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New Persimmon Cultivar ‘Reigyoku’
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Summary

‘Reigyoku’ is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros
kaki Thunb.) cultivar that was released by the National Agriculture and Food Research Organization
Institute of Fruit Tree Science (NIFTS), Akitsu, Hiroshima, Japan. ‘Reigyoku’ resulted from the cross
of ‘Kanshu’ x Kaki Akitsu-19 in 1998. It was initially selected in 2006 and designated as Kaki Akitsu-22,
and was tested at 28 locations in a national trial since 2008. Subsequently, it was selected and released
as ‘Reigyoku’, and registered as No0.25273 under the Plant Variety Protection and Seed Act of Japan in
2016.

The ‘Reigyoku’ fruit ripens in late October, which is two weeks earlier than ‘Matsumotowase Fuyu’
at NIFTS, Akitsu. The fruit is semi flat-shaped and weighs 278 g at Akitsu and 229 g in average of
the national trial. The skin color is orange at harvest time. The soluble solids concentration in juice
averages at 17.2% in the national trial, which is significantly higher than that of ‘Fuyu’. The flesh is
juicy and soft with firmness at 1.52 kg, lower than that of ‘Matsumotowase Fuyu’ and ‘Fuyu’. Shelf life
of ‘Reigyoku’ fruits averages at 20 days, comparable to ‘Matsumotowase Fuyu’. Fruit cracking at fruit
apex is rare with only 3%. Fruit cracking at the calyx end is 4%; the value is extremely lower than those
of ‘Matsumotowase Fuyu’ and ‘Fuyu’. Fruits with skin stains average at 17%, and are low comparable to
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‘Matsumotowase Fuyu’ and ‘Fuyu’.

The tree vigor is moderately weak. ‘Reigyoku’ produces both female and male flowers, but male

flowers are very rare. Fruit drops both in the early and late stages of fruit development in June are

minimal. Due to its high parthenocarpic ability, the tree produces seedless fruits easily when no

pollinizers are present. The trees of ‘Reigyoku’ decline occasionally when top-grafted onto ‘Jiro’, ‘Saijo’,

‘Nishimurawase’, and ‘Amahyakume’ interstocks.

Key words: cultivar, non-astringent, early ripening, less cracking, parthenocarpy, Diospyros kaki
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Fig. 1 Pedigree of ‘Reigyoku’
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Table 1. Characteristics of ‘Reigyoku’ compared with those of ‘Matsumotowase Fuyu’ and ‘Fuyu’ at NIFTS, Akitsu (2010-

2014) 2.
Cultivar Tree Leafing Flowering No. of female Physiological fruit drop
vigor? time* time ¥ flowers” Early stage" Late stage!
Moderately
Reigyoku Medium Apr.12 as May 30 many - Few None
many
Moderately
Matsumotowase Fuyu  Medium Apr.13a May 31 many - Few None
many
Fuyu Medium Apr.16 b May 31 Many Few None
Significance* - *¥ NS - - -

» Female flowers were thinned to approximately 13 leaves / flower before flowering, and fruits were thinned to approximately
20 leaves / fruit in late July.

v Classified into three classes: weak, medium, and strong.

x Date when 20 to 30% of the basal leaves unfolded on top of the shoot.

¥ Date when more than 80% of the female flowers blossomed.

v Number of female flowers was classified into: not enough (standard cultivars: ‘Shogatsu’, ‘Zenjimaru’), enough (‘Maekawa
Jiro’, ‘Nishimurawase’, ‘Saijo’), many (‘Fuyu’, ‘Izu’, ‘Hiratanenashi’). The range shows fluctuation in number over the years.

U Fruit drop from June to July classified into three classes: few: 30% or less, medium: 31-49%, many: 50% or more.

t Fruit drop in August and later classified into four classes: . none: 0%, few: 1-5%, medium: 6-19%, many: 20% or more.

s Mean separation within columns by protected LSD test at P = 0.05.

* NS, **: nonsignificant, or significant at P = 0.01, in two way analysis of variance.

