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30 Yet another benefit of the method of this a suitable vehicle, = T
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. in determining - the binding site of ethylene " phosphonic acid’ derivatives, and most prefer-
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60. It is further belicved thet the addition of a phosphonic acid, 2-chloroethylphosphonic di-
chelating agent to the plant will lead to the amide, 2-chioroethylphosphonic acid dichlor- 125
- formation of co-ordination - compounds be- ide, 2-chloroethylphosphonic_acid anhydride
tween the chelating agent and the. mietal atoms  and 2-bromoethylphosphonic acid. One '.or
in the plant, and. that the metal atoms in more chelating “agents are employed and these .
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applied in the form Thi s exanpl e denonstrates the activity of
2000, 300 and 400 ppmof 2 - chloroethyl phos- 35
conposTtToms—ToNMtar M Ny a _phospnoni ¢_aci d phoni ¢ acid, and the anpunt
of defoliation derivative and a chel ating agent in causing
observed aft.:er 7 days. The results obtained _ 20 Valencia
orange tr¢es - ﬂ in ternms of average % - defo
liation. & the trees. . _ TABLE 2 - Percent -
defoliation of Valencia orange trees. ' -
Rate of appligation of 2-chloro- ... . . 1swa31._;_ L e
et hyl phosphomre—=cTd B’(KMFESOF CONCENTRATE COMPOSITT Bﬁ%bﬁ‘biﬁf’nw 100 . . 208
ggo 400 ’ o BEFO%EUSEéN THE" THOD OF THIS VENTION - 100 ,-.:;_43 .

c 0 50, 86 ;-_100_‘:__'__ g dl -
7 90 . . I 100 . . It .can . be sea& hat the ke
formul ati ons com ?8 b?%vﬂﬁe a conparrso ot her treeslmere T

tai ning 2 4-ch|oroethypnospnon|c acrd.'and’ a Ieft ‘untreat'ed. The - .
fomul ati-ons were applied z_chlomeﬂ%mh@ énrhgacagent have a ‘nuc. ogreat er-.acti vi ty
at a rate correspondrng t'o .10,000. ppm - of 60 » than the fornulatron
containing 2 - chloro- ZTuwncghﬁoroethylphosphonrc acid.l _

et hyl phosphoni ¢ aci'd alonﬁ Thus, " the: apdh¥%r _The average percent
defoliati on was ob- - of t je chelatrnﬁ agen citric acid, to the. served:
after 20 days and- the: pa&pﬁh&uﬁre ex- - phosphonrc acrd derivative -
great!ly..inproves’ pres ' "+ the acfigity of the
latter: . rypqthosvhgmp?d@ Defol i ati.on 8%0 4gycarmre :
Formul ati on Percent Ebfmhhﬁbbﬁn i« . This. exanple denasdt r at es the-:a
activity of - -t:he . conposrtons used in the method of this ° - - - a

10 “invention in theVeteat nent - 86 foF 89% and bushes *© b °

30 - particularly: S*cauagir 0..causing’ defoliation: =~ ..¢c .. ... -

40 55 In the  test,= "ions ‘a,b,cand d - - - X

50 : defined in ExanpleZQhEWWkﬂ@waﬁﬁpféﬂdas a ¥ Unt% ted-

O foliar spray to Syc e trees T Theggs’ results
denonstrate that, ﬁgﬁmwS?mfornulatrons a,-b,c .and d. (defrned in

ing a:chelating agent |n @Ebi nat i-on qwi toh 100X anpl e 2) inwater.  The bean.
plants were -~ - ‘a phosphoni c-'acid derivative, a greater de-. sprayed
at 4 I'bs. of 2 - chlor .th“Iph_sphonrc o foliatin of Sycannre nay be
obt ai ned t hat acrd 1 P per.acre- (that is, using - 15
with the phosphonr C: acr d d@him&ﬁwlv@szthwhec‘d concent ratr oﬁl ¥ the 't r eat ment
sol ution cor- : R _ o 2064respond|ng to
5, 000 ppntof 2 - chloroeth&@w”““‘ SR B T :

' Water S .‘q.s. for=-100% IR

.Zcﬂgge

Formulation 5.

 2-chloroethylphosphonic acid S 2009
_ Tannic acid 20.12
Water ' 'q.s. for 100%

Formulation 6

2-chlotoethylphos.phpnic.acid S 2021
. Citraconic acid _ . £ 20.04
Water - q.s. for 100%.
Fotmulatxon’l
Zchloroeﬂnylphosphomc acid 20.3?9
Sorbitol . 20.23

" Water q.s. for 100%



Exampl e 4.

A series of tests were perforned to investi -

provi de a conpari son
After three days the
this i.nvention.

22-day ald bl ack Val entine bean plants

absci ssions, in

bel ow.

Defollaulon of bIack valentlne be

A further set of bean plants
were left untreated to
of bl ack Val enti ne beans
t est ed by tnhe mettod—of

phosphoni ¢ acid).

gate the defoliation
defoliation of the 20

pl ants was noted, and the reslts are-given, i)
in the for of the nunber
wer e sprayed with aquetus treatnment solution W- table

TABLE 4 -
43@@§&Hunber of abscissions in five plants)

-0

10

Pri mary Leat “Frifottate—ea —Earnul ati ol
AbSCISSIOﬂ Fotmula,§bSC|SS|on _ - bmsfeated

. @ - weight' - 2
9 -‘ < Zchlotaethylphosphomc ac:dlo —b— 20, 933— ' 0 10 o
Max. “possible . Glycerol 10 10 . 2y ii) Text (|) was
v epeat ed using 24- . The r %I sb in the forntof t-he nunber of ~old
bl ack Val entine bean pl ants. r100% - ~absissions, are given in the

‘tabl e bel ow.
Defoliation of
Primary Leaf
Absoi ssion ~

ONRAND

Formulation 9

bl a V ! n beans (nunber of abSC|sstons in five plants)
: céi‘fshto{il i t%?sp'éﬂ“& acd o Trif ol i at28:19 For'mul ati on
L(HafmeAbsm ssion '

TABLE 5

Leaf Abscissiaf,,

Unt r eat ed .0 : 0o

. V@ter q.s. for-100% - '8 .

melﬂation 10 ] g 3 o _
szhloroethylphosphomcmnlg possi.ble.. . 20 21 10
: ' _Lgimoﬁ, 30 These tests on. bl ack Val entine beans

denon->-  ~ Exanples 5 to 23.° stat e that tﬁ% et hod of the -
invention pro-- Tol¥aseo Ri peniasgfor100% .- 40 - duces
greater defoliatdon;than.-the known A series of tests were perfornmed to
‘investi- - IL—Eﬁﬁﬁhéh usi ng a phosphonic acid derivative gate the
«effect of a nunberZG%bmemwd&sﬂmﬂascm - al one. Thu§ the-nmethod of the
i nvention pro- of. the i nyention on the rlpenlng of - tobacco 35

vides an inproved AEFREL® plant growth
var|ety was treat eWater
accordlng to the method of this l.nventi-on

“derivative w t hEsmletipniz
i nt@hl&bﬁhﬂﬁwspﬁaﬂc gglda time when”

. Tebacco of the Penbel
by pronDtlng t he response from
45 t he phosphonic acid

i'ng agent

3 I GQUkRhdeRn;

t ranspl ant ed 5.85
' Crotomc acld _ .5.80 '
Water -é.-s. f_oi-mo% "
Formulatton 13 o
2-chloroethylphosphomc acid . ~5.80
Itacomc acid o igas
_ Water _q.s;'. for 100% . ' :
Formulatlon 14 | o o
2-chloroethylphosphomc acld ' 2027 L
Saponm (refmed) '- _ 2011 -
| Water - q s for 100% ' h
o ;_Formulauon 15. .' : N .
: 2-chloroethylphosphomc acid ' 20'.'75 S
Glutaric acid 20.-61
Water .

q.s. for 100%



15 1, 505, 331 t he | eaves were
mature and green. A nunber 0 = no effect of conpositions were
used containing 2 - 1 = slight yellow col our

chl oreethyHphoesphomrc—acid and a variety of 2 = | ess than 50%
yel | ow _~ chelating agents, with 5 replications for each 3 =.50
- 75 %yelf 5 treatnent.. ' . ]

4 = over "MaH\yel | ow L 10 m . of the conposition being

i nvesti gate - 5 = 100% yel I ow were applied to one | eaf per,
plant at rates . To provide a conpari ig&ﬁlset of f|ve plants 12

of 50 ny. -and 100 ny. of 2-chl oroethyl “Hef-e—teft—TTtTEar el A AL/
controls, and a further. - 20 phosphonl C aC| d ﬂelﬂy | eaf .

set of five plant Wetpgmulatieateed with 2 .- chI oro- . - “HYEMES At ter

treat nent the ri peni ng_of the HpResphomt—achgiar one -at t he
sane rates. treat eéﬂhb@?@%‘%@%}ﬁ&?‘ﬂat ed and rated on the Tme
resul ts expressed as aver foll ow ng scal e: 39. 97 -l
5 replications, are gi ver‘fﬁ’gg’“&ljt %@ 8 bel.ow.. '

