DEVI CE FOR UPTAKE OF GASEQUS STI MULANT FOR | NCREASI NG YI ELD OF LATEX
BEARI NG TREES - Technical Field of the Invention The present invention

rel ates generally to a device for stinmulating the flow of 5 latex and nore
particularly to a device conprising an easy to nanage and user- friendly
inflatable container with sealant for sticking onto the bark of |atex
beari ng Hevea brasiliensis and gassing apparatus for supplying |iquefied

conpressed gaseous sti F'Uﬁ Pk E @*]@E i quﬁld of the
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active ingredient (PatE@NCREXSINGYTERD OFAATEXIBEARING TRERS 92528; 1970)

was discovered as a latex stinulating agent in the sixties. The
i ntroduction of ethephon allowed the rubber planters, both in the estate

and smal | hol di ngTsaftiIFicldDfithe [R2aBohNe production of |atex (Abraham

1968) . Ethephon |atex stimulant, marketed 15 commercially in gel formwth
t hr ee concent r atThenpresent inkngon rélaigygammtaliots 2 higsich denstivulepng theaflawi of

wi dely used by the NR,industry.,Ethephon.is applied along the surface of
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into laticifer ousﬁ’tp?ssue roug pasted onto the outer

| ayer of the bark of Hevea trees induced nmarked increase in |atex
production. The jincrease_was hi gher than the 25 conventional stinulants such
as 2, 4-D and 2, 4Backergund ofithe Inyentien peri od.  Subsequent !y et hyl ene oxi de

bark necrosi o wh e Ea e e R R P O P Mo e e,

(Patent. No. 1281524; 1972 and patent No. 1192528; 1970) was discovered as a
latex stimulating agent in the sixties. The introduction of ethephon allowed the
rubber planters, both in the estate and smallholding sectors, to increase the
production of latex (Abraham, 1968). Ethephon latex stimulant, marketed

15 commercially in gel form with three concentrations viz. 2.5%, 5.0% and 10%
has been accepted and is widely used by the NR industry. Ethephon is applied
along the surface of the tapping cut by using a suitable painting brush. Ethylene
is produced through hydrolysis and pH change in the laticiferous tissue
(Abraham, 1968). '

20 Taysum (1961), a microbiologist, first discovered that ethylene oxide gas also
stimulated latex production in his studies at the Rubber Research Institute of
Malaya (RRIM). The gas which was supplied directly into laticiferous tissue
through a polythene jacket pasted onto the outer layer of the bark of Hevea trees
induced marked increase in latex production. The increase was higher than the
25 conventional stimulants such as 2,4-D and 2,4,5-T used during the period.
Subsequently ethylene oxide was found unsuitable as latex stimulant because it
was phytotoxic, causing bark necrosis which led to fungal attack. It was also not

cost-effective.



The need for a nore effective stimulant is of utnost inportance as the

Nat ural Rubber (NR) industry of Malaysia is plagqued with the problem of |ow
producti on coupled with shortage of tappers that has adversely affected

nati onal rubber production. 5 Research on the gaseous nethods of
stinulation currently recommended nanel4 REACTORRI M (Patent application No:
Pr 9200890) and RRI MFLOW (patent No: My 111156-A) was initiated by the RRIM

in 1990 (Sivakumaran, ~1991: Mohd. Ra i and Ahmad _.Zarin).. These net hods
of stinulation were g&ﬂgel}e%%rforc%r%og?g e%bvec%%uéﬁfqi%r?glu%?ﬂelg‘r%ﬁa%%?‘?u St i on.
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stinmulation. For the 15 RRI MFLOW net hod of stinulation, the first tapping is

to coomence four to seven days after fixj nﬂ}gﬁ of the components consisting of
a plasticappl i cat or, Repraach P& theugmserysandhedrrafoiimpating. corsplRestemrgadst t he
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the RRIMFLOW applicators are two types of glue, 25 |latex, a water sprayer, a
stapl er ahdl a scRIIMFLOPYr REACHIRIOVRRAMII metheds obuttinodatian | wat abdagdy ont o

e Ot Rl S . B S 80081 bbb o
| eakage. 3 stimulation components, low price of rubber, tedious procedures of fixing and
maintaining gadgets, availability of tappers and workers are the most common
problems deterring wide adoption of the gasecous methods of stimulation. For the
15 RRIMFLOW method of stimulation, the first tapping is to commence four to
seven days after fixing of the components consisting of a plastic applicator,
plastic tubing and inflow-valve. For REACTORRIM, the first tapping can be
carried out two days after the installation of the components. A flat and even
bark surface is required to fix the applicators of RRIMFLOW as uneven surfaces

20 lead to gas leakage.

The most important aspect determining effectiveness of gaseous
stimulation is that both the RRIMFL.OW applicators and the REACTORRIM
diffuser buttons must be leak-proof throughout the economic life of the gadgets.
The materials required to fix the RRIMFLOW applicators are two types of glue,

25 latex, a water sprayer, a stapler and a scraper. For REACTORRIM, a diffuser
button is installed onto the bark of the fevea tree using a button fixer and a
tapping knife. The gaseous methods of stimulation need constant maintenance to

prevent gas leakage.



