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Studiesi on the Coating and Single Seeding of Vegeta_ble Seeds
Sadami Yapa

Sun’imary

The technick of cultivation management has been progressed. But the develop-
ment of labour-saving technick on the seeding, and the seedling in connection with
the seeding has been deiayed. These main reasones were the difficulty of the single
seeding ivn‘ case of the seeds with various phisical characteres, even they are the
same kinds. So far, trichoma removing‘a’nd polishing of the seeds, mixing with anoth-
er seeds, and the static electficity were tested as counter-measures to improve the
accuracy of the mechanical seeding, but it was difficult for the mechanical single
seeding to apply these metbods. As ‘the means of acheaving higher accuracy in the
mechanical seeding, it was thought that the seeding accuracy will be improved
when the seeds obtain the adaptability to the seeder machine by unifying their
physical characteres of the seeds with coating. '

Two methods of rotating and compressing has been reported, so far, as coating
methods of the seeds. In the rotating method, the percentage of granules contain-
ing a single seed decreased in thé case of small seeds. In the compressing method,
the coating efficieny was low, and this method could be utilized only for the
seeds of pressure- resistance. Only limited research has been carried out on the
germinability, the coating efficiency, and on the economy of the coated seeds. The
existing coated seeds were known for the jower germination = rate as compared With
the non-coated seeds, and for the low accuracy in the mechanical seeding as the
powder of the broken coated layer due to the shortage of the hardness in the .coat-
ed layer stuffed in the pull out roll- holl of the seeder machine.

Cosequently, labour-saxiiﬁg effects of thinning work by precise seeding with the
coated seeds were not sattsfactory. This report describes the results of the re-
search on the coating methods of seeds, utilizing them for the direct sowing and the
raising, as well as investigating of those labour - saving effects with the coated
seeds. ' '

First chapter; The background and idea of this research was described.

Second chapter ; In the rotating methods, skillfulness was needed and the percen-
tage of the granules containing a single seed decreased gradually as the size of the
granules increased. It took about 60 —90 minutes to coat the seeds with this
method. In the fluidizing method developed by the auther, as the seeds were cir-
culated by blowing air into the coating cylinder, mutual separation of the seeds was
much better than in the rotating methods, so there were almost no granules which
contained more than single seed, even in the case of non- uniform and small seeds




(less than 2 96).‘ As it needed only less than I5 minutes to make compared gran-
ules, there exits the merit of less water absorbed by the seed. The hardness of
the coated layer was reduced as compared with that formed by the rotating meth-
ods. The hardness of the granules was, however, increased to the 'same level
when the coated layer was formed by rotating the middle case at low speed and by
using the control cylinder with the tapered top in the coating cylinder. The coat-
ing efficiency of the seeds by the fluidizing method was the best when supplying
ratio of powder (P ) to binder solution ( B) was kept about 2.6. The percentage
of the granules containing a single seed was decreased when ratio of P/B was
less than 2.6. when ratio of P/B was more than 2. 6, scattering of the coating
power out of the coating cylinder increased, and the coating efficiency of the
seeds decreased.

As for methods of adding the binding materials, the best effective method was
to add the whole amount to the solution, from the view point of the strength of
the coated layer. It was not effective to add all into coating powder. Mehtod of
adding the equivalent amount into the both soltion and coating powder was between
the foregoing two in the effecti veness.

When the seeds were coated, the germination of the seeds became either better
or worse. The germination became better when the seeds required less oxygen in
the germination, or they increased in the volume more by absorbing water of the
seeds than the muddy swelling coated layer, which caused cracks in’ the coated
layer. In the case of bad germination, these tendencies were reversed. The ger-
mination of almost all kinds of vegetable seeds became better when the several
percent of hydrophobic material was added to the coated layer for the purpose of
preventing muddy swelling of the coated layer and causing the cracks by absorbing
water.

The suitable conditions for coating powder were the followings ; Kibi sail,
burnt soil etc of which pH value was from light acidity to naturality, electric con-
ductivity value was less than (.8 mS,cm, hindering materials of the germination
were not concluded, and the coating efficiency was high.

The time for coating was longer in fine powder size than in large powder size.
But the strength of the coated layer was stronger with fine powder size than with
large powder size. It was considered suitable that the coating powder which con-
tained more than 70 % of fine particles less than 200 mesh from the view of the
strength of the coated layer, despite decreasing more or less the coating efficiency.

The seed was coated in three layers with the inner coated layer (white powder),
the middle layer (red powder) and the outer layer ( white powder) by using powder
of two colours for the purpose of investigating on the coating mechanism of the
seeds by the fluidizing method.

Cutting section of a coated seed was classified into the following four shapesl. 1
The seed was located in the center of the each coated layer. 2) The seed was
biased. 3) The inner coated layer was of an uneven appearance, but the outer
coated layer was of a circular shape. 4) The inner and middle coated layers
were an ellipse, but the outer coated layer was a circle in shape. The shape of
cutting section of a coated seed was differed by circulating conditions of the seeds




in the coating cylinder. At the best circulating conditions, the seed was located
in the center, and three coated layers were a circular shape with eqaul thickness.
When this circulating conditions were bad or the coating quantities of the seeds
at the first stage were little, the coated layer was biased or the inner and middle
coated layers were an ellipse. Mixing of the white powder into the red middle
coated layer and mixing of the red powder into the white outer coated layer were
not recognized when the seed was located in the center of the each coated layer.
Mixing of the white powder into the red middle coated layer and mixing of the
red powder into the white outer coated layer were recognized when the coating
quantities of the seeds at the first stage were little, or the circulating conditions
of the seeds were bad.

