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A Study on Genetic Nature of Korean Local Corn Lines
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ABSTRACT

To obtain basic information on the Korean local corn lines a total of 57 lines were selected from 1,000
Korean local collection at Chungnam National University, and classified by principal component analysis, and
genetic nature was investigated. '

There were a great variation in mean values of plant characters of the lines. The mean values of plant charac-
ters except for density of kernels varied with types of crossing. All characters except for tasselling dates were
reduced in magnitude when selfed, while those characters were increased when topcrossed.

The inbreeding depression varied with plant characters and lines. The characters such as yield, kernel weight
per ear, ear weight and plant height showed great degree of inbreeding depression. Group I showed high inbreed-
ing depression in such characters as 100 kernel weight, leaf number, plant height and days to tasselling, while
group Il showed high inbreeding depression in other plant characters.

Heterosis of plant characters varied also with lines. The ear weight, kernel weight per ear, yield, 100 kernel
weight, and plant height were some of the plant characters showing high heterosis. Group II showed high values
of heterosis in such characters as ear length, ear diameter, ear weight, kernel weight per ear, 100 kernel weight
and leaf length, while group I was high in heterosis in other plant characters.

The degree of homozygosity was highest in ear weight (79.1%) and lowest in ear number per plant (-2.1%).
Group II showed higher degree of homozygosity than group I.

Correlation coefficients between characters of sibbed and topcrossed lines were positive for all characters.
Highly significant correlation coefficients between sibbed and topcrossed lines were obtained especially for

characters such as ear number per plant, plant height, leaf length and yield per plot.
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Table 1. Mean and other statistics of various characters for Korean local corn lines.

Sample size = 57 Degrees of freedom = 56
Variable Mean S.D. C.V. Variance Maxi. Mini. Range
Ear length e 11.7 + 15 12.8 2.3 15.0 8.2 6.8
# 12.9 + 15 11.7 2.3 15.7 9.4 6.3
TC 15.9 + 1.6 10.3 2.7 18.8 11.5 7.3
Ear ® 3.2 + 03 9.4 0.1 4.0 2.6 1.4
diameter # 34 £+ 03 7.9 0.1 4.1 2.8 13
TC 3.9 + 0.3 8.0 0.1 4.6 3.1 1.5
Ear @ 48.3 + 16.3 33.6 264.1 1103 14.4 95.9
weight # 58.5 + 204 348 414.8 125.2 22.5 102.7
TC 112.7 + 25.5 22.6 647.7 158.1 50.9 107.2
Ear No. & 1.4 + 04 31.9 0.2 3.0 1.0 2.0
# 1.4 + 0.4 31.3 0.2 3.0 1.0 2.0
TC 1.1 + 0.2 17.3 0.1 1.8 1.0 0.8
Kernel wt. @ 39.8 1+ 14.5 36.5 211.2 92.3 11.3 81.0
per ear # 48.9 + 18.0 36.8 324.2 109.9 18.5 91.4
TC 95.0 + 21.7 23.1 481.7 132.1 41.1 . 90.1
100 kernel ® 15.8 + 38 24.0 14.3 234 6.4 17.0
wt. # 17.1 + 4.1 24.1 16.9 30.2 11.0 19.2
TC 239 + 3.6 15.3 13.2 293 15.2 14.1
Yield &  652.8 +293.3 449 86005.7 1308.9 251.9 1057.0
per plot # 9595 +355.5 37.1 126404.6 1567.8 327.6 124022
TC 1446.9 +410.9 28.4 168850.5 2413.5 761.0 1670.5
Plant & 1952 + 284 14.6 809.1 243.7 130.0 113.7
height # 2219 + 300 13.5 901.9 . 2883 160.0 1283
TC 273.8 + 22.8 8.3 520.5 3233 2203 103.0
Leaf No, ® 11.6 + 2.4 21.0 6.0 ~18.0 6.0 12.0
# 1.9 + 2.7 22.5 7.2 20.0 7.0 13.0
TC 133 + 1.6 12.3 2.7 17.0 9.0 8.0
Leaf length ® 83.0 + 10.9 13.2 1193 98.3 45.0 53.3
# 90.2 + 10.9 121 119.7 110.8 53.5 57.3
TC 100.0 * 6.6 6.6 43.1 113.0 85.4 27.6
Leaf width o 8.5 + 1.4 17.1 2.1 10.7 5.1 5.6
# 9.1 + 1.3 13.8 1.6 11.3 6.5 4.8
TC 10.6 + 0.8 7.7 0.7 12.2 9.5 2.7
Days to @ 72.6 + 88 12.2 78.5 96.0 55.0 41.0
tasselling # 69.9 + 9.0 129 80.9 1010 570 44.0
TC 71.8 + 4.7 6.5 22.1 86.0 62.0 240

!
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Table 2. Degree of inbreeding depression, heterosis and homozygosity of the characters for Korean local majze

lines,
Sample size = 57 Degree of freedom = 56

Variable Mean S.D. C.V.%) Variance Maxi. Mini. Range

Ear length A* 8.9 +10.1 1146 102.8 399 -90 48.9
B** 24.7 +16.7 67.6 278.6 75.5 -10.8 86.3

CH*** 15.8 +20.9 131.9 437.0 63.2 -23.6 86.8

Ear diameter A 5.3 + 8.3 156.0 68.9 25.7 —-15.0 40.7
B 15.1 +10.7 71.1 115.4 37.5 —14.6 52.1

