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30 phosphonic acid does prov1de a sustalne the frame in such a way that the atmosphere
supply of ethylene, but it is an expensive in the reservoir is in contact with the bark,
compound. the reservoir being provided with a re-sealable 80
The present invention provides a method opening for insertion or replenishment of the
of treating mbber-bearmg Hevea brasiliensis reactants. These applicators are described and
.35 for the purpose of stimulation of yield of ¢laimed in our British Patent Specification
rubber latex therefrom by causing ethylene No. 1,192,528. The applicator may either
to be provided in or in close proximity to Temain in one position on the tree, or may 85
the latex-bearing tissues of the tree, which be moved from one position to another on
method comprises generating the ethylene in the tree at each or any of the subsequent
40 situ by chemical reaction between at least re-applications.
two reactants. Preferably the ethylene is Alternatively, the reactants may be placed
generated in situ by chemical reaction be- in a hole (drilled) in the wood of a tree, 90
‘tween an ethylene-1,2-dihalide, particularly ~which hole is subsequently sealed off from
ethylene-1,2-dibromide, and metallic zinc, e.g., the atmosphere, e.g., using a mixture of latex
45 ingranulated form, or an alkali metal iodide, and cellulose as a sealant or by using a short
¢.g., sodium iodide, preferably in the presence plastic lining collar and a fitting cap. The
of an alcohol, e.g., ethanol. By the use of hole may either be unlined, or lined with a 95
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into the tissues of -the tree. In order to different tapping systens were
used as indi-*5 preyent the reactants fromcomng in direct cated.

30 contact with the tree, the reactants may.be pl.aced in a tube,
e.g., a glass tube, which is T Example 1 open at -one end,
t he tube containing the In the first Exanple at' each application
reactants beirng placed in the hole. in the tree. .15 gramns of _

ethyl ene-1,2-dibronide were 10 ~ This. nethod gives substantial increases
in mxed mnth 85 grams of ethanol and placed yield not only when the

trees are tapped on in"an applicator as described in British Pat ent 35

the convetnional alternate daily half spiral Specification No. 1,192,528,
5 grans of granu- - system ( S/ 2. d/ 2. 100%), but also'with systens Iated
zinc were added and the reservoir sealed. of lower intensity involving
cuts of shorter One applicator was fixed to each tree 30 cns. 15 length
or Ionger i nterval s between tappings. . bel ow the tapping cut, t he

applicator was . Such |ow intensi ty t appi ng systems save ‘nmoved down the
tree at each successive re-- 40 - |abour, but are not economic owing to
low application at intervals of 2 or 3 m)nt hs. yiel ds, unless .

conbined with effective treat- The_re were 5 trees per-treatnent. The nean



ments to stinulate yield such as that to which yields in granms of dry
t he present
tapping (after adjustnent for pretreatnent
illustrate the I nven-

r ubber

per tree per 20

tion.

fol |l owi ng Table 1 _
the yields of the treated trees expressed
clgne ler 1. The

R
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as a per

The Hevea brasiliensis trees

i nvention rel ates.

trol

in all
anpl es were buddi ngs of the
Q&tﬁge of t he yel ds of the congrol 25

The foll ow ng Exanpl es
differences) for the treated trees and the con-
trees are given in the

five Ex-
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No adverse effects upon the treated trees

have been observed throughout the 20 months; -
" when an average of 629, more dry rubber

has been harvested

Example 2

- In the second Example. at each application

the stated quantities of ethylene-1,2-dibromide,
ethanol -and zinc were placed in a hole (12.5
cm. lonngS cm. diameter) drilled at 40°

31;296 715 3
TABLE 1
TABLE 1 Mean Yield in Grams/Tree/ TyBify)
Application Mont h Oont r ol Tr eat ed* .~ as %
1 NP 332
2 70. 3 J'Apphc:atlstm ]3%05&‘ Control 9 5Treated* as%},j <
- 66. 2 4115. 2. 1174 66.4. 220.6 | 332
61.5 |183.7 - 209 - -
65. 8 92.9 . 2 14[ 70.2 137.0 . 195 3
68. 2 198. 0, 3144 6.2 115.2 174
87.9 72.9 o5 |
36. 5 45 3 412&1 61.5 183.7 299 4
18.5 31.5 170 . , '
27. 6 424 5154 68 2.9 1 4
35.6 43.63 6.1232 68.2 98.0 144 . 5
46. 6 74.3 J159 oy 2.0 o5
8 36.5 45.3 124
4 9 18.5 31.5 170 .
10 | 2.6 2.4 154
1 35.6 5.6 122
5 12 | 46.6 74.3 159
13 51.4 72.2 140
14 | 413 61.4 130
6 15 51.2 78.8 154
16 49.4 63.3 128
17 4.7 51.4 108
7 18 43.6 7.4 | 155
19 | 488 68.9 141
20 | 454 54.1 119
Mean. 51.9 8.0 | 162
* Treated as descnbed mtheuext

