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DESCRIPTION METHOD FOR PROMOTING PLANT GROWTH AND
IMPROVING PLANT QUALITY AND GROWTH-PROMOTING AGENT
AND QUALITY-IMPROVING 5 AGENT TO BE USED IN THE METHOD
TECHNICAL FIELD [0001] The present invention relates to a method for
promoting plant growth and 10 improving plant quality, and a
growth-promoting agent and a quality-improving agent to be used in the
method. More patrticularly, the ﬁ%%gﬁg?rﬁQHon relates to a method for
promoting plant growth and improving plant quality which includes
applying at least one finely-pulverized water-insoluble inorganic
MSFANEGISHOR 2RENOTN @ FArAWh PROVYIRDAAND QU@IRY) VINIGERGNT
agent to be used in the method which contain 15 at least one
DRl NvANTE FRAWEIHSSRMMOTTRgaREGTSToANR I ABADKBEBONBNG
ART [0002] As a method for applying a micronutrient which is :
indispensable for Ué%%oq&%@ M%F%Baication of a
water-soluble micronutrient has been proposed (Patent Document 1). A
method of adding a specific water-soluble micronutrient to a liquid
TR hasaisgbeen proposed (Patent Document 2). Furthermore, a
method of sustaining release of a water-soluble micronutrient by applying
[oaoyvpter-permeable coating to the water-soluble micronutrient has been 25
proposed (Patent Document 3). There has been no attempt to.direEtIy
t.

+

applyIHePiResEriEalimE ShErE i TeEIRf AP TP L B RGR AP AT ST

. [Patent Document 1] JP-A-06-024884 | [Patent D ﬁ%]_ : -
SO ADARS. (oA DT ST 0 DAL {Be3 e eeent
pQWeNehAmeathed afifpliarnapplisaliondisHalrBRdiiesnaRRMEE a method for

chemicals 5 diluted to a prescribed concentration every week. This is a
prpradiem jhute grssofi bodhimproving plant quality which includes applying at [east
one finely-pulverized water-insoluble inorganic micronutrient to a plant, and a

growth-promoting and quality-improving agent to be used in the method which contain

at least one finely-pulverized water-insoluble inorganic micronutrient.

BACKGROUND ART
[0002]

As a method for applying a micronutrient which is indispensable for plant
growth, a method of foliar application of a water-soluble micronutrient has been
proposed (Patent Document 1). A method of adding a specific water-soluble
micronutrient to a liquid fertilizer has also been proposed (Patent Document 2).
Furthermore, a method of sustaining release of a water-soluble micronutrient by
applying a water-permeable coating to the water-soluble micronutrient has been
proposed (Patent Document 3). There has been no attempt to directly apply the
water-insoluble inorganic material to a plant as a micronutrient.

[Patent Document 1] JP-A-06-024884



10

15

20

25

work efficiency and durability of the effect. Furthermore, when a specific
water-soluble micronutrient is mixed with a liquid fertilizer or the like, there
is a problem that durability of the effect cannot be expected due to
movement of the micronutrient together with water into an area where the
plant cannot reach. The 10 method of sustaining release of a

{P\éﬁﬁb%%w‘%%ﬁi{ﬁ%}ﬁw%%x 4 ating with a water permeable coating

as many problems to be solved before being used in practice due to
[peitisWbCineantpiing theumepepntent in the applied object because the
amount of moisture in the soil in agricultural fields significantly changes
[0&@gbrding to the meteorological conditions and the like. 15 [0004]
Generally, a water-soluble fertilizer and a water-soluble inorganic

micrdHNFERE aracdindiptdpliarsealitarorottalbidnaies sRRy R ike!s
afeR's sacHilaed, Lherelare, L paseen ansldeiea AsR e ah o vor
ertilizers'and micronutrients to diss Ive "In water. However, these
wéektlizRisRpd Migrepsitrientsndishare Walgl-aakiole/naxe éfissawback
of runoff by rain and the like. Lack of micronutrients in the soil due to
watenafflobtopsaibhytriain or mipehtechcultiyat dartbivses: chepsceo theseeis a
various deficiency diseases, resulting in a decrease in harvest and

prepigntyheituritivenebrhardosk caataihe Grreppbiveit MReHEHi et iEDy

mliectl; shraying a luia felzer onioplanis oo, improve e sal. 1
ire iea to

Wa . .
owever, wiren ctly ‘app plants, the Tertiizer is easily run 25 o

mBY&PHPKIGH: %ef@éa@ira@mat@@gsf@s@e Aigsb RaaRRIgd SanuRehef water
u

times. In particular, in the foliar application of a liquid fertilizer, it is often
pedifftabilt tooatitgistdl lcominue dreffeot utldss thecfbbilizer isispraspddropretae
week, which requires enormous 2 labor and expense. A sustained

duelelifal e conrpiim s HALTOFRRIEA{TkHY drdisrehirstiisrs Sthth
an%iosuirluctr? ecﬂ’sf %(e)%f g%taggiggg %pg%tcalﬁﬁ}lrjgl fdee.zrféééejl\:%gr% 1(':%11%%"5%%%%9&3 g&%@alﬁg to

resin 1nim or evelope ver, sin rate o

thg@}%@&&%@@%@%ﬁ%ﬁg@lgmﬁ@ environment and therefore easily

influenced by a 5 change in the meteorological conditions and the like, a
[Odes]red effect is exhibited only with difficulty. DISCLOSURE OF THE

INVENTION . o _

Generally, a water-soluble fertilizer and a water-soluble inorganic micronutrient

are easily absorbed from roots, stalks, leaves, and the like 6f plants and utilized.
Therefore, it has been considered essential for fertilizers and micronutrients to dissolve
in water, However, these fertilizers and micronutrients which are water-sofuble have a
drawback of runoff by rain and the like. Lack of micronutrients in the soil due to
runoff of topsoil by rain or repeated cultivation causes crops to have various deficiency
diseases, resulting in a decrease in harvest and quality. For this reason, it is necessary
to supplement micronutrients by directly spraying a liquid fertilizer onto plants or to
improve the soil. However, when directly applied to plants, the fertilizer is easily run
off By sprinkled water or rain and, therefore, must be applied a number of times. In

particular, in the foliar application of a liquid fertilizer, it is often difficult to obtain a

continued effect unless the fertilizer is sprayed once a week, which requires enormous
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[0005] 10 The present invention has been achieved in view of the above
problems of the related art, and has an object of providing a method for
applying a micronutrient exhibiting a sufficient effect by being applied only
a small number of times. According to the present invention, a method for
promoting plant growth and improving plant quality comprising applying at

least one finely-pulverized water-insoluble 15 | [ ' a

e R e A e e

chapiRrandtiant Reatlaastirna kindsplesteddropadhenarosp sepsisting of
tricalcium phosphate, manganese dioxide, calcium titanate, magnesium

watxigeroakdilemessilifiatepatid Blicbas dioxidievahpéthyefamaveragecpdhtalge of
diameter of 10 m or less. A flowable preparation containin

) a
relgpsta HSHHRIETTBRGENE FhibropRItHERTAHIREA DOralRirage Palftitienced by a
cnfalSSon 2 B AR MOlS PISIPiRPIR /2 e apRiealan. Aot oy

of coating seeds wi e finely-pu Verized water-imsolu
withQie@Rifymicronutrient or a method of adding the finely-pulverized
water-insoluble inorganic micronutrient to a plant cultivating medium is
used. The term "plant cultivating medium" includes soil of course, a

medium used in cultivation in facilities such as 25 hydroponic culture,
DIk & HiVEbHE S VESH #A seedbed, a nursery box, and the like.

O&c%) 6] 3 According to the present invention, a plant growth-promoting and
[ Iity_-improving agent comprising at least one finely-pulverized
watef{asRldBIE | 1Yera8 R R HIAMAHHRIES PRI ik I8HorRIBHBBIEHRAIF the

the water-insoluble inorganic micronutrient be at least one kind selected
relftednatineagddisp soobistingf of dricAtgiunmbthid Sphatelyingrganesewditedte,

calcium titanate, magnesium oxide, calcium silicate, and silicon dioxide,
exbihifingvesuiiieivar e artibrangiannied onlydimsilaugben shames:

preparation containing a water-insgluhle inorganjc micronutrient with.an .
A R e TRy 5 PR T AR S fBroving

pia%%gh@@m%%p%ﬁ‘g%i@!ﬁ’f%‘ﬂ@Ql?ﬁglﬁﬂ’%hﬁe@%?éﬂiﬁ%i@n
may be a plant seed coating agent. 10 [0007]

inorganic micronutrient to a plant is provided. It is preferable that the water-insoluble
inorganic micronutrient be at least one kind selected from the group consisting of
tricalcium phosphate, manganese dioxide, calcium titanate, magnesium oxide, calcium
silicate, and silicon dioxide, and have an average particle diameter of 10 um or less. A
flowable preparation containing a water-insoluble inorganic micronutrient with an
average particle diameter of 5 um or less is more preferable.  As the application
method, a method of coating seeds with the finely-pulverized water-insoluble inorganic
micronutrient or a method of adding the finely-pulverized water-insoluble inorganic
micronutrient to a plant cultivating medium is used. The term “plant cultivating
medium” includes soil of course, a medium used in cultivation in facilities such as
hydroponic culture, artificial cultivation soil used in a seedbed, a nursery box, and the

