B PR COVPOSI TI ON FOR TREATMENT OF PLANT MATERI AL The
present invention is concerned with the sustenance of plant material, for
exanple cut flowers, and plants. After harvesting, plant material

remai ns alive although death will begin to occur after a delay, mainly due
to lack of water and essential nutrients. _The plant material will begin to
perish imedi ately follow ng harvesting and deterioration nay be very rapid
i ndeed, depeldhisAgd on the particular plant nmaterial in question and the
surroundi ng conditions (e.g. heat, krgapesiTyoNetc.)). For exanpl e, picked

flowers may be noticeably wilted only mnute ter tl ' of¢ pi cki ng.
To prevent such F%ipﬂeﬁﬁé{teﬂ'i"&ﬁnﬁi?'bﬂsi?f"}cﬁéﬁ'erdsgiﬁhdi% Fogry,%t%ﬁmlgléjfvvers org

foliage are grppermideridl A¢6e exaipie bet rflokers and @Aabtsy into water. It is
al so conventional for, K sugars., such.a : t water to
further raintainffHE Eﬁ'f‘%ﬂ?ﬂﬂ’ H&"etr ﬁ%?érﬁ?:'%&?i’ﬁa??’y@g?gg“‘{”gﬁldfft rm
Wier e the hagyBsbeglirptaniccmmtafiteala datay,bmainlandyroitecter 05 t8E%H 38 | ong
periods of tinme, .t ' an im tahpaGerpt abl e
condi ti on ise?r%el"?%fé'g?}é{rgé'??'c. %ﬁ?q{@ﬁggﬁgkﬁ@r G?He%g?ant n%tter to be
chilled and dmnediatelydfollowdngbaryestisd padvdeterioratipe MY PPSVERY 1 C The

decreased t epperal L ICRRASAY bl TheapartatuTar phioiti saténial Hia pl ant cel | s
t hus del ayi ng cedlaf'md%gt'h ell)%d g%oi | a ea?)

. L.he pl ant erd ai | e.
Hovever . 10 Auestineangt theaureipatan goatitigns Terin AR e, et s
transportati @gr Qxafp T, 2gfcked §I0RErs alayybenpeitsably aridtédionhemipekespl ant
mat eri al may itseIE be dis- tressed or even injured by exposure to such
t enper at ures,afE%"pé ?aﬁ‘f"? %8?%’“1"% exposure is prolonged. A further problem
connected to col dospravegt smchctaplitlidegesionaitien ipathedr sendifioneofitt nui ng

vul ner abi | i til'lévgergt Lﬁ%]?&'q{eﬁé@’@@héﬁqIPaﬁ’racE@rdﬂhOEheanﬂiems exteddHigm | ar

pr obl em may ccur in anspori or. storage of rgoted plants, for
exanpl e pbt phimmatery t kbuighalsresanyaniienalyfer éé'a%?sal F?afrﬁ?egﬁcggﬁes't t han
cut plant matgridladdes +8" thedReedrakd Yurehér mhimadadttie cut plant maberiadss
desirable that the plants are healthy and attractive when offered for
retail despiti@ ﬂﬁﬁélﬂ'ﬁbﬁyng‘:%%@bhk?ef? s of transport and/or storage. Thus,

for exanple, it iwhed€ heahdrvestroghirstedateriad muvabe dgansrorted Ry f | owering
PLANS A0S | Bk RP Tt ol 06 b B R me FOBRED o AR €1 0 here,
stor- ag@0 matter in an acceptable condition is more problematic. It7is usua
for the plant matter to be chilled and maintained at temperatures
between 1°C and 8°C. The decreased temperature depresses the rate
of metabolism in the plant cells thus delaying cell death and
spoilage of the plant material as a whole. However, maintenance of
. 25 low temperatures continually throughout transportation or storage
is inevitably expensive and further the plant material may itself
be distressed or even injured By exposure to such temperatures,
especially where the exposure fis prolonged. A further problem -
connected to cold storage or chilling of plant matter is the
30 continuing vulnerability to attack by cryophilic bacteria or fungi.
A siﬁi]ar probiem may also occur in the transport or storage
of rooted p]ahts, for example pot plants. Although these plants
are generally more robust than cut plant material and are generally
less stressed it is none the less desirable that the plants are

35 healthy and attractive when offered for retail despite undergoing
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The problem of maintaining plants or plant material in a required condition
for prol onged periods, such as during storage and transportation, is
recogni sed and efforts have been nade to provi de conpositions which serve
to maintain those plants or that plant naterial treated therewith in a
required condition and which substantiaply prevent any deteri- oration

t her eof . Cbnp03|t|ons contalnln% an am nopurine_or derivative thereof and a

wat er sol ubl@"C8FTIAASSPE LEBNSARET addok dRfcdeor Thusat Forg eppmes Bhdspl ant
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The conpgsi ng Pff'%rggﬂﬁf ﬁgl y used in liquid formsuch as an .aqueous
solution prepared fromeither a solid or liquid concentrate. Tr eat ment
of those pl antsThe Ryeaent faventian npvidescarrimppoition whichesyistading o mai ntain

may be effepifft RyteHiRP] nqntﬂh&tﬁ)m@frs e, 9+@s%1.”ﬁ¥v%ht?dn bRéWd89l4it i ons
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W th sonme success for preserving mat er i need still
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material OnoftapRicataohl d¥r ewe%@bmﬁ’&tummat-Iaor.keﬁ%m%m? 1ohg et eSS ent
i nventi address S tha‘%f}gﬁiemm and des conpositions which are able

to mai nthin ?ﬁpziﬁ? o u ant é{‘F reqU| red condition and retard
deterioration thmeusofor exampmefu ﬁﬁtthasmrpbsﬂﬁohhﬁs RPpEFRA to begnt i on provides
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unt reat ed f 1 owel &€ \GOMPOSTitaRMof (the, present yinveakiam d5t &fif i kewi se,
conposi ti onsmmnﬁugngwra mmma\/eutt taﬁbeﬁ‘&tlurbe 6P upi t¢l :mecpot pl ants,
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material is maintalned at tenp eratufes o err bv or exanple
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chilling. Exegardesg @o 6y aoputt aea:hatwe@.bhe ianéntJi%ﬂ tierehgs conposi tion
according to th vention.includ Iamno urine,

adeni ne, %@Hﬂ@?‘gﬁneﬁ?eff]ﬁt?ﬁr PN (eRprising. ap Za"l‘é??‘%m%r 9r$‘?ﬁ7l"$ﬁb‘@npﬁe
N- ( 2- cm(br osafltpyhera| z)nd1apha§:erﬂ;d1mbw,podlymétenyrhjrseeomp&sﬁtﬁrnr ] wislictet hyl -
al 'yl am no) pUn-Bferab1 P QYIS hdy DeSided! 8610l p¥$r} UpgfeAdgni ne

hem - sul phat e
retardmg the normal course of plant development or decay.
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and (6-(4-hydroxy-3-nethyl -but-2-enyl am no) puri ne). Advant ageously, the
am nopurine nmay be 6-furfurylam nopurine (also known as Kinetin) which is a
known pl ant horrmone. Kinetin is practically insoluble in water
and is reported to be a plant gromh pronoter at | ow concentrations. In
very high concentrations, for exanple_29Q ng/litre and above, Kinetin has
been noted to have a retardatlon ef fect on | ant t he

difficulties of AAVeRERGRAYF Winethe; @W'&?F’E‘b‘rﬂ'@e ¥ qeelr é‘SF\ﬁ'ﬁry]Bﬂkm(?f‘rmenet in
required to(RTRAUAGWA ak e imeddi) QR iecd khowrDlpaait gbmmtrh arginebén Hisgh cost

f Kinet h h bl
A further pPOUAR] BArs WG e WREror Rk herary Tl TRage AnBleth Sonthad
wat er (fol | pronrdeprat dmsumlnuénm'atlansanotrheerssLtlnglabiloecsr_tﬁr‘aémrys.tfm‘ Ki netin
S0l Ui ong Malhe SOREH RreDOUALST et alhdll Rbiedl tiildvecs vtal i se

out . Conve osition accor to the present |nvent i on
in dilute, rr‘e‘aajgdattbcmgéfq!@r ﬁﬂdﬂﬁﬁh%’@ﬁﬂ[} 5”?"@"20’ el diffdsultjesrefranly 2 to