TABLE 6 - RI PENI NG OF TOwAEREO.: q.s. for 100%" Rat|o of 2-chloro-
et hyl phosphonic acid .50 /leaf = 100 ny/l eaf : Exarrpl e
Chel ating Agent , M‘_ﬁ&rﬂll ng agent - - 2-chl or oet hyI
2- chl or eoaet hyl I\jq,hlomethylphospbomc acid : 139/' Q/ve| ght )
phosphoni c- aC| d. phosphonl c acid 5 tartarlbqoam d
1:1 . 1. g Citsic acid, anhydrous 5 ) _ 6 mal ei ¢ acid
1:1 2.0 o s For 100% [ citraconic acid
1:1 1.8 Water E%S;Ao o '8 . sorbitol
1:1 1. 4Fo:mulat10n 18 _ 1.8 9- o gzlo%ger O: l
1:1 _ 2. 2 - w10 20 gl.yci ne .
hosphonic acl
1:1 - L 8" '°hl°'°°thylp osp3m(l) L7:950 rbose '
1:1 2.4 Cxtnc acnd anhydrfﬂuSZ ni n
1:1 1.0 2f09100% o 1 gI utaric acid
1:1 1.6  Water 95 ‘s 14 glucohicaid
T LA 8Formulatlon v 2 04. s de%{;ieaci |
1:1 1.8 ﬁ 18 sudbthic acid
id, nh S R
1:1 1. 8: Clmc acid, & yjd‘ .19 cretonic acid
1:1 1.6 Water” 2, q4s for 100% 20 i taconic acid
2:1 2.0 6 21 _citric acid.
1:1 1.8 o 18 22 . citric acid
1:2 20 ' -23 o C|tr|c‘;a‘1d(;|°g,
1.8 %hﬁmmpmfe adi, da abmdmercial paintable g 0
1.8 control- ‘ﬁ{ THIS cont r@iﬂmsTHb/sez‘F‘E“;!Rthty’?hﬁhgarl y.
show t he enhancé’@ANgﬁn% &)t e resul tzs ' ggl 1@Fehicle of 1, 25 _
acid were used g containing 10%" 2~chloroedaylphos- o
. .@homcaadamdlm/ disodium salt
s Emmple .. emylmedaammmacenc acid
' Stimulation of Latex in qus Elastica 3. the table vehicle of 1, .
: T}u:f e?a:txégle shows: ﬂ:%;nmmedgsm- -mnmxmg m(imly 10 / disodium salt of :
a Obwmed treatin S .
;oh?ms (Ftcus elastzca) m accordance Wﬂh 4 ltlileDT > pmmable vehlcle of 1
- were used & : ) _'testedbymwﬂgﬂffm . g
.mdmmﬂm_m@m&m& o‘ftmeEwchua,ppmgconswtfednc:flec:fﬂ?i -
!_5' on, four rubber pformulanon onto the petioles each plant, m‘f’fcgmim & - 40
pnwdpammglea mmhplant,atamc of:-_:overapcmod 2. erms of ml. of .
"".mdasﬂsn-mnentwg?repwﬂ .hm’mgwenmthefoehmgpsedfromthe.
20 tht'ge;-ht.a ¥:rmulamxs used in the different tapping time is the m.ne._

treatments were:

unlua‘lureaammt.



Five days after treatnent the ripeness of 30
the fruit was assessed on the follow ng scal e:

Exanpl es 24 to 42.
A series of tests were

performed to in- 0 green vestigate the effect of a number of
conposi - 1 = breaker 50 tions of the invention on The Ti pc.m.g—af
2 =+ breaker - pi nk The test was perforned on Heinz 1327 4 =
pink-red. [Heinz is a Registered Trade Mark]. ~Mature green. fruit
wer'e pi cked and the fol'l ow- The results are given in Table 7 bel 01) i ng
day tgpated by being placed in-a 2. liter The results are given{y@ Tabl e
7 bel ow—46—volune of the conpdssison being tested for e left
unt reat ed (contro—s)—a-nd—t_l:.eaLpd 30— mnutes 0t &eat ed by
- -each ~wi-th 2-chl oroethFéP%Mdﬁm] G .aci d ajone _ ——i
1,506, 3PHormutation | 1 10 3 ¢ g — Totauﬂéﬂoﬁe&ed TOVATO
RPENNG—o o -~ 7 = " -5 1°'__ 15 | from 6 tappings ml) |
RipeQing rating | 08 07 0.9 g8 . -+ Rat-+o-2—ch nrnrth-yl -
phosphopi ¢ ‘gcid 3';5003- pmb? 11 0)09 pgm off %npl e '
w0 chelfatiing agertoy 2ggh! o?”%et;fgﬁ- 0.2- clolorpet hyl -7 |
.Chel atitag-Agent }. - (b_\j wei'ght )’ 9 ;S’I'?ospl(idmc acid sphospho |c aC| d
- 24 it?%retarlc acid- : T 28— — 2.7
25 é?sem, u-' diy show that formulatio ' 1  Valenuia  osisnes - s 2.7 .. 3.1
26 50 De oy grester vield of late Toour fopmala B, I8, PE0g wead with | 3.1
27 5 ot 8 sy edf‘”““"‘a:g’;nfn parq; 1. 7 2.5
28 EDBA{dindion intt ke Gave a smail de’ 1 (o) 3 " Chiorosthylobofphic aci; 2.9
29 wwmm-ﬂnt'obwneﬂhl_ ) 2 5 Sloroethyiphspinic acid and 2.5
30 . matdlyc) nE&n 4 which contained no activel 11 weight) [qu:ma 7°f 21 (by 25 2.9
31 10 Thes @chaSRg o 1:1 (¢) 2 - chloroeth Sy . 3.2
32 ﬂutwomdaﬂmﬂnﬂmrt:goﬁ:f;l 1 ditic acd in o S o Ty o 2.8
33 1% WPt o coceorl: 1 (d) W‘[Fm“imzny!]m | 2.4
34 mal 1c. aci d o 1:1 . m_m_ma ofalmgand 0 2.6
35 mannitol . 1:1  weight) [Formuetidn 397, - 7 - 2.6
3615 - ci.nj coxpmplel2. 1: 1 The formisdni 2.7 ' 2.9
37 “’i‘f;?’%gggﬁg e 1 dfmmmﬁmm?h in the form 2.7
38 oommma ' ‘ activity of 200,300md400ppmi¥'§2 e 100, 2.9
< - phosphonic acid. ylphos- 35
39 ‘terand % chefiting agem in ca.usmg2 edwag’mm.;l the amo@t Of defoliation 2. 9
4020 lg%e j 4d -bushes, particularly 1 ,},g,m i the fouw&fz_._. obtained 2.8
41 C|tr > ac 112termsofaverage7 Mm 2. 4
42 EDTA 1:1 ' : : 2.4
2-chl or oet hyl phosAB}Ii‘EI?IT:P E&?Q&defollatlon of Valenc1a2or§:ge trees 2.4
cont r ol Ra of a . These: results
‘itlustrate the enhanced. r pen-ethyt m%ﬁﬁfac&gﬂm%ro hyl phosphoni ¢ aci d,
al one = ing[ﬁ‘* of *“n,wnnclrunno the i pven- . and. W|th citric
acid, at rate-o erﬁnﬁgﬁof 100 200 .30s fomparpd-to. 2 -
~chl-or oet hyl phosphonic dhlar Oe.ﬂyi'3piu.ah¥5"‘.i & e.fs“isf* 'n. 100 gal | ons per
ST (R T S.f 3 w0 -] 100
cd oo | 8| 100
SRR PR A < B 100

Itcanbeseenthattheformdamnnscon- |

teining 2 chloroethylphosphonic acid: and-
a ieﬁtunnwmd
: gfnaﬁlﬂi:g t;lément have a much greater aciivity at a rate mm'l'he mﬂﬂg"fsomom applied '
45--emy;ph°splmmd°°ﬂmmg2-cb1m 2 - chloroethy e o pem of 60
O T e Bk bl e e i i o
acid denive; served after 20 days and the results are ex-
theacnvﬂtyofﬂ:elammﬂyunpmves mmthemblebelnw o, e ex
50- Defaliaﬁonofsymmm!e S F ——
| g.This exaimple demonstrates the activity of Jmulation | Percent Defoliation
invention in the oo 0, 1€ metfiod of this o a 10
particularly Sreonent of trees and bushes, b 30
55 In the teap: qonote; to causing defoliation. ¢ )
.-inwst,fom;:ﬂauonsa,b,camdd_ Cd. gg
foliar spray to Sycam %n-e ceq. PPled 2s & Untreated .- -0




5 acid al one. Exanpl e 43. foliate was 1/4
expanded. There were 5 Def ol i aton of Bl ack Val enti ne

replications for each treatnment. A further set Asimlar test to

t hose—deser+bed—rmEBx=——0f plants was treated with citric acid al one

anple 4 was perforned to investigate further - at a rate of 8 Ib/A 10 the

defoliatiga of Black Valentine Beans  After twelve days the defoliation of
the ardl ng to the method of the invenion. pl ants was noted and
the resul 8 /are given, . 23-day ol d Bl ack Val entine been plants . in

the formof. th nunber -of -abaci ssi ons f 01,505,331 . were treated by spraying

with various e+ tﬁsﬁuve TepITCal |ons Icemgeho(%ﬁmd m&/;
TABLE 8- DEFC]_IATIM 3| eI ' i AN Mﬁ#ﬂ&&aﬁ)m : :

e .:'..tl N =gt T
(No. of abSC|SS|8’§-a._.._ A :

(I'b/acre) . foliion” of: Sycaimore: may be obt :
Trifoliate Leaf | aith: the phiosphiic ceiaid cleavagy 5 ppi! o : w/ '
Abscission'  Absci ssi on ., ISSPORE T wd) Dmmﬁds:tofbeanplams =

: B : tison
0 o A sexies of tests we: : mm unﬁ@(i:ys@ﬂle defoliagion. of the - 20
0 L 1 géte the defoliation of o mmd and -the fesults are given; O
18 | Tested by the ftthod of 268 Tuver mnafthemmﬂ:erof?abmsmons,m-
19 R ) nﬁfmmwmﬁoﬁ thetﬂ)lebeluw 4 e
20 e el g squeom AR R T8 0 L s
iﬁ | | o '2_. .,é R OTABLE48':."~."_ T 04 o
Max. Possi bi e . : : in30ve plants)

be umber of absclssxons i P

[err] This i's a count D&‘P“T‘W@ °fb1a kevrale(r)l mel naxlls\]/{?dua l-eafl'ets  absci sed™(3 .
leaflets to - N eachtr|f0||atp|pa£\ffm. - :
trifoliate Ieaves .17 Primary Leal "1 . y | '
1,505,331 - ° i[Fomulation | :Abscission. ‘-;7 Abscission” |\ may be
seen fromthese results t 1e -é" _.f:‘oi Zep Twently (20) otrees per treatnent
conposi-ti ons of thé inven 1on contal ning 22- ted?by three (3) checks
at each. side _ ~ chl roebhylpho phoni@ acid pnd cigricacijd pro- . -of
the plaot. One conplete row was left Jas. duce - grgater dvfollatlon '
then either 2 - chloro- | anduntre ed’ chgck Th' _remainder the - o
et hyl phosphoni ¢ aci.d. aI on M pésgﬂ,fel Tl acT d sl one. pl adtat i on|was treated
wth 2: chl:oroet hyI 30} Lk nart L lmll%__p.t_.s.he-u-l—d—be- not ed that
citric: phosphonl 'C” aci d—(cont rol) .-+ acid alone even at the hig
rate of8 I b/A _ Trgat . Es&étm rnmnatmaasmmefomofﬂaemmbeg e
no defol i at i on2bf ol act Vo be,n pm !g) the gable; Y6log- |
Exampl e - ' ' ' _ . 2- vvere
applledtothe coffeetrees vvhen - Exanple 44.

