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Genetic Analysis and Preliminary Mapping of a White
Sheath Gene in Maize Inbred Line K10
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Abstract ; Maize with white sheath is one of important materials for genetic research. In this study,the genetic
mechanism and gene loci of the white sheath of maize inbred line K10 were studied. The phenotype of F, generations
produced by reciprocal cross of K10 and other lines showed that white sheath was a recessive trait and controlled by
nuclear genes. The segregation ratios of F, generations were not consistent with Mendel’s regularity of segregation ,in-
dicating white sheath was controlled by multiple genes. The chloroplast ultrastructure of the white sheath and the
green sheath was detected by Transmission Electron Microscope in F, generation group. The results indicated that
complete structure of chloroplast was fewer than the green sheath,and grana as well as thylakoid was absent in most
of the white sheaths. There was no significant difference of chla, chlb, and total chlorophyll contents between the
white sheaths and the green ones. However, all of them were found to be more in the green leaves than white leaves.
By the method of SSR technology the genes controlling the trait of white sheath in maize were mapped on the chro-
mosome 8§ and 9, respectively.
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Fig.1 White leaf sheath phenotypes
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Fig.2 Phenotypes of K10 during different developmental periods
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Table 1 The segregation ratios of normal plant and white leaf sheath plant in nine F, population

PN F, i F, P12 SR AL F, L RE F, 2t R Fy r B LUIE (1 4%)
Cross combination Leaf sheath color No. of investigated No. of white leaf sheath No. of normal leaf Segregation
of F, F, plants in F, sheath plants in F, ratios in F,
48 -2 x K10 £ 3] 357 11 346 1:32
3319 xK10 £ dul 232 7 225 1:32
137 x K10 £ gul 309 9 300 1:32
RO8 x K10 £ 134 4 130 1:32
F13130 x K10 £ 449 15 434 1:28
Mol7 x K10 L qa, 323 14 309 1:22
E7-2xKI10 £ ul 239 17 222 1:13
478 x K10 E5E 176 14 162 1:11
K10 x B370 £ SN 358 17 341 1:20
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Table 2 The chlorophyll contents of the white leaf sheath

and the normal green sheath plants in different

tissues at the seedling stage

MR G (me/)
Content of chlorophyll
AL Hibix
Al Al
Tissues Components IEH bR SR
Normal green White leaf
sheath plants sheath plants
Liges chla 0.752 £0.026a 0.793 £0.071a
Leaf blade chlb 0.198 £0.015a 0.171 +0.036a
chlt 0.860 +0.039a 1.002 +0.093a
-8 chla 0.053 +0.009b 0.094 +0.02c
Leaf sheath chlb 0.084 +0.002b 0.096 +0.007¢

chlt

0.140 +0.012b

0.195 +0.028¢
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Fig. 3 The chloroplast ultrastructure of white leaf sheath and normal sheath plant at jointing stage
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