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Summary

‘T'sunokagayaki’ is a new mid-ripening citrus (Citrus sp.) cultivar released by the National Agriculture

and Food Research Organization (NARO), Institute of Fruit Tree Science (NIFTS). It

originated from a

cross between KyOw No. 14 [‘Kiyomi’ (C. unshiu x C. sinensis) x ‘Okitsu-Wase’ (C. unshiun)] and ‘Encore’

(C. nobilis x C. deliciosa) that was performed in 1984 at the Kuchinotsu Branch, Fruit Tree Research

Station, Nagasaki, Japan. It was initially selected in 1989, when it was designated Kankitsu Kuchinotsu

No. 34. In 2001, it was included in the 9th citrus selection national trial, which was conducted at 28

experimental stations in Japan. It was ultimately selected in July 2006 and authorized under the name

Mikan Norin No.17 ‘Tsunokagayaki’ in March 2008, and subsequently registered as a
17970) under the Plant Variety Protection and Seed Act of Japan on 19 March 2009.

new cultivar (No.

The tree has medium vigor, and its shape is intermediate between upright and spreading. The fruit
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weighs about 180 g and has an oblate shape. The rind is dark orange with an average thickness of

2.7 mm, and has moderately easy peelability. The fruit surface is intermediate between smooth and

rough. The fruit ripens in late January at Minamishimabara, Nagasaki, Japan. The soluble solids content
(Brix) in juice is high (about 13%) and the acidity decreases to about 1 g/100 mL in the ripe fruit. The
flesh is soft and juicy, with distinctive flavor. The B-cryptoxanthin content in the flesh is high (an average
of 2.18 mg/100 g fresh weight [FW]). The fruit sometimes contains a few seeds. High-quality fruits that
ripen 1 to 2 months earlier could be produced in greenhouse under energy-saving cultivation, with a

weight of more than 200 g and a Brix of about 13%.

Key words: Citrus, mandarin, mid-ripening, fruit tree breeding, greenhouse cultivation, p-cryptoxanthin
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Table 1. Tree and flower characteristics of ‘T'sunokagayaki’, ‘Miyauchi iyokan’, and ‘Setoka’ in the 2006-07 season at NIFTS,

Kuchinotsu, Japan.

Number

Leaf blade size (cm)

Flower

Cultivar Tree vigor* Tree shape? of weight Visible Ovary Alter.n ate  Preharvest
thornsx  Length Width @ pollen™ shape bearing” drop"
Tsunokagayaki Medium Medium  Medium 8.8 32a 0.27 None Broad ovate Medium Few
Miyauchi iyokan Medium Medium Few 9.1 35a 0.56 Medium Broad ovate Light Few
Setoka Medium Medium  Medium 8.6 3.8b 0.33 Little  Compressed Medium Few
Significance!
Diff. among cultivars NSs ok

» Classified into five classes: weak (standard cultivar: ‘Meiwa’ kumquat), moderately weak, medium (‘Kiyomi’, hyuganatsu), moderately strong

and strong (hassaku).

v Classified into four classes: upright (standard cultivar: ‘Ohta ponkan’), medium ('Miyauchi iyokan’), spreading (kishu-mikan) and weeping

(‘Kiyomyd’).

x Classified into four classes: none (standard cultivar: kishu-mikan), few (‘Encore’), medium (‘Meiwa’ kumquat) and many (hyuganatsu).

v Classified into four classes: none (standard cultivar: ‘Kiyomi’), little (‘Encore’), medium (‘Miyauchi iyokan’) and much (hyuganatsu).

v Classified into three classes: light (standard cultivar: ‘Miyauchi iyokan’, kishu-mikan), medium (‘Ohta ponkan’) and strong (‘Encore’, ‘Kiyomi’).
u Classified into four classes: none (standard cultivar: shiikuwasha), few (‘Miyauchi iyokan’, ‘Encore’), medium (‘Ariake’) and many (trifoliate

orange).

t Means were tested for significance differences using Tukey’s HSD test at P < 0.05.
s NS, non-significant; asterisks, significant at *P < 0.05, **P < 0.01, and ***P < 0.001 (one-way analysis of variance).
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Table 2. Fruit characteristics of ‘Tsunokagayaki’, ‘Miyauchi iyokan’ and ‘Setoka’ in 2006 at NIFTS, Kuchinotsu, Japan.

