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PREFACE. 

A l'ULL description of the bark and cortex of the Rubber tree 

affected with ,. Brown Bast Disease" will be found in the 

following pages. From this description Managers and Anist·, 
ants should he able to identify cortices 8Jld barks which a,n;' 
affected with the" disease." 

The diagnosis should be oomparatively easy, after one or two 
typical cases have been carefully exa.mined, especiaUy in the. 
case of trees which show th ... '· disease" in the middle or later • stages. The real difficult.), lies in diagnosing the" diaeas" " in 
the very earliest stages, but the very i1ct that a tree haa ceased 
to yield latex should be a sufficient indication that the cortex 
may be affected by the .. disease," although the typical 

symptoms may not be present at that time. Such doubt,ful 

tr"". should be marked in a special way with a. view to future 
re-examination. 

In some caaes it may be found that the state of .. dryness" 

is o~y temporary, in other cases the" dryness" may be found 
mOTe or less permanent, the typical symptoms of "Brown 
Bast" only developing mnch later. When, however, the 

,ndonbted characteristic signs do appear, the work of .. strip­
~ing " the affected tissues from the tree should tie put in hand 
18 soon as possible. Any delay in this respect only adds to the 

!iJ!iculty and cost of the treatment. 
As far as possible, in reading the report for the first time, 

Ittention should be directed to the chaptel'll dealing with the 
lescription of the .. disease" and methods of treatment. The 

)ages dtllllting with the cauSt! being ma-inly of theoretical interest 
nay well be left for future reading. 

It m,.· ~ .pointed out that in the report, specia.J. emphasis 

l8.S been laid \on the early tre&tment. of the dis\a.sed ti~, 
md that this is essential if l&rge areas oftbark and ~"_ 
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to be prevented from beoomi~g useless as a future source of 
revenue owing to the formation of .. burrs .. and" nodules." 

In the chapters dealing witb the cause of .. Brown Bast" 

the theory advanced is that the .. disease" is physiological, 
and i~ due to the operation of ~ping. Further investigation, 

however. is required in this connection in order to clear up 

severn) ob.cul'e points, especially the relatiollship between the 
frp'l"POC)' of tapping and the incidence of the .. disease." 

to)l'l'tbcr with more information as to the length of time between 

the formation of meri.tem IIdld the cessation of the flow of 
datex. 

'!'he !.ook con to in" "n Append", on .. dry" trees, in which . 
the details and si!!,\iflCanr~ (If th~ incidence of this symptom 
are ('ol1RidC'rrd. 

Tm: Rr·BRF.R GROWF.Rf" ASSOCIATION (INC.), 

:JR, EASTcHF .. ,r, LONDON, E.r.S, 

May, 1921. 
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INTRODUCTION. 

TIII8 book gives a. complete description of Brown Bast 

tissue, and contains in addition the results of field observations 

in Olany parts of the Malay Peninsula, Ceylon, and India. 

From what has been revealed by Olicroscopic examination 

and from general field observation. we submit a theory for the 

.cause of .the "disease." 

Our CDnclu.ion as 1;' the cause' being physiological has been 

ani,'ed at after due consideration of all the present known facts. 

The idea of the "disease" being physiological in origin is by 

no meum new, though the physiological theory advanced in the 

pre8(JUt paper is new. The treatment advocated is put forward 

as curative in effect and the simplest in operation at least cost, 

and it is based on sound practice. 

The estate, quoted are not the only ones where successful 

treatment haa been carried out, but they are sufficient to show 
what can and should be done. 

Some estate managers are against the form of treatment 

recommended, either because it means the removal of valuable 

cortical tissue, it is too costly, requires labour where that if 
already sC8rce~ is too drastic, requires supervision, they have 

more trees th&n required so can thin out, or, finally, becauae 

they do not wish to do anything. 

We hope that at least the present paper will convince Estate 

Managers that the work can and must be done, and with 

ordinary care success in treatment i8 assured. 



INVESTIGATION OF BROWN BAST 
TISSUE. 

TYPICAL cases of Brown :Bast on eight-yeu.r-Old tree~ were 
chosen, after careful examination. Small portions of cortex 
were cut out, three piece. from each position, fixed one each 
in piero-formal, chrome-acetic acid, !\Cetic alcohol. Fresh 
tissue was also exa.mined from the same trees, the specimells 
being similar to thooe fucd. 

In all the cases dealt with b!>low t·he trees had l)een taken' 
out of tapping for some little'time owiug,to Brown Bast. Pre­
vious to becoming dry, all had yielded a norlllal amount of 
latex as compared with surroundin~ trees not affected with 
Brown Bast. 

The material in every case was fixe!l on the epot immediately 
on relllovaL 

A. Tree eight years old. Tapping commenced in April, 
1916. 'l'he affected cuts wen' opened October, 1916, 
and April, 1917. The tree was tapped 011 balf-spital, 
and changed aver each six months. 

'l'he disease had passed over to the new cut and 
slightly upwards into renewed bark. large nodular 
masses had formed low down the siem below 20 
inches from the ground level; this nodular formation 
was extending upward. and laterally. The specimens 
were taken from a part 20 inches aboye ground level. 

Tree eight years old, planted at the same time as 
"A." Tapping as" A." 

This was a comparatively recent qaae-under four 
months from first being diagnosed. 

The specimens taken included the cut and portions 
of renewed bark, and included also the point where 
the Brown Bast tissue mn out into normal tissue 

.' upwards. 
Specimens were taken from a lateral root of •• B " tree 

"-beyond the point where diseased tissue was sand­
¥Ched between layers of nonnallatex bearing tissue_ 
'!he disease was apparent ill ,round the ttee' and 



brought to a point on the upper side &lIue two feet 
above the cullar. 

lJ. Tree eight years old. Tapping as ., A." Th" aHack 
had progressed for Oll~ year, apparently stfifting 
helow the ellt opened October, 1918, which was on 
a side previously tapped. Tapping was stopp.3d in 
.Julle, 1919. when the tree ran dry. The nodular 
stage \vas comrnenciug. 

Ridge~ wefe in }H'Ol'{'!"o8 of formation on the tapped 
surface, and prominences were Obi:5efyed on the under 
surface of the stripped cortex. 

1£. Xodular speciruen from" D." 

F. Nonnal cortex from tree eight year" old similar to 
above and from the satoe area. 

« 
In addition to the foregoing mllny specimens from older 

and younger trees were examined from time to time; details 
of some of these are deocribed. 

Sy.ptoms of the D,sease. 
D sually one of the earliest indications of the presence of 

Brown Bast iR the difficulty of obtaining latex by the usual 
depth of tapping. When the depth of tapping has to be 
increased in order to obtain latex Brown Bast may be suspected. 
A portion of the cut may continue to yield latex ill the normal 
manner. The deeper layers' of the cortex may still contoinne 
to yield latex, but later the tlow of latex ceases or is much 
reduced, and the tree is termed" dry." i.e .. the disease. if 
present. has penetrated to d0eper layers of cart",x wruch were 
previously free. f 

All" dry" trees, however"are not affected with Brown Bast, 
and from the preceding it is evident that all Brown Bast trees 
do not necessarily become .. dry. " A piation only of one 
ring of latex ves'sels may be affected .which wollld not materially 
affect the yield. If thE! disease does not penet$te to the deeper 
layers somewhat quickly, it is possible' that in llI,?me cases mUfll 
of the area of cortex ~whi~e Brown BaSt occurs not vety 
deeply seated, may he remove~rdutjng 'tapping o~,..oo 
later.a nonna! tiOVl' of latex iaOb~b'Y tlMl 9rdi~ry'depth 
~of1:apping, due to the flet that~. coriell W ~MchE'll 
''l'lrl6 i8 nol""tiiioommentled.M .. metbOEi /A treatment: ~ 
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dent, !;Ome time later on, it may b~ wben tbe cut iN fiuisbe. 
to continue the spread of the disease both lnt<'ra.lly and i 
depth. When such a section is re-opened. i.,'" the section 
again brought int<> tapping. B"own Bast is found at ollce. a1' 
at a gr.",ter depth in the cortex. 

If ",.-called .. dry" tre". ar" rested for ""Ul~ time (t" 
months) . .and when tapping if:' re-cmnme-nL't,d thf")-" nrt~ stJ 
<Irs. Brown Bast is probably present. 'l'hp (,ortel< below tl 
cut "hould be examin"d to "'" if the typical diseoloro.tion 
appal·eDt. 

Brown Bast ('orte.x hat'. 8 dark brown, grt~f'niRh hrowll, 1 

<>live appearance when ""raped (II' cut into with the tappil 
knife. In aUYaneed ca""s. especially on old I n','s , t~e diseaSE 
cortex is frequently w .. tery. 

'l'he more KCriollsly a!Tooled areas noe sharply defined I 
the difference in colonr of the cortical tissue, as comparl 
with normal cortex. 

The outer bark i8 frequently charaeteri..ed by long or shor 
longitudinal splits or cracks, a preliminary t() ,;caling off (PIa 
2). This is more usual when the di..e!lse is from two feet abo, 
ground I,'vel to the collar and is spreading' downwards. S'I< 
-cracks are most frequent from a [K)int jllst ahoye the coli 
(below an old Cllt), spreading along a lateral root. 

