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SUMMARY

The primary goal of the Arkansas Cotton Variety Test is to provide unbiased data regarding the agronomic per-
formance of cotton varieties and advanced breeding lines in the major cotton-growing areas of Arkansas. This
information helps seed companies establish marketing strategies and assists producers in choosing varieties to
plant. These annual evaluations will then facilitate the inclusion of new, improved genetic material in Arkansas
cotton production. Adaptation of varieties is determined by evaluating the lines at four University of Arkansas
research sites (near Keiser, Judd Hill, Marianna, and Rohwer) and one off-station site (near Manila). The 2006
main test was separated into two 26-entry experiments, one for Round-up Ready Flex varieties and one for non-
Flex varieties. The 2006 Ist-year test included 23 entries and three check varieties. Two common check vari-
eties were included in each of the three experiments. Reported data include yield, lint percentage, plant height,
open bolls, yield component variables, fiber properties, Verticillium wilt, leaf pubescence, and bract parameters.
Entries in all three experiments were evaluated for response to tarnished plant bug in a separate test at Keiser.
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Introduction

he purpose of the University of Arkansas

Cotton Variety Testing Program is to provide

unbiased comparisons of cotton varieties
and advanced breeding lines over a range of environ-
ments. Data from these tests help to identify the poten-
tial adaptability of varieties to particular cotton growing
regions of the state. Bourland et al. (2000) documented
several unintentional biases, which are inherent to the
Arkansas cotton variety testing program. These include
management associated with varieties expressing herbi-
cide and insect resistance. The biases tend to cancel each
other so that no great advantage is given to any particu-
lar variety. Since evaluation of genetic differences
among entries is the ultimate goal of the evaluations, all
varieties are treated identically within a location. No
specialized production inputs were implemented with
respect to genetically enhanced varieties. Round-up
Ready® varieties, Liberty Link® varieties, Bt varieties and
conventional varieties were all treated equally with
respect to weed and insect control.

Cotton varieties that were evaluated in the 2005
Arkansas Cotton Variety Test and were re-submitted in
2006 were entered in the 2006 main variety test. Due to
the large number of varieties, the 2006 main test was
separated into two experiments, one for non-Round-up
Ready Flex® varieties and one for Round-up Ready Flex®
varieties. Lines that were not evaluated in the 2005 test
were entered into the 2006 1st year variety test.

Common check varieties were included in each of the

three experiments.
Materials and Methods

Each of the 2006 experiments (both main test
experiments as well as the 1st year experiment) included
26 entries. The 2006 main Flex experiment included 24
Flex entries and two check varieties (Table 1). The 1st
year experiment included 23 entries plus three check
varieties. Check varieties in each experiment were cho-
sen at the discretion of the project leader. All test sites
included the same entries. Replications of the three
experiments were randomized within each field.

Test sites included the Northeast Research and
Extension Center at Keiser; the Judd Hill Cooperative
Research Site at Judd Hill (near Trumann); the Lon
Mann Cotton Research Station at Marianna; and the
Southeast Branch Experiment Station at Rohwer. An
irrigated test was conducted at each site and a non-irri-
gated test was conducted at Keiser. An on-farm variety
test was planted near Manila in Mississippi County
(located in northeast Arkansas) on a soil naturally infest-
ed with root-knot nematode, but this site was subse-
quently abandoned due to poor stands. Cultural prac-
tices and weather data (heat units and rainfall) associat-
ed with the test sites are listed in Table 2 and Table 3,
respectively.

Double treated (two fungicides) seed for all entries
were obtained from originators. Prior to planting, all
seed were treated with imidacloprid (Gaucho®) at a rate

IEM. Bourland is center director and professor and B.S. Brown is a program technician at the Northeast Research and Extension

Center; .M. Hornbeck is a program technician at the Cotton Branch Experiment Station; K. Kaufman is a program technician

at the Southeast Branch Experiment Station.



of 60z/100 Ib seed. Plots were planted with a constant
number of seed (ca. 4 seed/row ft). All varieties were
planted in two-row plots on 38-inch centers and ranged
from 40 to 50 feet in length. Experiments were arranged
in a randomized complete block and replicated four
times. Although exact inputs varied across locations,
cultural inputs at each location were generally based on
University of Arkansas Cooperative Extension Service
recommendations for cotton production, including
COTMAN rules for insecticide termination. All plots
were machine-harvested with 2-row cotton pickers
modified with load cells for harvesting small plots.