10 ng/litre %Hilc‘%ﬁgeﬁl'eah* Wr&fn‘éﬁﬁ‘ﬂla)ﬁedl s‘%]ﬁ@ld%soomﬁhéﬁrrﬁr@&m%@d to

am nopurine, such Ki ne er-so e Qu | ning a

sul phonyl gPBRfHICRed 'Efé"aﬁdas"dpblﬁfﬁ%? d§ m%ﬂ'&hg%?é' g ’ﬂhgﬁ%ﬁg her )

Séul phonanmi ?ﬁsn@n‘mt h@egea]gimbd fr ﬁmteatlﬂiSEhbb%a@betdlﬂrblke’faﬂ]lyﬁﬁrewi}tlﬂl‘dHR wher e
represgnts a variety o en cal _groupns are i nt honam de

drugs i ig\l\lhl ch B fgrtﬁégu So?:q?r&trgga i He® é’?o’gﬁ'egﬁg 1J[(g':'f %ﬁ%%ﬂl gr

i nterest. Aldfissolaed v yatemefmmedrMBao‘rutngn dnsahgihenysuigable is a

pol vester . ShRBRIaLA] CRRLUARSLAY %-&q@ymp& 15 SLkdra 1t e RABEE o b0 Ui ta-

ble for use’In PO PhB  hVention are the group o

pol yesters mmaﬂmﬂllaﬁrﬁtﬂ/ﬂﬂlﬂif pibse a 'tannin-like structure and which

Chec pogybst o Suet naRigS Sl ek 19 et Bios st oG
particulldrl }%r%’?é??%d"ﬁ?ﬂ?@é 45}% ﬂ?ﬁze £ a‘&ﬁa?’@#“ﬂ%l%@é?%"r formed from
pent aer - yt lB-bérdy1anthopbiingl, |N{beaﬂﬁlmp(z#etetmwdrwmayh)tademnes descri bed in
Exanple 1 h‘ﬁ£?é-%%%r¢£-4—p§’r1d§?f" eBhgﬂﬁﬁre hh?ph‘@nb ur%% 6-(y,y-dimethyl-
allylamino)purine, 1-phenyl-3-(1,2,3-thiadiazol-5-y1)urea adenine
hemi-sulphate and (6-(4-hydroxy-3-methyl-but-2-enylamino)purine).
20 Conveniently, the composition according to the present
invention in dilute, ready-to-use form comprises 0.5
to 20 mg/litres, preferably 2 to 10 mg/litre and especially
preferably 4.0 to 8.0 mg/1itre of an aminopurine, such as Kinetin.
The effect of the aminopurine on plant growth is
25 synergistically enhanced by the presence of the water-soluble
polymer. Thus, the present invention also provides a composition
containing synergistically effective amounts of an aminopurine
(or a derivative or salt thereof) and a water-soluble polymer.
Any water-soluble polymer is effective in the present
30 invention and mention may be made of water-soluble starches,
starch derivatives, amylose, celluloses and cellulose derivatives,
for example carboxymethylcellulose, methylcellulose, '
hydroxyethylcellulose, methylhydroxyethylcellulose,
methylhydroxypropylcellulose and monochloroacetocarboxymethyl-
35 cellulose. Conveniently, the water-soluble polymers are present as
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referréd to as pol ysul phono-di - pentaerythrityl-1, 2-benzene-di-carboxyl ate.
One enbodi nent of the first aspect of the invention provides a conposition
conprising an am nopurine or a deriv- ative or salt thereof and a water

sol ubl e conpound contai ning a sul phonyl group, such as a water-sol uble
ester, sulph- anilam de or other sul phogam de. This conposition, which is
preferabl y aqueous. nay be used to sustain [:I)I ant nateri ret ardl ng the

nor mal cour seltf witlhrruideld 6pkoRs, diordRREp. e@&vé‘i‘ﬁ’é’géﬁ %t he conposition
cont ai ns sy@ggggsghhcsathltg effective anounts of an am nopuri ne (or a

derivative or salt there nd a ound cont.ai ni | group.
such as a water H‘op%lpé'eg%‘%r ﬁh%fgl%ﬁﬁsaﬁ 1|"v5?tﬁgpag'sﬁ E%%% de. A
second, prefcRmpesi teowad W’ﬁamfptahe datestalgspeit cuﬁpqshmqmvemﬂéﬂﬂw ovi des

acorrp03|t|onto sustain plant sj t sing
6 fur Tur 1 s AbgryTemaple i ol SRemnthitmac el earRe Ve sl oot
benzene-di - car b(myi-'lstlmi doarotsmsﬂstotwrbwndbbymj\epb?ﬂﬁﬁ by the reaction of
pentaerythritol b‘f‘?ﬁg # i gereded dfat ﬁhe corpoditftns lorertRedirgaBAL t here

i's provided QM or sustal ning mat eri al g rising
6- f ur f uryl arfinveption llilﬂé Eﬁ'ml Ca"%lﬂ"ﬁh%r?éﬁ?ﬂ'é"c?ﬁ dehoymopa lﬂ?‘gﬂb‘?ﬁ Sani de.

A synergi st 's\f,t\,rc]:ﬁfifseﬁ‘(tlnéﬁnm ﬁ%ﬁbSﬂawed:enms t&emﬁffrreciymneﬁaﬂahts by
conposi tion en the water soluble

Eoﬁ‘ﬁf' ady %t%os cjfphonyl
group, 9€ch reVidig Jranyironmeph £oRFe %e”d?’m%’fsh@f’ 1sﬁl phonam

present togeihgniodet br a1 igRb-asel 1uTasleukdtarpbly peesemtd in a fourth embodi nent
f the f t t. of

compr s ing anfuRteRt AT A Wogt Riph 1B o kEERFAEI PR BoRARRCEAS  O0 L a
wat er sol ubl composriidiondofc dhe gpnesent dnventibomay copsipe asU%FP"a§°£“

wat er - sol ubl emg%rﬁf coﬁ’cﬂﬂ?ﬁﬂﬂ d ?lﬁ;ﬁfcn?f bl saeh l%'aoé‘ad”ﬂlsi@ster- As the

effect of the am nopurrne romh 1s synerg‘f gz |y egkhqnced by
t he pres'lénceSldi)hmalt@dePﬂyGFtﬂﬂSemﬂblbﬁ usedein this SregaE tSiate

conposi tion gy §gé Gnl oA fchmﬁ»‘éﬁﬂ%ﬁﬁam heNPriventSors ure  tesgramgl by ef fecti ve
anounts of an _ am nopuri ne

o |.t -

wat er - sol ubl 01 dGﬁ%ﬁﬁ}nHmHlS'ni'é q},aﬂbs é‘ﬁ'i’}/ﬂablﬁl\éﬁﬁorb?sﬁl]ﬁ} Lﬂ(gr e%\ﬂl{cg?r%g ubl e
pol yner . whﬁHYaﬂtaEBﬁvmhuﬁldyp@deﬂm presexfvhtttdsvén i teather ansing:. )

i nvention an rren starc
derivatives, tﬁ%’el ngggrs %a\é\% FET' tgp@%ﬁl 52?{@25&% or exanpl e
car boxynaa hymm gwme] it ngarmulqnmsrerefenwr pel¥eskor ds| th8 ose,

met hyl hydr oxy, lf’lf)nlﬂwlig@ ﬂ%@tﬁﬁ%hﬁ(&*ﬁ#ﬂpﬂﬁfww&bwé?ﬂepﬁthil11c

nonochl or oacet ocar ose nveni en t he wg{er- sol ubl e

pol ymer s ar eapivdsids ggswr@eamtﬂw §§|4%§l§réb‘%9af'1‘cﬁ@mp$%¥ RREEIBRELes ¢ hei r
Sodl um or porGoToiBrTRhES, tRS WITY 1R’ reRroed ReRENlskshone-dis

particularly preferr referred, fif t first
aspect of thBe'!tﬁ%WE’\"dﬁybr]o@l@é@eﬁeﬂ PFY'&& tmggfﬁ{h nyatntm?rat erial,
sai d conpmsi umuﬁ@rabmsin“iggfiafguﬂbhunyn agrionpmayi be a aumoenmbdﬂ.ubu@ corrpound
containing a suIQ @{1 \;!/e'g{ 'ﬂhtp ‘Eb)d%gggatotpytwlgwémef%ﬂasalt

0 no

t her eof . ound heor et | cal
consi der at i oﬂﬂ-ﬁsﬂu@zb&lﬂl shece tRhaQPﬂeﬁé"féoPrp‘(ﬁ'1F'F¥)r?§ ehenigal groupst

i nvention m & g PG &P@ﬁﬁﬁe@ﬂs @ﬁ@ﬁdnﬁﬂf&dd%sh%rmﬁ@h ghemcals, such as __
ce

Ki neti n, |nS|depan s or in the xylem ofi f'%prowdlngan

envi ronnent &ubRtdtutedy Pycimiding axgun \?éﬁFé’rft peeticydar dntensste or

l'i gno- ceghul ose RRLYT dheYpresent invention also provides a composition
comprising an aminopurine or a derivative or salt thereof and a
water soluble compound containing a sulphonyl group, such as a
water-soluble ester, sulphanilamide or other sulphonamide. This
composition, which is preferably aqueous, may be used to sustain

35 plant material retarding the normal course of plant development or
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prlesént‘. Optionally the conposition may al so include other additives

such as, for exanple, a colour stabiliser such as caf- feine, vitamn

substrates such as nyo-inositol, antibiotics such as penicillin, agents to

control bacterial growth such as sodium netabisul phite, a fungicide such

as carbendazi mor a yeast inhibi tor such as undecanoic acid or Nystatin.

