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Table 1 Mean values of certain leaf characteristics for inbred lines

Line Position Af B C D E F G
Ma21547 1st 50.2 13.6 681.8 99.0 7.28 0.1375 —
2nd 109.6 13.0 1420.4 111.4 3.68 0.1168 1.6

3rd 163.4 17.6 2862.6 131.8 7.48 0.1348 4.8

W5579 Ist 49.2 12.2 491.4 92.8 7.66 0.1318 -
2nd 90.4 12.0 1085.8 100.6 8.40 0.1198 0.8

3rd 148.4 14.2 2114.4 121.4 8.56 0.1170 4.0

W6786 1st 32.2 11.8 380.4 81.0 6.98 0.1439 —
2nd 83.4 10.4 868.4 83.0 8.00 0.1259 2.4

3rd 156.2 13.6 2119.6 103.8 7.62 0.1310 3.2

V574 Ist 48.8 12.8 628.8 82.0 6.46 0.1563 -
2nd 99.2 10.6 1055.8 75.2 7.14 0.1408 3.4

3rd 148.8 13.0 1935.6 88.6 6.82 0.1468 1.2

w3722 Ist 51.4 14.0 717.8 100.6 7.22 0.1392 -
2nd 102.6 12.2 1260.6 105.4 8.68 0.1158 3.0

3rd 168.6 13.4 2269.4 109.2 8.18 0.1226 1.6

CM174 1st 35.2 11.4 401.2 86.2 7.60 0.1324 -
2nd 82.2 11.0 946.6 89.6 8.26 0.1220 2.2

3rd 124.0 14.0 1818.4 113.8 8.22 0.1220 1.6

RB259 1st 35.8 15.2 545.6 120.6 7.96 0.1266 -
2nd 78.6 14.2 1113.0 118.4 8.34 0.1204 3.8

3rd 147.4 18.8 2772.8 150.8 8.06 0.1244 3.2

RB262 1st 39.0 15.0 580.8 121.0 8.14 0.1241 —
2nd 76.0 14.6 1106.0 122.0 8.32 0.1204 7.4

3rd 125.8 17.4 2241.0 144.0 8.40 0.1203 4.2

CK24 Ist 45.6 13.0 600.8 112.6 8.80 0.1151 —
2nd 96.4 14.8 1447.2 123.4 8.44 0.1199 3.0

3rd 150.4 19.4 2961.6 169.6 8.88 0.1141 3.0

4703 1st 58.6 12.0 705.6 92.4 7.80 0.1298 —
2nd 125.2 12.6 1592.0 107.6 8.56 0.1170 4.0

3rd 188.0 18.8 3544.0 144.2 7.70 0.1307 1.8

KH15 1st 43.2 12.4 539.4 111.4 9.12 0.1110 -
2nd 91.8 12.6 1168.0 121.0 9.72 0.1038 2.8

3rd 151.8 17.2 2625.6 125.2 7.28 0.1382 1.4

W79A lst 44.2 13.6 601.6 110.2 8.10 0.1236 —
2nd 81.4 12.8 1042.0 126.8 9.92 0.1012 3.4

3rd 121.0 15.8 1912.2 134.8 8.52 0.1178 4.6

G61D Ist 43.2 14.0 606.4 95.6 6.84 0.1466 —
2nd 88 0 11.2 984.4 97.2 8.70 0.1154 3.8

3rd 157.6 17.4 2746.2 133.4 7.70 0.1311 4.0

WwC7 1st 40.6 13.8 557.8 116.2 8.44 0.1167 -~
2nd 89.8 11.8 1060.0 108.4 9.18 0.1093 3.0

3rd 144.6 14.8 2139.8 118.6 8.04 0.1248 4.4

V7111 1st 57.8 15.0 868.4 111.0 7.44 0.1355 —
2nd 112.2 13.0 1461.0 124.8 9.66 0.1040 1.8

3rd 165.2 14.4 2374.2 119.8 8.32 0.1222 2.4

JjaC 1st 44.4 11.6 514.8 108.2 9.34 0.1074 -
2nd 93.0 11.4 1062.8 102.0 8.98 0.1119 2.0

3rd 151.6 14.8 2253.4 136.6 9.26 0.1082 4.6

W6708 Ist 34.4 11.2 382.2 81.8 7.32 0.1374 —
2nd 89.2 10.2 907.0 81.4 8.04 0.1254 2.4

3rd 166.2 13.8 2289.0 106.0 7.68 0.1302 3.0

# A length(mm), B: width(mm), C:length x width(mm?), D:number of vein, E: vein frequency(no./mm),
F : vein distance (mm), G : bilateral asymmetry of vein
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Table 2 Mean values of certain leaf characteristics for 5 hybrids