Data Collected

Data Collected at Single Location:

Leaf Pubescence: Leaf pubescence was visually rated on
a scale of 1 (smooth leaf) to 7 (very hairy) in the irrigat-
ed experiments at Keiser using the system described by
Bourland et al. (2003). A full-sized leaf, ca. 5-6 nodes
from plant apex, was rated for 6 plants per plot for all 4
replications.

Bract variables: After cutout, a bract from a mid-plant,
Ist position boll was randomly sampled from six
plants/plot (4 replications) in the Keiser-irrigated exper-
iments after cutout. Each bract was examined for mar-
ginal trichome density (no. of trichome/cm) and maxi-
mum length (cm). Means for the six bracts were evalu-
ated as plot means.

Verticillium wilt: The percentage of plants showing wilt
symptoms was estimated (average of visual ratings taken
from both ends of each plot) in the experiments at the
Judd Hill on Sep 13.

Tarnished plant bug (TPB): Entries in the three experi-
ments were evaluated for response to TPB in a separate
field at Keiser. Each experiment included 12 replications
of 1-row plots (18 feet long on 38-inch wide rows). The
experiments were planted on May 17 and managed to
encourage TPB infestations. An area of mustard beside
the field and four rows of frego bract cotton between the
experiments were planted approximately one month
prior to planting the experiments. Response to TPB was
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determined by examining white flowers (6
flowers/plot/day for 9 days in late August) for presence
of anther damage. Accumulate percentage of damaged

flowers ("dirty blooms") was determined for each plot.
Data Collected at All Locations:

Plant Height: Plant height measurements (in cm) were
collected from each variety after defoliation. Average
plant heights for varieties were determined by measur-
ing from the soil surface to the terminal of one averaged
sized plant in each of the two rows. Plot means (average

of the two measurements) were evaluated.

% Open bolls: Immediately before or after first applica-
tion of defoliants, percentage of open bolls was estimat-
ed from the front and back of each plot (4 replications),
then averaged for each plot. Open boll estimates were
not determined at the Rohwer site.

Lint Percentage and Fiber Data: Prior to mechanical
harvest, hand-harvested samples of 50 open bolls were
obtained from two replications at each location. The
samples were obtained by picking all open bolls from
consecutive plants. Within each row of two-row plots, a
site having average or above plant density was chosen
and 25 consecutive bolls were harvested and bulked to
form a 50-boll sample. The 50-boll samples were ginned
(lab gin without the use of lint cleaners) to determine
lint fraction (the percentage of lint weight to seedcotton
weight). Fiber properties determined using HVI classi-
fication included micronaire (Mic), fiber length (Len),
length uniformity index (Unif.), strength (Str.) and elon-
gation (Elo.).

Seed index: Two sets of 50 fuzzy seed from the ginned
seed of each 50-boll sample were counted and weighed.
If the two weights varied greatly, a third sample was
taken. Two consistent weights of 50 seed were added to
obtain fuzzy seed index (weight of 100 seed).

Seed per acre: For each plot, an estimate of number of
seed per acre was determined by multiplying seedcotton
yield (Ib/a converted to g/a) times average seed percent-
age (the percentage of seed weight to seedcotton weight
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in ginned sample, averaged by entry and location over
reps), then divided by average seed weight (average seed
index by entry over reps divided by 100).

Lint index: Lint index (weight of lint on 100 seed) was
determined from 50-boll sample data by dividing lint
weight from ginned sample by the number of seed per
sample (estimated using average seed weight) then mul-
tiplying by 100.

Fibers per seed: Fibers per seed were estimated by divid-
ing lint index by an estimated weight of individual fibers
determined by: (fiber length * length uniformity *
(micronaire/1,000,000)).

Lint Yield: Seedcotton yield per plot (determined by 2-
row cotton picker) was converted to seedcotton yield per
acre then multiplied by average lint percentage (deter-
mined by variety and location) to estimate lint per acre.

