulletin #165, Arizona Agri-
cultural Experiment Station, November, 1965, page 3.
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The Hest Region

The West region covers the cotton grown in California, Nevada, Arizona,
and New Mexico. In 1952 through 1959, the C.C.C. favored the grade middling
white cotton and staple lengths 31/32 inch and shorter. Since the porportion
of middling white cotton in the West did not deviate very much from the pro-
portion of total production, its gain on this grade was probably inconsequen-
tial. But a very small proportion of the West's production was 31/32 inch and
shorter, so that the test failed to benefit from market prices that must have
been biased upward relative to other lengths by the C.C.C. It was also out of
phase with the C.C.C. distortions by producing relatively large proportions of
white cotton of good middling, strick middling and strict low middling grades
and staple lengths of one inch to 1 -3/32 inches, the prices of which the C.C.C.
must have biased downward relative to other grades and staple lengths.

During the period 1960 through 1965, the West was even more severely dis-
advantaged relative to other regions by the C.C.C. than it was in the earlier
period. The C.C.C. appears to have biased the price of spotted cotton and
staple lengths of 15/16 inch and shorter upward, but the West had dispropor-
tionately small shares of its production in these grades and staples. The
C.C.C. gave relatively less support to the price of white, middling and higher
grades and 1 -1/16 inches and longer of which the West had higher proportions
than any of the other regions.

The West was further disadvantaged relative to other regions by the C.C.C.
by virtue of the fact that it alone produces the Acala varieties of cotton
which are favored by the market, while the C.C.C. makes no distinction in its
loan prices specifically for varieties. The Acala varieties commonly bring a
premium of 10 to 20 percent over the price for comparable grades and staples
on non -Acala varieties. This premium would surely be larger if either the
C.C.C. acquired no cotton at all or else acquired the sane proportions of the
Acala crop that it acquired of the non -Acala varieties.

Some of the same cotton varieties that are grown in other regions are
also grown today in the West. Generally these varieties produce a greater
fiber strength when grown in the irrigated conditions of the West than they do
in the other regions which have relatively little irrigation. Fiber strength
is not a factor in determining support prices. So it appears that even the
non -Acala cottons of the West must have their prices supported relatively less
than the same varieties grown in other regions. These conclusions related to
variety and strength of fiber are substantiated by the fact that virtually no
Acala cotton is acquired by the C.C.C., and much smaller proportions of the
West's cotton has been acquired by the C.C.C. than is true of other regions.

It appears that the distribution of production by grades, staples,
varieties, and strength of fiber in the West has been such that the C.C.C. pro-
gram has reduced the Test's average prices and income from cotton relative to
the prices and income that it would have received if the C.C.C. had been truly
neutral in its effects on relative prices.

The Southwest Region

The Southwest region (Texas and Oklahoma), in contrast with the West,
grew a large proportion of those grades and staples of cotton which were most
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favored by the C.C.C. The only exception was for the period 1952 through 1959,
when the C.C.C. acquired disproportionately large quantities of middling white
cotton, while the Southwest produced a smaller proportion of this grade than
any of the other regions.

In 1952 through 1959, the C.C.C. acquired a much higher proportion of
staple lengths of 31/32 inch and shorter than those represented in total pro-
duction. This indicates that the C.C.C.'s discounts for those short staples
were definitely smaller than they should have been. Over 70 percent of the
Southwest's production was in these staples less than one inch, while the pro-
portions were 3.15, 3.22, and 9.81 percent, respectively, for the West, Delta,
and Southeast regions.

During 1960 through 1964, the C.C.C. appears to have favored spotted
cotton and staple lengths of 15/16 inch and shorter. Over 57 percent of the
Southwest's production was classed spotted during this period, while each of
the other regions had less than 17 percent in this class. Of the cotton
classed 15/16 inch and shorter, the Southwest had over 57 percent in these
staple lengths, while none of the other regions had more than 1.5 percent of
its production in these very short staple lengths.

From this, it appears that the distortions in relative prices have defi-
nitely raised the average price of cotton received by farmers and total income
in the Southwest relative to that of other regions. In other words, the C.C.C.
has favored cotton growers in the Southwest relative to growers in other re-
gions.

Recent Changes in C.C.C. Location Differentials

Until 1964, the C.C.C adjusted the level of support prices in various
cotton -producing areas, relative to Greenville, South Carolina, downward by the
rail cost of shipping cotton to Greenville. Theoretically, the buyer of
cotton in Greenville would be indifferent as to where he bought the same qual-
ity of cotton if it sold at the same price relative to the support price be-
cause his cost of the cotton, plus transportation, would be the same for any
location.

It appears that some people found ways of shipping cotton from where it
was grown into rail freight zones farther east at less cost than the reduced
rail cost of shipping to Greenville. The result was that some people shipped
cotton east before storing it and placing it under loan with the and

gained more from the increased level of support than it cost them to ship the
cotton. This situation became sufficiently embarrassing to the administrators
in Washington that they reduced the location differentials in both 1964 and
1965, while rail rates remained unchanged.

The westernmost rail freight rate zone covers central Arizona and all
points west. In 1963, the support price level for this zone was $9.05 per
bale below that of Greenville. In 1964, this differential was reduced to
$7.25, and in 1965 it was reduced further to $4.55 per bale. At first thought,
it might seem that the cotton grower's price would increase by the amount of
the increase in support level relative to Greenville. However, it is more com-
plicated than that because the cotton selling into commercial channels commonly
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nets the grower a significant premium above its government loan value; otherwise,
it passes into C.C.C. ownership via the nonrecourse loan.