Correct· diagnosis in the earliest stageR is a. matter of extren 
difficulty. and this largely nullifies the importance of I\gur, 
for ~rown Bast obtained by cooties, etc. This applies wi, 
still greater force to cases notified by ChineS<' contract tappet 

• Examination of fresh fieilue "A," "C," .. D," disclo81 
the presence of large DlImbers <>f.glooules, ~1il"ch varied mUI 

in size. though they were fairly rep .. in shape. The 
• globules were Slightly more numerous in the ~ty of tl 

medullary rays" Two were obae!ilVied t,o cOal~. The 
• globules are frelttrently, but not OOllslltlltly. present in Bro. 

~st cortex, a~ yre have not seen them in normal cortex. 
'1J:'jl8ts were tn&de to d,etermi1)ll the .emie&l nature of the 

bodieLl' • -~ '>:"; 
,:t. ' SectiQ1I;II w~rEdrrig~ with dilute caustic soda. Tl 

• ; glob'u1e8 ~a.tely,' IVe4 in t' 
.. 'eoda. Tliis\n,s ~ with~;.eectio 

o.nA .lw",va ....rn. ,fhA'" ;itA'.: .' .... "':;C. '" 
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of cau.tic soda. the globules were observed to dis­
solve slo\\ly, cOIllluenclng frUlll the side nearest the 
point of entry 01 the soda. 

2. :-;ectioll~ \\ hieh had been exaluiued and contained 
large nuwbers of globule, ill the cells were immersed 
for ~.J hUlll'o in ether. Controls were similarlY im. 
mcrl"tJd ill wt'ak fonualint'. 

()u exalllllllng the sectlOll:-. frolH tht> ether uo trace 
of tht' giouules could he found. 'rhose sections from 
tbl' fOrluuliut' :-.till cOlltained tIlt: globules, hence dis­
aplwaranci.' frolll those in the ether was not due 
merdJ to nIeehaIlieaJ action. 

a. r~r('atll1ent with alcohol j:;:. alruost without action on 
the globules. They d,. not stain with ::ludun Ill., 
hut absorh ~ell(ial1 violet and also azohlne to a slight 
extent. 

So far w,· lin \'t' heell unable to find these globules of 
oil or fatty muttt'r iu llonual cortex. 

c'. Globules which r<,acted similarly to those present in 
Brown BaRt ti"slie have been Ilotieed by the writer!> 
in cortex attacked by SphIBronema sp. (Mouldy Hot 
of the t"pped surface). In such tissues the globules 
were pn'sent ill much greater proportion than in 
Brown Bast tissu{'. 

BelFrave has also noted the Jlresence of these globules in 
Brown Hast tiSSlH'. and eOl1sidpTs they U13,y be OOe of the 
difficultly soluhle orga nil' aeidH. ('.g. 1 isobutyric or isovaleric, 
and states fUl"tlll'l" that tIll' cells containing them are often 
th08t' of which. th" cell waUs have the curious injected·with" 
latex appearance characteristic of Brown Bast. 

In ourOWll investigation we found these globules fairly evenl~ 
distributed throughout affected tissues, 

These experiment" led us at the time to think that the 
prest'nce of the glob!!l". in conjunction with the absence of 
starch suggested :-

(n) That the starch may have been broken down by some 
enzyme and an oil formed: •• 

or 

(v) That owing to some metabolic change due':' physio-
10000cai causes the oil in Brown Bast tissues is formed 

" ill; place 0( starch. 
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BrowlI Baat Cortex ,-
I.-Starch is usually abseIlt. ur prestnt only in very .man 

qua.utities, depending perhapb on th,' "Iag~ of the di5'·I1'<'. , , .. 
on the length of time the disease has been deV<'loping. When 
the original incidence of Brown Bast. however, is deep.seated 
and has not spread outwards. we haH' noti"<ld that starch is 
present in quantity cOIDJ,arahlc to normal conex in thmw, an'as 
of cOli.ex to the outside of the affected portioll" The distribu· 
tion of the starch, size of grain. etc., are sinlilar in that. case 
to what obtains in nonnal cortex. In two speeinwns examined 
starch was pre!=<ent in alHmdnnce {w'ry small nrnillB}, ('.-ompar~ 

able to what one sees in normal c()rte~. and \~as not confined 
largely to medullary ray cells. hilt \\1\, fairly r<,!!ularly distri· 
buteJ.. Passing in\\'a)'d~. tlw propol'tioll of r-tllr('h incr~~asrd to· 
a point less than 1 mm. from the camQiuUl. i.l'" in a region 
of thp cortex \dwrf' thp ",jt~YP 1!l1)j'~ !\;till fllnrtiotH'd H~ sl1eb. 
the cellR lying alongsidf' tlw sip\'(' tuh(>:,- were in sotHe cases 
quite full of smaJl stareh gndn~, 'rhl' ma:ximum aml)unt, wa.s 
present from this point to a I"int jllst olltsidn the z()n~ where 
the sieve tubes as slich lost their idpntity. i.f .. where the s;<·vp 
plates could no! he mallt' Ollt. In hoth' tlIPse cases very earl~' 
8taIZes of Brown Bast wpre evident at a point more thall 2';; 
mlIl. from the inner surface of the cortex. :-Ii) starch Was 
present in that portion of the cortex external to th,. Browll 
Bast zone. 

rr.-Oil globule, are frequently present. sometimes in con· 
siderable quantities. Some at least of this may be only a 
substitmtion product for starch fanned under peculiar con· 
ditions, or it may be the result of the breaking down of the 
.tarch. 

IlL-A brown substance similal' to tannin is dbundant, many 
)f the cells being entirely filled with this substance, and other! 
have the walls discoloured with it. There is, however, not a­
very excessive amount present in the outer cortex as compared 
with normal cortex. and this in itself cannot be considered as 
iistinctive of Brown Bast. Tannins are abundant even in 
oormal cortex, more especially in the outer portions, but in 
Brown .Bast cortex the abundance of tannin is apparent at 
much greater depths. and when deep·seated is characteristic. 
Possibly,pome portion of the tannin in Brown Bast cortex may 
!Ie fordd as .0. by-product of meta.bolism, under conditions 
moo that respiration is imperfect. _ Deep-sea~ excess of 
i&nt!in is frequentlv accompanied by an 4!xcessive aufonnt of 

. I 
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IU()jHtlln'.-~a water-logf!t:d condition of the bark. In old cases, 
as noti('t,d ()eca~i()Jlally when :-itripping, the wood beneath is 
discoloured, dne to tht~ preHf'Il(,f' of tannins, and such may be 
regarrit·d a~ 11 natural 1'f'snh in ,Ill extreme cast'. In such eases 
tben' if.; littlf! or no dif'(,(ljol"fttion apparent in the first half milli­
met~'r of tj~)'lH(, from tIll-' ('amhium. altholl:;rh other features of 
Brown BaHt m'l' in (,l-"idf>nc-t', 

Thc' distrihutioll of 1anllin ill the cells of normal cortex is 
Dot always Hpp:n'Pllt jn the fre;;;h materia1. Tt is only when 
tht' tiBRliPS ar(' fixP{l, i J' .. \yhel1 thi' protoplasmic contents have 
h"en kilIt'rl And all TIlt' tannin is thrown down, that the distri­
bution of tannin, ete .. j, ,'viaen!. This i, probably accounted 
for bv the fa,·t that ill normal tissue the inner cortical cells 
cont~in u'n al1lonnt of taunin which is not ex~sf:,iye and which 
can he (,Hfried. .\s !.hes!' cells a~e pllshe(l further and further 
out· tlw 1I1ll0Hllt of tannill inert-ast's, and is finally dt~positerl by 
the time tllP (',>lIs are l'a~Sf'd further 10 the outside. "Yhen the 
li8"l1(, is fixed. ho\\'e,",,1'. all th,' tannin in eycry cell is deposited. 
and its distrihution is f'Bsily s,f'en. Tn Brown Bast cortex, on 
tht:· ottwr haud. tht· diHtrihntiol1 of tannin is eyident previous 
to fixation, owing to tit!' in('rf>l.lsed amonnt. dllf' to extra 111eri­
sh~mati{' activity in tht· yi(,ln1ty of ('ell~ whieh m8V alreadv 
\'()J}tain II C'f'rtai;l amollnt of tan~ljn. it mav bp alnlOs-t a h1axi­
mum amount, withont llep061t10n. In so;ne ('ens the tannin 
is prf'~f'nt in tlw' form of +lllimlte separate grains, nnifom1 in 
Rizp: thl5< ratller SII,.Z,!.{l':->ts )In·('ipitlltjon. Other cells c(f]tain 

tannin in the fonn of irre~nlarly shaped branching threads, 
lliore or less cylindrical: this would appear t{) be the result 
of n st<,.dy accumulation rather than of complete precipitation 
at one time: "'hile in the case of cells which are completel, 
filled with tall;)in such would also seem to be the result of a 
"tead_v accnmlll.tion of this substance. rather than II complete 
precipitation at one time. 

