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Development of Seedless Citrus Cultivars by
Conventional Breeding Method.

Win gawad I/
PichitToolapong!/

Abstract: The seedless (triploid, 3x=27) citrus cultivars can be produced through conventional breeding
method by crossing tangor (Miyauchi Iyokan) and pummelo-like fruit (Hyuganatsu) as seed parents with tangelo
(Minneola), hybrid mandarin (Kara), hybrid orange (Nova) as pollen parents. Triploid hybrid seedlings of 80%,
29.41%, 28.60%, 25%, 20%, and 0% of total hybrid citrus seedlings were produced from small seeds of Miyauchi
Iyokan X Kara, Miyauchi Iyokan X Minneola, Hyuganatsu X Nova, Hyuganatsu X Minncola, Miyauchi Iyokan
X Nova and Hyuganatsu X Kara, respectively.

unAnge: mswdnmonugduhifinde (riploid.3x=27) annsonszii 1R Taenmsneuiugein dugnuey
(Tangor-Miyauchi Iyokan) unzduiinandwdyTo (Hyuganatsu) huisinuguns HugnuenuA1I9 (Tangelo-Minneola,
hybrid mandarin-Kara, hybrid orange-Nova) l'ﬂuioﬁui ﬂnnqi\g'nau Miyauchi Iyokan X Kara
Wdundrdugnueuiiily iploid 80%, Miyauchi Iyokan X Minneola 29.41% Hyuganatsu X Nova 28.60%,
Hyuganatsu X Minneola 25%, Miyauchi Tyokan X Nova 20% va3$1:m Aundai Idnndaduvinaén
unsiiguenniey (Hyuganatsu X Kara) 7 leunsondndundrdugnueuiiiy wiploid 18

Index words: U, NMIHAWWUY, gnAaw 3x, hilliudn, Citrus, Conventional breeding, Triploid hybrid,
Secdless-citrus.
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AN

nslSulenug iwalihifiuds Tao
iz duiufioulsvenindfmlyaiug uay
Hunnudeansvesnarnediass hitweily
msiwadunys Innaa (WEa, 2537; Gmitter
et al1991) Anussynszilea (ndvvesdy
ihitndavuannnnd sewinnszuaums
ussynszdles) mswamirdumu (sxsiAnn
sauiitannmsasuiususmudasznig
MINAA)  LAZARNITRATUTIABIMITUIYIIA
NINAY (Iwamasa, 1966) WynszRadui ufinde
Asadumonufinsugasitiouiiognarome
ﬁuﬂé’uﬁ Washington Navel, Satsuma manda-
rin, Tahiti (Persian or Bearss) Lime #30a0Wu1
fifiudetos 9y &y Valencia 10z Shamouti,
Eurcka lemon, Marsh grapefruit (Esen andSoost,
1971) Asanudngainarvh Iinslsnlga
Wufduhifudafaiy

Plaut (1947) 181995 1AR00mnasANilY
ponnURNZ NI WareBANTIHI IR Soost
(1958) wag Krezdorn and Cohen (1962)
1215 uuesisaduiudy Mandarin nazdu
Clementine mwéay aounlull n. A, 1984
Hearn lAndaoioWugdunaz Grapefruit
Ahitudalaol9598 Xoray woneIniidui his
wadunflser 1dunnndudy 5 Tas Tulew
3 9A [3x-triploid, x=9 (Frost, 1925)] lag
i Temanfia 1di0a Tauss sun@miseuin sgasu

Tuuzun Tahit JopiuldTimsAadonaenuyg

- ° o A
Fuimmnzamiinmay fune i 1dgnuey

fdsmuIasTulawilu 3 g0 snmonug

\ ld- -
viouaziaini Ins Tulaw2 gamiloudu (2x X

2x) NIOA AU 19U 2x X 4x H30 4x X 2x (Esen,
1971) iy uadudugouei 185 uezii Toma
wiilu 3x diseiloiianinudan 185ums
HANTEMIN MoNufWeuazaeRugIing?
ARTIABIIVUIAEN1/6-1/3 (Esen and Soost,
1971) ¥39 0.4-0.3 iveIvIAAALNA
(Oiyama and Okudai, 1983) WaiiRdUiBNN
mnmsﬁmmmmazmsa'uqamsﬁmmms
il Medrasraidrveamdaii Tns TuTay
veainae 3 gannIns TuTeuves unasazoy
o 5 ya wie inavumee hifimsis
WARUUY Meiosis szozit 2 Tuitlenieifa
mnﬂ11uzh'§1‘lummﬁuswi1«§oi’w§unzdo
Fadle Wudalim Winsmud a1 1
du 2 Wea (Ram, 2537) wenmnfigasnsa
nz'm'lﬁmnmnmvmum'fmo‘ams (Zhang, 1985)
MSINEIB0ANEIDIMTIROIRUBOUYDITY
1991) nazmsl¥matiani
Somatic hybridization (Protoplast fusion)(Grosser
et al., 1992) vwiuldhiimananumatians
nandulitiudau Tavnaoa neAnvuda
Yegiiu

