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SUMMARY

As cotton harvesting approaches complete mechanization, cleaning of the fiber by gin plants
has been intensified. These practices are based on the assumption that lower nonlint content
means improved quality at all stages, including fiber grade and spinning potential.

The deficient factors in cotton classing are those elements of cotton quality which are not
included in grade and staple length.

The dominant factor in spinning potential is bright color when associated with a satis-
 factory maturity index. Color frequently is misinterpreted by the classer because it is associated
with what appears to be excessive nonlint in the fiber. The findings of this project indicate
that as nmonlint content is diminished by gin plant cleaning, yarn quality is not necessarily
improved.

A system of quality evaluation geared to actual nonlint content, color by the Colorimeter,
associated with an acceptable maturity index and fiber uniformity ratio would assist in the
determination of quality differences that reflect effectively the fiber spinning potentials.
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TABLE 1. FIBER PROPERTIES AND SPINNING PERFORMANCE OF UPPER GULF COAST CO
CLEANED WITH TWO TYPES OF LINT CLEANERS!

Fiber

tensile
Fine- strength, A Non-

’ olorimeter i

e of Date Tests. Nl n:llecsrs(;- 2?1?1(815 i ol i Grade il:r:
lint S i BT POUT UHM., formity " %0 Grade O
cleaning ginnednumber ;, jexs 8% 4 inches® ratio® Rd. +b  equiv- ?
per square alenes per
inch® inch, cent’

zero

gauge*

Single-saw  8-21 1 81 4.8 86 1.04 82 100 751 9.4 100 2.36

Mean 1 81 4.8 86 1.04 82 100 75.1 9.4 100 2.36
Air-jet-saw  8-29 1 83 5.2 85 1.13 81 85 1.5 8.7 94 4.58
Air-jetsaw 829 1 79 4.6 84 1.00 81 94 72.0 9.3 97 3.36
Air-jetsaw 829 1 75 4.0 90 94 81 100 73.2 9.7 100 2.89
Single-saw  9-19 1 77 3.9 84 .98 80 85 70.5 8.6 94 3.84
Air-jet-saw  9-20 1 79 4.5 87 1.04 81 94 72.0 8.5 94 3.80
Air-jet-saw  9-20 1 80 4.6 83 1.01 80 97 72.5 8.6 97 2.35

Mean 6 79 44 85 1.02 81 92 72.0 8.9 96 3.39
Single-saw 821 1 79 4.0 87 1.04 81 94 72.5 9.2 97 4.06
Single-saw 96 1 82 4.7 87 1.10 82 89 67.5 9.1 89 5.09

Mean 2 80 4.3 87 1.07 81 91 69.9 9.1 93 4.55
Single-saw 821 1 76 3.8 87 1.03 81 85 67.1 8.6 85 4.09
Single-ssaw  8-29 1 74 3.6 87 1.01 79 89 71.0 9.2 94 4.93

Mean 2 75 8.7 87 1.02 80 87 69.0 8.9 89 4.49

‘Project field samples processed at a card production rate of 9%2 pounds per hour by AMS, USDA.

*Maturity index is the ratio of the untreated to the treated Causticaire readings multiplied by 100: above 81 ﬁ
average and 70 to 75 is immature.

‘Fiber fineness is linear density expressed in terms of micrograms per inch: 3.0 to 3.9 is fine, 4.0 to 4.9 average,
6.0 and above very coarse.

‘Fiber strength is the force in 1,000 pounds required to break the equivalent of a surface area of 1 square inch ¢
Pressley index: 86 to 95 is strong, 76 to 85 average, 66 to 75 fair and 65 or less is weak.

*Expressed in terms of the upper-half-mean which is the average length of the longest half of the fiber array by
sponds closely to staple length as determined by classers: .92-.96 equals 15/16 inch, .95-.99 equals 31/32 inch, .98
1.01-1.05 equals 1-1/32 inches, 1.04-1.08 equals 1-2/32 inches and 1.07-1.11 equals 1-3/32 inches.

‘Uniformity is a measure of fiber length distribution and is obtained by dividing the mean by the upper-halfx :
the result in percent. Above 80 is considered uniform in fiber length, 75 to 80 average and below 75 irregular ¥

"Grade index: 104 is Strict Middling, 100 Middling, 94 Strict Low Middling, 85 Low Middling, 76 Strict Good Ordis
Ordinary.

