013

ISSN 13470 3549
it Tree U I CODEN : KKKHCH

BULLE
RO INSTITUTE OF FRLU
No. 13 March

1 00240 300

DDD

|

]

|

] TE OF FRUIT TREE SCIENCE

} LTURE AND FOOD RESEARCH ORGANIZATION
|

TSUKUBA IBARAKI, 305-8605, JAPAN



ooooo
O
oogooo
ooooo
O
O
O
oogooo

gooooooboo
01300

oooooo
gooooo
oooooo
gbooobooobooobo
oooooooooood
gbooobooobooobo
oooooo
gooooo

BULLETIN OF THE

NARO INSTITUTE OF FRUIT TREE SCIENCE

Director General

Chief Editor
Editorial Board

Editorial Secretariat

No. 13

Yoshinori HAsecAwA
Editorial Committee
Hideo BessHo

Kazuyuki Ase Hiroshi FUKAMACHI
Yoshinori lkoma Toshihiro SaiTo
Akihiko Sato Takanori SHIMANE
Toshihiko Suclura

Shigemasa ArAvA



gddddoodoodgg a3y
godz240000

gooon

oooo
ooooo® oo’
I O

gooboob: bobooe
gogoboobooboooboboobbuoobboobbooobooobooobbooobo
N 0 PP

cooooo* ocoo
goboooooooboooooboooboooooOboobOooOoooobooOoooOoOooboboOooooo
U00000000D000000000000000000000 e

oooooor ocoooe
goboooooobbooobooboooobobooboooooooooooooooooag
I PP

gbobobobobobobobobobobuoboboo
gobogoboooboobooobboobboooboobg
0 PP

oooo
oobebOdbOOOOOOOODOOO
EHO000000000000000000000000000000000000000
UobDoo0oDooooO0o0DoobooO0oobDbO00DoobooooDoooDOOn



BULLETIN OF THE
NARO INSTITUTE OF FRUIT TREE SCIENCE
00 No.13 March 20120

CONTENTS

Original paper

New Japanese Apricot Cultivar “Tsuyuakane’
Hideaki YAEcAKI, Masami YAMAGUCHI, Takashi HAJl, Yuko SUESADA, Masanori MIYAKE,
Takeshi KiHARA, Katsuyuki Suzuki and Makoto UCHIDA ...t e

New Peach Cultivar ‘Himekonatsu’
Yuko SuesADA, Masami YAMAGUCHI, Takashi Haul, Hideaki YAEGAKI, Hidetoshi KyoTAN,
Kouichi NisHIMURA, Katsuyuki Suzuki, Masanori MiyAake, Yuri NAKAMURA, Teruo Kozono,
Takeshi KiHARA, Hiroyuki FUKUDA and MaKoto UCHIDA .......ccieiie it et

New Apple Cultivar ‘Chinatsu’
Junichi SoeimA, Yoshio YosHIDA, Tadayuki HANIUDA, Hideo BEssHO, Shichiro TSUcHIYA,
Tetsuo MAasupA, Sadao Komorli, Tetsuro SANADA, Yuji ITo, Kazuyuki Asg, Nobuhiro KoTobpa,
Shosuke SADAMORI, Yoshiki KASHIMURA and Hidenori KATO ........cooviiiiiiii i

New Apple Cultivar ‘Kitaro’
Junichi SoesMA, Yoshio YosHIDA, Tadayuki HANIUDA, Hideo BEssHO, Tetsuo MASUDA,
Sadao Komorl, Shichiro TSUCHIYA, Yuji ITo, Tetsuro SANADA, Kazuyuki ABE,
Yoshiki KASHIMURA and NOBURNITO KOTODA ...t e e e

Comparison of the ovarian development in Diaphorina citri Kuwayama (Hemiptera: Psyllidae)
in relation to the leaf age of orange jasmine, Murraya paniculata (L.) Jack

NaAMT UECHT AN TOIU IWANAMI ..ttt it et et e et et et et et et e e e e e e e e e e e e e e e e e e e ea e ee e aaesaenaeeans

Research note
Summary of the 6th Chestnut National Trial
Norio TAKADA, Kazuo KoToBukli, Toshio HIRABAYASHI, Yoshihiko SATo, Osamu TERAI, Moriyuki SHODA,
Yoshiki KAsHIMURA, Yutaka SawaMUuRrA, Akihiko SATo, Kazuyuki ABg, Toyohide NISHIBATA,
Sogo NisHio Takeshi KiHARA, Katsuyuki Suzuki, Makoto UcHIDA and Toshihiro SAITO ..........cocevene.



000 00Bull. NARO Inst. Fruit Tree Sci. 13000 6, 2012

oooo

gogoog® oo’

0000000oootioooot2000000
ooo0otsgo0oot4goooot4gooote

gooooooboooboobooboooboon
gooobooobooboooboobgon
305-8605 OOODOODOO

New Japanese Apricot Cultivar ‘Tsuyuakane’

Hideaki YAEGAKI, Masami YAMAGUCHI, Takashi HAJI, Yuko SUESADA, Masanori MivYAKE, Takeshi KIHARA,

Katsuyuki Suzuki and Makoto UcHIDA

Breeding and Pest Management Division, NARO Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Tsukuba, Ibaraki 305-8605, Japan

Summary

‘Tsuyuakane’ is a Japanese apricot (Prunus mume Sieb. et Zucc.) cultivar released in 2007 by the
National Institute of Fruit Tree Science (NIFTS), National Agriculture and Food Research Organization
in Japan. It was selected from seedlings obtained from the cross of the Japanese plunil P. salicina Lindl.O)
‘Kasahara hatankyou’ and the Japanese apricot ‘“Youseiume'. It was subjected to the 2nd national trial of
Japanese apricot at 15 experimental stations in 14 prefectures in Japan as Ume Tsukuba 10 from 1999. It
was named ‘Tsuyuakane’ and registered as No. 17,561 under The Plant Variety Protection and Seed Act
of Japan on February 26, 2009.

Tree shape is spreading, and tree vigor is moderate to slightly low. Flowering time is around 28th
March and harvest time is around 11th July in the national trial. Fruits are very large (55.6 grams), of
round to round elliptic shape. The degree of skin blushing is high and the flesh color is red to yellow.
Titratable acidity is low at 3.79 g/100 ml. Stone weight is 2.7 grams. Fruit liquor and juice become red
and are of excellent taste. The quality of umeboshi (pickles) is inferior to ‘Nankou’ because of the slight-
ly rough fruit texture.

Key words: Prunus mume, new cultivar, red flesh, fruit breeding
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Table 1. Tree and fruit characteristics of “Tsuyuakane’, ‘Nankou’ and ‘Shirokaga’ at NIFTS, Tsukuba (2003-2006).

Cultivar Tree shape Tree vigor date date

Full bloom Harvesting Fruit shape

Titratable  Stone
Flesh color  acidity weight

Fruit Degree of
weight fruit skin

()] blushing (g/100m1) (€3]

Tsuyuakane Spreading  Moderate  Mar. 23b” Jul. 14b Round 66.5¢ High Red~Yellow 3.66a 2.14a
Slightly . . .

Nankou R High Mar. 13a Jun. 30a Round 48.0b  Intermediate Light green 5.52b 3.64c
spreading

Shirokaga Shght?y High Mar. 21b Jun. 28a Round 39.6a Very low Greenish 5.84b 2.74b
spreading yellow

Significance”

Among cultivars b ok ok o o

Among years ok * NS NS NS

“Mean separation using least significant differences at P = 0.05.

YNS, *, ** :Not significant at P = 0.05, significant at P = 0.05 and significant at P = 0.01 in analysis of variance. The model is shown below.

Py=u+G+Y, +E

P;;: performance of the ith cultivar in the jth year; u : overall mean; G;: effect of the ith cultivar; Y;: effect of the jth year; E;: residual.
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Fig. 5 Juice and fruit liquor of ‘Tsuyuakane’.

Table 2. Cross compatibility of ‘Tsuyuakane’ (NIFTS,
Tsukuba. 2004-2006).

Fruit set

Pollinizer ©0)

Nankou 6.1 (3.9~8.2)"
Japanese apricot Ume Tsukuba 9 53 (2.7~7.8)"
Ume Tsukuba 12 16.6
. Niigataoumi 8.6
Apricot o
Nikonicot 11.9
Frontier 0
Japanese plum Honey Heart 0
Karari 0

“Data shown are means of two years with minima / maxime
in parentheses

The average fruit set of 34 cross combinations between

Japanese apricot and Japanese apricot in 2005 was 18.7%.
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Table 3-1. Tree and fruit characteristics of ‘Tsuyuakane’, ‘Nankou’ and ‘Shirokaga’ in the national trial (2006).

