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DETAILED DESCRIPTION 

[bookmark: _GoBack][Detailed Description of the Invention] 
[Field of the Invention] 
[0001] 
The present invention relates to the manufacturing method of the iron powder covering rice seed used for wet-direct-seeding cultivation of paddy rice. In detail, it is related with the manufacturing method of the iron powder covering rice seed adhering to the rice seed surface and making it solidify iron powder by promoting oxidation reaction of metallic iron powder. 
[Background of the Invention] 
[0002] 
Introduction of direct planting is tried in order to reduce rice production costs. There are various cultivation forms in direct planting. There are iron coating wet-direct-seeding cultivation techniques which raise specific gravity so that the rice seed scattered in the paddy field may not float underwater during sprout growth as the one example (for example, see nonpatent literature 1). In this method, the metallic iron powder which adheres to a rice seed easily as coating materials first is selected. Next, calcined gypsum, i.e., calcium sulfate 0.5 hydrate, is put into a pan type granulator as a dry rice seed, the selected iron powder, and a binding material, and granulation is carried out, carrying out the spray of the water. After having taken out from the granulator, putting into the net box etc. which stretched the net at the bottom, extending thinly and making it dry under ventilation conditions, the seed which carried out granulation is saved and seeding is carried out to a ** term under ponding conditions in a paddy field. 
Since a rice seed can be previously coated with iron powder in the agricultural off-season, it can save labor and also this method does not need the forcible drainage of ponded water before and behind seeding in a paddy field, it is environment-friendly and, moreover, low cost (for example, see nonpatent literature 2). 
[0003] 
[Nonpatent literature 1] Yamauchi **** [ ] -- "-- floating with the increase in the specific gravity by iron coating of the seed in wet-direct-seeding paddy rice -151 or 71 seedling evasion" Crop Science Society of Japan **** (another 1 No.) p.150 2002 
[Nonpatent literature 2] Internet home page National Agricultural Research Center for Western Region . Press-Releases http://ss.cgk.affrc.go.jp/top.html http://ss.cgk.affrc.go.jp/tetu/tetucoat.htm http://ss.cgk.affrc.go.jp/tetu/01. html http://ss.cgk.affrc.go.jp/tetu/tetu2.htm 
[0004] 
A rice seed is coated with brown iron oxide, and cultivation methods similar to the above-mentioned technology include the technology scattered in the paddy field which carried out after [ tilling before transplantation ] drainage of ponded water of this. Coat with this the rice seed which carried out forced sprouting, and an oxygen carrier to the conventional technology of carrying out seeding For the cut in working costs, A rice germinative seed is coated with carboxymethyl cellulose as a binding material, and seeding of the inexpensive brown iron oxide is carried out to it under drainage-of-ponded-water conditions (for example, see nonpatent literature 3). 
[0005] 
[Nonpatent literature 3] -72 or 70 Junichi Kitano, Yukinori Nakayama, and Yukie Kanda "germination ****** of brown-iron-oxide coated seeds in paddy rice ponding **** cultivation" Crop Science Society of Japan **** (another 2 No.) p.71 2001 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0006] 
In development of the above-mentioned cultivation techniques, that by which the iron coating seed was made [ various ] as an experiment in National Agricultural Research Center for Western Region was used. Here, the iron coating seed called for theoretically needs to fulfill the following conditions. Since the scattered seed is placed underwater, the coating must not collapse with water. Therefore, a water-soluble binding material like the carboxymethyl cellulose used in making iron powder adhere to a rice seed only with water and a prior art cannot be used. 
In order to adjust the specific gravity of a coating seed efficiently, it is necessary to reduce the amount of the binding material used with small specific gravity. Since the specific gravity of metallic iron powder is larger than brown iron oxide, the former is suitable. And since seeding of this rice seed is carried out using a power spraying machine or a sowing machine, it also needs to become soft to the degree which can bud by carrying out seeding and being soaked in water with the strength property of the degree which does not collapse by a mechanical shock. 
Since injury is not done to a rice seed, coating is mild conditions, and it is carried out easily for a short time, and it is required for pH of coating materials to be also close to neutrality. 
[0007] 
By the way, iron coating of the rice seed was performed in the Prior art for the following to pass. While there are some which adhere to a rice seed only by carrying out the spray of the water depending on the kind of iron powder, there is also a thing without adhesion. It seemed that then, reduced iron powder with a small particle size was suitable as a result of selecting what adheres to a rice seed easily only with the spray of water from various kinds of iron powder. However, even if it uses this iron powder, it is easy to collapse only with water at the time of drying. Therefore, as a binding material, it mixed from 15% about 30% to the weight of iron powder, and calcined gypsum, i.e., calcium sulfate 0.5 hydrate, was put into the pan type granulator with the rice seed, and granulation was carried out, carrying out the spray of the water. Thus, since the moisture content was high, the seed which carried out granulation is opened thinly and put in, it ventilated the net box which stretched the net at the bottom, and it was made to take out from a pan type granulator and to dry it. Since calcium sulfate 0.5 hydrate had the characteristic which carries out coagulation hardening by addition of water, it was the method of coating strongly using this characteristic. 
[0008] 
However, since coating collapsed by the mechanical shock at the time of seeding, the iron coating rice seed obtained using this binding material had become trouble towards utilization. Also in the conventional direct-planting technology which similarly uses calcium sulfate 0.5 hydrate as a binding material, and coats a rice seed with an oxygen carrier, collapse of coating at the time of seeding was a problem. In this case, collapse is reduced by carrying out seeding in the state where it became wet, without drying coating. 
However, the coated rice seed is saved under the drying condition, and it is desirable to carry out seeding to a ** term. Then, in carrying out seeding of the iron coating rice seed, the shock given to a seed selected and used the small sowing machine, and the method of reducing collapse as much as possible was taken. 
