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Table 1. Morphological change of leaves at growing point in the heighest tiller
of plants grown under natural condition.
Number of Number of .
Variery  Datef gmowing  Numberof Numberof moving points il scue
(A) bulbs (B) (B)/(A)x100(%)

Mar. 1 9.3 28.2 0.0 0.0 0
10 9.8 37.1 1.4 2.6 27
. 23 8.3 31.7 1.0 1.8 22
Kihara-Wase 5 8.2 32.3 3.8 6.2 76
12 9.3 33.5 3.7 7.8 84
22 10.8 39.0 3.8 9.3 86
Mar. 1 6.5 20.0 0.0 0.0 0
10 6.7 22.9 0.0 0.0 0
23 7.4 28.9 0.0 0.0 0
Kihara-Bausei | Apr. 2 5.8 29.8 0.7 0.8 14
12 7.5 27.2 2.8 5.5 73
22 9.3 33.5 3.2 7.8 84

Fig. 7. Tillering behavior and scale fornation
of Kihara-Wase grown under natural
condition at Mar. 10.
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Fig. 8. Tillering behavior and scale fornation
of Kihara-Banei 1 grown under natural
condition at Apr. 12.
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Fig. 9. Effect of photoperiods and temperatures to basal leaf sheath development.



Fig. 10. Effect of photoperiods and tempertures
to bulb formation and thickness in
Kihara-Wase at 45 days after treatment.
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Table 2. Effects of photoperiods to growth and morphological change of
leaves at growing point in the heighest tiller of plants.

Rate of

Diameter of Rate of dry dry weight First

Plant Number Number

Photoperiod yrelt Aot height - of - of | B {icknass upper part O basal - date of
(cm) (mm) (%) (%)
Natural 0 37.7 7.9 14.5 1.73
' 11 53.3  11.2  41.8 14.5 1.52 7.6 9.5
20 61.6 13.3  46.4 13.5 1.40 7.8 10.0
34 63.2 16.0 56.2 15.9 1.85 8.8 12.5
41 63.2 18.4  62.2 16.2 1.86 7.6 13.1
49 60.5 19.8  67.3 18.9 2.38 8.4 14.9
18 hours 11 54.0 11.5  43.0 14.3 1.58 81 _ 107  Feb.12
20 58.0 13.9 48.2 16.9 1.98 7.7 C14.1
34 56.2  12.8  40.0 22.8 2.64 8.3 18.5
41 5.0 14.0  38.2 25.3 2.93 7.2 18.5
49 13.0 24.9 2.89 8.1 22.0
15 hours 11 50.0 11.8  45.2 12.8 1.59 8.3 11.1  Feb. 14
20 63.0 14.6 51.6 15.1 1.76 7.7 11.8
34 57.6  14.0  39.2 20.0 2.32 8.0 17.7
41 57.2  14.4  41.6 22.3 2.58 7.4 18.7
49 14.0 22.8 2.64 8.3 19.0
13 hours 11 53.2  10.0  40.7 13.3 1.64 7.8 11.4  Feb. 17
20 64.2 13.7  52.0 14.1 1.66 8.8 12.5
34 5.8 13.8  47.8 22.3 2.64 8.2 16.5
41 57.4  17.2  46.8 21.7 2.55 7.3 17.7
49 13.8 23.9 2.82 7.9 19.1

Table 3. Effect of 13 hours photoperiod to bulb formation and growth in Kihara-Bansei 1.

Days Plant Number Diameter Ratio Highest tiller of plant

after height of of basal of Nur:fber Number N ur;lfber Ntuill'?ebrzr i(;lf R;fﬁer‘)f
treatment tillers leat sheath thickness tillers leaves dividing dividing bulb (B)/(A)x 100

(cm) (0:9) bulbs (B) (%)
28.8 10. 2 10.0 2.48 1.4 7.6 0.0 0.0 0
7 28.0 11.7 12.6 2.89 1.2 8.3 0.0 0.0 0
15 31.4 10.0 12.9 2.75 1.6 11.4 0.0 0.0 0
23 31.8 10.8 13.9 2. 86 1.6 12.0 0.2 0.2 10
29 34.0 11.2 14,3 3.11 1.4 8.4 0.0 0.0 0
35 37.4 13.0 14.1 3.03 1.4 11.0 0.4 0.4 20
44 35.3 11.8 15.5 3.27 2.0 13.0 0.0 0.0 0
51 38.0 12.4 17.5 3.10 2.0 15.0 1.0 1.0 50
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Table 4. Effect of 13.5 hours photoperiod to bulb formation and growth in Kihara-Bansei 1.

Highest tiller of plant

Days Plant Number Diameter Ratio
after height of of basal of Nuronfber Number Nun;lf)er N‘,:fﬁgf rl 1? f Ré'ifef f
treatment tillers leaf sheath thickness tillers ;= o dividing deviding bulb (B)/(%) %100

(cm) (A) bulbs (B) (%)

0 46.2 8.8 11.6 2.04 2.2 14.6 0.0 0.0 0

10 44.0 8.3 16.8 2.52 2.5 17.3 0.0 0.0 0

18 44.0 8.3 17.4 2.49 2.6 18.0 0.0 0.0 0

27 52.8 10.8 14.3 1.99 3.0 19.4 0.6 0.8 23

35 54.8 12.8 18.0 2.58 3.8 23.4 2.2 3.6 96

48 53.8 12.2 25.6 3.63 7.8 42.6 2.8 7.8 100
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Fig. 15. Effect of photoperiods on scale for-
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Studies on the Growth and Development of Allium wakegi Araki
1. On the growing behavior and the bulb formation and thicking

Shigeki HASEGAWA, Takanori YosHIDA and Ataru OKIMORI
Summary

Shallot (Allium wakegi Araki, Japanese Wakegi) was cultivated in the south-western region of
Japan to suit to the mild climatic condition. In Hiroshima Prefecture it had been cultivated from
about 40 th year of Meiji and was planted over 100 hare, so that it represented one of the special
vegitables in Hiroshima with Hiroshima-Na (Brassica pekinensis).

