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STUDIES ON BREEDING OF THE SWEDE RESISTANT
TO THE BACTERIAL SOFT ROT

4) Studies of the Artificial Inoculation of E. arvideae to the Detached
Materials of the Swede as the Method of Testing, for
the Resistance to Bacterial Soft Rot.

Tomoe Sakuma
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a ) @ Detached section of root

b ) : Maternal root for the next year

¢ ) : Surface where the detached section
was cut from the root

Fig. 1 Figures of the detached organs, petioles
and flesh, of swede used for the inocula-
tion of E. aroideae : the dotted parts
were used for the preliminary tests and
the black part for the varietal trials
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Fig. 2 Figure of the samples of detached flesh
of root of the swede which was arra-
nged and hanged with wire in a Petri's
dish after the inoculation by . aroideac

Fig. 3 Pattern of the rotted regions on the
petioles of leaves of swede

Fig. 4 Pattern of the rotted regions on the flesh
of root of swede

Table 1 The length of rotted regions on the tested
organs of swede

‘ "Detached flesh of root.

Detached leaves L ~ (mm)
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Table 2 The length of rotted region on the petioles
and the flesh of root on 26 swede varieties

No. Varieties ool o soot
(mm)
1 | Svalof’s victoria 15.6 9.1
2 | Sutton’s up-to-date 18.3 8.6
3 | Weibull’s balder 10.6 10.1
4 | Sensation 28.5 9.6
5 | Green top swede 20.6 8.3
6 | Long Island necklace 14.5 12.8
7 | Nemuro-zairai (Mochizuki-A) | 12.8 | 10.2
g | Wilkelmsburgar & toftegaard 21.7 8.6
9 | Canadian universal 15.9 9.0
10 | Perfection white necklace 18.9 7.5
11 | Laurentian smooth round 9.1 8.7
yellow purple top
12 | Nemuro-rutataga 11.1 9.5
13 | Sutton’s green top 23.9 8.6
14 | Yellow giant 57003 11.6 19.9
15 | Weibull's drottning 18.7 13.8
16 | Crimson king 14.4 7.0
17 | Malestic No. 1 15.8 7.6
18 | Bangolm 12.6 7.0
19 | Bangolm hinderupgaard 18.4 8.4
20 | White fleshed necklace | o137 8.6
21 | Green top 23.1 7.8
22 | 5313-b t19.1 9.8
23 | Sutton’s champion 15.8 10.7
24 | Calder 21.6 9.9
25 | Sendai-kabu 8.9 6.1
26 | Wilhelmsburgar yellow 30.3 8.6
green top




n 2 o3 DESHHEHE 1T i BT 5 1

W

I
k13 v

th uf the votted vegions of {lesh of ront e
[, SO TN WS - KSR U N bR SN PP
ey

————a .- N .

. b e - -
o R pat
Length of the votted cegiias un detached jietinles  =n

Fig. 5 Relations of the rotted regions on petioles
and flesh of root by the artificial inoculation
of E. aroideae among 26 swede varieties
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Fig. 6 Differences of the length of rotted regions on the detached organs of the 3 swede varictics
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Table 3 Some statistical values about the length of the rotted regions, which occrred by the inoculation
of E. aroideae to the petioles and the flesh of root, on the experiment which used 50 plants
each of the 3 swede varieties
.y W:‘*Oiﬁiﬂéﬁ'us'ea for i - T T s SSssTIoT mE s e e S
_the experiment | Petioles B L _‘ilfSh of '??t_
Statistical | b, ( | ; :
Varieties: - vales | ™ S0 ag N M8 v L N
Majestic No. 1 | 16.0 i 6.07 | ‘ | 478 | 10.28 t |
‘ i ) |
Nemuro-rutabaga } 12.4 S 6.72 | 1,12 l i 43.6 : 16.07 0.43 i
| ' *x *x : * | *
Green top 3.8 103 ¢ 3.57 | 420 | 252 ! 1052 | 260 | 22
e ‘ | : i

|
i !

1/10mm: .

F.ength of the rotted regions of flesh of root

m=Average length of the rotted regions of the 50 plants.

s =Standard deviations,

t =t-values about the differences of average length of the rotted regions between two varieties,
Ma. =Majestic No. 1

Nr. =Nemuro-rutabaga

* 1 Significant at probability of 95%.

+* : Significant at probability of 99%.
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Fig. 7 Relations of the rotted regions on petiole and flesh of root by the artificial inoculation of
E. aroideae on the 50 plants each of the 2 swede varieties.
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Summary

On the breeding of swede varicties resistant
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to the bacterial soft rot, the methods of artifi-
cial inoculation of Erwinia aroideae (Tow.) H.
to the detached organs of swede, which was
grown for four months in the field, were exa-
mined and discussed.

1. E. aroideae, which was incubated in the
medium of (.4 percent of agar, was inoculated
into the detached organs of swede, petioles of
leaves and flesh of root, to select the best part
of the organs to use for that purpose.

2. With the petioles of leaves of old or young
phyllotaxis the spreading speed of the rotted
lesions on the detached petioles of leaves was
too high or too low, respectively, to distinguish
the differences among the materials for breed-
ing. As a result, it was thought that the best
part for such use was the petioles of leaves on
the middle phyllotaxis.

3. With the detached flesh of the root of swe-
de, the speed was much lower than with the
petioles of leaves. It was induced that the best
part on the flesh of the root for such use was
the part a little above the center of the root,
because there the speed of rotting was the high-
est in the root.

4. The detached organs of the 26 swede va-
rieties were investigated with the methods men-
tioned above.

The detached petioles of leaves of the variety
“Green top” and its kindred wvarieties rotted
with a high speed without exception. And those
varieties took position near each other, in the
interrelational diagram of the length of rotted
lesions on both the petioles of leaves and the
flesh of root. A local variety, named “Nemuro-
zairai (Mochizuki-A)” and a variety “Nemuro-
rutabaga” which was improved from “Nemuro-
zairai (Mochizuki-A)"” as a more resistant va-
riety to the bacterial soft rot than the other
varieties also took positions near each other

in that diagram. Judging from these facts, the
character which caused the difference or affi-
nity among the varieties, was thought to be
hereditable.

5. Each of the 50 maternal plants of the 3
main swede varieties was investigated, indivi-
dually, as part of the process of studying the
relationships between the maternal plants and
their progenies. t-values of differences between
“Green top” and the other two varieties were
statistically significant about the length of the
rotted lesion on both of the petioles of the leaves
and the flesh of the root.

The spreading speed of the rotted lesion on
the petioles of the leaves of “Green top” and
its kindred varieties, which were thought sus-
ceptible to the disease in the field, was higher
than the “Nemuro-rutabaga’’, which was thought
most resistant to the disease in other varieties,
Moreover, the speed on the petioles of leaves
of “"Nemuro-rutabaga” was lower than on “Ne
muro-zairai (Mochizuki-A)”.

6. It was presupposed that the hardiness of
the petioles of leaves to the artificial inocula-
tion of E. aroideae was correlated to resistance
to the bacterial soft rot in the field. So, the
selection of the materials on the basis of the
data of those results of inoculation like this,
will be useful for the selection of materials
resistant to the bacterial soft rot,

7. On the flesh of the root, the speed of “Green
top” was somewhat lower than on the other
varieties, and the speed of the petioles of leaves
and the flesh of the root was not correlated
significantly.

Judging from these, it was thought that there
is some factor, or factors, not yet known at
the base of the petioles, especially on the old
phyllotaxis, which affects the swede’s resistance
to the bacterial soft rot. .