lY.-)Iuny of the cells of the cortex become meristematic, 
more ~specially thoR<' in the immediate vicinity of t.he latex 
vessels, the newly-formed lisene sometimes hecoming lignified. 
The lll€,,.istem tisene is found at \'arying depths in the cortex. 
dependinl! on the incidence of the disease and the'iime a.nd 
rate of progress inwards. In advanced cases it is present quite 
close to the cambium in II portion of cortex where ihe Iatici­
ferous vessels do not yet rontain latex as 'latex, This l.eristem 
tissue \risilll1 at l\ ~t in the ~x quite ~n~s~ ~ com~ 
wtth nopnalillbrtex._y \le oonsiileted the distiDguislungf~e 
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of Brown Bast cortex, and ;$ present very frequently d..ep­
seated in portions where no dis('()loration is apparent, ~peci .. lIy 
is this so when an early Btage is found 'lnite close to the 
camhium. :llany results of a .eeollllary nature follow frow thi. 
(Plates Hi, 17, and l",. Thl' Illt'I'istem in tllP ,killit\' of tJw 
lat<lx vessel causes partial disl'l!l{,t'lIlt'nt of th .. Jat! .. r, h";qul'lltl~ 
followed by rupture, It may he that tht' coagulation of tht:' 
latex IS due in some caSt':-\ to sot11t' of tlH' by-product:- of mtlt.a~ 
boli~lll from the artivt· ItWl"istt'lll in tht.' imllH.'diatf' lleilo!bbott1'~ 
hood. The coa~ul!1tiull of the lat~x l~ all"o probahly rloBt'ly 
('onnectecl with tIlE' formatioll of nt'W tiH"Ut' froUl the nleri8tem 
acti\'jty of cells in t}l(' imfHPtiint(l yicinity of latex yes~el~, 

owing to the withdrHwal of n portion of tht' \\Uit-)f from th(lstt 
Ve~1">d8 into the 811rrOllwlilig l1ctivt'ly dividing tiH-SUf·.· 

:\ further <'f1'eel uf th" pl',,"Pllce of a ~'~ ImrieI' of lIleristelll 
tissue surrounding one or Inure latex vess~ls i~ due to the flH·t 

that the passage of fluid;; from 1"'l'tion. of tilt' cortex beyond 
the meristem area to the latex ",,"sel, will be wholly or parti"U~' 
stopped over certain areas, i.t·., such fluids will nut pUS8 the 
limits of the mcri.tem tissue (owards the latex vessels, ur. if 
they do so, only at a llluch denea<';l'd fat('. 

The net result of the meristem aetivity then, is the "osgula. 
tion of latex in the latex vessels, displacement of parts of Jatex 
vessels, or owing to the n(~w prf·sRllrt'S set up by the ahn()flUal 
development of new tissue deep in the ('ortel<, tht, latex """".,)8 
are l'i'ptured, and latex )wrcolates into the intere,'lIular spaees 
and there coagulatt"s. The preSt'nc-(~ of the serum froUl th~· 
latex "eRsels ill the intercellular spaces i. likely to cau,*, 
further changes in the surrounding cdb . 
• The physiological functions of tissue immediately adjaCE'nt 
to the meristem areas will of necessity he affect<!d to an extent 
depending on tbe effect-di8place~ent, etc.-of the latex 

• vessels. The coagulation of latex first strictly localised may 
in ""me cases spread along the latex vessels t{) portions of cortex 
below where meristem activity is not yet present, i.e., it may 
under these conditions precede the formation of new meristem 
tissue, but will at a later stage give rise to further new tissue 
formatiqp. from meristem activity. 

Once coagulation of latex occurs in vessels which are com­
paratively young, and which lie more or less deep-seated in 
the~, i.e., a.t a depth in the cortex where in normal tissue 
the lat"x still remains fluid, or where in ve_ls.of the same 
1Ig<l in normal cortex the latex still rein~B ftuid, mdVeJll(!nt 
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of tbe contents of the latex vessels ceases at tbis point; a 
further Bource of irritation is present, sufficient to stimulate 
th{, surrounding cells int.o activity, and such areas are partially 
isolated by new growth round them. This new growth which 
takes place may contillue as a isilnple) meristem tissue, or it 
lUI1\' become a Ut'W secondary cambium cutting off cells inside, 
whieh becomes \\ood)' t.is8u~ and la.ter lignified, and outside, 
but to an almost inappreciable extent, new cortical tissue. 

J3rowll Bast burrs originate in this way. It would appear 
that occasionally this new cambinm produces cortical tissue 
at an almost n~rmal rate, in which case the hurr is quickly 
cast off. 

It follows from such meristematic activity that by·products 
r of metabolism will be passeJ into 8urrounding tissue already 

highly charged with tjJes{' sub8tal~ces. the result being a deposi. 
tion of the excess; the large alllount of tannins in Brown 
BaRt cortex may be (hlP largely to this. Possibly the calcium 
oxalate present is to some extent a lueasure of the increased 
acidity as found by RdgrayE' in SOllle Bro'YIl Bast cortex, 

'rlw ~icve tubes in normal cortex are present as functioning 
tissue to It point I':! to l't' Illm. outwards from their point 
of origin. hence the preSf'll('e of meristematic tiSlsue at a point 
deeper iu the cortex than 1'8 mm. from the cambium is of 
consid.erable ilnportance. especially Whf'Il it occurs to such an 
extent as t<l ('aUBe considerable displacement of sieve tubes as 
well as latex vosst'ls. In 8\1ch cases the effect on theeeieve 
tubes is ven' similar to that on the latex vessels. 

When ne:'" tissue formation dne to meristem activity takes 
place in the first millimeter of cortex from the cambi~m. no 
matter whether the meristematic actil'ity has originated nell{" 
there, or is tlte result of a gradual increase in depth of the 
disease from a point much further out in the cortex, broven 
discoloration due to tannin may not be present. or if 80 only 
to a very small extent. There are, however, cases where tbe 
disease at this point has reached an advanced stage, which show 
a pronounced discoloration through the cambium to the wood 
elements beneath, but this discoloration is never present to 
the same extent that one finds further out in tA&o cortex. 
(When no discoloration is evident in this deep zone, though 
the disease is present it is scarcely probable that SlIch ti88ue 
would be removed by any system of scraping.) • 

We do n& think that in any case the meristem activity 
orilrina\es Qmte near the cambium layer. but is in all ca_ 
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the result of meristeJll activity arisiug in the first case further 
out. the point depending on the depth of tapping. Examination 
of a large number of cases supports this vww, as similar 
diseased tissne is always present in an adjoiniuj! art'a at II. point 
furtuer out in the cortex. 

Y.-The cell. on the ollter limits of the IIlt'rist<'matic area 
described Ilnd"r lY. are 18rgel~' converted into stone cells. due 
to the fact that in them i. deposit,ed some of the hy-products 
of metaholiNIH from the adjacent actively dividing cells, }'rc­
qllentl~' other ~pri{'~ of ~t()nt' cells or tidercidf's are present 
nearer the origInal mt'ri:4Nnat·jc tiSSUt'. If''Hving an actJv(' men .. 
sU'm hrt Wt't'll mort' or Ie~s {'out inuous Inyers of scleritic cella. 
\Vhen flll'risll'matic tissue lit'S het,wt'ell almost continllouslayers 
of .clerei,les (which is som<'limCR Ihe ('fi8(,) thest' latler, owing· 
to prf'RRUrp Sf't np hy the pro'fuctinn of l1cw tissue, 3re in time 
forced apur! ill >'edian •. Ow nm, g'rowth appearing then be­
tween I he scleritic masses. which hllve heen i80lllloo. Tannin 
masses and large single crystals or ,,,herieal maases (calcium 
oxallitl'~ art' of fn'qu('nt OC('UITt;'lH'e in tht'lHP sclf>reides. Some· 
times everv scirritir cell over a limitRd area contains one or 
mor" ('rystal" of calcium oxalate. Himilarly the presence of 
tannin i. constant in other series of Rclereides, and occasionally 
both Ruostanc.es arc pre'sent in the Bame' sclereide. 

'rhe formation of st,one cell. (sclereirles) frequently occurs 
in Brown nast cortex to a,n extraordinary d"gTPe (Plate 9>. 
Sometimes almost t,ht' whole of the afff'rted zone is bOllnrl,,:l 
hoth on its inner and outer edges hy practically continuous 
lines of .cleritic masses, which may both lon~il,"dinal1y and 
lateraIlv over the whole affected "rea (orm a more or less com­
"lete ~nveloping network. At a IMer stage cleavage orten 
occur" alonl( the line of this stone C<\U area, or ""ther between 
the two areas, and the out& portion is easily detached as a 
seale, leaving the dirty white or pale cream colonred irrel(ular 
net-work of sclereide. exposed. Very occasionally the network 
is completely closed, and the sclereides form a continuous 
sheat.h. In such casea when the scaling occurs the disease haa 
in every case whicb 'luls come under our notice alre&dy passed 
inwards. to one or more zones. and later the process of scaling 
is repeated. We have rarely seen burr formation taking place 
in these ~8. Sometimes the effect of new tissue formation, 
even at\ considerable distance from tbe cambium. as evideni 
much deeper in tbe oortex. causing the formation of large 
masses of sclereides considerably deeper ill the cortex 'han j" 
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found in normal cortex. This occasionally occurs to a remark­
ablt· ,h:gre(', disappearing al'ain immediately outside the atTt',cted 
,>Jrtio,,". 1 t is probably closely oonnected with deep scaling, 
and at time.q may be responsible for the fonnation of minute 
pad, I)f coagulated latex, as fuuno sometimes deep in the cortex. 
Such pad. rarely exeeed one millimeter in diameter, and are 
uSlHtlhc sma.Her . 