The et hyl ene gas induced the formation of dry tissue underneath and al ong
the perineter of the RRIMFLOW applicator creating tiny gaps that allow
gaseous stimulant to escape. It is one of the main problens causing gas

| eakage imediately after gassing. The applicator is attached to the bark
by a special 5 glue while a mxture of glue and | atex applied during fixing
and routine nmaintenance carried out at binmonthly or quarterly intervals.

Ge |l i nt d i thly jnt I Simlarly,
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has to be drained out conp ore ap ation of gas stinulant by
detaching the inflowvalve fromthe delivery tubing. The presence of water

in 20 the applicator i|ndjcates the. occurrence of | o th
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rel ease of gas fromthe canister until the gas pressure in the canister
reached an i nef f ddtuserebpgrelo thehaierariioseusr mgmbrdge (MPM) attached to the outlet

valve of the REACTORRIM canister also stops flow of gas. Frequent

15 maintenance work at monthly intervals is thus required.

Rain water from trunk flow, and moisture from the evaporation and
transpiration process may accumulate in the RRIMFLOW applicator. The water
has to be drained out completely before application of gas stimulant by
detaching the inflow-valve from the delivery tubing. The presence of water in

20 the applicator indicates the occurrence of leakages along the perimeter of the
 RRIMFLOW applicator.

The REACTORRIM plastic canister can be removed from the tree during
the low yielding periods e.g. during the winter, prolonged drought or during the
monsoon period like in the East Coast of Peninsular Malaysia. The RRIMFLOW

25 applicator remains on the tree irrespective of seasonal changes. However,
RRIMFLOW technique offers more flexibility in gassing as the technique

~ employs intermittent gassing at 10 days interval. The REACTORRIM technique
involves continuous but slow release of gas from the canister until the gas

pressure in the canister reached an ineffective level. The canister of the



4 REACTORRIM can be refilled in the field or collected and brought to a
refilling center. A flexible and sinple gaseous stinulation systemthat
requires | ess nmintenance, cost-effective, easily available and suited to
the requirenent of 5 users seasonal changes is needed. The system nust be
sinple to fix and required little mai nt énance. The gassi ng procedures have
to be sinplified. The system should be nore convenient to operate, nanage

d i fri I : b i il . b
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Summary of the Invention
Accordingly, it is the primary object of the present invention to provide a
direct supply of gaseous stimulant to the Hevea tree using a device, to stimulate

15 latex production. The container is fixed to the Hevea tree using pliable sealant.

It is another object of the present invention to provide the use a rubber-
based sealant which is pliable and able to remain in the pliable form for more
than a year, as the main component for fixing the inflatable container. Stapling is
only required at the four corners of the container to reinforce the position and the

20 firmness of the container.

It is another object of the present invention to provide an easy-fixing
mechanism using pliable rubber-based scalant that allows flexibility in fixing the
inflatable container, which makes it easier and more user-friendly, easy to
manage and can be prepared by the users under the concept of DIY (do it by

25 yourself).



after the conpletion of installation of the device. It is yet another object
of the present invention to provide a neans for 5 easy detection of the
presence of gaseous stimulant in the inflatable container during gassing
until the next gassing, by |ooking at the shape and by manually pressing
the container. The container expands aft¥®r gassing and flattens when the
container is enptied. It is yet another object of the present invention to
provide sinplified 1Q fixin rocedures, allow.ng reduction of |abour and
i ncreasing the effici trféﬁebf“%tﬁﬁrq(i’é‘?céo IEFSAF R CRHRR fhpioxidert sYstam st ner .
I't is yet anothep)oRi ﬁfétsuﬁialytd'f%a%d%@ QffulAAY 8P Eshgte bRlcAMido ifRliately

mai nt enance procedures that effectively mnimzes gas | eakage fromthe
contai ner. 15 |t after theromplstipe pf wbjallationsd! thirdeyieeesent i nvention to minim ze
adverse bark reaction and difficulty in dismantling the container fromthe
surface of the bark allow ng easy operation in repositioning of the

container, if necessamyis jet ahGhiesbjantaiftie pekE@Chvaitichhe Rbeident memsefdii on
to provide a device that is reusable. 20 It is yet another object of the
present ifventi ofewolgiciondd the pessprce ehgeseeyssitiapylaniain the inflatably cenisingsd

(installation, i e : t . i |
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present i nventi opressing tpwiodeimr Chieaqataifdttexpanils aftef gdssingahd siuaéemvidnathet he
currently avail abl e gaseous nethods of 25 stinulation. 6 It is yet another
obj ect of the pr&YBHEET {FEWIFSn to provide a square or rectangul ar or ot her
shaped designs of inflatable container with rubber-based sealant to avoid
contact between water trapped in the container with the gas outlet because
prol onged contact wit Kk isayeranndet dbjeedof ¢hd peesedtf ingagipnoto ploeideSsistplifiad at i on
Process. 10 fixing procedures, allowing reduction of labour and increasing the efficiency of

workers when fixing the inflatable container.