Yield Comparisons:

Uncontrolled variation is inherent to collection of
variety performance data (particularly yield data). In
addition to their genetic ability, variation among vari-
eties may be due to slight differences in soil, pest or cli-
matic conditions within a field, various interactions with
specific management practices, or experimental error.
Statistics allow users to define the degree of uncontrolled
variation and to interpret data. The statistical tool used
to compare means in these tests was Fisher’s Protected
Least Significant Difference (LSD). An LSD was calcu-
lated when the F value from ANOVA was significant.
Varietal yields are considered significantly different if the
difference between the mean yields of two varieties is
greater than the LSD value. Differences smaller than the
LSD may have occurred by chance, or due to uncon-
trolled variation and are therefore considered not signif-
icant.

Additional estimates of variation are provided by
measures of R squared and coefficient of variation (CV).
R squared (times 100) indicates the percentage of varia-
tion that is explained by defined sources of variation
(e.g. replication and variety effects within a location).
Confidence in data increases as R squared increases.
Generally, the meaningfulness of difference among

means is questionable when data have R squared values
of less than 50%.
greater as CV declines. Since CV is a function of the

Also, confidence in data becomes

mean of a parameter, R squared is a better tool for com-
paring the precision of different experiments.

Results

Optimal planting conditions throughout the state
generally occurred in early April of 2006. Tests that were
planted in early May tended to produce poor stands and
some had to be re-planted. After May, weather condi-
tions varied greatly between northeast and southeast
Arkansas (Table 3). Northeast Arkansas received ample
rainfall throughout the season, while drought conditions
occurred in southeast Arkansas. Accumulative DD60’s
were near normal for May through July, but were higher
than normal temperatures in August. Temperatures
were cooler than normal in September which delayed
maturity and often hindered defoliation. All tests were
harvested prior to heavy rainfalls that occurred in late
October. Other observations associated with each test
site include:

Manila. This site was initially planted on May 8, and was
replanted on May 22. Erratic stands were produced in
each planting and the experiments at this test site were
subsequently abandoned.

Keiser. The irrigated test was irrigated only once, and
that irrigation was followed by rainfall within a short
time. Consequently, yields in the adjacent irrigated and

non-irrigated tests were similar.

Judd Hill. This site was initially planted on May 2, and
was replanted on May 18. Relatively mild temperatures
and ample rainfall contributed to a high incidence of
Verticillium wilt throughout the test in 2006. Despite
the late planting and incidence of Verticillium wilt, good
yields were attained.

Marianna. Although rainfall in early May delayed plant-
ing, very high yields were attained in 2006.

Rohwer. In most years, yields at Rohwer exceed yields at
other Arkansas test locations. However, low seedling



vigor (early May planting) and high August tempera-
tures reduced yields at Rohwer in 2006.

Entries and participants in the main and 1st year
experiments are listed in Table 1. Cultural inputs and
production information for variety trials at Keiser (irri-
gated and non-irrigated), Judd Hill, Marianna, and
Rohwer are reported in Table 2. Table 3 reports weather
information for north, central, and south Arkansas loca-
tions during the 2006 production season.

Main experiments (non-Flex entries in Tables 4-9
and Flex entries in Table 10-15) of 2006 Arkansas Cotton
Variety Test include varieties that were also evaluated in
2005. Tables 4 and 10 provide results over the five loca-
tions for each experiment. Two and three year yield
means for entries in the main experiments are in Table
16-18. Performance data for first- year entries, which
were evaluated in 2006 but not evaluated in 2005, are in
Tables 19-24. Table 19 provides results over locations,
and Tables 20-24 provide results for each of five loca-
tions. Morphological and host plant resistance measure-
ments for entries in all three experiments are in Tables
25-28.

Appendix tables. Results of replicated on-farm variety
demonstration tests conduced by Cooperative Extension
Service.
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Cultural Inputs and Production Information

Table 1. Participants and entries in the 2006 Arkansas Cotton Variety Test.

