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The character of peduncle breakage in the Japanese pear ‘Akizuki’
and a thinning method for reducing peduncle breakage

Hideki SEKIGUCHI
(Toyama Prefectural Agricultural Forestry & Fisheries Research Center,
Fruit Tree Research Center, Rokuroumaru, Uozu, Toyama 937-0042, Japan)

Summary

The character of peduncle breakage in the Japanese pear ‘Akizuki’ was clarified by investigations of
actual conditions. In addition, the effectiveness of an improved thinning method in reducing peduncle
breakage was verified.

Peduncle breakage was observed from 82 to 131 days after full bloom. The time when the peduncle
breakage began coincided with the time when the fruit began to enlarge rapidly, and the time when
the largest amount of peduncle breakage occurred matched the peak in the daily amount of dilation.-
Moreover, the horizontal diameter and the peduncle diameter of the fruits with broken peduncles were
larger than those that did not break, and the peduncle lengths tended to be short. Peduncle breakage
was more often observed in fruits that turned from the vertical, with the peduncle on a vertical side,
from an elevation of 45 degrees on the vertical side. These investigations therefore concluded that
it would be efficacious to assume the angle of the peduncle as an indicator for thinning to reduce
peduncle breakage in ‘Akizuki’ pears.

It was clarified that thinning to mainly leave fruits where the turn of the peduncle toward the
horizontal side does not exceed an elevation of 45 degrees is effective for reducing peduncle breakage.
Moreover, a yield was produced of 4t/10a or more of fruit of a size without marketability problems,
thus demonstrating the practicality of this method.

[Bull.Hort.Res.Inst.,Toyama Pref.Agr.,For.Fish.Res.Ctr.No.2 P1-P10 (2012)]
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Mulch Cultivation of the Taro Variety ‘Yamato’ in
High Summer Temperatures

Aya HayasmV, Mikio Kitapa®
(Toyama Prefectural Agricultural Forestry & Fisheries Research Center,
- Fruit Tree Research Center, Rokuroumaru, Uozu, Toyama 937-0042, Japan)

Summary

The authors carried out experiments on the effects of soil temperature and soil moisture on the
enlargement of Taro plants cultivated in fields converted from rice paddies, and investigated a method
of mulch cultivation adapted to high summer temperatures.

I As a result of investigating the relationships between the yearly variation and quantity of taro
from 2004-2007, years with higher soil temperature were seen to have inferior enlargement of taro
and lower yields. Biodegradable multi-film and removing multi-film lowered soil temperature and
increased the taro yield.

2 The results of the experiment on the effects of soil moisture on the enlargement of taro plants
indicated that taro yields increased with bed watering in summer.

3 The use of biodegradable multi-film combined with bed watering resulted in lower soil temperatures
and increased taro vields, and had the additional advantage of eliminating the necessity to remove
and dispose of the multi-film. Using biodegradable multi-film is thus considered to be a practical
method for cultivating taro.

1) Present Address : Toyama Agricultural & Forestry Promotion Center, Toyama, Toyama 930-0088
2) Present Address : Takaoka Agricultural & Forestry Promotion Center, Takaoka, Toyama 933-0806