. -\JJ~: living ('PU of illl' cortex may become a sclereide under 
(',ertuin conrlitiont-\. 

,'""ally this is determill('d h~' th,· presence of excreted suh­
HwrH'PS, such at-. tannins and caleilllu oxalate, hence the 
prlA!-OenC(' of all (~X('PS8 of these excfet.ed substances re~ttlts 

naturally in th(_' fortllation of Rc1e1'f'idpH t.o an unusual degrt'e. 
t and ill p(frtioll!,( of the tis~ne where under IloID1al conditions 

tlwy do not OC(,l1r. (V OCCllr unfy sparingly_ The increaEt>n 
a)l)l)unt of exC'rf'tf'd suhRtanreB in Brown Bast cortex is d lie 

primarily to lI('W tisRIH' formation. \Ye may cOllsider the 
sl'1preide-s present, ill lkmrn Hast ['oru'x as orig"inating in either 
of t\\'o way'" :-

«(lj );oMnal cells of the cortex. i.,.., eells directly derived 
from the original cambium may become stone cells. 

(h) Cplls arisilll' from the secondary meristematic tissue 
may become stone cells. These are characteristic in 
Brown Bast tissue, and are in addition to those 
llnrlpr (aL They are never preRf'nt in nonnal cortical 
tisane. Freqnently the origin of the sclerei<tls is 
evident~. as shown in traverse section (Plate 9) .. 

tlw sclereid., heing th., last (outermost cell) of a line 
of cells. tllP innennost one being the original meri­
stematir cell. Sometimes such sclereides appear ite 
smalt groups, forming II more or less complete ring 
round the meristem area. By further development 
of meristem these may be forced apart, i.e., the 
groups may become more or less widely separated. 
tinally appearing as a rosette, the individual groups 
being separated by bands of new tissne, which again 
may be terminated by a second series of stone eells. 
OC(,!l.sionally the whole of the new tissue", arising 
from the meristematic activity of cortical cells be­
come. a mass of stone cells, containing much calcium 
oxalate and tannins. '0 

V (a). Z<JneB.-Wlien the Brown Bast tissue occurs in lJIDre 
or less'de&nitt!' qes "\lith nor:ma.! cortical t~811e between, 
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vessels. This may be all early stage, and if it persists as such, 
the dis<'ased tissue will IX)"ibly be eventually cast off. This, 
however, cannot be relied upon, as one cannot say in any par­
ticular e,,'" that th,· di"'ase will not pass to deeper portions 
of t he cortex. 

\'J .-··-'1'ilo latex in the vessels central to the meristem is 
usualh e"a;fulated. 1t is often noticeable that some change has 
tak(,1l plac(' in this coagulatt-.! latex for til" ]'{'action with Sudan 
111. is not al wa V8 the same. 

VJl. -·Latex ~eHsels are in some cases ruptnred, by the pres­
::-;UrfJ of I"tww Cf'lIs prod ueed hOln meristematic tissue at a point 
furt.her out. or dee),er in the cortex. In this case, too, the 
coagulatnd latex. which is dilIu.ed alllong the tissue, would 
prove" secondary cause of irritability, setting up further meri· 
sternat ie activity. rrrhif' is a secrmdary effect. 

Y]]].-TIl(' nl{'ri~t('rH which if-> fOITw,d, !:iOrnetimes acts as a 
R('c'ondnry eamhiulll, cutting ofl' cellR which become \voody tissue 
insid.,. i.c., un the side nearest the latex vessels, and to a very 
much slualler extent, ct'll:-; which hecome normal cortical tissue 
on the outside: this new eortical tissue may be exactly similar 
to llormnl cortex. Tilt' proportion of woody tissue formed is 
,,"wtll." (lut of all proportion to the cortical tissue. One or more 
iatf'x vessels or pOl'tiollF> ar(' always present in or along the 
centre of the burr (Plat,e 13). The latex in these is always 
coaglliaterl. and freqllPnt.ly has undergone SOllle change in com­
position. The structure of the hurr (woody tissue) i~, very 
similar to that of thp normal wood. consisting of pitted 
tracheides and "eRHel~. HlP latter not heing ,'ery numerous. 
There is frequently much distortion and irregularity apparent 
comparable to what i. usually present in most burr formati0li:. 
Starch is uevt\r abundant, in the tissue of Brown Bast burrs, 
and the grains are usually wry small. ~fany of the cells in 
close proximity t{) and surrounding the latex vessels, in the' 
cent rt' of the burr. 31'(' denselY filled with a brown substance 
resembling tannin. This only occnrs sparingly in \,"idely 
scattered cells further out, and towards the periphery of tbe 
burr: it i. frequently altogether ahsent (Plate 14). Sometimes 
such hurrs cause the underlying surface of the nOl'll3al wood to 
be vcrv uneven. due in part at lCAst to the pressure which 
retards normal development from the cambium, and finally 
the hurr may fuse with the normal wood at one or rn<lre points, 
!'O that the' whole appears a homogeneous stmctUre. Fusion 
hetwelln th~ burr Rid tpe normal woody ti88lle invariably oe<;nT1l 
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• only at points, usually scattered, It ""ldom take,s place over 
the whole inner surface of the burr, WI~ ha\'c notic-ed that 
the connection between the burr and the norlllal wood fre­
quently forms along the line of a medullary ,'ay, Ih,' ('Onneeting 
portion being in the form of a narrow cone with the point 
towards the cambium I Platt· H), Apparently this !leW ",>eon­
dary cambium df){'~ not alw8.nJ give riS{' tv hoth wood and 
cortex dements, i;ollll'times it w,mld apl'('1I1' a" though it 
gave ri~ to wood elelUents only. RI:' cortical tiSRU(' is not 
formed. Sclereidi.'fi art' nut usually }In'Hellt to a lnrg(' extent in 
the inUl1f'diatf' yicinit,y of hurrs. t)i' whf'rt, hun formation is 
taking plaN', Rometimt·l:j. a cOllsidcrablt', alllollllt (If ('nlcilun 
oxalak is pre.('nt in Uw ",,"scls of th .. burrs, hilt t·bis i. not 
a constant fca.turf·, . 

Burn:; fonned ill this \\,il~ may. if not ( ... ·t·p-~·uh·d. be ~rac1u~ 
ally pa8Kpd outwanls and thrown otT. hut th,'''' is alway. the 
possibility of their hecoming attachAiI to tlw w(x"L .More 
serions still, then· i!:i alway~ tilt: danger that the hurr-formation 
may follow the line of one. or a group of lau'x vessels, and 
extend quit,(~ a lnng way up or do" n Hw htl'ln. finally forming 
one elongated. l(jr~{'. ('('llJf'8,et. 011('\'('0, H()(luJal' lllRfiS. making 
the cortex almol"t or qllih' llTitappahif', \Vht')U'\"Pf, owing to 
Brown Hast, latex coagulates in portions of latex ",,,,,,,Is, the 
liability to hnrr formation follows, hut this d,)I'" not alwa~'8 
t"ke place. since the new meri6ternatic tissue does not alway. 
ad a' a secondary cambium. 

Since Brown Bast hnrrs do not n.pl'arentl,v originate beyond 
a certain point in the cortex it would appeal' that the age or 
the Mrtic21 cell ~iving origin to burr formation is possibly a 
~lVerning faet.or, The constitution of the ceU c9ntents, which 
again ilepends t.o some extent on the position of the cell in the 
cortex, and therefore is largely governpd by the age of the cell. 
is possibly another factor which limit. bnrr formation to certain 
portions of the cortical tissue. It doe. not even follow that 
deep-seated Brown Bast wil! invariably, or even in the majority 
of cases, give rise to bu1't' formation; but a deep-seated form 
of Brown Bast may, owing to the presence of meristem tisaue 
irregularly" rlistributed over the inner snrface of the cortex, give 
rise to a very uneven surface on the nndM'lying wood, More 
or less d?p clefts, sometimes of considerable length, are often 
seen. due to the local retardation of ,*"bium activitv', the result 
of pressure from the new tissne fOrmation due to mE!ristem 
activity, At ~be same time we cannot say that bUlT formation 
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is in any \\'ay limited to tree!:; in particular an~us I:n(:\'r ('ultiva~ 

tioll. 
:From the preceding we consider that IV. is the constant 

chamrteri8tir feature of Brown Bast cortex. 