Line Position A B C D E F G
Ma21547 1st 41.6 12.6 527.2 90.6 7.26 0.1399 -
X 2nd 103.0 11.2 1155.6 96.6 8.66 0.1159 2.8
W6786 3rd 175.0 16.0 2801.6 120.6 7.56 0.1330 5.0
Ma21547 Ist 44 4 12.6 566.2 98.2 7.90 0.1284 —
X 2nd 101.0 11.8 1203.0 105.2 9.02 0.1127 3.0
W5579 3rd 155.4 14.8 2311.2 128.0 8.70 0.1153 3.6
V574 Ist 47.0 11.8 560.4 89.0 7.68 0.1331 -
X 2nd 88.2 10.2 909.0 86.2 8.56 0.1181 2.4
w3722 3rd 129.0 114 1482.0 87.2 7.66 0.1320 2.2
CM174 1st 43.8 14.8 649.8 119.4 8.08 0.1240 -
X 2nd 99.0 14.8 1476.2 131.2 8.92 0.1220 5.4
RB259 3rd 158.0 18.4 2936.8 150.6 8.22 0.1221 4.0
RB262 1st 42.2 6.6 701.4 128.0 7.72 0.1296 —
X 2nd 88.6 15.6 1385.2 139.2 8.96 0.1120 4.2
CK24 3rd 156.2 19.0 2972.2 164.0 8.62 0.1159 4.0

# Symbols are the same as shown in Table 1.
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Table 3. Analysis of variance for certain leaf characteristics
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Source of

variation df A B ¢ D E F G
1st leaf

Variety 16 269.9727**  8.5271** 80766.000** 930.0039** 3.1826** 0.00086** —
Block 4 11.9844 2.7803 10352.000 11.8750 0.6934 0.00014 -~
Error 64 25.8984 1.5265 8564.750 40.2324 0.5643 0.00014 —
2nd leaf

Variety 16 849.0508**  9.8433**  224013.000** 1323.3945** 2.4172** 0.00046** 10.1867*
Block 4 20.4844 0.4277 3984.000 31.9375 0.2354 0.00002 14.0999
Error 64 151.1016 1.6110 55480.000 64.7305 0.5619 0.00010 5.4938
3rd leaf

Variety 16 1455.4375** 22.9612** 1013248.000** 1962.8750** 1.8396** 0.00045** 7.8514
Block 4 117.0000 3.7549 31552.000  244.0000 0.5361 0.00011 5.8530
Error 64 310.8281 3.1532 228032.000  131.7656 0.4720 0.00011 6.3405

# Symbols are the same as shown in Table 1.

*, ** :Significant at 5% and 1% levels, respectively.

Table 4 Heritability, genotypic and phenotypic correlation between all pairs of leaf characteristics

Character A B C D E F G
1st leaf
A 67.67 0.2515 0.9079** 0.1094 —0.0591 —0.0746 -
B 0.2742 47.84 0.6255** 0.6907** —0.0724 0.0354 -
C 0.9206 0.6205 62.77 0.3610 —0.1043 0.1007 -
D 0.1140 0.7369 0.3686 81.56 0.6685**  —0.6949** —
E —0.0513 0.0812 —0.0350 0.7325 48.13 —0.9892** -
F 0.0716 —0.1108 0.0382 —0.7518 —0.9910 51.29 -
2nd leaf
A 48.02 0.0258 0.8109** 0.0585 0.0886 —0.0797 —0.2817
B —0.0667 50.54 0.5992** 0.8729** 0.3099 —0.3329 0.4273
C 0.7921 0.5509 37.79 0.5557* 0.2620 —0.2696 —0.0090
D 0.0429 0.9202 0.6026 79.55 0.7320**  —0.7426** 0.2564
E 0.2085 0.5542 0.5347 0.8344 39.77 —0.9895** —0.1274
F —0.1921 —0.5749 —0.5348 —0.8419 —0.9893 40.42 —0.0877
G —0.5402 0.6644 —-0.1105 0.4340 —0.0708 0.4312 14.59
3rd leaf
A 42.41 0.0899 0.6558**  —0.0689 —0.3041 0.3076 —0.2868
B —0.0068 55.68 0.8047** 0.8901**  —0.0958 —0.0781 0.1923
C 0.5925 0.7965 40.78 0.6258** —0.1102 0.1247 —0.0626
D —0.1326 0.9215 0.6522 73.54 0.5355* —0.5160 0.3675
E —0.2838 0.2577 0.0235 0.6102 36.69 —0.9907** 0.4478
F 0.3002 —0.2210 0.0128 —0.5755 —0.9908 38.75 —0.4585
G —0.5361 0.6466 0.0782 0.8613 0.8305 —0.8853 4.55

# Symbols are the same as shown in Table 1.
Phenotypic and genotypic correlations are on right and left side of diagonal,
respectively. Heritability values (%) are on diagonal.
*, **. Significant at 5% and 1% levels, respectively.
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Table 5 Phenotypic correlation between leaf
positions in inbred lines and hybrids