Location Cultivar Z;Z(: Tree shape Tree vigor Fruit shape ]Zliigrfelflzz}?iﬂsigt Flesh color
Tsuyuakane 8 Spreading Low Round elliptic High Red~Yellow
Miyagi Nankou 8 Spreading Slightly low Round elliptic Low Light greenish yellow
Shirokaga 8 Intermediate Moderate Round elliptic None Light greenish yellow
Tsuyuakane 8 Spreading Moderate Round elliptic Slightly high Red~Yellow
Tsukuba Nankou 13 Slightly spreading High Round elliptic Slightly low Light green
Shirokaga 13 Intermediate High Round None Light green
Tsuyuakane 7 Spreading Low Round High Red
Tochigi Nankou 7 Slightly spreading Slightly high Round Low Light green
Shirokaga 7 Slightly spreading High Round None Light green
Tsuyuakane T-8 Spreading Moderate Round Intermediate Light yellow
Gunma Nankou 10 Intermediate Moderate Round elliptic Intermediate Light greenish yellow
Shirokaga 18 Spreading Slightly high Elliptic Very low Light greenish yellow
Tsuyuakane 4 Intermediate Slightly low Round High Red~Yellow
Saitama Nankou 9 Spreading Moderate Round elliptic~Round Intermediate Green
Shirokaga 9 Spreading High Round elliptic None Green
Tsuyuakane T-5 Spreading Low Round High Yellow
Kanagawa Nankou 15 Slightly spreading Moderate Round elliptic Intermediate Light green
Shirokaga 12 Slightly spreading High Elliptic Very low Light green
Tsuyuakane 8 Spreading Low (Elliptic)” (High) (Red~Yellow)
Ishikawa
Nankou 13 Slightly spreading Moderate Round elliptic Intermediate Light greenish yellow
. Tsuyuakane 7 Slightly spreading Moderate Round elliptic High Red
Fukead Shirokaga 7 Slightly spreading High Round elliptic None Light green
Tsuyuakane 8 Spreading High Round elliptic High Light green~Red
Wakayama Nankou 8 Intermediate Moderate Round elliptic Intermediate Light green
Shirokaga 4 Intermediate Moderate Round elliptic None Light green
Tsuyuakane 8 Slightly spreading Moderate Elliptic Low Red
Tottori
Nankou 8 Spreading Moderate Round elliptic Very low Light greenish yellow
Tsuyuakane 7 Spreading Moderate Round elliptic High Red~Yellow
Tokushima Nankou 16 Spreading Moderate Round elliptic Intermediate Light green
Shirokaga 5 Spreading Moderate Round elliptic None Light greenish yellow
Tsuyuakane 8 Spreading Moderate Round elliptic High Red
Ehime Nankou 8 Intermediate Moderate Round elliptic Low Light greenish yellow
Shirokaga 8 Intermediate High Round elliptic Low Light greenish yellow
Tsuyuakane 8 Spreading Low Round High Red
(I]?ih}::];i) Nankou 8 Spreading Moderate Round elliptic Intermediate Green
Shirokaga 8 Intermediate High Elliptic None Dark green
Tsuyuakane T-7 Spreading Moderate Round High Red
Miyazaki Nankou T-7 Spreading Moderate Round elliptic Intermediate Light greenish yellow
Shirokaga T-7 Spreading High Elliptic Low Light greenish yellow

*T’means top worked tree.
Y Data in parentheses are 2005.
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"Table 3-2. Tree and fruit characteristics of Tsuyuakane’, ‘Nankou’ nooo
and ‘Shirokaga’ in the national trial (Mean of 2005 and
2006). 00 00 000000000000000
. . Full bloom Harvesting Fliuit Titr‘atAable Stfme vooooobooooboooooooo
Location Cultivar time time weight acidity weight
(2 (g/100m1) (g goooboobooobooooboooog
Tsuyuakane Apr.21 Aug.10 52.7 4.30 2.7 CO0O000r ooo* oo gogoog
Miyagi Nankou Apr.12 Jul.15 39.2 5.60 3.8 ooo000DoOOooOoOD0Oooooooon
Shirokaga Apr.12 July.15 30.4 6.60 2.8
0o00oobOooboo19%ao0ooa
Tsuyuakane  Mar.25 July.19 63.6 3.68 2.1
Tsukuba Nankou Mar.17 Jul.2 47.3 5.70 3.9 ploobnouoooooonoooogon
Shirokaga ~ Mar.21 Jul.1l 38.3 5.98 2.8 goooooooooomooooooo
Tsuyuakane Apr.9 Jul.20 47.9 3.80 4.8 20070 1100 OO oboboboooo
Tochigi Nankou Mar.29 Jul.l 37.6 5.35 5.0 O0000o0o0oOoOoooo2o009000O
Shirokaga Mar.30 Jun.28 34.1 5.55 3.8 26000000 17,561D 00000000
Tsuyuakane Mar.24 Jul.17 71.1 - 3.0
godboOopbooz0110000000000
Gunma Nankou Mar.11 Jun.24 40.8 - 3.4
Shirokaga Mar.15 Jun.24 28.5 — 2.6 uoobooboooooodon
Tsuyuakane  Mar.25 (Jul.6)* (70.4) — (3.0) OO0 OO0’ oogoooooouoooooog
Saitama Nankou Mar.19 Jun.20 34.9 - 3.7 Ooodoodoooooooogoooood
Shirokaga Mar.23 Jun.6 28.1 - 3.2 0000000000 oDoooooooon
Tsuyuakane  Mar.21 Jul.17 52.1 — 2.7 0000000000000 000000
Kanagawa Nankou Feb.25 Jun.24 32.8 — 3.3
Shirokaga Mar.13 Jun.11 26.9 — 3.4 boouooooouoooooguo
Lshik Tsuyuakane Apr.10 (Jun.27) (37.7) - (2.0) goooobooooooooooood
TEE Namkou  Mar26 Jun2s 413 - 2.8 0000000000000002800
Pukui Tsuyuakane  (Apr.6) Jul.18 55.1 4.05 1.9 oounoooooo
o Shirokaga (Apr.4) Jun.29 33.2 4.95 2.4 000000000000 00O0O00S500
Tsuyuakane Mar.22 Jul.3 41.7 3.21 1.9
Joooooooooooooo 3.8 g/100
Wakayama Nankou Feb.26 Jun.20 34.7 5.34 3.3
Shirokaga Mar.9 Jun.11 254 4.81 3.0 mOooooo0ooooooooooond
Tottori Tsuyuakane Apr.5 Jul.8 45.4 — 2.2 gooooooobobobobbobooooo
N Namkow  Mar20  Junis 412 - 3.3 0000000000000000000
Tsuyuakane  Mar.21 Jul.b 62.4 3.55 2.9 oooooooooooooooooon
Tokushima Nankou Mar.6 Jun.16 28.4 6.00 3.5 00000000000 O0OoOoooon
Shirokaga Mar.12 Jun.15 24.1 5.95 2.7
o o0 ooboooo
Tsuyuakane  Mar.25 Jul.11 67.9 3.27 2.8
Ehime Nankou Mar.5 Jun.28 49.5 5.56 4.4
Shirokaga Mar.5 Jun.27 41.3 5.34 4.1 good
Tsuyuakane Mar.19 Jul.3 41.2 3.90 -
Ehim
(Kihoki) Nankou Feb.27 Jun.8 18.6 5.16 2.1 1000000000000 0000000O0n
Shirokaga Mar.14 Jun.8 21.2 5.36 2.2 000000000000 00019880 0
Tsuyuakane  Mar.7 Jun.20 69.1 4.35 (3.3)
. ) ooooooooooo® PM-1-1" OO0
Miyazaki Nankou Feb.25 Jun.6 30.4 7.32 (2.8
Shirokaga Mar.1 Jun.4 30.9 5.56 (3.0) ooooooo® pPM-1-4 00000000
Tsuyuakane — Mar.28 Jul.11 55.6 3.79 2.7 oooboAd 1120
Average Nankou Mar.13 Jun.22 36.7 5.80 3.5 2000 000000000194.000000
Shirokaga Mar.18 Jun.20 30.2 5.60 3.0 o0Doo0Doo0o0oo0DooDoooooon

“Data in parentheses are single year.

pp.1950
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New Peach Cultivar ‘Himekonatsu’

Yuko Suesaba, Masami YamacucHi, Takashi Hau, Hideaki Yaecaki, Hidetoshi Kyotani, Kouichi NiSHIMURA,
Katsuyuki Suzuki, Masanori Mivakg, Yuri Nakamura, Teruo Kozono, Takeshi KiHARA, Hiroyuki Fukuba

and Makoto UcHipa

Breeding and Pest Management Division, NARO Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Tsukuba, Ibaraki 305-8605, Japan

Summary

‘Himekonatsu’ is an early maturing peach (Prunus persica (L.) Batch) cultivar released in 2007 by the
National Institute of Fruit Tree Science (NIFTS), National Agriculture and Food Research Organization
in Japan. The cultivar was selected from open pollinated seedlings of an early maturing selection, 182-3.
It was initially designated Peach Tsukuba 118 and was tested at 17 experimental stations in 17 prefec-
tures in Japan under the 8th national trial of peach initiated in 2001. It was ultimately selected and
released as ‘Himekonatsu’ in 2007 and was registered as No. 17,787 under the Plant Variety Protection
and Seed Act of Japan in 2009.

The tree is semi-vigorous, and the tree shape is semi-upright. It bears many flowers with fertile
pollen. The fruit ripens very early in the season, about 60 days after blossoming time, 4 weeks before
‘Hikawahakuho'’ fruit, and about 6 weeks before ‘Akatsuki’ fruit at NIFTS (Tsukuba).

The fruit is oblate in shape and small in size, averaging 125 g in weight at NIFTS (Tsukuba). The
fruit skin is covered with a bright red blush. The fruit is resistant to cracking; therefore, bagging indi-

gz2009090 14000020110 120100000
Tl 00000000oO0oo0oO0oooooo
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vidual fruit is unnecessary. Its fruit has a soft, melting, and juicy flesh of yellow color. In juice, the solu-

ble solids concentration and the pH average 11.7 ° Brix and 4.64, respectively, values that are compara-

ble to those of ‘Hikawahakuho'.

Key words: Prunus persica, early maturing, yellow flesh, fruit breeding
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Table 1. Institutes and their locations where the national trial of ‘Himekonatsu’ was carried out.

Institute (location)®

Miyagi Pref. Inst. Agr. Hort. (Natori, Miyagi)

Akita Pref. Fruit Tree Exp. Stn., Kazuno Br. (Kazuno, Akita)
Yamagata Pref. Agr. Res. Center, Agr. Pro. Tech. Exp. Stn. (Sagae, Yamagata)
Fukushima Agr. Tech. Centre, Fruit Tree Res. Inst. (Iizaka, Fukushima)

Natl. Inst. Fruit Tree Sci. (Tsukuba, Ibaraki)
Gunma Agr. Tech. Center (Isezaki, Gunma)
Yamanashi Fruit Tree Exp. Stn. (Yamanashi)
Nagano Fruit Tree Exp. Stn. (Suzaka, Nagano)

Niigata Agr. Res. Inst., Hort. Res. Center (Seiro, Niigata)

Toyama Pref. Agr. Tech. Center, Fruit Tree Exp. Stn. (Uozu, Toyama)

Ishikawa Agr. Res. Center (Kanazawa, Ishikawa)

Shizuoka Pref. Citrus Exp. Stn., Deciduous Fruit Tree Br. (Hamamatsu, Shizuoka)

Aichi Agr. Res. Center (Nagakute, Aichi)

Okayama Agr. Res. Center, Agr. Exp. Stn. (Akaiwa, Okayama)

Hiroshima Pref. Agr. Tech. Res. Center, Fruit Tree Res. Inst. (Higashi-Hiroshima, Hiroshima)

Kagawa Pref. Agr. Exp. Stn., Fuchu Br. (Sakaide, Kagawa)

Kumamoto Agr. Res. Center, Fruit Tree Exp. Stn. (Matsubase, Kumamoto)

“Name in 2001.
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Fig.2 Tree form of ‘Himekonatsu’

Table 2-1. Tree and fruit characteristics of ‘Himekonatsu’, ‘Hikawahakuho’ and ‘Akatsuki’ at NIFTS, Tsukuba (2001-2006).