[0009] 
About the weight of the iron powder with which a rice seed is coated, it is conventionally based on the twice of the weight of a rice seed. However, the weight of the iron powder to be used is determined from various viewpoints of the physical characteristic of the paddy soil by which seeding is carried out, the degree of the strength of tilling before transplantation, an interval until it carries out seeding from tilling before transplantation, the cut in working costs, etc., and coating with an about 0.5 time [ of the weight of a rice seed ] small quantity depending on the case is also called for. 
In the coating method using calcium sulfate 0.5 hydrate as a binding material, since the amount of the binding material used with small specific gravity also needed to be reduced according to it when iron weight was made into about 1 or less time of the weight of a rice seed, there was a problem that a coating layer became thin and collapsed further easily. 
[0010] 
In addition, the requests to the laborsaving and environmental protection in agriculture mount, and technology which uses agricultural chemicals and manure near the seed is desired in recent years. Therefore, although the technology which coats agricultural chemicals simultaneously with iron powder was also developed, coating collapses further easily in this case. 
The collapse phenomenon of coating has a case where a coating layer breaks and it becomes a big fragment, and a small fragment and the case where it becomes powdered. When the coating layer has adhered to the rice seed after collapse at various degrees, it may not have adhered at all. 
Since use of a lot of binding materials is not only economically useless, but causes the outflow of the chemical to environment, it is not preferable. 
[0011] 
Next, it is various also about the kind of iron powder. There are reduced iron powder, atomized iron powder, etc. as metallic iron powder, and there is also other iron powder of iron oxide. The form and the section organization of the particle size distribution of iron powder and particles are also various. Generally, the minute reduced iron powder used for the above-mentioned conventional cultivation techniques has a high manufacturing cost, and it is not economical. 
On the other hand, there is also several kinds of inexpensive iron powder produced as industrial waste, and metallic iron powder and brown iron oxide are contained in them at a various ratio. Therefore, to be able to coat a rice seed with such various iron powder by the strength of a degree which moreover does not collapse at the time of seeding efficiently is desired. 
[0012] 
The present invention adheres to the rice seed of metallic iron powder, and improves a solidifying method, and adjustment of specific gravity is easy for it, and it makes it problem to provide the coating method of the rice seed which cannot collapse easily due to a mechanical shock. 
[Means for solving problem] 
[0013] 
Under this situation, as a result of the inventor's examining how to carry out iron coating of a rice seed economically, oxidation of a metallic iron powder child's surface causes not only adhesion of iron powder but adhesion on the rice seed surface, It finds out that it is effective in making collapse by the mechanical shock of coating be deteriorated furthermore, and came to complete the present invention. 
[0014] 
That is, the present invention concerning Claim 1 is a manufacturing method of the iron powder covering rice seed adhering to the rice seed surface and making it solidify iron powder by promoting oxidation reaction of metallic iron powder. 
The present invention concerning Claim 2 with iron powder and its mass ratio into a rice seed 0.5 to 2% of sulfate. After adhering to a rice seed and making it solidify iron powder by adding (however, calcium sulfate being excluded) and/or a chloride, adding and carrying out granulation of the water further, supplying water and oxygen, and promoting oxidation reaction of metallic iron powder, it is a manufacturing method of the iron powder covering rice seed making it dry. 
[0015] 
Next, the present invention concerning Claim 3 is a manufacturing method of the iron powder covering rice seed according to claim 2 whose sulfate and/or chloride are 1 type chosen from potassium sulfate, magnesium sulfate, potassium chloride, a calcium chloride, magnesium chlorides, and these hydrates, or 2 type or more. 
By the present invention concerning Claim 4 adding 0.5 to 35% of calcium sulfate, and/or its hydrate to a rice seed with iron powder and its mass ratio, adding and carrying out granulation of the water further, supplying water and oxygen, and promoting oxidation reaction of metallic iron powder, A manufacturing method of the iron powder covering rice seed characterized by making it dry after adhering to a rice seed and making it solidify iron powder. 
And the present invention concerning Claim 5 is a manufacturing method of the iron powder covering rice seed according to any one of claims 1 to 4 mixing and using silica gel and/or agricultural chemicals for iron powder. 
After the present invention concerning Claim 6 made iron powder adhere to the rice seed surface, It is a manufacturing method of the iron powder covering rice seed according to any one of claims 1 to 5 adding calcium sulfate or its hydrate, making the layer of this calcium sulfate or its hydrate form in the outer layer of iron powder, and promoting oxidation reaction of iron powder further. 
[Effect of the Invention] 
[0016] 
According to the present invention, a rice seed can be coated with metallic iron powder effectively and economically. Since an extremes-of-temperature rise is avoided and it can coat in a short time, an obstacle is not done to a rice seed. Since oxidation reaction of iron powder is used, and this reaction is promoted and metallic iron powder is made to adhere to a rice seed, the iron powder which could be coated with a small amount of iron powder, and was solidified on the rice seed surface cannot collapse easily due to a mechanical shock. 
According to the present invention, granulation is carried out using sulfate, chlorides or those mixtures, and water, and since water and oxygen are supplied and metallic iron powder is oxidized, oxidation reaction can be promoted. In that case, since granulation of agricultural chemicals, the fertilizer component, etc. can also be mixed and carried out if needed, it can respond to the request to the laborsaving and environmental protection in agriculture. 
[Best Mode of Carrying Out the Invention] 
[0017] 
as a rice seed used in the present invention, the seed of the form which is usually alike and is used as a paddy rice article kind can be used, and there is no restriction in particular. Although pretreatment is not indispensable, when putting into a pan type granulator, it is desirable for the surface of a seed to be moist. This soaks a rice seed in water, takes it out promptly, and can attain it easily and promptly by draining water or carrying out the spray of the water to a rice seed. 
