; e3epbp x6Tb! A WATER- RETAI NI NG SUPPORT FOR PLANTS AND PLANT BODY- GRON NG

MR

WATER- RETAI Nl NG MATERI AL 5 Technical Field The present inventi dhMagl2808s to
a mater-retaim’ (or carrier) for-plants and a plant body-grow ng
veter-ret ai ni mmmmm,muml ch can support or hold a 10 plant at the tine
of the gromh of fhe.plant and can al sodsuwiponors a source for supplying
water to the plant Modre specifically, the present invention relates to a

wat er -ret ai ni ng support for plant and plant body-grow ng water-retaining
mat eri al whi ch ganEruppiryIwaier suerartS FURMIAMMTHAND I RhRRITt Bog vi-leRr ogrowt h

of the plant, when the supper t 1S e ter- i_ni ng support for
fluid seeding (or seeding using RS pﬁiT r '%Q I’n, field (or bare
ground) cdltivation, virescence (or greening) engineering, etc. 20
Background Art fg%gﬁagggxyiégdacid-type hi ghly wat er - absor bi ng resins,
especi ally polyatrylic acid-type polyners, which have been used in a | arge
quantity for diapersTherepsesemat 25vgnbdon eedatesr damlsovased-rateheifigel d
of agriculture theired Skyengsgnand | L et Al

abi 11y, For oxaile " Hydr oot oot e polyacrylr e Sl type el yhor ot Rdve
been used as a WARfgorie ot ¥19ine stk hgv 36l 0F 28 ﬂ&@&qﬁﬂﬂQﬁrﬁQéﬁsﬁpport
for viresgence fAnGitness idh MBiLIcSaWhAIgedhthVaki @Re @1 a0 tdnBtdHN HDso
sandy soil, by utilizing their water-retaining.ability. however, it has
been recoghi 2ed &t Ae o AFHETH A O ot YRIDENE NBFEF( Fe SRAIIGE o
affect the 35 goeet BpelidiPaanty, alk paréssnt athyehbgyncavse tesmaiked
inhibition of the root origination aqg:goot Iongatéon mhgn tge rg%_drog{als
are used in an“8FSARE CERCESTT S ERALT oL RART 20034 PLany PoggsEsmiiate
amount (Kazoo Kaweshiremaietingl mat'elmifdluericiesofcadd ghlyp VWit eatAbsapbiang

Pol ymer teri n, L piti.al (IO e ,":§ﬂn? e h, 1),
1-8, 19& .Par??%ﬂ ar 3b%&ﬁegagﬁgqég#@éﬁ?ﬁiﬁﬁi po j%gp§?$2§g§ﬁg!tygég
hydrogel is usedeastiarsuppoft CBEF BSssusaFainet 3 SifpposerPertf £akd
seeding, and ar$sypROELeEQRY [ 88CEBER18BTWRAR] RO £ 13 1) pNtE gk, seed, etc.,
of aplant is caused to,dlrectligcontact t he hi gh-concentratjon polyacrylic

aci d-type hydrOgeFIvanant hét8t8r é°Ft 83 §o@ oM In &Y Ion Hhe- ?Bot el ongat i on
aremar kedl 'y i nfd béseshcahesebyrébringg ehgtiheepdnggcretd caci d-type hydrogel
i S seve Sly restricted.It has also beer. recognized that, in a case

wher et h& "conventi onal pol yacrylic acid-type hydrogel is usedl5as a

wat er -ret ai ni Bpcupporitdfartfarmor fieldcultivation, the elongation of the
root is inwhar~the ' 0 e y [ i_Cihq .Qf _ t her oot
is increased so aslﬁgﬂgﬁﬂgﬁg%gfﬂg % %%c?pg% ﬁﬁé%%?e%g?g¥l%ﬁ%ﬁé¥§8%bqrt.20As
an exanpl e of nefd nFherfARa®R LC IP@ HpdcXhblabdvednbiPRoped Ypdisogelhich
conprising a pRlyadadd GAcd o yperesid Jrikedly kBhi Bibset-Re g0t 0f; a
pl ant, there hasbeen reported an experi nment yhereln distilled water
wasabsof bed i OO «cfISsIi ik Bl A FOI YactyP at 46 a8 £6I5F8LMES
hydrooel , and dulke tchuseaht ainegdiginagal s svestausese L Desoni;aekrseeds of
cucunbers and _Kki dney beanslﬁ%rrespective periods of time (3, 6, 9, 12, 24
and 48hours),r§ﬁ8lpﬁgﬁ fd S Atres of the germ nation and rootorigination of
t he seeds were obs&pveex@apiey Kawesiuais I0ettrad .pol'vadiykencescoé-tighl y
Wat er - Absor bi eri.al.s I nitialg, " .
DuneResearch,Bgi?@%¥g§5g?%1&§%f.xggg %gsu fgg%ﬂgﬁgﬁggigéggﬁ%n.%?@??ghas
beenrepért ed Phat WAteyrowth 6L NEoSLPPRES ik &l Ne ARt SgIser i M@, case
of cucumber S@QQ@r—ﬂ@@QHEhEMl@ﬁ?a@@%ﬁ?dOEOQQT@¥UaﬁﬂB%rBﬂ“é&H%yfégiﬁp to 4B

hours, and that theinhibi'tion of root growh was also observed in the case
by utilizing their water-Yetaining ability.

Eowever, it has been recognized that the
conventional polyacrylic acid-type hydrogels affect the
35 growth of a plant, and particularly, they cause a marked
inhibition of the root origination and root elongation
when the hydrogels are used 1in an amount exceeding their
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2 May 2003 - 3 of kidney beans. Further it has been reported than the
a; naphtyl am ne-oxi di zing ability of the root_was markedly reduceMau?8R3t he
root is caused to contact the above-mentioned tydrogel for 5 hours or nore.
LA this 5 report, such growth inhibition and functional hindrance are
pr esunably attrapptableate amboacit thmzamammﬁmannet efif. ectinved Mudrsee § he
wat er contained_Ln thgéhy rgge O the oth been rer{plrted

that, when 10 r? e’ < r?lelil%y(ﬁ o‘be? &M{éﬁrhﬁé Sh&&n | ]ed by
causi ng crossli®@kedtsodf udrppbydcSynat dune destrdralat eBl (and thén tie4).

process of the root pgrgj_ggt;%g?% h%lﬁs%rh‘ée%oﬁ%r{tol %Qi d?g?? Qﬁ:he r oot

origi nation was recogni zed { ugi nur a on of
H ghly waber - Asoidt tigpPol yaregas Vr usednes En@ummﬁmgm/atersaue

Techni gues of \irascance, EAgLgeeti Bgr 20akd bbelind 9834 4 o ibhs tepart,

however, no hindrance in the Toot origination was served
hydrogel was diVAISEATEWIE HETBHROREERT 20 BUENEREtreE@Rsty Qﬁctheofo@)t

growth was not absar ved @medeqhes ahﬁe@y@pogehtwe% @Ihel ﬂl%w t h distilled
water. Wth respect to this phenonenop, in grs rep suned

that, when t he SRFESEEI2 G CMRNSPTFY Gl §5& W?ﬁ Y\ﬁé‘éﬂgeéi'e rr lytic
sol ution®uch asetraF orat erts tﬂ?ﬁ)tZEOMﬁ;‘;ﬂﬂaﬁbcs@r@hﬁgrb@ltcelfdm\wﬂidﬁ'l%*’e

hydrogel was weakened, and .the m grat |o of wat er fr to t.he root
hair is facili f“&tr ,dq‘tyo lt”%‘érbéﬂﬂfrgs/ol h?rh%r‘éﬁ‘éeo E“ﬁepgﬁé’ ylic
origination. Thedd- h@@ealhwrtmwi rleqocaret\ajrea.‘ry e:xasrpremnbdr ein the 30 degree
of the el ongation ot‘rtsmélge%rlsro %%I é/d'mé ﬁg gncgﬁgowhe%| ch

had been nixed with~a ¢rossIinked yacry droge as Cconpar ed
with that in theecaeeveﬁtaqe@llqu&wacmyddmlaqwetmr}@géroga’érmﬁoused

Nakani shis, Bi 0g¢i @nGe & LBAYRLRY nP3uBoor3d RA3-024n 99 e 14N this

reference, this fhenorrenon i s presumably attr ktg\ut able to a fact that the
water in the sodtbiypolGaer $h8t 8LRVIESGON o5 1€ J9%bI 5 t Hhebitedwilero03

-4 utilized tye ac@heeﬁtré\eldaselfl bae @b@.\y@reﬂ tlm&&érarﬁmpry beephe
considered that the,inhibition g rt}l‘ & ant_jin dr ogel
conpri sing an 5??(%I+snb?%¥e§§?? 8? %Sc 8s &M ﬁl?é:& B %ﬁ %%/ i
attributable t\mﬁéne-zf@ceélmhﬁg shppwater in the hydrogel is not effectively

utilizegoby the pl ot . An pbAseL 8E Lhg BRERSALoLAveNLion i Lo, pravide

wat er - re?ar ni ng suppor for sol'vedthé ove-
probl ens of t etk hywedregelk eccerrrnrngleqppopplene@mitlere@;uch—um pri or

art. Another ohjsd neirﬁertmyrﬁ%@ﬂslwveﬁéleforqentef%owl@eta there has
wat er-retai ni ng support for” plants which has a water-retaining ability

conpar abl e tobe&dt (HPanted R ANRM oM Poryatryrietadiast yﬁéeﬁyét’ra@gel
and does not %%@%tr@ﬁd aldob Caatlﬁﬁbs%\lirm'é@léé@mxﬁfpryéch&QF@astO@’s @o of

bl ant " etly. gr GFAg ndtie Getial iy TR drT SOLSHTEH PESTasgocHas
wat er - r et ai ni agualerdl ittoy c@md;adﬁesemis substenintadty @adskidnbybbehas d@bxr oot
origination or 0%9%%&@%”%@{?5&? 5%‘%fyg (3, 6, 9, 12, 24 and 48
hours), and then the states of the germination and root
origination of the seeds were observed (Kazuo Kawashima,
30 et al., "Influences of Highly Water-Absorbing Polymer
Materials on Initial Growth of Crops," Sand Dune
Research, 31(1), 1-8, 1984).
As a result of such experiments, it has been
reported that the growth of roots was markedly suppressed
35 in the case of cucumber seeds, when thev are caused to
contact the hydrogel for 36 to 48 hours, and that the
irhibition of root growth was also observed in the case



As a result of earnest study, the present inventors 25 have found that the
effect of a hydrogel is so strong that the inhibition of the rcbMay2003
eIongatlon cannot be sinply attributable to 2he effectiveness in the
utilization of water in the hydrogel. As a result of further study based on
the above 30 disfokédyeyt heapiseseuriyhant oi's havebaksorepond atbtt ot ythaat

t he calciunlion-adsoBE gg abI|I%y4 N .t he d{Oﬁﬁl ?ag an _inportant effect
on the inhibitiYn"dPFoE o FgeiRG AT & i BFt FBR &P° 08t %l ongat i on
of a plant whi qhafﬁeap%co@aaetedwrlant he.hydingei s c@é’ﬁs@ﬁseo?’éo'&ﬂ%tot ithe
conmbi nation with above- nentioned cal ci umiaon-adsorbing abil

ty,
chlorine ions pFRAGTNERNt iABEAYAYEGE0CH @ have' U § ripor FARE - efﬁécﬁhdﬁ t he

inhibitiog 2 Mpbx%@OBs ach ﬁéwfzﬁoﬁnﬂfib@_ﬁ:u@ﬁlatd'ﬁl Qn®@PidhEL Bmhaﬁah@:@ of
root el ongation of ntact with th

hyd
Di scl osure of Iarn?erﬂaq%*‘m@n‘:é %r%EEﬁ%bPﬁégﬁtel &R Pelfédes & rogePlPEttal ni ng

support for pl a0l st toval hydsegehef aarerng cpoltgmred An heéng a
calciumion ab%p p%;oq_of 0-100 ng per 1 g of the dry wei ght thereof,
having a chlori i“FT “content 10 of 0.07-7 mol per 1 g of the dry weight
t hereof , and haV| ngO@ wateerotdbsoripindn haghiesi baenoreperited exvdtangehaat er

at 25 C @ 1008 QL4 wkre &% gngiv&pog?@ R clp‘o%é(?grb%v%yform ng

vvater-retalnlng mat eri a conpri sing a mxture Suc ahy
pol ymer (A) angrapasegl dut CFoding mqﬁgslsh@lp@dtsw}ummpémacmﬁ@t'Mcer

retaining suppgptorpl Gheks,t A& Hdh &n edryréé@ég"oynkﬁésr%ﬁerw se noted
specifically. Wien such a support is distributed or circuiated on the

market, etc., PR&IsBBpIPP h&ﬁ SPEE I m SETIRRF olybRdr aPEee 1RnENE TP Yart
20 or the entlbﬂglﬁét&ba SABPeclc Iplidddts wadeio theg ehiraPBest lode for

Ca i T tt ter- f
ol ant adgor di no EbLE FBE pPBs e F RPN i ST ib Y oS A0 ERaF nPg abi 11ty
conparable to VhaesoédtheEogmveBtLu@aMamdqmaﬂaﬂ|Teehn1hmqgeohydrogel but
causes substan“%égerq? ]?%th €n_ gé 999t orlllg_l*rgatllog{;bu? i phi 1t:)htlon of

root el ongation I"et él y “clédr accordi nb to the
pr esent |nmentmﬂgﬁrknovmwdg@rrltolbladrpﬂ§§un@dtm@Im@qnsdxﬂQxWBtl¢B was

result of expﬁ‘cf]sé@fﬁ] d ﬁﬁéﬁrtﬂédh?ﬁﬁsgai‘f ek HQ%IWZ%%FQJJ.‘E}{' ﬁ%ﬁ%%ét@?

f ound a fact t e conventi ona nprrsing

salt of2@r osslb?ﬂ(efeh%oﬁ%/%@\’%ﬂ‘}’coécthe §@P§CEF%7W‘ &’Gé‘?or”@é: IeRr BEd n%‘t'@m
|0n5 ”a|n|y %méﬂlﬂﬂé(ﬁyﬁréﬁbpt@§é HEUGzedCHOE A BY shQ 1R RYASEN!

nventors' Bperl.Tents ¢ vas, presyned that the copventional, oo 4
'
presumed that, when the hydrogel is washed or dialyzed
with a weak electrolytic solution such as tap water, the
25 water-absorbing force toward the hydrogel was weakened,
and the migration of water from the gel to the root hair
is facilitated, to thereby solve the hindrance in the
root origination.
There has also been reported an example wherein the
30 degree of the elongation of soybean root was markedly
inhibited in a soil which had been mixed with a
crosslinked sodium polyacrylate hydrogel, as compared
with that in the case of a polyvinyl alcohol-type
hydrogel (Tomoko Nakanishi, Bioscience & Industry, 52(8),
35 623-624, 1994). 1In this reference, this phenomenon is
presumably attributable to a fact that the water in the

sodium polyacrylate hydrogel is less liable to be



2 May 2003 - 6 crosslinked polyacrylic acid-type hydrogel _ adsorbs ions
(painly conprising calciumions) in agricultural water (such agﬁﬁplho&?ter,
tap water, river water, and | ake water) and the plant suffers f

deficiency of calcium5 ions; or the hydrogel directly adsorbs ions (mainly
conprising calciumions) fromthe plant body through its roots, whereby the
pl ant suffers f a f i f calciumions. As a result of further
experinments, thégg}eggﬁtbgo Exeﬁ%ors have al so found a fact that when the
wat err et ai ni ng suppohe @esccabeﬁemPGVﬂ plamazaceeretafore bkenpresent

| nventi on conprishagaa-ydeagel ther Mg Hal Jderof Aahéhgybwghao%p%m e

cal ciumion absorption amount) is in contact wt root, etc.

di rect absor ptibh iShbﬁréaﬁélGﬁﬁpéﬁ§l@¢1ﬁﬂaﬁmﬁ%ﬁlr@ﬁ%@hlﬁgl§u9§ort from

the root Based ©p,ssEhhkOAt BSL b%r?flﬁ%Cta'cViQi ﬁé%ﬁﬁ&?@aQYetES Ehboss'a@%
i ons present in the mater-retalnln ort |1 S presune t hat p ant

wat er - r et ai ni ng-Rippbhe ‘&%E%Fd%ﬁgth Pﬁérﬁﬂ@sleﬁis inRter§ 6ChhVehYnot only
has a 20 SpeCIfUﬂ1I3&§duny@Hea§$ghﬁtlOn anount, but also has a specific
chlorine ion content dﬁ§§ not sgbghantlall cause the inhibition of .the
root origination no®? HPIHhF P FeFS SFYETHBh oh thePHA%FLof the
conbi nati on of wdtemhoves iveit g osedpettefbs. pZEanrmhﬂmﬂ(h@stimﬂvm@sene

v ngs-Be dedtRAE TR ed PERPNGCRE, FRPT BReH R L TR A

representing aamppunuzﬂnqau¢n$mmﬁtlmntbe patpo are t hose based on wei ght,
unl ess ot herw se noty %a&exc'ct%f@ééyof?’ghév?;sgeﬁ%t 1010 ;34PRAY t),, The

mater-retalnlng support accor esent i nvention conprlses a
hydr ogel - f or nmi ®§ oyaidemer “(%eﬂraﬁﬁﬁf@l%l%ﬁl %mmrénf%wﬂpﬂt@n wrerduritas of

0-100 ng per 1.gt@fh L8 dmiwei it fhe r@&ﬁpabguwgta ¢Rlerigre dHan content ~
ht thereof, and having a water

of 35 0.07-7 mmol er,l of the dr

absor pt i oh nagﬁPPV@Qﬁ ¥1HQﬁY %%ﬁbeg%b?erB? hYgregedr esd dpes mes
(times) or nor Gubblﬁaﬁ“hﬁapfl@ﬁ@’ﬁuse %Wlﬂﬂﬂ&mﬂveﬂtram bheglnatlcn or
above-nenti oned cal i_on absorptlon "chlorine ion content” and "wager
absor ption nagﬁFnggtlgﬁlpﬁ% &ﬁ’exchange wat er” may suitably be neasured,
e.g., by the foIIowﬂngumﬁmhadoH@Q@ﬁ%uﬁu&h&npreﬂeﬁhJthuentmonAbsombing

ATDUNt) "1 9 Of pRofilied YR et BRI AUPA 4 pdletl | 8 Lok CLiber) of

aqueous cal ci um ori de solutlon crumion ¢con ion of 200
mg/ L. TRén, thwhnebuhaama EpmduM@tles}’ﬂr@f'anSTMMfglIbWW@odossl npoa 10

const ant - tenpegasgesn%ml&oeah@%r MRStidiiG Shalberdodto 2DEi n i LE Lheos

m xture is stirred occasionally, .to thereby cause the water-retalnlng

support to abs%?BmEQPEF8ﬁ1Pénawﬁﬁﬁétbelng swol | en. The thus swol | en

wat erretai ni ng support is separated fromthe supernatant, and 15 the

cal ciumions concec%ratlon | remainin uper ant_ (excess_anoun
5I%F&§Vbhﬂ%¥

thereof in the abo nﬁnf?aﬂ 8 ueduts e 9 & (ﬁQﬁliﬁﬁe?gors
quantit a6i vel yhate¢ efounédtbptatbei efdbser ptfi an hypectgedets yso Atmeng . At

this time, in iiecTeASULEHERLcobal Be SALCLUGY @10 ANNY ik e above

atom c absorption spectronetr condltlons are preferably
usabl e. <Measu$&nhy @bﬁﬁibﬂbﬁ?lﬁoFanBﬁl§f§§§§ﬁﬁﬁmﬁﬁsaﬁé1ygﬁs> At omi ¢

absor ption spegtfpieielont 208aPaAEInALHESRYdNELR1System nfd. by Shimazu
Cor poration
As a result of further study based on the above

30 discovery, the present inventors have also found not only
that the calcium ion-adsorbing ability in the hydrogel
has an important effect on the inhibition of root
origination or the inhibition of root elongation of a
plant which is in contact with the hydrogel; but also

35 that, in combination with the above-mentioned calcium
ion-adsorbing ability, chlorine ions present in the

hydrogel also have an important effect on the inhibition



25 Lighting condition: Ca # 8 Electric current: 10 mA D mA Wavel engt h:
422.7 nm Slit width: 0.5 um 30 On the basis of the thus determ 2fyvabse
(A) of the calciumion concentration, the calciumion absorption anount per
1 g of the water-retaing support is obtainedy the follow ng formula. At
the tine of the separation of the supernatant fromthe water-retaining
support, 35 thers irocr pRsSSd bidtiynt bat ohhe heondneriesisd i drkesls wabet sol ubl e

pol yner is dissqlved |n the super pat nt 5 d.therefore it referred to
effect separati & ByP2 g g 9 Ftr&fllr”trcéﬂtoancﬁs‘fjn ﬁ

ultrafilter rremmyain@giﬂw ng a fracti onat| on nol ecul ar wei ght of about 1, 000
to 3, &00. Cal caiumion absorption anobunt per 1 g of waterretaining support
(my/g) - 200 - A 5 Wien the calciumion absorption anmount neasured by the
above- nentd onedDasthod ueec edds M@0 wipper 1 g of the dry weight of the

wat er - r et ai ni ng SUpPpekL, lp‘%%'s%'num i efdei spacyeés Lhahl %att%rofife}l%l{mﬂf’%rﬂg 10

plant which is in contac he wat er-retaini ng support
Exanpl es appear PRBPREFefRAf PR tISN QAP et 2 | RYSROBEA - foraies @almmen

absorption is 1pf) rrgaetnt;egsca@@rlu% A duvorbyidei 8Bt 00fiobheg per 1 g
wat er - r et ai ni ng suggort Action of chlorine ions) In the water-retal ning

support accor di % etﬂéylgebﬁé§eﬁterﬁ§éhtl&WﬁqQKEC%m%%ﬁ%nSflEHISﬂnﬁ§QQNB

in the h)ldroge|of og N NY7 p@lnwebe(rA)t igs oF. kel d”ff?i)'wepﬁéhti gheteble dn¥
wei ght thereof._ Accordi ent inventors'

dge
O T oot APrR g L0, | DEBLESERL LAMROLS, KO0W £d0es LhchSage

hydrogel accordmgeﬁ 0at NBs present . pnxentt ofo SLUPPresses; tded agsos p 19ﬁt0f
calciumions fromthe internal plant body due to the hydrogel by

fol | owi ng nmechdfdmomvine Haces-betahBlngr MeGerdede danmit b i At & obt ai ned
by the present pnMeMOrss gécﬁrtwshyatoa_;é1cea§m%t;egot1@~?ﬁexth@t bspg pion and

desorptlﬁn process of cal ciumjons %@OFE ant is mainly eff ected
e

physi co-thenm c&4ARE HRFY S PN heti cénceﬁ?r&tll"on tGieadivEnteor
cal ci umions beteweemilmte Suisidier androfit 86 dEoobnéhEanaamtirI@»o@yta(ﬁ‘@r BXeEPs e,

"Qutline of 30 Pl ant Nutr| tion Science" hokuhut u E| aku Tai edited
by Ki kuo Kumaz&R&EY qﬁﬁé;ﬁﬁ?QiL%C £ . gginnﬁy rgﬂﬁﬂégﬁt The

cal ci um 10n5 1dltslt31[blua:rud lwod ye darae Jortesd ndn itthaszsmnketl,oetm t,htale ori ne

tons, nitrate ig br%h%%ﬁ);%tl% %%S’lﬁ‘yadr%&eo%é’fs ELEe’wﬁg %g'ﬂ”ta 3%

ions. it is cons ered t 3 GiSum’i ons ‘in-a3%oci at ron-w sphate
and hydrddxi de pPongher entiargity wdt etmsaola]mmrtanﬁetmern%fwbedotherem
participate in the 2 May 2003 _ g _ absorption, aid desorption process by

t he pl ant , i
Best Mode for Carrying Out the Invention

The reason that the water-retaining carrier for
plant according to the present invention has a water-

25 retaining ability comparable to that of the conventional
polyacrylic acid-type hydrogel but causes substantially
no inhibition of root origination nor inhibition of root
elongation of a plant, is not completely clear, but
according to the present inventors' knowledge, it is

39 presumed to be as follows.

As a result of experiments, described hereinafter,
the present inventors have found a fact that the
conventional hydrogel comprising an "alkali metal salt of
crosslinked polyacrylic acid" selectively adsorbs heavy

35 metal ions, mainly calcium ions.