*Color by the Colorimeter. The color values are percentages reflectance in terms of Rd and yellowness in
Rd values indicate increasing brightness and increasing +b values indicate increasing degrees of yellowness.

‘Nonlint content for the various lots was determined by the use of the Shirley analyzer which separates the
matter. The results are distinguished from total picker and card waste in that practically no fiber is

mill wastes include appreciable amounts of fiber. Based on tests made of bales of cotton used in the official s
of Upland cotton, the following scale has been developed to represent average percentages of nonlint for the v
as determined by the Shirley analyzer: Good Middling 2.4, Strict Middling 2.9, Middling 3.7, Strict Low Mi
7.6, Strict Good Ordinary 11.0 and Good Ordinary 17.0.

“Experience has shown the average relationship between grade and manufacturing waste, as based on medium sta
when carded at 915 pounds per hour, is approximately as follows: Good Middling, 6.3%, Strict Middling
Strict Low Middling 9.3%, Low Middling 12.5%, Strict Good Ordinary 15.6% and Good Ordinary 18.3%.

“The break factor is obtained by multiplying the yarn strength by the yarn number and averaging these values fi
numbers spun. )

Yarn appearance refers to the relative evenness, smoothness and freedom from foreign material of the yarn as ev
comparison with the standards adopted by the American Society for Testing Materials. An index of 100 is aver
120 very good.
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nor most vital as is implied by the increased use of
fiber-cleaning equipment in gin plants.

EFFECTS OF DRYING AND CLEANING

Spinners believe that the inherent spinning
quality of cotton is being diminished rather than
improved by over-drying and over-machining. Over-
drying diminishes the natural oils and waxes in the
fibers and makes them subject to excessive breaking.
The excellent spinability of the cotton fiber is highly
dependent on its delicate surface properties. (3)

The ginner must please his customer, the cotton
grower. If he overcleans cotton so that it will make
a good grade for the loan, the mills using the fiber
have processing difficulties. If he does not clean the
fiber to make a good grade for the classing board,
the grower is displeased. The fiber should be proc-
essed by gin plants to preserve the quality produced.
Cotton ginned in this way is acceptable to the mills.
That portion of the crop not purchased by spinners
can find an outlet in the loan. (4)

DRYING AND CLEANING NOT
ALWAYS PROFITABLE

An investigation by the National Cotton Council
disproved the theory that higher grades (attained by
drying, excessive machining and cleaning alone) re-
turn greater profits to the farmer through government
loans or supports. Instead, in many instances the
producer receives less dollar return on much of the
higher grades produced. The loss in weight due to
drying and cleaning, staple shrinkage and removal
of foreign matter nullifies any gain due to higher
grades. The support price discounts for the lower
grades will be smaller in 1960 than in 1958 or 1959.
This will further diminish the potential gains from
lint cleaning. Spinners have learned that synthetic
higher grades attained by drying and elaborate clean-
ing will not produce the quality fabrics that once
were obtained from hand-picked cotton ginned on
old conventional gins. During the past 3 seasons,
their preference for the lower grades has been limited
only by the supply available. Many of the lower
grades are not overheated or excessively cleaned and
produce fabrics of satisfactory quality at lower manu-
facturing costs. Some ginners are beginning to ques-
tion the wisdom of buying, installing and using much
elaborate equipment. (2) Many questioned this move
at the beginning of the past decade; but the installa-
tion of lint-cleaning equipment continued.



The solution is to show growers and ginners that
the apparent benefits of drying and cleaning are not
what they seem to be. Spinners have avoided high
grades when supplies permitted and the long-term
market for cotton has not been enhanced by current
drying and cleaning practices in gin plants. Even-
tually, each bale must be converted into yarn and
fabrics. The system of cotton classification and evalu-
ation should be revised to reflect true spinning value.

A study was made by the Texas Agricultural
Experiment Station during the crop years of 1957-59
on the processing performance of cottons produced
in two areas. The areas chosen for the tests were
Wharton and Fort Bend counties in the Upper Gulf
Coast and Burleson, Brazos and Robertson counties
in the Brazos River Valley of Central East Texas.

Deltapine is the predominant type of cotton
grown in each area.

Marked changes in ginning techniques have
occurred in these areas in the past decade. These
changes have been more pronounced since 1956.
Many gins with no lint cleaning installed single phase
cleaning in 1957. Some gins with one-stage lint clean-
ing installed a second stage. This is known as tandem
lint cleaning.

