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The Inheritance of Sub-red Plant Mutant from Upland Cotton
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na)

Abstract: A new mutant in upland cotton was reported and named the sub-red plant by Chen Xu-sheng
in 2004. The results of observations on the sub-red plant showed that there were obvious differences
among the sub-red plants, the classic red plants and the normal green plants at every stage. As con-
cerned cotyledon and neonatal color, the classic red plant's was sanguine, the normal green plants was
green while the sub-red mutant’'s was slightly red. During the flowering stage there was visible dis-
tinctness among the three genotypes as following: (1) The color of the intraday flower was different,
the normal green plant’s was white, but the sub-red mutant plant's was ponceau, which surpassed the
classic red plants; (2) The leaf color of classic red plant was red, the normal green plant’s was green
while the sub-red mutant's was slightly red and its leaf color gradated near green as the leaves grew up
gradually.

The inheritance of the sub-red mutant including the leaf color traits and the intraday flower color
was studied. The results showed that the leaf color and flower color were controlled by one pair of
qualitative gene which was expressed incompletely dominant. Linkage analysis showed that the leaf
color trait and the intraday flower color traits were linked completely, while the leaf color trait and the
brown fiber trait were not linked, so two traits were independent inheritance. Allele test indicated
that the mutant gene loci were different from the classic red plant gene loci (R1). According to above
results, it was clear that the sub-red plant was a new quality trait mutant in upland cotton, which
gene was named Rs tentatively.

There are obvious phenotype difference between the sub-red plant mutant and the normal green

plant in seedling and flowering stages. Remarkably, F;, which come from the cross the sub-red mu-
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tant and the normal green plant, has good photosynthesis function. Therefore, we can use the new

mutant trait as an early mark character, and at the same time make use of its F; hybrid to improve

photosynthesis efficiency and to further increase yield. In a word, the mutant will be applied broadly

in breeding.
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Table 2 Colour flower segregation of the cross PD-17 with GK19 in flowering phases

Bt L X2 E

AR FERHAE aie wate =ik BC,—~>1:1 S
F,—>1:2:1

P, PD-17 103 0 0 / /

P, GK19 0 0 66 / /

F PD-17 X GK19 0 96 0 / /
GK19 X PD-17 0 68 0 / /

BC, (GK19XPD-17) X PD-17 39 36 0 0.1200 0.50~0.75

BC: (GK19XPD-17) X GK19 0 63 74 0. 8832 0.25~0. 50

F, PD-17 X GK19 30 58 30 0. 0339 0. 975~0. 99
GK19 X PD-17 35 70 40 0.5172 0.75~0. 90
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Table 3 The linkage relationship between leaf colour and coloar of flower

Bt A X

LK EERBHAE WA ekt BRRaAM gRgt BG—>1:1 B3R
F,—>3:1
P, PD-17 103 0 0 0 / /
P, GK19 0 0 0 66 / /
Fi PD-17 X GK19 96 0 0 0 / /
GK19 X PD-17 68 0 0 0 / /
BC, (GK19X PD-17) X PD-17 75 0 0 0 / /
BC, (GK19X PD-17) X GK19 63 0 0 74 0. 8832 0.25~0.50
F, PD-17 X GK19 88 0 0 30 0.0113 >0. 90
GK19 X PD-17 105 0 0 40 0.5172 0.25~0.50
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Table 4 The linkage between sub-red leaf and brown fiber in the cross PD-17 with GK19
Hip ) X2 E

JLRAM FRERAE WAMFE RAHEE FHEE FHEE TC>1:1:1:1 S
F,>9:3:3:1

P, PD-17 103 0 0 0 / /
P, GK19 0 0 0 66 / /
F, PD-17 X GK19 96 0 0 / /
GK19 XPD-17 68 0 0 0 / /
TC (GK19 X PD-17) X GK19 37 26 32 42 4,1095 0.25~0.50
F, PD-17 X GK19 63 17 21 9 1. 3212 0.50~0.75
GK19 XPD-17 81 22 26 14 3.7599 0.25~0.50
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Table 5 The segregation of the colour of leaves in the

cross PD-17 with classic red leaf varieties

> WRH X f
LK aa g BC—>3:1 #ER
grnt
F,—>15:1
B DDATXPDY mw o / /
PDATX 586 060 / /
¢ (PD7XPD9)XCKLY w4 00759 0.75~0.90
(PD7XT586) X GK19 4 0042 0.75~0.90
F DDATXPDY woow 04013 0.50~0.7

PD17XT586 307 2 0.0130 >0.90
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Table 6 Comparison photosynthesis intensity of different

colour leaf types in segeration F,

FEEARE
¥ X iBN g d® k)
boANy 12. 84 8.56 10. 70
Wkt 27.10 22.21 24.65
3 4.89 21. 80 13. 35
3 ik
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