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Pima Cotton Genetics
R. G. Percy and E. L. Turcotte

ABSI RACr

Seed increase of 104 accessions and data collection on 65 accessions were obtained in 1988 to
further the maintenance and evaluation of the Gossypium barbadense L. germplasm collection.
In a program of conversion of tropical non flowering cottons to a day - neutral flowering habit, 63
accessions were advanced 1 generation by backcross. A systematic screening of the G. barbadense
collection for bacterial blight resistance involving 200 accessions from 21 countries yielded 8
accessions resistant to races 1, 2, 7, and 18 of the pathogen. Genetic inheritance and linkage
investigations of a male sterile and a foliar mutant progressed. An investigation of the geographic
and taxonomic distribution of the ovate leaf trait was concluded with negative results. The
frequency of the 2 mutant genes ov, and ov2 proved to be too rare to yield meaningful taxonomic
or geographic information about the species. Preliminary results from a performance evaluation
of interspecific hybrid cottons conducted at Maricopa and Safford AZ, indicated strong
environmental influences on hybrids, but generally favorable yield earliness and plant height data
were obtained from the higher -elevation Safford location.

INTRODUCTION

The Pima genetics program is a long -term project with numerous objectives that include: maintaining and
evaluating a collection of primitive Gossypium barbadense L. cottons for potentially useful agronomic traits;
transferring genetic traits that confer tolerance to environmental and biological stresses to Pima breeding lines;
and investigating genetic systems in barbadense to provide information on the inheritance and relationships
of genetic systems in cotton.

MATERIALS AND METHODS

Germplasm accessions are grown each winter at Tecoman, Mexico, to maintain and evaluate the G. barbadense
collection. At Tecoman, data and descriptive information are collected; seed from the cotton accessions are
harvested for collection maintenance; and fiber samples are collected for analysis. At Maricopa, AZ, an
evaluation of the collection for bacterial blight resistance has been conducted for the past 3 years in greenhouses
using races 1, 2, 7, and 18 of the Xanthomonas campestris p.v. malvacearum pathogen.

A program to convert short -day flowering cottons to a day- neutral flowering habit using a backcross scheme
utilizes both the Tecoman winter nursery and the Maricopa research center. Crosses of tropical accessions
with commercial pima are made in the greenhouse at Maricopa, F1 populations are grown in Mexico, and
segregating F2 populations are grown in the field at Maricopa. Flowering segregants are transferred to the
greenhouse where they are backcrossed to their tropical short -day parent.
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Genetic traits currently under investigation include a male- sterility factor and a mutant-leaf trait. Both traits 
have been crossed to genetic marker stocks carrying morphological traits of known linkage or association. 
Segregating F 2 populations will be analyzed in 1989 to determine the inheritance and possible linkage 
relationships of the mutants. An investigation of another mutant phenotype, ovate leaf, was concluded in 1988. 
Segregating F2 populations from crosses of OVI OVI OV20V2' OVl OVI OV20V2 or the OVI OVI OV20V2 test stocks with 37 
accessions from 17 countries were scored to determine if any of the accessions carried 1 or the other of the ov 
genes. Those accessions carrying either gene were to have been analyzed for any taxonomic or geographic 
patterns. 

A performance evaluation of interspecific hybrid cottons was begun at Maricopa and Safford, AZ, in 1988. The 
hybrids tested had short-statured, early-maturing pima cottons specifically developed for hybrid use as 1 parent. 
The pima cottons were crossed with a range of upland cottons to produce F, hybrids. Hybrids and their parents 
were evaluated in replicated field tests. Yield, fiber, and plant height data were obtained at the Safford location. 
At Maricopa a sequential harvest was conducted, allowing maturity data as well as yield, fiber, and plant-height 
data to be collected. 

RESULTS 

Seed from 104 accessions of the germ plasm collection were renewed at Tecoman in 1988. Descriptor notes 
and/or fiber data were obtained from 65 accessions. In the backcross program to convert tropical, non-flowering 
cottons to a day-neutral flowering habit, 63 accessions were advanced 1 generation. Crossing was begun at 
Tecoman to introduce 57 new accessions into the conversion program. 

