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Fig. 1. Blade length (A), blade width (B), petiole length (C) and blade shape (D)
in the five recently matured leaves (I, II, I1[, IV and V) at the three
(early, middle and late) growing stages.
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Table 1. Analysis of variance for blade length, blade width,
petiole length and leaf shape

i ‘ Blade
Source a d.f. length

104.97**

Variety (V) 5

Season (S) 2 104203+
Leaf (L) 4 | 336.70%
Replication 3 93,165+
VXS o 15,264+
VXL ' 20 58
SxL | 8 10.69%*
VXSxXL i 40 P2
Error 267 1.76

** . significant at the 1% level.

Blade
width

mean

21.59%*
1758.02%*
197.47**
17.44%%
3.07+*

.20
35.10%*

10

58

Petiole
length

_ squares

106.20**
521.69%*
910.77**
19.38**
17.06%*
2.07
5.18**
.84
2.24

Leaf shape
(x 100}

19670+
1343.80**
17.95%*
9.96%*
45.76%*
2.72%%
8.58%*

21
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Table 2. Variance components of various source and their proportions
i Blade length Blade  width Petiole length Leaf  Shape
L (%) (%) , (%) (X100 (%)

a% 1 1.4952 8.52 .3086 1.60 1.4857 6.90 2.4943 14,24
of 8.4820 48.33 14.3370 74.54 4.1807 19.41 10.7575 61.40
o1, 4.5279 25.80 2.2552 11.72 12.5776 58.40 1124 .64
% 2378 1.36 1873 97 .1905 .88 0947 .54
oy 6749 3.85 1244 .65 7413 3.44 2.2160 12.65
PO : — — — — — — 1067 61
39 ‘ 3722 2,12 1.4381 7.48 1226 o7 2975 1.70
% 1 1.7594 10.03 .5836 3.03 2.2390 10.40 1.4403 8.22
0% : Variance component due to varieties.

a4 : Variance component due to differences among growing stages.

a%,: Variance component due to differences among the recently matured leaves.

a%: Variance component due to replications.

o4y : Variance component due to interaction between varieties and seasons.

0%y, Variance component due to interaction between varieties and leaves.

ody,: Variance component due to interaction between seasons and leaves.

o%: FError variance.
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Table 3. Means, genetic variances, environmental variances and
heritability values of some characters in the five recently
matured leaves at the three growing stages

Early Middle Late
Mean o} ol h?  Mean o} a2 h?  Mean o3 o2 h?
Blade length
1% | 187 1156 179 392 150 182 199 477 156 o4 137 281
it 212 181 158 534 165 302 144 677 171 73 149 328
L 233 218 191 533 17.4 3.58 1.88 .655 18.2 75 1.52 331
v 24.7 1.99 250 443 183 344 1.99 634 19.2 .85 1.93 306
v 26.1 207 218 487 195 359 165 .68 204 107 179 375
pool 22.8 1.80 1.81 .499 17.3 298 1.47 670 18.1 78 1.54 337
Blade width
T 11.3 — .96 — 7.8 43 37 533 7.3 .29 26 525
ir 13.7 — 74 — 8.6 .55 46 541 8.0 39 31 554
i 15.7 .04 68 .050 9.2 .58 45 .563 8.4 45 24 647
v 174 .08 .93 .082 9.8 74 52 587 9.0 .49 .36 D77
v 19.0 11 1.02 100 10.5 .86 44 663 9.6 b1 360 627
pool 15.4 — 72 — 9.2 62 40 605 8.4 .44 29 .600
Petiole length

T ‘ 10.6 09 183 048 140 243 197 5562 131 220 228 0 088
o 13.3 b3 181 228 166 259 149 635 161 b6l 282 177
T ! 15.6 1.51 232 .395 189  4.32 1.59 731 19.0 64 432 130
W 1 174 146 199 423 213 476 207 697 215 156 279 359
v | 183 159 202 441 228 551 173 761 230 277 193 589

15.0 99 158 385 18.7 3.63 146 712 185 105 242 304
Blade Shape

T ‘\ 1.67  1.08 b3 632 195 6256 1.00 862 217 781 357 686
n 1.56 74 58 561 192 615 79 88 217 840 228 787
I ‘ 1.49 .84 220793 190 511 93 846 218 733 250 746
v i 142 .56 27 675 189 4.86 96 835 217 687 3.04 693
v ‘ 1.38 .38 28 576 187 433 86 834 215 687 265 722

pool 1.50 70 28 718 191 533 78 872 217 747 257 744

#; I-younger leaf, V-older leaf.
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Table 4. Genetic and environmental relations among the different position
of recently matured leaves at each growing stage