(Gmitter et al.,

: ¥
uAnIsAnyImaaesnithiiundy
- < » & re o
wornuiisvnaameonugdulitinaa laoms
neruiugszninduganauiazduiiinandie
dulouduninugiudugnuaude

gunsamazIsms

i a. #1992 @ounguman TAney
- o 4 - -
Wujdumewuiaeg Frunisaaaenud?
i
Aatine Miyauchi Iyokan (Tangor, Citrus iyo Hort.
ex Tanaka) 112 Hyuganatsu (Pummelo-like fruit)
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(C. tamurana Hort. ex Tanaka) X Minneola (tan-
gelo), Kara (hybrid mandarin) 122 Nova (hy-
brid orange) ™ Fruit Tree Research Institute,
Kumamoto Prefectural Agricultural Research
Centre, Matsubase, Kumamoto, Japan Tau
HauRUTHAIINIBUNASHIRBONINABNTIY
wary udNenqudlenszamnaeuly feariu
nsasuuvesaresanasi hideanisia
maannrauni IRiuRo luidouwgasmou
1992 mdnimiinTaomiseonidiu 2 nquite
viamnuazvualnd wiavuimanezi
vhmimfeoninimitieswinalnd 1hwda
duitinnadni Idfanua e lumands
maomssins.muiugunm 2 Hu "lmj’ﬁa
AIUANRUHAIT 25 C ndanneuldenna 2
Fuveandaoonuduiiunar 7 u saihl
Ugnaalunizonn Aumrussyneiiglanlu
Founsyan  auminidvasuiulasu-
Towvesdundrdugnuaniuri 8 lasmarie
Parssinseuvesdundrdudondsyuu
10 wy. u¥asluaisazailv 0.0 02M 8-
hydroxyquinoline 18 é’ﬂm i';qumgﬁ 150C
udvah Iusrluaswens 99% s 1uea (etha-
nol) NUNTADLTAN (Acetic acid) '1uam1mu
3:1 w24 $2Tue Higumpiiies ADIINIIRS
foudidI0 1% A150LMUBLTAN DIIFU (Ace-
tic-orcein) UAAAN IN HCI 1 woa figungil
60°C UM 5-7 Wi udwuinlawiinoou
AT M hnToualadmuisnsues Love and
Love (1975)
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manmsnmoRugdhiladalaBnswemnivg
wanmInAaDazInIal

MINAADINYI MSAAKA $IUIULAY
VAveaEn Sumdadona hminves
waauaz)ofiFudyes 3x TAuaailu Table 1.
nlefiFud 3x (Triploid) 1InMInTIvaey Tav
msaoginmu Tns TuTausnlawsinvesdu
nd1dugnnay (Figure 2.&3.) WUITA (80%)
VINFHANITENIN Miyauchi lyokan X Kara
fNAUTTH TN Miyauchi Iyokan X Minneola 1y
Hyuganatsu X Nova W 3x Uszuw 30%
(29.41119228.60%) ArugNey Duq oniuguns
Hyuganatsu X Kara (0%-'111'39714051) 9 3x
BYSTHIN 20-25% 90 SIMVBIRUNATT
mrznnwdaduiiivinadn (Figure 1) Tu
Y= Esen and Soost (1971) 1831 24.21% 6.
78% WAy 0.41% INAUAIWNWUT Sukega
(Orangelo) Temple (Tangor) {1a2 Clementine
(Mandarin) AWAAY @94 Undecided seedlings
fludundritluimseiydva (1nuazven
DOUNYANITINFTY éaanszui‘luﬁunﬁﬁw?m
asRannnmaaitivuadn # lauysel
¥599 SuilldiAnvinmsduganisisigedi
saaduiu Tlvewdauadhumseauinnd
Tudas1a2u 3:5 Y93 Embryo : - Endosperm (W¥a,
2537) mnmanaaeslunisil sziifuldi
nlefiFuadumdadniy 3x hilianuduius
Feiuuaziu omFuguansznin Miyauchi
Iyokan X Nova (Table 1.) 'ﬁ'aﬁifuaq'ﬁumo
wugmin iluwewuguaziniiug Tungy
yosduiiinandiodu Touazmonug dugnacy
ANuBUDa 3x 9x 1N (25% uas 29.41%
yossnaudundy deilmewugrefimilouy
(Minneola) usnz Idwauanarefuiiold Kara