Harvest date  Fruit Fruit shape Fruit Rind Peel
Cultivar of evaluated weight Fruit shape . Zp Rind color thickness  Peeling* w
. index surface” puffing
fruit () (mm)
Tsunokagayaki Dec. 25 127 Oblate 122 Dark orange Medium 14 Mogggtely None
Miyauchi iyokan ~ Dec. 25 290 Oblate 116 Orange  Medium 4.5 Medium  None
Setoka Dec. 25 184 Compressed 141 Orange Smooth 1.5 Moderately None

easy

# Fruit shape index = (transverse diameter / longitudinal diameter) x 100

v Classified into five classes: smooth (standard cultivar: ‘Murcott’), moderately smooth, medium (‘Miyauchi iyokan’),
moderately rough and rough (yuzu).

x Classified into five classes: easy (standard cultivar: ‘Ota ponkan’, kishu-mikan), moderately easy, medium (‘Miyauchi
iyokan’), moderately difficult and difficult (‘Seihou’).

¥ Classified into four classes: none (standard cultivar: hyuganatsu, ‘Kiyomi’), little (‘Miyauchi iyokan’, ‘Encore’), medium
(tankan, kishu-mikan) and much (‘Ohta ponkan’, hira kishu).

Table 2. Continued.

Firmness Soluble solids Acidi Number of
Cultivar of segment Flesh color  Juiciness" content /100 tyL d Ripening time!
membrane"’ %) & mL) seeds
Tsunokagayaki Soft Dark orange High 16.7 1.68 1.7 Late Jan.
Miyauchiiyokan =~ Medium  Yellow orange High 13.0 1.45 8.2 Mid Feb.
Setoka Soft Dark orange High 12.6 1.56 3.2 Mid Feb.

v Classified into three classes: soft (standard cultivar: ‘Ohta ponkan’), medium (‘Miyauchi iyokan’) and hard (‘Hayaka’).
u Classified into three classes: low (standard cultivar: hassaku), medium (‘Harumi’) and high (‘Kiyomi’, ‘Amakusa’).
t Time when the eating quality of fruits on the tree was highest.

KAREET, e LD DR MR EEIND. ANVAZEBAT LAY T4 V7 OFEREIETH >
M-I TH 5. AL, FRHTLHTHUTH 7z
%

RACEINDEEER T THLB-27) T hFH
F v eI 3EFYME T 218 mg/100 gFW T, £5 2
ENRELBFETE R o2, BEhLENs Y Y
a3y EEERAT (AR TEWEICSH o 7208,
TEDER MR TESERTHo72 WHOONPY X
DATENEMIZH 572 (Table3). /2, ruar /A
Féed 3HEFIME T 462 mg/100 gFW & B- 21 7k
FHUFUEREFARBICT YA I NI LEL,
TEEOO2Y L) HENEIICH -7 Bt T F4
YFVERE REN R TWHEOUN) LREEET
WA CHRTHEICE, - 7.

3) MERLEREE

Z 9 IR, EITHREERTH D BEDN B X 0%
FHOBEH (VF 7 7 KA, 77V F LKA
H) OBATEMT CREZ o7 T2, L)
WISEAT R R TH 5%, MRFEER B X ORK
200 mm % 258 & L 2K AIFI OB S T TR R A
EREVRAR NG ol T, hFY MY ATHY

2. RMICHIIBAFBEROME

S G AR E SR % S L 72 28 RABRH D ) B
EOT =5 H3d % 19 B D 2003 4 EE 7> & 2005 4F B2
O 3EMOFTEAE R % IV CTEHMEFE (Tabled) B &
O RERME (Table5) I2DWTENRZFNR L2, BHE
B X ORI O — L E BTl o 72 O FHA i O #E
PlamR L7z, 2L O REREL 3 E- O TIIMEE %
MBI E L7z, £72, BT — 121 3 FE M o
Rz b RE L7z

1) BEOFE

B Ep e LR 1l 2B Th o & Eh ot
MR LRI L 72 & 2ADBT T Th o7z, HifoM
FIEHPH~BETH L 72 AN FTE R DL, K
WTHEDR 6B TH o7z, LT OFEA MR A & FFH
L7aaBribns 10 i & £ <, B33 A LB
THETHo 72, I )i, 11 B TIRAED RO
SNz, BLZ2/3013HBMITFELERL, HDHW
FREDRETH >z, ) PHOFEAEL 1 HEr CRE



38 WP RS SRR 3% 2019

Table 3. Carotenoid contents in fruit flesh of ‘T'sunokagayaki’, ‘Otani iyokan’, ‘Setoka’, ‘Okitsu-Wase’ and ‘Seinannohikari’~.

