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Regulation of Flowering Time and Improvement in Cut Flower Quality of Stock
(Matthiola incana (L.) R. Br.) Combining Night-break Treatment and Tunnel-covering Treatment

Hiroki Matsumoto, Yoshiki Miyamoto, Daiki Hamanaka® and Koji Shima

Wakayama Agricultural Experiment Station
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The control of weed growth in the ginger field
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Establishment of Single Basal Application Method before Soil Solarization for Pea(Pisum Sativum L.)
Development of New Fertilizer and Demonstrated Its Usefulness

Maho Hashimoto, Hidenobu Miyake, and Yasuhiro Hayashi?
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221 178 207 171
H-CDU 221 231 201 227
221 228 225 229
221 224 229 239
221 232 200 203
H-CDU 221 251 221 236
221 190 192 227
221 241 236 214
5 7
7
3 9
4 8 12
H-CDU
4 8 12
8 12 12
4.0 -0.6mg

6.3 5.4mg
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9 -n- —a—
- <> - +
mg/100g 30 1
4 8 12 g
118a A 225b BC 224b 8 184b B 251
H-CDU 118a A 140a A 124a A 125a A 20 -
118a A 17.7b ¢ 193b B 138a 4B 15
11.8a A 110a A 124a A 144 a AB
118a A 179c BC 202c AB 147b B 10 1
H-CDU 118a A 93a A 102a A 93a A 5 -
118a A 210c ¢ 345d B 139b B
118a A 108a A 103a A 85a A 0 '
7 -5 -
4
10
/
5cm 15cm g
o/
30cm 42 .2 40.8 2595 1751 67.1 1023
38.4 2479 1661 67.1 959
2670 1821 68.1 911
4223 4083 3845 Tukey
2017 2 16 4 26 4 26
11
N P K
10 2.99 1.42 044 012 131 1.03
3.15 1.62 041 0.12 1.27 0.99
3.10 151 0.47 0.16 1.32 1.04
Tukey
2017 4 20 4 26
11
5A
2
5B
A ] o B ] B
25 - 40 -
b b b
@20 ) g 30 1 3 )
8 15 A a H o b 1
N > 20 - I b @ ) a
£10 7 b £ s o) )
;| 10 1 X & o
b b b
0 . . 0 3 3 3
5 A B
2016 5 9 9 5 12 5 5 2
Tukey
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46.7

38.4

5cm 15cm 30cm

40.9

41.9

41.0

5cm 15cm 30cm

43.2

46.2

42.3

43.4

5cm 15cm 30cm

4000 A

3000 -

2000

eQT /0%

1000 -

TA

2017 3 25

2016 12 25

7

1
2017 5

4

12017 1 28
2 2016 12

7B

7C

r
o

50

GO ® @0

Boot/Bw

15 6 25 11
19 25 29 25

2017 2 23

2016 6 26

25

27

12 19
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H-CDU

8 12
20
H-CDU 4
CDU® 45
4
2019
12
2016
45 CDu®
Cbu®
30 60 40 46
2017 45 3
5mg/100g
100 400mg/100g
100mg/100g
2017
N P,O; KO 10:4:8
24kg/10a 9.6kg/10a

5kg/10a

39



Lorenz 2008 37
30kg/10a 2
11 56 12
8 48kgN/10a
2017 22
12
/10a /10a
4 - 37,200 - 37,200 24kg/10a
12kg/10a
4 5 32,100 9,900 42,000 6kg/10a><3
H25
3100 /  20kg
CDU®
2018
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1 CDU® 51.5 48.5 N PO, KO 8 3 7

CDU® 20

2 CDU® 76.8 23.2 N PO, KO 10 4 8

CDU®
3
4
5 11

56
25060
2019
7 1-9
2018
89 136-145

N. Lorenz K. Verdell C. Ramsier and R. P. Dick. 2010. A Rapid Assay to Estimate Soil Microbial
Biomass Potassium in Agricultural Soils Soil Sci. Soc. Am. J..74:512-516. 2008
2017
205 1-13
2017

2014
68 99-100
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8 43 56,2020

Characteristics of New Pea Cultivar ‘Minabe Tansekkan 1 gou’

Toshihiro Tanaka, Takahide Kawanishil, Yasuyuki Kotani2 and TakayaAzuma

Horticultural Experiment Center, Wakayama Agricultural Experiment Station

2018

2000a 10 6

10a 528
47%

190

2015

2016

3

2018

2000a

56
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2014 “ =

2016 2015 1
2 2017 6
2017 2016
2 2
2 < >
2018 4
2018 12 < 1 =
12 19 2019 3 14
33561
1
2016 2017
< 1 - <
z = z 1 16 20 2
2006 9 20 2017 9 20
90cm 160cm 10 /m 10cm
1 7/ 1
180cm
1
1 4 2016 6
2016 2014 6
9 e R — 2015 6
2017 3 2017 6

2
kg/10a kg/10a kg/10a
6.3 8.3 7.3 7/14 6-8-6
2016 z 6.6 6.1 3.9 12/13,2/7,3/22 549 15-14-9
v 5.1 2.9 5.8 11/7 4/5 OK-F-2 14-8-16
2017 12.5 16.7 12.5 9/12 FTE 6-8-6
X 10.9 7.8 9.4 11/25,1/18 1 7-5-6
?12/13 2/7 3/22 28 19 19kg/10a
Y1000 073kg/10a  11/7 4/5 7

*11/25 1/18



Pisum sativum L.

