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shoul der - rount ed power machi nes which effect satisfactory coverage of
foliage of tall rubber trees on hilly terrain offers the only practical and
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leaves -as an :effective. spore—suppressant, the fungicide prevents rapid build-up of.
conidial _ inoculum . and - consequent widespread ‘secondary  infection: ‘that typically:
characterise an. early critical stage of an epldemxc-scale attack, Hence,- good. contyol :
* of, Oidium SLF with the composition of the invention can be achxeved with a. lesser 35 L
55 nurnber of applicatich rounds. For example, We have found that in low-volume spray- o
ing or fopgging with the composition of the invention, a maximum of 3.rounds at 10~ -
to 12 days intervals are required as compared with 4 to 6 weekly rounds in'the case
of sulphur dusting. Spraying or fogging with the composition. of the invention, more-
over, ensures little or no risk of wash-out by rain. Using the composition’ of the_ . 60
60 invention,. therefore, better and greatér consistency in the results are produced. This
fact is well brought out by the greater increase in yield -of- rubber, up-to 13% as’
compared with the untreated trees, shown in plots sprayed or fogged at low volume
usmg the composntlon of the invention as compared with controls dusted wnth sulphur a
he systemic. fung1c1de used in the composmon of the ‘présent invention is oné" 65
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have, extremy waxy surfaces not easily wetted by water-based fungicides.
G ls in oil-based fungicides increase the dispersion of the fungicide on
| eaf surfaces and at 30 30 f- the
fungi ci dal conponent by the | eaves. Particu--larly when a surface-active
agent |s *added to the-oid., its dlsper5|b|I|ty can be further enhanced to
ef f ect a HBX|nun1dep05|t|on of -'spray droplets on the | eaves. W. have
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N-tri decyl 2, 6 di nﬁbéwdur m)r phol I ne” has been used success-

A preferred composition comprises: - 50
~ Shelilex 214 NC . 94 to 99.8%
Triton X—45 0.1 1o 1.0Y,

Tridemorph (as a 75% -
emulsifiable coricentrate) 0.05 to 1%, for spraying and up -
, to 5%, preferably about 3%, for -5
fogging. = . .

The following examples illustrate the invention.-
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: Example 1.
Preparation of the Oil-Based Fungicide. )
60 (2) Screemng of fungicides for spore-suppressing activity against O.heveae. 60
_ A number. of systemic funglcxdes were ﬁrst screened n vitro for their actmty :



5 fully. This material is available comercially under the trade name
Calixin which 5 contains 75%tridenorph. The |ight hydrocarbon oil used is
= | ess volatile than
wat er and which is non-phytotoxic to young rubber |eaves. To ensure
non-phytotoxicity a well refined oil will usually be-used” Gls which are
- e si- 10 fiable are preferred. The oils sold under the trade .
d%%gsltrade mar ks Sunoco Sun- 10 spray 7E, Shell Mscible Wite G- and
If4 ex 214 NC have -been usedlgggggssfully Al these orls aqe o/
5TV o' o le n e EX 2 NE red on a
: epe ere ‘chufified sus : - le
%@ atidhs ? Foh Ridgitided W4 eh'&ﬁngsnora'gﬂ and. t o
enhance thesmlmﬁx” Hh -sprayerpﬁrtrsrb&thlswrfayes@ ddtd’d&d@gdifb-eﬁlléaﬂﬂﬂofdbu’l’mg appl i cation
it is pref éﬁrle't!d ﬂas a‘ilos'edmm mrre'dFisc replidate leaflegs, alls'wg onegetjspreedide a surface
g“ é’fhager?t, ‘when

active gt
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phyt ot oxrc m Thtte waroerdamwof%é 15 @lnpil teuas&d,b Qarvadable .
Gener ally IOf nees 5 vupbﬂessed@rtuﬁahﬁanﬂrpevag:dmtycdudmm oni¢.. The
surf @ act"tl Yagre'ﬁtth“'@cffgﬁilﬂmﬂf!'oand  heopigydazals peovedoR be cxglibpathas Bten used

- successf ul B i s material i s -bi odegradabl e, 20 oil-sol.ubl e and nonivonic.
1t is connercrally availabl e as 100% raterial under the trade name Triton
X-45. W envi sage that the fungrcrdal conposi ti.on of this invention will
usual |y be applied by, sprayrng and/ or foggi ng.. W expect 't hat where the

fungi ci dal - conposi ti-an .25 ‘i's sprayed, conventi onal ground ‘based
sprayi ng equi pnent will usually be used. Air-- 25 borne.spraying can be
used but, as i-s ‘nentioned above, this-will not usually be com mercially
practrcal because of the nature of the terrain.- Typrcally, presently
avai |l abl e portabl e power sprayers will be used. In this type of ‘spraying
the fungicidal com position is sprayed into the air- fromground |evel and
drifts up towards the canopy 30 ~  of rubber |eaves. Wen the fungrcrdal
conposition is applied by-foggrng this wll .30 usual.ly- be done from

f oggi ng apparatus which 'being, at |east at present; rather nor e bul ky and
heavy t han portable sprayers will be nounted or "t owed by a suitable

