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ENHANCED YIELD AND QUALITY
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Introduction

The University of Georgia Cotton Breeding Program develops cultivars and germplasm with
traits to meet requirements of growers and manufacturers. Higher and more stable yields
combined with fiber properties required by yarn and textile manufacturers are the goals for
profitable production and processing to support the Georgia Cotton Industry. The objective
of this report is to update progress toward meeting these goals.

Materials and Methods

The general cotton breeding generation advance is as follows. Each year 50-60 F1 crosses
are made and the seed sent to the USDA-ARS Cotton Winter Nursery In Mexico for selfing
to the F2 generation. The annual crossing effort involves mating elite University of Georgia
breeding lines with promising non-transgenic commercial cultivars and germplasm to
produce sets of half-sib families. In 2003, 50 F2-bulk populations from such F1 crosses
were evaluated for lint yield in 2-replicate, randomized complete block designs, with each
set of half-sib F2 families and a check cultivar, Deltapearl, constituting a trial. Of the 50 F2-
bulk populations we evaluated in 2002, 15 were advanced to F3 in 2003 for single plant
selection. About 1500 single plants were selected in the 2003 F3 populations. F3 plants
with lint fractions less than 39% are discarded and then further selected on the basis of
HVI fiber properties. Some 1100 F3 plants selected in 2002 were advanced to F4 progeny
rows in 2003 for evaluation in an un-replicated grid design,  with every 4th row in the trial
assigned to Deltapearl. The trial was machine harvested and the seed-cotton yield of each
F4 progeny row compared with seed-cotton yield of the nearest row of Deltapearl. About
225 F4 progeny significantly out-yielded the nearest check Deltapearl plot in 2002 and
were promoted for testing in F5 preliminary yield trials in 2003. A separate, late-planted
seed increase plot allowed selection for plant type and hand harvest of seed-cotton to
maintain genetic purity of each F5 generation experimental line. Replicated testing of F5
(Preliminary Trials 1-10) and F6 (Advanced Trials 1 & 2) was conducted at the William
Gibbs Research Farm, near Tifton, GA. These trials consisted of 20-25 experimental
entries and two checks planted in three replicate, randomized complete block designs.
Advanced generation (F7 or later) germplasm lines were tested in the 2003 University of
Georgia Official Variety Trials. Prior to machine harvest of all trials except the F2 and F4
generations, 25 unweathered, open bolls from the middle of the fruiting zone was
harvested from each plot, and were subsequently ginned on a 10-saw laboratory model gin
to determine lint fraction. Fiber samples were submitted to the Cotton Incorporated Textile
Services Laboratory for HVI analysis, while Official Variety Trial fiber was subjected to HVI
analysis at a commercial testing laboratory.
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Results and Discussion

The 2003 Preliminary (F5) yield trials revealed a number of lines with lint yields  exceeding
those of the checks Deltapearl or FiberMax 966 (Tables 1-5).  Of the lines with yield
exceeding the checks, several also had desirable fiber lengths, strengths, and micronaire
readings. Some of the best performers were GA2003093, GA2003131, and GA2003138
(Table 3), plus GA2003156, GA2003165, and GA2003178 (Table  4). Because high yield
can be accompanied by undesirably high micronaire readings exceeding 5.0, breeding
cotton with high yield potential and reasonably fine fiber is a challenge. Therefore, the six
F5 lines with promising yield potential and fiber quality will be advanced to the 2004 Official
Variety Trials for more rigorous testing over environments and comparisons with a broad
range of non-transgenic and transgenic varieties. Seed increases of the most promising
lines will be produced in Arizona in 2004 for larger scale trials in 2005.

Results of the 2003 Advanced Trials (F6 generation) testing the 2002 series lines revealed
many with good yield potential compared with Deltapearl, but often high micronaire (Tables
6 and 7). GA2002113 (Table 6) and GA2002207 (Table 7) merit further testing in the 2004
Official Variety Trials with their combination of yield potential and fiber quality, while most
of the remaining lines will be discarded.

