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AN ANALYSIS ON THE DAMAGE OF SUGAR BEET BY
ROOT ROT DISEASE

Hideo ABe & Tetsushiro Bana
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Table ). ‘The scale for determining root intensity of

sugar beel,
A, The scale for petiole amd crown rot

Grade Symptoms.
0 No symploms.
Slight rot in the base of petiocle or crown,
Enlarging rot in the base of peliole or crown.
Severe rot.
B, ‘The scale for root rot

Symptoms

D e

Grade

0 No symptoms,

1 Slight rot (The harvested root is available as raw
material for sugar manufacture).

3 Enlarging rot, (The harvested root is no available as
raw materinl for sugar manufacture).

5 Severe rol.

Degree of injury

<

___ 3 (Value of grade x Number of plant_in each grade)

‘[otal number of plants
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SRL7s L 982 8 H220iz bl S HEHR OJEHOTS
WETE, 0B20HI kT AEofFEL £ <,
IR OIERT & G O BB RAGRHE & 1 X484y
CHHER MRS H S L ATRL T %
RFRE & T & OPHRIZ 2T, 1K 600
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Table 2. ‘The relation between rool rot and petiole,

crown rol {at SHIKAOQIL, 1966)

- Ijtft‘t.".t‘lﬁtll(l)ff‘v diseased Degree of injury
22 z\ug.(c‘l 25 Oct, ® 22 Aug.@‘ 25 Oct. ®
1 86 51 2.2 1.8
2 8l 4H 1.7 1.2
i 36 1.4 1.6
1 68 32 1.4 0.8
5 63 23 1.2 0.9
6 Al 36 1.2 0.5
7 ] 19 3.1 1.2
8 60 36 0.9 0.9
9 54 8 0.9 0.3
0 51 17° 0.8 0.6
3] 51 7 0.7 0.2
12 50 0.7 0.2
13 47 31 0.6 0.3
14 36 11 06 | 0.3
ﬁé’&'ﬂ%“’@“ r=0.828 ™ 7=0.848 **
and @

© lavestigated data
@ ; Investigated

One plot 3 on 50 plants.
on the petiole and crown rol.
data on the root rot.
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Table 3. The effect of the injury on crop yield

{at SHIKAOI, 1266)

Percentage of

diseased plants Yield

Degree of injury

Plot

22]u(f':y) 20Au§c;). 25008 22“% 20Au(g 2500 [ke/10a
1 {19 ] 42|18 |04 [1.0 |06 |360
2|15 | 57| 2 {03 1.1 [0.8 | 3300
3 ({56 ] 723 |07 [1.4 |0.9 |3000

One plot; On 600 plants. ©; Investigated dala on
the potiole and crown rot. @ ; Investigated data on
the root raot.

5 (Table 4) XFGHAOHEAYRL, R 50%
~060%, WRBHEL.5~2.0TT LA FRIFOR
~le~£biI‘*L'c 2 ¢ /102 WO, * 15
i 30~40%, SEEREEL.0~1.37Tx 1.0t s
DI AT Lo
HE 3. CoBBRTImms L, 7THIZE
FERFLEEAEROLRY, 8ARATL
WML B E VR Lich otz HLEFE S HTARAR

Table 4. ‘I'e effect of the injury on crop yicld
{at HAYAKITA, 1566)
(l;i‘;gc%'}aagiagf s Degree of injury | Yield
Plot = P © S ®
8 Aug. | |Novem. 8 Aug.™| |Novem.~| kg/10a
1 8 8 0.3 0.1 3,500
2 12 24 0.1 0.5 3,200
3 3 38 0.6 1.0 3,100
4 17 27 0.2 0.5 2,800
5 40 36 0.8 1.1 2,300
6 41 30 0.9 0.8 2,300
7 46 60 1.0 1.6 2,300
58 60 1.3 2.3 1,500
a) b) <) d)
Y= %k #| T = k2
=0.925] ¥ =-0. Sll -0.855] ¥ =-0. 8’»‘1

One plot; On 30 plants. © ; Investigated data on the

petiole and crown rot,

the root rot.

® ; Investigated data on

a); Correlation between © and yield, b); Correlation
between ® and yield, c}; Correlation between
© and yield, d): Correlation between ® and yield.

Table 5. Relation of the degree of iniury (No. 1) {at SHIKAOI, 1957)
- ) Porcentage of diseased plants ~Degree of injury 8
Plat © (1) ® (2) © (3) ©W = @ Gy = © (6) @ (7) Yield
14 Jjuly l 1 Oct. | 8 Aug. | Aug, 18 Aug. | 8 Auwg, | 11 Oct. keg/10a
i 0 1 6 0 2 0.1 0.0 3,400
2 1 2 5 0 13 0.1 0.1 3,400
3 1 1 2 0 9 0.0 0.0 3,300
4 1 1 3 4] 5 0.0 0.0 3,100
5 8 1 21 5 5 0.2 0.0 3,100
6 1 1 10 3 8 0.1 0.0 3,100
7 2 6 8 3 3 0.1 0.2 3,100
8 1 i 16 2 2 0.2 0.1 3,100
9 1 18 44 2 0 0.6 0.6 3,000
10 0 4 14 0 5 0.2 0.1 3,000
11 0 4 3 0 5 0.1 0.1 2,900
12 1 2 1 ] 0 0.0 0.0 2,800
13 0 1 4 0.0 0.0 2,800
14 0 4 27 0.3 0.0 2,700
15 1 9 10 0.2 0.2 2,700
16 2 2 7 0.7 0.1 2,600
17 2 12 11 0.3 0.5 2,200
18 2 29 29 0.8 1.3 1,700
Correlation
eY) ¢ r =0.060
(2 3) r =0.260
(4) (5) r =-(},286
(3) (8) . T ==-0.337
&) @® T =-0.743 s
r=-0.674
® : ® "
@ @ r =-0.769
One plot; On 200 plants. (+on 50 plants).  ©; Investigated dala on the petiole and crown rot. @® ; Investigated