vehicle. This may pl'ace sone restraint on thé terrain in which fogging can
be used but even-in. fairly hilly country f oggi ng can be useful because i‘t
can be operated to cover nore 35 trees per pass - than portable sprayers.
Sui tabl e fogging apparatus is COnnercraIly . 35 avail abl e, - produci ng the
fog by a thermal fogging technique, although other techniques.for fog
production may be used. W have found-that the preferred proportions of :the
constituents -of .the. fungi- .cidal conposrtron depéend sonewhat - on whether the
conposition is intended for 140 .. spraying or. fogging. The' di ff erences
relate prrncrpally to the. proportlon of: fungicide .40 used. The anount of
fungi cide is thus preferably in the range 0.03 to 596by merght of the *
conposi ti on. For spraying the nore preferred range i's 0.05 to 1% and for
fogging 0.1 to 5% optionally about. 3% The. anount of surface active-agent,
when used, is.generally fromO0.1 to 1% by wei ght of the cenpositioen. The
remai nder of .45 the conposition is usually the non-phytotoxic oil ;
typically conprising from94 to 45 99.8% by wei ght. . Other materials guch
as antioxi dants and col ourant’s may be incl.uded provrded they do not nake

t he conposition phytotoxrc However, we have not general ly found it
necessary to i ncl ude such naterrals in the conposrtrons of the inventi‘on.



50 A preferred conposition conprises:

50 Shellflex 214 NC 94 to 99.8% Triton X-45

0.1 to 1. 0%Tr|dem)rph (as a 5% emulsifiable conceptrate) 0.05to 1%

for spraying and up to 5% preferably about: 3% for fogging. The follow ng
exanmpl es il lusjrate the invention. Example |. Preparation of the Q | -Based
Fungi ci de. 60 (a) Screening of fungicides for spore- suppr essi ng
activity against O heveae - _ .60 A nunber of system c fungl Ci des ver e firse/,
screened I\D)Vlgl‘o for their. act| Vi ty S
1, 596, 262 1,596,262 4 against heveae The
various fungi'sides were errul Si fi ed _or. suspended i n distill ed - -water at
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"Shelltox"' hand-sprayer an to both surfaces of detached 7-day-old |leaflets

of the PB 5151 and ther| akl gwed to-dry in-air. Five repllcate_ eafl gt s,
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showed fhat of thegll flungi g des tested, 9 were acti ve agai nst{ hevg¢ae. O
t hese, 5 suppress_e_]g_ermnatl O _ang-—preventedTycetat—growtir-+6—— . but
only 2 of them tri entr-_gmaend a benzi mi dazol e, proved to be excel I en§
anti- 10 sporul gt s. SBE1, $96, 262 Jerid 2 %23 58 2z 3|3
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for phytOtOXICIty %ThetesL.V\/as it arty carTed out—omteaves—of Ll Bne PB.
5/ 51 grown in potsX The b'g'iu ngs-were pruned back at staggered time :‘36
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EFFECT OF LOW VOLUVE SPRAYI NG OF M NERAL O LS ON LEAVES OF PB 5/51 CF
FOUR DI FFERENT AGES Phytotoxicity rating at age from bud-burst Spray oil

_2-.3 days 3-5 days 7-9days 10days Sunoco sunspray 7E Shell
M sci bI e Wite G| Shellflex 214 NC BP Spray 'Gl" BG 65/ 100 BP Spray 'O |’
.BG Prorex 37 (Trade Mark) Diesel ene Pﬁyt ot oai ci ty» ratig. - Leaf as
no I + A few translucent oil spots vis'ible under hand-lens only ++ .Many
ne ic oil spots clearly visible +++ Confl uent spots and | eaf def.or mation
++++ Leaf withered away * Defoliaj in two vveeks 10 The\r,esul ts
( Tabl d.ihat fhe Q_f - et dro- 10
car bon oi | e‘.b) Tessdrmve' talprid®, Shel| M SCI ble Wiite Ol an d Shel | f1 ex
214 NC wer %Fft\)’@f "EFé’é "%}”st’lﬁt%w &k%&l a";}’gs Sunoco
Sunspray 7 ve@ t Q-IIB 1by f
-prohi @i ti veadeyhs @0 2at4Ske Sﬁn@}e} thisml ﬁ avilly fr&n&lel m&svp‘ td 9 ce tshat of
Shel | f1 ex 2gick N@essi}fhmsm mde Ab72 dpany  furt her

experi mantérrg?@non A he 0| eof ﬁgdglﬁmt"ﬁﬁ W@ﬁq’é?"ﬁﬁedrﬁylaﬂemm des.