Machine-picked and hand-harvested cottons of
similar harvest periods were sampled at the gin during
the 3 seasons, and spinning performance tests were
run on each bale. These tests were analyzed on the
basis of fiber properties, color, nonlint content, per-
centage of picker and card waste, and average break
factor and yarn appearance index of 22’s and 50’s
yarn.

UPPER GULF COAST

Cottons produced in the Upper G
in 1957-59 are arrayed in Tables 1, 2 an
ing order of the yarn appearance grac
processed from each test spun in €
separating the tests into groups havi
appearance grade. The yarn appea
correlated with the nonlint content
by the Shirley analyzer.

Recent ginning emphasis has shifte
ing or removal of leaf and other trash
after ginning. Nonlint content is on
factors considered when assigning gra
The rapid increase in the use of li
ginners since 1956 indicates that nor
the most important factor considered b
segment of the cotton industry when ey
for grade. ]

The data shown in Table I are
from the crop of 1957. The lint cleai
six by one-stage saw-type and five by
by a saw-type cleaner. The increase in
from the highest to the next two low
ance groups was significant. The dif
the lowest yarn appearance grade to
above was not significant.

The data on the four groups in
appearance grade is correlated with
color, maturity index and uniformi
latter is of less influence when it is i
able range of good quality. The dor
bright color, when associated with
maturity index. '

TABLE 2. FIBER PROPERTIES AND SPINNING PERFORMANCE OF UPPER GULF COAST
CLEANED WITH THREE TYPES OF LINT CLEANERS

Fiber

tensile
Fine- strength, el Non-
ness, 000’s ¥ olorimeter lint
T)ﬁ):to‘ Date Tests, VA micro- poninia IIJJelfllgl\t'Ih, foII"Tl::lity Greade Grade O™
cleaning giinied number ind grams . PEr  j,ches ratio Sox Rd. +b equiv- e
gt e alent P
inch inch, cent

zero

gauge
Tandem-saw 8-8 1 80 4.5 87 1.11 79 100 74.7 10.7 100 2.28
Air-jet-saw 88 1 81 4.8 86 1.07 79 100 68.5 9.4 94 2.16
Single-saw  8-19 1 80 4.4 87 1.04 80 100 745 9.5 100 1.88
Mean 3 80 4.5 87 1.07 79 100 72.5 9.8 98 2.10
Air-jetsaw  8-12 1 78 4.2 83 1.03 80 94 71.0 9.9 88 2.92
Air-jetsaw  8-18 1 84 5.0 88 1.00 82 104 76.5 9.3 102 1.56
Tandem-saw 8-19 1 78 4.2 83 1.02 78 100 69.5 9.5 94 1.30
Tandem-saw 9-3 1 78 4.4 80 1.02 76 85 63.0 8.2 85 4.36
Mean 4 79 4.4 83 1.02 79 96 69.7 9.2 92 2.26
Tandem-saw 8-28 1 80 4.4 86 1.01 79 94 68.3 8.6 89 3.22
Single-saw 828 1 75 3.8 86 1.02 79 94 72.0 9.2 97 2.53
Singlessaw  9-3 1 75 3.8 87 1.01 78 100 73.5 8.9 100 3.21
Mean 3 i 4.0 86 1.01 79 96 71.2 8.9 95 2.97




PROPERTIES AND SPINNING PERFORMANCE OF UPPER GULF COAST COTTONS, 1959 CROP,
CLEANED WITH TANDEM-SAW LINT CLEANERS

Fiber
tensile s
Fine- strength, Non- Average vy, g
M ness, 000’s Lendth - Un Colorimeter lint Waste yarn Yamr_
?tu- micro- pounds st ™ Grade con- ket break PP€2
rity U.H.M.,, formity . Grade & card, nce,
. grams per . . index . tent, factor, ’
index inches ratio Rd. +b equiv- per- = 22’s &
per square per- 22’s & )
g 5 alent cent 50’s
inch inch, cent 50’s
index
zero
gauge
82 4.8 79 1.05 78 94 69.5 8.7 94 3.67 8.63 2096 110
82 4.8 79 1.05 78 94 69.5 8.7 94 3.67 8.63 2096 110
80 44 78 1.06 77 76 66.5 7.9 85 4.10 9.47 2200 105
76 4.4 79 1.09 78 85 68.0 8.4 85 3.05 7.99 2214 105
79 4.2 83 1.06 79 94 74.3 8.0 97 3.77 7.39 2375 105
78 4.3 80 1.07 78 85 69.5 8.1 89 3.61 8.24 2263 105
77 4.4 80 1.06 79 94 71.0 8.8 94 2.15 7.06 2276 100
79 4.2 80 1.07 80 94 72.5 9.1 97 1.90 6.55 2236 100
78 4.3 80 1.06 79 94 71.7 8.9 95 2.02 6.80 2256 100

