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DESCRIPTION METHOD FOR PROMOTING PLANT GROWTH AND
IMPROVING PLANT QUALITY AND GROWTH-PROMOTING AGENT
AND QUALITY-IMPROVING 5AGENT TO BE USED IN THE METHOD
TECHNICAL FIELD [0001] The present invention relates to a method for
promoting plant irowth and 10improving plant quality, and a
growth-promoting agent and a quality-improving agent to be used in the
method. More particularly, theﬁmw ion relates to a method for
promoting plant growth and improving p a?twduality which includes
applying at least one finely-pulverized water-insoluble inorganic

micronutrient to a plant, and a growth-promoting and quality-improving
AgETHE PefRR PROMOTBIGH BIWHNR GBS TEANBASMBREO VING PLANT

finely-pulverized water-insoluble inorganic micronutrient, BACK}G}\I}}%}J&\{F}NG
QLR 13005 1 G ASADE-F ARARY G ATRTDILAHER: WG
indispensable for p| IﬁOﬁ , qciﬂéf(ﬁﬁr }?@Blication of a
water-soluble mic%ﬁﬁnen ?%quggﬁ%%%ose 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
TESISNICIAD Fildabe of a water-soluble micronutrient by applying a

water-permeable coating to the water-soluble micronutrient has been
[088proposed (Patent Document 3). There has been no attempt to directly

o e e ORI Ly
imgfoiie WAL 404R: natentbas bhe Rofntithit QR4 R4 [080Rving agent to

owever, a method of foliar application usually requires applying
be abehicels matutdd tO/BerestitoéulgothegntstivmeveipnesditeT s imethod for
problem in terms of both work efficiency and durability of the effect.

PromRting Rt STNER aPdrBntRYIN&tRIRBb B PESHUIREHASS FARER S &t
liquid fertilizer or,the like, there is a problem that durahilit e ct

ong R B e S g oy T PSRNy AR,

ordMRIER 580 2488 yh6Ee- TR RARLGARAPII 8acRed hethOmethad which contain
sustaining release of a water-soluble micronutrient by coating with a water

at pesmertfledpatingesiithastardnyoprolslémsganisesotvatibesore being used
in practice due to difficulty in controlling the water content in the applied
object because the amount of moisture in the soil in agricultural fields

B s&% qé%jﬁrﬁgges according to the meteorological conditions and the

An e. %) Generally, a water-soluble fertilizer and a water-soluble

[odpe[9anic micronutrient are easily absorbed from roots, stalks, leaves, and
the like of plants and utilized. Therefore, it has been considered essential
for fertilizeestanifoniepphingents todisseivenhiveieindimeesaetfiogdant
fertilizers and micronutrients which are water-%olubl,e have.a 20drawback

P gAY SBIFtHEMIE IR B FRIEFIAMNREHTY FHOHE SBIF dik Y™
runo topsall by rai repe iyat S CI.
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migﬁhﬁa}&ﬁ@@émﬁfﬁﬂ& NeGRSSHYsI0] S8 PRiapRHoNIEIPAFED by ditegtly
spraying a liquid fertilizer onto plants or to improve the soil. However,

Funiremadiceatiyabplied tosplawmg, itleaterdfizcr iseeasiyplamiopatiignt by
sprinkled water or rain and, therefore, must be applied a num%ga% f times.

AP e AT PEIREABIR P ORPRC G BRLETGONE ISR e %‘r’ﬁ.‘&un
e o | LA |
prpeRoi oo Sligct yileasiRe eriiBeiasRvaTkonc e ARk

ch requires enormous’ labor and expense. A sustained release
wat%fli%sru%@é"{amgéai@ micsapuisMandshemicahfestlizers such as
nitrogen, phosphate, and potassium enveloped in a water-permeable resin
[Pkt Ddbenlike hhsrbackbdBA#8dped. However, since the rate of release is
affected by moisture in the environment and therefore easily influenced by
a change in the meteorological conditions and the like, a desired effect is
exhibited only with difficulty. SUMMAIIQY
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[0044] According to the first aspect, there is provided a method for
promoting plant growth and improving plant quality comprising applying at
least one kind of finely-pulverized water-insoluble inorganic midronutrients
selected from the group consisting of tricalciunt phosphate, calcium
titanate and calcium silicate, and has an average particle diameter of 10
wn or less to a plant. [004b] According to the second aspect, there is
[PQE%Y@%%@J@Q(? grawthepnomptizg and quality-improving agent comprising
at least one kind of finely-pulverized water-insoluble inorganic
[Pardot @uutrieats SEI@etediffomSGiEO group consisting of tricalcium phosphate,
calcium titanate and calcium silicate, and has an average particle
[0Qfidmeter of 10 tun or less. [0005] The present disclosure has been
achi(f_ti/ed in view otgth z%l?olve prolﬁlce Ksmolgst{@gurerléate(ii]r eagr% aﬁgnhaaj%% cals
objec 06?%‘%?/%%8 A me h%éa{oarpgppﬁ/mg & Mictonatrent 8xHibl ng a
dirstficient aifesh by ReingapRiisd\plyvasnallimumbe naldise s ASaRISMbh
to the present disclosure, a method for promoting plant growth and
wolrkpfBiviagepland qualitiiicpofphisietieapplmghat teast omerfinshepfilverized
water-insoluble inorganic micronutrient to a plant is provided. It is

wasveferable tHEXRRater RSSIABIE ol o Fem T de dhrasdt Bne
g A A T roHe. ORI QLRI RIOSPIRIE: ofihe

clumTi nesium oxide, caiciom “si Icate,
mi%%ﬂiemgggﬁgﬁm%%ﬁe Jygregsradigle AAMEIBRAfEARM QMhe
less. A flowable preparation containing a water-insoluble inorganic
methisdarflstrienhinithaen sy efageapariolebdéanm etemafibrp yarkessgisvittonevater
preferable. As the application method, a method of coating seeds with the
pefipeap!lparasingetilvhrs sy bl dakfcsaied RefRent Bra A aT8ftice

addipg.the finely-pulverized water-insoluble jnorganic microputrient t
g HL Ao e FOR R s e
amB\ e SUAE SOWIS S0 MegiimuRRAHn AULaERANRGHIIES SUEh @8y to

hydroponic culture, artificial cultivation soil used in a seedbed, a nursery
thehaxicanol dhiz dkeo {0006} Adabidiiig.to the present disclosure, a plant

growth-promoting and quality-improving agent comprising at least one
[OGi8ly-pulverized water-insoluble inorganic micronutrient is provided. It is
prefetable that the water-insqluble ingrganic micrortutrient be at least one.

