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PLANT BCDY- GROA' NG WATER- RETAI NI NG MATERI AL 5 Technical Field The gresent
f'fivention relates to a water-retaining support (or carrier) f&Mpf hr$24hd
a plant body-grow ng water-retaining materi al -.whi ch can support or--hold a
10 plant at the tinme of the growh of the plant and can al so function as a
source for supplying water to the pl an I fically,
invention relates to a mater-retalnlngbgﬁg%g?gqgﬁf pl ant andlmmumnmmmmmmn
body-growi ng water-retaining material which can supply water to a-l&« pl ant
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cultivation, field (or bare gro 3 M nce (or greenlng)
engi neerifg, etc. 20 Background Art Polycarboxyllc aci d-type highly

wat er - absor bi n S|ns ally polyacrylic acid-type polyners, which
have been used%‘ épgggﬁﬁﬁ%tlty for diapers, nenstrual 25 goods, etc.,

are also used in thd‘hfe qudas(ﬁmagirrimthtimn debatest hei B Wadepenrsteasmessy and
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cul tivatjpn, O‘bl%'ﬂltt 'a‘(:att'l‘fén ﬂ@neswytt@'éro&p&’h ub | {:Héngéﬁh‘é' IEmd gan also

mater-retalnlng However, it has” been recogni z
convent i onal Iu?&@rl;ﬂni @Sad EQURSE HRE @éﬂ’%lié%rf%c‘t’ai:ﬁé 89 §F6\NPH3@1*1 a

plant, and par Mogdl apleli flike)l 165Ushed gméé@dtlﬂm&mtwﬁ eb1bhasr eet a

ori |nat|on and root elo tion when the h 0 els e used in an angunt
excgedlng t hej pater- retgyﬁing support é%r>5¥a§ lant bogy grog?ng

water-retaining material which can supply water to a
15 plant without inhibiting the growth of the plant, when
the support is used as a water-retaining support for
fluid seeding (or seeding using a fluid), farm
cultivation, field (or bare ground) cultivation,
virescence (or greening) engineering, etc.
20
Background Art
Polycarboxylic acid-type highly water-absorbing
resins, especially polyacrylic acid-type polymers, which
have been used in a large quantity for diapers, menstrual
25 goods, etc., are also used in the field of agriculture
due to their inexpensiveness and excellent water-
retaining ability.
For example, hydrogels of the polyacrylic acid-type
polymers have been used as a support for fluid seeding;
30 or a water-retaining support for virescence engineering,
water-saving cultivation, or cultivation on sandy soil,
by utilizing their water-retaining ability.
However, 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 in an amount exceeding their
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'r - 2 appropriate anount (Kazuo Kawashima, et al., "Influences of Highly
Wat er - Absor bing Polyner Materials on Initial Gowh of Crops,” Sand Dune
‘Research, 31(1), 1-8, 1984). Particularly, when the conventi onal

pol yacrylic 5 acid-type hydrogel is used as2a-support for tissue culture, a
support for fluid seeding, and a support for virescence engineering, a

plantlet, seed, [ ct nt acity
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aci d-type reS|Elggrkegl%au%@Jm 5§t§§égf%é§55%a@tp£ gthﬁégere has been

reported an experivent wherein di ter was a sor into a
crosslinked SOGDQNﬁp@KyaGmeade§$E¥iRQ)q§id1ﬁY@%.hy@r@gel, and the thus

obtai ned qydr OQEEr‘é@gr%ali%%:j rIo%tC(Hltl%q[nasﬁedjr? Ha %&ab@ténaaéltshda% beans

for respective perio 12, 24 and 48 hours and_t hen the
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Materials on Initial ops, " Sand e Research, 31
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1984). As a result ofF §86h3dgPe q%gnqgcqqn HeeE teb%r?eﬂaéﬂavh?ﬁ%

grow h of root Shwaoﬁ&ehedbna&uwlmﬁqzlafc |amtdte;}qa§ehpctr@g@nber usedds,
when theﬁ_are caused %o caon act the h for.36 to 4& hﬂgrs, and t hat
the i nhi'thiti on®8f ?r 88 e§r5ﬁtﬁ;®é§gaﬁ #ngqqfqtﬁfc - 3 of

ki dney beans. E&ulthertibn, hahebeénn@eﬂamme@ﬂﬂthetﬁupt is inhibited when

a-napht y! am nes 0g1 dbald 3Bk by cof <hae deagatas redi e feckiped Wigg (e

root i s caused 1o contact the above- for urs or nore.
In this 5 repor@Otsméhlgﬁeﬁ@ﬁeﬁnﬁpbﬁﬁl6@ @m@anﬂﬂxﬁhﬁuﬁfﬁﬁ¢kk%®c%h%re

presunmabl y att@h@ggapgeagglagfggb Lhat the plant cannot effectively use the
water cqontained in the En er hand, it has been reg rted

hyd the
that, wdén 10 rice 2888 ﬁé? P%Swﬁfoﬁ 2 W&&ﬂ&&ﬂnQMnﬁﬂF dd e e praifed by
causi ng crosslhekedosedi ugmlaet;yéact:ystn@trestmgalaserotly\wi@rhcamt:tdwtry;tehe

Process Oh el O%h BABLIRNSNpUBL,E0RER Bl R L TN GRAD ey oot
been reported an experiment wherein distilled water was
absorbed into a crosslinked sodium polyacrylate so as to

25 form a hydrogel, and the thus obtained hydrogel was
caused to contact seeds of cucumbers and kidney beans for
respective periods of time (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(1l), 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 they are caused to
contact the hydrogel for 36 to 48 hours, and that the
inhibition of root growth was also observed in the case



15 "Utilization of Hi ghly water-Absorbing Polymer as Virescence Engi neering
Material ," Techni qgues of Virescence Engineering, 9(2), 11-15, 1983). In
this report, however, no hindrance in the root origination was observed
when the hydrogel was dialyzed with tap watér~ 20 but the recovery of the
root growmh was not observed even when the hydrogel was dialyzed with

distilled watelor Widnhd@speshs! 0 thl-ehBheNeRER@R, Heerd NHepdod tuhdt £8e
presuned that, when the hydrogel is washed or dl%%yzed with a weak

el ectrol ytic senaprcslanize-eupdhaieg, abhdi2y wdt dheammthiwas f or ce
toward the hydrogel s weakened,. and_ihe_m grat.i f ter fromt el
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reference, this phenonmenon is presunmably attributable to a fact that the
water in the s&di9FiA9Sdi-yacryl ate hydrogel is less liable to be - 4

utilized by a plant orAxmtesstidechaiyeit iiahapebar ebpbetedbean tGonsieder ed
t hat the, | nhibition ofc%$e rowh of a plant in @ hxdrgggl cgngrising an
alkali nEtal sdf€Sfes § ﬁ%@ﬁ’ﬁﬁ?ﬁgé? TRI&Ei WhisNaPeA BGPBbl e to the
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pl ant. An obje f.th resent ., i.nvent.i I r QYi a er-retaining
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hydr ogel wat er orégainaitrigns Wasorabsarvamt efetiows t hengranceain. throtrhet

obj ect of the s \VATa) ol j ; Vj = et ai gL ngqsupport for
pl ants which hggg,g%gfé?¥}3%%?%ﬁ$%éﬁ%%%§Xﬂ%§ﬁ%%r§% %m%géfhg¥ g%'fhe 15
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cause an i nhi biz i-@8 c@hcle0@n APl Mutdr 1 [ 00fehPNgREE09s A further
obj ect of the gtesent i nventi.on is to provide a plant body-grow ng

vat er - r et ai ni nY*REEERPIEL G IMTCET IRY & Fdod War ket = rk¥83 hi ngtAbFPEEy and
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With respect to this phenomenon, in this report, it is
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



As a result of further study based on the above 30 di scovery, the present
i nventors have al so found not only that the calciumion-adsorbing ability
in the hydrogel has an inportant effect on the inhibition of root
origination or the inhibition of root elongati-on of a plant which is in
contact with the hydrogel; but also 35 that, in conbination with the

above-nentiomm%ggﬁf%éwnﬁpnaaﬂ§gﬁ ing ability, chlorine ions present in the
hydrogel al so have ‘an inportant effect on the inhibition - 5 of root
origination or on tHsS | #SBriPed 8PoVBet 18 HagatiesietFEarpIkeR which is in

contact with tReiBHON - tPabD ERE0SHAELOE 1AV R it®2 Hiow1eSenta i PRt on
relates to a water-retainin sgﬁgort,for Bla s.gonprising a
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per 1 g of the crosakigtdd thel eaérybayi agid dbl atitid bumaklententtHd fdct
0.07-7 mmol per_,1 f the dry. weight, thereotf, .and havi wat.er
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103; and to a piltdntidsstybyridve nglawt er-retai ning material conprising a
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state" unl ess oEN@TWISE idtiew sharpditafey. parhsswbhch daspsalviess the
distribuied or s¢oheWifd o Bt 0 y Al in a
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wat er therein. SBEPOROENTVUNREYi Fy TR PRHEC¥ndEhAti on The reason that the

wat er-retaini ng car pntHed d¥ At aSCOof Kk NGréOehbei RTBRCRALNI R%ERL ON has a
wat er 25 retalnln%. bility conparable to that of %he C nventlﬁna&lt

pol yacrylic acPd<t 3}%@ Ry ~I5the PR eSS Wt Gt PAI Py2RESi HRL6Rt 18§ &f
root originati @atear rethininprakofl itgotcahpeagsh l @ntof thapl afit thies not

conpletely clear . rdi e, present inv ' . kn e it.,s
30 pr esciibd t o CBVAL tHa g S A i R Ly FPhEb o1 BT REEs boe
herei nafter, tBebpresdsitlilyesuses dmvinlfiduitien fatt robat orhgivenvent ponal

hydracrylic acig" r%%lte%tlio‘ﬁ%l%i%.or bs heavy 35 netal ions, mainly calcium

i ons.
A further object of the present invention is to

provide a plant body-growing water-retaining material
20 which has a good water-retaining ability and does not
substantially cause inhibition of root origination or of

germination of a plant.

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 root elongation cannot be
simply attributable to the effectiveness in the
utilization of water in the hydrogel.
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



n other words, according to the present inventors' experinents, it was
presuned that the conventi onal - 6 crosslinked polyacrylic acid-type
hydr ogel adsorbs ions (rmainly conprising calciumions) in agricultural

wat er (such as well water, tap water, river gvater, and | ake water) and the
plant suffers fromdeficiency of calcium5 ions; or the hydrogel directly

adsor bs ions qBﬁ;gqgéo%? g?h §ﬁ|8kugh'@W@ frﬁyg 4& &ﬂg@t gggy t hroug

h
its roots, ers froma de |C|ency of°caf e timions. As
a result of fura}mg@&p@mménasplahe phéséntislGn manttarts wibnvle theo found a
fact that when c;Q?éfrretal ning support (or carrier) for plant according
to the present i'nvention conprising a hydrogel-formng polymer (A) (having
a specific calciumion absorption anmount) is in contact with a plant root,

etc., thesdireg; s Ptd opr Lbn@éneabgi umions by the water-retaining
support fromthe root based on such contact is effectively suppressed by
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"part(s)" representin t 0portion or, hatig are those bhased
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support) Thehm?baly-rgetowlmgﬂgv&mmét@iﬁgﬁ@h rﬂgtéﬁlémecﬁmgiﬁahn'gg‘éent It on
conprises a r.0 ving a calciumign absorption
(aggunt) of OyT65 &iﬁf%?@i %ﬁ%ﬁ?é@g%efﬁﬁTg?ﬂepg YmeRaifgand cﬁForlne

i on contknt ofpaﬁn@ Gody -yruiwipey shigpaft t (@) dr yHeeeght ther ¢ehteard having
3 water AbsOUPLlea.meN ialdan | hdAExcianae YAt gl 8Ly 1.0aKl0h g et O

x 103 (times) Or noreé. i hvent i on ovVe-nmenti o
"cal ciumion ab§bﬁpwl@ﬁ'ndhﬂﬂ(ﬂﬂaﬂiﬂkﬂﬁliﬂuEHWhe@nﬂuchaaeSuapsutpuSOn

magni fication a&sttgab%‘efaa%qecwc@ﬂageaé S LDy SorgEaéEEed’tﬁ g., by the

fol |l owi ng net hod Measur enent of iumlon Armunt 1 gof a
dried wat er - r eEHPRPAEG S@p&isa Peadded t'd‘ﬂdILO‘:(@]r t eSyabe ‘dﬁ%é@@jé @aPeartm

chl ori degsol ut penthavieng i & efumﬂénrb%mtf@&apm ofaOP PBLELeifhen, the
resultant mxture is left standing for hours in a 10

constant-tenperature bath (or thernostatic chanber) at 25C, while the
mxture is stiBesd ModasifomalClayrytiod rmrteb;hmemmsertthmmvat er-retaining

support to absorb calbei Umian Wke dhel g Aol e, Lius, sapl Loy

wat erretai ni ng support iI's separated rom e superna
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

30 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



i5 the calciumions concentration in the remining supernatant (excess
anount thereof in the above-nentioned aqueous cal ciumchloride solution) is
gquantitatively determ ned by atom c absorption spectronetry (A ng/L). At
this tinme, in the measurenment of the cal cLugiion 20 analysis by the above
atoni ¢ absorption spectronetry, the foll owi ng conditions are preferably
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about 1,000 to0®3;-668™ ¢8"Ci'um i on absorption anount per 1 g of
materretalnlng suppAsta(mngﬁt—o&OEurbhéi\prenimena$p|uhE|pneabsorption

amount masur ed,huntBesaRaYe- M8Y R TR NALEXReES,H0R P PRLLL, g Of fhe

dry wei ght of e water-retaining support, calciumplon defrcrency is liable
to occur in a BEAALDMABCRUPSOLS dON SGTTiam ther vatart racednihAgdstppbhe,

as shown in 10 Eé§HH£9§n@BB%%Bthdmﬂfﬂéﬁﬁé‘H h§dk6§@ﬂpf§§ﬁﬂﬁg'ﬁM??ﬁéPn
t he caIC|un1|on absorption is 100 ng or |ess, per he dry I ght of
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it is presunedrbbatbahedpbaneuenonohhabtth@ @mﬂyUﬂmweIyusdﬁbﬁﬁssﬁﬁnbyn t he

hydr ogel accor dj t he present inventi.on,su ses the adsor tion_of
Ap e L I8 1 S St s T el el
fol | owi ng nech&ni $8n poasthedbabis pﬂanhewa&anmmeﬂaqnwngnauppommta obt ai ned
by the presentaeé'af&;f?gaf02§hzhg§esbhe 1nGRARlder S tﬁ&ﬁ@g%@l&ﬂ and

desorptlon process o iumions bé l'ant 1S maln
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ons, ni trate i PhosPNaL e, ensyohydhaxdg Lans, sabe, as counter 35

ions. It is condidered i URY T ona -1 H-assocration mnth t he phosphate
and hyd2bxi de i ons Hexeimirellgwwatkesprebent anventépaf vrid ldbendescribed

partiCipatei'HﬁrH%tail with reference to the accompanying drawings as
desired. 1In the following description, "%" and "part(s)"
representing a quantitative proportion or ratio are those
based on weight, unless otherwise noted specifically.
30 (Water-retaining support)
The water-retaining support according to the present
invention comprises a hydrogel-forming polymer (A) having
a calcium ion absorption (amount) of 0-100 mg per 1 g of
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



" g _ absorption and desorption process by the plant. On the other hand, it
is presuned that the calciumions in association with the nitrate ions are
wat er sol ubl e, but the nitrate ions which have been absorbed 5 into the

pl ant body are pronptly reduced into nitrite iLons by nitrate reductase, and
are further reduced into ammoniumions by nitrite reductase, and therefore

they are not ut.i]j : C t QN - l,Cl, iQns, (.f Q§ggﬂle+ "
"I ntroduction fﬁn&%ﬁ%i%iiéﬁ%g %%Okgaﬂ?éggfggFShggggﬁf®1H6> &1 T dﬁgku’
Nyuurmon) writt echyprSaie civn cck@anesbkaang 188teBaigbsicapti©@n , Ltd., 1991

may be referr eﬁaﬁgi{l‘ﬁ{&i gggyioﬁbgiéhﬁgaab@a%@ tha %%‘i@é;ﬂ ?‘Cﬁé‘at t he

ions closely r o the orption an esorption 15 proces cal ci um
i ons are chl orimeasiugresl, shdd undey theefetlewéapl pepgdedral condition, the

entrance and exive 2fu A UB ¢ W51 AL &m 2SR TRBBLEE i Wyt Anli@t§nt rance and

exit of chlorine itons. Herein, when the chlorine ion concentration in the
20 external |iquid il hiQfheét dMeA tHRtRRTERFAGNIBE SHRESATr dSi Gdad e 1

pl ant body, the tnarsRortoofagadisined DOsuhr EALGPEdENEBNNRL 0Bl kv ikedy to
t he outsi de of tge. | ant _body nust be.condgc% ? aa9|nst éhe gradi ent of the
chlorine ion c6f gﬁgﬁbﬁQﬂmc%bﬁﬁQﬁﬂPY*@Pd% 0 § i BR/of t HB8€38 EQCci um i on
fromthe plant rectdy trmt el xtuppy eissele f Ons tdmed bhyefohand, hohes tilme achl ori ne
ion con trati [ h t iqui.d s | . he rine_ion
concentﬁgfion F%gﬁﬁ%4§{%ﬁﬁﬁégﬂﬁﬂﬁ%mé%&@oé%?igﬁg%?%%ggg&gfcﬁ%@ggglcF&n1ions
fromthe plant 280Chownidey the prionpizal. iFwgtieredtbecapsonplilyn 6b cal ci um
by the plant b versely ) thg Has ; d [opt ) is
pronot ed when ?ﬁéréﬁﬁoﬁfﬁ%ezéﬁgzntré%?gﬁao l%ﬂige§§§$§% F?q§§§8?% hi gher
than the concefBL&E1HEN 160 thd Jentkaind B HRFy, ahee stlehs ag¥el penonatsr-

suppressed whepethg ngRlOGUMRDFINGENtTHd e ed £hem exher §abethAYbHLl, Sahawer
than th concen%ratlgn.of t.he internal body. .- 10 That.is, according to
the knowedge bPetREIFAETedCSn GO EI3RI9Y 1} ¢ PREELRAI ci um i ons
are liable to bepagaufanat §@xice stshanourey rale @it ibotlye Walsov & hrenblionede
ion concentratign.in_ th xternal, |j.quid, i-s..5 higher th the chlorine ion
concentration Fﬁu?ﬁgsiﬁgégﬁg S@&Vrhgghgﬁﬁigﬁén$gvg¥§%¥€$t%ﬁgtﬁ%%£¥unlions
are |liable to Betdeménkddbtyo attlos ioutadisehe pdfi drh es g Gt orbattlyy whknmg Ae) .
chl orine ion concenftat.i i he r e TUT e N t ;
chl orine ion concen%‘%a{tlhg% :tgm d tlﬁféttﬁjﬁilzﬂrer#a%l%o%ydfi%ﬁrﬁie ﬁ%fdm ron
above- m2ft i onednapyesanpyi FEenBORAH SHOTHEC GRAIRPLIPN Pt teeemetivivebler s
is supported by,2)5a¢hqt BahdltiRe ol QN dedie Ye@NGENdA41ON i n the internal
pl ant body is consideréd to be abqut 7 nwlgfor_exanple, . .
<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 um

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 is preferred to effect separation by



15 Higinbotham N. B., et al., Plant Physiol. 42, 37,1967 may be referred
to). In other words, it is considered that according to the "presunptive
mechani sn based on the experinental data obtained by the present
inventors, and on the description of the Ligerature that "the 20 chlorine
ion concentration in the internal plant body is about 7 mM', the chlorine
ion concentrati the exterior.liqui pref er.abl e at | east
about 7 nmM or Hgk§4ﬁf%ﬁ%% 1% %ﬁb%?e%% Pﬁg éggg¥§ |5ﬁqﬁr§§% UHES ot t he
i nternal plant ftxtada;tlc%attmmrhqle@hbachWemghe pdn aboderit,retd aro iH, 000.
agricul tural water er t 1 ake
wat er to be used for e grovéllﬁ %&ngﬁ%ggl éﬁ%ﬁﬁt ?e‘f 1 \ggsogfr ich is nuch
| ower than thenﬂﬂaynuﬂg|$upa@mtehmgégboﬁ 2A0t heApl ant body. 30 Wen such

agricul tugal water 'vﬁaeﬁ}Pstﬁ{t K ihé‘i@mtl‘Sn hXQ}E]BQEIclBﬁC%\@'u

invention to thereb ydro rﬂ[orlne |on
content per 1 §hef abeyehmentelqrid d’ﬂeﬂh@dh%@@géﬁ ¢og" meF@lr/ d) a «fuithal to

cause the val U@r?f Wl e IpacOPCLaL s ahiRY b0phBethydnagshnt A e a
value which is a Ieast not Iovver t han the chlofine concentratl on .in the

pl ant body (usG&8FFFIeRsIuES IigPle 1'e?<p‘?‘é%‘é’éd“ﬁyatHé""nt whichr dis) gl ng
formula: a = 7cbnla/a3:t0@£it(hmﬂreelwatetr sernoi ebng heuppbet , aRgospbwdn in

magni fi ion f_th 5 Fbreln t he r absor ption
ragni f | cclgtii on ?é?mé’ etsh Eﬁ%cﬂl) RSHFdIt Wt n a iEﬁ?tBFEF Rater is a
nuneri cal val uénwknthons d:éxmmﬂrulum tdre a:kbmp’aiononrsoﬂsool mg ofr tlkss,

hydrogel and tBSrS‘"i‘lé %%nc%%l d}é} %1{@1 klgeft"ié?ﬂé C#é%é’#%e@?iﬁin V\Qggggghat

above val ue " cal he abové T or mura pr
t he above val uéAcblOﬂsoéb@dﬂthI-O-ftﬁ rﬁe@&)o about 1,000 times, the value "a"

is about 0.07 nMg tq %muma%m&%ldl Ggotm; mdéccw&ngr%efcﬁ@d

chlorine ion content™ (O -7 mmol ) based on t'he experi| nent data of the
present 15 i nvBRESRET énéﬂ%lﬁﬁ‘ppmeed:weﬁfcrp%aﬂ% 529 ¥anrdesn age
ﬂezcrl bledhl n Tnpheoayiacnf-fblimm@l %%]uamea(m)]pgmm a)';laftxﬁﬁolly_ﬂei'h@ gase ]gf da
ydr oge aving. a calciumi sorption of 100 ng/g or nore per 1 g o ry
wei ght thereofggﬁdgggnfqgilﬁlh%gtﬁ orine ion in the hydrogel 20
(comrercially avai Iabberﬁalnga(tloyltlh(e guiechesdl tintvwapet dwysly dgedwbedge | bed ia

Conpar at | ve Exsgg%%?ﬂg)i tﬁ%@a%%b%%e%r s @Tﬁbéotérﬁé’ dEn &6 op ngnd stem

wer e observed in a case where the rine 10n con In the
pol yrer 20A) i spé@%ﬁntnlﬂhéhﬁahgdr@fge(l @FCPUSINY ey qh@@lgesﬁn’dry wei ght

thereof, when m@eﬁemhugub%@e@gé%r Fethleorad%fﬁ;g&&nl% BH L { R DB AL £ ¥

Exanple 7), marked, growt bition in ots and stens were observed.

