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ABSTRACT

This is the fourth report in serial studies on the
botanical characters of Korean maize lines collected.
Several plant characters and genetical nature of lines
were investigated and compared among selfed, sibbed
and test crossed lines. Inbreeding depression and
heterosis, and homozygosity expressed in percent
were calculated. Throughout the study a great ex-
tent of variation of plant characters and genetical
variation expressed in terms of inbreeding depression
and heterosis were observed. The observed plant and
genetic variation of plant characters were assumed
to be enough for providing new breeding materials
for future maize breeding program. The degree of
homozygosity of Korean local maize lines suggested
that a great portion of maize grown by Korean
farmers presently are near or close to inbred and
presumed to show a great heterosis when crossed

to divergent lines,
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Table. 1, Mean and other statistics of various characteristics for local maize lines.

Sample size = §9

Degrees of freedom =68

Variable Mean ;izzr:n C.V.lggy  Variance Maxi Mini Range
Plant height (@)F em 147.7 30.2 21.3 916.2 280.0 69.5 1385
” (#)i";ﬁm 155.5 29.1 187 851.7 218.6 83.0 135.6
" (TO), cm 209.8 32.8 156 1,076.4 2985 1336 164.9
Ear length (@), cn 11.6 2.6 23.1 72 180 5.1 12.9
(#) om 141 2.4 176 6.2 20.7 6.8 13.9
(TChcm 181 2.1 119 4.6 22.5 1.7 10.8
Ear diameter (D), em 31 0.4 15.3 0.2 4.5 1.8 2.7
(#) cm 3.4 0.4 121 0.1 4.6 2.3 2.3
(TC) em 3.9 0.3 93 0.1 46 3.3 1.3
Ear weight (@), er 455 24.4 536 . 596.7 140.0 43 135.7
(#), er 776 337 435 1,140.1 210.0 8.0 202.0
(TC) er. 147.0 339 231 1,1543 228.0 52.4 175.6
Kernel wt. (@), gr. 36.4 30.2 56.2 4112 1255 3.4 122.1
per ear (#) gr 64.3 27.2 42.3 7420 167.3 6.1 161.2
(TC) gr. 1231 28.1 22.8 791.3 192.4 455 146.9
100Kernel wt. (D), gr. 16.1 5.5 343 30.9 38.8 7.0 31.8
(#) er 193 4.5 23.3 20.3 308 7.5 233
(TC) gr. 264 4.7 178 22.2 389 8.0 30.9
Kernel wt./ (&®), 4.0 1.4 349 1.9 8.7 1.5 7.2
cob wt (#), 5.4 1.9 348 3.6 9.2 1.7 75
(TC) 5.5 1.5 282 2.4 9.8 2.1 7.1
Virus infection(®), % 243 146 602 215.5 57.6 0.1 51.5
(%) % 21.8 13.7 62.9 190.0 60.0 0.1 59.9
(TC) % 20.9 118 56.8 1415 56.0 0.1 55.9
Tassel. days (D), % 58.3 7.8 429 61.9 80.0 41.0 39.0
(#)» % 57.0 8.5 50.3 73.9 83.0 430 40.0
(TC) % 58.5 4.0 220 16.7 75.0 52.0 23.0
* (@) :selfed *#(4):sibbed *(TC) : Test crossed
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Fig. 1. Growth progress of selfed, sibbed and
test crossed local maize lines collected.
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Frequency distribution of plant height of
selfed, sibbed and test crossed local maize
lines collected.
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Table. 2. Degree of inbreeding depression, heterosis and homozygosity of some characteristics

