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Occurrence and symptom development of Paulownia witchs” broom disease in cold districts

Kenyu Izumi, Kentaro Takanasa, Takeshi Saxuyama *,

Nobuyuki Yosukawa *
= =1

cold districts as well.
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We investigated the actual condition of development of paulownia witchs” broom (PaWB)disease on the
experimental grounds where canker disease is being controlled.
The results confirmed that the death branches, malformed leaves, abnormal efflorescence and fish-

bone like branches are the characteristic symptoms of PaWB in cold districts.
All paulownia trees we investigated had contracted PaWB. The damage tended to spread within a

short period. Therefore, it is very likely that the key factor of paulownia mortality damages is PaWB in
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Table.2 Symptoms of PaWB disease in cold districts.
WL FEHEN ih3 =4 FEHE
Symptom Site of symptom Characterisitic Percentage of trees
development developed symptom
RIS BECTESF AR 5 38.8
Malformed bud 1t GF) Flower bud develops in autumn
Flower (bud)
BRI IR IAER A RB§ 5 4.7
Abnormal flowering Flower develops in autumn
FHER ZREEHMERE L v 100.0
Dwarfing of branches Secondary main branch is stunted
B T8, ORAPELICHET 5 49.4
Erect branches 53 Secondary main branch shoot erectly on main branch
Branch
TRBEF R R CZREPEFHBTRERET S 17.6
Fish-bone Secondary main branches shoot develop abnormaly
at equal intervals
B FEHICELEEL W 100.0
Dead branches Leaves are not attached on branch in spring
REERE HH P EEEET S 32.9
Abnormal falling of leaves Leaves fall in summer and autumn
REREE I RRET 2 22.4
Abnormal leafing Leaves open in autumn
' 1t * EEPFELT S 21.2
Yellowing Leaf Leaves turn yellow
HFEE EAVNEAL LT B 100.0
Malformed leaf Leaves are deformed and small
A& NEVBENE I EET B 100.0
crowded leaves Crowded leaves are attached to branches
BHE (%) =FHEALBE " HAEFE (85F)

Percentage of trees

Number of trees Number of trees counted

developed symptom  developed symptom
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Fig.1 Agarose gel electrophoresis of DNA products amplified
by polymerase chain reaction .
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Seedlings (non-infected)

C~G : mmEok (5F)
Trees without symptoms (Iwate)
H~L D RBEIAR C6F)

Trees with symptoms (Iwate)
M EECEEEA ()

Trees with symptoms  (Ibaraki)
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Fig.2 RFLP analyses of DNA products amplified by PCR.
DNA products were digested with restriction
endonucleases Mse 1.
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Trees with symptoms (Ibaraki)
N FAFEER (FNV-T1)
Onion yellows (group )
O UYFYTALSER (Fv—710)

Gentain witches’ broom (group 1)

J~L



SFMECHR No.11, 2003

#3 NRHBMOHEEFRERENERBOHR
Table.3 Changes in the number of paulownia trees with symptoms in Anazawa field.

[ 1996%F | 19978 |  1998% 19995 |
5 |6A|6A|7A|8A|9B|10E |58 |6H | 7B |9R|0A|G5A|6A | 7R |8R|9A |6A|7H | 8H | 9R
Degree |May. |Jun. | Jul. |Aug. [Sep. [Oct. [May. |Jun. | Jul. |Sep. |Oct. |May. |Jun. | Jul. JAug. |Sep. [Jun. | Jul. |Aug. |Sep.

0

B2 1 sl ol sl2l2]0]lo0]lololololo]lo|lolo|lo|lo]o]o
healt
BE 7 10|10 a|3|aslalalalals|2al2]2]2|0]0]o

‘ 6 8

slight

o 3 6 3 1 1 8 9 8 7 7 7 7 6 7 7 7 7 10 10 10
moderate

B lololo| 1|1 ]2]|2l2|3|3]3|3|s|s|s5|5|5]|a]|ala
servere

dEEE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ead

4 BEGARMOBTEENERBOKERE
Table.4 Changes in the number of paulownia trees with symptoms in Amabitai field.

| 1996fF |  1997%F |  1998F |  1999%F |
K% |sA|6A|7A|8A|9R |10A|58|6R|7E|9R|10R|5R |6R|7R|[8B |9AR |6A|7A [ 8A | 9A
Degree [May. |Jun. | Jul. [Aug. |Sep. |Oct. {May. |Jun. | Jul. |Sep. |Oct. |May. |Jun. ] Jul. |Aug. |Sep. [Jun. | Jul. |Aug. |Sep.