[Bull.Hort.Res.Inst.,Toyama Pref.Agr.,For.Fish.Res.Ctr.No.2 P11-P18 (2012)]
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b —TR 2001 4/19 7.7 5.4 25,1 6.3 42,0 41,0 3.1 9.9 4.0 0.3
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2003 4/15 6.8 5.3 24,0 6.4 3.9 22,7 15, 4 7.5 3.6 0.1
FRE R 2001 3/31 8.5 6.0 29. 4 5.9 11.8 28.7 18.9 10.0 - 0.2
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2001 4/30 8.6 5.6 29,6 6.5 515 46, 3 29.5 12.0 3.1 2.8
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B LR 2002 4/23 9.9 6.4 37,6 6.4 58,7 48, 8 32.3 13.1 3.0 0
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2004 5/27 6.6 4,4 24,8 6.1 49,8 43, 4 23.5 8.6 3.6 1.3
2002 4/95 7.9 5.1 22.7 - 47.8% 45,7 3L0 1.1 4.2 -
#ER 2008 5/3 .7 4,9 25,6 6.7 42,3 40,8 28.1 12,4 4.0 -
2004 4/29 7.5 1.7 22.2 5.8 35, 4 33,4 26. 5 9.0 4.1 -
2002 4/26 8.2 5. 2 27.9 5.4 46,2 44.9 32.6 10.3 3.9 0.3
& B 2003 5/2 8.2 5.1 28.6 6.2 53.2 16.8 30.5 11.0 4.0 0.1
= 2004 4/26 7.4 4.7 22.5 5, & 40, 1 38.7 25,5 10. 1 3.6 o
o} w2002 4/20 8.6 5.2 25,3 6.4 38.0 32.5 25. 0 9.2 4.1 0
FOEER o w79 4.7 244 61 36.0 296 235 8.2 4.0 ¢
e _ZEB 2002 4/20 8.9 4.8 20.4 6.8 30.0 332 24.3 8.7 .0 0
oo s 2003 4/28 77 5.3 26.7 7.6 46. B 47.3 38.9 12.6 3.9 0
' 2004 4/26 7.5 4.6 22,2 6. 5 36, 2 35,5 21.9 10.5 4.0 0
ppp 2003 4/22 7.6 5.0 20.8 - 38,1 33,7 22.0 10.8 4.3 0.6
2004 4/20 7.8 5.1 19.1 6.1 33.4 29,4 21, 4 9.6 4.0 0
2008 4/12 9.2 5.8 30,2 6.3 46.9 37.9 27.7 10.8 4.0 0
BER 2008 4/15 7.9 5.6 25.6 7.3 43.4 43.4 22,0 0.7 4,0 0
2004 4/15 9,7 5.9 28. 4 6.2 38.0 30,3 26, 7 11. 1 3.9 0
BEBE 2002 4/1 9.0 5.5 25, 0 8. 1 35.9 33.8 21.7 10.6 — ]
2002 5/15 7.6 4.9 24.5 5.8 37.4 a3 17.5 9.0 3.0 2.7
deMEd 2003 5/25 7.6 4.9 3.5 6.1 61,4 42,8 22.4 9.5 3.0 4.3
2004 5/24 7.6 5.2 30.8 6.1 57.8 44.7 24,3 9.6 3.2 3.7
2002 4/23 8.0 5.7 29.6 - 52.3% 40,6 23.6 2.0 3.0 -
R 2003 4/29 8.4 5.7 33.6 7.1 5.9 44,7 28.8 12.5 3.3 -
2004 4/23 8.8 5, 1 27.2 6.5 40,0 36. 4 26. 0 11,3 3.2 -
2002 4/23 9.9 6.4 37.5 6.4 58.7 18.8 32,3 13.1 3.0 0
B 2003 4/30 9.1 6.1 38.7 6.4 67.3 42.4 7.0 11.9 3.1 3.9
= 2004 1/22 7.7 5.2 27.9 6.1 43.9 38.7 26. 7 11.3 3.2 0.5
z omm 2002 4/14 8.7 5.8 25.6 6.6 39,1 32,6 24,3 1.2 a1 o
g U o0z 4/20 8.1 5.4 26. 8 6. 7 40.8 294 212 9.3 3.0 0.2
= = 4/12 8.8 6, 0 24.4 7.2 36.3 34, 0 25.7 11,4 3.2 4
seopn 2008 4/24 9.0 6.3 35. 6 7.4 49,9 40,3 3.7 12.6 3.0 0
2004 4/18 1.3 5.3 23,9 7.1 371.9 31.9 21.8 11.1 3.2 0.2
gk 2008 4/21 8.8 5.9 31,7 - 48.0 33,2 20,0 12,0 3.0 1.2
2004 4/15 8.3 5.9 24.9 6.7 41.3 a], 2 22,1 10,9 3.4 0.1
2002 4/8 9.8 6.2 35,5 0.7 52.3 36.8 25.1 13.3 3.1 0.4
HER 2008 4/13 8.7 6.3 3.1 7.2 48.4 34,0 18,7 10.0 3.1 1.5
2004 4/11 10. 4 8.8 32, 4 6.8 43,9 29,9 3.9 11.4 3.1 0
BV EN  2002 3/21 10.2 6.3 32.8 5.8 45.9 31.9 20.4 12.2 — 0
{108k F44) * Tk

f~5 [ LA, BBUIR, =88, XN, FaRc
X4 BTG, @R TR 4 AhaE, BRERETIZ4
HEmTH 3, "Menton, & H~T ALERE, HTRIR,
TEIR, ERELCENRTIE2~4H, BEE,
WHB-CIE 7 H OB IRBIRTIZ11REY, TMenton,
EIRT, R, EEE, b, &
L, ERIEIPPEL, BELRRS L, ELITAR
THb,