It is yet another object of the present invention to provide simple
maintenance procedures that effectively minimizes gas leakage from the

container.

15 It is yet another object of the present invention to minimize adverse bark
reaction and difficulty in dismantling the container from the surface of the bark

allowing easy operation in repositioning of the container, if necessary.

1t is yet another object of the present invention to provide a device that is

reusable.

20 It is yet another object of the present invention to provide a device and
system that is easily managed (installation, maintenance and removal from the

bark) despite multiple installation over the period of one vear.

It is yet another object of the present invention to provide a cheaper but
more efficient system than the currently available gaseous methods of

235 stimulation.



It is yet another object of the present invention to provide a device where
the perineter of the contact area of the inflatable container is |ayered
with soft and pliable rubber-based seal ant or other types of seal ant
covered by a silicon paper or other non-sticky material. The gas entrance
to the inflatable container is 10 nmade Jb of a valve-free plastic tubing
attached at the centre part of the lower end of the inflatable container

which is connected to.a. one- val.ve the | owest .end of the plastic
ol 1very tubing. 1t 105t A Phig lrbdeERlRRbmudht Bl r Sals
provi de a gaseousectdigulilcanithdrhgdapéd dssipiy oL ehilsgibg cant@iAss Wit ARGbEPBRBE
conprising liquefied 15 conpressed gaseous stinulant in a canister which

can be used for S0 toravell pradt diehseasr watbhdragped 1 Hhretantainenyithnée gk very
the gaseous st motoedfis Wbasd, Boraly ol SHRA BOB0YE RIS et DbeBe "

t he gaseous stinu ses gradu y in
tissue, b#t the ptirasktoeprfedshe stinulant can be nonitored easily by gently
pressing the container or by |ooking at the shape 20 of the container. The

inflation of the container is an indicator of the presence of gaseous

stimul ant which is eagikYef £o0RRLERE gﬁ%&ﬁ' D¥n D EroYsR : delh unt
of gas required is up tIOXJZO cc perﬁga(ggg?] ; ang]%%ﬁe 1%angrlgi ng ao?e%ew evi ce
is sinple, by présspanigndtéreofsbalcambctoeéoobthgasfanile aodtadeaiinlaygretiheith soft
accunul ated water

i p the container det achj ng the one-wa | ve fromthe
ol 1very  tubi ng. SEsbPRHHE SRt eotitort BRer P preaig sy ot tanaPyedhd.
cheaper nethod Ofapcp bl BiteRhdREidFFhatedd). PRe EASININMNQPBNRL BHlaBBER cdYaikssKi | | ed
wor kers. 7 These "and ot her objeCts of the present invention are

acconpl i sheéd by madeipichgyvalvafteplastic fubing aftachebatribe cenpisinag ofitkd Wvesk endit ur al

| at ex conpri sing; .ap_inflatabl e container copprising at |east.a,layer or
mor 6 of o asti ¢ oF tsRlatsPs PhinE iR R QRBeGETRL Bhfafhartnd f el e
conpressed or ot bl of the Flasfic &dliv@aseeig. stinul ant; b) an exit point at the

rear of the container to allow gradual absorption of the gaseous stinul ant
into the laticiferous tissue;

It 1s yet another object of the present invention to provide a gaseous

stimulant that is supplied using a gassing equipment comprising liquefied

15 compressed gaseous stimulant in a canister which can be used for 3,000 trees per
canister. The gas travels along the delivery tubing into the container which

inflates immediately after filling up with the gaseous stimulant. The stimulant

diffuses gradually into laticiferous tissue, but the presence of the stimulant can

be monitored easily by gently pressing the container or by looking at the shape

20 of the container. The inflation of the container is an indicator of the presence of
gaseous stimulant which is easily recognized and detected by the user. The

amount of gas required is up to 40 cc per gassing; and the handling of the device

is simple, by pressing the sealant before gassing and draining the accumulated

water in the container by detaching the one-way valve from the delivery tubing.