In other words, according to the present inventors'

experiments, it was presumed that the conventional



On the other hand, it is presuned that the calciumions in association
wiith-: the nitrate ions are watersoluble, but the nitrate ions pigidoave
been absorbed 5 into the plant body are pronptly reduced into nitrite ions
by nitrate reductase, and are further redueed into ammoniumions by nitrite
reductase, and therefore they are not utilized as counter ions for calcium
ons (for exanpleosantyiodghd apbd o LLE eaSeheRgeeok Blanies” JddShokubutu
no Sei nei Kagaku Nyuunmon) w’itt'en by Seiichiro” Kam Saka,” p 138, Bai fukan,
Co., Ltd., 1991 (Ray B¢ COMBTiedRD)Ca et dr diAgFy, 1PhEReE 164 e dvaded T
presunption thasthBe L@nweal1088l0ef eladedid©et her abser phaicer anthdlesprdt i on
15 process of cal ciumions are chl orine_ions, and uynder ,an el ectri c1al ly
neutral conditi SAtERE BREr Ance Paid lexiU it OFS oM dRAFERBRLYORE &dHCiUm
acconpani gd W t hohbe ent caaCcayaned X tdifecdl Pradeor®ssiohler gadnaen the
chlorine ion concentration in the 20 external liquid is higher than the
chlorine ion cofeBRT+EENEnCPACLHE P& HGRP e R aa‘?fépg?gyofthf&lu(,gihuhtisons
fromthe internabops anvhbodyyt @hthe lawtsisae fafr 4 hirqm ant dbptyiensy be
conduct ed agai ncs#lthemgrglqgent of the chlorine ion concertration, whereby
the desorption © The"25°¢arciumion. fromthe pl ant body may be
suppressed. On the cdher hepdltwhénfuhshenl exipes imaniconcemn raxrésantn t he
external 1 hi qui d %4 QYL fhaR %b@ chbohhng iR ccomeent Al Uhd N4 Derpl ant
body, the desorption process o tﬁe calciumions fromthe plant 30 f)ody may
be pronoted. FH&teMinhes @RFht (B SRTEARED UAPEY PHRE tplagROMbEyg to the
(reversely to thedase Hvdde slesesmbi 08ihhereallrogen 3Mintthg 3dBfnd Ae
chl orine concentration of the exterpal ljquid iS higher than t%e )
concentration dft)t HEFVHret rﬁals%%cb%b?,c%Lﬂl ﬂcﬁoﬁbégﬁﬁtripc‘}ﬁqns At eks st
when the chl oriife copreenit matiom afldme exséernatcliquhd b reeweradswpdien
concentrklzraPti on of th(itci_.nter.nal ody. 2 I\/aé( 20?3.- .10 _That is,f accqr.di ng
to the ow edﬁg &2 Hémbr]é?eSn X n%%t"b‘?%‘? Tt€ §le’8§uﬁ88£’f’ﬁ§t - i ons
are liable to beoacbaweldaiced surH lnitaer ned of et t bodyywhepptea sekl dyi ne

i on concentrat| i e external _ljauid i i t - hl_oc.i i on
concentration itﬁgt ﬁgl?‘)%t*gr%nzi] r%o&yrléslaéd]{uﬁ dl,éa%gr‘g%‘gégé?g?aﬁHgngaﬁgég%%iedns
are liable to Bt despriesdmed tthe tortlsinde witamhar ¢t aht ihgdyuphentt he
chlorine ion copegphEaL @B khel gb%e‘%)étn?cr Nalvdrd i 191 RS LHANyt REs a
chlorine ion concentration in 10 the_ internal body Iiquid. The

above- néAt i onedPepEESGnHRILGE UNedRENCOFIOTRIESYIAHP U, ¢ M brakedt Rpfvent or s
i's supported bypaciact thabrihe §Bhotioneen@n ceiceidd ahivdkdme 1he1y nt er nal
pl ant body is consi dered,to.geﬁbout 7 ?&M E?f or exanpl e,. 15 hi gi nbot ham N.
B., et al., PIGAESPhySFofPRAIt3971867 Ry THEY T T P9 bider
words, it i5 cohmsilberedntbat raotordbngatdonhen” phes lgstisyeofirechani sm' based
on the experi o] Lned h L [ s, and on the
description o?ﬁ%?‘?ﬁe&%t g‘%g%{;l%a?%%’%eﬁﬁg “g%ﬁ%?i r?g\éi%%tﬁ%(r:’oncent ration in
the intebnal plant HBeouyitke htiouttZenmresend énventaen vl ldomsestasmyidred n
the exterior 'ﬂﬂ;ﬁﬁégpgywimyr@f@£§ﬁ@@| Yobengt abeaabahanly G-aMifgdmye in

order to suppress esorption of calciumfromthe internal plant body.
25 Usual 'y, tKeGHIesti nelh orh @ ofrrbheY &R ¥ oRCFRY AGEL RNt ifal 2R&L eP I TdIF Jas

vell water, tapprdfintidyed yedefitandvéakeopBieiohooberdsed hek khese
growth of plants is 1 nMisg or |ess Wmé:hvls rruch‘lgwer th?g t&g chlorine
i on concent r atiaG®d 1 HE FHm HowhS S FO0F MR SRchohgri EBPEAFAFShater i s
absor bexd i nt o (whae dyydreageilniagrondipmrt 0 t he present invention to thereby
swel | the Hydrogel .with the water., 1 #_m Lne, | e - t he
dry wei ght of the ﬁ\y r(‘)”]gae“lr%*(}%'tglnr’}rjbrrc‘}eg ‘r%%%?r%%??%&g? sgétﬁgévéT gégg‘r‘ t he
chlorine 35 conventisn eenpy itses Wy dnsielgelo el val Rl Wt Eh(Rs eviadst
not |ower thap the ghlonife fUGetIa | hddhd hesPl@ntobagy gasual §yegabout
7mM is expresseg by the . . _ .

the dry weight thereof, having a chlorine ion content of

35 0.07-7 mmol per 1 g of the dry weight thereof, and having
a water absorption magnification in ion-exchange water of

1.0 x 10° to 1.0 x 10° (times) or more. In the present



2 May 2003 _ 1, _ 1 following For:n~;la: a =7 x b/1,000 (wherein "b"
denotes the water absorption magnification of the hydrogel). 5 fﬁh§2@03the
wat er absorption nmagnification (B) of the hydrogel support with
agricultural water is a nunerical value which Ls dependent on the chem cal
conposition of the hydrogel and the salt concentration in the agricultural

water, When the,ahgye yal ug  a ﬁé#ﬁ E%a%g hed. by ﬁhnqﬁgpg¥%%%%§¥fggnula

prOV|ded t hat the abovée val e tlnes o abou
the value "a" i $chbougtne. 0pnvog mtab@nd7 WIgabﬁoépﬁépnv\or ds, the

"preferred chl %énelr@eaeoehe% Q- Wkl ), based Qayt e%lexm;qry Rt al

data of the present 15 inventors is also supported by such cal culated
val ues. As descRe¢a®@red, TabBe  108T thex ifpl i ngpyeatied- herei nafter, in the

case of as hydrog@éaéwéﬁgne 62l ehymiign I%teﬁ@npgdx%wé ARQuHYAg or more per
1 g of dry weight thereo d containing no chlorine ion in the hydr ogel 20

(comercial |y avail abl® 9Bl §adF§PAcWatRrd -8R NINT HPRYEr d8safddleddtin 1

Conpar ative Exappl®idr) r@ﬁﬁé&@@b@sgeawehmnf&lhmdﬂl% idblheisR0hadhdgStem
wer e observed. Further,,in a case where th%nﬁglorlne ion_content in the

pol ymer (A) is & YH 1% FomGRIEF25187- ¢ 0 B&/ L 25TRE™E BP§ wei ght
thereFf when uMQumﬂanﬁnmlxtmm@bsgrpéfenﬁexnaed@ o2 i chdGospanaki ve .
Bmm)e7 mar r Qwt It t r t.e served.
Furt her, *Guen I8 (EI0E TS THe Care i hn e aEaBRr S & L0 Rl o .

| ess, when no @BI°6Y,i méiilen the 30 ot e hedsthrrhé geba§®mnﬁﬁkﬁAvBDExanples
1-5), marked O Rt hibidd Yhd Doddier f@%éfﬁﬂﬂgskégbo‘ﬁr TPy, On the

ot her hand, eve the case of a | ow ca
absor ption (63CAgFGRM \m@nwmea:maﬂrnmesw%l%nceﬁb%wgﬁ iSOl h i torpet

exceeds 7 35 nmpBkAdniEYMRRR r\tel@af@(?&ag‘\)ed nptoRntHet BEpBRHARRIHLON and
nagnlflc%ilon was markédly |'owered an erfornance as_a water-retaining

suppor t IoméP@dcaBGﬂuﬁl§8"ﬁaFﬂ&fenﬁf »0op3 thg2rePYRJRERS nhi bition in

the roots and §hpéﬁﬁa‘ﬁl§he Qeserved attmi it tadtesiBnbger hasedoos -achaighed

difference in the chl orlge.ion %qncentratlo betmeen t he # g de agd out si de
haft ye ¥n t he

of the plant bBAYSOBSAS2SRAUR CLIPTTAS & O Hpdhk ity FeFh
case of the madetermenadnbygasoppcrabE@rgﬂxﬁn Sepurhmygt £y themgVBsent

| nventfon compr i si ngy ahydregek, 1 OpMLAg R Wb hAa CalEtUM 1op

absorption of |ess t has Iorlne Ion co
mol / g 20 ( Exa#pd bssis 4py théya§9V§a§t9mﬂGn@hﬁﬂfR§#Q£\ﬁﬂ@ﬂ?ﬁﬁ@@hrﬁg the

support for plaitiihoutoh8ht Bbhingrbherareva19f e reoots and stens at
atl. <Measurement conditions for atomic absorption analysis>
Atomic absorption spectrometer: trade name: AA-6500
Auto-System, mfd. by Shimazu Corporation
25 Lighting condition: Ca # 8
Electric current: 10 mA/0 mA

Wavelength: 422.7 nm
Slit width: 0.5 pm

30 On the basis of the thus determined value (A) of the
calcium ion concentration, the calcium ion absorption
amount per 1 g of the water-retaining support is obtained
by the following formula. At the time of the separation
of the supernatant from the water-retaining support,

35 there is a possibility that the non-crosslinked water-
soluble polymer is dissolved in the supernatant, and

therefore it 1is preferred to effect separation by



As descri bed above, in the case of the calciumion deficiency caused by
hydr ogel s having a cal cium 15 absorption and a chlorine ion conﬁP@

outside of the range according to the present invention (hydrogels”baSCu on
comercially avail able polyacrylic acid sodigm.salt have a high cal ci um
absorption and cont ain no chlorine ion, as described in Conparati ve Exampl e
6), the cell rane str.uctyre S d.-a ortar.
functions (such ggngeﬁr%d|V|S|onf”dg%é%§ﬂ%19%% f%ee%eﬁ%ﬁé%§gér (Xfp% are
stopped or retafdedfiwheréby tied aooviar|vongstt onfi gbeatkédiOpo riu b],tCeQDI n
vi ew of the appearan her.eof, (Wi, S&spect Lo, the det ai f S

calciumion def|C|en§g 1k gu fOne 5% 5r§%t NJ%r?%lonp§C|gn% p%edlqggr

Ki kuo Kumazawa, f©ti18+n¥oﬁe@@@”Co (ma/ied. = U mey be referred to).

(Measuremgnt of chlogiog AR eeﬁlk%tn) %n2 a%éﬁrﬁ*wﬁr&géhnf;oﬁm@‘a% Re! Wier
inadry state 30 is imersed in 2 mL of ion exchange water, élet

standi ng for tWH“H&%%OVQh@eWééﬂﬂ?ﬁnﬂe§@§@rﬁﬁﬁﬁﬁdﬁslq | PG aPeY %ygaoﬁlqﬁ%

and the chloring-y Ghe £ORCEHET 8hEORakB LR thiihlind &dSosral YZgdc PYmanghon
anal yzer (lon Analyzer 1 A-100, nfd. by TOA El ectric ve Industries 35 (TOA

Denpa Kogyo)). 9SS RFY heS t hikP st EPnQEICEFfI ér fe RIGPcomeeme rafi A, the

quantity of thQ:dH’HaQ:rti nﬁﬁmn@h@wsaweﬁletéla(z’zﬁgrrﬂsu@j‘pdﬁte abovendwn exchange
water is 3 - 13 deternened bgfga cul t he resultant

t ,
cal cul at bl val GEATP LGS ARRP HO T he CLEMEE BT chFottie REGRETN »0.2 g of
dry hydrogel - f dnviemy igol yrtere’ .catc iim sionnebsonptlienalievea thimey iow lews,

lysis by 5
oed. " <Measur eboht Joff O iE s fee oh SEr e e eEr T TR S Bsthafe
anion (nfd. by (REOAiBneetfr ich yniand nicRis3 ) i es) and Card Col umm PCl - 201St

(nfd. by TOA 10 El egty Lt@]eV%\é&éﬂlCPé%aHrﬁﬁ)q 0l ySot£ E&Hthlh'qu&'o tfh%r ani on
(nfd. by ToA El ectric Wave I ndustries umm oven tenperature: 40 4C 15

If the ’ é%lor|HéeﬁéﬁtcéﬁﬁénﬁrOﬁea§ﬁ¥%dxﬁyiﬁﬁé‘é%d%%lﬂﬁ%ﬁédlp§slnntﬁ@erange
of 0.0~-7 nmol hp@folgeg @Bvdmrlylg\/\@iogh»tmeqf (et ef's rei@F N7 NGmsUPPeEt 1 igt Jifs

possible to suppre um i deficiency" as shown 1 n Exanpl es
appeari ng here?ﬁ%faéy wfﬁgg gbﬁf@ it of water absorption magnification in

i onexchange water) AcpoedehngDne@eammgyé1t(ﬂquptmﬁsa.Hmbwﬁedge, it is

vaterret a' ni ”g%fé’gﬁﬂéﬁ &ﬁa\é’e't gp ﬁ;@@%no% 'th%gf"t{]e REEA D Th&XE5RS amount

(e. g., I's at expec
wat er - aB@orptlmWﬁS%mbunn bﬁethﬁdabeﬁénéﬁFp@ﬁe@gmﬂﬂythﬁﬂkﬁ¢ﬁ¢@¢support) of

i on- exchange "‘ﬁ@énéi‘é‘?{'ég gpeggsgt%@ saeeegtll\slnt>6f0fca51c1un$/£<m&rf£8ﬁs)

and is then | standi n a constant-te rature at room
temperature (25 xrb*%ezzn@hy@eae H@Gh?uﬁhépewet By d¥P IRt &Y rtdt&i ni ng

support leﬂMﬁdfﬂbw Q%§@§§nﬂﬁﬁunénOihéﬂbgélssoEe%ﬁée@éﬁinétratlOn and
thereafter the mel he wat r-retglnln gport whi ch has

absor bed mate@ﬁ&? a??mﬁ%ﬁf hef sPyrehlGr BEES VR it ver
absor pt2®n nagnefleMsu11s Tetacsns el &g thetSShéohbee*prn@nfamma:a:

desorption process of calcium ions by a plant is mainly
effected physico-chemically, and is governed by the
concentration gradient of calcium ions between the inside
and outside of the plant body (for example, "Outline of

30 Plant Nutrition Science" (Shokubutu Eiyogaku Taiyo)
edited by Xikuo Kumazawa, p 118, Yokendo Co., Ltd., 1974
may be referred to). The calcium ions in the plant body
are present in association with chlorine ions, nitrate
ions, phosphate ions, hydroxide ions, etc., as counter

35 iens. It is considered that calcium ions in association
with the phosphate and hydroxide ions are hardly water-
soluble, and therefore do not participate in the



wat er absorption magnification = (W - w.)/W At the time of t :e
nmeasurenment of this water 2 May 2003 - 14 absorption nagnifixrayepe3it
is preferred to neas~~re the weights wand w2 by using a precise electronic
bal ance (for exanple, LIBROR AEG 220, LIBRERJEB-3200-D, nfd. by Shinmazu
Corporation etc.). 5 If the water absorption magnification nmeasured by the
above- nent i oned abeblrad jics: laess ddword0idti pesfesst biyecdrepdfdficult to
sufficiently supply ter. to,a plant en,_a. pred i.n nt of e
wat er - r et ai ni ng supp Pt%Pg @géézfﬁk?%g g?eégnP‘gﬁgégli%%gﬁqﬁé%wﬁ%%égkp
absor pti on magnibreatinoasiseciGtl0 vwhiuth thee wat eratibsdpptsi @xemagrtidi-cat i on

may preferably 9813g1?00bu@rt%eprnefteir Yi o5 Wic%ﬁgvégge%t %rb'éo%ba%]&i ng

support according‘fo he present fnven ion is used I n-conbination wt
water |5 Bavi ngiateethei pébptl bpcdyalarecancamhy i oeceaed astagniidculitter al

water, for examplgs bhepnalghoabeQipii a0 Mg fdcati@renot 2:A%EEA06Mto

constituting the support may be inproved nost effectively by introducing a
di ssoci ative i o ROLH i REBSt RE §eltrddCad qchdithd aHe POSRBFEERI &RSEhai ns
i R theI gel( H;gd at»p? Sr]gdsryl@aﬂ@w?hyagnb%{m@%mqﬁﬂg @rdkfl'%é)ﬁéfp&rhci@ilﬁ§5§ﬂb%p\l) n
t he gel. rogel -formng pol yner . e ,hyd~cgel -form ng pol yner
constituting tkﬁ?%%ﬁ%ﬁLre?% FO Hﬁtééﬁp%PtL&c@oﬁﬁg%?Q%)? ePg? sent 25
i nventi onor ef ersHakbpol ymersabieh Ragazucngssimonked rart ted by T®&Kichiro
structure, and _has. a .proper such.tr,at it _can_farm dr ogel, by
retaining wate ﬁﬂﬁ?qg%yi?w#%%’t%%f%%%?nbnEPhé 6§§F§ gﬁn%héﬁgéi§?ructure.
Further, the "medreogeld reefers to a gel which at |east conprises a 30
crosslinked or networde Sluglure coIPLishnosg ROLYME o AULMALY, (4% A
orted or t : e

di spersion |iquid) supp retained by Such a structur _
"di spersion |i guiedionst silesklin 1vea tedsedi hkedabsornptwork agdr wesoe i oMot

particularly lmleds 3% | QNG 35 aoid 45 ac-h1GHi e COBREI, SLAG WRlRr 3% a
mai n or maj or conponent. ~:ore specifically, the dispersion liqg;:id may for
exGpl e be eit BePCEf ifatLer pEtisd HiP HquetR t%ehﬁ9t§éége-a$g egeft &5 on
and/ or water-cgatctiam RoRg lar@uiatddnpghied avitiixttie &éhguhdcefl anat ekiand a
nonohydri c or ggléﬂ dri.c al.cohol). In the present i.”.vention, it is
preferred to use %PS&GEtlSBFained by crosslinki:~g a water-soluble or 5
hydr ophi | i ¢ pol yner Heoapoundheas tthiee cillowa-mentaroneshgeh ynet i¢A) inSubk a

ol uti on fo becther Pan. 1R Fe Lon it M s ot it Tiora 1o e tef er absorpti on
rate may be chepgeenbyathangingthkepRiang &fody, the transport of calcium
ions from the internal plant body to the outside of the
plant body must be conducted against the gradient of the
chlorine ion concentration, whereby the desorption of the
25 calcium ion from the plant body mav be suppressed.

On the other hand, when the chlorine icn
concentration in the external liquid is lower than the
chlorine ion concentration in the plant body, the
desorption process of the calcium ions from the plant

30 body may be promoted.

Further, the absorption of calcium by the plant body
(reversely to the case of the desorption thereof) is
promoted when the chlorine concentration of the external
liquid is higher than the concentration of the interrnal

35 body, and such absorption is suppressed when the chlorine
concentration of the external liquid is lower than the

concentration of the internal body.



10 the above-nenti oned water-sol uble or hydrophilic polynmer and/or the
density (or degree) of crosslinking thereof. (Water-sol;:ble oroadrepsilic
pol ymer conpound) Specific exanples of the water-soluble or hydrophilic

pol ymer for providing a hydrogel constitut+npol1l5 the water-retaining
support according to the present invention may ir:ciude: nBtilyl CellulGbe,

dextrari, polyethyl eng,oxide, Q@ééfﬁ&@ﬁ?' ene+a¥l geownand Nyt @hgoBobsent
pol y(N-vinyl pyrrolidone), poly(Nvinyl acetam de), polyvinyl pyridine,

pol yacryl ani de, 20 S531%ifet Hdcrif -2t HeMeBoF YRk FBLMHUMacSASMGR) 1iable to
pol yhydr oxymet hypke ackyhaiie.: ol wactyd i tnastdalppl yret Baery e mci ke

ol yvi nyl sul foni ¢c.aci.d, polystyrer.esulfonic_acjd and their salts, .
Bol §< N, Kldi met hngﬁPﬁ&é?Pth’%&%Ec‘%%%%ﬁ“ poﬁ‘yffL{r?Neé e éth i dbet hyl

met hacryl & e), pabyelN, Ndiametthd am mpimopylomceyhaentdekioand it heig salts,
etc. (Crosslinkin As.the method .of inparting or.introduci .a _cr.osslinked
structure to thé“g%fi{}@-lngﬁfjiyohéﬁf (é’yr?‘émfaa i Jﬁ%%%%d, Q‘Bﬁef:gagr‘é‘"h TRthd €
wherein a crossliakéd sbrbet desoirbeidhttreodise g 0dé hef pohgnpl aat: toelyt i me
O e Pl yTer | ¢844 OBy 8! chbg. TRROTE, kAl oy e PRLYERL: Aad @

met hod wherein a Crossli nke ructure 1s 1ntroduc yner-after the
conpl etion of theqdsdpbsyhevezathen chet ivd hegridrrerioEacdnoénthaséonetinods

may be used in {nse PLeseRt joayeiiqhiian. The Former nethod (, _.a.,

i n*~roduction of 2 May 2003 -7 16 "crosslinking a~ tie ti:;~e of nononer
pol yneri zati on) may Y2 etRPY§—BeNESARAEL E@XEF UTHHLVA MpeGimnism”

copol yneri zat i arodAdy riy bid ufied | RaEeAB. 1nOeR@briE0N A SHPMBIedaYy NY thEeE
or nore functiagnal groups), For exanple, such %.met hod 5 be copduct ed
by WSt g & bt FUTEHS GHER IHEre | hah LaPHGET B8 CERB AYadtl AN S b Jehess
N, N- et hyl ene cgiacrid asrdeldgxdy {oebd) abbyt et her g for polayrple,

(met h) acryl at es, .o .pal dric, al¢cohols ch gs o] lLkyl e gl I
trimethy %I pr%‘ﬁgﬁ@?’%ﬁ & ith, B‘CL‘O’ peetntgag'r ytﬁf?{lgl %Xgﬁdoém%%{’olj%c’gig\ﬁ 7ny|
conpounds suchmay dhevireflchereenay) al | ¥t oxiylad kanesdsuchtas st ebnadldelsaky

et hane, and pe r ritql trial | ; ] LQr .a [, nore
speci es ther eo??‘g%hétcllagt“tdgrn%ieﬂtcﬁoéc}y%i %@g?nﬁ?ﬁg\aﬁcﬂegﬁgé%g% %ratg'\sggl :%r{)kl ng
after the nonoftrBe paperamerdtslomatinyolfeniaied | 5y beheoptegest byveotensy a

crosslink betwegn Rl gl @2 sy iWdildrZidy dHgM it &P ehest gALbeRREL Y-Tay
irradiation, etc, Further, the latter nethod rg‘f% al so be conduct ed by 20

crossli @i ng aCPoPyABR, 18NgCONGEIILidtdOThsi SSIF ki Ry Ryt Pedy” is
muf ti - functi onabotel ectMe, havrienghd oplimwealiidry aafndametd o grocheps (such
as isocyanate grou and.qgl yci dyl. group i ch,are .capable of being bgnded
to a functiona xg?gﬁﬁr(gﬁgﬁgésgg’glyb&ayl )pﬁ\rgglﬁﬁ,abgﬁd B¢ ra%'i nlge%?tbu%}?oﬁgﬁ ?he 25
pol ynmer. In thhd caseeréetinsopdesi bbe stpprees sa tdreosdakitnigprageht cahe thmi s
simlar to thosg,to.pe ?gggﬁggg_ E%B@cgog )sslinking of particles as

n the pr

descri bed hereinafter. sent 1 nvéntion, the above-nentioned water
30 absofption rate B3uzhby ( AyhescaepEABENE O8N CORE CAFSREHOM ildhed
crosslinked stygieidfBruPR] thEUbAr bYchhesdgRsit WakrCr @syl Wiakidiy of:fde
polymer. In general, as the cros§l inki.".g de‘rF]sH bﬁ%omas It%\r/]verf, t.he water
absorption rat®i¥ndLLid T HEF BR_ECT 35°| Ret RECFof REr thBt AV HHhOT plants
crosslinking densi tnM may & brdgsy ivlyide cennuohwedwee. ghanbyhehamngioid ide
copoly:nerization ratl g & &:6f PTUNEtLP0AL fByy: OMBr- 1IN
30 When such agricultural water is absorbed into the
hydrogel according to the present invention to thereby
swell the hvdrogel with the water, the chlorine ion
content per 1 g of the dry weight of the hydrogel ("a",
mmol/g) reguired to cause the value of the chlorine
35 concentration in the hydrogel to be a value which is at
least not lower than the chlorine concentration in the

plant body (usually, about 7 mM) is expressed by the



2 May 2003 - 17 the latter nethod, the crossli”king density : nay
arbitrarily be controlled, e.g. by charging the quantity of %mz

such as light, an electron beam and ;~-ray irradiation. 5 1nt resent
invention, the crosslinkir_g density may preafler-ably be in the range of
about 0.01 nold to about 10 nold, nore preferably about 0.05 nold to about
5 mold, in ternmg,of {,has=abia.Qfz.t he noles of the branching point to the
nol es of all the nonomer. Alternatively, 10 when. the crosslinked structure
is introduced by the forner=nmét ho¢1>/(1|,r®t0r00duct| on of crosslinking at the
time of polynerization), the ¢rosslinkin cLen ref rably be in the
range of about O. 005? ezedy aBouf e o ¢ %Prléf %}Pgﬁlr? afdut 0.01 wt.

to about 2 w. $ﬂagnn_ft5caenma of the d:montqgedr)l.zatl on weight ratio of the

bi functi onpal nononer,, all th I, | V. i.f.ungty

nononer pgr se). \We élg)‘?te&(:rosgl g%klg%g es(r?m H%lxcrgae%t 4 Ea? g tB
wat er absor pti orhardygrdfogat i suppbrthwipdl ﬁmm‘.lC(u,&)*LZt)iJade@telrnQSt a the
present inventi,ond,s APCreased. uheneby LBeeabkes! Af 4l opbyIEL;(A) as
the water-retaining support iIs decreased er han en t he
crossl i nki ng d@r@ﬂptqsm-cuelmtalbeatymgge&mﬁdd the ﬁ@llymec?ortcpenbeebﬂres in
mechani cal |y wedle Gd die andl | ag.25 tneéeothee%%% didficus. The

crosslinki ng denS|ty ratio of the brancY % Ats wth respect to
all the hdnonefrlcidp s dut ek MedtyRiadPPY at ?QEF‘V aeP@'OVltfﬂFCinRt e
(Buclea_r magnetbeviee yanarc e pbsioy piven n@aﬁmﬁegeelb abBu(ﬂFrtf r(ﬁf(ﬁdtfﬁrﬁ’esh
absorption spectrun .nmeasurenent, or_e ana urt in fhe
pol ymer (A) coﬁb?i t‘%‘t‘l Ufg the WatEIEt a(§ ‘nﬁ @ﬁ%ph?t ggﬁ’&?r di A5 Pjtf?‘he in
present inventbeheri trorsisal shepossidier tad abt honiaebgdbheconaleatce (eidkeh a
hi gh wat er abs i,0 nifi Gt pqu ankc rength in

t he pol yner @Rg;)ng’ﬁlg%g theq%r o%rs;i |qr?1€grmﬁs EQ BE @he ?r%tshszﬁw cinity
of the §L5rfacelnhantohat ltSn at+|$@ |Snsqm>e7tt€t€erlebfs-(¢b eca @ylﬁh?dod@dmﬁg‘:
so-called 2 May 2003 sgrf%%lgqssdf NMhdiekh § ann

enbodi nent, the porglgoﬁeﬁg\%l ﬁsda relatively hi gn{kécro%sel.ﬁ] Eﬁga 3 r?5| ty in
the vicinity orer@anafiteiceimyhracaisg ntr BRI t}h%VhFQhanﬁéhﬁnﬂle?’al
strength (and {enag,iBPHOYBAERE 10Ot he/% RN L kidiess PesneghySHBRGhE
particles), while thg gortl on hauvi, ng t| vely | ow crossli nk| ng den5| ty
in the inside MASFHRF nf)dcOREFAROLE tBotﬁ h’*g}h’ At Hhshptppdroge

magni fi eati on. (ddmuserciabegosesitabyet polgakiryd iz raarcechrSaeIit-n‘ejzﬂaanl cal
strength and ef er non-sti cKi S n tlcle

substant i al| y%vtp%o%%fd%%%% Ot heCRApar 2B o Rt 1 (e Tr oot s

vi ew of the bajmmceh bistiweentibe wat eheabeorpehdn siegnivie xsatdirae mnel .

mechani cal Strengt g ati 4RBLEL)RE-ENENDI ghesl itiedSSld R ik denshy

Ds in the vicinity of 15 the surface to the I owest crossllnkl ng denS|ty
in the insidate tPOl}QN%r Alcie ¢yenthe Bbe v2BIReP: -8 dd Mol-tpempdl

. T~er.28 may qugsald ﬁé}wttﬁeﬁ@oﬂpowh@@ren@reéebabw 120 bl o it 11410

(partlcularlyeggggas%p to }g (Comperative Example 7), marked growth

the

inhibition in the roots and stems were observed.
Further, even in a case where the calcium ion
absorption is 103 mg/g c¢r less, when no chlorine ion is
30 contained in the gel (Comparative Examples 1-5), marked
growth inhibition in the roots and stems were observed.
On the other hand, even in the case of a hydrogel
showing a low calcium absorption (63 mg/g), when the
chlorirne ion concentration in the hydrogel exceeds 7
35 mmol/g (Comparative Example 8), not only the absorption
magnification was markedly lowered and the performance as

a water-retaining support is lowered, but also marked



The crosslinking density in the vicinity of the 20 surface and that in the
inside of the particle may be neasured by determ ning the rati M; b

L . S o y
presence of the crosslirking agent in the vicinity of t::e surface and that
in the inside of the particle, e.g., accocdijpgto a |local analysis
techni que such as el ectron spectroscopy 25 for chem cal anal ysi s ESCA
(XPS), el ectron,prop gt papalysi A e a ,
(ATR), or secon%‘aé‘y ?o%n)magg sp)el]ctl?)oge%ltgra\ %1\% %2 9+ {?E er O%%l\tils%d
(TOF- SI MB), et cdye tq $hbtméaaageebalsmdngvrsump@ntge odlpfarenseaacortduawg 30
to the prese: cmraf»emé%ww@ﬁncgh@reelaéﬁerbe(«é\)e&pm@%étyﬁwset b8 oS URRY
has a high rrechanl cal strengt becones easy to keep appropriate voli
(or cavities) B ideh RhentndP9Ydual support particles, and the presence of
the voidssmay furthefsidmipye; s hezsapabi bbbyads nef ﬁéweﬁyas)p@éf thS‘EH@
oxygen to the root of a plait. In the preset invention, the net hod 0
i ntroduci ng t hé3SF foaﬁ:é:Qﬁ T NKT %ga%BlPHeSBBP?ﬁér feR) Hsa?]%taCCQr%{/‘gZO%

- 19 particul ad tHegrdgded, i apghtiohScoppsibliagt @ USRIr&ydl - AR AYS
ki nds of known hods or a corrbl natjfon of two or .nore of such nethods).

