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Studies on the Breeding of All-male
Cultivar in Asparagus
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Observation on the flower development

and fruiting in all-male strain
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(Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Fig. 1. Classification of flower structure

in asparagus.
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Table 1. Comparison of flower structure in all-male strain ‘SM-1
and ‘Mary Washington 500 W’
Flower structure* MW 500 W & SM-1 MW 500 W ¢
(%) (%) (%)
Type 1 8.3 0 0
2 45.8 0 0
3 375 10.5 0
4 8.3 68.4 0
5 0 211 0
6 0 0 100
* Shown in Fig. 1.
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Fig. 2. Comparison of pistil size in all-male
strain ‘SM-1’ and ‘Mary Washington 5 L
500 W’.
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Fig. 3. Percentage of plants bearing fruits in
all-male strain ‘SM-1’ in each year
from 1977 to 1980.
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Table 2. Fruiting of some plants in all-male strain ‘SM-1’ in each
year from 1977 to 1980
Mark Mark Mark
of 1977 1978 1979 1980 of 1977 1978 1979 1980 fo 1977 1978 1979 1980
plant plant plant
1 + L - 16 - - - s 31 + - - =
2 - o~ - 17 I - 32 + - - -
3 - - - 18 + - + = 33 o+ L
- 19 W+ o+ - 34 T
5 -+ €L + -+ 20 + L -+ — 35 +# + L L
6 - - - - 21 - - - - 36 s
7 - - - 22 # oL - - 37 L - - -
8 + — — - 23 + — <+ . 38 m . 4T ~
9 #oH o~ 24 - 39 - -
10 H# # + + 25 A+ — L — 40 L X — _
11 N 26 £ - = = 41 # — - -
12 -~ o+ - s 27 £ - = = 42 e
13 - - 28 T 43 - o+ - -
14 +#+ — — — 29 L — — — 44 i 4 € —
15 + - - = 30 + - - - 45 - - -

—:.0, +:1~20, +: 21~50, # : 51~100, # : more than 101 fruits.

Table 3. Fruiting of plants in all-male strain ‘SM-1" in 1977
Classification of Classification of
plant by number Number Percentage plant by number Number Percentage
of fruits borne on | of plants of fruits borne on | of plants
a plant (%) a plant (%)
1-100 77 61.1 801- 900 1 0.8
101-200 18 143 901-1,000 1 0.8
201-300 8 6.3 1,001-1,100 1 0.8
301-400 4 3.2 1,101-1,200 2 1.6
401-500 4 3.2 1,201-1,300 0 0
501-600 4 32 1,301-1,400 0 0
601-700 2 1.6 1,401-1,500 1 0.8
701-800 3 24 Total 126 100
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Fig. 4. Ratio of seedless fruits against all fruits
in the fruit-bearing plants classified by
number of fruits in all-male strain ‘SM-1’

I: Plants bearing 1 to 20 fruits, II: 21-50
fruits, III: 51-100 fruits, IV: more than
101 fruits.
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Fig. 5. Average number of seeds per fruit in the
fruit-bearing plants classified by number
of fruits in all-male strain ‘SM-1",

I: Plants bearing 1 to 20 fruits, 1I: 21-50
fruits, III: 51-100 fruits, IV: more than
101 fruits.

Table 4. Number of seeds produced
from all male strain ‘SM-1’

Number of

“Classification of Number of mature

plant by number| seeds per plant| seeds per plant
ofoiru;tp})ac;rtne Min. Max. ' Min. Max.
1- 20 1 40 0 33
21- 50 21 73 0 57
51-100 44 175 0 172
over 101 105 2,462 0 1,019
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Fig. 6. Comparison of weight of 100 fruits in
all-male strain ‘SM-1” and ‘Mary Wa-
shington 500 W’,
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Table 5. Germination of seeds produced from all mail strain ‘SM-1’
Mark of plan | ool [ Nomber of seeds_| Numbes of [ Number of | perentae

) duced Mature | Immature planted minated (%)

17 20 7 14 0 0

47 3 0 0
60 .6 12 12 0 0
102 b 25 5 3 60.0
" 103 5 7 4 57.1
106 1 0 0
109 25 31 31 14 45.2
123 20 23 23 8 34.8
124 8 11 11 7 63.6
126 2 2 2 1 50.0
Total 122 99 10 109 37 33.9
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Summary

Eight hundred and sixty of asparagus plants be-
longing to all-male strain ‘SM-1’ with the genotype
of Mm and phenotype of male, which were bred
by hybridization between a supermale plant and a
female plant, were planted in the field, and flower

development and fruiting were observed through
1977 to 1980. The results obtained are summarized
as follows:

1. All flowers in the ‘SM-1" developed complete
stamens similar to that of a male flower in ‘Mary
Washington 500 W’, but a distinct difference in the
developmental stage of pistil was observed between
‘SM-1’ and ‘MW 500 W,. Namely, the length of
the pistil of the flower in ‘SM-1’ is longer than
that of male flower of ‘MW 500 W’, and is shorter
than that of female flower of ‘MW 500 W’. No
difference in morphogenesis of the pistil was ob-
served between the plants bearing many fruits and
no fruit in ‘SM-1".

2. A difference in quantity of fruits was ob-
served in each year from 1977 to 1980. Namely,
the percentage of plant bearing fruits was 14.7%
in 1977, and was only 5-6% in 1979 and 1980. On
the other hand, the average number of fruits per
plant in 1977 was much larger than that in 1978-
1980, and maximum number of fruits appearing on
a plant in ‘SM-1" was 1,492 in 1977.

3. The average number of mature seeds per
fruit was 4.8 in ‘MW 500 W’, but was only 0.4-0.6
in SM-1. Percentage of seedless fruits in ‘SM-1’
was 5 to 10%. Germination rate of these seeds
was about 34%.

4. From the results mentioned above, it was
clarified that a possibility of bearing some fruits
including seeds with germinability exists in grow-
ing asparagus plants belonging to an all-male
strain. It would be very important that all {ruits
borne on the all-male strain and all of seedlings
developed from the seeds in the field must be
removed from the field because some of them have
genotypes of female (mm) genetically and produce
intact female plants.