5% of the berries were red ripe. and' the §%BLE510 Hast ened Ri peni ng and

Col or - Pronoti-on .of . Lhde e t%ﬁ‘e‘%ﬂs m%éfaabsﬁﬁlidﬁlhrﬂf-we plants)
Coffee Berrie - Defoli3 e Elfw enl chl or oet, hyI phosphoni c

A series of tests: Were perf or ne tg:) ln\éfg;ffl- ‘?1 ) 'pl':i'ed'
at 120 ng. active - h&rimsry b8t (f ! % fl- L Acgpm)s@&ltlons
i ngredi ent per tree l?rgmulﬁ'q“ /'t ee"}b“’sm'é\ °ap 0 t‘"ﬁ ils Tnvention dn the -
hast eni ng and con- EICTalty PIElerre rat eoof applicatiton 40
15 centration. of . rrat E’F‘t‘%‘ﬂ of toffeeo berrijes - al From,ﬂ at i ong (:b).',
(c) and (d) - the |} o fruif. - 8 | - i- _
formul ations of thisji nv:%nt. ion { wereg BTN AR S AF 4 o

_lt/l.ax.',po_'s'sfibl'é; B 10 N 3 | 5

. - ' Examples 5 to 23 _
- 30 These tests on black Valentine beans demon w0
' ' Tobacco Ripenin .
dusct'.s%tm:e t{;xea:g: l?d::ft:;l‘:damtonot ﬂxﬂeml'nvetgg Otl:nm oA sec:"’les mesfs were pgrfon?ed rtlcla p:’r;m:t;; |
method _using id derivative tetheeffectofanumero co :
al od'l‘.lms th: mgol:;hodhzimfhea?nvent::ln pro- gfa the invention on the ripening of tobaccoted :
35 vmone. an improved method of plant: giowth  Tobacco. of nlh1: Pentllaleldvarflett)tr‘ i:afnmmn.' "
.regula by pr response from. according to- the method’. of |
phospmmitomé a;eld 'derwa‘t:lt:ree with: I:i,sechelat- approx 1:t§autely '3 months after having bﬁen-_--
ﬂar:; agent. _ transplanted into fields, and.at a time when .




The test was perforned on coffee arabica, applied at two different

rates. vari ety Mundo Novo. Age at tinme of Application: 2
years after The water volume was 5 Liters per _twenty 20 pl anti ng.
(20) trees. A wetting agent was added at 45 Hel ght The Trees were

about one (1) neter the rate of 1/2 ac per 5 liters. I n. hei ght.

An eval uation of the percent coffee berries Date of Applicafyon:
April 16. ' - which were red ripe was nmade on April 30, 21 _
Met hod of Applicati-on: Knapsack sprayer 14 days after application he

results_Bf .these . 25. with one nozzle.
are a&fOllthl@veswemmam d '_]Rﬂé,sgl - 15
"TABLE 9 - of compositions weree::edm Amngun;bef 'HaB&QQtﬁeHeEil pem ng and .
L= glight yellow colour - Of Coffee Berries

CoLor - Pr orrblojoethylphiosphonic acid and. a avi : :
% Cof f feg 5:1'hei]mg agents, with 5 repheauonsvfo?yeaglf : .2'- : 15&35_“;‘;; 50% YeﬂQWCt ual Rateys -
Berries™ - et . For.mul th_- 2 .a.i.ltree] Red
V : IOmIl oftheoompcmmonbm n Od¥er 75 ye]l S
Ri pé ~" ' were applied 1o one leaf pe,ﬁ;n;’e:fga a) CONEriny siee™ © 120 85-99%
¢b) - of 50 mg, and 100 g of 2 903/’9pr°wdeaoommsonasetofﬁvephm .
T were left ' 89) controls, and a ﬂ}rther 20 60

30 : ?Pmsgyn per leaf.
S22 105 days treatment the ripening St of five plants were treated with 2
85-90% weated ledves was evaluated and rated gﬁ g:: ( cp ylph:osphomc acid alone at the rates

v0-75% {fbllowmg ‘scale:
rephcamns, are given in Table 6 ng 50%

75-80%
Unt reat ed '- 9- -9% These’ resul ts clearly
denonstrate t he en- p05| PP'O%Q ‘OFFIPENM @mwemwam on fruit abscission,

hanced hagstened | ri pening pno—ctotor—pt - nerflrularlv olives.
tion of doffee Herries pr ocftkedo&w.éhm?o. m 55 - ‘Pp’éjsﬂl%‘}ms of thfs invention
i n conparfig ii,( 7 the. : |ethirlph@pieoniaragidi [ - f0-
A - -etfh ' d % ebplating agent’ 2-chl - per f or red on
olives- fd Wflﬁ?l Iﬂiﬂaﬂﬂn& Aps%t %@we'g t)g Ph°sph°;";f¢thay<‘}lff Pgipll?:ng?ﬁacld L
_variety - "soénat tartanc acid | TEYanpte o :
For mul at'ijo (a E"acénd d) defined| 2 %ruu t Abs siron } A.ives
i n Exanpl e - ﬁpﬁ‘if"l ¢d V\/nenlthe 60| ik serigs of ests [rere -
performeg t® in gly lcontent of ¥he oliyes vere at amaixgrrum
,vestigat ¢ tlhe éf tlpdhe of a Turrber ©0f the ¢om 22| evell,  at2.n ratd: of ten (10)
liters o %)I ut | brorbosg 181 1‘ 0
1,505, 33L 13 ?flptam The sol utl ons 'wn=re qQ,pI Iediwi tfié\ nerft's four (4)
days aftpri4 r e W% hS - _-1;1;: Lol knapsaok b owernyg’ Resul ts of pull
force nmepsige-. dextr ’ 11} o 1.8 D20, i
o 16" | malic acid : .1'-.'1 e 1..4_"-.; : - 2.4
17 Mannitol 1 '2"_2".' a2
18 | succinic acid - L1 1.8 - 1.8
© 19 " | crotonic acid - 1:1' - 18 . 24
.20 . |itaconic acid 1 L6 - 2.4
|2 | citric acid a1 2.0 L6
22 . citric acid E 1:1 1_8 ) . 1.8 -
23 . ] citric acid * ' 12 3‘2) - 2.4
- 2-Chlotoethylphosphomc aczd dlone ' 1o : ;8
: control 3 -0-8

¢ . tipening eﬁmmondwmw thmede cnbanced composition and- the resuits are
. -compositions of ‘this invention. in com::ng; oﬂfmtﬁ ten replications. . For each c@vm :
tothez chlnroeﬂxybp}mp waadaﬂone - and l‘:mﬂmmms of 500_ppm.j'

e o 'amgwereused 45
3 @ ‘g 1 : , : avedaysa.ﬁwrtreamn
xampes 2 ent the mpeness of
| Ton ato Ripening 4 a2 + the frult was assessed on the fol]nwmg scale:
series of tests were performed - 0= -
vestigate the effect of a number of cor;opolst:- ' '(1) = g:;er .
tions of the invention on the ripening of . - 2 - : 50
35  tomatoes. 3 : breaker-pink
’ The -test was performed on Heinz 1327 . 4 = pmk-red

Heinz is a Registered Trade M
_ ark]. |
-viature green fruit were picked and the follow- Theresml
y f . . O . ) - ts are -
© ::E ugla;y ot;eaﬂt;d by.bmug placed in a 2 liter . To provide iwecgmlga’nl-:‘:gle ’ below .
30 e e £1"u.lpos.xtlon being tested. for were left untreated (oontroils’) s?:dd ol
t were treated by each with 2 - chloroethylmephosp!mﬂm asc:du:ai.z:xeed