M125, @ 3 FERHLIC 31 2 BRI B M SR B
ZRSITF LT, T28 0EROY 4 XBIBREIZ.
12emMd B34 | ERHEE LS W, ZORERIZ
Menton; & H{iEw>, IREZ, 33BMBE HIc
Menton; X h4rizva, BRORKESBORFHBIRE L,
Menton; & b{&w,

2) PR REE R

RGBS ERERE IR, BERRUTEINRTOR
Bz E IR -TER L 23R A LBk, SR -TOR
B R TER L B lonBkE Va7, T109
i, T10E RO T1258 i, b ELRTD
BIAM RGBT R E R BS R & D IEE NI E S
TICNILT 2 77 AF v FHEPELHEL, 12
LABERERES I I Rw I e h s (F—2 ), #
6 IR S TR TORBRE T o 2,
A E LT LB EERE & Rk "TMenton
RV,

(1) T109% ) KU N10%5 ) OXEEBREREE

F109%5; DEATESKIZE0~90%THh 543, PITEFsG
VD E R RPIEFRDAMNIC A3 B iERDIZ F L T
FACEMET L, S3tER & bz, T1098, DFfE

E, RAEEIE "Mentony X hiEv (R 7),

23
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B IR EBKERSEMN 2 v 7 —

#5  HEERNLE] ORI Rk

E=PTARIIARGE 25 (2012)