15 (c) For ase ungi-ci de Attenpts were made to prepar e
stabl e sprayabl e enul sions in Shel | flex 214 NC with the two m | dewci des
showi ng anti-sporul ating -activitTABUEZined in the in vitro screening test.
However, “onl y 'CaEFREET ?&LLW% %W $ 75% tridenorph 20
as an errul si fi abl 8“&8‘6?5%9? /f Eogg‘.ﬁﬁ (ngg stable, clear emulsion
with 2 2 - AReentrations
fromO0.05%to_1.0% active ingredi h!tt°t° tla f‘@_f ust | - sol ubl e,
ani oni ¢ SBP¥8te active agent zlgf’ 1}@ ysatl Aoki “Sﬂ)%% -
concent r sdnb&®Sanspif1ENCed stgbil+ty of the emy si-on "dufing storage for up to
. .12 nonth t ence jof any sgparation of_the fungicide from 25

the oil. §‘1 H\%?ﬁ’g’l‘éﬁw égn wi th. . %o surfact ant jadded, there was. a slight
sett|ingsidumex NANC25 Calixiyg fremthg oi#l. I'nl addi ti on, the addition of
0.1%to ﬂ;p%‘y ﬁhts%rksyl o> to{the fungifci de- oi I{ emyl Si ol_'aLsQ_ caused ready
br eakdown of € spray into|many norg. dropletjs of snafler size, when.
t est - spr BY Spkap0iltRG 408aves i § pote by [mear¥ off a **8fiel | tox" hand-sprayer
(Table 3 11, §+96 262 TABLE 3

EFFECT OFfo(AR Z)T.‘J's"""l“f-?f‘BEl\/mP FORVULATI ONE on | SPRAY CENSI TY AND DROPLET
S| ZE ON bi=édte® Density of s ray+’ch*"dp| et g+*’ ME&t" s) zetof .

Phytof.oxzcxty ratmg . = Leaf as normal .
+ A few translu'cent oil spots ‘visible under hand-lens -only’
++ Many necrotic 011 spots ‘clearly v1s1ble )
o 4 .,onfluent spots and leaf deformatlon
| FH+t Leat‘ w1thered away .

* Defohatlon in’ two weeks

10 "~ The results (Table 2) showed that the 3 relauvely well reﬁned araﬂimc hydro- 10
carbon oils — Sunoco Sunspray 7E, Shell Miscible White Oil and Shellﬂex 214 NC
were relatively safe to use on the young rubber leaves. Sunoco Sunspray 7E, an
imported well-known agricultural spray oil, is prohibitively costly while Shell Miscible : ®
White Oil costs twice that of Shellflex 214 NC. The last oil was therefore chosen for .
15  further experimentation as a possible carrier for the prom1s1ng mﬂdewcndes T 15

(c) Formulation of the ofl-based fungzclde
Attempts were made to prepare stable sprayable emulsions in Shellflex 214 NC
with the two mildewcides showing anti-sporulating activity cbtained in the in vitro
screening ‘test. However, only Calixin (a clear oily liquid containing 75%, tridemorph
20 - - as an emulsifiable concentrate) was found to form a stable, clear emulsion with 20
Shellflex 214 NC when thé fungicide was used at concentrations from 0.05% 1o 1. 0% :
. active ingredient. The addition of an oil-soluble, anionic surface active agent, Ttiton
X—45, at 0.1%, to_1.0%, - concentrations, enhanced stability .of the emulsion during _
. storage for up to 12 months with no evidence of any separatlon of the fungicide from
25 the oil. In the emulsion with no surfactant added, there was a slight settling down of 25
Calixin from the oil. In addition, the addition of 0. 1%, to 1.0%, Triton X—45 to the :
. fungicide-oil emulsion also caused ready breakdown of the spray into many more
_ droplets of smaller size, when test-sprayed on to leaves in pots by means of a
“Shelltox” hand-sprayer (Table 3).



on | eaf surface spray dropl ets Fungicidal formulation (No./10

cnjerr] (err) O .05%tridenorph in Shell 214

NC al one 135 _ 383 0.05% _
tridenmorph in Shell 214'NC + 0.1% TritonX-45 . 274
258 0. 05%tr| dermrph iri.Shell 214 NC + 1. 0% Triton X-45 ‘

501 . 259 Exarrpl e |l Evaluation of the Gl -Based ;
Fungi ci'de. (a) Test for therapeutic action and residual properties of the @

0i | - base icide. 5 ' To asse effect of the fungicidal 4
fOI’ mJl atiQO);] a a| nst O d_| ||m_| rlfﬁ—f 1 NN nn%%gé%m

Shel I flex 224,NC with 0.1% Triton X-45- auaes,3 and the oil carrier al one,

were sprayed by neans of a hand- s eaves of PB
5/ 51 QPOV‘% in %Ots The BFERRA &Y, ﬁf‘%ﬁﬁ%&%@%ﬁé@%ﬁ%ﬁﬁkt he open for 5

days. The treated Ieaves were t en: detached and washed in running water for

10 2-3 . - of—te at ed
o T o

wi th O di um and 10 i ncubat ed- fo.r

spor ul ati on. TheFJngithapﬁ,mﬁngl at [ on was (§ SBTME TABLE 4 E
TRI DEMORPH. | N - SPORUCE ON~BY DOV HEVEAE

Sporul-ation int eg;1 &E)“Eg days eat ment 383 :
(coni di ophores/ co ony‘s e tri denprph in Shel | flex. 214 "NC . 7..0.
Shel | fl ex 214 N« &57otméemorph in-

- 57.4 Untrgated control
61. 2 There was sgff IT %ﬁ(t__z,ypt ake of the oil-pased fungifide hgsthe young .
| eaves to 15 great y reduce-t

he rate of sporulation}(Table 4). (b) -
Field test for.p 95[”’% oenhty and cpverage. Tests were carried out on young
Ieaves of differ ‘b, _ggl 12- yea[ - -old RRI M;oZOl trees.| St ablxgenul si ons of