Character 1st-2nd 1st-3rd 2nd-3rd
Inbred
A# 0.8819**  0.5418* 0.7935**
B 0.6435**  0.3354 0.7444**
C 0 7840**  0.3867 0.7149**
D 0.8772**  0.6605** 0.7243**
E 0.5413* 0.5793* 0.3455
F 0.6049**  0.5936* 0.4050
G — - 0.2458
Hybrid
A —0.4269 -0.9218* 0.7425
B 0.9733** 0.8851* 0.9161*
C 0.7416 0.5215 0.8866*
D 0.9888** 0.9152* 0.9621**
E 0.6312 0.6415 0.9491*
F —0.6554 0.7126 —0.1018
G — — 0.3316

# Symbols are the same as shown in Table 1.
* ** . Gignificant at 5% and 1% levels, respectively.
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Table 6 Heterosis(HS) and heterobeltiosis(HB) for certain leaf characteristics

Charct Ma21547xW6786 Ma21547xW5569  V574xW3722 CM174xRB259 RB262xCK24
arcter :

S HB HS HB HS HB HS HB HS HB
1st leaf
A 0.97 —17.13** —1.77 —11.55** —6.19* —8.56** 23.38** 22.35** —0.24 —7.46*
B —-0.79 —7.35** —2.33 —7.35** —11.94** —15.71** 11.28** —2.63* 18.57** 10.67**
C —0.73 —22.68** —3.48 —16.96** —16.77** —21.93** 37.26** 19.10** 18.72** 16.76**
D 0.11  —8.48** 2.40 —0.81 —2.52 —11.53** 15.47** —1.00 9.59** 5.79*
E 1.82 —0.27 5.76* 3.13 12.28* 6.37 3.86 1.51 —8.85** 12.27**
F —-0.57 —2.78 —~4.68** —6.62** —9.95** —14.84**—4.25 —6.34** 8.36 4.43*
G _ _ — _ _ _ _ _ _
2nd leaf
A 6.74* —6.02** 1.00 —7.85** —12.59** —14.04** 23.13** 20.44** 2.78 —8.09**
B —4.27 —13.85** —5.60** —9.23** —10.53** —16.39** 17.46** 4.23* 6.12**  5.41*
C 0.98 —18.64** —4.00 —15.31** —21.52** —27.89** 43.35** 32.63** 8.51 —4.28
D —0.62 —13.29** —0.75 —5.57** —454 —18.22** 26.15** 10.81** 13.45** 12.80**
E 3.84 —0.23 5.62** 3.92 8.22** —1.38 7.47* 6.95** 6.92** 6.16*
F —453 —7.94** —473 —5093 —7.95** —16.12** 0.66 0.00 —6.82** —6.98*
G 40.00** 16.67 150.00** 87 50** —25.00 —29.41 80.00** 42.11** —19.23 —43.24**
3rd leaf
A 9.51* 7.10 —0.32 —490 —18.71** —23.49** 16.43* 7.19 13.11** 3.86**
B 2.56 —9.09** —6.92**—15.91** —13.64** —14.93** 12.20** —2.13 3.26* —2.06*
C 12.46** —2.13 —7.12**—19.26** —29.51** —34.70** 27.92** 5091 14.26** 0.36
D 2.38 —8.50** 111 -2.88 —11.83** —20.15** 13.83** —0.13 4.59* —3.30**
E 0.13 -0.79 8.45** 1.64 2.13 —6.36** 0.98 0.00 —0.23 —2.93**
F 0.08 -—-1.34 —8.42 —14.47** —-2.00 -—10.08**-0.89 -—1.85 —1.11 —3.66**
G 25.00* 4.17 —18.18 —25.00** 57.14** 37.50 66.67** 25.00 11.11 —4.76

# Symbols are the same as shown in Table 1.
Fi—4(P1+Py)
H .

1P +Py)
* **: Signiticant at 5% and 1% levels, respectively.

x 100 HB:

F, —better parent
better parent
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Genetic Studies on Leaf Characteristics in Maize 1. Seedling Stage
Hiroshi NaAkASHIMA, Fu-Sheng THSENG* and Chikahiro TsubpA

(Lab. of Industrial Crops, Faculty of Agriculture, Hokkaido University)
*(Food Crop Research Institute, College of Agriculture, National Chung-Hsing University)

Summary

The genetical parameters of leaf characteristics at seedling stage were studied using 17 inbred lines
and 5 hybrids of maize.
1. Highly significant differences among lines and among leaf positions were observed in leaf length,
leaf width, leaf area, number of vein, leaf vein frequency and vein distance. Heritability were ranged
from 4.6 to 81.6%.
2. Positive significant correlations were found between leaf area and leaf length, and leaf width. The
number of vein was positively associated with leaf width and leaf vein frequency. But vein distance was
negatively correlation with the number of vein and leaf vein frequency.
3. In inbred lines, positive correlations were found between first and second leaf in all leaf character-
istics, and also found in leaf length, leaf width, leaf area and the number of vein between second leaf and

third leaf. The similar results were also shown in hybrids.
4. The degrees of heterosis in these leaf characteristics were varied with leaf position and cross.