TABLE 10 Fruit Abscission - dives

Concentration of Active Ingred.
Pul | Force [err] For mul ati on (ppm
(G ars— va (a) control 360
212. 96 . (0) - 360 : 168. 30
(d) SR 360 _ -~ 145. 46. o S
Untreat-e' 0 492. 66 : [err] .
Measur eneNl/ of one hundred (100) olives for each tree. . o .
[err] 6 rate of 6 to 7 |iti@os3® sol.ution per tree, 16,
Tests wer e <pettermed—orm ot VEb’TXﬁ..ré'?t |mAlligslqpﬁmNgf pult force (N
measur enment s, as—a Mor-ai-oto gre—framtoroTT Rlpenm rating -~ - percent
reduction in gull forfce. (._cor,rpareijoz_chE,QJemgiatlons (a). (b) Lc). .an d) -
to pull force jjust prlior to trea} mpdkphosicueidt 0. 500dehiofie i 1o el2 -
were applied atgampié]) days aftef té elsmxnetxemvveré'chlsf%'blll 'chl;mth :;d R
TABLE 11 | No. | Cholating Agent | . (by weight) - FriPes P IR T Vies 4"
% Reduction ink A—FoF-ee- - ; 28 . | . 27
avg. ([err] [T27Tmiateied | g LI It R
Concentrati:on{-'96 = |'malonic acid - B Moradol o . 31Fram olo -
of Active 1 27 dtglchﬁﬂmH afion - 11 = . 2T gfér :
Ingred. (ppm) | .28 - |citraconic acia}: contro‘l 23% - 3dw
960 . - : 29 (b;)glycerol . : gi%) o 22 2% 2.9
960 R (e L dwe 23 3w 32
960 o 32.,.(d glutaric acid- 49% - 2.8 41% 2.8
960 33 Unf gleahechcid - | ¢ 1obs 29 o GaRl
0 : |34 mahc acld L '1fi. : 24N rerf'oval 26 |
force 1 3B - lgeawrer'ren]lt'l of -ei hty 8.30) olli ves2for edch .
tree. . _.'gge fo ﬁ‘ ,dreeults deronstrfte tk& en-| invédtionjfor.
flower initiat |Jor§8| n )htga,a;a @s | hahced ffuit . afisci sgi.on roduceJd. by
the com _ i.e. |pimeappkiridmicing.| = 2 05|t| ns oh’sthis; |nver2tg| on ijn -
conparison to 8ot Hlﬂe‘aﬁne Jl neapp} pl angs grqwn for 20 2he - -
et hyl ene- pr.ovi {i €O hl or.o- 1:1two ygars \mretreate(%‘}) ' -
drenching with - dhh¥icnbagplwptiosicaciid al ong, %g . solﬂtl_on_ '
containing I. 4 - chl¢roethyl phosgtsol 30 - :
phoni ¢ acid; and 2 ——cht-oreethyrphosphont T
acid and Citric L0 difl Mustras tiCeinBiabed fripén- 0. uonsofz _chlhylphoeiphomgf > ﬁ?%“ﬁp“g
46. ing effect ‘of did1Confpheftionss m@‘@,’ﬁ “. &1.;3. gallons pér| 0
Instiation - leea@pwedﬂm?cnch‘gmﬂhﬂ?“m@ y B s lof Bprairigsthevdrde
about - -5 g, were perfommdwaidﬁl rexpandsde h
after treat rrent Jggmf@h}mmuMS v estepl %W ét:a@dalone 20
conposi tion of tT{l mmwuﬁmd@c@ﬁe% bg - :

© 10 | defohaum m‘}’mne Beans A:ﬁuer twelve days the defoliation of the_

'amordmg method enti ts was noted and the results are given,
adeVal&nTg;n&m le fmmofﬂlenunber;fbltbsmssxmfor -
were trea.wd by spraying with vnnous formula the five rephea.uons, in the below. ._ _

TABLE 8 — DEFOLIATION OF BLACK VALENTINE BEANS
' © (No. of abscissions in Five’ Plants)

Rate o Appllcatlon (lb/acte) 1 P_rimaity Leaf Trifoliate Leaf let.:
2-chlotoethylphosphomc acld _ __cmic ae.iél __ Ny IAb__sci_s_sien Absclssmn bl
) 0 0 )
g 0 0 - 13
2" 1 3 18
2 2 2 9.
2 4 4 20
2 6 -5 16
2 8 -4 - 14
0 8 0 - 0 N
Max P0551ble -1 lll .

' l) Tlus is ‘a-comnt of the number of md1v1dual leaflets absclsed 3 leaflets to
“‘each tnfolxate leaf) from the lst and 2nd tnfohate leaves
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TABLE 12 Fl ower Initiation- Pineapple
For ci ng Concentration
of Active Ingred. ~Fornul ati on, (PpPm
Obser vat i ons : : | . 2<chl or oet hyl - 1000 - 15
pl ants vegetative phosphoni c acid - 20
2000 : -4 pI ants-vegetati ve, ' _
1 forced. o 1. 2-chloroethyl- - 250 05
pl ant 47veget ative _ . 1505,35&“05 phoni ¢ aci d
p|US\O1tl’hC Cbed ' these ' tbaltthe PIotl..;ﬁ 1. ownhf._'-.- : 17500
4 pl ant t "“""”s ’*3 20) trees treatment
]P %ﬂﬁﬁs@o& » invention containing 2 - - % ; (3)mpgm@1m o
1 force wﬂmmmmdm 3
' t30e Brosey de@hm:ontlmn complete row was left as
p| anté ATASAL s eithet 2 - anun,u-ea,m the .
1 f.orl'(i‘e it @'W@g@bng re@aﬂm@emﬂa&m 30The tests
wer e TP aEill QloBE tren af the " @omiot)wer |n|t|at|on| e.
pi neapplgeremﬂefomgqnofthetbwt oes [ No? P — mm (a),
15 pr oducet glethe corrp05|t| etﬁ:ﬁ 120) days after
t reatmerywmg‘y\q& =5 R |5j‘,¢9 ufrthec&marmﬁqad ,ﬁ,p 35
£t hy| ene-ogavB e@ -_ Gae ep"g'f'ﬁm" remainder; were Formula
- chl or oet@lélbephct Were perfoingled to iﬁ,&unte : peo L] ‘,‘. eoethyipbiospheniont  of r ed
al one. eﬁe““amqfﬂxqwizudsiﬁons,_ - ingredient per trde _ FI treatnents
wer elsap ‘lﬁm’"m hastening and con-- e ate of m 29 gallons
per acrémit. matunity of coffee b“}".m _I':‘x'a
20 ML S Skal stjon coffee arabica; plied H‘@W‘Wed-lnetExarrpl e 2 -
wer e 'r"-:.‘, ,  ¢ 10 _A series o*l est p"é?“f ornmed to investi-
t he 20r ef BladE C fﬁ"ﬁ’f’ Faﬁ“&ﬁmslzmmwmmsmg effect of a
nunber Hgmhﬁecwe&eaboutone Qi) Meter C Mhm e edded [aborsul a-
tions of it kght.i nvention on the r|pe mm The result of these
treat ff of_?em on: Apeil 16. ' Wthhweremd : as
f Ol RBWS . wigh No. 5 gonemzzle.w sprayec 14 days after epplcation mr&mﬁ 13.
Tomato Ripening = S m@mmlﬂatfvl@m ‘Rate §0b./acre)
Y Red Fruit L R (a) control -~ 3/2" -
56.5 - - - (;Qﬁg ' 3/8 - - 57.9
(c) . _ HamsldsR 57.9 (d) ' - . 3/8
49.4 .- - ned Ripening and Color-P: ' :
& . of Coffee Bern:s _ fometion
7| Actual Rate - 'g'COffee
. A0 ate - } i
Formulatmp [mg.a.i./tree] R:;r.l[:ispe
& a2 [Tsson
R |- 75-80%
© .. 60. | 85-90%
- __ . 28 5 : 10_'_75%
@ - I R T
) o 27 . | 45-50%

'I‘!wsemﬂsoleaﬂydemommﬁm | '

banced hastened riperting and en- Posmmofﬂﬂsmvmmononfnntabsawo -

~ tion of coffee berries png)dumdm;mthe coz::: pnmx:ulamly olives. "

-~ posmonsod’thsmvenuonmcompmsonm ' '
. theethlme-puwudmgcompmmdz chlom-,_

"ethy‘lplmsphomc acid' alone,
Testswereperfommdonohvesﬁorml, 65
| le 45. varty Tsounad,
" Frust Abscission Ot ., Formulstions (a), (c) and (d) — defined
60 “A series of _ 11om__lnlixz:mple‘..’. whereapphedwhmﬂae

oil content of the olives
et were at a maxim
vestiga uheeﬁ'eotofamumberofthecom- leveﬂ,mtammeoften(m)hmaofsolumu:; 70



Untreated check 0 21.6 The foregoi ng
results clearly denonstrate produces about the sane ripening efect of
t he enhanced tomato ri peni ng produced by the full comercial rate of 2 -

chl or-eettyt— 30 rhe conpositions of this invention in com

phosphoni c_aci d al one. parison to the ethyl ene-providing conpound,

2 chl orogth phosphonic acid alone. Arate Exanpl e 48.

of 1/4 of{ #He) conmerical rate of . 2 - chloro- “Turf I'nhi.bition

et hyl phospligri c ‘aci d applied in conbination A series of tests were ,
performed to ip, 35 - with a chelating ag t he. t omat o- plants vestigate
the effect. Of___gs;._t).l.l.'l;dieL_ of—t-Re—cor— Qlabsja? ./
1,505,331 - per wee, The solutions were: Igi;eed with 2 nmst_oer(ﬂ daﬁoagﬁ PRt For it 5

i nveni on .on i nhi kmpsadbloge Rﬁs‘&}?sf’fp“g MWT folle™: .ci i ppi'ng was taken two
turf grass.. . - (2) days after appllcatlon
Cippings were 10 : |VEI’I on on bl uegrmmmvm ng -in 4"- di-areter taken -
and wei ghed ten (10), sixteen. (16) pots, was:cli pped to a uniform >

hei ght eight thirty {(30) and fortyF@ﬁébE‘Zlis)“’"d'a9§"°éfter 5 (8) days prl'”(‘-)r
to the appllcatlon of the . appllcatlon of the formul ations.

formul ati ons. Olacenkationt § Of - these T} eat rrent s are.
as "~ Fornmul ati ons. (a) (b), (c) a1d,f (\ek)ve-lngaﬂ f dullidesce () | defined in
Exanpl e 2- were appl i ed t ¢ Fbialation - |~ . (ppm)_ (Grams —Avg)-{ .
TABLE. 14 . 00 —Forf T i on