[0018] 
As iron powder for coating the surface of a rice seed, the metallic iron powder used until now, i.e., reduced iron powder, and atomized iron powder can be used arbitrarily. Even if it is iron powder produced as industrial waste from a shot blasting process etc., the content of metallic iron powder should be just high. Although there is no restriction in particular also about the form and the section organization of the particle size distribution of iron powder, and particles, what has a small particle size adheres to a rice seed easily, and the work using a granulator can be completed in a short time. In order for the content of metallic iron powder to coat low shot-blasting iron powder and the iron powder of iron oxide, metallic iron powder is added separately, and it is used after raising the content of metallic iron powder. 
[0019] 
It adheres to the rice seed surface and it is made to solidify iron powder by promoting oxidation reaction of metallic iron powder in the present invention. If oxidation reaction of iron powder has water and oxygen, although it is then gradually, it will advance. If sulfate ion and chloride ion exist at this time, a reaction will be promoted and will generate heat. Oxidation reaction will be promoted, if surface damp rice seed, iron powder, sulfate, and/or chloride are put into the pan type granulator opened to the atmosphere and the spray of the water is carried out. Although there is generation of heat accompanying oxidation at this time, rotation mixing of a seed or the contents of iron powder is carried out by the granulation inside of a plane, and since heat dissipation is large, most accumulation is not accepted. In order that the seed by which granulation was carried out by iron powder may be picked out from a granulator and may avoid the high temperature by accumulation, without considering it as a lump, into a box with a wide bottom etc., it is opened thinly and placed. 
For example, the box into which the granulation seed was put intercepted the open air, it puts into the large sized container made from a plastic, humidified air is passed to inside, and it maintains relative humidity to 100%. Since oxygen is consumed with oxidation at this time, humidified air is slushed into this container and it is made to flow out. The iron powder surface of the seed which carried out granulation in 12 hours oxidizes, and assumes rust. This seed is picked out from a well-closed container, and it is made to dry by an about 40 degrees C draught drying in a plane. Water is exhausted by drying and oxidation reaction stops. 
[0020] 
It is also possible to oxidize the iron powder of the seed which carried out granulation as an expedient without using a well-closed container. That is, it takes out from a granulator and the seed which was able to be thinly opened in the box is neglected in the atmosphere as it is. The spray of the seed is carried out in water in the granulator, water required for oxidation reaction is included, and oxidation is in the state promoted. If time is formed, a seed will not become high temperature, but by generation of heat accompanying oxidation, water evaporates from the seed surface by which granulation was carried out, and oxidation reaction is deteriorated. Then, if the spray of the water is carried out, oxidation reaction will be again promoted by water and oxygen under existence of sulfate ion and/or chloride ion. A seed puts a seed into an about 40 degrees C forced-air drier, and makes it dry in the stage which assumed rust. Water is exhausted by drying and oxidation reaction stops. 
[0021] 
Although the detailed mechanism about oxidation reaction is not clear, generally, iron oxidizes and rusts under existence of sulfate ion and chloride ion, and it is said that alpha, beta, gamma type oxy iron hydroxide, magnetite, and the amorphous substance are produced by various ratios by an environmental condition. 
The mechanism which inhibits collapse of coating has unknown oxidation of metallic iron powder. It is presumed that the amorphous substance said to occupy a considerable amount in the rust component generated by oxidation is committing the sizing agent, and such a role can be presumed also in the present invention. 
[0022] 
When coating collapsed until now, the coating layer exfoliated from the seed and became a big fragment in many cases. However, most phenomena of becoming a fragment with a big coating layer in coating using oxidation reaction of the metallic iron powder of the present invention, and exfoliating are not accepted. In the actually observed result, iron rusty on the rice seed surface is sticking, this adhesive effect serves as a cause and that whose coating strength improved can be presumed. 
[0023] 
In the present invention, as described above, in order to promote oxidation reaction of iron powder, sulfate and/or a chloride are used as a pro oxidant. The rice seed coating examination of the iron powder using a pan type granulator was presented with sulfate and the chloride of nitrogen, potassium, calcium, and magnesium which are macroelements among various plant nutrient about this accelerator. As a result, potassium sulfate, calcium sulfate, magnesium sulfate, potassium chloride, It studied that a decay rate could be made to be deteriorated by coating a rice seed with iron powder, using a calcium chloride, magnesium chlorides, and these hydrates as independent or those mixtures. However, among these substances, since ammonia gas is emitted with oxidation reaction, practical use cannot be presented with ammonium sulfate. 
[0024] 
This sulfate (however, except for calcium sulfate) and chloride can be supplied by carrying out the spray of iron powder, mixing, or those aqueous solutions to iron powder by powdered voice. The amount of these pro oxidants used is decided to be a sprout and it of a rice seed from a relation with subsequent early growth, and 0.5 to 2% of its range is [ as opposed to / iron powder weight ] preferable at a mass ratio. 
In less than 0.5% of small quantity, since the strength of coating may not only become weaker, but oxidation reaction does not advance sufficiently to the inside of a short time of 12 to about 24 hours and an obstacle may be done to a rice seed when oxidation reaction attains to a long time, it is not preferable. 
On the other hand, since it is in the tendency which not less than 2% of addition of sulfate and/or a chloride with large solubility causes a salt obstacle in a rice seed, and inhibits sprout growth to water, it is not preferable. These sulfate and/or a chloride refer to potassium sulfate, magnesium sulfate, potassium chloride, a calcium chloride, magnesium chlorides, and these hydrates. 