Further, even T—lheal%‘a§§n%e?éaﬂﬁeb@ﬁlh’cﬁﬁﬁ iton tdiss dwysinesel Pyoheny/ g or

| ess, when no £61 DeWDE lmachan:’temqoahartm@duarsltsh@fgeihe( Gammpiged | ve Exanpl es
1-5), marked growth.in !Cé i,on_in re observed. On the

ot her hand.  cvBRPFHLTRBL AL HBR BEHOGPERaRYs AR RGP aTh CHT RSSO pt i 0
(63 ng/ @p, when t heTohsoerineisonovendemedathan itinet ladsopmpragel axteeds 7

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 Kikuo 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 ions. 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



35 mol /g (Conparative Exanple 8), not only the absorption nmagnification
was markedly | owered and the performance as a water-retaining support is
| owered, but also marked - 12 growth inhibition in the roots and stens
wer e observed due to salt danage based on-adl arge difference in the
chlorine ion concentration between the inside and outside of the plant

body. 5 As showpddrdiehe dndPRessi-peibar prbabler by tHN§ Kase, of the
wat er -ret ai ni ng support for plant according to the preiﬁﬁﬁélnventlon
[

conpri sing a hydr ogéi® fidhén Aol YARE - whFchShREeEUES BY? (i3 bt e

| ess than 100 nwrg ianddwsc bathborwbehi ehecantenteofidhddare et 10
(Exanmpl es 1-4), th sui,tably functiop as a waterretaining support fo

pl ant Wit hout i% "%Y]tel'ndmf eylb‘f’ oWt r%Pet ﬁ@nﬁoghécifn%‘aé’teerlf%e& %?r%sé
descri bed5 abovention the mwhaet dlodheacal pramptdy detiucieeh dyn teausied: ibe

hydr ogel s havi J 4 I angd.a | Qr.l .0 t. hoth
out si de of thqugﬁbg%gggbr&%%Baﬁ%géﬁéé%gésgﬁ? ?%gegp#gﬁefhggggg%ﬁgJﬁ&?@d on
conmmer ci al |y awamoaiiven poinmdry | nitatte sediatnsalt andvéherieifghrec aheiyum
absorption and.centgn o UG 18 L8 d8AET EBECChICAIPALA Ygdpxam! e
6), the cell 20 nenbrane structure iIs destroyed, and many I nportant
functions (sucEXagrddl, "dinGEABIOt dbetRli hyf®nSehenaenbfaRdagtsict ure are

stopped ©f et 3sBSUuBUIR] Y Jd¥and POt a L4100 0y 1 @Roh § WE&E%QBYb?n@ieQiiEQQﬂon
0

vi ew of the apReanan e thereof (Wth respect to_the dgégils such 25
calciumion de S hc

BRLaARR POt mBaHt Bree Gt r | FFOn 0P ShcBaVelRt od by

Ki kuo Kumazawarefett®d Yekendo Co., Ltd., 1974 may be referred to).
(Measurenent of chlqrine j.on.content) 0.2 of _a,hydrogel -form ng, _polymner
inadry state 30 igcfﬁﬁg%ﬂﬁ}xﬁ1ﬁiﬁgﬁﬂc%ﬂE%%HP%&%h%n@geﬁﬁwgifognagﬁéft
standi ng for twhedapas Tlesedguinaedrtestiper netambssrptionatrd Hgsarpiclhiver,
and the | ori I C tyrati 4L t fl i al d n,jon
analyzefﬁ?lon Rngkgggrgﬁzi%6ﬁghkfg§4%/4&%\%§%§£¢€% §%€§'|%§§SF$¥SE 3 (TOA
Denpa Kogyo)) . eBasedien lillve Nemrs adbtcaintbdt il ortlie eDRr2oee catdaekdh, ofhe

quantity of thga¢hkahi RenisORSeCARMRIMMAhidH POt dherahO¥eah@negxehange
water is - 13 determ ned by calculation, the resultant cal cul ated val ue

is treated as PheCHuRENCy 18 Schl orine ions in "0.2 g of dry

hydr ogel -form ng pohgreitn., Ahehhithe idMLodimd heomhayveceht edtieni on enal ysi s

by 5 anjjon anglyzel,the Lkl QW B9 (SN e S L ARL Y £ used.
concentration in the plant body, 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 may be suppressed.

On the other hand, when the chlorine ion
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
ligquid is higher than the concentration of the internal

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

concentration of the internal body.



<Measurenent conditions for ion analyzer> Colum: PCl -201S for anion (nfd.
by TOA Electric Wave Industries) and Card Columm PCl-201St (nfd. by TOA 10
El ectric Wave Industries) Solvent: Eluent Liquid for anion (nfd. by TOA

El ectric Wave Industries) Columm oven tenpergture: 40 4C 15 If the
"chlorine ion content " measured by the above nethod is in the range of

0. 07 7 ol per 1 9 iy WL gkl 8l Rl ot s (el LALAG SHPRY fund (ol Seene

possible to suppres Tal TY U T oY de i clI'ency
appear i ng her eiimafergror 20 {ebs peesatedf thatecadbsomptiicors megnifiaste o in

|onexchange vakey )o R ieKLas Mncch aTBHEL - 8) o8 Bobty Shatptarg et al ni ng

support is wei ghed. then 15 inmersed i n an excess amoun .. a wei ght
which is at Ie&@ﬂQF¥§Q|#ﬁﬂ;qgﬁ@?ﬁﬁ@&%é@@eﬁnmﬁbéreé@@éﬂ@ﬂldHQHﬁﬂNﬂSof t he

abovenents oned hethly- @t W Wﬁé 9J>n' Qanééﬁ%%%o\ﬁatl%r taving an
el ectric conductivity of 5 uS/cm or es§ and is then left standing in a

const ant - tenpeﬂ&F@F@aﬁa@WQﬁ Yisghd e HEYRTEOLY) LHBE SadgyaN( 4DNFo@LS

wher eby the 301vabalk i deidusstiidrio i shéWwht ehdeABfexaes 1&mum;odgrf
water is rennveg by filtration, and thereafter. the wei gg % %) g t he
wat er - r et ai ni n §Bp§5’ﬁ i st Ub ST et bRt B OF 02 Be tERoPKERTPRdreni th i s
measur ed. Then]litine dwdtserl catesoritarort magrih Iociamé ohonscdatentiraedohy inhe 35
fol |l ow q%forngkg 1%%% n: biﬁ&g;ﬁgggﬂﬁgpification = (W - W)/W At the

'S viat er

time of e nmeasur enent - 14 absorption nmagnification, it
is preferred to nea?beeab@@ammqyﬂhpnﬂ¢uﬁpmﬂswmthVﬂgmecpaatsmé el ectronic

bal ance (for eée%keapqu' '%BO%H%E?&%%S nt-ld %tﬁﬁcs?z?l L g%f’teéyb§h ”géH

Corporation etc orption reasu
above- ment i one8h ﬁﬁtﬁb@ & liogdae: Hom F?qﬁqnﬁﬁﬁtl¢m %@c@h@sl@t¢rn@blplﬁét

sufficiently sgeayylwat:%stlae%elal R pehebuPredey e(f%fle@mﬁrgy@t of the
wat er -r et ai ni nﬁﬂ- B ort is used. In the present i nvention e V\B.tel’

absor pt i‘oh mag £BAM s N10Broo St @t trhd Watter? Qﬁﬁ&ﬁ%ﬁl%%'n%6n1?53atlon
may preferabl ymhg B8- 9e@erﬁfeaetbr)ef erabloe el 8kddtheit the yeieideeéai ning

Support, acoor ILag BoLIEGRLESR SN et SNl on AN
wat er, for exatpeteexpheimenénladsdepobdaimeghidy odte prederst hirdragedrs,
COnSLut bt 10 HRasRRgth HBLEDSLIRTONRd Ty S Y g ecte g o
in the @&l andCbeEiﬁﬁl@aﬁeéegp?néﬁﬁéﬁ@@ ﬂ@eﬁhﬂeyﬂﬁﬂrnﬁinnhaﬁqwhndxwtsln
the gel. (Hydrogshef ormung PALYBRBLokAh: ion concentration in the

exterior liquid body may preferably be at least about 7

mM or more in order to suppress the desorption of calcium

from the internal plant body.

25 Usually, the chlorine ion concentration in
agricultural water such as well water, tap water, river
water, and lake water to be used for the growth of plants
is 1 mM is or less, which is much lower than the chlorine
ion concentration in the plant body.

30 When such agricultural water is absorbed into the
hydrogel according to the present invention to thereby
swell the hydrogel with the water, the chlorine ion
content per 1 g of the dry weight of the hydrogel ("a",
mmol/g) required 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



The hydrogel -form ng polymer (A) constituting the water-retaining support
according to the present 25 invention refers to a polynmer which has a
crosslinked or network structure, and has a property such that it can form
a hydrogel by retaining water (in the insidel t-hereof) on the basis of such
a structure. Further, the "hydrogel" refers to a gel which at |east
conprises a 30fyyygwﬂdq«¥bfmun§1work structure conprising a polynmer, and
wat er (as a dispersion 1iquid) supported or retained by such a structure.
The "dispersion liquid" retaihed bnlt®h@0crosslinked or network structure is

not particularly Iimted as Ion LS Liquid co r|5|ng wat er as
a main or major congk%g% ere S eC|€|ca% §,w?ﬁ8rd%§58F &9 iquid may for
exanpl e be eitmagmﬁfhmﬂuﬂoqxnfsmheamyéqueeh$ - 15 solution and/or

wat er - corg ai ni ng |I%%f% (e a ﬁh{@§t§5§o£%?fbg ﬁggﬂgEg g nQnydrlc
or pol yhydric al coho e present Tnve erre to use a
pr oduct obtaln@heb%M@nﬁgﬁhlﬂapﬂpnﬁ\mntﬁ 3ot Lbhbtorad W9demphﬁlﬁc pol ymer
compound, as tf ag%%ﬂ%tru%gsorr&{y{@rdé,@ndé%hoﬁ £hasehbpled ol yrer

has a property such that it s wat er Tn ueous solution to be
swol | en, but i SomgPsditsedl vfd theerhyidrogde %ﬁ@e¢h9b§élptP@ﬁcﬁaﬁéaﬁépnbén

changed by chapgenggtheukithdaf wHidhe apove-Rat2495¢€ Wéllﬁé sghullse or
hydrophlllc poléger and/ or the den5|2¥ (,or dﬁgéee) of crossli.nkin er eof .

et oPa C oD ok aR e BSia ke At SRS | PFEvLRSANEE8 Lot R
wat er - sol ubl e abokgdraphiel |"<b"desyrmfodﬁ)r1qormﬁ ngoaabwtogebooon&mebuti ng

15 th ter- t t

el ude: et hy P BePPAPSSeE dartt PRRL Dl Wk Y1 e aea® pil SBPbRFr end®

oxi de, pol yvi ngthakcwbaolds, pmmﬁ(aneﬁﬂrqurqﬂlthms 1@mlqéntentyl(0 07-7
tam d I : pid

ol y( ot hy| ESY T baBs S Enel SR A A1 o R YO e i

ponnetH&cryI|cna@nﬁorpoﬂyvﬁﬁyps@Mpmﬂniaﬁnhy %ﬂﬂhﬂﬂ%&@#&ﬁ%ﬁ¢0ﬁ&bu@@hd and

their salts, poly(NyNdyagkhybag %etﬂaﬂlerrthr»ﬁﬁneale@plﬁé Dk - 2Rg
dlethylanlnoethyl met hacryl at e) Ndi et h Ianlnopropy acrylanlde)
and their salt%er%%ﬁafFEFoséplﬁb?n&FSQSQtu9rﬁﬁ@%ﬁﬂ RAHRT | qCdtcium

i ntroducing a :::d&@sabsﬁkpdlahruet Qe 'tn@/fghe:ralﬂ@t% Bt i one b POl yyehe BPht
conpound, ther are net.hod ggerel %&ﬁ i.nked structqﬁg i S |ntr duced

into the pol yn® eﬁ?o h&"H 8P lpﬁggpgpy 9£ﬁﬁ%m+QQ Hhet
provi di 2§ t he p©¢mmer¢1ahmyaaneuhadlwhppéwmcaydnmsaqnd«ahkm+txpmre is

i ntroduced to&cﬁ? %!E‘t?thEEE‘EF%Be ﬁﬁaﬁghgtair%’h?l ‘rxl-ﬁcféhx@ﬁeo‘% m%‘én?ﬁl&

t he nonomer. ese ne ods e use ent” 1T nven
The former netdoelwgh. enhibatioduéni sheotoot and stem were observed.

Further, in a case where the chlorine ion content in
the polymer (A) is even in the range of 0.07-7 mmol per 1
25 g of dry weight thereof, when the calcium ion absorption
exceeds 100 mg/g (Comparative Example 7), marked growth
inhibition in the roots and stems were observed.
Further, even in a case where the calcium ion
absorption is 100 mg/g or 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
chlorine 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



- 16 crosslinking at the tine of nononer polynerization) nmay generally be
conducted by utilizing the copolynerization with a bifunctional nononer (or
a nononer having three or mare functional groups). For exanple, such a

met hod may 5 be conducted by using a bifunctd anal nononer i ncl uding:

bi s- (met h)acryl am des such as N, N-net hyl ene bi sacryl am de; poly (neth)allyl

ethers or p0|yg(rr5QJtr}? %%[ﬁiﬁiﬁorﬁ’f'zPOJcP{nyj&EEsahﬁatht%m UGR.AS ohe ved
(pol y) al kyl ene “gl'ycol ,” trinethy of propane, glycerin, I0 pén aeryeﬁ"lrl ol ,
and sorbitol; due md scotpoiamizdsuehsed dnvenybberzdad feglengeoxyal tkehes

such as tetraalhylgxnL1NANG o e PEOL 865 VEBELERL Ehidlihyl; gt _fé%;d At ide

singly or as two or nore species thereof. The latter nethod (i.
i ntroducti on oPf15h& ATtIGIRY aft er the nononer pol yneri zation) may

general | ys be conductaged dhoufidrii NELISL &1 DSghpakr DeGVWEEReABLEEIES ihY theh
t he

utilizing light, an electron beam y-ray irradiation, etc. Further,

| atter met hod ﬁﬁfealogot&\? m‘t%yw c?‘b@?ﬂ’Fﬁk?ﬂﬁ EEBBItyI"?‘ErC,oréi.lgj‘.q by
ulsi ngl, ~as af c][ezssltih@kiplt@sagﬁﬂtir}xaert%nfdri -dompt 1 ohay aohyauerga\fidm_imgl
plurality of functional groqups (such as, isocyanate,group, ,an yci dy.
group) which aP& ¥5ﬁ§blw@%§?’ E’@Snga Bi?nlgce’d”? o s?{lﬂEf'anBE b?ﬁﬁp%’ﬁ?cﬂoa?s
car boxyl groupmgdnd amidnhagr Guhlior ire X podytent bfi 0hDI-Casepli/lg i s
possi bl 0 us | i,nki.ng t i | Se.Si I h 0 be used
for sur?‘L aotce cr Egﬁlﬁ‘hgf‘i‘%g 10151 )ﬁarﬁqﬁ%gqessu@sac%le’;spfrl?%%%l%rélgnélf‘?%r%?&l n the
present i nvent Fenainhagalsopeorentiicohad amtt eri@owbsorpibbhingt thef griewthA)

i s dependent og¢t hgeakeuerentionrRed i essldnked structure, particularly the
density of crosslinkin eral, as the crosslinking

g of the polyner. In q}eéll , <
density becones | owBf, AERETIRESr BTG ptitbrtiatAImE £oei peicadB. 135 |n

t he fo[)rrerhrreta@gic%aacgr @lg@lsie@kiuyg_rgmaigtqamf ﬁ;}@té?ééidi@ﬂ ?:ontrol | ed,
e.g., changi t he.copol yneri zatian ratio of the hifunctional nopongr.
T P daR ot aE iRar ot e ke Torade B PRI (3o TP ArRIee APE S iBe
control | ed, e.gangbyachanging the theapireseraf inveadiadn ofhgdichigass| bgbed an
el ectron beam _an -rayv.irradiati, I e es i hvention,
crosslinking d%ﬁs??%lnﬁ%lﬁrlél erag |1326’é%i ﬁ’%t ecr&]lglegor%cﬁcgo% ébgrgls%r?)?d to
about 10 nol d, haveeaphéfbr ablyiaboabsores ivml @nd chain mplehléniner ns of

the ratio of the,MbesqaEctRBeRr ACRLADRAIIE i 10 @S, Afn&ldeife

nononer . Alternatjvely, 10 when the crosslinked structure is introduced by
the forddr nmetROBLYRAEr BBHEEFHRC oL ScABSSrOYRChg 3d MANY | fpQrtant

pol ymeri zat i onjunébeoss0sslicAkhBgcdensidtiy imay nyr et ihPeor neide range of
gb\?\ft ~0' IOgS “mémﬁgaﬁgog%rﬁc%ré’ aggr gt%%%fe ' %?:l %eac%%létedo,' C\)n]hem{'te'gy té)hgbout
o root elongation is markedly inhibited in view of the
appearance thereof (with respect to the details of such
25 calcium ion deficiency, "Outline of Plant Nutrition
science" edited by Kikuo Kumazawa, p 118, Yokendo Co.,
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 quantity of the chlorine ions
contained in 200 ml of the above ion exchange water is



15 ternms of the copolymerization weight ratio of the bifunctional nononer
to all the nononers (inclusive of the bifunctional nononmer per se). Wen
the crosslinking density exceeds about 10 nold, the water absorption
magni fication of the polyner (A) 20 accordiyg to the present invention is
decreased, whereby the effect of the polyner (A) as the water-retaining

d
Dol ow about 0. OF AT T he ol YREr LA} CBec g “ReenAmEal ! MRk o d it HhE
handl i ng 25 theﬁedhﬂﬁxﬁﬁmgsdtméiquantlEMeOérchébmnhau}qnaumny"anI@fof

ratio of the bkﬁﬂph{ #%gfn§b¥%£3 rgggfﬁkéfo all the nononer) may be

det erm ned quanti'tati ve (nucl ear magnetic resonance
absor pti on) neasuremﬁuth1$?%imﬁra¥@dt89 abs¥epchderpec timmmanalastienent

or elemensal anal ¥¥s afdiyher, {fe hE1DOLYREN cbAlICABRY bk N 1M1y be
wat err et ai ni ng Se@DOI’t accordi ng to the present I nvention, I't Is al so

possi bl e to obt'&S¥-a better bal ance between a high water absorptlon

naEn|f|Cﬁt|on &qé&sdﬁdﬂbﬂﬁﬁdﬁﬂdiﬁﬂoﬁé ﬁéfeﬂahhahalyhérﬂg|yger (A¥ by ]

nmeking the crosslin en er in_the vici of the surface than

that in the inside H? Séé% %% f‘hﬂ%ﬂh‘&flnéméa ﬁVI &qh Elefgricg rface

crosslinking") Wave szmxdmsa:rrmﬂt))ochrrmmard heopamt i PAIRAGLBG amtel.atydoa hi gh

crossllthng d%ﬂ%b%%'é’# tg'%g)the surface may mainly contribute
ren %3 Hd 0 [ [

to the high nmechanica an inprovenent in the 5
non-sti cki ness betwé@dvgmﬂpoﬁuq&nt|Mﬂ@§®d fwr |@znibe pofdiobyha®dng a

rel atively | owgpgpasshicdnking gyllgg}he inside may mainly contribute to
t he hi gh water absorption nagni i cation, Thus, it becones easy to realize a

preferred mechani caFOQ-ﬂlﬂ’@n@tW?rlarY@H@q#@‘éﬁﬁ}ed‘lQLOt ndnCsti cki ness between the
particles substantially w thout decreasing the water absorption
nagnlflggilon In view of the balance between the water absorption

magni fi dati on and nm&éh&fecal (%ﬁﬁl+°QfﬁPqEﬁq§f(T%??Y§egfb¥h5hﬁl@H@§F
crosslinking daagshby Ds |l|ﬁl tthe \Hatigd tof . (I5-1 hemslrpecelte dhedkowest

crosslinking densi in.the |n5|de of th rticle,in_the.

above- nenti one‘fﬁelﬁb%d fatﬁgyr ngoes ézgooof)]&,z 1% Jl%)opo?ﬁﬂ’%l%rté?erabl y
about 5 to 1OOSGpBrEssutaelycaéboum m@m(deﬁﬂnmeﬁﬁua(ﬁ$ssm¢mk|ng density in
the vicinity Oﬁxkﬂglgg ggg@gggn%nQéyyyhéfkégma|nS|de of the particle my

be nmeasured by determ ni e ratio of the presence of the crossl|inking
agent i®0 he v(%?ﬁﬁ??eﬁﬁn h@fsWptade aF@ Rt Madel § 3 Heonf i hbon-
particle, e.g. ex@ﬁgggdlagtgg)a | ocal anaIyS|s technlque such as el ectron

spectrosco 25 for_chem,cal anal S | ect,rQn probe
nPcroanaIyEYs EPMA, aPFgﬂﬁ§F€8198¥aP &?Eg% (ﬂ%R? dSFeggﬁéﬁﬁgry i on

mass spectronereyaShmBg(suppomt fiki glet gBleNds &ﬂﬁi&fﬂ@ﬁﬂmmeﬁsed id nat he
mater-retainingxg%g§05&oh a ts c%%r%th C&p .t ﬁ%ﬁf t iq¥ent$gg

when the pol yné cons |tu e support has a ani cal
strengtB> it b@h@nespeat,?dtwakeepaappr@pnpat @mgeinds c(fortltea\ﬂhmaﬁ bet ween

the 1ndivi dualnsupporbapaatLel 68caaRdneuBEesence ol diie il dalades L her

i nprove the capability 35 of the support to supply oxygen to the root of a
plant. In the phaging &nveheconict fendechodicly oft Sodsiony arhd emm)f acnd

crosslinking tO t@ﬁ goigggr QA%di%gngn a constant-temperature bath at
room temperature (25°C) for 2 days (48 hours) whereby the
30 water-retaining support is swollen. An excess amount of
water is 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 absorption magnification is determined by the
35 following formula:
Water absorption magnification = (W, - W,)/W,
At the time of the measurement of this water



- 19 particularly restricted, and it is possible to use, e.g., various

ki nds of known nethods (or a conbination of two or nore of such nethods).
Particularly, when the polynmer (A) in the present 5 invention has a

car boxyl group bonded to the polymer chai-n tsdhereof, it is preferred to use
a nmet hod wherein a crosslinking agent having at |east two functional groups

capabl e of reaglg ?Qtﬁ%etéh tnﬁ?gr?ff.p@é(yio roup i y%@@e&?e@lr Q%shﬂe%%u%eioqmé on

inthe vicinity o surfaces of 10 i ne po particles es of

such a crossli WeiLed tEgdhtamyWi Myl WeinD G \RITSRT 95 | € Lorpbands hé\llaﬁQGZ 10

epoxy groups pq*rfoqn% éﬁ(‘éﬂ g 1 A ESLEN) ASL eARBRERB-3bYoal , dindlay.Cidy!
et her, glycerol %glyC| ‘ether, and polyglycerol ponegC|dyI et her;
polyhydrlc al c6Rd ZPSQRﬁﬁQﬂQﬂ%RfZ??% tarbon atoms such as glycerin and

et hyl ene gl ycol , al kt)fl e GaldEn alfso Bont G rlh@@nifi@aﬁ&bhomeé%@rﬂzdl Byt he
am ne

al kyl ene gro her ol ne, resi.ns. such. as po

eplghlorogydEPﬁ Fedi ﬁv’ap %&ﬁ%ﬁﬁﬂrﬂféﬂﬁ%hﬁ% %@%Pth?glgn(? ééuléF
wei ght: 20 abobtec%x&&Zcﬁ)ﬂfG&)ulqooﬂq\ﬁaJﬂafmtciesrm:},/pnamppﬂ:pnwauadst(aaa plant
described in JPLA Sgoprgdfé%%fg)n?éd paqna/ I ent &;gtl %ulr,neggggognds (as

described in JBhﬁn ese crosst agents? may used
singly or in cewbprati s efsedio dmlhhaapmeﬂﬁmtranQMtagndesheewates Anong

these, iy view BEoEE%lB%S%{a%'n' l%a‘)cflcg‘ayﬁrsosl% 4 “%ﬁ@ax?ﬂéfoﬁaé‘ér

relatively | ow tenpeéerature yCl conpounds an am ne resins may
preferably be BBEEYPEACHhEY rnéé)é—ﬁtatllrw’eﬁﬁmrprQﬁ@%hbebenge%@t cmoregf the
pol ymer (A) an?rggggggqyegoa@o@artlcles are not 30 particularly limted.