like.
[0006]
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The following effects are provided by treating a plant with the product of
the present invention. Production and growth of a root are actively
promoted by applying the product of the present invention to seeds and
roots of seedling. Flowers such as roses stay in bloom for a long period of
time while maintaining freshness by applying 15 the product of the present
invention to cut flower tted flowers ike. F ts can be
active ycai}@\f\ll% and & E]%rse%?égnﬁel? rlﬁvéraﬁrﬁ%%%ﬂg%@e %‘ggg i%r.I loom for a
quiongerpesind.of dime .oy Anphdng IB.dilvirdiselytianelthe waduniselube
present invention to potted flowers such as a cyclamen. The yield in rice
inappotata canubreinypasadedndicolprefiodde dnd thsteatfrarspbiblicmeaganic
melon and tomato can be 20 improved, and their sugar content can be

migferssEest by ddpiirmpeldndraericd AR BroSEnPifaHEdReBiHE YW of
the plant when planting., Replant failure caused by shortage ofa_ ...
PR AP HObL RACE AL S el P it and
siIRBABRFAUELRY HRRINGNegeed RIdRe MUreery P@Ewm the pradustable
the present invention or by applying the product of the present invention
prépathd dissencdiibe planterdAnBEEE MR EORCARRYINGIOW 2VEHE:
INVENTION [0008] 4 Contrary to the established theory that inorganic
partipliiférmeint af Ackre RINRSA TS TFOFRIREdFEPSIan S PIRh T eBIlbRE MG And
the inventors of the pérgegent invetntionn dirslcngverbeedath%tﬁtif gg d%a%.on% ent
QR RREBY R RIBHFANTE RIS SR IRNERT L B T AR S ah phad gt
[O@qpt, healthy g.rowth of the plant can Ige promoted for a long peri.od of
time 5 and quality of the crops can be improved. As a result, the inventors
successftiliowmmppliied thepoesdnt byvestion bypprawdihgle prethod dbthe
promoting _quali% of crops, and a healthy plant growth agent, a quality .
presspravHegtigent Perdugiantafowenvib liaioptuse adivele PremIad foodlying

10 Ir%the?ﬁo rse of rEPeatlﬁgnvt%rls%ua resgarches the Jlnvent Eg of the

th?)?é% M \Pgﬁ% %lppllll‘ée nely-pu?v%ra}%eéov?/g é)lf-lsﬁg%h e inor‘a’gﬁs’lguc;h as

ro{RQQPHIABEPINS 1FR!B e 35 @ SIasRIanki AN ARBRAYSE fReniRAID Npldihg
by microscope. As a result, the

the product of the present invention to cut flowers, potted flowers, and the like.

Flower roots can be actively grown and a greater number of flowers can be kept in

bloom for a longer period of time by applying a difuted solution of the product of the

present invention to potted flowers such as a cyclamen. The yield in rice or potato can

be increased, and color, gloss, and taste of crops such as melon and tomato can be

improved, and their sugar content can be increased by applying the product of the

present invention to the base of the plant when planting. Replant failure caused by

shortage of a micronutrient when the same crops have been grown for many years can

be improved by treating the seeds or the nursery box with the product of the present

invention or by applying the product of the present invention to the base of the plant.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008]
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inventors surprisingly found that the plant actively attracts the

finely-pulverized particles around the roots and uses the water-insoluble

inorganic micronutrient. Since 15 this finding is quite different from the

general knowledge that a water-insoluble inorganic micronutrient cannot

be utilized by a plant, the inventors continued the detailed research using

rice seeds, tomato seedli ucumber seedlin t po

socdipLi 1T TS SEEINE S IREL RTEITIS, AR R Tee cemens
reqMAter AnsolRleNer ganigu NGO RMEEE M A SefiRitalyhdizethbiBgtion

plants. In addition, a treatment at a high 20 concentration, which has
disgenaalshine éincbnsidercd tebrwhddsiaiead irenocadvenset sffiedisored and

plant growth, was found to promote rooting and healthy growth of the _
appliaAte diiastitisritisisgoprijtetdRicrE an he PrBRIfSHie: diseraderjod pofime

s a.result of further studies on the effective use for. plants, it was faund

on R L RS T Wiy et et R RS

co%%%%“?ﬂ%@ﬁﬁﬂmhrﬁ%{@\qm § R adictRiheBIgse N ality of crops,

invention") have an average particle diameter of 10 m or less and that a

an¢bawelethyifhasit ghoaniavenage patiis énthaaateragant Sobe pisettyoapplieghtator
plants. However, taking the effect on human bodies and environment into

usegeibibstmeiBoshore preferable to wet-pulverize the water-insoluble

[0 dBrnganic micronutrient with a surfactant into a flowable preparation with
an-average particle diameter of 5 gm or less before applying to plants. 5

[0013] {Hae Arrdugt ehiagRresentINVERgn is ARRISth B It fleaftelent

dilution, to a seed or a root of a plant, a nursery box, or a base of a plant
inwhgsntbgpied dlingyig plantedd Sutesitivepbde ucirghtitemresentriavasritioheisoots
not run off by sprinkled water, leaked water, rainfall, and the like, an

of arigfupleAbaerb gyt BlanpeinsieBilineanforeient pehotl BBk ieh
zn\{f?%élée%%é?ﬁ&%%%ﬁﬁl Oar‘clgclg ueisbn%aa!tgxeg roz¥1\.!tt1'rzl:1 L{Q ?klle(:: ?&?ﬁ%l@é&e&?su I,

g S SUcCIt as Color, gloss, fragrance, ar content

T
thistipidiak [OQHRE different from the general knowledge that a water-insoluble
inorganic micronutrient cannot be utilized by a plant, the inventors continued the
detailed research using rice seeds, tomato seedlings, cucumber seedlings, sweet potato
seedlings, and the like. As a result, it was confirmed that the water-insoluble inorganic
micronutrient was definitely utilized by the plants, In addition, a treatment at a hugh
concentration, which has generally been considered to be undesirable due to adverse
effects on plant growth, was found to promote rooting and healthy growth of the plants
without inducing phytotoxicity such as physiologic disorder.
[0010]

As a result of further studies on the effective use for plants, it was found that it is
preferable that the finely-pulverized water-insoluble inorganic micronutrient

(hereinafter referred to as “product of the present invention”) have an average particle

diameter of 10 um or less and that a powder with such an average particle diameter can
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15 In the present invention, the term "plant growth promotion” refers not
only to simple promotion of plant growth, but also to acceleration of
rhizogenesis, life prolongation of cut flowers, and the like, of course, and
further to inducing healthy and smooth growth inherently possessed by
the plant The term "improvement” used in the present invention refers to

improvement of quality, for,example, an increase. in yield of 20.grains,
belmlp c(%\t//%apqu f% ];0 %%att)é ?Iowevg%%{kmén 4 efret DY K god%? Al

ea S root veget S, Increase In sugar content as

enielhasdmpoYepent iniramanaeend ilaveraivaoetebles andituitsible

the case of flowering plants, "improvement"” refers to the effect of
in@ramiotingrqualiiies ofiflovwerifgtplais sdiwablinpregsetionvividnessvefage
flowers. [0013] 25 In the present invention, the term "promoting plant
pagftenHiammiaiprovmgepisnt blimtyPrIEE® WtBl#sEs term "method” or
O"T&ent" refers to any one of a growth-promoting method or agent, a
[ % lity-improving method or agent, and a 6 growth-promoting and

qw"ﬁﬁé’?%&’ﬁ(&@%ﬁﬂ?&%&’é&&& 2URALOIPRLAL IRt Presenhinvantion, the: seed

term "water-insoluble inorganic micronutrient” refers to tricalcium
orhespbpia spangarness diexidea bakeivi: tianaiehsnagaesidingxideanted.

calcium silicate, silicon dioxide, iron oxide, cobalt oxide, boric oxide,
Singeisdundimtodiths, perenhinvesiipielsoutivm okible spiiklsdiatetptliad water,

like. These may be an independent chemial or a mineral caontaining an
G oS b G EBR R BE OF B HIBIAT FSAR PR od
wHBRRARRRES i&?éi%?amif@é@htﬁﬁ@@@ﬁﬂg\%RJ@%QHHE’CF%HH%‘JmA@%rF@WE1it
zincite, and the like can be given. 10 [0015] The term "pulvérized" used in

wiheprasent dveritomdiasscidon slate, digrauestanae afndaichitieps can be
~ average particle diameter is reduced to 10 m or less, and preferably 5 m
impraued, by anttbpdvet ingreerinatbh veldrylpinverregidmizpes arddes like was

hpa ticlg ci‘i}ag}eter exceedin{gbclsp}[g is undesirable because the particles
this L0MRG: A B AR ARF Sed eséftfflflcfhe plant roots. The smaller the
O@?ﬁicle size, the better the effect. However, since expending too much

timé for pulverization does not necessarily
In the present invention, the term “plant growth promotion” refers not only to

simple promotion of plant growth, but also to acceleration of rhizogenesis, life
prolongation of cut flowers, and the like, of course, and further to inducing healthy and
smooth growth inherently possessed by the plant The term “improvement” used in the
present invention refers to improvement of quality, for example, an increase in yield of
grains, leafy vegetables, and root vegetables, an increase in sugar content as well as
improvement in fragrance and flavor of vegetables and fruits. In the case of flowering
plants, “improvement” refers to the effect of promoting qualities of flowering plants
such as increase in vividness of flowers.
[0013]