Kinc CRTBERLE R AL EEm At B s Rt 1RREb R0
ard BRNEPNRSSHEIPKIGE: cRlc LM fitanatesmAangsiHRe Bxidencalcimiiicate,

and silicon dioxide, and have an average particle diameter of 10 pm or
ThigstorA, fiovuablepreparddiod ecntaialifior devwdiesrinmulublerimotganic to dissolve

micronutrient with an average particle diameter of 5 pm or less is maore

in WedesraBteWerHerpiasie JREWASHT SRTLTYIY ARG iR FTh R W i e e 2
resent disclgsyre may b lant seed coating agent. [0007 AT
S S Ll B e PGP trots O BINRE TPIhe e sgL iR o
rurfHESRAbAISAIOSYEsFRROpEHRn e erouiiakas [Qehats REHYGlYiBiemMaiertncy
by applying the product of the present disclosure to seeds and roots of
disseed|inguRiowears ducleas rosasvstayid hlebhy. foFarltng neestoy bftingeessary
while maintaining freshness by applying, the product of the present

to FBBISHTE 18 HEIGEES DYCHEFHHIRSAY Ny HARI IS HIBH Ao L AR b
.__actively graywn and a greater number of flowers can be kept in_hlo:
R S of IHEB) SHOR e L A st e ool Fun
o SEAhLisFRsetoRatad, lavers:sush R apyHamennthe Yelthisslicen
or potato can be increased, and color, gloss, and taste of crops such as
partieln, amchtofoldo aari &eiimjpfoy Bduidntrtieies ilgandentérifical foeobtain a
increased by applying the product of the present invention to the base of
contisusrhafiamenprarnbin frRemmit WiRe CRGSSdIsFsHERial segpiges enormous
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 disclosure or by applying the product of the present disclosure
to the base of the plant. BEST MODE FOR CARRYING OUT THE
INVENTION [0008] Contrary to the established theory that inorganic

fertilizers and trace elements required for plants must be soluble in water,
the invventare Nnf the nrecant invventinn dicecovverad that if at leact nne



As a result of further studies on the effective use for plants, it was found
that it is 25preferable that the finely-pulverized water-insoluble inorganic
micronutrient (hereinafter referred to as "product of the present invention")
have an average particle diameter of 10 tim or less and that a powder with
such an average particle diameter can be directly applied to plants.
However, taking the effect on human bodies and environment into
account, it is more preferable to wet-pulverize the water-insoluble
zbdPQrganicicronirient with aauEastankinienzfionableipreparationnith
an average particle diameter of 5 pm or less before applying to plants.
che5R014) The pradictofithezpre séntihwventiohistappliod:nas!zpadratier
dilution, to a seed or a root of a plant, a nursery box, or a base of a plant _
watwrhemtivelseeiin s slarte ks s g5a BROUOBEDT tHEPIEEEnt I SRtiGHEST
not run off by sprinkled water, leaked water, rainfall, and the like, a
releathotHEFRENES B T DL e LE GG AT IO oot 15 aingd o
chafgdyirad.by %hg@l&g f%? SAinyE:healihy grovth Lkl GrepRIRG-AS RetesY,
TEAS TOURG tha gtialities such as color, gloss, fragrance, sugar content of
witlFFRS.GRR be improved. A method of increasing the yield of rice, sweet ,
potatoes, and the like was thus found, leading to attainment of the subject.
[0012] 15In the present invention, the term "plant growth promotion” refers
not only to simple promotion of plant growth, but also to acceleration of
SUMMiz8gdenesis, life prolongation of cut flowers, and the like, of course, and
further to inducing healthy and smooth growth inherently possessed by
[004athe plant The term "improvement” used in the present invention refers to
improvement of quality, for example, an increase in yield of 20grains, leafy
vegetables, and root vegetables, an.ingre in. t )
mOFOTGITRA T B0TSece N B O B P S
" improof ftoviting plantsprirmsravirinerit paTere o the' Srek i rEmotiHG ™
amonfl#@!&ii?. %ﬁ'ﬁ\é\l&&iﬂ%pdmtéc@daq#baﬁrz]ﬂe@re@s@niﬁisxiv;t,drfesmﬁﬂmwe’ﬁs!m
_[0013] 25In the present invention, the term " ' n thag
ol G UG Lob T e o o aont relora e "
plantany one of a growth-promoting method or agent, a quality-improving
method or agent, and a growth-promoting and quality-improving method
or agent. [0014] In the present invention, the term water-insoluble
19 organic micronutrient” refers to tricalcium phosphate, manganese
dioxide, calcium titanate, magnesium oxide, 5calcium silicate, silicon
dioxide.qiron.oxide. ebali-oxida. hosic exide prolybdenporoxidend quality-
aluminumoxide, calcium oxide, zin¢ oxide, and the like, - ‘ e an
i HGBETRCAT ERATAE GF b THNGIS! LB aes Sne of e TORH R
micreompounds: A exampes o thesiiner aic ek e RgE A MEAiHags
acidioxide mingral, periclase, wollasionite; Gorundumshematite, zincite, and
the like can be given. 10[0015] The tem' "pulverized" used in the present
[000fvention refers to a state of a substance of which the average particle
diameter is reduced to 10 pm or less, and preferably 5 pm or less, by
eithéhveeisivErRssaT B pelerE R0 TQ@/épﬁéeepﬁ(ﬁ?Jﬁa%O&sitaneter
exceeding, 10 pm.is u Ir C j
relotCEGTHEA SOOI B3 Tt 1o b el e oo mize,
exhithgRefierns affest Howeayes siptieexpending toamivctofiedor
pulverization does not necessarily increase absorption by plant roots, the
Accoldimendithitiofspulderizationeis:eisedily Bioueitd nb. Vet ity EHPARNEY is
carried out in the presence of a surfa%an%}{whi? doe& notte?_(ldlys%r;% ly affect
plantinaligr 6P HAG SIS S LURRSERSEITN G BRSTESH THe

ec

i 20water-insoluble inorganic mi ient.: izalion.l Rd-QtH e

o G I AL Doy B oo b A et Homevar jram the

inorg4EWRANLALRIEYENIRd SeARENG: B Howab& @reparation madsthg wet
pulverization in the presence of a suitable surfactant may be used. The

tricaleqniephafithe avatersnsoiudleibrgahie mittormit snene tHETIOWAb g2 clum
preparation is usually from 0.5 to 50% by mass, and 25preferably from 1
to 30% by mass and the content og the surfactant is from 0.5 to 15%