For exanple, i @ggSlb e to use those ,in the form powder, granul es,

| unps (bl ocks) |, Nakdei HarETpEESaHE D SRR I HoAEFHF dHRT st ekhef 1
~,mto several pﬁ@@éhﬁehﬁbéntﬁbﬁeﬁ.él Mg edn ithedguipnseicd wistord bese

mat eri al. s, itmhs Eossible %g.agﬁ rlatel 35 sel ect _the shape, size, etc.
For exanpl e, 3h Pﬂeap59§ i yp PVhEP c%@f%ﬂ; Eﬁ?ﬁﬂ%p MRS particle
size - 20 t&@reotlﬂayamrwheeablfoheemam@uewemmdzmaﬁareahhdﬂptxmﬂyner
may preferably ; £ arm.o r..Qqf it din
conbi nation wit %S%}hg %gr%l%gr gplfetf1 ﬁg}[ﬁgﬁg&ﬁ c%(;)1(%JC§'tIQJ %nn%y\@gheéé?%%lﬁe
those in 5 theb¢oxmpﬁ©vﬁdmmeﬁtoéf58$ti@@@Y~bm M&?HQQ§QMmmﬁique for

crosslinking tcﬁ‘fs§é'éi§€§v@f lanpemrgr l%)o Whieh dlehe P ave & eseddiikivie

agent, it is possible to use a fret rei pol.y
surface29rosslT?&%ﬁP%%rngﬁéP§eanlﬁgﬁ = géngnﬁ %ﬁﬂii %&Hqﬁ&ﬂuﬁQWQRfe

poi nt organi c slodventesnab esmatiohpkeskatenénantieetfedr. cont ai ni ng water,
and Lhen @ oroRslagkigg. 29ggl ol 2,80080,t Palje reoul Lant mxture, tother cby
agent is added to aTpel hydroge)l-Efonnanhgi pglymer (A) constituting the
water-retaining support according to the present
25 invention refers to a polymer which has a crosslinked or
network structure, and has a property such that it can
form a hydrogel by retaining 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 liquid" retained in the crosslinked
or network structure is not particularly limited, as long
35 as it is a liquid comprising water as a main or major
component. More specifically, the dispersion liquid may
for example be either of water per se, an aqueous



15 water wherein the water content is adjusted to 10 to 40 w.~ to thereby
effect crosslinking (JP-A Sho. 59-62665); a nethod wherein a crosslinking
agent and water are absorbed into a polymer (A) in the presence of an

i norgani c powder, and the resultant mxture;ds.heated 20 with stirring, so
as to sinultaneously effect crosslinking and renoval of water (JP-A Sho.
60-163956); a rtigd hes £l ot e oPELAOE <A< R ITRE, () 5 A SPerped, kot o
a | arge anmount of a hydrop iT7cfnactrve sof vert h i'ng a i'ling pornt  of
100C or hi gher liguitcheD5varesenee af ndopnabyiveaci por gadivhysouderalgrhdl b. t o

5.0 w. parts of watgy, FeEL i nki -
00~ 14745) - & mothod WheEl e bal yret (AT Part Feated ath 4 & ool i hg

, (golyner (A) Is treatedwth a crosslin
agent and an af¥eOSSts AR3BeE T FFPPglARY1BE anvatey-sed uddal©mdduct of

nonohydrig al cal@rophi30 &NtcSmbbufll, 0Oh§aBhe Abbde-RrGtA drad am to
t hereby effect reaction (JP-A Hei 7-33818%; etg. &ol ymeﬁil havi ngr car boxyl
group) Exanpl ePOM™EF diftlodi mtil it THRSHOLPREF PRIYASY AGSc& QLARSHY
absor ption sui sakhe that ried abicwpsatetef ofnaasbagledtisasdlaltieomas g a

preferred el o ASsQrpt 00 TN gL g0 Bt PERChaNGR o g Ry Ll e

chai n thereof wabhepeiptiidne radeymay dwichasged osgl chkedingndheh&icentognt of

| kal | I I i b N .
ol pert g of s Vester OB Mae S d Sy Ty 8 hy 8 BHR3s) erelsErmy
be nonneutr al i 28d/olsutt heayeprsafter aldly degtdr) fof nerogslirkingnehesedi.ni ng
| kal i I i Iy, 4 : .3 )
A e 2 SR BTNy d bl LS g © SodoaRlyper L)

This "content i metal salt or "anmoni Xyl group” may
preferably be 0.5-65pefidiic( paamrlfsardyy the oisterngelyblehercont ent of the

al kal'i metal sabHrepntihecc OQ%EMéIr HAU b BYL P 16 €4 Y dr bge MeasHEC tutifg,
by the H&%IOMAHB nmet hod. 1 68 t hod of neasuring, content of carbox¥l group
salt) Almater- FEEaFAFRY -SEHAdPL NS SURAATS ARIQF WfthetP wik® PERSEREhange
wat eL, da_nd t hellnndphedonOmaygli@fclUd@ :dgﬂaﬂmymtcmrlln.elh@éélj _n@estlpa)?l;t is
weighed in a platin rucible,.is_s ected to ashi in an electric

fur hace, 20" anROLKBFBERHR Biadeyppivioriiarh J3LeY, Fofyfast
INhydrochl ori cadcotdolThenlydiNstiinlydd pyatrerl dlidoredide ey (Mevimgll t ant

T Xture 0 2s 40oPRAYLES, Aphelakayal wikichi ) Hoipans A gel ume), and e

positive ion concentrari _ nis erm ned according to atomc
25 absoR@ti on BpirneshacrylaBidee PR Ydmdekhydt jas wiamnigde bry

wat er - r et ai ni o§§'ﬁ’99[~bx§ﬁe%ﬁ§l$@E'tﬁzil(a%egs%l@%r&ciﬂifd)raéf@, atom c
absorption ana %ils |$ 0.2 g/ 0 rrIGl = 4 g/lL (l'iter) as described above, the
content of carPRXYPeERBGRYLAFt aFAdr §O VERY IdH &P Vit S ¥%1 ai ni ng support
is 30 cal cul atpdlpstPEdnéprdEpniAt athids andrehedinr tdzd tas epadfy thaN-above
positive ion . a i rptio npnmetry, conditions
simlar to thg@%ﬁ%‘%ﬁﬁg&égégigfln @%@&gﬁﬁ ?gﬁggﬁa%f;@%’gg descri bed above
can sui ably béietkwlagsngnschydnmenhiagmailatedrogsllyddv¥-i sing a crosslinked
product of an %ﬂ%@#h}zﬁ&%ﬁﬁ?{n&y?f aBeLYamivkhC anad thds 2 MAkar, ahgorption
magni fi cation I C s mar kedl Yy~ hi gher
(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 1is
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



~ 22 than that of a hydrogel conprising a crosslinked product of a nonionic
hydrophilic polymer, and has been used as a water-retaining support in the
agricultural field because of such a high water absorption nmagnification.

However, 5 according to the present inventorg s. experinents, in the hydroge
conprising the crosslinked product of the alkali metal salt of polyacrylic

a1 d uhi oh NasceanuanLhanal Iy haey dee! oncloAsnR0cpke RBASSLIR nay

agrlculture econt en J(')uced ISSOCG.IV Ion groups 1s
10 high (e. g genieg adinuite cfondic ted reyiueedl e kapi tivet ebpsvdlyuneaflmmnc

acid is about g;gmpoly %ﬁfﬂﬁ'(ﬁﬂnif-&bdgmepe fyarﬁéhB%efMWQVfﬁ?téﬁ%ee or

hydr ogel has a tendency to a heavy netal ions such as cal ¢ciumions
whi ch are esseRPrgl fNec il agr GHWRT) a plahteXaRaley FHFRed Pethodnmayi t s

the growsh of bBecBh@@bte%ﬁ BiﬁSﬁshrbeb @iﬁhﬁ@@%ﬁallﬂoﬁ@ﬂb&*aihctﬂ&%l&%fgo
according to t prese t |nv§6%onf ex riments, it Q f .found t hat
when 0.3 to 7 )GCLYIE 4K § AR Femeghy ﬁpﬁa iSvetal 20 salt

or ammoni um sahtrgﬁamaﬁlequ:lolgzr quEptH)alingX oaitmedslntOpalwat er-retaining
support per suppart ort{_sho ter-retaining
effect (water gggghéﬁ:‘% tgerﬁ folof::ﬁoll t}] |égn %x%%%%% SW%WEE? Sof 10 to

1, 000) whi ch |$psNYﬁadkgd@nhoghmummJu}nimﬁthleB mropane, cgmgcagln,

defi f I 1 h :
codi um S0 1 *or BARERUTVERRcol, ¢ W0 Mt (LT (IRt Pt BblinflE Plhlab ©

al kali metal sdivioylbenBexg; Gldypddxydldemahanach asmbetparllygosy the
dry water-retaj,phigeSUBRA gaen'ttae'rﬁ/t%Q'J.Q:'Jf 'ﬁia{lfg diige Bt §La 1 ot QEHHEQ

support to have a wafer abSorption magnification 10 or’ nore.
ot her hand, wheh @ﬁetb’@npént‘mé\e élpl@éﬁlhesrrétl'&ﬁr%eﬁt of carboxyl group exceeds

7 mol , the cal ci umrheniakserphe®hods (lii.ab) eﬂr&x@ﬂiﬁ?&é@%f@ or nmore per 1
g of the dry mater3g gtalnlgg su%Bort In&)I\/bnorrer The, above olymer (A nmay
be obtained, eSEOSSHYNKRRI aftes the AONPMSd) RAINTERY AT 17 oner (1)
havi ng an al ka:_i;enmaaallysbbt conhdapmed by Saalﬁmlmfg d:ardnbedlmlottpetxaeen

hydr ophi | i ¢ nmonoper andﬁg crossllnklng (iﬁ IIIH%ﬁ 5 Herein,

speci fic exanpleseof ?ﬁebﬁnHB L2EPP AdPhitnc PRd & KA et %Y or
anmoni um sal ts; of ;@AY L bR, agtgk met hacrylic acid, malefic acid, itaconic
acid, etc. These nononers rra‘y'EGe ei ther polyneri zed as a salt of nonomner,

or polymerized as af ¢BEP8Xy| FEeadREERBENBRENCSNHAY0 altfoh RoRRAGUGESAtRY 2

sal t thepeof m/rdswlmkmgtaogoairher,tbegpol Yekisaald,0ks Howaeds1idieing
content thereof

et 0.3 tq 7 I f, th
Rt er 1 et at ni P SEpor RS hect RIE E SRhAD! BOLEF Ufe MRS E R Roroer e 1 1)
15 may i ncl udefw@aorylioradcgdoupet haveyl as asbdyanualtef igecaugi ,d,and aclgrdicdaki d,

actyl am der TLAGGE Y| BILOE, A N BYbageLaRkdBe: Sk poien 3JTNOTRICCOMA ni N9

a carboxylic a s used as rop noner t he resul tant
hydr ogel has anmeh%tycmoaﬁa%raoxm ﬁFPQB:véPdeamA@@orgd'Oh@)y,lﬁ Fhehi s

case, the al kghd1ymdal Sf‘ﬁttﬁ’isam@' ums@stpegatleab eb t‘u@% gar boxyl group
may preferably be set to 1.0 to 6.

In s ca it
al so possi bl e ¥PTHMRFING ?J%??F o‘ﬁhbggoﬁé ﬁﬁﬁbﬁgF EBnFﬁPﬁFn&"t ??@ é‘a°’ra6joxyl ic
acid 25 into ctdrisunfadé Sro@sliovkbergcopopsreltczed) adcdesdiripped

hereinafter.
In the present invention, the above-mentioned water
30 absorption rate of the (A) is dependent on the above-
mentioned 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 of the bifunctional monomer. 1In



fo the present inventors' investigation, it has been found that such a

cal cium salt-type nononer shows an effect of decreasing the calciumion
absorption of the water-retaining support, an effect of avoiding a decrease
30 in pH and further an effect of accelerating the polynerization.

Speci fic exanples of the crosslinking nononmer (I11) may include

N, N - met hyl ene /B S(l?{ér%?%%écm de, , N, é\kg%@ﬂﬁnﬁeﬁ @%E%t r{l)yaqr{ am de,

et hyl ene egcoI ate, and di et
di (net h) acryl aggbidirar e @ﬁmntmlmér ceogsh RKi A ammrtb(a |quantst tie

used ey gener ald y LA IARLY d0LA NEe 800801 o0 QRel8:Bn pechl DL dpy e

preferably in the range o th resSpéct I
(while sonemha&rdemﬁmdung1on t he concentration for the polynerlzatlon).

When thefgnnunt of noner taq be used.is s than 9n0§.ﬁ0|%; 5.t he
St rength Bf the et P MOCAEaRE P T iR EBSLEAORELLRER CeBtd TYon
phe ot her handmawh@weﬁmrabﬁynue(ﬁntﬁh£rmnmmerofoabeubsédOéxmeéast@ nol d,
it becones diff @cht 100 Tnd g@}r%f ;Ixeé?éf‘akltgﬂ;(s&'@&&{t 0l B5NAYE s L WALRL Lt 5

absor pti on magni i'cati on o 'S al SO possibl € to obtain
t he pol ynmer (Ayob§ .t ha sgpos fdfcdtieoratfia @@p@h?n@@leénpfl shegbvianghing

acetate and mabSE'n‘E %hi‘i'xre' 1% W%Wh&%érﬁé?g VAD¥kraaeigkeyand
acrylic acid (or salt thereof), etc. The thus obtal ned_pol yner conpound is

a pol yvityl al ¥6RBI tis CF S Sgdinkast S“NRQF%ﬁ%hl% b%??ﬂ@?cﬁg BrepBfed so as

to provide a ceptmBt abtabl@al(imrf&toaiuca@_dn CHf %MEDME%% g2t the eamboxyl
group bonded to_the of the dry weight, it

:
is possible to® 6b98}§m§¥%&P§F°PéVm4thf ﬁiﬁﬁﬁxﬁ%ﬁﬁthO M&Ke present 20
i nventi on havi pgefiegabtiyulvel dm alhmorrratngm cCﬁ Ecleils ) mrgommrwﬁ y ob abeut 3

ter-retaini t d
o exchange wAEe ! oROTE Boer 500 LY, ARt 1 Sar ] TRt br) ¥ oot Thi™
pol yner 1(3A) nayeamsQobetbbtaopedyﬂpruma&Mqu;wexghunramzdquawnelable
pol yacryl at e- t%??uﬂbgﬁh}éawah%%%‘}r Qi ”%flesé rlokin?eéé rfﬂ?ceﬁgéfivé” ofal cium

ions. In genera conner0|ally ava|I yacryla ype hrghly
wat er - absorblngheebhﬁunatlpéaétm¢00me@fP@ﬁéS§D carboxyl groups bonded to

t he pO'Y”EV chain aﬁﬁehnthaec§B§E§19&1%bk@éns@%bmeﬁﬁﬂé&% éBEthK%(%EE@nt
thereof is at | east about e resin. Therefore, the

cal ci umion ab%%?pV?BﬁrpéPSQeréP tWéng§ﬂﬁ%&%9ﬂnﬁ¥ F RP MK ) and
therefore it isctopgphgptbatheaprebends ineledit-iloet disnided reabnd t vfhh’réby

DL am 11 e BLESEl oL IVER!LAR, iDEELel6S0 8 R THLad S AT (Y

support is decreased. On the other hand, when the

crosslinking density is below about 0.01 mol%, the

polymer (A) becomes mechanically weak, and the handling
25 thereof becomes difficult.

The crosslinking density (molar ratio of the
branching points with respect to all the monomer) may be
determined quantitatively, 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 in the vicinity of the surface than that
in the inside thereof (i.e., by introducing so-called



carboxyl group". As the ions of the polyvalent netal salt, there are
exenplified, e. g. , Caz+, wgz Al3+, Ba2+, Sr2', B +, Bez', Fe2', Fe3',
M, etc . Anong these, Caz’, Ngz , Al3+, Baz', Sr2, B3', and Be2' are
preferred. 5 The polyval ent netal salt contient- nay be 0.1-7 nmol,
preferably 0.5-6.5 mml, nore preferably 1.0-6.0 mml, per 1 g of the dry

vei ght of the polyHRl-d @roscé&m}@u?@'n}emlﬁfsﬁéﬁ el lé}ﬁﬁb%&‘ineﬁ‘i%t algrgal t of
carboxyl group may preferably be neasured, by the follomnng 10

met hod. ( Met ho®O&Tt Leda NAY ItP c%rﬁeelﬁtbve%hrlbqu cgpéaélﬁbpwaﬂ@r&sw adn

salt) A water- rgkakAicig i %prttné St £ 4 € ORA Y YmH@EN9dcWhi b 1 boR e XM
wat er, and then dried. O of the 15 drie mater-retalnln% support is

wei ghed in a pha6 nmﬁQHQHﬁqﬂ%BSQE? eE@% 9 2RKiIMGTPHeRANE &t LN

furnace, smnd theheafttlenumhﬁsstum\reten Ss 1&510& vp@lrtﬂcﬁegb oivhilNeydémhechl oric
acid. Then, distilled ter IS addlciCCJD resultan
A rﬁﬁy

provide a totaP 5398&9 5 8F 20 & % of LREY l‘%ﬂ“?hgeeﬁﬁgﬁ'uﬁn
concentration tEenmhsuHermay|mauhﬂyﬂunnuxhbwm@rﬂongheohagbnwatabsprption
spectrometry.  BScrRALER! aloadRalodr OOl VYAl SRLOREL 2La39! Lol 1 0 Of

the dried water-retaining s ppo I's cal cul at'ed as ence er)/ 4
(mol ). Wen 25epéligeabeipr eferaled o1es hamelad keak remgtvatrdce puaberred

obt ai ned oy suﬁbﬁcgltnakm%srse%%%e\fﬁ M G608 ’E’I’@@@u@éﬁ:éﬁ@l@?kyval ent

metal ions to "wejghed-nean” treatnent is‘used as val ence nunber of the
pol yval ent met‘dF-tF6H§ gecrgasing éhce WRlifderrbsarpthiemdnagrtl b¥afgonons) .

30 \O/I\hen a strong acid lwéu 3% hyer féﬁh'a@fdéi k%r?vdaer{"tlilié %@@%]fl @@goﬁ Jc_lf.@itﬁl c
aci or an aqueous cal Cl,um io SO t1an uc as C cilum cC orl dae_s utl on
PQ TR0 Tt Ay G 58 i ther b

and cal ci um ni TREREELEPEEPEN & SFEE QFEERaf PapbLE)
pol yacryl at e- tgrﬁetheghhghmtetralssdulmﬂmggr ensit3b odeimlied ivieiml tpabf of

car boxyl,sar oUpekD LUEEILANLY WRLEn ASOr oA ot > Substly YedibYedbe

carboxyllc aC| C|un1 carboxyl rou
t he anount of iheiderofgthei pa@rtlcé.bcuumtlh@nslbtooreb@eaddméncb amnabpnenat eI y

ol Yot mmy belat tEfan t oo8. 5EpsET2 8 1005 58 %O?%%f%?#’? i LLEE R T
5 support, to i%@réB?rblévlééla,me@ﬂirépaﬁﬁld@ Jupport for plants,

according to the pr@ﬁ@”&rb@&@ﬂhk?ﬂg Bé%b&gya1&aHHé“Vﬂd¥hf¥¥“Hﬂ“dHH‘Of
0- 100 nggper 1 of the t "and having a water absorption
[

magni fi é8ti on $¥Ff%ﬁee§6ﬂaﬁﬁétmé9th6flﬁélgﬁ efoddhe PErHECde WFeh Ree
car boxyl groupnwsxsﬂ@atbyuaedebmlhhﬁgcahbomltw a¢i dhet Reesetidd FH the

hydrogel has a_stro tendenc e Acc i ngl part| ularly
in this case, ?ié?%g%?en?go?g Q %R€ayﬁ ﬁ%ggf %a%80xy%r%30 é:
preferably matnﬁMsx@dth© b@side @ﬁ 6he pavticieper.¥.g oﬁcpwgdﬁqg tO a

wat er - r et ai ni e, SIPPARL 1y & Mot Jagéhﬁiqhat geeHChageq@E%baesbges»)rd%%owmt hod
of causing the water- retalnlng port §§ant according to the present

i nventi 8A to<ﬁﬂﬁeﬁ?ﬁ%hﬁ%¥lﬁ%aibﬁés Fﬁcﬁs(ﬁ 3 bPeCESTORf BEPDEhe

i ntroduction %Ol@yoa:z@a@y@gs aEmAynEttéMatéda%eam 28fadueeun Salrali oy

containin chlorlne i ons, Furthe in the case of synthesi e pal yner
N T vator " SECPEIAN ot of dhers chPOt IGBEE R FetRol COROrREO TGERE RS

chl orine ionsamnﬂisﬂmanpe@us polution. At this tinme, the anount
In the water-retaining support 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 root of a plant.
In the present invention, the method of introducing
the surface crosslinking to the polymer (A) is not



25 of the addition of the chlorine ions is set to a value so that the
anount thereof is 0.07-7 mmol per 1 g of dry weight of the water-retaining
support for plants to be provided. The kinds of the counter positive ions
with respect 30 to the chlorine ions are nofgparticularly limted, but they
may preferably be Na, K, Ca, and NH4 ions. Anong these hb i ons may
particularly pref

r.abl used. F er e Relye
al ready cont ai RS or%/%rbﬁ’ o%%s?ﬂlgﬁéghoang % gé m)Pce pe‘ifé{35é g(’g of
the dry wei ght vaheireess kinds sofil }sxmoqmosmebhedso(pedac@ouﬂmmmmtobftwo

chl orine |ons 3 quo%sg@ds c{q{ ﬁ(é"tl.Hng washi ng the polynmer (A with water
0

whi ch - contarns no c rine |on “(or, water having a | ow chlorine
i on concentratlon) FRarticoulanly, wken bhpop9éymyr|dAacu@ sdie pngRepol yner

(A) is used as jtheuatef Hé%fﬁrEé%FéﬁPPOQEQEQVbénBEé”%oa%%%r?d%?dékthe

present invention, it is preferred to ut
crosslinked polcyen G@ﬂﬁﬂQﬁ4u}¥u#®1P%e%%¥ﬁeﬁnﬁoaﬁsﬁcﬁymﬁéhﬁﬁ(Whﬁqéﬁq a

nmetal salt, an@rb@%rllmr@at tetroa\aup@laﬂaieagtnewgl oAkl 1 Rt igpdadd v,
when caIC|un1chIor g§% nesium 10 chloride, is_used as.the po yvalent
b |Qﬁ(¥q

metal salt, it°Sg8a SiRHrESE t HRS a2 BBRBY bt FERUBNdSN S
hydr ogel , and t@osﬁunmﬂumepﬁﬁumununn(XHE|mi®1thyh¢ﬂrﬁgelsbyfau@gndﬂning

the al k I | t th Ca 15 nat
activity dest) TEREOPENTY SRR ho BTEEt 951 Oh ablrer Er et uig dshor
upon a plant, agens mﬁefamm@mdez(pn&ngiyqu@ﬂﬁrmommoondachavnng Redtd for a
db i ng, | t ' I
20 whi oh has aBEBed ShEs MU E Wl rRHES fRe At G, BHERE behprEngael)
whi te radish spnlzggpé (ieglg'udmio%fm,d Dy TRk } @hg:bymwnﬁ a;tmrahanﬁiy
easily be SUbl§8&?3139§§o§h?bh ICW@ﬁH?I“éEHéf”‘ﬁ@IyH&&yléeéicgﬁﬁlQe used

as a seed materia S wat ér havi ng a 1cal under gr ound
wat er cdmposi t FBRtETABRE TlﬁaVQﬁPQRNQPQﬁ§t%ﬂ?Qmﬂ$c%1Y%?é+nmﬁﬂ€r in the
above- nent i OnedchﬁaneT abhecl:, GaEQsrdd mﬁor@m@eéd;@té/m@ﬁg@nnonent

Concentration én1 gég? gﬁg?ﬁﬁHiﬁz g%a, é&%gg%%%gt 2%@&%{1& %§Resgect|va

conponents wer
concentrati on, raafinshenchHasf pdQ vialme. dree sad ltyeemt i e xeépirach Iver eh pdly Ust eelsio, 7

by using hydrog £hhOBLE ARk te) SLOLr ISR DG R85 GRITEAM 4PNLBELhYL LY

test may be perfor oW ng “mann
20 about 2x10°-5x10°), polyvalent isocyanate compounds (as

described in JP-A sho. 59-189103), polyvalent azetidinium
compounds (as described in JP-A Hei. 6-287220), etc.
These crosslinking agents may used singly or in
combination of two or more kinds thereof as desired.