To maintain a oper I ent b nce the.co on _m 0 include

ni trogen an(ﬁ‘eﬁgﬁb’spﬁ?ﬂaﬂgé n?éﬁ"?ﬁ ecBﬁ‘?serﬁou?rI‘Eeé'%’%'héﬁs rﬂ?’f‘feét 8s and

anmoni acal rolmpasjenom coptwinphatsyaergistied I1yasf feoyves amowitsi ofmaand pot assi um

sal ts. t t IV be i ncl uded
am%pu%ﬁcf 39? g tdIQg{ a%%‘é/ X . séjﬁ[alt?%%fs al]%sa“lal%ﬁlpgbfuo

i n the conpositi on may be
adj ust ed t ocoataiRigg @ sumhopybfge“p@m.l yugh iagha |watecrsflgblplessen-5.5) to ninic

the pH of sgmp,ﬁq,ﬁqiénﬂ@c& Qﬁh@ﬁ%hiﬂxon@ﬁi(ﬂa citric acid, propianic acid,

tartaric acid and lactic acid may be useful in this regard Mention may
al so be made of In one preferredsqs(gp%q Zhetpresent dnkentiogi RIGYA¥Red cal ci um
| act at e, powﬁﬁdswﬂ&p%umsttaﬁﬁq:naﬁe nRBE- 10, a§aﬁlduaarﬁnbdﬁ@ﬂﬁnc phf e as

b I Z d
0o 10 o1 ol o i uBH P A eV RF L] 2 2 1, o 0

desirabl e t Ibabzenet-di-cahbanylate tdtrasaletlsuthefneum are not present in the

oMot 10N Of e VSRl ohaKaag dsBllcr | Ink Trao Al mBh A0 A0ON o

such as EDTA (et I'am ne- enet ri-
am nepent aa@eG‘PlEPOattIPP fiery suetaaaclw Pﬂ@nt aaberialngorpnis bnd nat i ng heavy

netal s whi C*B—Wuli;ﬁleﬂﬁﬁﬁﬁmmb Nanighg s‘i‘@%ﬁénaﬂﬁ&é N9referabfy %gfg}?ﬁ%?dﬁbme.

Csnotic pressure re e included in the ution. Exanpl es

u
of suitable regdl é¥‘g9"§"ﬂl\ﬂ GEI@-}/C&I it obeervedyim dbesifest beengss 1pfathermnni t ol
and sor bi t olcompasdt O6re whén Uk Ofetert$d106ES c%mmnaScmaﬁﬁiﬁg @ssulpResyol s such

as pentagr- g¥'}>&]pr,' El?(lzﬁ ad'a porl qte'ryessulpﬁanmlérglw’ ets)rto ?ler sulphonannde,
is present together with the water-soluble polymer and a
composition comprising an aminopurine together with both
water-soluble polymer and a water soluble compound containing a
sulphonyl group, such as a water-soluble ester, sulphanilamide or
20 other sulphonamide, forms a further aspect of the invention.
Optionally the composition may also include other additives
such as, for example, a colour stabiliser such as caffeine, vitamin
substrates such as myo-inositol, antibiotics such as penicillin,
agents to control bacterial growth such as sodium metab1su1ph1te,
25 fungicide such as carbendazim or a yeast inhibitor such as
undecanoic acid or Nystatin.
To maintain a proper nutrient balance the composition may also
include nitrogen and phosphorus containing compounds, such as .
nitrates and ammoniacal nifrogen or phosphates, as well as sugars, “
30 calcium and potassium salts.
' Buffers and other conventional additives may also be included
in the composition. 1In particular, the pH of the solution may be
adjusted to be pH 3.0-8.0, preferably slightly acidic (pH 3.0-5.5)
to mimic the pH of sap. Acids such as acetic acid, citric acid,
35 propionic acid, tartaric acid and lactic acid may be useful in this
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The conposition according to the present invention nmay be produced either
as an aqueous solution which is ready for application to the plant
material, or as a concentrate in either liquid or solid form The
concentrate nmay be diluted with water prior to application or may be used
to "top up" existing solutions on a cenéiquous production basis. Were a

concentrate j ro omlex in for.m of m cro-crystalline
preci pitat e"?@a'@ro ug‘ggor‘\'/\h?nlaghﬂggngeoé"a?éeg [ F?/ 1d'f"sa°esgl1:$/e§ai]ﬁ1%t er, prior to
use. \WWen t Géucopapesicailotum 3adtate heotassiuof salioommntaratteeand he Kinetin is

f bl i f bl 0.0
preferably Bb%@h?kﬂgdwﬁﬁgﬁﬁpﬂﬁf@@ e §4?it9b79%’ufpér%.era y 1to

0. 60% by vvel_?ht, . e pol yner ~ present) is present in an
amount fromf¥THiSraens spsibas Rahuyally pecusing Bningiasids dedgt rvaaer sol ubl e
conpounds Comaialsthel used RBOCBHLrET AR pis Present in an anount from 2-85%
preferably 4-80% by wei gh en the conposition is in dilute, ready-to-
use form the Ki{(ﬁehyﬁsf’%gﬁb@f \g;éb'i'ipqﬁr dnetalsheayisnnhap - Hlumpntum o~ 20
pplm prelz e][ abé yio? preeseit pipntiendommidcial by thet ﬁr@sdm”imiehzwz)%bgt etn sol ubl e
pol ymer (i i I 1 a rom.5Q to,.25 ppm
preferably ngeig%%joﬁﬁeﬁgﬁnﬁfghahﬁ‘leg‘\'/\cg}nggr@il"uﬁ?@ﬁﬁ%ﬂﬂb"ec-ont aining a
sul phonyl ~gtetnaacetisr acthit of DTRA (histinglenebriamie@Bitaaqriir quid)-mayr abl y 300
to 20001PpPMbe added M rdfdie0 Eeﬁf&ﬁﬂﬂi\“@'ﬁ& Sm aqguv)sltﬁ‘éheﬁa} ﬁE directly or

as a dilution of a, previously Er,epared concentrate may be applred to the
pl ant mat er PE§sedtt Hethgwater daking wa the: ceprasdtion.a contai ner which is

;:Earged with a D%@ﬁi@npﬂ{sshf’@ ragutuﬁaufss fﬁﬁvpﬂﬁsiﬁt F?rﬁmclﬁt’xdﬂd?’iﬁb!%wﬁ, fijl ! eg ;M'hth

e aqueous osition to a de up to ha otwo-thirds o e

stem (depenaﬁgﬁrﬁgﬂ' t ﬁéa'?PJFFa‘lfgS@b’i?@% 1re§p5%ﬁo[rér H\é\&ﬁ%{'%l%ﬂ,“c?% conposi tion

may be spraghutoderhysiratesonuch akenawmitak andfsdrbétel,asticrmeerfiractose)e

t echni o} Vi 1 {i 0, e_pl surface.is of

particul ar E?ﬁig:é?yg#grgﬁﬁgz?@sﬁ%édhggll)@q%os()'{c@da?r{’aegg?‘fry%]ts°1i'soraue to the

fact that t®eriyativesaprimjiatunesnthereofbsorb the conposition which

consequent |y fat t [ required

quantities. S rgh?rftoﬁ?%g%ﬁg? iagg%‘xdgﬁgaﬂ%é?emdgéfg@n?ng{eﬂ&g Magorrpo- sition

to be absorH “Fgﬁ' (fgéﬂe‘f RE ¥bpveous: sqlutiemahich yisqeeadvahor to spray a

rlolot ed pl agappMit#ltidnet@Qiﬁﬁqﬂahi:thtﬁﬁfa .Lblarhsoﬂ%ncgﬁfra&éaiﬂ)b@tﬁeﬁ 0 \5/\h times,