Among pro oxidants, since calcium sulfate and its hydrate have the low solubility to water and they do not cause a salt obstacle in a rice seed even if the amount used is large, they can be used in 0.5 (mass ratio) to 35% of range to iron powder weight. However, the thing which the seed in the middle of granulation will adhere mutually in a pan type granulator if the amount used exceeds about 35% based on iron powder weight, Work becomes difficult for that the powdered mixture of iron powder and calcium sulfate adheres to the container wall of a granulator easily, the size of the finished granulation seed becoming uneven, etc. So, it is preferable to usually make a maximum into 35% based on iron powder weight. 
[0025] 
In the present invention, oxidation reaction of metallic iron powder requires water. The water consumed by oxidation reaction is supplied by carrying out the spray of the aqueous solution of water or the above-mentioned sulfate, and/or a chloride at the time of granulation. The seed which carried out granulation is picked out from a granulator, also when having extended and put on the box etc., oxidation reaction advances, but if time passes, water will evaporate from a coating layer by generation of heat accompanying oxidation reaction, and oxidation reaction will become weaker. Then, after taking out from a granulator, the seed opened and placed into the box etc. is put into the open air, the intercepted container, etc., inside is maintained at humidification conditions, the water content of the coating layer of a seed is maintained, and oxidation reaction is made to continue, in order to maintain the water content of a coating layer and to make oxidation reaction continue. When making oxidation reaction continue as an expedient under the conditions vented to the atmosphere, when coating dries, the spray of a proper quantity of water is carried out, and this is repeated if needed. 
Oxygen is also consumed in this oxidation reaction. Therefore, the case in the conditions which were carried out under the conditions vented to the atmosphere, or were intercepted with the open air advances oxidation reaction, ventilating humidified air. 
[0026] 
By the way, since it generates heat with oxidation reaction, the device for avoiding the influence on a rice seed is required. Namely, if the rice seed coated with iron powder is used as a lump and neglected, since it will go up to about 100 degrees C with heat, in such a case, a rice seed becomes extinct. When not becoming extinct and it exposes to an about 50 degrees C elevated temperature under a high humidity condition, a rice seed receives an obstacle and there is a tendency for the stability of ****** to be missing in direct planting. 
Therefore, it is necessary to pick out the rice seed which coated iron powder from a granulator, to open it thinly, to place it into a box with a wide bottom, etc., and to avoid damage to the rice seed by accumulation. Temperature of the rice seed at the time of oxidation reaction should be made 40 degrees C or less, even if a low thing is desirable and becomes high temporarily. Specifically, a granulation seed is put into a box with a shallow bottom like the seedling box for seedling raising for rice planting cultivation at the degree of 3 - 6 kg/m2. The degree of generation of heat of a seed which carried out granulation changes with the kind of iron powder to be used, quantity of the iron powder used for coating, etc., and the degree of accumulation is affected by influence according to outside air temperature. 
[0027] 
Since prolonged humidification conditions do an obstacle to a rice seed, the above-mentioned oxidation reaction should on the other hand stop oxidation reaction by considering it as a short time if possible, and making it dry within 24 hours, even when long. Generally, it is said that oxidation reaction stops when the thickness of the water layer of an iron surface becomes small and the relative humidity of air will be about 50% or less again. 
[0028] 
A coating seed assumes a color peculiar to alpha, beta, and gamma type oxy iron hydroxide or magnetite with advance of oxidation reaction. Then, draught drying of the seed is carried out below 40 degrees C, and oxidation reaction is stopped. Long term storage of the coating seed can be carried out under a drying condition. And even if the coating seed which was carried out in this way and produced gives a shock, it cannot collapse easily. 
Even if it is the coating seed which is produced once and saved under a drying condition, it is possible by carrying out the spray of the water to activate oxidation reaction again and to also make a decay rate be deteriorated further. 
[0029] 
In iron powder coating in the present invention, it can also carry out in combination with the binding material known conventionally. When oxidation reaction is activated by large sulfate and chloride of solubility to water, seeds or a seed, and a container adhere lightly by oxidation of the metallic iron powder which is placed on the surface of a coating layer. Although this adhesion is not a big problem like [ it damages coating ], working efficiency is dropped and work environment is made unpleasant by scattering of the fine particles to generate. 
Therefore, calcium sulfate with small solubility or its hydrate is made to adhere to the surface of a coating seed just behind granulation in the present invention according to claim 6. By this, oxidation of a coating layer surface becomes reliably, and the problem of adhesion between coating seeds or a coating seed, and a container is reduced, and scattering of the iron powder on the surface of a seed is also suppressed, and subsequent work is done easy behind, and work environment can be kept pure. It becomes smooth, without being and the surface of the coated seed being rough, and the operation which especially calcium sulfate 0.5 hydrate reacts to water, and carries out coagulation hardening also does the handling work of the finished coating seed comfortable. 
[0030] 
In the present invention, it is also possible to coat growth of a rice with subsidiary materials, such as a useful nutrient and agricultural chemicals, simultaneously with iron powder as another mode besides iron powder, or sulfate and a chloride. Here, there is silica gel as an example of the nutrient which can be coated. In transplanting culture, in order that silica gel may make a healthy seedling, application of it is carried out to the seedling box. The present invention can provide the new technique of making a healthy rice using silica gel in direct planting. 
as the example of agricultural chemicals -- hydroxyisoxazole metalaxyl powder material (trade name: -- TACHIGARE ace powder material --) The Sankyo [ Co., Ltd. ] Co., Ltd. make and nova RUTESU Effective in the product made by AGURO, and seedling damping-off and there is imidacloprid wettable powder (trade name: effective in the Admer year hydrate, the product made by Japanese Beyer AGUROKEMU, Nephotettix, and planthoppers). These 2 agricultural chemicals are used for wet direct seeding which coats the oxygen carrier of a prior art. Since it would become strong alkaline property in the technology which coats the oxygen carrier of a prior art if an oxygen carrier emits oxygen, the agricultural chemicals which can be coated simultaneously were restricted to these 2 type, but. In the present invention coated with iron powder, coating is the neutrality of pH 6 to 7, and it can be expected that the number of the agricultural chemicals which can be coated simultaneously will increase. 
