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Summary

Self and cross-incompatibility/compatibility of citrus were determined by pollen tube growth in the
style. Ichang papeda and pummelo ‘Matou anyu’ were self-incompatible, whereas two papeda accessions,
five accessions classified as citron and its relatives, and two hybrids, ‘Hayaka’ and ‘Haruka’, were
self-compatible. Of the 396 cross combinations among 26 self-incompatible accessions including 111
reciprocal crosses, ‘Ariake’ and Clementine, Kunenbo and Yamabuki, and Keraji and Kikai-mikan were
cross-incompatible. Remaining 390 cross combinations were cross-compatible.
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Table 1 Pollen fertility and self-incompatibility/compatibility of citrus accessions used in this study.

Self-incompatibility/compatibility

Accession Latin name Pollen No.of No.of No. of pollen tubes’  SIor
Cross combination fertility” days flowers Top Middle Base §C*
(%) after observed ofthe ofthe ofthe
polli- style  style  style
nation

Papeda

Ichang papeda C. ichangensis Swing. 92.8 7 4 62.1 4.5 0.3 SI

Macroptera C. macroptera Montr. 86.8 7 4 100<  100< 100< SC

Purutto C. hystrix DC. 93.3 7 4 100< 91.0< 55.8< SC
Citon and its relatives

Marubusshukan C. medica L. 90.4 7 3 81.7< 80.7< 70.0 SC

Mexican lime C. aurantifolia (Cristm.) Swing. 30.3 7 7 584< 46.1 213 SC

Bergamot C. bergamia Risso et Poit. 40.0 7 3 100<  63.7< 24.0 SC

Balotin bergamot C. balotina Poit. Et Turp. 84.5 6 3 100<  100<  84.3 SC

Lemonreal C. excelsa Wester 53.3 7 4 100<  100< 79.5< SC
Pummelo

Matou anyu C. maxima (Burm.) Merr. 98.3 6 4 30.8 1.8 0.0 SI
Hybrid

Hayaka C. unshiu x C. reticulata 90.1 6 4 100<  92.5< 69.0< SC

Haruka C. tamurana hybrid 88.7 7 4 100<  84.8< 37.0 SC

“ Pollen fertility was determined by acetocarmin method according to Ueno (1986).
¥ When numbers of observed pollen tubes were more than 100, we counted them as ‘100<’. In this case, we could not caluculate exact
mean number. We caluculated mean number by regarding *100<’ as 100, and add *<’.

* SI: self-incompatibility, SC: self-compatibility.
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Table 2 Cross-imcompatible/compatible of citrus analyzed in this study.

No. Accession

Latin name (Cross combination)

Pollen parent

incompatible

Cross-

Cross-
compatible

1 Anseikan
2 Banokan
3 Hayasaki
4 Benimadoka

5 Suisho buntan

6 Chandler
7 Mato anyu
8 Hassaku

9 Otachibana
10 Hyokan

11 Kawachi bankan

12 Fusuu

13 Kikudaidai

14 Clementine

15 Ariake

16 Hyuganatsu

17 Kunenbo

18 Keraji

19 Kikai-mikan

20 Shiikuwasha
(Okitsu)

21 Koji

22 Kimikan

23 Fortune

24 Nova

25 Minneola
26 Yamabuki

C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. maxima (Burm.) Merr.
C. hassaku hort. ex Tanaka
C. ootachibana hort. ex Y. Tanaka
C. ampullacea hort. ex Tanaka
C. kawachiensis hort. ex Y. Tanaka
C. rokugatsu hort. ex Y. Tanaka
. canaliculata hort. ex Y. Tanaka
clementina hort. ex Tanaka
. sinensis * C. clementina

C.
C.
C
C. tamurana hort. ex Tanaka
C. nobilis Lour.

C. keraji hort. ex Tanaka

C. keraji hort. ex Tanaka

C. depressa Hayata

C. leiocarpa hort. ex Tanaka

C. flaviculpus hort. ex Tanaka
C. clementina > C. tangerina
C. clementina

x (C. paradisi x C. tangerina )
C. paradisi > C. tangerina

C. yamabuki hort. ex Y. Tanaka

15
14

26

19
18

17

2345678910111213 1416192021 22232425
134578910111416172425

461416

714

134891315162021222425
2457891113161722

23

1345679111213 141617 192021222324 25
13456781315161719202122232425
34678911121516172425

134567891213 141619 2022232425
123456791013 141718 19202425
123456781012141617 192021 222425
2467817 1820222425

13568910111213 162021222325
1456789111213 1417 19202122232425
1345678910111213 14161920 2122232425
12345678910111213 141617202125

16 22 23 24

2345678910111213 14161718 192122232425

123456789111213 141617 192023 2425
12345678910111213 14151617 18202123 2425
12345678910111213141617 182021222425
12345678910111213 141617 182021222325

13456789111213 141617 1821222324

Table 3 Number of pollen tubes observed in the style of cross-incompatible combination in this study.

No. of No. of No. of pollen tubes

Cross combination days flowers Top Middle Base

after observed of the of the of the

pollination style style style
Ariake x Clementine” 6 4 33.8 15.8 0.3
Clementine x Ariake” 8 8 24.7 2.7 0.0
Kunenbo x Yamabuki 8 3 11.7 33 1.7
Yamabuki x Kunenbo 6 5 19.0 1.8 0.0
Keraji x Kikai-mikan” 7 4 19.5 2.8 0.8
Kikai-mikan x Keraji “ 7 5 7.8 1.6 0.4

“ These results were reported in Yamamoto et al. (2006, 2010).
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