by mass. [0016] As the surfactant, nonionic surfactants such as a
polyoxyalkylene alkyl aryl ether, polyoxyalkylene aryl aryl ether,
polyoxyalkylene alkyl ether, polyoxyalkylene alkyl ester, sorbitan alkyl
ester, polyoxyalkylene sorbitan alkyl ester, a copolymer of ethylene oxide
and propylene oxide, and polyoxyethylene castor oil ether; a sulphate, a
5phosphate, or a salt of phosphate, of a polyoxyalkylene-type nonionic
surfactant; anionic surfactants such as an alkylbenzenesulfonate, a higher
alcohol sulphate, lignin sulfonate, naphthalenesulfonate or a salt of
silicaaphinaiines iforate cohtensates disliypariolubemate, Sohp faheracsalt 4
of sulphated olefin; cationic surfactants such as an amino acid and

flowsblaiNE BUHHC TR B R ér s HSARTHE L P U OIS SR AR B highe ™

10alkylamine salt, animidazoline, a maQn e
averéﬁ;eﬂqrﬂ%sgagaﬁgrcgggg may lggs’dge(}{ %&%ﬁ% i\%?dugxlrlyylﬂgg ?r?%:qger%{gﬁation
metRS VO ALY G L%Q&Z%rf, ccddmaddiiondop suriacientyadditivessch agaric

- antifreezing agent, a thickener, an antifungal agent, and a defoaming
micRgenwhisharetomaientingsed fdirams mapbe dBatget: tethiwrganic
flowable preparation. As examples of the antifreezing agent, ea&h.\wllene
micugiyeticpropylehatgyioRErtraetivaives erebiC i be Yl FUAT 2Hne

examples of the thickener, natural gums, suc as thag
med ARG BOHERS SO 8L PRI D B e e

nyaarboxymethyicellose, and.fing RANdess:Of INQEIARIG Minasal Suchas he
gnesium aluminosilicate, acid clay, bentonite, smectite, 20and white

1ike Carbon can be given. [0018] As examples of the antifimgal agent,
generally used antifungal agents such as alkyl paraben, sorbitan acid and

[oot#Balt thereof benzoic acid and a salt thereof, dehydroacetic acid and a
salt thereof; an isothiazole synthetic disinfectant can be given. 25As
examples of the defoaming agent, generally used defoaming agents such
as silicon-containing defoaming agents can be given. [0019] These
additives may be used in an amount sufficient for promoting plant growth
taking into consideration the type of water-insoluble inorganic
micronutrient used, the method of application, the type of target plants,
and the like. A specific amount sufficient for promoting plant growth may
be appropriately determined referring, for 5example, to the method of
application and the amount used in the following experimental examples.
As the method of application, the water-insoluble inorganic micronutrient
may be applied, as is, or after dilution as required, by a generally used
method of applying a vegetable nutrient to plants such as coating, dipping,
drenching (soil drench), and spraying. For example, 1 kg of seeds is
coated with about 30 ml of 10the fiowable preparation (product of the
present invention) or a solution obtained by dilution of the product of the
present invention (equivalent to several milligrams to 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 15with 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 agueous 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 20 component), the yield 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. 25 EXAMPLES [0020] The present invention is
described below in detail by way of examples. However, the present
invention should not be construed as being limited to the following
examples. [0021] Example 1 5RKfinety grams of tricalcium phosphate, 6 g

of "Sorpol 5082" (a mixture of polyoxyalkylene glycol sulphate, sodium
haninciilfonate and nanhthaleneaciilfonie acid formalin condencatinn



10Chemical Co., Ltd.) were added to 152 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, followed by the addition of 21 ml 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 pm. 15[0022] Example 2 Sixty
grams of tricalcium phosphate, 4 g of "Sorpol 5082", 1.5 g of "Kunipia F",
and 0.3, 0,0f siligon, defpaming Agema M2 wers-added to 213 mi of
water. Afteradding 250 ml of ceramic beads with a diameter of 2 mm, the
quahaixitne ovas 20wetqutyeiinecrate2g0m pelor BO YRTHGLE HSTOISH B the
~addition of 21 ml of propylene glycol ta. oltain,a 20% flowable ration:
mora@m@lmﬁwm&ﬁﬁm@%ti%@?ﬁ?ﬁ% %ag‘eatstaﬁi‘é‘i% ¢ iéﬁ%lt%ﬁ??gsng} il
. tricalcium phosphate in the preparation thus prepared was 3¢5 M [0023]
mm%“é%?ﬂbféaé?J%Stﬂ?ﬁ%%?aﬁggﬁﬁcglcium%pr@)js)phate, 2§g of "Sorpol
oho9 987 18 ehKuninia & and &:3ig.efa siigassiafoaningapsnt! KMER, and
ere a 3e‘6| to 246 ml of water. After adding 250 ml of ceramic beads with
silicarinmeter ol mmathe mixtupertids wetpelhvefized B @008 i e pple
minutes, followed by the addition of 21 ml of propylene glycol to obtain a
preph@fbciiowabiaipeep aratorneorebls R ofSHE PrasERtHUToH]. 5Prie Ddefage
particle diameter of tricalcium phosphate in the.pr 190, BthHS ot d
partpigparasiar 4 8B (6028 %eal%ﬁ?gr %&?ine@%r%%@gk%calc%?n ttanate,
6 g of "Sorpol 5082", 2 g of "Kunipia F", and 01.319391‘{15&!} an defgaming
quajﬁﬁéﬂ?ﬁq{m&?@qﬁ@éiﬁd’(ﬁ%@fg i%&?%? o ﬁa?tgr}.) After 10a d%g§250 ml of
[Gofpgramic beads with a diameter of 2 mm, the mixture was wet-pulverized at
2000 rpm for 10 minutes, followed by the addition of 21 m| of propyleneh
gly Getéotibtainese H00t fiowveriohe d PR R LS BT BRiHaSPEQEHE of the
invention). The average particle diameter of cal iur_nn'gi('ggeg%te i}?pmﬁg
prespregiasktien: tRERS HANHREEALS 35 Bh 1 8105251 Example 5
Seventy-five grams of titanium dioxide, 3 g-of "SANX R4 s (gegdium
the WgARSEIGR AT M AKEHSETG R & %%/S N}“gb%bﬁs Paper Ce%\lemicals, Co., Ltd.), 1.6
rosed QhyKNBIRaF A ReDarRiasilisndefoaning agent tkMTe yenerlying
added to 200 ml of water. 20 After adding 250 ml of ceramic beads with a
the (idmeteniofRermm i mixtaretfay We kPl EAzed 4692560 Hhm for 40
~ minutes, followed by the addition of 21 ml of prop e glycal t ina
Flovpgurontisab Reprepriidn {Hrodt &ESFIHE B sght(}i/f:l%%m%)% gq’ﬁgqge erage