. , . Number of Physiological Fruit Degree N f Fruit skin
Cultivar Tree shape Tree vigor” x . w v fruit skin ot
flower buds fruit drop shape . cracking
blushing
Intermediate
Himekonatsu Semi-upright between vigorous Many Little Oblate High None
and weak
Intermediate
Hikawahakuho  between spreading Semi-vigorous Many Little Round Slightly high None
and upright
Akatsuki Semi-upright Semi-vigorous Many Little Oblate Slightly high None

“Classified into five classes: Upright (standard cultivar: Shuho); Semi-upright; Intermediate (Hakuho); Semi-spreading; Spreading
(Okubo).

YClassified into five classes: Vigorous (standard cultivar: Hakuho); Semi-vigorous; Intermediate between vigorous and weak (Sunago
Wase); Semi-weak; Weak (Kanto 2).

*Classified into five classes: Many (standard cultivar: Hakuho); Slightly many; Medium (Sunago Wase); Slightly few; Few (Kanto 2).
“Classified into four classes: Much (standard cultivar: Hakuto); Medium (Nishino Hakuto); Little (Hakuho); None.

YClassified into five classes on the basis of height/width ratio in mature fruit: Flat: <0.69; Oblate: 0.7 ~0.94; Round: 0.95~0.99;
Ovate: 1.0~1.04; Elliptical: >1.05.

“Classified into four classes: High (standard cultivar: Okubo); Medium (Hakuho); Low (Nunome Wase); None.

‘Classified into five classes: Much (standard cultivar: Okitsu); Medium(Asama Hakuto); Little (Kawanakajima Hakuto); Very little;
None (Akatsuki, Hikawa Hakuho).

Table 2-2. Tree and fruit characteristics of ‘Himekonatsu’, ‘Hikawahakuho’ and ‘Akatsuki’ at NIFTS, Tsukuba (2001-2006).

Soluble solids

Full bl i i i idi Flesh Juici f Split-pit
Cultivar u ' ozom HarYestlng Fruit weight concentration Acidity Astrigency’  Flesh color es| i ulcmesws o plit-pi )
time time (2 (“Brix) (pH) texture flesh' frequency

Himekonatsu April 5 a" June 10 a 125 a 11.7 4.64 a None Yellow Medium High High
Hikawahakuho April 7b July 7b 252 b 11.7 4.26 b Very little White Medium High Slightly high
Akatsuki April 5 a July 25 ¢ 292 ¢ 13.5 4.55 a None White Fine High Very low
Signiﬁcancet
Among cultivars * it o NS w*
Among years h o NS NS NS

“Date when more than 80 % of flowers blossomed.

“Classified into five classes: Much; Medium; Little; Very little; None.

*Classified into three classes: Fine (standard cultivar: Hakuto); Medium (Hakuho); Coarse (Okubo).

“Classified into three classes: High (standard cultivar: Hakuho); Medium (Okubo); Low (Tenshin Suimitsuto).

“Very low: less than 5%; Low: 6~15%; Slightly low: 16~25%; Medium: 26~40%; Slightly high: 41~55%; High: 56~70%; Very high: more than 71%.
"Mean separation using least significant differences at P = 0.05.

NS, *,** Nonsignificant, significant at P = 0.05 or 0.01, respectively, in analysis of variance using the model.

Pij=xu+G;+Y; +E;

Pt performance of the 7th cultivar in the jth year; u : overall mean; G;: effect of the 7th cultivar; Y;: effect of the jth year; E;;: residual.
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Fig.4 Fruits of ‘Himekonatsu’
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Table 3-1. Tree and fruit characteristics of ‘Himekonatsu’ in the test for regional adaptability (2006)?.

Location Tree shape Tree vigor Number of Full‘ bloom Phys'iological HarYesting Fruit Eff:zij Fruit s.kin
flower buds time fruit drop time shape blushing cracking
Miyagi Semi-upright Semi-vigorous Many May 2 — July 4 Oblate High None
Akita¥ Upright Vigorous Many May 16 Little July 19 Oblate High None
Yamagata Semi-upright Semi-vigorous Many May 4 None June 30 Oblate  Slightly high None
Fukushima Semi-upright Semi-vigorous Many April 28 None June 28 Oblate High None
NIFTS Semi-upright  Semi-vigorous Many April 7 Little June 15 Oblate High None
Gunma Intermediate Vigorous Many April 11 None June 14 Oblate High None
Yamanashi Upright Vigorous Many April 11 None June 14 Oblate  Slightly high None
Nagano Semi-upright Semi-vigorous Many May 1 Little June 28 Round High None
Niigata Semi-upright  Intermediate Many April 29 Slightly many June 27 Oblate  Slightly high None
Toyama Intermediate  Intermediate Few April 24 None — — — -
Ishikawa Upright Intermediate Many April 22 None June 19 Oblate High None
Shizuoka Intermediate  Intermediate Many April 3 Little June 9 Oblate High None
Aichi Intermediate  Semi-vigorous Many April 12 Medium June 18 Oblate High None
Okayama Semi-upright  Intermediate Many April 10 None June 12 Round Medium None
Hiroshima Semi-upright  Intermediate Many April 16 None June 16 Oblate High None
Kagawa Intermediate  Intermediate Many April 11 Little June 12 Oblate High None
Kumamoto Intermediate  Intermediate Many March 28 None May 29 Oblate High Minimal
“See Table 2 for the evaluation of each trait.
"Data in 2005.
Table 3-2. Tree and fruit characteristics of ‘Himekonatsu’ in the test for regional adaptability (2006)?.

. . Soluble solids . .. N

Location Fruit weight concentration Acidity Astrigency Flesh texture Juiciness of Split-pit
(g Oy (pH) flesh frequency
(“Brix)

Miyagi 90 9.5 4.65 None Medium Medium High
Akita” 132 12.9 4.85 None Medium~Coarce High Low
Yamagata 91 11.6 4.90 None Medium Slightly high No split-pit
Fukushima 140 11.0 4.80 Very little Medium Medium Slightly high
NIFTS 120 12.4 4.61 None Medium High High
Gunma 107 9.8 4.80 None Medium Medium High
Yamanashi 133 11.6 4.58 None Medium High Low
Nagano 103 10.1 4.85 None Coarse High No split-pit
Niigata 91 11.3 4.50 None Fine~Medium High Low
Toyama — — — — — — —
Ishikawa 88 10.8 4.30 None Medium High Medium
Shizuoka 106 10.8 4.60 None Medium High Very high
Aichi 136 12.1 4.40 None Medium Medium Low
Okayama 114 12.2 4.30 Very little Medium Medium Medium
Hiroshima 115 9.3 4.50 None Fine High Slightly low
Kagawa 130 12.8 4.15 None Medium High Slightly high
Kumamoto 82 8.6 4.38 None Medium High High

“See Table 2 for the evaluation of each trait.
YData in 2005.
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Table 4-1. Tree and fruit characteristics of ‘Himekonatsu’ compared with ‘Hikawahakuho’ and
‘Akatsuki’ in the national trial (2006)%

Souble solids

Cultivar Full. bloom Harvesting time concentration  Acidity (pH) Fruit weight

time . (g)
(°Brix)

Himekonatsu April 18 June 20a” 11.1 4.57a 111a

Hikawahakuho April 18 July 15b 10.8 4.48b 244D

Akatsuki April 17 August 2¢ 12.6 4.61a 270c

Significance®

Among cultivars NS *x NS wE ok

Among locations wE *x NS NS NS

“See Table 2 for the evaluation of each trait.

YMean separation using least significant differences at P = 0.05.

*NS, ** Nonsignificant, significant at P =< 0.01 in analysis of variance using the model.

P;=u+G;+L; +E;

P;;: performance of the 7th cultivar in the jth location; u: overall mean; G;: effect of the 7th cultivar; L;:
effect of the jth location; E;: residual.

Table 4-2. Tree and fruit characteristics of ‘Himekonatsu’ compared with ‘Hikawahakuho' and

‘Akatsuki’ in the

national trial (2006).

. . Number of flower Physiological .
Cultivar Tree shape Tree vigor buds fruit drop Fruit shape
. . None:8
c 1 qy . )
. Uprl.ght.3' ! Vlgo.ml.ls 3, . . Little:5, Oblate:14,
Himekonatsu Semi-upright:8, Semi-vigorous:6, Many:16 N .
X L Medium:1, Round:2
Intermediate:5 Intermediate:7 . .
Medium-much:1
. Up rl.ght'?).’ . VlgO.I‘OL'IS‘S, . Many:15, N.one~.8, Oblate:7,
Hikawahakuho Semi-upright:2, Semi-vigorous:3, Slightly many:1 Little:5, Round:9
Intermediate:10 Intermediate:10 ghtly many: Medium:2 ound:
. . None:8
Upright:3, Vigorous:1, . R
Akatsuki Semi-upright:4, Semi-vigorous:6, M?ny» 15, . None 'httle- L Oblate:16
o L Slightly many:1 Little:3,
Intermediate:9 Intermediate:9 N
Medium:3

“See Table 2 for the evaluation of each trait.

YNumber of experimental stations where the testing was made.

Table 4-3. Tree and fruit characteristics of ‘Himekonatsu’ compared with ‘Hikawahakuho' and ‘Akatsuki’ in the national

trial (2006).
. Degree of fruit Fruit skin . Juiciness of _—
Cultivar skin blushing cracking Astrigency Flesh texture flesh Split-pit frequency
Very high:1,
High'12, . Very little:2, Finell, High:10, High: 3,
Himekonat Slightly high:3 None:15, None:14 Fine~Medium:1, Slightly Medium:2,
exonatsu Mgd. v 1g > Little'1 one: Medium:12, high:1, Slightly low:1,
edium- Medium~Coarce:2 Medium:5 Low:4,
None:2
Very high:1,
L oy . High: 3,
. High:9, - None:15, Very little‘s, Fine:3, High:13, Medium:3,
Hikawahakuho Medium:6, . . None:12 Fine~Medium:1, . .
N Very little:1 L Medium:3 Low:5,
Low:1 Medium:12 .
Very low:1,
None:3
. Slightly high:5, . Very little:3, Fine:15, High:13, . o
Akatsuki Medium:4, None:16 None:13 Medium:1 Medium:3 Slightly l})w~6,
Low:1 Very low:2,

None:6
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Table 5. Fruit characteristics of ‘Himekonatsu’ compared with ‘Hatsuotome’ and ‘Fukuotome’ at NIFTS, Tsukuba (2006-

2008)2.