25 The new invention offers a simple, user-friendly and cheaper method of

stimulation that can be easily operated even by unskilled workers.



c) a gas delivery tubing nade of plastic or polyvinyl chloride (PVC or any
other suitable materials; and 10 d) a one-way valve at the |ower end of the
delivery tubing. and A nmethod of increasing the tapping yield of |atex
bearing tree using the device as clained in any one of the preceding
claims, conprising the steps of: a) cleahing the bark of the latex bearing
tree to renove any dirt or particulate 15 matter; b) attaching the device
conprising the inflatable contain and its associ at ed 0 ents.to the
Crehned bar k. and ey PRChPRiRtug o BERR FURRCTT S dCHuRIPLPY SFHnE: Seoue
using the device in (b). Brief Description of the Drawi ngs 20 The

enbodi nents of the invention will now be described, by way of exanple only
with reference td dheceior meprmsipgrigerdnayichigy narsidater compyysing 1 shows t he

mai n features of _{he_ i.nfl e container for inulating |atex ..bearing
Hevea tree havi n&S cShpd aet%@%%ﬁaltn%éc%lrl%rssél}ﬁ gtl IF\%S%%?%JYC? °f H%fr? 8#1?1)‘%‘%%% RO gur e
2 shows the conponem£tiomadiditl tofdoatadloey eelninai ll’l?éﬁédlc&xﬁfie&se@cﬁifdtﬂéﬂtaiﬂlon
25 in rear view Figure 3 shows the conponents of the inflatable container
in their &onfigurat obgasepps Hingdanti ew. 8 Figure 4 shows the inflatable

cont ai ner positigne -.hJ e i E ew. Fi 0 he
i nfl at abl e cont ai?’ge(rgn%(g)lgi Oigﬁnagﬁ%o%a{ E@lﬁacs%gﬁf%gé%ﬁ%gwﬁ%%@g %Sc? cllhnéé%th\%\,i th a
short-cut tapping sysaseem tthpplant domheddtidifdionedtsvon in side 5 view. Figure 6

shows the inflatable container positioned on_high tappjng panel. (HO
combined with a §}10|atgaétf{“f’%¥§ptiuﬁ’@gs‘§}§‘%e%d plaisoer Behingl ekteBet K%H&@ £F 88Y)
with the canister g, g@8didQaterials; and

10 d) aone-way valve at the lower end of the delivery tubing.

and

A method of increasing the tapping yield of latex bearing tree using the device
as claimed in any one of the preceding claims, comprising the steps of:
a) cieaning the bark of the latex bearing tree to remove any dirt or particulate
15 matter;
b) attaching the device comprising the inflatable container and its associated
components to the cleaned bark; and

c) passing gaseous stimulant into the laticiferous tissue using the device in (b).

Brief Description of the Drawings
20 The embodiments of the invention will now be described, by way of example

only with reference to the accompanying drawings in which:

Figure 1 shows the main features of the inflatable container for stimulating latex

bearing Hevea tree having components of the present invention in front view.

Figure 2 shows the components of the inflatable container in their configuration
25 in rear view.

Figure 3 shows the components of the inflatable container in their configuration

in side view.



Figure 7 shows the inflatable container on the second (BO-2) and third
(BO-3) 10 basal tapping panels conbined with a half spiral (1/2S) tapped
downward with the canister for gassing. Detail ed Description of the

I nventi on Devel opnent and Field Eval uati on of Inflatable Container 15
Eval uati on on Hi gh Panel Field evaluatich of the object of the present
invention was initiated in year 2001 consisting of inflatable gas
containers nmade Qf a single pr. e layered.plastic, sheets. speci al
FUbber - based seaf e delouSvEF SRS curRher Bisfothahi Teng) albF B Siad
contai ner onto thgpywsurface of Hevea bark. These inflatable 20 containers

were fixed on the virgin bark |located on the first high tapping panel
(HO- 1), 15 cm abbigrparskbows|the inflegablc Somtpnenpedidoncd gint thefbasiletappivg rehelanel

of the short-cut t LNg.system Vi z one-eight .spira 1/89).. The |iqguefied
compr 6sseq gaseote BRI SRt fuhi S ket Aswrio et $4Fon:
net ered cani ster yiehapping is carried out 48 hours later. The first tapping

yields 25 ranged_from 480.1 to 760.8 gram of wet cup lunp per tappi nﬁ. The
yield in the seEune babpradhe edlatadle srntanemrasitsged oardyeh gringpary (HO) o

from79.0 to 127oguShPamtle dkyFeRTPE R baBEim PR JERGE, TRR) Pihor e

1). A simlar yi@edapRitd €igasyiag obt ai ned over the two year study period
(Table 2). 9 TABLE 1. PERFORVMANCE OF PROTOTYPES OF | NFLATABLE CONTAI NER ON
CLONE RRI M 600, Ping 7bpws tm milptahl congmpenshe sergndiBOpRbaed ek (Bp-3)

i nfl at abl t aj . . ' .
one- | ayer B4 pl acPial (P ERERNokitinc YAIEIE S8 /28 gbreBuoRiiln din
pl asti c. the canister for gassing.