Research on factors affecting prices received by growers for cotton in
central Arizona covered the 10 -week period preceding the middle of December in
the years 1963 through 1965.2 Simple averages of differences between selling
prices and the government loan values by weeks were weighted by the number of
bales sold in the respective weeks to yield average premiums per bale of $7.27,
$6.28, and $4.99 in the years 1963, 1964, and 1965, respectively.

In Table 9, it can be seen that the level of support prices for cotton in
the Phoenix market was raised $4.50 per bale relative to Greenville from 1963
to 1965.

Table 9. Location differentials for C.C.C. Support Prices for Upland Cotton
and Premiums Above C.C.C. Loan Values in the Phoenix Market.

Average Premium
Above C.C.C. Loan

Location Differential Value for Cotton
from Greenville,
S. C. for Phoenix and

Sold into Commer-
cial Channels in

Average Phoenix Price
Relative to the C.C.C.

Year Points West the Phoenix Market Loan Value in Greenville

(Dollars Per Bale)

(1) (2) (3)

1963 -9.05 +7.27 -1.78
1964 -7.25 +6.28 - .97
1965 -4.55 +4.99 + :44
ea 1963

to 1965 +4.50 -2.28 +2.22

Sources: Column 1-- United States Department of Agriculture, A.S.C.S.,
C.C.C., Schedule of Base Loan Rates for Eligible 1966 -Crop Upland Cotton by
Warehouse Location and earlier issues of this report.

Column 2-- Robert S. Firch, Factors Affecting Producer Prices for Arizona
Cotton- -1963 and 1964 Seasons, Report 232, Agricultural Experiment Station,
The University of Arizona, October, 1965.

Column 3-- Column 1 plus Column 2.

Over this same period, the premium over the C.C.C. loan value for cotton
sold into commercial channels in the Phoenix market fell $2.28 per bale. The
net effect, then, seems to be a $2.22 per bale gain relative to Greenville for
Phoenix -area cotton growers fortunate enough to sell their cotton into commer-
cial channels. But, over this period -- particularly in 1965 - -a declining

2. Robert S. Firch, Factors Affecting Producer Prices for Arizona
Cotton --1963 and 1964 seasons, Report 232, Agricultural Experiment Station,
The University of Arizona, October, 1965.
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portion of the non -Acala cotton found commercial buyers, and so, an increasing
portion of the crop passed into C.C.C. ownership on nonrecourse loans at the
C.C.C. loan value less $2.00 to $3.00 per bale cost of placing the cotton under
loan.

It appears that the average price received by growers for all upland cot-
ton rose relative to its base loan value in Greenville by only about 10 percent
of the increase in relative support levels. Then, the direct results of the
increase in the level of support prices in the West, relative to those in the
East, appears to be very little increase in average price received by western
growers relative to the loan value in Greenville and a large increase in the
amount of cotton acquired by the C.C.C. in the West.

The Acala Cotton in the West and the 1966 Cotton Program

By state law, the cotton growers of the San Joaquin Valley of California
are allowed to plant only the Acala 4 -42 variety. Other growers in the hest
are free to plant whatever variety they believe will yield the greatest net
return. Until the early 1960's, these western growers, with a choice, planted
almost exclusively the Acala varieties. Then, new varieties were introduced
from the East that produced substantially higher yields than the Acala vari-
eties, and the growers at the lower elevations made a wholesale shift to the
new varieties because the higher yields more than offset the lower prices
relative to the Acalas.

As I have argued earlier in this paper, the C.C.C. program has surely
raised the price of the non -Acala cotton relative to Acala. Without this dis-
tortion in relative prices by the C.C.C., many more western growers would find
it worthwhile to grow the Acala cottons which are preferred by the domestic
mills.

In 1965, there appeared to be some resurgence of the Acala varieties in
central Arizona. However, the effects of the C.C.C. action discussed in the
previous section of this paper put additional pressure on the premiums for
Acala cotton in 1964 and 1965, and the price situation dictated that the
growers, with a choice, switch back to non -Acala varieties and deliver their
cotton to the C.C.C. if they could not find a commercial buyer.

Under the provisions of the 1966 legislation, cotton growers received
direct price- support payments from the government of 9.42 cents per pound on
the projected yield of 65 percent of their allotted acreage. In addition, they
must divert 12.5 percent of their acreage from cotton production and they may
divert up to 35 percent. Direct land -diversion payment was made at the rate
of 10.5 cents per pound on the projected yield of the diverted acreage.

Careful study of these alternatives reveals that, except in areas with
exceptionally high yields or with substantial market premiums above the C.C.C
support prices, growers in the West would maximize net returns by diverting
the maximum 35 percent.

In 1966, the state of California had a rate of diversion of 18 percent,
which was the lowest of any state. This resulted because growers in the San
Joaquin Valley, with significant premiums for their Acala cotton and without the
alternative of the non -Acala varieties which might have raised their projected
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yields, generally found that their best choice was to make the minimum 12.5
percent diversion.

Arizona had among the highest rates of diversion of any of the states.
Except for western Arizona, which has some phenomenally high yields of the
non -Acala varieties, and the high -altitude eastern Arizona area in which the
very long staple Acalas have a yield comparable with the non -Acalas, the state
diverted the maximum 35 percent. This high rate of diversion basically has
its roots in the C.C.C. distortions which have made it relatively unprofitable
to grow Acala cottons in central and western Arizona; and it was intensified
by the rises in relative support levels in 1964 and 1965.