particle diameter.of titani ioxide in theprepasation thus pigpasedonas
bloop, rp%?%%lﬁé?%?(ﬁ%%? %ﬁ% ggrams of tricalcium phosfghate, 2 g of
presga%rig)c%gg)@t%"p&@_%%g@i@@aﬁ cANghQ:3 Prefyzesilicancdefoamingragent
‘K1iv1l72" were added to 245 ml of water. After adding 250 ml of ceramic
be iReadsavithacdiametessob&drustcthcrapaarswas v AZEHCAP050
rom for 20 minutes. After gradually adding 0.5 g of xanthan gum whi
impeiveihgnd Lhelr SEERO SYRAE GRACBE Wages%?%ega’ &gB?ailé‘.% %ﬁ%%gﬁ&v‘%ﬁe
Spreparation (product of the present invention). The average paricled b
pyes&i’éﬁ’i@’f?élr“(?fltﬁcé]8?%3%%%56% & ﬁ%ﬁ% p|c€)irepa ation tﬂus prepared was A5
shodfile (QOALC EXAmpIe: A HA L Okame Gbiiicaleiimeaphospnater hing péars can
"UFOXANE 3A" (sidium 10 ligninsulfonate), 0.9 g of "Kunipia F", and 0.1
be 1@ pbRgilisondeafoaming agent e CMTZY ereailidd 160PBal§OHRATEF"
After adding 250 ml of ceramic beads with a diameter of 2 mm, the
disclRDAUSEDV ASWRI pivl yerizecbath2QeBaprhisfdrs26 mitetese Tothel#ixture,
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

BES} mﬁﬁéﬁfﬂﬁﬁﬁw AbpreparationHrrogiat of .the present

INV average particle diameter of
[0008]
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tricalcium phosphate in the preparation thus prepared was 4.5 pm. [0028]
Example 8 Two-hundred grams of water was added to 90 g of calcined
bone powder and 1.5 20 g of "NEW CALUGEN WG-2" (Na salt of
naphthalenesulfonic 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

minuigseRPRIAL Breplixhdhearerageinsriigie dameias ehihe.caldinnents

bone milled in the premix was 1.3 pm. Separately, 4.5 g of xanthan gum
reqpaised rftyAdiyt 2 5addbed 10284 o ofateateravhitenstirriofhAfiersent invention

‘homogenizing, 11.2 g of Acticide MBS (a mixture of o i
discayetisgItheisditdeatinesconitl driaseipbbe HASH MG AURFRBEHY Wiy ygHesd and

to.obtali 15 o luti t . Si fthe 1.5 . .
TR SO o1 RariAR b WA APl P PR P ggiod of time
arQRJRIM R 2PWI oY L%@B%qa{gx%cﬁpf%&l%@%ﬂ@&ﬁ%ﬁ‘éﬁ%ﬁ/ﬁ%&%@mﬁ@e

averageé particle diameter of the calcined bone milled in the preparation
cothpBpidtdisedosas hvdptivn 0029 biflast ExantplefdrRicenthizpgenksis festps,
Flowable preparations of water-insoluble inorganic micronutrient of
andzidiant kitaname geatciseeficaruatiarigaiesgiesdae oo f pleald@imyth regulator
phosphate, each obtained in the same manner as in Example 1 were
ussﬁ&bﬁ‘?ﬁf‘égo | plastic cups containing 30 ml of 10water, to prepare
[08 tions, each having a predetermined concentration. After washing
away soils on rice seedlings grown to a 3.5 leaf stage, four seedlings were

hydropemicatiy euiivatedtingeacivol tascurates;insoltidarinorgahicpresent
_ Mmicronutrients solutions, each having the predetermined concentration, to
iy erathisdrtiely ordhemarsarsatesri sl b tneogamatisnCOPIHEIpASfar o Toots

and side roots. Average values 15were evaluated after four days.
Of e S0 BRGNS R BV RS BOSARG emarEstors the

indJIRELFPUIME Eﬁ%}?r RSMIFAlSHe ‘;JOP&{Q%Q&E?' 2098 er ﬂﬂﬁ‘i%fé%@?

roots had grown from the main root. Extension of the main toot an
paffedycliomefibide saoisdvee farieiltarysdnackablgan maoganesent.  Since

dioxide, calcium titanate, and tricalcium phosphate. The results are shown
thinfindble 15 0o R EABT EtiRaanesdkaew ldge i asigtesisoluble

inq{ﬁcoﬁnﬁcﬂgegﬁi?#% PPT@&%&)&?ﬁél@%&@y(g@a%ﬂ er?r%gnlt%?g};gn (0¥ the

detailed research using rice seeds, tomato seed_lings, 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 high
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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51.2 - Untreated 2 0 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 Trica ¢ um phosphate 343 5.5 1.5
Many [0031] Test Example 2 Cucumber cutting rhizogenesis test

be directly applied to plants. However, taking the effect on human bodies and
environment into account, it is more preferable to wet-pulverize the water-insoluble
inorganic micronutrient with a surfactant into a flowable preparation with an average
particle diameter of 5 um or less before applying to plants.

[0011]

The product of the present invention is applied, as is, or after dilution, to a seed
or a root of a plant, a nursery box, or a base of a plant when the seedling 1s planted.
Since the product of the present invention is not run off by sprinkled water, leaked water,
rainfall, and the like, an amount needed by the plant can be utilized for a long period
when required by the plant to continue healthy growth until cropping. As a result, it
was found that qualities such as color, gloss, fragrance, sugar content of crops can be
improved, A method of increasing the yield of rice; sweet potatoes, and the like was
thus found, leading to attainment of the subject.

[0012]

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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5Flowable preparations of water-insoluble inorganic m cronutrient of
calcium titanate, magnesium oxide, titanium dioxide, or tricalcium
phosphate, each obtained in the same manner as in Example 1 were
added to 200 ml plastic cups containing 100 ml of water, to prepare
solutions, each having a predetermined concentration. Side vines grown
to approximately the same degree were collected from a

grengtphengrawing fieldih0anst euhtoretbodibrakaxout 15 cm. Two
cuttings were put into each of the above predetermined solutions, with the

[08&#End of the vines being in contact with the bottom of the cups, wherein
the cucumbers were hydro%%nicallytgrown,at ro%m temperature. On the

fifth 3y MR PPN GO o HrRGH TSRIMBIN ISR RROBHITHY
olutiol bad..Af in S [tlons al IS - -
re G R i B RS SR AR e R oxice
calen@thofcatkthaireetaaiennesi RN iR kiR avaiaeeiel the kiakraet
length of the two vines is shown in Table 2. Rhizogenesis acceleration
oxédfe elwraisremaikabteliviwalciude, tianave dmagdebuinioxidéecsmubay be an