1.0% tridenorph -
added and in oil -vvater emul si on (50 50 vol ume) A dye © 20 20
(V\axol ine Red - Trade Mark) wasg %ﬁged ng Iemlg.l Lans at” 0.1% -
0! ~Baséd C
concentrati on. FOFaFQgp%ItMé}WLC ob g,,ﬁa 9;;. ogjbggp&);;@;gdeal o)
included in the test To SpEstiithe ¢f3@ dfdbe Rugicidat Gormulirioh aikakBe Didtund ihfetonamd 10530
amw th a notori zé@vemtnﬂemvmhmrﬁoé iy &eﬂﬂemﬂl‘l bI@er b Brittna¥—45 ndded, The

sprayer was carri l veso %"" ??F’gf‘gf?sstgkﬁ%m \QE'QVC; osgﬂ’é‘@é e tree

- 45

rows at 2.3 km perfo puiys Rgve nd was ing wa
spraying, reg angml—asr mhhﬁﬂaﬂle ﬂleﬁtwmtnﬁd&ﬂded:)uﬁh Onidlindt ml I ooms
(20X28 cn) were h lmn wasa]'isms tmler h@rnghmscommys for ppoputetio3OTIR rafe of

'TABLE 4

EFFECT OF TRIDEMORPH IN SHELLFLEX 214 'NC ON
. SPORULAT[ON BY OIDIUM HEVEAE -

Sporulatxon intensity at 12 days

" Treatment: _ (comdlopheres/colonv)
0:3% tndemorph in- T - . '
~ Shellflex 214NC o .. 10
Shellflex 24NCalone " 57.4"
‘ .. Untteated conttol 1 R B
* o There was sufficient uptake of the oil-based furigicide by the young leaves to 15
15 greatly reduce the rate of sporulation (Table 4). _ -

(b) Field test for phytotoxmty and coverage.
. Tests were carried out on young leaves of different ages on 12-year-old RRIM
701 trees. Stable emulsions-of 1.0%, tridemorph were prepared in Shellflex 214 NC
with 0.1%, Tnton X-——45 added; and in oil-water emulsion (50:50 volume). A dye 20
20. (Wazoline Red — Trade Mark) was added to the emulsions at 0. 1%, concentration.
. For comparison 1.0%, tridemorph in water alone was also included in the test. Spray-
ing was carried out between 6.30 am and 10.30 am with a motorized mini-micron
sprayer, Wallace Shaw Bombay, India. The sprayer was carried on the shoulders by
two .men who walked along the tree rows at 2.3 km per hour delivering 11.2 1 per ha. 25
25 - Before spraying, rectangular pieces of paper markers stretched out on wire loops
(20)(28 cm) were hung on branches at heights of 15.2 m and 30.5 m.



1, 596, 262 8 The intensity of spray
deposit on the paper markers recovered at the two heights was evaluated in
the | aboratory by obtaining the nean nunber of. coloured droplets under a

st ereo-m croscope. For evidence of phytotoxicity, |eaves at three to five,
seven to.nine and nore than ten days from bud-burst were. sanpled_on the

third day after 5 treatment at the two heights and simlarly éxam'“’hgad I n
the_Il aboratory, o 5 Based on the relative nmean nunbers of . spray
-d gg ets deposited on unit area of the paper narker's at the two heigbts,
1\W%_1?idegprph in Shel £X ALARS-282 1 ai ned the gre .cal hei ght

2 ] dl 1 UL Cdl € v C
(Tabl e 5). AtTi8On®nsity ofi spey gepbsitim thiy mpir atagkeny aecovt@d enthe worheiglgbserved, this
bei ng consPHCTBaRIfe e by svwnas os ot pietes of et 90~ fungi ci de
i N Oi | - Wat & i UAH Shord har IRHVGNA from Kl bk Cre seRbIEd or Mo Wil deiPatRt age at both 10
| evel 5 of  trstmet Oy twoheiphR I Andtsivilaiinexdfin@l in alle@aboratotyl | denor ph spray was not
det ect-ed at IBWQHH(@C rrlagfiromean amwbeys of sprat dropltBgposited-grrg@@Tara@pf | O VOLUVE

GROUND. SPRAYI TRADE gights I Ga ATION. TO
SPRAY' Cﬁﬁg 4 3‘9%’@% :%&“@Xy%h %@gﬁm Fungi ci dal
f or mul@t i ofungicide in oil-water emulsion, Ifowéber)lachieved &5 Bdh -poorks Ei¥erhigei atl oI Ph-10N
Shel | f1 ex- g&ds(@e canopy. Formulated in water alone, tridem@(pR spray was not ddtécted 996t r i denor ph i n
Shel | f1 ex 218 RgRER APy 85t 50) 5 - 150 37 1.0%
tridemorph in water alone - 81 -0 (c) Field eval uation of
fungicidal formulations against {TWBLBisease. 15 © - During the 1973 .
di sease season grppRTIgH POV VM 6ROSAISISREAYRRE opeFgpaRIRPed out 15 on
mat ure PB 5/ 5 IN THREE FORMULATIONH INRELAJIGN #OAPRAY COMERAGEIAYear - ol d st and
~located on hilly terrain i n CBASANPPXEFIGHSenbi | an, and the second was on a
12-year-old flai_planting on Fstate R in South Perak where the disease is
endenically severe. In-both trials, | o of ety &playicnt) Wit h three rounds
of 1.0% tri denErqsiridah fogplatiopj ex 214 2 15.2qc dusehded in the same carrier
~oil, at.10-12 day JidkmShl@ S, was conpared with | 20 3-5 rounds of sul phur
dusting at 5 t Sheliflebei914iNQ er val s. - Each [t r.eastzent{ compri sed three to four
replicate tappi '39;tE:?eﬁslésh-%shﬁ&QéxSo‘O trges. Sprayi ng and dusting com menced
. follow ng the gi‘;r _witeC@o:s@nce of an ijnfecidoan jper hpd as deduced fromtem
perature and hunidity records. . The intlensity of] O dium SLF was assessed by
weekly 25 - _10%gidemongh it watgrafpngi seaded | Hved colPected throughout the
di sease season in three 3.5 25 [err]-wire nets placed at randomin the
interrows of each treatment plot. The thickness of. ‘the devel opi ng canopy