C i ppi ng wei ght in gram; _ 1da)r"é’f3'§;‘)‘ e ) ooesa |

days after treat ment _ 360 | 'Ragde

Formul ati on (I bs. /acr'e)‘-' Ui&adays 16 days . 30daéyb66 4lydays

(a) control | 12 22 23 I B 65— 22.6 -

(b) 12 . 16 %asmement oBmE&undted (1) affves for eachp_pe]_

6 17.87  4.00 47T 148 - (0)

12 16.46 = - 3.47 . 4 05 - 13 8 ' tree.
20.75 452 668 . Bo0 L i - t%f;iﬁf“ﬁﬁf‘&“é:’é&';awas a
17.59  3.28 M;fggog;’p ctormet o) i percnc geduction in, pul foce (compared

Taitoio. ed
'ormulations and d to pull force just prior to treatment) seve
10 degned in Emamﬁg’z(t-,-)-’ vsz?e héd at a (7) days after treatment were as follows 15

TABLE 11

3 Ftui‘_t- A_bs"cis'_s.ibﬁ — Olives

o % Reductlon in Removal Force

1o Avs S o

_ '- . .| Concentration ~ |-

N Motaxolo T Frentoio |- of Active
Formulation |. Var. ] Var. - Ingred. (ppm)
@ 1 2% 34% 960
83 ":ormtol- ) oese. ) 28% 960
© Cone | 3% 960
@ . | 4% L 41% 90
Untreated 1 J12% © 6% GAIN . 0
- S ' ' in removal |
forcé™

(‘) Measuréme_nt'o_f eighty (80) olives for eaéh tree. .

m
Tnhe foregomg results demonsmate the en- . invention- for ﬂower mmatwn in pmeapp -
uced by. the com- 1e.pmeappleforcmg. :
haneadm ﬁ‘cl:ft {?1? mﬁd in company son to  -Smooth cayenne pineapple plantsdungrown fotfx o
20 theethylene-pwwdmgcompomdz chioro- - two years: were. ueated byccﬁen g :&os- 3
: eﬁ:ylphosphomc acid alone solution _containing I oroethyl%)1
. phonic acid; and II. 2- chloroethylphosp onic.
: acid. and citric acid' in a 1:2 weight ratio.
Bt oy b e
=] .' cin . observations P! wete: L
Florwégnﬁmm 'wen:: ekt dg fo in-  ofe (1) month after treatment. The followmg 35

25  vestigate the effect .of 2 composmon of this- isa summary of the observations:




6
18. 83 6.69

19. 58

irrigation was

and one quarter additional

7.05 9.14 23.1 Untreatd O
11.10 20.0 Check
The foregoing results clearly denponstrate June 18 one quarter inch
applied t he enhanced turf grass inhibition achieved
on June 19 ‘and by the conpogitdOns
on-when June 23. 40, 20

of this.inventi

.conpar ed to 2 - chloroethyl phosphoni.c acid Spray applicati néfb
formul ations (a), (b), - . (c)
and (d)ol Sept enber 5.. Tenper at ur e; y@ss, _ , _

83[ er+] F wi th no.w nd. AC THs—time—t-he—plants 19 Exanple
49. - - .. had mature grecfABI® 2s in | ower portions with — 45
Cotton Defoliation " Flower Initiation . p: .~ flowering squares in upper
portions. Spray - R"e" SPitjation 51 Pineagpls Rapsing. perforned to in- vol une

- was 100 gal/A. .
- the com. . made
fhi.s i nventi on

wplications were. 25

~-vestigate the effect of a nunber of

Wi th-a hand hel
Wyrefifhf,on def ol
on. o

d Qoa¢enRatRZZITE
i fActifdhingedaorh was . set -up wi't

i TeCTtty posi tions of
one nozzl e

‘directly i _ (ppm). - ~ Observations OVEr tHe plant and
the side nozzl gd. dkdhikdetnyl- OP 1909 DerfecR-Re—Latton was seeded in
wernm - and horfi zohtsakdnie aeaposed t O provi d¢ YBlgess veestative yl it e on April- 8.
During the weell of June. spray covesage inyo; g {9 {'ag}gee. Plots consi sted
30 - 16, .seedlijngs were tranpjanted to foul 1fabd. of TWO gl ant s/t reat nent
and three replllCaxhioroethyl. POTP tSt A potting soil mixtdre. tions.
The first recofdabhaphosiciatial | ,'(0.'_0%%9 ' 5P1ametptius and (0.02")
occurred on the¢ 6?!‘!%@-?&4}] ‘55 _ "applied pre to thelentire plot. area
on Juhe- of Se')t-etff'e@;‘;]r‘zf"é@iﬁect vel y.500 Lh..plgl,',gsa@§am‘;gts were set on June
17 with a - Evpluation of .visjual percent |paffoabsci-ssioh |35 ‘starter
solution of Ch|oradane + Rapijd- Gr'ol_-o0 s r ek @rodrath iseetBevpt efber 17. (1
pt +3 | b/ 50 gal t9+—Raw spacind was three THEXPS | owi ng - af e the results of
the fore- - . feet and plant spacing, .thirty-omet+mehes. On - going.

"~ treatnents: _ S -’60 . :

na. The foregoing results d e thar o Ly : - ' C
1, 505, 33%hanced flomer nor T, demonstrate the en- ( 2The tests were performed .

TABLE 15 produced w'ﬂmﬁlmmdwtﬁﬁo;ms ‘tomatoes in Northwest Ohdo. - COTL 3r,.‘|5°De{50I i ation
Rate 35 tion in compari wﬂmem"mwdv&"'gor@;”%ﬁm ys after treatment’ (woljslantsaCl €)
Defol.latlwd_ X c .acid mmmd@&mgéjo plot, 4

6. T% SR . (b)fruit noted. All weatments were. appliad
30.0% . . Exple 47, + (69, gallons per acre.” PRIy
36. 70@ - Tmﬁm_ (G, Pommulations (b), (c) and (d) — as4
0 . . . were pmﬁ)m -.i > ._ . P . v .':t“,.; 4 — wcre :nmpmed )
_ (2)33 0 . gate the eﬂelct(lf a number of memooﬁvm_uri?eg &1’ C0 ci- &) __ rate of 3. Zlbs/wtgo
m of this invention on the mpenmgozlf :ioﬁ.(;)clmqlf?;ﬁhylphqwhonic_mid_/ [Formula-
e T sl of these treamments are 25
S TABLE 13
" o Tomato-Rip?e;i"ing"ﬁ
| Forﬁ:qlation- a _ _i‘R#tE:_(lb./acre) % Red Fruit |.
((:))conttc:l o 3/2 6.5 -
N N 3/8 57.9 -
e I ;;g' . 519
| Vmmested ceck 1| g )
L the cobunced tomate’ ripening propei L - Broduces aboie the samie sipening effect of
30 the. compositins of this fveption 1 con,  prea commercial rete of 2 - chloroethyl-
parison o the e thIMCWding 'compdund p! onic aacnd alone. ,
+ 2 - chloroethylphosphonic acid alone. A rate B
of 1/4 of the commercial rate of 2 - chioro. Turf Inkibisioy —PiC 45
35 ;l:!gldz;hocsghd:nm acid applied in combination A series of tests were performed t in. 0
. - tng agent to the toma-to plants Vesnigate the effect of a. of themw;l: .



The foregoing results clearly denonstrate
t he

Mont anor ency tart Cher -

ri es wetre—sprayed on July 15 wth forml a-
pared to.the ethyl ene-providing conpound t

enhanced cotton defliation achi eved by

A

15
(0]

Ten (10) year
t he conpositions of this invention when com
5
tions (a),(b),(c) and ¢d)

ol d

- as defl Lin 2 - chl oroet hyl phosphonic acid al one - Exanple 2 -
and eval d on July 18 and : -Exanpl e 50 .
July 27 f puII force.. An equal voI ume of . . Frui't -Absci ssion - .
Cherries’ sol utlon was 1,86, §1 ed to each tree For mul at20on

A series ot esiwere pet-Formedto T B wasm? tm;l@up{w%ferm
conmer ci al . positions D this invention on t‘?‘ga ?itzd;&)elo of
the com %Fﬂm iﬂﬁi g.»gmt&f smarweigﬁetdlm(m,fsmnt )

absci ssi on, erion blucgrass, i

xppeduoaumiorm

results of t5he 8§o¢@s ~prior
goi ng treat enelnm»lm
16 " Formulations (a),

Rat e defined in Bxample 2

(ppM July 18 July 27
contr ol 2

(b)
100
50

to ﬂwpmmawl aﬂﬂy

(b), (c) and (d) —
— were app. lied to
Decr ease

50

| - ._285
346. 6 -

| 180. 3
294.0 57 8

he1ght eight . thinty (30) and’ mf@}

I%ﬁ resuits of these treatments are as

fdl
r Ul t AbSCI SSi on -

in. PuI | e gms)
2610 1% 5—3 g‘
Turflnhlgxggn

Cherrl es
"For rul ati on

111.1
83,0
166.3

196. 2
313. —

207. 7

' . 105. 3!
321. 3 198. 7

Chppmg wexght(@ﬁrams (10 reps)

122.6-

Rt

271.0 183. 9.

days after tredtment-
ny treated

(lbs Jacre)
erage oft

250, | | \".grt 10 days
.8 |[red

15 _sa

16 days 4l gayp B

. es-

30 days

B .
Sweet cheries were

r22p13| I

f dride. Aﬁ_l'_s_)é’qual 28 of

ﬂ")as defl, ed_‘zn [
.- and gv:

tions (a) and (c)
resul ts of. thefore
treat nents: ’

anple

s >
d whim t ¢er.qo13)

e vol u
Ty 750N (Wasi7aphl ied t
2 The fol | ol

_d'e?]s‘_ g

. -(c)-.,- X -,..:16..46

o s

347 | 405 _-13_.8':-'

" as2 o |oess | 190 ]

T11.59

| g | 19.58

139
231

300
914‘

3.28
705

- Untreated _'" 0 S| 18.83

Cheéck .=

T 669 | 1110 | 200 .

regoing results clearly demonsn'ate'
ket turf inhibition achieved
of this invention when

ylphosphnmc acld

Bmmple 49

were 1:heto in-
vestiga of number of com-
2 te e e et on cotton’ defoha—

- posmonsofﬁusmvemon

ta Pine Cotton was seeded in vermi-
aﬂ?ﬂglonApmls During the week of June
16, seedlings were uansplanted to four inch
P pafmwc&“ﬁan (3/2+2 lb/A) was'
hedpretotheenmreplotareaon]une
ransplants were set.on June 17 with a
:sm.mr solution  of Chloradane-+Rapid-Gro
(1 pt.+3 /50 gal.). Rowspacmgwastbng
feet and plant spacing. thirty-one . inches.