ontains data on 10 bales of cotton from
. Processing of the fiber by gin plants
fied as compared with 1957 ginnings.
e cleaned by single-saw units, three
mbinations and four by the tandem-
When the tests were grouped by yarn
ades, the nonlint content became less
| index of potential yarn appearance
ence in the nonlint content between
N appearance grade groups was not
erences in picker and card also were
t. The difference in nonlint content
Wo lowest yarn appearance groups was
he difference in picker and card waste
nt.

h influenced the rankings by yarn
the brightness of color in combina-
irable maturity index. The third
had a mean color index slightly above
ed group, but the maturity index was
) Uniformity ratio does not differ
e groups.
| in Table 3 include six tandem-saw
les from the crop of 1959. Use of
t as a guide to yarn appearance grade
d cotton was less reliable than in the
The groups with the greatest nonlint
e highest yarn appearance grades. The
content fiber processed into yarn with
m appearance grades. Similar results
respect to picker and card waste.
 in nonlint content and picker and
tween the first two groups was not
W processing waste traditionally has
ed with superior yarn appearance.
lensive cleaning of lint impairs some
 surface qualities of the fiber which
high spinning performance.

The first ranked group was superior in the desir-
able fiber properties of maturity and color. The
second ranked group had a lower color index than
the third; the maturity index was similar. The rank-
ing of the third group cannot be explained by rela-
tive color, maturity or uniformity of fiber length.

BRAZOS RIVER VALLEY

Table 4 contains fiber properties and spinning
data on 14 bales produced in the Brazos River Valley
in 1957. Seven bales were processed through single-
saw type lint cleaners, three were cleaned by tandem-
saw combinations, two by air-jetsaw and two were
not lint-cleaned. :

There was no significant difference in nonlint
content between the two lowest yarn appearance
groups (100 and 95). The difference in nonlint
content between the 105 yarn appearance group and
the 100 group was not significant. However, the
highest nonlint content of a single test group ranked
was 4.17 percent in the 105 group.

In the first of the four yarn appearance group-
ings, nonlint content was indicative of superior yarn
grade. As more intensive lint cleaning was used in
the third and fourth ranked groups, nonlint content
was less reliable as a measure of desirable yarn
appearance.

The factors which contributed to the highest
ranking samples in yarn appearance were brightness
of color (measured by the Colorimeter) combined
with one of the three top maturity indexes. One
bale in the second ranked group (105) had brighter
color, but the maturity index was the lowest of the
group.

The data in Table 5 include 12 bales of the
1958 crop from two farms. All of the cottons in this
lot were ginned by the same plant, with moderate

5



before-ginning cleaning and one-stage saw-type comber ence in the nonlint content between the B
lint cleaning. The yarn from six bales graded 105; appearance groups; the group graded 105 I
the remainder 100. There was a significant differ- lowest percentage. There was a slight b

TABLE 4. FIBER PROPERTIES AND SPINNING PERFORMANCE, BRAZOS RIVER VALLEY COTTONS, 195]
CLEANED WITH THREE TYPES OF LINT CLEANERS AND NO LINT CLEANERS

