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Analysis of genetic variabilities in root shape of sugar beet

I. Variation of root shape among lines
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Figure. 1. Schematic illustration showing how

to make a cross section of root.
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Table 1. Genetic variabilities of root weight expressed by
the various parameters.

Character mean g a2e h? G.C.V.
(g/plant)

ROOT WEIGHT 544 8649.7 9603.2 474 17.1

I 158 543.5 659.8 45.2 14.7

o 135 410.3 553.6 426 15.0

T 99 3126 454.3 - 408 17.8

v 63 188.9 302.5 38.4 218

v 37 78.3 150.9 38.2 241

T 47 166.4 4119 28.7 27.6

I~V* 492 6791.5 7353.2 48.0 16.7

Note: o¢?%g and o?e were estimated by analysis of variance

ht=a2g/o?g+0%), in % (for line
G.C.V.=gg/mean, in %

base)

*  weight of upper part=I1+II4+III+IV+V
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Table 2. Variance and regression analyses
for partial weight of root at
each position.

Source d.f. Sg/f;arrés
Line (L) 9 15015.89**
Position (P) 4 248460.08**
Linear Regression (LR) 1 088662.24**
Deviation (D) 3 1726.03**
LxP 36 610.26*
LxLR 9 2116.88**
LxD 27 108.05
Error 450 424.22

*¥* ¥ significant at the 1% and 5% levels,
respectively.

Table 3. Genetic (rg) and environmental (rz) correlations
between the partial weights of root.

RwW I jis jus ™ v T
ROOT WEIGHT (RW) 965  1.003 997 979 935 951

I 706 955 958 .884 .846 .855

s .862 741 997 .961 .920 942
PARTIAL

T 932 .590 318 981 951 933 rg

v 901 .460 712 873 982 969
WEIGHT

v 810 .256 531 749 .890 1.009

T 577 .069 531 450 .580 778

s
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Figure.” 2. Path diagram and association
of a partial weight influencing
root weight.

Table 4. Direct and indirect effects of partial
weight on ro ot weight. '

Position co(r’%%ttlizn IIQII:;C: T(I;fl Ii;;s: :
I .9650 2507 7143
i1 1.0030 2178 .7852
hiis 9973 1901 .8072
v 9786 1478 .8308
v 9532 0952 .8580
T 9511 1347 8124
I ~V* 1.0005 .8861 1144

* I~V=I4+1I+1I4+IVEV
%7g, genetic correlations between root weight
and partial wieght ofroot.
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Table 5. Genetic variabilities of Brix degree expressed
by the various parameters.
Position mean ag ole h? G.C.V.
I 17.1 6693 1.4406 31.7 4.8
I 17.2 7730 1.6206 32.3 5.1
T 17.3 7234 1.5960 31.2 4.9
v 17.3 5734 1.4872 27.8 4.4
v 17.4 5333 1.3606 28.2 4.2
mean 17.3 11.9508 36.2100 32.6 4.6
Note: ¢%, 0%, h? and G.C.V. are same as Table 1.
Table 6. Analysis of variance for Brix degree.
Source d.f. mean squares.
Lines (L) 38.0616%*
Position (P) 1.7131 N.S
LxP 36 B5419N.S
Error 450 1.5010

kk

significant at the 1% level.

Table 7. Genetic (r¢) and environmental (rz) correlations between

Brix degrees at different position.

I o T v v mean

I 977 967 975 933 .999

I .848 1.010 1.005 .983 1.021

1L 789 .862 1.016 981 1.012

w .816 870 910 .978 1004  rq
v 762 .802 876 950 977
mean 845 .881 902 912 .881
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Table 8. Mean values of root shape expressed by b and L/D.
Line Number 1 2 3 4 5 6 7 8 9 10
Line Name G65R  G37 Pi38 S12 G6IW GO08 P55 S26 G911 G993
b values 14.8 20.3 18.8 16.2 16.0 13.0 15.2 14.9 135 144

L/D values 1.86 1.64 1.78 1.80

1.66 191 1.78 171 1.41 1.73

Table 9. Genetic variabilit:ies of root shape
expressed by ‘the two kinds of
parameters.

mean a2y a2e h? G.C.V.
b 15.7 43023 9.9595  30.2 13.2
L/D 1.73  .01329 .05847 185 6.7
Note: 0%, ¢%, h? and G.C.V. are same as in
Table 1.
TYPE I TYPE I
D8 tow high
high | I T
fow |\ I IV

\Uv

Figure. 3. Schematic illustration of root shape.
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Figure. 4. Relationship between b and L/D
values. Broken line is mean

value at each parameter.
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Figure. 6. Relationships between L/D value
and root weight (open circle) or
Brix degree (solid circle).
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Summary

- In order to make a definition for the variability

of root shape from the biometrical point of view,
the author investigated the variabilities of weight
and Brix degree at each position of cross sectioned
root, genetic variability of root shape and the rela-
tions of root shape with yield, using the inbred
lines. The results obtained were following :

1) Seeing in view of genetic parameters, her-
itability values of crown parts of roots were higher
than that of tail parts of roots. The direct effect
of contribution to root weight were larger in weight
of the crown parts, as compared with the tail parts.

2) There found that the root shapes were dif-
ferent among the lines, based on the facts that the
significant interactions were observed between cross
sectioned parts of root and lines in the partial root
weight.

3) In sugar content by Brix degree, there found
no interaction between the lines and cross sectioned
parts of the roots.

4) Root shapes were expressed the ratio of root
len'gth to root diameter (L/D) and the decrease of
weight at cross sectioned parts of root toward tail
of root (b). There was no correlation between &
and L/D. Based on b and L/D, root shape was
classified into the four types. I-type (high in b and
1L/D) and II type (high in & and low in L/D) had
the higher yielding capacity.

5) It was considered that & and L/D factors
influenced both the root weight and the Brix degree
for high or low coincidently.



