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Fig. 1. Flower of male sterile (aborted anthers, MS) and
male fertile (normal anthers, MF).

Table 1. Male fertility and pollen viability of parents.

Variety Cross combination (Latinname) Male Pollen
fertility” fertility”(%)

Encore  C. nobilis “King'x C. deliciosa ~Willowleaf' MF 919
Minneola C. paradisi Duncan'XC. tangerina Dancy' MF 89.7
Murcott  parentage unknown, possibly tangor MF 87.2
Ponkan  C. reticulataBlanco(cv.NakanoNo. 3) MF 89.3
Seminole C. paradisi'Duncan'XC. tangerina Dancy' MF 926
Kiyomi  C.unshiu “Miyagawawase'x C. sinensis Trovita' MS -

“MF: Male fertile, MS: Male sterile (aborted anthers).

Y Pollen viability was determined by acetocarmin smear method.

Table 2. Segregation of male fertility/sterility in citrus hybrid seedlings made with
"Encore’ as a parent.

Crosscombination ~ No.of  Male fertility”  Expected X P
seedings MS M ratio

Encore XMinneola 61 8 53 1:3 459 0.02-0.05
1:7 0.021 0.8-0.9

Encore XMurcott 43 10 33 1:3 0071 0.7-0.8

Encore X Seminole 26 7 19 1:3 0.052 0.8-09

EncoreXPonkan 36 0 36 0:1 - -

Kiyomi XEncore 23 10 13 1:1 0.391 0.50.7

“MS: Male sterile (aborted anthers), MF: Male fertile.
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oo T 2= EEBFRIC, ROAVEREREIC L7z36EEDRMEE
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Table 3. Relationship between presumed parental genotype and expectedratio.

Type  Crosscombination No.of Parentalgenotypes Expectedratio
genes MS? MF?

Encore X Seminole MSXMF KiyomiXEncore 1T msmsXMSms 1:1
2 ms;ms;ms,ms, XMs,ms;ms,ms,

Fig. 2. Flowers of hybrid seedlings with aborted anthers MEXMF Encore XMurcott 1 MSmsXMSms 1:3
resulting from crosses of “Encore’ with "Minneola’, and 2 MS;ms;ms,ms,XMs;ms;ms,ms,

*Murcott' and ~Seminole', respectively. Encore X Seminole
HOE - RESHEETACHLLNMDOT, ©< @i@ﬂ:(i'j‘/:/n'?ih‘{t EncoreXMinneola = 2 MS;ms;ms,ms,XMs;msMS,ms,  1:7
‘Fua—)L OEBMBEEEFDORELUNACRIFEAERRLTVENSLT
HB EncoreXPonkan 1 MSmsXMSMS 0:1

w< OBRLICHBENSESLTVANED HERSHICT DL, <
DBALEFE LEEREEEEZEDS RO, LEEERBO TEELR L

sy

h B, ERE-HEETFRERRBORRE, A—#IEDETOERER or - MSMS,

MT, BEHFBOBEOHRELCESHINLE SHTHETS (Jones,

: _ “ MS: Male sterile (aborted anthers), MF: Male fertile.
1943) OLEARTH A, EROBETI, BFHEICP<DBRELERIEEZ

HOTNAEHESRENAAETHo LY (RS, 19825 Vardi - Y Anything out of MS,MS,,, MS,ms, or ms,ms, is fitted.
Spiegel-Roy, 1988) , ¥ >aUihVEETH, TEBBORAITAHN 2 Anything out of MS,MS;, MSms, or ms;ms, is fitted.
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Table 4. Citrus varieties used as parents.