FHih o s @Ry A 4 Rk (BR) ek IR FRRIME  ARIMKUIE SRR RO
ﬁ?ﬂ'{%) {E) (E/H) Z1%m  12em 1lem 10cm  9cm  Bem  Tom  Gem Scmd (ZR) (k) (%) (%) (%) Fe iR (%)
2002 /24 B @7 376 5.8 18.4 513 69,0 0
i 2 43087 BT 107
SR 2003 gz = T 18§ 102 5.9 1.9 75 100 24.0
FER 3 5 3.2 5§
xR 28 2 M4 23 9
200 6 .2 . ) .
ﬁ 004 /11 734 2 7 28 60 142 340 4, 21.1 334 79.0 2.0
;ﬁ 2002 g7 ERB 3T 149 19 20.3 356 64,5 5.9
& FEE 4 %116 80 41 84 105
= mum 08 ey I W82 245 5.1 0.1 204 25.0 9
) TER G 25 .48 67
& 2004 6/22 ERRo2 4 BB 102 1.4 26,2 296 5.1 3.4
T 2 71 70 132
2002 6/8 #Ro0 187 z oz ¢ 2 260 35 15.8 265 0.7 4.6
ThIGU FER 7 17 26 120
2003 §/29 R 6 48 A 154 21 2.3 167 1.0 4.0
TR 54
2002 giz4 T B 20 & & 4 ag2 5.7 27.0 73 98,0 b
T3k 22 g2 96 &6 156
R 2003 6/16 e 8 18 5 5 291 4.4 18.9 358 98, 0 1.0
T 2 2 1l 7 27 25 116
2004 6/11 w200 00 2 20 a1l 41 22,4 366 91,0 5.0
R & 11 1n 5 34 141
= 2002 gy EHRaoazoi0 22 450 1.8 2.8 azg 90.3 8.8
=1 TR 2. .12 21 5O 62 __ 203
s WLR 2008 Y T R 159 5.1 2.3 445 59.1 0
TR 5 7 30 14 30 33 254
2004 TR O 472 1.5 8.7 309 95.7 @5
St 2 36 28 6 34 96T
2002 6/4 T L 250 2.9 19.5 28 76.8 2.8
BRI FE 6 16 .22 20 96
2003 5/26 R ¢ 8 3 @ 8 02 206 1.8 2.1 128 22,6 2.0
FER 1717 1T 56
#(LO0HRE D)
6 (WEHAL008)  [ITmRII05) RO THREHmMLI2E) &R o T
N B UnEMEEE)
sy | AL 2 | 4 e — "
A S /{*F%H& WS R 109%, 1108 a2+ Pl 1R
(ift i3 J5¥%) 20014F 20024 200348 20024F 200348 20044
WIEL 2°C
FR R T’fﬂ@ d ¥ ® - 10/26% (11/9) 1/17 (1/31) s10/26+% (11/9) L/17 (1/31) 1/15 (1/29) |13C~18C
(HEft %) LOBRA
4 81~ —2HENR 1 5C
IR - L . 1/8 (1/9) 1/7 (1/7) 1/10 (1/10) 1/7 (/T /10 (1/10)  1/9 (1/9) 15~20C
' (AR | smm
- R = — LRRG IR .
HEEIR BQ’E,, i%ui? L 5,°C /5 (1/5) 1710 (1/10) 1710 (1/10) | 1/16 {1/10) 1710 (1/10) 1/7 (/T | JkiE14°C
FI sk 8
20021212 A [0 LUERARsE D o0l C 5ehg (- IP R = 15C - 2 IR, APl : 2°C + 9 M)
27 TREEARI09%) RO (THEER105) R
Heidn B ) HEUE iR BER WiER  EfRE ERE R B XR Wk R"E b1 g f R
{fnfli4) (iE) (%) (%) (B/E)  (em) (cm) (cm) (mm} (cm) (cm) {cm) {cn) () (em) (g)
— 2002% 55 65 1/15 8.2 5.2 30. 8 - 57.3  56.4 39,4 7.1 3.9 7.9 56.5
& i 2003 41 41 3/23 7.0 1.3 26.9 - 49.4 45,0 21,6 7.5 1.0 4.5 45. 0
W 2001 4 2 3/16 7.2 4.2 28.6 - 52.8 446 23.3 8.8 - 7.6 40,1
h = H3A 2002 47 24 3/10 7.6 5.1 30.0 4.8 52.4 41.8 22.9 8.5 - 6.0 4L.9
% 2003 13 6 3/15 7.7 4.7 29.3 4,9 52,5  44.5 24,0 9,7 - 6,0 44,2
$ 2001 30 10 3/6 7.6 4.6 33.1 4.7 56,2 418 18,7 5.8 2.5 6.4 37.2
BER 2002 20 10 3/10 7.1 4.7 3.5 4.8 55,48 2.1 17.2 7.0 3.9 8.7 38.8
9003 93 50 3/13 8.0 4,9 37.5 4.9 67.4  53.3 24,1 6.5 3.7 9.1 45,2
R 2002* 93 90 1/15 8.5 4.9 29.8 - 57.4  58.0 37.8 7.9 3.0 7.6 56, 5
& i 2003 97 86 3/22 8.2 4.4 25.6 - 51.5  5L1 23.3 5,3 3.6 4.7 57,1
= 2001 100 70 3/19 8.8 4.8 28,2 - 55.2 50,8 26,2 5.8 - 6.0 55.9
T} IR 2002 100 85 3/12 8.3 4.8 28.4 6.1 58.6 53,9 27.5 8.8 - 6.6 53.6
& 2003 96 71 3/17 8.8 4.8 29.6 8,6 56,8  55.3 32,2 10. 1 - 6.7 62,3
515 2001 100 50 3/9 9.0 4.8 36.5 5.4 67.7 54.7 22,7 7.6 3.6 7.2 63.8
BER 2002 93 83 3/14 8.8 4.5 36. 1 5.1 6.2 51.3 20.8 6.7 3.8 7.9 42.4
2003 90 85 3/21 9.9 5.2 43.9 6.0 74,6 618 29,5 7.5 3.1 9,1 61.8
SRR 2002* 8l 88 1/11 7.7 5.1 20.8 - 49.8  54.0 32,7 8.0 3.2 7.9 51.5
i 2003 100 79 3/19 8.0 4.5 29,0 - 51,9 48.2 24. 5 9.2 3.5 5.8 58.4
_ 2001 100 80 3/9 7.9 5.1 29,7 - 54.0  47.9 23.7 10.3 - 7.2 46.9
z WWR 2002 96 87 3/8 8.1 5.3 28.3 5.7 56. 2 48.7 27.3 10.0 - 7.7 60,6
g 2003 100 69 3/9 7.6 4, § 27.1 5.4 47.4 43,1 22.9 10. 2 - 4,8 41,0
2001 100 95 2727 7.9 5.0 33.4 5.0 63,3 51.2 22.8 8.1 3.2 8.9 43.2
HER 2002 8¢ 68 3/9 8.1 4.8 33.3 4.7 65.2 48.2 20.0 7.4 3.4 10.5 38.3
2003 100 67 3/9 8.5 5.2 37,2 5.4 63.8  53.2 27.6 8.5 3.0 8.2 50. 1
(36EEPED  * 127 W LIERHEE