‘ Early Middle Late

1 T 1t hit v A% I I T v \Y D) n nr w v

i Blade length
T 1.03 101 .98 .95 1.06 98 1.04 102 1.03 101 103 1.05
w87 .99 97 .96 .65 .93 .99 .98 94 1.02 101 102
nE .83 92 1.00 99 .63 97 93 92 95 94 .99 .88
v 81 92 97 1.00 .57 94 98 1.00 90 94 98 1.02
v 78 .88 95 97 .58 93 95 97 .82 86 93 96

Blade width
I ‘ — — — — .98 99 101 .99 98 100 100 100
o | 89 — - - % 100 101 100 96 100 100 .99
nm 76 .88 — — .80 96 1.00 1.00 91 97 1.00  1.00
v | .58 70 .85 — .69 91 97 1.00 .89 95 98 1.00
vV | 46 .55 .81 91 74 91 96 97 90 95 95 96
Petiole length

I — — — — .93 .89 .83 74 — — — —
w87 - - - L0 98 94 83 - - -
w69 91 101 105 .70 .88 L0199 86 .92 - -
v : 75 32 92 1.03 .80 78 82 1.00 78 .84 90 1.04
v .35 .62 76 .89 75 .70 .68 .89 62 74 72 .89

i Blade shape
T 1.02 1.03 104 1.02 100 1.00 1.00 101 1.01 101 101 1.00
1t 82 1.00 1.03 .98 91 99 1.00 101 .88 1.00 101 1.00
w7 .88 1.01 97 .81 .89 1.00  1.01 .89 .96 1.00  1.00
w49 71 79 98 75 78 98 1.01 .83 .95 .96 1.00
v 37 .02 .66 .95 78 .82 90 .81

72

Note, upper half genetic correlatlon coefﬁuents

.95

95 97

lower half : environmental correlation coefficients.
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Fig. 2. Mutual relationship among different leal positions
Solid line: Genetic correlation.
Broken line: Iinvironmental correlation.
Table 5. Genetic and environmental correlation coefficients
|
k Blade length Blade width Petiole length Blade shape
TE M L E M L E M L E M L
E 997* 594 956 268 —.100 633 982 1.027 115 021
fiﬁ‘gﬁl M 0432 898 2320 336 560 078 124 1016 671 512
L 406 —.041 — 059 — 745 944 572 750 756 791 890
21 815 —.014 361 — _ _ -
Blade M| 27 s w5 —am 1000 722 666 854 671 — 565 701
L ‘ 261 —.166 440 — 017 —.249 170 591 745 —.067 995 — 962
] E“ 391 429 221 396 426 112 667 740 297 —1195 —1.161
iffgﬁe M| —244 —091 —353 —.174 114 —206 —.206 1321 392 — 410 — 177
Li —.441 203 —.339 —.384 300 —.006 058 —.136 898 — 510 — 214
E ! 425 .068 146 — 168 —.264 481 090 —.174 —.090 361 289
E}:zgz M| 518 400 297 268 —.303 155 095 —.275 —.150  .424 976
L 1 112 096 517 285 045 —.524 133 093 — 317 —.243 078

*- (Genetic correlation coefficients.

%, Environmental correlation coefficients.

t; E, M and L were early, middle and late growing stages, respectively.
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Summary

Some metrical characters of fully grown leaves of
sugar beet, Beta vulgaris 1., were investigated to
obtain the informations of their genetic variances
and relationships to each other, taking accounts of
the growing stage and the sequence of leaf develop-
ment. Six varieties were used and measured for

blade length, blade width and petiole length of the

WG A2

five recently matured leaves which were sampled in
the sequence of their development in each of the
early, middle and late growing stage. Results are
summarized as follows :

1) Major portions of total variances of length,
width and shape (length/width) of blade were the
variations among growing stage. The variation of
petiole length among samples in each growing stage
comprised the greatest part of its total variance.

2) The heritability values of petiole length
creased as approached to the matured leaf in each
growing stage. Heritability values of all the observed
characters were highest in the middle growing stage.
The blade shape showed the greater heritability value
than the characters representing the blade size.

3) The relations between two leaves which were
paired an all combination from five leaves in the
same growing stage were very closely and genetically
correlated, but in petiole length, genetic correlation
between two leaves developed at long interval in
middle growing stage showed the low value com-
paratively. (Genetic relations in blade length between
two successive growing stage were more closely cor-
related than that between early and late growing
stage, and genetic relations in blade shape among the
growing stage were closely correlated to each other.

4) The petiole length in early growing stage was
formed to have genetically close relationship to the
growth of blade length. Although, in the late grow-
ing stage, the genetic correlation between blade
length and width was negative, these both characters
showed positively genetic relationship to the petiole
length. From these facts, it could be considered
that the growth of blade was dependent on the
petiole length.

5) Based on the facts described above, the middle
growing stage was concluded to be the most suitable
period for the measurement of foliar characters from

the view point of studying genetic variability.