Partic~, :larlyP® é‘t‘?rt yHer & A2 %‘frﬂeaB?EEBﬁf‘O@ PfvemSorfiiag {00
car boxyl groupmlgdlgdedntdorlai‘ﬁe Pahinerichalont beneehr b i0s opr-ef errmceli/c_fjo use

a met hoc‘ll vvherel \%I f%sssll %a%e@UlQavg f‘unlé ais)'%3 %ggéfyuln |onaI groups

capabl e of reaél A th ca group 1s”Us T portion
in the vicini tyebﬁmhegsamfp@@e:s: (fforl(jﬂfa'ma ot lyoet pahibitesg Bhaengymsy o

such a crossligki ggeaggpysmgy]dl o+ @ljader, g’ol%gl yci dyl conpounds havi ng 2-10
epoxy groups per one nolec~.:l e thereof such as ethylene glycol di gl yci dyl

ether, glycerol di gh§cRa§rrabrer abane polty fiicerate @fy@h?c?éﬂtple‘tﬂhélon

pol yhydri ¢ al cobpl §1dRc$0BhALBENG Y2 h}R reRfdleN iy sdiChadsighycerin and
et hyl enz gl ycol , ai kyiene carbon es contai ni ng 2- |'u carbon atons in the

al kyl en groupal?%%f% FOnpdlGadi i F’Eéf’ﬁs 190cIFORE &30 R HeC pbF yERi RE the
epi chl or ohydriran@si accondingl yanthe ppeekhar dhydnyidresity {rogetsl Basad

wei ght: 20 about 2x10_ - 5xi] , _polyy nt _hsacya ate co ou

described in JP f%%er%bagg{sl@%’f‘ypg#yvg%ﬁfwx’ Zetidian ‘?dfp'“g{’m%iilfas
described in JRve Heihigh 287220y gbecrPhese endsslantkallng Iage;rhbonaxyeused
singly or in WCHF%) na?é'&@s@f 5f¥@t9£ mgaﬁe@%et B&E %flea% )deser{eedceﬁﬁ Arong

these, in v_e 055|B| of a crossl |nk|ng react’i'on
relativeby I owqﬂlﬁﬁé}%tﬁﬁ@c%ﬂ%@Si/c‘i‘%%r%)éﬁﬁouﬁﬁé 5}ﬁ6YpéIf'3P&rﬁtrPe“ﬁf esins may

preferably be sysedidds thudd esendel NV@NY i 90ont h@epbBaBRengSicze LRt C., of the
pol ymer (A) andn‘%ggapegates of particles are not 30 particul ar=y Ilmted

For exanpl e, SHW Y U ¢ RSPRPFA e FBFATPERde M1 egekiiultde
| unps (bl ocks)oop etengmdert iiss massidle ivhilsecédose vewhefsithes of 1
~:n to several ceentl macter o 2 ndl rl%aon t he (Fgeeof E trfese h
materials, it %% 65595‘]& é%‘g teIPHES sfee? t#E §h805|si”é: etc.
Fer exal e, Waén-ulme il Mrlmfethyn‘é}ut(m)“e sofuskdast : Ngtyjittibe particle
s=ze 2 My é@?én ec&*%%rde%f r@&u@‘?{ﬂa@ﬂ bﬁ? gJO%“sYSMnESr@S and the
pol ymer may pre erably 6e in the Form o
Ltd. 1974 may be referred to)
(Measurement of chlorine ion content)
0.2 g of a hydrogel-forming polymer in a dry state
30 is immersed in 200 ml of ion exchange water, and left
standing for two days. The resultant supernatant is
filtrated by a filter, and the chlorine ion concentration
in the filtrate is analyzed by an ion analyzer (Ion
Analyzer IA~100, mfd. by TOA Electric Wave Industries
35 (TOA Denpa Kogyo)). Based on the thus obtained chlorine
ion concentration, the guantity of the chlorine ions

contained in 200 ml of the above ion exchange water is



5,000 ~~m When it is used in conbination with another carrier material,
the polyner may preferably be those in 5 the form of powder of 25“{,%26)&0
dim As the technique for crosslinking the surface of a pol yner W th
the above crosslinking agent, it is possiblestq use a nmethod wherein a
peolynmer (A) to be surface-crosslinked is di spersed in a large armunt of a
10 l owboi ling point _organjic sQ nt_ ;sucr a coh et.one

cont ai ni ng wat ecg) - ?%g E?ﬁ Efa(]}?élﬁl Ak ng agent g%%@ f:8 FH §§L| aaé'rﬁe
m xture, to ther&bg/r@itedtasrosel qnlammgt(leéﬁAcShmvBYeMﬁﬁé’)ma "fetthgd of
wherein a crosslj ntcls t, ,,pol ymer (A) contair_ing 15 water
wherein the vvatAer co%cfge%?gl sf%dinusg g g/m%O to 40 wt.~ to thereby effect
crosslinking (JP-A Sio.t5Ds 62686) ; ia miaﬁh@@qmi%mé}hv@m o'scsmi akehysagebt
and watersare ahsardedsd ;& pol IeeofAbyiiAgl b8 LBgbg9nke
powder , andthe resultant%xtgre%ﬁeatga ki stlrrln agd g

si mul t aneousl y Yefdect crosslinking and rem)val of wat er (JP—A Sho

60-163956) ; a mpfelQd Rl NednaM+ i PRET 28F @oaolawsqryz(e&b is dispersed into
a large annunt of a hydrophlllc i hactive solvent having boi | i ng poi nt of

100C or hi g. i OS5 B leseht® of T i AREPRVETERAor &é(an@Aptﬁ/\kﬁ‘?t% 1.5
to 5.0 wt. par hav@f TWRl B iles )t fhawttyaﬂf@@luaﬁowtl-ablm@ (HEA Bw.TOA

60- 1474§L Ehod wher ei n a _pol %g«) is treated with a crossl’inking
agent a cpan gg 8658+ §olwt?t“|eor?’£dd‘r§ any of an al kyl ene oxi de adduct of
monohydri c al cohol , Sal3@nmmnaaleert ISiajuidffor gamicna¢mdd.abg goaactarn, to

t hereby effect Lon. (JP- 7-.33818); etc. (Polynmer having carboxyl
group) Exanpl egig %ﬁge%‘f& 'r%é]r?eg‘s&mtehs pol ymer (A) having calciumio:~
absorption suitabl eCédrmnepaien ngmpetrert s : o 85 pd &t and al so having a
preferred water absorption magnyfication in ion-exchange water may incl ude,
e.g., a 2 May 2003 polyner (A) having a carboxyl group bonded to the
pol ymer 18hai n t her ebf Wher 8FR1PKENBoRPRe COMENT | FaF D524 roXebihe apBoVRe

content of an xﬁé&%a f@tﬁh §@btraﬁgammuum sgl tmw‘l t;rele pag hoxykr@roup is
0.3 to 7 mmol n the poly S carboxyl

er I
group may be ﬁgﬁﬁ%”c r%‘? Herbﬁgtﬁgﬂ?lﬁﬁef;@lp&ﬁlrff béttr'i‘é3 f&f%srﬁa'rbhj( ®., one
cont ai ni ng al I@Jppﬂ‘ﬁ@ltlseal tcolcaumntoni defsalienicly "arsamhown afn 0.3-7 mmol

per 1 g). 10 'I;_‘Iy Scont %a%lt I@%kg%kggggglt&alt or amoni um salt of

carboxyl gr oup pre | (particularly, 1.0-6.0

- nnol ) . 28he cdmeeerﬂurcﬁmetrrfe af l@aaterreelmsos}at@oaf mapaifackdipn drmodpnray
pref erably be ép%al%q{g@,waecé)r by the follow ng nmethod. 15 (Mt hod of
measuring co::tent of car boxyl group salt) A water-retaining support is
sufficiently washed WM3879 A BHEIAMEOYRE ef ' &hd Ahedh Hried. WRtery of the

dried water-r eledialinich s WRHdr 4 Slél\@l'élf@‘ds(ﬁﬂ @h@xh at s nugonerdelblig, ans
subj ected to ashi n%&l n an electric f~. %? 20 and thereafter ;éhe .support
i s di ssol ved ©€F¥C8SkL 3FRUNhy & GEh dt it H WHEE, 19 &Fi FPEG war er tH2eSdded

to the x®sul t anke meur*@dsena&&vt-cawdnptdm:a Aot s Vot ubee 0£b60enl (const ant
vol une), and the_ pas' tlvelgn entt afion erein_is determ ned
according to até J'c?rfg B$6F onalg]pleé{ r%oré) §ncle°$ﬁex%€%3%ﬁt‘?‘é{€?5n of
the dry water {hevangi lag @upmrrtlcl Ia:otrhﬁlcﬁmlujlﬂ}omm@q.lshﬁfrﬁldlrfpéséhﬁ aham c
absorption analysis is Q. /50 M - 4 g/l1L (liter) as descri bed above, the

content of caﬁﬁoipﬁngll&ﬁﬁ §3prdipgl ig Sf G tited SRR Bt i A Y &tippor t

is 30 calcul ak@dmaﬁeﬁbérémb) 28 chhigprt i2meayisn (4ive AsSs Pfwiditeppoyiee
posi ti ?,’3% i on measurenent e at om ¢ _absar, ~| on z‘ipectrorretr conditions

th
simlar’to t BT nfthe* eaﬁa BEPPRAS cﬁﬁmsu“8n &hal y&is exeE e %‘?%bfd Zhove

can suitably betesefls removed by filtration, and thereafter the weight
(W, g) of the water-retaining support which has absorbed
water to be swollen therewith is measured. Then, the
water ebsorption magnification is determined by the
35 following formula:
Water absorption magnification = (W, - W.)/W,

At the time of the measuarement of this water



35 The conventional hydrogel conprising a crosslinked product of an al kal
matal salt of polyacrylic acid has a water absorption , agnlflca@qwﬁyzyghch
i s markedly higher 2 May 2003 - 22 than that of a hydrogel conprising a
crosslinked product of a nonionic hydrophitité4époeiy:r;er, and has been used
as a water-retaining support in the agricultural field because of such a
hi gh wat er abSObstldlfpﬁﬁ&Qﬂlﬂa?aifO@atthVelt i% @rz@fretilmgi teo theapresebhe
inventor's experinents, int 0 conpris crossl,i nke roduct
of 'the al kal 1 mEEARTEE i pdfy St V1 1P B (P HEF LRehASCEoRseNE Gaiats Doen
devel oped as onegfbe l@@cal:t@ﬂda fanagmcw@uzeo t heproRt e@mt- 3@ ot-1E, m:tcﬁodtuped
di ssociative io groups VQLXZ gp g g., the anount of t he

i ntroduced al ka F REES] ?éﬁP*@flad}Y? tid is about 8 nmmol or nore per 1
g of the dry resin), Ifhehebyatche mﬁMangﬁ¢mmsmagneﬁdea¢yohoma@smnhxh&avy
metal ions such leiu ent |

plant, and it n%ﬁé gﬁ o thﬁ’:lb%lnysH %tq{oed % g%?h%f‘%f‘a%p, %gt Ddr |lb

her ei naboLe. Inb@©ﬂmeasﬁ thiécetls, t&c@mﬁﬁuﬂﬁ&%ﬁlheS@PBéEnwatﬁvempoﬁsplant
experiments, it,fias peghoboudntiial When 34 o fe MRlepl 8 digsagialive

i on group (e g., or annDnlun1sa car gr oup)
is |ntroduced|$ﬁ2p%ﬁﬂa%érJ$éﬂalnﬁﬁgt§@p®ﬁqS%R? Hﬂ%FQﬁl@%e Bhe §9§S§rt

the suppopt Sh%’b‘sé‘vﬁ@i@ﬁ ﬁ&%ﬁ*?hethEfﬂe(ifs (watgro absor piion, segRi fi Catl on
'n ion-exchange mater of G00), which is sufficient for r ow ng

pl ant 25 witho-# Sto%%%?’hg‘“%l‘é‘flrﬂéﬁﬂroaf maY| FEHRSTARLY e ned pf Gt . ”‘%?e
as t:~~e aIkahpﬁﬁﬁéﬁaﬁmytsoagg@dlun1sa|t or a potaSS|un1saIt is preferred.

When th tent of the ‘alkali t . of b is | th
0.5 ol per 1g of 'HE GrYS vt ERE TECRRAPAG s ORBBRE Y LR e T4 250 1

for the mater-pﬂaﬂanqumuqnxmantxshaﬂedalmatembabamupmi@atmaymﬁemeilon of

10 0f mopg. Nyl PLNSIe AN, ¢ Mpeflod hoa £ONLEAE oA ALIEAL Rl Sl L of

carboxyl group exce cirumion absorption is Ti1a
exceed 100 ny 6Qrmsue tyerall Wi tefr t hieo i r§x Hvalp of 35t het wrhieigabgppmtiion

(I\/bnorrer) The ﬁ\Q%Yl‘?.fB.‘&léﬁq‘%ﬁ & md&%&@i aé&?@tl@UGﬂ ngb¥hEh§u pd r¥ayn 2003
- ternary ngg P.~er|zat|on of nmononmer (1) having an al kall netal sal t
u a

or am~ 0: ~i P& VESr BOH egfrf(ﬂfd:l"e?]ﬁycmbph’i“l:?% WohdEeR (11), a.r.d a
crosslinki ng maneaeEibkZlhk. iBnHeRRUD 13’ﬁﬁﬁlﬂf‘1é3 FXBNPD €8s Ofotéﬁpﬁﬁﬂoﬁﬁ'é (1)

d | k t al .t t f I
T et SLFALbRIER, EhEY 2 STEAUT S L2 LRl hEaSELY, epugoge
ei ther poIynerthedlaseansalbsmbtaungu@msuam pol yuier igeld. as a carboxylic
acid nonomer a &QOFQQDf8?§Yﬁ$t?31?%e conﬁzlt t hereof by neutralization

after the pon ¥7zati on nt thereof nmay preferab~y be
set to 0.3 to 7 nmofhpebydrget- ﬁﬁé“%ﬁﬁepﬁpéﬂﬁﬂhﬂﬁd ST AT S the

exanpl es of thﬁa{'é(dJlQ@@thQngDBQF!Fbr(:' b):clag?d%)é itRc ltide i« acid,

met hacrylic acjd, malefic acid acid a~'r faiili~t~,_ i;~Cvi
aCrj % af T | C~. 2Ventiey rgi ayF atet S BaVTEEc W hiREn W S S PO E R g a
carboxyl i c acigktworisesk ascthee hydnapheki & pepoeeety( kukrh tthet esuldant
hydr ogel hasa%géﬁmgﬂﬁyaég gfvgyaveg Bkkg water (in the inside
thereof) on the basis of such a structure. Further, the
"hydrogel"” refers to a gel which at least comprises a
30 crosslinked or network structure comprising a polymer,
and water (as a dispersion liquid) supported or retained
by such a structure.
The "dispersion liguid" retained in the crosslinked
or network siructure is not particularly limited, as long
35 as it is a liguid comprising water as a main or major
component. More specifically, the dispersion liguid may

for example be either cf water per se, an agueous



20 val ue. Accordingly, in this case, the alkali netal salt or annDniun1saIt
content of the carboxyl group may preferably be set to i.0 to 65 P

per 1 g. ~n such a case, it is also possible to co.”. vert a portlo of the
nmonomer containing the carboxylic acid 25 +nt® calciumsalt so as to be
copolynerized According to the present inventors' investigatio::, it has
been found t  ~atscuai ch G EIoM Satéri ¥ tARAORR 1Shawnsy aPeﬁI;f?CE @futare

decreasi g the aIC|u |on abso tion of the water-ret n
o Foct of Cavor ding o et S S0 T DHICRREY Bacener i ShrecrLofaicohol] .

accel erating the poIwmemhﬁﬂﬂfhsenéME®1émﬁlenanﬁke$sobﬁéﬁbﬁwé6$£bn&s@ga
monomer (I111) |nclud \ t hyl ene s{neth acr anld N et hyl eMe
bls(neth)acrylaﬁ¥8 C&t R Qﬁﬂé%ﬁf%xﬂcﬁﬂfﬁf ﬂ%fﬂ?aé zéif%#%tﬂ§lene

gl ycol d|Cheth)agdyb@hellet@mIﬂmanﬂunmpommdthesctbesabmuanmenﬂummﬁd(|||)
to be used may gngYal I Ya ref% Cl;zll A 'cn%:-sls fg%ﬁ?ﬁ%gsglPfaa%peactpﬁoopeﬁyffy003

moi |, nore pref he range “of t he
nmononer s (whi | essohemhat depewdmg:sorwattm; conoaamtacameonsf solitdon to be

pol ymeri zati on) 5., 4hedn, t e, aMouUnt, ;of J:ne JNQITENL 4.0, DE used el gslteess t han

0.01 nold, 5 the streéength of the wat ér-retaini ng support “ten to becone
i nsufficient. Chb$%épblﬁérfﬁéﬁdmaWh@ﬁ ch@rgfsu ity othameingnsher kiodefused

exceeds fonol d,¢pd Q@&@@Bﬁeﬁt%hﬁw Twaft%m-fsf&e WAL N5 %@a%{aaﬁyepgwy&fér
have a wat er abso tion ication of 100 or nore

possi bl e to obtdh ??mﬁ%%l%ﬁ%FlFﬁ)(By ERETE&PoMT ICFRS Dhi vk LRI CHPBFFREN

conpri sing vi nylwacet-adsl amte n@keﬁyﬁraphid&bd@olq’n@lpcﬂ ug@yPri sing
vinyl acetate and acrylic aC|d éor sal t th reof %@ﬁIQHﬁthus obt ai ned

pol ymer conpound i s ot AT BPLeRoP1 5 FyH@ 5F €™ such a
pol yner is prem@dﬂbpnlxﬁttpbxy@wrdeOﬁ poavedingf aahkalriogwl adosatitoting

ammoni u alt qf IR roup. bo I e of 0.3 to 7 mmol
per 1 gn% theqﬁ?y%kgégn g%%léL % 3¢ %?ggtéggégglﬁga Wt 3 e??ﬁ%g
support accor diimyetnd icime n]cmesmnuzoe i ety onchaviihgse calecitumasi on

absorption of e 1S i su havi ng a
materpabsorpt|% %&t %?at|on in |on%§?§éﬁigﬁab€§$88f %%%fﬁﬁﬂ%%) )
( Tr eat nent mntﬁlééb@ﬂunpde§Wﬁ29nﬂkaHﬂﬂ%@&# Q&@)nBQOéYéﬁ K&ngBt ai ned by

treating a CO”HEEQ'aﬁ\EBE)aV%'dl@kb'J.%yQP'p&QCJId’l'ﬁé e- écypya@rgmbmu@t er absor bi ng
acid or calciumior_s ener al the commercially

resin mnth a str
avai | abl?® poIyaegygﬁFSaFiﬁeaﬁP&ﬁhyRﬁﬁﬁﬁNzﬂﬁ%h rﬁf?%%?ﬂl Sﬂ' east 70 ~ of
t he 30 CarboxybogyﬁyﬁsoEQWdedyﬂOath@l@&b%m@beEﬂfyBie anitihe state of

al kali metal salts th onte her of t. | east ut B nmol per 1
g of the resin?oaﬁg?gggggyﬁﬁﬁ “€a dl nf#%h &f%ﬁ-‘?%ﬁ§p%$ % of the resin
becomes 120 ngpoiysbyrenandlthaief ecédi wnids thedpprsapit st epralgytlheNSS

Wﬁter‘reta'nln@;ﬁ&?ﬂ?ﬁémiHBe@hphaﬂE-hher§h%t%095%ﬂh4}ﬁVﬂ@t'On a preferred
enbodi nent is contal:.ing & "polyvalent netal salt of 2 May
2003 25 1e*—bylamﬂnoeth\ﬂ methac¥ylate),” poly(N,N-
dimethylaminopropyl acrylamide), and their salts, etc.
(Crosslinking)
As the method of imparting or introducing a
crosslinked structure to the above-mentioned polymer
30 compound, there are a method wherein a crosslinked
structure is introduced into the polymer at the time of
the polymerization of the monomer for providing the
polymer; and a method wherein a crosslinked structure is
introduced to a polymer after the completion of the
35 polymerization of the monomer. Each of these methods may
be used in the present invention.

The former method (i.e., introduction of



_ 25 carboxyl gro;:p" . As t::e ions of t~:e polyvalent nmetal salt, there
are exemplified, e.g. , C2'", Mg', A", Ba*, Sr2", B, Be-éhaggﬁ‘
Fe'", MV ", etc. Anpbng these, Caz", My *, Al'*, Ba ', Sr ", B3] 2 BQZ‘
are preferred. 5 The polyval ent netal salt_cgontent may be 0.1-7 mmol,
pr-eferably 0.5-6.5 mmol, nore preferably 1.0-6.0 nmmol, per 1 g of the dry
wei ght of the pq] (A, Such opt ept of qQl yval | It _of
car boxyl group %é%le#ﬁggr‘a ygbeébﬁ%agﬂ?gd,ogefé??%i #%ﬁ%ﬁ%%@oig Ina9
met hod. (Met hod gehemedsyr inry comentedf brarboxyk igdo i epsignal wrer kpeblion
sal t) A water-rghaihniang SUPRArisd S sbidabentby wasRednyd hd0mh §xchangeor
water, and then dried. 0.2 g of the 15 dried water-retai ning s~,>pport is
wei ghed in a pl BOFRuMRCAtiCNa grawrsubj GPEde¥amRSeY: SUch BI'meyipd may
t'"1ECri G furnggecoandcther @af tayi ddhen ssippenécisndi seehwad Bz e oig:
INhydrochloric agid. Then, distilled water is added toB&'he resul t ant

h
m xture so as tB>PréPRES) AN AR T D DOV HTCERBASIENP P61 une), and
tBe calpiun1con§@ﬁy1amﬁa@;g§dmﬂ(hhwmﬂalﬂyﬁfhﬁfﬁf@n@ﬂ pe%grd:ng to atFnic
absorption spectropetry. e content .of car.box ro ol yvalent neta
Salt In 1 g of {FECH FUGYIALer: Pét ZCATRY uppotioTAS bl SEFHL 88 as
Ex(val ence nunbgpdlg) &bRpl pneVjenc?a , palnivedtdntl aietatopans, agéyoexdd, the

val ence qgnber obt ai ned j ecti ence nynbers,of the

. Su cti,ng the respegctive va
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nunber of the pblwimyEpenzetal adhylesyagxares enced mamieetralliniokg case
of rig ions). 3&&%&’5@,” énég%é’ﬁ‘gaé‘fgﬁh%%la%r'l%‘irl : h'e%rﬂé%:acé*gc. ni §£{1T§19C' d
and sul furic acid, or an aqueous calciumion solution such as cal ciu
chl ori de sol uti®h Ehdvwalef vRePet Ree1es| thesaOEs added to such a

comrerci al |y avai |l abhg polyaer hat Bod Y PE, Bl ghh ¥+ Wakek+aksprd¥ ng resin, 35
the alkal] netal salt, aof, carboxyl q;o%E in the ghghl .wat er - absorbing resin
ach e e arF

n
i s substt?ut ed BPSHe HarHo:dA § NQBFEI B 18R LE&HoBAY gr oup
Therefore, whergeneZaNRy WX ondrcted hey anouningf at beoskramg akithvadn
calciumions to be added is appropriately set, the content of alkali netal
salt of the cafMedRFMIGSoly BBrideld P thied ol yaRre hBythenadpradved-t8Y0.3 to

7 mmol per 1 g;eof tihe dry water-retaining 5 support, to thereby provide a
wat er-retai ni ng Support for plants, according to the present invention,

havi ng a cal ci um i OB UEBSEEpt ithe R0 Fermay @ bfot he aPPdueitgrt band

havi ng & gnat er cabsan Rphikan gmag picfliverid O idl | By exehangeayabecrebsinkang
1,000. 10 Here, when she carb x%I grougnls substituted by thf caéboxyl%c
acid, the resuPFEAt’h§fdPYgél ~HES T SPondd VA R CBMRIRERYEEY ©
Accordi ngly, pachtetibaerlygi-aebbi §scake ast hescoyamtie ofrabxal andegalycsdlytl of
car boxyl group refe bgy b just ed ; [5) 1lg
of the dry mat%?8¥8fa?ﬁr%§ sUSpg??gb(%bgﬁoggﬁ$Eﬁ%¥$gﬁg%ﬁﬁg %F%?%%%‘?gﬁg) As
a method of cagspwng (hecharer crebakiilngrouppornd G iglcardr Agebr ok ngheo the
present 2'5F‘V€”t2%88¥/x%8r90.”&ﬁ' Brchl grkRe Lengg Lbslss AQssiPhad o effect the
i ntroduction causing a polyner (A) to absorb an aqueous sol ution
contai ni ng chl @¥enel iBREDIFageRer VhiAlt hE EaTelsr SPntthesie ity Rha Al yner
(A) in water, fdrisurPiCePtebeslefkifgagdeppadtietbadaef dedearipating
chlorine ions in this_ aqueous solution. At this tine, the anount
herelnafter.
In the present invention, the above-mentioned water
30 absorption rate of the (3) is dependent on the above-
mentiocned crosslinked structure, particularly the density
of crosslinking of the polymer. 1In general, as the
crosslinking density becomes lower, the water absorption
rate tends to increase.
35 In the former method, the crosslinking density may
arbitrarily be controlled, e.g., by changing the

copolymerization ratio cof the bifunctional monomer. In



25 of the addition of the chlorine ions is set to a value so that t he
amount thereof is 0.07-7 mmol per 1 g of dry weight of the watg f’ﬁdﬁ ni ng
support for plants to be provided. The kinds of the counter p05|t|ve I ons
with respect 30 to the chlorine ions are notyparticularly limted, but they
may preferably be Na, K, Ca, and N.~~ ions. Anong these, Na ions may
particularly praferably, P lsgeds FURENELo sl ﬂavtj&%sg dl%‘r?éet%ﬁ ol ymer (A

al ready contains chiorine 1ons I h ar. anount reper 35 1 g
of the dry wei gimblttkfeaffeb]fy be ¢enaredlpessibide «t by chaegine toe~ Qéﬁﬂtéfty

hi 2d: b hi
ot er which Sy goud - s Fa NS caro PRE TR B | ched P et ng

a low chlori nellrQ-radqgrtCﬁmratlon) Particu' _ariy, w:~e:~ a pol yacryllc

acid salt-type pol yner

t' ~ t t t f
pl ant accor di ng to tIﬁlet)% §errﬁ5"?rh§/e%r‘[§Y%?1Fle?¥?i gfusigfrg:s%gg% ulﬁjocg‘?’}%f%y

met hod of fornmag @rerfmlblrykeﬂa piot ytn‘eaf ranpe i st ngbacrtyl0i.d laaiad \antb an
acrylic acid a!agﬁll't mat 91 aI gn,oraen é."“al:? mgOLleebebglg‘oegsl y_val gal
when |

salt. Particular _ cal ci um chl ot de ési um chl ot
used as the poﬂnyﬂlél,enn werals ol tthe t~a%~<¥lcﬁ$l§lfbﬂ’@ nolsappfesset ihve*a@a:hlng

absorpt | on amoupL gl cbhenaydoasel osmnd § o dotiaMire: ol A1ERE-RaIT Lo the

hydrogel by substituting the alkal sal
ger nmi natifon andhger ﬁfﬁaFF@ﬁSééPﬂ(ﬁdt ¥ el ne Jogrdé?t%'%d\évaﬁuéyetbe e effect

cf a ~~~ater-retghe?. ﬂw@gh@HpP%ErB@Q'&t@.o@J R ,cﬂdséﬁlrpkﬁvﬁgré’é‘dthe ¢opgduct a
germnatlon activity test for a seed by using, .as a culture nedium the

wat er - r et ai ni i sBP 'F‘Fr%ﬁ?f*él%ﬁﬁél' th§ \ﬂ?loéﬁlﬁaé(lé}%d?%l%\)@r'f‘%ﬂl tural water
therein. For exadpdeabbecds of whet ecahadi s ot 9 .(E05 gm; £ hoseapeld by

Taki i Shubyo K.) which ey, eas b bj.ected tq sh -te

ger ni nati on aé”ﬁ\/%‘t VRSP ye‘b%}"b%eagg S @édwﬁ;ﬁt e?ioal OaLhtd %y"ﬁ?f hiti &P
wat er hay¥ing ednnps oaf %m@mgymendzalaten vengbsi Eiatrid'ﬁai)ltdud) may be
used as the a EqH' t \Y; t i T

Conposi tion o%r yn %%ﬁtﬂcajwa er A@%rrp‘gﬁeg?g gﬁgﬁég% atsl g?‘\m(Cl“?%‘%l ]DCfa (No3
), A4HO 272 i tagS®el fumgioionagl mong@ar ~p@P $@)HCC, ~ 12 6 (Respective

conponents were di sgRInvedd %ﬂﬁb%ﬂ@ﬁﬁ‘@%é@&%y%xb%%d@r %@%h%r rﬂo“%l%
concentration, and them pH of 30 the reSultan{ m xture were adjusted to 7

by using hydr &&e-Martied éé%sd“)PtFld?” dieHp B CAhECR e EEPnPﬁétYF‘@ﬁ d®tlivity
test m@o be paechbedied ith e tdmMindinye®s . is decreased, whereby

the effect of the polymer (A) as the water-retaining

support is decreased. On the other hand, when the

crosslinking density is below about 0.01 mol%, the

polymer (&) becomes mechanically weak, and the handling
25 thereof becomes difficulrt.