Detailed Description of the Invention

Development and Field Evaluation of Inflatable Container

I5 Evaluation on High Panel
Field evaluation of the object of the present invention was initiated in
year 2001 consisting of inflatable gas containers made of a single or double
layered plastic sheets. A special rubber-based sealant was developed to stick the
inflatable plastic container onto the surface of Hevea bark. These inflatable
20 containers were fixed on the virgin bark located on the first high tapping panel
(HO-1), 15 ¢cm above panel BI-2 and 7.5 c¢m to the right of the back channel of
the short-cut tapping system viz one-eight spiral (1/8S). The liquefied
compressed gaseous stimulant was injected into the containers using a non-
metered canister. Tapping is carried out 48 hours later. The first tapping yields
25 ranged from 480.1 to 760.8 gram of wet cup lump per tapping. The yield in the
second tapping reduced more than 50% ranging from 277.2 to 459.3 gram of wet
cup lump. The average yield over one month tapping ranged from 77.0 to 127.6
gram of dry rubber per tree per tapping (g/t/t) (Table 1). A similar yield pattern

was obtained over the two year study period (Table 2).



2. Two | ayered plastic with sealant applied along the 10 perineter of the
gas exit (2.5 cmx 2.5 cm at the 117.1 rear and with a plastic tubing
covered with plastic cover attached. 3. Two | ayered plastic with seal ant
applied along the perinmeter of the gas exit (2.5 cmx 2.5 cm at the 127.6
15 rear with a plastic tubing with an infl ow val ve attached. 4. Plastic
applicator with sealant 77.0 The prototypes of the inflatable gas containers
were further refined and evaluated at the RRI M Experinent Station Sg.

Bul oh. The main inprovenents 20 were on the design of the container, the

di mensi ons of the I iy REY d the
quantity of the rumﬁggégg@m%ﬁgegﬁ%%@fbﬂ}ﬁ%gﬁ&ﬁéﬁ% t he
system were the nat CONTATNER O OTHIEERRIVMG00AP ANEL, Hox1| FIDEDSSS, t he

seal ant which could stick the container effectively for a | onger period
onto the tree. The weight of the pl RRIES §&sBWOH cm | ength and a one 25
way valve at the end was a problem The situation worsened when a | arge
guantity of water accumulated in the container, especially during the rainy
season. The cani St er use#rétotypes ppinflatgblt ben@areous sti nMul AveraRs/et Sg
i nproved. 5The current canister has a valve to regul ate |t hgM#lR2s® Off the
sti rru: ant.fLaboratory 10 test showed that the canister |re{53efl2008 gaﬁeous
stinmulant for up o AQC I Ol 5P paf L Was € Int he
field, the number 1(5f %?é&rﬁgﬁ%‘{;@gi Srr?gs V\%@rﬂe@ﬁfg&fgo{h%c cc of gaseoud
stimul ant per pressi ngrineteriodtieadedicper pressi ng was about 2000 to 3,/000

shots per cani ster—b5 FABLE 2. DEVELCPMENT AND_YIELD PROFI-LE -OF+NFLATABLE
CONTAI NER | N FI ELB- 48iwRiavessd aigstig s scalagtppiisorelons &Re RRI M 600, PANEL
HO- 1 10 perimeter of the gas exit (2.5 cm x 2.5 cm) at the 117.1

rear and with a plastic tubing covered with plastic

cover attached.

3. Two layered plastic with sealant applied along the

perimeter of the gas exit (2.5 cm x 2.5 cm) at the 127.6
15 rear with a plastic tubing with an inflow-valve
attached.
4. Plastic applicator with sealant 77.0

The prototypes of the inflatable gas containers were further refined and
evaluated at the RRIM Experiment Station Sg. Buloh. The main improvements
20 were on the design of the container, the dimensions of the gas outlet located at
the rear of the container and the quantity of the rubber-based sealant used. The
critical factors of the system were the materials used to make the inflatable
containers, the sealant which could stick the container effectively for a longer
period onto the tree. The weight of the plastic hose of 60 ¢cm length and a one-
25 way valve at the end was a problem. The situation worsened when a large
quantity of water accumulated in the container, especially during the rainy

seasomn.

The canister used for supplying the gaseous stimulant was also improved. The

current canister has a valve to regulate the release of the stimulant. Laboratory



Types of E&C Container g/t/t Duration of study 10 1. Prototype 127.6 1
nmonth 2. First nodel after prototype (2 |ayered-plastic) 153.4 2 years 3.
| fproved E&C (non-plastic material) 215.0 2 nonths 1|In Novenber 2002,

i nprovenents were further nmade to the caontainer involving the material and
the position of gas entrance. The materi'8l was 15 changed from hi gh

pol yet hyl ene plastic (HPP) to a materi al mhlch pernits the sealant to

attach the material kvvlt out,.chan t he @ns, 0

container. Origiharl® OWF%%BHas eﬁi{nrsgﬁcr ease% 8 ?O&ﬁeglrﬂqﬁ% é)ﬁo‘%Peftq krb%gottom
of the front se@tes@mggfortshetsc&f@al 1ﬂ®VasVHnT1]ﬁyaIIQﬂ£énﬁMd! vie- hirfeBerpbBstfbsiveose
protruding fromthe container. The position was | ater changed to the center
of the bottom s®&sFuss sietensd kot & ﬁégaaﬁplﬁwu@ulamzveé PrepaImg evas rsleapidaReti ¢
hose protruding I cmval ve-free plastic