Table 1. Continued

Cultivar I_It?;lvgzs t we};rltlgt(g) Skin colorY COE?&EZESESS(%) ﬁr%l;};s X Juiciness¥
Reigyoku Oct.22 av 278 6.3 18.2a 1.50 av Juicy
Matsumotowase Fuyu  Nov.9b 260 6.5 16.4Db 1.88Db Juicy
Fuyu Nov.19 ¢ 289 6.6 16.2b 1.90 b Juicy
Significance *ok NS NS ok ok -

# Date when 50% or more fruits were harvested.

v Color chart value for ‘Fuyu’ at the fruit apex.

x Value measured by fruit hardness meter (Fujiwara Co. Itd, KM-5, cylinder shaped plunger with 5 mm width).
v Classified into three classes: less juicy (standard cultivar: ‘Suruga’), medium (‘Maekawa Jiro’), juicy (‘Fuyu’).
v Mean separation within columns by protected LSD test at P = 0.05.

u NS, #* *: nonsignificant, or significant at P = 0.05 and 0.01 in two way analysis of variance.

Table 1. Continued

No. of Fruit with

Cultivar seeds Eating Shelf life ¥ Fruit with cracking cracking at Fruit with skin
. z H 0/} x i 9
per fruit quality (days) at fruit apex (% calyx end (%) stains (%)
Reigyoku 51av Excellent 24 av 0 Oav 4
Matsumotowase Fuyu 43b Good 23a 2 14 b 7
Fuyu 53a Good 29b 0 4a 5
Significance " * - ok NS ** NS

» Classified into five classes: very poor, poor, medium, good, excellent.

¥ Number of days of marketability.

* Minute degree of cracking that is common and highly marketable for ‘Jiro’ in Japan was not included.

v Classes small and large shown in the picture in "Methods of evaluating deciduous tree fruit crops in national trials by NIFTS
(2007)" were included. These fruits exhibit cracking that influences their marketability in Japan and can be identified easily
in the packing process.

v Mean separation within columns by protected LSD test at P = 0.05.

© NS, *, **: nonsignificant, or significant at P = 0.05, and 0.01 in two way analysis of variance.
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3) EEREDRE
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INS T TE NI SEACK BT L 72 IR E AL
L, MREZENDNORIEESEAERLEDDET
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EhEIBEDO LN o7z (Table3). 72, AHE
EHRRITE, HODPRRIEOBCIIRED LN Do 72
(Fig.3, Figd4). o kHonzEtn»s, HE 1I2Bw
TIE, BEREFASEOMBREIEETE .

2. BAZHICE T SHE

AR L 72 2537 s BRI Ze B8 12 35 v T 2008 412 Table 4
WRTHEAEARICEES L, Blhe &b IRFEE
MHERBR A 1T o7, AL, iE L LKk F
3 5 A 0 D 1 A 5 R - AR TR E BB A T (T
FTBUE N RSE - £ SE AR A I Fe s R T 22 7T,

Table 2. Fruit set of ‘Reigyoku’ without pollination at NIFTS, Akitsu*

Year Cultivar Fruit set (%)Y
2009 Reigyoku 97
Kanshu 97
Fuyu 84
2010 Reigyoku 91
Kanshu 68
Fuyu 25

> Female flowers were thinned to approximately 13 leaves / flower on a branch or several
lateral branches, and covered with paraffin-waxed bags to prevent pollination. Fruit set

was evaluated in late July.

v (Number of fruit set in late July / total number of flowers that were prevented from

pollinating) x 100.

Table 3. Comparison of fruit quality between seeded and seedless fruits in ‘Reigyoku’ at NIFTS, Akitsu (2015).

Presence of seeds No. of fruits tested No. of seeds Fruit (‘g ight Cosn(z:l;lftlfaz(;lrild(s%) Flesh(ﬁ;r)nness
Seeded 13 5.0 317 16.0 1.3
Seedless 14 0.0 333 16.1 14
Significance * NS NS NS

» NS: nonsignificant in the one-way analysis of variance (ANOVA).
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Table 4. Interstocks for ‘Reigyoku’ in the national trial.