The crosslirking density (molar ratio of the
branching points with respect to all the monomer) may be
determined guantitatively, e.g., by *C~NMR (nuclear
magnetic resonance absorption) measurement, IR (infrared

30 absorption spectrum) measurement, or elemental analysis.

Further, in the polymer (A) constituting the water-
retaining support according to the present invention, it
is also possible to obtain a better balance between a
high water absorption magnification and a high mechanical

35 strength in the polymer (A) by making the crosslinking
density higher iIn the vicinity of the surface than that

in the inside therecf (i.e., by irtroducing so-called



2 May 2003 - 28 16 nl of the above-nentio:~ed synthetic water and 160 ng
(1 wt. ~) of each kind of water-retaining support are |ntroduc§§ﬁgAfﬁg a
test tube (having a dianmeter of 2.5 cmand a height of 15 cm %
resultant mxture is 5 fully stirred, andthen-the mxture is |eft standing
f-or 30 m nutes at 25C to thereby prepare a gel-like culture medium

conprising the., erJetal %thgp@ iy  Whicghg Egg %p§g; t{g;@grL | tural
e a

wat er therein. gralns of t ment i oned seed ite radis sprouts
are 10 uni f or nPPrFdenofaHe: &7 frarkabivehe Béphi PK@S@GP{W@WWM &ach

of test tubes, +gpdytpentiest Juhed ssieapped Mhyhmaisiki eone Algig: havs ngna 6
nm di anet er hoIe filled wth cotton. The thus capped™test tube is cultured

for 4 days in h—ghlFﬁ?éaPéGWQ(Eﬁgeﬁgqﬁuﬁ%%@l%% #Rt @RBFEY eBeNIS TD0TN ¢ ux,

16h-daytisme) , RBH-theckepulsi:ane Q@A rm,tp;%h:@cpaytwlbg)l I nijhestdpeat Ed. In
t he above-nentioned germnation activity test, for exa the | ength of

t he above- gr ouRRF poPEi BAVAEEsdr &6 L §§Jﬁﬁﬁihvé¥ﬁgér%%%%%ggdngeéﬁqﬁéﬁgﬁHﬁ¥ron1

the 20 base pofié omébaanﬁayngamuryt cbﬁimeslﬁéleté oghs Bpghsiare) of the
germnated individual .to its g whi | e the, Ie%$% of the underground

portion may bePEAERIEE” @a?nl lﬁ@éﬁﬁﬁ% r JGHSy ey PPDd ERBYbASe por
tion of the gereamz@dalpdeﬁedmau tmechha ittigdl @ft ndrsythai and oatprabekmear der

to comage the fesnecli vecger HLDALLAN AGt LU dies SaSHl 45 oy £, pr eci sely.

it is preferr 0 Usé a Sstan drogel (the "aroun
absorption thergdfouts dee@se@ﬁanglchﬁgw )teas aksegmtrigin sraaqﬂaefnf@atme

respective germ natl‘rpnuaé%'Hftﬁ’héeﬁﬁanéadb%w@éw e3% W el d ﬁfmt he

above-ground portion and ngt he uzderg~ourd portion or t
respective hya»a@gwfsm@stw} aqm%m%h%écel) SW?ﬁgﬁ:@spéé‘te @ tifosEPF P11 he

standard hydr@&ekbea%ﬁﬂﬁéMk‘ﬂkdé@ﬂfmﬂinéN@éH@Qt9fDBShﬂgﬁN%t@deﬁfﬂi bf~0
support). 35 As the mater-reta|n| port accordin present

i nventioh, th&PEoSYELECE AC el Bgo g'ﬂ F L2 l’él‘hﬁgydspsﬂﬁycgkbﬁrhaﬁ}?%n
vvihth anot her ﬁll"aﬁtdegro(f\/\/lﬂr‘:ge b,lan:‘d\ﬁy' 12003 *‘*é9“b<5'u@1(Dlgéhuﬁ.B)‘eaSeﬁ‘b%!dﬁ.@rﬁan*%n
the present |nvent|on, t nt - pport particul_ar
restricted, bUEYit® gl,&gsg.e& C%“tguzg\éw'%glo&f HeEs® \Aﬂ%%geﬁgééyggh&%l I5y t%en
used as thosel505Mpaabﬁeuﬂ@mhyﬁﬂabdunhﬂQﬂtgmI@pBupport As subst ances
surtable for plant jhady:ge Yk i RPN SAO JBg HRLET sk nagLubl e

solid-1ike substances such rs of I1'norganic su sta es an
organléosubstahtéécepéﬁdu§hﬁﬁtéPlé@@ insdldeeref jthe martiale, maybbeus

mat erial s andydfshpagedynaberh-alisii ndowWakeradild e @f@ﬁ@resénwvsflt kg,
various additives as descri bed hereinafter such as gnents, fertilizers,

and antl-blod%T%ﬁsabﬁ%tg? 878" fof N ACPudEF A Hhi%s ﬁ)%i UIHARRE Wi ng
support (B)".tHhe exavtpéesnefidehefi neegarire igllst @nees mMaeccording to a

local analysis technique such as electron spectroscopy
25 for chemical analysis ESCA (XPS), electron probe
microanalysis EPMA, atteruated total reflection (ATR), or
secondary ion mass spectrometry SIMS (time-of-flight SIMS
(TOF-SIMS), etc.).
In the water-retaining suppcrt for plants according
30 to the present invention, when the polymer (A)
constituting the support has a high mechanical strength,
it becomes easy to keep appropriate voids (or cavities)
between the individual support particles, and the
presence of the voids may further improve the capability
35 of the support to supply oxygen to the rocot of a plant.
In the present invention, the method of introducing

the surface crossliinking to the polymer (A) is not



15 include, e.g., inorganic powders (soil, sand, fly ash , Q| atvul aCCAJS
Garth, Claj% talc, k3G@i: , ber.tonlte, dolomte, calciumcar qﬂg% 0
alumna, etc.); inorganic fibers (rock wool, glass fiber, etc.); or gani c
porous materials [filton (Kuntan, porous cergric), vermculite, 20 pum ce,
vel cani ¢ ashes, zeolite, silas baIIoon etc.]; inorganic foaned materials
(perlite, etc.) erec h exal |_es 9 th rgan nce | ncIude
e.g., organic p mde%g“fg %V ; n% éécbnut %%%IT’ i%a§§Q% %?f ot° peé%ht “Rusk
of orange, moodvshavuﬁgk;ndeodfpﬁwwmm m&%kmﬁMetonfadcymbo@@mﬁpnsgﬁnﬁwwlc
resin powder (RQ}%ﬁéPXIS? Sggﬂdﬁéthgg%épropylene powder, et hyl enevi nyl

acet ate copol yner powder organi c rs [natural fibers[cellulose-type
fibers (cotton, sawdR@rtl %tiamﬂYetethamﬁqtRPJHW@I R assnptae, EMﬁﬂent

etc.], argifi C'@Avé@t{%@eﬁés(geékrbok%e R PRy Sﬁ&gtﬁé fgéi?f‘h

acetate) synthetic fibers am de yester, acr p
[nechanlcal|mﬂqﬁ%kﬂ(ﬁhﬁF?ﬁl tFohﬁIB§§f6A§G@uﬁG’ﬁﬂﬁ%e%sm@FBGﬁdeﬁFﬁln a

etc.), c'.:eni @os@&ﬁﬁciﬁé’liéé@t PhPingoda ReaRt SWd atendul Bnali Grati®s
pul p, chl ori nat ed pulp 35 etC.), sem -Chem cal pulp, regenerated pul ps (e.

g., mechani cal IGRRAUSH&E FeaF oimd b%BﬂuEPefF6ﬁPﬁ§§@r§ﬂﬂh%h‘%aV%96AE@ beer
produced by f orHozg 13WHK 4 rﬁdxwersn Phe v2chBy t2003F thbosutege@egat:.ed

I f t hed duct. f
st - pabr o, G088 PO Sty KAt 0 ki BFTH € RESEE Sharid 5 € bt bibEe

from paper dlapqentemeﬂ 1nmuyﬁu(:gmﬁxg&y@nﬁgllaomp@a@dguhauimgcathns
coconut shel |, .gt¢y) o Qlganis f oaned gt erial s foergal oy, hoaned ymterial of
g 5 Fu% g E%ﬁ'oly‘ # % rial, p%IyV|ﬁg{

synthetic resin yrene foaned AR '
acetal -type spoageolr dblgéwce@o'rlg@ hsot yed Myt enel f @ag Ypabydr eppleshe drohm

uret hane Toam o819} ycte1l podsgana Aol |6l s baekhohs:al ssupnati c

resi ns or rubb above- nent’i oned y-grow ng
support ey bec@38AIBEAGlI ¥-4F FRIEOMIGTANDOFE WM t3® %%Yﬁ@?énséééles

thereof, as desthflendngngcbhesaikiliein® pafRIdatkd csis€alAORGaNLE gpor OUS
naterlals |norg ni ¢ foaned matgrlalify 15 OE%ﬁ?IC f.i bers rubEers and
synthetic resi neEPTheHRASI £§ 6Pt RéFHIERE) Th® iHHeTRey pPREEPRENE be
0.01-i g/cny, m@sEngr@mehahbypelpémmda @bdw&mqmutegmdn&éybﬁy@ﬁﬂn résdhgnsB.
(Organi c foaned ei %ﬁ %. w%é LER gggntg gh thetl reélns gnd/or
JyfaiioteitaterShe -

rubbers const|? organi c oane TEt e i Y |f S

possi bl ot o usaodmsayml-ea lndy e peegavusedtge@etgzlalmatévwcﬁnmwil cakly,
exanpl es of the rubber nay 25 inclLde yrene- but adi ene rubbers

(SBR), but adi SIRSGHARRS sLT BE A SbPr efd- Fgﬂi%@ PeylV Fifideraz gt gy nium

et hyl ene- pr Op)ﬁcﬁrﬂﬁaddﬂltbe(reﬁs dﬁéityiﬂsl@dpiﬁpybenehaancenjztggaztm digne, rubbers,
ponchIoropregeE{ubbe éll itriie rubbers acr% o&itrile-butadiene

rubbers, in 30 %ff %V t%ﬁt?mf%% UsF Ha¥ uF &P apBEty R 2 As the
synthetic resmmmuﬂnatmqﬁenﬁltwaenmrmpne khedsosbetiof. gsrdﬂsﬁradw'be

used. é‘er m?\n%%fg't &h ”5:) R éJ‘eof *‘«g(émn%ééib E1IE9 'r%s gtsisw'}&xggto

use 35 oth 0 resi: es t ere inclu
et hyl ene- V|nyﬁeé@éﬂ@ﬂea@o@oWﬁﬁﬁ%ﬂ%ﬁlSab@ﬂlt?%@ﬁﬁ@eﬂﬁectPpﬁegédﬁld}l

ethyle. . e- aCyhipeuatisd a9 bolyamine resins may preferably be used.
In the present invention, the shape, size, etc., of

the polymer (A) and aggregates of particles are not

30 particularly limited. For example, it is possible to use
those in the form powder, granules, lumps (blocks) ,
etc., and it is possible to use those in the sizes of 1
um to several centimeters. Depending on the purpose of
using these materials, it is possible to appropriately

35 select the shape, size, etc. For example, when the

polymer of polymer (A) is used singly, the particle size



2 May 2003 - 31 copolyners, ethylene-acrylic acid ester copolyners

chl or osul f onat ed pol yet hyl ene, chlorinated pol yet hyl ene, urethg

resins, styrene-type resins, vinyl crloride-type resins, olefin- t pe
resins, polyester-type 5 resins, polyan de-£ype resins, etc Anong t hese,
it is preferred to use those having a flexibility of a certain degree such
that the vol umechéeeeef mganpbe rewalblion Hay MeltLyi @dSr phirgs., When thd and

resin is used, it referredto t a fl. X|bI|ty osuhare5|

10 using a sui t%%}%r“%‘?a@?}’c?’i@se*é%ggp?)@s ‘{ﬁ’re’? h%%evaaérr & r'?sorbmay
include, e.g., 4 hpee jprodugesd,byra: gelbed %erc@xﬂmuéuéhgxbitﬁhahetw&e
pol yur et hane obt ai ned by bul k- polyner|2|ng or solution-polynerizing a

pol yol, a dii smrﬂa&-*e m:amraalLE ’chal Roéymendanyl @Were@lbl}’\ththbQES inand

thenisetl I"V\ﬂOl% g i;,@C~.cd ~t:":"vSe
p~CG ~ 18\F O et o%o%eelfe?n E)OP ur é‘f"hane sol uti on obtained from
sol ution pol yrrerl ZatAPreHes ﬁm@@dféhecﬁgbﬂlhﬁkﬂn&g HEHBOVAL: P¥ce of a

evapor at i on; hose produce b 20 _wh n such a solutlon is
caused to cont E Y§edo| (A f”ﬂ/lt Q/}be r&‘?%‘?ﬂ §6°§ﬁatm?‘lm|gs AT fredS
Exanpl es of theoszibde-ad yee reesiatshaywharce idea @ogyme&t wze. “tce ol yners,

st yrene- but adi gnesstyrene Sblﬂ%lg\ copo% ycgreg Sségre ;g ne. stuyrene bI ock
copol ymers, 257 styrene- efhylene uty ene-R yrene Ioc %

styre”e-lt hyl ehewpbopylleqepmylrtemg@lm mpatrytressg:beas aE)c@r‘np:IJes kaft ¢ e

vinyl chloridestype. i p I

vinyl chlori dea%)és:énég%gr%n@ rc,glr gg% I nkga Vi ng%]q %I or| l(gi?ég?'nsgd%%&
nitrile rubber&s(&BRed Gpethanéeﬁééltrﬁlﬂd:r T ¥ oftq@otpeseby edfiegt etc.
and vinyl chl 0é£9§si§§knﬁgur 9%“@”%%' nyly 04*14'6%' ;de & ?%Hﬁ& ]iu ?Ie%' Le

rubber (NBR)vinyl chlori copolyner, etc. Exanples o In-ty
resins may incFi@@eslanking. agﬁBFyéﬁh?ldéﬁél to 13y OBMR el 2 hi S‘(@G‘r‘-éél‘éflg

pol yol efibn w twlaeéﬁy\he@@epﬁoeuben@téuba%,teml @raiiﬁpsifedi)rtél ng psl yol efl][l
es o

fted t thyl e I 003, -
?Lg pglyegtgr3¥§ ?%sg%gpg?ggg gdstESE n%&ﬁﬂnﬁqp cﬁ@%st%? ngggﬂher
bl ock copol ynmex spetahadrath er o y&sd:eosallnphahgc agelnyte stret vhsltcmk ool yner s,
o yethor ol (c)gb%#nocr{g% ygg%glﬁ%ﬁ]gpe&ﬁﬁtsmaﬁgy r%%et’i%%bl ek copol ymer,

pol yet her - pol yam yest er of’
etc. The nol edulcygamighowden hesid t Hee nbpfastpptr @gpcrtszrawda Jisatred are not

particw@rly Lj;my ed; DUl d N8 as to simultaneously effect

crosslirking and removal of water (JP-A Sho. 60-163956);
a method wherein 1 wt. part of a polymer (A) is dispersed
into a large amount of a hydrophilic inactive solvent
having a boiling point of 100°C or higher, in the

25 presence of inactive inorganic powder and 1.5 to 5.0 wt.
parts of water, to thereby effect crosslinking (JP-A Sho.
60-14745); a method wherein a polymer (A) is treated with
a crosslinking agent and an aqueous solution containing
any of an alkylene oxide adduct of monohydric alcochol, a

30 monovalent salt of organic acid, and a lactam, to thereby
effect reaction (JP-A Hei 7-33818); etc.
(Polymer having carboxyl group)

Examples of an embodiment of the polymer (A) having

calcium ion absorption suitable for retaining water for a

35 plant and also having a preferred water absorption

magnification in ion-exchange water may include, e.g., a



10 usual ly have a softening point of 30-300C, preferably 40-200C,
particularly preferably 50-150C. These materials nmay be used sbml;& gé as a
m xture of two or nore species thereof as desired. (Thernosetti ngyrg in) 15
Exanpl es of the thernosetting resins may ingfude, e.g., those of

for Tal i n-condensati on ream -type, epoxy resin-type, urethane resin-type,
etc. Exanples of .the formalin-condensation resin-type nmay include, e, g..,
urea resins (rggétyfngr"i [5|’A dUct's 1% ot T 2° 58 aRa“F8r %&r’i%%/‘% %I%ﬂ?n@o}ggﬁns
(reaction prodobtsnf tbmresifariree aitd floe npdlpherpbbadhi d g esiass [ixked | on

products from PHS“gh?aB@nft%E 8l )y gﬁﬂﬂ nr%?éfségﬁt( B‘iﬁ%ﬁﬂn%hzt‘?h?délﬁé
fromresorcinol and Tormalin), etc. Exanples of the epoxy resin-type nay

i ncl ude, e.g.,o25theodasboxyBt gnvaP s g-n%iw ng Bredi pakl é gardfertihe . g
agent and an (ijgprggf.havi ng reactive epoxy groups) at the e:.d thereof,
and a nol ecul ar wei ght of several hundred to about 10,000, and hardening
the former. More spei #Ne BRANPEEs (Pher &d¥ SBATRRFYHeI Y @UE. Maye k& iNGH -
products 30 (rediorHfiLPOXYbUEONAY pRe RaGHIUNKE el rFREL I8 .2eMD! Jne
ratio of 1 . 10 to 10,; 12‘ obt ai ned from.an e O)%I‘ESI np%e oxg

eq~~i val e. ~. t FIPEHA509) 2Lkehl a8SGPycPRHE SEh&MIFH R %gtr 8j A8,

gl yci dyl est erarioipe: epdHXy. 3e3imsolgbygei dylgam : | e-type epoxy resins, and
alicyclig 35 type OXy resins,.a rdeping.,agent_ (such as_pol yam ne,
acid an gdri de, poﬁ&ls%cy%%g?%?? %gl %%Pglénﬁeﬁglly ﬁcta(ﬁ*a"i. Ongd%ﬁ%g% -
33 Exa:r:pl exfofcarttimxyketdraose” reay npreperahyyi pe Odé-tthdsewobt a~red by a
method w- er ei .8 Stdaihty chalfl-§ ypenpol yest b BALYELACT, Or: 13, POl YDt ef
am de as a base material I's reacted wt polyI'soCyanate so as to formb5
an NCO-t er mi ~&edd lprs@ddl yatert (NG Pepxeht ageup 1npgspreded ap lohdie ext ender

|s reacted W palhe o, eROIyTEN, S0 18s f@lf&kﬂ?’x?i ReLyper ., and hardening the

pol ymer_ by using heat or dn appropriate crosslinking agent (prepolyner
net hod)}> and {HE$808bedi AR SHY 1 Tt Ko Mihe? Bi F2 BLPBY Joprogpigalt)
diisocyanate, a chai paextendelsiAngd & ot | 1K H9r 29ENENRNG Kzl d
si mul taneousl%',, ﬁnd are r%\a?ct ed sq as tonorm a O|%éll’ etgane (one- ;hot
process) (i sofyhRat8P( S¥FNFE IRy daFGen A Dol deted) -Oo2gPiofothE 1).

Such a uret hadeiedswateay rlee ajmliched sarpmhapeid byeighed, ia 4d5ptastinhag
met hod, a kneadi ;. :Q,nethqd, I | ar ight) .The, nu -averag | ecul ar
wei ght of theg’éi %\l/%l?ﬂb %r Sgg’ggf:%%r%rr%pﬂ \é%thlgigw%elynar?raéﬁéésﬁgffy?bgn”gf’lo‘
or nor@0 prefandbthegerfter tbel6Oppord. ilsn diddialived imed 201 nafibéN-aver age
mol ecul ar wei ght-ofnibe; Lhepmmset thag 1 asish 1GBlone har dar - 1dasg)+ o nex
usual ly be 10 % Iigé or f'ess, pr ef era%l'y SleLO‘ or less. T~e n%rrbe?-avgrage
mol ecul ar wei ERtUhegnbeTHEBSUPeBO 8SgtO Byoyarepér Meda oy Thttmrer ba? @phy
(GPC met hod) .m25(ddnaeghti ppLumhBE, SkEE ehet Besk@nimeoflidn ofdipoFd- {&} i
not particularly li ml'ged, . but the gartl cl.e_si zgdgna %r %élozr?, of the powder
may usual |y beP TUEHORETT L Prif efGbFY 8R8802CF OF A10gn0 % Fe of the
por ous2 fat er i &dsofptisn amded oavmelt nat er Eahcen ajieusvakley thre t0.d30 o 20 em
preferably 30 . ;10 ~r~..T1.~e.slze of t p L.ay ., L Iy .he O . 1
"50 nm pref eqrgblv\gla%%_%taﬁ%ﬁ?g ?aﬁb&.t in {fe S!)h.g._.bg?: Llé%%fiherell}x
for the atomic absorption analysis is 0.2 g/50 ml = 4
g/lL (liter) as described above, the content of carboxyl
group salt in 1 g of the dried water-retaining support is
30 calculated as D/4 (mmol).
At this time, in the case of the above positive ion
measurement by the atomic absorption spectrometry,
conditions similar to those in the case of "calcium ion
analysis" as described above can suitably be used.
35 The conventional hydrogel comprising a crosslinked
product of an alkali metal salt of polyacrylic acid has a

water absorption magnification which is markedly higher



(Ratio of quan~ity of polymer (A)/support (B)) The meight rati o between the
polymer (A) a:~d support (B) in the plant body-grow "g support 5 2003
water-retaining 35 material according tc the prese”t inventio”® r ay B 2
May 2003 - 34 changed in various ways dependi rRg on the kind of the pol yner
(A), the kind of the support (B), the optinmum water consent for a plant,

but this rat'oﬂﬁﬁhlﬁ%€u|5‘b§ Oyé“o%% 19 corBl 55 20y Qr@f8§§?L¥k%d9%ro&GE@5
nore 5 preferabl ) 30, "particularly preferab

35. Usually, %Pﬁ??%ﬁmbc $Y@ﬁ@°ﬁéﬂ9ﬁePQH%WQ%r 1¢o$aﬁnbéeneh§ﬁ@has a
wat er - r et ai ni ngzaaelaﬂmé/tmy-@@ phgpbeedinTt neS LAasidwbleran fLéWdoﬁoeﬁQ.QQse

formability and an econ point of view,to use the material at a
ratio of 80 ofoﬁhéﬁéhyﬁég %how%FeFeg so(BlnaérWaﬂﬂiﬁﬂ%ﬁﬁl%%dy BPUﬁVﬁﬁ

\l/vat er-r ﬁtfﬁl lr)“ N@ crmireyiray dwm@lm?éénthgnpﬁﬁﬁemt‘ sl W@Hﬁmbmwrpr ifeshat
east the abov ntiane ol yner and t ort ut it 15

al so conprisesgggg fﬁf P Hfedi f%% Cﬁ%ﬁﬁgﬁ8§g§fﬂﬂ§§a?ﬁ1 ; ﬁ%@axl
i ncl ude those mkitah ham& gdhqmﬂj@cim&ncuaedd ahdcha%abeamﬁduﬂtlonally
wat er - sol ubl e BL ﬁgESQelgﬂgdj s o&g] tgfb Qéa”? A%6E% % er It

usual | y has an adhesive "proper : possi bl ?o use
t he bi nder (C)CQS»dBSlDédthﬁnumﬁﬁﬂduQﬁdﬂﬂwﬂﬂmcxhélshappnggebM@H iof vduey

pol yner ;0A) anﬁléﬂe@ugporth@%@w% G 10 515@583%&031%5? pfeEent
shape, specific gravit ol ynme e fo I nder
(O is not par$®&hl afl $cP8LlirnRedd, ltﬁjtahqum@/ et ePabgrBePsiie W & i s

to be used at @héta’éfe absWAl) ¢hyhe r2as &hfé U*}Qirtd/géprlﬁ£§pém‘3éﬂ§eh@|ya

viscosity at 25 000 PaS or _l ess, referably 100 PaS or [les

bi nder (C) carf Oﬁgeﬁe?ﬁyamgtéﬁelPﬁéré ?%df?quﬁﬁl 11 +%nﬂ|¥§6F9e8r8r
di spersed, e.gessemt 8891 afsel yeat gandibr ofazenl driey eiand tie mboxedent i oned
vi scosity" may_.prefera ur.e e, Lunder ty:e fol low ng
condltl%%s < ?%Eﬁsp?%rg5°“§ﬁogthhF.ngguﬂeﬁﬁu %ﬁ?*&ﬁ i ne nodel

Rot ary vi scongtereimdmovdy Tokyo Kei ki Co., Ltd., trade nane: B:-3-type

Viscometer ROLOr: oy dod@:D0e InésELEC! SHCORRERY AT AL i seif MY 2003 -

The

inventors' experiments, it has been found that when 0.3
to 7 mmol of a dissociative ion group (e.g., alkali metal
20 salt or ammonium salt of carboxyl group) is introduced
into a water-retaining support per 1 g of the dry
support, the support shows a water-retaining effect
(water absorption magnification in ion-exchange water of
10 to 1,000) which is sufficient for growing a plant
25 without causing deficiency of calcium ions in the plant.
Eere, as the alkali metal salt, a sodium salt or a
potassium salt is preferred. When the content of the
alkali metal salt of carboxyl group is less than 0.3 mmol
per 1 g of the dry water-retaining support, it is
30 difficult for the water-retaining support to have a water
absorption magnification of 10 or more. On the other
hand, when the content of alkali metal salt of carboxyl
group exceeds 7 mmol, the calcium ion absorption is
liable to exceed 100 mg or more per 1 g of the dry water-
35 retaining support.
(Monomer)
The above polymer (A) may be obtained, e.g., by the



viscosity) Nunmber of revolutions of rotor: 2 rpm The bi nder may
appropriately be selected and used 5 dependi ng on the nol di ng Q?Mggg 6% be
used therefor. Exanples of the birder (C rnay include, e.g., natu aP

pol ymers, sem -synthetic polyners, synthetdi @3 esins and synthetic rubbers
(lhowever, the additive as described hereinafter is not ir.~cluded in this
binder (C)). 10t@snhliyepbipeer et MY o is wWehemesolUbl & Bfing an alkali
wat er di spersi bl e and is_ usable in an aqgfqys system it is possi bl e to use,
e.g., natural pBEyRer§3dA SENPIERNINEL %2 Hol Ymmer ST PRXYApI9E B 4 e nat ur al
pol yner may inchy@eopBific hdnsharch-11 ke dmi ef i @tobsUERAKAR ShdNer ani mal
proteins (such as e?atine, casein, and collagen); animl proteins (such as
soy bean proteihEIghd wheat protein); cellul osetype materials (such as wood
cel l ul ose}; seaweed pateact sspaudliias eagaipleand fatiageenanegr Rlrgntmaseed

muci | ages 20 (such, as guar gu ocust .bean gu tamari nd, seed .gum; .pl ant
(ree hoar mict ratusite Rkl thar &Tanra 15 Proatine iy | S5 e o7 gy 1t
muci | ages (suchhasd pesdthgcryl ce obrall, nmailldge ac(islyc hi ttessc it hanigymetc.
pul | ul an, curdl d in | a am.;. P e ound_s il ages
25 (suc'.: as lggﬁ%s_g\?ﬁégﬁjﬁ%ag ’%%%1%1 Eg)_g,%%‘?a bé@&%%%%t % %e%‘igmé;ﬁ%heti C
pol ymer may i nolondenegel Al asel yee ¥ vaedves @saelbaxyreichydc ocdlhohoser anhyl

cel Il ul osgg hydraxy, @a}we%i%%aaeém bydraxy %plhﬁeh Ai":i?é@i%n

car boxvnet hyl cel lul ose, net roxypropyl 30 ce ose); starc
derivatives (sdéfeds 46 WSy q%reht1ar bo’g?‘ﬁé’t’ﬁylr $her @entfsthythereeéh) ;
and al gi ni ¢ ach@ydetricrariares (sdrastdl @i fi €oagi gmsal ber al ¢ ML @cé d
propyl ene glycolg, etc. It is also possible to utilize the thermoplasticity
of these subst¥AEES TPhéLSdd D WU 11 zing themin an acueous system The
sof teni ng poi nts of spked€ ichexanpllast icef stibstlandesphl & ithecsame s 1mse

descri bed above.in.case aof _the. above-nentioned 2. 2003 _- .36 :
t:~er:n§p asti%ayeépgifdﬁsafﬁglrﬁefﬁﬁp’as%{b%%%Xﬁlgﬁ%cégbspg&gég\ﬂ%%ﬂ(afe
sol ubl e or disptasoblie BcAd,aasalinemtidd t risstcipossy bimite, uBe rubbers and
synt hetic resi T xagpl.es the Jdhbher s syngphetic resins
may be the sang§%§f%ﬁ%§eggggdeggkibegkggbj%%ra t he 6ﬁgﬁg%fxghg %upport (3).
The ampunt of ¢#ELGXNHEE @Cidt §ShasgsedsasfedivdPrnilhe PeRBAY (A¥enti on

may usually betRs 2005  aRt €h9aaBLYE 10025130 tedldenvy RS thEWh agl Yod- pA W .