25 Among these, in view of the possibility of a crosslinking
reaction at a relatively low temperature, polyglycidyl
compounds and polyamine 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



- 28 16 nm of the above-nentioned synthetic water and 160 ng (1 w. ~) of
each kind of water-retaining support are introduced into a test tube
(having a diameter of 2.5 cmand a height of 15 cn), and the resultant

m xture is 5 fully stirred, and then the-m2dwe is left standing for 30

mnutes at 25C, to thereby prepare a gel-like culture nmedium conprising the
wat er - r et ai ni NG heHRRAT nafhigHe Masa %@eﬂei’@@la@nw%&%al ad G!hé herein.
5 grains of the %bove nmenti oned see white radi sh sprouts are

uni formy put BRW¥ ﬂ}afyaﬁeoffeqar@%e?eljr%etﬁﬁl fore F?édPé?W\dreﬁ é%fct?od)f test

tubes, and thestggp ynbe ifLARREG Mided $h | EGRPENRLYBNNGY AT B R her
nm di aneter hoié filled with cotton. The thus capped test tube is cultured

for 4 days | n qaculegr @ateorhyl25¢hd [Hakymer i oy | prefiskaplyf bes t206@ L,
16h- dayti he re ultan ger actrvrty is investigated. In
t he above- rrentr 5ﬁe né’tr cotﬁm\ﬁqa/ (fd;% Mt or exanpl e, the | ength of
t he above-ground pomsl @R eMRaSUHEd RS ﬂd}ﬁ@_’@is}mﬁnﬁi@@ end keakakengtthaf rom
t he 20 base port ngranc i.n ropts and stens) .of the

% é:%l nt _bet ween t
ger ni nat ed |ndP9 8{5}3 £6) ¥4 & i3POKMi %S ’F]éh@?ha%?nf'helﬁn&ér gr ound
portion may bepoessbiledtas utslee aavrertag:ei rmmrénemga rpélmrheAlpase pertion of

the germ nated_jndi yidual Ssgl%?%d LR of oI le[er est O%b}?%‘?%ll)%égégggf)ggﬁy, -

conpare the respec?r ve germ Adt i on “act
is prefélred tbouskoalitgngaridthydigagslc (stdisr%tm)usuclmfasaabd:orroébsbepbhen

thereof I's lesg,fhap,l E‘E-’n@alging GAo! at%ﬁd;m;ger} c%{']c? %f?ﬁﬁgﬁbvggent

germnation activity tesfs express
above- ground pb$taddaedntot hiel éﬁguﬂt@ﬂtt W@Wgrmrﬁh@mby opffeett he

respective hydeﬁsgﬁlaﬁlhsl @bwg ‘éﬁ'oue%7(—7946"2' th rLSREAod Qi EPsenf r the
standard hydrogel, as shown in usi ng water-retal ning

support) 35 ASCJE%%S%PEFDEePaPﬁl n@sséﬁlﬂ@rdt t&c@orﬂﬂlri@“‘-‘tlb the ¢PRERHRLNG
i nventi s, thav@r@éyrmheééinnwebaaué@dc@lnttréert Sisndl Lgrtécn €OMPh ngdiom Wi th

vent1 on, 1 hebi ArtSgFBRF AGYsBABBRE. CBPoP0 AR Ay (IR 19 et eS eERh

but it is possahhethoduskesabst ances_sm,ﬁriinﬂnlrn@vag@mneraaid ywabman arsed as
t hose 5 sui tabehgs&%e(?I fg%obgdggggga%%ng@ugplortke %%q%%%ea%c s, Sui table for

pl ant body- gr ow ng, 0Ss wat er - e solid-like
subst ances sucﬂrn@sgmmlepgwwrrn@ngahhe seByil&anss mdxd/ugre drs'getrﬂa:ted

substanggs, PQfoUs SRILFIRLS soPgE! 8- bikG1RBhBbLRIS, Jffqus materials and

crosslinking 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 alcohol, a

30 monovalent salt of organic acid, and a lactam, to thereby
effect reaction (JP-A Heli 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 foamed materials. However, in the present invention, various additives
as described hereinafter (such as pignents, fertilizers, and anti-bl ocking
agents) are not included in this "plant body-grow ng support (B)". The
exanpl es of the inorganic substances may .15 nclude, e.g., inorganic
powders (soil, sand, fly ash , di atomaceous earth, clay, talc, kaolin,
bentonite, dolonlte cal.ci um car bopat e aIu n C flbers
(rock wool, gl é’é’& Fier a( a\51nq n%r%%ﬁ’%’%orgggu %@%dgl s%ﬁgqﬁr}f orP?JP%U?ﬁ%n
por ous ceranlcphawawhhﬁnadﬁawhﬁrqnmntke polygmarcchghes iszeoldssl irsiddis
a1 oon.  etc. ] andnAAdh JAATRLE T CLi gLy (REERL! €a1€! Br) nrfilchr il Mh1e
exanples of the organi ¢ substance may I nc organi ¢ po
[ crushed cocon@f &hél Icardeafyl Qﬁﬁﬂ@cﬁsp%ahuto ﬁu@moéfpéﬁaﬁg@ Qﬁxﬁﬁe
shavi ngs,s wood B9 %&, 25 powder of dry coconut, synthetic resin powder
(pol yet hyl ene po pol ypr opyl en owder ethyleneV|nyI acet at e copol yner
powder]; organic f|5€r§ zﬂﬂkﬁﬂeq|Qé;s[%¥&$Lﬁ%%%°¥¥begFPBBr§a@C5FtGﬁn‘
;sagdust( S][:'a}/vneﬁt@a)l]ﬁ]lcé@ A lnkaﬁy S asSr FI6RY dbwoahe E?Em]ar Qﬁt' ]‘ei.qic @ISeSO
i bers (cellul gse-type fibhers . suc on and_ acetate nthetic fibers
(pol yami de, pof§ 8%?% lnﬁb?;ﬁ%}l t%i ﬁﬁh?ﬁ?frﬁﬁﬁ%ﬂfﬁﬁlsﬁz¥pngF8und pul p
froml ogs, Asphmndnprofe@s3gﬁomm¢hnpqr kteg)), chemcal pulps (sulfite
PuLD: oodp pul by SULLILE BUiReqt A0 Dm0 L07L o8 Plifiondigebark
sem -chem cal pul p, regenerate& , hechant ca Ty*&a or
ground productOfrOﬁrpapedsgwnm@h mamaRnﬂﬁﬁnﬁhﬁypb©d®c@d6b§ fwohi ng pul p
nto papers, Ofpart;idfliakegendraled opmfror@ﬂ@%f&n@éﬁ £r S asygeghanygal |y
crushed or grou E uct Hon1maste- paper’s, etc her waste materials
(wast e materi anetp oéééédoﬁr@ﬁﬁp&GéPQﬁX%MQIOQﬁ(ﬂqy Y eer 2bbvrbas

materi al s (actph¥atgdea cgrgonsbgoQQ@u&dﬂygdbngnﬂégho@rganlc f oaned
materials (cereals foaned nmat efi al of synthetic resins or rubbers

(pol yst yrene fb%ﬁ%hoﬁaPérWﬁ?suﬁépﬁvFRﬂt%ﬁﬁﬂ9£ FAFROBPo O UR ubBEE ) sponge,

pol yet hyl ene foam powaé@pyle@aenm@rnsutppadtaries fmlﬁ&;ﬁly emsﬂled organi c
pellets 10 [pellgets.of s

nthetic resins _or ber
above- nentlonéﬁleaﬁ?an%ﬁhapgﬁnwa gﬁppSPF ﬁéf df
conbi nati on ofdtmedowanererepamnesgtBep@o&t as d&mghﬁﬂ ﬂhnnupléMEmumlt is
preferred to u an t ri |.$,: qrg S,
organic flberséfuégﬁégé %%dgggﬁgﬁtgﬁc%regﬁﬁéngq %@%%%: r§¥% %%%%ﬂ
mat er i akOmay p&@d cethdrgabbed. Qzelsgppn@t ncﬁrdl}SIS@fle?mbllyl G ol (D% Wens,

particularly 0,04 Po@h%f?% aé%ganhﬁeﬁoaﬂﬁgtﬂtl%rd' @o’asc)erquWatdBéch&??CEhé 0

t he synthetlc resins and/ or rubbers constltutln th bove- nent 1 oned
organi ¢ foamed R EFFAF STIFEUFS PBsEFLER PEOMééetﬁo§€t®H|Gﬁ”ﬁ%ﬁ%‘ﬁ%éﬁ)used
general ly. Mrml speshstant | yolexanpl aadothbhposum@b ey 2ondettidsich J.,

styrene-butadi@? ng?% ?%ﬁBfg,dgg%gg%g ggggglpﬁsleng%%pdésrgn;ubbers,

butyl rubbers e-propyle ribBers
nonconj @gat ed ibsmrpnb@@rspe@brgmhtnyeprémeCﬁubbérQO@GRptrmﬂmqm<9ﬁtﬂﬁ&ws,

actyLoni {14 &y Ak 0P FUBRER Sng' BuBBoR€Uihl eRe! Qo0 URURls PR in
for the atomic absorption analysis is 0.2 g/50 ml = 4

g/1L (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



As the synthetic resin, thernoplastic resins or thernbsetting resins nmay be
used. (Thernoplastic resins) As the thernoplastic resin, it is possible to

use 35 both of soft and hard resins. Exanples thereof may include, e.g.,

et hyl ene-vinyl acetate copol ymers or sapeni2Ri ed product thereof,

et hyl ene-acrylic acid salt - 31 copolyners, ethylene-acrylic acid ester

copol ymers, chkqngsyhi:anajed 98}&&9655’1 & FP%P:E!;” t@?o@@ﬂ%&'&lﬁ' uct

ur et hane-type resins, styrene-type Tesins,  vinyl“chloride-type T ésins,
ol efi n-type reSEng, NESHPELCeMAHRPIE. HeiRRLYTRF yaffdelf§plepasuged @isc 2

Among these, i{aksrprekingtd &upspithose heyi rﬁcuieesrbnl Fi¥1ef baceeisiea
degree such that the volﬁne t her eof %EQ be swoll en ¥ wat er absor ption.
When a hard reSEnSPSPuSed il Watsd SNSRI iMpIRHELCRELRPDI | HPYEYETsuch

aresin By 10 "ecbgdanguitbakihe prasidm Zhﬁfverl:_t:tad‘fpé; esxpérimenvset ﬂanehbype

Chai n-type pol DT EPREHC CBBPALRGT HSuIGETA DTS fgogiee of ehe’ 21Rd1s
soIution-polynnetalngaatpoEy@blyadhykmmA&nudewhrnhihaéEcchaentémhehﬂgr is
Fo e 0 PobhShSacfa chBEN AL obt! HUSan TR ferh0ro bl &6tL9

t hose produced Peih a polyuret ane sol Ut Ton o afneggfrom
sol uti on pol yn@anantonﬁ $hehapsd oavg edhdisgiapianive ¥emoyeoupy is very

evapor atjipon; %E‘ f Od%%d albud £l e 20 MRS RITe S ULTK B SOh&LLON | 5
caused to contacf a sofi di fying nmedium so t hat It 1s solidified. Exa

of the styrene5%§be°?e§Fﬁ¥lﬁﬁyaFﬁél&éeabéuﬁ AR FEAER]r 1 g o
styane butad|gm§ §¥yFE@?ﬁhPQC%hEQ?@ Y%Q%Shyﬁktkﬁﬂfﬁkﬁpniem&n&éﬂéﬁn@ob|OCk
copol yners, rene- et hyl ene- by ene-styrene ock copol yners

D P emo et hyl RSB oGF B, B8y bnd OHEoGR BopS: PRt T T B2 58 ¢ he
vi nyl chIor|dee$g@@tie$|56rnayelgebuda off. g plhingh)- poldy/ ey inzatkedil fegr ee
vinyl chloride, resin rtiaII S |nk i nyl | ori.de resins, 30
nltrlleunbber§ ?f@%?s Esgtﬁ5ﬂg ? %b éﬁé d%%ﬂﬂﬁ d’re5|n etc.
and vinyl chl dredeinagsone. urethane vi nyl chlorlde copolyners nltrlle

rubber (NBR)vi nyl P%ogbggrgggokxg?htPetgc g§ﬁqgle% hth%ﬁgegﬂgltype

resins may i ncl ude, éne opy ene, dures of
pol yol efin w tiﬂ‘éQIhWJéfﬁé %KD@?L@ﬁétﬁubbér haéob?ﬁ?@r §0¢1@|¢prt|h§|tngﬂm ybolZ®fin

grafted to ethyd epenpsPPYEeneqf ¥BeL at V8- ion- g38up (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.
Here, 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



Exanpl es of the polyester-type resins may include, e.g., aromatic

pol yest er - pol yet her bl ock copol yners, aromatic pol yester-aliphatic

pol yester bl ock copolyners, etc. 5 Exanples of the polyam de-type resins
may include, e.g., polyether-polyam de bLogk copol yners, polyesterpol yam de
bl ock copol yner, etc. The nol ecul ar wei ght of these thernoplastic resins

and rubbers are not particul arly l.imted, u : \% ;
sof t eni ng poi nt®bF33 -§86é§ne6rléz¥3§rl§rbﬁ y 40 g%érp%%r éllggzu gr@w)jplragf ?rlzcgllyl
50-1 50C. Thesemenakrsalls ey abmonsed sialgi yolrcambaxyd xgtPBPof 2 wo or nore
speci es t her eof 5. dgsh el b IRBTISEY! | Nthd &1 dodE1 ExRERLeRoAbrihe

t her nosetti ng RASE may ‘i nclude, e.g., those of formalin-condensation
resin-type, epbkyIvesin-type, urethane resin-type, etc. Exanples of the

formal i nzcondensat i ga pesi, NshkRe FTRY dxdelgidss &£ Gthe UneBomesi NS )(magction
products fromurea 20 and fornalin), Tral am ne resins (re;ﬂgti o? o] odﬂtcs
from nel ani ne dpaleeendlkall PR&EF SALtSiHs FFRAY B Prbdults2FFém pheno
and formalin), ;&80 fbbAhcke3iiBS aCieC niadre iy adtid 5 ftaconesoacidel eand
formalin), etc. Exanples of the epoxy .resin-type may_ | nclude, .€.9. ,.¢25
products obt ai Re@SBy"eBRBERENG Y %ﬁ'ﬁ £t rhfr%@’ﬁ?%ﬁyﬁﬁ%n%ga%ds%%QOPFgorrer
havi ng reacti vgogeREY , gbeups) yakrtikederd teheraadioxyhit aambd evahamewepght of
several _hundred to about 10..000,  and hardenj geific
exanpl es % her eB}PePrﬁOPXSF%ag, lglfté’. %'rsreégg't ?Jg{r]é%%%ﬁoc}{ g%%{f?gt??gt%? epoxy
groups and eacaftencthenpblymeup ziatigmol dowealr dtha conperp thereqf _
Cprained [rom 80y CROKYoLaBhl LEDaY: @Iod QY Oinr 10601 sycbrasnal yei dyl
gl.ycirdy

et her-type epoxy’ resrns, ester-type epoxy resins,
gl yci dyl ami ne-vgperepexyiné8on§UPRYdal i cyclic 35 type epoxy resins, and a

har deni ng agent (sugBeassRel ¥aainpaesaeifd tarehidridsieph Pl ¢ i soxymeat ¢IIpol yol ,
and pol yner capt an) . - 33 Exanpl es .of the urethane resin- . i gcl ude
t hose oBfai neddy bnﬁéPHSdaﬁﬁgﬁéFn%E%ﬂﬂ%ﬂ%;ﬂac i1 t5pe bd%%gg §?¥C&a’
pol yether or ajpgtyastetcad dacaylanbasg madteracatyianidact®®ed with a
pol yi socyanate so as to form5 an NCQ.term nate e : %
per cent age: 1-‘16%¥iaﬁﬁaa§lgﬁai ﬁ%é:Xt gﬁl\g‘?“ irysr}{raoené)c é;r(rj C\?\A&%% tE}%aI(l rcg)pol ymer so
as to forma pehyberylandabaddeési mgedha spdihardrydnopisi hic HeeRomeranll) .,
appropriate crogsl ki eRt gRLBROYIET, RSN Gy sl KAsea obbai ped by a
met hod mhereinggapgﬁgg??agglgyggigoqyanape, a chaiglextender, and_a
crossl i @l ng agehueareAnbpédeHﬁNht&@eé@§ﬁy?%ﬁﬂizﬁhﬁr%%%ﬁ%ﬁ Betas £31Form
a polyurethane £0§§7\§ LmPERGES Shnkics@C AN AR (Rathiasey hyghtogenmafy pol yol ,
etc.) - 0.8/1 ?o . Such a urethane re5|% may .be nnlped or shaped by,
e.g., a 15 casPragerePhydPeasrieddi tg \mdthda. @W%ﬂeéﬁ?ér wel ght) The
nunber - aver age nol egyl aucheiaghtsef, tike isbadsa posrikia therompeiast@c resin
may usually bep%r%i%g of the monomer containing the carboxylic acid
25 into calcium salt so as to 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 crosslinking monomer (III) to be

used may generally preferably in the range of 0.0l to 5



nore, preferably 2 x 10 to 100 x 10. In addition, the 20 nunber-average
nol ecul ar wei ght of the thernosetting resin (before hardening) may usually
be 10 x 10or less, preferably 5 x 10or |ess. The nunber-average nol ecul ar
wei ght may be neasured, e.g., by gel permeatg Qn chronmat ography (GPC
method). 25 In addition, the size of the formof the support (B) is not

particularly Ii ed but rticle s | XIS the mder
usually be 1-8 gll%? moﬁr efera(@atﬁtjeior%kiii {}%g ’gggb?hggspz)é ]p thénog‘oravus
mat eri al , fibereapécﬁo&me@hﬁﬂﬁheemonnmersuaWhylbesemGQhaZOdmmemﬁmmpmnbly

30 0.01-10 M  fhe 528 of e P detompyaiabLy be: 0ug- SO,y Rigleranl y

0.1-20 mm (Rat1 0 of quant yner suppor The melg ratio
bet ween t he poRpaeRt( Af &h¢ Iwhsmar (B) B usedplantebsdyphgnoi.A§ swddort

wat er - r etsai ni ngh 35 ERLel E%'O%C%%@mwgkéflﬁé%%fﬁfﬁ&”%u?ﬁ&?@t%QBdEBXObe -

34 changed in various ways depending on the kind % (A, the
kind of the subpepie(BRSUfKd cdmiitrutndihe orentanrdy Ehﬁpa he BHOUPR s

rati o may usuabkythe Qtotaom%% o b%Ouse%D eI Sd 8d atwlryoit%%lt Bécaﬁesm)re 5
preferably 5 g 8 articul arl éfreferagag 90, - 35.
Usual |y, when £ figris SPrtﬁ e BIARTE Hé/ 3L 18 p%ﬁ?etoeHSﬁﬁha water
raterbrftaln|ngbabtpti¢nnmﬁghefﬁb@wu&ﬁioﬂtloasdkﬁmdﬁble in VIFM/Of good
ormabi li.ty and an econgmi view,to use the mpterial, at. a
atTo of08) of the b6 SRePiER) Bertrkde LSRR S ARt EE (A ] bl Fe
mater-retalningapaméfiahtaonoodlagcb@oﬂmmqmwanmprmsmngﬂvrmyboapetsée at
| east the abov d ( d { 15 may
al so conpri sesgagglﬁét%g% ﬁﬁg)ﬁgggsel r)ead%%%x 1@%@%% A_% %3‘5% g(%) may
i ncl ude t hose mm¢thtﬁaa@dgéﬁévéﬂpyaﬁédn(@§é@ahﬂu$hﬁ£ﬁQﬁ9£an@r The
wat er - sol ubl e @Hu&ﬂésﬁahﬁée|th?mewh%me%%nﬂoHﬂﬂﬁ'ﬂ&» COY B DB YREEL, it

usual | y has an adhesive property per However, it 20 IS possible to use
t he bi ndér (C)t¥Redesiyear. |nW8PBe?uF8 én&%%¥EQHu%%ﬂRﬁﬁ9ﬁf%ﬁf%%ta%ftQhe

pol ymer (A) ar@ré@ﬂdéuﬂp@bhtéﬁl d@pamdlaug el tiahe sstiad @ Oofanwed ey uik Oy Bt

shape. - spect 1.6 aravi LY, 216, 9L Lhg Rabumer, (A g far mofo Hhe, b poer

mmol per 1 g of the dry weight, it is possible to obtain
a water-retaining support according to the present

20 invention having a calcium ion absorption of 0-100 mg per
1l g of the water-retaining support and having a water
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 groups bonded to the polymer chain are in the
state of alkali metal salts, and the content thereof is
at least about 8 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 is inappropriate as the

35 water-retaining support for a plant.

