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Synopsis

‘Amaka’ was produced from a cross between ‘Kiyomi’ tangor and
‘Encore’ mandarin. It was registered as ‘Mikan Norin No.13’ and released
as a superior méndarin cultivar in 1996.

The tree vigor is intermediate and the tree attitude is spreading. It
has tiny thorns at young stage, but thorns disappear with the years.
The cultivar shows a parthenocarpic habit and produced nearly seedless
fruits with complete male sterility. Seeds are monoembryonic. The fruit
is 200-250g in weight and the shape is oblate to obovoid. The rind is
thin, orange in colour, and readily peelable. Flesh is very tender and juicy.
Flavor is pleasant, aromatic, similar to ‘Encore’ flavor with orange
flavor. The fruit ripens in January. Acid is low (0.6~1.0%) and the
concentration of soluble solid is fairly high (11~12%). ‘Amaka’ is
fairly resistant to citrus canker and is susceptible to citrus scab as same

as satsuma mandarin.

Key words : Citrus, mandarin, seedless, fruit breeding, new cultivar
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Tablel Seasonal changes of fruit characteristics of ‘Amaka’, ‘Kiyomi’ and ‘Encore’
in Kuchinotsu Nagasaki

Date Mean D/H Rind Brix Rind

Cultivar of fruit Brix Acid /acid
analysis weight index® thickness ratio color’

g mm %

Oct. 13,1997 123 130 1.9 8.6 2.4 3.6 1.6
Oct. 29,1997 126 127 1.8 10.0 1.9 5.3 44
Nov.12, 1997 159 130 16 10.8 1.6 6.8 4.8
Amaka Nov.28, 1997 133 135 2.5 11.8 1.2 9.7 7.0
Dec. 8,1997 137 134 1.7 12.6 14 9.0 7.6
Dec. 22, 1997 189 135 1.5 12.7 1.3 9.8 9.0
Jan. 5,1998 - 144 14 12.9 1.1 11.7 3.0
Jan. 19, 1998 222 146 3.2 13.5 1.1 12.3 9.0
Oct. 13,1997 194 121 3.9 7.4 2.8 2.6 0.5
Oct. 29,1997 148 122 2.9 7.6 2.6 2.9 0.5
Nov.12,1997 187 122 1.9 8.8 2.3 3.8 2.5
Kiyomi Nov.28, 1997 186 114 4,0 8.8 2.1 42 5.2
Dec. 8,1997 235 121 2.7 9.8 1.9 5.2 5.4
Dec. 22,1997 164 124 2.5 10.1 1.6 6.3 6.5
Jan. 5,1998 154 118 2.0 10.0 1.7 5.9 7.0
Jan. 19, 1998 216 123 2.2 10.8 1.5 7.2 7.0
Oct. 13,1997 48 134 1.3 9.0 5.4 1.7 0.0
Oct. 29, 1997 68 129 2.0 10.9 4.2 2.6 0.5
Nov.12, 1997 74 134 1.4 11.3 3.2 3.5 14
Encore Nov.28, 1997 102 140 1.9 11.7 2.9 4.0 8.3
Dec. 8,1997 92 135 1.8 11.8 2.8 4.2 9.0
Dec. 22, 1997 80 143 2.2 12.2 2.6 4.7 8.4
Jan. 5,1998 102 145 14 12.7 2.3 5.5 10.0
Jan. 19, 1998 110 142 1.9 13.4 1.9 7.1 10.0

;%:;n itf rc/:ﬁ)ifhctgaftmgevised by Yamazaki and Suzuki (1980)
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Table2 Tree characteristics of ‘Amaka’ in various prefectures for local adaptability test in 1994

Tree Sprouting Full Occurrence  Occurrence

Prefecture (district) time bloom of citrus of citrus

Attitude Vigor Thorn canker scab
Chiba Intermediate Intermediate Few Mid-May - Light None
Shizuoka (Shimizu) - weak Medium - May 15 - -
Shizuoka (Izu) Intermediate Intermediate Many Early April Mid-May None Nore
Aichi Spreading Intermediate Few Late March Early May ~ None None
Mie — Intermediate Few - - Light None
Qosaka . Drooping weak Many Early April Mid-May Light Intermediate
Wakayama — —_ Few Mid-April Mid-May Light None
Hiroshima (Akitsu) Spreading weak Many - - None None
Hiroshima (Mihara) Drooping Semi-weak Many Early April Late May None None
Yamaguchi (Oshima) Intermediate Vigorous Medium Early April Mid-May None None
Kagawa Intermediate Intermediate Many Early April Early May None None
Ehime (Matsuyama) Intermediate Semi-vigorous Medium Early March Early May None None
Ehime (Nanyo) Intermediate Intermediate Many - May 11 Intermediate None
Ehime (Iwagi) Drooping Intermediate Medium - - None None
Kochi Intermediate Intermediate Medium Early April Early May - -
Fukuoka . Spreading Intermediate Many Late March Early May - -
Saga Spreading Intermediate Many Early April Early May None None
Nagasaki (Kuchinotsu) Intermediate Intermediate Few Late March Mid-May Light None
Nagasaki (Omura) Intermediate Intermediate Medium Late March Late May Light None
Kumamoto Intormediate Intermediate Medium Mid-April Mid-May None None
Miyazaki (Sadowara) Spreading Intermediate Medium Mid-March Early May Light None
Miyazaki (Nango) Spreading Intermediate Many Late March Late April Severe None
Kagoshima Spreading weak Many Mid-March Early May  Intermediate -
Okinawa (Nago) Spreading Intermediate Few Early March Late April Light -