t ubi ng was i nserﬁggeg%égvn%s%g %%bgh@?ggg%@%ﬁ&%mgte he same | evel of the

seal ed bottominner section of the container. The changes inproved the

perfornmanée of the inf | BABBEe2.conPEVId-OBMENTRANNRYHELD) & Idb 0K ned

conpared to the earli r uring
the two nonths eval ua |oﬁg?ﬁ§E %ﬁkﬂﬁmﬁ%%@ ap%“lsn%&g%t@as% Panel
The performance of the inflSERANGOR)CLONE RREMGMOPANELY H®1n bark of the
second basal tappinhg—panel (BO-2) was also evaluated—Simlar to the high
t appi ng panel, thd expl oitation Expss ehE&b Hontrinet he gagddus sPPﬁ‘!FF‘Hh?f isi ng
11 the inflatabl g container with either one-eight spiral (1/8S) .Qh
quarter spiral (1/4S) but tapped downward direction. Tapping was C rrled
out eithengon a gil@rs&otyasel of 1/4S or 1/8S or two pailEl.é but 1trapgkd
alternately namely ‘ d

on 4 ¥a1§ ower

adj acent to each dth&irstiedela at'ed |on 4 FEH ow
portion while the %%H%VE&F@ gg)ﬁeﬂgstﬁtm&t%l) upper O o SR AT

(t,t) or 1/8S (t,t]) e in contal ner” was pl

In November 2002, improvements were further made to the container

involving the material and the position of gas entrance. The material was

15 changed from high polyethylene plastic (HPP) to a material which permits the
sealant to attach the material to the bark without changing the dimensions of the
container. Originally, the gas entrance was positioned 1 cm above the bottom of

the front section of the container with a 2 cm valve-free plastic hose protruding

from the container. The position was later changed to the center of the bottom

section of the container without a 2 cm valve-free plastic hose protruding from

20 the container. Instead, a 4 cm valve-free plastic tubing was inserted from below
and positioned at the same level of the sealed bottom inner section of the
container. The changes improved the performance of the inflatable container and

higher yield was obtained compared to the earlier designs. No maintenance work

was required during the two months evaluation in the field (TABLE 2).

25 Tapping on Basal Panel
The performance of the inflatable container fixed to the virgin bark of the
second basal tapping panel (BO-2) was also evaluated. Similar to the high

tapping panel, the exploitation systems combined the gaseous stimulant using



approximately 20 to 30 cm bel ow the tapping cut(s). The first tappi ng was
carried out on the first tapping cut foll owed by the second tapping on the
second tapping cut three or four days after the first tapping. The yield
obt ai ned over the 10 period of two nmonth from clone BRI M 901, panel BO 2 and
BO- 3 was very encouraging (TABLE 3). TABLE 3. YIELD PROFILE OF | MPROVED
COLLAPSI BLE AND EXPANDABLE COTAINER IN FI ELD 19, RRIES SG BULOH,

SELANGOR, CLONE RRI M.9 PANEL BO:-2 AND BO- 3. ,15 Tapni nont h _Aver a
rerarks gl U/t NOVRTBEPIe SO8TTg5 - LaL SRe-Ciell AP, Gri Br Gt aat sps

2004 180.2 The ayessigsut tRpeddodudlaty dirkctioh JR@pingOwhsl Q4rritd bt/ &itHep 0BS54 . 9
20 g/t/t per gassing consisting of two to three tappings per gassi nﬁ. Mean
138. 1 Average ovénglewrangbat h4S aml/Be opdyeirenelarbub fanped sHemstebf npnralysUpP ect

i nventi on have b i qﬂ,ﬂ i i V] t S i kn.the
art that vari ousﬁgﬂgﬁgggs?cgﬁg tg%Pé’\éMr F%%?SI %Igsdd?%%?%@) ésaggjoz%ﬁsrlﬂ%vﬂ#\l/ﬁet ?({SISF\ can
be made wit hout dgpaipttungithaedionhte dpived pordiod witiptheafechite citndiRatddoat. thet 1S
i ntended to cover, in the %5 en?ed cl ai r’r}s all_such nodifications that are
within the scope“eferqriéon tlfon Lty or LBSHiths The nflatehls certamgr wap placgdi ng

tapping yi el d of ygaturahal atet, @@rmﬁ!b%me:th@lap@grgéaaﬂ(sgt 3k S50 PR bas

conprising at le ayer of plastic or non- str¢c materi contain
| ow vol une | i quetardedd oo tedest tapping berfollGwédbyrtlef segask@pging bnrthd setbnd b) an

exit point at the rear t he contai ner to al|ow gr al . orption of the
gaseogs st i mul ant?PPIRESYE HESS %%@f #@Fsc?&?r %}Pes@iﬁtt,appl g'a%le yield Obtaied over the
10 period of two month from clone RRIM 901, panel BO-2 and BO-3 was very
encouraging (TABLE 3).

