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Stadies on the seed raising of onion

1) On the flower period and the flowering behavior

2) On the length of styles and receptive period of pistils
Tadao MASUDA and Kivoshi HAYASH1

The seed production of onion is the most unstable seed raising industry in Japan.

For example, in Taisha district (Shimane prefecture) the seeds of onion were produced
successfully in 1946 and 1949, and seed productions were fairly good in 1947 and 1953,
but in 1950, 1951, 1952, and 1954 the productions were unsuccessful.

From the results of many previous investigations, it is said that the factors responsible
for the failure of seed production of onion are as follows :

1) Damage by the onion thrips (Thrips Tabasi Lind. ).

2) Effect of bad weather (especially, heavy rainfall and high humidity), in the
flowering period, which is harmfull to pollination directly or indirectly.

3) Injury of downy mildew (Peronospora Schneideni Ungl. ).

4) Shortage of sunshine during the ripening period in June to July.

And it seemed that these facters not only affect seperately the seed production, but also
they are related to one another. But no final conclusion was arrived at yet.

Therefore, the following experiments wers carried out to explain the important causes
of unstableness of onion seed production in South Japan.

(1) On the flower period and the flowering behavior of the onion.

This observation was carried out to know the flower period and the flowering behavior
of onion in Okayama in 1952.

The results obtaind were summarized as follows :

1) The opening of onion flowers began on the 31th May and ended on the 28th June,
and therefore, the duration of flowering period was 29 days.

2) In the duration of 15 days from the 8th to the 22th of June, the number of open
flowers corresponds to 84.99% of the total number in the season.

3) The number of open flowers per day was influenced by the number of hours with
sunshine on the day of, or the day before flowering.

4) The maximum number of florets per umbel which opened during flowering period
was 842 and the average number, 291.

5) The greater the number of open flowers per umbel, the longer was the flowering
duration.
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(2) On the length of styles and receptive period of pistils.

The experiments were carried out to observe the elongatidn of onion styles and the
receptive period of individual flowers after opening.

1) The styles of onion flowers gradually elongate with ripening.

2) The majority of the styles seemed to reach 4 m.m. or more after all 6 authers
dehisced. For example, when the numbers of dehiscence were 6, 5, 4, and 3 or below
the percentages of styles with length of 4 m.m. or more were 31.4, 4.2, 3.9, and 0.0
respectively.

3) The style is morphologically perfected, therefore, not on the opening day, but
perhaps on the second day or after.

4) In this experiment, the receptivity of onion flowers appears on the second day after
opening and ceases entirely after they have been open 5 days.

5) It should be pointed out that the morphological and functional development of the
pistil does not complete on the day of opening.
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Figure. 1. Effect of weather on the flowering behaviour of Onion
(SENSHU-KI)——-1952
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Table 1

Total number of open florets Per umbel
in relation to the flowering date

ns.
1 TEERIC R 2 BATESIIEE 2 Rl /R 7
WL ThHOT, FMAEL Lo ThHfERE

TULRdOIX28HM©, HOBTERL 557

Tt | Ve | Db ambal TETHOR. Bb S B RTERD 827

— Lk DBOSTEOFTE BT 1A RS, 7847E,
:? 2 ﬁi TI8ECIE 22ARI 2 o CEY, 14~21H
S 1 450 ORISR S 0TES b 0 5% 5D
6. 3 13 493 7o. X 1ERCEEHOEL S 02D
6. 4 35 390 X, 6 A7 BreBeEiid fERRD 8427E,
6.5 39 389 RnT6 A4 HOS03ET, TEETHE
gj i ;i WIFETH ot i3 1IEHT 1 HIckd
6. 8 56 260 LB 6 AIBR O 10778 T, &
6. 9 2 164 WTL7EH © 104 7E, 18H DO8fE &m0 TRE
6.10 27 234 .
6.11 2 189 LTERRC IG5 B0 L BITE AR 2 O B8
g : : a3 MR L TR, BitHoS»
6. 14 35 159 TEFRERTEL R E .
6.15 6 261 W TRk OB &5 &, BEEHOMI
6.16 1 209 BRELDOTREVWREZELZLR D
- - o T, HEEROTREOBE IR T 5
’ ) 2%, 5 A 3LHIBEF 4D e fEERIT 45 509
Total ’ 417 } 4941 TE, 6F18HITR: & 150 AR T L5143

BEHEEHOLWEXRLTES.