Table3 Fruit characteristics of ‘Amaka’ in various prefectures for local adaptability test in 1994

Prefecture Fruit Rind Flesh Juice
9% of

(District) Weight D/H Color’ Thickness Aroma flesh Thickness Taste Granu- No.of Date of Brix Acid Maturing

(g) index* mm weight of septa lation seed analysis (%) time
Chiba 159 122 9.0 3.8 Medium 76 Medlum Good None 3.1 Jan.l0 9.6 0.50 Early Jan.
Shizuoka 232 142 YO 3.9 - i Medium — 2.4 Decl9 101 0.65 Late Nov.
(Shimizu)
%hizt)loka 181 123 9.1 3.5 Medium 74 Medium Bad None 3.2 Jan.23 104 0.75 Mid-Jan.
Tzu
Aichi 214 119 5.5 2.6 - 80 Thin Medium None 2.5 Nov.21 10.1 0.89 Mid-Dec.
Mie 267 119 Or 3.0 Medium 79 Medium Medium None 0.0 Jan.19 9.9 0.75 Late Dec.
Osaka 253 113 YO 2.6 - — Thin Good -— 0.0 Feb.20 104 0.99 -
Wakayama 351 107 YO 3.8  Weak 72 Thin Good None 0.6 Jan.23 114 0.69 Mid-Dec.
I(-Iiroshir;xa 294 106 Or 3.2  Medium 79 Thin Medium None 2.3 Jan.12 12.1 0.96 Late Dec.
Akitsu
Hiroshima 185 112 Or 44  Medium 69 - Good None 8.9 Jan.l2 120 0.99 Late Dec.
(Mihara)
Yamaguchi 226 113 7.0 2.9  Medium 76 - - None 0.0 Jan20 116 0.80 -
(Oshima)
Kagawa 189 119 8.5 24  Medium 74 Thin Good None 44 Jan.20 142 1.01 Mid-Jan.
Ehime 176 124 7.0 2.8  Strong 80 Thin Good None 4.5 Dec.22 122 1.19 Mid-Dec.
(Matsuyama)
}(Bhime 270 118 DO 2.5 - 80 Medium Good None 1.0 Dec.20 13.6 1.06 Mid-Dec.
Nanyo)
%hime) 190 114 YO 2,9  Strong 83 - Good None 0.0 Dec2l 116 1.36 Early Jan.
Twagi
Kochi 163 120 6.0 3.3  Strong 78 Thin Good — 5.1 Jan.20 13.5 0.68 Mid-Dec.
Fukuoka 210 114 DO 2.8  Weak 81 Thin Good None 2.1 Jan.23 123 0.69 Mid-Jan.
Saga 202 114 9.0 2.5  Medium 78 Thin Good None 8.4 Jan20 14.2 1.09 Mid-Jan.
Nagasaki 278 126 8.5 4.4  Weak 74 Thin Good None 34 Jan20 138 1.16 Late Jan.
(Kuchinotsu)
I(\Iagasal)d 282 104 8.0 2.8  Medium 76 Medium Good None 5.0 Jan.19 128 1.18 Early Feb.
Omura
Kumamoto 244 112 838 3.4  Strong 79 Thin Medium - 13.2 Dec.20 10.6 0.79 Early Dec.
l(\/[iyazal;i 336 111 YO 2.5  Weak 83 Medium Good None 6.0 Jan.l8 12.6 0.60 Early Jan.
Nango
Kagoshima 228 120 7.6 1.7 Medium 80 Thin Good None 106 Janl8 122 0.63 Mid-Jan.
Okinawa 328 122 6.0 2.2 - 83 Thin Good None 2.1 Dec.26 10.0 0.81 Early Dec.