'35_

_’andoncquartu-

Ray-%od ppllcatlons of fonnuhnons (a), (b), :

- The boom was set up
" and horizontally

JmelSouequmwrmchoﬁ B e 15 and

—_— Example 2 —
(c) and (d) as defined in

on S 5. Temperaxme was
:362%' mﬂi no wmd.epwmt},\etrﬂns time the plants
had mature green bolls in lower portions

portions. Spray

squares in upper .
_volume was 100 gal/A. ‘Applications were -

made heldthreemzzleboom
with o T mthonenozzlcduectl

the

over- the plant anipposed C eride &
coverage into the foliage. Plots

s;rlémt?;vo plants/treatment and . three rephe’a-

tions. The first recordable rainfall (0.08”)

and (0.02”) occurred on the 6th: and 7th

of Sapmber respeatively. .
was recorded on September 17

“‘Bvaluation of visual peroent leaf absclsmon '
The following are the resulis of the ﬁowe-.;

going ; maunems

oo (8

ganonwasapphed

side nozzles directly _-
consisted

89F A=ar e the
_I_.:'E' f o

(c)
100

.50

100 '

) each tree
g ar ¢ t he.
f 188 going

with 45

50

35
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TABLE 17 Fruit Abscission - Cherries

Avg. ([err]) Fruit

Renoval Force (gms) : —_—
13 days* after For mul ati on Rat e

at ment : (a) Control ' 200

250 182 _ _

136 (c) 100 2

200 el 141 ' 456 _ Avg.
of 150-Heasur emeEnT S —Fhre rulééilnn results cl-early indicage the of

this invention on fruit coIoratrommtuIgcu-

fruit, ‘particularly cher- IarI | es i
formul 4tions of this Fol i ar a?b‘ﬁ?gﬁfa‘t“}t@hs of

enhanced - abscrssron of
achi eved by the

(b),

€8s,

fornulatrons (a), 5

as defined in

(d) -

i nvent when conpgred to.Z - CIOTgethyt— ’e}_aad [
Exa”p'u phosFombtatiaci d al $Nfbs./acre) | Detoration | were applied to
appl es (pyrus nalus-ﬂ$+j—4uy;e 15 : :
" Doubl-e Red DeIrch%%”?“Fﬂree weeks bedf ore 6.7% o
‘harvest, on equal v@gpume of sol utjon Heing 30.0% Exanpl e 51.
applied to each tref - Fruit 30Io#ati01 -36.7%pl.els .

.The follomnng tabl e Wﬂ&hcaceskper:entocolo 23.3 A series of tests were
performed to invest promottereer—fruit at(harve t to average 20 10

gate the effect of .a nunber of the conposrtrons

ratrngs represent t he

- and evaluated thirteen (13) d.ays after’ going treatments:

~col or of té’he (otddding Wit - cleart - or
18 e the enhanced . cotton defollauog mu? % Red Cotror
For mul gt i wnp:hszﬂgfgyfefnthls inyRntiop when {:omlg neD %thﬁm forumla
(a) -cont 120! chiorcethyi und m ons (a% (c) 5 °
(a) e iphosphonic acid alone. (b) Example evalruawd a;url
_ o - de27 _ force. -ﬁﬁﬁ ot mm
gg 5 . FmtA sémimnérple 50. .' ?Zl‘}l:m a8 o tu;eeaé;uee Foﬁ?@oi 50
| %06 o e the e o s nabo O e e The following ﬂnedeéars e "
n on ﬁnut absci : ra&a o ﬁom-
33 pﬂ“':“’“h"li?‘rﬁﬁm%regorng resﬁTts g?g%wﬂymmhdrcate the: = - Bxanple
. 52 o T |
C | TABLE 16 .
: Frult Abscxss ion — Chernel
Pull Force (9.
_ : Rate . (gms) case
B ) - K D
| _ormr:_latlgn (ppm) : J_u_ly: 18 July 27 in P:ﬁr;:;:e{gms)
@ control 200 [ 3610 | 1w 1111
® 0. [285 | 202 _83.0.' -
- M0 3466 | 1803 | gge3.
© : —
g 50 ) 2?4.0- 196 2 _ 97.8 -
o 100 | 313, 207.7. 1053
_ T - : " ' —
. @ 50 ‘3213 | -198.7 1226
o 200 ) 2710 | 139 11
Untreated : 0. TXR 3
Coreat 0 NES 212.3 37.3
0 Average '6ff 15 samples.
N o :
B _
Sweet chernes Wee spraved : treatmem for pull force. An equal vol
tions (a) and (c) o assgreﬁ}x':eed iy fmi’ela' T fpaopled t cach tre v %
are

m=nsdm(fth;ﬁMb



enhanced coloration of fruit, particularly Fruit Coloration -

Cranberries 25 appl es, achieved by the fornulations of this A

series of tests were perforned to investi- i nventi on when conpared to

t he_et hyl ene ——gatethe effect of a nunber of the conpositions

prOV|d|ng conpound 2 - chloroethyl phos- - of this invention on fiuit

col.oratij particu- . phom c acid al one. .

IarIy c erries. - 23 . . ' 1, 505 331

23 ‘o \70 . : - 23 :

23 Foliar applications of frorilgbﬂ;;llons (a), . Wnen 29. 5% of Vhe

berries wereZiink to red. p—e—amt———as oefrThed ~ 1 n Ean

2 - were applied-to Earlt Bl ack CranberTAUeEU ' ' -45. 7% green_to

pi nk and 24. 7% gr een The f ol Ig ng are:hgrplgs results of those treat-

thirteen (13) days prior to harvé's‘l"i l§‘°'i$ ‘8“ “rment's '

TABLE 19 L : _Active Ingredl eq_g

Rat e ' Berri es ' -'_FForngathft‘mlt (|l bs./acre)

Red ' ' . (a) control - R°m°"a1dF°'°eft(3m?_E _ - 38%

.5 L 48%. 1 &R lt?;eaagnir?t o - 25.

46% S Fotmulatlon ~Rat 5 . 56%

(C) o —5 200 ‘| 53% 238 ol _ .
67% @ Contro Aaedy | 12 .25

81% o N : S, a0 | - D6 5 67%

Untreat ed check _ —0 0 389 30310 . |The foregoing

results clearly. indicatelfhe tions of é@ i venti om4ion t he ri'p.eni ng of 20

enhanced col oration of fHuit, particulakly crian: — tobacce— - -berries, '

achi'eved by the-fornul at ifOhteadt chdeks Tdbadco -Cokd#6 319, |as pl ant ed

April 14, . tnvention —ethyte-pro ‘r eat ed. August

15 and eval uat ed August. 18y Avg. of!/sodneagxrmsmpound 22 chl or oet hyl phosphnic A |
vol ume of 70 gallons.-per acre was appl [ ed - 15 acid alone,

Fornul ations (a b c) “and (d 25 53.
defined i n Exgarrioﬂ'he( zgmsoéé?f%mgﬁfg‘i‘y) &d ate the of th1s mvexmon on fruxt coéoracigﬁﬁ 'tI:'lgbaCCO

Ri pening - ‘;{aﬁsﬂs ghﬁ'atigg liar appucanonﬁofs:e- nbfa):tz@bt s
' anchl ed the form § o '
wer e’ per f or ngd ’%&Sn dae;hen%y - kol Dwichigroatiye t (v apds § I-rsas edy in - Eu-,)m 15
vestigate the eﬁli»@hmmcnhdalmunber -of conposi ‘!g: !?ﬁﬁgesweeks before
TABLE 20 - For.mul ati on harvest, on c&at eolume mgﬂuu&@ being
Yel | owi n _ ' Example 51. .« applied to each tree: -
_ g : Frmt Calaratwn — Apples r'l%he followmg table mdlcates percent color 20

verage
A series of tests were performed to investi-  promotion. per fruit at harvest to & _
10 gate tsggeﬁ'ect of a number of the composmons ratings represent the color of ten (10) fruit.