4
2017 5
2016 2017 3
2016 2017 6 7
9
2
2016 2017 2018
< 1 = < >
2016 9 28 9 27 2018 9
2016 2016 10 11 28 2017 2017 10 6 20 2018
2018 10 9 27 3 8 6
1 30 2016 “ 1 = 15 2 2017
4 160cm 15  /m 20cm 3
/ 2016 4
2016 6 2017 2018 3
2017 6 5
40 70cm 20 50cm
180cm
2016 2017 11
2018
2016 11 18 2017 11 13 2018 21
3
5
4 4
L 2017 3
3
kg/10a kg/10a kg/10a
2016 12.0 16.0 12.0 9 FTE 6-8-6
z 12.0 11.2 7.2 11/30,1/16 549 15-14-9
";;;; ................................. S i PR —— o P
z 12.0 8.6 10.3 11/20,1/18 1 7-5-6
2018 12.0 16.0 12.0 9 FTE 6-8-6
i 12.0 8.6 10.3 11/15,12/24 1 7-5-6
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1 1
1
“ 1 = 2016 7.9cm 2017 8.3cm “
= = T 75% 4
1 - == = 3 26 368cm
“ z T12% 11 10 25.1 “
= “ = 3 26 57.2 “
¥ 54.9 “ ¥  50.2 5
“ = 27.6 “ = “
91mm “ z “
> 3.0 5.3 <
“ 90mm “ z
“ = 9.7mm “
“ 6
4
cm ?
2016 2017
1 7.9 (8) 8.3 (73)
10.1 (100) 114 (100) **
8.5 (84) ns 10.7 (94) **
z 5
y < >
* Dunnett < 1
S 1) ns
n=14 19
5 2017
cm
11 10 2 6 3 26 11 10 2 6 3 26
1 117 (66) * 296 (69) 368 (72) 25.1 47.7 57.2
179 (100) **Y 497 (100) ** 514 (100) ** 25.4 ns 45.6 ** 54.9 *
188 (105) ** 423 (99) ** 505 (98) ** 21.9 **  40.3 ** 502 **
¥ Dunnett - 1~ * 1% 5% ns
n=16 20
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6 2017
y
z \
X w
mm
mm mm
1 27.6 91 3.0 5.3 90 9.7
28.6 ns- 105 ** 2.7 * 4.8 ns 96 ** 10.0 ns
10.0 ** 63 ** 1.6 ** 3.2 ** 58 ** 5.2 **
Pisum sativum L.
2018 1 19
72018 1 29 2
X 1
"2018 1 19 2
Y2018 1 19
“ Dunnett “ 1 - *hRoox 1% 5%
ns n=16 20
2
“ 1 2016 41.5 2017 28.3 “
> 2016 37.2 2017 27.9 “ =
2016 9.5 2017 9.7 2016 12
25 2017 11 28 “ = 2016 15 2017
5 “ = 2016 66 2017 37
2016 3 9 2017 2 15 “ = 2016
19 2017 12 “ = 2016 105 2017
60 7
7
2016 2017
z y X
/ / / /
1 41.5 12/25 3/9 28.3 11/28 2/15
37.2 *" 12/10 ** 2/18 ** 27.9 ns 11/23 ** 2/3 **
9.5 ** 10720 ** 11/24 ** 9.7 ** 10/22 ** 12/17 **
y
" Dunnett < 1 = i) ns n=15 20
3
3 2017 1 2016 4 2017
2 3 4 4 2016 2,064kg/10a
“ *  2,928kg/10a < = 2,439kg/10a 2017
2,614kg/10a “ = 2,787kg/10a “ =
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2,038kg/10a 8
“ 1 = 30.1 “ T 42.8
“ 26.8 42.4 /
1.4 - 8
- - kg/10a *
> 11 12 1 2 3 4 kg/10a
2 43% 1 0 0 0 7 405 1,651 2,064
- - 2016 0 0 0 347 897 1,195 2,439
_ . 46 477 489 441 803 672 2,928
1 0 0 8 632 1,109 864 2,614
9 2017 0 0 79 464 919 576 2,038
0 226 510 443 948 660 2,787
1 8 10 2 4
z 1
9 2017
/ z y X ) W
0 1 2 / /
1 0.7 16.7 12.8 30.1 42 .4 1.4 43
1.0 12.7 13.1 26.8 **' 38.8 ns 1.4 ns 49 ns
4.0 25.9 12.8 42.8 ** 51.6 ** 1.2 ** 30 *
2018 5 2
z 0o ,1 ,2
Y0 =<0 1 =<1 2 =<2
X /
"2 / >100
¥ Dunnett < 1 = ** o x 1% 5%
ns n=16 19
4
“ 1 = 98.3mm “ Z 99.9mm
“ ~ 92.8mm 12.5¢ “ =
13.4g - > 11.1g 4.8g -
> 5.2 - > 4.7g
38.5% “ *  39.3% “ T 42.4%
7-9 7-3 - »> = -
10 2
11.4mm “ Z 11.9mm “
= 11.3mm 100 68.9¢ “ > 70.3g <
> 65.7g 1.03g/ml - ==
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= 11
100 39.69 “ T 414 <
43.3g 8.2mm
2 < 1 =
2018 3 30
. - 1 -
10 2016
z
y
mm mm mm g g %
98.3 16.5 16.5 12.5 4.8 38.5 7.9 7.3
99.9 ns* 16.2 ns 18.1 ** 13.4 ns 5.2 ** 39.3 ns 7.8 ns 7.2 ns
92.8 ** 15.1 ** 16.6 ns 11.1 ** 4.7 ns 42.4 ** 7.8 ns 7.3 ns
2017 3 2 4 21 , 4 2
z / <100
y Pisum sativum L.
* Dunnett - 1z x> 1% ns n=40
11 2016
z 100 y X w W
mm g g/ml
11.4 68.9 1.03
11.9 **" 70.3 ns 1.05 **
11.3 ns 65.7 ns 1.05 **
2017 3 2 4 28 4 2 L
z n=40
Y 100 n=15 25
*2017 4 28 10 g / ml n=5
" Pisum sativum L.
¥ Dunnett = 1 ** 1 ns
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50