$, in 1Q terms of tl:e solid contént thereof, with respect to the_total
amount 6P the YotYRrer 29§OLAINELBporP EBRES CPSSdudtitof Hidtkdistat Faét
process for produgimenibe 9haptcghevhigonatae- cardoNylg GHpprhapccor di ng
to the present 15 invep\gi on, g may be used: (1) a

e 0., the follown t hod
met hod 4. 9% it PrEiFIoRY H937¢Fi 1o ¢ @o'\'f\?r Flgi F“%the:plee ;s)]ol%rrrer (A), support
(B) and optionally Irhesdwiimderc{€$}, wht chsha$sbepnsgiivéd underorstertiag i s

pr essur e- ol dg,dcg(%ql b P Elidd Sfie ShaBee Lo an I0L d el g, %Og%a&?ée 20

shape and si ze€, . erern a mxture i's pressure- “and is
cut andZr ushdd: intd i wppFraoly | 3@ e2%i g ;be copolymerized. According

to the present inventors' investigation, it has been
found that such a calcium salt-type monomer shows an
effect of decreasing the calcium ion absorption of the
water-retaining support, an effect of avoiding a decrease
30 in pH, and further an effect of accelerating the
polymerization.
Specific examples of the crosslinking monomer (III)
may include N,N'-methylene bis(meth)acrylamide, N,N'-
ethylene bis(meth)acrylamide, ethylene glycol
35 di(meth)acrylate, and diethylene glycol di(meth)acrylate,
etc. The amount of the crossiinking monomer (III) to be

used may genexally preferably in the range of 0.01 to 5



(iii) a nmethod whenein the above-nmentio.”. ed cut and crushed prodact is
dusted or sprinkled with a polynmer (A) 25 and optior.a' |y a bbgger éﬁ?,
and then is again pressure nolded, and cut and crushed; (iv) a %
wherein a m xture used in the above nethod (izii.) before the pressure

nmol ding is pressurenp:ded into a pellet-like shape in a nold having 30

appropriate shape, @ndmgkéegaég%rgbnsigofJthr Apgg ggtsrlal i's %b % with

press~.: Yenol ded T hto a pr orm of ‘a’sheet, HocK'* Hhd
then is cut andreﬁm‘edtonablanhapppopmaa:tse (silrele 3501(ww)1aa depleamdil\Mgerom n

a mxture is heats mlded, |pLos 8oPkoduetd ndiedorm ofoa She@%enrﬁg 2003 -

bl ock, and then is cut and crushe roprlate s ze;
37 (V||) a ne@mouqt(ﬂfv¢@¢em©n9mﬁfxt9r@elsﬂﬁﬁulinﬂQﬁﬁ theo 8.0l NOW%

pel let-1~5ke shape ddréh %PW&@%&QBEQ%E%@: L?;S@'r i Vih.) a
net hod wherein a nlxturéﬁ?s foanmed into a prod Enfgﬁp the§ %?%?gftg sheet ,

rod, or bl ock, bgcopea HerbuLt iqQihenhd @Fu§héd0t§@é hand havhpveh eredhodlt it

is al so possibke o wddae f oansde, g8 eskabadas sdegimed.i d nasshid on, it
is possible to thquen t he hydro eLQ%% addi ng_ water in an 10 anmount of

1-50s based ondthéiCotdl Gounte Pt gHEFNEAF PO o (Ve i Heer
(O and m xi ngabbesetieenisars falc dtieod i o DOONbxi mgref. the pol ymer (A),

t d opt II t bi nd t b t
et hods, “Ehe et hodS (%) 21E6 GRS 20 190 SRERCoi P15 ARy VBREr dPdply e
used. The Sr|apapéhlflhatwen~of0e-m@mﬁhymgrrnpmﬁ£151ag vingé alteiated by
the above-me-~f} gng 1%&“8@@?‘&9%%‘ n J@npéle d&?l%p%%% h 085§ not

particularly Iimte I'S “dsdal erre e naterlal in
the formof a Q@eﬁetéeénﬁrééﬁwﬂlCEﬁ§ d§nﬁsﬁﬂmaﬁﬁﬁfﬁﬁ‘proaget mayei ncl ude

those sel ect edtrﬁr@ﬂbralaslgéauraoegmewessrgroeﬂsolﬂe pﬁéiﬁlﬁyrearéeﬂeﬂs kcut

or crushed products fromthe pressurenolded sheet-]|ike material, rod- e
materi al? or bYORK RBLYPRE: malBENaPUCBUR HOlgimeshed mmredfrenﬁshéo

heat nol ded shestodike avEéeftah: Qdaﬂkléﬁln&‘e%rdﬁlsal% @Jogdﬁhd;ﬂ@uﬁraésltal
and cut or cru%%é)roducts ;romthe fosngd she e mate é r od-
material, or BlocKIF Ke*TRPEY 1 aff °ARORG FREsEC p? eFRr ny
30 be cut or awusheskprbdycods ﬂremﬂrhewpnghsuretmlsdeﬂ)sylﬂmttdsrwkdmhn

e T

pressure nol ded pro uct or crus'ied
product%of romJ{ﬂV@Tffdeﬂmd?%\heeq -3 [ Geledeerian, a éérpﬁ:I@@nrr@tferOi—allOO @9 heek3s

i ke material.; (JFQAMRtPLOMUSE)r 44 £n Dh@NbuBOEY: JRAW REVIRTET hRKAINI NG

mat eri al
absorption magnification in ion-exchange water of 10 to

1,000.
(Treatment with calcium ions)

25 The polymer (A) may also be obtained by treating a
commercially available polyacrylate-type highly water-
absorbing resin with a strong acid or calcium ions. In
general, in the commercially available polyacrylate-type
highly water-absorbing resin, at least 70 % of the

30 carboxyl c¢roups bonded to the polymer chain are in the
state of alkali metal salts, and the content thereof is
at least about B mmol per 1 g of the resin. Therefore,
the calcium ion absorption per 1 g of the resin becomes
120 mg or more, and therefore it i1s inapprcpriate as the

35 water-retaining support for a pilant.

In the present invention, a preferred embodiment is

a polymer (A) containing a "polyvalent metal salt of



2 May 2003 - 3& according to the present inve:.tion can be fornmed into a
f.oamed product as desired. In the case of obtaining such a foa{rﬁg pegluct ,
:when t he above support (B) is thernoplastic resin a..”.d rubber, |t can be
produced by 5 conpoundi ng a foam ng agent~ (a2 ?d foami ng pronoter or foam ng
i-nhi bitor as desired) into the polymer (A), support (B), and then
heat - f oam ng t berbesyllt atoup xt ures Exanpbes of the l{:&ﬂb}xﬁai@ﬁm mgtagent
may i ncl ude: di az am_no derjvatives oni,trile, od1 c hﬁ id, 10
derivati ves, dﬁa T GPEHE r%i%ﬁ"’e‘ﬁ%ptjeffﬁﬂf n&: @DPT}L‘ %ne noh (‘fra'zol
oxybi sbhenzene stpth'iyJ beydy azede (E@BBH)N Apmencum @amrob@aﬁ&as@nn@m%‘um

bi car bonat e, gpane,, spet QLeu et hep, 1.C g,.agent eferably be
used in an am)&ﬁt E\ h’eérangegnof 1%80 masds %%epar tk?grir)e/rsp%ct to 100
mass parts of the suﬁper po(lByalwhmitnendttal sssbtre@\@atedltf frerye bet (delpehdimmgl cn
t he expansion ugage (f @r fo ddition, jtf,1is
possible to m?EéEé?ggg?’c?zgr % Err[?rgo]] i zer, Tubg%gg%? 1 % t6| qpm{él’

col ori ng agentpen ll anefr éhar dam wed@ben chttihe a@¢byla§ém(A or §uch a

m | dewpr oof i n%&%@ﬁta&ft@set bBEyY a‘%r'ﬁp?fféﬂlgl %ﬁ%%‘f%&?bbﬁ 1p§'rm§; (A)
and support (B) as desired tion, when a rubber Is use

support (B), itay sPTb%g%!T#PéYtBeni“%aéuFﬁﬁbete ei mfRF cr g B9EAPWLATt ackifi er,
a procesgi ng ajgbh@d, 25 antioxidant, an infrared ray-absorbing agent an
agi ng (ozone) resi stor an agent for rubber such s vul cani zi ng agen

vul cani zi ng prOfotRd LiITeFE YT hE9aF BNE P e Oty SEGRO Bt k. gﬁ‘?l‘é*”f%%ﬁi’ﬁ@ﬁﬁ? be
ef fected by umsadalonﬁiﬂi)ep 30 foam ng or two-step foam ng. The density of
the resultant foa d“pro uct -s. not pglrltlggltar Isy qurP leqt~~~hen I:tlh above
support (B) is at AT R TR R, SEPEOT T ¢ 57 § i IS ERY t1RE T e

pol ymer (A) am;ttthhacsrupqoml‘tar(@ vaai‘eem xaudi hhadvdméedat tthe tg nef ofhe

produci 35 | BSolp f Lt hane r
cont ai nﬁg thgrg%ﬁ;ﬁgge(A%e pr dﬁée ?orgsuc% g gir ggle;%s ﬁ%ly num
sane as that feuctiirdepr Geﬁjc?mhméqﬁecé to 2aghyn0b8 an3glegdrigl Awmrace are

foam A usual jpal yueelhane f qam Sor Pr oyi deds by, aqong- shah TRt hed
wherein a pol yi socyanate and a Iéyhydroxyl conpound are reacted in one

stage in the PreseREACaEficy aicdé]m n tdh?l‘al]a%eﬁp‘ﬁ@*éﬁﬁ afeagddgd soothy a
t ot alt pr epol yﬁesumahadmmm@enlsaa RIS Yy vdé c h?ﬁameeale?babﬁeg obxé _
reacti an ex S a | SO e a a 0 X ,CO unqa, 1S
oot et tn TaTof AR, ThabRiel FRAIE Al AR IINEREX L 1838

sem - pr epol ymaM) rrEhlamdmhelseldntarpmm@(d ymuomrrm msaﬂ@mbeeabsbrp'tmed by

reacting an e of I n h o} nd, is
reacted wth a %( gl alr;ggn%é @F% g% c% g‘%n‘égi%s?gpgg
presence of am¢b%11n ﬁglagéht 1a9d0énc§bﬁeﬂr&m§’r G‘G\rq&&t-@%najlm—m eswppexanpbes
of the foamn y_Lngl ag such as water,
and anot her n‘g%?%‘gg%}:gg ’t:')alfgn EQS%QE%? éﬁ@%g\sﬁ 33@0:31@5. ng%”g%)l nt hal ogenat ed
hydr ocasbon. Jdheyvoléet :aédalrmans areatnalwelt,, tﬁu@amalgmceagu-lmbéng agent
(bubbl e stabil,izer coI et C, ve ntiqoned m i ng
devi ce may be® ba%iﬁ%%?/q% apa 1 658 %%1 i ng Vaa‘cim Xﬁrem NorT

Exanpl es of sumeh;aahy\xar@ntiewet@lrraynsnt;budwelehgd nmgaFensetesltmantxerg a r
i bbon bl ender, t X8hbeR L' PHLeLo1v@ YR erRal, Mgl etc.

I n addition, esxezaadrrp es o \ﬁ;%]j’e%%é devi c% for Eﬁea‘élona a mlr% ture nlay)&?lncl ude,
e.g., devices et ch \fasl%f?ﬂf%lmteﬂéﬁ”e‘Ff%an“ghRn@QHPn@ op&r 406N -under

heati ngo and shear iyigf o G r SUE @S L SES e @XbEHUBE 1 cShRIKE- $GESW
extruder, co-kneader, Banbury m xer, kneader, and open-roll devi ce. 30

(Ot her mol di ﬁ&lﬁet%éi:ls%hllfﬁ*’%*’rfe b AT p‘?’és%%‘ﬂ%o‘nﬁl angluDetRBd, it is

possi bl e to ysaute.dh .swrrdras td@lﬂ:ﬂf’ﬁ%ﬂﬂcﬁrm s MPuvEbhodndacdieegh powder
pr essur e- nol di.ng _net ho avvett ;ped:gssure Idin net hod, .etc. T :e

pressur e- ol diig 238 R} Ae é’f L9 Y & r Ty pet prEssur e- nol di ng
machi ne ( SUQVatla$1ler |pqxl@*tatceyrm-e—|trype )h i, glal yived oene 4 gpeo py &isg ur es im, di A

Nt A e i .
ac .’yg ne, %h%cg%k%lEyREtgﬁe%%ﬁQ?cgo%@f%%xyl group in the highly
water-absorbing resin 1s substituted by the carboxylic

acid or calcium salt of carboxyl group. Therefore, when



2 May 2003 - 40 - , machine, an perforated plate-extruding type noldl::g
machi ne (such as disk-pelletting nachine), etc. A m-ong these 2 May 2003
pressure-nol ding machines, it is preferred to use a roll-type y
pressur e-nol di ng machi ne and/or a perforategg5_plate-extruding type nol ding
machi ne. In addition, the pressurization at the time of the

pr essur e- nol di Ily effected_at el rature, but .
al so be effectgglu er a |h€§?f%£ éxg a? % ”g%tgbggf ygls p%ssggﬁgdto
appropriately sel @@prtdmmmﬁur@eat the movrem off twqoklesseltelrreladln:n@fi n

mmterial ere iy T AR08 b7 Ehe BoRar sty 1 085 R P
The shape of the ﬁe§uh@aﬁtHHKeBSMﬂ@ hot dedl pheddcw Wa tgnbing @ in ingd may
be, e.g.,5vari QH? iads «of 35 ,5hape, lsda’&hdésast%%r' &*E‘%aﬁp g s&ﬁ&gort for

cyl i nder-type, Erﬁ e-tfype, mass- type rectangul ar parallele ype,
cone-type, pyrBRRELEypaCCOSE NI etlee 9@@§%¢Ee16Veﬂﬁé§@rpﬂﬁﬂkﬁgﬁhy be,

e.g., a thicknggscohin0idn3@pEMrdt ildie LASE 0do Shgepekypeg B fMRHITHRY
di aneter of 0.1-30 nm 2Q in the case of fromthe spherical type to the

rod-type. The ¥8¥8"b6f 2PAelUL RGr SdAtSTa IRP LR b % F§IRFRECSIEAO O 1t he
crushed producionayxtgdabbywhee®. @F1-120 gom1 weferably 0.01-10 nm »

carting y be effegted u3|h a_known t hod, such as those us
cutter, 1§325 pel | eté?’é?,’ élﬁlﬁp THE E%E’r?xﬁ(ger%f%e 8 %Ilhk}tﬁé h :}%l?nom
met hod, such asathosel isi &gidp thepaetsutlﬂae:tcrhysimge(hdc&saa Stﬂon‘gl

cutter rl. SHAISS.yIL, AOWRY! yetles RRLUNgAl STusherdy 8L1gn s

air- type crusher as ajet- n the war m ng

dry-nol di ng rre:tmml casej sttpescsmbtentooédééka\lar netrs Instehgd o 5 uchrhsxy 1

ext rusi on : noi 9na)p&§5 fef‘é’ﬂagfyrbg aagﬁeneunau g af, BXId Usl @Rl di ng
and press :r:o0 d| cetrifugal molding, wthout particular limtation.

In tre tase oﬂm§5]thb‘%%t?ﬁ%l%%ydﬁ?H?ﬁg"QEaénﬁéﬁr§§@ﬁpéﬁive exanpl e, a

m xture accor qiMag Hoy tdye mmﬁci@ge@ﬁtgglhg exhkysi onnol ded into a
desired s :ape, by rreans of r vacuum

s .
ex. ~=usi on no-d=: & h%? %£§%?%%f??p%h%xt¥55F0ﬁ9ﬁ69&9ﬁ§ R a
pl unger -t ype rmlrdlprl@nrmcamdm:dzetg: to tttt@ughe sedt einvgntédnat ot kerddgimwf the

machi ne, and t duct is cyt .or cr in i Ien size 5
by using a cuf:?’gror&r Ceradtver . ULrhleS &?5?%2“’?%% t-rr(%) gﬁgcr?ngxti'gg %é‘ﬁr{r% At ed
and/ or 2 i ed, byoceherelgy aprptmlryut@zariﬁ)nt‘mtcmsm daxnl @qodqas swﬁeta.lmxve
drying nethod f egt %yy) éﬂ$%f Yo fgas

transm ssi on. éﬁ@a%ﬂfn u%%le%g ryi ng) ventr I a}tllgonél% gr yi ng (such
as air circul ayn@heawang) th@o@toalc’tﬂedr Vifg Idma ¥RF usi gl @ Weden t ype dryer,

etc.), or vac HEE@E éedueeea%eseuret%ua R Sorddradid i On1okhge
terrperaturea etlrre warm n

g q élnoldlggtcan %§$ rlatel
selected in aé@B?déHcéhwﬁt RILRBYR ﬁ&’ UE3 0z e AtpdritlitI e 59 p?’Bﬁ Fy,
etc., 06 the bAasehevkadiaionbut may vdlalrliyebd o33 3G0'det 4 ef evably so

50200C In the apove procedur LYIeN y ~usua e fected
at nospheri c pr%sgurg, %ﬂ?uq# ?Eeg éo %ggglgﬁe thm%tfgﬁgt%mgcﬁyl gyunder
reduced pressweeglii750£ S5then votelgyretheniagubvapershdps ¢fl amttes Heatbe and/ or
dry-nol ded pr 1qd®y be the sane as those in the case of the
pressure-nol ding.” The water content of dried product may be 10 % or -ess,
preferably 7 % or Teaskigdshef hheefPaPspr positive ions with respect

30 to the chlorine ions are not particularly limited, but
they may preferably be Na, K, Ca, and NH, ions. Among
these, Na ilons may particularly preferably be used.

Further, in a case where the polymer (A) already
contains chlorire ions in an amount of 7 mmol or more per

35 1 g of the dry weight thereof, it 1s also possible to
reduce the content of chlorine ions to a desired set

value by washing the polymer (A) with water which



25 Further, it is possible use an agent such as fertilizer, agricultural
CheTi C3l s, insecticide, antibacterial agent, deodorant, flavoringy@@ggt,

m | dewpr oofi ng agent, antiseptic, anti-blocking agent, surfactant, etc., in
conbination with the plant body 30 growi ng Ater-retai.”.ing :materi al
according to the present invention as des~.red. _Tt is s~.:fficient that
such an agent i®npaEseNtnd tiher ptanichsedyogr, owiare aiaried aknisg nmateri al
according to thg ggeseng i nvention, and ih is possible to add the aget to
the plant body°35°8ro nd s fishtre" andy P hydr ogel - f or ni ng pol ymer in
advance, or to add Phe:dgeritariefornerem afpetytbeyidvkdianyg praxcksstyoe t he
support or pol L 2 €. nt . -Qrow ;
mater-retaininéggg?gfiiéwﬁaf 8%%%%f%%é%g%rw%% ‘cbgggéggn%ﬂi §3%$eT%¥ably
be coloréd by pskny acpgremy apd/tdre dyeesenvi eawentiba,viigudls effeferred
thereof . 5 (Method: of ;s BOnWALELr I8! & Al fith 4ok ek iab b1 dhild GRnsffed O the
metrod of using the plant bOdﬁgFOMﬁng water-tetaining material, 7it is

possi bl e to useCBRERS Anfaferyal Csiafgidy and Al ami et idmbeidapl kel i matal
met hod where' guihe yRhernbgt abRiNg Waleeidtd) d S yedivhthmd@aa Gulitd vating
bed material suc'~ as_soil, a nethod wherein the water-retaining materi al

i s charged i ntRPESPEERFLEr sVPBIMARLR U iRt 4§ orRa BRIRESIBM a net hod
wher ei n1phe waiielor ®id] NiHgusddetbak hies pbufived dnt anetdliyattngikeds
material at an a%[tg]rpriate dept h thegeof so.as to .15 forma Ia¥er of the
wat er - r et ai ni iy T a0 FHPRERBFaF 1St (8 RECOFRHT A MRt 8F i &PCmay
general ly be dhyalmgerel htand tporindnodncthehperiipleeriypraf irwo seledi ng site,
root-systemd i ng ri.i : . SQI u | r_parti.on.. T, i

t he pl ant bod%&girrgj\%err?g b\[gtéeirg%*?lggéﬁ [ lrclggnétag%ﬁé‘l %%caolr oglénig@[kg)l%ﬂzl&%r égent
i nvention mayMge charged into any portion of soil, as long as a

wat errefai ni ,nQs'a@éierge,‘%rmi%ﬁ’!aér?raﬂ@t@éf‘zhﬂﬂa%éﬁ !aétf-i‘}rirﬁi»d 6 tsi ng the
water-retaining matéerial_ so that the water content retairned by the ,

wat er - r et ai ni ng matér CAdgs U5 &iFetdtF ety Ut fPGEdCBy 2a viittex et 3t bes
cultivated. FgubbBekt hbdrs 2lEaRossibl £stprasertbg pbabbnREIrLW ng
water-retaining material according to th resent .invention by

i ncor por at i ng95GEA"E TAE e ATV |rnf§ﬁué§$zﬁ $9¢Y BHobAeP9matérital such as
veget ati on zooeltB3fevegetiatm, o hentwa teageatead a ni ags uppdrtegaldirioar 1pl at e.
The pl ant body: grow n ter-retaini. terdal_has a pr rty.such that it
absorb?qhaterX%?Cgﬁkggumgﬁgrggﬁu%ﬂgﬁQ%gﬁ%2%%%‘gaﬂ%§u§hgf§gsd wherein a
fertilizer indxadpéat Bsedisseodl wad tien nadisdt spraots hae . gt , i shewel ked 35 to
have a mass ther  \Whi L ref er ahl. - 'éTPfy r : b 0- 100
times the msgfofg%ﬁgh%ﬁgﬁkabgd% o%mﬁ%'h?/vax,rt?a r-%det al nié\@ %ﬁ?é?%g%é lt;)SZJ&May
2003 - ~3 Thehexispersi sArMiaatdont Chd Vidaitest iMR¥a ¢ 04Sed nkedaor
network strucis® hst8ptapar bhaubankyekit Wederahdviity as t§pisad 1iquid
corrprlgl ng water as a main or nmajor conmponent. :lore specifically, the 5

di speréfon | i A PG oF 2BRANPPBPORE taPLhdr 281 SndtleMPerPe ¢158H afueous
solution (e. the agtEeusthigliwavber ehntaewaberesalemtliefert tiddgzer

ingredient, etc., iIs g}i %éi%l \ie_d ic%mvl?\?s%_rt)i,ona%dg osr%ﬁ%l)r(\@%le yﬁggggl ning liquid

(e.qg., am’xtureliqui& Wdt er’ and "a rfonohydri 0 ric 10
al cohol ). [ Component ! Concentration (mg/L) |
| Ca(No,),*4H.0 ’ 272
| MgS0,* 7H,0 , 111 i
| KC1 | 22 I

! NaHCO, i 126

(Respective components were dissolved in ion-exchange
water at its predetermined concentration, and then pH of
30 the resultant mixture were adjusted to 7 by using
hydrochloric acid.)
For example, the seed germination activity test may

be performed in <he following manner.



Her ei nbel ow, the present invention will be described in nore detail with
reference to Exanples. Exanple 1 15 Into a one-liter beaker, 2%@%#&56
acrylic acid, 133 g of 48~-aqueous sodi um hydroxi de sol uti on, qﬁ
pentaerythritol trialiyl ether, and 636 g-o28water were added, and the
resul tant m xture was cooled to 10C. The resultant solution was added to an

adi abatic 20 pol ynmer i gail 08 £Vesselabotas- rahdl et éjﬂnahéteaewaseva%qtdo 160
adj ust the dissol ved oxygen of _the §Plut|on 0

. m neasur ed b%
o hool ved OcyodiE bt oFt baoBPaoft FagE s O 4 iRt &y et BRe BFegupport are
Conpa. *.y), andiihesd@cd23igto~a3besaqueauss (mriagen pel oxtdersekuti.gncm

0. 00575 g of L 25 ascorbic acid,and Q.23 f. potassjum persul fa~e.were
added t her et o. qﬁ%l P huee 5$t8P thé&" d%ﬁﬁ?dﬁsqi) T LAEYBR Faction
was initiated, ﬁnﬂiyﬂxnurQE®puasdlahen tthemtemmmaﬂnﬁe&e@mehemnaEEghfghest

val ue of 72C. Ry g{%tés 8 I’f§6&l ogomcfgg,,eg?epa%tph@ ur eg"-“rren zgjfg §Olﬁﬂre

t enperat ure for fiv olrs, to t:~ereb i on
resul t ant poIym@ﬁﬂwmjQPW%REHL@@nt@?nWﬁgegeretﬁanenQTMQPHmﬁQHwh @@shas

stirred by a k@%%%?%é&'EHBBJE%%E?%ﬁ@K%%KbEAQ~RtHBVe{n é&y WB&@"

nunber of 35 revolutions 70 3 hours to there
pol yner . FurthéP0V35m§Q}kﬂn Se%ﬁnﬁxnﬁhh§$c¥%ﬁi§hl§PI@@t§m&ﬁﬁcwlwﬁs

corr, pourp-ded LAgEBWMER, pARd NG ne 5 MacO03r - 14 gBLXUYKS Was +3idd T ed
with a k::eader for abou hours to be m xed. The fesultant product was

2
subsequent |y hBSfaHMaAd 8ACEd o4t ST tbefhd 3RS ERBshBAtt sUPRerléhy asHes n
a wat er - absor bivpghr eskn16 bydeogehd Qrarmngg ol o/ i) d haMé BgrShalea¥enage

ticl f 450 b f M t RA Part
8 7e Anal yzer TEFAAEoRAREy. A LY NG GFSE Tipie Silpuasd for 4 ©
wat er - absor bi nidgyesin masubteparedcmn(QﬁéCSamdhumunatzsnlsnEﬂaaptg &f
t that 71 $- hi t ead
of 35, 58 of |10 EoIT BBHERNT AR, (AN SR S Qe R R o

afjueous ¢ chlorld I ne of
addi ng the i NnFYEFVEtBal s sovestoémateédthe kneader used in 15 Exanple 1.

Exanpl e 3 A wat er - absof bl ”Qbé@él-xﬂe%%o%%p@'é% iR iRE SRR PRPE @S, I N
Exanpl e 1, except that 106.5 g of 50~20 -aqueous cal cium chl ori‘de solutlon

was used inst &RF GxadwEe g Eﬁeth%ngéh 8Guéds 2LEVENFRBM DAY X1 ut i on at

the time of adz@armntéw A0F gaNd Ce BaLE Sebht kAR tl@atfhe.elﬁrgetaﬂefrrdsrsecdaé n
Exanpl e wat er ng resin was prepared in

aratlve
the san® &nann R?f%&% EE?ﬁpc%k%%p?ofﬁa B§§“§EQ Ghec ZPEEEmARr oxi de
was used |nstea@nmfiﬁi!inp(ﬁeﬁmmméxﬁﬁaqmeousdcaﬂctunuchlaeedeﬂmﬂLnlon at

the time of adding the, éger!ﬁﬁq{@‘ &Eé%ﬁdéjﬁ’ga&'n%@” E? EBE gggza% used in

Exanpl e 1. Cbnparatlve 0 a oneé- of acrylic
acid, 1B6.7 gmekszixz &aeﬁﬁew@ s?oftﬁlmﬁ@]yud@@%b@l%bhufr@ﬁ *meo 9535p@fr*lon

pentaeryt~'r'59|t%%'@@ﬁﬁlﬁﬁd@yilﬁﬂﬁbfgﬁéfgéb(%h¥®%§§ of its main root.