Content (mg /100 g fresh weight)

Cultivar Total
Phytoene (-Carotene Lycopene a-Carotene Lutein  B-Carotene p-Cryptoxanthin Zeaxanthin Violaxanthin carotenoid
Tsunokagayaki  0.46+0.42a 0.22+0.09a 0.22+0.38 n.d. 0.08+£0.02a 0.13+0.07a 2.18+0.46a 0.10+0.02 1.24+0.51a 4.62+1.72a
Otani iyokan 0.01£0.01b  0.04+0.07b nd.*  0.01+0.01 0.01£0.02b 0.00£0.01b 0.14+£0.06b 0.07+0.05 0.33£0.14b 0.61:0.32b
Setoka 0.26x0.13a  0.58+0.34a  0.01+0.02 0.00+0.01 0.07+0.03a 0.11£0.03a 1.51x0.48a 0.08+0.03 1.53+0.45a 4.16:1.31a
Okitsu-Wase 0.07+0.03a  0.15+0.03a  0.01+0.01 0.01x0.00 0.04:0.02a 0.07£0.04a 1.53+0.10a 0.07+0.01 0.32+0.12b 2.26+0.13a
Seinannohikari ~ 0.37£0.07a 0.46+0.21a 0.01£0.01 0.01+0.01 0.10+0.03a 0.20+£0.13a 2.76x0.86a 0.13+0.03 1.27+0.24a 5.31+1.31a
Significance”
Diff. among cultivars ok ok X sk sokok sokok NS Hkk ok
Diff. among years NS NS NS NS NS NS NS

* Carotenoids were extracted from the fruit flesh and analyzed according to the method of Kato et al. (2004). Five fruits were sampled from one
tree of each cultivar in December 2007, 2008, and 2009. Data for each cultivar from the 3 years were averaged, and values represent the mean +

standard deviation.

v Means were tested for significant differences using Tukey’s HSD test at P < 0.05. Carotenoid contents were analyezed as log-transformed values.

Lycopene and a-carotene were eliminated from the statistical analysis.

* NS, non-significant; asterisks, significant at *P < 0.05, **P < 0.01, and ***P < 0.001 (two-way analysis of variance).

v Not detected.
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Table 4. Tree characteristics of ‘T'sunokagayaki’ during the 9th citrus selection national trial from the 2003-04 season to the
2005-06 season”.

Density Thorns Occurrence  Occurrence
Location Tree vigorY Tree shape? of of of
twigs* Number™  Length citrus canker” citrus scab”
Shizuoka Moderately strong — Upright Dense Few Short Slight — None
(Gamo) strong moderate
Aichi ] Medium - Upright - Medium - Fevy - Short Slight — None
(Gamagori) strong spreading dense medium severe
Wakayama Moderately weak — . Medium - Medium - None -
(Arida) moderately strong Upright dense many Short moderate None
Osaka Medium — Upright—  Medium - None -
(Habikino) strong medium dense Few Short slight None
Hiroshima Moderately strong — .
(Higashihiroshima) strong Upright Dense Few Short None None
Yama}guchi Medium Medium Dense Medium Medium None - None
(Oshima) slight
Kagawa . . None -
(Sakaide) Medium Medium Dense medium Short None None
Tokushima Medium Medium  Medium  Medium Medium - -
(Itano)
Ehime Medium Upright Medium Medium Short None None
(Matsuyama)
%Iér}?f)" Medium Medium Dense Medium Short None None
Ehime . _ . None — None — _
(Uwajima) Medium Medium medium short None
Fukuoka . Upright—  Medium - None - .
(Chikushino) Medium medium dense Few Short slight Slight
Nagasaki .
(Omura) Strong Upright Dense Few Short Moderate None
Nagasaki ) Moderate!y weak — Medium Medium - None None None None
(Minamishimabara) medium dense
Kumamoto . . Medium -  None - .
(Uki) Medium Medium dense medium Short Slight None
Ohita . . Medium -  None - None -
(Kunisaki) Medium Upright dense few Short moderate None
Ohita . . .
. Medium Medium Medium Few Short None None

(Tsukumi)
Miyazaki _ B _ None -
(Miyazaki) Few  Short slight None
Miyazaki . . Medium -  None - None -
(Nichinan) Medium Spreading dense few Short slight None

z Data are the range of values in the 3 years.
v See Table 1 for the description of the trait evaluation.

x Classified into three classes: dense(standard cultivar: ‘Miyauchi iyokan’, ‘Setoka’), medium (nastudaidai, hyuganatsu) and

sparse (‘Hayasaki’, ‘Lisbon’ lemon).