al | ow a i on _of.the conposition_ between each.spr.aylng. ere

t he pl 2@[ rrgﬁé‘s%’a?r ﬁ§i“f)38ﬂ"-cﬁ€%ﬁ°m¢53 & may dé}'éfe@rr%bﬁr}' Wattant is free

from soi | peirioircteapphicadien ioonmayf be hisedotpdtbp iup* existiing Bplabiaspt i on

through the, %OEénﬁhuéﬁseg}o@itti& %EL’FS Bt eS8 oﬁc%ﬁ%%é d; a3 .2 ayternative
ake of t ] i Ih&reduesd,

to. or in addition to, U ne ‘conpositro
Once the peticoaplEx fipagthep bonmof o mderescoystpd lise prepipitetarid it is desired

that the plprdueliouhdc Qn BN ThaTy (d1sd6 1RO WER] IphibPalect s of the
ded by si h wat er

conposition can be countermnded npl e washing | . Uearly, where

t he pl n#hen, Fag comrosjdion s, iy &he fiorm efha eenrebiratiesnthe Kieetin nust be

byt i m”relrfSI ofs preferably nfhrﬁ§a1'tabh >afn ﬁ.yomr?wnnol.ads?tar@.abggl SU[LaC?S \Mt tg

wat er . el | of haryvested plan rial, e treate

pl ant mat e?‘?’gﬁfeﬁﬁw’bg'qlr iﬂg‘ﬁ@ﬁ?ea’yt‘a&%ﬁi’ c Yﬂi’?eﬁ g‘?ﬁ‘&’&f* pronoting the

conti nued drodymen rdfit prefsenibl Vespredemt dnt amameuntalf roeBcito besd,i n appl i - cants

publ i shed 5 Eals) e appl.j | 9 8 | his case, it is™
Cﬁe@@%]@ %@?he%ﬁ'aﬁfs"} e[q)g'lwo(rmﬁl \(;)Q\e 64 4‘ §Z]'1b]§I %Wgﬁﬁﬂuat his nmay be

not essential to was [ ransterra
desi rami0e, containing; a sriphonydegraupatifppeesentdt i paesendy imant amoungort ed or

stored whi | friomC2rBE%QNSref ratiTyesg0d, | By WBFgHRQMIRRRt tAY cBMposition is in
dilute, ready-to-use form, the Kinetin is preferably present in an

amount from 0.5 to 20 ppm, preferably 2 to 10 ppm and especially 4

to 8 ppm, the water soluble polymer (if present) is present in an

35 amount from 50 to 25000 ppm, preferably 100 to 20000 ppm, and the
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the invention. For instance, this nmay be acconplished by neans of an
aquapack or a suitable consuner display unit. However, it has been found to
be advantageous in terns of overall plant |ife to i nmerse the plant

material in the com position of the invention for a specified period of
time and then transfer the plant materigl_to a dry pack for transportation
or storage. Consequently, in one particularly preferred enbodi nment,
sufficient eceteosolilte cempospd icontaininaea suAPhonyAtSroup; Gif BresaRA) Hfter

removal and %yéd%gmfant Bodntteptdrd 26012506 Sbm, t&}%fd@éw mo ¢bf 2u00 pémt he
devel opnent of the plant material continues. Thus

treated with thdh GOﬁWPf i S ubien, Ws?%r?'"Bf'“‘ieﬁieF?uLetreﬂkrecﬁy c?ésé%llabed
above, and @riwtfroheomat _pf‘d_:\ﬁ\bﬁﬁﬁy w@mﬂfcawcemﬂaxtetm@abechppﬂmay toathdoe

d h d d
furthor Aeed'FBr TREFBIELIES B Pigt R TR Auf aehs 1t & cotesrora N hat
wher e t he fliswehargad avitth deort wmspbHrithedagirepus qm_gmartwonmfmalbﬂm of
vat er - Sol ubleg PO LTEE ¢h3 RIRIELC ohg?st#a%m]%p YeptRMor a6k d A1 fuagaterent

The present |nvent|o ron to s and
foliage. Whdwe-thisderes ihe Sftemtfélewwﬂeopn $Be tfol 1299 £overkm9rbe obtained if

the flowers aQ'E@rrIaFﬁ@éﬁp Yo |c§ﬁnpdsﬁtbdl'ﬂma9$ée§bladg)eﬂ dfrelchty foneyerhe are
treated vvhllst still in t]ght |on can akerusedfor any

type of 181 arsurfafecPf dthe B c?‘%lfielﬁ‘/al:'on%‘? geéhnﬁps' ar@ERY ¥18o shr-ubs,

foli- age. ebmposhitdon @meostte ﬁTantSslp'c'ﬂateCiﬂ aflgarmamlr i icwtfoirl ower s,
especially r £i,ses, carnat.i O0SH S f f

freesi as, p(?gﬂ? S, E)‘I;'Eﬁlrﬁ ‘”°°Eﬁ‘f>7§'a?1‘%‘h s ﬁ%lq@Sf? §' fa geﬁagpmgﬁ‘g such as
anerones, plsiodk pamdli slesetend lto dbsanis thémomgeﬂsmohdhm:hl tonsequentlgucal ypt us.
and Chri st mg %}g“%sre ch th quu|ngFQnﬁggg’fotfébb?éﬂtoqguft§ 'r@qui“é‘ storage of cut

roses, which &ent ¥ iate trans er to
-4- an 38equupet B&iysﬁf‘aw&ﬂe?he Feliags ofod peatiediBlafd ahlowsithet he end of a

freshly cut cof @sﬁﬁ&ﬁnﬂosb@%%ﬂfé'd' YhrduBRNR céPis. eXpiTRk eqdreral wohol such as
| sopropanol, the life of the cut rose I s considerably extended and this

forms a furtd§sirabdgctq spray Reronted iant jwidh the, coppositign moge dhaph ot
cl eani ng t hentesFopt &amphe thits SManNey, atTowiag disbspyioncof shep fromthe

cel | s damage U 0 nd whi ch then bl ock the phl oem and/ or
xyl em of th eog€¥s1ttg§récb ttweerp Bl %S?gyi%

20 Where the plant material has been cut or where the root system
of a plant is free from soil particles, absorption of the
composition may be by absorption through the roots or stem. Cut
plants may also be sprayed as an alternative to, or in addition to,
uptake of the composition through the stem.

25 Once the period of transportation or storage is complete and
it is desired that the plant should now continue to develop
normally the éffects of the composition can be countermanded by
simple washing in water. Clearly, where the plant material has -
been sprayed with the composition, removal must be by immersion or,

30 more preferably, by spraying the treated surfaces with water. If
desired, in the case of harvested plant material, the treated plant
material may be transferred to the composition for promoting the
continued development of harvested plant material described in
applicant's co-pending patent application which claims priority

35 from British patent applications nos. 9309095.9 and 9317061.1.
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Ohce treated, the plant material is delayed in devel oping further. However,
the plant material cannot be naintained indefinitely sinply by treatnent
with the conposition of the invention and, if the treated plant material is
simply left too long, death will eventually result A second aspect of
the present invention provides a method g ar del ayi ng normal plant

devel opnent, this nmethod conprising the a Eg)pl i cation_of a conposition, as

descri bed abBvéhig Sapeanit hnerieasentiadr 80 MASH pienPI13RESPTIO FQ cut roses,
t he net hod nﬁyangpém@maéity;ocgmnhw@ag twabsmamey step of cleaning the cut

h al coh f d
(998, SO 1 enAshBbd ARk Seh R BB RO o
referred to diboved. whﬂst Aohstanthy cimpmecsedofin tithe porgmentionnefrtheon provi des
the use of 3 WQ/QHP%' t '}an‘ Qﬁst%ﬁf:é{ﬁs@%&ebé %gkgﬁﬁr1gré$%gqﬁe\é%0% agent of

pl ant materi I'n particu s and/or f i nvention
is further cRauePadke@rby suntallgl cengumer display nmti-ngﬂ@;saﬁm d8: haTRARPLE 1

Preparation munéuioohgnﬁﬁﬂtﬁ%loﬁﬁsitne'i:erms of overal'l p]ant life to immerse
(pol ysul phono- d| entaerythr)t benzenedcar bqoxyl at e