WEOEEAS 22—V v 7 TEFE, TATEAL. THTEA) OFK

F110%5, OBFTEER X, 3 5B & b TMenton,
E ERRICO0% &8 2 7o A3, BTERR D R I i35t
Wicrzoo 7 4 Wk BREPED ., FIEFIMET
Lz, UL, 1R:47: )0 hEEI, 50g %8
ATEY ™Mentony LH RV 2—2@B8H3 (F
7)s

(2) "112%) DY -{RpEET bR

M112%5 ) OFATERIE, M80% i 2 7255, HE
B I TER RS SBATE R I KR & e o TR Ul 23 %
fER, FHRBRTRIEDOKAmM A ik LTEWT
AEBHADREENS T L LEEEFMET L

(#8),
3) {fERrbHmE

BILRIC BT T109% . TT0E ) RU M125
DRI BT 2 RERE T D IEE LT,
ERI7°C, MET0%, 12BHRH oS T T, B
DE0%IRE T 20, BT T3 ETOHEENER
Menton,; &ML CHRELREZ A, T1095 .,
M10%5 1 KU T112%5 ) oftRH AEid. "Menton,
LT, T109%) BI#2H, T1128, B 1H=Z
nERED . T1105) 11 BRY (R9),

1) HEEFIE

(1) #Etey 4 7 REUEIRESIERZE

F109% . T1105 R UT1I25  DER ¥4 77,
BRI T B EAME. MAESSREEFE T2
MRS L7, 34 HicTissue Blot Immuno
AssayiFic X D U, SR AR - 25
BIRE Lz, Zis OFEREONHME L LT
Menton) RUMEDEEMECTH BHRAED (e
de France; #flvi:, ZORE, MMeY 4 75K
DIFHH L, "Mentony KT Mle de France; &
HgE L €. TH0% i RBRE . N1095 R U125
A bRV, SBEROBREERIZ, T1095,. 1105
B T112%5, & &I Tle de France; & b @ivads,
Menton, & bH1{Ev: (F10),

(2) ERARIEBosERiksE

F109% ., 11051 R M1125 ) OIRBE A
., AT - RESSIREME L. LB CHMRRE
BBELTWwEFa—) y 7HREEBURE (B :
Fusarium oxysporum Tu5-1) @ 5 x10°/ml4y 4
TR I b R E R, —BEFE L. 3lm
X24em X 12em® 2 ¥ 7 FICET 2G5 (BE,

#8  [WETARL125) OREAEEERE
FH& o] R e | MR el B FERER JEEE EE A R BIR 0 #SE MR 9viEm
(FhFli4,) () (%) (%) (H/8) (cm) {cm) (cm) {mm) (cm) (cm) {cm) {cm) (45) (o) {g)
sy 2009 86 86 3/21 7.8 4.3 - - 40.4 45,7  20.9 9,0 4 0 3.4 53. 4
& 2004 100 35 3/16 5.9 3.9 - - 43,7 4.3 5.4 7.6 4.1 4.7 49,8
& 2002 100 85 3/9 7.3 4.5 20.3 5.0 44,1 450  23.6 8.1 - 4.7 39,7
Tt W 2003 91 67 3/13 6.6 4.0 18.7 5.3 43.8 46.2 25.7 8.7 - 5.5 41.4
?EF 2004 95 85 3/16 7.2 4,0 7.5 5.3 36.4 40,8 219 8.7 - 4,90 37. 8
- 2002 49 33 3/10 6.8 4.1 21.3 4.4 47,7  43.8 17.6 6.8 4.0 5.0 32.0
a HER 2003 83 80 3/17 7.1 4.2 26.5 4.9 58,1 53,9 25,5 6.5 4.0 7.4 41.6
2004 97 73 3/1 7.1 4.2 20,5 4.5 478 47.1 2.2 5.9 3.7 6.9 33.0
wmp 2008 160 79 3/19 8.0 4.5 - - 5.9  49.2  24.5 9.2 3.5 5.8 58. 4
2004 180 60 3/14 7.8 4.9 - - 55.0  43.9  24.6 8.1 3.3 7.7 61.3
= 2002 96 &1 3/8 8.1 5.3 28.3 5.7 56.2  48.7  27.3 10.90 - 7.7 50.9
g BWR 2003 100 69 3/9 7.5 4.6 271 5.4 47,4 43,1 22,9 10,2 - 4.8 41.0
g 2004 96 84 3/9 7.5 4.5 26. 5 5.4 46.6  41.0  20.6 9.6 - 5.0 40.4
= 2002 80 68 3/9 8.1 4.8 33.3 4.7 65,2  48.2 20,0 7.4 3.4 10.5 38. 3
HER 2008 100 87 3/9 8.5 5.2 37.2 5.4 63.8 53.2  27.6 8.5 3.0 8.2 50. 1
2004 93 82 2/923 7.6 4.7 32.4 4.9 59.6  49.7  33.1 7.2 3.1 8.9 39.8
(36EETEH)
#9 [WFEERL05] . WHEEMRINS] RG