Fiber
tensile
Fine- strength, Non- sl
ness, 000’s d Colorimeter lint ¥
T)ilpe i Date Tests, M?tu- micro- pounds Liugth Um.- Grade con- picker
nt v o o o ity grams  per U.H.M., formity e Grade e & card,
cleaning 8t index per square inches ratio Rd. +b equiv- per-’ per-
inch inch, alent cent cent
zero
gauge
Air-jet-saw 109 1 81 4.5 87 1.05 78 94 74.8 8.4 97 1.83 6.59
Mean 1 81 4.5 87 1.05 78 94 74.8 8.4 97 1.83 6.59
No lint
cleaner 102 1 79 4.2 84 1.05 79 76 66.5 7.9 85 6.92 12.49
No lint
cleaner 10-2 1 81 4.4 83 1.08 81 76 62.5 7.5 76 6.25 12.02
Single-saw 10-4 i 78 4.2 81 1.14 80 94 75.5 8.7 100 2.13 6.78
Tandem-saw 11-1 1 81 4.4 77 1.05 78 94 71.1 8.0 89 3.27 8.63
Mean 4 80 4.3 81 1.08 79 85 68.6 8.0 85 4.17 9.68
Tandem-saw 10-4 1 77 4.2 84 112 79 85 70.5 8.1 94 2.99 8.24
Single-saw 10-7 1 79 4.4 79 1.10 79 85 71.1 8.1 94 3.29 8.39
Single-saw 11-1 1 77 4.0 77 1.07 80 85 66.5 7.4 85 4.40 10.16
Tandem-saw 124 1 79 4.4 79 1.08 80 85 65.5 8.0 85 3.73 8.54
Single-saw 12-15 1 76 4.0 79 1.06 78 85 70.5 7.1 85 4.64 8.73
Mean 5 77 4.2 80 1.08 79 85 68.7 7.7 85 3.76 8.79
Air-jetsaw  10-10 1 73 35 84 1.01 79 85 66.5 7.9 85 3.36 7.25
Single-saw 12-4 1 76 4.0 78 1.02 78 85 66.3 8.6 85 4.49 10.14
Single-saw = 125 g 79 4.3 75 1.07 79 85 68.5 7.3 85 3.82 9.81
Single-saw 12-5 1 78 4.2 82 1.05 80 85 63.1 7.6 80 4.04 9.77
Mean 4 76 3.7 80 1.04 79 85 66.1 7.8 85 3.91 8.92

TABLE 5. FIBER PROPERTIES AND SPINNING PERFORMANCE, BRAZOS RIVER VALLEY COTTONS,
CLEANED WITH SINGLE-SAW TYPE LINT CLEANERS BY ONE GIN PLANT

Fiber
tensile
Fine- strength, Non- Wil
ness, 000’s § Colorimeter lint v
T pae Te, M2 mico pounds LI U G o = B
5 H.M., %
cleaning ginned number index g';)aer;ls - (fue :re inches ratio index Rd. +b equiv- te::, per- ’
inch inch, g (?ent Ceut
zero
gauge
Single-saw 99 1 82 4.8 78 1.12 82 94 735 8.8 97 2.79 6.89
Single-saw 99 1 80 4.8 85 1.02 80 100 75.5 8.8 100 2.55 6.62
Single-saw 10-3 1 79 4.5 80 1.05 79 85 67.0 LA 85 4.00 8.10
Single-saw 9-30 /| 80 4.6 80 1.09 80 94 71.7 7.8 94 3.20 6.89
Single-saw 9-30 1 80 4.6 81 1.12 80 85 69.4 8.0 85 5.85 9.17
Single-saw 10-10 1 81 4.8 77 1.12 79 85 67.0 v fr | 85 4.95 8.81
Mean 6 80 4.7 80 1.08 80 90 70.6 8.1 94 3.72 7.68
Single-saw 9-15 1 81 4.4 82 1.12 79 94 72.4 8.3 94 3.94 7.51
Single-saw 9-15 1 79 4.1 81 1.12 79 89 73.0 8.2 94 5.30 8.00
Single-saw 10-6 1 81 4.8 83 1.08 81 85 68.7 7.9 85 4.47 8.31
Single-saw 10-16 1 78 4.4 82 1.06 77 85 69.4 7.8 85 5.25 9.09
Single-saw 10-20 1 79 4.6 79 1.10 82 89 70.5 7.5 85 3.26 7.04
Single-saw 10-20 1 79 4.6 81 1.11 82 85 73.0 7.3 94 4.40 8.07
Mean 6 79 4.5 81 1.10 80 88 71.2 7.8 94 4.38 7.98




6. FIBER PROPERTIES AND SPINNING PERFORMANCE, BRAZOS RIVER VALLEY COTTONS, 1959 CROP
I.PICKED FROM ONE FARM, CLEANED WITH SINGLE-SAW TYPE LINT CLEANERS, BY ONE GIN PLANT