TABLE 3. YIELD PROFILE OF IMPROVED COLLAPSIBLE AND
EXPANDABLE COTAINER IN FIELD 19, RRIES SG. BULOH,
SELANGOR, CLONE RRIM 901, PANEL BO-2 AND BO-3.

15 Tapping month Average Remarks
git/t
November, 2003 96.0 Frequent rain interference
December, 2004 180.2 The average tree productivity

ranged from 104.4 g/t/t to 251.9
20 g/t/t per gassing consisting of two
to three tappings per gassing.

Mean 138.1 Average over two months.

While particular embodiments of the subject invention have been

described, it will be obvious to those skilled in the art that various changes and

25 modifications to the subject invention can be made without departing from the
spirit and scope of the invention. It is intended to cover, in the appended claims,

all such modifications that are within the scope of this invention.



c) a gas delivery tubing nade of plastic or polyvinyl chloride (PVC) or any
other suitable materials; and 10 d) a one-way valve at the |ower end of the
delivery tubing. 2. The device as clainmed in Claim1, wherein the inflatable
container is square, rectangular or ang ot her shape, is a single or double
| ayer non-plastic, plastic, polyvinyl éhloride (PVC), rubberized sheet,
cellul ose, or conposite material with an exit point |ocated at the rear
section of the ig,fl,atable 15 container. 3. The device as clained in Caim1l
or 2, wherein th&1#M¥ atable container is attached to the bark of Hevea
tree or any | atex-producing tree, using rubber- based soft and pliable

seal ant or any form of rubberized sealant aligned along the perineter of
the exit point ahd dodenedonincheasingitdnipigryieldat adtupaldeiex ceOpBsingny
non-sticking detachabl e covfgr b1F conide devi ce .as ﬁb%itrreﬁaien og.gg one of O ains
1 to 3, wherein att&hn@h{UEHaC FRUPRFY SYEBIHNE She AP ha A FEL I by
lightly removing dirt Oﬁlaﬁm/m@teﬁar, to RadthinduvakduiiB ligaéfiencdrgressdt foaehepf t he
bark wi thout exposing the living tissue of the Hevea tree. 25 5. The device

as claimed in any one oforeyefigageons sgmulantiherei n a connecting plastic tubing

ech on of " thet of | S aprbes ! Ahe REPLE H05HRke LRGN LA SloldiBygent "€

del i very tubing, eitherthergageosk sghelapi atethpllakifemuetisf¥C t ubi ng or several
pi eces of tubing connected to,. each other, inserted to the connect] pl astic
tubing. 6. The deviEk ad 88} dFlRedy fybing mede sl Dliiks a7 AObHEYY shipadr (BULYOhst i o

delivery 5 tubing or té&gj&ﬁeﬂ%ﬂﬁb@ APRILLAEr suitable materials, such as

rubber, is attached to one-way valve at the | owest end of the valve-free
delivery 1@ ubi ng. 7d) Thaouewayaalys atthailomee dand ofitlye dativepftuttingi ns 1 to 6,
wherein the inflation and
2. The device as claimed in Claim 1, wherein the inflatable container is square,
rectangular or any other shape, is a single or double layer non-plastic,
plastic, polyvinyl chloride (PVC), rubberized sheet, cellulose, or composite

material with an exit point located at the rear section of the inflatable

15 container.

3. The device as claimed in Claim 1 or 2, wherein the inflatable container is
attached to the bark of Hevea tree or any latex-producing tree, using rubber-
based soft and pliable sealant or any form of rubberized sealant aligned
along the perimeter of the exit point and covered with a silicon coated paper

20 or any non-sticking detachable cover.

4, The device as claimed in any one of Claims 1 to 3, wherein attachment of
the inflatable container is carried out by lightly removing dirt or any other
particulate matter on the surface of the bark without exposing the living

tissue of the Hevea tree.

23 5. The device as claimed in any one of Claims 1 to 4, wherein a connecting
plastic tubing or polyvinyl chloride (PVC) tubing, positioned at the bottom

of the centre section of the inflatable container is connected with a valve-



deflation of the inflatable container nmay be used as an indicator of 10
successful gassing or stinulation and the need of re-gassing. 8. The device
as clainmed in any one of Clains 1 to 7, wherein the supply of gaseous
stinmulant into the inflatable container is carried out inmmediately after
the conpletion of installation of the cdAtainer while the subsequent

gassing is carried out intermttently at |east at 10-day interval. 15 9. The

device as clainmed in any.one of. Clains. 1 to.8,. wherein t Sin
apparatus consi ot's GFCACHIAY ddaredhty et e pieba Rlstept BF CIgng Phasveral
material which can %Qﬁ%@bﬂukhﬂ#&ﬁh@gb@@ﬂB&%&ﬁEQ;Qﬁ@ﬁﬁﬂﬁ)ﬁkhﬁhﬁ&ﬂ&g}ﬂmﬁ@ 20
bars (290 psi) pressure, or any apparatus that can regulate up to 40 cc of

