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Research Application Summary

Combining ability among interspecific (G. hirsutum x G. barbadense) and
mutation derived lines of cotton in fiber quality and agronomic traits

Abstract
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Zambia’s cotton has had a very good reputation on the
international market for a long time. In order to maintain this
reputation, the cotton Development Trust of Zambia continues
to evaluate germplasm for suitable parents. In this study, the
combining ability of crosses between cotton mutants and
interspecific lines was evaluated. Crosses influenced all cotton
quality traits significantly (P<0.01). Both additive and non-
additive gene action were important in controlling all fibre quality
traits except yield and earliness. Narrow sense heritability was
low, implying that selection must be made in later generations
of breeding. Line MFKF-20Kr was the best combiner and
should be considered as a parental source for most quality traits
in Zambia’s cotton.

Key words: Cotton mutants, fibre traits, gene action, heritability,
line by tester analysis

Le coton Zambien a eu une réputation excellente sur le marché
international pendant une longue période. Afin de maintenir
cette réputation, la firme fiduciaire de développement de coton
de la Zambie continue a évaluer le support génétique pour les
parents appropriés. Dans cette étude, la capacité de
combinaison des croix entre les mutants de coton et les lignées
interspécifiques a été évaluée. Les croix ont influencé de
maniére significative (P<0.01) tous les traits de qualité du coton.
L’action additive et I’action non-additive de géne étaient
importantes dans la surveillance de tous les traits de qualité de
fibre excepté le rendement et la précocité. L’héritabilité étroite
de sens était basse, impliquant que le choix doit étre fait dans
les générations postérieures de la reproduction. La lignée
MFKF-20Kr était le meilleur combinateur et devrait étre
considérée comme source parentale pour la plupart des traits
de qualité du coton Zambien.

Mots clés: Mutants du coton, traits de fibre, action de géne,
héritabilité, lignée par analyse du testeur
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Background

Study Description

Research Application
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It is estimated that about 10% of Zambia’s population is either
directly or indirectly deriving benefits from cotton production,
which is the most common cash crop among rural households.
The cash generated from cotton production enables farmers to
access food and other services such as education for children.
Most of the cotton grown in Zambia is exported and has a
favourable standing on the international market is due to its
high quality cotton lint. The continued good reputation of
Zambia’s cotton depends on continuous improvement in the yield
and fiber quality attributes of cotton varieties grown in the
country. This is only possible if suitable parental sources of
economically important traits are known. Interspecific
hybridization and mutagenesis are useful tools in increasing
genetic diversity among elite germplasm lines in upland cotton
for both agronomic and fibre traits (Auld et al., 2000; Gutierrez
et al., 2002). Estimation of genetic parameters of a population
is useful in the plant breeding process in deciding the appropriate
breeding strategy that will utilize the genetic variance present
(Dudley and Moll, 1969). A study with the objective of assessing
the combining ability of cotton mutants and interspecific lines in
agronomic and fiber traits was carried out.

Five interspecific lines were crossed with five mutants and three
parents of mutants in a line by tester mating design during the
2007/08 season at Magoye. Forty F, progeny and thirteen
parents were evaluated in a Randomized Complete Block
Design during 2008/09 season. Collected data included boll count,
days to flowering, days to maturity, boll weight, yield per plant,
ginning outturn, earliness index, fibre length and fibre strength.
Line by tester analysis was used to ascertain the breeding value
of parental genotypes and the mode of inheritance of agronomic
and fiber traits in the population generated.

Analysis of variance revealed that there was significant variation
(p<0.01) in traits such as boll count, days to flowering, days to
maturity, boll weight, yield per plant, ginning outturn, earliness
index, fiber length and fiber strength (Table 1). Line by tester
analysis revealed that both additive and non-additive gene action
were important in the genetic control of all the traits investigated
except yield per plant and earliness index in which there was a
preponderance of additive gene action. Although both additive
and non-additive genetic effects were significant in days to
flowering, days to maturity, boll weight, ginning outturn, fibre
length and fiber strength, non-additive gene action was more
important in the inheritance of these traits. Additive and non-

418



Second RUFORUM Biennial Meeting 20 - 24 September 2010, Entebbe, Uganda

eLT T6T°0 187 90T'0 TL0 8020 960 170 102°0 3S
»xG70'T- *C€G'0- *x8C'L GE0'0- *C60'T- *LT162°0- *x0C'T *8C'T *€9T°0 3-OSLNI
x629°0- G/00°0- *€92°0 660°0- x9.G°0 x£802°0- xL20 x6T°0 x£92°0- a-OSLNI
680°0- SL10°0 xG8'T- *«CET'0 xGZE0 85600 *«x6C'T- «16°0- MravAy O-OSLNI
*V€G°0 €eT0- *ETE'T *G/GT°0- *G8L°0 *€80€0 =70 *CV'0- 8€0°0 d-0OS1NI
*»x6CC'T *G59°0 *x00°L- *C6ST0 *€6G°0- 85600 *19°0- *VT°0- *GLC°0 V-OS1NI
S19153|
61'¢ Zreo 809 GET'0 606°0 920 (4 [4N1) v€0 3S
xx,08°¢- x15°0 xx6L'GT- 1800 *xCBE'T %820 *«x8G'T- A x00€'0- 9T-6T€ 9
%6070~ %G.°0- «1G'T- 90°0- %8G9°0 Z10°0- xL€0- 200~ 800 ezainyp
»x667'€- *IT°0- *»xLT'V- €IT0- *x8GV'T x88¢°0 *79°0- 07’0 80°0- GET 4
*€9Y°0 xG9°0- *x/89- €20°0- CTAN] 2000 *xBEC- xCSG0 700 IM0E-40N
*x6YT'9 *x6€T xGE'0- 9+0'0- *x8EEC- *CSC0- %690~ 8T'0- 900 IMST-9N
*»xGGV'v7- *69°0- *x6L°CC €10°0- *CVE'0- *CTV'0- *x8V'€ *«78'0 80°0- IM0CVZOIN
*»x6TT'V T0°0- *»xT€'L- 200 *0T8°0- %8820 *»xV9'T- *x00'T- ¥1°0- IX0¢-4N
*»xTV7'T *1C0 *xTC' €T LvT0 *»xCVT'T- eeT 0 *xC8'€ 080~ *0¢v'0 IM0Z-dM4IN
saulT

olel (%) e d Aunew Buriamol4
ssaullieg 109 /PIBA wbiem |jog 01 ske@ 01 ske@ wnod jlog  ybuaasalqi4  yibusj alqi4 Sjualed

"S1IeJ] 841y pue d1Wwouoabe 10) s181s81 puUR saul| Jo s19848 Alljige Buluiquiod [easus) T s|gel

419



Recommendation

References

Bbebe, N. etal.

additive gene effects were of equal importance in the inheritance
of the boll count trait. Narrow sense heritability estimates were
low (2.07-19.7%) for the traits studied. In order for selection to
be effective for most traits (except yield per plant and earliness
index) in this population, it must be delayed until later generations
of inbreeding such as F, and F,.

The mutation derived line MFKF-20Kr was the best general
combiner as it had favorable GCA effects for most traits studied.
It should be considered as a parent source of important economic
traits in cotton breeding programmes.
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