[0031] 
By the way, an iron powder coating rice seed sticks strongly, and there is no exhibited research working example. So, the present invention shows with the percentage to the weight of the coating layer before receiving the mechanical shock of the weight of the coating layer which collapses and exfoliates the collapse degree of coating from a seed when this coating seed receives a fixed mechanical shock. Specifically, a coating seed is generated for a mechanical shock by five falls to a steel plate 3mm in thickness from a height of 1.3 m. When 65% of coating layers are damaged and remaining 35% has adhered to the rice seed by this shock, it is defined as 65% of a decay rate. The experiential result that the inventor can damage this coating seed depending on the model of machine to be used at the time of seeding in the case of 65% of a decay rate has been obtained. 
If a decay rate is 5% on the other hand when a comparable mechanical shock is given, the problem that a coating seed may be damaged depending on the model will not have occurred. Therefore, it is necessary to coat a rice seed so that it may become 65% or less about a decay rate practical, and a decay rate is excellent, so that it is low. 
Although the specific gravity of the iron powder coating rice seed obtained by the present invention changes with the kind of iron powder, coating methods, etc., when the specific gravity of the rice seed before coating is 1.1 and it is coated with double the amount of iron powder, the specific gravity of a coating seed is 2.3 to about 2.7. At this time, a coating layer occupies 65 to 70% to the mass of the whole coating seed. 
[0032] 
Fig.1 shows the first embodiment of the present invention described in Claims 1-3, and this figure shows typically the cross sectional view of an iron powder coating rice seed. The sign with which the sign displayed as iron in circular showed among the figure the metallic iron powder child to whom the surface oxidized, and the slash was pulled in the small circle form shows the sulfate ion or chloride ion which iron powder was made to mix as a pro oxidant before coating implementation. The iron powder children adhering to a rice seed to which the surface oxidized combine with each other, there are, and they coat the surface of a rice seed with this mode. That is, the iron powder children which oxidized perform the role of a binding material. 
[0033] 
The second embodiment of the present invention is shown in Fig.2. A figure shows typically the cross sectional view of an iron powder coating rice seed. The sign which the sign with which the sign displayed as iron in circular showed among the figure the metallic iron powder child to whom the surface oxidized, and the slash was pulled in the small circle form showed the sulfate ion or chloride ion which iron powder was made to mix as a pro oxidant before coating implementation, and drew the mesh shape line in an ellipse shows brown iron oxide, a subsidiary material, etc. The solid line of the outermost layer shows the layer of the binding material (calcium sulfate) which reacted to water and was solidified. The iron powder child itself oxidizes also in this case, and the role of the binding material is performed. In spite of having incorporated subsidiary materials, such as brown iron oxide, silica gel, or agricultural chemicals, into the coating layer in this example, the decay rate over a mechanical shock is low. 
Oxidation of iron in the outermost layer is reliably carried out by making calcium sulfate or its hydrate adhere to the outermost layer of coating, and it works comfortably by reducing adhesion with other iron powder coating rice seeds, and adhesion with a container. If calcium sulfate 0.5 hydrate is made to adhere to the outermost layer, itself will have a coagulation hardening action accompanying a reaction with water, and brown iron oxide and the subsidiary material which were placed at the surface will be fixed. Therefore, coating into a rice seed is strengthened further in many cases. 
[0034] 
Fig.3 shows typically the cross sectional view of the iron coating rice seed by a prior art. Among a figure, the sign displayed as iron in circular shows a metallic iron powder child, and the portion describing the mesh shape line of the circumference shows the layer which calcium sulfate 0.5 hydrate reacted to water, and carried out coagulation hardening. That is, the surface of the rice seed adheres to iron powder by the coagulation hardening action based on the reaction of calcium sulfate 0.5 hydrate and water. 
[Working example] 
[0035] 
An working example is given to below and the present invention is described specifically. However, the present invention is not restricted to these. 
[0036] 
Working example 1 
To 50 g of rice seeds (form name Hinohikari), add potassium sulfate (powdered) of the percentage 1 (1g) to the reduced iron powder (trade name: DSP317, product made from Said Sum Iron powder) of weight, and iron powder weight twice, and it mixes, Granulation was carried out with the pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make), carrying out the spray of the deionized water. The particle size distribution of iron powder DSP317 is 45 micrometers or less of JIS sieve standards,; [ 85% of ] not less than 45 micrometers 63 micrometers or less, and 15%. Next, the coating seed which carried out granulation is picked out from a granulator, and it is a bat (31 cm long). the inside of the side of 24 cm, and a depth of 3.5 cm -- thin -- it seems to be wide, while it puts into the open air and the intercepted box (46x31x26 cm) made from a plastic with a lid and 6 liters/m ventilate this box in humidified air, After continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the steel plate 3mm in thickness was dropped from the measuring method of the collapse degree of the above-mentioned coating (henceforth the disintegration test of coating), i.e., a height of 1.3 m, 5 times about the obtained coating rice seed, and it measured by the method of giving a mechanical shock. As a result, the decay rate of coating is 42.6% and it turned out that it is practical strength. A result is shown in Table 1. 
[0037] 
Working example 2 
The iron powder coating rice seed was produced like the working example 1 except having used tales doses of potassium chloride (powdered) instead of potassium sulfate. Next, the disintegration test of coating was done like the working example 1. As a result, a decay rate is 2.9% and it is shown that this value is the strength which cannot collapse easily no matter what sowing machine it may use. 
