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Summary

Growth and morphology of pollen tubes and formation of seeds were investigated in
several Liltum species and cultivars after self-, intraspecific and interspecific pollination
by two pollination methods: stigmatic and cut-style pollination.

1. The relative pollen tube length as a percentage of the style length from the stigma to
the base of style was 100% for 96 to 120 hr after stigmatic pollination between compati-
ble mating partners; it was significantly less between incompatible partners because pol-
len tube growth was retarded. In the latter case, growth inhibition was evident 24 hr af-
ter pollination. Based on the relative tube length, L. longifiorum ‘Hinomoto' and ‘Georgia’
had a stronger tendency for self-incompatible reaction than did L. x ‘Enchantment’.

2. There was a possible relationship between the intensity of the self-incompatible
reaction and the rate of deformed pollen tubes having bulbous or rugged tips. The de-
formed tubes made up 60 to 70% of the population after self-pollination of L. longiflorum
‘Hinomoto’ and ‘Georgia’; they were 37% in L. x ‘Enchantment’ and less than 10% in
other compatible matings.

3. Viable seeds were obtained in the compatible mating by cut-style pollination as well
as by stigmatic pollination. The number of seeds produced by the former method was sig-
nificantly smaller, ranging from 10 to 50% of the latter. In the self-incompatible mating
viable seeds were also obtained in L. longiflorum ‘Georgia’ and L. x ‘Enchantment’ by the
cut-style pollination but not in L. longiflorum ‘Hinomoto'.

4. After self- and intraspecific pollination of L. longiflorum ‘Hinomoto' and ‘Georgia’ by
cut-style pollination, pollen tubes were observed by a scanning electron microscopy. Pol-
len tubes of self-pollinated ‘Hinomoto’ passed by or stopped in front of the micropyles but
did not enter them. In other matings, the pollen tubes entered the micropyles even t/hough
some had deformed, flat tips.
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Table 1. Effect of floral age and excised style length on
fruit and seed sets in L. rubellum .

Days Excised Number of
after style
thesis length Flowers Fruits Seeds
anthesi (mm) pollinated  obtained (%) per fruit
0 15 16 12 ( 75)* 31
25 9 8 ( 89) 37
ST 17 16 ( 94) 74
3 15 10 9 (90) 35
25 11 9 ( 82) 45
5 15 12 12 (100) 36
25 8 7 (88) 45
7 15 12 8 ( 67) 33
25 17 13 ( 76) 36
¢ (pumber of fruits obtained/number of flowers

pollinated) x100.
¥ ST indicated stigmatic pollination as a control.
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Fig. 1. Relative growth curves of pollen tubes expressed
as a percentage of style length in self- and intraspe-
cific pollination of Lilium spp. Self-pollination : L.
longifloram ‘Hinomoto’ (W), L. longiflorum ‘Georgia’
(O), L. x ‘Enchantment’ (&), L. speciosum ‘Uchida’
(W), L. rubeltum (). L. regale (). Intraspecific
pollination : L. longiflorum ‘Hinomoto'x L. longiflorum
‘Georgia’ (@), L. longiflorum ‘Georgia’x L. longiflor-
wm ‘Hinomoto’ (V7).
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Fig. 2. Fluorescence photomicrographs of deformed pollen tubes of self-pollinated L. longif-
lorum "Hinomoto’ observed at different time after stigmatic pollination. (A) 24 hr; pol-
len tubes with swollen tip. (B) 96 hr; protuberance (arrow) formed at a region
away from a pollen tube tip. (C) 120 hr; a pollen tube with a deformed bulbous tip
(left arrow) and a normal pollen tube (right arrow). (D) 144 hr; a pollen tube with
an intensively swollen tip. Bars represent 20 zm.
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Fig. 3. Percentage of abnormal pollen tubes of Lilium spp. observed at different time after stigmatic pollination.
(A), (D), (E) and (F) : self-pollination. (B) and (C) : intraspecific pollination.
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Table 2. Fruit and seed sets in self, intraspecific, and interspecific pollination of Lilium species by stigmatic (ST) and
cut-style (CS) pollination.

1992 1993
o Pollination Number of Number of

Pollination methods = :

Flowers Frux_ts Seeds Flowers Frun_ts Seeds
: obtained per . obtained per
pollinated (%) fruit pollinated (%) fruit

Self pollination

L. longiflorum ST 30 0 ( 0)* 0 30 0( 0 0
‘ Hinomoto’ CS 30 0 ( 0 0 30 0( 0 0

L. longiflorum ST = = - 30 0( 0 0
* Georgia’ CS = — - 25 7 ( 28) 15

L.x* Enchantment’ ST 24 0( 0 0 40 0 ( 0 0

CS 24 7 (29) 10 20 6 ( 30) 12

L. speciosum ST 23 0( 0 0 36 11 ( 31) 60
‘ Uchida' CS 32 19 ( 59) 8 50 28 ( 56) 13

sk

L. rubellum ST 20 18 ( 90) 55 17 16 ( 94) 74

CS 15 12 ( 80) 22 17 14 ( 82) 37
dokk sokesk

L. regale ST 10 10 (100) 199 = - =

CS 10 10 (100) 65 = = =
ook

Intraspecific pollination

L. longiflorum ST - = = 25 25 (100) 215
‘ Hinomoto' CS = = - 25 9 ( 36) 23
X *okk

L. longiflorum
‘ Georgia’

L. longiflorum ST — — - 20 18 ( 90) 173
* Georgia’ CS - - - 24 8 (33) 16
x Hokeok

L. longiflorum
‘* Hinomoto’

Interspecific pollination

L.X* Enchantment’ ST 20 14 ( 70) 135 23 22 ( 96) 161
X CS 20 12 ( 60) 34 23 20 ( 87) 36

L. maculatum Ak okk

L. speciosum ST = == — 47 42 ( 89) 79
* Uchida’ CS = = = 20 13 ( 65) 34
X Aok

L. auratum

*** Significant difference of T at==0.005 between stigmatic and cut style pollination.
? Parenthesized figures represent (number of fruits obtained/number of flowers pollinated) x100.
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Fig. 4. Germination rates of seeds obtained by stigma-
tic and cut-style pollination. A I L. x ‘Enchant-
ment’ self-pollinated by cut-style pollination
(@), and crossed with L. maculatum by stigmatic
(O) and cut-style (M) pollination. B : L. regale
self-pollinated by stigmatic ((J) and cut-style
(&) pollination.
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Fig. 5. Scanning electron micrographs of pollen tubes (arrow) inside the ovaries of L. longiflorum after stigmatic

(control) and cut-style pollination. Stigmatic pollination :
(B), a pollen tube of ‘Georgia’ penetrating a ‘Hinomoto’ micropyle;

placenta in between the ovules of ‘Georgia’ ;

(C), a pollen tip of ‘Hinomoto’ penetrating a ‘Georgia’ micropyle. Cut-style pollination 5

(A), pollen tubes of ‘Hinomoto' growing over the

(D), a normal ‘Hinomoto’

pollen tube penetrating a ‘Georgia’ micropyle; (E), a ‘Georgia’ pollen tube with a deformed flat shape entering a
‘Hinomoto’ micropyle. Note the difference from that of (B); (F), a few pollen tubes of self-pollinated ‘Hinomoto'
growing between ovules but in (G) the pollen tube returns in front of a micropyle; and (H), a self-pollinated
‘Georgia’ pollen tube with a deformed flat shape penetrating a micropyle. These scanning electron micrographs were
made 120 hr (A to F and H) and 144 hr (G) after pollination.
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