12 2016
z 100 y X X X X
mm g
8.2 39.6
8.2 ns"  41.4 *
8.2 ns 43.3 **
2017 6 9 7 20 9 4
z n=60
¥ 100 n=10
X Pisum sativum L.
" Dunnett - 1 - w*x 1% 5%
ns
2 2
“ 1 = 5 2017 280cm 2018 297¢cm “
> 2017 393cm 2018 417¢cm 71
2016 22.8 “ - 20.2 2017
17.3 “ - 17.3 2018 18.8 “
* 18.0 2016 28.6 2017 28.3
2018 28.7 “ = 26.0 26.6 29.2
13
13 “ 1 =
cm y X
2017 2018 2016 2017 2018 2016 2017 2018
1 280 297 22.8 17.3 18.8 28.6 28.3 28.7
393 417 20.2 17.3 18.0 26.0 26.6 29.2
w faled *% * ns ns ns ns ns
z 12017 ;2018 5 15 2018 ;2019 5 16
n= 2017 ;24-30 2018 ;18
v n= 2016 ;5 6 2017 ;12 2018 ;18
X 1 4 n= 2016 ;5 6 2017 ;12 2018 ;18
"t *k % 1%, 5% ns
3 2016 2018 2017 4 3
4 2016 3,047kg/10a “ 2,662kg/10a
2017 2,366kg/10a “ = 2,692kg/10a 2018
2,565kg/10a “ = 2,596kg/10a
3 “ = 1 2016 8.5g 2017
8.6g 2018 9.7g “ = 9.1g 10.0g 10.5g



14
L “ = 1 2 3 3 2016
2017 2018 4 3 L
2016 77.8% “ T T72.4% 2017 65.8%
“ T 76.4% 2018 88.5% “ ¥ 93.5%
15
14 < 1~
kg/10a 1 z
1 2 3 4 kg/10a /10a 9/
5016 1 37 660 1,346 1,004 3,047 359,714 8.5
e D82 TOT 09T 585 ..2.862 293,857 . 9:1
017 1 18 93 1,353 903 2,366 275,977 8.6
..................................................................... 206 .49 1,36 61 2692 269,922  10.0
2018 1 213 421 1,156 774 2,565 264,258 9.7
523 697 760 617 2,596 248,242 10.5
1 2m 30 2016 “ 1 = 1m 15 2 2017 4
4 1
z /
15 “ 1 = L
L % *
1 2 3 4
1 70.3 77.6 77.1 79.1 77.8
2016
UL . 2. S 83.6 ... 67.8 . 945 2.4 .
1 40.6 51.2 66.2 67.1 65.8
2017
63.0 82.7 84.5 59.4 76.4
1 70.5 73.9 91.6 96.8 88.5
2018
81.9 96.0 98.6 94.1 93.5
) 1 2m 30 2016 < 1 = 1m 15 2 2017 4
4
z 1 4
“ 1 = 8.9cm “ > 10.0cm
10.4g “ > 1299
1 26 2 23 3 8
44 3% “ z  39.7% 1 26
2 23 3 8 8.2
“ = 85.6% “
= 91.0% 3 2 23
1 26 16

51



16 “ 1 = 2017

z y
cm g % %
1 8.2 7.7 51.4 7.9 79.8
1 26 9.5 10.2 45.6 7.9 84.4
w ** *%* *%* nS nS
1 8.6 9.7 43.4 8.0 82.0
2 23 10.0 13.9 38.0 8.3 94.0
** ** nS nS *
1 9.8 13.5 38.0 8.6 94.3
3 8 10.5 14.8 35.0 8.4 96.0
* ns ns ns ns
1 8.9 10.4 443 8.2 85.6
10.0 12.9 39.7 8.2 91.0
** ** * nS *
4
z / ><100
Y1 / =100
“t *kx 1%, 5% ns
:n=8-12 :n=28-32
1979 “ =
“ = 1993
1 2
1974
- - - l - - -
10
2000b
“ 2 7 9
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20

1

2001

2016 3

2018 *~

1987a 1987b 1989

2016 2017

2016

2019

36%

15

2017
4
2018

3

2018

24

3

73 78%

13 14

20
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4
8 14 3
- - 2,596
2,692kg/10a
- 1 - 2,366 3,047kg/10a
14 - 1
12 2 2016
2018
2017 1
3 2017
> 1 2 53 59%
- 1 -
3 101 117%
- 1 -
14 2 1
14 L -
16 3 L
1,2 4
2018 15
2010
1 2
- 1 - -
10,11,12, 2
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10 +

2016

2016

2018

178 195%
16 18%
3

2017

2000




1993
1 7
2000a
2000b

2000c

2000

1979 =

1 1-61
pp 99-103

2001
2 93-98

2 183-189

pp 71-76 10

10

pp 91-92 10

2010

23
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2018 29

1974
1987a
1987b
1989
2018
pp 123-124

pp 3-12

12 33-38

13 1-6

10

2
12 39-46
3
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8 57 65 2020

Development of Capturing Sika Deer with Modified Corral Trap for Uneven Ground

Mitsuyoshi Nishimura ~ Kayo Etoh® and Yoshihito Ueda®

Wakayama Prefecture Fruit Tree Experiment Station

Cervus nippon
800

2017

2017

am ) (1 D

2018

2017

2011
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3.8>4m ERS-6t (50mm

4.86mm

13.35T)

3400N

1
1

2 @ 48.6mm 2.4mm 8 6
25 @ 48.6mm 2.5mm - 1
35 @ 48.6mm 2.4mm 4 -
1.0 @ 48.6mm 2.4mm - 2
2 @ 48.6mm 2.4mm 4 4
25 @ 48.6mm 2.4mm 4 4
@ 48.6mm 4 4
@ 48.6mm 6 4
@ 48.6mm 16 12
@ 48.6mm 4 4
10mm 30mm 50-60mm 8 6
3.8m> 4.3m 1 1
3.8m> 4.3m 1 1
3.8m><  3.4m 1 -
3.8m>< Am - 1
380mm =7.6mm 26 16
L=58mm D=8.0mm (kN):1.50 29 20
1.6mm 2 4 4
1 1

1

( 2

2016 12 2017 2 1 2017 11
2
A

B B

2018

2



1 A 2017.1.10 2017.35 2016.126 2017.19 2017.110 2017.35 2017.130 2017.2.27 3
) A 2017122 2018.1.14 20171120 2017121 2017122 2018114 2017.12.25 1
B 2018126 201825 2018123 2018125 2018126 201825 201821 201825 2
3
x x m)
A Ix4x? 24 15°
B 2x4x7 16 17°
1
2
0
HRLURIEBIRESRT L .
2
2
2017 1 10 2017 12 2 A 15<
2018 1 26
A 25 17<= B B
A B
1 3
80cm 70cm
1 A 2016 12 6 2016 26
2016 12 26
2017 1 10 2 A 2017 11 20
2017 12 1 2017 12 2
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2 B 2018 1 23 2018 1 25 2018 1 26

