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Table 1. Root weight (including crown)
and sugar content

Population W(egi)ght Sugar percent
KWS-E 452 18.03
S-26 372 20.44
F 03 503 18.92
F 05 540 18.88
F 06 562 18.74
F 07 519 18.83
F 10 499 18.66
F 21 552 18.86
F 23 472 18.49
F 24 507 18.99
F 26 540 18.01
F 27 436 18.94
F 28 497 19.13

ggiiﬁtgf 412 (100) 19.24 (100)

%’ie;;‘ogénies 512 (124) 18.77 ( 98)

Anova for V\f(;)l(g)i}:lt c?:lgtzgt
e[| ws | ws
Block 2 25.6 7.336**
Line
parents 1 50508.0** 1.067*
vers. Fy
bt. parents 1 9520.1 8.688**
bt. Fys 10 4056.9 0.2389
Error 24 4168.0 0.1994
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Fig. 1. Frequency distributions of root weight
and sugar contents (excluding the data
in block IIT because of significantly
different sugar contents).
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Table 2. Weight of leaves including petiol
and weight per lamina

Weight of Weight per
Population leaves lamina
g (g)
KWS-E 588 92 .
S-26 662 9.6
F 03 705 9.8
F 05 675 7.6
F 06 666 9.7
F 07 652 95
F 10 695 9.6
F 20 687 10.1
F 23 714 9.2
F 24 733 10.2
F 26 765 9.6
F 27 681 9.7
F 28 765 94
gg‘;:gts‘)f 625 9.4
%{egrrloginie 700 95
Anova
Source of af. MS MS
Block 2 21740 —
Line 12 5941 6.28
Error 24 3771 9.72
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Table 3. Number of developed leaves and its relationship with root weight and
sugar content at each successive growing stage
Number of .
vers. root weight vers. sugar content
Population | \uos £ 1
Sept. 14 m 11 111 v I 11 111 v
KWS-E 41.0 .320%* .306* A20%* 424 .041 —.108 —.145 —.164
S-26 431 560** 425%* 398+ 429%* —.047 057 —.053 —.090
F 03 455 .604** 678%* B11%% B81** —.292  —-362% —.340* —.342%
F 05 50.8 189 120 106 119 —.187 —.240 —.287 —.250
F 06 44.4 b36*+* 630** 566** 518%* —.264 —.276 —.224 —.126
F 07 48.4 —.177 —.052 —.018 —.056 —.027 —.092 —.152 —.074
F 10 45.1 B27%* .548%* AT0%* 436** —.387* —.326% —.268 —.225
F 21 49.4 453%* .438** .393%* .325* —.202 —.292 —.258 —.215
F 23 48.0 B27k* H22%* .469%* 448** —.09% —.105 —.071 —.068
F 24 43.9 .530** .505%* 494** AT7T7F* —.042 —.077 —.119 —.129
F 26 48.0 A467** 321% .261 291 -.092 078 .097 021
F 27 55.1 274 .283 .309* 276 084 .033 —.031 —.001
F 28 48.9 .300 .347* .332% .373* -—.134 —.110 —.093 —.191
Mean of
parents 42.1
Mean of F,
progenies 473
1) IJuly 9 II-July 30  Ill-Aug. 20 IV-Sep. 14
Anova - — - s o R
+.943" HRL, ZOFEMREOCLE L HEER
gﬂﬁﬁf dft. MS F Bldia d o2 LHIRL T,
BEM EECH S TRA LRET b LR
Block 2 57.2 18.4%* v _
L BOREERTHS 7H 9 A O & CHEICTHH &
ine -
parents vers. 1 128.39 41 2% F, £H oM TEREREZ2XRD R (Tabled), LL
F, mean . -
b P . 6 L5 BRI ZOEMERL, DRI 6 B L 7o
bt. Fos 10 171.96 5 Gk -7z (Table 3), %o 3 E[H Vé“ﬁf S-26 O HIEK
Error 24 3.11 P L CHML TwWa2 ENERERE
(Fig. 2), —7 F, RFEH CL HEREZLRRD b h
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£ 9 A 14 BEFE) ©HIELY LI EET 16 B,
&0 32% TH - o (Fig. 3),
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Table 4. Number of leaves developed . Anova
during each successive grow-
ing stage Source of variation d.f. MS
From Mean of Mean of Differ- Block 2 16.92
parents F, lines ence Stage 3 398.16%*
Line 12 6.195%*
Iy 9 9.7 11.33 1.63
Emergencf to July 0 P:F, 1 35,174+
July 10 to}July 30 14.20 1662 242 bet. Ps L L6l
Aug. 21 to Sept. 10 8.45 9.04 0.59 Line X Stage 36 1.998%*
P: F)XSt. 3 91¥*
Total 4210 1737 527 (B: Fa) 391
(bet. Ps.)xSt. 3 0.08
(bet. Fas)x St. 30 0.64
Stage X Block 6 28.59**
Line X Block 24 0.861
Errpr 72 0.496
No. of Jeaves 30(%)
L P2
20
/0
l.
30(%)
| AWS-F
120
170
|
30(%)
L S5-%
20
2 o
Sa/ﬂ/o///zy date L
| No. of Jeaves
L ! I J bl s v
July ¢ Ju/)/ 30 /4(/57. 20 5€pt./0 oct. 7 732835384348 53 56 63 68
Fig. 2. Seasonal variation in the number Fig. 3. Frequency distributions of number

of developed leaves. of leaves developed until Sept. 19.
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Table 5. Some foliar characters