When a chloride is added from sulfate compared with the result of the working example 1, it turns out that coating strength improves relatively. A result is shown in Table 1. 
[0038] 
Working example 3 
The iron powder coating rice seed was produced like the working example 1 except having used tales doses of calcium sulfate 2 hydrates (powdered) instead of potassium sulfate. Next, the disintegration test of coating was done like the working example 1. As a result, a decay rate is 49.2% and it became clear that it is practical strength. A result is shown in Table 1. 
[0039] 
Working example 4 
The iron powder coating rice seed was produced like the working example 1 except having used tales doses of calcium sulfate 0.5 hydrates (powdered) instead of potassium sulfate. The decay rate was 14.4% when the disintegration test of coating was done. 
Compared with the result of the working example 3, it turns out that the decay rate of the direction at the time of adding calcium sulfate 0.5 hydrate is smaller than calcium sulfate 2 hydrate. A result is shown in Table 1. 
[0040] 
Working example 5 
The iron powder coating rice seed was produced like the working example 1 except having used tales doses of calcium chloride 2 hydrates (powdered) instead of potassium sulfate. When the disintegration test of coating was done like the working example 1, a decay rate is 1.6% and it became clear that it was the strength which cannot collapse easily no matter what sowing machine it may use. A result is shown in Table 1. 
[0041] 
Working example 6 
DSP317 of 50g of rice seed (form name Hinohikari) and its double weight was put into the pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make), and granulation was carried out, carrying out the spray of the 13% aqueous solution of magnesium sulfate 7 hydrate. Computing from the volume which carried out the spray, magnesium sulfate 7 used hydrate was the percentage 0.9 of iron powder weight. next, the coating rice seed which carried out granulation like the working example 1 -- thin -- it seems to be wide -- after continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, ventilating humidified air, this coating rice seed was dried at 40 degrees C, and the iron powder coating rice seed was produced. 
When the disintegration test of coating was done about this thing, the decay rate was 56.4% and was practical strength. A result is shown in Table 1. 
[0042] 
Working example 7 
The iron powder coating rice seed was produced like the working example 6 except having carried out the spray of the 7% aqueous solution of magnesium chloride 6 hydrate, and having carried out granulation instead of magnesium sulfate 7 hydrate. 
When the disintegration test of coating was done like the working example 1, a decay rate is 5.5% and it became clear that it was the strength which cannot collapse easily no matter what sowing machine it may use. A result is shown in Table 1. 
[0043] 
Working example 8 
as opposed to 50 g of rice seeds (form name Hinohikari) -- DSP317 of 0.5 time weight -- and, To iron powder weight, potassium chloride (powdered) of the percentage 1 (0.25g) was added, and it mixed, and put into the pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make), and granulation was carried out, carrying out the spray of the deionized water to this. next, the coating rice seed which carried out granulation like the working example 1 -- thin -- it seems to be wide -- after continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, ventilating humidified air, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
The decay rate was 3.0% when the disintegration test of coating was done about this thing. It is shown that this result is the strength which cannot collapse easily no matter what sowing machine it may use. This shows that a low decay rate is maintainable, even if it reduces the amount of the iron powder used. A result is shown in Table 1. 
[0044] 
Working example 9 
Except having used tales doses of iron powder (trade name: 270M-200, Kawasaki Steel [ Corp. ] Corp. make) instead of DSP317, granulation was carried out like the working example 2, and the iron powder coating rice seed was produced. The particle size distribution of iron powder 270M-200 45 micrometers or less of JIS sieve standards, They are; [ 34.1% of ] not less than 45 micrometers 63 micrometers or less,; [ 43.2% of ] not less than 63 micrometers 75 micrometers or less,; [ 14.6% of ] not less than 75 micrometers 106 micrometers or less,; [ 6.1% of ] not less than 106 micrometers 150 micrometers or less,; [ 1.1% of ] not less than 150 micrometers, and 0.9%. 
Next, when the disintegration test of coating was done, the decay rate was 2.2%, and even if it used the iron powder from which particle size distribution differs, it turned out that a low decay rate is maintainable. A result is shown in Table 1. 
[0045] 
Working example 10 
The iron powder coating rice seed was produced like the working example 2 except having used tales doses of reduced iron powder (trade name: DNC-300, The Peace Iron powder company make) instead of iron powder DSP317. The particle size distribution of iron powder DNC-300 is 45 micrometers or less of JIS sieve standards,; [ 85% of ] not less than 45 micrometers 63 micrometers or less,; [ 10% of ] not less than 63 micrometers 75 micrometers or less, and 5%. 
Next, when the disintegration test of coating is done, a decay rate is 4.1%, and even if it uses the iron powder from which particle size distribution differs, it turns out that a low decay rate is maintainable. A result is shown in Table 1. 
[0046] 
Working example 11 
The iron powder coating rice seed was produced like the working example 4 except having used tales doses of atomized iron powder (made by Wako Pure Chemical Industries, Ltd.) instead of reduced-iron-powder DSP317. The particle size distribution of the used atomized iron powder is 180 micrometers or less. 
Next, the disintegration test of coating was done like [ dry matter ] the working example 1. As a result, the decay rate was 22.8%, and even if it used atomized iron powder, it became clear that practical strength was maintainable. A result is shown in Table 1. 