FEL DT, BB MCE D fEiRk

PHEOFERT, 1R {BEL SRR ZIE L R0 TRL THEENS WD
WIREDOERMLL Y, ERECIEEICHW B0 G AR o THER AL O TR &

LEZDNSS, FEEZLTR
W ESB . AL BB
< B FIRD I AEIREIE R I BT
A<, RBARHR L DT
EECA LT 2e, BEDA
EhEXBE, BABRSIHBDE
RO FRER T 5.

ST 41T FEEC X B ETER
bk, E1®om<, 5A3]
HicthEoT, 6 H7THEID
Bz iEd T, 6 AIB &S
AL, EoRES L Te A28
BETLTESS, &5

60

40

20

No. of Heads

A"

2

s

1 5 10 15 20 25
Days

Fig. 2. Flowering perjod of the umbels of onion,
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Fig. 3. Relationship between number of florets and flowering periods of umbels.
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Fig. 1. Flowering fiorets.

Right—Immature stage ; Anthers dehisced soon after this stage.
Left—Mature stage ; All anthers dehisced and the pistil is gord for
pollination.

Table 1 Relationship between the length of styles and the sampling time.

Number of styles
Length of styles
Sampling time
in m.m. - — —y I
\ 9.30 \ 10.301 11.30] 12.30) 13.30 | 14.30 | 15.30‘ 16.30 | 17.30 | 7.30%
| .
—2.0 47 15 12 | 13 22 26 13 15 9 3
—3.0 a4 74 74 78 65 65 73 64 65 27
~4.0 7 10 13 6 1 8 11 10 15 15
~5.0 2 1 1 3 11 11 12
~6.0 0 0 0 0 0 0 0 7
|
Total 100 | 100 ’ 100 J 100 ’ 100 t 100 | 100 | 100 f 100 64
Average length | 5 55 | 546 | 2,55 ] 251 | 2.42 | 2.3¢ | 2.55 ] 262 | 277 | 3.3
in m.m. P " i | j

* The day after opening. :
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Table 2 Relationship between the length of styles and the ripening

degrees of individual flowers.
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Ripening degrees of flowers as shown by the number of dehisced anthers.
Length of styles
6 . 5 4 3 2 1 0
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|
Total 70| 100 |48 | 100|51| 100|855 10024 100] 18] 100 33| 100
Average length in m.m. 3.89 } 286 27 [ 2.34 ’ 2.21 ‘ 2.12 2.20
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2. Relationship betweer fertilization and age of individual onion flowers.
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Table 3 Receptivities of pistil of various crops.

Kind of crops Receptive durations Investigator
Sunflower 16 days Arnoldova (1926)
Tobacco 5 days Kawamura (1941)

” 7 days Hagiya (1944)
barley 6 days Harlan (1920)
Wheat 7 days Florell (1934)
Sorghum 816 days Stepens & Quinby (1934)
5 o N, & Hameds (1500
” 7 days Ramaswamy (1933)
Cotton 36 hours after anthers dehisced Kearney (1923)
Egg plant 6 days Tatebe (1938)
Onion 9 days Tuchiya (1928)
” 6—7 days Moll (1954)
" 5 days Masuda & Hayashi (1955)
Squash until the petals deteriorate Bushnell (1920)
Pumpkin The day of, to the Second dayf lia::;iug Tto &Nakai (1929)
Water melon The day of flowering Kanda (1942)
Olive 11 days Shimamura (1953)
Plum 7 days Dorsey (1919)
Pecan 8 —24 days Smith & Romberg (1940)
Orange 6—8 days - Klimenko (1936)
Tung 8 —9 days Brown & Fischer (1936)
Petunia 4 days Yasuda (1942)
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