Pent aer yt hr i th§ Plant gt § rﬁ%(gtéF\ﬁP["Pl sdﬁt‘?fhph eaﬂﬁ tige fersag) and
concentr at edsps:uliph;dr psrml of (ﬂﬁ%aﬂthh&Dtrersfeﬁctﬁehmdﬁtxmalree-wm&ot aen

oo oo s SBAChAR rBE AR AR, bP ok Rle, s eV S CBRE 1o hGoe
wv, 60 n ) pammd@urﬂng prefeoreth emhodémentur syfftinkerd] eempolsitian- =l [ ow | i qui d
was filtered,ahs ﬂ%pw@rpqg& gi?ha?vﬁp%ﬁ Qftér %ﬁ&vaﬁr w@%?y%ﬁq @ oven at

100[ err] C overni I'trate was extracte h net hanol

(250 ), hefdleeﬁf‘ftacieeoif'{ﬁfﬁfﬁs the dedavingnef fiesd ofetthardevelopaent afodbe ed by
distillati Orblai’flﬁnart@ﬁﬁueoﬁfﬁﬁhﬁ he tHis;! ichit atioRersVaay CHe' Qﬁedt@dt\mﬁhOVen at
100[err] ﬁ]fy g a brown?ﬁ/etgl oW gl ass ga gg whi ch was
nobi | e a‘t 8‘1"6% N5 8Y i YEYS 1080 (- Ofpesitfte? escrited ove,

Char act eri saaudoance the cut flowers are sufficientlyltféat&pethewan Rand
grlgqgﬁ[ng?'r] rem%gc”? § tﬁ't%uf%m(?oﬂwém’ dried and stored or transported
1000 cn err]mthoﬂ; ®usthe3rt oeed [For cthe presence of water. Generally, it is

iggg gn”[{ er r}desw&l@ ﬁﬁéiﬁdg&l'e( Efié S lbwers are to be transported dry a higher

1715 crr[zé’r ]conceqj:r@ den @tfcppqeggste}uple polymer is present in the
composition used for treatment.

The present invention is of particular application to cut
flowers and foliage. Where flowers are to be treated, better
effects may be obtained if the flowers are treated whilst in bud,

25 especially if the flowers are treated whilst still in tight bud.

The composition can be used for any type of plant material,
especially commercial and garden flowefs, shrubs, foliage, etc.

The composition is particularly useful for cut flowers, especially
roses, irises, carnétions, 1ilies, daffodils, sweet peas, freesias,

30 poppies, orchids, chrysanthemums and soft-stemmed flowers such as
anemones, phlox and sweet williams, foliage such as 1ilac and
eucalyptus, and Christmas trees.

A particular problem occurs in the storage of cut roses, which
frequently wilt quickly despite immediate transfer to an adequate

i,

35 supply of water. It has now been found that if the end of a
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2850 cnferr] C-Hring
3300 cnferr] -OH (Al cohol) A solution of 6-fur ' '

( . hol ) - ruryl am nopuri ne
(Kinetin) was prepared by weighing an amount of 20 to 200 ng i%to a floask
and addi ng NaCH sol ution (2-4 ng solution) and shaking to dissolve. This
solution was rapidly diluted to approxigra{ely 100 M with water. Next a

sol ution of carboxynet hyl | I.ul
prepared usfreshlp @t 505{35583'1' Hlélgtfsf"\#g\@ %aq'\é(dw goéK)lkaE]ﬁg]g ﬁlﬁgﬁb&%@ s

sol uti ons weg&n ﬁgxmpt»@,wfoherthe 11ferﬁHzleenu1p0”I0§%§t5eF°ﬂ/§d§e%?&’déd in an

amount of 5 to 15 h
was pol ysul 5% eéi "gem]éer ﬂ&%?%ﬁgﬁgg%gg?cmapggﬁgtgﬁpépﬁrggsggr

descri bed i I]tEbsanplnevtd that q’?@"ﬂ@rﬂ#‘ﬁlmecéﬁ"?ﬁbh@rﬁ'@ 287%rhe

Q:)H)flt ¢ 5PNAPNAhben ATIPTHrRGAne cé T RIR MY thasscummgmeorfae-ss awst e

sol |on prepare ar,at el el m 98.7
NﬁI err], 55wt)1¢rgtpq éﬂpfk the. F’F'HQ"'RHF ndypr x yiyi nég' [cg'?p% ?Pot assium i on?]s)
rTry'OSI flg'SIUE 'OF“(Y’%? cadgedtéd, c’ththuﬁe ntaftebmvveememyed inode¥@lening Next ,

f
appr oxi mat elfyreher. g 'MFB‘éﬁdgE? rBa'a“B "ngﬁegrlyg? E%ﬁ%ggtigg?hﬂ de (&9
V\”ﬁt fib' sul phijpgefinidelylgimpTy by .treatmentyehidt the]mompqsdrtmrp ofeHifi 1 ed. The
o F Cogpoéln%g%\f/\vg%%i? 4 pkO %QS& c!at'l n¥ 'nﬁ't@r‘?ahe'lf.:oﬁﬁuﬁm nefe tod a vol une

of about! used at ution of 11 m
er |
t he worki ng Tongj dleath will eventua'l]y result. P itre to yield

The present invention further provides a method for delay1ng
normal plant development, this method comprising the application of
a composition, as described above, to plant material. Where the

15 plant material is cut roses, the method may optionally comprise a
preliminary step of cleaning the cut rose with alcohol.

In a further aspect, the present invention provides plant
material, for example cut flowers, treated with the composition
referred to above. :

20 Viewed from another aspect, the present invention provides the
use of an aminopurine, such as Kinetin, or a composition as defined
above to retard the development of plant material, in particular
cut flowers and/or foliage.

The invention is further described by the following,

25 non-limiting examples:

EXAMPLE 1
Preparation of sulphonated polvester (polysulphono—-di-
pentaerythrityl-1,2-benzenedicarboxylate

30 Pentaerythritol (27 g) was mixed with phthallic anhydride
(15 g) and concentrated sulphuric acid (98% v/v, 20 ml) and the
mixture was then heated to 135°C and maintained thus for 20 minutes.
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EXAMPLE 3 -5-
Alitre Erlenneyer flask was filled with test solution, fornulated as shown

bel ow:. Car boxynet hyl cel | ul ose
(7ULC) 10 g Kinetin (Stock Sol ution)
0.005 ¢ - 10 -  Acetate ester of CMC

é g On cooling, the mixture was brough‘f ﬁt%ggllés n}a?l?zleﬂhgcﬁﬁe?o idm Tgﬁ

stenms of rodgdrecide pdlatéch i(A0% hevi|6@skil.o andapilingftol®amm and t hen | eft
at 10[err]C Qur Thet.l n a in a
bubbl e pack eﬂhe%‘lcgg %C]%gﬁt%ﬁﬁe\owmgb?sh ﬁwg%ﬁmggfedag?eﬁeeg I'n wat er
al one. Treata®d setr §gcevanerater orseall HvNeso 1830 ioNeRratal Q0°4naveimdgtt i nt o

wat er comt a'ﬂb”ﬂetﬂ'c@tﬁ“ﬁﬁ@%’te was ext?ﬁl&efi'fmﬁkewnméﬂhﬁﬂﬂ g26€@mmyed
recovered and bl ooned nor remai ni ng three fLomers did not

recover. Thé‘eﬁﬁ% r?ﬂn@%“tcorﬁ’g]é;ef?qré"%@'ef B’EMH""? h"é‘reéf'c'ﬁcé"e"qq Yis case to be
fourteen daxeﬁstmatmﬁfhem@megmuef kmrtﬁe mwmdmmﬁaymadandtﬁe bot h

failed to recover § 03| |on was rnul gt ed using:
Car boxymet hﬁ"é@l%l‘B@?A %‘Q%L"e yield's SRR 1ol g'éésg“’%"‘%l A' §f
Ki netin which was mobile at 100°C and solid at room temperature. 0.010 ¢

Sodi um %I or&g}(@a&! "i‘§aet1on 0.3 g

Teepol (a s 0.1g
Sul phonat ed 1R8I y&pscdrun:pr epaland frequstsyi bed i nlitempistation 1.0 g

inone litre of water. 810 cm™! di-substituted ring
1000 cm™! C-0 stretch (Ester)
1250 cm~} C-0 stretch (Ester)
15 1560 cm~1 ring vibrations
1715 cm~} C=0 stretch (Ester)
2850 cm~! C-H ring
3300 cm™! -0H (Alcohol)