Commonname Latin name (Cross combination)

Seedparents
Kiyomi C. unshiu "Miyagawawase' X C. sinensis Trovita'
E.0-217 Encore’ X C. unshiu " Okitsuwase'
H.F-97 C. unshiu “Hayashiunshiu' X C. sinensis'Fukuhara'
K.O0-14% Kiyomi X C. unshiu* Okitsuwase'
K.0-21° Kiyomi X C. unshiu " Okitsuwase'

Pollen parents

Fairchild C. clementina " Clementine' XOrlando”

Minneola C. paradisi” Duncan'X C. tangerina Dancy’'

Murcott parentage unknown, possibly tangor

Page Minneola X C. clementina’Clementine'

Ootaniiyokan  C.iyo Hort. ex Tanaka

Robinson C. clementina " Clementine' XOrlando

K-4¢ C. unshiu “Hayashiunshiu' X C. clementina Clementine'
K-14* Encore” X C. reticulata *NakanoNo. 3ponkan'
No.2700* Kiyomi X C. sinensis Trovita'

“*These hybrids are selected in Kuchinotsu Branch, Fruit Tree Research Station.

Y Encore: C. nobilis *King'X C. deliciosa * Willowleaf’,
Orlando: C. paradisi* Duncan'XC. tangerina Dancy'

Fig. 3. Standard for determining the degree of male fertility.
1: Aborted anthers “Kiyomi', 2: Poor yield of pollen-grains
“Encore’, 3: Medium yield of pollen grains 'Miyauchi iyokan',

4: Rich yield of pollen grains “Hassaku'.
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Table 5. Number of seeds per fruit and percentage of
seedless fruits of seed parents with aborted anthers.

Variety Number of seeds Percentage of
per fruit’ seedless fruits?
Kiyomi 0.740.26 820
E.O-21 06+0.15 64.0
H.F-9 104024 56.0
K.O-14 014006 96.0
K.0-21 0.140.10 980

? Average of 50 open pollinated fruits.

Table 6. Pollen yield, pollen viability, number of seeds per fruit and percentage of
seedless fruits of pollen parents.

Variety Pollen yield” Pollen fertility* Numberofseeds Percentage of

) per fruit®  seedless fruits?
Fairchild poor 86.2 624091 60
Minneola medium 89.7 46+1.10 500
Murcott poor 822 11.340.85 20
Page medium 82.1 0.7+0.26 889
Ootaniiyolan ~ medium 89.3 2.140.53 400
Robinson poor 94.7 16+0.36 540
K-4 poor 66.8 04+0.19 840
K-14 poor 931 82+0.76 40
No.2700 poor 919 084022 620
“See footnote on Table 5.

Y Standard varieties giving poor, medium and rich pollen yield are Encore,
Miyauchi iyokan and Hassaku, respectively (Fig. 1).

* Pollen viability was determined by an acetocarmin smear method.
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Table 7. Distribution of male fertility and number of seeds per fruit in hybrid citrus

seedlings.

Crosscombination ~ No.of Male fertility No.of Number of seeds
flowers (Pollen yield”) fruits per fruit*
observed MS’ Poor Medium Rich obsened 0O Few Medium Many

E. O-21 XFairchild 44 17 2 5 0 21 0O 10 9 2

E.O0-21 XMinneola 44 10 23 1 0 28 3 10 1N 4

E.O-21 XMurcott S 1 0 4 0 0 - - - -

H.F-9 XK-14 18 4 1N 3 0 10 0 3 6 1

H. F-9 XMinneola 12 3 6 3 0 6 2 2 2 0

H.F-9 XMurcott 12 7 5 0 0 8 1 2 4 1

K.0O-14 XMinneola 1 2 7 2 0 0 - - - -

K.0O-14 XMurcott 14 5 9 0 0 14 2 6 6 0

K.O-14 XPage 18 10 6 2 0 10 4 4 1 1

K.0-21 XK-14 6 3 2 1 0 7 4 3 0 0

K.0-21 XMinneola 4 1 2 1 0 4 1 1 2 0

K.0-21 XRobinson 11 3 8 0] 0 1 7 3 1 0

Kiyomi XK-14 21 16 5 0 0 12 9 1 2 0

Kiyomi X K-4 27 17 6 4 0 20 8 10 1 1

KiyomiXNo.2700 30 19 9 2 0 19 1 8 O 0

Kiyomi XOotaniiyokan 65 37 27 1 0 36 26 7 3 0

Kiyomi X Page 23 9 13 1 0 14 7 4 1 2

Kiyomi XRobinson 48 5 4 2 0 38 24 13 1 0

“MS: Male sterile (aborted anthers).