_'TABL_E 18 .
B o % Red Color
Formulation - | Rate | [avg. of ten (10) fr.mt]
@ contol 1715 | - 395
(a) control 1s0 | 55
| | 75 T 62.5
1® ] | s
— 75| 76
@ 1 150 616
— — 75 . 55'..'.
@ S U T T O 59:5
‘Untreated check I -0 © 33, '_
Thie foregomg results clearly mdwate the Exsample 52.

eohon - Golorstion. of fruit, particularly Fruit Coloration — Rl o ipegi. 30
25 apples, achieved by the -formulations of this A ‘series : number of the. compasitions
invention - when mpared: w the cthylene-  gate thecffecte’ o “fruit coloration, partict-
: ;lrovrdmg compound 2 - chlorcethylphos- of lﬂm mm‘; o’
phoni¢ acid -alorie. o larly cran



(a) control 2 83.3

1 71.7 5 63. 3
.25 61.7 (b) 1.0
85.0 ' .5 ' 78. 3
.25 70.0 (c) 1.0
76.7 . .5 78. 3
. 25, ' 66.7 . _ (d) 1.0 -
1 80.4 . . .5 ' 73. 3
25 66 7 Untreated control ' 0
5,331 S 1,505, 331 . 23

_ : ﬂm@ nesuhmﬁmﬁidaLlwﬂkﬂzds athgﬁgh“ eanon oh
the ri penlﬁg’?b r'e t gped in EQmple €70 geacko x tpﬁhaﬁ&mgérfggg{ "achideved by
ojer: i3 HmenmmmSNQMsmmmﬁemaﬂent|on
tot t-he ethyl ene- prOV|d|ng

"~ the sucraﬁﬁuﬁon
when ~"conpar-ed

conpoﬁﬁd 2 - chloro--' Fornulatlons (a) and (d)- as defined 5
ethylphosphonlc aC|d alone ,'”; ~TABLE19 in Exanple 2 were applied at
various-rates - ..| : — to sugarcane
vari ety NCO 376.° Sirrpl es vvere ' A_.cmeg?tite‘_heft-;.m ’Be?t'ies- _

Laken twelve (12) yEBekgatddnt er appl I CatibsOfcre) " Red . -Exanpl e 54,
The crop treated W on_and Ri deni ng_¢f Sugarcane

eight (8) nonths o a%ﬂ@“ﬂttspraylng,-x 25 A seri tests were perforned
to investi - The foll owi ng are tihe resdlts of ¢- gate the

-effect of a nunber}®xf conp05|t|o S ggsng tT
20

-Rat e

. Sugar cane Rlpenlng(d" , _ at ,
~Juice Purity ;1 _Fornulftlon 25 .|./ha) Sucrose %
- Cane - - (% e (a) controf. LM% 1.0 N - 12.3
87.5 .. B 'Gpd) : R _.25, , s | 12.5 '
- 88.1 - y oy s P e ] o 13.0
89.12 . U -1 h 1 13.4
 89.8 X tr?‘t’“‘r“’é’a"t""ec chefk . - 0 0 38% 11. 2
83.8 B ~ Fornmul ati ons (@) -and (a) TeTEapptetat  yi el d. ‘The crop

‘treat el .'i.hgl rst. ratoon and - various rates to various sugar cane
vart et esumS SRR IR gy cfasp! o aon m e speis o 20
ies, achieved by the formulations of this Tobacco Coker 319, wusp]antgiA,pnl 14,

e - invention when compared to the ethylene-pro- : treated August uated August
| - 15 and
5. :éxd:lnfl ozofpound chloroe'thylphosphomc A volume of 70 gallons’ (;‘::rall . apphg :
e B g @ ) @ and O B
'“-._TobaccoRt SR B ____:--wereapp LR
;. Tob pmng various rates, -

semesofmstswem -
-v‘mlgmietheetfeotofam1u;,:ia)efro”:)nrfedcompostmu3 .mme“{ggﬁe:gﬂéﬂwresdsofuhefm. .

-TAB_LE_ 20' -

| Formulation _ Rate |Avg. % of Ye'llowihg _

N

(@ controt 83.3
ST
633
61.7

iad § .
nel| N
W

e 850
I 78.3
70.0

X3
G

©

ivino
»n
v~
3
EEEN

@

e u.o
Duno
W -

Untreated control ° “lTo — 0




25 The sugarcane was harvested 4-1/2 nonths The follow ng are the

results of the fore- after treatnent and data obtained on sugar
going treatnents: 30

TABLE—2Z . Sugar cane Ri peni ng

Sugar Yield (tons/HA) Rat e

For mul ation (kg. a.i./ha) NCO376 NCO334 N55/ 805 . L76 _
(a) con | R T 21.4 19.5 17.4 23.6 ;
2. 19 9 19.7 18.0 . 20.6 - (d) N
.25 -~ 19.5 18.4 19.2 _

.5 2% . 195 17.6. 15&3@ Ur‘trcatcd—e-hezé-w

0 L 174 Theforeb&n@mﬂiscleﬁﬂyﬁd:mthe Mﬂimvmmmﬂlemmﬁme‘wswg
results cl-ear ley okt

I n sucrose co
achi eved by t

at \ﬂlﬁous . - "___ o

of this inven- = to the ether prow di- !
various rates j, uFeemple 5400 - . et hylY ?-‘...:ﬂ-'
gal | ons/ acre. ‘I"'F "%@M%@uth The following are the mumonhefﬁore |
1,505,331 - pyte the effect of a number of compositions going treatments: 25 20
of the first trifoliate |eaf. About = (wherein [err],. \NhICh may be the sane.
two (2) weeks later, at-the early Tlovegimoe 71 OF different, each represent

a hydregen.atom 55 =+ stage, observatlons were made of t he- height a
substituated or unsubst i-t-ut ed- al kyl Sﬁachamlklpemng ~.7in centineters
fromthe primary leaf node. - a substitut ed or unsubstltut ed aryl radical,
a 5 | p—he ‘crcgc. At st re—attei T OTT Of 51 s TRt '
subst |,tut ed or unsu[)%‘;trl L{togd het ef RgVE! ),hla) 8bigee % Cane | . (@F1 d ¢nhanced the
growt h i nhi.bition agtivr ? cal, hn alkeny| radical cqntaining from2 to-

of the follow ng et jaﬂeclprow d| g com |8 cak2ibon atfons$?- ér arh al kynyl
radi cal ..contain- 6 - pc'ug‘ds - 12-5

ing from2 to 8 carpéh atom;) the gr.oup, o é,ai 2|- o
chl or oet hyl phosphon}c acid;- “[e r] (y\g'ler bi N )<13a:nd [err] 8BBE aj defined
10 - (b)- 2 - chl Jroethvl tris. (2-. pefhoxy-. _her mththe-_
provi so that when [ FUnteated check 0| ellioxy) [er?i-‘8 | :
and [err] both r epr 8sept—fer+—+srot—a—sub=— T¢C) - 2 - .
chl or oet hyI phosphonl c aC| d mag- st tut ed.-.or unsubstituted al kyl. r adi cal )
or 65 -~ U gUnesium salt, di hydrate, and . .- th_e- group:
(d) 2 - chi oroetnmmp(h))mdc(d)amcchpphedat yield. The]&Gop._treated was. and

chl of oet i eopgbe e » wias g e, vg 7 e Lo WY
Exarrple56 = mmmmmmw gmngueanmmm _ 30

TABLEZ

' Sugare'a_ne- Ripening

N Sugar-Yidld-(tons/HA)" -
. T - ‘Rate : — -
Formulation | (kg. a.i./ha) | NCO376 N(_3:0334 N55/805 | L76
a) control . 1. | 214 19.5 17.4 | 23.6
( )_ ° . 2000 199 19.7- 18.0: - .'2-0'6
(d).' .. S .25 - 19,5 - 18.4 19.2 23.3
' o .5 225 ] 195 17.6 21.8
Unwoated chieck | 0 | 174 | 159 | 178 | 197
The foregom results clearly indicate the =~ - .  Esample55.
enlmncedmcreagemsucroseoontentanden- Bean Assay ol 40
hanced ripening of sugarcane ‘achieved by the Burpee Top bean seeds were plan

formulatior hen compared and treated with formulations of this inven-
». 'wtheethymmmmd chhlom- tion at various rates in a volume of 100.
ethylphosphonic acid alone S ga{llons/ac:e The plants are sprayed at the

mmns achieved Wﬁcmé"% of s"g"‘”éﬁhanced i'ncrease

¥



Bur pee. Pi ckl er cucunmber seeds were planted and treated
formul ati ons of this inven- [err] tion at
various rates in a volune of 100 20 gal | ons/acre. The plants
were sprayed at the (wherein X, Rand [err] are as defined herei n- )
energence of the first |eaf bud. About one before), (1)
nonth |ater, observations were made of or a salt thereof formed with Ak
agricul- 7 t he hei ht ntineters fromthe cot yl edon-
tural | y- eo@gzr§+ab! o6 ; 13&’%@?«' aode "

3. A nmethod a$meme ﬂ\erﬁlﬁltafomtﬂleafrﬂbm clﬁwhetﬂnR’mdeBwhlchmdyrbetthaesamc

FIPERL £

f oregoi ng_t estg, et’( Ry it X oF GHFESe R L HEIREA (2 a8 R
represents  in centmeters from HAGhE el th & o‘if OiryPlrldict] 1Y @
hal oet hy| placspeogen tey] the adlionof citri m:bsmumedormtﬂmﬁehﬂwtf:ﬁéyklﬂl\tam

et hyl ene- pré\u m growth, inhibi t%thase&!‘,lvalmllr#mﬂ cppining frop2 WS
pounds; ighae %rgw %

same a "2 - chlb@thylphosphalt! %96"[ hy| W, b R® are Q¢ erent,

each repr e@ent @P)cﬁl-odrloweﬂlﬂtmm (2 methoxy- [ithothe provise that when R * -

;hljoroet hyl phos&pom e pond artlx\éslroxy Pﬁc#l tﬂ“ﬁﬁ;@g&q Blt&;it r%%nsne

nesmmsal. dihydrate;
(2 = net hoxy- ()52 A plﬁﬁphﬁdxalsmad -in cFalim 3, in-
et hoxy) silbane. mono - 2 - chloroethyl ester. whi ch [err] represé“ﬁts a hydrozy
radj;cal and Fxam [err]
represents the Wme,m,gﬁimwmpmwT VE CLAI Mq_izk 35
1. I'n a met hocudftreyteigwitla fammgatiotse of gthis Visen- s a plant by

applying t ogf/gm"_‘ﬁm 'gm [ volume of 100 (wberein 0% DL vi di ng conpound t he’
step of en a“%;@me of the first leaf bug mﬂ;@ before), THes GRS

regul ating ef f(@y mofth lithe ofsbrediibnsiere made of a salt SHRRbEY foRkkdl AE B Qpridl- 70
ef fecti ve anoulet height in centimeters from the cotyledon- @-dlly-aooepcable catibf, cheI at1 ng agent