for local maize lines.
Sample size= 69

Degrees of freedom = 68

. Stadard . . .
Variable Mean Deviation C.V.(%  Variance Maxi . Mini. Range
Plant height A# 6.0 24.6 406.9 605.3 57.7 —56.3 114.1
Bx* 40.0 36.2 90.6 1,3141 181.6 - 283 209.9
CHex 339 55.8 164.5 31215 199.8 —86.1 285.9
Ear length A 159 21.5 134.6 462.6 65.1 —59.2 1244
B 328 32.7 99.6 1,074.3 160.2 —13.0 1733
C 169 46.5 275.4 2,167.8 1926 —63.3 256.0
Ear diameter A 8.6 155 176.2 2330 400 — 259 65.9
B 168 183 108.9 336.2 65.2 — 135 78.7
C 88 294 33L7 864.3 82.6 —521 134.7
Ear weight A 413 449 136.7 2,02L.7 92.1 165.0 257.1
B 89.5 2332 162.1 54,426.6 1,737.5 — 464 1,783.9
C 482 265.6 235.7 70,564.1 1,902.5 —-979 2,2004
Kernel wt. A 43.2 385 105.4 1,488.9 93.8 —1225 2164
per ear B 91.5 256.6 1726 65,864.2 1,950.8 — 451 1,996.0
C 482 282.3 2518 79,7106 2,060.6 —90.0 2,150.6
100Kernel wt. A 152 245 160.8 604.5 56.1 —90.1 146.3
B 42.6 1389 90.5 1,513.2 167.3 —281 1954
C 279 492 178.1 2,4284 188.0 ~ 736 261.6
Kernel wt./ A 12.8 51.2 397.6 2,627.2 717 — 2834 355.1
cob wt. B 131 49.5 3716 2,457.1 194.0 — 620 256.1
C 0.4 91.1 22,362.3 83111 4775 -120.8 598.4
Tasel. days A —2.5 10.6 386.6 1137 14.0 — 1702 84.2
B 4.0 11.4 282.4 131.8 425 - 217 64.3
C 6.8 19.7 290.1 3917 112.7 — 294 142.2

*A
**B : Heterosis=(TC—#),/# X 100
wixC : Homozygosity=B— A

Inbreeding depression=(#—@) /# X 100
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Fig, 3. Frequency distribution of ear length of
selfed, sibbed and test crossed local maize
lines collected.
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SUMMARY

In order to investigate the botanical and genetical

nature of Korean local maize lines collected, a total

of

69 lines were selfed, sibbed and testcrossed in

1978 and planted in 1979 to find any botanical and

genetical differences among lines. The summarized

res
1.

ults are as follows:

The average plant height of sibbed, selfed (Sq),
and testcrossed lines were 155.0 cm., 141.8 cm.,
and 210.0 cm., respectively. The inbreeding coef-
ficient was 6.05%, while the heterosis, 40.0%.

. The ear size also varied with lines and with type

of crosses. The mean ear length of sibbed, selfed
and testcrossed lines were 14.1 cm., 11.6 cm.,
and 18.1 cm., respectively. The inbreeding de-

pression was 16.0%, and the heterosis was 18.1%.

. The inbreeding depression and heterosis of ear

diameter were greater than those of ear length
(8.7% vs 16.8%).

. The ear weight was also showing a great variation

among lines and type of crosses. The mean ear
weight of sibbed, selfed and testcrossed were
77.6 gr., 45.5 gr., and 147.0 gr., respectively. The
inbreeding depression of ear weight was 41.3%,
while the heterosis, 89.6%.

. The mean kernel weight of sibbed, selfed and

testcrossed was 64.3 gr., 36.4 gr., and 123.1 gr.,

respectively.

. The 100 kernel weight was also greatly different

depending on lines. The mean 100 kernel weights
of sibbed, selfed and testcrossed were 19.4 gr.,
16.2 gr., and 24.6 gr., respectively. The inbreeding



depression was 15.4% and the heterosis was
42.9%.

7. There were apparently ten resistant maize lines
against the currently epidemic strip maize mosaic
virus.

8. The difference between inbreeding depression

and heterosis of each character studied was ex-

pressed in homozygosity of the characters. The
homozygosity of all plant characters studied sug-
gested that a great portion of maize lines grown
by Korean farmers are near of close to inbreds
and presumed to show a great heterosis when

crossed to a divergent line.