_ tricalcium phosphate. [0032] 20TABLE 2 Results of cucumber
IngppEIgEMedis Tst or B IEBRTRARBREING) AV EraG el SR totATBBREAGths & m)

exziqﬁé&a%g%%}% %g%%?lg%:g]@q?n%%z%gg 'Sn'é:/lsaen a)@l?f § ?Xidaj,.z%r% a%e,
phosphate .0 Tricalcium %)ahospha & 10429 ritanium
wlioxieigid 2R3 dUHRNMMdieXigec20, 3niOARSLaheRt Example 3

r0015]

The term “pulverized” used in the present invention refers to a state of a
substance of which the average particle diameter is reduced to 10 pm or less, and
preferably 5 pm or less, by either wet pulverization or dry pulverization. An average
particle diameter exceeding 10 pm 1s undesirable because the particles may not be
sufficiently absorbed by the plant roots. The smaller the particle size, the better the
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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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 5having 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

abovespiedaiesminehsalutionsiiithiitescuh end pbiexyidled deingkin aryl ether,
contact with the bottom of the cup, wherein the sweet potatoes were

pdiyekppidnicatylowy mboopshommiritarpelsatleeh omeheoninders 2 ihd

lants were moved into fresh solutions in order_to avoid the solutions go
esg‘é %@Iene

RORHETING LS, BORUHS VAR SBGMABI S W B R S
oxﬁagta'r?@ggtgopgl%ﬁedg%%@'%?3%51%99@%;@@@@4?@9%9&% e ferts,

growin one Vin€. average e total root length of the tio or

phb¥RaMNGSISSNerEhdaphakieo aRemarsalie chizagenrsin arcelgtation,

effect of tricalcium phosphate was confirmed. 15New roots, which were
anivotiobsdhvenhin suntrestethHedbtings)andferconfiimgtdoatrav fromhai@jgnin
main root treated with the product of the present inventions. About 20 to

sulfongige IR RORIRE FPEA Bt FHAR isBt el eBEEes SPReTSEt s are
. in Table 3. [0034] 20TABLE 3 lts_of-sv i
dzzﬁ%ﬁ%‘l&r&e}ﬁmg % ap,.and a 34 suﬁ%s{%ésc%ﬁ%w g&cﬁl%%%ﬁ%%]ﬁg (%Jr% as

SHETRLE CO8ReEraLian P age of fofal root leng

an dREERIRH A d 2ok Breraration Al EXameie 2.2tk repprniion dkylene higher
Example 2 4 90.7 Preparation of Example 2 6 106.5 Preparation of

allykamptes 218 Ainm] Prelpaatign émxgnple2rdn320t8 Rreparaton of

Example 2 20 o _ o
These surfactants may be used either individually or in combination of two or more,

[0017]

In addition to a surfactant, additives such as an antifreezing agent, a thickener,
an antifungal agent, and a defoaming agent which are commonly used adjutants may be
added to the flowable preparation.  As examples of the antifreezing agent, ethylene
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
silicon-containing defoaming agents can be given.

[0019]
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220.8 [0035] 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 540 cm intervals (July 10). The preparations obtained in Examples
2 and 3 were respectively diluted tenfold and 100 ml of each diluted
solution was applied to the base of the planted seedlings by sail
drenciviag Afternermal tertilizatieacontolangreidivatoprfonabeuiblt growth
days (November 20), sweet potatoes were harvested and weighed to

tablete rminevtiyelyielnthe hgsultSereshowntiie Tard clcabesaen stdithe
10application of the product of the present invention to the base of the

mediediRige By Eiicaa e fiffe 8f It hedhRélsn ateRtatkaBEount

rvest.increase. This indicates that the product.of the present inventio
S OBl By BN S0LF B e SRBPOF i JOUSBT FABRE . o

exinpWer! pRtgRaneabyich GonceniratianRen RN (0 fhield/pgr plant

(9) Untreated 1 0 877 Untreated 2 0 825 Untreated 3 0 1008 Untreated 4
exPBiBebinireatedbsO 8AY (Hatreabed 6{QG0h Rrepahation ofikscndpiadrganic
micronutrient may be applied, as is, or after dilution as required, by a generally used
method of applying a vegetable nutrient to plants such as coating, dipping, drenching
(soil drench), and spraying. For example, 1 kg of seeds 1s coated with about 30 ml of
the flowable preparation (product of the present invention) or a solution obtained by
dilution of the product of the present invention (equivalent to several milligrams to
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 agueous 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 orto a
base of a seedling by soil drenching when planting (0.1 to 10g per bunch as a solid
component), the yield 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 vartous decorative plants as well as agricultural

crops and fruit trees.

EXAMPLES
[0020]

The present invention is described below in detail by way of examples.



10

15

20

23

1 1972 Preparation of Example 3 1 2084 Preparation of Example 3 1 2046
Preparation of Example 3 1 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 Commercially-available melon seedlings (breed: Makuwa) were

HoR/aedn }r;}@%% LRVGIRE, With  BladieRiastia shestat 468 &Mhe

intervals. The preparations obtained in Examples 2 and 3 were diluted
follewfalteamab1H0 ml of each diluted solution was applied to the base of the

planted seedlings by soil drenching. After normal 5fertilization control and
[002ditivation, the sugar content of the melons harvested from the

Example 1

Ninety grams of tricalcium phosphate, 6 g of “Sorpol 5082” (a mixture of
polyoxyalkylene glycol sulphate, sodium ligninsulfonate, and naphthalenesulfonic acid
formalin condensation polymer, manufactured by Toho Chemical Industry Co., 1td.}, 2
g of “Kunipia F” (aluminum silicate hydrate, manufactured by Kunimine Industries Co.,
Ltd.), and 0.3 g of a silicon defoaming agent “KM72” (manufactured by Shin-Etsu
Chemical Co., Ltd.) were added to 152 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, followed by the addition of 21 mi of propylene glycol to obtain a 30%
flowable preparation (product of the present invention). The average particle diameter
of tricalctum phosphate in the preparation thus prepared was 4.5 pm.
[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, 1 g of “Kunipia F”,

and 0.3 g of a silicon defoaming agent “KM?72” were added to 246 ml of water. After

10
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middle of July was measured using a syrup hydrometer ("Nogyoya
REF-113"). It was found that application of the product of the present
invention to the base of the plant only once at the time of planting resulted
in a remarkable increase in the sugar content of the harvested melons.
That is, the harvested melons had a sugar content as high as 10 that of
netted melons. As a result of the flavor test, melons were found not only to

ad&‘i%é SANMGE RS ith alan Al seanband delicacy

uliar to the melons. The quality improved to thé extent that the melons

wellgseregdednly sbeowprelfidelTiatsiied Helleselisindicathithian dreproduct of
the present invention has been utilized by the plants over a long period of

praprkenElsyed titobiranshdWn ffovable Brem@[mﬂpmmcgg Bagasseohtent
of melons_Concentration, per plant (g) cont t Untreated 1 0 9.0

