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Abstract

Closer examination of lint quality characteristics early in variety testing as well as yield is essential in
determining the best varieties to plant for sustainable cotton production. General high volume instrument
(HV1) measurements for fiber quality do examine micronaire, length, strength, length uniformity index and
color grade but cannot focus as succinctly on short fiber content, neps and seed coat fragments, fabric barre
or reduced maintenance as is needed to confirm a high quality cotton fiber for mills. Further examination
of cotton varieties through the use of the advanced fiber information system (AFIS) is essential in early
variety testing through breeder as well as farmer trials in order to confirm cotton quality and its potential at
being sold as premium cotton (Estur, 2004). AFIS and HVI testing along with yield confirm how well the
cotton performed within the environment and management of the field as well as the latitude or adaptation
of each particular variety to the region. Further use of AFIS will help in narrowing top variety choices to
growth regions by providing fiber length by weight and number, length coefficient of variation by weight
and number, upper quartile length, short fiber content by weight and number, net count and size, trash and
dust count and size, visible foreign matter, fineness and maturity which will all provide a shapshot of
variety consistency, performance and quality during the season.

Introduction

Much of the evaluation of cotton is run based on high volume instrument (HVI) testing for measuring fiber
quality. This determination of cotton fiber quality sets the USDA classing, cotton purchasing, bale
management and mix selection of much of the cotton in the United States (Thibodeaux, 2004). It is a fast
and efficient process that can be run by a single operator processing 700 to 800 samples per eight hour day
to record micronaire, length, strength, length uniformity index and color grade. This HVI process does
provide in depth information on cotton quality; however, a new method of testing cotton called AFIS can
provide more detailed information, especially when paired with the testing currently used. The AFIS
system can further refine the information on reduced short fiber content, reduced neps and seed coat
fragments, reduced or eliminated fabric barre as well as reduced maintenance on the cotton tested. AFIS
provides this information through measurements of staple length by weight and number; length coefficient
of variance percentage by weight and number; upper quartile length; short fiber content by weight and
number; nep count and size (including seed coat neps); trash and dust count and size; visible foreign matter;
fineness; and, maturity. This additional information provides more detailed an analysis on the quality
characteristics that are currently sought by foreign cotton buyers—namely staple strength; length and
length uniformity; and, less bale contamination (Bell, 2004). It further provides a way to evaluate the
cotton quality for textile use by providing information toward number and size of neps, seed coat
fragments, maturity and possible stickiness. Where the cotton market is reaching for an enhanced, quality-
based buyer outlet, the AFIS testing provides a means for sellers to show reliability as a supplier including
consistency of quality supplies (shipment to shipment) as well as consistency of fiber quality, particularly
staple strength. In order to determine if additional information could be supplied on two popular Upland
cotton varieties, AFIS testing was performed on Delta and Pineland (DP) 555 and Stoneville (ST) 5599
grown in 2004 around the Mesilla Valley near Las Cruces, New Mexico. This testing was run across two
locations under two different cooperators on each of the two varieties revealing some differences in quality
factors of length and strength—factors often influenced by variety, quality of seed, weather and/or farming
practices in these two similar in maturity cotton varieties.