2. A nethog ag™ch whe é141mF¥h?dsﬂsal§WG@ :I'hwh'ﬂ'al m 3.
whi ch the 5 hﬁ%ﬂ%@ﬁiﬁa‘f‘ md‘ld“ﬁﬁé‘% af‘ Rty ok e e TN
claim3, in 86 the following ethylenepboidapOotint- AC 4 AdREthodakd Rind) 8] @1 al75
for- #hich tlﬂ@“’;% sphoni lp%gslpgomce” vat i vewligh B andea‘:l‘?;2 which may bemhha;:;e .
hal oet hyl 0s g or_different, represent a chlorine atom,

7. Arretho:g’hascahﬂae N c"P’S‘.‘R%“’“’é“’m“e’ ahmm"“mmmm°
[err] ¢ (c) 2 - chlorcetinihings- (D¢ neetonpet: hyIS.phOﬁ&hﬂmchlﬂﬂbdjm%laﬁS 80 .
[err] chftBEpethge phosphonl c_ aci g'khﬁh represents s ydroxy redical ‘aafts
[err] WHAT WE CLA: _8. A netho %8"% claim 1, |n,_
whi ch the s hyl Ena-2 me mwwm .0 )
(1) a2 -mabbmbnﬂppmgmeephmanethyl- |

9. A nmethod a§s &8; =rRin X represents
an _oxygen or Whﬁ,_ Jeoﬁmﬁﬁﬂbéne provi di ng ound is 2-

95 - - 40 chelanﬁgagmt_ tain 1, R chl oroet hyl -
tris(p - methoy BEmEdng e n in. Wlhﬂdi undamrﬂal oethyl
hal.gpr opyl or Fush fue e % a et &
ph%%‘phonoet hygmkﬁ : ; ez m%r M m demvauve 1s a 50
[err],which nmaybe thesane or differ- 10. 7.AAnnétlmdasaelmmbcamﬂdim 8, any of
the ent axhR represent a ch _ 2 -
preceding4sl aims in V\knmp(he chelating a A Koo 25 dmimed in daimatlom e
group - N\ i s: which the ethylene-pwndmg oompmmd iserr]

citric, acid, tartarlc aci & gl uconi(® aanJI lnloethylsﬂane

aconltlcaC|d SR A method as claimed in claim 8, in  _ |\
mal ei ¢ aci d, on?crgpg%i&g,g &férmggton:g@’ t{am cﬂ,,ml.“th"'lly fﬂ_‘yl;“:("g"f“g:tghomwmii o;;)z: 95
glutaric aci d RC ireptessints @ CHialiethy,0 hilopraphyl, of)| silsne @F 2 -1diforoethyl - wis(2 - mmho]xy.

| r ol d@gil’h ﬁ?ﬁ#p n oxy) - silane.
dig yce 050 agglghwlnc nnaytgt‘hresagnglorc&:&eram%’1 )A method as claimed in any of the
mt,eachrepr&entadﬂonneamm,abromme precedmgclams,mwhmhnhechehungagent 100

_ atom, the group
R cxtnc acid, tartaric’ acid gluconic acid;
i/ : . aconitic acad L-sorbose, glycme, malic acid,
—N maleic acid, malonic acxd citraconic acid,

_ : : glutaric aeld crotonic acid, sorbitol, glycerol, - 105
SN _ \Rt diglycerol, dextrose, manmtol, tannic acid,




C L M S 25 1, 505, 331
energence of the first trifoliate |eaf. About (wherein [err], which may be

t he sane two (2) weeks later, at the early flowering or
~different, each represent a hydrogen atom st age,
observations were nmade of the height a*subst—l—t—ut ed or_unsubstituted aI kyl
. radi cal, ' in centineters fro t he rlmarmt’ node. =
a substituted or unsubstituted aryl r adi cgumu m I'n th
foregoing test, the addition of citric ’ um”mﬁ“" ubst it ﬁt}
herterexycly rad| : ag;@;;,pnhanced ‘thé gFovﬁt h 4 nhibi:tion actvity
cal, ) (,oll uma......g —+ —of the®X ol | ow ng
et hyI enqwgé(gy; m %@' d?‘ %Ralﬂh}thyﬂﬂyrbamem contain- 60
pounds's:sege, observac ARG o G oogey aiBe 55
(a)- - oy i o dl yPradiap o L O7 7] are
as . d -;‘;e ; szmmccmubmmeuhylmtmmtedh ITRANOX Y -
| hereﬁn’d t E oR ing from 2 0 - et hoxy)
C gl ane “pounds oy FACHL pidaiRrot 60y sub-

WOR® 4 MDAt ed al kyl
I’ t he

(e) 1 c@) §e Sigtoghighn
r adi é’al ) Yomcans Fémgtf’h"a '

| asub- 15
ﬂ:) ﬁg pZ Ch(lczj r chlomylﬁa@))hn&c acnd,cxmgor %& 3"?@%&“ atkytmra,gm) or 65

; le 5@) 2 - chloroethylpbosphomc acid - _ lerr] -

: Burpee Pi ckl@f’""c&uﬁlﬂ‘eﬁ"‘%m wer e pI anted , and . treated with

~fornul ations of it jel3gEN- : tion a%ous rates in a vol une
of 100 Burpee Pigkler ¢  BddsaRFeplantbll € pI ants wer yed at .the (wherein X

R and [ ¢ mmﬁ’s Pl@cbfhb$ew¢n- fgence of the first |eaf
h | at'er, observations were

madezoof emergefite -6f ﬁalﬁ{rstt% B,%?yﬂ, (ﬁé hmg‘(’% RG e as °ﬁ9°d herein-
C Qdr

t he hei Htmpmhwmobmmwfmmhe eﬁmm%gﬁg&ﬁ Cain“
Ia|

~ary nod helghtmmmeters from the cotyledon- mral!y-aooeptableii’mmoﬁ. met ho med in .
claiz; - |ﬂﬁ%ﬁgmﬂwm&§m“mln Rimsa: e drsdlaim Rhie whidhli t i on of

S citric add- M 4 ,"1"'1,\?"“-‘" O YEE A represents ~acid

-tenhancegﬂef@m tﬁthyhm-imhdmm corfit i VI4t)A T gsihonget hyl

radical gy 5 . m f thefollo R‘ehmw,pmyv tha Ghamé& O 4. A

)
‘met 130d asgb | i of) pidesine atom,
V\/mch[err)i:mﬂ\hlch n%y Be the Sare zﬂi-ydmxy“"d”""'l"”"’( ityted amino
“chl or oet K9 w&mel@ methoxy- ST Admfnhar wtcmn&ﬁqﬁt aﬁﬁprse&entsoa chlorine
atom . ° tb) 2- chl oroet WhithoRb oive Ca Updaoy chical a
‘hydr oxy NHAT SE QrAmg pssasubst i t ut ed™ arem “heg"""l” . -~ and
radépal . l(lﬁ)a nithod otlnégdmgtdwgmtvﬂﬂ s (22 methoxy- ~ 5. A -nmethod as .
cl ai'me By pgplying tp o

eman ethyl- - ' etlhoxy) S|Iane
gr adi cal .anc —R

VHAT VE Gy M 1:- :

I'n a method of regul atlng t he

ding com

“which [ .--: :}. J"f.__,"

r egul atmdlg effect on the pant g
amount of a. bd ' as Caliimed .;nnamagenﬁl
""Ywhmlmamddiafz ned in claim

£2. A et hod as cl a?( dinclaim 1 he\(halped
3.8 - wiehthe et hyl ene- pr% o Ad s a % 6. A
*met hod as cl aimed inclaim 3, in whih ﬂ,e eﬂw _,,,,,f,'” 0 gmlnh 'gm d derivative
sof the general for-- Rhhi ch t héD) ph re 1 ailaine der|vat|ve IS a
Nul @ herein X' represen Ioet : tferﬂﬂ@md ain| daim 8, in :
7. A rmmh;od as clglﬁeoéyge?\ cTal m. 6,4 A - twis(p 'l°°m|i’°’“”dl is2- 95 - [err]
1 1. Re ropresan alottiyd, p habopropyla i dsila&e&'z oldomeuhynl-ms(z mm)xy.
(6 @hci d. 90 ethoxy) - 4ifane.

8. A o ] Alpoet m ?‘bqﬂim -1, (1 Anmethod peeck Iiﬂem-gfrlim di ng corrpound
is  atom, the group - ﬁ;ﬁ‘?"d‘r‘gd’m“‘w chelating agent 108 oet hy| -
si | ane. R _ citric acid, tartatic acid gliconic acid; 9@ A
met hods cl ai nedﬁ/ﬁ claim8, in. aconitic acid; L-sorbose,. glycine, malic acid, '
maleic acid, malonic acid citraconic acid,
\ glutaric aad, crotonic acid, sorbitol, glycea-ol . 105

R* - . diglycerol, dextrose, manmml, tannic  acid,



wherein X represents an oxygen or a sul phur which the ethyl ene-providing
conpound is 2- 95 atom

chl oroet hyl - tris(p - nethoxybenzyloxy ) - [err] represents
a haloethyt—tatopropyl— or silane or chloroethyl - tris(2 nethoy-
phosphonoet hyl ‘radical; apd—""" et hoxy) - silane. 50 ,
[err] ) may be the sa er- 10. A nethod as clained in any of
t he \W@h ent, mﬁm Mﬂﬂ \“‘chl orine. atom a bromne preceding .
clai ns, | ich th 100 atom the group

[err] - - ocitric acid 75_
tartarl C- am-ez——g HeeRe—aet— = _’505’331 —
aconi tic acid; LMQF%G’E, amig |oxihagpic apidy jmater CI G‘fb"“y"‘c acid, a PdY“'b‘”‘yhc acid or aN
mal ei ¢ aci d, mal B B A R e esbod.as claimed in deim 21, in
glutaric acid, Cli es febchmine QfilbticQlcid, ycamehl the pfisphonic .acid - derivative is 2-
di gl ycerol., dextﬁqﬁ i pdlemilol glycanncthylm-d MybphosphMc acjg and. - the chelanng 65_,__
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