data on the root rot,
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—EOMPILRE ot LnL 8 HTFRIODIM
HER L BEOMEBEILE LB T, BEALDR
CHE HSREAR & TSR o 3SHmA B L T D
EERRLI (Table6) o 3 BTG (1o)j2011)
DORIFRNL 8 A THOMBARIT L IZLA LD
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‘Table §. Relation of the degree of injury (No. 2)

(at ENIWA, 1967)

Percentage of Degree of
Plot diseased plants injury
© (1) |® (2 |© B) [® () |© (6) | ® &)
21 Julyi21 Julyti31Aug.!31 Aug.i31 Aug| 31Aug.
1 18 21 56 62 0 4]
2 15 6 26 19 0.0 Q0
3 11 44 18 31 ] 0.1
4 3 15 26 21 0.2 0.1
5 13 34 15 14 0.1 0.1
6 28 22 15 17 0.3 0.2
7 9 34 10 20 0.2 0.2
8 2 27 8 13 0.3 0.3
9 20 24 20 14 0.2 0.3
10 25 13 9 9 0.3 0.5
11 7122 | s| 5|05 |0
12 3 23 3 7 0.6 0.5
13 3 12 6 G 0.7 0.6
14 14 32 0 8 0.7 0.7
15 0 18 3 0 0.9 0.7
16 8 26 0 0 2.0 2.0
Correlation
M : @ | r=-0.028 "
(3 : @ r =0.923 ok
5y : (6 r =0.978
{1 : (3 [r=0.110
2 : W r =0.136

One plot; On 50 plants.  ©;: Investigated data on ’
the Petiole and crown rot. ® ; Investigated data on
the root rot,

Table 7. The Relation between the degree of
injury and crop yield {at ENIWA, 1967)

Percenlage of] Degree of

diseased plants!  injury . @)
Plot L Yield
“ o @O ®@]| kgioa
31 Aug.|20 Oct.|31 Aug.;20 Oct.
1 5 16| 0.2]| 0.5 4,000
2 14 14} 0.4 0.4 3,800
3 13 15| 0.3] 0.3 3,600
4 2 191 0.0] 0.4 3.500
5 5 18] 0.1] 0.3 3,400
G 9 331 0.31 0.7 3,300
7 3 9] 0.1 01 3,300
8 25 0] 0.7 0.8 3,200
9 13 321 0.51 0.9 3,200
10 7 G| 0.2 0.4 3,200
11 25 24 0.7} 0.7 3,200
12 16 16 0.3 0.4 3,200
13 25 25| 0.7 0.7 3,100
14 4 12 0.1 0.3 3,100
i5 24 281 0.6 0.8 3,000
16 16 19 0.4] 0.5 2,900
17 29 1] 1.0 1.1 2,900
18 13 11{ 0.2} 0.3 2,800
19 16 231 0.5 0.6 2,800
20 28 30| 0.8) 1.1 2,600
21 32 431 1.0 1.3 2,300
22 32 381 1.1] 1.4 2,300
23 35 381 1.11 1.5 2,300
24 35 36| 0.9] 0.9 1,700
Correlation
n: @ r =0.795%*
3 : @ r =0.930%%
{1) + (5) |r=-0.775%
@ : 6) | r=-0.645%*
3) : B r =-0.730%%
“) - ) T =-0.692%¥

One plot; On 200 plants.
the petiole and crown rot.
the root rot.
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Fig.3. The correlation between crop yield and
degree of injury at harvesting time
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Summary

The infection by root rot fungus, Rkizoctonia
solani KUun, was observed at the petiole and
the crown of the sugar beet plant, successively
and the availability of this value as indicator
to estimate the injury on root was discussed.

At the early stage of infection (in July), it
was difficult to estimate the degree of injury

on roots by panoramic observation on the above
ground part of the plant.

However, at the progressive stage (in August),
the degree of injury on above ground parts of
plants showed high correlation with the degree
of injury on the root. From these results, it
was assumed that the petiole and crown rotin
the period of early stage could be considered
as an indicator to estimate the further develop-
ment of root rot, with respect to population and
activity of the pathogen in the soil.

The root yield caused by the root rot disease
decreased about 1,000 kg/10a constantly wher-
ever average degree of injury was 1.0-1.2.