Institution/Contact person

Main (Non-Flex) Test

Main (Flex) Test

1st year (Flex & Non-Flex)

Bayer Crop Science/ FM 955 B2LL FM 960 B2R FM 1600 LL FM 9068 F
Macon LaFoe FM 958 LL FM 965 B2LL FM 9060 F FMX06451LLB2
FM 960 BR FM 966 LL FM 9063 B2F FM 960 BR, ck.
Beltwide Cotton Genetics / BW-2038 B2F BW-4630 B2F
Betsy Mullins BW-3255 B2F BW-8391 B2F
BW-4021 B2F
Calif. Planting Cotton Seed Dist./ CS50 RF
Hal Moser
Croplan Genetics CG 3020 B2RF
Jaime Yanes CG 3520 B2RF
CG 4020 B2RF
Delta & Pine Land Company / DP 393, ck. DP 445 BG/RR |DP 110 RF DP 164 B2RF DPLX 06W650 F
David Albers DP 432 RR DP 454 BG/RR |DP 117 B2RF DP 167 RF DP 121 RF
DP 434 RR DP 455 BG/RR |DP 143 B2RF DP 444 BG/RR,ck. | DP 444 BG/RR, ck.
DP 444 BG/RR DP 515 BGII/RR | DP 147 RF
Monsanto/ ST 4575 BR ST 4357 B2RF ST 6611 B2RF ST 4700 B2RF ST 5327 B2RF
Zach Shappley ST 5242 BR ST 4554 B2RF ST 6622 RF ST 4427 B2RF ST 6565 B2RF
ST 5599 BR ST 4664 RF ST 5599 BR, ck ST 5283 RF ST 5599 BR, ck
PhytoGen Seed Co., LLC. / PHY 310 R PHY 470 WR PHY 425 RF PHY 485 WRF
Bobby Haygood PHY 370 WR PHY 480 WR
Syngenta Seeds, Inc. / DX 25105N DX 34102-17 DX 44708
Charles Cook DX 34909
United Agri Products / DG 2100 B2RF DG 2242 B2RF DG 2490 B2RF
Larry Stauber DG 2215 B2RF DG 2520 B2RF DG OA265 BR
University of Arkansas / Arkot 9304a Arkot 9308 Arkot 9214 Arkot 9506
Fred Bourland Arkot 9304b Arkot 9409 Arkot RM24 Arkot 9513




Table 2. Cultural practices for locations of the 2006 Arkansas Cotton Variety Test.
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Fertilizer Planting Irrigation Defoliation Harvest
Location Soil type Irrigation N, P, K date dates date date
Keiser Sharkey clay Furrow 100,0,0 5/16 6/2 915 10/6
Keiser Sharkey clay none 100,0,0 5/16 none 9/15 10/6
Judd Hill Dundee silt loam Furrow 90,28,80 5/18 5/31; 6/9, 30; 7113 9/15 10/3
Marianna Callaway silt loam Furrow 84,0,0 5/18 6/9, 30;7/7, 21; 8/2, 10, 17 9/27 1012
Rohwer Desha silt loam Furrow 100,30,90 5/3 6/14,7/5, 21,81, 9 9/6 9/28

Table 3. Weather summary for the 2006 production

on in north, central and south Arkansas.

Location Month DD60's in 2006 Historical avg.1 DD60's Rainfall (in.) in 2006
Keiser May 358.0 309.6 4.23
(northeast) June 550.0 530.1 5.30
July 624.5 645.4 7.00
August 648.0 576.0 5.61
September 324.0 361.5 4.56
Total 2504.5 2422.6 26.70
Marianna May 330.0 336.2 3.88
(central) June 5255 5415 2.10
July 627.0 648.8 1.26
August 671.5 596.6 2.42
September 352.5 393.1 4.35
Total 2506.5 2516.2 14.01
Rohwer May 294.5 351.4 4.46
(southeast) June 5495 550.6 1.68
July 665.0 661.8 0.08
August 725.0 612.4 2.14
September 374.0 414.0 2.42
Total 2608.0 2590.2 10.78

1/ DD60 (growing degree days based on 60F) from historical weather data, 1948-2005 for Marianna and 1960-2005 for Keiser and Rohwer.

10
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