(R ERRL2% ) OERLE (BILR)

R - St

gyiEnfEELREK (H)

W B 1095
TREERLIL0F
s Ak 112 5

7.7
11.0
9.0

Menton

9.9

(10%R43)

2002~ 20035 002N FE Ty
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MR ERRLI0E] RO (MREEM112E ] OMMEY 1 2. &5

Tl - A BT 7 PRTeR % SRELFM R HRIBERORFBER * *
(%) (%) (%)
WhiE A AL 1098 6.2 13,3 7.1
W F R 1105 45.9 19.1 18.6
Mg EMRLI2E 2.2 4,2 ‘ 0
Menton 51.3 36.1 18.6
Ile de France 38.4 1.7 37.1

(FFAE - SnTEISERIEER)

I LIZHERTF . 20024E 1 FR%

dok I - IR I IR AL AT AT T, 2002 70T

2003) TIT o7, Bk, EHEE 1 » HRARRE
I5°CZEZICMR L., Z2OBEEIMNRLE L A
MERTHEREERL, BE7THORBIENR D RIcER
RIBHOR I & 2 BRSO HE L 72, 2h s D
HEEONHEMBEE LT ™Menton; EU Me de
France; A\, Z#0OFER, M125) TIXERE
JEERDREBTRD shidotk, i, FRIBEK
EFEAEIT TMentony : ML T, T1105, 3
BETH 0. TI095 ) 3B, Z5I.F109%5,
KU T110% i e de France, OFEEE L HH
7 h g (3R10),
5) fEEiEoE

r09% .. "105. BV MN12%5) OFHEE2#ER
TEED, FRFNOBBELLH L cdicty b El-
72 b A K %, High Resolution DNA Staining Kit
(Partect:) OB EMRZTA SV U TH#l
LYWL, MBI oS R 0 R o &
Mz, BEZHWOBVWEE, ZOMBEL2 7 a4
F4 =T+ 7 4% — (PASL, Partectt) %#F\T
HWEL 7, #DFER. 2 EFcHEFH D Advance .,
"Chapaquay XU TNausicao; DMH Y — 7 %
100Fluorescence (BIF (FL) X MgEQ) CHHE L 7=
&2 A, AF5MkCitEED TMIT.S.) OBy —
7 H3200FL., T109% . T110% ) RO Tll2% ) o
HY— 7 3FIFI50FLATEI $H 2 Z Lo, FER
3HBIE L B IBHETH B I EVHER SR (Y
4, 5. E6),

3. B5YE

IPEITH T 5 RFEC R ERBROR R, 1109
B T110%5 ) RO T1128 ) i3, oHE ST @ TMenton
W A RBIOEERZE L, Wk G o f&ATE
ELTCHETHEZ LRPEROEARENRL, FE

REICAT 2P IELH Y, RIBEERIE LD
HE A2V, 200448 9 H30H 12 T109%5 12 TEHTE ),
MIOS I TET %A .2005469 A58 12 T1128
& TR EAL L LTHREMEERI N, e
T, FBEERicE T »TRESHRHEE T &R,
200747 3 H23H o, THERE) (BHEF15493). TH
TEA) (BRFET15494), 20084F 3 H17H I THL
TEHA (BEFEE16735) BREEERINS,