In the present invention, the term “promoting plant growth and improving plant
quality” used with the term “method” or “agent” refers to any one of a

growth-promoting method or agent, a quality-improving method or agent, and a
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increase absorption by plant roots, the lower limit of pulverization is
usually around I m. Wet pulverization-is carried out in the presence of a
surfactant which does not adversely affect plant growth and exhibits a
sufficient wetting effect on the 20 water-insoluble inorganic micronutrient.
Dry pulverization is carried out using a jet mill. Powder maybe applied to
plants as is. However, from the viewpoint of preventing scattering, a
SSHRIRTRERS oWFﬁ’é&éWWé?%{ﬁ\e/%ﬁé?fg%?ﬁ%the presence of a
[Oﬁ&‘jit ble surfactant may be used. The content of the water-insoluble
Inorganic micronutrient in the flowable preparation is usually from 0.5 to
50% 1yt ke @ssscan chebnpkafetallyr fiomaleio3af iy mesadochibsronient
of the surfactant is from 0.5 to 15% by mass. [0016] 7 As the surfactant,
refepntonicsiitanintspbatth nergpuisostipalidae priciaytipppigHBRgEsIUM OXide,

Hlyoxyalkylene aryl aryl ether, polyoxyalkylene, alkyl eth
co o) R A HoBEr e IR bEIEF pL S PR LR

alkyl ester, a copolymer. of eth: ide.and pigPyiene %&Jg,ﬂ%%
OXE)%J y%ijyé{h%ﬁleﬁ%?%és%g%? ect) g@%}? s?lél)p at%, a 5 phosphate, or a salt gfan

inPhrshbatenahapalvoxyalkulensduigsoRione SUtfacianthpanialic As
surfactants such as an alkylbenzenesulfonate, a higher alcohol sulphate,

extignilessulfbeaigenaphibaignesbienatengreesalliokdaphiteidnpeiviesate
condensate, dialkylsulfosuccinate, soap, and a salt of sulphated olefin;

wolltiphi G HeRMERTR dearle éW%‘FﬁiﬁB‘gmaqé BBt Sirfactant, a

[OBil%(I]\er alkylamine salt, a polyoxyalkylene higher 10 alkylamine salt, an
Imidazoline, a quaternary ammonium salt can be given. These surfactants

may geused aneripdividigaliominsespiinatian: of e nonosetc004 7]

In addition to a surfactant, additives such as an antifreezing agent, a
suthsickee ef warchnlifavged soemt]cindiznieto Smiy cagent Whiehaaress, and

commonly used adjutants may be 15 added to '%g flowabl%ﬁreparation.

praferaQlyni s rIaTe BNtROE G RYBRTI ST kgl Aol B Ene iy aYFrage
ol edgfgrvn% yes, ggg%?é ﬁargaels%%%@s-r %m&eﬁ%&%%@m hot be

natural gums suc anthan gum and gum arabic, synthetic polymers
susiiciRn@s aalaey Riendplxringbalcomak andltariepanrites| tedeenthe

fine powders of :
effect. However, since expending too much time for pulverization does not necessarily
increase absorption by plant roots, the lower limit of pulverization is usually around 1
um, Wet pulverization is carried out in the presence of a surfactant which does not
adversely affect plant growth and exhibits a sufficient wetting effect on the
water-insoluble inorganic micronutrient. Dry pulverization is carried out using a jet
mill. Powder may be applied to plants as is, However, from the viewpoint of
preventing scattering, a flowable preparation made by wet pulverization in the presence
of a suitable surfactant may be used. The content of the water-insoluble inorganic
micronutrient in the flowable preparation is usually from 0.5 to 50% by mass, and
preferably from 1 to 30% by mass and the content of the surfactant is from 0.5 to 15%

by mass.

[0016]
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inorganic mineral such as magnesium aluminosilicate, acid clay,
bentonite, smectite, 20 and white carbon can be given. [0018] As
examples of the antifungal agent, generally used antifungal agents such
as alkyl paraben, sorbitan acid and a salt thereof, benzoic acid and a salt
thereof, dehydroacetic acid and a salt thereof, an isothiazole synthetic

disinf be given. 2 les of the defoami
o R R o D 2 A5 SR Ay et .
poggﬁg%gt?%@%ﬂi\am 0019 B, TResR ALY RS MAY DEIRRSH MG AMAUAL

r promoting plant growth taking into consideration the type of

esteraterbnsoliple dsrigppigotjalopidttientbisadalkd avtethodopbhppicafiethylene

the type of target plants, and the like. A specific amount sufficient for
oxyromdtimgnplant grodetandagobeayphonatedytaetel ailive deraskirhisg, for 5

example, to the method of applicatjon and the amount used in tl}et o
PIRaRBHG" EX SRS B b R0 G THA PSSt BY APPRAGSH Heie

water-insoluble in@rganic, i i b ' j Mion;
B B e 3 o i

sulfSHERNL i RN BsURD ASCaating: dipniFtghsienrehiftgatsaibstiena), and
spraying. For example, 1 kg of seeds is coated with about 30 ml of 10 the

diaflovimibfesprepatatiors fproductadf dfieutpbeedtdiafmmtetipoe auiatigis such as
obtained by dilution of the product of the present inyention (equivalent

on SR VANBHAIHE 5 ST HrAESE ASOTR LS e BRI of eber
rsin.caa.ilZ a I rene- res| y be

e S e e Aon ipped

Thk @8 AERAKSSE Wionel thadrpdudiolithepieseriimegiotast kborithmre.
solid component of 2 to 20 ppm produce roots and the growth is

[OGictelerated in one to three weeks. Cut flowers such as rose are expected

to exhibit extended life, if dipped.ina 1 to 10 ppm aqueous solution..If the
prodlibE At SR AsERTIFVBRTGAAEISIGh 5 e [ETEAOIE ChRed LURRTAR

an U r%%ﬁg%@rﬂ? n@aacf%?&qm e%?éﬁfxﬂﬁﬁkpﬁttg&ngﬂﬁﬁl?h%eﬁe%%jtmﬂtghay be

soil dr g when planting (0.1to 10g per bunch as 4 solid
ad§QMBeRENDwite\ieldLhfiee orpoiatenstn betincianted-anragunljtytioflene

melon or tomato
glycol, propylene glycol, and derivatives thereof can be given. ~As examples of the
thickener, natural gums such as xanthan gum and gum arabic, synthetic polymers such
as polyacrylate, polyvinyl alcohol, and carboxymethylcellulose, and fine powders of
inorganic mineral such as magnesium aluminosilicate, acid clay, bentonite, smectite,
and white carbon can be given.
[0018]

As examples of the antifungal agent, generally used antifungal agents such as
alkyl paraben, sorbitan acid and a salt thereof, benzoic acid and a salt thereof,
dehydroacetic acid and a salt thereof, an isothiazole synthetic disinfectant can be given.
As examples of the defoaming agent, generally used defoaming agents such as

sificon-containing defoaming agents can be given.

[0019]
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can be improved, where their color and gloss can be improved and sugar
content can be increased,. The term "plant” includes various decorative
plants as well as agricultural crops and fruit trees. 25 EXAMPLES [0020]
The present invention is described below in detail by way of examples. 9
However, the present invention should not be construed as being limited

to the., following examples. [0021] Example 1.5 Ni rams. of trj '!Hg]
phos%%%?e?\%%g‘é?s'glgfp% g%%?zm A ixtu %% f%bl %ift%%gy gr?é%g%yg(ﬁl ¢ h

talgHiPhateRRAMMiigniRsylienatt ARG RaRbIbalRResMERIE a6if EEMAN the

condensation polymer, manufactured by Toho Chemical Industry Co.,
mdttah,oZ agofcitonipie Bpéadiminenpkilicatadybikdies. mansfedticedbynt

Kunimine Industries Co., Ltd.), and 0.3 g of a silicon defoaming agent
suffiqisnpforpapmiping Rianb PO MR bERRIRERTBIIC et e NS dREABB I 96

152 ml of water, A eg adding.250 r&ﬂt f ceramic b ar(lj%w'ktghgvgjgmeter of
X&MRlf:, e I\ DASRRBE SRS 000 15 1830 mintites,
ex%%u%%gap&mﬁp%dm%@ a2t arepyiencalyer! yaRRial AL Horganic

lowable preparation (product of the present invention). The average

mipssticigediamates gipliieslaiis) phabphdtetionhe prepahbyrethespiépased
was 4.5 m. 15 [0022] Example 2 Sixty grams of tricalcium phosphate, 4 g
mRSRHAP B 2 Vezet BT ekuisRt Fo plarg 91ShpoFafith HERBEmMGHGEH

"KM72" were added to 2%3 ml of water. After adding 250, ml of cerami
(BN ARG of P B HBAS D220 RIS SEetac m! of
theR0Q RN RLAQ IR gjﬁ%&@é lorved e dhe AdEiiRmPb2d wbebPerifty

glycol to obtain a 20% flowable préparation (product of the present
dillventiothe fhewtetge pasialctianieteqghiteritivosphospndlitin theto

preparation thus prepared was 3.5 m. ) _ .
several grams as a solid component). Emulsion of a resin such as a vinyl acetate resin
or a styrene-acrylate resin may be added in order to form a coating film.  Cuttings of
sweet potatoes dipped in an aqueous solution of the product of the present invention
with a solid component of 2 to 20 ppm produce roots and the growth is accelerated in
one to three weeks. Cut flowers such as rose are expected to exhibit extended life, if
dipped in a 1 to 10 ppm aqueous solution.  If the product of the present invention, as is,
or a five to ten-fold diluted solution thereof is applied to a seeding box of rice or to a
base of a seedling by soil drenching when planting (0.1 to 10g per bunch as a solid
component), the yietd of rice or potato can be increased and quality of melon or tomato
can be improved, where their color and gloss can be improved and sugar content can be

increased,. The term “plant” includes various decorative plants as well as agricultural

crops and fruit trees.