25 In order to compare the respective germination
activity test results more precisely, it is preferred to
use a standard hydrogel (the amount of calcium absorption
thereof is less than 10 mg/g) as a control sample for the
respective germination activity tests, and to express the

30 length of the above-ground portion and the length of the
underground portion for the respective hydrogels as
relative values (%) with respect to those for the
standard hydrogel, as shown xn Table 1.

(Method of using water-retaining support)

35 As the water-retaining support according to the

present invention, the polymer (A) may be used either

singly cor in combination with another plant-growing



were added, and the resultant m xture was cool ed to 10C. The resul tant
solution was added to an adi abatic 2 May 2003 - pol yrmer2 gl 2003
vessel ) was bubbled with nitrogen so as to adj ust the di ssol ved oxygen of
the solution to 0.1 ppm and then 0.023 g-o£935~-aqueous hydrogen peroxi de
solution, 0.00575 g of i,-ascorbic acid and 0.23 g of 5 potassium

persul fate wer eswasister t [y e2o. dAboOHed30 m nutes after the addition, a

pol ymeri zation reactjon was initiate bouyt urs I@teg t he
tenperature reacted 4n-h% %é?ngarggeg q % L ﬁ?% ?ﬁ%w?egchgﬁort
m xture was mat(® )edsﬂnQﬁngaiEnmelarmYe*éetrﬁcvedhomu; 0 i® pbesebye to

compl ot e NS PUTRLIAALAN The deshlbantoRabyney BalA valers cophalal no
gel state. This yner was stirred by a Rneader for hou 0
t her eby shred tsrme b@éixwefp* milrat"ﬁerbocm—@r@wgrgcap@p@mthydmlw%ara@es

cormpounded t heggwi ti, 2 ggui ghe T tan%l&yﬁgcsw rgd wstsflb%m@@%efor

about 2 hours to be mx prodldct was s bsequently heat ed
and dried at 1¥eteraAdskasdeusdd dolirRrepys bBRERA 8UREt &5- ey het

resin having aﬂné"@éﬁ@l@ Babkit@EnR e Zeh Pfo X k1 ONsuBELtERRAS, atgd&%@arrpl e

3 A wat er-absorbin in was _prepared in the sanme_panner as in mple 1,
except that 10@?968 ESSG Qﬁaéﬁﬁs %nQﬁﬁ%n%qgﬁe ELPEPPEN"REE T d: Pﬁ§%ead

of 35.5125 ¢ ofo&xhedSﬁaatagmeQus C &loieiaxchliar idee szl‘@éda@ﬂ ahvéhelblnr;e of

addi ng the inorganic_sa d %o ution to the E¥§§Fer use Ex nH

Conpar ati ve Exafpt@“a 36 ALJEEr 2565 IS S TS ?%ﬁ T 8% |ﬁs e same

manner as i n Goigraeat s yefé&xaipiee?s, exaeptantthatb liizk thqg m@eﬁﬂs)aqneonst

caIC|un1n|trate(§9£¥%éoanQ§ gseglg %t%%ggtgfg%f%éJ R\ﬁg&[,gltjghhydroxide at
i"0

the tinme of addi e Thorganic sa neade séd in
Exanpl e 1. 35 Examﬂ?ﬁzﬁﬂﬁmg¢©$ eénﬁéﬁcﬂapﬁﬁawkﬂI%ﬂﬁ3§4ﬁﬂ%ﬁum®ylc

acid-typg 2 j¥ayr.2003 s 46 Dﬂ(@f&%hc( bb@e@r@ar{%oﬁar ddresh Sy 500p, nfd.
by Sanyo Chem cal Industrles d’)_was swol |l en w_th L of dlstl 1 |ed
water , a:~d tHeétompqecipd Q%K} 'sbiﬁtrona*F Cﬁa@au“veﬁ?%f%f*ﬁ%mcentratlon

0.28 ~) was adde&ntiresetchl@néh carbonate, alumina, etc.); inorganic
fibers (rock wool, glass fiber, etc.); inorganic porous
materials [filton (Kuntan, porous ceramic), vermiculite,

20 pumice, volcanic ashes, zeolite, silas balloon, etc.];
inorganic foamed materials (perlite, etc.), etc.
The examples of the organic substance may include,
e.g., organic powders [crushed coconut shell, chaff, husk
of peanut, husk of orange, wood shavings, wood powder,
25 powder of dry coconut, synthetic resin powder
(polyethylene powder, polypropylene powder, ethylene-
vinyl acetate copolymer powder]; organic fibers [natural
fibers[cellulose~type fibers (cotton, sawdust, straw,
etc.) and the like, grass peat, wool, etc.)], artificial
30 fibers (cellulose-type fibers such as rayon and acetate),
synthetic f.bers (poclyamide, polyester, acrylic, etc.),
pulps [mechanical pulp (ground pulp from logs, Asplund
process ground pulp, etc.), chemical pulps (sulfite pulp,
soda pulp, sulfate pulp, nitrate pulp, chlorinated pulp,
35 etc.), semi-chemical pulp, regenerated pulps (e.g.,
mechanically crushed or ground procduct from papers which

have once been produced by forming pulp into papers, or



5 the resultant m xture was sufficiently stirred. The thus obtained product
was | eft standing for about 2 hours while being occasio.A.aIIyzﬁgg%Q?@b t he
resultant gel was filtered by using a nmesh (fineness of the nes ylon
mesh filtration cloth, 250 nmesh, nfd. by Asam Roshi 10 Conpany, trade nane
N- No250hb), and the gel was dried in a dryer (120C) for one hour. After the
drying, the resullant Rrodudl Was £10sNeds DY 32 gBELAE ST BlR108ls povdler . 15
Conparative Exanple 5 10 g of Sanfresh ST-500D used in Exanple 4 was
swol | en with 4 ErgFh@AsOr IS8@uUist 5O t HePm IWESBE-RAPRES) 2 &t ut1on (Ca
content 1 g) wastaddedakher alz@.ecrand 4 hevd fsdll hand r fh XEUpe cwRs Ufd i gh ent |y
stirred. The thus 20 aqbtai ned product was | eft standing for .about 2 hours
whi | e bei ng occBEPBRaFEFPELIr &S, Hin@TEEWMT ST Yot %%geFFPﬁéred%ﬂfﬁﬁﬁ?ﬁFa
gesh, andr?t he gefrmssdebednbrﬁ ahenyer ﬁ(tészqc;) drayamne ﬁ@amedAlfﬂaQFertihﬁs
rying, the resultant. product S_crus a mortar into.gel 25 powder.
ZGr hhat i on ack TOTES Pect SRLRAGTRRELS Mad o if KIRALS. R ARaPFof CRERTA ty
tests were condustEyswytbaneespentdt natkee iwdt, epcdsarrhgacesehstebial ned in

the 30 above Exam 1-. d at | ~ - y ing. whit
radi sh sprouts rnI%ﬁ%’n%%%%?‘aéggggéfiEézy%éigﬁﬁg%%égguﬁhégfkﬁgrSBYégﬁgd
results are shdwmnin thetfahé ofedng Fable,2etc.Tablog RPropeeliessof
respectiyg sanpl and. resul s, rpipat op-act.iyi t _ysi white
radi sh sprout g§|éﬁUn1|6ﬁi-é$abg%$g§ig%§?ﬁ§/%§ -%b§§g¥453§%§-f26 99 8~
Ex.--342. 0Ex.--4 , 6Xhe aboveepppplopRd-Rlant body-growirg DReprt may

Ex. -2185. BCOWp-beE&-S'e%‘l?si‘}?Ji P.oEXin ASShB{REPi oEXo fOtwo oribrork "{d®ies
Ex. - 6Sanfresh164Acr yhopel50Di a- Wef 1405um cagel ~ -- 110C0gp. Ex.}; - -
L thereof, as desired. Among these, 1t 1s preferred to use
B inorganic porous materials, inorganic foamed materials,
15 organic fibers, rubbers and synthetic resins. The

n

density of the foamed material may preferably be 0.01-1

g/cm®, more preferably 0.01-0.8 g/cm’, particularly 0.01-

0.6 g/cm’.

(Organic foamed materials)
20 With respect to the synthetic resins and/or rubbers
constituting the above-mentioned organic foamed
materials, it is possible to use those which have been
used generally.

More specifically, examples of the rubber may

include, e.g., styrene-butadiene rubbers (SBR), butadiene

o
w

rubbers (BR), isoprene rubbers, butyl rubbers (IIR),
ethylene-propylene rubbers, ethylene-propylene non-
conjugated diene rubbers, polychloroprene rubbers (CR),
nitrile rubbers, acrylonitrile-butadiene rubbers, in
30 addition to the usual natural rubbers (NR).
As the synthetic resin, thermoplastic resins or
thermosetting resins may be used.
(Thermoplastic resins)
As the thermoplastic resin, it is possible to use
35 both of soft and hard resins. Examples therecf may
include, e.g., ethylene-vinyl acetate copolymers or

saponified product thereof, ethylene-acrylic acid salt



---63.-0_- Chlorine ion content (mmol/qg)

--110 _. _p ,Com-Ex-8 New

1.6 1.9 1 2.50.6 . --._ _ 0 0 DO Wter-absorbing rragnificaté%ayﬁ(%ag)

309 210 105 2_44 . --_ 270 _-_430 2D0 210 155 0302019601720 _
.326 - - ... - - -. 1.0. 3002’ 8. 175 2el ative val ues 0

gern1nat|on actorties (9)

- (above- gr ound port|on/un_derground_port|on)_

108/ 90 115/93 W&Ayrﬂeﬂﬁ 120nylene-acrylic aciB/&dter-copoivmers,  _ __

47/ 46 82/ 65

10

15

20

30

35

é%%orosfﬁégnated polyethylene, chlorinated polyethylene,

urethane-type resins, styrene-type resins, vinyl
olefin-type resins, polyester-type
etc. Among these, it is

chloride-type resins,
resins, polyamide-type resins,
preferred to use those having a flexibility of a certain
degree such that the volume thereof can be swollen by

water absorption. When a hard resin is used, it is

preferred to impart a flexibility to such a resin by

using a suitable plasticizer.
Examples of the urethane-type resins may include,

e.g., those produced by a method wherein a straight

chain-type polyurethane obtained by bulk-polymerizing or

solution-polymerizing a polycl, a diisocyanate, and a

chain extender is formed into pellets,
injection mclded; those prcduced by a

and then 1is

extrusion molded or
method wherein a polyurethane solution obtained from
shaped and the solution is

those produced by a method
caused to contact a
it is solidified.

solution polymerization 1is
removed by evaporation; or
wherein such a solution is
solidifying medium so that

Examples of the styrene-type resins may include,

e.g., styrene polymers, styrene-butadiene-styrene block

copolymers, styrene-isoprene-styrene block copolymers,

styrene-ethyle
styrere-ethylene-propylene-styrene block copolymers, etc.

Examples of the vinyl chloride-type resins may
include, e.g., high-polymerization degree vinyl chloride
resins, partizlly crosslinked vinyl chloride resins,
(NBR), urethane resin or blends of
and vinyl chlocride resin,

ne-butylene-styrene block copolymers,

nitrile rubbers
polyester resin, etc.,
rethane-vinyl chloride copolymers, nitrile rubber (NBR)-~
vinyl chloride copolymer, etc.

the olefin-type resins may include,

Examples of
polypropylene, mixtures of polyolefin

e.g., polyethylene,
with ethylene-propylerne rubber, polymers comprising
polyolefin grafted to ethylene-propylene rubber, etc.



43/7 38/ 14 3D/ 11 14/B 20/12 90/34 NN NOOW 2 My 2003 - 48 Conpar at
ive Exanp~.e 6 with respect to four kinds of comrercially avai5Q@ébeO3

pol yacrylic acid-type hydrogels (trade nanme: San-Fresh, nfd. by nyo
Chem cal Industries, Ltd.; Acryhope, Md._53py_N ppon Shokubai K K.; trade
name: Eiawet, nfd. by M tsubi shi Chem' cal K. K. ; and trade narre Sum cagel ,
nfd. by Sum tono Chqg& g% o} tRQ %ugE|Q %P%%LPI chlor ne. i on
content, and water sor'?pfl on magni f on wer pmaasure Rgti on
activity tests eng.e 1e(rcmmmmmtze@lbgsusrﬁgoxwieméeradq@cksmqmbyméhe,thus
obt ai ned resul t.s. Lo, T - latd, v ﬁggp'pé . g
Sumi cagel used Hﬁﬁ{ rrlgéafgg?%h@y\%(anﬂggggvég g@@%g}?ﬂ gb'a out Cﬁ%ééioeb

sal i ne solutloﬂtﬁaV|ng a sodium chl oride concentration of about 0.6 w-, and

stirred spfficientlw d her gel 1 %ié@ﬂt pahdenq relnggsed] was
observed, the pr oductxamgf dried e\cf}ﬁé ? reg oures s hené,\%}rcﬁéshed
by using a 20 Reftar PPtheﬁé}ee”b;P %?W%e@l%]&d%@)?oéﬁﬂﬁéﬁat PP YB&At a 8

10 g the hydrogghygheg@r%qdcm lyener Wast@dded to about 300 ml of a
sal i ne sol uti on havi ng sodi 5 chl or| de concentration_of about 3.0 w-,
and stirred sufficié&n I9‘° ~fire atrhé’eg"& At ST ent PERBOBLBatdC WeS 1S ed

(120' C, for 5 hpdrshbbapd thennoruphed iy lating himbtéd) bott Baegby obtain

I . 30, Ex | e, 5 "wat b bi . T 2
oo o OuEATRL SR ora! SExaBAAEY DB sk Ko sy hoiLecTaBle 2
1.6 (mml/g), faoﬂm@PCabﬁarptcoﬁ]am%pﬁﬂeé@mwiyofsa}m%q‘Zﬂ g) Wassebtained in

- o l y No.
4"e(zgffl cle size rzjgé%ién Ega%@ ﬁ?éd 8§In Igl 2&%3%%@%?%%% %chf @\Fﬁg&g
more species thereof as deslred

(Thermosetting resin)
15 Examples of the thermosetting resins may include,

e.g., those of formalin-condensation resin-type, epoxy
resin-type, urethane resin-type, etc.
Examples of the formalin-condensation resin-type may
include, e.g., urea resins (reaction products from urea
20 and formalin), melamine resins (reaction products from
melamine and formalin), phenolic resins (reaction
products from phenol and formalin), resorcinol resins
(reaction products from resorcinol and formalin), etc.
Examples of the epoxy resin-type may include, e.qg.,
25 products obtained by combining a suitakle hardening agent
and an oligomer having reactive epoxy group(s) at the end
thereof, and a molecular weight of several hundred to
about 10,000, and hardening the former. More specific
examples thereof may include, e.g., reaction products
30 (ratio of epoxy groups and each functional group is a
molar reatio of 1 : 10 to 10 ; 1) obtained from an epoxy
resin (epoxy eguivalent of 65-1000) such as glycidyl
ether-type epoxy resins, glycidyl ester-type epoxy
resins, glycidylamine-type epoxy resins, and alicyclic-
35 type epoxy resins, and a hardening agent (such as
polyamine, acid anhydride, polyisocyanate, polyol, and

polymercaptan).



2 May 2003 _ 49 above water-absorbing resin A were m xed with each other
in a weight ratio of 85:15 by using a Henschel m xer at a nunbenff2003
revolutions of 100 rpm for 15 mnutes. Further, the resultant m Xture was
pressed at 2,000 kg/cm5 (line pressure) -at33oemterrperature, by neans of a
briquette machine (nfd. by Shinto Kogyo Co.) to thereby obtain a plant

body- growi ng Water-h@taaipmerw dJateid ahréonhhe Fesmmok ypRl Ity Oicabout 4 nMm
in size. 10 Examg)le 6. A pl ant bodrglg%%ovmn wat er-retaining material was

prepared in thé aﬁeoﬁﬁﬁneﬁda§y PR GTCERLBpE CHEATREH IS T RS
ganddNo 4", b;‘)pauyésabs:rqr lﬁalol’lg'el'teﬁdzj’l H,a agml‘ v ek st ame& %"s (aSt};ya’ﬁ‘le
ut adl ene rubber

R m XI i ght
Tt of as . atefifl ¥ r2adtel PRYh WooRyi S FAHRER 50 B O Hhnl
"wat er - alSsor b| amg m(eea-ﬂeAmmlaeadmpmerpg:Meme;ht Wmlpem‘:eﬁﬁagelSla-SLaB)ed amd
Exampl e 5.

arts SOf r al and 4 Jparts
of the ~~'a te? a’én%%?)r% ﬁa Tesi nrﬁ%%epéay ei’ %x Pg&bﬂe aﬁ’&’ 2‘ k arts
of "crushed pufqt'mwerpohymed, wathhb eamde(mtlmg tihe tprelymepnw:lgrusuatgebbyitum ng
a Henschel rri 2 s t.i tes
Further, the resu‘ﬁ %Syggfé?egv\g%oﬁ%:i L‘l( q;)?nsdgge &Eé’ 1{:8& Uhgﬁ
m xer at a nuret Wiosevobueibed by @omerthmd fwdye 132 i rﬂltmly\shlbeat he

m Xt ur e yas smﬂy&ﬂ%wﬁ&éo partg;Af ev@bBlerThany a tcrxeowﬁf&mﬁﬂ& mgéﬁere
was charged into a 3C chopper (trade_nane: D|sk Pel |l eter, Fuj

Powdal Co.) s&%ehdtixed v%tjsm‘é]x*f‘i‘“&%i‘é‘éls t¥t 0289 BdEsKEFEF S5t c?cﬁjc"ts ('%ﬁ’ aﬂ%’f]@r aof
4 :r;.m. Thl po1eaArrsanat p @@l@mgh&\mpgubesabo@sasmyla@wdm (%?@tslv@nd

t hereafter ed into drler (trade na d PH:..?- 200, Saf ety O/en
i by Taba TR b HOLPhs 608 T 6 =808 dr) -t nP R
t her eby obt a| nretplaae decdyn graom by el éedret ashepgdnder iealg.in a he for m of

pel | ets, C%rrgﬂ[ e | a 9 A plant body gr ow ng
vvater-reit aini %%Eéfeqr metslv(\)/éis’ prepae?%d‘l%ﬁﬁ%{eﬁ%(gne manner as | ~ Exampl e 5,

except that 5(M8defudsir $Pi500D" was used |nstead of the "4~'"ater absorbing

resin A" used in EXRDLE B Saydess S R0AN apalyasHyl be Bnbdabune

hydrogel , average particle Size 4 m cron, I on absorption 164

(my/ g), chl orrnbbennaodnn:elen:m@p(lramﬂﬂcg)remat ema}imaba;blpt benl rumgof foxati on
of 302 (g/g), nfd. by Sanyo Chem cal ,Industries Cp. [Degree of plant growth
(1)] 5 kg of Bard@ly B&PEerably. 2 i vér §@nél9°wésleharg%%l @L@d%‘ﬁi-@na phastic

plante@ohav'nguﬁbéf§a93r§8ecﬁb§eggl%[nw%qgﬁt of the thermosetting

resin (before hardering) may usually be 10 x 10°or less,
preferably 5 x 10°or less. The number-average molecular

weight may be measured, e.g., by gel permeation
chromatography (GPC method).

25 In addition, the size of the form of the support (B)
is not particularly limited, but the particle size (major
axis) of the powder may usually be 1-800 um, preferably
5-200 um, and the size of the porous material, fiber and

foamed material may usually be 0.001-20 mm, preferably
30 0.01-10 mm, The size of the pellet may usually be 0.1-50
mm, preferably 0.1-20 mm,
(Ratio of quantity of polymer (A)/support (B))
The weight ratio between the polymer (A) and support
(B) in the plant body-growing support water-retaining

35 material according tc the present invention may be



cm Soil which had been obtained by adding 1.3 kg of a plant body-grow ng
wat er-retaining material (each of those of Exanple 5-7, and Cbaqﬁ%fﬁéqﬁg
Exanple 9), and 0.5 20 kg of a chemical fertilizer (nitrogen: phosSphoric
acid: potassium=1 . 1 . 1) to 8.7 kg of sapd soil, and sufficiently m xi ng
wi th each other, was charged into the above planter so as to forma | ayer,
and the plantercyasgsuf i cigptbysWakokede BRI 6A] 1L, fOEK8ATC G cMexi Ng 25
(i.e., uniformty, prevention of "aggregates” fornatlon? of the plant
body-gromﬁng\MRQ%XW%ﬁeﬁ%}ngt%%té%FglOrnFGetﬁéﬂﬁﬂqtmb% ob&RBEVERTAUA t he
naked te_ye, | andw@t@mb;asd _ tmetﬂ@p@clslﬂsg padhag, b@l‘&?t_f}ii(‘si‘ ﬂi@msma\yrt@sualzy é)oe
respectively seeded into the p ers. on, _exc e_wat er was
irrigated ever?'ﬁéuﬁgd'a%/s', Shd* ?ﬂéﬂ s?ﬁ?ggrgf’?tyhé ’§r90va %?‘r%’e%n Nafties of
respective 12 stredks)aldly tthe: r&spectdve pbanparaficen akd yayse fer ebdpseoved.
[ Ease of mxiryg of plant,body-grow ng ter-yetaining terial 1nt
so0il] The ease’8f _m'6§i rg 30$‘ t}b. e‘%p Ant® %r()iyi:é?oﬁaaﬁgowé)targrﬁqget A DT ¥R (a)
rr,aterial intasthé.doidr wasegbsararezh watetheeta2nihy 2003 ityd daynaked
eve. The eva-~. aall,0,.2., was  cqondugct rdi ng. e faollaqw eval uation
standards. C Eﬁ% SFﬁFﬁixfﬁgq%bgﬁﬁﬁgggggg.ggng‘éfi%?tgﬁgﬁ-gﬁﬁﬁéqﬁ Y Xas
observed (i.e.angekns5epbockiinglwesindt dlorvely batusei ghe nememidlorat ty
was recqgni zed ; §akedggy g cobhser LY - X I cking was forned, and
nor.-uni?orn1nf§¥ﬁ§ éésggbgerezg.%%%dﬁgﬁiegg%ﬁggl%ﬁ%ggromﬁh (1) tesis cvera
conduct ed by uEBhgceheé pl ant body-growi ng water-retaining materials
obtained in the_abOYEeEﬁ@HHEegoéKZg%%%i@@mWHﬁﬂﬂJﬁé@Q@ﬁpﬁ6 fatBrlihe sane
manner as descri bed_above. The thus obtained results are Shown in the

fol | owi ng Tabl ¥ %TIETabPetREDRYPEENST LGVERHT BT BUelSeS Fak| hea§tofthe

m xi ng of growpbperhientiofed)pplanergnaw agdater Gigisdmet V) | ebatRiee ~

retaini material_jnto radish ~ | soil - 5).12.09112.1i O~Ex. 6 ~
11.8 9.3912.5”133’0?%8 C7°fﬂp¥31?%5~a556“9e1575’~a6 &Zﬁ?&.r " 9~201 1.8 ;
1.3 x Fxaml e B "Petdnpldp.oB"tilebsiddan, (fAfhdmaly iNdiondeCanterge Gehjch

"\t er - absor bi I a emRyy, wal . Resj
EVA5015M (thﬁo%%?s%%ﬁA%‘g?n‘?gﬁfgéggg pd y8%| ﬁ%%egzl.a 3:c%”f.%r Eoiibre |
with each ot h&¥ WateLmitfiRlyks o JFhap thg PoBymego (§)of e I ifa bk /

m xture was char gechad Nty i Pen Nedh i ve CopasetYy2pBrcee .t heisitiace pf the

m xtu~~e. was flatte:.ed. Further, the , , )
20 is possf%le to use theeklnder (C) as desired, in order to

enhance the shaping effect of the polymer (A) and the
support (B) depending on the state of water content,
shape, specific gravity, etc., of the polymer (A).
The form of the binder (C) is not particularly
25 limited, but it may preferably be one which is to be used
at a state at which is has a fluidity corresponding to a
viscosity at 25°C of 1000 Pa+S or less, more preferably
100 Pa*S or less. The binder (C) can be used in a state
thereof such that i1t is dissolved or dispersed, e.g., in
30 a solvent and/or water.

Herein, the above-mentioned "viscosity" may
preferably be measured, e.g., under the following
conditions.
<Conditions for viscosity measurement>

35 Machine model: Rotary viscometer, mfd. by Tokyo
Keiki Co., Ltd., trade name: BH-type Viscometer
Rotor: No. 1 to No. 7 (selected depending on the



25 m xture was heated at 140 C for 30 minutes, and then was cooled to room
tenperature, to thereby prepare a plant body-grow ng mater-retg”my
:r,aterial havi.”.g a shaperetai~i::g property. Exa:~ple 9 30 "Perlite No.
3" (obsidian, nfd. by N hon Cenent Co. ),-"¥mter-absorbi:~g resin A
pr epar ed in E xar~ple 5", 2 May 2003 - 52 and "El astol a® ET1040"
(t' ~erncpl asti ¢iwcetdiayy resin, nfd by Takeda Birdische Lret hane Co.) were

m xed with each oth%&-|r~ aé¥e lratlo offlo % by neans of a m xer
(trace name: Omi iR R ) CﬁP§8€fa 5 ical Industry
Corporation) at a nu:”ber of revolutions of 100 rpmfor ten mnutes. 200 g

of the resultant m r t ype t ai ner al :
pottery) having a cg?}gc?}ty %fe%#ﬂgs%?%g%i%f g?hg(é%%ftlfre%g ar{m % tered
by using % spateperdiogrent htéale Mol i ot thodst heheedsad TABE & fur 30

m nutes so as EQangﬁEE”o%h‘Eb%b%‘iewa‘e*}er "&p'nﬁ"‘a;{ £ndighbang pesin,,.and it hen

was cooled to roomtenperature, to thereb epare a pl ant ‘Body- growi ng
wat er - r et ai ni npe hEMerFal Sﬁmrﬁg“ahﬂta@e n@tyanemm pyopeetyc resExsnEns 10

"h"ater-absorhbi r&%k‘i@@i@ Bibbassshawneie rTallie Hadavivg éscéle%lc%lb'e%”
absorption of 6% g),.a chlorine ion content of 0.6 (rrrm /g), a water

absor pti on 20 & mMﬁﬁ?$85@+ohsoF0244 ICGRGEAAS Stitisl MRERE@Tt h8)same manner as
in Exanpbe 4. Furtims, t5e pbandebody- gr-awcRy iWatelcdzel b i hle NBEeyhakrhavi ng

a shape-retainjn rope S ed in the sane manner as in Exanple 9
except that t Sgﬁég?/%&i/\%t \lf\gabg giahg r &&i APBARECU S D5 nstBadSof t he
"V\ater-absorbiptgssrﬂslm S ysepae ed. | nnExanple pol yaersseth i serfkagphehdtic
Exam-~ a 11 "PeHQ ,'0. 3" (obsidian., nfd. by N hon Cerment 30 Co.),

"\t er - absor bif ng Fesih A prepared in Exarrpl e 5", and "ES-Fi ber"
(pol yet hyl ene- pol y;ﬂﬂm@r}ma\evﬁ:cnhmsma‘eufabepplameraglayf ilberl Udngtd. $00

m cron, 4 iber i L r ] . L X
a melgr%gratloqo ﬁ%'ﬂé?éuE%%2(€§§%Q%%nn£§ ggq:n%ggﬂg&aéggg%éﬁ$20D g
of the resul taﬁﬂlcﬁ’q ﬂSu@@A@etslrxﬁwarcg?étmmt 022d po® L hadkng ; a avapwdi tBr ABOLTT,

the surface ofshbe BisXiWhe nars, fHaidened. afalr&rhgét ro€efhytule MRs hgat ed
2 May 2003 - 53 at 140Cfor 30 mnutes s o, soften the above EGFi ber,

and then was EBB?eEaFSrﬂé&ﬁltéﬂ&ﬁ%ﬁﬁuﬁ?o cF% FEBSC i epEAECRIpEXITrACES
body- grow ng wateh- aet aigairng amat efaraladeadiarg) A shape- seedi nubd lpgeperty. 5

20 (such as guar gum, locust bean gum, tamarind seed gum);
plant tree leaf mucilages (such as gum arabic, traganth
gum); plant fruit mucilages (such as pectin); microbial
mucilages (such as xanthan gum, pullulan, curdlan,
dexetrin, gellane gum); plant underground stem mucilages

25 (such as konrnyaku mannan), etc.