IngRIed 210 & 5AtPAGIEL S18MY S rffes. PSR g Hyation

“h“%’g %rd%rq@g gduct (same breed) 0 8.1 Preparatlon of Example 3 1
reparatlon Example 3 1 14.5 Preparation of Example 31 12.5

[od2ugparation of Example 3 1
Example 4

Ninety grams of calcium titanate, 6 g of “Sorpol 50827, 2 g of “Kunipia F”, and
0.3 g of silicon defoaming agent “KM72” were added to 152 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 10 minutes, followed by the addition of 21 ml of
propylene glycol to obtain a 30% flowable preparation (product of the present
invention). The average particle diameter of calcium titanate in the preparation thus
prepared was 9.35 pm.
[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 ml 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 50827, 1 g of “Kunipia F,

1
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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]
Test Example 6 Hydrangea cutting rhizogenesis test The preparation
obtained in Example 2 was added to 200 ml plastic cups, each containing
100 ml of water, to prepare solutions, each having a predetermined

an(? g%nr%%?_%%ﬂ?&d\!ﬁ%mg@%&?ﬁ‘ﬁwgﬁ ARBMNAR G4 0 8 langth, akabort e

ree cuttings were put into each of the above predetermined

ad&alutisnsnMith tharsutbends afithe Sialks:beii imeomachwithdheabottom of
the cup, wherein the Hydrangea were hydroponically grown at room

wetegnperizedert OPOthepfiftfor df nesiantfer@rmbudly addingsr soditenthan
in order to avoid the solutions go bad. After 25 dag(?, conditions

oS bl S B GG A AdTh Hret g
addi each.l of h rowi i
pregarag U(Féf? G lspath oLallt f?\;??%%tgn% Wi J&%@é%%%ﬁ#&%ﬁ&%%& oéf A

verage e total root [ength o ree cuttings’is's

ridflizegenasisaccalamtior piiaikticaieianr phrsphaiewas confirmed.
[0040] 15TABLE 6 Result of Hydrangea cutting rhizogenesis test
[0aZ@hcentration (ppm) Average of total root lengths (cm) Untreated

Example 7

Thirty grams of tricalcium phosphate, 1.5 g of “UFOXANE 3A” (sidium
ligninsulfonate), 0.9 g of “Kunipia F”, and 0.1 g of a silicon defoaming agent “KM72”
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 naphthalenesulfonic 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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0 O Preparation of Example 2 4 7.2 Preparation of Example 2 8 7.4 [0041]
Test Example 7 20Rice 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 pm was used as the

xaAEREPIAAHGH CalNE BURCh 6B MERCRIBNE dREICNeSoshigith AR, aton

usual wet-rice culture was carried out until harvesting in early October.

(protiectieg weopryvas: diiechans) weltihed dagetemidhe dhaamyielthf@rashicined bone
unhusked rice obtained by wind selection was used as the test sample.

miife iavbeayepyieldost thireobtamettewis SHown in Table 7. As compared with
common water-soluble fertilizers, the product of the present inventions

[0%1dwed 5more increase in the yield. [0042] TABLE 7 Yield of rice grown

Teyy' forc] iéjrin phosphates Treated amount (g per 1 m2) Avera e yield (%)
(g) Untreated 0 218 (100) Calcium dihydrogen phosphate (comparison)

Rice rhizogenesis test

Flowable preparations of water-insoluble inorganic micronutrient of calcium
titanate, calcium silicate, manganese dioxide, or tricalcium phosphate, each obtained in
the same manner as in Example 1 were added to 100 ml plastic cups containing 30 mi of
water, to prepare solutions, each having a predetermined concentration.  After washing
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 tricalcum

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

Untreated 1 0 5 1.2 -
Untreated 2 0 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
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1 196 (90) Calcium dihydrogen phosphate (comparison) 10 230 (105)
Calcium hydrogen phosphate (comparison) 1 203 (93) (115) (103) (123)
Calcium hydrogen phosphate (comparison) 10 251 Calcium
superphosphate (comparison) 10 224 Tricalcium phosphate (product of
the present invention) 1 269 Tricalcium phosphate (product of the present
invention) 10 268 (123) (Note: Calcium dihydrogen phosphate showed
remarkable growth suppression at the S5beginning.) [0043] Test Example 8
Seed potato treating test 10Potatoes from varieties of Danshaku and Kita

[0@K4gri were cut into halves so that each half could have almost the same
number of buds. Cut potatoes were dipped in a

Test Example 2
Cucumber cutting rhizogenesis test

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 added to 200 m! plastic cups containing 100 ml
of water, to prepare solutions, each having a predetermined concentration. Side vines
grown to approximately the same degree were collected from a cucumber-growing field
and cut to a length of about 15 cm.  Two cuttings were put into each of the above
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 . 12 182
Titanium dioxide 20 31.5
[0033]
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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 15sheet, 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
TedBxdm{fi044] TABLE 8 Yield of potato (breed: Danshaku) Test plant
number Yield of potato treated with preparation of Example 6 (g) Yield of

Svipetatottreatett vgithipoepacatiansof Example 7 (g) Yield of potato from
untreated plant (g) 1 800 480 220 2 580 605 605 3 580 620 480 4 700
1350 ke dlgwaidegigateipm phosphate preparation obtained in Example 2 was added

to 200 ml plastic cups, each containing 100 mi of water, to prepare solutions, each
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 solutions,
with the cut end of the vines being in contact 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 t((ét;l})root tengths

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
Preparation of Example 2 20 220.8

[0035]
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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 untreated plant 154% 151% 100% Potato (breed:
Danshaku): Average yield increaseA remarkably by treating the see
5potatoes by dipping. [0045] TABLE 9

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
40 cm intervals (July 10).  The preparations obtained in Examples 2 and 3 were
respectively diluted tenfold and 100 ml of each diluted solution was applied to the base
of the planted seedlings by soil drenching.  After normal fertilization control and
cultivation for about 50 days (November 20), sweet potatoes were harvested and
weighed to determine the yield. The results are shown in Table 4. It can be seen that
application of the product of the present invention to the base of the seedlings only once
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 S 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 1 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

16
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Yield of potato (breed: Kita Akari) Test plant number Yield of potato
treated with preparation of Example 6 (g) Yield of potato treated with
preparation of Example 7 (g) Yield of potato from untreated plant (g) 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