In the present invention, a preferred embodiment is

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



25 limted, 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 25C of 1000 PaS or
| ess, nore preferably 100 PaS or | ess. The binder (C) can be used in a
state thereof such that it is dissolved or 7§ spersed, e.g., in 30 a solvent
and/or water. Herein, the above-nentioned "viscosity" may preferably be

measured, o0, paitdan A doll o ng £opdibhanss SEMUIGLANS AL Al oposi Ly

measur enent > 35 Machine Rotarz‘vlsconeter, nfd. ] o L,
Ltd., trade naf&ltBHEhgRe \BER oweBPlRELBH, ReJ-1 €8 NoMdf (shlEet 8™,

dependi ng on tRe? -85 pyi-scesrty)rdWiThes> of ckevol WhicoRs t¥fe Jet U522 rpm
The binder may approprlately be selected and used 5 depéndi ng on the
mol di ng net hodMSo bélusedBiher 8For. BExanptesBef £k€ Brederred- may i ncl ude,

e.g., natsiral pol ymanms maNivaSleidaiée€aPosX DRI Sons¥AthaliC e NS ARtho1,
synt hetic rubbers (Eho ver, the additive as described Eer einafter is _not
included in t hPEeAREERALY &2~ 010 ATUINk HFABRr PFEFCRAPLY ils Ondt-&r M¥lubl e
or wat er di sper@bla: a :glndafi T hes atrye wel gt ﬂdﬁ]ﬂeﬂhlé 1|sgs$ymm: i(lz\)i.sI ISQ&]&:hi the to
use, e.g., hatura .S _on sem_-synthetic,po rs. Ex of the
nat ural pol yrreFo%ﬁgi%n)é?ﬁ&Z‘,e é’%}i’,"al]?%‘% aIP‘_IéJh@}i §%¥ﬂg?§rF3F%g§¥§h gzs§upP
starch); ani nanapr ptreifies afdyc beasngpsdmtédhe, e casei by thd €olllagen)y; ani nal
proteins { such asyg@y bean protein, and wheat protein); cellul osetype
materi al s (sucﬁ as_wood cel lul ose); seaweed extracts (such as agar, and
carrageenan); pMathodeed mecisgdey ZPNREh @ ¢rmPoyYyil greenspobysdalgom
tamarind seed ggik) Bhart tree |eaf nucilages (such as gumarabic, traganth
gum; plant fruit mucil ages (such .as pectin); mcrobial nucilages (such as
xant han gum pul | ul én?"aéglrdlrgﬁ,al@éﬁ’éfc ﬁqp,prg)eq | EheS gty C 1P aAY HRABPEr ound

st em nuci | agesw28h( suah eashlolRY et SFBNEHY ,t1EE. dEX@dD! €0 0f §hef the
seni-syg;hetic i ncl.ude cel |l ul ose deriva%hé§ﬁ§$suc as . net hyl

ol yner mm
col | Ul oS et h§F e8| PALELET ChadioRy GURAO ol 1SIWRE fyB SR TER Nyl
cel | ul ose, carbouyibibyl isekubljest.edreichydsiydy axy pEopyleSbr tel fulnsee;

starch derivatjyes S ble starch, carboxynethyl starch t hyl
starch); and a%é?nFéégggé%ggrgbgtFy§§3ﬁ§n:Saﬁ?%ﬁ%ﬁ%ﬁ% %%i% @%J?g,ngginic
aci d propyl enehgilyeoh)oretcachid.i s Thleso posdiillled ovatert ize added to the

thernopl astici fys0i chAESRigURSEARECSs itRSERAA e 3D ¢Hddi 46&:@@6& i gl an

aqueous system _The softening_points of these thernoplastic substances are
the sang%as t WBse(BRBEFRBEAVRBBTE )irn 20Es &N FHE bR IGHePD (E

mM) therein is determined according to atomic absorption
spectrometry. The content of carboxyl group polyvalent
metal salt in 1 g of the dried water-retaining support is
calculated as Ex(valence number)/4 (mmol). When

25 polyvalent metal ions are mixed, the valence number
obtained by subjecting the respective valence numbers of
the polyvalent metal ions to "weighed-mean" treatment is
used as the valence number of the polyvalent metal ions
(e.g., valence number = 2 in the case of Mg ions).

30 When a strong acid such as hydrochloric acid, nitric
acid and sulfuric acid, or an aqueocus calcium ion
solution such as calcium chloride solution and calcium
nitrate solution is added to such a commercially
available polyacrylate-type highly water-absorbing resin,

35 the alkali metal salt of carboxyl group in the highly
water-absorbing resin is substituted by the carboxylic
acid or calcium salt of carboxyl group. Therefore, when



2 36 thernoplastic resin. As the thernoplastic resin and substances which
are soluble or dispersible in a solvent, it is possible to use rubbers and
synthetic resins, etc. The exanples of 5 the rubbers and synthetic resins
may be the sanme as those as described abgvgc¢in the case of the support (B)
The amount of the binder (C) to be used as gesired in the present invention

may usually be 200 wt ref rably Q.5-150. w_ = articularl
in 10 terns oftgﬁeaQSPP& nté %%HQﬁﬁac%ﬁt?Fr%%bgi?m 6°Pﬁet¥o §Iagﬁ%&nt
of the polyner1$A¢ppndp$uppedy @)t (Preodumttiemt ppdHcatbal Asmehelpsadesoff or

d th et
D esent |35 i mvonE 5a2bB%2Y fELE HARE 0 AR LREEChAL e’ B8 eg 1o
wherein a ni xttpedednppi Ji mglotlh@errollymerf)f( Ayhe simpothB)r@hdlopngonal |y

the bindgr (Og Mgb&;?tha%ob%ﬁgrw rlH‘vq.QfeSé'v&é‘dé&g—fétﬁﬁ§§§”§u?§69€dfb9t0

a pellet-like sh in a mold having appropriate 20 shape and
net hod mherelnpéaﬁiﬁtuﬁécp§déﬂés§9r hﬁﬂRﬂﬁfeQﬂufﬁgﬁﬁﬁﬁo%ndh%Yﬂgﬁeé |nto an

appropriate sigglcf{ihi 108 EBEBRPtWaRr &N cthe @ %éﬁeni negl €né ap
crushed product |s dusted or sprinkled w h a o 25 anpd optionally

a binder (O, “®HIRReAnfshaYaPH fr ¥eEre P eRNE]; (i v)
a met hod mherei@naeﬁtxgﬁgg waedrlafth@ @boueom&xhod (|||) before the

| di | ded | let-1ik
Pavi ng 30 appr opr i FEF ShaBEoAniS, 6% 205 1a SHETRod RME T S oY o

once DFESSLWEHEﬂIbmkyhiO acpdodube rasuheahmrmW@&c@eﬂuhﬁs acstramgblock,

dth ' 3
therein a mixi i e achos0 hebBhe 0:RENOPRLRLE TRy SRdet daf AL Ot
rod, or bl ock,tkan cceh%%|sh@u@oahancreﬁhédkuarltlommadp@radm|caft eathexyl - 37

(vii) a net hodgm%gsefmyapﬁéféyaslysbaeaejﬂalt@adtbntb% a. Fbeltloet6‘|d knshape in
a nold having appropriate shape and size] (viii) a nmethod wherein a m xture
i's foanéé|IH(P§¥E?[ﬂcﬁﬁw?h?nd¥KeWPB?ﬁT6Ftél§H8€tSupﬁ@rtor bl ock, and then

is cut and crush®gio®t&f introducing chlorine ions)

As a method of causing the water-retaining support
for plant according to the present invention to contain
chlorine ions, it is possible to effect the introduction

20 by causing a polymer (A) to absorb an aqueous solution
containing chlorine ions. Further, in the case of
synthesizing the polymer (A) in water, it is more
preferred to adopt a method of incorporating chlorine
ions in this aqueous solution. At this time, the amount

25 of the addition of the chlorine ions is set to a value so
that the amount thereof is 0.07-7 mmol per 1 g of dry
weight of the water-retaining support for plants to be
provided.

The kinds of the counter 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 ions may particularly preferably be used.

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

35 1 g of the dry weight thereof, it is also possible to
reduce the content of chlorine ions to a desired set
value by washing the polymer (A) with water which



I’n the above nethods, it is also possible to further foamthe materials as
desired. In addition, it is possible to thicken the hydrogel by adding
water in an 10 anmount of 1-50~ based on the total anount of the pol yner
(A), support (B) and binder (C) and m xing g+ ese materials at the tinme of
m xi ng of the polyner (A, support (B) and optionally the binder (C). Anobng
t he above-nenti t et v d (viii)
may preferably %g%%sle r}Pﬂt a e ofﬂ?he vva%ér‘y%g?%l ﬁ%ar\t’d'%r?lata)er]i&r to be

obt ai ned by thehél@merrsr@m mmmwcamor ding to the present invention

is not particularlygl S r t t gl

material in the form (%Jf%I ﬁ@‘%{ ‘de épr?o%ubl@wé{cpf{’rngsgg dt %gq%t)l (Yg)cft product
may i ncl ude t hBedyBeredad s stiahe gy rio® witepressaiaingl g8@pealy &N i ke
product s;s cut taﬁtuga@@r@rﬁ@m&& t-fHé)rﬁﬁé“@ethE essverppbdedisheat PJridt@rred
material, rod-[ike terra e&&@é{ 4<kéSI|ke materra& &ut or _.crushed
products from ttﬁeuitr SRS Ged TRARY | Al CTPBELEPEEINROLYIGE, or

bl ockl i ke mat ecbmbrigidgC e rgrl iey taﬂe.ﬁ grdduct sctydict heitioakd 1dheetalli ke
material, rod- Irig mat ri%I, Qr l.i ke mat eri A{(DﬂgthﬁSE, tri%
products may prafréraBly 3682 nc‘f{r AR %r%%l LYRIPPEPREL Salt.
pressur e- nol deHaptibedbriwl, dethesheetl-diivdme atetaridd, ondmégkesdmmmerial, or

bl ock- | terial: - nol | ded. duct ;
o o A cr useiuBhigots s et M %te'h%%%%lg? TFoa8 Pre’
material, or bpos&3blei ke suppriesls. throdlredrahrion Taieolplnanofbbdst gr ovvr ng
vvater-ret ai ni n?%gﬁégéh_al nd- £3%1i cletoto g:ren%}th%ell}geap{ﬁfnt gvgﬂér on can be

forned into a roduct as desire se 0 talnln such a

f oaned producthydreaethbYabobstitpsdng e il kak m@%ﬂsﬁ%l?e‘ﬁ-'ﬁhaﬁa or
rubber, it canyge produced by 5 corrpoundr ng a foam ng agent (and foam ng
prom)ter or foamn g i nhi bitor as desired) into the %ﬁA@ support
(B), and’then he&%d f%ﬁﬁi“f‘t@aFHBHr 83q FEr iR e 2 ‘ﬁ%ﬁ‘yes the usabl e

f oam ng agent nmay rnnludeerdtazeamlnatréemh\eatef\f@;t arford twater-retaining
azodi car boxyl | acr 10 _deriva initrao | ene tram ne (DPT),
benzene m)nohy ?t o?yBr gb@?ﬁ?@%é sglﬁ ﬁi%ef%y%r céf]:y t 3 mmoni um
car bonat e, annmtrrmm@tmanbaqatle;tpr tpane fogetar @I@sﬁmhﬁt hErJ,nga,t as These agent
may preferably, d a n the.r %;*SC W th
respect to 1OOCLprr§ts§§%alpéal hgggu%alct)rgtr ?%taq\%%‘?ﬁ I SO at&%liherent
dependi A§ on twtel%b(pmgréhsraabﬁé éﬁre@ééé‘ltf@rl M@éefroéirhﬁi?qufbducﬁorln

addition, it isxfQRSEED! 8eb@sMbX @nRLaSLhEHZR spRotitdPi(d Z8r, ehddbrdsant. a
filler, a coloring agent, a flame retardant, 20 an_.antistatic agent, or a

m | dewpr 0of i nPBgEMf I ht ShrBYP| FeKoi BReFRr MAY 23siblyube SURIRETRS \tRera (A)
and SUpp?rE (Eﬁhmtdeérmeglermmnaﬁdohr antgw/ﬁey &e]rswbmry b used ass tahE ¢
support B it 0] upper LN rci.n nt a - tackifier,
a processing ald, a’ﬁ ’a?.fr o?(?g]aﬁyntéﬁp‘ilﬁf Wgr ?‘ %‘ Ry &fent, an
agi ng (@dzone) ummmunémagentcomposmbben ¢$0ebles lx)utr@arniba rwgseaﬁgaﬁ

vul cani zi ng prtﬁ@%‘émé’x&’i&%‘é%'ﬁgtékdlﬁrtﬂét h)éét«%r meﬁtt:(i.on-glae tf %%m ng may be

ef fected by usual one-step 30 foam ng or two-step foam ng ensity of
the resul tant foaned prTéé’l}@t l| s ROMBeSiHIQR £ Bfri’rﬁ‘t@d: "Wﬁ'e%rthe above

support (B) i$ a tThermpepidddahd €S1 N, €.0., £bnté&nSWRELGhENMgy/A3T TN

pol ymer (A) amd the S@RR®d,)[H)H,8re mxed I'n advance @iz the tinme of
produci ng MgSO,+ 7H,0 111

KC1l 22

NaHCO, 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 the following manner.



35 a usual urethane foamso as to foam a urethane resin containing the
polymer (A). The procedure for such a process may be the sane as that for
the production of a - 39 usual urethane foam A usual pol yurethane foam
may be provided by a one-shot method wher-iag a pol yi socyanate and a

pol yhydr oxyl compound are reacted in one stage in the presence of a foam ng

agent and an appropnigai@ ¥tk %b&yeﬁméﬁfc%neaea%xemn;lréem%moe'ﬂscﬂ
prepol yner which has been obtalned by reacting an éexcess anount

pol yi socyanat e™8nd la "ol yHyldrdhygadonpbfdofi ‘gaFeacr@aawntwqurﬁ e
presence of anjappoeRideat G.Lnaidj,a Otfe;b&/ au@@nt hevepgl ¥mas afRiRed gsher & e
prepol ynmer whi ch has 1Q been fgbt ined b ctl ng E excess anount, of

pol yi socyanat e 28fd g?’ﬂfy(‘?r C(f?))n'po %I FegrLEank M *&nt&ddist i onal

amount of5 a potfyzthyg}r exwrnmm;pcamti then hﬂm@rxemﬂmeoisal‘eﬁan'smgnalgmt fand
anot her appropgpha [ rejd, . e l,e th am ng_agent.. may i.ncl ude
Ve PBaMERE R At Aric adar G San P SRBRRer AngRtcackiy E oA NG

a 15 reactive foaning age ch ‘as  wat er
agent such as heddbwmi blon@rp(smmtg hztie)gamledrd!ﬂ;@lxmnagbatJPPEhe Wwatikér haisd”

reans a catal ysheol 80 4 SUUALY G, 20N, (OUDDL 6, 9t DI | k2EEL:na 60! ORN0

agent, etc. OVE- ment’i oned1 m'Xi ng devi cé nay évice which is
capabl e of m xphgva-Rertdoaeghise@dnof @hﬁﬁ)llé%db‘ﬁhs%@hoatm g&FRAg devi ce may

include,jce. 9., ya; Fepathebud ¥or tre IR dlendere gePL@ﬂfe&a&Mwhg
tunbl er, a universal i xér, etc I n addi tion, exa e t he ewcefor

kneadi ng a ni xPERLURRYD| REEHIOE &egt td’éiﬁ%'esa%l%}l‘?l'%e%*ép’é‘ﬁbﬁ &F efpPeeding
kneadi ng oper ai®on dngelibeakl BAuaNthaSAieRy ia1G frai-Cli amatedr ago L v ﬂlmséew

extruder, sin Ie cre extru 0- kneader, Banb m xer neader
open-rol | devi &8 36°FEPRer %@Fdﬁzﬁlélsrrgtaﬁ&fs% 947 ute‘}/%%sJes ('fufture tof"
pressur e- nol dld@ysrelhod cuﬁtusepcrssmbl(éSt@,usxd,lmn:gxatmrdryatgmlty of
pressur m)l di hod, d ﬁg! ﬂ! . a_ wettype
pressurg nol m%‘g"@;{f%}g 1§p Hg%ﬁémﬁ% éssure m) geﬁsg %%He]l??%%(?’éd by
using a roll -t@@@lpt@zsuselmhdmmgamdm ne (such as br| quette machi ne), a
pi ston-type pressure;npldip ChER& 1 R eSCH n{)ﬁ%e% SgW d% - 40
- , machine, an perf%ratg %Og’t@e 'eext rll? |en g%‘é" g{rﬁg malchner}} such as

di sk- pel | etti nfPreR%RrRR}e, ctBe ARBAFN ﬁéséhﬁr@@yree'?ﬁﬂ%%g’%%mfhes itis
preferred to uﬁ@aﬁzf@dﬂaEY’@BepéQéSHl’;@ gRleh @@dﬁq@queamfﬂrprfla:mem@r ated 5

| at di | di I t t
Pho t1melof t NP SRQEF Lofiof BF AGSHAD SuBBAFTy D65 VERFedRel S0 Soridl
tenperature, batemay af sbhbegefhéoteddunder vidatilngd fidrs d)eEH’pr:ﬂ,p,at
30-3000) ¢ ! oiEn LOSSLRLELLOCBRPEEPL B! Bl S el BRLA DERLESS g Ao the 10

time of the pressure-nold n-accordance part| cle
si ze), propertieafured dpasthendeerape svot, leongtint f|r$>Irus:ll|1@I lhaske 3@ ion

kg/ cne, pref erd;tb“&’hé QBQPné(Q%&”?ndIb@déai‘p%oOfth%h%15;9%@ HRIY g

pressure-nol d rodu I's arbitrar . VaI‘IOUSlkIn S of 15
shape sééh as sheetm|<P<3éde§pﬁ‘ér¢‘é’ﬁPar€thﬁd§?SP?5élVﬁl gesriysd iomass- t ype,

rectangul ar pas{cﬁuengplﬁ@ﬂttﬁ’@@ul@@“ﬁoﬂépﬁreﬁiééﬂwq i¥pes b@@f@f%d L.
The size of these rodu %ﬁ% 36‘? g E hlckn ss _of ? g‘mlntth
case of sheet Uﬁfp hFERee Er { bRe0aRoYR rTf?fE calciui a sorption
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 in 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 or in combination with another plant-growing



20 in the case of fromthe spherical type to the rod-type. The size of the
cut product may be arbitrary. The size of the crushed product may usually
be 0.001-20 mm preferably 0.01-ZO nm The cutting may be effected by using
a known nethod, such as those using a cutiterg a 25 pelletizer, etc. The
crushing may be effected by using a known nethod, such as those using an

i npact-type cr O£§UE@)Q§ PEOs M Lg cutter ml, skillel mll, ACM

pul verizer, centritugal crus%er?, or an air-type crusher (such as a
jet-ml1). 30 In thdtagee ddresenrt ningeandror sher plegitdiarPwigthdtipRrert s
possible to adQ@d‘&E'ﬁﬂﬁ;ﬁg¥€EE§l§H§P p8sext EuaonpiRl ditng,s Rss vmd didg,
a conbi nation of ‘extrusion nol ding and press nDIdln%, and centri fugal

nol di ng, Wit hoWSHAHIhARGes ivhiah i bave| HepREada¥e PELN3H ARk ad thiRgn

mol ding as a f%ﬁleiﬂ:fa_&fﬂeatﬂdg_e Fﬁp@m) |lﬁodﬁ—<§fﬂ§‘gﬂhﬁ aqppgdicng he ts][m%sﬂfaeﬁﬁ"ﬁ
invention is extrusiannol ded jinto .a desired.shape means screwtype
- 41 vacuun1e§Pﬁ&§é;?I#ﬂﬁﬁgﬁfmiéﬁ? TQEPgﬁpgmff§pége§PF§§Pgﬁ %ﬂ(ﬁ%ﬁ
machi ne, a pl ungeert-yipe ainltdien g otaiodk hike esebstéhceaghuahdiae mowdiced atf t he

tip of the machine, _and. th r C h LD desir | engt h
and size 5 by &ggﬁgéiﬁﬁnﬁéééﬁﬁ%ﬁﬁ%gﬁg?&H%h§£%§§?§s?§8?ﬁ%ﬁ8§8' '§¥§$§ IS
then heated andbderdeiled,, toelillegr-ebikeroateeiahsi nféhdedsnobded iplsdand

The aboveg, dryi h ef f - : usi ng
Gas ©rand soi GReHER HacERlAlS O ARG En ERANGEBLORE, ifvlnn 1Bl T
(such as air cherdlasi edddbiivief) ascorseiibeyirgreargfhgrusbnghaadrum type

dryer, etc.), @f HAGWWN Qo t8QUCRA-IIT GSRUN £n €] Vb 18ck ££§- abBn@ddi hk@nnotkhe
tenperature at the tine warm ng and/ or dniénnldln can  appropriately be

sel ected in acéBFARAEE Wit IFhFe "RARE BPYY 7 PHHHY | BFRPSTEefB) property,
etc.,h of the base gwherbghmph@b mm/ﬂnﬂfﬂdqménhﬁﬁﬁéﬁﬁéﬁammeéemapLy 50200C
In the ve proc re, drying _may usua e c a t eric
pressur ?Pbut %pc§§H§V58'EOSSg&Q§qﬁ§%ﬁfg§ﬁ§é%§ é%?%ﬁg %%@@fnfgguiﬁh !
pressure (750-8ianpR@cHgns €hethgsulliagnt tshiape lofolire, Heentomité pr

dry-nol ded pro be _t a t e J he. c of .t :
pressure-nnldi%éigTEggﬁa?gggggﬁ&gﬁfﬁ§n%ﬁ§2Hﬁ%h@%ucﬁqﬁgi'Lb ogg%?l$ess,
preferably 7 ~foberesgroc& Weelmaugdeissl HLLEY Figticthey; inorgampbsspdieusise an
agent such as ferbihLzgr f@gEbﬁukkﬂh%hdqmﬁBfﬁﬂ§Lcéﬂ5ﬁ¥3}f”&%&miculite,

anti bacterial agent, deodorant, flavoring agent, m | dewproofing agent,
anti septélc, anPPUBFBekVA§CAGERt 2S88EFadCaititet Sl RPN i W th t he

pl ant body 30 grewyafivateamea! AbRieRd TRt qideddliaecordidig) t edde, present

i nvention as desire&)B It is iUffi%L§$t t hat _such _an aqut i S pr%%ﬁﬂi in the
pl ant body- gr owi ng wafeFFBFRI-FFng & CAIT2RCorfiIF FX ST MEYprdkerhtae

i nvention, andeig.| sopgsasibl powvdeadd [ thrasagentcacmniute shlednit, bddaf 35 hgroi ng
support and/ or_hy - f .Ngep L v : t ent
before or afte?Pt %Qﬁgﬁdiﬁgg%r%gegggggs’tﬁg%gu%g%SEn%%’pgfgﬁg9$$wa%¥%42 The
pl ant b@8y- gr capwige fia® &r dFEt aPAPAY traSFNtAR tigy 1186 o lPOWe®or not col ored,