¥ Classified into four classes: none (standard cultivar: ‘Miyauchi iyokan’), few (‘Encore’), medium (‘Meiwa’ kumquat) and

many (hyuganatsu).

v Classified into four classes: none, slight, moderate, and severe.
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Table 5. Fruit characteristics of ‘Tsunokagayaki’ during the 9th citrus selection national trial from the 2003-04 season to the
2005-06 season .

Month . . . Thickness of
Fruit  Fruit Rind .
. of . . . Flesh weight Pulp .. segment
Location . weight shape thickness Peeling ¥ JuicinessY
fruit . (% of total) * firmness" membrane
. (g) index¥ (mm)
evaluation (mm) ¥

Shizuoka Medium - Moderately tender - Medium - . .
(Gamo) Jan. 151+60 127+2 1.9+0.2 moderately difficult 82.3+1.2 medium moderately high Thin — medium
Aichi Jan. 183526 12027 32109 Modeneeay= g, o5 Moderatelytender— Medium= . g
(Gamagori) medium medium high
Wakayama Medium - Tender - Medium -
(Arida) Jan. 184 +28 126 +4 3.4+05 moderately difficult 781+2.1 medium high 0.22
Osaka Easy - . . .
(Habikino) Jan. 186+8 127+2 25+04 moderately easy 81.4+1.2 Medium Medium - high 0.15
Hiroshima Easy - . Tender - Moderately high .
(Higashihiroshima) Jan. 17714 1291 24203 moderately difficult 81.0 medium - high Thin
‘((Oars‘ﬁi“;h‘ Jan. 183+16 138+4 2502 Moderatelydifficult  82.0+2.8 Tender Medium - high Thin
Kagawa . Moderately tender - . .
(Sakaide) Jan. 18827 129+1 29+04  Easy-medium 784+ 1.3 hard Medium - high 0.13
Tokushima Medium - . .
(Itano) Jan. 150+8 131+4 24+0.3 moderately diffcult 80.7 + 2.1 Moderately hard Medium Thin
Ehime Jan,  131:31 13321 25:06 |edenebesy- g5 03 Tender Moderately high ——py s,
(Matsuyama) medium - high
Ehlm.e Jan. 170+£33 136+5 2.5+0.3 Moderate.Iy T 789418 Moderately tender Medium Moderatejly
(Ochi) medium thin — medium
Ehime Jan.  210+19 134+1 3.0+0.1 Easy - 77938 Tender - Medium-high ~ Medium
(Uwajima) moderately easy medium
Fukuoka _ Easy - . . .
(Chikushino) Jan. 202 +20 126 +4 moderately easy 78.0+1.0 Medium Moderately high Medium
Nagasaki Jan. 20620 12857 32:03 edenevesy- o0 g Tender - Medium-high ~ Medium
(Omura) medium medium
Nagasaki . Tender - . .
(Minamishimabara) Jan. 141+15 125+7 24+04 Medium 80.3+1.7 medium Medium - high 0.13
Kumamoto . Tender - . . .
(Uki) Jan. 208 +42 127+1 2.6+0.5 Easy - difficult 779+0.7 moderately hard Medium Thin — medium
Ohita Moderately easy - Moderately tender - Medium -
(Kunisaki) Jan. 1529 132+9 26203 medium 82309 moderately hard ~ moderately high 0.11
Ohita . .
(Tsukumi) Jan. 199+9 125+1 3.6+0.3 Easy 80.6 + 6.5 Medium Medium 0.11
Miyazaki . Medium - . .
(Miyazaki) Jan. 161 +37 117 2.6+05 moderately difficult 80.5+1.2 Medium Medium 0.15
Miyazaki . Tender - . . B
(Nichinan) Jan. 215+46 127+4 2.6+0.4  Easy-medium 80.5+2.0 medium Medium - high