EXAMPLES
[0020]

The present invention is described below in detail by way of examples.
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[0023] 25 Example 3 Thirty grams of tricalcium phosphate, 2 g of"Sorpol
5082", 1 g of "Kunipia F", and 0.3 g of a silicon defoaming agent "KM72"
were added to 246 ml of water. After 10 adding 250 ml of ceramic beads
with a diameter of 2 mm, the mixture was wet-pulverized at 2000 rpm for
20 minutes, followed by the addition of 21 ml of propylene glycol to obtain

nyedds IARIE RrapRRLR IURIREHSE Of IS PIESENL HONE IRy INthe
average pe{}rtlc & diameter of thcalciuim phosphate in the’preparation 5
follius Ry RaGewas 4.5 m. [0024] Example 4 Ninety grams of calcium
titanate, 6 g of "Sorpol 5082", 2 g of "Kunipia F", and 0.3 g of silicon
[ooeFpaming agent "KM72" were added to 152 ml of water. After 10 adding
250 ml of ceramic beads with a diameter of 2 mm, the mixture was
E’W@P}ﬁ.ﬂverized at 2000 rpm for 10 minutes, followed by the addition of 21

ml of _propylene glycol tpo .obtaip a 30% flowahle pre i0 roduct

the oYL e R g P BOE S G S L O SR e

' | p : (902 Rl R ic acid
P N oo ol
fotigniitsctiatatariorapifantnreddyidippanbl odo ChemicalSndiotryt €h), Lid), 2

g of "Kunipia F", and 0.3 g of a silicon defoaming agent "KM72" were
g elddeenteiady (ﬁla@mwate&ﬂ@@tAhﬁé%@iﬁ@w@W%ﬁg%ﬁéﬁ@@%&@v\ﬁ@ﬂe& Co.,

S S e T S R 20 B B
Cientkdianabie Prenatationdpsoduct.phingRreseRtdpyemtionsd he avesagsc
particle diametér of titanium dioxide in the preparation thus prepared was

heddd vich 2QiE0R6] of 2 mm, the mixture was wet-pulverized at 2000 rpm for 20
minutes, followed by the addition of 21 m! of propylene glycol to obtain a 30%
flowable preparation {product of the present invention). The average particle diameter
of tricalcium phosphate in the preparation thus prepared was 4.5 um.
[0022]
Example 2

Sixty grams of tricalcium phosphate, 4 g of “Sorpol 50827, 1.5 g of “Kunipia F”,
and 0.3 g of silicon defoaming agent “KM72” were added to 213 ml of water. After
adding 250 ml of ceramic beads with a diameter of 2 mm, the mixture was
wet-pulverized at 2000 rpm for 30 minutes, followed by the addition of 21 ml of
propylene glycol to obtain a 20% flowable preparation (product of the present
invention). The average particle diameter of tricalcium phosphate in the preparation
thus prepared was 3.5 um.
[0023]
Example 3

Thirty grams of tricalcium phosphate, 2 g of “Sorpol 5082”7, 1 g of “Kunipia F”,

and 0.3 g of a silicon defoaming agent “KM72” were added to 246 ml of water.  After

10
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Example 6 Thirty grams of tricalcium phosphate, 2 g of"Sorpol 5082", 1 g
of "Kunipia F", 11 and 0.3 g of a silicon defoaming agent "KM72" were
added to 245 ml of water. After adding 250 ml of ceramic beads with a
diameter of 2 mm, the mixture was wet-pulverized at 2000 rpm for 20
minutes. After gradually adding 0.5 g of xanthan gum while stirring, 21 ml

SUHHET T e

i ' j r o) f s, 4 00271
D e oA

prégidisig JQdigninsbiianate), 069 gable istupipiation @ncddct of dicpsdiean
defoaming agent "KM72" were added to 264 g of water. After adding 250
inmhobuprarhic becdgopitrtialdidinmetser of tipatiumerhuixbpeaimte preparation
wet-pulverized at 2000 rpm for 20 minutes. To the mixture, 1.2 g of cobalt
thish RS $EWARJ AR 2.2 g of manganese chloride tetrahydrate, and 0.6
{0%2%@ xanthan gum were gradually added while stirring to obtain a 10.3%
owable 15 preparation (product of the present invention). The average
Eﬁ@[fjg{&;diameter of tricalcium phosphate in the preparation thus prepared
was 4.5 m. [0028] Example 8 Two-hundred grams of water was added to
90 g bimwiciTethbohevowEraant, 165 00§ obuNEIR2E AL ERmpBaF, and
0 {)Na salt, of naphthalenesulfonic acid forrg%llg ondensate,. manufactyred

¢ ShRbiGtd SRrRinES eIy J AT X6y tfm%% TBLPA T BeaddWith
ad%i?riﬁiﬁ%t%{l %éf'%e%micj[ %%a@%#ﬁt? a%r&%f%@éﬁgﬁe Qh@trr%%gé Q{,’gsfor 7

fés to obtain a premix. The average particle diameter of the calcined

whlOngvERiles inibe RpeiTr Wasnlndtes; Reparalely theaddaio@ottamguwn
was gradually 25 added to 284 g of water while stirring. After

prhpyhogegiizinhtoldhig oBAYtISiclsaliiv Sreéaarabicui@iotiuct of the present

. 2-methyl-4-isothiazolin-3 -one and 1,%—}?e zisothjazolin-:3-one) was addeltlzl
iny§Eptdin 4 4o YRERESRELRE BH B &%%ﬁ%%‘ﬂ@&‘r&h%%%ﬂ‘ﬁ@?@“ us

prIpARSY4EQ 4. f
[0025]
Example 5

Seventy-five grams of titanium dioxide, 3 g of “SANX P201” (sodium
ligninsulfonate, manufactured by Nippon Paper Chemicals, Co., Ltd.), 1.6 g of “Kunipia
F”, and 0.3 g of a silicon defoaming agent “KM72” were added to 200 ml of water.
After adding 250 mi of ceramic beads with a diameter of 2 mm, the mixture was
wet-pulverized at 2000 rpm for 40 minutes, followed by the addition of 21 ml of
propylene glycol to obtain a 25% flowable preparation (product of the present
invention). The average particle diameter of titanium dioxide in the preparation thus
prepared was 1.49 pm.
[0026]
Example 6

Thirty grams of tricalcium phosphate, 2 g of “Sorpol 5082”7, 1 g of “Kunipia F,

11



12 xanthan gum was added to 30 g of the premix to obtain a 25% flowable
preparation (product of the present invention). The average particle
diameter of the calcined bone milled in the preparation thus obtained was
1.4 m. [0029] 5 Test Example 1 Rice rhizogenesis test Plowable
preparations of water-insoluble inorganic micronutrient of calcium

ar%@??%egf a lsﬂtu @nsé%%gé?ﬁil%a%%%gp %%%xggg?g arpdltcga Ig IEQ% ho%%a%;[{f‘é 0 After

alned in e Ssam anner as were added to

adnB1asHGARS CARIRINNG QM Phihhyrales snpreprrmeqluiops each

having a predetermined concentration. After washing away soils on rice

weepdlingsgrananio e Fdead stagecfourdeedingsalle el diygfopgrif aliythan
cultivated in each of the water-insoluble inorganic micronutrients

guplwhidastisdes RVl firsoprieraalivinbyasoridadtfanbiaiforohSefewable
absorption of chemicals from the root, formation of the main root and side
PIEBBRRL Y PRSP0l AR ARl i T PO A R TGRS O
trﬁgﬁ%_}@ﬁﬂ&gﬂﬁm%?%gmﬁmm(%%pgﬁé@%w}@%Jaﬁ-.pu'verized
chemicals around the roots and a number of new side roots had grown
[ofvom the main root. Extension of the main root and production of side roots

were particularly remarkable in manganese dioxide, calcium titanate, and
Exduwlsilm phosphate. The results are shown in Table 1. 20 [0030] TABLE

L S s DRl s Cepeeunlon Mab e S 5,
SR B NN RS SO e
were added to 264 g of water.  After adding 250 ml of ceramic beads with a diameter
of 2 mm, the mixture was wet-pulverized at 2000 rpm for 20 minutes. To the mixture,
1.2 g of cobalt chloride hexahydrate, 2.2 g of manganese chloride tetrahydrate, and 0.6
g of xanthan gum were gradually added while stirring to obtain a 10.3% flowable
preparation (product of the present invention). The average particle diameter of
tricalcium phosphate in the preparation thus prepared was 4.5 um.