20  EXAMPLE 2
A solution of 6-furfurylaminopurine (Kinetin) was prepared by
weighing an amount of 20 to 200 mg into a flask and adding NaOH
solution (2-4 mg solution) and shaking to dissolve. This solution
was rapidly diluted to approximately 100 ml with water. Next, a
25 solution of carboxymethyl cellulose (CMC) (low viscosity Grade 7ULC)
was prepared using 10 g to 15 g in 100 ml of water. The Kinetin
and CMC solutions were mixed together.
A chosen polyester was added in an amount of 5 g to 15 g.
In this preferred embodiment, the chosen polyester was
30 polysulphono-di-pentaerythrityl-1, 2—benzened1carboxy1ate prepared
as described in Example 1.
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Fifteen D anthus stens were conditioned overnight in cool water, then
transferred to a flask charged with the test solution described above and
allowed to stand in the liquid for 36 hours at 10[err]C. The bl oons were
then stored in a bub- ble pack |lined box held at approxinmately 10[err]C.
Two stens were placed directly in waterjjand placed in a warmclimte
(23[err]C), where they _|asted for five days ef re senesc St ens

were withdrawn fiP8n¥emidn High bPEPYISRES %’éﬁ%é‘ﬂf’? | | h"at’”itm)t ng‘%’csl‘?P%Ee'day
i nterval s akinféniade \mekogan sﬁ@rpetas“&hemsﬁoqesheuewad icompraiz et inhdr awal -but

found to conditi.on normal and gpen fully when pl n awarm
cl :Jmat e. Thé&® ‘E%Hﬂ PEORE égp? sa"f‘gﬁf‘eXSUPg BFP quggdia&gv\?&é’l d O:M ng
recondi ti oni56g0 mBhRO4,a50. BigeNds, B0 tthegakih (Rétassi@o idayk. | fhEt or age | ast ed
onl Yt wog A2y, Qloki . BadiBKk UG} BHe2GP botlledi 9828 %0 WD, of “around 28

days. results are s
TABLE 1 Next, myo-imugjigol Nid-2 @) ‘Eﬁseﬁﬁdqdr ands &ipably. guy shesenr r st

gigrl of Daygn§Rifidi (¢1g€ approximately 0.2 g carbendazim), a bactericide
enescence
6 such as sodium metab1sé%ph1te (e.g. 1 g -3 g), and a yeast

4
inhibitor if required.

10 The whole composition was mixed together to yield the
concentrate in a volume of about 220 ml which was used at a

dilution of 11 ml per litre to yield the working fluid.

EXAMPLE 3
15 A litre Erlenmeyer flask was filled with test solution,
formulated as shown below:

Carboxymethylcellulose (7ULC) 10 g

Kinetin 0.005 ¢
20 (Stock Solution)

Acetate ester of CMC 1g

Sodium chlorocyanurate 0.2 g

in one litre of water.

25 Ten stems of roses were placed in the flask to a depth of 15 cm
and then left at 10°C for 24 hours. The flowers were then removed
and placed in a bubble pack lined box. Two control flowers were
similarly treated in water alone. Treated roses were removed at
two day inierva]s and placed into water containing plant food.

30 The first seven flowers removed recovered and bloomed normally.

The remaining three flowers did not recover. The maximum
storage time was found, therefore, in this case to be fourteen days.

The control flowers, removed on days 2 and 4, both failed to
recover.
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10 1 6 6
12 1 4 8
15 2 6 10
17 1 5 6
22 1 9

- 1F -
24 2 %i 7
26 EXAMPLE 4 3 4
29 o The composition was formulated using: 2 EXAMPLE 5
A conposition was nmade by adm xi ng toget her:
Car boxynet hyl Cel lul ose (CMC) 7ULC 10 g
Wt er - sol ubl e edaeboxXymethicedlulosde@MC) bMCi N Exan®0egl) 2 g
Kinetin s s .0075 ¢
Sodi um Al orocyaﬂﬂ?ﬁ"e 0.010 %. 3 g
Teepol Sodium Chlorocyanurate 0.39 0.1 nm

in one litre of : ve stenms of a |argg plponmed variety of
rose were placedw?hgiég %8¥€8§¥ﬁ#on fornul ated as des r?bed above, for a

total of 28 hourSstlphonetpd Ralgestee(rieparedead pl aced li-A & bubbl e pack and

o
doubl e pol yt hene dekéefhedOin \thamgiewhp then flushed with CJerr] gas, norning
and evening for the duration of the test. Control Two stens were

taken faP cdft oM ditrRIof A€ were placed in a warmclimate. The contro
stens senesced in three days. One untreated stemkept in the box for five

days failed to rr-ei(i“%ggnr Dggr?&u%f gteermsiﬂgp%réén%%jighe\ﬁag\?é’might in cool
water, then transferred to a flask charged with the test solution
described above and allowed to stand in the liquid for 36 hours
15 at 10°C. The blooms were then stored in a bubble pack lined box
held at approximately 10°C. |

Control
Two stems were placed directly in water and placed in a warm
20 climate (23°C), where they lasted for five days before senescing.
Stems were withdrawn from the bubble pack sequentially at two
- and three day intervals after one week in store. The stems were
1imp on withdrawal but found to condition normally and open fully
when placed in water in a warm climate. The stems lasted as
25 flowers for four or five days following reconditioning. The last
Stems, withdrawn after 30 days in storage lasted only two days,
giving a maximum storage, in these conditions, of around 28 days.
The results are shown in Table 1. —
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Resul t's After five days, the treated roses were renoved sequentially
at one to three day intervals, reconditioned by imer- sion in water and
set in awarn climate to bloom On reconditioning, bloons |asted from3 to
5 days except for the last bloomw thdrawn which failed to recover after
two days, giving a nmaxi mum storage tinogg0f 14 days under these condi-
tions. The results are summarised in_Table 2.

TABLE 2 Days af tTABLE deat nent No. of Treated Fl owers
Lifetine after Condition-
Renoved and condi - i ng (Days)
tioned +
4 Days No. of Stems 6 Days to First Sign Day$® to
S 5 ' Transfeerd 7of Senescence Fai]d%e
10 3
12 1
14 8 2 2 4 4 6
10 1 6 6
12 1 4 8
10 15 2 6 10
17 1 5 6
22 1 4 9
24 2 4 7
26 1 3 4
15 29 2 2 2
EXAMPLE 5
A composition was made by admixing together:
20
Carboxymethyl Cellulose (CMC) 7ULC 10g
Water-soluble ester (prepared as
described in Example 1) 249
Kinetin 0.0075 g
25 Sodium Chlorocyanurate 0.3 ¢
Teepol 0.1 mil

in one litre of water.

Twelve stems of a large bloomed variety of rose were piaced in
30 the composition formulated as described above, for a total
of 28 hours at 12°C. The stems were placed in a bubble pack and
double polythene lined box which was then flushed with COp gas,
morning and evening for the duration of the test.
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St em br oken; no result NB "Conditioning"” = inmersion

in water EXAMPLE 6 Sanpl es of pol ygonatum ( Sol onon's Seal ) were
harvested in |ight bud and set in flasks, each charged with 500 m of the
wor ki ng sol uti ons. It had been noted that solutions of water-soluble

pol yester prepared as described in Exanpie 1 seened to prevent leaf fall.
Fl asks were charged with water (Flask A), a solution containing 200 ng of
Kinetin (Fl &9@te! and a solution of 1 g/litre polyester (prepared as
described in Exanp etédns ek hkai ifor (ondEn1s( bhdithesd were platédrinaa nunber of
trials, the final. .experigent ve the follow ng. r | t fte 4 days.
WATER ( FI asR¥agp Chmag‘f/YATEE? /&Nﬁ)@‘fﬂqn\l&{;‘i"ﬁ PHIezsRY %5“ Eiiree dafs 'POQW%STER AND

KI NETI N (Fl astré&ted stenPkeptt idettk boPifantf ivei daysr éabredabe yregovam eseme

evi dence .of P aft 143 j ppearance to B. | ess damage

damage tg flacfrtgks ePtTln Th vater to florets EXAVPLE 7 Forty-five
stens of Iridace (lris) in tight bud were split into three equal groups.
Each group uPtaced in a flask charged with one litre of working solution

and the fla e nmaj ntai ned separately. One rourg%qggo%ﬁ A%, vsﬁs held in
just water, one Mighipf tue d3y5 .Bfhe\dEediedcERpeswerEste t TSRt  Wast 1 y,
- one group((Qtolk;ﬁe @)ohmﬁeheé;d ihaemngl{ trieagmiltebﬁm/agl Merlefdnettn watter ent befst
practic namng, t.he flowers were placed in water. a_low,tenperature o
around 58 coqﬂdag#ﬁ g a@’?fﬂ'}sﬁl’"‘?.e%ﬂebﬁoﬂmerog' ﬁ%croé'déﬁt‘é’wﬂ%ﬁ\gag?w . The test
was conduct ethsitad tfiremabtons alagf excgpt foortiiendast bIoom e bindrdam swhiCh day
eight, the sUYLYif0rblRARE, RSk duonadfe §RSngsP kil WEEGager Bl erred Lo a
conposition as defined 1 n appli cant éo* penal ng patent application which
cl ai ns pri ordft J4fdays @rderi thesgacandd tiqnsl i cEei besiilipsareosywpyisel 4nd
9317061. 1 (Sgipykipn D) .. The test solution contained:

15
TABLE 2
Days after No. of Treated Lifetime after
20 treatment Flowers Removed Conditioning (Days)
and conditioned
] 4
25 2 5
'] *
10 1 3
12 1 5 -
14 2 4
30 17 1 2

* Stefn broken; no result.