Cultivar Harvesting time Flesh color Fruit weight (g) (?(?rlll(tgi;;tlilgs A(C;Ii_;; Y ff:)(i;flicty
(“Brix)

Himekonatsu June 11a” Yellow 109 a¥ 11.5a 4.52 High
Hatsuotome June 12ab White 115 ab 10.0b 4.77 High
Fukuotome June 15b Yellow 134 b 10.1b 4.62 Slightly high
Significance™
Among cultivars * * *x NS
Among years wk NS *k NS

“See Table 2 for the evaluation of each trait.

YMean separation using least significant differences at P =< 0.05.

*NS, *,** Nonsignificant, significant at P = 0.05 or 0.01, respectively, in analysis of variance using the model.

P;=u+G;+Y;, +E;

P performance of the 7th cultivar in the jth year; u:overall mean; G;: effect of the ith cultivar; Y;: effect of the jth

year; E; residual.
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New Apple Cultivar ‘Chinatsu’

Junichi Soesma, Yoshio YosHipa, Tadayuki Haniupa, Hideo BessHo, Shichiro TsucHivaA, Tetsuo Masupa,
Sadao Komori, Tetsuro SaNADA, Yuji ITo, Kazuyuki Ase, Nobuhiro Kotopa, Shosuke SabAmorl,
Yoshiki KasHimMura and Hidenori KaTo

Apple Research Division NARO Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Shimokuriyagawa, Morioka, lwate 020-0123, Japan

Summary

‘Chinatsu’ is a very early maturing, relatively small red apple (Malus pumila Mill.) released in 1998
by the National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries.
‘Chinatsu’ originated from a cross of ‘Akane’ x ‘Stark Earliest’ made in 1972. The tree was first selected
based on its fruit quality and growth habit in 1982, and was subjected to the regional trial, conducted at
18 research sites in 13 prefectures in Japan, as selection number Apple Morioka No0.49 from 1989. It was
ultimately selected and released as ‘Chinatsu’ in 1998, and registered as N0.9402 under the Plant Variety
Protection and Seed Act of Japan on October 18, 2001.

At NIFTS in Morioka the ‘Chinatsu’ fruit ripens in mid-August, about one week before ‘Kizashi’. The
shape of the fruit is round with a short peduncle, and the mean fruit weight is 205 g. The skin color of
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the fruit at harvest time is striped deep red. Russeting in the stem cavity occasionally occurs. The flesh

is crisp, juicy and subacid. Mean soluble solids content (Brix) in juice is 11.5% and titratable acidity as

malic acid averages 0.61 g/100 ml at harvest. The fruit maintains firmness and crisp texture for about

50 days in refrigerated storage at 1 - 407 .

The tree is upright in shape, and medium in vigor, blooming at the same time as ‘Tsugaru’.

‘Chinatsu’ is cross-compatible with major commercial cultivars such as ‘Fuji’ and “Tsugaru’. ‘Chinatsu’

is resistant to Alternaria leaf spot and seems to be moderately tolerant to scab.

Key words: Malus pumila, new cultivar, fruit breeding, very early maturing
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Table 1. Tree and fruit characteristics of ‘Chinatsu’ compared to ‘Kizashi’ and ‘Tsugaru’ at Morioka 2.

Fruit
. Date of Date of . . Mean Color
Cultivar/rootstock full bloom  harvest Productivity weight Shape Over color value by Appearance
® JHSCY
Chinatsw/JM 2 May 16  Aug.18a " Medium 205 a Round Deep red, stripe 0409 Medium
Kizashi/M.26EMLA May 16  Aug.28a  Medium 174 a S;?;Zal to Deep red 0408 Medium
Tsugaru/M.26 May 16 Sep.20b  High 293 b Round Vivid red, stripe 0407 Good
LSDg 05 104" - 77"
Table 1. (Continued)
Fruit
Soluble -
Cultivar/rootstock Flesh .. solids Acidity * Durat101vrv1 of Shelf life” Remarks
firmness Texture Juiciness storage
(Ibe) content (g/100ml) ( ) (days)
(Brix %) days
Chinatsw/JM 2 14.1 Medium Medium 11.5a 0.61b 53 6 Slightly poor coloration, aromatic
Kizashi/M.26EMLA 16.0 Medium Medium 13.3b 0.81lc 53 5 Tart
Tsugaru/M.26 11.9 Good High 13.2b 0.30a Productive, preharvest drop,
greasy when overripe
LSDgs" NS 07" 011 "
“ Mean of 1992 to 1995.
Y JHSC : Japanese Horticultural Plant Standard Color Chart.
* Titratable acidity as malic acid.
¥ Kept in a refrigerator at 1-4 °C.
¥ Kept in room condition.
" Mean separation using least significant difference at P =0.05.

Y LSD 5 : least significant difference at the 0.05 level.

NS, ", ™ : Nonsignificant at P=<0.05, significant at P=<0.05, significant at P =<0.01, respectively.
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Table 2. Cross compatibility of ‘Chinatsu’ .

2 (S genotype ) (S genotype ¥) Fruit set (%) Cross compatibility
Chinatsu(.S,S ) Shinano Sweet( S;S ;) 63 Compatible
Akane(S,8S,) Chinatsu(.S,S ) 40 Compatible
Fuji(S,Sy) Chinatsu(S,S) 73 Compatible
Golden Delicious( S5 ) Chinatsu(.S,S ) 86 Compatible
Hatsuaki(§ 35 ) Chinatsu( 5,5 ) 50 Compatible
Hokuto(S;S5,5) Chinatsu(.S,.5») 90 Compatible
Jonagold(S,535) Chinatsu(.5,S,) 68 Compatible
Jonathan(S,S ) Chinatsu(.S,S») 80 Compatible
Kizashi(5,5 ;) Chinatsu(.S,5») 70 Compatible
McIntosh( .S ;, S 25) Chinatsu(.S,5») 80 Compatible
Orin(S,S,) Chinatsu(.S,S ) 100 Compatible
Sansa(S;S ;) Chinatsu(.S,S>) 89 Compatible
Sensyu(S;S,) Chinatsu(.S,S) 68 Compatible
Tsugaru(.S;S,) Chinatsu(.§,.5») 59 Compatible
Chinatsu(.S,.S ) Chinatsu(.S,.5») 15 Incompatible

% Pollination tests were conducted in 1995, 1998 and 2000 using each 10 - 48 flowers per cross.

¥ Cited from Matsumoto (2008).

Fig. 2 Bearing tree of ‘Chinatsu’ on JM 7 (5-years-old).
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Table 3. Tree and bearing characteristics of ‘Chinatsu’ in the regional trial (1995).

Location

Number of

Date of full Dateof  Preharvest Productivity

(City or town) Rootstock age Tree shape Tree vigor Number of spurs  axillary flower Leafing date bloom harvest drop
(Years) buds
Hokkaido M igh light lightl lightly f A M A F Medi
(Sapporo) -26 7 Upright Slightly strong Slightly many Slightly few pr. 25 ay 24 ug. 28 ew edium
&::;“ ) M26 7 Apr. 25 May24  Aug. 30 Absent
Aomori Spreading - .
L M.26EMLA Medi M F Apr. May 1 Aug. 11

(Kuroishi) 6! 7 intermediate * edium any ew pr. 9 ay 10 ug.
gz‘:gok a) JM 2 6 Upright Medium Medium Many Apr. 9 May 12 Aug. 14  Absent - few Low
z;;‘;iami) M.26EMLA 6 Slightly upright  Slightly weak Medium Medium Apr. 9 May 12 Aug. 11 Few Low
I(ngfiiny M9A 5 Intermediate Strong Medium Medium Mar.30  May 6  Aug. 4  Medium  Medium

ato:

3 y
?Ykllt:t ) M.26 6 Medium Apr. 11 May 9  Aug. 16 Few

okote;
Akita . .
(Kazuno) Marubakaido 7 Apr. 10 May 13 Aug. 16 Absent Medium
(iéa;gn:;ata Mitsubakaido 7 Upright Medium Few Few Apr. 3 May 5 Aug. 11  Absent - few
(Fuk sh]l{'n: ) M.26 7 Spreading Weak Many Mar. 28 Apr. 28 Aug. 6 Absent

3 y

&’_ku;hlma) M.26 6 Intermediate Medium Apr. 4 May 4 July 29 Few

zubange,
g\;mmat ) M.26 7 Intermediate Medium Medium Apr. 6 May 3 Aug. 9 Few Medium

R4

z{a‘““n“h;i) M.26 5 Intermediate Medium Apr.22  July27

amsanasl
g?lzg aka) M.26EMLA 6 Slightly upright Medium Many Apr. 6 May 3 July 28 Absent
;{}’i’;’l’)‘*‘ Marubakaido 7 Intermediate Medium Medium Few Mar. 22 Apr.26  July 24 Few Medium
Ishikawa M.26EMLA .
(Kanazawa) /Seedling 7 Upright Weak Many Few Mar. 31 Apr. 28 Aug. 8 Absent Low
Tokushima M.26 7 Upright Medium Many Apr.22  July19

(Kamiita)

h

-

I
Y Data of 1994.
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Table 4. Fruit characteristics of ‘Chinatsu’ in the regional trial (1995).