[0028]
Example 8

Two-hundred grams of water was added to 90 g of calcined bone powder and 1.5
g of “NEW CALUGEN WG-2” (Na salt of naphthalenesuifonic acid formalin
condensate, manufactured by Takemoto Yushi Co., Ltd). After adding 250 ml of
ceramic beads with a diameter of 2 mm, the mixture was wet-pulverized at 2000 rpm for
7 minutes to obtain a premix. The average particle diameter of the calcined bone
milled in the premix was 1.3 um. Separately, 4.5 g of xanthan gum was gradually
added to 284 g of water while stirring.  After homogenizing, 11.2 g of Acticide MBS (a

mixture of 2-methyl-4-isothiazolin-3-one and 1,2-benzisothiazolin-3-one) was added to

obtain a 1.5 mass% solution of xanthan gum. Six grams of the 1.5 mass% solution of

12
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Tricalcium phosphate 37 7.5 1.5 Man Tricalcium phosphate 343 5.5 1.5
Many 13 [0031] Test Example 2 Cucumber cutting rhizogenesis test 5
Flowable preparations of water-insoluble inorganic micronutrient of
calcium titanate, magnesium oxide, titanium dioxide, or tricalcium
phosphate, each obtained in the same manner as in Example 1 were
xefided 0,300 mhplestic cuns SANIANING 00T L5 WAREMRI P Bration
SolttiBns, eac avinga fiyredetelrjmmed concentration. Side vines™ grown
(plodarRPHInAtElY g wamIshsleaTae wWergweqlasiad fiaMefer of the calcined bone
cucumber-growing field 10 and cut to a length of about 15 cm. Two
mitlettingheverppuatiintoheachteinttievedsolvé pnedetermined solutions, with the
cut end of the vines being in contact with the bottom of the cups, wherein
[09B&lcucumbers were hydroponically grown at room temperature. On the
T fift%{%gié, thf plants were moved into fresh solutions in order to avoid the
ey éeg bad. After nine days, conditions of rhizogenesis were
Ri@é‘?tﬂﬂ@&&eli@%js? total root length was determined by adding up each
length of all the roots growing from one vine. The average of the total root
lengtii@f b wepdinesiis shwwarimIabbéedn dRiipogenesisiatoe|efatibnum
effect was remarkable in calcium titanate, magnesium oxide, and o
titaﬂ@@mmtgh@ﬁﬁ}%@en{mrszdméwlztr%%&n@ BhesRispesch obtained in

rhizogenesis test %once tration mébav r total root len hs§1 m.g%
AR 161" SR 205 IAMUBHS DS SR SPhBtg 20 ml of
we[[él,c?cl%%gap@ O5RRAIR 826 YadiHsal G RERSREALR AQ Afhflod ItARIKER washing

dioxide 12 18.2
away soils on rice seedlings grown to a 3.5 leaf stage, four seedlings were
hydroponically cultivated in each of the water-insoluble inorganic micronutrients
solutions, each having the predetermined concentration, to observe absorption of
chemicals from the root, formation of the main root and side roots. Average values
were evaluated after four days. Microscopic observation confirmed that rice positively
gathered finely-pulverized chemicals around the roots and a number of new side roots
had grown from the main root. Extension of the main root and production of side roots

were particularly remarkable in manganese dioxide, calcium titanate, and tricalcium

phosphate.  The results are shown in Table 1.
[0030]
TABLE 1
Results of rice rhizogenesis test
Concentration Main root Side roots Number of
(ppm) length length side roots
PP {cm) {mm)

Untreated 1 0 5 1.2 -
Untreated 2 ¢ 5 1.2 -
Manganese dioxide 333 6.5 2.5 Many
Calcium titanate 333 7.0 2.5 Many
Calcium silicate 367 4.5 1.5 Many
Tricalcium phosphate 37 7.5 1.5 Many
Tricalcium phosphate 343 5.5 1.5 Many

13




Titanium dioxide 20 31.5 [0033] 14 Test Example 3 Sweet potato cutting
rhizogenesis test The flowable tricalcium phosphate preparation obtained
in Example 2 was added to 200 ml plastic cups, each containing 100 ml
of water, to prepare solutions, each 5 having a predetermined
concentration. Seedlings grown to approximately the same degree were
collected from a sweet potato-growing field and cut to a length of about 20
cm. Two to three cuttings were put into each of the above predetermined
[O@)ﬂ}uions, with the cut end of the vines being in contact with the bottom of
the cup, wherein the sweet potatoes were hydroponically grown indoors
Test ERamptemperature. On the fifth 10 day, the plants were moved into fresh
solutions in order to avoid the solutions go bad. After nine days,
Cusoadisonistoie bz oanesis iffre examined. The total root length was

determined by adding up each length qf all the roots growing from. one.
vine {FERALE JAGE SRS T OGO BRI Racroy B hL b i Gum
tit ARV L RRIG 3 BEMAKARIG I RI SR eSS RAGS! BHRIIBREITRGE R bbtained in
tricalcium phosphate was confirmed. 15 New roots, which were not
thohseseeghittnreaieaserdlings: wrkel confimabplasgikovplroonieueng zim!
root treated with the product of the present inventions. About 20 to 40
of SidtsTdOtEr PO FYLFONS OrfS NS BtIRSI L BBEBRICP ITPIITAESIts fpde vines

h in Table 3, [0034] 20 TABLE3 R It t potat tti
B R R B ORE CAr e cA S g P e feld

ani gﬁ'éei?tfﬂe of aHOIRPAAHEN QLXAMRIR 24r€ H3QncF ERPREAHAE Move
Examle 2 490.7 -Preparation of Examplé 2 6 106.5

predetermined solutions, with the cut end of the vines being in contact with the bottom
of the cups, wherein the cucumbers were hydroponically grown at room temperature.
On the fifth day, the plants were moved into fresh solutions in order to avoid the
solutions go bad.  After nine days, conditions of rhizogenesis were examined. The
total root length was determined by adding up each length of all the roots growing from
one vine. The average of the total root length of the two vines is shown in Table 2.
Rhizogenesis acceleration effect was remarkable in calcium titanate, magnesium oxide,
and tricalcium phosphate.
[0032]

TABLE 2

Results of cucumber rhizogenesis test

Concentration (ppm) Average of total root lengths (cm)
Untreated 0 18.7
Calcium titanate 20 50.5
Manganese oxide 20 60.4
Tricalcium phosphate 6 26.0
Tricalcium phosphate 10 44.0
Titanium dioxide 12 18.2
Titanium dioxide 20 31.5
[0033]

14
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Preparation of Example 2 8 177.0 Preparation of Example 2 10 320.8
Preparation of Example 2 20 220.8 [0035] 15 Test Example 4 Sweet
potato cultivation test The rooted sweet potato seedlings obtained in
Example 3 (except for the untreated seedlings) were planted in ridges
covered with a black plastic sheet at about 5 40 cm intervals (July 10).
Te‘&tﬁ)—(ﬁg@g{;@tions obtained in Examples 2 and 3 were respectively diluted
tenfold and 100 ml of each diluted solution was applied to the base of the

gﬂ@@ﬁ@@h@@@ﬂﬁgg@@@ﬂg[@ming. After normal fertilization control and

cultivation for about 50 days (November 20), sweet potatoes were
harvédsietarablwvieigieh to detgrmieettmyitith dieneduits arepledivmanadded

Table 4. It can be seen that 10 application of the product of the present
to %%mm%aﬁawmfagécaf%%@@@iﬁ%w BIREE: 1t BREPBTA ST HERLRGh

resulted in a rema kablgepigr\{est |n§[€g§e. This indjcates that tpﬁg c?éOdUCt

|
b & B I L 2o d 555 TR prante VPR TBnG Pariod of

delilRe wiPO38lLAB o dsveRtRAIBIoNAR asldield &LPRFRNFBHOBMSHUt 20
plant Yield per plant Untreated 1 0 877 Untreated 2 0 825 Untreated 3 0

cnil O0Bwb/tatbate dudt B3 ctdnine atededdd 85thddbtreateddétorbiied solutions,

Preparation of Example 3 1 1972 Preparation of Example 3 1 2084
withyghsarutiont of thearipie g oyepntact with the bottom of the cup, wherein the

sweet potatoes were hydroponically grown indoors at room temperature.  On the fifth
day, the plants were moved into fresh solutions in order to avoid the solutions go bad.
After nine days, conditions of rhizogenesis were examined. The total root length was
determined by adding up each length of all the roots growing from one vine. The
average of the total root length of the two or three vines is shown in Table 3.
Remarkable rhizogenesis acceleration effect of tricalcium phosphate was confirmed.
New roots, which were not observed in untreated seedlings, were confirmed to grow
from every main root treated with the product of the present inventions. About 20 to
40 side roots growing from one main root were observed. The results are shown in
Table 3.
[0034]

TABLE 3

Results of sweet potato cutting rhizogenesis test

Concentration (ppm) Average of total root lengths

(cm)
Untreated 0 12.1
Preparation of Example 2 2 216.0

Preparation of Example 2 4 90.7

Preparation of Example 2 6 106.5

Preparation of Example 2 8 177.0

Preparation of Example 2 10 320.8
20

Preparation of Example 2 220.8

[0035]
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Preparation of Example 3 1 2209 Preparation of Examle 3 1 2244
Preparation of Example 2 2 2618 Preparation of Example 2 2 2597
Preparation of Example 2 2 2946 Preparation of Example 2 2 2767
Preparation of Example 2 2 2206 [0037] Test Example 5 Melon
cultivation test 16 Commercially-available melon seedlings (breed:
Teg/l%%uwal were planted in ridges covered with a black plastic sheet at