Location Interstocks
Yamagata Hiratanenashi
Tochigi Unknown
Gunma Tonewase
Chiba Nishimurawase
Tokyo Zenjimaru
Kanagawa Zenjimaru
Nagano Koedagaki
Toyama Koshuhyakume
Niigata Hiratanenashi
Ishikawa Monbei, Tonewase, Notobeni Fuyu
Fukui Hiratanenashi
Shizuoka Maekawa Jiro
Aichi Maekawa Jiro
Gifu Fuyu

Mie Maekawa Jiro
Shiga Hiratanenashi
Hyogo Saijo

Nara Fuyu
‘Wakayama Fuyu
Tottori Fuyu
Shimane Saijo
NIFTS Fuyu
Tokushima Taishuu
Kagawa Daiyo, Other
Ehime Fuyu
Fukuoka Fuyu
Kumamoto Fuyu
Miyazaki Matsumotowase Fuyu

2007) \ZHEo 7z, o EGRARIE KT IR S L Tn 5,
B0 R L WMAREER 26NN B L L7
B, SAEISERE R T OG0 % U, %2
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YA 3 BE O ETHHAH R TE %720, Type
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9H (ZW) 2256 H18H (LK) FT1HAMUEE
BhL7-. &EFEIES A28 0T, WMARRAEE Lb
1H, B XY 2HE,IST.
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FRELIZOWTIE, BHEBRPICEICHEE 225 03k
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Table 5. Characteristics of ‘Reigyoku’ in the national trial (2012-2014) ~.

Leafing Flowering

No. of

Physiological fruit drops

Location Tree vigor” time time female flowersY Early stage? Late stage?
Yamagata Moderately weak May 6 June 18  Not enough-enough Few None-medium
Tochigi Weak - moderately weak Apr.24 June 6 - Few None
Gunma Weak Apr.29 June 2 Enough - -
Chiba Medium Apr.5 May 26 Not enough Few Few
Tokyo Medium Apr.13 May 25 Not enough Few None
Kanagawa Medium Apr.9 May 25 Enough- many Few Few
Nagano Moderately weak Apr.25 June 6 Enough Few-medium None
Toyama Moderately weak-medium  Apr.22 June 6 Enoug};lrglg}(lierately Few None
Niigata Medium Apr.30  June 11 Enough Few None
Ishikawa Weak-Medium Api.25 June 7 Enough Few None-few
Fukui Medium Apr.14 May 31 Not enough Few None-many
Shizuoka Moderately weak-medium  Apr.5 May 25 Enough Few-medium Few-medium
Aichi Moderately weak-medium Apr7 May 25 Not enough Few-medium Few
Gifu Moderately weak Apr.8 May 22 Enough Few None
Mie Weak-Moderately weak Apr.10  May 26 Not enough Few Few-medium
Shiga Weak-medium Apr.14 June1l  Not enough-enough Few None-many
Hyogo Weak-moderately weak Apr.12 - - - -

Nara Moderately weak-medium  Apr.12 May 29 Enough Few None-few
Wakayama Weak Apr.5 May 24 Not enough Few-many None
Tottori Weak Apr.14 May 30 Not enough Few None
Shimane Weak Apr.7 May 29 Enough Few Few-medium
NIFTS Medium Apr.11 May 28 Enough-many Few None
Tokushima Medium-strong Apr.4 May 22 Not enough Few None-few
Kagawa Weak Apr.6 May 23 Many Few Few-medium
Ehime Weak Apr.16 June 1 Not enough Medium None
Fukuoka Medium Apr.1 May 23 Enougl;lrzrlll(l)s(lierately Few None-few
Kumamoto Medium Mar.27  May 16 Enough Few Medium
Miyazaki Moderately weak Apr.1 May 9 Not enough Few None-few
Average Apr.12 May 28

2z See Table 1 for trait evaluation details.
v The range shows fluctuation in evaluations over the years.

2) REHHE

HEE oIUERE, 10 14H (BEL =) »

511 H16 H (L) oM TEHL ..
1024 AT MARLEEH XU 2:HMH,

S [E P39 ME 1L
BA X

D 3HEMUERCINHETE R4 TH o7z (Tableb,

Table 6). FFEEITTFIHMHE 229 ¢ T,

TAREER B

O EBE OLDARTHoD, HBATICED 250g

DEoRENE LN EH, bR, @H, BIR
157%: R | I 1 R
oA 7 —F v — MEGCHEETINHE IR THY

). REEI3Z < YT TRIA

(¥

6.1), WHEROREMIE B HATHo7.
PEREIX 14.7% (A 205 197% (&) TEHL,
18% LA LD EHEREZ e o 7235 ATIE 8T Td o 72

¥172% T,

BA LV ARCE,o .