Commercially-available melon seedlings (breed: Makuwa) were planted in
ridges covered with a black plastic sheet at about 60 ¢m intervals. The preparations
obtained in Examples 2 and 3 were diluted tenfold, and 100 ml of each diluted solution
was applied to the base of the planted seedlings by soil drenching.  After normal
fertilization control and cultivation, the sugar content of the melons harvested from the
middle of July was measured using a syrup hydrometer (“Nogyoya REF-1137). It was
found that application of the product of the present invention to the base of the plant
only once at the time of planting resulted in a remarkable increase in the sugar content
of the harvested melons.  That is, the harvested 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 1 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 I 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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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
untreated plant 140% 124%  100% .... 10Potato (breed: Kita Akari):
Average yield increasetoremarkably by treating the seed potatoes by
dipping. [0046] Test Example 9 Soil treatment after potato planting 5Seed
potatoes of Kita Akan were planted in a 60 cm-wide ridge at intervals of 30
Te&rﬁ;a%%]@ planted potatoes, 100 ml of the preparation of Example 7
diluted to a predetermined concentration was applied by soil drenching

Hyareho30)tiAfeli90dayss pew potatoes were dug out plant by plant to
examine the yield. The harvested potatoes were classified into seven

groupbepisorditigrrtiainddnEdenmiametnadatd bt S nlatiesyps, each

which are co iall luable. Th tarch val f th
copiBatRL I BAch HAHET EBHA O R Fodd ans FrRerE 2

00§&%Wgt£8nTa%%\}%ranches of Hydrangea were cut to a length of about 15 cm.
Three cuttings were put into each of the above predetermined solutions, with the cut end
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 total root lengths

(em)
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 tricalctum 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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[0047] TABLE 10 Result of soil treatment after potato planting (breed: Kita
Akari) Concentration of preparation of Example 7 Average mass per plant
(9) Yield of quality crops (%) Starch value (%) 10-fold 684 72.6 44.2
50-fold 439 83.4 35.6 100-fold 701 86.9 19.5 200-fold 461 68.2 35.0
Untreated plant 529 64.3 14.5 15The yield of quality crops increased 10 to
30% and surprisingly starch value increased remarkably by soil treatment
caf IR RIPREROK i%ﬁh&/%kﬁ@@&%&@ 2GY¥aterugipnitieatgnhieseaifieto
time of transplanting Watermelon (breed: Matsuribayashi 777) seedling
depoisineaie dippkd iGdbe unhusked rice obtained by wind selection was used as the

test sample. The average yield of nine bunches is shown in Table 7. As compared
with common water-soluble fertilizers, the product of the present inventions showed

more increase in the yield.
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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 25the plant in an amount of
100 ml per plant (May 2) without being previously treated by soil
drenching. After normal cultivation for 79 days, during which two
[oauatermelons per plant were grown, the watermelons were harvested to
measure the mass and the sugar content. The results are shown in Table
11. [0049] 5TABLE 11 Result of wetédrelbn treatment test (breed:
Matsuribayashi 7 7 7) Concentration of preparation of Example 7 Treating
Yiekb ot 8 e VAV SRl B RIRE R tEnt (%) Diluted solution 10-fold Soil

drench 100 ml 8,880 12.6 10,260 13.0 Averaf@ea@;&ﬁﬂd}wﬁra@ece 8yield

Diluted solution 50-fold Soil drench 100 ml 7.840(g3@ ! m’) (g) | (%)
Untreated 0 218 | (100)
Calcium dihydrogen phosphate (comparison) I 196 {90)
Calcium dihydrogen 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)
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 ¢m and being covered with a black plastic
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.
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5,680 11.6 Average: 6,760 Average: 12.3 Diluted solution 20-fold Pot
dip 6,980 12.0 6,200 12.2 Average: 6,590 Average: 12.1 Untreated
plant - 7,080 11.5 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
[o@ugetness. 10 [0050] Test Example 11 Sweet corn soil drenching test

TABLE 8
Yield of potato (breed: Danshaku)
Yield of potato Yield of potato
T treated with troated with Yield of potato
est plant number : . from untreated
preparation of preparation of lant (g)
Example 6 (g) Example 7 (g) plant ig
1 800 480 220
2 580 605 605
3 580 620 480
4 700 1350 420
5 930 810 540
6 605 1080 970
7 640 None 640
8 1440 None 510
9 205 None None
10 1380 None None
Total 8460 4945 4385
Average per plant 846 828 548
Comparison with o
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 number treated Iivith treated with ?lf?‘i()ﬁrlrii Srft?gat?;g
P preparation of preparation of lant (¢)
Example 6 (g) Example 7 (g) plant (g
1 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 990 None
9 1370 890 None
10 880 1060 None
Total 10900 9650 4660
Average per plant 1080 956 777
Comparison with 140% 124% 100%
untreated plant

Potato (breed: Kita Akari): Average vield increased 20 to 40% remarkably by treating
the seed potatoes by dipping.
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Sweet corn (breed: Miwakuno Corn) was seeded in a 120 cm-wide ridge
at 15intervals 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 20application (June 22) to measure the mass, total length,
[O9ripe rate, and sugar content. Average value of three measurements was
determined, The results are shown in Table 12. [0051] TABLE 12 Result
Teét?}émlgogm soil drenching test (breed: Miwakuno Corn) Concentration of
g oﬁrﬁgg\{ﬁggpa efégmglsgn{riﬁ ating method Mass (g) Total length (cm)
Unripe rate (%) Sugar content 10-fold Soil drench 100 ml 353 165 3.03
17.3 Sa-dqldtSelsdreRel 106-ml 8% kiled A% 1. 3riQ3delddge at intervals of

30 em. To the planted potatoes, 100 ml of the preparation of Example 7 diluted to a
predetermined concentration was applied by soil drenching (March 30).  After 90 days,
new potatoes were dug out plant by plant to examine the yield. The harvested potatoes
were classified into seven groups 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 resulis are shown in Table 10.

10047]
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 83.4 35.6
100-fold 701 86.9 19.5
200-fold 461 68.2 35.0
Untreated plant 529 64.3 14.5

The vield of quality crops mcreased 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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Soil drench 100 ml 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 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]
10Test Example 12 Rice nursery box treating test A500 ml solution of the

soiptepachiign ofFxampieal diltited teniald vy aphiied wiifohmiyobyatermelons
drenching the surface of soil of a nursery box immediately before rice

perselettimpseor Wi bth Hiersy isox shre artesiep arnea sVl Oy2ssradieee

seedlings 15were

SUERIIFOAIGH (A

lanted with a ri
45 TR aRAE

§If

r. After 112 days of normal
and dried to measure the yield.