\t;:JtS ug}aye]p][ ch ?rftﬁéé]r{%%f@??%ﬁ)éego@bie%i B8 13 pRogRkhcapdivdle rdy @ thy 1L of the
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 fibers (polyamide, 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 product from papers which
have once been produced by forming pulp into papers, or



5 (Method of using water-retaining material) Wth respect to the nethod of
using the plant bodygrowi ng water-retaining material, it is possible to use
such a material singly as a planter material, or in a nmethod wherein the
water-retaining material is mxed wth 1Q ggultivating bed material such

as soil, a nmethod wherein the water-retaining material is charged into a
speC|f|c site re 0 pl _ raidL
wat er - r et ai ni n\é\!g r.llle(;’lrlsaa eains)&glué% e?‘?nﬁ Vég%?tg g?lr%%% g‘ na%en&\llgt? an

appropriate depttwsitest evf @oowsd tprddudbr iran| egereobapke swatedic.relai ni ng
material. In general e walel-{ §’" Q&@%Qw‘.éﬂa'ﬂ@y geReicRd % char ged
into a portion in the periphery o seed| ng site, ot - syst em devel opi ng
portion, and s@aPeFurtia@ReN ay’hc 'pbirt<P3'€)<B‘|anIl'flzla}t’ol-”@uStl“iéitﬁlfét|='vit1Sbodyﬁ‘-f‘g:rldwtrﬁPgj

wat er 20 4 et ai RighghJAat %&ln@:@{&ﬂg é@ct he OF§ERNE EBUARH QA tERY NG
charged into any portion of sojl, a Waterretaining |layer or an

mater-retalnlnécﬁ§§?¥%;fQRQHﬁPtﬂPFEﬁ%ﬁ}t%% %&TEPQFé?aFﬁ?ﬁ@snﬁFeFu§PQ§§
that the water (gentyerly regicdi ftrthdyy midteevid BX- ps@lgavrlnyg aaéeaualtylp% 25
effectively utilized bé@k%l ant to be cullttlelatf P‘

possi bl e to us&PPRE Fdy O Grg RRbEF el %n?n %a%tgP XPrSE’é’dF& ng to
t he present |nfeamlomﬂmﬁﬁananﬁmnmu|empsnphﬂa:mmtemrgehacnpa@lsﬁSerlaI into
another ft er | 3ho3yall A% IaLald AN 208 S0, q0abatLon BBL, jvegetati on
bag, and veget ati on platé. "the plant ‘body-grow ng watef-re hl ng materi al
has a property suchThiabioveaipsartiongs erlait dPteEeedisgl sUpPpArEsusy as

aqueous |iquid éhﬁ%%ﬁns‘in%ﬁ\yte'dr‘ 451 d 1%@1’3n | St d¢v§§0$¥ex{40£ '3 &‘@é@iés SO

that it is swo Ien 35 to a nmass ereof which Is prefera
times, more pré&hergpfy #6- 166 irades tﬂ#@%@%ﬁ‘et hist p’r%n@r%%ﬁyéﬁév\f—ﬁguse

wat er - rEta'n'ngnaﬁbﬁhhé|porous4%aﬁgﬁia3$5ﬂ¥ﬁdﬂéﬁhld(Eﬁ&he&QmQQefﬁéﬁsDed in
a crossllnked or network struct urg I S not partlcular ﬁ Ijnlted as long as

it is aliqui dOEBRPEFSERGRErer URPeE S SY TS S T e
specifically, téashtdi sferaieorolamegd dxart@)rlaflonnegp(qrrmfferdd:elplbélem @I at er

per se.an aquegug SOLULL Ol (v AUE0US. b1 VLl WheLel 1o g i 575 9} Ul ©

fertilizer |ng?e ent, e ofved I'n er)
wat er - conta|n|ﬁ96lgddmd (e.g., a m xture liquid of water and a nonohydric

or polyhydrlcnégra%ﬁggokbamgﬁ Qg&gw% the present invention will be

described in et ai erence to Exanples. Exanple 1 15 Into a
one-1ité&P beaker, 2¥dth 6PS§§F§}I te &BEdSYDSBedist ras-ingqauiion grhhars

hydr oxi de sol Uéb@@tléuelggofcneeabeeéytnbwttl@heer Io&lglawlcetﬂwmecand 636 g of
wat er were added, and.the resultant ghxture was oI ed . t.o 1QW TQ%%%]
resul tant sol UP? bR WAsS addEdifoP]RS48iEhALi 550 was

bubbl ed with nisedggenspaddyt o adjust the dissolved oxygen of the solutlon

to,0. 1 ppm measur edybu. DL sl voda Orygen, WLer02R0RRtigde naue) . Td. by

Oient electric Conpany) ~-aqueous en peroxide
sol uti oA5 0.00B7®lydef €.35,astyrbhe- agtddaﬁdeornggr(sf (®RAssihwhadiene

persul fate werg,added LHRY ot 9sopbaHE 30nBLEYL enatyer rlBeeadditri),

pol ymeri zation reacti on vvas initiated about 2 hours _i ater,
tenperature r e%%thﬁéhe‘i!?repﬁ?@ﬁé%{‘ev’éPHEeBF ' 7§€hYﬁ?8P?h€F°Pﬁ’H§nﬁeé’@ﬂ on mi xture

was mat ured atcddd sg3ed eapefiat viBbéos, f byeybhlbEoptenktheudby rgonpeirgt,e the
pol ymeri zati on, 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 thereof may
include, e.g., ethylene-vinyl acetate copolymers or

saponified product thereof, ethylene-acrylic acid salt



The resultant polyner had a water-containing gel state. This polyner was
stirred by a kneader (trade nanme: BENCH KNEADER PNV-1, nfd. by Irie Shokai;
nunber of 35 revolutions 70 rpm for about 2 hours to thereby shred the

pol ymer. Further, 35.5 g of 50 ~ aqueous caXi-um chloride sol ution was
conpounded therewith, and the - 44 mxture was stirred with a kneader

for about 2 howopdiyma 1 XSchy ldee L&SH] 1 8Bt 2B @dUGk sMaTcPHISAHIIENS | Y
heated and dried_at 11QC, and S crusheﬁ to theiebg ob%%yn %éﬁ%ﬁ

wat er - absor bi nGTHENAs LRI 3H¥E HaY HBRS meF R LRAVAAGSS dip LAKTIGEne
particle size afre4h@nu-adygpe (e pdsbyroransypé beedastr adnyARA Particl e
Si ze Anal yzer %%rade na by N

nfd.. kiso Co.). Example_2.10 A
wat er - absor bi n }8§FHQﬁ£?Qﬁeﬁﬁﬁ 1rPf%%lgéﬁ¥p%aﬁﬁ§?Hgg PﬁlﬁﬁﬁﬁﬁQEPer
except that 71rgsahsh0pcdyeedus-catme uneshhey i €ecsol Anbag wassesed ti nst ead
of 35.5 of t ~- us. cal.gj I de_s t i f .
addi ng tge i nopgggl grsgj;J'?C%sg’lslﬁait%noﬁgo%‘g{i%eaadgig%!éggllgtﬁylg%E%a%rg‘ B
Exanpl e 3 A wategralssulsing hadsithenas prepateréafl t fanshreswadden &y in
Exanpl e 1, exwgrtgghgtgséqgﬁo&.of R % anspusecah CLum,chkor e sgol uti on

was used instea of the 50~-aqueous, cal ci um oride solution at
the tine of adBrf§erred fer gawad s tfltiRibhtY ot® heuRReddERSEBe®Yi n

Exanpl e 15 25 $BHRgr at kwe tBAIA ok A dedsF - absorbing resin was prepared in
the sane manner as in Exanple 1, except .that 23.9c? of cal ci um hydr oxi de

was used instead of E¥8MBLlgSoPL; frd e SRt ¥RE o Rt P BRY daRSoPHBIon at
the tine of addigg,thtode prodgarid ald mdHdd ofhdéeimea kaeadeghused in

Ex le 1. ti Ex le 2. lnt - 30 g.of |
oo 86,7 o BPeSBtEna. BaL YEs At A, MR TRES A cropeho b e B2 ppd ot | ¢
pentaerythritosolutabhypoéymemizdm@ 2823 yp lof awdrﬁsmmygnaﬂdedandnd t he
resul tant mxt ype; wag, €aghed 48 aCmele i85 PdAle S0 Mld Ok dfs; gdded to an

adi abatic
extrusion molded or injection molded; those produced by a

method wherein a polyurethane solution obtained from
solution polymerization is shaped and the solution is
removed by evaporation; or those produced by a method

20 wherein such a solution is caused to contact a
solidifying medium so that it is solidified.

Examples of the styrene-type resins may include,
e.g., styrene polymers, styrene-butadiene-styrene block
copolymers, styrene-isoprene-styrene block copolymers,

25 styrene-ethylene-butylene-styrene block copolymers,
styrene-ethylene-propylene-styrene block copolymers, etc.

Examples of the vinyl chloride-type resins may
include, e.g., high-polymerization degree vinyl chloride
resins, partially crosslinked vinyl chloride resins,

30 nitrile rubbers (NBR), urethane resin or blends of
polyester resin, etc., and vinyl chloride resin,
urethane-vinyl chloride copolymers, nitrile rubber (NBR)-
vinyl chloride copolymer, etc.

Examples of the olefin-type resins may include,

35 e.g., polyethylene, polypropylene, mixtures of polyolefin
with ethylene-propylene rubber, polymers comprising
polyolefin grafted to ethylene-propylene rubber, etc.



- 45 polynerization vessel, was bubbled with nitrogen so as to adjust the
di ssol ved oxygen of the solution to 0.1 ppm and then 0.023 g of

35%- aqueous hydrogen peroxi de solution, 0.00575 g of L-ascorbic acid and
0.23 g of 5 potassiumpersul fate were added.thereto. About 30 minutes after
the addition, a polymerization reaction was initiated, and about 2 hours

aer e temperat yre Leadhed Ui Mafest vl v ol LBC FHE il
t her eby conpleéegtheamdmﬂﬁﬂdzpﬁﬁyﬁsté}Epmkymwmgntbbobknenpbagmars,
wat er - cont ai ni ng %%' ;3 g)tt eshcl sr_paolJ}/E;%t%%zggﬂé%ggab%%gcﬁng% lﬁ’y%r about

2 hours to thereby $hfe e po y Imer cal cri FoXi de
was conpoundedetherewith, and the 15 mixture was stirred with a kneader fox
about 2 hpurs to be The resuldant,pf Yas. sypseqyent by fgat ed
and dried at 110C, g%hﬁﬁgesc?hshe ﬁ% Bﬁ%r(ﬁgu%%? ea mate§9a%s§rE?%

resin having af-fver R§dYSaNEIrcine leiams ds bﬂﬂﬁkﬂQﬁEleQﬁr€bnﬁ@l§?ﬁ¢érExanple

3 A water-abso§gg9gml@§|Blwg& RIcRRANRM M h dthe, sane nanner as in Exanple 1,
except that 104.9 g of ueous caIC|un1n|trate sol uti on was used,i nst ead

of 35.5 25 g of theTBG m&&@28&§1bﬁgﬁ95ﬁ(ﬂﬁ(ﬁq?ﬁﬁsﬁp%ﬁm%ﬂléﬁt%ﬁerﬁﬁhﬁsof
addi ng the anéanrbeéh‘b 2@leUhioan ;iacrttﬂwlkatelqdelrlmr_se@a; nbixagpep 1.

Co t Ex A wat bsor bi d

manner 49" n CBRBAERY: DEVEXEnEoe 2 g SRt r B0 of BoetSEtRere
calciuntn|trateOSBDutConpamsluaedrﬂwsmemdeﬁaﬁiyEBQ}IEO%@Jcinﬂe@gdrOX|de at
the ti f th | t t tot

Beanpl 6 1. 36 EREUBIALT 1875081 Cobmmerdaltl Wrar ot DETS et vt oF

aci d-type - mérehgdeogeb @beae@fnaﬁedeSaﬁﬁxbsh ST- 500D, nfd by Sanyo
Chemi cal Indus%;hg§mogggtln sesWhl en mnth 4 L of distilled water, and
then 1 L of Cad 2 solution ?a content 1 g, concentration 0.28 ~) was added

t heretoldand 5 the ?ééﬂP@Sﬁtoﬁl%Pﬁréhﬁé§°§@ﬁﬁ¥ﬁ§NﬁQ%ﬁQﬂ|W%¥KF“Q‘ € hus
obt ai ned produgfgwastheke éEaEGh:ﬂﬁlflﬁf-célﬁ@'éhs%tﬁW S M-8 38l NGepoxy

occasionally stirred, the resu|tant was filtered by using a nesh
(fineness of tHeSHeshYPRy| BRekB&Res ¥ ?FQFFXHGCISFF 250 nesh, nfd. by Asaka
Roshi 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.g.,
25 products obtained by combining a suitable 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 ratio of 1 : 10 to 10 ; 1) obtained from an epoxy
resin (epoxy equivalent 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).



10 Conpany, trade name N-No250HD), and the gel was dried in a dryer (1200
for one hour. After the drying, the resultant product was crushed by a
nortar into gel powder. 15 Conparative Exanple 5 10 g of Sanfresh ST-500D
used in Exanple 4 was swollen with 4 L of_djstilled water, and then 1 L of
Ca(N03)2 solution (Ca content 1 g) was added thereto, and the resultant
m xture was sufficiently stirred., The 0 t.ai ned product s, left
standi ng for about ﬁﬁﬁh%?%%ﬁfét%%i%ﬂéggggéi5%§ﬁﬁ§tgpfrﬂéx ﬁﬂé?ﬁ%%ultant
gel was filtereadhdse uditaireedrenh,a aneithbed ghereas dr isedaiigha dhsam-(th26C)
for one hour. Aft dryl sul UGt :\Was ~Gr us y a
nortar into ge@oi’?ep%’% er .Fyd<%gertn}1§ér}‘gt§§nya ??g?{%%g?eg%ﬂlﬁgi ﬁ% \%ni%t%%elr)adi sh
sprout s> Ger i mattiegriadctiisvingaatesd swikh ed coptvizsedyaneher opést too foxm
wat er - absor bi ng v gigis: Q3 d1edk | abpyeoExarEbagated 31903 d
Conparative Exaﬁbﬁ%%p?i Jy u5|ndﬂ: |téﬁgadig¥ sEﬁouts iﬁ%Fhe nggngﬂ 5?
described herengb@ia eRi€ndas igbtefarted esuthstheePEABAAYNALL 3O @S] It ng
Table 2. Tablegrg B @RANAS, Qind asDeddh Ve Sen®! 881 7RdrT BFULEI n@f heat
germnation activity tests using white radjsh sprout” Cal ci umionChl orine
i on\\t er - absor BEnGRe BRPRPR LR ife SIS Hev M 1T | ARk bPTRRS LY BRI ESHPPHdr
(nmg/ g) content aAdDIthgsrAGHHAiGRId By (P/rYfladbdwehgteinda polyol, a
porti on/ynder gr.ound. portion), . -
Bx. - 185,21 6308 108P 6002 P62 FEIGATD FIETPAST - 4 o $EBEIbAPbiRY. 2gent
462.90.6__2441686e/ hized simultaneously, and are reacted so as to form a
polyurethane (one-shot process) (isocyanate/(active

hydrogen of polyol, etc.) = 0.8/1 to 10/1). Such a
urethane resin may be molded or shaped by, e.g., a
15 casting method, a kneading method.

(Molecular weight)
The number-average molecular weight of the above

rubber and thermoplastic resin may usually be 1 x 10° or

more, preferably 2 x 10° to 100 x 10°. In addition, the
20 number-average molecular weight of the thermosetting

resin (before hardening) 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 to the present invention may be



‘ Conp. Ex. -1_ 100. 00270 _ . L
73/5pConp. Ex. - 2B5. 8043047/ 46Conp. Ex. - 347. 4020082/ 65Conp.

Ex. - 439. 8021061/ 54Conp. Ex.-546. 1015591/ 64Conp.
Ex - 6Sanfresh164030243J7Acr yhopel50019638/ B4Di_.a- Wet 140017230/ 11_Sum ¢ agel
110 _ ~0_ 326 14 /8_ Conp _Ex .-7 110

changed in various ways depending on the kind of the
polymer (A), the kind of the support (B), the optimum
water content for a plant, but this ratio may usually be
0.1: 99.9 - 80 : 20, preferably 1:99 - 75:25, more

5 preferably 5 : 95 - 70 : 30, particularly preferably 10
90 - 65 : 35. Usually, when the ratio of the polymer (A)

is 0.1 or more, enough water-retaining ability may be

provided. It is desirable in view of good formability

and an economical point of view to use the material at a
10 ratio of 80 of the polymer (A) or less.

(Binder)

The plant body-growing water-retaining material
according to the present invention comprises at least the
above-mentioned polymer (A) and the support (B), but it

15 may also comprises a binder (C) as desired.

Examples of the binder (C) may include those which
have generally been used, and may be either water-soluble
or water-insoluble. When the polymer (A) contains water,
it usually has an adhesive property per se. However, it

20 is possible to use the binder (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 it 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



1.0 300_ _ _ _ _ _ _ _ 20/ 12Comp. Ex. -863.08. 17590/ 34 J - 48 Conparative
Exangle 6 with respect to four kinds of commercially avail able polyacrylic
aci d-type hydrogels (trade name: San-Fresh, nfd. by Sanyo Chem cal
I ndustries, Ltd.; Acryhope, nfd. 5 by N ppojy Shokubai K K.; trade nane:
D awet, nfd. by Mtsubishi Chem cal K K ; and trade nanme: Sum cagel, nfd.
by Sum t ono Ch@ng% J%I%J, the cal ciumion absorption, chlorine ion
content, and water Absor’pti on magni fi cati on were measured, and germ nati on
activity tests were Nunlspnduttesl dluusdong ohi retpadi sB gpmouts. The t hus
obtained results are also shown in Table 1. Conparative Exanple 7 10 g
Sum cagel used in Conparative Exanple 6 was 15 added to about 100 ml of a
sal i ne sol ution havilh® PSERLMah WPPHRPELAEGAYr BEi 6R16Ctefo @D Wag-, and
stirred sufficiyepehyindhemh tdie b1 esg SMOLhea, t8NdenNQskal eaged reater was
observed, the product was dried (120C for three Tours), and then crushed
by using a 20 ASPMRLESo AhhdtéhPgHSH nl QoI M HHwWHRF LUeBmp&r rirvE 3t E#H e 8 10
g the hydrogel ppligpared iserixaynthek Vaspalivingrsp abauheddB fesdhsaanal i ne
sol ution having atﬁo%Lun12 chlor”ge concentratign.gf aboutd3.0 w~, and
stirred sufficlh8REPY - N HTE Sl WY Sl 7120, YRR pY Sdagt ARES TdPedd
(120C, for 5 hbarslinadert hen norusined dedisimgtlai sobiadero(Chéreby obtain
gel po“@ﬁf' 30 Exa”BEet%e binder (C) which is water-soluble or water-
dispersible and is usable in an agueous system, it is

possible to use, e.g., natural polymers on semi-synthetic

polymers.
Example of the natural polymer may include, e.gqg.,
15 starch-like material (such as starch); animal proteins

(such as gelatine, casein, and collagen); animal proteins
(such as soy bean protein, and wheat protein); cellulose-
type materials (such as wood cellulose); seaweed extracts
(such as agar, and carrageenan); plant seed mucilages

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 konnyaku 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, carboxymethyl cellulose, methyl hydroxypropyl

30 cellulose); starch derivatives (such as soluble starch,
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 aqueous system. The softening
points of these thermoplastic substances are the same as
those described above in case of the above-mentioned



"Wat er - absorbing resin A" (as shown in Table 2) having a calciumion
absorption of 85.4 (ng/g), a chlorine ion content of 1.6 (muvol/g), a water
absorption magnification of 309 (g/g) was obtained in the sane 35 manner as
in Exanple | . Silica sand "Natural Silica3®nd No. 4" (particle size 20-65
mesh, nfd. by Tsuchiya Kaolin Co.) and the - 49 above wat er-absorbi ng

resin A were ”kﬁ@nghﬁQs%ﬁ%th&ﬂﬁﬂ in a weight ratio of 85:15 by using a
Henschel m xer at a number of revolutions of 100 rpm_ for 15 m nutes.