Consequently, particles of adheared powder to a fixed thickness were scarecely
separated. But it was considered that adhered powder on the seeds was removed,
and then adhered to another seeds or flied out when the seeds were not circulat-
ed smoothly.

Adhered quantities Qt of coating powder on a seed could be described by the
following equations, and they approximated the experimental values.

Globular seed; Qt= 718— prf 8 (D’—D,,a) +0.945 (D‘ “Do‘) }
1

Elliptical seed; Qt = —ilz-pcn( D'~ DY) ('+ —-logd ( 1+ &) }+0.0239 zdp, (D'-D}H

Where, D) ; diameter of a non- coated seed, D ; diameter of a coated seed,
) L L
al 1t
ob = D, As the seeds were well circulated when air was blown up through the

pc i density of coating powder, el= ; eccentric ratio, %= 1,

blastpipe and the center hole which was made'in the center of the low portion
of the perfolated plate of the V-shape of this experimental equipment, the seeds
started circulating at the air velbcity of less than that of Yagi's formulas.

Globular, flat and squarish non- coated seeds took the shape of globular granules.
Slender (non- coated) seeds took the shape of an elliptical granules, Consequently,
When a seed was coated in the same form and diameter, it was difficult to dis-
criminate the kind of vegetable seeds,as the phyisﬂical proparties of the coated seeds
were completely equalized. But the weak point of the coated seeds was the in-
crease of volume. New problems of packing, transplanting, and storing were posed.

In the concussion test, no breakage of the coated layer occured when the hard-
ness of the granules was more than 5N. Moreover, the treatment of the granules
with shellack solution of 2 % was decreased the weight loss of the coated layer
because of the defacement, so the treatment was thought to be suitable for trans-
portation in the long distance.

In the drying of newly coated seeds (Bermudalygrass) which were also processed
by fluidized drying equipment, the relation between the moisture content of newly
coated seeds (Y ) and drying hour (X ) could be described by Y = aeva- where
Y ; moisture content in %, X ; drying hour in min, a ;initial moisture content in
%’ b : drying -efficiency in %. The relation between drying - efficiencv (Y1) and
temperature of blowing air (Xi) could be approximated by &Yl = aX?, and could
be written inh the form of Y1 = 1.876 XI



The storing period of the coated and non- coated seeds was not sighnificantly
different under the same stored conutions in view of the reduction of the germi-
nability. Five percent- reducing period of the germination of étoring coated welsh
onjon seeds was less than 6 months under less than 60 % relative humidity at 15§
°C,» less than 5 months under less than 54 % relative humidity ‘at 25 °c, and less
than 4 months under less than 60 % relative humidity at room temperature.

Third chapter ; The seeding accuracy with various coated seeds was tested by
four seeder machines with various seeding mechanism. The seeding accuracy by
the each seeder machine with the coated seeds ‘was satisfactory. Single seeding
of more than 96 % was possible when the shape of the coated seeds was spherical
and well formalized.

Fourth chapter ; Investigations were made on the influence of the seeding mode
and the seeding density with several coated vegetable seeds upon the appearances
of their emergence. The strength of plumule- elongation was 1.3 g per plant  for
carrot, 3.9 g for onion, 7 2 g for Chinese cabbage, 8 2 g for cabbage and 17.7
—35.5 g for radish. The strength of plumule- elongation for cabbage and Chinese
cabbage increased linearly in proportion to the number of the. plumule per hill. As
the increasing rate was the largest for carrot of which the strength of plumule
elongation was small, the percentage of the emergence was more in the hill
seeding than in the single seeding.

The emergence- hindrance by the soil compaction at just after the seeding was
more in the deep seeding than in the shallow seeding, at the strong compaction of
the soil . when the number of the seeds was the same per unit area, the percen-
tage of non- emergence was more in hill seeding than in the single seeding. Acceler-
ating of the early growth due to the effect of * competition” was recognized in
the hill seeding than in the single seeding, but delaying of early growth was not
recognized to influence om the quantity and quality of the final yields .

Fiftth chapter ; Investigations were made on the labour- saving effect of the
thinning work by the precise seeding with the coated seeds, and the labour- saving
effects of the raising seedling in the soil block with the coated seeds in the com-
parison with that of the traditional raising seedling in the paper pot with the non-
coated seeds. k ;

The required hour of the thinning work for various the seeding modes was the
smallest for the single seeding, and then for the hill seeding and the stripe seed-
ing in this order. As for the seed ' expenses and labour expenses of the thinning
work, both the hill seeding and single seeding with the coated seeds were 1.1-25
thousand yen per are less. than in the stripe seeding.

The required labour of the raising seedlings in the soil block decreased to one
haif for the leafy vegetables, one sixth for the fruit vegetables as compared with
the traditional way of raising seedlings. When the expenses of raising seedlings
were calculated by using the soil block with the redemption period of § years, the
required labour of the raising seedling in the soil block was less inexpensive than
the traditional way of the raising seedling, if more than 130 thousand seedlings
(used seedling in 1,9 hectare’s field ) were raised. Similar results were. obtained
for other leafy vegetables.
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