5 10kg 1 3kg 6kg

20

30

1 2005

1 2017 1 30 2 6 2 27
3 2 2017 12 25 1

2018 1 26

2018 1 23 2018 1 25 2
2018 2 4 2 5 2

50cm
5cm 3m
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55 5 349
97
1.0 1

90 4 2

40

9,762 1
155 4 2
1.0 1
12 643
54
10 44 46
31 29 1
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30 B 55 28 17
1
1 2 A B 1 1 5
5
4
A 63 9762 155
55 5349 97
B 2 12 643 54
60 55 430 403
400
g 50 w % 350 nE1H A
&40 ‘0 & 300 84 w0 A
g 31 5 28 .,2 250 28 B
5 30 < 00
8 20 17 ¥ 150
P> 91 97
#, 100 o
50 23
2 1 5 1
0 0
B11 A 21 A 21 B 1 2 3 4 5
BF2 WA mihE =% R AEHGH
4 5
A
1 2017 1 30 2017 2 6 2017 2 27 3
15kg 28kg 6 5 1 2
2 2017 12 25 42kg 21kg
B
2018 2 4 34kg 2 5 52kg B A

Im



(k)
2017.1.30 19:31 2 26 28
A 1 201726 20:57 2 21 20
2017.2.27 20:46 2 18 15
2 2017.12.25 18:42 2 42 21

B ) 201824 2331 1 34

201825 21:02 1 52

6
3.4
6

2017.1.30 2017.1.31 20:12 1 1

A 2017.2.6 2017.2.14 21:20 8 1

2017.2.27 2017.34 6:23 5 2

2017.12.25 2017.12.27 19:38 2 1

B 2018.2.4 2018.25 19:45 1 1

A B 1
50 =< 8 = 2
2 x 4 x 4 3
2000
1
AC 1 2

40
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3m>< 4m>< 2m A

15 17
1
5
A 1 63
12 2
2011
2012
4:113-114
40 145-153
2017 -
57(1) 45-52
2016
2017
2005 3
2017 2

2m>=
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2000

2m B

40 B 1 50

24

55 2

15kg 52kg

123

2017

2015.
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8 67 78,2020

Studies on Replant Failure of Japanese Apricot Tree
. Development of Wood Charcoal Made from Unused Resources for Continuous Cropping in
Japanese Apricot Tree

Takaaki Oe', Chikako Hashimoto®*, Eiji Nishihara®, Y usuke Mizuguchi®*, Noriaki Jomura and Mieko
Okamuro™*

L aboratory of Japanese Apricot, Fruit Tree Experiment Station, Wakayama Prefecture

Forestry Experiment Station, Wakayama Prefecture
3Faculty of Agriculture, Tottori University

25
Gur and Cohen 1988 1977 1979 Mizutani et
al. 1988 Ohigashi 1982 1) '
2)
2003
2018
2019a
2009 2013
2006 2013
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2018

0.75 WIV
0.75

2013

10cm
CE-80 Thermal

2009 11
1 3cm

1990 Sep-pak C;g  Watewrs

HPLC

2009
30L 1

700 900

68

2014

2013

20
20ml
No.2
2018

2013
1
2006 2009
39 0.3g
5ml 5mi
‘ 366’
x100
10cm
300 1000
Imm
2019b
1.5cm
3
0.5g 3
0.45um
Folin-Ciocalteu
2003
1994 oDSs
2
12 15
700 900



5% 10 DW/V 5mm
4 5
180 40 N: P: K=14: 11: 13 2010
5 6 10cm
2010 10 100 1 7
2mm 2mm
80 3
3
2008 12 16
251
900 15 DW/IV
5
180 2009 1 26 200g 5
10cm 2008 12 2009 5 9
9 24
2mm 1 2
80 3
4 4
2010 10 12 34 ‘ 4
200L 80x80x30cm
2 2
700
700 700
2011 1 1 ‘ ’
180 40 2011 1 26 360g
2010 12 2011 11 2011 11 14
2mm
80 3
5
2011 10 35 ‘ 4
150L 70x70x30cm 4
4 2 DW/V
650 650
2 650 2 650 850
2 850 650
650

2009

26 400g
12

DW/V

700

2mm
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323m?/g 2 650 237m?lg 2
30m?/g 2012 2 20 1 :
180 40
2mm
6
2008
1
10cm
pH
600mg/kg
1
Nol No2  10%
1
Nol 3 6
2
1
2
3
10
4
10%

70

850 275m?lg 650
3 4
7209 2010 11 19
2mm
80 3
6
10 15cm 10cm
2009 11 200L 700L
2013
1 0.15mg + x100
1
1
1
() () ()
5 Nol2 27 No25 53
No13 34 No26 58
Nol -4 Nol4 36 No27 63
No2 9 Nol5 36 No28 65
No3 11 Nol6 38 No29 67
No4 17 Nol7 39 No30 69
No5 19 Nol8 40 No31 74
No6 21 No19 41 No32 81
No7 23 No20 47 No33 84
No8 24 No21 49 No34 86
No9 25 No22 50
Nol10 25 No23 51 y 79
Noll 26 No24 51
2
10
10
900
5