Plant Lamina Lamina Lamina
Population  height length  width size
(cm) (cm) (cm) (cm?)
KWS-E 45.6 21.3 13.0 307
S-26 50.1 229 13.0 331
F 03 51.6 22.5 13.6 312
F 05 50.5 225 13.1 303
F 06 525 235 135 322
F 07 527 238 12.2 294
F 10 52.3 22.6 12.2 280
F 20 50.7 24.2 124 303
F 23 50.9 23.0 12.8 299
F 24 53.1 24.8 13.4 335
F 26 54.2 227 135 315
F 27 53.0 23.2 125 296
F 28 51.7 24.7 11.8 296

Mean of 498 221 12.96 319
arents

FMealn of' 52.1 234 12.72 305
» progenies

Anova

Source of | 4¢ | M5 MS @ MS @ MS
variation

Block 2 33.6 23.0 2.99 5812

Stage 2 | 840.6¥* 208  153.0* 84758**

Line 12 2087 n.s
P:F; 80.0%* 254* (031

bt. Ps 1 1.1 11.0%* 0.01
bt. Fas 10 11.9 6.7 3.60%*
LineX Stage | 24 8.0 1.7* 0.54 686

LxB 24 6.2 39 1.29
SXB 4 3.6 2.1%* 1.36
Error 48 4.3 0.85 0.39 1134
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Fig. 4. Seasonal variation in some
foliar characters.
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Correlation coefficient for foliar character vers. root weight, or

sugar contents within F; population. (No. of total plants=494,

No. of lines=11)

: root weight : sugar content
Foliar character
Indiv. Line Indiv. Line
Number of leaves
developed from
emergence-July 9 383 —.059 —.152%* —.109
July 10-July 30 334%* .059 —.152%% —.202
July 31-Aug. 20 163** 074 —.085% 276
Aug. 21-Sept. 10 125% —.238 —.001 —.115
Number of leaves
developed from emergence
to July 30 .396%* 016 —.170%* —.181
to Aug. 20 .365%* 040 —.162** —.081
to Sept. 10 348%* — 008 — 149% 005
Plant height
I A66%* 104 —.226** —.625%
II 370%* —.179 .031 057
IIT .290** .326 —.078 —.4562
Petiole length
I 277** 198 — . 151%* — T72%%
II .146* —.078 017 —.551
111 —.036 118 —.024 —.754%x*
Lamina length
I 438** —.180 —.193** 333
11 A50%* —.060 —.111* 604*
111 486%* 308 —.119%* .349
Lamina width
1 .500%* .140 —.211%* —.427
1I 362%* 254 —.106* —.181
TI1 435%* A77 —.051 —.378
Index of leaf size
I .536%* 560 —.096* —.070
II 475%* 229 —.132%* 317
111 502%* 005 —.209** —.108
1) I: value observed on the leaves developed before July
II: ditto developed in July
II1: ditto developed in August.
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Genetic studies on the negative correlation between
root weight and sugar contents in sugar beets

VII. Variations in some characters in progenies of a variatal hybrid

Chikajiro Tsupa

(Faculty of Agriculture, Hokkaido University)

Summary

A performance test was made on F, maternal lines derived from F,s between two plants
which were randomly chosen from the variety KWS-E (E-type) and S-26 (sibmated sugar

type line) respectively.

The mean value of root weight in F, lines was superior to the parental mean. The

sugar content was lower than the parental mean. But, comparing with the variety KWS-E,

both the root weigth and sugar content showed the significant increase in F, lines (Table 1

and Fig. 1).

Some foliar characters of F, lines were compared with those in parental populations.

The number of leaves developed from emergence to the harvest was significantly larger in

F, lines than in parents, and the significant difference was observed among the F, lines
(Table 3 and Fig. 2). The plant height and lamina length in F, lines showed the similar



increase as mentioned above (Table 5). Although the other foliar characters representing
the area per lamina in the progenies of mass selections, 'such as weight per lamina, lamina
width and index of lamina size (length X width), had shown the positive correlation with the
variation in root weight, these F, lines did not show any significant variation in these char-
acters (Table 2 and 5).

The increase in leaf number in F, lines was conspicuous during the early half of the
growing season (Table 4 and Fig. 3). Therefore, the rapid increase of leaf area at early
growing stage will be responsible for the increase in root weight of F, lines. On the other
hand, as the number of developed leaves in lines increased, they showed the lower within-line
positive correlation coefficients for this character vers. root weight (Fig. 6 and Table 2).
Therefore, the contribution of leaf number to the increase of root weight will be restricted
within a certain limit.

These results seemed to support the author’s prediction that the simultaneous improve-
ment in root weight and sugar content will be accomplished when the increase of leaf area
is promoted at early growing stage, provided that the components of the chracter, leaf number

and size per leaf, are not controlled under the negative correlation.