was esti rra(@dpfdéiﬁai af dengicidalt formraklati@n afabtstathe difeaset he fortnightly yield of

_ g . w0 {5l : 4o re 1carri .
the céht rlaLn m SE.%"Iigei?rsé;gatf%&?é;ge ﬁ was oa_‘a 12—}%&'—0%’ stahallma‘gg dayss using the
cup coagul g hill{? cdtf “coastal Negri Sembilan, and the second was op a 12-year-old flat .
1, 596, 262 planting on Estate B in South Perak, where the disease is endemiéhlly severe. In both o
trials, low-volume spraying with three rounds of 1.09 tridemorph in' Shellflex 214
20 NC suspended in the same catrier oil, at 10—12 day intervals, was compared with 20
3—5 rounds of sulphur dusting at 5 to 7-day intervals. Each treatment comprised
three to four replicate tapping tasks of 400—500 trees. Spraying and dusting com-
menced followmg..the first occurrence of an infection period as deduced from tem-
perature and humidity records. The intensity of Oidium SLF was assessed by weekly
25 . counts of fallen diseased leaves collected throughout the disease season in three 3.5 25
m? wire nets placed at random in the interrows of each treatment plot. The thickness - '
of the develppmg canopy was estimated using Haines’ metbod. On Estate A, the N
fortnightly yield of the central twenty-five trees was recorded in normal tapping days
using the cup coagulation method. ' ' . -




TABLE 6 EFFECT OF LOW VOLUME SPRAYI NG OF SYSTEM C FUNG CIDE IN O L AND
SULPHUR DUSTI NG, AND * RAI NFALL DURI NG DI SEASE SEASON ON O DI UM SLF AND
CANOPY DENSI TY, ESTATE A, 1975 Tot -t -

| eafl ets. at 8th week Treatinent R ) (leaflets/3 .Sm

(%9 1.0%teidenorph in Shellflex 214 NC . 280 '
77.1 Sul phur dustiig T 753 . " 62.4 Contragl—y:
1219" _ 50.5 *! Total rainfall frominfection day (23rd Feb.)(
to 31st Wprilg 432.2 mm Nunber - of rai NYsogggss: 27-out of a total of 679

days. TABLE Z~ERFECF—oF—O-vetivE—SPRANG-OF—SYSTEMCFUNGTCIDE TNTO T ;
AND SULPHUR-DUSTI NG, -AND *RAI NFALL DUR M¥!Ff SEASE SEASON ON O DI'UM SLF AND
CANCPY DENSI TY, ESTAEErECT b8 TowhvtiaMe sHRAYDNG oF sysTEMAO FpMGoepsi t'y di seased -

leaflets =~ at 8th WHERILTAND SURUR DUSTING, AND *-RAINP;ALL DURINGaf | ets/3.5 n) -
(% 1.0% tridenorph i nPISSASE PEAERY P SINEM SLE AND CANOPY DENSITY. "gos .~ . .
88.5 Sul phur dusti ng' o 1_0&1 : _ - 70.8 Control
2490 L ——Ag Tttt rrﬁ%ioééa{aguél 1T e\,ct§| (';Hddoryt.( 26th Feb.)
to 31st April: 431.6 nmm  Nunber “of rfiny. ma ot rTRLEatal of 64days.
Total counts of the faltsmenti Seased. .eaugjseleamé 1 O%t'rt?qﬁ'ermrph in

Shel | fFex 214 NC tprpemost—effectrve T reducrmg—tgaf—f=t—Tabtes 6 and
7). This was subseéile ftl‘;iez“i‘f.“"?gl‘ent |y reflectedgg n' the thigkgst canopy
retained in the treatnment plot. Mrefsignifi- 5 captty, this fungicida
formul ati on stood Byiphunbistingagai nst shing B$# rain phichéddcurred - :
frequently during ghe.peri od of spraying on,papeth the estghgs: The results
of sul phur dustin Bot ' ; VAN~ B0 yt-a-R——ere poor
besi des bei ng err ati1TowaOmnidftal fb® infectib\@y 3334 B WBNY: Mpii: Y3221 £mj NCr eases
recorded over the t \hunbesof thiyiy days: 2homioha fogaliobdl davem March 1975 to February
1976 in the tridenorph and sul phur 10 treatnent plots were respectively .
13. 0% and' 0. 6% over the- control (Table 8. ~ 10 = ' o
1, 596, 262 S oo L ,‘:0 TABLE 8 EFFECT OF

LON VOLUME SPRAYI NG OF 1. 0% TR DEMORPH 1A} ESLELLFLEX 214 NC AND SULPHUR

DUSTI NG ON Yl ELD, ESTBRHEE _OE&M-MME@WII&(HOF ISESS_FENH?WN eihd %
di f f er ence - - INOIL AND SULPHUR DUSTING, AND *RAINFALL DURING
'DISEASE SEASON ON OIDIUM SLF AND CANOPY DENSITY,
- ESTATE B, 1975 .