from the horizontal near the base of the tree,
lined with a celulose tube and subsequently

_sealed with a plug of cellulose and latex. The

applications were repeated at intervals of wo
months using the same holes as befoie. There
were 5 trees per treatment. The mean yields
in millilitres of latex per tree per tapping
(after adjustment for pretreatment differences)
for the treated trees and the control trees
are given in the following Table 2.

15

Yield in Gans/ Tree/ Tappi ng



13 51.4 72.2 140
14 47. 3 61. 4 130 6
15 51.2 78.8 154
16 49. 4 63. 3 128
17 47.7 51.4 108 7
18 43. 6 72.4 155
19 48. 8 68. 9 141
20 45. 4 . 54.1 119 g Mean
51.9 . 84.0 ‘ 162 1,296,745 Trnafed_as_desc.u_bed_l_n_,_ .
the text.. No adverse effects upon the freajed trees fromthe \,,»
hori zontal near the base of the tree, ... .have Ibeen observed t hroughout the ~
20 nonths, lined with a cel ul osethbkldamdl/&eHﬂemtgaﬁdhs)pmntagu\hen an aver age
of 62% nore dry rubber sealed with a p?fﬂgmﬁlfquﬂml%se and {atex. The 5
has been harvest ed. applications were .repeated at
intervals of two Apphcauonpertree 'Control 1 2 - npnt hs
usi ng the same hol es as [pefere—Fhere 1'=T bearpt-e 2
were 5 trees per treatmgntEdanglgl ppan yielfds 0 | h5the skeZorjd Béanpl e at
each application in mll |ﬁth}11gng§’2gf ranfideSX PET d7eq peg LAPRIHY | .ot he
stated quantities of ethyl ene-| (?I brom de, ?af tler adj ust nent{ for
pretreatnent differ ence<) ch,get hanol and jzi ncowerle GPaced 2., g hblse (12.5
for the treated trees arnd A ﬁca&%”t tregs 10 crp longlx 2.5 lcm
dianeter) drilled at 40[le plp given jnt the folifl om ngi Tabl e |2. ! 40]
4 1 1,296, 795 349 396 407
4 ' TAMOE 4 (465 (528) (542)
Mean yield in m/tree/tgpping and ps pgrcentage " 134 142 2
of control in parenthesi|s : . |Apphdos at|i qBuapel t3Be | (slepnyr ol
1 2 3 :
2 3 52 167 271. 270
- (100) (321) (521) (518
4 70 123 210 204
e (100) (176) (300) (291)
3 5: 65 182 231 217
_ (100) (280) (355) (349
6 70 131 198 201
: (100) as7n | (282 (287)
4 7 72 153 223 241
N ~ (100) (213) (310) (335)
8 6 160 212 21
- (100) (232) (307) (320)
5 9 - 65 168 233 253
' _ "~ (100) (258) (358) (389)
10 63 148 182 195
' @1o0) | (235 (289) 310)
6 11 . 61 - 149 195 201
(100) [ (244) --(32_0) _ _(330)
12 59 122 165 175
(100) -(207) (280) (297)
Mean 63 166 | 222 | 234
. - (100) (263) (352) (371)

No adverse effects upon. the treated trees
have been observed throughout the year, when
the harvest of liquid latex from the treated
trees was more than .twice to nearly four
times that of the controls.