&) E(\:réﬁ intervals. The preparations obtained in Examples 2 and 3

swigre dilpted ieniold. ;afd 100 ml of each diluted solution was applied to

the base of the planted seedlings by soil drenching. After normal 5

fertilizatiopctaniotandautbatitingthdaugdr iaditenpts Shexoglofisr the

harvested from the middle of July was measured using a syrup
unbrpdtedrieedtiabypoy al M in 8deqs anysreéduridhin M agspniestiesheetiab about

d f th i i he b f the pl h
A B or 17 B A B B TR e S B of
mgbss%{?ggsﬁﬁﬁﬂe elonss That by the Panvasied: Melonadipd A SHIRE FRNE base

as 10 that of netted melons. Asa result of the flavor test, melons

of WRY el iountsbatl gy ie shi edngipase disweatians fauil als e xbiltobatidral
scent and delicacy peculiar to the melons. The quality improved to the

cublitetionHat theunslodey ol ESemeatbonip thevgesrdotdetisives hatvested nd
indicate that the product of the present invention h en ugilized by the

WAL BTG DLt (THE T ERLNECRIS n AN A Soogsen tha

apii038LI ABhE gggﬁg(@%@g@ﬁ@geﬁt felans GoNGe AU AlIOR REERIAN SUIH once

ontent Untre
at the time of planting resulted in a remarkable harvest increase. This indicates that the

product of the present invention was utilized by the plants over a long period of time.

[0036]
TABLE 4
Sweet potato harvest yield
Concentration per plant (g) Yield per plant (g)
Untreated 1 0 877
Untreated 2 0 825
Untreated 3 0 1008
Untreated 4 0 838
Untreated 5 0 857
Untreated 6 0 505
Preparation of Example 3 1 1972
Preparation of Example 3 1 2084
Preparation of Example 3 1 2046
Preparation of Example 3 [ 2209
Preparation of Example 3 1 2244
Preparation of Example 2 2 2618
Preparation of Example 2 2 2597
Preparation of Example 2 2 2946
Preparation of Example 2 2 2767
Preparation of Example 2 2 2206

[0037]
Test Example 5

Melon cultivation test
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Untreated 2 0 9.4 Untreated 3 0 10.5 Untreated 4 0 10.0 Untreated 50
11.5 Commercial product (same breed) 0 8.1 -Preparation of Example 3
1 13.2 -Preparation of Example 3 1 14.5 Preparation of Example 31 12.5
-Preparation of Example 3 1 13.5 Preparation of Example 31 13.2
Preparation of Example 2 2 14.0 Pre aration of Example 2 2 15.5

'Pre%ﬂ-ﬁ?&c‘?&l XAMRIB1e mdidiPsablienar }%Q@MW@'%%@ ﬂién@ed in

Preparation of Example 2 2 14,0 [0039]17 Test Examplé 6 Hydrangea
rideeiing shigagene SR tRYIddR pheparpiiobtainedda-axampleedwpsrations

added to 200 ml plastic cups, each containing 100 ml of water, to prepare
obsghetions: waepltralimyg & pradetdumihzdBldomdhidtidrelNesh Bramehsashgfon

Hydrangea were cut to a Ien%th of about 15 cm. Three cuttings were pyt

g ARAEH 01 I Ul BB ATRBLRSSIRE SR URIF BREcur S TPy
reflseina inconiaci i ha RoUom o PRI ING HYERRGGLe
were y&roponlca ly'grown at roomg[emperature. n the fifth day, the

miBRBSAVEReAYRM sinta {raah SQlHipns inuprdrk torveidhasplutions gt was
bad. After 25 days, conditions of 10 rhizogenesis were examined. The
fotaththaotppingttiowas tetermdine o by addisguipeacioniength wisalb fikerplors
g(rjowing from one cutting. The average of the total root length of the three
on

Rikg S ISR ahPTatlags A dpedemiarkeRleidieiare dfrdhg gpgar content
of tt'ill% Igii’lxjrerzgt 5‘ ?ﬁse?gr?st.e \Af%%tcig,qfl%ren%%g\?ested melons had a sugar content as high as
that of netted melons.  As a result of the flavor test, melons were found not only to
have increased sweetness, but also exhibit natural scent and delicacy peculiar to the
melons. The quality improved to the extent that the melons deserved only the word
“delicious”. The results indicate that the product of the present invention has been

utilized by the plants over a long period of time. The results are shown in Table 5.

[0038]
TABLE 5
Sugar content of melons
Concentration per plant (g) Sugar content

Untreated | 0 9.0

Untreated 2 0 9.4

Untreated 3 0 10.5
Untreated 4 0 10.0
Untreated 5 0 11.5
Commercial product (same breed) 0 8.1

Preparation of Example 3 1 13.2
Preparation of Example 3 1 14.5
Preparation of Example 3 1 12.5
Preparation of Example 3 1 13.5
Preparation of Example 3 1 13.2
Preparation of Example 2 2 14.0
Preparation of Example 2 2 15.5
Preparation of Example 2 2 14,0
Preparation of Example 2 2 15.0
Preparation of Example 2 2 14,0

[0039]
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[0040] 15 TABLE 6 Result of Hydrangea cutting rhizogenesis test
Concentration (ppm) Average of total root lengths cm Untreated 0 0
-Preparation of Example 2 4 7.2 le 2 8 7.4 -Preparation of Examp p
[0041] Test Example 7 20 Rice yield test A predetermined amount of
chemicals was weighed and embedded into soil together with roots of rice
seedlin hen the seedlings are planted in a paddy field in early May.
Tesfﬁl%(%}lﬁﬁ\gt of the present invention comprising tric)a/tlcium phosp%ate ’

H)ﬂ%%léblggﬁ i9iaR-arerRgesparticle diameter of 6.13 pm was used as the
test product. 25 Nine bunches were planted per one test field. After that,

usudlveairtiee aidisbtuias] kBantipt Guyantitthatve 8¥grihpdenty Qgisbrach
The rice crop was dried and weighed to determine the yield. Good
confainirkdaine obtamisadbyraane seledann ssh havass Mldesningfple.

The average,yield of njne b is sh ' ble 7. d_with
CORHHOR wacSP EIISR TS LAY A et e HELLR TGt
Thf‘&o(‘,’l\ﬂ%ﬂlgs%ﬁ%_ Hﬁ?rﬁ%@aghtgﬁtﬂé‘%ﬂo;@ g TARLEofundfid WhHIeR: cut end

grown with calcium phosphates Treated amount Avera e ield er 1 mz k 0)
of the stalks being in contact with the bottom of the cup, wherein the Hydrangea were

hydroponically grown at room temperature. On the fifth day, the plants were moved
into fresh solutions in order to avoid the solutions go bad.  After 25 days, conditions of
rhizogenesis were examined. The total root length was determined by adding up each
length of all the roots growing from one cutting. The average of the total root length
of the three cuttings is shown in Table 6. A rhizogenesis acceleration effect of
tricalcium phosphate was confirmed.
[0040]

TABLE 6

Result of Hydrangea cutting rhizogenesis test

Concentration (ppm) Average of t&t;l)root lengths
Untreated : 0 0
Preparation of Example 2 4 7.2
Preparation of Example 2 8 7.4

[0041]
Test Example 7
Rice yield test

A predetermined amount of chemicals was weighed and embedded into soil
together with roots of rice seedlings when the seedlings are planted in a paddy field in
early May. The product of the present invention comprising tricalcium phosphate
dry-pulverized to an average particle diameter of 6.13 um was used as the test product.

Nine bunches were planted per one test field.  After that, usual wet-rice culture was
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Untreated 0 218 100 Calcium dih dro en phosphate (comparison) 1 196
(90) Calcium dih dro en phosphate (comparison) 10 230 105 Calcium
hydrogen phosphate (comparison) 1 203 93 Calcium hydrogen
phosphate (comparison) 10 251 (115) Calcium superphosphate
(comparison) 10 224 103 Tricalcium phosphate (product of the present 1
269 (123) . invention Tricalcjum phosphate (product of the present 1
o A Gy e 08 A ron SRot e S 0 WA o
defERAKARISIOWIRSHRRIRSIN At sbiR RROMRNNEL 004N TestEsampiRe
8 Seed poftato treating test 10 Potatoes from varieties ofDanshaku and
tesKitmAKar Wiekeavatapéoyidvetnsee thadckeach biadfooil Titdve almoestonpared
same number of buds. Cut potatoes were dipped in a 10% solution of the
wilhreparooielstaiabd in Exdrske Gar %@WE&% B riagersiom e wed
days at roam femperature. The treated potatoes were planted in a field
mc\f\ﬁtﬁ“f\?\‘?@‘s%(}\/é“éy fifes, each having a width of 100 cm and being
covered with a black plastic 15 sheet, at 40 cm intervals and a depth of
about 5 cm (March 21). After 100 days, new potatoes were dug out plant
by plant to examine the yield. The results are shown in Tables 8 and 9.
20 [0044] TABLE 8 Yield of potato (breed: Danshaku) Yield of potato
Yield of potato Yield of potato Test plant number treated with treated with
from untreated preparation of preparation of plant (g)

