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Drought Tolerance In The Progeny Of Interspecific Cotton
Hybrids

R. G. McDaniel and A. K. Dobrenz

Abstract

The F2 and F3 progeny of interspecific cotton crosses were evaluated under field conditions. The
plants were maintained under drip irrigation with stress applied by withholding water during plant
development and early flowering periods. Physiological and biochemical plant responses were
measured throughout the growing season on an array of representative plants from the field
population. Considerable variability was found to exist among these progeny for all traits
measured in both years of the present study. Responses of parental controls were quite consistent

for both seasons.

Introduction and results

The progeny of the original interspecific crosses between Deltapine 90 and Pima S -6 have been evaluated for a
second season at the University of Arizona Tucson experimental farm. F2 progeny were evaluated in the 1991
season, and in the 1992 season. F3 progeny were included in the evaluations in 1992. We anticipate that
backcrosses and intercrosses of individual selections being carried out in the greenhouse this winter will be available
for evaluation under field conditions in the 1993 crop year. In 1992, the basic field protocol was nearly identical
to that described for 1991, with the field entries placed in a randomized complete block, with two irrigation levels
as the main plots. One irrigation level supplied the plants with adequate water via drip lines, to maintain vigorous
plant growth season long. The second level provided a minimal amount of water sufficient to initiate seed
germination and maintain plant growth at a considerably reduced rate in comparison to the other treatment. Each
of twenty five progeny entries was represented twice within each irrigation treatment. Data on transpiration rates,
net photosynthetic rates, stomatal density, branching and flowering patterns, specific leaf weights, and leaf carbon
isotope discrimination were taken at appropriate times during the season. Additionally, selected plants were
harvested, boll counts taken, and lint and seed weight determined. Entire plants were dug at the end of the season,
taken to the greenhouse and used as parents for selective crosses between genotypes which varied significantly in
levels of physiological traits expressed in the field.

Figures one through three present an overview of the variability which we observed for specific leaf weight,
photosynthetic rates and carbon isotope discrimination ratio on selected individual progeny which were measured
during the 1991 growing season. When these progeny, as well as additional F3 progeny were evaluated during the
1992 growing season, many of the entries continued to show wide variability in the expression of most of the
physiological traits measured. This would indicate continued genetic segregation of these materials, an expected
phenomenon among such progeny lineages, as reported by many cotton breeders.

These data illustrated two important points. First, the progeny of our original crosses continue to provide a pool
of variability from which we can select specific levels of expression of physiological and biochemical traits for
further study. Secondly, the expression of a given level of one trait may or may not be closely linked to the
expression of another trait. Heritability analyses are in progress to define the degree of genetic control of several
traits, and their possible linkage relationships.
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Table one illustrates the observed variation in transpiration rate and leaf temperature of some of these progeny

grown in 1992, in comparison with one of the parents, Deltapine Acala 90, and a pima release subsequent to parent
Pima S -6, closely related Pima S -7. Notable here is the higher relative transpiration rate of the Pima S -7, and the

even higher rates observed among segregating progeny. Most plants within these two progeny morphologically
resemble the pima parent. However, their leaf transpiration rates tend to exceed those of the parental type stock
(Pima S -7). Relationships of such data to other traits, and to yield potential of these genotypes under water stress

are presently being analyzed.
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Table 1. Observed variation in Transpiration Rate and Leaf Temperature of Selected
Cotton Progeny. Data are from one day's observations from a series of field observations
during the 1992 season.

Plant I.D. Transpiration Rate Leaf Temperature

Delta Pine 90

(mg cm2 s-') (°C)

21.8

32.9

11.9

24.7

29.4

30.9

33.8

33.2

Plant

2

3

4

1

x + S.E.M.

Pima S -7

22.8 ±4.3 31.8 ±1.0

Plant 1 30.7 31.4

2 44.8 32.0

3 34.8 31.1

4 29.1 30.4

x + S.E.M. 34.9 ±3.5 31.2 ±0.3

Progeny of 3 -4 -5

Plant 1 33.6 31.5

2 46.4 31.0

3 34.4 31.4

4 27.4 30.1

x ± S.E.M. 35.5 ±4.0 31.0 ±.03

Progeny of 5 -5 -1

Plant 1 35.4 31.5

2 47.8 31.5

3 34.2 29.2

4 32.1 29.8

x ± S.E.M. 37.4 ±3.5 30.5 +0.6
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