Example 3
In the third Example there were 15 treat-

ments including a control. In the control a
hole (12.5 cm. long x 2.5 cm. diameter) was
drilled in the base of the tree but no chemicals
were applied. In the second treatment 2 ml.
of 40%, (wt/wt} 2~chloroethylphosphonic acid

in propylene glycol was placed in the hole-

at each application and the mouth of the hole
was sealed with cellulose and latex. In the

10

15



Et hanol , nl . 0
Et hyl ene- 1, 2-di brom de, g. 0
Zinc, Q. 0

Application Mont h

349 * 396+ 407
(465) *(528) (542)
134 T 142 221
(3443 (364) (516)

1,206,715 2 3.

167= hir
(32 L)‘
123 of ethylebbQ ,2-d1brom1d£ (éhanol and - zinc

176) were the gh mouth of the
382?) hole (%lg@n}ltlhe tube F o
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131  remow -replaced wiDd new tube con-

t t; d Jaced.
(19D B
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m (=
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16813
(258) non (¢
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(23%) spira
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@@
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tube, and the
mouth of iBe hole was 2841 with cellulose

and
of ch{CS'O'ﬁ) apphea&1 3
83 re-applica-

rwducs the magents

Teagents were
ﬁgz th to twelfth
of the reagents
. 175
(297) .
234
(371) . -

. F

it o By mompsd e e

placed directly’

s used for each
the second to

were n‘&ﬂﬁed by a 1fep turns of a

1&3101) as descnbed in-

Example 1 except that the apphcator remajned

.on the same location at each re-applicdtion
"In the thirteenth to fifteenth treatments the
. stated quantiti® of the reagents were Placed
sealed with a -
t each re-appli-

in an-epplicator as described in Example 1
and the site of. the apphcator was chan,

each re-apphcanon -The méan yields o dry
rubber in grams per tree per tapping (after
adjustment for/pre-treatment differencgs) for
the treated trees and the control trees are
given in the following Table 3.

No adverse effects upon ‘the treated Brees
have been “observed.  The slzght advantage of
moving the 2 icator -over retammg itgn the
same site for each ré-application, the advantage
of application in bored:holes over the use of
applicators and the advantage of the
of reagents at the [higher rates over 2-chloro-
ethylphosp] id cannot be establisher with
confidence in these small scale : experiments,
but indicate that these are promising mitléods.

~Mean

——— o "
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1, 296, 715
effects upon the trees have been
15

10%

9

observed. The advantage of the treatnents with

in palmoil

No adverse
(wt/wt) 2-chl oroethyl phosphonic acid

appl i ed

to lightly scraped bark a mxture of reagents over the use of 2-chloro-
bel ow the cut, the m xture of reagents (3.2g et hyl phosphoni ¢ acid
cannot be established ethylene-1,2-dibromde, 2.0y ethanol and 1.2g 5
with confidence in such a small scale experi- zinc) applied in a tube in a*
bore hole as in8 ment. The effect. of &RA¥VdF ng hol es, ,|f_any,,”treatnﬁnt
5 of Exanple 3 and as in treatnment 20 I'sS not clear. R
3 of Exanple 4, and a simlar treatnent: except - Exanplve
5 that 1.2 ¢ sodiumiodide was substituted for In
the fifth Exanple there were 24 treat-" 1.2g zinc in the mxture of
reagents. There 10 nents arranged according to a factorial design were 50
trees per treatment, total 1200 trees. - of 6 tapping systems with 4
stimulant treat- The total yield in grars—ger—t+ee—for—the-first 25l
ments (including the control). The fouf stgrm»f~f %?yq;afbe$ reqt ment
are given in the | ant treatments were ch?-oI‘ogaﬁ oBE 0B Stol ! owi ng
Tabl e 5. appliegd to I gghtly scrapep—ha- below-the ﬂu{),
TABLE 5. - Mean yield ih ar@r rwereae"f hesfiwegt{forty
days after tregmmvgﬁﬁé* i t]HO | S &Verggge_.':g 8t Bdpective
control treat @g@ggﬁ Suems.
Total Yield G & Kg s HH a —13 &g R ©E w@ NFappi ng
System t appP §§=°%&§[§| - CEPE* | BM(NE Q&) I3 ]2 83
S/ 2.d/2.100% “%Lsz. 5 37 - 987 —3203——- 1050
(100) (257 5883. , gz (282) |8 |, |Ng =g $é dha 56% g 20
244 401 EEEEE NIy, 786 |2|* |82 82 £5 S5 B3 88| ¥
(100) ( 1641;‘ g& g'z_g 5 g (2§0) St g—ef2- 255 520
174 306 985 E D00 588 | |.|¥5 2§ we g “g vg| =
(100) (176g%a 42%&2 (308) 82 IIS/RII/ATH0V B2 | w0
(178 | ?39 ggfi:%g - (5‘89) . o , ®
100 246 S 243 3 + |58 N Fe & 288 e _35
77 156 Eéggggﬁgg 25§Q- L g8 o8 Egggag 28| ¥
(100) (203§ &, 9 ﬂﬁ@ﬁ%_ - (338) S -8 50%- 25
115 3520 858« BEESE T m357 | |y 4(100) < (366) + |(328)
(310) *10% 2- chl or ofgt Iphosﬂ%qhic %}idan &l moil Spplied§
bel ow t he cut §-§’§&§§§°§'§E g 8 | K & ' e,
. I R- -8 B | < .
c%%’E%ﬁg--ggg %” 21812 £ 20 % 2 S :
E SEEE% @ .8 g 53] ‘g ﬁ,: o ‘E
sigxgggsé g g & gE ; 3
§ESgfbg g = "1 | 8 %g : %
Eiaiyley 1| lEl1 S5 oo g
SefuBFgE B4 B gl B3 3OS T |E oz
B2 EBE9EE o8 ML TR -
2EsB.pfRssE 5 | [d]¢ =F X 5 {
Fﬂm's * Omug‘-b- :E)' . : O'I
wiNESH & 8 2, — 33
§§§g§§°%§§§ & £ 08 8 %, 8.8 3
S8eBEeoy g 3| By Eg Bg EQ 92§
8 3heggEH 8|3 By «f «f «F «F|d.3
ggéﬂgégggg =|3g g2 gy Yo 25 2B
555 884 Ee S 428 =& £& EE& 1HE| ;8!
§§ — N (] = T -] ﬁéé
'i-"a . *+ @