[Ooggj(;eated plant Number of ears 192 EZ VZ Loz IElI 81 8161 I'zzVOZ
17:0Z

TABLE 11

Result of watermelon treatment test (breed: Matsuribayashi 777)

Concentration of preparation Treating Mass (g) Average sugar
of Example 7 method g content (%)
Diluted solution Soil drench 8,850 12.6
10-fold 100 ml 10,260 13.0
Average: 9.570 | Average: 12.8
Diluted solution Soil drench 7,840 13.0
50-fold 100 ml 2,680 11.6
Average: 6,760 | Average: 12.3
) ) : 6,980 12.0
Diluted sclution Pot dip 6.200 132
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 tomn 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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2,135 g (100%) 2,098.1 g (100%) (000I) g>I 6.17EL'l 520.5 kg (8.67
bags) g 90-ZZ Ear length (cm) 5.8 LI LI LI59 | 51 61 811 LI LI1 L'L
Stem length (cm) 08 L8 [8 zs Z8 V8 8L 58r

[0051}
TABLE 12
Result of sweet corn soil drenching test (breed: Miwakuno Corn)
Concentration of . :
: Treating Total length | Unripe | Sugar
prggz;zgg n70f method Mass (g) {cm) rate (%) | content
10-fold sol drench | 353 165 3.03 | 173
50-fold Soildrench 35 171 375 | 163
100-fold Sofl drench 335 167 332 | 163
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 mi 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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0z5Z61 LOZ COZ 2,467 g (116%) 2,421.5 g (115%) (%5Il) 8.6661
(s9.9166.6/g)1 6.665 22.29 g Earlength (cm) 5.9191 591 8181 8
81 81 LIEZHWI9I ZL1 Z'L.| Tested p Stem length (cm) 06 16

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 quality was improved.

INDUSTRIAL APPLICABILITY
[0054]

The product of the present invention can constantly supply an amount of
micronutrient necessary for a plant to grow by being applied once onto seeds or a base
of a plant therefore the product of the present invention may be industrially used as
follows. Regarding laborsaving in agriculture, since 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 inérease consumer choices.

Also, highly-functional food crops may be cultivated.
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68 LIO6 88 06 88 06 88 176 868 8.68 Plant height (cm) 5.901
LOI 5501 801 901 HI801 901 801 501 011 OLCO'I LOI Plant

CLAIMS

1. A method for promoting plant growth and improving plant quality comprising
applying at feast one kind of finely-pulverized water-insoluble inorganic micronutrients
selected from the group consisting of tricalcium phosphate, calcium titanate and calcium

sificate, and has an average particle diameter of 10 pm or less to a plant.

2. The method according to claim 1, comprising applying a flowable preparation
containing the at least one kind of finely-pulverized water-insoluble inorganic

micronutrients having  an average particle diameter of 5 um or less.

3. The method according to claim [ comprising coating a seed with the at least one
kind of finely-pulverized water-insoluble inorganic micronutrients or adding the at least
one kind of finely-pulverized water-insoluble inorganic micronutrients to a plant cuitivating

medium.

4. A plant growth-promoting and quality-improving agent comprising at least one
kind of finely-pulverized water-insoluble inorganic micronutrients selected from the group
consisting of tricalcium phosphate, calcium titanate and calcium silicate, and has an

average particle diameter of 10 um or less.

5. A plant growth-promoting and quality-improving agent according to claim 4, the
agent being a flowable preparation containing the at least one kind of finely-pulverized
water-insoluble inorganic micronutrients having an average particle diameter of 5 pm or

less.

6. The plant growth-promoting and quality-improving agent according to claim 4, the

agent being a plant seed coating agent.
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cqentlJCN8 0") 0l Total Average Total weight of unhusked rice
Weight of good unhusked rice Weight of unpolished rice Yield per 10
acres Weight per 1000 grains of unpolished rice 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
7.unpoliskadericel ncreasedacliile andhquddityavas ipaproveded water-insoluble
WNDUSTRIA ARRLIGABILTY 190543 The product of the present
invention can constantfy supply an‘amount of micronutrient necessary for
a plant to grow by being applied once onto seeds or a base 100f a plant
g therefore gheureduch-afihenreseguimventipr tay Dernsiuskially b sedhas,
wiplans, Regarding aborsaying in agricliture, sinee ing productof e,
presént invention neéds to be app ied or(ﬁ)gonce {6 the Seeds, 16 the
plmyrdety. box, or when planting seedlings, weekly spraying of fertilizers or
additional fertilization is unnecessary, leading to a reduction of labor and
expense. Regarding healthy 15 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 20products 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. CLAIMS 1.A method for
promoting plant growth and improving plant quality comprising applying at
least one kind of finely-pulverized water-insoluble inorganic micronutrients
selected from the group consisting of tricalcium phosphate, calcium
titanate and calcium silicate, and has an average particle diameter of 10
um or less to a plant. 102.The method according to claim 1, comprising
applying a flowable preparation containing the at least one kind of
finely-pulverized water-insoluble inorganic micronutrients having an
average particle diameter of 5 um or less.
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3. The method according to claim 1 comprising coating a seed with the at
least one 15 kind of finely-pulverized water-insoluble inorganic
micronutrients or adding the at least one kind of finely-pulverized
water-insoluble inorganic micronutrients to a plant cultivating medium. 4. A
plant growth-promoting and quality-improving agent comprising at least
one 20 kind of finely-pulverized water-insoluble inorganic micronutrients
selected from the group consistiag @frtigalcium phosphate, calcium
titanate and calcium silicate, and has an average particle diameter of 10
pin or less. S.A plant growth-promoting and quality-improving agent
according to claim 4, the 25 agent being a flowable preparation containing

the b Rl48t SFRMKINBFORAHBR P GeAYETTNRtEIMGARTBIe Sbtglansd.  The agent
micronutriﬁngs h v%]g an averagile artigle iameter oé? um ?_[.I(fesg.zg.g e
COBRRE §rov-promoting A Ghatty-iproving agert acedrding 16 claim 4,
mdRER0PYSN LERGARIANLSe ethaaaling A88Th: a/loh RS MENOLASEH IiMied
to claim 1, wherein the finely-pulverized water-insoluble 5inorganic
smaliorombiierttisticaleisradphosphateurSer¥bexplant gimatieoPiqrimating Andthod
quality-improving agent according to claim 4, wherein the finely-pulverized
for paeargiisslthsienipurg anic msroiA B ate i St rlATisHb sRatB cinged.
ABSTRACT A plant growth-promoting and quality-improving agent is
disclosed. The agent contains a water-insoluble inorganic micronutrient
pulverized to a particle size of not 5 more than a specified particle size,
and is effective for a long period of time if applied a small number of times
to a seed, a root, a nursery box, and a base of a plant. A method for
promoting the growth and improving the quality of plants is also disclosed.

29