\"iz., the presence of Iueristematic tissue, almost invari­
ahh ill tlw "icillitv of latex vessels, the latex in the 
,e8"eI8 endosed in"the merist{'m tissue being usually 
(,lmgulated. rrhf< rt'mHjulng characteristics of Brown 
Btl,t ('ort.·x, (,.fI·. tlw deposition of tannins, calcium 
oxalate', t'~A(,(>sHi"e quaIlti1y of sclereidef' at an unUlmal 
(li'pth. often ycry deel'-spated. depletion of starch, etc., 
Wf' (·()ltsid('r to b(, HPcondary sYllJptOl1)S arising directly 
~s a l't'suJt of JJH'rjstf'Dl activity. 

Tht;' diF>t~u~t' i:-. diagnosPd hy the: ~f'(,oIHlary s:'mptoms, which 
gi\'e the charneteri:.;ti~ apPpul'anc(' of Brown Hast cortex, viz., 
tht:' typieal hrown, or·olin· bl'oWIl dis('oloration. the watery 
appe31'1lnCe of the ('ortt-'x ill more advanced case:-, a.nd the Jack 
of latex flO'\' frolll a pal't (If 01' th(' \l'hol" cut. The r('al cause 
of this "l'p(,"l'all(,(' in the out('1' eort('x is frequently lIlore deeply 
seatetl, annll1uy in SOIlW ('ast's hUH' penet,ratpd to points quite 
close to the eamhiml1. 

In formulating" a thpory as to the ('anst' of Brown Bast, the 
following fa dol's havt' heen taken into ('onsideration in addition 
to what we han.~ noti('~'d in the mirros('opi('al examination of 
the tissues >_ , 

1. The disease is limited to trees in tapping. (\Vounding 
is here considered as equinlent to tapping.) \Ye 
11IH'e never S{'"n Ii case of Bmwn Bast in all untapped 
tr('e, Rupposeu cases haw come nnder our noti~ 
from time to time, which have proved on investiga­
tion llot to be affected with Brown Bast. 

II. Brown Bast is distributed over the whole rubber pro­
ducing' areas of the East where trees are in tapping, 
It i. probable that Brown Bast is present on every 
estate on which trees have been in tapping for six 
months or more. 

Ill. The llepth of incidence corresponds in germ'~l to the 
depth of tapping, 

IV, The disease almost invariably occurs below tpe tapping 
cut. or on a sector to the right Or left, in w'hicli case 
it. origin in the second -
~ t})~ .0_, il". tile nm. 
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In a large numb<',· of cas<'S the beginning of men· 
stem activity can b<' definitely tra(.m tu II point or 
point. immediately helow th" tout (}'latt\ }i,,). The 
points of origin are \'t)t'Y small in ext-ent. and as a 
rule olllv affect olle or t\\'o latex cvlinders at tlrst. 
Passing ~downwards foJl()\'ring th~ lin~ of thette Vt'ssels 
tilt' Ult"rlstern art'a be('onH .. ·~ HJort' pronouuCl,d. in the 
form of an ewr-wi(it-ning flutten",l COile. the apex 
being uppermost. ,\t" IKlint. in the cortex wher~ 
Ifltex \'('ssels begin to de~c·n(·ratt'. or ('H?n hefol'(> that 
point is reached, that sidp of tilt-' COlli' may b('('otne 
parallt'l with the 1a1'(>)I. Yf'!-\l-<·dH- and remain cotltltant; 
but 011 th~ ill.ioe the angl,' of "pre.d j" 'requ~ntly. 
vxtended, until " J)Oilit ifo; rt'adled wht~rt· tht, latex 
'''tISSt,ll:' do not \t,t contain lat,(,," Us latex. 

Beyond this' point, towar(l~ the eHlllhiuU), there is 
rarel" any discoloration. Tn SOllie cases ntH' or nlOrt' 

z()ne~ of iatex cylinders to the outside of tho"" origin. 
ally affected n"Ver become aff,·cted. because the" dis­
ease" take •• 1'3rall,'1 "lIlrS(' to th,· luwx vesado on 
the olltslch" margin. \VhPll this oc<mrs lut-ex \'esFtels 
Hear the outer I:'dge of the cortex continue to yield 
freely. succeeding rings of vC88elR paHsing inwards 
ff'maill dry, and thC'Ae may he s;nc(,l'eded hv nt·hers 
still cteer~r in th,· cort"x 'which yield late~. 'l'he 
lattH ,it'pends on the point at which the cortex is 
turl~'d. and on the time the dis .. """ has been present. 

The constant and most important characteristic feature 
of Brown Bast cor!ex is the pre!!encc of all active 
meristematic tissue. generally originsting lit a point 
approximately equal t(J the !3epth of tapping. or from 
one or moTe points along the under Ride of a finished 
cut. 

'Vell grown, or ,rell de"e1oped trees are more lia"le to 
the disease than slow-growing. poorly-developed, 
thin-barked trees. 

VII .• ~he percentage of eases increases with the age of the 
trees so long 3S tapping continues, but may not be 

•• of necessity directly proportionate. 
VIII. In many _ the percentage of _ 0' Brown Bast 

bears some relation to theinte.rval between ~ive 
tappings (_ p. 22). • 



22 BROWN BAST, 

i,e,. 'rhc more frequent the tapping and the greater 
is the liability to develop Brown Bast, This may not 
be directly proportionate to tapping periods, however. 

IX, Repeated experiments have failed to connect the per­
centage of Brown Bast cases with the yield of I&tex, 
i,f,. the percentage of CUses of Brown Bast bears no 
,,,Iation to yield in any particular areas, 

Incidence of Brown Bast on areas under daily and 
alternate daily tapping. 

The figll",'. quoted below are frolll experimental plots, the 
complete history of which is known, The trees are now 13 
years old, 'I'IH' land is fairly leyel, low-lying, and well drained, 

• lind the ,,,'C" IlIT adjae,'nt hlork, of 4'33 acres each, The 
origina.l planting waH thronghout 161 trees per acre, and an 
averag" of fOllr trees'per acre have been tllken out because of 
root ,1il"leasB" :\0 eases of Brou"n HaHt have been removed, so 
that for practical purposes, as far as Brown Bast is concerned, 
we may cOllsid"r rlmt all tllf' "rigillall~' planted trees still 
remain. 

'rami I labour ha:-:. hf'{'n pmployed throughout, and each tree 
has been tapp~cl by <'Heh t"'prer in successiou, hence the per­
sonal factor has heen as far as possible elilliinat"d, The tap­
ping throughout has been exceptionally good, and the trees have 
been carefull~' treated, Xo manures have been applied at any 
time to these areas, The growth of the trees if' not esp'(cially 
good in either area, and the soil not above average in fertllity, 

The figures ma,' be accepted as reliable, but emphasis must 
be laid on the fact that the areas are small, 

Cuts 
Year. per inch 

1915 24 
1916 22 
1917 21 
1918 20 
1919 20 

DA.ILY 'rAPPING. 

2 Cut. 011 olle quarter. 
4'33 Acres, 680 Trees. 

Yield per tree Yield per a.ore No. of trees 
pera.nnum. per annum. Brown Bast. 

4'28 lbs, 691 Ibs,) 
4'98 

" 804 " 
5'85 

" 
946 

J 

52 
5'09 797 " 

5'84 916 " 

5 years ~07 26'04" 

Ave~es .21'4 .'2l Jbs, 

4,154 ,. 

831 Ibs, 

Percentage 
Brown Basi. 

7'6 



Cuts 
Yoar per inch. 

1915 2Z 
1916 20 
1917 18 
1918 18 
1919 If; 

5 years 9(; 

BROWN BAST. 

ALTEII:>CUE DAILY TAPPING. 

2 C u.t.J ot! one qll4ne •. 

4'33 Acres, 680 Trees. 
Y it'ld pill' trw Yield per IWrtl No. of \l'tIQ 

per tUlnllm. per annum. lJrown Hu\. 

2'53 lb •. 409lh •. 
~'60 

" 
4:<1 

" 
I 

~H)·j ., 5rIK .. 22 
;l77 .. ;;H:! .. I l'(),! O:J2 .. 

H;',,6 
" 

2,612 .. 

l'elct'n$&p 
Brown liM". 

3'2 

.\verag('j.. l\)~ :{':ll Il>s. . !)~H 11> •. 

~o recordR of yit>ldN in eithef an'n \\ en- kept durillg- the first 
three year. of tapping. 

