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Investigation on Korean Local Maize Lines
V. Variabilities of Plant Characters of Multi-eared and Tillered 'Lines (MET)!

Choe, B. H.*, J. S. Park*, Y. R. Kim* and K. Y. Park**

ABSTRACT

A maize line was selected in 1979 among 1000 Korean local maize lines collected in 1977. The selected
maize line was characterized by having three to four tillers and eight to 10 ears on each individual plant. The
line was assumed to have a great potential as a silage crop. The investigation was conducted as one of the
serial studies on the Korean maize collected lines to provide basic information on the genetic variabilities
of the multi-eared and tillered (MET) line and on other agronomic characters, prior to use the line as material
for future breeding works for silage crop. The MET line and Suwon #19, single cross hybrid, as check variety
were planted on May 1, 15 and 30, in three different levels of plant populations. The results obtained were
summarized as follows:

1. The genetic variabilities of multi-ear and tillering habits were greater than environmental variabilities.

2. Total dry leaf weight of individual plant of MET line was also significantly higher than that of
Suwon #19.

3. The mean number of tillers and ears bearing on the individual plant of MET line varied greatly with
plant densities. The number of tillers and ears was on the average 2.9 and 7.0, respectively, when
planted in 60cm. by 60cm.

4. The total dry matter and dried stem weight of the individual plant on MET line were comparable to
those of Suwon #19.

5. The kernel weight from the individual plant of MET line was 5 to 40% less than that of Suwon #19,
depending upon the plant densities.

6. The Kernel to stover ratio was higher for Suwon #19 than for the MET line. (41% to 35%).

7. The MET line had shown first tiller two weeks after planted on May 1. The second and third tillers
appeared three to five days after the appearance of the first tiller.

8. The MET line was very specific in tillering habits, All the tillers were borne on the first few nodes of
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10.
11.

main stem below the soil surface.

The tillering habits of MET line were vigorous in the early part of the growing season, but less vigorous
in the later part of the growing season. The number of efficient tillers bearing useable ears, was around
two to three, when planted in 60cm. by 60cm.

The difference of plant height between main stem and first few tillers was around 10cm.

The ear size of MET line was around one-third of the major corn belt hybrids. The shape of ear of MET

line was conical, with different diameter.

12. The kernel of the MET line was flinty with small soft starch patches on the endosperm part.
13. The 100 kernel weight was around 15gr., which is about one half of the major high yielding hybrids.
14. The ear height of MET line was comparatively higher than that of Suwon #19.

15. Significantly high and positive phenotypic correlation coefficients were obtained among major plant

characters.

16. The growth rate of MET line was slower than that of Suwon #19.
17. MET line and Suwon #19 were both heavily infected with black streaked mosaic virus.
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Table 1. Environmental and genetic valiabilities of each agronomic characters of MET line and environ-
mental valiability of Suweon # 19 when planted at different planting dates and densities.

Environmental valiability

Genetic valiabilty

Characters Statistics

MET Suweon #19 MET
No. of tillers ~plant X 2.2 1.0 -
Sd 0.66 0.0 0.66
sd 0.22 0.00 0.22
s? 0.44 0.0 0.44
cv (%) 300 0.0 30.0
No. of ears /plant X . 454 1.0 -
Sd 1.65 0.0 1.65
sd 0.55 0.0 0.55
s? 2.73 0.0 2.73
cv (%) 36 0.0 36
Dry matter /plant, gr. % 616.5 566.86 -
sd 224.98 182.71 42.27
sd 53.03 60.90 ~17.87
52 50,614.8 33,383.1 17,231.7
v (%) 36.5 32.2 43
Leaf weight /plant, gr. X 115.82 58.13 57.69
sd 43.31 12.96 30.35
sd 10.21 4.32 5.89
s? 1,876.16 167.96 1,708.2
ov (%) 37.4 22.3 15.1
Stem weight ~plant, gr. X 106.5 100.1 -
sd 30.2 41.0 -108
sd 7.12 13.65 ~6.53
s? 912.28 1,681.0 - 768.8
cv (%) 28.4 40.9 -125
Kernel wt. /plant, gr. X 153.0 170.3 -
sd 52.47 65.95 -13.48
sd 12.37 21.98 - 961
s? 2,753.5 4,349.7 -1,596.2
cv (%) 343 38.7 -44
Grain “stover ratio,/plant, % X 34.1 423 -
Sd 8.98 6.72 2.26
Sd 2.12 2.24 -0.11
st 80.63 45.12 35.51
cv (%) 26.3 15.9 10.6
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Table 3. Analysis of variance for each character of individual plant, only F values
for source of variation were presented,