)

Total fall of ‘Canopy density”

: . diseased leaflets at 8th week
Treatment o  (leaflets/3.5m? o (%)
1.0% tridemorph'in"-'- . o : N G
Sheliftex 214'NC _ 806 - - 88.8
‘Sulphur dusting” | 1014" -8
Control , 2490 - | 499 '

ok “Total taiﬁfall from infection ‘day (26th Feb.) to 3-1s_t.'A§til.": 431.6 mm. -
: Number of rainy days: 33 out of a t_qtal_ of 64'days. - BRI '

. o Total counts of the fallen diseased leaves showed 1.0%/, tridemorph in Shelifléx
_ 214 NC to be most effective in reducing leaf fall (Tables 6 and 7). This was subse-
5 - quently reflected in’ the thickest canopy retained in the'treatment plot, More signifi- S
. .- cantly, this fongicidal formulation -stood -up. well against washing by rain. which

occurred frequently during the period of spraying on both the estates. The results of
 sulphur dusting' in both trials, adversely affected by rain, were poor besides being
. erratic. On Estate A, the average monthly yield increases recorded over the twelve-
10 - month period. from March 1975 to February 1976 i the tridemorph and sulphur 10
S treatment. plots were respectively 13.0% and 0.6%, over the control (Table 8). '



fromcontrol 1.0%tridenorph in Mnth Contr ol Shel I flex 214 NC

Sul phur dusting' 1975 March 28.0 27.5- 1.8
25— 8-6Apr+H— 33—% 36—3+—+9. 1 29.8 -10.0 My
36. 6. 39:9'+ 9.0: . . 38.3 +.4.6. June . 35.7
39:6 +10.9 35.0- 2.0: July 36.2 " 41.9' w1k
37.9+ 4.7 August 32.1 39.2 +22.1 32.4 + 0.9-
@erﬂ)er - 31.2 38.3 + 22.8 *«..31:2° 0 Cctober \/
2.3 + 4. : 1 +0.7 \Y; r 18
3870 L2141 S i S [ O Noai.rfge oo, 71 1
24.9'+ 1.2 1976. January 20ABLES 24 .44 20.2 WA 21.8 +
7.4 Febr uaiggppet oF30W-vOLUME SPRAYING OF1.0% FRIDEMORPH IN SHRLLBLEXS. 2 Mean
+ 13.0 214'NC AND GOLPHURDPS NG ON. YIERRBMATEAgd?g trial : During the
1977 di sease season, one trial against Odium SLF was carried out 5 on

an. 18-year-old PB 5/ 63 pn Esieal 8616 (g/Ebe tabbiepdnd W gif@sddeon was on a gentle
5 undul ating terrain | ofated in. coast dkomhadca where G diumis habitually
severe. The fungicidal formuratf sed s.nmgde up of 3.0%tridenorph in
Shel flex 214 Ngwgth 0--L%<>I{:$itcn?s(2§;}§é‘%5%§§éﬁ RorsafpR@Qhftthg @ new power f ul
trail er - mour-ed—-herraFoeggrrg—reachtne—TART (T faCo—Sterling, U S’A)
speci fi cal | y915sMargduced| i 6543976 10273~ 48 usd on®¥&f % rubber, was
enpl oyed. Foggi gg;;of the gsk-bgsedsgungbai de %s 2nlH-omori ed out between
6.30 a.m and 10.30 am] the marchi ne. bei ng drifven_at 3-4 kph al ong -every
tenth row, deli¥&ring 4]53Fha.| Pridd® % 8% he tlr ealibfit¥® calibration of the
f oggi ng machi negj,p appl Yi ng.7t hel oi Isgkased: f ungi ci skowesocarried out to
estimate its effective yertical|and horizontal r-af#gﬁ‘ol, coverage. d ass
slides held in ¥ite loops 383 | wétd Hdlg on jbr abchés*bf sel ected trees
along every firghsf i fthh, shgnthf fisdbpeentth and 15.4wenwieth rows on either
side of the machine duriing fogg} ng at heights lof %,g 7 §n 19.8 mand 27.4 m
The intensity o?epf“ﬁ’ﬁ"’depogillz on th,é‘sé’l*i e"g recpver %I at the end of fogging
was eval uat ed i ochire | aorsamor y} by 3oBt«aias ng the sehn ®wnber of fog _
.dropl ets under a stereo-jm_croscppe...'.The results maribzed in Table 9
~ showed that 20 Novemigigq at3§‘3f.09 -deﬁg'soi'*tm%\'ﬂias obF ai %%ﬁ?'lrt he three heights
~of the canopy wbtdtmbdrs €f f2aetive 29.8raige extpndR4y+hbei zontally up to a
m ni mum of t OWS. 11, - et An: . " _ 1, 596, 262
11 TABLE 9 SreN dF 280 ol G288 3 pes b PENNE HEl aTs AND
DI STANCES FROM Fiidasf NGTVACHI NB3Distrence of sBi.sle $.2om machi ne