E{Z
RAREEE &

z=



Table 5. Continued .

EiES 7 ot

83

Locati . Fruit weight . Soluble solids g oo - . «
cation Harvest time (@ Skin color conce(rolot)ratlon (ke) JuicinessY Astringency ¥
Yamagata Nov.16 246 6.2 17.0 140 mohﬁiztj;iy?;icy None-very little

Tochigi Oct.26 199 5.8 15.6 - Juicy None
Gunma - - - - - - -
Chiba - - - - - - -
Tokyo Oct.22 219 49 16.7 1.49 Medium None
Kanagawa Oct.19 224 6.3 17.5 1.28 Juicy None
Nagano Nov.1 198 7.1 17.3 1.59 Medium-juicy None-very little
Toyama Nov.6 215 6.1 16.3 1.40 Juicy None
Niigata Nov.1 175 5.6 15.3 - Medium None
Ishikawa Oct.23 201 6.2 14.7 1.65 Juicy None-very little
Fukui Oct.30 271 6.8 18.3 1.30 Juicy None
Shizuoka Oct.19 171 5.6 16.2 1.57 Juicy None-very little
Aichi Oct.18 175 6.1 19.0 1.54 Juicy None
Gifu Oct.25 288 6.7 174 1.60 Juicy None
Mie Oct.20 234 55 16.7 1.36 Juicy None
Shiga Oct.21 258 5.3 16.1 1.75 Medium-juicy None
Hyogo - - - - - - -
Nara Nov.6 236 6.5 17.2 1.20 Juicy None
Wakayama Oct.16 202 6.9 19.1 1.83 Juicy None-very little
Tottori Oct.14 188 5.5 16.8 1.57 Medium-juicy None
Shimane Oct.30 252 7.0 16.4 1.33 Juicy None
NIFTS Oct.19 270 6.4 18.1 1.57 Juicy None
Tokushima Oct.29 210 5.9 18.2 1.87 Medium-juicy None
Kagawa Oct.22 283 5.8 19.7 1.52 Juicy None
Ehime Oct.30 217 4.8 16.3 1.50 Juicy None
Fukuoka Nov.1 288 6.4 18.2 1.49 Juicy None
Kumamoto Oct.18 283 6.2 18.1 1.62 Juicy Very little
Miyazaki Oct.14 184 7.0 16.7 Less juicy-medium None
Average Oct.24 229 6.1 17.2 1.52
# See Table 1 for trait evaluation details.
¥ The range shows fluctuation in evaluations over the years.
x Classified into five classes; none, very little, little, medium, much.
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Location Fating quality” Shelf life Fruit wjth craclging Fruit with craclging Fruit _Withoskin
(days) at fruit apex (%) at calyx end (%) stains (%)
Yamagata Medium-good - 24 5 5
Tochigi Good - 0 3 22
Gunma - - - - -
Chiba - - - - -
Tokyo Excellent - 13 0 0
Kanagawa Good - 3 1 21
Nagano Good 21 2 1 56
Toyama Medium-excellent 28 0 0 20
Niigata Medium - 0 0 3
Ishikawa Good 7 13 28 30
Fukui Good - 2 17 24
Shizuoka Good 15 0 1 31
Aichi Good-excellent 16 1 2 4
Gifu Excellent 21 0 0 0
Mie Good 20 0 2 1
Shiga Medium-good - 0 0 0
Hyogo - - - - -
Nara Good 21 2 0 7
Wakayama Medium 0 0 22
Tottori Medium-good 18 1 0 0
Shimane Excellent 22 0 7 4
NIFTS Excellent 25 0 0 1
Tokushima Good - 0 0 1
Kagawa Good - 0 17 83
Ehime Excellent - 8 8 33
Fukuoka Good 25 1 7 2
Kumamoto Good 13 0 5 33
Miyazaki Medium - 0 0 18
Average 20 3 4 17