Example of the semi-synthetic polymer may include
cellulose derivatives (such as methyl cellulose, ethyl
cellulose, hydroxy ethyl cellulose, ethyl hydroxy ethyl
cellulose, carboxvmethyl cellulose, methyl hydroxypropyl

30 cellulose); starch derivatives (such as soluble s*arch,
carboxymethyl starch, methyl starch); and alginic acid
derivatives (such as alginic acid salts, alginic acid
propylene glycol), etc. It is also possible to utilize
the thermoplasticity of these substances, instead of

35 utilizing them in an acueous system. The softening
points of these thermoplastic substances are the same as

~hose described above in case of the above-mentioned



Exanmple 12 "Perlite No. 3" (obsidian, nfd. by N hon Cenent Co.),
"Wat er - absorbing resin A prepared in Exanple 5", and "Sanprene % 23"
(NCO-term nated urethane resin, 10 nfd. by Sanyo Chemi cal Industrles Ltd
liquid state) were m xed with each other 4+ n3@ weight ratio of 10 . 1 . 5 in
t-he sane manner as in Exanple 10. 200 g of the resultant m xture was
charged into a-pel-riatd & capachty 250 cc, the sUrface of the m xture was
15 flattened. Further, the m xture was |eft standin roomtenperature so

as to harden the abdve NNEO-HGIRTRY B i e RSAB FES UbF&%??&%Byhb?%p%%?% a

pl ant body- gr o‘g/bmgb\n@t ero-wr eliaigd N ed efh ak Baviag: a shape- i I 1Y to
property. 20 pla:~t.body-g Water-retal ni ng

ara Exa A
material was pPgBaFe ts taﬁg]pssé’ﬁeq}%% rFeg-Th §aﬁp| eq‘ge EXCIRLG
"Sanfrestd ST- 508" rmhﬁeusednidnstwe;chem‘ld hnaeé'y\m eanSbabsbebelagxeres n-.h/éa"se
prepared in Ex I - aratlv rr 1A n bod ar vvlng
wat er - r et ai ni n%gpnagagfégg Dﬁrvéapg‘r 5{}% S'e‘elsaneg?r% ‘L’u %g Exarrpl e 11,
except that 30 "SanTheshm8Tn5000" tHead skt l(rfS)tetaml oy mhed"& desired

absor bi ng re5|%6At Qrgpgggg,,' 538 %a a,[%q_{ael |a @nﬁogrqsé/th (2)] Each

of t:~e plant V\nngwaelr-retalnln S haV|ng
shape-r et ai ni rrgr#/@pebly Cebch56f wthode ORIISVIIaEsLB-1-250 ant- Chaparat i ve

Exanpl e 30 andté‘é‘fﬁs V@§ ’clné”ssf%dcbﬁténfcert@w'e'r'e%%r %P‘ﬂ#'ﬁb;ﬁé&’@of@xtﬁg 20
2 May 2003 - 54 20, g/ ~ nfd. ponex Japan Co.) so

materia' _ ful ISP%SO?‘IE%W%‘P%rth?h%"&WaﬁF i Ui é@éi SRR s‘aﬁﬁpi e was

strongly pushe(dnrbw@ﬁids}geprc5¢@s§p as to formconcavities therein (dianeter
about 5 mm x depth 15{}{2. S Seeds c%cuc igber.lh Ja apanese radi sh,, and ri ce;
one seed per one cdhtdvi% ProHeia PYAcRECTHE b EnE PhRd ANdrFE® ESHE avi ti es,
and t he wat er wahsortrect anat ierg reeti@on gacmdediay avouhd tphresenrtcum‘ erence of

the co”gaviti 83, WA b broken @owﬁeodta@sigwfgg ,hegﬁ Q sgg ? Sdf exchange

10 wat er” was |rr|gate 'everdy f cur rowt h (nmean
val ues of respecti\&)6 @tm@lcslpcbwlta@x'es@emwg@laurxsha{suelg medays were

obser ved. Deggggxq,ferpl(ar}t %r%\g&d 25 ) et eé\@‘ggoﬁ%%pﬁy%ﬁg BY natng e

pl ant body- gr %Water-ret I 'ning materla treaove
Exanpl es 8- 12vhagNChapabaeiny & iReshpinslerD stdrning ni 8 hereeﬁerﬁamnédeds

described aboygtoThepkhuscohtiicnethdRsult & afS1Showidd shsrbplhaweng Table

4.
20 shape and size;

(1i1) a method wherein a mixture is pressure-molded,
and is cut and crushed into an appropriate size;

(iii) a method wherein the above-mentioned cut and
crushed product is dusted or sprinkled with a polymer (A)

25 and optionally a binder (C), and then is again pressure-
molded, and cut and crushed;

(iv) a method wherein a mixture used in the above
method (iii) before the pressure molding is pressure-
mo.ded into a pellet-like shape in a mold having

30 appropriate shape and size;

(v) a method wherein a material is once pressure-
molded into a product in the form of a sheet, rod, or
block, and then is cut and crushed into an appropriate
size;

35 (vi) a method wherein a mixture is heat-molded into
a product in the form of a sheet, rod, or block, and then

is cut and crushed into an appropriate size;



Tabl e 4 Degree of growth r Cucunberof above-ground White radi shportion(cm

Rice~Ex. 8; 10.38.011.6~Ex. 9~ 10.5 ~ '8.512. OEx. 10=.0 ~9.0i E’Q-M&%EOO:P 0
~8.0 ~10.0~Ex. 12! 10.6 ~7.6 ~10.0Conp. Ex.10 ' 0.80.2 '1.7Conp. 11 0.5
~0.2 ~1.3 20 Exanple 13 100 parts of the abgve-nenti oned "Wt er-absorbi ng
resin A p=epared in Exanple 5" was added to 100 parts of a thernoplastic

ur et hane resin (tradf%ngye E5g§LgBa@4gigﬂﬁnguxﬁ$de by FakedaBided sche

; Jret hane Co.), and e m xture was kneaded at 150C for 10 m nutes by using
an open-rol |, adt@ed B e58tmbFy8dSEREPEBGE By Meekthsh 3 1 AY nARRF RO T(ErAde

nanme: Shi nd-ty%a%%tgm &S LeoPressure Press, nfd. by Si ndo Kyogyo Co.) to
t hereby obtain a 30 s',”, eet r. aV|Ag a thlckness of 5 r|n1 Thi s sheet was
cut 2 May 2003 - Bﬁlhy meAn&e pio HEFF@%Wzér”bﬁ?éﬂéanhﬁe*oﬁﬁﬁﬁetpzér

SGG 220, wfd. by ddoRA- ﬂﬁ&aeteo%ﬂﬂebeba phepareradyl &t mboskgr onhAgdthen

wat er - r et ai ni ng material . in the rm of 1.5 mmrectangular pellets. 5
Exanpl e 14 A pIénFW&xﬁP%ﬁQﬁﬁﬁmF t%rcretalnlng material was prepared in
the sane manner as iIm EtameousS, mexiceds, t hat ia 2dkyr enardtityies tth@rfmptherl c

resin” (trade fte 5 Asahi i gyq Co,) was
used i nstead o?%gﬁe th Iagt dg%réégﬁﬁggres? "agg %§§@ |H“Exﬁ%ple 13.
Exanpl e 15 15 Aoplsabtlebcwy “grickaTy Wee erydeoaé hi by adtenigawawes: piregar ed i n
t he samg yranne n & t p f e

thor mopl st ¢ FROTRE" O ads e s hEib e rr e by Eoss (HEREE )
was used inst ebd) of Stiﬁéo'rtthérﬁr)o@l%thle’l%l‘etCrféheam(ésthlag @ﬁ@éel n Exanpl e

20 13. Exanpl endfe Ai RhaNhtbody- groi g Walerrd eéalm@g gapgei-al awas
prepared in the sane manner as in Example 13,” exce %at 25 an

"et: :yl ene- vi §HPREEE af B) cBPEI PRELONEL Jdd hearRdnd : (C)

Among the above-mentioned methods, the methods (ii),
15 (vi), (vii), and (viii) may preferably be used.

The shape of the water-retaining material to be
obtained by the above-mentioned method according to the
present invention 1is not particularly limited, but it is
usually preferred to obtain the material in the form of a

20 molded product.

Examples of the molded product may include those
selected from the group of: pressure-molded pellet-like
products; cut or crushed products from the pressure-
molded sheet-like material, rod-like material, or block-

25 like material; cut or crushed products from the heat-
molded sheet-like material, rod-like material, or block-
like material; and cut or crushed products from the
foamed sheet-like material, rod-like material, or block~
like material. Among these, the products may preferably

30 be cut or crushed products from the pressure-molded or
heat-molded sheet-like material, rod-like material, or
block-like material; pressure-molded products of pellet-
like molded product; or cut or crushed products from the
foamed sheet-~like material, rod-like material, or block-

35 like material.

(Foamed product)
The plant body-growing water-retaining material



Evatate 85Gl1, nfd. by Sum toao Chem cal Co.) was used instead of the

“thernopl astic urethane resin" as used in Exanple 13. 30 Exanpb g
wat er - absorbi ng resin A of Exanple 5, styrenebutadier.e rubber ?E & trade
nanme: Exxonbutyl 268, nfd. by Exxon Chemi-calg§ Co.) and a foam ng agent
dir.itropenta®~etl:ylene tetra:~ine) were used, and these 35 materials

according to thechekliow Rg Mnd Nr&adHho YBGEn kneaded f oe %meauméobx
means of an open roII nachlne to therq&y prepaBe a sheet_ havi ng
S

thi ckness of 3:AATed PIRYCI0FS 5w r e t hust BBt SAREd Oéné%ﬁ—%a%l%%a%‘@%a
into a netal me' £damed \paedprcesswﬁezed*w amecaﬁe etippopiteg® jati s145C for 20

m nutes, the removed and t prod ct ma cool her eby
prepare a foagﬁef%auéﬁ 8en§istl)? (i'; 547 e?%ﬁf cﬁ’g“creeg WY ant

f oamed piBoductcomsocntiihg thépeby ngr eap@eerret 1 &dmfmemliaggplramomlmrps:r SBR 50
parts water-a i.,. 0_pa oxi . h.parts Pawder
sulfur 1.0 parfg%Qiﬂ%t ?t&T 8?b3%zotl |azy dl§%|€ %e?gigge%aﬁfsgtearic
acid 0.5 part Reppdfin(d)p padtshetd Reati-fpaagery {DPTyedubtpatt mixture.
Conpar ative Examml p. t (o] 3 I, N} eri al was
prepared in the sflégmﬁt\e#@gsulp%g& B%q%sd,\%e{ée ?ﬁ%ﬁajfrngga an- Fresh
ST- 500MPS"  was I AZQRN e e@@rbvatheesveﬁépnawgem,ngazcamcmmbonsédm acid
Exanpl e143. S%Qefrﬁeﬁaﬂlsc}reéo%ﬁslt%bé’a%%b't? aeind- L%qergh)lgq@g(swﬁverage

pa=ticle size 35 mcron, calciumjon absorption ofine ion
content 0 (MBIEAPRNSNBAFONERZR} pt PEHPLHEBRNERESY i 0“3012 h¥dg3zided, by
Sanyo ChenlcalobmdggtHﬂ%bﬂlhm[&¥£%@@aﬁé phﬂﬂbnghmwwldéﬁdoﬁﬁw$ of the

pla.”. t body-grcw.n mater-retalnl 30 terigls haV|n shape-retai ni ng
pr operty (eacﬂ’r(?\f’af%dsé’eo*fr%%lee% ng?cand Eﬁﬁﬁalagﬁ e "Bnpl e 12) was
i Mmersed i n aptefeiralAgr hsaolaﬁed)m'( Hypoareou20- 20- 2Be Tagmle, off dl-81y ndygponex

Japan Ga,) soggggt the rl;%t zg 4 Oa,ps% eﬁgﬁ)@agerthgng %%ag%{ y(eg&f,

charged 1 nto Iomerpo naterla havi ng a“™C
and the surfaebiéf uhelﬁatse»meadhqmsillfeﬁ@lrte'dt. J¥ecuppry sor ﬂ:aeeeedpa@ammof

the thus obtapped,sgprles was -3t tMWdbamed product. 1In addition, it

is possible to mix a plasticizer, a stabilizer, a
lubricant, a filler, a coloring agent, a flame retardant,

20 an antistatic agent, or a mildewproofing agent at the
time of preparing a mixture of the polymer (A) and
support (B) as desired. In addition, when a rubber is
used as the support (B), it is possible to mix a rubber
reinforcing agent, a tackifier, a processing aid, an

25 antioxidant, an infrared ray-absorbing agent, an aging
(ozone) resistor, an agent for rubber such as vulcanizing
agent, vulcanizing promoter, vulcanizing aid or
activator, etc.

The foaming may be effected by usual one-step

30 foaming or two-step foaming. The density of the

resultant foamed product 1s not particularly limited.
When the above support (B) is a thermosetting resin,

e.g., it is sufficient that the polymer (A) and the
support (B) are mixed in advance at the time of producing

35 a usual urethane foam sc as to foam a urethane resin
containing the polymer (A). The procedure for such a