19
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Example 6 Example 7 1 800 480 220 2 580 605 605 3 580 620 480 4
700 1350 420 5930810 540 6 605 1080 970 7 640 None 640 8 1440
None 510 9 805 None None 10 1380 None None Total 8460 4945 4385
Average per plant 846 828 548 Comparison with 154% 151% 100%
untreated plant Potato (breed: Danshaku): Average yield increased 50%
arkably by treating the seed 5 potatoes by dipping. [0045] TABLE 9
ield of potato (breed: Kita Akari) Yield of potato Yield of potato Yield of
potato Test plant number treatedrwith ggated with from untreated
preparation of preparation of plant (g) Example 6 Example 7 1 1100 1470
Yialo@f 2id040886vE8C-2 3000 860phe06 4 1150 850 420 5 980 760 960 6

[0

167071050°1000 Treated amount Average vield
(gperlm) (g | (%)
Untreated 0 218 | (100)
Calcium dihydrogen phosphate (comparison) 1 196 (90)
Calcium dihydrogen phosphate (comparison) 10 230 | (105)
Calcium hydrogen phosphate (comparison) I 203 (93)
Calcium hydrogen phosphate (comparison) 10 251 | (115)
Calcium superphosphate (comparison) 10 224 | (103)
Tricalcium phosphate (product of the present 1 269 | (123)
invention)
Tricalcium phosphate (product of the present 10 268 | (123)
invention)

(Note: Calcium dihydrogen phosphate showed remarkable growth suppression at the
beginning,)

[0043]
Test Example 8

Seed potato treating test

Potatoes from varieties of Danshaku and Kita Akari were cut into halves so that
each half could have almost the same number of buds.  Cut potatoes were dipped in a
10% solution of the preparation obtained in Example 6 for one minute and dried for
three days at room temperature. The treated potatoes were planted in a field with two
rows of ridges, each having a width of 100 cm and being covered with a black plastic
sheet, at 40 cm intervals and a depth of about 5 em (March 21).  After 100 days, new

potatoes were dug out plant by plant to examine the yield. The results are shown in

Tables 8 and 9,

20




7 940 900 None 8 1380 990 None 9 1370 890 None 10 880 1060 None
Total 10900 9650 4660 Average per plant 1090 956 777 Comparison with
140% 124% 100% untreated plant 10 Potato (breed: Kita Akari): Average
yield increased 20 to 40% remarkably by treating the seed potatoes by
dipping. 21 [0046] Test Example 9 Soil treatment after potato planting 5

[003%

d potatoes ofKitaAkari were planted in a 60 cm-wide ridge at intervals
0 cm. To the planted potatoes, 100 ml of the preparation of Example

7 diluted to a predetermined congeyatign was applied by soil drenching
(March 30). After 90 days, new potatoes were dug out plant by plant to
Yiddarineatbebyiaid. mheshakvgested potatoes were classified into seven

Whl
To¥

shown in Table

are c

groups dL,L,UIu'in

SR %{c

o W&&&Fpkﬁ%dﬂ‘o" e
mercialysyaliahle. The
N treptepanitkensiition

10. [68ampRABIE 10

Ilneﬁgﬁ‘i I@ﬁ&b@uall
avekaggcstangh vall
wagrapastiredofThe

Reduteofdeil tehtme

2Nt aftgr Do

y 10 Crops
e of §ld of potato

redifd g(?reated

0

plantinh (breed:

Kita AkaftP&aoncentra

tion of A@&Qaﬁp ma

s per Ylgi?rOnf

mmllf\

tarch vg

lue pre mfign of E

camle 7. 6

7’) [N /I; 2 EN-fo r~| /IQO QQSI O.ZIZ 6 100 fald-Z04 10-E 200 -fold
c:.: :’rg.: A4 AT AYART A T O LTOUTTOTU 1 U-Ll,:;sl [ Sew prw j - OUU TOUTU %ZUL
D 930 810 340
6 605 1080 970
7 640 None 640
8 1440 None 510
9 805 None None
10 1380 None None
Total 8460 4945 4385
Average per plant 846 828 548
Comparison with 0 0 R
untr%ated plant 154% 151% 100%
Potato (breed: Danshaku): Average yield increased 50% remarkably by treating the seed
potatoes by dipping.
[0045]

TABLE 9
Yield of potato (breed: Kita Akari)
Yield of potato Yield of potato
Test plant aumber treated with treated with Erﬁc?é? §§£§;€§3
p preparation of preparation of lant (g)
Example 6 (g) Example 7 (g) P g
H 1100 1470 700
2 1040 830 580
3 990 850 1000
4 1150 850 420
5 980 760 960
6 1070 1050 1000
7 940 900 None
8 1380 590 None
9 1370 8§90 None
10 880 1060 None
Total 10900 9650 4660
Average per plant 1090 956 777
Comparison with 0 0 0
umgate 4 plant 140% 124% 100%

Potato (breed: Kita Akari). Average yield increased 20 to 40% remarkably by treating
the seed potatoes by dipping.
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Untreated plant 529 64.3 14.5 15 The yield of quality crops increased 10

to 30% and surprisingly starch value increased remarkably by soll

treatment after planting. [0048] Test Example 10 20 Watermelon

treatment test at the time of transplanting Watermelon (breed:

Matsuribayashi 777) seedling pots were dipped in the preparation of

Example 7 diluted to 20-fold when the seedlings were transplanted. The

seedlings were planted in a 180 cm-wide ridge at intervals of 90 cm.
[O(ﬁltg?rnatively, the preparation of Example 7 diluted to a predetermined fold

was applied to the base of 25 the plant in an amount of 100 ml per plant
TesMBy@plwithout being previously treated by 22 soil drenching. After

normal cultivation for 79 days, during which two watermelons per plant
Soil tratgreAlteA P Nale BRREIEMS were harvested to measure the mass and

the sugar content. results are shown.in Tgble 11. [00

Res§?%$%5 g%ﬁé’%@%e‘?fsﬁéme{g g F"é@ﬁ‘; (VEA sct?ﬁﬂt%égsrlg%%)]-@%&l&
30@910091‘3%%9{&538%@9&2% JosRIDOIAVERAR.S8E T PLEXSRIE dlneethed

Mass (g) content Diluted solution Soil drench 8,880 12.6 10-fold 100 ml
preddt260i44 Qodnenag Dk gplenhbe o2 @ eDiurer(ddlutioB0Soil Aifencl days,

7,840 13.0 50-fold 100 ml 5,680 11.6 Average: 6,760 Average: 12.3
neWiRpatP et rBeoBE Ry borbwt FLPHBisSE 1. A%%%@Vé?%potaﬁoes

we?‘él gfaasg%e%izlh%o Eé?%? glr%'uSps according to the size to determine the rate of quality

crops which are commercially valuable, The average starch value of the potatoes in

each treatment condition was measured. The results are shown in Table 10.

[0047]
TABLE 10
Result of soil treatment after potato planting (breed: Kita Akari)
Concentration of Average mass per Yield of quality | Starch value
preparation of Example 7 plant (g} crops (%) (%)
10-fold 684 72.6 44.2
50-fold 439 33 .4 35.6
100-fold 701 86.9 19.5
200-fold 461 68.2 35.0
Untreated plant 529 64.3 14.5

The yield of quality crops increased 10 to 30% and surprisingly starch value increased
remarkably by soil treatment after planting. :

[0048]
Test Example 10
Watermelon treatment test at the time of transplanting

Watermelon (breed: Matsuribayashi 777) seedling pots were dipped in the
preparation of Example 7 diluted to 20-fold when the seedlings were transplanted.
The seedlings were planted in a 180 cm-wide ridge at intervals of 90 cm.  Alternatively,
the preparation of Example 7 diluted to a predetermined fold was applied to the base of

the plant in an amount of 100 ml per plant (May 2) without being previously treated by
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Untreated plant - 6,100 11.1 Avera e: 6 760 Average: 11.3 As compared
with the untreated plant, the plants treated with the flowable preparations
of the present invention had an increase in their sugar content, enabling
harvesting of high-grade watermelons with excellent sweetness. 10
[0050] Test Example 11 Sweet corn soil drenching test Sweet corn

so1(lb ?e%%' {\r/lléfwa 2 CC%EQ 1%%%‘3?91}6 98'1—% &g Os C&?Ir%é%j%ﬁﬁdg%% %;Za.termeions
intervals 6f 40 ¢cm (I\ﬂarc . The ridge was covered with a transparent

pePlAstiCeheek JREYIVAE dhRRME S GO D:R BOFN R MRYe AESHARMY the

seven weeks, the plastic sheet was torn to draw out the grown plant. The
sugaepansadion oiiiaieea indrxsimpie it e Idiluted to a predetermined fold
and applied to the sweet corn in an amount of 100 ml/plant by soil
[0@hching (April 27). Ripe sweet corn was harvested 56 days after the 20
application (June 22) to measure,th , total length, unripe rate, and
il

sugar content. Average value o

Re&%‘ {8 ﬁ}éﬁéﬁ@oﬁ*}%f!{}d E}%T?é%ﬁb“}@edZM%

easurements was determined.