o5 . r=0495 p=0.0029 n=34
(mgCE/L)* (mg/L) (mg/L) (mg/L) *
140 39 0.8 15.6 .20
-11 0 0 0.0
Nol -12 0 0 0.0
No2 78 0 0 1.0
No3 -1 0 0 0.0
No4 110 0 0 135
No5 12 0 0 2.7
No6 -10 0 0 0.0
No7 -10 0 0 0.4
No8 -9 0 0 0.1
No9 74 2.4 05 34
No10 131 56 0.9 34 (mg/L)
No1l 47 0 0 12.0
No12 26 0 0 8.7 1
No13 128 43 0.7 8.9
Nol14 -9 0 0 0.1
No15 67 0 0 12.6
No16 106 40 0.6 55
No17 137 49 0.8 8.1
No18 33 0 0 10.9
No19 61 0 0 6.9
No20 126 39 0.7 12.1
No21 -1 0 0 0.1
No22 39 0 0 215
No23 30 0 0 0.6
No24 -8 0 0 27
No25 123 17 05 13.8
No26 152 6.0 0.9 13.8
No27 -8 0 0 0.3
No28 61 0 0 121
No29 86 0.7 0 135
No30 43 0 0 10.9
No31 57 0 0.3 12.6
No32 101 15 0.6 14.0
No33 117 2.9 05 14.2
No34 61 0.7 0.2 6.2
*CE
3
z
DW/V__ 5/12 5/19 5/26 6/2 6/9 6/16 cm
93 99 100 100 100 100 615 =+ 95 ¥
700 " 5% 91 96 97 97 97 98 1399 + 110 a
700 10% 34 49 65 65 65 70 1808 + 78 a
900 10% 19 29 36 41 43 70 1743 + 65 a
28 60 64 68 68 79 872 &+ 99 b
“10cm
y + n=4-5

*Tukey-Kramer 5%

w



4 mm
2009 2010
DW/V 12/15 10/17
10.8 131 =+ 04* ¢’
700 X 5% 10.8 204 = 06 b
700 10% 10.8 223 = 04 ab
900 10% 10.8 239 = 11 a
10.8 155 &= 05 C
z + n=5
YTukey-Kramer 5%
5 (9)
DW/V ‘ ‘
35 o 37 d 34 b 19 b 24 ¢ 72 d 77 ¢ 149 =+ 15° ¢
700 " 5% 185 ¢ 89 c 90 a 52 ab 67 abc 274 ¢ 208 ab 482 £ 49 b
700 10% 259 ab 115 ab 94 a 69 ab 101 a 374 ab 264 ab 638 == 39 ab
900 10% 295 a 118 a 95 a 118 a 92 ab 413 a 304 a 718 = 65 a
68 d 54 d 56 ab 44 ab 51 bc 122 d 152 bc 273 *+ 12 ¢
z 0.2cm 0.2cm
YTukey-Kramer 5%
X + n=4-5
3 3
1 900
900 900
6
900
7 900
900
6
z cm
5/15 5/21 5/27 6/2 6/8 6/14 1 2
900 y 68 73 98 99 100 100 773 a* 29 a 802 =+ 42" a
74 77 98 98 98 99 658 ab 6 a 664 & 46 a
900 66 68 92 93 94 97 580 b 89 a 669 & 33 a
65 67 92 95 97 97 588 b 94 a 682 &+ 37 a
? 10cm
v 15 DW/V
*Tukey 5% n=5
v +
7
900 mm
2008 2009
12/17 5/15 9/24%
900 900 Y 136 139 174 = 02 a"
13.6 137 164 = 02 bc
8 900 136 13.8 172 = 02 ab
13.6 135 161 = 01 ¢
900 900 9/24
4 15 DW/V
X + n=5
“Tukey 1%
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(

)

z z
900 y 72 a¢ 81 a 96 a 34 a 40 a 153 a 170 a 323 = 8" a
53 b 74 ab 96 a 22 a 36 a 126 b 154 ab 280 =+ 11 ab
900 64 ab 71 b 71 a 31 a 33 a 135 ab 135 ab 270 = 14 b
56 b 67 b 62 a 23 a 30 a 123 b 115 b 238 =11 b
z 0.2cm 0.2cm
y 15 DW/V
*Tukey 5% n=5
" +
4 4
700 700
9
700
9 mm *
10 700 2010 2011
12/16 11/14
112 170 = 19
700 700 11.2 188 = 23
700 112 176 = 19
700 112 199 + 24
700 112 221 = 23
700 112 216 + 26
700 x ns ns
: 2% DW/V
700 y + n=4
*Tukey ns
10 ()
y y
79 b* 66 b 70 a 20 a 59 a 145 b 149 a 294 =+ 81" a
700 137 b 81 ab 96 a 22 a 83 a 217 b 201 a 419 =+ 105 a
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Application of a Simple Blooming Time Prediction Program Using Development Rate Models for
Temperature Requirements of Japanese Apricot ‘Nanko’ Flower Buds

Yuto Kitamura, Koji Numaguchi and Yoshiaki Naka

Japanese Apricot Laboratory, Fruit Tree Experimental Station, Wakayama Prefecture
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Protective effect of Quercus phillyraeoides sprouting by deer forage prevention material

Yumiko Yamashita, Toshiyuki Hougen, Satsuki Hamada, Kazuaki Sakaguchi and Jun Sakamoto

Wakayama Prefecture Forestry Experiment Station
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Performance Evaluation of Horizontal Planes Sheated with Edge Glued Panels
Composed of Sugi(Cryptomeria japonica) Laminas
- Study on In-plane Shear Strength and Single Shear Strength of Nailed Joints-

Takaaki Hamaguchi and Kenji Okamoto

Forestry Experiment Station, Wakayama Prefecture
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1/30rad Se30-N75-B 0.1020.41 10.6+4.3
Se36-N90-B 0.15+0.18 8.242.3
Se40-N90-B 0.15+0.19 7.742.9
Se30-N75-A 0.40%0.59 10.1%8.5
Tri30-N75-A  0.36==0.61 7.6%3.7
Ply28-N75-A  0.36=-0.45 8.7+6.5