process may be the same as that for the production of a



2 May 2003 - 57 pushed by a f~r.ger-tip so as to formconcavities therein.
Seeds (cucunber, Japanese radish, and rice; one seed per oe cgmﬁgw%bg)
~~~ere placed into the thus formed concavities, and the water-ab e
water-retaining 5 :~aterial around the circdfference of the concavities was
br oken down so as to cover each seed. 50 g of exchange water was irrigated

every four days;s@dd the-shatesocah.tha grsamh foepnr¥ehHee ebamesREceve 6
stocks) of the respective plants after 14 dadys wer e observid 10 The water

abscrpt' cn rragri?*f‘?‘(:’a‘ii‘?%nbénﬁ BR§rE806F MSItART JFMF R 2§ Pesvdspevenate

conducted by usHiw e.tf‘@opﬂ‘ajﬂcﬂrbﬁﬁy gbﬁﬁbﬁgw\@tﬁ -feed &t d\k NOnmeher sala@e in
obtai ned in the above Exa

13-17_and Conparat i le 12 in the sanme
manner as descrited% n‘?T‘Ple %hﬁga{s‘bpg. REF™ tSar"é%Lﬂ? sa‘%)‘eogﬁbé\/ﬁel i sh
Fol | owi ng5 Tabl @5 byTablete Wapeepbd 1l Degrereahodr oddy edfn aboyee gobyuner
absor pt a. on~ r.ti.o c ifie o]
Poaren Bx 13 SRR Be R 2 08k 0By Y EHEYTNE p WNLE T FRb R R g
~ 10.3 ~ B. 0 Ipblyasdéyamﬁie-amﬁ~a1@05yby8r6xyllzd@g©undﬂ.ﬁ@ reddt®d~ 9.0

, 12.2 Cor~o E¢.12 %%tef)f%(ﬁ résghcelggugk %ﬁ%ﬁé@%lé%g)ﬂ idy ~~h§ﬂ éhe

wat er -ret ai ni ng support for ant according 2 resent 1nven
used, since théemat-@m@toémiarg APt tWEEDE bsat RERPPA YO@Ly Vvét‘ls-‘rmlha%rmunt

of cal cutumlonée@adoﬁ%%lgewbt}a@e%&arpglm 20 68NERBLNLA JY ant does not

suffer fromcalciumion deficienc dition, since the water absorptl on
magni fi cati on BPLYES9GERNAtEUZHS ta .&ols‘m:vr%%hiwoma@g@drt ké d@Fséed can

supply sufficigpthwaherdte taopkantamodimce s he pbapky @@syyqr@m@@md in
wa~er-retaini ng% raterial ac OI’CI n t.0 th resenqﬁ nérg%gaﬁl on does ECe

obstruct the groWR*GFSACHI Qht & &RE™ME % ferft™ FeFP85§8F5F
ability, such aidmat egeaémanexampllyes of Mine X0BnindBagsnafmbyi d:nemutleca~a

Fer o Gspl anteeodn BUdEbLANnSLOBR cuck AMOVRBEET] 2l £20. P, Prggessed

into varl ous shapes by Lsin ght "base nHt erial ins
natural soil ,reackelivei @@amoﬂgtheeptasﬁbbl g neterbcall gz paige~.y be 5

r educed. BaSE%ﬁgb% na LedDRYE-ELLERLS . { BaGNaLar et aldY dhstibport for

pl ant and pl ant y-gr ow wat er-retaining materi according to tre
present i nventdap kst su%@fﬁ%n@rrﬁméla’élbgaﬁﬂe&tt t(pa bl e sfakhbi 28%u ha of

the plant 10 an Gahqlspeduncédieon as a source for supplying water to t he

| ant re specificgally, these material s can ly water to a
i Thout20nhi by t1ng T RN LIRS BRE L dnaRLRE SRinte A0 RSB R a

wat er - r et ai ni RGP PG tcapub i anf MOdyr gr oawr hgtuwakennidoainliyng mdaerd lad s

of such a mixing device may include, e.g., a Henschel
mixer, ribbon blender, a planetary mixer, a tumbler, a
universal mixer, etc. In addition, examples of the

25 device for kneading a mixture may include, e.g., devices
which is capable of effecting kneading operation under
heating and shearing force, such as twin-screw extruder,
single-screw extruder, co-kneader, Banbury mixer,
krneader, and open-roll device.

30 (Other molding methods)

In the case of pressure-molding method, it is
possible to use, e.g., a dry-type pressure-molding
method, a direct powder pressure-molding method, a wet-
type pressure-molding method, etc. The pressure-molding

35 may be effected by using a roll-type pressure-molding
machine (such as briquette machine), a piston-type

pressure-molding rachine, a screw-type pressure-molding



15 for fluid seeding, farmcultivation, field cultivation, virescence

engi neering, etc. The water-retaining support for plant and plgnh 2003
body-growi ng water-retaining nmaterial according to the pr esent |nvent|on
are effectively usable as a planting 20 natepial for "pot-type" products
such as cell-type shaped seedlings, cor~~nunity pot seedlings, and pot-type

seedl i ngs, the jproduct] o ape-ehrgubat pon tef cwhichi 4 h?/ecm@l Abygbegn
n

i ncreased, partlcularly in protected hgﬁ&lculture u structures.” In

addi tion, wher REEN U8 | (Rifard e FaeErPElL15§Ehd "4n "GCdEMS) sy@kRet | among
resin! r ubber are dise b rass S f -and 1 Hogly - geewi Ag satier 1rsetpﬁlemé’!'9ré1@ted5|@£e a
such a naterlal an be a co Ieteéﬁ f¥nthet|c naterlg( ereby_t he
propagat i on of fAldrdRe theérei eI ¢ hed dBeg) 1 Re P qEéﬁ‘éﬁ%%#?‘%Eﬁd
control | egl. 30 phurtehenxt ke naterpd atal aing ﬁuppﬁ)hé foanplaazmtamh Jolfc 11
body- grov, ~i ng mater-retalnln% mat.erial acc 0 the pre

t
i nvention may BAaSCPYIHEForted i Mt & Hloduet © t Eﬁeﬁg Ega@?iqﬁnqr?qXS
appear ance andussacdleabe, aﬂfaumnﬁﬂaﬁiwwnmalhosepefatbeecobmenMEqnauso

nat ural suppcr d r.etai i ~d_t hegref e d

support and na%érgg gégg? |ng tgé?ﬁgn%¥2§%§% ?ﬁ%e%?ebnaéagbegﬁec vely'%e
utilized as a pearostihdentrepbairorariately selest 2003 prSSSUGQOﬁttVb@
plants. 1 2 NhyuagoéfGQhQng@séreémw%qrngetralaéuovcgaﬁél@g?uhf %epk%&ss

conpri 9ing a pol a calciumion absorption per

lg of the dry W%hfp@ﬁ‘é%é? Sha@omgpaomr&ry Aics |f6h? &ﬁﬁ%ﬁﬂa@?rea@

rnmol per 1g oftdhe sy wsl gBtugbamf 1ar3@ofma\klg%na wgs:@rfe&r@maptﬂmwo
magni fi cation in, ion-exchan %g é& 25C o{ X, 103. 2. A

wat er - r et ai ni ngf <Uppor £ %ﬁ dtordf hYy- 1ot IBFﬁ?iurﬁﬁ@F@Fﬁdthe

pol ymer (A) i moduodtymes @ﬂhiﬂgaﬁypaabdxmbygbeupeb@ndewdxlddﬁaKmﬂ&memf

chai n t hereof ad the conte | t niumsalt of the
car boxy ggroupSh:% sé‘??) ¥ ntn ‘?{per EH% il V\&Lglh{grgrf THRE 'support .

3. Awater-r etpd:anmg:mep,pomas §-orympe anret. acngndangpa@aéﬂau¢mpnpadmem t he

pol ymer (A) i | t Mok af rhoxyl
group bonded ?b fﬂqkﬁﬁf ﬁﬁpq%%%? %re% & ¥§F ég g% ab%gﬁ?pthereof
and the cont effthese a@ldeductmstay & te of - anﬂnﬁhu%¥§a$§ @f Qhé-@&rﬁﬁkyklgroup

is 0.3 to 7 mmle RRsd &OfsHNa dyparei Yhha0imbhed sapeeEt. 04 0A1-30 mm
mater-retalnln% ES port for plants accordlng to claim3, wherein the
I

pol ymerr{ A) FASEy At TEATY-tApSHHIRG . 5P 1Rt BRer sPErAYRE -
support for pbaatslaQCQEdmm@1umuﬂprdadht\MHyﬂbétHﬂ$&mrabpprl$Bs gize

pol yval ent nEt%lt%e cru%h%dc%gg%é%t %{Ouqualle%%:%x%%l 20 mm,
preferably 0.01-10 mm. The cutting may be effected by
using a known method, such as those using a cutter, a

25 pelletizer, etc. The crushing may be effected by using a
known method, such as those using an impact-type crusher
(such as pin mil, cutter mil, skillel mill, ACM
pulverizer, centrifugal crusher), or an air-type crusher
(such as a jet-mill).

30 In the case of a warming and/or a dry-moldin
method, it is possible to adopt various methods such as
extrusion molding, press molding, a combination of
extrusion molding and press molding, and centrifugal
molding, without particular limitation. In the case of

35 the extrusion molding as a representative example, a
mixture according to the present invention is extrusion-

molded into a desired shape, by means of a screw-type



61 6. A water-retaining suppor;: for plants according to claim1, wherein
the polymer (A) is surface-crosslinked. 7. A water-retaining suggepbosor
plants according to claim1l, wherein the counter ion to the chlorine ion is
Na, K, Ca and/or NHQ ion. 8. A plant body=growing water-retaining materi al
eonprising a mxture of a polynmer (A) and a plant bodygrow ng support (B),
t he pol yner (Ayabawvimge»a calicdrumao bdiapsoaptiorn, ol GorekBO-ywe pertlgsdabnt he
dry weight the f... hayi a chlorine. ion_ e f. 0.Q7 - .7§rm) er J.g
of the dry wei éﬁ?at‘ﬁ] r\é/“oa ?alr‘l‘c?’haa{/iéfg?%é%tg'?géb@érlgt‘in%n%r?acghnﬂ|’ca 1f‘g‘n’i n
i on- exchange wahepugh 25C@ief mturtteed (00.t9e #ipl ahAt thedyragriowieng and the
wat er-retainin i al. acgordi &Lham3g, LG a s‘snﬂF)e-' to
a nol ded produglt:.ga&gsz Aspl%é%t oﬁog%-%%o% ng'm£~aer¥\§gfgfergli ?)Lge%%?lerl a £i20
according to chyi wF8ngwhersitherhepEINfEie  A) The aepbrugaen-madidey a
carboxyl groupnbepded 19 thenPalwiRid Ghal /b her £, @Bdtﬁgﬁegglgtp?ro“(rt?icfg |

0 mo

al kali metal salt or ammpnium salt of the carboxyl group Is O:

per | g of the ¥t y-WefgRedt Retesr Prioduck -pl dite KRRV E R B¥i-Ag method can
wat er - r et ai ni nge @t £6&0bd agordkAGwhO mekaion,8.e Whey eby thengobyser (A) is a
pol ymer conprising at least 3 - 17 nmol of c%[ bﬁ&:}yl gqro%ﬁ) bonded.to .t he
pol ymer chai n YHEFEbTSHEPT | GEBEBhESHFY &Si %I‘?tn ggtg) 13nd avppgadation
body- gr o ng watieind etswaih ngs nat er cakcadaaidnngriyd ref jgi nedhtader erpihle
support (B) isdar r.unbber J(_amd/ or.a sy_/%hgtac Eesi n. 2 I\(/Da 2003 .62 13. A

pl ant body- gr dATG Tat B 1%t R AT WG~ haPEr PaYCAccSFTimy (3 HBTHIB, °Ghi ch
furthe~ conprireskicedyigmss 3 .dddind, peaat bddyagdaviing wathez - r et ai ni ng
material according 1.9 Glaife 9., wher e %%Pﬁi. | df ﬁl/gfro‘é -xdosidsﬁic fé%z? from

the group consisting ol: pressure-nolded pelflet- € products; _
crushed produéPpriopgrhated Yorkss sig ket d et sheerHpReenmiidahi dlhe rdidhd i ke

materials or Blioek-(Lke imaterdals ) CWrOfett Pshed-productsef Lamd he ,
heat - nol ded sheet| ~ke material, rod-1ike material, or block~like material;
and cut or cr(#§kediprlodittts MaYord Sufel Fbdfed Shede - Fi kBT FaEERPal, Cod- | i ke
material, or bboeck-like mmeehitlve Brodedimnt dogyngrawyngswaler- et ai ni ng
mat eri al accorgi ng t& claimy9, erein the nol ded product ii a oameg’

mol ded produc®ff®BteR Rt SFIPEPAISTiINT RIS £ 71Dl Ant 5 aBL8PAPRGSEE XA ai m
4, which furthereféfepti see drgangvalneisr netdiceshipredsareal B6AyY6 gmoup. 17.
A wat ennretaining s o] L a 0 Y ol 0 LSisng at
| east b- 17 Mr o?Hg (%%rs g)‘(aﬁltgggﬁﬁ%b(%g%e?%ﬁg p% y}r;r%%A% gi ﬂ%h‘%?ﬂeof
per 1g of thebHeguoki §AY PRekBsf SalReBSi FHOBE donttélr TFsal kbl theetal salt

or arunoni Umﬁ@éés@%emélé%BQXYEhgr QdR kS cBn3 en@® %midﬁ@rpf&d&’étmﬁydry
wei ght of the sugé)oort, t he ggl mer. QA%) having a cal ciumion absorption o~ 0
- 100 ngy per ?% t he* dr§Svei ghELEREPEYT / ﬁa?irng‘eéschl orine ion content of
0.07 - 7 mol (peieddngfetbgrdiy weight thereof and having a water
absorpggon magnifipcati on in,ion--exchagge water at 25C of 1.0 x 101 to 1 .

0 x 107 18_ A wat®t=Tethi nt hgt SuBpor t°f B9  pRaft's 28E8Sr §5d 5 cl ai m 17,

whi ch furt herfexatiipri ses, aa¢pol ywvatentl nebahisalt, ofinse? tiey d2003 63 a

car boxyl CrOUtibacterial agent, deodorant, flavoring agent,
mildewproofing agent, antiseptic, anti-blocking agent,
surfactant, etc., in combiration with the plant body-

30 growing water-retaining material according to the present
invention as desired. It is sufficient that such an
agent is present in the plant body-growing water-
retaining material according to the present invention,
and it is possible to add the agent to the plant body-

35 growing support and/or hydrogel-forming polymer in
advance, or to add the agent before or after the molding

process fcr the support or polymer.



19. A water-retaining support for plants conprising a polyner (A) having a
cal ciumion absorption of O - 100 ng per Ig of the dry weight bRgs

having a chl oxine ion content of 0.07 - 7 nmol per |Ig of the dry I ght

t hereof and having a water absorption magni4d cation in ion-exchange water

at 25C of 1.0 x 101 to 1.0 x 10', wherein the counter ion to the chlorine

ion is Na, K Ca angher JWd$ 4 %a}logre%Pr'tén&a@@wr@&%\&"r‘]guj’\@ﬁﬂef%a' AkRY
mat erial conprising_a m xture of pol a pl ant” bodygrow ng
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magni fication § f‘?%h Ehﬁ de wat er at 25C of 10 to 1D00, and havi ng a

car boxyl 5 gr oumé)omd@dofOushﬁgpalaytm—r@tmniﬂmne@termbme| n the content 0
al kali metal salt aor, ni_.um at f the ar box roup 3.to
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later, the temperature reached the highest value of 72°C.

Further, the reaction mixture was matured at this
30 temperature for five hours, to thereby complete the
polymerization.

The resultant polymer had a water-containing gel
state. This polymer was stirred by a kneader (trade
name: BENCH KNEADER PNV-1, mfd. by Irie Shokai; number of

35 revolutions 70 rpm) for about 2 hours to thereby shred
the polymer. Further, 35.5 g of 50 % agueous calcium
chloride solution was compounded therewilth, and the
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mixture was stirred with a kneader for about 2 hours to

The resultant product was subsequently heated
and was crushed to thereby obtain a

be mixed.
and dried at 110°C,
water-absorbing resin (hydrogel-forming polymer) having

an average particle size of 450 micron (measured by means

5
of Micro-track FRA Particle Size Analyzer (trade name),
mfd. by Nikkiso Co.).
Example 2

10 A water-absorbing resin was prepared in the same
manner as in Example 1, except that 71 g of 50%-agueous
calcium chloride solution was used instead of 35.5 g of
the 50%-acqueous calcium chloride solution at the time of
adding the inorganic salt solution to the kneader used in

15 Example 1.

Example 3
A water-absorbing resin was prepared in the same

manner as in Example 1, except that 106.5 g of 50%~-

20 agqueous calcium chloride solution was used instead of
35.5 g of the 50%-agueous calcium chloride solution at

the time of adding the inorganic salt solution to the

kneader used in Example 1.

Comparative Examp: e 1
A water-absorbing resin was prepared in the same
except that 23.9 g of calcium

Ny
Ui

manner as in Example 1,
hydroxide was used instead of 35.5 g of the 50%-aqueous

calcium chloride solution at the time c¢f adding the
inorganic salt solution to the kneader used in Example 1.

30
Comparative Example 2
Into a one-liter beaker, 230 g of acrylic acid,
186.7 g of 48%-aqueocus sodium hydroxide solution, 1.0 g
35 of pentaerythritol triallyl ether, and 582.3 g of water

were added, and the resultant mixture was cooled to 10°C.

The resultant solution was added to an adiabatic
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polymerization vessel, was bubbled with nitrogen so as to

adjust the dissolved oxygen of the solution to 0.1 ppm,

and then 0.023 ¢ of 35%-agueous hydrogen peroxide

solution, 0.00575 g of L-ascorbic acid and 0.23 g of

potassium persulfate were added thereto. About 30
a polymerization reaction was

=

minutes after the addition,
and about 2 hours later, the temperature

initiated,
Further, the reaction

reached the highest value of 72°C.
mixture was matured at this temperature for five hours,
to thereby complete the polymerization,

The resultant polymer had a water-containing gel
state. This polymer was stirred by a kneader for about 2
hours to thereby shred the polymer. Further, 23.9 g of
calcium hydroxide was compounced therewith, and the
mixture was stirred with a kneader for about 2 hours to
The resultant product was subsequently heated
and was crushed to thereby obtain a

be mixed.

and dried at 110°C,
water-absorbing resin having an average particle size of

450 micron.

Comparative Example 3
A water-absorbing resin was prepared in the same

manner as in Example 1, except that 104.9 g of 50%-

agueous calcium nitrate solution was used instead of 35.5

g of the 50%-agueous calcium chloride solution at the
time of adding the inorganic salt solution to the kneader

used in Example 1.

Comparative Example 4
A water-absorbing resin was prepared in the same
except that 104.9 g

manner as in Comparative Example 2,
of 50%-aqueous ca’cium nitrate solution was used instead

of 23.9 g of calcium hydroxide at the time of adding the
inorganic salt solution to the kneader used in Example 1.

Example 4
10 g of commercially available polyacrylic acid-type
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(trade name: Sanfresh ST-500D, mfd. by Sanyo

hydrogel
Chemical Industries, Ltd.) was swollen with 4 L of
L of CaCl, solution (Ca

distilled water, and then 1 L
concentration 0.28 %) was added thereto, and

content 1 g,
The thus

the resultant mixture was sufficiently stirred.

obtained product was left standing for about 2 hours

while being occasionally stirred, the resultant gel was

filtered by using a mesh (fineness of the mesh: nylon
mesh filtration cloth, 250 mesh, mfd. by Asaka Roshi
trade name N-No250ED), and the gel was dried in

Company,
(120°C) for one hour. After the drying, the

a dryer
resultant product was crushed by a mortar into gel

powder.

Comparative Example §

10 g of Sanfresh ST-500D used in Example 4 was
swollen with 4 L of distilled water, and then 1 L of

Ca(NO,), soclution (Ca content 1 g) was added thereto,
The thus

and

the resultant mixture was sufficiently stirred.
obtained product was left standing for about 2 hours

while being occasionally stirred, the resultant gel was

filtered by using a mesh, and the gel was dried in a

dryer (120°C) for one hour. After the drying, the
resultant product was crushed by a mortar into gel

powder.

<Germination activity test using white radish sprouts>
Germination activity tests were conducted with

respect to the water-absorbing resins obtained in the

above Examples 1-4 and Comparative Examples 1-5 by using

hite radish sprouts in the manner as described

hereinabove. The thus obtained results are shown in the

following Table 2.
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Comparative Examp.e 6
With respect to four kinds of commercially available
San-Fresh,

polyacrylic acid-type hydrogels (trade name:
mfd. by Sanyo Chemical Industries, Ltd.; Acryhope, nfd.
by Nippon Shokubai K.K.; trade name: Diawet, mfd. by
Mitsubishi Chemical K.K.; and trade name: Sumicagel, mfd.
by Sumitomo Chemical K.X.), the calcium ion absorption,
chlorine ion content, and water absorption magnification

were measured, and germination activity tests were

conducted by using white radish sprouts. The thus

obtained results are also shown in Table 1.

Comparative Example 7

10 g Sumicagel used in Comparative Example 6 was
added to about 100 ml of a saline solution having a
sodium chloride concentration of about 0.6 w%, and
stirred sufficiently. When the gel was swollen, and no
released water was observed, the product was dried

(120°C, for three hours), and then crushed by using a

mortar to thereby obtain gel powder.

Comparative Example 8
10 g the hydrogel prepared in Example 4 was added to

about 300 ml of a saline solution having a sodium
and stirred
the product was

chloride concentration of about 3.0 wg,

sufficiently. When the gel was swollen,

dried (120°C, for 5 hours), and then crushed by using a

mortar to thereby obtain gel powder.

Example 5

"Water-absorbing resin A" (as shown in Table 2)

having a calcium ion absorption of 85.4 (mg/g), a

chlorine ion content of 1.6 (mmol/g), a water absorption

magnification of 309 (g/g) was obtained in the same
manner as in Example 1

"Natural Silica Sand No. 4" (particle
and the

Silica sand

size 20-65 mesh, mfd. by Tsuchiya Kaolin Co.)
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above water-absorbing resin A were mixed with each other

in a weight ratio of 85:15 by using a Henschel mixer at a

rumber of revolutions of 100 rpm, for 15 minutes.

Further, the resultant mixture was pressed at 2,000 kg/cm

(line pressure) at room temperature, by means of a

brigquette machire (mfd. by Shinto Kogyo Co.) to thereby

obtain a plant body-growing water-retaining material in

the form of pellets of about 4 mm in size.

Example 6

A plant body-growing water-retaining material was

prepared in the same manner as in Example 5, except that

"Natural Silica Sand No. 4", "Water-absorbing resin A",

and "Ruckstar CB-2" (styrene butadiene rubber, mfd. by
ink Co. were used in a mixing weight ratio of

Dainippon
"Natural Silica Sand No. 4"

85 : 15 : 1, instead of the
and "Water-absorbing resin A" in a mixing weight ratio of

85 : 15 as used in Example 5.

Example 7

85 parts of "Natural Silica Sand No. 4", 15 parts of

the Water-absorbing resin A prepared in Example 1, and 20

parts of "crushed pulp" were mixed with each other in
their powder state by using a Henschel mixer at a number
of revolutions of 100 rpm, for 15 minutes. Further, the
resultant mixture was uniformly mixed by using a Henschel
of revolutions of 100 rpm, for 3

mixture was sprayed with 30 parts of

mixer at a number

minutes while the
water. Then, the resultant mixture was charged into a

chopper (trade rame: Disk Pelleter, mfd. by Fuji Powdal
so that it was extruded into a rod-shaped product

Co.)
This rod-shaped product was cut into

(diameter of 4 mm).
5 mm-long pieces, and thereafter charged into a drier
(trade name: Model SPHH-200 Safety Oven, mfd. by Tabai-
Espek Co.) so as to be dried at 80°C for two hours, to
thereby obtain a plant body-growing water-retaining

material in the form of pellets.
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Comparative Example 9
A plant body-growing water-retaining material was
except that

prepared in the same manner as in Example 5,
"Sanfresh ST-500D" was used instead of the "Water-

absorbing resin A" used in Example 5.
Sanfresh ST-500D: polyacrylic acid-type hydrogel,

average particle size 450 micron, calcium ion absorption

164 (mg/g), chlorine ion content 0 (mmeol/g), water
absorption magnification of 302 (g/g), mfd. by Sanyo

Chemical Industries Co.

[Degree of plant growth (1)]
5 kg of sandy soil (e.g., river sand) was charged

into a plastic planter having sizes of 30 cm x 20 cm 20 x

cm.
Soil which had been obtained by adding 1.3 kg of a

plant body-growing water-retaining material (each of

those of Example 5-7, and Comparative Example 9), and 0.5

kg of a chemical fertilizer (nitrogen: phosphoric acid:

potassium =1 1l : 1) to 8.7 kg of sand soil, and

sufficiently mixing with each other, was charged into the

above planter so as to form a layer, and the planter was

sufficiently watered. Thereafter, the ease of mixing

(i.e., uniformity, prevention of "aggregates" formation)

of the plant body-growing water-retaining material into

the soil was observed with the naked eye, and cucumber,

Japanese radish, and rice plants were respectively seeded

into the planters.

irrigated every fcur days,
respective 12 stocks) of the respective

50 g of ion exchange water was
and the states of the growth

(mean values of
plants after 14 days were observed.

[Ease of mixing of plant body-growing water-retaining

material into soil]
The ease of mixing of the plant bodv-growing water-

retaining material into the soil was observed with the
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naked eve. The evaluation was conducted according to th

following evaluation standards.
C: uniform mixing was observed.
St Slight non-uniformity was observed (i.e., gel

blocking was not formed, but slight non-uniformity was

recognized by naked-eye observation).

x: Gel blocking was formed, and non-uniform mixing

was observed.

Degree of plant growth (l) tests were conducted by
using the plant body-growing water-retaining materials
obtained in the above Examples 5-7 and Comparative
Example 9 in the same manner as described above. The
thus obtained results are shown in the following Table 3.

e

Table 3

" Cegree of growth of above- : Easiness of mixing of 1

L greound portion {(cm) , Plant-growing water-

i Cucumber | White [ Rice i retaining material into i
L ' / radish ! | sozl '
[Ex. 5 | 12,0 . sl 12,1 O ]
| Ex. 6 | 11.8 ’ 9.0 12.5 | o
| Ex. 7 I 315 | 8.0 « 10.2 | O 1
Comp. Ex. 9 20 : 1.8 1.3 X '

Example 8

"Perlite No. 3" (obsidian, mfd. by Nihon Cement
Co.), “"Water-absorbing resin A prepared in Example 5",
and "Powder Resin EVA5015M" (thermoplastic EVA resin,
Co.) were mixed with each other in
200 g of the resultant

mfd. by Tokyvo Ink Mfg.

a weight ratio of 10 : 1 : 5.
mixture was charged into a pot having a capacity 250 cc,
the surface of the mixture was flattened. Further, the
mixture was heated at 140°C for 30 minutes, and then was
cooled to room temperature, to thereby prepare a plant

body-growing water-retaining material having a shape-
retaining property.
Example 9

"Perlite No. 3"
Co.), “Wwater-absorbing resin A prepared in Exanmple 5",

(obsidian, mfd. by Nihon Cement
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magnification of 244 (g/g) was obtained in the same
manner as in Example 4. Further, a plant body-growing
water-retaining material having a shape-retaining

property was prepared in the same manner as in Example 9

a

except that the above "Water-absorbing resin B" was used
25 instead of the "Water-absorbing resin A" prepared in

Example 5" as used in Example 9.

Example 11
"Perlite No. 3" (obsidian, mfd. by Nihon Cement

30 Co.), "Water-absorbing resin A prepared in Example 5",
and "ES-Fiber" (polyethylene-polypropylene composite
fiber, average fiber length 500 micron, fiber diameter 5
micron, Chisso Co.) were mixed with each other in a
weight ratio of 10 : 1 : 5 in the same manner as in

35 Example 10. 200 g of the resultant mixture was charged
into a pot having a capacity 250 cc, the surface of the

mixture was flattened. Further, the mixture was heated
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Comparative Examrple 11

A plant body-growing water-retaining material was
prepared in the same manner as in Example 11, except that
30 "Sanfresh ST-500D" was used instead of the "Water-
absorbing resin A" prepared in Example 5.

[Degree of plant growth (2)]
Each of the plant body-growing water-retaining
35 materials having a shape-retaining property (each of
those of Examples 8-12, and Comparative Example 10 and

11) was immersed iIn a fertilizer solution (Hyponex 20-20-
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mixture was kneaded at 150°C for 10 minutes by using an

open-roll, and was press-molded at 180°C by means of a
machine (trade name: Shind-type SF type 0il Pressure
Press, mfd. by Sindo Kyogyo Co.) to thereby obtain a

30 sheet having a thickness of 1.5 mm. This sheet was cut
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A plant body-~growing water-retaining material was
prepared in the same manner as in Example 13, except that
25 an "ethylene-vinyl acetate copolymer" (trade name:

Evatate R5011, mfd. by Sumitomo Chemical Co.) was used

instead of the "thermoplastic urethane resin" as used in

Example 13.

30 Example 17
The water-absorbing resin A of Example 5, styrene-

butadiene rubber (SBR, trade name: Exxonbutyl 268, mfd.

by Exxon Chemical Co.) and a foaming agent

dinitropentamethylene tetramine) were used, and these
35 materials according to the following mixing ratio were

kneaded for 10 minutes by means of an open-roll machine,

to thereby prepare a sheet having a thickness of 3 mm.



1 10% 9% ()- | MLO% % ()-gqNcOf O OPPP| [ : dX710Z" . 9$10%&' ()-9
S f,#s$10% 9% ()-M f, #s$10%&' ()-M f, #s$10%&' ()-M ! 109 9& () - May,2003
t Z9%40%& ()- PQORRRR R RUT310 Y 109884 ()- $f 10988& () - 10706 0~ 54 SNo7

| 93109 9& ()-9!". 9510%& ()-9 . 9$1096 %&-( p69'-RSTTTWV] [ : uT310
F Sy$10%#& ()-' " Sy$10906& ()-' Sy$10%& ()-' t $10%BESHE ()-

_$10%9008 () 183004 85 bpVMIHEH XExSX @k@ﬁ@éd 904 0% hreQUIARIRA W4
E, +#109%0& ()-5 ", +#10%#&! g  +H10%18) 4%

Sy$100& () -, BBEOBSEERET 3F6FKLY0NEAEE O AaIRETLRT) 1 4R160E9E:20) - 410%GHG

& ()-4 minutes, the metal mold was removed and the product was
9010%6#CG&' () - kS7310! 10%6G#G& - AKY4 QU%HCE& ( 0964
() - 4109%HGS ()2 +§£65’&§#€&e%’ £1657389S 34-1‘0@1 C??gﬁiréc‘f/

AKL0UHE! () - 4VOVKHGCE! Tbeﬁé@(f(ﬁ@!?fYYtbeBi:@%ﬂ@&n(t) flb]a&%ﬁiq&:céduéﬂOWG&u(t) 41

ngfﬁsS%WQ%@%A@@%@%%S%&W oSS BEfcL00G#GE: () - 4@AYM

YRYSYC YmYn YX X@KLOYGHGS, () - 410UGHGE' () - 4K10UGHGE' () - 410934 G () - 4KnYzY{ Y| YY
YYYpX<3L0UGHGY! () - 4HHOUTEGR (1 ALOUGHGR () - 4KLOUGHGS! () - 410%4G#GR! () - 4YYYYYY
YYsW310%GHGE' () - 4T0%#GE ()~ 4K10°/G#G& () - 410%G#GE () - AK( LOUGHGE' () - 4YYYYYY
YYI L, 310%G#G&' () - 41~@%§#G@9(%Q12P1m)@3#@§{1} A109THRAEFS410%G4GE' () - 4109GHGE. (

) - AKYYYGYZZ Zinc oxide égv
71 TOL0VUHGE! ( ) - AKLOOHCR (). 41000 _ 4109%GH#GR () - 410%GHGE' () - 4K

Z(Z9zPzZuzzz|[: 93 I8 §§&S(L)1fo01o%L&9( aXY 00668 () - % 0Z1098&' () -

V0Z10% 6&' () - Promoter (DM; dlbenzoth¢azyl dlsulflde) ar

2109978 () - 22277777k ST3L- 1094838 OL- 109868%& () - 0%8$§ ,L-10
UB8$E () - @- 10YB8SE-EFE B Z25 25877k 3’193?00)‘?&3%& (\)-@- 10%38$& ()- @ 10%38$& (
)- @- 10°/$8$& ()- QAraoysB8s& () 1@, |pa3:&%8$& () - @Z2272ZZkK+3L- 109$8%$&' () - @.-

10948% @- 10 @,, &L- 10988%& () - @- 10%$8%$&' () - @222
[[[[ks§§(L) L- 10%?@%'{‘@@% %85652%% 8 a- % i ()-8, &L- 10%58$&' 8 @- 10
9$8%& ()-@b[[[[[[|[:83L- /; 109B& () 0| 1098& () - "% 0D10YB&' () -

P<&Y10907&' ()co Yllé’t/fvé@fﬁ)am EQ&Y%OW& O-CI0C00Y V& vua L$10W& ()-
10% & ()- $y wgﬁ 2#109B88&' ()-mA\] AW [[:vW4
“fyf #10% & () f%f&ﬁ@%&?’?‘?y 9rPWMo grCFetaipgnonmp gyialb was
L$10%& () dEh9q & f ) the s @n@ahhnvbd as/ Ehoﬁﬁ@&pﬁk‘ 13, /% & dnat

0
/@f@%Ofl 8.8 ()"Saé\‘“?g‘?ﬂ‘%flgﬁ/%{%@&%%m‘"a§%iﬁa é@s%gdgeém%e& Water-1006 & () -
$y10% & () - 1A Yesi#10% 9Led ) in*HXdrpebgfilB. vU4 u L %40% & ()-
Sanfresh ST-500MPS: polyacrylic acid-type hydrogel,
average particle size 35 micron, calcium ion absorption
164 (mg/g), chlorine ion content 0 (mmol/g), water
25 absorption magnification of 302 (g/g), mfd. by Sanyo

Chemical Industries Co.

[Degree of plant growth (3)])
Each of the plant body-growing water-retaining

30 materials having a shape-retaining property (each of
those of Examples 13-17, and Comparative Example 12) was
immersed in a fertilizer solution (Hyponex 20-20-20, 1
g/L, mfd. by Hyponex Japan Co.) so that the material
fully absorbed water, and thereafter, charged into a

35 flowerpot (material: pottery) having a capacity of 1L,
and the surface of the material was leveled. The upper
surface of each of the thus obtained samples was strongly
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one concavity) were placed into the thus formed

concavities, and the water-absorbed water-retaining

around the circumference of the concavities was

5 material
50 g of exchange

broken down so as to cover each seed.

water was irrigated every four days, and the states of

the growth (mean values of respective 6 stocks) of the

respective plants after 14 days were observed.

The water abscrption magnification and degree
(2) tests were conducted by using the plant
the

10 of

plent growth
body-growing water-retaining materials obtained in
13-17 and Comparative Example 12 in the
The thus obtained

above Examples

same manner as described above.

5 results are shown in the following Table 5.
Table 5

Degree of growth of above-ground

portion (cm)
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Comp Ex 12

Industrial Applicability
When the water-retaining support for plant according
20 to the present invention is used, since the water-
retaining support absorbs therein only a small amount of

calcium ions and has a suitable chlorine ion content, a

plant does not suffer from calcium ion deficiency. In

since the water absorption magnification of
the support can

addition,

25 such a support is sufficiently large,
supply sufficient water to a piant.
Since the plant body-growing water-retaining

raterial according to the present invention does not

obstruct the growth of a plant, and is excellent in

30 water-abscrbing ability, such a2 material can supply
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soil, the weight of the planting material can large.y be

5 reduced.

Based on the above effects, the water-retaining
support for plant and plant body-growing water-retaining
material according to the present invention can support
or hold a plant at the time of the growth of the plant
and can also function as a source for supplying water to

10
More specifically, these materials can supply

the plant.
water to a plant without inhibiting the growth of the
plant, when the support is used as a water-retaining

support and plant body-growing water-retaining material

15 for fluid seeding, farm cultivation, field cultivation,
virescence engineering, etc.

The water-retaining support for plant and plant
body-growing water-retaining material according to the
present invention are effectively usable as a planting
material for "pot-type" products such as cell-type shaped
seedlings, community pot seedlings, and pot-type
seedlings, the production and circulation of which have

rapidly been increased, particularly in protected
In addition, when an

20

horticulture under structures.

25 inorganic material and an organic synthetic resin/rubber

are used as a plant body-growing water-retaining

material, such a material can be a completely synthetic

material, whereby the propagation of microbes therein,

and the decay thereof can easily be controlled.
the water-retaining suppert for plant and

30 Further,
plant body-growing water-retaining material according to
the present invention may easily be formed into a product

which is beautiful in its appearance and is clean, as
compared with those of the conventional natural supports

35 and water-retaining materials, and therefore the support

and material according to the present invention can

effectively be utilized as a planting material for in-
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1. A water-retaining support for plants comprising a
polymer (A) having a calcium ion absorption of 0 - 100 mg per
lg of the dry weight thereof, having a chlorine ion content
of 0.07 - 7 mmol per lg of the dry weight thereof and having
a water absorption magnification in ion-exchange water at

25°C of 1.0 xx 10* to 1.0 x 10°.

2. A water-retaining support for plants according to
claim 1, wherein the polymer (A) is a polymer having a
carboxyl group bonded to the polymer chain thereof, and the
content of alkali metal salt or ammonium salt of the carboxyl
group is 0.3 to 7 mmol per lg of the dry weight of the
support.

3. A water-retalining support for plants according to
claim 1, wherein the polymer (A) is a polymer comprising at
least 3 - 17 mmol of a carboxyl group bonded to the polymer
chain thereof per 1lg of the dry weight thereof, and the
content of alkali metal salt or ammonium salt of the carboxyl
group 15 0.3 to 7 mmol per lg of the dry weight of the

support.

4. A water-retaining support for plants according to
claim 3, wherein the polymer (A) is a polyacrylic acid-type

polymer.

5. A water-retaining support for plants according to
claim 3, which further comprises a polyvalent metal salt of a

carboxyl group.
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7. A water-retaining support for plants according to
claim 1, wherein the counter ion to the chlorine ion is Na,

K, Ca and/or NH, ion.

8. A plant body-growing water-retaining material
comprising a mixture of a polymer (A) and a plant body-
growing support (B), the polymer (A) having a calcium ion
absorption of 0 - 100 mg per 1g of the dry weight thereof,
having a chlorine ion content of 0.07 - 7 mmol per lg of the
dry weight thereof and having a water absorption
magnification in ion-exchange water at 25°C of 10 to 1000.

9. A plant body-growing water-retaining material
according to claim 8, which has been shaped into a molded

product.

10. A plant body-growing water-retaining material
according to claim 8, wherein the polymer (A) is a polymer
having a carboxyl group bonded to the polymer chain thereof,
and the content of alkali metal salt or ammonium salt of the
carboxyl group is 0.3 to 7 mmol per lg of the dry weight

thereof.

11. A plant body-growing water~retaining material
according to claim B, wherein the polymer (A) 1s a polymer

comprising at least 3 - 17 mmol of a carboxyl group bonded to

the polymer chain thereof per lg of the dry weight thereof.

12. A plant body-growing water-retaining material
according to claim 8, wherein the support (B) 1s a rubber

and/or a synthetic resin,
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15. A plant body-growing water-retaining material
according to claim 9, wherein the molded product is a foamed
molded product.

16. A water-retaining support for plants according to
claim 4, which further comprises a polyvalent metal salt of a

carboxyl group.

17. A water-retaining support for plants comprising a
polymer (A) comprising at least 3 - 17 mmol of a carboxyl
group bonded to the polymer chain thereof per 1lg of the dry
welight thereof, wherein the content of alkali metal salt or
ammonium salt of the carboxyl group is 0.3 to 3 mmol per lg
of the dry weight of the support, the polymer (A) having a
calcium ion absorption of 0 - 100 mg per 1lg of the dry weight
thereof, having a chlorine ion content of 0.07 - 7 mmol per
lg of the dry weight thereof and having a water absorption

magnification in ion-exchange water at 25°C of 1.0 x 10! to

1.0 x 107,

18. A water-retaining support for plants according to
claim 17, which further comprises a polyvalent metal salt of
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a carboxyl group.

13. A water-retaining support for plants comprising a
polymer (A) having a calcium ion absorption of 0 - 100 mg per
lg of the dry weight thereof, having a chlorine ion content
of 0.07 - 7 mmol per 1lg of the dry weight thereof and having
a water absorption magnification in ion-exchange water at

25°C of 1.0 x 10' to 1.0 x 10°, wherein the counter ion to the

chlorine ion is Na, XK, Ca and/or NH, iom.

20. A plant body-growing water-retaining material
comprising a mixture of a polymer (A) and a plant body-
growing support (B), the polymer (A) having a calcium ion
absorption of 0 - 100 mg per lg of the dry weight thereof,
having a chlorine ion content of 0.07 ~ 7 mmol per 1lg of the
dry weight thereof, having a water absorption magnification
in ion-exchange water at 25°C of 10 to 1000, and having a
carboxyl group bonded to the polymer chain thereof, wherein
the content of alkali metal salt or ammonium salt of the
carboxyl group is 0.3 to 7 mmol per lg of the dry weight

thereof.

21. A plant body-growing water-retaining material
comprising a mixture of a polymer (A) and a plant body-
growing support (B), the polymer (A) being a polymer
conmprising at least 3 - 17 mmol of a carboxyl group bonded to
the polymer chain thereof per 1lg of the dry weight thereof,
having a calcium ion absorption of 0 - 100 mg per lg of the
dry weight therecf, having a chlorine ion content of
0.07 - 7 mmol per 1lg of the dry weight thereof and having a
water absorption magnification in ion-exchange water at 25°C

of 10 to 1000.

22. A plant body-growing water-retaining material

comprising a mixture of a polymer (A) and a plant body-
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growing support (B) comprising a xubber and/or a synthetic
resin, the polymer (A) having a calcium ion absorption of

0 - 100 mg per lg of the dry weight thereof, having a
chlorine ion content of 0.07 - 7 mmol per 1g of the dry
weight thereof and having a water absorption magnification in
ion-exchange water at 25°C of 10 to 1000.

23. A plant body-growing water-retaining material
comprising a mixture of a polymer (A), a plant body-growing
support (B) and a binder (C), the polymer (A) -having a
calcium ion absorption of 0 - 100 mg per lg of the dry weight
thereof, having a chlorine ion content of 0.07 - 7 mmol per
lg of the dry weight thereof and having a water absorption
magnification in ion-exchange water at 25°C of 10 to 1000.

24. A water-retaining support for plants comprising a
polyvalent metal salt of a carboxyl group and a polyacrylic
acid-type polymer (A) having a calcium ion absorption of
0 - 100 mg per 1g of the dry weight thereof, having a
chlorine ion content of 0.07 - 7 mmol per 1lg of the dry
weight thereof and having a water absorption magnification in

ion-exchange water at 25°C of 1.0 x 10 to 1.0 x 10°.