The areas dt"'ult WI1 Ii art' unfortllnatply !Small, but it is almost 
impossible to ol,taill I"pliahlp datu frl;m an)' large areas of 
mature rubher. a:-. l-iO littlp ac{'uratt' inforlllation can he obtained 
regarding trf'p .... J'('1l1O\"1>,1 and nwt ho(lH ()f ta})piog in the pa~t, 
Taking into account the points enuIllerated previollRly (page 
2u) antI dl'tailt,d ('xilfllinatlO1J of H IHr~H' aJlWlant of Brown Bm~t 
tiARue, Vi'e consid<'l" the disea~I' il-l du{' primarily to tlH~ opem~ 

tion ~f tapping, 
It may originat,(~ iu eitlH'l' of two \\"a)~ :--

1. The disease may be due directly ti) the .timulu" ari"illg 
from the presence of a wound meristem below the 
cut, especially a finished cut, i.e,; the rneristem 
tissue formed just below the cut surface and some­
times called a wound-meristem, continues a short 
distance helow into untapped cortex, setting up 
secondary effects due to the coagulation of the latex 
in the latex vessels, which is the result of the orill"inal 
meristem activity. Once these Recondary effects are 

.present the disease may spread more or less rapidly, 
both laterally and in depth; or, 

II. .The origin of the disease may be due to the stimulua 
arising from the formation of a cork ca~jnm (meri •. 
stem) in the tapped cortex, tIle stimulus tinal,j,y pass­
ing down int., untapped cortell" below, where COD-
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ditiolls are very diJTerent from those obtaining ill 
tapped cortex abo,"e. In this case aJso tbe new tis 
formation ('il nSf'~ the latex to coagulate. 

"'l ... th,·,. the disease ori{;inate.- as 1. or U .• 
"IITClId lx)th ill Hr~H an(l in deptb is due to second 
f'tTpcts, i,e .• to ('oag-ulation of latex in the la 
yPSSelR, rupture of latex ve~Steh;, displacement of la 
Vb-IRrls, nE'w tissuE' formation! und general inter: 
<'llCC with the fmwtiol\s of the cortical tiSSUCR res' 
ing. 

l,o('K IHuhh"r alld Hllhher Plantillg, 1913) \las the f 
illvestigator tn nnt!' thnt the ,timulus whicb aids renewal pas 

• into IlntarJIH'd hilrk. Bt, \\ rotl' as follmn; :-" rrht'r(' is p\'ide 
to show that the eft'ect of this srimulus is not confined to 
an'a actually tappr·t hilt that the hark of neigbbour 
ulltaPl'{·d an':u; iR also stillllliated tf) lllore rapid growth." 

Effect of Tappillg. 

In th4.' operation of tapping a portion of the cortex is remt)' 
and this is e()nt,iI1lH._~d at frequent and regular intervals. 
portion of (>ortical til'<sUI> 1-:2 mm. thiek rf'lllains on the tl 
'Thcl r(·mHinjll~.!" tisslle 31' jJ ,1ireet result of tapping is stimula 
into activity at all ahnormal rate, n~su1ting ill the proc 
known as renewal. rrhis Yaril't'l much in trt .. (_-'~ in differ 
ureas grown lIn<i('l' tlilTt'I'('1l1 climatic and soj\ C01Hlitionrf, l 

i, also ,d'f,·clJe.d by the ... ~"rity ,,( the tapping. In thi~ ,em' 
illg ti.sne (th" t,appe(l Rurfaee). at a point not far removed fI 
the outer "urlaee. Ii new ('ork cambiulll is quickly formed, 
at a point or depth in the cortical tissue where normally a c 
cambinm is not fnnned. that is. the c"'ls whicb become III 
stemati" on the tapped snrface do so at a younger stage in tl 
life bistory than occurs under normal c,onditions. Tbere: 
negligible thickn".s of tissue wbicb quickly dries and dies 0' 

lying this new cork cambium. It is bighly prohable that s 
abnormal growth provides the neeessary stimnlus to start m 
stem .. tic activity at au equal, or almost equal, depth in 
cortex helow tbe tapping ent, i.e., on tbe untappM- pori 
of the cortex below. or in otber words, tbe stimulus from 1 

tissue formation in the tapped surface gradually P"'fI'Il de 
into the un~pped portions of the cortex below. 

The, conditions in untapped cortex a~ very different ft 
iob __ .... _ +l.. .... ... __ • __ ~__ t'I1'L ___ =_ ~ ___ ..::.3 __ 1...,.:.. __ ., 
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• of tissue (Ii"ingl superimposed. exerting n not negligible {In ... -
sure. and. what may be hmued .. lI<'.collllary growth." within 
this tissue will under tbose cOllnitions incrcaS<' that pressuoo 
locally. and »t the same tim,' tim\\' on th.· I!elln ill tbe illUlleilinle 
viciility for the DeCt~SMry wat~r. with itf> contained tniut"l'al 
matter (cell sapl, orgallil' food Ilmterint. pte., for the prod'I(,·. 
tion of new tif.\slIe. 

'I'h.· partial dt'ph'lion "f stureh ill Brown Hlh,t lllay th"s 
be aeconnted for. and so long as nt'w ti~t'H!:' vroduetion coJ)~ 
tinth'S tIlt' pn'sencf! of (,q .. wnk food matt'rinl Il'iugars. cte.J nHly 
be expected. By-products of IIlptahnli!'>Ul \\ ill 1)(' pn)(luced 
in an Ilhnonnal amount. for tht' ag(' of tht' cHlls, and in the 
virinit~ of ('t'Il!o< "hich aln'ad.' ('ontain 11 certain amollJlt, lwnce ,. 
deposition of al It'tlsi SHHU' t'~'1'S.8 i!-' only to lw pxpcctrrl. Thitl 
will vary lHt111l'ally H{:('(lnling to tllf' tilUet of prugrPliIs. positlun 
in tht' ('ort!'x. and {'xtPtlt of t,lle fli-r.;eal"e. 

rrhe coagulated latex. t'X('C'SR of tanninh and calcium oxalate, 
as Wt'll as 1111' isolation and di"'plucf:'tHf>ut of portions of latex 
Yt'RRel~ and the rtl'\'t>lnpnW1I1 of ACh'ritic eells, Wf' ('ollsidpf to 
he Sf'(,OIHtary dlp('ts of tlu;' Hlt'ristt'l1wtl(' adivity at'i~inA in 
the tirst inst·unce. 

It is prohahlp O(I('t" an arl'u i~ atT('('ted. that tIl(> hy-products 
of m(~taboli8nl. nt'w tiAAl1(l formation, pres6urt', l'ollgulation of 
latex. etc., may set up furth(~r derangementR of the DorJlllll 
funclions (If the cdls immediately ollt"idc the afl'cctcd aren. 
stim~latilJg ,('('olld. and even third. ?One, I)f tiSAne til similar 
activity. and giV{~ rist, to an appeaTHI1{,p. ofteIl met '",H.b. of 
Brown Ba~t o('('urring in zoneg from outsirte jnv.~ards, or "ice 
versa. 
• That the rtis.>aSt· usually tends h) pa"s into deeper portions 
of the rorte" is evident from examination of tissue where two 
or more zonp, of affeet.ed cort"" are pre.en! (PlaIRs 7 and 11). 
In such cases the outer zone frequently "hows a greater and 
mol'!' extensive development of meristem than the inner ?ones. 
A great;)r proportion of sclereides. crystals of calcium oxalate, 
and a more pronounce(! change in the latex vessel. are uRllally 
apparent. The amount of displacement of latex vessels or of 
portions ~f them is, however, sometimes greater in thl' deeper 
zones; this i8 especially the case when the two zones are in 
close p,...nmit.y. and is due to the effect of greater development 
of meristem on the inside of the outer zone. ThiR"is frequently 
the cauae of the. second zone of di8ea1!f'J1 tlMnes being brmed. 
It is probable that tissue of & y~lUnger age': i.e .• further in the 
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cortex, under the p"culiar conditions set up in Brown Bast • 
corttlX Illay tend to hecome meristemanc more quickly than 
older tissue much further out in the cortex. It is also possible 
that ollce meriRtem activity commences in the younger tissue 
it lllay proceed much more vigorously than in older portions, 
so that deep.seated apparently older stages of the disease may 
really bf' of more recent origin than apparently younger stages 
in a zolle further out in the cortex. 

"'·hcn the llWr1stem acts as a secondary cambium the forma· 
tioll of burrs is Btarted, and it apparently depends on the depth 
at which t.heRt' an-> fOrJIled alld 011 tlH.! rate of growth, as COlli­

pan·d ,,·ith the normal rate of growth Of of Bast production 
from th". original cambium, whether these finally fuse with the 
wood or are cast otT with the outllr bark (Plate 14). If the new 
camhium activity wliich gives rise to burr formation also pro· 
duces at an almost normal rate cortical tissue outsidp. the fusion 
of tilt' burr with the normal wood is usually prm·entcd. and 
the hurr Illay he finally cast otT. 

The percentage of Brown Bast in any particular area as com· 
IUIl·cd with another, where the trees are the same age and suh­
jected to the same conditions as regards tapping. may be 
r"ganled as a measure of their response to stimuli. i.r., to the 
stimulus resulting from the operation of tapping. 