35 NB “Conditioning" = immersion in water
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8- s . Car boxynet hyl cel | ul ose (7ULC)

2 g Kinetin 0. 005
g ' ~Sol ubl e Pol yester (prepared as described in Exanple
1) 249 Myo-i nosi tol

0.1g Sodi um net abjssul phite

0.2 g KNJ err]

0.129 ¢ EXAMPLE 6 (NH err])[err] HPJ err]

0.107 g Samples of po]ygﬁattnmc(sad:émbn s Seal) were harvested in

0.005 g

hown i TaBl @by aas, 55% ot BePEc eath [aRse FAEH 08 oL BITUISH - nens
"rotting". working solutions. TABLE 3

DAY 5 It had been notWWEB gf ﬁom %E@Eggl]uble lpo]ye]ster'

5[err\C, WATER + " CHRYSAL 13[err] C TEST SOLUTI C WATER
(G oup A) prepared as describegpigr NT spepgdrtepprevent leaf fal('lg oup B)
ng oup C I']aszks were chargedd with water (Flask A), a solutiof 0
3 0 contam?ng 200 mg of KmeBm (Flask B) and a solution of 1§‘{8M'ff'g damage
4 Al'l opepolyester (prepared as deScribed in Example 1) and Kinetin Al5l mglanped of f
5 Al l ,0ope 1 Al'l danped off
s a1 polFiask ©. 1 - Al danped of f
After a number of trials, the final experiment gave the
following results after 14 days.
15 WATER "WATER AND POLYESTER AND
KINETIN KINETIN
(Flask A) (Flask B) (Flask C)
Plant dead Plant still Plant similar in
20 remarkably green appearance to B,
some evidence of less damage to
damage to florets florets

_—
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7 Blroons curl ed at petal edges 1 Al'l danped off
8 Bl oons curled at petal edges Transferred to Solution D All danped off
9 Al'l danped off Al'l open 10

Al'l open 11 Al'l open EXAWVPLE 8
Two test solutions were prepared havinhgethe foll ow ng conpositions:-

-9- Test Sol ution A (Constant | mrersion)

Ki netin EXAMPLE 7 0.2 g

Car boxymet hyl ceFbidyoseved Btkfd of Iridace (Iris) in tightSbudl gere split
%LPP;’Q?} Sglirﬁ%l ¥ﬁrs'eteereq aplr %Pgurpesd afa%ﬂr&Uo'GS vsa% E’fé‘é@&' n ]a> f]ask1§59r 8
Sodi um net awitubpdilttiére of working solution and the flasks were maintgimpdg
KNG3 : sn 3 2

. ter, g
(IVH[err]3 [e??qarﬁﬁﬁi¥err?ne group (Group A) was held in just water onezgﬁgépg
made up to peraupt B aap plageed in test solution and, lastly, one group _

(Group C) was held in conditions believed to reflect current best
practice (namely, the flowers were placed in water at a low
temperature of around 5°C confaining "Chrysal®). The flowers were

10 examined dajly. The test was conducted in the absence of light for
the first seven days. On day eight, the surviving blooms held in
the test solution were transferred to a composition as defined in
applicant's co-pending patent application which claims priority
from British patent applications nos. 9309095.9 and 9317061.1

15 (Solution D). The test solution contained:

Carboxyméthy]cellu]ose (7ULC) 2 g
Kinetin 0.005 g
Soluble Polyester (prepared as

20 described in Example 1) 2 g
Myo-inositol 0.1g
Sodium metabisulphite 0.2 g
KNO3 0.129 g
(NH4)2 HPO4 0.107 g

25 Citric acid 0.005 g

in one litre of water.

The results are shown in Table 3 below. In this table, the
expression *damped off" means "rotting".

—_—
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Test Solution B (Timed | mersion) Ki netin

0.2 g Car boxynet hyl cel | ul ose (7ULC)
50.0 ¢ Sul phonat ed Pol yester (prepared according to
Exanpl e 1) 10.0 g Sodi um net abi sul phite
2.0 g KNO3
2.58 ¢ (NH[err])[errk HPC{err]
2.14 g made up tolM3E 3tres in water Const ant
| mrersi on t —65-Ules (Group 1) were placed in a vessel containing 1
litre of tegt sol ption A and 1§ e oup 1) were placed |n a
vessel cont ighp 1 litre of héﬂzﬁ%gﬁﬂﬁ@%@vc&% open bl oons in each group
was recor de I It a: : )" and at da: ! \]I | pier \IQ| S f ar 6 f’IQ\IQ Ti ned L rSl on
t est 48 Lilies (§%oup 2) were plangzln a vessel ﬁptaining 1 Iljtre of
test soluti¢n B er hours and thgn transferred o ry pack box,
Similarly, 14 lil SRt oFHRYSALD [2) Theh SORYHON | | nN&ThResseI contaj ning 1
litre of water fof 18thunmkamﬂ then transferred t¢ a dry pack box. [The
nunber of open bIDom$Ri? ﬁ%ﬁh group jwas recorded af daily intervals [for 6
days. The resplts QE own in Table 4 bel ow
(Group C) (Group B) (Group A)
1 0 0 0
2 0 0 0
3 0 0 Showing damage
4 A1l open 0 A1l damped off
5 A1l open 1 A11 damped off
6 A1l open 1 A1l damped off
7 Blooms curled 1 All damped of f
at petal edges
8 Blooms curled Transferred A1l damped off
at petal edges to Solution D
9 A1l damped off All open -
10 ' A11 open
Ly A11 open
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~10- ' TABLE 4

DAY NUVBER OF OPEN BLOOVS ON %PDQY 0
GROUP 1 CONTROL GROUP 1 GROUP 2 CONTROL
0 1 1 6(-10% 4 (-30%
2 12 5 -18 - 1 4 .
3 17(-25551)@“,,”"_E 8 , 5(~40% 10 4 87 c
37 e

i i i 6 57
50 (-759 TwooteyO%plutions werkdprepared having tAe& following
(-8(5% g compodit9o78: - 18 (-40% _ 12 (-85% NB The
figures in parentheses indicate the approxi mate percentage of the total
nunber of fl owers which have open bl oons. Di scusson From

-

' ' £ s | t |ast
the above raeutisbiutionthl {coRStAP s bMAt flovwers will not | .
indefinitely ug{ter g:onstadnt Imer st on condi tions. For instance, for lilies,
i

t he maxi num st £§E“beriod under constant inmersion cohd gi ons woul d appear
to be around 6 GhapexyndrgEl@n luidset hm;j;bowers are treaif.q, ynder ti mad

I mer si on conmgdl n gqen transferrgp to a dry pack, the max- inum

st or age period V\Dﬁﬁ%‘agﬁ d2IVeyterntprepare PEFOidi89ance, for lilies, |ess
than 40% of the flowers treated under té rExdmpYeT#jsi oms@ngitions had opened

% of the
6 days ter tngaLl{mil d conmenced conpared to m)r_eratTBan_ 85 t he
cont?/ol 11%r oups and thgtgﬁou? treated under constant i r8i on conditions.
P

EXAVPLE 9 Sodium metabisulphite 2.0g
KNO3 2.58 g
“(NHg),, HPOg 2.14 g
made up to 20 litres in water
15
Test Solution B (Timed Immersion)
Kinetin 0.2 g
Carboxymethylcellulose (7ULC) 50.0 g
Sulphonated Polyester (prepared according
20 to Example 1) 10.0 g
Sodium metabisulphite 2.0 g
KNO3 _ 2.58 g
(NH4)2 HPO4 2.14 g
made up to 20 litres in water
25

Constant Immersion test

65 Lilies (Group 1) were placed in a vessel containing 1 litre
of test solution A and 13 1ilies (Control Group 1) were placed in a
vessel containing 1 litre of water. The number of open blooms in

30 each group was recorded initially and at daily intervals for 6 days.