Studies on shallot could not be hardly found, so that the morphological and physiological features
were unknown well. But karyotypical features were recently made clear with different local forms
and moreover origin of A. wakegi was considered karyotipically through the critical comparison
of A. wakegi with the F; hybrid plants raised experimentally between A. fistulosum cv. Natsunegi
and a form of A. cepa, aggregatum group, by Adaniya et. al. and Tashiro et. al. These studies gave
the clue to throw light on the growth habit of shallot.

In recent year serious problems arised with the tendency of earlier planting. Namely earlier
planting brought the delay and uneven sprouting. Moreover dry rot of seed-bulb was noticed during
hot summer period. It’s main cause seemed to be induced by infection of F' usariurﬁ Spp.

Our studies were carried out to made clear the morphological and physiological features which
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were fundational materials for adequate cultivation of this plant in the standpoint of the principles
of crop production. This paper. was made clear the growth behavior and the bulb formation and
thickness with two different local forms, cv. Kihara-Wase and cv. Kihara-Bansei 1, mainly cultivated
in Hiroshima. '

The results were as follows.

Both varieties showed similar growth and development. The growing behavior of shallot was
generally divided up into following four stages from their state of affairs.

First stage : First growth stage (Planting-the begining of December)

Scond stage : Growth stayed stage (The begining of December-the end of February)

Third stage : Second growth stage (The end of February-the begining of April)

Fourth stage : Bulb thickness and maturing stage (The begining of April=lodging)

The increase in plant height, the number of tillers and roots and weight of verious parts of
plant were gradual in the period from the planting time to the begining of December when the
atmospheric temperature became about 5°C but these restrained in the winter season and again
were remarkable in the third stage period. The growth increment in this period was far larger
than in the first stage period.

The number of tillers increased gradually after planting but that increased little in the period
from the begining of December to the end of February, and it increased rapidly in the second
growth stage. The number of tillering bud excisted in the seed-bulb increased tenfold in the result
of about four time tillering at the time of harvesting. The number of roots showed similar increase
process to that of tillers.

The weight of seed-bulb decreased rapidly following the growth of top and roots for about one
month. In spring the basal leaf sheath developed and became new bulb. The weight of bulb
increased after the begining of April, espcially it was remarkable in the middle of April.

The ratio of dry weight to fresh weight in the top of plant, basal leaf sheath and root showed
similar changs from the planting time to the end of March but after April that of basal leaf
sheath increased remarkablly and the other parts decreased gradually with bulb development.
Also the ratio of thickness of leaf sheath increased from planting to the most cold winter but it
decreased gradually after that period and again increased rapidly with bulb thicking from the end
of March.

In the winter season the end of leaf blade withered up and the top of plant spread over the
ground, [These phenomena were more remarkable in Kihara-Bansei 1 than in Kihara-Wase which
group plants had fine leaves and light green leaf color.

The lodging was observed at from the middle of April to the begining of May. It had a tendency
to delay when it was fine and moreover moderate rainy.

The scale existing in the basal leaf sheath and constructing the bulb was observed it’s formation
at the !begining of March in Kihara-Wase and at the begining of April in Kihara-Bansei 1. The
development of bulb was thought to go through two process, that is to say in the first process the
scale was formedland in the second one the scale thicked and grew up to the bulb. There was
a month differ on the scale formation period between Kihara=Wase and Kihara-Bansei 1.

The scale formation was seemed to be caused by long day photoperiod and critical day-length
under supplemental lightening was 12.5 hours photopriod in Kihara-Wase and was 13.5 hours in
Kihara=Bansei 1. These critical day-lengths coincided with the observation under natural daylength
condition. The stimulus of long day photopeiod effeced to the growingfpoint through the leaves.

This stimulus was considered to be stronger by longer long day treatment and the plant was made
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to elongate in height in short period and the bulb development was promoted on the other hand.
This stimulus was considered to be consisted by verious factors but in shallot it was only day-
length in this examination. Also, in regard to temperature it was difficult to find a certain relation
between temperature and scale formation. Namely the scale formation was occured even at low
temperature condition and the development of scale was however promoted at high temperature
condition. It was seemed that the low temperature condition repressed the bulb to develop because
the photosynthesis was affected and the quantity of assimilation became smaller by low temper-
ature condition. On the other hand, high temperature brought on the increase of leaf area and the
improvement of the photosynthetic capacity, so that the scale thicked all the more.

The dormancy was generally thought to begin from the time of lodging, but from the results of
morphological observation of tillering bud in the basal leaf sheath it was proper to think that the
dormancy of shallot began at the time of scale formation.

From the results above mentioned, in actual shallot cultivation to obtain good seed-bulb it was
difficult to control environmental factors, photoperiod, light intensity and temperature, but the
increase of photsynthetic capacity and leaf area reagrded to the manure of nitrogen and soil
condition. These were able to be improve for the adequate cultivation. In a word, nitrogen
fertilizer should be top-dressed at the end of February in the cold region or at the end of January
in the warm region to mitigate dry rot. The improvement of top-dressing time and soil condition
were considered to bring the increase of growth increment and photosynthetic capacity in second
growth stage corresponded to the period from the scale formation time to the begining of bulb

thickness, so that well matured bulbs were obtained at harvesting time.