All cell activity results as a response to stimuli. and trees 
which have grown vigorously h"v~ done so because of the read, 
responsl! of til(> cells to stimuli, under the particular con~itions 
dl'\{'I"Illiued by their surroundings. The generally larger per· 
("cntage of Brown Bast affected trees in arc'as where Hevea 
flmll~shes lather conditions being equal) is a direct result of 
this. On the other hand. there are areas where Heves d~ 
not thrive nearly so well, the trees are thin barked, because 
a younger stage has persisted in the cortical tissue, due to the 
fact that thp response to stimuli under the particular conditions 
existing has been slow. In such areas the percentage of Brown 
Bast is small, as compared with the areas where the trees of 
the same age and under the same conditions as regards tap­
ping. etc., are of more vigorous growth and are better 
developed. • • 

It is probable that in cases where development is slow, 9() 

.low in fact that, so long as tapping is continued, the'f'lCOlldary 
E'lleets are IVlver apparent, because much of the affected oortex 
is reIlIOved during tapping operatiOJl8 before the secondary 
symptoms ~ ~, the trees show the development 
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of Brown Bast only when the cut is finished ... ,'., when the 
" disease" is given time to develop, at II depth in the cortex 
where so long as tapping continues the bulk of the difICasOO 
tissue is removed. This does not Uh'an that the continuance 
of tapping can in any case be relied OIJ as U Uh.'IU1S of renwving 
affected tissue. In these ca"". Brown Bast Illay he found on 
the fini8hed section SOUle considerable tillt" aftN a new RIlctiou 
has beBn opened. The most likt'ly plao,· for it to appear is 
just below the finished cut. 'I'l.tis is h\'(jupntly observed in 
quite a large number of eases oceUJTing in tr(>('!' which have 
developed some-what slowly. In other (_'U~('t'), hO\\t'ver. where 
development is rapid the Brown Hast eowJitjal} may hf! di .. -
con~rf'd during tapping op~'ratiOllt; on the tln-t Ht'ctI(1) nrwued. 
It may apppnr quitr early, 1.f.., two to tht" month};. ·UftPf the 
cut is opened. or even sooner'; especially ~ this to be expected 
\\'hen the spread of the dist~ast>, ('jthl~r inwards or put-wurds, is 
\"er~' rapid and the tr('e quickly b"('oml'S dry Oil tl", tappe(1 
section. 

l~nder certain condit,jonH mt:'ristt'wutic activity muy CHn~ 
tillue for SOffit' tim£' 011 the Ulltllpp<·tl l'orh'x without eRusing 
the latex to coagulate locally. \\'h"n that o~curs the amount of 
growt.h will be strictly IilIlifnu and way SHOll t'('aH(~, f'in{,~e the 
secondary causes of fmiher luerjsteln activit., ;:In' not preRf"nt, 
and rnay never occur to any g'n'at extent. 

On the other hand, there will arise Rllnw oeeagions when 
the l!tex is more easily and quickly coagulated. or in other 
words. when the stahility of the latex as latex is more easily 
upset. as during or immediately after a more or Ie"" prolonged 
dry period, when there is some ditliculty experiene"d by the 
1Il'ee in supplying I,he necessary requirements as regard. wl1t.", 
to sustain the activity which is constantly continuing on the 
part of the cambium. and at the same time maintain the neces­
sary percentage water crmtent of the latpx. Any extra meri­
stema.tic activity under those condition •• since such means a 
further charge ~n the water supply. most probably from the 
latex vessels in the vicinity, would possibly cauae local coagula­
tion of latex, thus setting up the secondary conditions of irrita­
tion whidl once started may continue in increAsing intensity. 
Tapping during and immediately after the wintering period 
may the,efore be considered, in some cases at least, lis " con­
tributary cause of the increase in the production of Brown 
Bast. Such has been noted, for it has frequently 'been poticed 
that many fresh cases of Brown Bast ;ppe3r shortly after the 
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\\Jntering period. These are not necessarily all ne'w cases, I 

i.f'., the ,hS«ast' may not have "tarted just previous to notice, 
but rath"l' the extra elrain 011 the water supply during the drier 
pcriotl is jU~l the condition. euntinued with th~ abnormal rneri~ 
stem action. which calise the secondary symptoms to appear 
quickly. TJw dis{'a~f' Ill:t.y have originated hefore the wintering 
spaRon. 'i'lw jnct't'aN:~ of the number of' caBeR durin); a wet 
period iIU1Il1'diH1ely follu\\ ing ;]_ ppriod of drought or the 
winteriut: season ib sornetiHles marked, and has been, \yrongly 
\n_' thillk, attributed tn the influence of heavy rain. 

H the Itl'l,!.!lllal lJwidt'lWt' of uttuek is not deep-neatt::"ll. the 
Iltll'mul Bast fOfllwtioll may be such as to succeed in casting 
oft· IH,ar\v all t1 ... afl'pl'lt'o tisslle with the out('r bark. before 
till' I'llI'd in tl1(-, deept·}' luy('n; {~f cortex has beell suflieil'llt to 
~i\'(· ri~t' to Jlt'W Hlf'l't:.;tt'lilatic actiyity. 'rhis cannot, ho,revt'r. 
bt, ft'iit-'d upon. Jt it' impussible to say in any particular case 
thnt tIlt' {liH(~aRt' willllot spread to (leeper portions of tht" cortex. 
There always l'elltalns tll8 pOHsibility 1 in fact probahillty, t.hat 
it may do RO, EXHC'tly tll<' salne position h()ld~ with rf':-<pect 
t,o tIlt' ~pre.acl ollt\\'<lrd~. It lr.. uccause of the former that we 
CHnnot recomnwlHl resting Hrown Bast trees as a possible cure. 
It is highly probable that in the great majority of cas('s such 
a Pt't}{'t·dufe Llwans till' t\xtension of the diseased area. and also 
an inl're:tsf' in depth, fnllowed. in 80nw eases at. least hy burt 
formatioll. . 

\\\' haw> 0)1 mallY oCl'asinns oeell t.reet-i afl'ected with 13rown 
Ha,t which have b~ell resteel for periods of a half to three 
years. In 110 case had the trees recovered, but the disea""d 
aren had increased, sometimes to a considerable extent. In 
other cases the disease had passed inwards. and some showtd 
burr formation. The increase in area is, however. in some 
cllses l'xtremelv slol\' while the trees are rested. 

Deep longit,;dinal channels net for a time as a har to the 
spread uf Brown Bast laterally, but once n'generated cortex 
bas bridged tbe channel. i.r., has attained a thickness equal to 
the fllost deeply seated zone of affect.ed tissue, the disease then 
spreads latp,-aiJy across the "bridge." 

'rhe occurrence of Brown Bast in more or less well-defined 
tl'iangnlar areas, the hase or apex being on or near the finished 
('nt·, has be.en frequently ·observed. '. 
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Dietributioa of BI'OWIl But Cortex ill Affeoted 
Trees. 

The ~xtent of the aO'ection c&n ollly he detem,ined by ... 
carefnl examination of tlw cortical lis.lle6. 11 the case is IlU 
old-.tan(ling one. tlw ulTe(·tion may have spread all round the 
tree, ~l1ue distance lwlow ground on the tap root. llnd e\'(~H 
along one ur mor~ lukral" The depth of the affect,cd tissue 
and tht' degl'l'tl of tllt' aflt'etioll Jnlly vary in ditTt~rt'llt phH~ea. 

SonwtiuJe::; it appears :\!'. thOllf!h till' diSl'aS\~d cortt'x waR 
present in i~olated patehes mort' or It'~H llil"ltaru, from ('nch 
other ~Platl' 20HI, This otppl'araIH't' nlllst not \w l'dit"'d 01\, 

for it n~ltnny nwuns that the whole iHt'll j!,\ dls('a~t>d. hilt that 
the di~ased portions art' situllwd at diiTt'rpnt l\epths ill till' 
cortex !Jlagt> Hi). Thi8 i~ Ihlt' to tilt' fact that nt;>\\ tiSfHH.~ 

formatioll i~ lllli'q~11 in Ilepth 0' thiebH:KI:i, and S('('AJudary (\ff~ct8 
will naturally folio" th" ,aln,' lin('s. 1'h~ only "afe "ian i, to 
cOll~id('r tIll' \\'holt· art'a, which induder.; apparently IllOl'(~ or 
Ie" ie"lated aIT('et~d )l"teiws as l( "ompletely affected an'a, 
otherwio<' it will almo8t (','rlainl.' follow that affected portions 
of cOl1ex an' ll'ft arid' tn'aUnt'nt, <lnd tht' diseRIW if" bound to 
continue. 

