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Pollen Tube Growth, Fertilization and Seed Development in Hyuganatsu (Citrus tamurana) Seedless Cultivars
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Summary

‘Muroto-Konatsu’ and ‘Nishiuchi- Konatsu’ are seedless bud mutants of Hyuganatsu (Citrus
tamurana) which were examined for their bases of seedlessness.

-1. There were no significant differences in the numbers of ovules and locules per ovary among
‘Muroto - Konatsu’, ‘Nishiuchi- Konatsu’ and common type Hyuganatsu.

2. When ‘Muroto - Konatsu’, ‘Nishiuchi- Konatsu’ and the common type were pollinated with pollen
from ‘Suisho-Buntan’ pummelo, the pollen tubes barely penetrated the pistil of ‘Muroto-Konatsu’,
whereas they grew down to the ovary of ‘Nishiuchi- Konatsu’ and the common type. Hence, ‘Muroto-
Konatsu’ had a few fertilized ovules which failed to set seeds, whereas ‘Nishiuchi- Konatsu’ and the
common type had the same number of pollen tubes in the upper part of their ovaries 14 day after
pollination and set an equal of fertilized ovules and seeds.

3. Self-pollination and reciprocal pollination were performed in ‘Nishiuchi-Konatsu’ and the
common type. In self- pollinated ‘Nishiuchi-Konatsu’, the pollen tubes penetrated into upper part of
the ovary. Hence, a few fertilized ovules were produced. In reciprocal pollinated ‘Nishiuchi- Konatsu’
and the common type and self- pollinated the common type, the pollen tubes penetrated only into
middle part of the styles. Hence no fertilized ovules were produced.

These data indicate that the seedlessness of ‘Muroto-Konatsu’ results from the inhibition of pollen
tube growth into the pistil when cross - pollinated, whereas in ‘Nishiuchi- Konatsu’, which is partially
self- compatible, it is nearly always seedless because of poor pollen growth when self- pollinated. We
conclude that seedless cultivars ‘Muroto - Konatsu’ and ‘Nishiuchi- Konatsu’ mutated in the characters
of the pistils on cross- compatible and self- incompatible, respectively.
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Table 1. Numbers of ovules and locules in Hyuganatsu
cultivars and common type” .

Cultivar Ovule/Ovary Ovule/Locule Locule/Ovary
Muroto - Konatsu 50.1 4.8 10.5
Nishiuchi- Konatsu 53.0 5.0 10.6
Common type 52.6 49 10.7

*Values are means of 10 replications.
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Fig. 1. Penetration of ‘Suisho-Buntan’ pummelo pollen tubes Fig. 2. Pollen tube penetration into the pistils of Hyuganatsu
into the pistils of Hyuganatsu cultivars (1999). Different common type and ‘Nishiuchi— Konatsu’ by self- polli-
letters among three columns represent significant differ- nations and reciprocal pollinations (1999). Different letters
ences by Duncan’s multiple range test (P<0.05, n=5). among four columns represent significant differences by
Duncan’s multiple range test (P<0.05, n=5).
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Tabla 2. Penetration of ‘Suisho- Buntan’ pummelo pollen tubes into the pistils of Hyuganatsu
cultivars and common type (1998).

Days after o No. of pollen tubes in pistil
.. Part of pistil
pollination ‘Muroto- Konatsu’  ‘Nishiuchi - Konatsu’ Common type
Upper style 224.8 - 259.2
3 Middle style 0.0 - 0.0
Style base 0.0 - 0.0
Upper ovary 0.0 - 0.0
Upper style 207.2 295.6 2422
. Middle style 17.8¢ 35.2b 564 a
Style base 02b 194 a 214a
Upper ovary 0.0b 88a 00b
Upper style 163.0 - 105.0
10 Middle style 18.2 - 322
Style base 11.8 - 17.8
Upper ovary 00b - 10.0a
Upper style 183.6 188.8 167.4
14 Middle style 340b 38.8b 56.2a
Style base 158b 250a 244 a
Upper ovary 36D 170a 164 a

? Different letters among cultivars and common type represent significant differences by Duncan’s
multiple range test (P<0.05, n=5).