B oyl 91|21 |20]17] 0| o s |17|10]|w0]lw0|2]2]2]1]0fo|lo]fo
healty
BE | o 1| 13|55 |11 ]2]alw]lwo]wo|lir|n]i7]w6]s5]5]s5]s5

slig:ht
) 1 1 1 1 ] 3 3 3 2 3 3 3 4 4 4 6 13 | 13 | 13 | 13

moderate
#5 g lo|loflo|l1]lololo|lo|lo]lo]o|o|]o|o|o]|s5s]|s5]|sHs

servere

R gl o]lo|lo|lo|lolo|o|lo|lo|lo|lo|]o]lo|lo|lo|lo|o|]o]|o
dead
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Table.5 Changes in the number of paulownia trees with symptoms in Hashiba field.

19965 19974 19984 19994
K% |SA|6A | 7R |EA|SA|0R|5A 68 | 7B | SR [0 |SH 6B 7B |8B [9B |[6B | 7H | 88 | 98
Degree |May. |Jun. | Jul. |Aug. |Sep. |Oct. |May. |[Jun. | Jul. |Sep. |Oct. |May. |[Jun. | Jul. [Aug. |Sep. [Jun. | Jul. |Aug. |Sep.
B2 1 il o1 | 20|18 16|15|15|1a|1a|12]12|15| 76| 7] 7]4a]0|lo0]o
healty
g’fﬁ olo|1|s|s|e| 6| 7|78 |s|6|12|8|s|s]|s]|11]|11]1i
= oloflololololo|lo|lo|l1|1]o]|2|6|6|6|c|7]|7]7
moderate
eSS
#E Lol o|lololololo|lo|lolo|lo|lo|o|o|lo|lo|1]3]|3]s
servere
"% loloflo|lojoflo|ofo|o[o|lojoflojofo|of[o|o]ofo
ead
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Table.6 Changes in the number of paulownia trees with symptoms in Omoto field.

19964 19974 19984 19994

X% |5H|6H|7H|8HA|9H |[10B|58B |68 |7H|9RA|10B|5A |6A|7H|8H |9A |6R | 7R [8R | 9K
Degree [May. {Jun. | Jul. jAug. |[Sep. |Oct. |May. |[Jun. | Jul. |Sep. |Oct. |May. [Jun. [ Jul. |Aug. |Sep. [Jun. ] Jul. |Aug. |Sep.
hﬁfy 21 16 12 9 7 9 9 8 8 7 3 2 2 2 2 0 0 0 0
wE

ey 5 6 7 8 7 5 4 5 5 6 6 6 6 8 8 9 4 4 4
slight

=

HE 1 2 4 6 3 3 4 4 4 4 6 6 6 6 6 3 8 8 8
moderate

A= 0 3 4 4 10 9 9 9 9 9 9 9 9 9 9 13 13 13 13
servere

HASE 0 0 0 0 0 1 1 1 1 1 2 2 2 2 2 2 2 2 2
dead

BmiEE

The degree of damage

e mERHALhENED
Healthy (no symptom)
WME DTN EDOHALNLLD
Slight (symptom developed sligtly)
PE BELMEOTREOED
Moderate(symptom developed moderately)
BE RO1.2ULOBEDOLD
Servely(Symptom developed more than 50% of branches)
I CACRRATHIELEZLD
Tree was died by PaWB
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Fig 1 Changes in the symptoms of pawlownia trees in Anazawa field
' from 1996 to 1999.
Symptom observation were conducted at July in every year.
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Fig.2 Changes in the symptoms of paulownia trees in Amabitai field

from 1996 to 1999.

Symptom observation were conducted at July in every year.
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Fig. 3  Changes in the symptoms of paulownia trees in Hashiba field

from 1996 to 1999.

Symptom observation were conducted at July in every year.
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Fig. 4 Changes in the symptoms of paulownia trees in Omoto field

from 1996 to 1999.
symptom observation were conducted at July in every year.
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Fig. 5 Changes in percentages of infected trees in each experimental fields.
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Fig. 6 Changes in the degree of infection in each experimental fields.
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