(Nago)

* (Diameter/height) X100
Y Index of color chart devised by Yamazaki and Suzuki (1980). YO : Yellowish orange, Or : Orange, DO : Deep orange



BAS  Av+vHEE bEh 53

Frid 5B T, BEEFPPRRTHIEVAZ, BhiILo 0TI}, RETIHEFHLI0BHTRS
£<, BETHBFHBLBHT, LETIEFEIEFThof. KB, BOOBELLTRT v
a-VEBEUTH 2 LT AENROGELI0EFHED, ALy PO0FD ETEERILIGHOA
ThH 1. BRSAE, 69~T5%0 55, T5~80% 05135557, 80~83% A 4BFiTH b, Fi
Ei277.8%TH Y, RADHEHEL, REIEOLVZ S,

CxdDHRDESIR, BOETBIEME G, hET2EMIESBHT, FELTmmE VS
HEEHFHTIMT BEMOE VA B, L0300 ic>\WTid, BEET BI5F 1555,
& BB 45, POREE~NEE T 28T 2BAThHY, DHRIBETHE LV 5.

RAOESICoVWTI}, FRE T ZHHS12BH, F~PoRKE T 8 BT, FHT
BEFREVASB, ARIBIFE T BIEFHMBI6EMH, thEd 35058, RARS1EHS - /.
BHEE » HMEHIE TIHBBAE WSS, BRSKIATARKMBS AW I Ebd 508, FE, ME, LMo
FHHATRAKBIFETBEINELAL TS - 1.

SEBETEEZOBFRB 4G, 0~10MIcd 255102188, 1~30Micd 2BHH5
BT, 3~6 DMl BBERN T, 6~100MICH BI5FTE 2B, 10LIEE WS EFRM 25
b -7, FHEERAOTHY, ARCTEREERT 2S@ABEsh T hE, BEEKER
BELTHIETEELER B,

HEERU s x vBBERE, FAEH, 6K REOKRSIEPEUILOFMLISVWETATS
. BEE (Brix) 13, 9~11%EMIUEH, 12% &0 T, 13%ER LN 5 BT »7.
LTHAATHEEMEL, BHATHEESE . BRIk~ 2 VB 5> 23D,
0.6~1.21E 7T, BBEICOVTOMEIRLTVWESTH A,

DOK S BEORE RED SBREOCEIRNELC, 188BFb 0, DREORKAEHN2IEFH, HoRdH
LIBFrc@b ontc, ZIDRORERDLT L IFHTRED SH, FFcBLwTRIEEDLN
AW 2PN A

3. HitERREROBE

SEMORERBRFERZ Table 4 ISR L7z, £ 5 »EOEFIMEIZ 19934, 1994FEDOMWERY v ¥ a
v v ERNT, BEIRETH -2, 1995FIid ‘bEH TRERES, vrvaviavyTid
FENA SN, ZHEEGERERRICBVTHEEFLERTRENBED SN TB S5 (Table2),
Yy ay A VICETABRTTFAEVAS, POIIREREEESBTH -, BRETO
FIREN1/2BEOLDOTHD, HERETEIRENETHZLELZONE, L L, REEKKE
BRERBRTIRIFIEALDFERTRENTL, H-THIREORENSC, RELMEL LRI LG
Bhsote, PYRFFIANRRKEBATFLE y 74 VI/OREBEIIEE L H15.0%LUTTHY,
BHOTENEWZ B, FISEE LFCHBEELTVWESTH 3.

4, BHR O EOBER
‘HEP F1~2REMT EHEN v FYORPTREBSE LENERTRETH 3.



54 REHABIZHRE 5355 2001

Table4 Resistance to citrus scab, citrus canker and citrus tristeza virus in ‘Amaka’

Disease severity indices or disease severity

Disease Cultivar
1992 1993 1994 1995
Citrus scab Amaka - 10.7 0.0 0.0
Dobashi-Beni unshiu - 10.6 0.0 16.0
Citrus canker Amaka - - BY B
Citrus tristeza
virus Amaka 13.3* 3.3 12.2 -

The data refer to the tests for evaluation of disease resistance carried out at Shizuoka Citrus
Exp. Stn. (citrus scab), Kagoshima Fruit Tree Exp. Stn (citrus canker) and Ehime Prefectural
Fruit Tree Exp. Stn. (citrus tristeza virus)

*Disease severity index:

(7TXleaf number of A)+(5Xleaf number of B) +(3Xleaf number of C) + (1 Xleaf number of D)
X

100
7Xleaf number of survey

Degree of occurrence of scab: A=most severe, B=severe, C=moderate, D=slight.
¥ Degree of occurrence of canker: A =most severe, B=severe, C=moderate, D=slight, E=no symptom.
* Rate of occurrence of stem pitting (RSP):

(6 Xtwig number of ++)+ (3 Xtwig number of )+ (1 Xtwig number of +)

100
5Xtwig number of survey

Degree of occurrence of stem pitting: +H+ =severe, + =moderate, + =slight
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Fig.1 Fruit of ‘Amaka’

Fig.2 Fruiting branch of ‘Amaka’
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