gaseous stinmul ant p&bipgl se or per pressing. 20 10. The device as clained in
Claim 9, wherein the container has to be enptied from any residual
stimulant or air trapped prior to gassing by dismantling the delivery

tubing fromthe val defdeoepsadiimedtiiiingn 8f whBRiQ8% GNv¢-a8e platd delfpayal |y
pressing to flatten the front sectjon of the container until reaching  the
i nner reaf section &bipger dehingimpasde. of1any ather gwtablpepatesialis se¢hnpweebtieh idny

one of Clains 1to | Bevsenlant ml ssed t . : bar k
during the pressi ngag?‘:h)té{ﬁgtg% glrl]% }{@gctl gn&otfl&?ﬂgé&c%ﬁt %iii ﬁlgr%v%{%%g?gpﬁﬁgrces
t he stickiness of theéisgal ant to the bark to avoid gas |eakage. 5 12. The
device as clainmed in any one of Clains 1 to 11, wherein direct contact

between the exit point of the inflatable container and water collected in

the container ”79”‘1%%1@%:&;@5& OBirAdtCinahy %ﬁ@hi@l&ixﬂﬁ‘l% ?Fg«ﬁgeﬂmE LRdonyunl 1 ow

whi ch seeped t hrough the | eakages between the seal an e cont ai ner,
can be prevent ed, byefatainniofigthe hizflawbler cogapbetredyy ey ustids anrdad iimdjcatbe of0

Phe: one-vad) val ve | PHFESHD PaSe PEoier pSr i Mg o P devi co aa

claimed in any one of Clainms 1 to 12, wherein the inflatable

8. The device as claimed in any one of Claims 1 to 7, wherein the supply of
gaseous stimulant into the inflatable container is carried out immediately
after the completion of installation of the container while the subsequent

gassing is carried out intermittently at least at 10-day interval.

15 9. The device as claimed in any one of Claims 1 to 8, wherein the gassing
apparatus consists of a non-metered or metered canister or any other
material which can contain liquefied compressed gaseous stimulant up to 20
bars (290 psi) pressure, or any apparatus that can regulate up to 40 cc of

gaseous stimulant per pulse or per pressing.

20 10. The device as claimed in Claim 9, wherein the container has to be emptied
from any residual stimulant or air trapped prior to gassing by dismantling
the delivery tubing from the valve-free plastic tubing at the gas entrance and
manually pressing to flatten the front section of the container until reaching

the inner rear section of the container.



container is reusable by applying new seal ant after the | eft-over seal ant
along the perineter of gas outlet is cleaned and washed with water. 15 14.
The device as clainmed in any one of the preceding clains, wherein the
tapping yield of Hevea tree is increaseq by del ayi ng the plugging mnechanism
that permts |onger duration of |atex fll6win the presence of gaseous
stinulant, using an infl atable container pasted onto a cleaned surface of

15 A method of (hcrdRernene tasprng it b GHmE IR e drelett PR ostlinl gt e

device as clai ned i pragyd @ﬂﬁe@fev&cf@e@lﬁeﬁkﬁdﬂﬂ@ﬂﬁhﬁbﬁﬁmg (ﬁQH@!fﬂoﬁl fetiber gleeps
of: a) cleaning the bark of the |atex hearing tree to remove any dirt or 25
particul ate matter: °Bytagct 3vshiginiprcey i stiekingsrntithe aeplam do ither lpaak&b pigoid
container and its %$ gﬁgged conmponents to the cleaned bark; and c) passing
gaseous sti mul ant ot [aticiferous tissue using the deV|ce in (b).

5 12. The device as claimed in any one of Claims 1 to 11, wherein direct contact
between the exit point of the inflatable container and water collected in the
container from evaporation and transpiration process or from trunk flow
which seeped through the leakages between the sealant and the container,
can be prevented, by draining the water completely by dismantling the

10 plastic delivery tubing and the valve-free delivery tubing or by dismantling

the one-way valve from the plastic delivery tubing.

13. The device as claimed in any one of Claims 1 to 12, wherein the inflatable
container is reusable by applying new sealant after the left-over sealant

along the perimeter of gas outlet is cleaned and washed with water.

15 14. The device as claimed in any one of the preceding claims, wherein the
tapping yield of Hevea free is increased by delaying the plugging
mechanism that permits longer duration of latex flow in the presence of
gaseous stimulant, using an inflatable container pasted onto a cleaned
surface of the tree bark with rubber-based sealant, without exposing living

20 tissue.

15. A method of increasing the tapping yield of latex bearing tree using the
device as claimed in any one of the preceding claims, comprising the steps
of:

a) cleaning the bark of the latex bearing tree to remove any dirt or
25 particulate matter;
b) aftaching the device comprising the inflatable container and its
associated components to the cleaned bark; and |

¢)  passing gaseous stimulant into the laticiferous tissue using the device

“in (b).