A survey of the G. barbadense germplasm collection for sources of bacterial blight resistance was completed. 
Eight of the 200 accessions screened were found to possess some degree of resistance to races 1, 2, 7, and 18 
of the pathogen (Table 1). Two of the 8 resistant accessions had been collected outside of G. barbadense's 
native range; the remainder were from within the species' range. Five of the resistant accessions were from 
regions of sympatry with .G. hirsutum L. Of the 5 sympatric accessions, 4 were from a single location and 
probably represent a single source of resistanc--possibly the Bs gene. A screening of 76 accessions from the 
center of diversity of G. barbadense in Peru and Colombia yielded only 1 resistant accession. One or more of 
the resistant accessions may represent a new genetic source of resistance and thus be useful in breeding efforts. 

The crossing of 37 germplasm accessions to a double-homozygote tester stock (OVI OVI OV20V2) of the ovate leaf 
trait produced only 2 deviations from the 15:1 F2 ratio expected if the accession carried neither mutant allele. 
In both instances the ovate phenotype was under-represented rather than over-represented. Two crosses with 
single-gene tester stocks produced deviations from a non-segregating, all-normal leaf F2 population expected in 
the absence of the ovate gene in the accession tested. Therefore, of the 37 accessions tested, only 2 accessions 
might carry genes for the mutant ovate leaf trait. Results indicate that the frequency of the ovate leaf alleles in 
G. barbadense are too rare to yield meaningful information on the taxonomic or geographic distribution of G. 
barbadense popUlations. 

Field evaluation of the performance of F, interspecific hybrids in 1988 produced preliminary results indicating 
strohg environmental influences upon hybrid performance. Whereas at Safford all hybrids maintained a plant 
height (""=90.2 cm) comparable to or shorter than the pima S-6 parent (""=95.0 cm); hybrids at the hotter, lower 
desert location of Maricopa became tall, rank, and late maturing. At Maricopa in 1988, the average height of 
pima S-6 was 156 cm and the average hybrid height was 211 cm. Yield data from Safford in 1988 indicated that 
he FI hybrid generation produced significantly higher (0.01 level) lint yields on 10 plant plots than the parent 
generation. The lint yield of the hybrid generation was 21% greater than that of the parent generation. Yields 
from the Maricopa location have not yet been analyzed, but are not expected to produce the same pattern 
observed at Safford. Fiber quality data are being obtained and will be analyzed. Field evaluations will be 
repeated at Safford and Las Cruces, New Mexico, in 1989. 
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Table 1. Bacterial blight grades of putatively resistant accessions in a
replicated trial.

Accessions Origin

Disease grades by race

Race 1 Race 2 Race 7 Race 18 Mean
SP215 res. ck. 1.4* 1.6 1.8 1.7 1.7

K210 Africa 1.7 2.0 1.7 2.4 1.9

B51 St. Lucia 1.4 3.4 4.2 1.8 2.7

B54 St. Lucia 1.1 3.4 4.5 3.1 3.0

K52 St. Lucia 1.5 3.9 4.1 2.2 2.9

K50 St. Lucia 1.5 4.1 4.2 2.0 2.9

K41 Guatemala 2.1 3.6 4.1 2.0 3.0

K180 Argentina 1.9 4.1 4.6 2.1 3.2

B604 Colombia 1.4 2.7 5.1 2.3 2.9

Mean 1.5 3.4 4.1 2.2 2.8

K217 sus. ck. 4.6 5.5 5.9 3.2 4.8

*Relative
scale:

resistance or susceptibility was determined from the following

< 1.7 highly resistant
1.8 - 2.7 resistant
2.8 - 3.7 moderately resistant
3.8 - 4.7 moderatile susceptible
4.8 - 5.7 susceptible

> 5.8 highly susceptible
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