Lﬂ;@%ﬁﬂ;@ Result of sweet

E‘ﬁnrn sall f«:;{ﬁrﬁ\ing test (bre Aiwakuno-Cgri)- Concehtration-of Treating
e : Verage sugar
FERFRAHAAE SOUEF prepan il melnod e (o fedieL
bUI.ILCIIL' CEAampPIC7—LU=T01u-pOImarentn 555109 J.L%))SJSO.J LU0 oyaliu
Soil diélh@ﬂqcsfsfiéuirm 3.7516.3 Sgéoﬁiaﬁ@l}@o-foid SojjikgACh 335 16713.32
16.3 10-fold 100 m Average: 9,570 | Average: 12.8
Diluted solution Soil drench g’ggg 82
50-fold 100 ml 2 -
Average: 6,760 | Average: 12.3
) . 6,980 12.0
Diluted solution Pot dip 6.200 152
Average: 6,590 | Average: 12.1
7,080 11.5
Untreated plant - 6,100 11.1
Average: 6,760 | Average: 11.3

As compared with the untreated plant, the plants treated with the flowable preparations
of the present invention had an increase in their sugar content, enabling harvesting of
high-grade watermelons with excellent sweetness,

[0050]
Test Example 11

Sweet corn soil drenching test

Sweet corn (breed: Miwakuno Corn) was seeded in a 120 cm-wide ridge at

intervals of 40 cm (March 20).  The ridge was covered with a transparent plastic sheet
to cultivate the sweet corn in a normal way.  After about seven weeks, the plastic sheet
was torn to draw out the grown plant. The preparation obtained in Example 7 were
diluted to a predetermined fold and applied to the sweet corn in an amount of 100
ml/plant by soil drenching (April 27). Ripe sweet corn was harvested 56 days after the
application (June 22) to measure the mass, total length, unripe rate, and sugar content.
Average value of three measurements was determined. The results are shown in Table

12.
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100 ml Untreated plant - 340 173 4.33 14.7 As compared with the
untreated plant, the plants treated with the flowable preparations 5 of the
present invention had a small unripe rate around their tips and a
remarkable increase in their sugar content, enabling harvesting of
high-grade sweet corns with excellent sweetness. [0052] 10 Test

[O(E')i mple 12 Rice nursery box treating test A 500 ml solution of the
preparation of Example 7 diluted tenfold was applied uniformly by
drenching the surface of soil of agrmssgry; box immediately before rice
seedlings grown in the nursery box were transplanted (May 10). The rice

Resekdiingedorers pldmiadtinvithest e alamaraiiter &2 Hays of normal

CENRARgESt 80), Tice'was harvested and dried 1o measure the
yiglehpadaBilia 6f O Aj oo&@e%\c? - Wik | LoFRUIRPRAN|NUIBIRE v Busar
NN Bix@npRNNN o ti » GH P % 00 0ct WO 00 by | L3EBh MG
ON Soil drench
10-fold 100 mi 353 165 3.03 173
Soil drench
50-fold 100 ml 352 171 3.75 16.3
Soil drench
100-fold 100 mi 335 167 3.32 16.3
Untreated plant - 340 173 4.33 14.7

As compared with the untreated plant, the plants treated with the flowable preparations
of the present invention had a small unripe rate around their tips and a remarkable
increase in their sugar content, enabling harvesting of high-grade sweet corns with
excellent sweetness.

[0052]
Test Example 12
Rice nursery box treating test

A 500 ml solution of the preparation of Example 7 diluted tenfold was applied
uniformly by drenching the surface of soil of a nursery box immediately before rice
seedlings grown in the nursery box were transplanted (May 10). The rice seedlings
were planted with a rice planter.  After 112 days of normal cultivation (August 30),

rice was harvested and dried to measure the yield.
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7CI"VN<CONOUOON Oat~NMV'viI~-Ohoo0l~pY$O~G~

~~, b)F'yOO0-0r/~jr3YYYt H333 25 The rice yield increased

by 15 % when 1 kg per 10 acres of the 10% flowable preparation of the

present invention was applied to a rice nursery box before planting. It is

worthy of notice that the weight per 1000 grains of unpolished rice

increased a little, and qualit s improved. 5 INDUST o

APPUEAST TP TOEHRY S MRS e pel Sttt the 1070 fowable
pr&PRSIRAYE SHPPIY R AR PH J0IGEPRLTE R HECRSSRFY Bok ddHsRiRnting.

grow by being applied once onto seeds or a base 10 of a plant therefore
1t the@rbgudtmtideet presentdiptentéori dia e énindiistpaliphsdattasnfolioses. a little

Regarding laborsaving in agriculture, since the product of the present
anthqediisriaeéasevpé applied only once to the seeds, to the nursery box,

or when planting seedlings, weekly spraying of fertilizers or additional

fertilization is unnecessary, leading to a reduction of labor and expense.
NRegaring hepithy-losguitivation of crops, micronutrient deficiency and the

like can be improved, leading to healthy cultivation. Regarding quality
[oirmprovement or yield increase, the color, gloss, and sugar content of

crops may be improved and yield may be increased. Cut flowers last

longéihapid doet o Dihp MRS T HVENEEB SHRCass ARy FeRd faharourbRf

healthy and stay in Iooralon er. A s%/s em of st I&Y&rowin and or a base
G S AP R AU DR STR s e
of A PRAHE QLIRS PIRS GRS JOMERLRR HRIGT NG i TAERS BETBIQHUALS 1R8Y as

promote local industries and increase consumer choices. Also,
fohighly-faretatiabfhddreiops Mayhentultdyatack the product of the present
invention needs to be applied only once to the seeds, to the nursery box, or when
planting seedlings, weekly spraying of fertilizers or additional fertilization is
unnecessary, leading to a reduction of labor and expense. Regarding healthy
cultivation of crops, micronutrient deficiency and the like can be improved, leading to
healthy cultivation. Regarding quality improvement or yield increase, the color, gloss,
and sugar content of crops may be improved and yield may be increased.  Cut flowers
last longer, and roots of potted plants become active to have flowers grow healthy and
stay in bloom longer. A system of stably growing and supplying high quality farm
products may be built by applying the product of the present invention. Branding of
these farm products may promote local industries and increase consumer choices.

Also, highly-functional food crops may be cultivated.
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26 CLAIMS 1. A method for promoting plant growth and improving plant
quality comprising applying at least one finely-pulverized water-insoluble
inorganic micronutrient to a 5 plant. 2. The method according to claim 1,
wherein the water-insoluble inorganic micronutrient is at least one kind
selected from the group consisting of tricalcium phosphate, manganese
dioxide, calcium titanate, magnesj 'gle, calcium silicate, and 10
silicon dioxide, and has an avera&g“r%aﬁrﬁcle diameter of 10 m or less. 3.
The method according to claim | or 2, comprising applying a flowable
preparation containing a water-insoluble inorganic micronutrient with an
1. averagaethaditie sliameaies plantgrotidsmasdheovate pinacjublieyicongamitg
micronutrient. 15 4. The method according to any one of claims 1 to 3,
apploimprisilegseoatidnel souly oiiredtivatat-issgiubife fRTERRisUNIErRiBYrient to 2
water-insoluble inorganic micronutrient or adding the at least one
plaﬁ’r‘rely-pulverized water-insoluble inorganic micronutrient to a plant
cultivating medium. 20 5. A plant growth-promoting and quality-improving
agent comprising at least one finely-pulverized water-insoluble inorganic
2. micronyiieriod adhe dipnbaiewtproreting anderaliytinlprovigrgent
according to claim 5, 25 wherein the water-insoluble inorganic
mipnieranigtriénaideasi castiond kind ek lfeete thir @outheogrotin £ ohisaHiua

tricalcium phosphate, manganese dioxide, calcium titangte, magnesium
Ph%%ﬁh%ﬁec&}éwgﬁ?cé@f‘%oc HCSh Uikitfe BABPASY B ENEr &8 ‘t}%}ﬁgﬁéaﬁ and

sitiameses of %Rdﬁms%'%@érageggﬁﬂéahgﬁ%%m@m%i991@@

quality-improving agent according to claim 5, the agent being a flowable

preparation containing a water-insoluble inorganic 5 micronutrient with an

average particle diameter of 5 m or less as the water-insoluble inorganic
3. micrédhatrettod according to claim 1 or 2, comprising applying a flowable
preparation containing a water-insoluble inorganic micronutrient with an average

particle diameter of 5 um or less as the water-insoluble inorganic micronutrient.

4. The method according to any one of claims 1 to 3, comprising coating a seed
with the at least one finely-pulverized water-insoluble inorganic micronutrient or adding
the at least one finely-pulverized water-insoluble inorganic micronutrient to a plant

cultivating medium.

5. A plant growth-promoting and quality-improving agent comprising at least one

finely-pulverized water-insoluble morganic micronutrient.

6. The plant growth-promoting and quality-improving agent according to claim 5,
wherein the water-insoluble inorganic micronutrient is at least one kind selected from
the group consisting of tricalcium phosphate, manganese dioxide, calcium titanate,

magnesium oxide, calcium silicate, and silicon dioxide and has an average particle

27



8. The plant growth-promoting and quality-improving agent according to
any one of claims 5 to 7, the agent being a plant seed coating agent. 28

diameter of 10 um or less.

7. The plant growth-promoting and quality-improving agent according to claim 3,
the agent being a flowable preparation containing a water-insoluble inorganic
micronutrient with an average particle diameter of 5 um or less as the water-insoluble

inorganic micronutrient.

8. The plant growth-promoting and quality-improving agent according to any one

of claims 5 to 7, the agent being a plant seed coating agent.
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