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Evaluation of Cotton CMS Restorers with Different Indicator Traits for Yield, Quality

and Photosynthetic Physiological Characteristics

LIU Ying-xint, WANG Xue-de", NI Mi*, WEN Guo-jit, ZHAO Yi-jing!, HUA Shui-jin?, YUAN Shu-na,
SHAO Ming-yan*

(1. Agronomy Department, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310029, China; 2. Insti-
tute for Crop and Use of Nuclear Technologies, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Four cotton CMS (cytoplasmic mae sterility) restorers with three indicator traits, okra leaf, glandless, and clustered
boll, were developed to overcome the difficulties in determination of restorer gene and preservation of pure state in hybrid seed
production. Three upland cotton restorers and one sea island cotton restorer were used in this research. Their yield, quality and
photosynthetic physiological characteristics were measured and evaluated in cotton hybrid production at seedling, squaring, early
flowering, middle flowering, boll opening, and boll harvesting stage. Compared to the three upland cotton restorers, there were
the best fiber quality and the highest boll numbers per plant in the seaisand cotton restorer with okra leaf indictor. Among the
three upland cotton restorers, the restorer with clustered boll indicator had the highest boll weight and lint yield up to 790.32 kg-
hm? which were related to higher net photosynthetic rate and carbohydrate contents. And, prematurity and light permeation,

which resulted in better lint quaity, appeared well in the restorer with okra leaf indicator. For the restorer with glandless indica
tor, its appearance in yield and quality was second; moreover, its seeds were free of gossypol and suitable for human consump-
tion. The indicator traits of the four restorers were very obvious, and had a favorable use value in preservation of pure state in hy-
brid seed production and parent seed reproduction. Taking example for the restorer with okra leaf indicator, we were able to dis-
tinguish the hybrid plants from selfed plants according to okra leaf indicator in the hybrid seed production.

Key words: cotton, indicator, CM S restorer, hybrid seed production
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Table 1 Comparison of yield and yield components among restorers with different indicator traits

bR % AT /g FRRRESEI 1 K 1% FHEF=E [(kg-hm?)  BARF=a /(kg-hm?)
XU AT 5 3R 4.8:0.03b 10.97+0.47 ¢ 34.98+1.38b  1571.68+57.72b 549.97+17.08 bc
Te AR B 2 4.25+0.02 ¢ 15.13+0.96 abc  40.25+0.79a  1928.69+75.86 ab 776.15+11.89 ab
T SRR £ 2.74+0.08 d 19.27+0.88 a  31.74+1.27c  1582.41+16.53b 500.05+15.28 ¢
IR 7 4.99+0.09 b 13.03+0.97bc  40.44+0.66a  1955.05+87.18 ab 790.32+7.29 ab
Wi Kss Ik (CK) 5.24+0.11a 16.03+0.96ab  39.82+1.38a  2511.89:61.85a 1005.52+29.18 a
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Table 2 Comparison of quality properties among restorers with different indicator traits

FrietkE & YR E /mm AR 1% FH R KR 1% WWr 24 L3R /(CN-texh)
X R E F 29.21+0.26 b 85.8:0.85 ab 4.41+0.17 ab 6.27+0.06 b 28.43+0.95 bc
TR AR 2 28.88+0.74 cd 84.1+0.53 ¢ 4.21+0.08 b 6.17+0.06 C 28.1+1.47 be
W AR E 2 34.01+0.93 a 86.53+0.35 a 4.18+0.25 he 6.5:0.00 a 38.17+0.50 a
MR Z 30.44+1.06 b 84.23+0.57 c 3.88+0.11 ¢ 6.27+0.06 b 30.4+1.83b
Wi K5EPK (CK) 27.43+0.14d 85+0.95 bc 4.69+0.11 a 6.23+0.06 bc 27.3+0.66 C
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Fig. 1 Dynamics of Pn in leaves at different
developmental stages among restorers with different
indicator traits
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Fig. 2 Dynamics of leaf chlorophyll a and chlorophyll b content at different developmental stages among restorers
with different indicator traits
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