# See Table 1 for trait evaluation details.
¥ The range shows fluctuation in evaluation over the years.
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Table 6. Comparison of tree and fruit traits between ‘Reigyoku’, ‘Matsumotowase Fuyu’, and ‘Fuyu’ in the national trial (2012-

2014).
Cultivar Tree vigor” Leafing time  Flowering time femggﬂg{vers : Physiological fruit drops N
arly stageY Late stage
Reigyoku 1.6av Apr.12v May 28 aV 1.7av 1.2 1.6
Matsumotowase Fuyu 20b Apr.12 May 27 b 24b 1.1 1.5
Fuyu 22b Apr.11 May 26 ¢ 2.7b 1.0 1.5
Significance ok NS ok ok NS NS

2 Rating on a scale of 1 = weak to 3 = strong at 0.5 interval.

v Rating on a scale of 1 = few to 3 = many.

x Rating on a scale of 1 = none to 4 = many.

¥ Mean separation within columns by Wilcoxon test at P = 0.05.

v Mean separation within columns by protected LSD test at P = 0.05.

u NS, **: not significant, or significant at P = 0.01, in two-way analysis of variance for leafing time and flowering time, and in
Kruskal-Wallis tests for tree vigor, no. of female flowers, and physiological fruit drops.

Table 6. Continued

Soluble solids

Cultivar Harvest time Fruit weight Skin color concentration Firmness Juiciness*
@ %) (kg)

Reigyoku Oct.24 avy 229 avy 6.1avy 17.2 a¥ 1.52 a¥ 2.7

Matsumotowase Fuyu Nov.8 b 253 b 57b 16.8 ab 1.82b 2.5

Fuyu Nov.20 ¢ 268 ¢ 6.2a 16.5b 1.86b 2.7

Significance * *% *k * ** *E NS

* Rating on a scale of 1 = less juicy to 3 = juicy at 0.5 interval.

¥ Mean separation within columns by protected LSD test at P = 0.05.

* NS, *, **: nonsignificant, or significant at P = 0.05 and 0.01, in two-way analysis of variance for harvest time, fruit weight,
skin color, soluble solids concentration, and firmness, and in Kruskal-Wallis tests for juiciness.

Table 6. Continued

Fruit with Fruit with
Cultivar Astringency” Eating Shelf life cracking at fruit  cracking at Fruit with
geney quality ¥ (day) apex calyx end skin stain (%)
(%) (%)
Reigyoku 1.11 4.0ax 20av 3 4av 17
Matsumotowase Fuyu 1.23 34b 2la 1 19b 12
Fuyu 1.32 3.6 ab 22b 2 16b 14
Significance ¥ NS *¥ * NS *E NS

 Rating on a scale of 1 = none to 4 = much.

v Rating on a scale of 1 = very poor to 5 = excellent.

X Mean separation within columns by Wilcoxon tests at P = 0.05.

¥ Mean separation within columns by protected LSD at P = 0.05.

VNS, *, **: nonsignificant, or significant at P = 0.05 and 0.01, in two-way analysis of variance for shelf life, fruit with cracking at
fruit apex and calyx end, and fruit with skin stain, and in Kruskal-Wallis tests for astringency and eating quality.
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Table 7. Comparison of survival rate and shoot length of ‘Reigyoku’ on different interstocks at NIFTS,

Akitsu.
Interstocks No. of scions top-grafted  Survival rate (%) Shoot length (cm)
Fuyu edagawari 5 100 73
Matsumotowase Fuyu 5 100 56
Koshuhyakume 5 100 63
Hiratanenashi 2 100 41
Izu 3 100 38
Maekawa Jiro 2 100 17
Kyara 5 80 20
Zenjimaru 5 60 34
Nishimurawase 4 50 39
Yotsumizo 6 50 49
Yokono 2 50 7
Jiro 6 33 21
Amahyakume 2 0 -
Aizumishirazu 3 0 -

Top-grafting was done in April, 2013, and then survival rate and shoot length were measured in

December, 2013.
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Fig. 2 Fruit of ‘Reigyoku’ on tree.

Fig. 3 Seeded fruit of ‘Reigyoku’

Fig. 4 Seedless fruit of ‘Reigyoku’without pollination.