Mean + SD - 179+37 129+6 2.7+0.6 - 79.9+2.9 - - 0.14

 Data are either mean + standard deviation for 3 years or range during the 3 years.
v See Table 2 for description of the trait evaluations
* Percentage of fresh weight = [ (fresh weight without fruit skin)/ (fruit weight) ] x 100.

v Classfied into five classes: tender (standard cultivar: ‘Kiyomi’, ‘Amakusa’), moderately tender, medium (‘Miyauchi iyokan’), moderately hard
and hard (hassaku).

v The thickness of the segment membrane was either measured with a micro-caliper (numerical values) or classified into five classes by
masticating the segment membrane (verbal descriptions): thin(standard cultivar: ‘Setoka’, ‘Harumi’), moderately thin, medium (‘Aoshima
unshu’), moderately thick and thick (hassaku, natsudaidai).

U Single-year data: 2006 at Miyazaki, 2004 at Hiroshima.
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Soluble Number Fruit Beginnin,
. solids Acidity Fruit Fruit granulation  Fruit Full SIMAE gl rind Ripening
Location of . L of rind . .
content (g/100 mL) puffing® granulation' by cold splitting® bloom*” . coloration®  timeY
seeds coloration ¢
(%) damage!
Shizuoka None — . .
14.1+05 1.59+0.19 4.1+29 None None None Mid May Late Oct. Late Nov. Mid Feb.
(Gamo) small
Aichi . 13.6+1.4 106011 00 None None None None Early May Late Oct. Mid Dec. Late Jan.
(Gamagori)
Wakayama None — None - . . .
(Arida) 13.1+£09 1.19+020 1.1+1.1 slight None None small Mid May Mid Oct. Mid Nov. Late Jan.
Osaka 129+0.7 120+0.14 23+16 None None None  None EarlyMay MidOct. Late Nov. Early Feb.
(Habikino)
Hiroshima 4o 19 106:006 35229 "~ None None  NOM€= NidMay MidOct.  Late Nov. Late Dec.
(Higashihiroshima) moderate small
‘({Oarsﬁilu;hl 125+0.4 1.05+0.07 0.9+0.9 None None None None Mid May Late Oct. Late Nov. Early Feb.
Kagawa None - .
(Sakaide) 11.8+0.4 0.92+0.08 00 slight None None None Mid May Early Nov. Late Nov. Late Jan.
Tokushima 419,10 126003 4024 None None - None - - - Late Jan.
(Ttano)
Ehime .
14.0+16 122+011 00 None None - None Mid May Early Nov. Early Dec. Late Jan.
(Matsuyama)
Ehime 12405 114013 0+0 None  None None - Mid May - - -
(Ochi)
Ehime
.. 13.2+03 1.00+0.07 00 None None - None Early May Early Nov. Late Nov. Late Jan.
(Uwajima)
Fukuoka 11.8:04 1.03+006 63+40 None None None—  pih  MidMay EarlyNov. EarlyDec. LateJan
(Chikushino) ©x0a LB bowt moderate & v rarly oy, Rary bec. :
Nagasaki B B B B
(Omura) 13.3+08 1.21+0.03 24+1.1 None None Early May Early Jan.
Nagasaki .
o 16.0+0.4 131+0.07 1.2+12 None None None None Early May Late Oct. Mid Nov. Late Jan.
(Minamishimabara)
I(%l;l)amom 13.0+1.2 1.04+0.09 3.2+15 None None None None Early May Late Oct. Late Nov. Late Jan.
Ohita 12007 1.07+0.11 0.7+0.5 None None None =\ le Mid May - Mid Nov.  Mid Jan.
(Kunisaki) moderate
Ohita 127+09 089+0.13 1.8+13 None  None None - \ine EarlyMay EarlyOct. Early Dec. Early Jan
(Tsukumi) e DA e slight y May y Oct. y Dec. y Jan.
Ml}.’azakl. 119+1.0 1.08+0.17 51+3.6 None None None None Late April Mid Oct.  Late Dec. Late Jan.
(Miyazaki)
Miyazald 12008 096+0.13 3.0242 O Nope None  None Late April EarlyNov. Early Dec. Mid Jan
(Nichinan) o e 7 7" moderate P y : y ' :
Mean +SD  128+1.3 1.12+0.19 2.2+28 - - - - Early May Late Oct. Late Nov. Late Jan.

t Classified into four classes: none, slight, moderate, and severe.

s Classified into three classes: none, small (<10%), and high (>10%).
* Time when >80% of the flower buds on the tree were open.
@ Time when 10% of the rind surface began coloring.