Source of Total Kernel  Kernel /
variation D.F dry wt. Leaf wt. Stem wt. wi. stover
Plant. date, D 2 5.7 0.1 4.8 16.5 0.0
Error 2
Variety, V 1 2.1 24.5% 2.0 9.8 31
DXV 2 0.1 0.3 3.4 9.2 4.0
Error 3
Density, S 2 92.7%* 22.3%*  127.5%*% 161.2%* 0.1
DxS 4 1.0 0.4 3.6* 2.2 1.0
SxV 2 2.5 6.6* 7.4%%* 2.9 0.0
DXS8SxV 4 1.5 1.1 0.6 3.9* 0.9
Error 12

* Significant at 5% level
** Significant at 1% level

TR mel h2sle st METHR#S 228t
Yk ol golA EET AXNY BRE KE
QA KE 1957 METRAER S 27 mEolvh

KER 19 $E7F HETEA met el 2871 Adde
ol ool BifE sl we} Bindte EIE| Bt K
Ee #@mich 27 W) D3ARY D28 HF§

o ke o ggich METHR#o glodAs R
HRE vt B XESL HELSS Bk 3
golgd ot HEL XHEE BLE B 2R
Wl HE W EEEEL A4Y Ao FUT RiE
mEE D3° otvlx D2ex & 4 Adch

Table 4. The average number of tillers per plant of MET line at various growing stages when
planted at the different planting dates and densities.

Plant. Growing stages
Plant dates .
density June 20 June 30 July 10 July 30 at harvest
May 1 D) 3.3 2.9 2.5 1.7 1.5
D2 4.8 5.1 4.8 3.2 2.5
D3 4.6 4.9 5.0 3.9 32
Mean (4.2) (4.3) “.1 (2.9) Xy
May 15 b1 2.4 31 3.2 2.4 1.6
D2 2.4 2.7 2.9 2.8 1.9
D3 2.5 38 4.4 2.3 2.7
Mean (2.4) (3.2) (3.5) (2.8) QD
May 30 D1 1.6 2.1 1.8 1.6 1.2
D2 1.7 1.9 31 2.9 2.5
D3 2.1 1.9 3.2 3.0 2.6
Mean (1.8 (2.0) @mn (2.5) @n

LSD at 5% between two levels of planting dates : 2,13

LSD at 5% bhetween two levels of growing stages : (.39

LSD at 5% between two levels of growing stages at the same level of dates : 0.68
LSD at 5% between two levels of planting dates at the same level of stages : 2.13
LSD at 5% between two levels of planting densities : (.48

LSD at 5% between two levels of planting densities at the same level dates : (.82
LSD at 59 between two levels of planting dates at the same level of density: 2,14
LSD at 5% between two levels of density at the same level of stages: 1.06

LSDat 5% between two levels of stages at the same level of density : (.95
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Photo. 1. Tillering habits of MET line in early
part of growth.
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Phote. 2. Appearance of first tiller from the first
node of main stem. The 2nd and 3rd
leaves of main stem were wholly devel -
oped.
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Table 5. The average main stem and tiller heights of MET line when planted at
different planting dates and density, cm.

Plant. dates Gedy s dhe e e er
May D1 243.0 211.7
D2 2323 2158 213.5 2135
D3 2488 230.7 229.4 204.2 188.5
May 15 D1 2316 209.0
D2 224.5 203.2 180.3
D3 2384 2231 194.0 167.3
May 30 D1 2369 229.0
D2 2081 198.2 191.8 1505
. DB 2316 __ 2153 __ 2044 1802 __ —
Mean * 2396 223.6 209.3 183.6
Difference ** 16.0 14.3 25.7

¥ Mean of D3 irrespective of planting dates
** Difference between two tillers

Folr), o] oo AHEERC TElE o4 HE ¢
of B SES 3ol thg ol &l tiE AFHEH K 6,
73 el
Table 6. Average ear size of MET line when
planted at different planting dates and
densities, cm.

Plant.  Plant. Length Diameter
dates density Long Short
May 1 D1 10.7 33 39
D2 9.4 31 2.7
D3 9.6 3.2 3.0
May 15 D1 9.4 31 2.8
"D2 10.0 3.0 2.8
D3 9.6 3.1 2.8
May 30 D1 9.3 31 2.8
D2 9.0 3.0 2.8
D3 8.6 2.8 2.6