z
n

55mm

1/15rad
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8 Ply28-N75-A(*) 1 1
24mm 28mm N75 AQ;
02,/2u—1x%xP, 18%
1 1
8 A0,
404
— 40,
AaM AK AM u Py P 150 0.2\/2u—1 xPu
(10°KkN/cm) (107°kN/cm) (107°kN/cm) (10~°kN/cm)
Se30-N90-A 0.132 10.5 0.146 10.4 13.2 6.99 13.0 6.99 3.5 4.4
Se36-N90-A 0.118 15.1 0.130 15.9 11.8 10.1 14.5 10.1 5.1 4.7
Se40-N90-A 0.121 16.9 0.133 15.4 12.1 11. 14.5 11.3 5.7 4.5
Se30-N75-B 0.035 5.73 0.045 18.1 3.54 3.82 5.30 3.54 1.8 1.7
Se36-N90-B 0.045 6.10 0.056 16.8 4.46 4.08 6.42 4.08 2.0 1.9
Se40-N90-B 0.046 6.80 0.057 16.3 4.55 .55 6.45 4.55 2.3 1.8
Se30-N75-A 0.094 14.1 0.103 17.1 9.39 .39 11.9 9.39 4.7 4.1
Tri30-N75-A 0.101 17.4 0.111 16.3 10.1 11. 12.4 10.1 5.1 4.4
Ply28-N75-A 0.102 13.6 0.113 14.1 10.2 9.0 11.8 9.04 4.6 4.5
P1y28-N75-A(*) * 0.099 13.8 0.109 6.12 9.88 9.17 7.29 7.29 3.7 4.5
AM P
y AM,=Z_, x AP y P, =AM
(kN/cm) yow v (kN/cm) y y
AK 1 1
AKy =1/ ——+—
(kN cn/rad cn?) 0 / (Ixy ~ky Gg- t)
K, AK
Kn Ky = 4K, P50 1/150rad Py = Ko
(kN/rad cm) (kN/cm) 150 150
aM,
AM, = C, X AM
(kN/cm) v Y
p #:5Nu-63-t+5,w-1w-k,v P, P, =M,
Opy(Gy -t + 1, ky) (kN/cm)
Ixy ny ny GB 3 kN (SN\/ &Nu 7 kN kN/cm &Nv 5Nu cm APV 7 Pu 50%
t (cm)
? 1 1 ky 6.51 dy, 0.25 6y, 1.71 4P, 1.62
1
30 36 40mm N90@150mm
Po 15.8 16.9 16.2kN 30mm
N75@150mm 36 40mm N90@150mm Pq 6.34 7.11 6.59kN
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20(44) 111-114
2013
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1654 2000
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LAMP

Development of Loop-Mediated Isothermal Amplification Methods for Detection of
Cryptocaryon irritans Brown Causing the White Spot Disease in Marine Fish

Masahide Katata

Wakayama Prefectural Fisheries Experiment Station

Cryptocaryon irritans Brown
Lom and Dykova, 1992  C. irritans

, 1998
Dickerson and Dawe, 1995; , 2004
C.irritans
, 1998
, 1988 1980
C. irritans Kaige and
Miyazaki, 1985
, C.irritans
, 1998; , 2004
, 1998; , 2004
, 2004 C. irritans
, 1998
C. irritans rRNA 18S-1TS1 PCR
, 2016 . 6
LAMP Loop-mediated Isothermal Amplification PCR DNA
PCR

Notomi et al., 2000
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C. irritans LAMP

1
2016 PCR C. irritans 0 1
QIAamp DNA Stool Mini Kit
DNA LAMP
2016 PCR C. irritans 0 1
DNA
LAMP 4 DNA
DNA
2 LAMP
LAMP PCR , 2016 C. irritans rRNA
18S-1TS1 GenBank KC357673 496bp

ClustalW Version 2.1™
http://clustalw.ddbj.nig.ac.jp

LAMP LAMP
PrimerExplorer V5™ https://primerexplorer.jp/lampv5/index.html
4 1
1 C. irritans LAMP
CI-F3 AAGTGCAAGTCATCAGCT
CI1-B3 GTTCACCTACGGAAACCTT
C. Irritans
CI-FIP CCGGATCACTCGAAATCGGTAACTGATTACGTCCCTGCC
CI-BIP ACCTTCTGGACTGCGCTAACTACGACTTCTCCTTCCTCT
3 LAMP
Loopamp® DNA 2>
Reaction Mix RM DNA Bst DNA
Loopamp®
0.2 ml Loopamp® 23 pl
DNA 2 pl 1 25 pl
LAMP BI1-516H
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LAMP

BM400 95 2
LUV-6
365 nm
4
LAMP 59 67 2
10 60 10
LAMP 4
DNA  LAMP C. irritans
DNA 107 10 LAMP PCR , 2016
1 LAWP
LAMP 2 3
60 61 65
63
63 50 60
50 50
60
63 60 LAMP
2 LAMP 3 LAMP
60 63
C. Irritans C. Irritans
59 10
61 20
63 30
65 40
67 50
60
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2 LAMP

LAMP 4 63 60
C. irritans DNA
LAMP C. irritans DNA
4 LAMP 63 60
C. 1rritans C. Irritans
Cryptocaryon irritans Cardicola orientalis
Ichthyophthirius multifiliis Cardicola forsteri
Miamiensis avidus Enteromyxum leei
Trichodina sp. Enteromyxum fugu
Trichodina sp. Sphaerospora fugu
Amyloodinium ocellatum Tenacibaculum maritimum
Neoheterobothrium hirame Edwardsiella tarda
Bivagina tai Vibrio anguillarum
Kudoa septempunctata Streptococcus iniae
Kudoa thyrsites Streptococcus parauberis
Kudoa lIateolabracis RSIV
Cardicola opisthorchis KHV

3 LAMP PCR

LAMP PCR , 2016 5
LAMP 63 60 C. irritans LAMP PCR
PCR 100
LAMP PCR 100 1,000
, 2017; , 2018; , 2019 LAMP
PCR
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LAMP

5 LAMP 63 60 PCR
C. irritans

LAMP PCR

10°

10
102
1073
10
10

10

C.irritans  LAMP

LAMP PCR
LAMP DNA
Cyprinus carpio Linnaeus DNA
, 2006 DNA
DNA DNA DNA
, C.irritans
, 1998; , 2004
, 1998; , 2004 C. irritans
, 1998
LAMP
PCR
LAMP
IHHNV LAMP LAMP
Sudhakaran et al.,
2008 LAMP

LAMP
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C. irritans LAMP LAMP
PCR rRNA 18S-1TS1 LAMP
63 60
DNA
LAMP PCR 100

C.irritans  LAMP

Dickerson, H. W. and D. L. Dawe. 1995. Ichthyophthirius multifiliis and Cryptocaryon irritans
(Phylum Ciliophora). pp.181-227. In: P. T. K. Woo (ed.). Fish diseases and disorders.
Vol. 1. Protozoan and metazoan infections. CAB International. Wallingford.