MBI OWTiR, TRIE IEENFOR
DR T ZHROCEROSBIZEALEBZ I L
5, TATEA, 13, EEPSHDELAZLERLD
PEBIRALEZELL, TRHTEA B, ALy
BOHEMcEHLNTEDTEEZHS { B afkToE
BB sz FhGLEINT,

FPERE,, THTEA) RUE TLTEA; OFHR
FH., HYUEEHKOCEFRERSR IR R TR 2ICR
L7,

I, Ak

1. [ERE| OFH
1) TERE R

o - BRI ERENO—BEK ETH 2, 1BFH
R340 8 em, EAIRITHIS. 5em T, HHEEL LT

Menton, & DRRNIKRTH3, Bl
HABTHBRILREBETH D, RHS.IF—F v —
t (The Royal Horticultural Society,1966) & &
EH/E Tk T50A—29B,, HEESHEpEEAE (i
Hik A HABEPAA, 1987) Tk T0406-1303,
BERLITLV, ERZFMm, EREIZH8mT
Menton, & b &, EEIIFOCHRETH 3,
W3 ~AHT, EoBEAER TR T
B (BtoKEE B e YRR R (B
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Breeding Process and Characteristics of Late Flowering Tulip Cultivars
‘Harumanyo’, ‘Shirozukin’, and ‘Benizukin’ Suitable for Bedding Plants

Toshiaki Tsui, Osamu UrasHiMa, Kinji Murakami?), Jouichi Kawara??, Misae Kizu®, Toru Imar?,
Keiichi Oxazax®, Narumi Iimura?, Yushi Umana®, Seiji Ikecawa™, Masahiro Koizumi®and Mami NISHIMURA
{Toyama Prefectural Agricultural Forestry & Fisheries Research Center,
Horticultural Research Institute, Goromaru, Tonami, Toyama 939-1327, Japan)

Summary

1 In 1984, the tulip cultivars ‘Harumanyo’, ‘Shirozukin’, and ‘Benizukin’ were selected from the
seedlings of crosses between ‘Advance’ and ‘Mrs. John T. Sheepers’, ‘Capaqua’ and ‘Mrs. John T.
Sheepers’, and ‘Nausicao’ and ‘Mrs. John T. Sheepers’. In 2004, ‘Harumanyo’ was registered as Tulip
Norin No. 25 and ‘Shirozukin’ as No. 26, and in 2005, ‘Benizukin’ was registered as Tulip Norin No.
27, by the Ministry of Agriculture, Forestry and Fisheries, Japan.

2 Late flowering ‘Harumanyo’ has a single flower, bright red flower color, and light orange edges

(R.H.S. color chart: 50A-29B) . The stem length is 40-50 cm, and the plant has a large form.
The thickening of the main bulbs of ‘Harumanyeo’ is vigorous and the bulb production is good.
‘Harumanyo’ is not suitable as a cut flower. It is highly resistant to bulb rot caused by Fusarium
oxysporum and the tulip mild mottle mosaic virus (TMMMYV) .

3 Late flowering ‘Shirozukin’ has a single flower, and immediately after flowering the flower color
changes from light yellow green to yellowish white (R.H.S color chart: 8C-155A) . The stem length
is 50-60 cm, and the plant has a large form. The thickening of the main bulbs of ‘Shirozukin’ is
vigorous and the bulb production is good. ‘Shirozukin’ is not suitable for forcing as a cut flower, but
can be used as a semi-forced cut flower. It has medium resistance to hulb rot caused by Fusarium
oxysporum and the tulip mild mottle mosaic virus (TMMMV) .

4 Late flowering ‘Benizukin’ has a single flower, and deep yellowish red flower color (R.H.S. color
chart: 44A) . The stem length is 40-50 cm, and the plant has a large form. The thickening of the
main bulbs of ‘Benizukin' is vigorous and the bulb production is good. ‘Benizukin’ is not suitable as
a cut flower. It is highly resistant to bulb rot caused by Fusarium oxysporum, the tulip mild mottle
mosaic virus (TMMMYV) , and the tulip streak virus (TuSV) .
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