Mean Color

Soluble

. . - . . . Flesh n Duration
Location fruit General Uniformity Area and position of  Greasiness solids Acidity ¥ = Shelflife ¥
(City or town) weight shape of fruit color value b{ russet ofskin  Appearance  firmness content (g/100m1) Flavor of storage (days)

© JHSC (be) (Brix, %) (days)
s
Hokkaido Moderately  Vivid red, . . . .
(Sapporo) 162 Round good striped 0407 Small in stem cavity ~ Very weak Medium 15.3 12.1 0.63 Medium
Hokdkaido 193 ~ Round- Moderately  Deep red, Small in stem cavity Medium 144 130 0.59 Modium
good striped
Aomort 212 Comical Medium  SORETed, 0414  Small in stem cavit Absent  Medium 13.9 12.2 063 Medium - 7-10
(Kuroishi) striped 4 - " -
Iwate Deep red, . . . .
(Morioks) 237 Round Good striped 0409 Small in stem cavity Absent Medium 13.1 11.4 0.69 Medium 45 5
Iwate N Deep reddish Medium in stem . .
(Kitakami) 185 Oblate Medium p 0708 cavity Medium 148 15.1 0.46 Medium
Miyegi * 170 Round Medum DEPTOUdish orpe oo in stem cavity Medium 148 116 0.50 Medium
(Natori) brown
Akita ¥ . Bright red, . . N
(Yokote) 194 Round Medium striped 0106 Small in stem cavity Medium 13.3 12.0 0.54 Poor
Akita . Medium in stem : .
& ) 293 Oblate Good Striped cavity Weak Medium 123 115 0.61 Medium
Yamagata . Large around stem . Moderately
(Sagae) 228 Round Medium Deep red 0408 cavity Slightly poor 12.0 12.4 0.41 good
Fukushima Slightly large in stem N _
(Fukushims) 177 Round Good Red cavity Medium 12.1 113 0.48 Poor 5
Pukushima * g9 Round  Medium  Darkred Medium in stem 9.4 136 0.56
(Aizubange) cavity
Gunma . Pale vivid red, Large around stem . .
(Numata) 171 Oblate Medium striped cavity Medium Poor 13.7 9.6 0.4 Medium
s v
Yamenashi 7 ,gq Oblate  Good Vivid red Small in stem cavity ~ Absent 166 12.1 0.56
(Yamanashi)
Nagano . Strong red, Medium in stem .
(Suzake) 179 Round Medium striped 0414 cavity Weak Poor 17.6 12.7 0.71 Medium 5
Toyama . Deep red, Slightly large around .
(Uozw) 170 Round Medium striped 0408 stem cavity Absent Poor 18.7 9.6 0.58 Medium 5
Ishikawa . Deep reddish Large around stem .
(Kanazaws) 183 Round  Medium brown, striped 0708 cavity Weak Medium 13.1 12.0 0.50 Good 7
Tokushima . Deep red, Large around stem .
(Kamiita) 131 Oblate Medium striped 0408 cavity Poor 16.3 11.4 0.59 Slightly poor
Average 187 13.8 12.0 0.55
* JHSC: Ji 1 Plant Standard Color Chart,
7 Titratable acidity as malic acid.
* Kept in a refrigerator.

¥ Kept in room condition.
" Data of 1994.
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10 Crane, M. B. and W. J. C. Lawrence. 1929. Genetical and

Table 5. Resistance of ‘Chinatsu’ to Alternaria leaf spot and scab.

Inoculation

Field determination

tost Tested/determined Stn.

Disease Cultivar

Percentalge of infected Degree of infection No. of lesion
eaves per leaf
1994 1995 1994 1995 1994

Chinatsu 6.0 8.4 1.0 1.5 0 Aomori Apple Exp. Stn.
Alternaria leaf ~ Tsugaru 0 8.1 0 14 0
spot Fuji 8.3 23.4 14 4.3 1.1

Starking Delicious 76.6 51.0 23.3 9.9 42.2

Chinatsu 0.5 7.3 0.2 2.5 - Hokkaido Central Agr.
Scab Sansa 0 0 0 0 Exp. Stn.

Tsugaru 23.3 34.3 9.9 16.2

% Alternaria leaf spot: X(Index of infection X Number of infected leaves)/(6 X Number of determined or tested leaves) x 100.
Scab: Z(Index of infection X Number of infected leaves)/(3 x Number of determined or tested leaves) x 100.
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cytological aspects of incompatibility and sterility in
cultivated fruits. J. Pomol. Hort. Sci. 7:276-301.
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New Apple Cultivar ‘Kitaro’

Junichi Soesma, Yoshio YosHipa, Tadayuki Haniupa, Hideo BessHo, Tetsuo Masuba, Sadao Komori,
Shichiro TsucHiva, Yuji ITo, Tetsuro SAnADA, Kazuyuki Age,
Yoshiki KasHimura and Nobuhiro Kotoba

Apple Research Division, NARO Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Shimokuriyagawa, Morioka, Iwate 020-0123, Japan

Summary

‘Kitaro’ is a midseason, medium-sized yellow apple (Malus pumila Mill.) released in 1997 by the
National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries.
‘Kitaro’ originated from a cross of ‘Fuji’ x ‘Hatsuaki’ made in 1976. The tree was first selected based on
its fruit quality and growth habit in 1986, and was subjected to the regional trial as selection number
Apple Morioka No.52 from 1989, conducted at 19 research sites in 14 prefectures in Japan. It was ulti-
mately selected and released as ‘Kitaro’ in 1997, and registered as N0.8222 under the Plant Variety
Protection and Seed Act of Japan on July 31, 2000.

The ‘Kitaro’ fruit ripens in mid-October at NIFTS in Morioka, about one week earlier than ‘Golden
Delicious’. The shape of the fruit is oblate, medium size weighing an average of 266 g at Morioka, a size
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similar to ‘Golden Delicious’. The fruit has a light greenish-yellow surface color at harvest time with a

dull pink blush on the side exposed to intense sunlight and some skin russet mainly around the calyx

end and on the cheeks. Cracking at the stem end occasionally occurs to some extent. The fruit quality is

excellent, slightly coarse, firm, crisp and juicy. The mean soluble solids content (Brix) and titratable

acidity as malic acid in juice are 15.7% and 0.51 g/100 ml, respectively. The fruit has a rather good shelf

life and maintains its firmness and crisp texture in refrigerated storage for about 3 months.

The tree is medium in vigor, spreading in shape and moderately productive, blooming about 4 days

later than ‘Fuji’. Since the S-genotype of ‘Kitaro’ is S;S,, it is cross-compatible with major commercial

cultivars. ‘Kitaro’ has a tendency to preharvest drop and is resistant to Alternaria leaf spot.

Key words: Malus pumila, new cultivar, fruit breeding, storage
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—— Golden Delicious
Fig. 1. Pedigree of the ‘Kitaro’ apple.
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Table 1. Tree and fruit characteristics of ‘Kitaro’ compared to ‘Golden Delicious’ and ‘Fuji’ at Morioka 2.

Mean fruit
. Date of full  Date of .. . Color value Area and position of
Cultivar/rootstock bloom harvest Productivity weight General shape Over color by JHSC ¥ russet
Light greenish yellow Medium on cheeks,
Kitaro/M.26 May 21 Oct. 16 Moderate 266 Oblate with dull pink blushon 2904, 0412 many around calyx
exposed side end
Golden Delicious/M.26 May16  Oct.23  High 260 Short round . o) cellow 2209 Medium on cheeks
conical and calyx end
Fuji/M.26 May17  Nov. 9  High 310 Round Red striped 0415 3:’::;‘: to small on
Table 1. (Continued)
Flesh Soluble solids N Duration of e v
Cultivar/rootstock firmness  Texture  Juiciness content (;cllg:)ty D storage ¥ Sh(ed]f h'f;e Remarks
(bs) (Brix, %) o (days) aye
. Slightly . Few - medium cracking at the
Kitaro/M.26 15.7 coarge Juicy 15.7 0.51 85 30 stem end, prel est drop
Golden Delicious/M.26 15.0 Fine Juicy 144 0.63
Fuji/M.26 16.1 Fine Juicy 14.5 0.39 120 60 Few cracking at the stem end

* Average of 1994 to 1996.

¥ JHSC: Japanese Horticultural Plant Standard Color Chart.
* Titratable acidity as malic acid.

" Kept in a refrigerator.

¥ Kept in room condition.
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Fig. 3 Fruiting shoots of ‘Kitaro’

Table 2. Cross compatibility of ‘Kitaro’.

2 (S genotype ? & (S genotype ?) Fruit set (%) Cross compatibility
Kitaro(S38) Akagi(8;S,) 72 Compatible
Kitaro(S38) Akane(S ;S 5,) 77 Compatible
Kitaro(S38) Sansa(S;8S ;) 100 Compatible
Kitaro(S38) Shinsekai( S;S3) 83 Compatible
Kitaro(S38) Tsugaru(S;S ;) 90 Compatible
Fuji(S,8,) Kitaro(S3S ) 50 Compatible
Golden Delicious( 8,8 3) Kitaro(S3S ) 75 Compatible
Jonathan(.S,S,) Kitaro(S;S) 90 Compatible
McIntosh( .S ;S 25) Kitaro(S;S,) 88 Compatible
Orin(S,S;,) Kitaro(S3S ) 100 Compatible
Sensyu(S;S,) Kitaro(S;S) 80 Compatible
Starking Delicious( 5.5 z5) Kitaro(S3S ) 100 Compatible
Kitaro(S38) Kitaro(S3S ) 0 Incompatible
Hacnine(S;838) Kitaro(S;S,) 0 Incompatible
Hatsuaki(S ;S ) Kitaro(S;8,) 5 Incompatible
Sekaiichi( 838 ) Kitaro(S;8,) 0 Incompatible

% Cited from Matsumoto (2008).
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Table 3. Tree and bearing characteristics of ‘Kitaro’ compared with ‘Tsugaru’, ‘Sensyu’, ‘Jonagold’, ‘Hacnine’, ‘ Yoko’

or ‘Fuji’ in the regional trial (Mean of 1994-1996).