C 9.8 +15.7 159.9 245.0 37.5 —-28.6 66.1

Ear weight A - 135 +26.4 196.1 697.9 70.7 -64.9 135.6
B 92.6 +81.7 72.5 6,674.6 403.5 -24.0 427.5

C 79.1 +91.8 92.5 8,419.1 402.9 -74.5 477.4

Ear No. A 0.0 + 0.2 -14.3 0.1 0.5 - 0.8 1.3
B - 2.1 + 0.3 -77.8 0.1 0.0 - 1.7 1.7

C - 2.1 + 0.4 -50.0 0.2 0.7 - 15 2.2

Kernel wt. A 18.6 +31.2 216.0 973.5 81.9 -71.5 153.4
per ear B 97.3 +85.1 73.0 7,243.8 334,5 -23.7 358.2
C 75.7 +98.9 94.3 9,778.7 330.7 -79.8 410.5

100 kernel wt. A 6.5 +25.0 384.0 604.7 82.2 —48.0 120.2
B 46.9 +38.7 82.7 1,499.5 167.4 -19.2 186.6

C 40.3 +47.9 118.7 2,293.2 154.1 —48.4 202.5

Yield perplot A 26.4 +22.8 86.5 5199 73.4 -12.8 86.2
B 64.3 +70.6 109.8 4,981.3 347.0 —-16.2 363.2

C 37.9 +80.1 211.2 6,418.2 336.6 —68.7 405.3

Plant height A 11,9 + 7.5 63.3 56.4 329 -10.1 43.0
B 25.0 +15.9 63.6 251.6 82.6 - 8.2 90.8

C 13.1 +18.8 143.4 352.0 67.4 —-14.4 81.8

Leaf No. A 0.9 +13.3 154.1 175.6 28.6 —-44 .4 73.0
B 14.4 +16.3 113.2 264.3 55.6 -25.0 80.6

C 13.5 +25.5 188.9 651.3 100.0 -35.0 135.0

Leaf length A 7.7 + 8.1 105.2 65.8 309 - 50 35.9
B 11.5 +13.0 113.5 169.6 66.0 -10.1 76.1

C 3.8 +16.6 441.5 275.6 50.1 -23.9 74.0

Leaf width A 6.6 + 94 143.1 88.4 51.4 - 6.9 57.3
B 18.8 +17.6 93.3 308.5 65.7 - 1.0 66.7

C 12,2 +19.7 161.0 389.0 50.0 —44 .4 94.4

Days to A -39 + 6.1 155.4 36.7 8.5 -23.0 31.5
tasselling B 3.5 + 8.0 228.7 63.3 18.0 -18.2 36.2
C 7.4 +12.0 161.7 142.7 41.0 —24.3 65.3

A* : Inbreeding depression, B** : Heterosis, C*** : Homozygosity.
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Table 3. Mean of various characters and degree of inbreeding depression, heterosis and homozygo-
sity for Korean local corn lines classified by taxonomic distance.

Group Mean Genetic nature
Character 1 I I ) i1
Ear length 11.8 10.5 A* 9.3 1.6
12,9 10.7 B** 249 44.0
TC 16.0 15.3 CHx* 15.7 42.4
Ear diameter 3.3 3.0 A 5.0 2.3
3.4 3.0 B 15.6 17.8
TC 3.9 3.6 C 10.6 15.4
Ear weight 49.1 32.6 A 139 6.1
59.0 349 B 115.5 184.2
TC 1147 101.1 C 98.1 178.1
Ear No. 1.3 2.3 A - 0.03 0.07
1.3 2.5 B - 0.21 - 0.31
TC 1.0 1.7 C - 0.17 - 0.37
Kernel wt, per ear 40.6 27.2 A 15.2 4.4
48.3 28.5 B 115.2 191.8
TC 96 7 84.4 C 100.1 187.4
100 kernel wt. 16.0 10.4 A 6.7 12.7
17.3 11,9 B 45.7 85.9
TC 24.2 22.1 C 39.2 73.2
Yield per plot 664.8 1,049.6 A 28.5 5.9
962.4 1,122.6 B 66.7 55.2
TC 1,455.5 1,751.8 C 38.2 49.3
Plant height 191.0 239.7 A 12.1 7.8
217.6 260.0 B 26.9 13.4
TC 273.1 294.9 C 14.8 5.6
Leaf No. 11.2 17.7 A 0.8 7.0
11.5 19.0 B 15.9 -15.0 -
TC 12.8 16.0 C 15.3 -22.0
Leaf length 83.3 75.7 A 7.7 8.3
90.3 83.2 B 11.6 22.2
TC 100.1 100.4 C 4.0 13.8
Days to taselling 71.3 96.0 A 6.1 0.9
68.9 97.0 B 4.8 -13.8
TC 71.2 83.3 C 9.0 -14.7

A* : Inbreeding depression, B** : Heterosis,
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Table 4. Correlation coefficient between characters of sibbed line and top crossed line for Korean local

maize lines,
Character Ear length Ear diameter Ear weight Ear No. Kernel wt, per ear
Correlation " . - *
coefficient 0.33 0.27 0.31 0.54 0.32
Character 100 kermel wt.  Yield per plot Plant height Leaf No, Leaf length
Correlation . - -
coefficient 0.26 0.43 0.48 0.07 0.58
Character Leaf width Days to tasselling
Correlation . -
coefficient 0.37 0.80
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