% 61 A METHR#S ol 42 ook hiafrel
A7 5 2(EEES GHELAN 248 2 MET
Hgke] olatel KIE 198 7Bt o} S4qols =
2] AERio] ohvm %ol melde HAT A= g
o4 £ XA 273 ARt yF METHRA
ol Aol HBREMY HEFEA T MER —E3t
o 10cm @Aoja 3P 27cmelA 3cmel 31
5ol dgdch, olebde MET %Z#te £ o4 =7
2 Bol KE 195 ol & mrd HEste & W

o at=lE e ojaddl EYdl et
g EEE ZEle oA HAW R TeA
- HlS) o] ol 42 B FHo FEAR HEX

N ® £ wyvh B EE 2t o4 RiEE

froll meh EES QA F2 BRET FSole B

o] 7S ulstel nrh gol Yok FEEA 3l

ME A—% F%E 2o BEGL2H HEEd 2
£ o)44E B £ A Aoith BEMES

ZRA g1 HET D3 A% FF olA4FE 21

Fxd 311, Bo8EE 23M, BISEZE

LTEEAN EgA HEE2 Wizl ozt 1 @Y

ol4trt BT ¥ + AP (AA 3).
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Pho;o. 3. Ears on"each main stem and tiller.
MET FZ#%e] ko #Hgess 5 @RI <
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Table 7. The average number of ears borne on main stem and tillers of MET line when planted
in different planting dates and densities.

oo Dl N B B D DR e
May 1 D1 2.2 1.3 35
D2 2.5 19 1.6 6.0
D3 3.6 2.3 1.8 1.0 1.0 9.7

Mean (2.8) (1.8) an (1.0)
May 15 D1 2.3 1.5 3.8
D2 2.5 1.6 1.3 5.4
D3 2.8 1.9 1.3 1.2 7.2

Mean (2.5) an (1.3 (1.2)
May 30 D1 2.1 2.1
D2 2.3 2.0 1.4 1.0 6.7
D3 2.8 2.6 2.0 1.5 8.9

Mean (2.4) 2.3) an (1.2)

Mean * 3D (2.3 an .2)

* Average number of ears when planted in planting density 3(D 3) irrespective of

planting dates.
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B 19 %7t 30gr LIk Hed K3l METH$S 14
~15gr dtell == /PRI ez ol &
Ble fifts FEolu HEX met haxgt #iEm
o =RE 120 WA 150cmol] 3o} HEH EHRES

=& Zo HEeld HEESI o MR &
437t e stor METHR#S R ol
e wiEE ZREIAF T Aol

5. £ Mol 88 TE Ky %7 M
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Table 8. Phenotypic correlation coefficients among main plant characters of MET line and Suweon # 19 ,

on the basis of air - dried individual plant.

1 2 3 4 5 6 7 8 9 10
1. Total dry matter 066 054 089 065 082 095 050 -~ -
9. Total leaf wt. 0.95 066 066 090 093 045 -018 - -
3, Total stem wt. 0.90 083 065 064 063 036 -017 - -
4. Total ear wt. 095 086 084 061 083 085 050 - -
5. Total hust wt. 096 093 088 0.88 090 042 -002 - -
6. Total cob wt. 093 088 076 085 0.89 0.66 009 - -
7. Total kernel wt. 0.85 0.79 069 0.68 0.79 0.90 0.73 - -
8. Kernel ~stover -020 -020 -024 -042 -021 —-041 032 - -
9. Number of tiller 0.94 0.90 087 0.01 0.86 0.88 0.79 -0.25 -
10. Number of ear 097 092 08 093 093 08 079 -023 092

Note : 1. Above diagonal is for Suweon # 19 and below for MET line.
2. Variance for number of tiller and ear of Suweon# 19 hybrid was zero and no r values

were obtained for those characters.
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Table 9. Average plant height of MET line and Suweon #19 at three different growing periods
when planted on different dates planting densities, cm.

Plant.

Plant. dates density Variety
May 1 D1 MET
Suweon # 19
D2 MET
Suweon # 19
D3 MET
Suweon # 19
May 15 D1 MET
Suweon # 19
D2 MET
Suweon #19
D3 MET
Suweon #19
May 30 D1 MET
Suweon #19
D2 MET
Suweon #19
D3 MET
Suweon #19

Growing period

July 1 July15 July30 At harvest
115 160 204 244
193 251 260 260
118 168 215 232
196 259 267 267
112 157 195 249
179 260 266 266

91 154 206 232
135 198 220 230
74 115 156 226
162 225 242 260
96 164 207 238
136 198 221 250
55 104° 165 237
84 149 205 250
52 105 143 208
85 154 194 265
58 109 150 232
84 154 201 255
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Table 10. Podllen shedding dates of MET line and
Suweon# 19 when planted on May 1, 15

and May 30.

Planting dates MET line Suweon #19
May ] Aug. 2-10 July10-13
May 15 Aug. 10 - 18 July23-26
May 30 Aug. 23 - 30 July 31 —Aug. 4

* No specific difference in pollen shedding dates
due to planting densities were found and only
pollen shedding dates due planting dates were
presented.
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Table 11. Number of plants infected with black
streaked mosaic virus of MET line

and Suweon # 19, planted on May 1, 15

and 30, %.
Planting dates Planting MET line Suweon
ng density ine Suweonz19

May 1 D1 14 2
D2 11 8

D3 9 7

May 15 D1 14 23
D2 18 22

D3 12 17

May 30 D1 27 26
D2 23 25

D3 25 20
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