Number of

Location . Date of
. P st L
(City or Cultivar Rootstock Tree Tree shape Tree vigor Number of  axillary Leafing full reharves Productivity
age spurs flower date Bl drop
town} buds oom
Hokkaida Kitaro M.26 6.0 Spreading Medium Medium Many Apr. 25 Jun 2 Few High
(Sapporo) Tsugaru M.26 14.0 Spreading Medium Few Medium Apr. 24 May 28 Many Medium
Hacnine M.26 14.0 Spreading S::E:r:lgy Medium Many Apr. 23 May 28 Absent Medium
. Slightly . . .
Fuji M.26 13.0 Spreading strong Medium Medium Apr. 25 May 29 Absent Medium
Hakkaido T T T T Rew s
t M.26 7.0 - - - - Apr. 26 Jun 3 !
(Naganuma) Kitaro P medium
Tsugaru M.28 15.0 - L - L {A pr. 25 May31 ~ Few -
------------------------------------------ d N
Aomori g MaoeEMLA 7.0 PPN pgium Medium Msny  Apr.15  May 18 . .
(Kuroishi} intermediate
Teugaru M.26EMLA 10.0 Spreading Medium - - Apr, 12 May 18 -
Fuji * M.26EMLA  10.0 - - - - Apr.19  May2l - -
Iwate Kitara M.26EMLA 7.0 Spreading Medium Medium Many Ayr. 16 May 21 Medium High
Moriok .
(Morioks) Jonagold ¥ M.28 14.5 Spreading Medium Many Many Apr. 13 May 18 Ab::;lt High
. . . Absent - .
Fuji ¥ M.26 10.5 Spreading Strong Medium Many Apr. 14 May 18 few High
Twate o T Slightly _ , . i i
. .. Kitaro M.26EMLA 6.0 . Medium Medium Medium Apr. 12 May 17 Medium Medium
(Kitakami) upright
Blightly . . . X
Tsugaru M.9 19.0 X Medium Medium Medium Apr. 10 May 14 Many Medium
spreading
Fuji M.26 . 19.0 illif::]:{ Medium Medium Medium Apr. 11 May 15 Few Medium
-I\:'h?y-a-g_l- T -K-i{aro ----- i_\'[.é;! --------- 7_ l_)_ ) _I_n_t_el_'l;l;a diate Medium Me diun; T Medium Apr. 4 M;;!-l-()- Medium Medium
(Natori) Tsugaru  M.2§ ' 120 Intermediate Medium Medium Medium Mar. 31 May 7 Many Medium
. . Slightly Slightly Absent - .
¥
Jonagold ¥ M.26 12.5 Intermediate Medium many many Apr. 10 May 6 fow High
. - ight.
Fuji ¥ Marubakaide 20.5 Intermediate Medium Medium Medium Apr. 3 May 10 Ab:::t Sl}lﬁ-:hly
“Akita o T M.26Mara- . T Shgmly T T T Slightly e
(Yokote) Kitaro bakaido 7.0 Intermediate atrong Many Apr. 11 May 14 many Medium
Tsugaru M.26 11.0 - - Medium Apr. 11 May 13 Many -
Sensyu M.26 16.0 - - Few Apr. 12 May 14 Medium -
Fuji M.26 11.0 - - Many Apr. 11 May 13 Abfs;:t . -
_Al;i;;; ______ Kitaro Marubakaido 7.(-]- o - T Apr. 14 May 19 Few Medium
(Kazuno) Tsugaru* M.26 11.0 - - - - Apr. 23 May 24 Many Medium
Sensyu M.26 16.0 - - - - Apr. 18 May 20 Ab:::t ) Medium
Jonagold * M.26 17.0 - - - - Apr. 23 May 26 Absent High
Fuji * M.z28 17.0 - - - - Apr. 24 May 26 __Absent Medium
Yamagata  Kitare Mitsubakaido 7.0 Intermediate Medium Medium Few Apr. 6 May 13 Few
{Sagae) Tsugaru Mitsubakaido 28.0 Intermediate Medium Many Medium Apr. 6 May 10 Medium
Sensyu Mitsubakaide 20.0 Spreading Medium Few Few Apr. 6 May 13 Few
Jonagold M.26 17.0 Spreading Medium Medium Few Apr. 5 May 9 Absent -
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Table 3. Continued.
Location Tree Number of N:;l‘:]l;:::‘yc|f Leafing Date of Preharvest
(City or Cultivar Rootstock Tree shape  Tree vigor full Productivity
age spurs flower date drop
town) buds bloom
Fuk“hlfna Kitaro M.26 7.0 Intermediate Medium Medium Few Apr. 2 May 4 Slightly -
(Fukushima) many
Tsugaru  M.26 19.0 Intermediate Medium Medium Medium  Mar. 31  Apr. 30 Many High
Sensyu M.26 17.0 Intermediate  Medium Medium Few Apr. 1 May 3 Medium Medium
Jonagold M.26 19.0 Spreading Medium S:_li}::yly Medium Mar.30 May 1 Medium Medium
Fukushima  Kitaro  M.26 70 Intermediate Medium S 2 Apr. 4  May1l  Medium A
(Aizubange .
¢ &) Jonagold M.26 22.0 Intermediate Slightly - - Apr. 3 May 8 Few -
strong
Fuji !\vl_ifs_tllla_k_a_ifl?_??_ﬂ__hlpf.gr‘n_;g\iiate Medium - - Apr. 4 May 9 Abserlt ________ S
e :
Tochigi : Kitaro M.26 6.0 Intermediate Slightly Medium Medium Apr. 15 May 8 Few -
(Utsunomiya) weak
Sensyu M.26 6.0 Intermediate Medium Few Few Apr, 8 May 8 Absent -
Yoko M.26 6.0 Intermediate Medium Few Few Apr. 9 May 7 Absent -
Fuji M.26 6.0 Intermediate S::E:):Ly Medium Few Apr. 9 May 10 Absent -
Gunma . T T e T T T T lightly e
(Numata) Kitaro M.26 7.0 Spreading Medium Many Apr. 6 May 5 B Medium
Tsugaru  M.26 10.0 Spreading Medium Medium - Apr. 6 May 4 S:;f::’;y High
Fuji M.26 10.0 Intermediate Strong Many - _‘_APE.__G____{JI_a_y_ 3 ljf‘f’ ________ I-! i_g_h__ .
Yamanashi ¥ Kitaro M.26 5.0 Intermediate Medium - - - Apr. 24 % =
(Yamanashi) Tsugaru M.9 10.0 Intermediate Medium - - - Apr. 24 - -
Fuji M.9 10.0 Intermedi_atg . _S_tl_'qrig_ _______ Z - - Apr. 25 - A
i Kitaro  M.26EMLA 60  SHEB  pogum  Medium  SHERMY  ap 40 May 8 Many .
(Suzaka) = - upright many
. . . . Slightly .
Tsugaru M.26EMLA 16.0 Intermediate Medium Medium Medium Apr. 7 May 6 Sy High
Slightly 5 i 5 :
Sensyu M.26EMLA 8.0 . Medium Few Medium Apr. 10 May 9 Medium Medium
spreading
- . . . Slightly .
Fuji M.26EMLA 8.0 Intermediate Medium Medium Piaiy Apr. 10 May 8 Absent High
Nagano  Kitaro  M26 6o - Medium - S T Apr. 4 May 4 Many =
(Shimoina) Tsugaru M.26 - - Medium - - Apr. 3 May 3 Many
Sensyu M.26 - - Medium s T Apf._ ‘4__“1‘\4_3_]!_ 4 _Mgéi_u_nz _____
Toyama Kitaro Marubakaido 7.0 Spreading Medium Medium Few Apr. 2 May 1 Many Medium
(Uozu) Sensyu Marubakaido 18.0 Intermediate Medium Many Few Apr. 1 May 1 Few Medium
Yoko Marubakaido 23.0 Spreading Medium S:;l:;y Few Apr. 1 Apr. 30 Few Medium
Thikawa . S Mz2eEMLA/ T R T G s T
(Kanazawa) Kitaro Seedling 7.0 Intermediate Weak Medium Few Apr. 7 May 5 Many Medium
Sensyu M.26 10.0 Intermediate Medium Medium Few Apr. 4 May 2 Absent Medium
w
Tok“a.hlma Kitaro M.26 6.0 Intermediate Medium Medium - - Apr. 24 - -
(Kamiita)
Average Kitaro (17) " = 5 ¥ Apr.11  May 13 - -
Average © Tsugaru (12) * = = = 1.5 2.6 - -
Sensyu (9) " - - - 0.9 0.2 5 .
Jonagold (6) * . - 0.7 3.3 -
Fuji (11) " = = 0.9 1.8 - -

* Intermediate between upright and spreading.
¥ Data of 1995 and 1996,

* Data of 1996.

¥ Data of 1995.

" Data of 1994,

“ Number of locations in which performance data were averaged.

* Average gap of day before ‘Kitaro'.
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Table 4. Resistance of ‘Kitaro’ to Alternaria leaf spot and scab.

Field determination

Inoculation test ¥

Disease Cultivar

Tested/determined Stn.

Percentage of Degree of Percentage of Degree of
infected leaves infection * infected leaves infection ¥
Alternaria leaf  Kitaro 3.5 0.9 20.0 3.3 Aomori Apple Exp. Stn.
spot Tsugaru 3.6 0.6 0 0
Fuji 22.2 3.9 53.3 20.0
Starking Delicious 62:8 15°1 100 656
Scab Kitaro 34.9 14.1 + Hokkaido Central Agr.
Sansa 0 0 + Exp. Stn.
Tsugaru 25.5 11.3 +

“ Average of 1994 - 1996.
Y Data taken in 1996.

* Alternaria leaf spot: Z(Index of infection X Number of infected leaves)/(6 X Number of determined or tested leaves) x 100.
Scab: Z(Index of infection x Number of infected leaves)/(3 x Number of determined or tested leaves) X 100.

" Alternaria leaf spot: Z(Index of infection x Number of infected leaves)/(Number of determined or tested leaves x 6) X 100 .
Scab: +=extensive sporulating lesions; +=restricted sparsely sporulating lesions; -=no sporulation.
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Table 5. Fruit charcteristics of ‘Kitaro’ compared with ‘ Tsugaru’, ‘Sensyu’, ‘Jonagold’, ‘Hacnine’, ‘*Yoko’ or ‘Fuji’ in
the regional trial (Mean of 1994 - 1996).