Y See footnote on Table 6.

*Few: 1-5, medium: 5-10, many: more than 10.
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Table 8. Segregation for aborted anthers in citrus hybrid seedlings made with *Fairchild'

k)

“Murcott', "Page’, " Ootaniiyokan', 'K-4',"K-14'and" No.2700'aspollenparents.

Cross No. of Male fertility’ Expected X P

combimation seedlings MS MF ratio

H.F-9 XK-14 18 4 14 1:1 556  0.001-0.01
K.0-21XK-14 6 3 3 1:1 0.00 09«
Kiyomi XK-14 21 16 5 1:1 576  0.001-0.01
Total 45 23 22 1:1 0.02 0.8-09
K.0-21 XMurcott 5 1 4 1:1 1.80 0.1-0.2
H.F-9 XMurcott 12 7 5 1:1 0.33 0.50.7
K.O-14 XMurcott 14 5 9 1:1 1.14 0.2-0.3
Total 31 13 18 1:1 081 0.30.5
K.0-14XPage 18 10 8 1:1 0.22 0.5-0.7
Kiyomi X Page 23 9 14 1:1 109 0.2-0.3
Total 41 19 2 1:1 0.22 0.50.7
E. O-21 X Fairchild 44 17 27 1:1 228 0.05-0.1
Kiyomi X K-4 27 17 10 1:1 1.81 0.1-0.2
KiyomiXNo. 2700 30 19 1 1:1 2.13 0.1-0.2
Kiyomi X Ootaniiyokan 65 37 28 1:1 125 0.2-0.3

“MS: male sterile (aborted anthers), MF: male fertile.



Table 9. Segregation for aborted anthers in citrus hybrid seediings made with "Minneola' and
"Robinson'aspollenparents.

7 DIEBBO—HBLTES5T, BTHOFE LW BEORESERE n
AJREM b H D,

Cross No.of  Male fertility? Expected X° P Expected X° P ARECEVTHE, JHREBTOVORILETEBERD ST, HHy
combimation seedlings MS MF ratio ratio EHOHCE>TESDEDNH HBDOD, BFROLEITBRTH - /-,

F.O-21XMinneola 44 10 34 1:1 13.09 <0001 1:3 0.12 0708 CDEMNS, PLORILAESRHEBEDEFREOBEGFRICERNSIZNS &M
H. F-9 X Minneola 12 3 9 1:1  3.00 00501 1:3 000 09 EZohi,

K.0-14XMinneola 11 2 1:1 445 0.020.051:3 0.27 0.50.7 =7, TEBBROBENE, MBARICEITZIOKDBRILETEBERD S8
K.0-21XMinneola 4 1 3 1:17 100 0305 1:3 000 0% CRBERELE, 'SX435 RY ‘OEVYY #EMBELEES
Total 71 16 55 1:1 2142 <0001 1:3 023 0.507 TOMDRIBEENR & LImBITLERT, < 0B LERE OHREHIE

Mot THIE, TRAAT RY OELYY EZhLSOEMELD
CO21XRobison 11 3 8 1:1 227 0102 1:3 003 0809 B < DBILICHT 3 RETFRICERSH S THERERL TS DD LR

KiyomiXRobinson 48 5 43 1:1 3008 <0001 1: 544 0.01-0.02 b,
Total 59 8 51 1:1 3134 <0001 1:3 412 0.02-0.05 TIT, BAEDBICEIT 2P OBILEERERDODBELICO N TR

w

“MS: male sterile (aborted anthers), MF: male fertile.
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