Nurmber of fog dh_ggil_ets/ rr ] +13.0° s 06

._ Example III.
Thermal fogging trial: i :
) -During the 1977 disease season, one trial against Oidium SLF was carried out
5 on an 18-year-old PB 5/63 on Estate C. The field in question was on a gentle - 5.
undulating terrain located in coastal Malacca where Oidium is habitually severe. The
fungicidal formulation used was made up of 3.0%, tridemorph in Shellflex 214 NC
with 0.1%, Triton X-—45 added. For fogging, a new powerful trailer-mounted thermal
- fogging machine, TART (Tifa Co., Sterling, U.S.A.) specifically introduced in 1976 :
10 for use on ‘mature rubber, was employed. Fogging of the oil-based: fungicide was 10 *
‘carried out between 6.30 a.m. and 10.30 a.m.. the machine being driven at 3—4 kph '
along every tenth row, delivering 4.5 1/ha. Prior to the treatments, calibration of the
fogging machine in applying the oil-based fungicide was carried out to estimate its 3
: _effective vertical and horizontal range of coverage. Glass slides held in wire loops .
15 were hung on branches of selected trees along every first, fifth, tenth, fifteenth and 15
“twentieth rows on either side of the machine during fogging at heights of 13.7 m,
19.8 m and 27.4 m. The intensity- of fog deposit on.the slides recovered at the end
of fogging was evaluated in the laboratory by obtaining the mean number of fog
: droplets under a sterec-microscope. The results summarized in Table 9 showed that
20 adequate fog deposit was obtained at the three heights of the canopy with its effective 20
range extending horizontally up to a minimum of ten rows. :



- . . |

Sl i.dB hei ght | 3.0 33.5 67.0 100l 6

134.1 above ground(in) Is't row 5th row 10th ro 15t h row
20th row 13.7 ' _ 23.0 21.-0 11.9 8.2
0. 19.8 ' 21.2 . 18.4 9.1 6.9 0
27.4 - 17.5 14. 8 : 9.5 3.1 0
‘Planting distance of trees 6.7 mx 3.4 mlIn the actual trial agai t he
ase, three rounds of fogging at 10-12 day intervals were conpa wth
weeklly rounds of sul phur dustind.S962638h treatnent. iocluding antlntreatef

contrs& , conprised 4 replicated tappiLR® tasks of 400-500 trees each.

Tr eat frent applications comenced fol] ow: iA geccurrence of an 5
nfect on perod s2ERRNAEOr LA AR RN () cCorde. The

intensity of QG dium was assessed by weekly counts of fallen diseased

| eaves cokeetetd—throughoot—tHhedrsease Seasom I tTee 3.5 [efrr] wire negs
pl aced at ra ‘T‘ﬁ;ﬁfﬁ;‘fm@terrom of e@ambkrlof ®3kBRis/Mh0t . The thickness of
t he devel opi ng ca V@b espH-fatedrio —t St ' metirod.

10 Total 8bdeiesghoi. th | lep J28vey Shdwed, 4 8] systenic
fungi ci de2oge ERUAPe of f eomil SR | By i eaf fall
(Tabl e 10). Thirs was subsequfentB.9 r ¢f 2&8t el i1A-9% t Bi2ckg¢st Ranopy retai ngd
in the fogge | ot . TABLE 1D ECY -%J RMg\y N SYSTEM C
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TABLE 1C°
EFFECT OF THERMAL FOGGING OF SYSTEMIC FUNGICIDE

IN OIL AND SULPHUR DUSTING ON OIDIUM SLF AND
CANOPY DENSITY, ESTATE C, 1977
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Treatment (leaflets/3.5 m? (%) '
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. in Shellflex 214 NC 571 86.9
Sulphur dusting” 946 71.3
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15 WHAT WECLAIM IS:— 15
1. A fungicidal composition which comprises an emulsion or dispersion of a
fystemxc fungicide in a light hydrocarbon oil which is non-phytotoxic to young rubber . -
eaves. .
20 2. A composition as claimed in claim 1 additionally including a surface active
agent. :
3. A composition as claimed in claim 2 wherein the surface active agent is an 20
oil soluble, biodegradable nonionic surface active agent.
4. A composition as claimed in either claim 2 or claim 3 wherein the surface
25 active agent is octylphenoxypolyethoxy ethanol.
5. A composition as claimed in any one of claims 2 to 4 containing from 0.1 to 25

1%, by weight of the surface active agent.
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3. A composition as claimed in claim 2 wherein the surface active agent is an 2

ol soluble, bmdegradable nonionic surface active agent.
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1 % by weight of the surface active agent. 1.,596, 262

12 6. A conposition as claimed in any one of clalms 1 to 5 whe

r
fungicide is tridenmorph. 7 A conposition. as el ai-red—i-r—any—en

1 to 6 containing ﬁ*@ﬁa—e—es—t_o_SA_b;u/\elght of thefung|C|de 5. 8.