1988. pp-219-274. 17-B.
2016.
Cryptocaryon irritans TagMan PCR
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Kaige, N. and T. Miyazaki. 1985. A histological study of white spot disease in Japanese
flounder. Fish Pathol. 20:61-64.

2018 LAMP
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2019 LAMP
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2017. LAMP
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Lom, J. and I. Dykova. 1992. Protozoan diseases of fishes. p.315. In: Developments in
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Notomi, T., H. Okayama, H. Masubuchi, T. Yonekawa, K. Watanabe, N. Amino and T. Hase. 2000.
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necrosis virus in whiteleg shrimp Penaeus vannamei using real-time loop-mediated
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1998 Cryptocaryon irritans pp.73-76
No.14
2006 LAMP Loop-Mediated Isothermal Amplification
41:19-27.
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Large-scale field survey reveals overall yield loss in Japanese apricot

possibly caused by two ampel oviruses

Koji Numaguchi® - Tomoaki Takeda' - Yasuhisa Tsuchida® - Ryoji Nakaune?

LJapanese Apricot Laboratory, Wakayama Fruit Tree Experiment Station, 1416-7 Higashi-Honjo,
Minabe, Wakayama 645-0021, Japan
%Institute of Fruit Tree and Tea Science, National Agriculture and Food Research Organization
(NARO), 2-1 Fujimoto, Tsukuba, Ibaraki 305-8605, Japan

Abstract

Japanese apricot (Prunus mume Sieb. et Zucc.) is one of the most popular fruit tree species in Japan and is most densely cultivated
in Wakayama Prefecture. Since the 1980s, graft-transmissible symptoms, such as leaf-edge necrosis and incomplete flower
development, have been observed in Nanko, the major Japanese apricot cultivar in Wakayama. Two ampeloviruses, plum bark
necrosis stem pitting-associated virus (PBNSPaV) and little cherry virus 2 (LChV-2) were detected in Nanko trees showing typical
symptoms. However, thereis currently insufficient epidemiological datato infer that these viruses cause the symptoms. In this study,
we conducted a large-scae survey of symptoms and RT-PCR detection of the two viruses in midwestern districts, the major
cultivation areas in Wakayama. Among 208 surveyed Nanko trees, two vira infections were significantly associated with
incomplete flower development, low fruit bearing rate, and interveinal chlorosis. LChV-2 infection also affected Nanko fruit and
stone sizes. Additionally, we showed that the two viruses were already widely distributed throughout the main cultivation area.
These results imply that the two ampel oviruses cause overall yield loss in Japanese apricot in Wakayama Prefecture.

2
Prunus mume Sieb. et Zucc.
1980
2 plum bark necrosis stem-pitting associated virus PBNSPaV little cherry
virus2 LChv-2
2 RT-PCR 208 < i 2
LChv-2
“ z 2
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Microsatellite Marker Development and Population Structure Analysisin
Japanese Apricot (Prunus mume Sieb. et Zucc.)

Koji Numaguchi*®, Shogo Ishio®, Yuto Kitamura®, Kentaro Nakamura?, Ryo Ishikawa®' and
Takashige Ishiit

Graduate School of Agricultural Science, Kobe University, Kobe 657-8501, Japan
*Tsukuba Research Institute, Sumitomo Forestry Co., Ltd., Tsukuba 300-2646, Japan
%Japanese Apricot Laboratory, Wakayama Fruit Tree Experiment Station, Minabe, Wakayama
645-0021, Japan

Japanese apricot (Prunus mume Sieb. et Zucc.) is one of the mgjor fruit tree crops in Japan. However, a paucity of molecular tools
has limited studies on the species genetic diversity and clone identification. Therefore, we newly designed 201 microsatellite
markers using the P. mume reference genome and selected 20 highly polymorphic markers. The markers showed higher
polymorphism detectability than those previously developed using peach and apricot genomes. They were used successfully for
fingerprinting most of the Prunus cultivars examined (124 P. mume accessions and one accession each of P. armeniaca, P. salicina,
P. persica, and P. dulcis), and the resulting genotype data were used to examine the genetic differentiation of six Japanese apricot
cultivar groups, including those producing norma fruit, small-fruit, and ornamental flowers, as well as Taiwanese cultivars,
putative hybrids of P. armeniaca and P. mume, and putative hybrids of P. salicina and P. mume. Phylogenetic cluster analysis
showed three clades with high support values; one clade comprised the putative P. armeniaca x P. mume hybrids, and the two others
included Taiwanese and ornamental cultivars. The rest of the accessions were grouped into two wide clusters, but not clearly
divided into the respective cultivar groups. These complex relationships were supported by the principal coordinate and
STRUCTURE anayses. Since Japanese apricot is thought to have originated in China, many factors such as human preference,
geographical separation, introgression, and local breeding, may have been involved to form the present complex genetic structurein
Japanese apricot.

Prunus mume Sieb. et Zucc.

Prunus mume Sieb. et Zucc.
201 20

124

STRUCTURE
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! 645-0021

Sex differencesin the distribution and olfactory response of the sap beetle Phenolia (Lasiodites) picta
(Coleoptera: Nitidulidae)

Manabu Kishi®* and Shigeki Kishi?