[0047] 
[Table 1] 
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[0048] 
Working example 12 
as opposed to 50 g of rice seeds (form name Hinohikari) -- the iron powder (trade name: DSP317, product made from Said Sum Iron powder) of double weight -- and, To iron powder weight, add potassium chloride (powdered) of the percentage 1 (1g), and it mixes, Granulation is carried out with a pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make), carrying out the spray of the deionized water, After coating a rice seed with iron powder, calcium sulfate 0.5 hydrate (powdered) of percentage 9.7 was added to iron powder weight, and it was made to adhere to the surface of iron powder coating. next, this coating seed that carried out granulation like the working example 1 -- thin -- it seems to be wide -- after continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, ventilating humidified air, it was made to dry at 40 degrees C, and the iron powder coating rice seed of the type shown in Fig.2 was produced. 
Thus, the decay rate was 4.5% when the disintegration test of the obtained coating rice seed was done. As for this thing, adhesion with seeds, a seed, and a container wall is reduced after drying, there is little generating of the impalpable powder of iron powder, and work environment is pure. A result is shown in Table 2. 
[0049] 
Working example 13 
The iron powder coating rice seed was produced like the working example 12 except having used tales doses of potassium sulfate (powdered) instead of potassium chloride, and having made the addition amount of calcium sulfate 0.5 hydrate into the percentage 5 to iron powder weight. Next, the disintegration test of coating was done like the working example 12. As a result, the decay rate was 45.6%. Adhesion of the seeds after drying, a seed, and a container wall is reduced, there is little generating of the impalpable powder of iron powder, and work environment is pure. A result is shown in Table 2. 
[0050] 
Working example 14 
The iron powder coating rice seed was produced like the working example 13 except having used tales doses of calcium sulfate 0.5 hydrates (powdered) instead of potassium sulfate. Next, the disintegration test of coating was done like the working example 12. As a result, the decay rate of the coating rice seed was 6.2%. Adhesion of the seeds [ thing / this ] after drying, a seed, and a container wall is reduced, there is little generating of the impalpable powder of iron powder, and work environment is pure. A result is shown in Table 2. 
[0051] 
Working example 15 
as opposed to 50 g of rice seeds (form name Hinohikari) -- the iron powder (trade name: DSP317, product made from Said Sum Iron powder) of double weight -- and, To iron powder weight, add potassium sulfate (powdered) of the percentage 1 (1g), and the silica gel powder (what pulverized what was used as a drier) of the percentage 50, and it mixes, The rice seed was coated carrying out granulation with a pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make) carrying out the spray of the deionized water. next, this obtained coating rice seed -- thin -- it seems to be wide -- after continuing oxidation reaction at the room temperature of 25 degrees C for 12 hours, ventilating humidified air, it was made to dry at 40 degrees C, and the iron powder coating rice seed of the type shown in Fig.2 was produced. 
About this coating seed, the disintegration test was done in the similar way. As a result, the decay rate was 6.0%. A result is shown in Table 2. Silica gel supplies silicic acid to a rice after a rice seed's budding, and contributes it to healthy growth of a rice. 
[0052] 
Working example 16 
the iron powder discharged from the shot blasting process of weight twice to 50 g of rice seeds (form name Hinohikari) -- and, To iron powder weight, potassium chloride (powdered) of the percentage 1 (1g) was added, and it mixed, and it coated with the pan type granulator (trade name: a bread type granulator, the As One Corp. make), carrying out the spray of the deionized water. 46 micrometers or less occupy 80%, and the particle size of this iron powder contains [ minute ] metallic iron powder and brown iron oxide by various ratios. 
subsequently, the coating rice seed which carried out granulation -- thin -- it seems to be wide -- after continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, ventilating humidified air, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the decay rate was 46.8% when the disintegration test of coating was done like the working example 12. Although the iron powder discharged from a shot blasting process is industrial waste, it turns out that it can use effectively for the present invention. A result is shown in Table 2. 
[0053] 
Working example 17 
The iron powder coating rice seed was produced like the working example 16 except having set the moiety to DSP317 among the iron powder to be used. Next, the disintegration test of coating was done like the working example 12. As a result, the decay rate was 11.9%. 
By using metallic iron powder partially compared with the result of the working example 16 shows that the coating seed of sufficient strength can be provided, even if it uses the iron powder of industrial waste. 
[0054] 
Working example 18 
as opposed to 50 g of rice seeds (form name Hinohikari) -- the iron powder (DSP317) of double weight -- and, To iron powder weight, the brown iron oxide (made by Wako Pure Chemical Industries, Ltd.) of the percentage 50 (50g) and potassium chloride (powdered) of the percentage 1 (1g) were added, and it mixed, and it coated with the pan type granulator (trade name: a bread type granulator, the As One Corp. make), carrying out the spray of the deionized water. 
subsequently, the coating rice seed which carried out granulation -- thin -- it seems to be wide -- after continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, ventilating humidified air, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
The decay rate was 27.1% when the disintegration test of coating was done like [ thing / this ] the working example 12. This result shows that brown iron oxide can also be used effectively in the present invention. A result is shown in Table 2. 
[0055] 
[Table 2] 
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[0056] 
Comparative example 1 
Calcium sulfate 0.5 hydrate (powdered) of the percentage 15 (30g) is mixed to the reduced iron powder (trade name: DSP317, product made from Said Sum Iron powder) of weight, and iron powder weight to 100 g of rice seeds (form name Hinohikari) twice, It put into the pan type granulator (trade name: bread type granulator PZ-01, As One Corp. make), and granulation was carried out, carrying out the spray of the deionized water. thus -- picking out the coating seed which carried out granulation from a granulator -- the plane 1 equivalent for those 3 minutes -- the inside of a bat (31cm by 24cm, a depth of 3.5 cm) -- thin -- it seems to be wide -- it was neglected to the interior of a room of the mean temperature of 25 degrees C, and 45% of average relative humidity, and vented to the atmosphere for 12 hours. Then, the coating seed was dried at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the disintegration test described in the working example 1 was presented about the obtained coating rice seed. As a result, the decay rate of coating was 94.5% and the mechanical strength was a degree with which practical use cannot be presented. A result is shown in Table 3. 