Table 3. Percent fertilized ovules in Hyuganatsu cultivars and common type pollinated with
‘Suisho- Buntan’ pummelo®.

Days after pollination

Year Seed parent
3 7 10 14 17
Muroto - Konatsu 0.0 0.0 0.0 10.0 0.0
1998 Nishiuchi- Konatsu - 0.0 - 64.3 -
Common type 0.0 0.0 333 75.0 60.0
Muroto - Konatsu 0.0 0.0 0.0 0.0 0.0
1999 Nishiuchi- Konatsu 0.0 0.0 16.7 50.0 58.3
Common type 0.0 0.0 18.2 63.6 63.6

“ Fertilization was estimated by free nuclear division in embryo sac.
Values are based on 28~36 ovules.

Table4. Percent fertilized ovules in Hyuganatsu common type and ‘Nishiuchi- Konatsu’ by selfing and
reciprocal pollinations (1999).

Days after pollination

Seed parent Pollen parent
3 7 10 14 17
Nishiuchi - Konatsu Common type 0.0 0.0 0.0 0.0 0.0
Nishiuchi- Konatsu Nishiuchi- Konatsu 0.0 0.0 0.0 6.7 133
Common type Common type 0.0 0.0 0.0 0.0 0.0
Common type Nishiuchi - Konatsu 0.0 0.0 0.0 0.0 0.0

* Fertilization was estimated by free nuclear division in embryo sac.
Values are based on 30~36 ovules.
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Table 5. Number of seeds in Hyuganatsu cultivars and common type pollinated with pollens of ‘Suisho-Buntan’

pummelo (1999).
No. of ovules and seeds per fruit
Seed parent Weeks after Unfertilized Seed No. of fruit
pollination investigated
ovule Total Developing Aborting

Muroto - Konatsu 6 56.5 a* 0.0b - - 3

Nishiuchi- Konatsu 9 64b 38.2a 36.8 ab 14 5

12 9.6b 364a 33.0b 3.4 5

Common type 9 6.4b 420a 40.2a 1.8 5

12 6.5b 395a 36.0ab 3.5 3

? Different letters within columns represent significant differences by Duncan’s multiple range test (P<0.05).

BRZICRE LcEFRADONT, TXTIAZERET
Hote. ‘WHNE EEBROEHEZN B L CESRE
T, BRODIETFHERETE WD .
5. EMOZREED

‘PEA/NE 6 JOEBEREENEE LT HEXE I
THT 5 E, IHEOMBICERED SN -1 (F—
FAENE). ZRIOTHhHZHM I0EEISFY S, R
B17THBOZERIT HN/NE 2 61.5%, HERH
50%THb, ‘FRNE E2ZHLIBEI, PLPREVLHE
mAA SN (B 6K ) X 6 AMEOE L ‘TP
B 2687, EEZRNS525THY, ‘BPAVNE’ TRRE
WEIE S A SN NEEERED SNSh -7 (BTR).

Table 6. Percent fertilized ovules in “Tosa- Buntan’ pummelo
polinated with Hyuganatsu common type and
‘Nishiuchi- Konatsu’ pollens (1999)°.

Days after pollinatiion

Pollen parent
3 7 10 14 17

30.8
25.0

61.5
50.0

61.5
50.0

Nishiuchi- Konatsu 0.0 0.0
Common type 0.0 0.0

? Fertilization was estimated by free nuclear division in embryo
sac.
Values are based on 30~39 ovules.

Table 7. Number of seeds in ‘Tosa-Buntan’ pummelo
pollinated with Hyuganatsu common type and
‘Nishiuchi- Konatsu’ pollens (1999).

Weeks NO',(?f No. of No. of
Pollen parent after unfertilized seed per fruit
poltination *""°P"  fruit  investigated
fruit
Nishiuchi- Konatsu 6 10.0 68.7 3
Common type 6 32.0 525 4
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