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Quality Breeding Outcome and Outlook in Coarse Grain Crops
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National Crop Experiment Station,’,-RDA, Byung Han Choi

ABSTRACT : Coarse grain crops including maize, sorghum, buckwheat, fox-tail

millet, pear]l millet, proso millet and barnyard millet have been used as health food,
feed and industrial materials in Korea for a long time. Korean ancestors thought and
treated them as the very important good crops for human health and the crops have
setved as a dish made with all the grains, particularly in January 15 of the lunar
month in korea because the grains make the five viscera of heart, liVer, spleen, lungs
and kidneys and the six entrails of gall bladder, stomach, small and large intestines,
the paunch, the bladder, and the bowels strong and build healthy body. Thus, the
objectives of the paper were to review and summarize the results obtained from the
quality breeding and functional researches worldwide on nutrition, utilization and
medical action of the coarse grain crops. Maize grain, fresh ear and green fodder
yields have increased since 1960s in Korea. Agronomic traits improvements also
occurred for cold tolerance, disease and insect resistahée, resistance to barrenness,
resistance to lodging, pollen production, grain and seed yields, and eating quality. For
buckwheat, improved summer buckwheat varieties produced more rutin for vegetable

and grain than autumn varieties in Korea.

Key words : Coarse grain crops, corn, millets, sorghum, buckwheat, Quality.
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Com Genes Affecting Carbohydrate Composition of the Kernel

Gene' s(jr?\rt])il C:Or?nrzo Mature kernel phenotype®

amylose extender | ae 5 Tarnished, translucent or opaque,
sometimes semi-full

brittle bt 5 Shrunkeh, opaque to tarnished

brittle-2 bt2 4 Shrunken, opaque to tarnished

dull . du 10 Opaque to tarnished; S.C.° semicollapsed
translucent with some opaque sectors

miniature seed mn 2 Small, somewhat defective kernel, viable

shrunken sh 9 Collapsed, opague

shrunken-2 sh?2 | 3 Shrunken, opaque to translucent

shrunken-4 sh4 5 S'hrunk’en, opaque

soft starch h - Opaque

sugary su 4 Wrinkled, glassy; S.C. not as exireme

sugary-2 su2 6 Slightly tarnished to tarnished

waxy WX 9 Opaque

! All gene loci are named and symbolized using the revised rules for genetic
nomenclature.
2 Adapted from Garwood and Creech.

3 S.C. sweet corn background differs from dent background.
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Corn Genes Affecting Protein Composition of the Kernel.

Gene' Gene symbol | Chromosome Mature kernel phenotype
floury fl 2 - Opaque
floury-2 fIl2 Opaque
floury-3 fI3 - ' Opaque
opaque 0 4 Opaque
opaque-2 02 -7 Opaque
opaque-5 05 7 Opaque
opaque-6 06 Opaque; lethal seedling
opaque-7 o7 10 Opagque
Deftective De-B30 Opagque
endosperm-B30
Mucronate MC ? Opaque

! These loci show dosage effects to varying degrees.

Gene Interaction in Double and Triple Mutant Gene Combinations for Genes
Affecting Kernel Carbohydrates ‘and Proteins.

Genotype Interaction Mature kernel phenotype’

ae bt Epistasis(bt)* Shrunken, opaque to tarnished

bt2 su Epistasis(bt2) Shrunken, translucent to tarnished

sh su Complementarvy Extremely wrinkled, glassy with opaque sectors

02 sh Epistasis(sh) Collapsed, opaque '

ae sh2 wx | Epistasis(sh2) Shrunken, opaque

SuU WX Epistasis(su) Wrinkled, glassy to opaque

ae sh2 wx | Epistasis(sh2) Shrunken, opaque ‘

ae su Complementary | Not as full as ae. translucent (tarnished in
S.C.%) may have opaque caps

ae o2 Epistasis(02) Opaque. tarnished sectors in W23 X L317
background

fl sh2 Epistasis(sh2) Shrunken, opaque

du fl Epistasis(fl) Opaque

ae su su2 | Complementary | Partially wrinkled, translucent to tarnished

ae du wx Complementary | Shrunken, opaque to tarnished; S.C.

semi-collapsed opaque

! Based on Garwood and Creech.
2 Gene expressed is given in parentheses.
3 S.C., sweet com.
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Allelic Variation at the Sugary Locus of Com.

Composition' (mg/g dry weight)
Aliele Name Mature kernel phenotype

Sucrose | Starch | Phytoglycogen
Su-Ref | Retference Wrinkled, glassy 245 77 130
éu—st starchy Wrinkled, glassy crown tull 124 191 122
su-Bn2 | Brawn2 | Wrinkled, glassy less extreme 177 241 %5

than su-Ref

su-am | amylaceous full-near normal 78 356 4

1920 days after pollination. Adapted from Garwood and Vanderslice.

Cloned Genes Involved in Carbohydrate metabolism of Storage Protein Aécumulation

in Corn Kemels.

Gene = Biochemical function

Carbohydrate Metabolism

sh Sucrose éynthase (endosperm specific)

Sus Constitutive sucrose synthase

Sh2 ADP-Glc pyrophosphorylase (54 KD subunit)
bt2 ADP-Glc pyropho‘sphorylase'(GO KD sub'unit)'
WX Starch granule bouind starch synthase

bt Unknown. (merﬁbrane protein)

BE I Branching enzyme Jl |

BE Il Branching enz.ym'é I

Protein Metabolism

02 Leucine-zipper, regulatory protein
Gib 1 Major Globulin Protéin (‘63 KD)
Glb 2 Major Globulin Protein (45 KD)
glutelin-2 Glutelin-2 gene (28 KD)

Zpl, Zp2, etc. Zein protein .
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ST E phytoglycogen o] F7I3REA MEER SBE ZHE 2F30~40
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Fo F4& oz dv. £ dEFF L F(susw) FEFTLEA E£13F, 9
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: wAAF Gt BESTT LPZF FFEolth @EFFY BEE Folv £3F
MF SF o]&& se #AAES su TAA N W S BEREETFIH ol Zo] se
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