NINMAUNUAT 10(3) . 260 - 268 (26387)

LA Nova
et al., (1995a) NAABDINAUIZTHIN Banpeiyu X
Ruby Red grapefruit 14 3x 01 80.70%
vessnudundr neifudreznandudulis
TasTuTan 3 gasuiludesfnuiuaznaaey
ansnitu T 1Aidoneust 3%y Toolapong et al.,
(1995b) 1@AnMMuNFugnHaila (Open pol-
lination) @10WUR Minneola Ay Nova

Toolapong (1994) a2 Toolapong

amnsolidund it 3x 18 6.25% uax 2.94%
mudwuidiudy dumsnausznimonug
Hyuganatsu U Kara p259s0nsnaaouiie
6u6uﬂa'6nﬂs°”wﬁﬂﬁommzmuﬁui Kara
MINAUT MIVDIBUINATUNITHAUNA (Nito
and Iwamasa, 1985) WBN9NTI AN IR REMITY
A uAguMaiigenvziinansznuAsms
HEUINT5UBIRUAIY (Nito and Iwamasa, 1986)

Table 1 Development of small seeds and 3X seedlings from crosses, using tangor andpummelos-

like fruit as seed parents

Crosses No.of Fruit No.of Small No.of | Av.seed wt.
Female Male X Flowers| fruit settings | total seed small seed (%) [seed- Large |[Small
settings (%) seeds |per Fruit | sceds lings
X Minneola 50 16 32 160 | 10.00 18 11.25 17 0.116
Miyauchi
X Kara 50 10 20 160 2.90 6 20.69 5 0.285| 0132
yokan
X Nova 50 10 20 22 2.20 5 22.78 5 0.187
X Minneola | 60 27 54 1010 | 37.41 8 0.79 8 0.073]
Hyuganatsu
X Kara 50 2 4 7 3.50 1 14.29 0 0.372| 0.06
X Nova 50 21 42 630 | 30.00 7 111 7 0.0‘IJ
Table 1 (Continue)
Crosses Range of Seedlings Percentage of
Female Male small seed undecided | 2X |8X fruits/T.seeds/seedlings
wi(g.) produced SX
X Minneola |0.037-0.19% 3 9 5 195 318 | 20.41
Miyauchi
X Kara 0.0384-0.136 0 1 4 4.00 18.79 80.00
Iyokan
X Nova 0.094-0.168 0 4 1 1.00 456 |20.00
X Minneola |0.050-0.006 6 0 2 0.27 0.20 25.00
Hyuganatsu X Kara 0.067-0.000 0 V] 0 0.00 0.00 0.00
X Nova 0.041-0.120 1 4 2 0.45 0.30 | 28.60
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ljig._ 1  Normat (top) and small (helow) pregerminated seeds from mature fruits of Mivguchi

Iyokan X Kara.
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Fig. 2 Diploid (left) and 2 triploid (right) seedlings from Miyauchi Iyokan X Kara
13 months after germination).

Fig. 83 Chromosomes of root-tip cells.. Diploid deft) and triploid (righty of Miyauckhilyiokip
X Kara (x2000).
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manauRugdu I Iddudui lifinda
oglugl 3x (Triploid=27) Taul¥dugnuay
(Tangor-Miyauchi Iyokan) uazifuﬁﬁuaﬂﬁm
#uTe (Hyuganatsu) oW iainaz ooy
d’uqnnmm'wq (Tangelo-Minneola, hybrid man-
darin-Kara, hybrid orange-Nova) &'lumoﬁu{
n'oﬂnng'hfjuﬁu Miyauchi Iyokan X Kara
MWdundrdugamaniidiu 3x (Triploid) gaila
80%, Miyauchi Ilyokan X ‘Minncola 29.41%,
Hyuganatsu X Nova 28.60%, Hyuganatsu X
Minneola 25%, Miyauchi Iyokan X Nova 20%
vosinudundrduganauiivinnudady
fitinadnuazlimoaguauia) Hysganatsu X
Kara) Ananudaduiiivunadn1difos 1 wia
uan hisnsanessguasiann ltiudunds
Huiteruysalld
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