+M xture
+ +M xt ur
i odi de.

a simlar
wll rend

currént p

of
e of
These

initial

reagents in a hole as described in the text using zinc
reagents in a hole as described in the text using sodi um
yi el ds suggest that the use of

phonic acid in

nmet hod. The cost 30 a mixture of the reagents in a hole drilled
of the | argest quantities of the reaggnts used

er

rices.

|l ow intensity,
especi al Iy low frequency,

t appi ng economi c.

Mor eov&96:the mi xt ur es of

in the base of the tree

was about emre fifth of that of the 2-chl oro-
et hyl phosphoni ¢ acid at

reagents so &applied In

Exanpl e 4 S
2- 611 QhRAEDE ﬁﬁgﬁg 39%@

phoni & migtud ofif3

%e&‘ﬂ&j;%zeﬁmtoéaég ﬁ
P lap

peente ovelhé @sevof Jrehlogadt . below the: cut, mﬂ chi

mg%”ﬁé%f e, o

taa@&s@gzgof zinc in

be sud&ésﬁ&?ﬂmtz
t ut ed 4Ppijed 39 gkt

2- chloroe

t hyl phos-

t he

dr| LI é@YhM’;g%@mﬁeWé cannot tab}lttshedf |°\E‘E’1 dped®n sub- given
yi efdgudf” i % e nt50f d?’"”? 25l 0 yield due
to thas Qd‘thébrSI on i ng or oer of

et hyl ene glenerathdrnizlySt he react i onthale mdmmmﬂldd)whsombshheddut | n whi ch t he
amognt _In. e accor ng e et toffiatle nin ne %l‘h%““’i“ﬁindt @ T‘teFFe | atter
depend Bk uﬁé.mﬁt S A %ﬁéﬁéﬁ‘gyﬁﬂ‘pét the A 451 fth Exanpl e
shows mehkeinél cot TR Y6 Stim@ U aldity by Saftexl tréaflifent are givkAtin IRdi Um i odi de may

WG ronty 01 (pahe 3 conlys folewihgviBableatbout t wo- th| rds of that of
y scraped bark below the cut),

60

smal | est quantity of

pE3nple 3 treat ments 5, 7-.and 9 errpl oy-

phoni ¢ acid used at: current prices.