LJapanese Apricot Laboratory, Wakayama Fruit Tree Experiment Station, Higashihonjo, Minabe, Hidaka, Wakayama
645-0021
2 Research Center for Agricultural Information Technology, National Agriculture and Food Resource Organization, Chiyoda,
Tokyo 100-0013

Abstract

The sap beetle Phenolia (Lasiodites) picta (MacLeay) (Coleoptera: Nitidulidae) is a pest that feeds on fallen
Japanese gpricots (Prunus mume). Understanding the spatial distribution and migration pattern of adults should
contribute to devel oping sophisticated management methods for this species. We counted the number of adult
beetles on each fallen ripe apricot in an orchard in early summer in 2015 and 2016. Then we calculated
Morisita’'s | ; index, which is an index of the distribution pattern without an association with density: it was 1.31
for females, 0.62 for males, and 1.15 for both sexes. These scores suggest that females and males have
aggregated and uniform distributions, respectively. To examineif they used sexual or aggregation pheromones
that can affect their distribution patterns, we tested the olfactory responses of each sex to foodsin plastic
containers and to other individualsin a Y -tube olfactometer. Males were significantly attracted to females, while
females showed a stronger response to food than to males. These results suggest that the sexual differencesin the
demands for food and mating partners cause the different distribution patternsin the field.

Phenolia Lasiodite picta Macleay
2015
2016 1 Morisita /s
131 0.62 115
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! 645-0021
? 305-8687

Escape Behavior Induced by Substrate-borne Vibrationsin Larvae of the Sap Beetle, Phenolia (Lasiodites) picta
(Coleoptera: Nitidulidage)

Manabu Kishi® and Takuma Takanashi®

YJapanese Apricot Laboratory, Wakayama Fruit Tree Experiment Station, Higashihonjo, Minabe, Hidaka, Wakayama
645-0021
? Department of Forest Entomology, Forestry and Forest Products Research Institute; Tsukuba, Ibaraki 305-8687

Abstract

We demonstrate that vibrations carried in a food substrate induced escape behavior in the larvae of the sap
beetle pest, Phenolia (Lasiodite) picta (MacLeay), which infests Japanese apricot fruits. Accelarations of
continuous vibrations from 8 to 32 m/s? at a frequency of 120 Hz within 30 min. induced escape behavior in
60 % of larvae. Pulsed vibrations of 1-s duration at intervals from 1 to 29 sinduced escape behavior in 40 —
50 % of larvae at 120 Hz and 8 or 16 m/s>.  Our findings suggest that the application of vibrations to a food
substrate may prevent infestation of P. (L.) picta larvae.

Phenolia Lasiodite picta MaclLeay
120 Hz 8 32m/s? 30 60
120Hz 8 16 m/s? 1 1 29

40 50
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1 2 3
! 649-2103 1504-1
2 305-8687 1
s 193-0843 1833-81

Growth of an alien long-horned beetle, Aromia bungii hatchlings inoculated into smart twigs of montane
rosaceous tree species

Toshiyuki Hougen®, Hiroshi Kitajima?, Toshio Katsuki®

! Wakayama Prefectural Forestry Experiment Station, 1504-1 Ikuma, Kamitonda, Wakayama 649-2103
2 Forestry and Forest Products Research Institute, 1 Matsunosato, Tsukuba, Ibaraki 305-8687
% Tama Forest Science Garden, Forestry and Forest Products Research Institute, 1833-81 Todori, Haschioji,
Tokyo 193-0843

Aromia bungi i
16
41
68 96
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Effects of stump diameter and stump height on sprouting in Quercus phillyraeoides.

Yumiko (Nakamori) Yamashita

Wakayama Prefectural Forestry Experiment Station

Abstract

To examine vegetative regeneration in large-diameter Quercus phillyraeoides trees, we investigated the
occurrence of sprouting 1-3 years after logging and their survival after 56 years in a clear-cutting area. We
surveyed six stands, divided into two groups according to average stump diameter: 1) smaller-diameter
stands and 2) large-diameter stands: the former was typical in their size and age for traditional use to make
charcoal, and the latter was older than typical stands. The sprouting ratio was high in the typical stands at the
beginning and end of the study, whereas the large-diameter stands exhibited a lower sprouting ratio at the end
of the study. In the large-diameter stands, the sprouting rate decreased as the stump diameter increased, and
as the stump height increased between the beginning and end of the study. No peak in stump diameter was
found to maximize the number of sprouts, while a difference in stand age affected sprout regeneration. The
number of sprouts increased with age, while the number of sprouting stumps, maximum sprout height, and
sprout diameter decreased with increasing age. Therefore, Q. phillyraeoides has high sprouting ability, but
the sprouting ability decreases with age and the number of non-sprouting individuals increased. These
findings indicate that the conventional management practice of cutting trees 6-12 cm in diameter can benefit
greatly from the sprouting ability of Q. phillyraeoides. Our results suggest that when stump diameter is large,
reducing the stump height could enhance survival after cutting in this species.
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101(6):272-277.2019

Sprouting success of Quercus phillyraeoides attacked by Platypus quercivorus
Yumiko (Nakamori) Yamashita®, Tsuyoshi Kuriu 2

! \Wakayama Prefectural Forestry Experiment Station
Z\Wakayama Prefectural Agriculture, Forestry and fisheries Department

Abstract

Japanese oak wilt disease is caused by fungi, which are brought by Platypus quercivorus into the trunk,
hinder water supply by filling vessels with its hyphae and then weaken/kill trees. To evaluate the regeneration
of Quercus phillyraeoides stands damaged by Japanese oak wilt disease by cutting survived trees, we
investigated the effects of infection and gallery formation by P. quercivorus on sprouting success of Q.
phillyraeoides. We investigated gallery density and the proportion of xylem discoloration of stumps, and
evaluated the sprouting success 1 year and more than 5 years after cutting in two stands in Wakayama
Prefecture, Japan. Although there were no significant effects of gallery formation on individual-level
mortality rates both 1 or more than 5 years after cutting, the individual-level mortality rate more than 5 years
after cutting was larger than that 1 year after cutting. Moreover, there were no significant effects of gallery
formation on number and size of sprouts both 1 or more than 5 years after cutting. The number of sprouts 1
year after cutting decreased as increasing in the gallery density. However, gallery density and the ratio of
xylem discoloration were positively correlated with stump diameter, which is known to be one of the factors
decreasing the sprouting success of Q. phillyraeoides. Therefore, we were not be able to quantify the net
effect of the gallery formation on sprouting success of Q. phillyraeoides. In summary, cutting of survived
trees of Q. phillyraeoides after attacks of P. quercivorus contributes to regeneration of the stand by sprouting,
because most individuals can survive and generate sprouts.
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