Mean . . Soluble Duration

i - ] o Shelf
Lo.catlun . Tree Dateof fruit General Russet Greasi Cracking . Flesh solids  Acidity* of . ° -

{City or Cultivar Roetstock . ness of at firmness y life
‘town) age harvest weight shape akin stem end  (lba) content (g/100ml} storage (days)

®) Area Position (Brix, %) (days)

Hokkaido Kitaro M.26 6.0 Nov, 4 248 Oblate  Small Calyx end Absent Abgent 14.7 15.2 0.57 - 50

(Sapporo) Tsugaru  M.26 14.0 Sep.24 254 Round  Abgent Weak Absent 13.5 13.4 0.34 - 20

Haenine  M.26 140 Oct.go zos DN gy Stemend o iae Few 122 130 047 - 30

- cylindrical calyx end

Fuji M.26 130 Nov. 7 234  Round Few fl::'ki“d’ Absent  Few 16.6 13.7 0.50 - 30
Hokkaida —po 0o M.26 7.0 Nov. 1 247 Oblate 41 fium Stemend  Weak Few 14.6 14.8 0.53 80 21
(Naganuma) - cylindrical

Tsugarn M.26 150 Oct. 3 255 - - - Abgent 187 38 081 - -
Aomori | . M.26 Oblate  Small - Stem end

. 4 b t bpent B E .
(Kuroishi) Kitaro EMLA 7.0 Oct. 8 369 round medium cheeks Absen Abpen 15.2 14.3 0.45 75
M.26 Round

Taugaru EMLA 100 Sep.16 315 - oblong Small Stem end - Absent 14.3 13.5 0.27 -

Fuji ¥ M.28 10.0 Nov.12 273 Round Absent - Absent 15.7 13.6 0.31 -
e EMLa LT S e
Iwate . M.26 . Whole .

(Morioka) Kitaro EMLA 7.0 Oct.16 266 Oblate  Medium skin Weak Medium 15.7 187 0.51 86 30

Jonagold ™ M.26 145 Oct.26 302 BOUEd pen Maderate Absent  16.2 14.2 0.59 60 20

- eylindrical
] Fiu _ji‘,j,, - M.26 - 7717!1.%»_1\_10}\!_. _19__ 3156 Round Absent Absent AbseintiiA }?._1 ____ 1 _5_.0__‘__9._4_2_ . ___1?(_) _____ il _0__.
Iwate ) M.26 Oblate
(Kitakami) Kitaro EMLA 6.0 DOct. 8 274 round Small Calyx end - Abpent 15.9 14,3 0.49 -
Teugaru M.g 19.5 Sep.18 311  Cylindrical Small Stem end - Abpent 12.2 12.9 0.20 -
Fuji M.26 19.6 Nov, 13 348 Oblate Small fl:‘i‘:xle - Absent 16.2 14.9 0.41 -
Mivagl  poare Mo 70 Oct. g ggy  Oblate Small- Stemend, . g, 145 138 042 -
(Natori) - ¢ylindrical medium cheeks
Tsugaru  M.26 12.0 Sep.12 301 Round o0 0l Stemend Moderate Absent 12.0 12.2 0.26 .
- cylindrical

Jonagold ¥ M.26 125 QOct. 22 350 Round  Absent Strong Abgent 14.9 13.5 0.52 -

Fuji ™ i’i"i;‘;ba' 20.6 Nov.15 281 Round  Abeent Abgent  Absent 157 15.6 0.38 -

Akita T  Ma2eMa- T T Oblate - Whele oo TTTT TR oTmmTTe T
(Yokote) Kitaro rubskaido 7.0 0Oct. 13 314 _round Medium elin Absent Abgent 15.4 14.1 0.42 60 21

Tsugaru M.26 11.0 Sep. 15 330 Round Medium Stemend Moderate Abgent 12.8 12.7 0.27 -

Senayn  M.26 160 Oct. t 331 ?‘i";’: Few Stem end Moderate Abgent 132 12.5 0.42 -

Fuji M.28 1717.9 - 711]11\[. _1?_ ~ 43_85‘1 L I}l_]\;lqu o _S»naa_ll_ . _S}(E:P_e_n:i_ Absent Abgent 15.1 14.7 0.42 -

Akita Kitaro A% o0 Dot 20 304 Oblate  Medium WRU® Weak  Medium  14.6 133 0.45 -
{Kazuno) kaido skin

Taugaru’® M.26 110 Sep.26 231 Round  Medium Stem end Strong  Abaent 12.1 13.1 0.29 -

Sensyu M.26 16.0 Oct. 6 295 Conic Small Stem end Mederate Absent 134 13.4 0,56 -

Jonagold " M.26 17.0 Oct. 23 345 Round Small Stem end Moderate Absent 14.6 14.0 0.62 -

Fuji” M.26 17.0 Nov. i3 272 Round Small Cheeks Absent  Absent 157 ] 143 049 - -
Yomagata ., Mitsiba- oo 60 8 285 Oblate  Smal 0O Weak  Medium 134 13.6 0.40 -

(Sagae) kaide skin

Tsugaru i’i‘;;:b"' 280 Sep. 9 309 Round Small  Stem end - Abgent  12.4 13.9 0.26 -

Sensyn  DISBR uo0 o1 ozer P py Swemend - Absent 127 130 044 -

kaido conic

Jonagold M.2Z6 17.0 Oct. 8 362 Rourd Small  Stem end - Absent 137 151 0.48 -
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Table 5. Continued.

. Mean . . Soluble Duration

- ! Shelf
Lu.ca!wn . Tree Date of fruit General Russet Greasi-  Cracking lFlesh solide  Acidity * of . y .
(City or Cultivar Rootstock . nese of at firmness y life
town) age harvest weight shape skin stem end  (Ibs) co::;tent (g/100ml) storage (daye)

(8) Ares  Pasition (Brix, %) (days)

F"kus}u?m Kitaro M.26 70 Oct, 2 318 Oblate Medium Calyx end Moderate Medinm 13.5 13.7 0.37 - 14
(Fukushima) - round

Tsugaru M.26 19.0 Sep. & 3086 Round Small  Stem end - Abgent 11.0 12.8 0.22 - -

Sensyu  M.26 170 Sep.30 311 Rz::l‘l Smell  Stem end - Absent 133 13.5 0.41 - -
s Jonagold M26 190 Oct. 16 393 __ Round Absent el Absent 132 132 o0m4 - | .
Fukushime = p. 0 M6 7.0 Oct.1¢ 369 Oblate \ dinm Vol . Many  13.2 12.8 0.37 . .
(Aizubange) - cylindrical skin

Jonagold M.26 220 Oct.19 389 Round Absent . - Absent 13.1 13.5 0.38 - -

Fuji f:’;i‘::b“’ 260 Nov.20 377  Round  Absent . ; Absent 138 144 035 . :
Tochigi*  Kitare  M.26 60 Oct. 1 271  Oblate Small Stem end - Abgent 121 15.7 ose . o
{Utsunomi- Senayu M.26 6.0 BSep.24 231 Oblate Small Calyx end - Absent 10.6 138 0.4% - -
ya) Yoko M.26 60 Oct.11 260 Round Small  Calyx end - Abpent 12.5 13.5 0.40 - -

_Puji M26 80 Nov.15 332  Oblong Small Stemend - Abgemt 112 180 048 : :
Gunma Eitaro  M.26 70 Sep.28 268 OPI'® Magium St End b Abgemt 151 130 041 ; ;
(Numata) - round calyz end

Teugaru M.26 10.0 Sep. 5 309 Round Medium Stem end Strong Absert 12.2 12.5 0.17 - -

Fuji M.26 100 Nov.13 343 Round Small Stemend  Weak  Absent 13.8 14.7 0.34 - -

it
Yamanashi * g0 M26 50 Sep.29 261  Round Small Stemend Absent Absent 133 132 0.32 . .
(Yamanashi)

Teugaru M.% 10.0 Aug. 22 240 - Absent - Weak - 13.3 12.7 0.30 - -
I Fuji ___] MS . 100 Qet.21 202  ___ SO Absent P Abgemt  Abgent 155 185 042 - . -
Nagano Kitare M.26EMLA 6.0 Sep.25 330  OPB® ool Calyxend Absent Absent 161 145 0.8 ; 10
(Suzaka) - round

Teugaru M.2BEMLA 16.0 Sep. 2 310 Round Small Stem end Strong Abgent 144 13.8 0.2% - 10

Sensyu  M.26EMLA 8.0 Sep.18 277 Conic Absent - Moderate Absent 14.4 14.9 0.38 - 14
IS Fwji ] M26EMLA 80 Nov.11 376 Round _ Absent P Weak _ Abeent 146 162 042 - ¢ 80
Nagano Kitare M.26 6.0 Sep.27 351 Oblate 1y dium Wroole - Few 14.3 14.3 0.38 . .
(Shimoina) - round akin

Taugaru M.26 . Sep. 8 365 Round Smanl oo and . Abgent 123 12.3 0.25 - -

calyx end
_Sensyu  M26 - Sep.21 274  Conic  Absent T Abgent 141 187 084 - .
Toyama® gy, Mamba Lo g 26 257 Oblate  Medium VPOl Moderate Medium  13.8 10.8 0.35 - -
(Uozn) kaido skin

Sensyu m;‘;’“' 18.0 Sep.22 271 Conic  Absent - Moderate Absent  13.4 132 0.29 - 7

Yoko f:;;‘;h“' 230 Oct.15 348 Round Large Calyxend Absent  Absent  14.4 125 0.32 - -
Ishikawa Kitaro T2BEMLA o\ oo 25 282 Oblate  Medium o . 4 Moderate Absent  17.0 14.8 0.44 - 14
(Kanazawa) I8eedling -tound - large

Sensyn M.26 100 Sep.25 282 R:::i Absent . Moderate Absent  12.8 13.8 0.35 - 16
...... e e e e e
Tokushima © popor0 26 60 Sep. 6 240  Oblate Small Stem end . Few 14.0 1.8 0.29 . -
(Kamiita}

Avernge Kitaro 66 Oct. 6 292 . . - - - 14.5 13.8 0.43 - -

Tsugaru (13) * 146 Sep.13 295 - - - - - 12.8 131 0.26 - -

Sensyu (9) © 13.0 Sep.26 285 . - - - . 13.1 13.6 0.41 - -

Jonagold (6) * 17.0 Oet. 19 357 - - - - - 14.3 13.9 0.51 - -

Fuji (12) * 136 Nov.10 318 - - - - - 15.1 16.0 0.41 - -

* Titratable acidity as malic acid content.
¥ Kept in a refrigerator.

* Kept in room condition.

¥ Data of 1995 and 1996.

" Data of 1996.

* Data of 1995.