A conposition as cl a| wherein the amount of furfgici de is fyem?,
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wei ght-,,
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PATENTS ACT 1949 SPECI FI CATI ON NO 1596262 I n pursuance of Section 15 of the
Patents Act, 1949, the Specification has been anended in the follow ng

manner: Page 1, line 6, after relates to insert treating rubber trees with
Page. 2, line 33, delete an oil-based fungicidal formulation that provides
insert that an oil-based fungicidal formulation can provide Page 2, |ine

37, after provides insert a nethod of treating rubber trees which conprises
applying to the rubber trees Page 2, lines 42 and 54,for of the read used
in the. Page 2, lines 45 and 46, delete a fungicidal conposition of the
invention insert such a fungicidal conposition Page 2, |ines 56 and 58,
delete with the conposition of insert according to Page 2 |ine 59, delete
conposition insert nethod Page 2 line 63, delete using the conposition of
insert according to Page 2, line 64, delete the conposition of Page 3, |ine
9, delete will usually be insert is Page 3, line 23, delete fungicidal
conposition insert nethod Page 3 line 24, delete applied insert carried out
by applying the fungicidal conposition Page 3 line 43, delete 0.1 insert
0.5 Page 3, lines 48 and 49, delete conpositions of the invention insert
fungi ci dal conpositions Page 11, line 16, after | . A insert nethod of
treating rubber trees which conprises applying to the rubber trees a Page
11, lines 19, 21,23 and 25, Page 12, lines 1,3,5, 7 9,11 and 13, delete

conposition insert nethod Page 11, line 19, delete additionally including
insert wherein the conposition additionally includes Page 11, |ine 25,
Page. 12, line 3, delete containing insert wherein the conposition contains

Page 12, line 15, delete having insert has Page 12, delete lines 20 to 22,
insert 14. A method as clained in anyone of clainms | to 13 for the control

of SLF'in rubber trees which conprises:;Page 1Z T1nes 23 anut 24, —detete—a
fungi ci-dal conposition as claimed in any:one of clains | to 14 insert the(?5
fungi ci dal conposition . Page 12, for clains 16 and 17, read 15 and 16 Page
12 line 26 for 15 read 14 ' Page. 12, PATENTRT trbete either claim15-or 16,
insert-any one of clains | to 15 Page 12 line 15 after a insert nethod as
claimed in any one of clains 1101SPRAEIGATION N@ 1394262°ATENT OFFI CE 14 June

1982 - In pursuance of Section 15 of the Pate 1040 sk e : .
Bas 00660/ 4 mamer: e atenis Act, 1949, the Specfication has been amended in th followng

- Page 1, Tine 6, after relates to in's'_'e'rt t.reatir.lg-rubber trees with

" . Page.2, line 33, delete an oil-based fungicidal formulation'that provides insert that ari oil-based

o _fungicid{a].formulat_iq:i can provide S C Co
. - 5;5;21; Ii:x:ftfze;af_ter provides insert a method of treating _rpbbqr trees Whic_:h"qomp_risés éppiYiﬁg to |
'. =comp'(;sition | 46, | ngl_cxdal composition of the invention insert such a fungicidal
- Page 2, line 64, delee the composition of 810

8 . Page 3, line 9, delete will usually be insert is S
~ . -Page3, line 23, delete fungicidal composition insert method -

- Page 3; line 24, delete applied insert carried t b i ingicida . o
;aage 3 l‘hf,'e 43, delete 0.1 insert 0.5 - yam?ly e .the_ fungicidal composition:
.- Fage 3, lines 48 and 49, delete compositions.of the invention insert funkicidal carmnetsinde
" Page 11, line 16, after I A speecs oo dons of the i ition insert png;c_xdal;':ompog,lgjom.
. the rubber trees aff'- A sert fhethod of treating rubber trees which comprises applying to
. Page 11, lines 19, 21,23 and 25. Page 12 fines 1 3 £ .7 . L o
- Page 11, line 19, delete additionally includirig insert wherein th ition additionatie vt
_ » line 19, PO y includinig insers wheréin thie composition additionally i
Page 11, line 25, Page 12, line 3, delete-containing insert wherein the cor'npositior'lI g::tagsmcludes '
;:_ge ;g’ l_1ne_15, delete havinginserthas . = = - S ' . :
8¢ 12, delete lines 20 to 22, insert 14. A method-as claimed in ant P P
- ;gntr;); O{"HSLF in.rubber trees which compnsis od'as chlme.d n anyone Of clms_l to 13 fOl' the
ge 12, lines 23 and 24, delete a fungicidal compositi SRR I L
" insertthe fungicidal composition. .+ oo > med in any one of laims 1 to 14
- _Pa_ge_ 12, for claims 16 and 17, read 15 and 16 ' ' o
: __II:age :2,- line 26; for 15 read 14" - S o .
Page 12, line 28, delete either claim 15 or 16, insert a of claims 1 to L
7 Pageld; line 15, after A insect rmethod as elay i apy_on:a of claims 1 to 15 TR '
CTHEPATENTORRICE - e angene of claims 163 12 wherin the
. MJune19s2 - o . o .Ba'90660./. "
e . s 4 '