[0057] 
Working example 19 
While granulation is carried out in the comparative example 1, one of the bats which placed the thinly opened seed is put into the open air and the intercepted box (46x31x26 cm) made from a plastic with a lid and 6 liters/m ventilate this box in humidified air, After continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the disintegration test was presented about the obtained coating rice seed. As a result, the decay rate of coating was 1.8%. Compared with the result of the comparative example 1, promotion of oxidation reaction is raising the mechanical strength to the practical use degree. A result is shown in Table 3. 
[0058] 
Comparative example 2 
Potassium chloride (powdered) of the percentage 1 (2g) is mixed to the reduced iron powder (trade name DSP317, product made from Said Sum Iron powder) of weight, and iron powder weight to 100 g of rice seeds (form name Hinohikari) twice, It put into the pan type granulator (trade name bread type granulator PZ-01, As One Corp. make), and granulation was carried out, carrying out the spray of the deionized water. thus -- picking out the coating seed which carried out granulation from a granulator -- the plane 1 equivalent for those 4 minutes -- the inside of a bat (31cm by 24cm, a depth of 3.5 cm) -- thin -- it seems to be wide -- it was neglected to the interior of a room of the mean temperature of 25 degrees C, and 45% of average relative humidity, and vented to the atmosphere for 12 hours. Then, the coating seed was dried at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the disintegration test was presented about the obtained coating rice seed. As a result, the decay rate of coating was 87.7%. Although considered because the oxidation reaction after granulation is not advancing sufficiently, the mechanical strength was a degree with which practical use cannot be presented. A result is shown in Table 3. 
[0059] 
Working example 20 
Granulation was carried out in the comparative example 2, one of the bats which placed the thinly opened seed was neglected to the interior of a room of the mean temperature of 25 degrees C, and 45% of average relative humidity, and it was vented to the atmosphere for 12 hours. Then, the spray of the deionized water was carried out and it vented to the atmosphere again for 12 hours. The quantity of the water which carried out the spray is a 5% (mass) degree of a coating seed. Then, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the disintegration test described in the working example 1 was presented about the obtained coating rice seed. As a result, the decay rate of coating is 20.4% and the mechanical strength is practical. As compared with the result of the comparative example 2, since oxidation reaction advanced, it is thought that the mechanical strength went up. A result is shown in Table 3. 
[0060] 
Working example 21 
Granulation was carried out in the comparative example 2, and one of the bats which placed the thinly opened seed was put in the large-sized bat which filled water thinly. As the surroundings of the thinly opened seed were surrounded by the frame of the stainless iron line, it covered with the paper towel which was damp so that a seed might not be contacted and the water content of the seed was not deteriorated, oxidation reaction was advanced for 12 hours. At this time, the water thinly filled in the paper towel and the large-sized bat touches, and water was always supplied to the paper towel by capillarity. Then, the coating seed was dried in a 40 degrees C dryer. 
Next, the disintegration test described in the working example 1 was presented about the obtained coating rice seed. As a result, the decay rate of coating is 7.7% and the mechanical strength is practical. Oxidation of the iron powder of the coating seed after granulation shows that oxidation reaction advances compared with the case where it opens to the atmosphere like the comparative example 2 by raising humidity. A result is shown in Table 3. 
[0061] 
Working example 22 
While granulation is carried out in the comparative example 2, one of the bats which placed the thinly opened seed is put into the open air and the intercepted box (46x31x26 cm) made from a plastic with a lid and 6 liters/m ventilate this box in humidified air, After continuing oxidation reaction at a 25 degree-C room temperature for 12 hours, it was made to dry at 40 degrees C, and the iron powder coating rice seed was produced. 
Next, the disintegration test described in the working example 1 was presented about the obtained coating rice seed. As a result, the decay rate of coating is 8.8% and the mechanical strength is practical. A result is shown in Table 3. 
[0062] 
[Table 3] 
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Figura 3
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CLAIMS 

[Claim(s)] 
[Claim 1] 
A manufacturing method of an iron powder covering rice seed adhering to the rice seed surface and making it solidify iron powder by promoting oxidation reaction of metallic iron powder. 
[Claim 2] 
By adding 0.5 to 2% of sulfate (however, except for calcium sulfate), and/or a chloride to a rice seed with iron powder and its mass ratio, adding and carrying out granulation of the water further, supplying water and oxygen, and promoting oxidation reaction of metallic iron powder, A manufacturing method of an iron powder covering rice seed characterized by making it dry after adhering to a rice seed and making it solidify iron powder. 
[Claim 3] 
A manufacturing method of the iron powder covering rice seed according to claim 2 whose sulfate and/or chloride are 1 type chosen from potassium sulfate, magnesium sulfate, potassium chloride, a calcium chloride, magnesium chlorides, and these hydrates, or 2 type or more. 
[Claim 4] 
By adding 0.5 to 35% of calcium sulfate, and/or its hydrate to a rice seed with iron powder and its mass ratio, adding and carrying out granulation of the water further, supplying water and oxygen, and promoting oxidation reaction of metallic iron powder, A manufacturing method of an iron powder covering rice seed characterized by making it dry after adhering to a rice seed and making it solidify iron powder. 
[Claim 5] 
A manufacturing method of the iron powder covering rice seed according to any one of claims 1 to 4 mixing and using silica gel and/or agricultural chemicals for iron powder. 
[Claim 6] 
A manufacturing method of the iron powder covering rice seed according to any one of claims 1 to 5 adding calcium sulfate or its hydrate, making a layer of this calcium sulfate or its hydrate form in an outer layer of iron powder, and promoting oxidation reaction of iron powder further after making iron powder adhere to the rice seed surface. 
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