* Data of 1994,

* Number of locations in which performance data were averaged.
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Comparison of the ovarian development in Diaphorina citri Kuwayama
(Hemiptera: Psyllidae) in relation to the leaf age of orange jasmine,
Murraya paniculata (L.) Jack

Nami UecHi and Toru lwanAmi

Breeding and Pest Management Division, NARO Institute of Fruit Tree Science

National Agriculture and Food Research Organization
Fujimoto 2-1, Tsukuba, Ibaraki 305-8605, Japan

Summary

Ovarian development in Diaphorina citri females that fed on new leaves of Murraya paniculata after

eclosion was compared with that of females that fed on mature leaves of M. paniculata. At 3 days after

eclosion, no ovarian development was observed in either the new-leaf or the mature-leaf group. At 5

days after eclosion, 31 of 39 (79.5%) females in the new-leaf group had developed ovaries with at least 1
mature egg, whereas only 1 out of 39 (2.5%) females had developed ovaries with at least 1 mature egg in
the mature-leaf group. The mean number of mature eggs in females in the new-leaf group was also sig-

nificantly greater than that in the mature-leaf group. A similar trend was observed at 7 days after eclo-

sion. These results suggest that feeding on new leaves promotes ovarian development in D. citri

females.

Key words: Asian citrus psyllid, orange jasmine, flush foliage, ovarian development, plastic-bagging

method

Introduction

The Asian citrus psyllid Diaphorina citri Kuwayama
(Hemiptera: Psyllidae), an insect vector of the citrus green-
ing disease (Huanglongbing), feeds on the flush foliage of
host plants such as Citrus spp. and Murraya spp.
(Rutaceae). Murraya spp. are considered favorite hosts of
D. citri for maintaining a high population density, because
they have flush foliage even when the young shoots of cit-
rus trees are not available (Hall et al., 2008; Tsai and Liu,
2000; Tsai et al., 2002) and are often grown as hedges and
ornamental trees in residential areas (Staples and Herbst,

2005). An early report suggested that young leaves may
be beneficial to immature psyllids (Husain and Nath, 1927).
We suspect that young leaves are also beneficial to adults,
especially females, with respect to their reproductive matu-
rity. Several observations support this hypothesis. For
example, in a field observation in Kagoshima Prefecture
during early spring at a grove of Citrus tankan Hayata
(Rutaceae) surrounded by hedges of orange jasmine,
Murraya paniculata (L.) Jack, many mature females were
found on C. tankan trees. It was suspected that these
females flew in from the hedges of orange jasmine sur-
rounding the citrus grove, since orange jasmine trees flush
earlier than C. tankan (Hayashikawa et al., 2007). These

(Received 2 August 2010, Accepted 26 July 2011)
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findings suggest that feeding on new flush foliage of
orange jasmine accelerates the maturation of D. citri
females. Although some of the reproductive characteristics
of D. citri females, such as their reproductive capacity and
preoviposition period, have been reported (Tsai and Liu,
2000; Wenninger and Hall, 2007), the effect of leaf age on
adult maturity has only been studied by Hayashikawa and
Ashihara (2005). These previous studies prompted us to
speculate that flush foliage accelerates adult maturity,
especially ovarian development. If proven, we can reason-
ably support the approach in Okinawa and Kagoshima
Prefectures that the control of D. citri should be focused on
early spring, when citrus and orange jasmine trees have
many flushes of leaf growth. Therefore, in this study, we
attempted to investigate the effect of new leaves on ovari-
an development in D. citri females by comparing the ovari-
an growth between females reared on new leaves of orange
jasmine and those reared on mature leaves of the plant
under laboratory conditions.

Materials and Methods

The rearing experiments were carried out from January
19 to March 10, 2009, under natural photoperiod conditions
ranging from 10L:14D to 12L:12D (Rika Nenpyo, 2008).

A total of 221 females were used in the experiments, all
of which were obtained from a laboratory colony reared on
orange jasmine at the NARO Institute of Fruit Tree
Science, Tsukuba, Ibaraki Prefecture, Japan, as described
by Ashihara (2007).

Newly eclosed females were collected daily and random-
ly divided into 2 groups, a new-leaf group and a mature-
leaf group, and these groups were transferred to new or
mature leaves on potted orange jasmine trees. In the for-
mer group, orange jasmine leaves that were pale green, not
completely hardened, and <10 cm long (Fig. 1A), and in
the latter group, leaves that were dark green, fully hard-
ened, and >10 cm long (Fig. 1B), were supplied as food.
Subsequently, the insects and leaves were covered with
fabricated zip-locked plastic bags (70 mm long, 50 mm
wide; Seisannipponsha Ltd., Japan; Fig. 2) and reared in a
greenhouse. After 3, 5, and 7 days, females were removed
from the leaves and were preserved in 75% ethanol.

Thereafter, these females were dissected in a drop of
75% ethanol on a glass slide using insect pins. The ovaries

were observed under a stereomicroscope, and the number
of mature eggs, which was used as an index of ovarian
development, was recorded (Fig. 3).

Results and Discussion

On day 3, no mature eggs were observed in any of the
females (Table 1). On day 5, 31 of 39 (79.5%) females had

Fig. 1. Leaves of Murraya paniculata (L.) Jack used in the

experiment. A: new leaves, B: a mature leaf. Scale:
50 mm.

Fig. 2. Illustration of a zip-locked plastic bag used in this
study. Bottom (topside in this figure) corners of the
bag were sealed and folded into a sterical shape,
and on the lateral sides, small holes were punctured
with a pair of pin holders for ventilation.

A
-
[ 3 il ' .

"'s

A' v B

Fig. 3. Ovary of a Diaphorina citri female that
contains mature eggs. Scale: 0.5 mm.
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at least 1 mature egg in the new-leaf group, compared with
only 1 of 39 (2.5%) females in the mature-leaf group (Table
1). Thus, the number of mature females (i.e., those with at
least 1 mature egg) in the new-leaf group was significantly
greater than that in the mature-leaf group (chi-square test,
chi-square value = 47.7, d.f. = 1, p < 0.01). The mean (+
SE) number of mature eggs in the new-leaf group (17.4 +
1.8) was also significantly greater than that (4.0) in the
mature-leaf group (Mann-Whitney U test, p < 0.01; Table
1). Similarly, on day 7 after eclosion, 38 of 43 (88.4%) and
10 of 30 (33.3%) females had matured their ovaries in the
new- and mature-leaf group, respectively (Table 1). This
difference was significant (chi-square test, chi-square value
= 238, d.f. =1, p < 0.01). The mean (x SE) number of
mature eggs in the new-leaf group was 19.9 + 2.3, which
was significantly greater than that (4.6 =+ 1.1) in the
mature-leaf group (Mann-Whitney U test, p < 0.01; Table
1). These results suggest that oocytes mature within 4 or 5
days after eclosion in females that feed on new leaves, but
not in females that feed on mature leaves. It is surmised
that new leaves may accelerate ovarian development.

On the other hand, mature eggs were observed in some
females reared on mature leaves (Table 1). This result sug-
gests that new leaves are not strictly necessary for ovarian
development, although they are beneficial. In future exper-
iments, it would be interesting to elucidate how many
females feeding only on mature leaves can develop their
ovaries and lay their eggs. Another interesting study

would be to investigate whether females that have been
fed only on mature leaves for a long time can accelerate
their oocyte development after transfer to new leaves.

However, besides the leaf age, several environmental
factors such as temperature, day-length, and illumination,
as well as the density of D. citri may have an influence on
ovarian development. Mating also accelerates ovarian
development (Dossi and Cénsoli, 2010). Future experi-
ments are needed to determine clearly whether these fac-
tors have an effect on ovarian development in D. citri
females. When all significant factors have been accounted
for, a model can be developed that precisely estimates the
reproductive capacity of D. citri females.
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Table 1. The number of mature females? and the mean number of mature eggs in Diaphorina citri
females on days 3, 5, and 7 after rearing on new and mature leaves of Murraya paniculata.

Number of
Age of Number of Mean (+SE) number of
Group females
females ) mature females eggs per mature female
in the group
3 days new leaf 41 0 (0%) 0
mature leaf 33 0 (0%) 0
5 days new leaf 39 31 (79.5%) 174+ 1.6
] o ] Tt
mature leaf 39 1(2.5%) 4.0
7 days new leaf 43 38 (88.4%) s 19.9£22 ] +
mature leaf 30 10 (33.3%) 4.6+0.6

z

“mature female” means a female that has at least 1 mature egg.

** indicates a significant difference in the number of mature females between new and

mature leaf groups (p < 0.01, chi-square test).

11 indicates a significant difference in the mean number of mature eggs per mature

female between new and mature leaf groups (p < 0.01, Mann—Whitney U test).
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Summary of the 6th Chestnut National Trial

Norio Takapa, Kazuo KoToBuki, Toshio HiraBaYAsHI, Yoshihiko SATo, Osamu Teral, Moriyuki SHopa,
Yoshiki KasHiMura, Yutaka Sawamura, Akihiko Sato, Kazuyuki Asg, Toyohide NisHiBATA, Sogo NisHio,
Takeshi KiHara, Katsuyuki Suzuki, Makoto UcHipa and Toshihiro Saito

Breeding and Pest Management Division, NARO Institute of Fruit Tree Science,
National Agriculture and Food Research Organization
Tsukuba, Ibaraki 305-8605, Japan

Summary

The 6th Chestnut National Trial was conducted at 16 experiment stations from 2000 to 2008, using
four chestnut selections, Kuri Tsukuba 36, 37, 38 and 39, selected from the 6th chestnut breeding pro-
gram at the NARO Institute of Fruit Tree Science. Kuri Tsukuba 36 was designated as cultivar ‘Porotan’
because its pellicle is easy to peel and it has good eating quality. ‘Porotan’ was registered as No.15658
under the Seeds and Seedlings Law of Japan. Kuri Tsukuba 37 was judged to be unsuitable for cultivar
designation because of a high ratio of polyembryony and insect damage. Kuri Tsukuba 38 was judged to
be unsuitable for cultivar designation because of its high mortality rate. Kuri Tsukuba 39 was designat-
ed as cultivar ‘Mikuri’ because the kernel is yellowish-cream in color and it has good eating quality.
‘Mikuri’ was registered as No.20474 under the Plant Variety Protection and Seed Act of Japan.

Key words: chestnut, easy peeling pellicle, Chestnut National Trial, fruit breeding
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Reproduction of articles in this publication is not permitted without
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