Materials and Methods

Two trials were run in 2004 on various cotton varieties in order to ascertain differences in Upland cotton
for differences in quantity and quality. Both trials contained both DP 555 and ST 5599 as two of the
varieties within the lineup. Each trial had each variety replicated in strips four times in a randomized,
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replicated plan. Both dates of planting were within two days of each other. One was planted on April 30,
2004 and the other on May 1, 2004 at a seeding rate of six seed per foot at a depth of 1 to 1.5 inches. Each
strip of each variety was four rows in one trial and 6 rows in the second trial, in 40-inch rows, replicated
four times through each trial. Eight-row and twelve-row John Deere equipment was used to plant the trials
with half the boxes containing one variety and the other half containing another variety that then was
flagged to each randomized, replicated strip for the varieties with the only constraint a preset randomization
based on the two-variety planting manner. The soil type for both fields was a clay loam with one of the
fields with drip irrigation just established in the field new for this season at seven inches in depth, a
replacement of a previous drip system that was established closer to the soil surface and the other field
furrow irrigated. The fields for the trials were located just west of La Union, New Mexico, near the
farmer’s residence for the drip irrigated field and just north of La Mesa, New Mexico, near the other
farmer’s residence for the furrow irrigated cotton and within a few miles of each other. Soil temperatures
the previous week were up above 65F at the three inch depth and although consistent for another week, did
dip back down to below 55F during the two weeks following initial seed germination. Readings were taken
on emergence and vigor twice within the first two months and yield was taken based on boll buggy weights
obtained from picking each strip of each variety separately. These weights were then converted to pounds
per acre. Samples were taken of each variety strip and replication and run for lint quality and turnout. This
information was then used to determine actual bales per acre obtained for each variety strip and then
averaged across each variety in each trial to determine yield. These results were then analyzed statistically
to determine differences in varieties across the trials. Samples were hand-ginned and used for the HVI
testing and then were collected back and identified by variety, location and replication and sent for AFIS
testing through Cotton Incorporated to determine if differences existed to further define cotton quality and
variety selection for these varieties grown in the south-central area of New Mexico.

Results and Discussion

Differences between the two varieties within the drip irrigated trial were reported at the 2005 Cotton
Beltwide with emergence and vigor differences shown between DP 555 and ST 5599 (McWilliams, 2005).
Differences in yield were also noted at both locations. The results from this initial testing, including HVI,
are shown in the two tables shown below. Table 1 has the results from the drip irrigated location and
includes all varieties planted in the trial, including DP 555 and ST 5599. Table 2 are the results from the
furrow irrigated trial, including both DP 555 and ST 5599.

Table 1. Agronomic information as well as the final results from cotton quality and quantity testing on DP
555 and ST 5599 as well as other varieties within the trial under drip irrigation.
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Table 2. Agronomic information as well as the final results from cotton quality and quantity testing on DP
555 and ST 5599 as well as other varieties within the trial under furrow irrigation near La Mesa, New
Mexico.
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Differences noted in yield at on the drip irrigated field between DP 555 and ST 5599 but very small
differences in strength testing as well as the other parameters tested on the cotton staple required further
testing to distinguish any quality differences between the two varieties. During 2005, the collected cotton
samples for the two varieties from both trials were mailed to Cotton Incorporated for AFIS testing. Some
differences were noted in nep size and number as well as in other quality characteristics shown below in
Table 3. While several quality differences were noted between the varieties at each location, when the data
was run for differences across both locations and all replications, these quality characteristics showed no
significant differences.

Figure 3. AFIS reporting information across the two varieties grown in two locations with four replications
at each location where DP represents the DP 555 variety and ST represents the ST 5599 variety at either the
drip irrigated location (TEL) or at the furrow-irrigated location (SLO).
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Although both varieties were very close in yield as well as quality characteristics, the use of regular HVI
testing combined with AFIS testing can indeed show some differences in quality. The testing also reveals
that variability does exist across replications and locations when the same cotton variety is tested using
AFIS. In particular, the number of neps, the short fiber content, the dust content, the trash content, and the
seed coat neps can be quite variable even within one variety at one location. However, within some of the
other parameters such as nep size, length by weight and number, upper quartile length, short fiber content,
and fineness, differences were more apparent between the two varieties, showing ST 5599 at a slight
advantage over DP 555 in length by weight and number as well as in less short fiber content.

Conclusions

Use of AFIS testing with new varieties in combination with farm trial testing on emergence, vigor, yield
and quality can provide additional information on cotton varieties if disease package information and
confirmation on each variety is also reviewed. Used over multiple years, more information on variety
stability in both yield and quality can be provided on individual varieties. This will provide farmers an
added edge on variety selection that will help determine best picks under specific management, irrigation,
and quality markets. Even more importantly, this testing in combination specifically with AFIS testing will
show stability of specific varieties across locations and years. AFIS testing will also provide insight into
possible management and variety changes that may enhance staple length and strength while managing to
reduce short fiber content, reduce neps and seed coat fragments, reduce or eliminate fabric barre as well as
reduce maintenance needs at textile factories. Providing the best quality cotton possible from the United
States will place our cotton on par and in better competition with the needs and desires of the world-wide
market.
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