Further, the result &8t thexidies Mol a5tdss P uin 22 0@ 0S KP EANSEE| WHE CBr 858ur e)
at room tenper abii81eby oFe @S pRfr AN GULtd esdBedh e {af ds B¥sShbakotKogyo
Co.) to therebé obtabg a plant body-grow ng water-retainjng nateilal i_n the
form of pel | et $58f THBBGE S4 2R SYTGNAF 1O F Eddhit L6 A pf 3Rt CKBEYLEE oREng

wat er - r etsai ni NnghaREEbbal sWas dpsgRHRE: i e s Nea yed ef h&Ss ale EXa8MBphesé,
except that "Natural SLgiga gand No. 4", "waterf sorQE&? resiﬁ A", and
"Ruckstar CB-235(SE§FEABHULREVENS T [i5eFaSh T by 55 HF A bpbR) tnk Co.
were used in a m xi Dgewamghhtr atfi @hef tAmderl Y C) Lo imstwesed odst BesiNatiur a
Silica Sand No, 4., and_ " r- r.hi ng [ oo } X4 ight ratio
of 85 . 15 as ageah?ngﬁé\én%ﬁelg?’%%ﬁqg%aﬁ{ﬁi u%@iﬁgrh?%naoﬁ&%a‘\fll\ﬁfa "Silica
Sand No. 4", 1Brefersbdy Ohé&-Walewtabdor Mard ircasiar Wy prephred. i h, Banpl e 1,
and 20 parts oforguskednpukpi iWekenTentd vidia FACh; Olhered fedhets poeyder
state by using a Henschel mxer at a_nunber 25 of revolutions of 100 rpm
for 15 mi nut estOFRtt RBRUNENEL 6861 PRAY™EEX t(dr)e AREs SHREVt B xed by usi ng

a Henschel nixppr@au@tﬂyﬂb?goggsgqvolutions of 100 rpm for 3 mnutes while
the m xture was sprayed with 30 garts of ter. Then, the resultant m xture

was charged into a 39 ERBpBEPCEEFadeTnRIRAVEILY A8 RGNt PYIRG Fuj |
Powdal Co.) sovdtét-rétabsiryt sugpdrintecaraddsshapatheppr@sdny di aneter of

o 1815 1 ofahepesproduct ves it e Sl leces ol o
nfd. by Tabai 35 Espek GCa.jpesbodswherbéndai edxaur@0Coinpr itsimdhdilres, to
|to2ﬂ g?g' obt al %&1&%;@??@@@%}@? éﬁ@t gha' 6bali3hAd 174 e 3li ddbt &)f orm of
which has been mixed under stirring is pressure-molded
into a pellet-like shape in a mold having appropriate
20 shape and size;

(ii) 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-
molded 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;



A pl ant body-growi ng water-retaining material was prepared in the sanme
manner as in Exanple 5, except that 5 "Sanfresh ST-500D' was used i nstead
of the "water absorbing resin A" used in Exanple 5. Sanfresh ST-500D:

pol yacrylic acid-type hydrogel, average parjfycle size 450 m cron, calcium
i on absorption 164 (ng/g), chlorine ion content O (nmmol/g), water

absor ption nagnifica%}dP%fL @%Tﬁgég%heggsan ym?%%%%&OYQNh t|ﬂg&lééles

Co. [Degree of plant® gro oil g., river sand) was
charged 15 int c;ra:qolaamerbl@tahxm ﬁaapﬂglm 2epodfl B@vdimax arprap2Bte cm
Soi | which hadg%ggg(ggéuggggby adding 1.3 kg of a plant body-grow ng

wat er-retaining materi aj (each of those of Exanpl e 5-7, .and Conparative
Exanpl e 9), and 0.5 QUt¥y of2 SeHeed cabereini pi %‘é?‘teﬁiet ASgdRansitbsiphet i

acid: potmssi urprohuctl m lghd orSrd &8 9f spasd, sebl, ardpivihi, cient Iohgh Xi ng
wi th each other,, was ch ged into the above planter so as to forma | ayer,
and the planteﬁami¥§nﬁq W@SMBﬁ%Qed Thereafter, the ease of mixing 25

(i.e., unlformty, FIrrﬁVtﬂ’fﬁlaIBb\ﬂEf ﬁi@tggds@gat‘_as"léoamabl By s@bleheoplfatither

body- gromnng er-r a|n|n terial |nto .0bser,yed with the
naked eye, and ﬁ%%ﬁ IRAH TS d r Eeaﬁﬁaﬁfgnmeﬁ rEspectivel y

seeded into th@op@mﬁhawtoEﬂhxpkﬁn|theeMp&amgelmhyeaddmsg3®aterigatad every
(oo Ey hdahBgett B9 -Hod S lUR (REAVEL ERolhe’ SEOERELLE 1 her

st ocks) t he respective plants wer € Obsérv
m xi ng of pl ant(AbodysugzmM‘mg Bpatagrd rl@trede?ﬂ ngC Boap@tBEkAngi hhessoil] The

ease of m Xi ngnak ol 1 A M%ﬁﬁ@%@%ﬂ@iﬁéréﬁ SR NGoIBREE! §h)into the
soil was observed with the naked e The eval uat7on was’ ¢onduct ed

according to t ﬁéPPSIrItoWleg aé\?jaIQPa'tli%‘rF‘]s]t}an‘daﬁ’ RINERT T or m mi xi ng was

observed. D SlIghtAn\@ﬁththeoramd\aem&lzﬁaéd/aﬂet(mo@s grt fhebhegki paivas

not for , but sI| non-uni formty was reco e naked- e e
obser vatin). ng1 1), and (v11£‘ may pre e ;b y be use y

The shape of the water-retaining material to be
obtained by the above-mentioned method according to the
present invention is 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



x: Gel blocking was fornmed, and non-uniform m xi ng was observed. 10 Degree
of plant gromth (1) tests were conducted by using the plant body-grow ng
water-retaining materials obtained in the above Exanples 5-7 and

Conpar ative Exanple 9 in the same manner _aggdescri bed above. The thus
obtained results are shown in the follow ng Table 3. 15 Table 3 Degree of

growth of abo"g\ﬁgé%ﬁ&%s A R ol Pr[\fe 61‘10 Seﬁlpkégh'egr QWY &

wat er - Cucunber Ite~ ceretal ni ng nmateri ora shsoi
~12.09. 112. 10Eﬁoamedlpr391um2a5 |c@arezi~111158t1®e_ocase0@6npbtaxnwg such

2.0L.8L3 i xp BsamBlecdodRerl hdb ok 10bad dhaportd nhy M hon Ceren
Co.), "vater-absorblng resin A'prepared in Exa and "Powder Resin
=)

EVAS015M (t heEhBplnapLas tEGAresdim ans &Uktﬂﬁfrok% FHR RegPreguredeP¥ ni xed

w th eacly otheéom@oanu@hghh E%EWQd§ é@éntl{anéiféﬁﬁh@goﬁrbﬂétégsuktant
the surface of the

m xture was charged into a pot having a capacjt ccC

m xture was fl5PEBABE. lPBFPHéPr @ﬁe&%? %éﬁu%?%ét m%aE%HYﬁ?rlﬁﬁtlfor 30
m nutes, and t&eppvRs ¢B89l, ednﬁOtmwnhteaﬂ;e?@tMreg tioe thesebyapt epakeude.
pl ant body- grow.n ter ai ni.n rlal havi ng a_ shape i.ni ng
property. Exan%%%QBT% ﬁeg it 8° l %ﬁﬂﬁﬂ%ﬂ%§1 @Fybgnifﬂgﬁ Cenent
Co.), "vater-a@ﬁazbhmgnoedemiAamnepane@zqnﬂﬁammﬁﬁa&EodlcarB@xyhnd acid

ELastohian ETI0A0,LERSLODDLAR LS MERIANG AT, i ebodddaksds) Bi 1 di sohe

Uret hane Co.) Wwer ther 1n 5 by
means of a m xkengergdwonahgdreapil, Mowbuvmze@ﬂ Fulghbnpl ndyazeds

Techni cal I ndu é#HFDrQHﬁéEhQH)cﬁEb@nﬁ%@be%ﬁﬁbdﬂﬁﬂﬂﬂﬁdéEEbﬁHtéoo rpm for
ten mnutes. 200 g of the resultant m xture was charged into a pot-type

cont ai ner (nai%ﬁ?%?nepoP?EF9}eH§vFﬁBeéIC§G§C|t?hﬂﬁ?(ﬁgeqqmﬂ%hrface of the
m xture was fl é@@@@lbby yei ﬁgea &aataul amolB tFumnt hele AdiRydriod UI-EBOI\/aﬁass
heat ed g 140C for m nut es 1 soften the gf e ther
ur et hané>resi b2 %Bd”{ﬁgnrﬁégeEOOng bg P88 Péirer :ﬁﬁ? %%?3 @?’brepare
a plant body- grioind éngi wat er soeéaehatngiffiieeenal depennd ey simpcha ed:gharigipn
property. 15 ﬁ%ﬂg8$ } usage for the foamed product. In 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 is 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 so 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



"Wat er - absorbing resin B" (as shown in Table 2) having a calciumion
absorption of 62.9 (ng/g), a chlorine ion content of 0.6 (mvol/g), a water
absorption 20 magnification of 244 (g/g) was obtained in the sane nanner as
in Exanple 4. Further, a plant body-growngeater-retaining material having
a shape-retaining property was prepared in the sane manner as in Exanple 9

except that the,ahoy e, sts ahsgnbl ng heskn BojYasdisetLTddtead L the

"Wat er - absorbing resin prepar as use
Exanmpl e 11 " Ped%qve d@sd ka«v qwﬁd&;&ﬂt wahoﬁywmﬁﬁ@ﬁnogmlmcwanate

"wat er - absor bi Rgd &Sigb W ERMEL tomESEAB! 8ra” redbedESnFIR 'stage in
(pol yet hyl ene- pol ypr opyl ene conposite fiber, avera e fiber Iength‘%

mcron, fiber FEBIEGSENGR Qforf kPABERI BISNferad nP%eéPHQQPQ%ﬁﬂﬁtﬁ%ﬁy in
a wei ght 3atiocof blyoa tbtald pfb;s@pyxﬁ@mm@ﬁmaarwa&remﬁa Brapl1gmd. 200 g
of the resultan%\ t@é[e was C ed %gtag a got havi ng a capacity 250 cc,
the surface of "PHE S1.1rb<-53‘%/(bs° rfee / FRPtheRT PReCKFLESr AN th&H ed
- 53 alt 3400 b@rly&&omayrwiae:e sndsa t%ﬁ@?ﬂﬁ@miﬁﬁ abmpe}JESFl Ee& reahd eldhen
was cool ed to ro mer at ur to thereby are_a plant bo gro

wat er - r et ai ni ngl e Hé\/ltﬁ'be apg%a%'éc‘?e?g% ngPBr BRErEyE 82 W:?yg
"Perlite No. 3Be@ob9mmpmiymﬁnjmdnhddrwheiknmna ﬁbep¢lymatewhabhohbsng

resin A qyepar ggfgnn%%qwe% 3 ga%%egl% é@és Ngmoﬁﬁé EHCO-term nat ed

uret hane resin m cal st rves liquid state)
were mxed wi tﬁoéﬁéﬁ%ﬁ’ﬁ@latlen a@d/veﬁ gmlef&tdltpwl 1gompaundp LA rREciade

manner as in Eyappl anl@dg20Q ohaaf drturdesis taar;sompswfsstcsﬂﬂgbgﬁa fato a
pot having a caBaC|t 250 cc,_ the surface of the mXxture was | at t ened.

Further, the nFRBUPESREECEePE & LHAFTHERAIYHm IRFRIQAERPE 3BPECPE kS den
the above NCO &equi nakediur, etebkam@lre@m fhe thedebyg pé@@@femaypiaanude a

body- o 10, veLeLs LA g ImLenal Do i o sfape Lol alnLig, p gper LY. 20

prepared in theesattveafinaniag iagemtamuoh &s elme-pﬁo:thatg Lﬁaruﬁtesh ST- 500D

was used inst eﬁ‘Ql85e&§€eév‘ﬁ§‘3&o%§r%%%9r biﬁi% r"e%l{]erA"alc{'epn?eraergsl D Exanple 5.
catalyst, foaming-regulating agent (bubble stabilizer), a
coloring agent, etc,

20 The above-mentioned mixing device may be any device
which is capable of mixing a mixture uniformly. Examples
of such a mixing device may include, e.g., a Henschel
mixer, a 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,
kneader, 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 machine, a screw-type pressure-molding



Conparative Exanple 11 A plant body-growi ng water-retaining material was
prepared in the sanme manner as in Exanple 11, except that 30 "Sanfresh
ST-500D" was used instead of the "Water absorbing resin A" prepared in
Exanpl e 5. [Degree of plant growth (2)] Eagyp aof the plant body-grow ng
wat er -r et ai ni ng 35 naterials havi ng a shape-retai ning property (each of

t hose of Exanp V, d rsed in
a fertilizer t| on (I@lgg)nexj'n@%(tg%Jj g}lgggnpggré% ﬂ? tg'g#ed\m%d]{%onex
Japan Co.) so mh@ﬂuﬂhe(mMthaﬁ dlﬁkyp@bb©tbedgmmaehln¢he efger Suohgce of
each sanpl e wagp %tsreogﬁje\éw%ltlﬁﬁgfrhé‘cgml%{néép 30 §§ %Qeff% %ao%awsté &5

t herein (dlaneter ab nm X depth Seeds ucunb Japanese
radi sh, and ri &€: 1Gﬁ§Rﬁﬁﬂf%ﬁﬁuqﬁﬂﬂQkﬁ%%&lW?ﬁhhﬁ?eaﬁﬁéeédalﬁ?éfpﬁ@tﬁﬁus

formed concavi pilese-akd il Rt o edr Pesly wa&@mlﬁét ai mhnada&h;%lna}l takeound
the circunference of the concavities was brgken down so as gdcover each

seed. 50 g of BXERSHGEZAFLA &C Vi iTHiQRedt RS PYEF BUF CaRPL 1300 EKe
states of the geawihy(mear Afalciesd eft rrﬁﬁrﬂﬁllﬁ/@n@es&e@ké) bhtt hayr asaecti ve

Conduct o by UGPnGYERE ChRaRPoBRa o Pl ik s B LPni 76 e ePPaF® &F
?ﬁéagged iIn thESaboggégianggegggjbbnmntijﬁgngnatmxﬁh;ggtjigﬁzzgdsgggénin
nqlﬁanne#é@?e : © gr ee o g % © !

the fol I'ow ng ove- roun
orti on(cn) CucufberWibestigdies SRiZ€IEx PI®HEIY3-013. 101d  Ivkse Mata0isd8, 612. OEX.

1011. 09. 012. 2Ex+-1110,,08;01050B%, A 6 v
Bx. 110,502 35 50 Exaipl o 13 100 Berts O 1he. apovement Longd S

"wat er - absorb|h§§F@s1n ?@?ﬂ%ﬁ%ﬁ%dofn R aRpFBlEaNGaBreddederBcls®harts of a
t her nopl asti c prethaneisearpitiaage laa;mema@ asd olary 25 Ed0A0s i flds byf

Takeda Bi_rdi sche_ Ur et hape he m ure ead 150C for 10
nlnutes%éy usi NR2ERA 8B8H ?8IF%e§%dq%%§ rp e Eggd9£1%ﬁ§§fT) Reans of a
machi ne (tradephaﬂe~t§bendmbypet§5enymec®dngeﬂesswmrdwkﬁmnpiﬁeﬁ &mpéyndo

Kyogyo Co.) to r obt n 3 eet._haying a thick of 1.5.mm This
sheet was cut éHS €9¥e Finda %y%g, Eog %yﬁ%, é& e M ze of
these product may be, e.g., a thickness of 0.1-30 mm in

the case of sheet-type, a maximum diameter of 0.1-30 mm

20 in the case of from the spherical type to the rod-type.
The size of the cut product may be arbitrary. The size
of the crushed product may usually be 0.001-20 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-molding
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



- 55 by nmeans of a pelletizer (trade name: Pelletizer SGG 220, nfd. by
HORAI K K.) to thereby prepare a plant bodygrowi ng water-retaining materi al
in the formof 1.5 mmrectangul ar pellets. 5 Exanple 14 A pl ant
body-grow ng water-retaining naterial was. pfepared in the same nmanner as in
Exanpl e 13, except that a "styrene-type thernoplastic resin" (trade nane:

Taf tec 10 H1052, uﬂga é%}’tfahsfzmn Kﬁéf&ﬂé?gﬁ{g ne V‘@SEH?ESN ngf%t ea@%%gﬁ% ant

thernDpIastlc ure ne resin” as used’in
body- gr owi ng mmdmmarlaﬂhvguemterphmng\es pyppamedldilngt macsdme meatiter, as in

Exanpl e 13, ex%?rlt&i? ‘g*biﬁta Ui PUANELd Nad P%Ot{‘?é,as?:' 2hk! ﬁlaE‘?ﬁ'% grfdﬁq:%e

nane: TPE3570 Sum t onp emnm cal used I nst ea
"t her nopl ast i cpb’iloéitulﬁ—nelsr &3ith oL sEed nllEkfanﬁl deppred. lenamhl @ntb sA 38 ant

body- gr ovd ng \A@tyemsrletgalamdl&t@t ey 3&r1¥‘@1§ef)r ep@ﬁedekerhbeoaamelmer as in
Exampl e 13, excegf t hat, 25 an "eth ne- % ?aceéate copol yper" (trade
a

name: Evatate BS#FEPrenfd Werrshifa 04y Wast 8?58 Pynereydds the
"thernDpIastlcaur&hh@mﬂeﬁeamdaeﬁspnﬁﬂhdm ExHM@I&bbGe doyExgmkehbd The

wat er - absor bi n f t r enebut ne rubber (SBR, trade
namne: ExionbhtgF %ggecﬁﬁ§. m%n°$%me§¥ea C% ? Y g %6aﬁ1ﬁ agent
dinitropentanethyhemessépmaMHﬁgngMﬂB§QhﬁaB hﬂmﬁt¢m$2n65 antievieakslation
according to tB‘EyEHU QWiLRG X a’l& “ﬂf‘o%’@@ﬁ@%ﬂee? t%@“&??ﬂ)ﬁ

means of an open-roll ‘machi ne, to t y prepar avi ng
t hi ckness of 3¢ dﬁvlng USGHGTﬁedmwmr&ﬂn%udnxﬁﬁkmﬁﬂcmhs @havg@dumnpe a meta

mold and vas pegaseizadelk rRAREAhdA RISSS an LAG{ %menut es, the

nmetal nold was renoved product was cooled, tot ere repare a
f oaned productteggﬁgepyrg gt the time warming and/or dry-mo dlng can

appropriately be selected in accordance with the kind,

15 size (particle size), property, etc., of the base
material, but may usually be 30~300°C, preferably 50-
200°C. In the above procedure, drying may usually be
effected at atmospheric pressure, but it is also possible
to effect the drying under reduced pressure (750-5 mm

20 Hg). The resultant shape of the heat- and/or dry-molded
product may be the same as those in the case of the
pressure-molding. The water content of dried product may
be 10 % or less, preferably 7 % or less.

(Other materials)

25 Further, it is possible use an agent such as
fertilizer, agricultural chemicals, insecticide,
antibacterial agent, deodorant, flavoring agent,
mildewproofing agent, antiseptic, anti-blocking agent,
surfactant, etc., in combination with the plant body-

30 growing water-retaining material according to the present
invention as desired. It is sufficient that such an
agent 1s 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 for the support or polymer.



5 g/m). Thereafter, the resultant foaned product was cut to thereby
prepare 1.5 mmrectangul ar chips. SBR 50 parts Water-absorbing resin A 50
parts 10 Zinc oxide 2.5 parts Powder sulfur 1.0 part Pronoter(DV

di benzot hi azyl disulfide) 1.0 part stearicqggcid 0.5 part Paraffin 1.0 parts
15 Foam ng agent (DPT) 1.5 parts Conparative Exanple 12 A pl ant

body- growi ng wat er - Lgtai ‘§g§ redai he .S ery I n
Exanpl e 13, except that perO "San <§{ egazL %OO%S gvgsglljée | %sgfte r<1J{(;lf t%g
"Wt er absorblhg £ediorea’ Asapl rBEQRd e N8t Wawf pEghesabigobrs.colored

pol yacrylic aCbg bw%ghxédrpqgﬁlenta\@{@wr R&yd i ch ev§é%eo§5tHbCR/Q@’uaCla| cium
I on absorption 164 chlorine ion content O (rmol/g), water 25

absorption nagﬁfﬁﬁegngéﬁrﬁpf302 (g/g), nfd. by Sanyo Chem cal Industries
Co. [Degree of (gedRbdgoeWlsihd) ]waﬁwlﬁa‘tatmrpc_i; amét@@daigr owi ng

wat er-retai ning 30 rials h n sha Lnin ropert ach of

t hose of E;ahp?es 1%3% I§ﬁ§ " g&?ﬁb§1 V% iﬁﬁgﬂgs ﬁ 15&% %ﬁdg’
fertilizer soIgrbwmngprmeexrz&am&ﬁﬁg nbtgdialnf dit bys Hypoaekléapanu€e.) so
that the naterggéhfgllgtggﬁg bgqan elog %Pdféﬁ¥§§ﬁ@iyerfhfrged |ntg a 35

flowerpot (materra haV|n a capaci t h8sdrf dce of
the materi al W@SthedeWéereInetbpp@ﬁhﬁﬂﬁnﬁﬁﬁkﬂlHQKWatﬂrxmb itupisbtawasd

sampl es 14 St500GH¥;yats8 HRUSHEdR A HgeTad % fech8iMinerein

concavities therein (cucunber, Japanese ra s rice; one seed
per one concavii§)Waees- Eﬁﬁééélpﬁt@aﬁﬁéhﬂ%x43(ﬂhﬁﬁﬂQﬁnkﬁN¢t@e%Peﬁhﬁthe

wat er - absor beds et egnihai Bi PBmote from a plant, or a method wherein
the water-retaining material is buried in a cultivating
bed material at an appropriate depth thereof so as to
15 form a layer of the water-retaining material. 1In
general, the water-retaining material may generally be
charged into a portion in the periphery of the seeding
site, root-system developing portion, and soil surface
layer portion. That is, the plant body-growing water-
20 retaining material according to the present invention may
be charged into any portion of soil, as long as a water-
retaining layer or an water-retaining mass is formed by
using the water-retaining material so that the water
content retained by the water-retaining material is
25 effectively utilized by a plant to be cultivated.
Further, it is also possible to use the plant body-
growing water-retaining material according to the present
invention by incorporating such a water-retaining
material into another material such as vegetation 2zone,
30 vegetation mat, vegetation bag, and vegetation plate.
The plant body-growing water-retaining material has
a property such that it absorbs water or an aqueous
solution (such as aqueous liguid wherein a fertilizer
ingredient is dissolved in water) so that it is swollen
35 to have a mass thereof which is preferably 5-200 times,
more preferably 10-100 times the mass of the plant body-

growing water-retaining material.



