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Cotton Research Council
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DAQ 30L Breeding cotton cultivars adapted to management
Jor sustainable yields

ORGANISATION: Queensland Department of Primary Industries

SUPERVISOR: Dr Peter Lawrence (1986/87)
Dr Mal Hunter (1987/88)

PERIOD: 1986/87 and 1987/88

FUNDS: $19,000 (1986/87)
$19,000 (1987/88)

OBJECTIVE: To breed cotton cultivars for high yield under optimum conditions, but
which also produce high yields in poorer environments.

SUMMARY: Advanced breeding selections initially selected at Biloela outyielded
CSIRO selections initially selected at Narrabri. In contrast, the
Biloela selections were low yielders when tested in New South Wales
(NSW). The highest yielding lines on the Darling Downs were those
selections which were initially selected on the Downs,

BACKGROUND

Fifteen to twenty years ago, statistical analyses of genotype-environment interaction indicated
that different cultivars were required for central Queenstand, Darling Downs and NSW cotton
growing areas. The production of such cultivars will more likely be achieved through a local
breeding effort.

The objective of this cotton breeding program is to breed cultivars which are adapted to
central Queensland environments. Specific objectives include the development of cultivars
having high yield, with stability of yield over years, different environments, and different crop
inputs; a superior fibre quality (especially high fibre strength); bacterial blight resistance; and
resistance to heliothis and pinkspotted bollworm (obtained by selecting for okra leaf, smooth
leaf, frego bract and nectarilessness).

METHODOLOGY

During the past three years, we have imported 181 genotypes through plant quarantine. They
have various characteristics including high strength, high tannin, glandlessness, earliness, pink
bollworm resistance, stripper types, heliothis resistance, semi-dwarf, non brancliing, bacterial
blight resistance, various boll types, and drought tolerance, These genotypes are being used
as parents in our breeding program.




2

The high volume instrument for fibre testing located at CSIRQO Geelong is enabling us to
evaluate 15 000 samples per year for fibre quality (before HVI we tested 500 samples per
annum). The planting, picking and ginning equipment at Biloela is enabling us to evaluate
4000 genotypes per year for yield, at 2-3 Iocations for some genotypes.

Screening for resistance to bacterial blight commenced in 1986/87 but we were relatively
unsuccessful in achieving a high inoculation rate across plots. Bacterial blight resistance
screening was not continued in 1987/88 because of the unavailability of a cotton breeder to
supervise the work.

Early generation yield trials were evaluated under conditions where nitrogen fertiliser was
applied at 66% of the recommended rate, and irrigation was applied at 130% of the
recommended water deficit. This was our strategy for selecting genotypes that produced high
yields under growing conditions that will probably be used commercially in 10-15 years when
inputs become more costly.

A modified pedigree approach has been followed using F, derived lines for evaluation.
Crosses have involved 2, 3, 4 or 8 parents. F, single plants have been selected for
morphological characters such as leaf shape or leaf hairiness, lint % and fibre quality.
Selection intensity for morphological characters was 50-75%, 50% for lint %, while fibre
quality was selected at an intensity of 60-70%.

Seed cotton yield on F, lines was measured on single rows evaluated in a grid plot design.
These were F,-derived lines in the F,. Lint yield was calculated using the lint % of the F,
single plant modified by a heritability factor of 0.33.

RESULTS

1987/88 Queensland Preliminary Strain Trial

In 1986/87 2604 F, selections were evaluated for yield at Biloela. Of these, 418 lines had
a yield 124% or greater than the Siokra check (see diagram for selection history). These lines
were tested in replicate trials at Biloela and Emerald in 1987/88.

In this trial 25 lines were selected as being superior in yield and fibre quality to the Siokra
and Deltapine 90 checks (refer to table for detailed results). These lines would be tested in
five locations in Queensland and NSW in 1988/89.
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Selection history of 87/88 Queensland Preliminary Strain Trial

153 crosses (yield x quality)

Approx. 30 000 single plants (F, in 85/86)

select for smooth leaf
or okra leaf

Y
11 909 single plants

select lint % > 39.9%

v

6424 single plants

select strength > 25 g/tex
length > 28 mm

3.5 < mic < 5.0
Y
2604 selections (F, in 86/87)
select yield 124% > yield Siokra
¥
418 selections (F, in 87/88
at Biloela & Emerald)
selected for
yield & quality
14
25 selections (88/89 at Emerald,

Biloela, Downs,
Moree, Myall Vale)
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1987/88 Advanced Strain Trial in Biloela and Emerald

1986/87 1988/89

Genotype Yield Selection Test
Site Sites

St825/Siok -37 2119 Bi,DD all
439H/DP90 -16 2111 Bi all
439H/DP90 -41 2005 Bi all
St825/Siok -27 2003 Bi all
DP%0 1977 check
DPY0/Sic 2 -20 1945 Bi, DD all
KNX2019/DP90//Siok -61 1938 Bi all
439H/DPYQ -15 1936 Bi
Sic 2/DP90//KNX0063 -18 1927 Bi
Sicala 1918 check
Sic 2/DP90//Nam -31 1916 Bi
DP90/Sic 2 -14 1909 Bi
DP70/DPS0 -9 1891 Bi
Siokra 215 1881 check
Siok/DPS0 -30 1876 Bi
C315/KNX2019 -15 1872 Bi
Siokra 1780 check
Ac1517BR/Siok -51 1723 Bi, DD afl
CV (%) 10

