Timed Immersion test

48 Lilies (Group 2) were placed in a vessel containing 1 litre
of test solution B for 18 hours and then transferred to a dry pack
35 box. Similarly, 14 lilies (Control Group 2) were placed in a vessel
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Three ‘rooted rose pl ants (Pink Peace) were exam ned and the | ongest grow ng
shoot was neasured and recorded for each rose plant One rose plant was
inverted and i mrersed to a depth covering the growing points in a test
solution having the foll ow ng conposition:-

Ki netin 0.004 @ -

Car boxyrret hXél?t%liln'ilrlré)SIe]ggr%Lg} wate%'f%rg'ls hours and then transferred

Sul phani | am de .29

Hydr oxyqui n&piandry pack box. The nu@be? of open blooms in each group was

- e 002 made
D pheny| ! Pecorded at daily 1ntelr\/\\’/g]%:)of(r;i"?r(?)Iqjay:(:')'se plants were simlarly

up to 1 litre i.n water. C
i mrersed in wat/8f £85@16naref shawosin debte 4l belammt s (Control 1) was renpved

fromtheswater and imersed in test solution part way through the test for
a period of 24 hours before being renoved and left in a dry place. All the
plants were kept in a cabinet at 16[ dABtC4which was |it by a tungsten |anp

for approximtely 50% of the tinme. The |l ength of the |ongest grow ng shoot

i Iy for each rose plant and the results are set_out—1jn Table
pas measured VY NUMBER OF OPEN BLOOMS ON EACH DAY
10 GROUP 1 | CONTROL GROUP 1 | GROUP 2 | CONTROL GROUP 2
0 0 1
1 6 (~10%) 4 (~30%) 0
2 |12 5 1 4
15 |3 |17 (~25%) 5 (~40%) 4 7
4 |37 7 10 8
5 |50 (~75%) 9 (~70%) 14 12
6 |57 (~85%) 12 (~90%) 18 (~40%)| 12 (~85%)

20 NB The figures in parentheses indicate the approximate percentage
of the total number of flowers which have open blooms.

Discussion
From the above results, it will be apparent that flowers will
25 not last indefinitely under constant immersion conditions. For
instance, for lilies, the maximum storage period under constant
immersion conditions would appear to be around 6 days. However, if
the flowers are treated under timed immersion conditions and then
transferred to a dry pack, the maximum stoﬁage period would appear
30 to increase. For instance, for lilies, less than 40% of the
flowers treated under timed immersion conditions had opened 6 days
after treatment had commenced compared to more than 85% of the
control groups and the group treated under constant immersion
conditions.
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-il-" | TABLE 5 DAY  LENGTH OF LONGEST

GROW NG SHOOT (cm TEST SOLUTION CONTROL 1 CONTROL 2
0 5.0 5.0 5.7 1 5.4 8.0
9.0 2 5.5 9.5 11.0
3 5.3 9.5 13.-320 - 4 3.0
9.5 ¥avpLE 9 8 05 8.0 %3 170
éG' 2 No chbtke rooted roseNgladeckPink Peac wehedkamined and the 7
10.0 ]onééltogrowing shoot ﬁ%kige?fured and recorﬁﬁg %or each ros@éé:g 11.0
ig > plant.; s0pe rose plagg wgs inverted ang7inmersed to a depth * indicates
transt er § ed cbvertiagt tieolgvbvi®d points in a test s&ﬂﬁ'iﬁ@th%%ﬁge'mgepo]f]%%ﬂgt est
sol ution composition:—
Kinetin 0.004 g
Carboxymethylcellulose (7ULC) 2.0 g
10 Sulphanilamide 0.2 g
Hydroxyquinoline N 0.2 g
Diphenyl urea _ 0.002 ¢

made up to 1 litre in water.

15 Two control rose plants were similarly immersed in water and
one of these control plants (Control 1) was removed from the water
and immersed in test solution part way through the test for a
period of 24 hours before being removed and left in a dry place.
A1l the plants were kept in a cabinet at 16°C which was 1it by a

20 tungsten lamp for approximately 50% of the time. The Tength of the
longest growing shoot was measured daily for each rose plant and
the results are set out in Table 5 below.

————
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- 12 - Cl ai s 1. A conposition for sustaining plant materi al
conprising an am ncpurine or a derivative or salt thereof and a water
sol ubl e conpound contai ni ng a sul phonyl group. 2. A conposition
according to claim1 which further conprises a water-soluble polyner.
3. A conposition according to any one -oRictainms 1 or 2 in which the

am ncpurine is 6-furfuryl am nopurine Qh%gtéln) 4. A conposition
according to claim2 or 3 in which the sclubl e polyner is
car boxymnet hyl cel | ul ose—ot sal t thereof . 5. A conposition
according to any one| of cllains 4ﬂ1 IubI polymer is
a wat er sol ubl e pol ymquY LEN&@a? Lﬁﬁ“’[@T E'F ﬁﬁ%(@r{ 6. A
conposi tion accordinF t o gny ome—of—thepreceti-Reg—e-at-A5 iA—whith the water
sol ubl e Gonpound conk ai ni NY TEST SOLUTIGNI| Ph@aMYTRAL qp | gomrroe! Phpnat ed
pol yester.
0 5.0 5.0 5.7
1 5.4 8.0 9.0
2 5.5 9.5% 11.0
10 3 6.8 9, 5%* 13.3
4 8.0 9.5 16.2
5 8.0 9.5 17.0
6 No check No check No check
7 10.0 10.0 21.0
15 8 11.0 11.0 23.5
9 13.0 13.0 26.0
10 16.0 13.0 27.2

20 * indicates transferred to test solution
** indicates removed from test solution
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7. A conposition according to claim6 in which the sul phonat e

the reaction product between pentaeryth- ritol and pht I” II"""I,””"'

anhydri de. 8. A conposition according to claim?7 wher ei'n It

pentaerythritol and phthallic anhydride are present in the ratio of

2: 1. 9. A conposition according to any2one of claims 1 to 5 in which the

wat er sol ubl e conpound containing a s nyl o group is a

sul phonam de. 10. A conposition acchgﬂgg to claim9 in which the

sul phonani dé -i s Agbpimesriitiemifde. sustdinind anpasiter ddl aswi@ﬁnglah?_ gzy OniZOf
[ f use, aqueous sol uti on. :

Zhgoﬁ{ogg??: gﬁ@%@g?ﬁ? r?g %gﬁgi\g}g@r‘{g %rﬁséﬁaqﬁ%}?ft 8"‘110 *45e®%%rm of a solid

concent r at e COmAANEN sedRpted €rom the canodb mynsisting ohe witerl adbTmbld to 10 in

Lne 1 or s of ponyndiuis a0RERA tSh1e cohfpurd EBHAN1A0% Iplhhgp ! ol ant

s treatin ant mat
g:¥?hggn?2t§mclggggﬂggéigﬁhﬁc%”Fénﬁ 0 cﬁgm U@@ HFH@ sberaed hepusmine dispr i si ng
an am ncpur bréurfarylinelirine K neria ) Of E:aIPB 1to ;? E?egfégraﬁtﬂea

eri
composi 11 on’as dcroedtisiiaiasd én%ft%iwafwi*"fr?%*am in which the
P ‘water soluble po]ymer is carboxymethylcellulose or a salt thereof.

10 4. A composition according to any one of the preceding claims in
which the water soluble compound containing a sulphonyl group is a
sulphonated polyester.

5. A composition according to claim 4 in which the sulphonated
polyester is polysulphono-di-pentaerythrityl-2-benzene-di-

15 carboxylate.

6. A composition according to any one of claims 1, 2 and 3 in
which the water soluble compound containing a sulphonyl group is a
sulphonamide.

7. A composition according to claim 6 in which the sulphonamide

20 s sulphanilamide. '

8. A composition according to any one of the preceding claims in
the form of a ready-to-use aqueous solution.

9. A composition according to any one of claims 1 to 7 in the
‘form of a solid concentrate.

25 70. A composition according to any one of claims 1 to 7 in the
form of a liquid concentrate.

11. A method for delaying normal plant development which comprises
treating plant material with a composition as defined in any one of
claims 1 to 8. |

30 12. Use of an aminopurine or a composition comprising an
aminopurine as defined in any one of claims 1 t¢ 8 to retard the
development of plant material.

13. Plant material treated with a composition as defined in any
one of claims 1 to 8.

136590708
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