» Time when the rind of the fruits on the tree was fully colored.
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Table 6. Resistance of ‘Tsunokagayaki’ to citrus scab (Elsinoé fawcettii) *.

Disease severity index?

Cultivar
2003 2004 2005
Tsunokagayaki 0 0 0
Satsuma mandarin 18.6 1.5 2.1

cv. Dobashi-Beni unshu

 The data refer to the evaluation of disease resistance carried out at the Shizuoka Prefecture Citrus Experimental Station.

v Disease severity index = [(54 + 3B + C + 0D) / 5N] x 100, Where A to D represent the number of samples in categories A
= severe, B = moderate, C = slight, and D = none, and N is the number of samples investigated. There was no significant
difference between the two cultivars (paired-difference ¢ -test).

Table 7. Resistance of ‘Tsunokagayaki’ to citrus canker (Xanthomonas axonopodis pv. citri) “.

Disease severity ¥
2003 2004 2005

Cultivar
Spring Summer . .. Spring Summer . .. Spring Summer . .
Twigs Fruit Twigs Fruit Twigs Fruit
leaves leaves leaves leaves leaves leaves
Tsunokagayaki E BC D - D A BC - C CD DE DE
Satsuma mandarin * CD BC D E D CD E - DE D E -
Navel orange BC AB C D D AB CD - BC A BC -

# The data refer to the evalution of disease resistance carried out at the Agricultural Research Division Mie Prefecture Science
and Technology Promotion Center.

v Degree of occurrence of citrus canker: A = most severe, B = severe, C = moderate, D = slight, E = none.

x ‘Dobashi-Beni’ unshu in 2003 and ‘Hayashi Unshu’ in 2004 and 2005 were used as reference cultivars of satsuma mandarin.

¥ ‘Suzuki navel’ in 2003 and ‘Morita navel’ in 2004 and 2005 were used as reference cultivars for navel orange.

Table 8. Resistance of ‘Tsunokagayaki’ to citrus tristeza virus”.

Rate of occurrence of stem pitting

Year Disease severity index*

(% of shoots) ¥
2003 60 12.0
2004 60 16.0
2005 80 20.0

2 The data refer to the evaluation of disease resistance carried out at the Ehime Fruit Tree Experimental
Station (citrus tristeza virus).

¥ The percentage of samples that exhibited symptoms among ten 2-year-old shoots of per tree.

x Disease severity index = [(5A + 3B + C + 0D) / 5N] x 100, Where A to D represent the number of samples in
categories A = severe, B = moderate, C = slight, and D = none, respectively, and N is the number of samples
investigated.
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Table 9. Fruit characteristics of ‘“T'sunokagayaki’ grown in greenhouses in the 9th citrus selection national trial”.

. Month Fruit Rind Thickness Flesh SOh%ble . Number
. Heating of . . . Pulp .. of . solids Acidity
Location . weight thickness Peeling* Juiciness* weight of
treatment fruit @ (mm) firmness" segment % of total) content (g/100 mL) seeds
evaluation membraner %)
Wakayama M‘;Clzrafely Tender - Medium - Moderately
R Y None Jan. 218 +67 3.5+0.1 v . moderately thin - 75.1+2.6 131+16 1.15+0.06 04 +0.1
(Arida) moderately  medium . .
. high medium
difficult
Saga Energy Nov. 224+35 26+04 Fasy  Medium  High Thin ~ 82.2+1.0 131+09 096:0.02 0.0
(Karatsu) conservation?
. . Medium - .
Mivazaki —  Energy Dec. 268+8 25+03 moderaely Lcroer— Medium- 825+13 132409 097+019 0.0

(Nichinan) conservation medium high

difficult

Mean + SD - -

235+41 2.8+0.5 - - -

80.2+3.8 131+0.9 1.02+0.12 0.1+0.2

» Data are the mean + standard deviation or range of 2 or 3 years.

v This means reduced oil consumption for heating (about 10 kL/10 a), versus about 20 kL/10 a for the standard heating regime.

x See Table 2 for description of the trait evaluation.
v See Table 5 for description of the trait evaluation.
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Fig. 2 Fruits of ‘Tsunokagayaki’ on a tree in the
greenhouse.

Fig. 3 Fruits of “Tsunokagayaki’.

Fig. 4 A physiological disoreder (mesophyll collapse of
the fruit skin) of “T'sunokagayaki’.