Fiber
tensile A
Fine- strength, Non- Average verage
ness, 000’s . Colorimeter lint Waste yarn yarn
Matu p Length  Uni- picker appear-
< micro- pounds : .. Grade con- break
rity U.H.M., formity . Grade & card ance,
grams per 3 index % tent, > factor, \
index inches ratio Rd. +b equiv- per- 22’s &
Y- ST alent P ek gy
inch inch, cent cent 50’s .
index
zero
gauge
79 4.4 77 1.08 81 85 74.3 8.0 97 3.85 7.90 2373 115
83 4.9 80 1.08 80 89 73.5 8.8 97 4.20 7.83 2374 110
81 4.6 78 1.08 80+ 87 73.9 8.4 97 4.02 7.86 2373 112
81 4.8 i} 1.07 79 89 68.7 8.5 89 3.46 7.58 2218 105
79 4.6 74 1.06 79 89 70.4 8.3 94 3.22 8.55 2055 105
79 4.6 74 1.06 79 89 70.5 8.3 94 3.10 8.13 2147 105
80 4.7 75 1.06 79 89 69.8 8.4 92 3.25 8.07 2140 105
79 4.6 77 1.05 78 94 735 8.1 94 2.70 6.36 2143 100
79 4.4 76 1.06 80 89 70.2 8.6 94 3.40 8.18 2124 100
79 4.4 77 1.06 78 85 69.4 8.5 94 4.35 8.53 2105 100
79 4.4 74 1.03 77 85 68.5 8.2 85 4.18 9.25 2102 100
79 4.4 76 1.05 78 88 70.3 8.3 92 3.59 8.08 2118 100
81 4.7 74 1.07 79 85 65.7 7.8 85 3.80 9.85 2016 95
80 4.6 79 1.06 77 85 71.3 8.1 94 3.27 8.84 2182 95
77 4.0 78 1.06 78 85 71.0 8.1 94 3.60 9.06 2259 95
81 4.5 76 1.07 77 88 70.5 8.5 94 822 7.64 2202 95
80 4.4 77 1.06 78 86 69.5 8.1 92 3.46 8.81 2164 95

difference in picker and card waste. Non-
t gave a reliable indication of yarn quality;
card waste did not. The mean Colorimeter

5. The higher appearance groups had a
y higher fiber maturity index. There was
ice in uniformity ratio between the two

b contains data on 13 machine-picked bales
Lcrop from the same farm. All were proc-
e same gin that was used in 1958. Nonlint
5§ not an accurate criterion of potential
rance index. The group having the great-
content had the highest yarn appearance
s nonlint content was significantly above
 second ranked yarn appearance group.
, third and fourth-ranked groups did not
ficantly in nonlint content. The first-
-apperance group differed significantly in
ard waste only when compared with the
d group. The spread in this instance was
ercent. Nonlint content, as well as picker
ste, were not reliable criterion of yarn
index even though nonlint content is
n cotton grade determination.

mbination of bright color and high matu-
as the most significant indication of
n appearance grade.

The cottons in this project were in- the white
category. There were no spotted, tinged or off-color
bales.
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Thé Texas Agricultural Expe
is the public agricultural research
of the State of Texas, and is or
parts of the Texas A&M Collegs

IN THE MAIN STATION, with headquarters at College Station,
matter departments, 2 service departments, 3 regulato

administrative staff. Located out in the major agricultun:{ !
21 substations and 9 field laboratories. In addition, there are
stations owned by other agencies. Cooperating agencies il
Forest Service, Game and Fish Commission of Texas, Tex
U. S. Department of Agriculture, University of Texas, Tex
College, Texas College of Arts and Industries and the

experiments are conducted on farms and ranches and in

THE TEXAS STATION is conducting about 400 active research p
in 25 programs, which include all phases of agriculture in
these are: '
Conservation and improvement of soil
Conservation and use of water
Grasses and legumes
Grain crops
Cotton and other fiber crops
Vegetable crops
Citrus and other subtropical fruits
Fruits and nuts
Oil seed crops
Ornamental plants
Brush and weeds
Insects

Beef cattle
Dairy cattle
Sheep and goats
Swine
Chickens and tur
Animal diseases
Fish and game
Farm and ranch ¢
&arm and ranch |
arketing agricu
Rural home N
Rural agricul

Plant diseases

Two additional programs are maintenance and upkeep, and

AGRICULTURAL RESEARCH seeks th
WHYS, the WHENS, the WHERES and
hundreds of problems which confront
farms and ranches, and the many indu
ing on or serving agriculture. Workers
Station and the field units of the Texas At
Experiment Station seek diligently to find s
these problems. :
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