We did not conduct an Elite Trial in 2003 in order to accelerate testing advanced lines in
the Official Strains Trials conducted by the Statewide Variety Test Program (Day et al.,
2003). GA2001078 was the best performer in the Earlier Maturity Strains Trials (Table 8),
with the second highest yield averaged over locations and micronaire less than 5.0
combined with one of the longer staple lengths of all entries in the trial. Among lines tested
in the Later Maturity Strains Trials (Table 9), GA2002212, GA2002217, and GA2002167
among others expressed desirable yield potential and fiber quality. Several of the best lines
will be tested in the 2004 UGA Official Variety Trials and Georgia county agent trials if seed
supplies permit.

GA200035, GA200036, and GA200042  were the most consistent performers in the
Dryland and Irrigated Earlier Maturity Variety Trials (Tables 10 and 11), with GA200035
and GA200036 having the best fiber lengths of the three. Lesser yield performance was
observed among advanced GA lines entered into the Dryland and Irrigated Later Maturity
trials (Tables 12 and 13).  GA98033, GA98084, among others will be considered for
release as germplasm in the next year.

Two germplasm lines GA96-211 (May et al., 2004) and GA98028 (May, 2004) were
released in 2003 for use by public and private breeders in an effort to promote germplasm
exchange. GA98033 was found by the Peng Chee laboratory (see report in this volume)
to be capable of regenerating plants from tissue culture (embryogenic). Two years of
testing in the UGA Official Variety Trials (Table 14) shows GA98033 has equal or better
yield potential and fiber quality compared with certain popular transgenic varieties. Since
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most transformation occurs with agronomically obsolete Coker 312 derivatives, the
combination of embryogenic capability and agronomic performance of GA98033 merits
consideration for release as a germplasm line for research purposes. We will apply to the
UGA Plant Variety and Germplasm Release Committee at their next meeting in February
of 2004 to release GA98033 as a germplasm line.

Finally, The University of Georgia Research Foundation has negotiated a contract with
Monsanto’s Cotton States to access the Bollgard II® and Roundup Ready Flex® pest
management traits. GA98028, GA99090, GA200009, GA200062, GA200066, and
GA2001078 were submitted to Cotton States in 2003 for trait introgression, with the
transgenic derivatives due to begin evaluation and selection in the 2005 crop season.
Application to Cotton States has been made to initiate trait introgression in a second slate
of lines and every year thereafter, to result in a pipeline of candidate varieties containing
these popular pest management traits. The University of Georgia Research Foundation
and Cotton States will jointly own any varieties bred with Bollgard II and Roundup Ready
Flex, with seed to be sold under the Cotton States brand.  Cotton States will offer growers
an alternate outlet for improved planting seed with an expanded portfolio of transgenic
varieties containing the most popular herbicide tolerance and insect management
capabilities.
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Table 1. Results of 2003 Preliminary (F5) Trials 1 and 2. 

Deltapearl and FiberMax 966 are check varieties for comparison purposes.
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Table 2. Results of 2003 Preliminary (F5) Trials 3 and 4.

Deltapearl and FiberMax 966 are check varieties for comparison purposes.
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Table 3. Results of 2003 Preliminary (F5) Trials 5 and 6.

Deltapearl and FiberMax 966 are check varieties for comparison purposes.
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Table 4. Results of 2003 Preliminary (F5) Trials 7 and 8.

Deltapearl and FiberMax 966 are check varieties for comparison purposes.
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Table 5. Results of 2003 Preliminary (F5) Trials 9 and 10.

Deltapearl and FiberMax 966 are check varieties for comparison purposes.
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Table 6. Results of 2003 Advanced Trials (AT- F6 generation) 1 and 3.

Deltapearl is the check variety in these breeding trials.
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Table 7. Results of 2003 Advanced Trial (AT- F6 generation) 2 at Tifton and Plains.

Deltapearl is the check variety in these breeding trials.
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Table 8. 2003 University of Georgia Earlier Maturity Strains Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.
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Table 9. 2003 University of Georgia Later Maturity Strains Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.
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Table 10. 2003 University of Georgia Dryland Earlier Maturity Variety Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.
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Table 11. 2003 University of Georgia Irrigated Earlier Maturity Variety Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.
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Table 12. 2003 University of Georgia Dryland Later Maturity Variety Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.



146

Table 13. 2003 University of Georgia Irrigated Later Maturity Variety Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.
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Table 14. 2002-2003 University of Georgia Irrigated Later Maturity Variety Trial.

Trials conducted by University of Georgia Statewide Variety Test Program. Day et al.,
2004.