et hyl ene-1, 2- dean(yiﬁckiegmmdpertrberfoﬂhaﬁmi

.ing 1.6 to 6.4g of-

fertybdagsl dftert treqt@earent s enpl oyi ng 3. 2g 45

0.6 to 2.4g ofviithpersenige Yitheerrporiies camirol featneatds parenshesivt hy| ene- 1, 2- di br oni de

and~1.2g of zinc_ or of treatnent 2 enpolving 2-chl oroethyl phos- sodi um
i odi de hgve . yi.el ded nore thap those  Total Yield Graid :

1296, 715 - No.of | — —————3-0—1. conpar abl e

tr eat ment|s TéPﬁS‘Pgos}'ftﬁ’g - pipgs o f oot} | {CRPAY ¢ B (Dde| 1B @®det ahd | atex is used
as a - gthybpRosmoni ¢ @C1 df 372 | 057 1203 105p€al pnt The
drilling |of the ho ‘eq has begn (®occles@sy) &323A et (eg) as|{clainmed in claim
6, whereijn Jy [mechani sed by fthe us¢ of liphtweight{ a plastic |lining
col I ar and ﬁ/épd/?'g‘)(qsed t® provi e cggﬁj b a s)t he| cost conpares
favourablly a novabl g and repl éc abl e*'séalf. wi th-that of the
manual - | gbo%y8.a2.25%r 4pi n2p 9. 17A t 3o as ®Rai hed 52& of clainse 6 to

bark bel dqw the tappl Bg cut. Thél%®ane H&)e 8?39l/mere|(393)t he|l hol e i s not
Iine_d.' ' /5)?0 ad nRy € hapgonce d I eg@Pp| i pon Llo. A nmet hod as
claimed ijn any’of <ldims - ngoope| - gi yb ®gi hg the tube 6 to
8, whereifn the hole ils |ined|w th film10. confaining the reagents. of
cel | ul osd. S/2.4/8. 25% 5 77 156 275 - 256 | 55 Thus
the respdnses obtaingd by thi s 49 _(2&31__ .A_("("r’-g)[_hod £ aimed in any of

cl ai ns smnayedogretlhod sf promsdi hg3st hyl esme tp thasy 6 {o 10, wherein the
reactantq are placed |in H)rélé‘g) ar e(3®Qo orﬁ?@) apd ¢8fpet | tive conpared a
t ube, whi Ch g, RGN th ot her nethods

avai | abl e. % % ¥ 6fr&fen 1p9 %gmdlﬁpﬂﬂﬁh{pt&%%&o S |£V|pl aced in the hole 15

effects on+ﬂ-WhXturee‘e&gdnamﬂokesrdesyblsémmﬂemmmgh@umwﬂmuch a manner to prevent

t he react

COYTB&'Igﬂétﬁiu

ants, 60

use of the ‘met hod as descrlbed in the above

D e SO ?slm
Sappihg Gec

1 to &mmhla:rbwnfmqa@cy,

it

ar; est quantmes

from
od ‘The cost

reagents used

of%;he

one fifth of that of the 2-chloro-
mia efyiphbspRinfaracid at current prices.

50

35

Moreover the mixtures of reagents so apphed
compare favourably with 2-chloroethylphos-
phonic acid applied below the cut.

In all five Examples there have been sub-
stantial increases in yield due to the provision
of ethylene generated by the reaction of
ethylene-1,2-dibromide and zinc in ‘the
presence of ethanol. The fifth Example shows
that sodium iodide may be successfully substi-
tuted for zinc.

In Example 3 treatments 5, 7 and 9 employ-
ing 1.6 to 6.4g of ethylene-l 2-dibromide and
0.6 to 2.4g of zinc have given yields in excess
of treatment 2 empolying 2-chloroethylphos-

In Example 4 treatments 3,4 and 6 em-
ploying 3.2 to 6.4g of ethylene-l 2-dibromide

- and 1.2 to 28.4g of zinc in drilled holes have

given yields in excess of treatment 2 employ-
ing 2-chloroethylphosphonic acid applied in
palm oil below the cut, in which the amount
of the latter depends on the size of the tree.
The cost of the largest quantities of the
reagents used was about two-thirds of that of
the smallest quantity of 2-chloroethylphos-
phonic acid used at current prices. -

In Example 5 all treatments employing 3.2g
of ethylene-1,2-dibromide and 1.2g of zinc or
sodium iodide have yielded more than those
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