5 material around the circunference of the concavities was broken down so
as to cover each seed. 50 g of exchange water was irrigated every four
days, and the states of the growth (mean val ues of respective 6 stocks) of
the respective plants after 14 days were olserved. 10 The water absorption
magni fi cati on and degree of plant growh (2) tests were conducted by using
the plant body-grow w@%fr-retainifg naéer%al obt ai_ned jn _the above
Exanpl es 13-17 and ar ﬁRﬁ?%%@ﬁw) I42% n*PheCsafe dmifier'aé descri bed
above. The thusroistsdiiméebdl o1 emdverlar et shownrenisheotolplhewicg Ikatilye 5.
Tabl e 5 Water f, gr.Qwm.h. o ve- ground t] Lt |

magni fi cati on%g&%&%r iat%eligbcné ?%)%%d%%h%xﬂl@?‘w &85\891%1%%( WQter as @
3510. 67. 6~10. 0BR 1142071 02010 LR B3 1 M8 0specbEXc284910.t58. 612. OEX. 176
011. 09. 012. 2Co@R s pk¥s ith 132080 wly 7 dlUSk &yl o APBLT £2BLELL b SR Shhe
wat er -retai ni ng support for plant according 20 to the present invention is
used, since thBeWaf€rr &NaidMiURPIEUSOYHE ES of DI t heR@HACBAI ¢ iguddaMhex@dint
of calciumiong aadehascd uplid aHlra O A8+ Nend P& CORE eNbtcd, Phankidees vt
suffer fromcalciumion deficiency. In addition, K since the water absorption
magni fication oF Y53t&adh ANSUFort WatenmqRttniga| Aigeidt h&-guppdrt can
supply sufficighktuekeligoid plfaniated naRl thengiatydbodyodr pyilfdydric
mater-r%%aining naheéial according to the present Invention does not
obstructt % he gfd@WPAO3! *a plant, and is excellent in 30 water-absor bi ng

ability, such a material can supply - 5B sufficient water to a plant. In
addition, since the riak c . 1 Nnto. yariou by
using a Iight-meigh?gggggbggkgfigpﬁ Ef%%f oﬁghéiﬁgé §§§}¥? %%e3%§$g§§a8f

the planting nbfeRpsf dahaliadr gty Feifereagrcad Hexwilen- t he above effects,

t he mater-retaﬁggﬁglgupport for plant and plant body-grow ng
wat er-retai ni ng matert al accordlng to the present invention can support or

hold a pPant at thelBFRedoPnehé iGFEwWPReFChe 39 shioh PEmd taretdo 133
function as a goyfceséohgEupRkYEBAival e droxtike BdAnitidby el spegidfcal ly,

these materials can suppl ter .to.a.plant without inhibiting the growth
of the bl ant - RRCHEERECREDFOLL S o0dda” al et B AR 11 Shior (el
pl ant body- gr oxdided Wakrd- thearssngtamtemiaitute fwers fdaoled essli g C f arthe
cultivation fleldhcubLivaliono vitescangs eaoineaiNggle. The

wat er - r et ai ni ng- suppor or prant "and plrant body- grow ng wat er -r et ai ni ng
mat er i aROaccorrlfygnenvizheipneveaselnvenasi bubidedeMiddt inidinogeralE® &8 o

planting 20 meygyist {RE 4PQLoliyee” oRS/gQHCB% teh 23 wealdrr e shapsd ¢
seedlings, community pot seedlings, and po seedl i ngs, the production

p g t-type

and circul ati JMITUHRE Y hBY8sPABrdl {xBEBR Nﬁ%@éaQ@&,OP&ar&ﬁraﬂearq%m e
pr ot ect Fd hgrtn\m] tiby eorpget hélédﬁtﬁlé_es;:mbgggddi bjneln,th\dmem.m3l253 igfor gani ¢
mat eri al an organi ¢c_synthetic resinlr er .are use pl ant
body. orow ng wa G oqte e uOFabep BREOLiR ForRE It O DS B et el
synthet 26 nmat eas@brbieacby shé Pr2pagadbiopovhssiomopes suldagien weared t he
decay thereof cafLeasidyebe. combool! of- n3uFUrbbey the waAketai i ng

ant  an bo

support for pl “pran y-grow ng water-retaining material according
to the presentPdkwresiiorthey eesfiyobevpdr hBULLALeda pREdadPURhiZchoMES
beautiful in its.appeaiancensdeatsre! £a8Acha8 SREPALGHWK! Kalih@se ofrotole
conventional natural suHPorts , , )
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 % aqueous calcium

chloride solution was compounded therewith, and the



35 and water-retaining materials, and therefore the support and materi al
according to the present invention can effectively be utilized as a
planting material for in - 59 door type plants. 60 CLAI M5 Substitute
Sheet - 26 April 2003 1. A water-retaining support for plants conprising a
pol ymer (A) having a calciumion absorption of 0 - 10b ng per I g of the dry
wei ght thereof, .having a chlorine. ion cont

nt _qf 0.p7 - .7 rnnol_per | g of
the dry wel ght EAGREST "Ht Havi TR a7 hab of SBSBRBEI SREMGRATT CatiBH s o
i on--exchange Wwat @rixaid .25Q s Aedukxaddl prodlc@ wag, Qubs2qubntly heated
wat er-retai ni ng_support. faqr pl s according to claim wher ei n .t he
pol ymer (A) isggdpglrﬂ'ﬁéir é}%a\/]iplnognéa’ A DT gF%ﬁngoESe%hteg eo&ﬁ%ra
chai n t her eof , waneé rt-ladscortiiery wdsial kghydnegal -fakiniog aodymeun $saviiaf t he
car boxyl group_i.s t ' : : i t he,su rt
3. A wat e?- ret g#lniagrg%s?@%péz{pﬂgérl%legaln%% (g%:c%)?gi ﬂ%xfgﬁcﬁgfg%g%}’e%gile?%% se
pol ymer (A) isod pélcyeertresiprBRA Rprtidkastizge-AnFlymsk dtradeamnsoeyl

group bonded tgfﬁheb?owwpyiégugdl;hereof per I g of the dry weight thereof,
and the content of alkali netal salt or ammonium salt of the carboxyl group

is 0.3 to 7 mol per Ig of the dry weight of the support. 4. A
wat er -r et ai ni ngxampper for plants according to claim3, wherein the

polymer (A) is a polyacrylic acid-type polyner. 5. A water-retainin
suppor t #é; pl ant's QCHBF&FHGbﬁSé§¥ﬁq;§é%%@%%ﬁ?fQE??@ﬁe oﬁBrFE@ssémg
pol yval ent netmahnaakt aef ia Gaahplyd 19r axrept 6hSUbBLigudbe SheehquedfsApril
2003 6. A wateréﬁetainiﬁg §ugpor:ﬂﬁ?1§§zﬂg§ acc rPine t@ cga§g1%, mhsrein
t he pol yner (AS F& T80 FAEET PGS SOIKES" 7725A Wt erEt Rt & % A p oft °tor
pl ants accor di hget 50&agmednswearleiimnt foh loouideersolont ion tée théotime o6n is
Na, K, C3 and/Q&koE Eﬂg'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 agueous calcium chloride solution was used instead of
35.5 g of the 50%-aqueous calcium chloride solution at
the time of adding the inorganic salt solution to the
kneader used in Example 1.

25 Comparative Example 1

A water-absorbing resin was prepared in the same
manner as in Example 1, except that 23.9 g of calcium
hydroxide was used instead of 35.5 g of the 50%-aqueous
calcium chloride solution at the time of adding the

30 inorganic salt solution to the kneader used in Example 1.

Comparative Example 2

Into a one-liter beaker, 230 g of acrylic acid,
186.7 g of 48%-aqueous 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



8. A plant body-grow ng water-retaining nmaterial conprising a ma,xture of a
polymer (A) and a plant bodygrowzng support (B), the polynmer (A having a
cal ciumion absorption of 0 - 100 ng per 1g of the dry weight thereof,
having a chlorine ion content of 0.07 - 7 | _per J.g of the dry weight

t hereof and having a water absorption magnification in ion,-exchange water
at 25C of 10 to 1000. 9. Akﬁ%ant bogy-grom%ng ﬁater:r tai.ning materi al
according to clRAMMBEILZE: L nEeSheen YASPREPPARY ¥1fh Jed i BducEC 28 1%° A
pl ant body- gr ovdig statiie réi s 6l wgd nekegeal odcehredispd uttdotl adan e, 1 et i n

t he polyner (A)_i ol havi n ar boxvl .g baonded. t o .t he pol yner
chai n thereof, aa{hcg tté}heg1 c%‘iq@ tgofogl gg?réﬁ%fzé].lssé%ﬁ@&g%gm;%ﬁo rﬁés]eal t of the
car boxyl gxoup scluxidrt,o 7. D15 pger ¢f) bfasherbiy weiightnchdr.edf .g 1f A

pl ant body- gr oy ter - [ g i C i to ghaj wherein

t he pol yrr%r (qur{gis\é?lﬁﬁ frfeggrsq%:ic:frr%?? sr(i%ngé a?&figgsf%glr-gq;f'? m%?)uo% 8Jﬁao car boxyl
group bonded t @itnvegsolaftsr chizg nrddit b, per PPYYBRILAEtdOR WEaFTtlarhérasof .

12. A plant bo%‘i@i%‘(@%&ﬂi el ErapsiQi N gy ret entak aeaer@bﬁgetr%t%ggé m 8,

wherein the support S a rubber and/or_a_synthetic resin.

Substitute Sheétaches Adq |hImrest alig) aht 7hody- gf BRFR§Twaltde: FedCHiifimhg

mat eri al accor ¢iikg ur@ Gl Maurdd cdx feHidecempapataes dobi fidee (Qursi4d. A
pl ant body-grow n

wat er - ret ainin terial according to claim9, wherein
the ol del pr odGCNeT eBY SATRE §1% e ST HIPE LOREHRTT ng of
pressure-nol ded pel ITéfe Iridea: lpraodiigicsl ynoert load ca ushiedr peodtat aihgoreilhe

pressur e- nol ded, sheet - | j k terl.al, -1 ria I -

material ; cut %Faégushgﬁﬂprggﬁebkg#Pﬁ%?ﬁ%%iﬁ@%@ﬁ%§|%e%n%§§%?|?%g %%?gFiél
rod-1ike mater haursortobltbek-dbkeshnadkrild ;palhent ofurtbehed2pr8dgctg from
t he foanmed she P i als. rod-| i ! cksl sk terial.
15. A pl ant bogé}grlg\?\} ng vvaolt}grd-er é\?ﬂ% nﬁ%‘%’%%‘? Z‘%h%}g%%}r?%?hga%\g gpg?m 9,
wher ei n tthe nomd&dupeowast sits g Soated ol kepRbdiRY . ahgut A2 hours to

wat er - zet ai ni NGeSHRRRKL. f @hed | AUS RAEROMFHAMLA O Wi fi dudsedhbsb1iURbREEA
conprises a polyvalent netal salt of a carboxyl grou

A7 A
wat er . - r et ai ni A§9sEFPEFL aftord 11 &nt £RCoMHAS s‘i%%%o?@n’é@e’(%yycﬁ%ﬁigi Ag at
least 3 - 17 nyaieel adseabaoylregrioumaandetd addieadw! yaet i€hai 8itbeseof
per 1g of the grx wei ght thereof, wherein the content of alkali netal salt
or amoni um saf o fR8%car boxyl group is 0.3 to 3 mmol per 1g of the dry
wei ght &f0 t he support, the polyner (A) having a calciumion absorption o~ O
- Z00 nmg per | dry i tzhereof , having a chlorine ion content of
0.07 - 7 mol Boftbar it Uy s ht thereof and having a water
absor ption magni fi cat Wwefieknabserbdxehaiffd watas e Dfin. th& a@ueto 1.0
x 10". 18. A wahghekehal AhngxampRer i ,f exRipAntthaAcauAding tor cd@m 17,
whi ch further conprises a pol yval ent net ail salt of r = ,%3 Sub tlgugf
Sheet - 26 AprPfAu9OHS 5a&gﬁygxypt§pggp§o ution was used instead o .5

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

used in Example 1.

Comparative Example 4

30 A water-absorbing resin was prepared in the same
manner as in Comparative Example 2, except that 104.9 g
of 50%-aqueous calcium 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.

35

Example 4
10 g of commercially available polyacrylic acid-type



19. A water-retaining support for plants conprising a polyner (A) having a
cal ciumion absorption of 0 - 100 ng per I g of the dry weight thereof,
having a chlorine ion content of D.07 - 7 nmml per I g of the dry weight

t hereof and having a water absor pt| on magnl fication in ion-exchange water
at 25C of 1.0 x 101 to 1.0 x 10', wherein fAe counter ion to the chlorine
ion is Na, K Ca and/or NH4 ion. 20 A pl ant body-grow ng water-retaining
material conpri¥fREIGLni tradrengmes SAnfRaGsH @Ta%fgo%r p‘Fgﬁt BYdy§ndRi ng

support (B), t@l@e@@bwerme&ktm\élsogmdceyl Gr N dudd BdS O pthop 8f 0@ - 100 ng
per 1g of thegl%vvg:L t thereof &\'Qngachl rine ion _content of 0.07 - 7
Ehnl

mmol per |g of WERGRE  t REFedPehdvitn®h GRitkr Saddbristh o2

maglr;i fi Icati on ¢@%t@gt§xcbangenm@mrcaatlo§5® cn‘shlﬁ)) tvms'l.aﬁ@dednﬂhﬁﬁé'tbg and f
car boxyl . group_ bonde mer _chai ere erein.the_con t 0
kel R ol Bet S Uk anE L BRI a8 AT b G A a: 3 P TE RN

per |l g of the cabfyamé@hprbdecéoﬁvaleefA |slt@mtd1brg:lyfcgr ca/bmgt wait eouret ai ni ng
mat eri al conpr. t yRr Ay ang, y

support (s), %ﬁif& B‘e{'hé ?8%95'0%9(2?‘ lrrer dorrpr|S| ng a %Q;?)@ (2%9%29
mural of a carﬁ)bl’é%lre@rbﬂpu%bndeé ngs héfééileﬂ?@rs cfaithe meesvf peiong of

the dry wei ghtpddierepfy rHavbRgcaocal CQB'G‘ me@h , aRs P PR Ok D RoélQP ng per
| g of the dry wei ght thereof, having hlorine ion content of

ol pet0l g ofCAHRARY y %@@ﬁtn%m@rﬁoﬂoaﬁaHﬁaw A@da the &reln ryséb?pci#wi in

magni fi cation 4 na#per exchangs petepnat h85§ of aA¥Qelr0 thOQGryidhig A thant
body- gr owi ng Water-retal n| ng naterial co glyng a mxture of a poJ. yner
2

(A and a pl ark® 3Hd BEhHpERFL GFRS ROFtRL G r¥t ng support
(e) conprisi ng:caydmbber and/ or a synthetic reS| n, the polyner (A) having a
cal ciumion absorption of 0 - 100 ng per Ig of the dry wei ght thereof,
having a chlorine ion content of 0.07 - 7 mml| per Ig of the dry melght

t her eof land h&dmparatarerExdirpletdon nmagni fication in i on-exchange water
at 25C of 10 to 100fy Fos Asﬂﬁpésﬂpzéiy-%gw Qgepalar eiakahl ng Jms eri al

conprising a m xture y-grow~. ng support (B)
and a binder E®Olkdte Vﬁdﬂyn"erL (9§ . hs/thblgdcuﬂé%m oA &besr pt iLowiof O -

100 ng per |gc@(ﬁd“}‘zdéd(ld\@i&ht(é‘é‘%@ﬁfzenba‘i' Pg %a%maQi"d'e@ie t'h%'}é?BH‘t &Hq of
0.07 - 7 mmol per I'g o dxy wei ght thereo having a wate

absor ption magmis |’%,ea‘%qld7rﬁfitn ”i”dﬁt‘é&%h%%es%fé?lﬁﬁtézcséﬁrfédto T@GO thas A
wat gx r?o ai ni matwnw t;Trfcsz:rudOHI e S p@fmrsﬁamlﬁgpgbyv%baat qemlur%a:t of a
car boxyl grou 0 crylic a ving a.cal cium
Con abeor ot | od oS bR Sadantottt b REERY: VRt ebRAEEBE SRS o
chlorine ion ¢ditteredfby0.BAing 7a nmesh peand _gtkné teék day deight inher eof and
having a val el SSOrai Pt T [dRatiQR: | N A PP £XEHENGEy YRS ¢k 25C of 1.0
X o 1.0 x :
. A AHF| . A5F. A¥ESHILtARD DAOBICAY 9 Gristed LN YRRl AR, BEAI 3. A2. AFI . A
[2. Al . Als A. AFpQ¥igeN.Y. AE. ASF. Al . A. A5l . All .ASFI .AlE.ATE. AlY. ALY. ALl Al Y. A2. A
E.AAAXC.A2. AE.A[.A All.A52. A A AE. A A5. A9. A9FI . A .1
AL, AY! . A Q| +,/2FGF 1st Ozupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] &a]emﬂlm]tam]ma]amlmadwadey‘ta]msﬂﬂg:wim]ﬁa&ﬂsn] spreR{E>\ r
Germination activity tests were conducted with
respect to the water-absorbing resins obtained in the
30 above Examples 1-4 and Comparative Examples 1-5 by using
white radish sprouts in the manner as described
hereinabove. The thus obtained results are shown in the

following Table 2.
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104! 1" s$10%6SREA) - P¥ Sepyoucdemicaiq I ndesandss, Ltd.; Acryhope, mfd.
5 by Nippon Shokubai K.K.; trade name: Diawet, mfd. by
Mitsubishi Chemical K.K.; and trade name: Sumicagel, mfd.
by Sumitomo Chemical K.K.), the calcium ion absorption,
chlorine ion content, and water absorption magnification
were measured, and germination activity tests were
10 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
15 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

20 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

25 chloride concentration of about 3.0 w%, and stirred
sufficiently. When the gel was swollen, the product was
dried (120°C, for 5 hours), and then crushed by using a
mortar to thereby obtain gel powder.

30 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
35 manner as in Example 1
Silica sand "Natural Silica Sand No. 4" (particle
size 20-65 mesh, mfd. by Tsuchiya Kaolin Co.) and the
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1quette machlne (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.

10 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

15 Dainippon Ink Co. were used in a mixing weight ratio of
85 : 15 : 1, instead of the "Natural Silica Sand No. 4"
and "Water-absorbing resin A" in a mixing weight ratio of
85 : 15 as used in Example 5.

20 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
25 of revolutions of 100 rpm, for 15 minutes. Further, the
resultant mixture was uniformly mixed by using a Henschel
mixer at a number of revolutions of 100 rpm, for 3
minutes while the mixture was sprayed with 30 parts of
water. Then, the resultant mixture was charged into a

30 chopper (trade name: Disk Pelleter, mfd. by Fuji Powdal
Co.) so that it was extruded into a rod-shaped product
(diameter of 4 mm). This rod-shaped product was cut into

5 mm-long pieces, and thereafter charged into a drier

(trade name: Model SPHH-200 Safety Oven, mfd. by Tabai-
35 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

prepared in the same manner as in Example 5, except that
"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 (mmol/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 : 1 : 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. 50 g of ion exchange water was
irrigated every four days, and the states of the growth
(mean values of respective 12 stocks) of the respective

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 body-growing water-
retaining material into the soil was observed with the
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recognlzed by naked-eye observation).

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

was observed.

10 Degree of plant growth (1) 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.

15 Table 3
Dagree of growth of above- Easiness of mixing of
ground portion (cm) plant-growing water-
Cucumber White Rice retaining material into
radish so1il
Ex. 5 12.0 9.1 12.1 O
Ex. 6 11.8 9.0 12.5 O
Ex. 7 11.5 8.0 10.2 O
Comp. Ex. 9 2.0 1.8 1.3 X
Example 8
"Perlite No. 3" (obsidian, mfd. by Nihon Cement
0.), "Water-absorbing resin A prepared in Example 5",
20 and "Powder Resin EVAS5015M" (thermoplastic EVA resin,

mfd. by Tokyo Ink Mfg. Co.) were mixed with each other in
a weight ratio of 10 : 1 : 5. 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
25 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
30 "Perlite No. 3" (obsidian, mfd. by Nihon Cement

Co.), "Water-absorbing resin A prepared in Example 5",
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(material: pottery) having a capacity 250 cc, the surface
of the mixture was flattened by using a spatula.
10 Further, the mixture was heated at 140°C for 30 minutes
so as to soften the above thermoplastic urethane resin,
and then was cooled to room temperature, to thereby
prepare a plant body-growing water-retaining material
having a shape-retaining property.
15
Example 10
"Water-absorbing resin B" (as shown in Table 2)

having a calcium ion absorption of 62.9 (mg/g), a

chlorine ion content of 0.6 (mmol/g), a water absorption
20 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

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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Co.), "Water-absorbing resin A prepared in Example 5",
and "Sanprene SEL No. 23" (NCO-terminated urethane resin,
10 mfd. by Sanyo Chemical Industries, Ltd., liquid state)
were mixed with each other in a weight ratio of 10 : 1
5 in the same manner as in Example 10. 200 g of the
resultant mixture was charged into a pot having a
capacity 250 cc, the surface of the mixture was
15 flattened. Further, the mixture was left standing at
room temperature so as to harden the above NCO-terminated
urethane resin, to thereby prepare a plant body-growing

water-retaining material having a shape-retaining

property.
20
Comparative Example 10
A plant body-growing water-retaining material was
prepared in the same manner as in Example 8, except that
"Sanfresh ST-500D" was used instead of the "Water-
25 absorbing resin A" prepared in Example 5.

Comparative Example 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 in a fertilizer solution (Hyponex 20-20-
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concavities therein (diameter about 5 mm x depth 15 mm).

5 Seeds (cucumber, Japanese radish, and rice; one seed per
one concavity) were placed into the thus formed
concavities, and the water-absorbed water-retaining
material around the circumference of the concavities was
broken down so as to cover each seed. 50 g of exchange

10 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.

Degree of plant growth (2) tests were conducted by
using the plant body-growing water-retaining materials

15 obtained in the above Examples 8-12 and Comparative
Example 10 and 11 in the same manner as described above.
The thus obtained results are shown in the following

Table 4.
Table 4
Degree of growth of above-ground portion(cm)

Cucumber | white radish Rice
Ex. 8 10.3 ' 8.0 11.6
Ex. 9 10.5 8.6 12.0
Ex. 10 11.0 9.0 12.2
Ex. 11 10.0 8.0 10.0
Ex. 12 10.6 7.6 10.0
Comp. Ex. 10 0.8 0.2 1.7
Comp. Ex. 11 0.5 0.2 1.3

20

Example 13
100 parts of the above-mentioned "Water-absorbing

resin A prepared in Example 5" was added to 100 parts of
a thermoplastic urethane resin (trade name: Elastolan

25 ET1040, mfd. by Takeda Birdische Urethane Co.), and the
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 0Oil 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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prepared in the same manner as in Example 13, except that
a "styrene-type thermoplastic resin" (trade name: Taftec

10 H1052, mfd. by Asahi Kasei Kogyo Co.) was used instead
of the "thermoplastic urethane resin" as used in Example
13.

Example 15
15 A plant body-growing water-retaining material was

prepared in the same manner as in Example 13, except that
a "polyolefin-type thermoplastic resin" (trade name:
TPE3570, mfd. by Sumitomo Chemical Co.) was used instead
of the "thermoplastic urethane resin" as used in Example

20 13.

Example 16
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.
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Powder sulfur 1.0 part
Promoter (DM; dibenzothiazyl disulfide) 1.0 part
stearic acid 0.5 part
Paraffin 1.0 parts
15 Foaming agent (DPT) 1.5 parts

Comparative Example 12
A plant body-growing water-retaining material was

prepared in the same manner as in Example 13, except that
20 "San-Fresh ST-500MPS" was used instead of the "Water-
absorbing resin A" used in Example 13,
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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"s$10%>& () -/ bplly-growing water-retaining materlals obtained in the
above Examples 13-17 and Comparative Example 12 in the
same manner as described above. The thus obtained

15 results are shown in the following Table 5.
Table 5
E Water Degree of growth of above~-ground
. absorption portion (cm)

magnification Cucumber White Rice

; (g/g) radish
Ex. 13 35 10.6 7.6 10.0
Ex. 14 20 10.0 8.0 10.0
Ex. 15 23 10.3 8.0 11.6
Ex. 16 40 10.5 8.6 12.0
Ex. 17 60 11.0 9.0 12.2
Comp. Ex. 12 32 : 0.8 0.2 1.7

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. 1In
addition, since the water absorption magnification of
25 such a support is sufficiently large, the support can
supply sufficient water to a plant.

Since the plant body-growing water-retaining
material according to the present invention does not
obstruct the growth of a plant, and is excellent in

30 water-absorbing ability, such a material can supply
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carboxyl group nded 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-retaining 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 1g of the dry weight thereof, and the
content of alkali metal s$alt or ammonium salt of the carboxyl
group is 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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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.

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 8, wherein the polymer (A) is 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) is a rubber

and/or a synthetic resin.
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alcium Lon absorptlon of 0 - mng per 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 1l0' to

1.0 x 10°.

18. A water-retaining support for plants according to
claim 17, which further comprises a polyvalent metal salt of
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polymer (A) having & 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 x 10" to 1.0 x 10°, wherein the counter ion to the

chlorine ion is Na, X, Ca and/or NH, ion.

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 1g of the
dry weight thereof, having a water absorption magnification
in ilon-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 1g 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
comprising at least 3 - 17 mmol of a carboxyl group bonded to
the polymer chain thereof per 1g of the dry weight thereof,
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 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 rubber 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 lg 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 ¢hlorine 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 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 10°.