One!' a portion of the ('ortex dt'\'t'lorN Brown Bast" say in 
one ZonE' only. or ldong a sin~rttl cylinder of latex VE"f(sels 1 the 
disease may 'prenrl inwards or outside or lateraUy owing to 
sl:,eonrlary (-'ffed:;; (Platf' 7}11, Tlw ('xtpnt to which tbiK rna,' 
o('('ur.wi'l! depend on the l",sition. i"·,, depth of the origin~1 
attack, on the prOp-ref'B made, and on each individual treE'. 
Thf\ orjgjnal attack may (h',-eJop so 'Juitkly in nIle 7.one. Le .. 
the secondary meristelll activity may be SO rapid that othc'T 
",>oe, eithpr further in or further out in the cortex may he 
affected ,'er~' quickh:. and in th,· sam" way iaten.l spread may 
be equally rapid. It is chiefly hecnnste of this that the policy 
of resting aJj'"cte'] tre"" does not, not is it likely to give good 
result" even if hlllTing does not occnr. In the great majority 
of case.< not only will the disease persist. hnt the alJected area 
is almost certain to increase in extent more or less quickly. 
&sides extending laterally the dis('a"" will in the majority of 
c.ases also. increase in depth. and even if burring does not 
follow, the tree or the affeeled portion remains useless 80 far 
as latex vield is concerned, 

Some ~i:treme cases of rapid spreailing Mye from time to 
time been noticed. 
. On one estate the yOlmg rubber (sevtln :!real'!! old) eodtained 
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.""Jral trees which were affected all round. The" disease " 
had apparently oommenced just below the first finished cut 
pU"lWd round to the second ""ctor opened and simultaneously 
into the last section consisting of virgin bark. The increase 
ill d"plh had also becn rapid. and in parts the wood was much 
,Ii"coloured (tapping was ou 1/3 1• It was very noticeable that 
tbe great majorit} of the tree" affected were of more than 
'''''rag'' ,,;Zt'. Or", tree, thirty-four inches at three feet level. 
"'" ,dTl'ct"d all rollnd and to the cambium on the first section 
Of ",ned. 

Distribution of Brown Bast. 
'I'h,' figs. 1. and IT .. Diagram 1., represent diagrammati-

• "ally th,~ distribution of Browll HaAt in a portion of affected 
cortf'X stripped fro!'O a tree thirteen years old. Th,' cortex 
"'" first ocraped somewhat beavily, leaving a portion about 
3 !lUll. in thicknesB und exposing tbe diseased discoloured areaa. 

In :\0. l. tlw "Irected areas ,\ und B were deep-seated, the 
iruH'rmost portio"s of the stripped" cortex in those areas being 
lll\\etl discoloured. 1\'lierot:.copieal e-xanlination of lKlrtion\-:\ of 
tileS,' an'as showed the typical symptoms of Brown Bast. 

The area D between A and B showed no discoloration on 
the inner ,urface, but a transverse section along the line (a) 

to (Il) is repre8('nted in fig. III. where the dotted line indicates 
tb.' prese!",,' of U wile of Brown Bast tissue (0) lying further 
Ollt in th.· cortex. At two points X and Y thi8 zone was tuper­
illllH1RCd on the innem10st zone of diseased tissue. The area 
C in flg. II. ,hows tbe distribution of Brown Bast in tbis 
zone. The area C showed throughout a more advanced stage 
of the disease. which suggests tha.t the disease bad arisen ioJ 
thai zone and passed to a deeper point in the cortex at some 
point or points along the lines X and Y. 

A second strip of cortex four ine-hes deep was removed imme­
diat,ely below the previous one and along the base. and about 
one inch above there was no Brown Bast (area X Y, fig. IV). 

Fig-" IV. shows the distribution in this second strip. 
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ta) Longitudinal radial section of Brown Bast corte, 

(b) Tangential section of Brown Bast cortex. 
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(b) Tangential Section between i\ and i:I above. 
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(a) The yertical lines indicate the position" of cylinder.. \If 

laticiferous tissue. 

A is the zone originally affected by Brown Bast. 

The short black connecting line shows where the disease 

passed inwards to B line, a further connection communicating 

with (.' line deeper still, 

A transverse seotion "t (al or (6) would show ODly one Ztd18 di-.ed. 
,. (c') " (,1) ,. two z01le8 n 

" (.j .. *h_~nee .. 
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A true tangential thin section would include only a single 
zone, but unless through its ceutre this might be repreRented 
by a series of apparently disconnected patches varying in size 
(Diagram IT.. fig. (b)), since the development oC meristem 
tissue d""s not necessarily proceed evenly over the whole 
affect:d area; in fact, there is very great variation, depending 
partly on tbe time the disease bas been progre88ing along the 
cylinder or groups of latex vessels. 

Brown Bast areas sbaded. Sucb areas contain meriatematic 
tfssue, or new tissue derived from a secondary meristem in 
the cortex. 

Fig. I. Diagram III. represents diagrsmmatically the pl.&n 
of an area affected by Brown Bast. 

In fig. II. a longitudinal radial section of the area along 
the line a-b is represented by a' or b' or c' 

The pou.t A is the point of origin of the Brown Bast, 

a', It will be observed that the affected area gradually 
increases in thickness downwards. Latex would be 
·~btained from any part of the cortex shown &8 dots, 
but passing downwards this w!luld be in a stpdiIy 
decreasing amount from ab-cd. <rAt the latter point 

c 



BROWN BAST. 

th .. cortex would he completely dry. since the whole 
area of cortex which shonld produce latex is affected 
with Brown Bast. 

The ang-Ip at ,\ is a very variable oue. depending 
on the rat!' of development in each individual tree. 

b'. /\h ill 0 ' , a grndual inrreaRe in thickness of affected 
tis",,, i, shown, ano from the inside of the Brown 
Bast the latex yield cea8es at the same point as in a'. 

SometirrwA the diRea8(~ on the outer margin follows 
a lill(~ parallfl to th(· Jatt1xt c.ylind.('r~ teL and in con­
sequence the T('gion of coriex outside this line con­
tinues to y·i,·ld latex, until hy further growth in 

, thickness the portion r reaches a point. in the cortex 
(.1, where the latex veepels naturally degenerate. By 
that time dw wholE' thickness of cortex i~ a.ffected, 
and complptr drY1H'SS rest1lt~. 

There are mses ,rhere th" position as b' is reversed. 
i.f· t t,h€' outeT portion at a point ceasE'S to yield, bllt 
o\ring to a parallel course inRide. a small arrlOunt 
of latex can he withdrawn down to e'. 

This zone in turn is affected and ceases to yield 
b,' the time it. ]"('aches ('. hut nwauwhile further new 
laticifel"ous tissue produced from the cambium has 
reached the point (II. and yields lall>x as hefore. This 
i8 a cas," wher~ th,> spread inwards is exactly couuter­
J,W.1.~RC.EV.1 OF tJ.~ {S'ofrth J~i'l ~hu-kN888 ol the ~~7i"'itiea,l 
tissue. 
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1)1.0\(}(\\101 llT. 

lli ... trihution of Brown Bast dowilwards frolll the rut 
(ningrammotic-), 

b 
FIG. 1. 

The point .-\ is any point )"" helow the cut IlIlt! iu the vicinity 
of a latex ves~eL Thp outer harl;: has been removed t-o e'Xvose 
the outerlllost zone of Brovrn Btu'it tisRue. 

:\sttlming for the prf'sent purpm:it' in order to f',implify mattf'rs 
that, Brown Bast originated in thi~ case ttt on~ point only, at 
firf;t atfl,('tin~ a sin::.de Jat(:'x vef.i8cl or a small jlnrtion (J[ one 
cylinder of latex ve"el. Fig. JJ. represents what sometimes 
dtCllrs Hf< seen in longitudinal Ke(·tion along the line a-b 
(Fig. I.l. 

"IG. It. 
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IDcidellCle of Burr Formation. 
Tht> folJowing figureB with regard to burr formation are from 

an estate on flat land with stift clay Bub-soil, but when, the 
growth i::<. very good: in gf'IH:'ral. the trees are better than 
average. 

Tht' tapping is alt,'nwk daily, and over the whole area the 
nUrnht'f of ('tits per inch hark eOlHmmption avera~les about 
tbir!.'. TIll' cenSUR "'as completed at tbe end of October, 
1919. 

T)w \'xtI't'IIlP \ariation ill per('~·nta.~e of hllrred trees iR most 
not,jt'l'ahle. 

Age of l'el'CentaR(' of 
l"it·ll1. tre('I' , Total Brown Bast Brown llli.4t BUTI'M tret's 

Acrc's. Yean< Brown Bast. Burred Burred per acre. 

9(J H 711i 43 0'0 '47 
U7 13 Hlk 475 58'0 3'7 

3:1 14 225 117 52'0 9'0 
ao ]·1 124 18 I·Hi '6 

~~ll 12 1,633 662 40'5 3'0 
107~ .\ lO ,147 88 19'6 '82 
JO(l 10 M8 79 12'7 '79 
~()(J 9 224 25 11'1 '12 
lOi~ B 10 70 48 68"5 '42 

Totals ~.875 1,555 

PereclItagc of Brown Bast trees burred 
throughont the whole area 31'9, 

or approximately one Brown BaRt tree in every three affected 
becomes burred. 

Brown Bast and Number of Cuts per Inch. 
Tit,> figures quoted below are of considerable interest. 

Field. Age of Tapping No. of trees Brown Bast trees 
Block. Acres. -,. cuts per inch. with Brown Bast. per acre. 

1 100 10 40 1,312 13'12 
~ 100 10 30 455 4'55 
3 200 9 30 441 2'20 
4 100 10 30 325 3'25 

Ext'ept for the slight difference in age in the fom- blocks, 
tbe Ol~ly yahable f""tor is the number of cuts per inch. Too 
much should not, "owever, be read into these figures, for the 
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figures over the different fields all over th~ e.tate for Browll 
Bast vary to an extraordinary degree. The percentage of 
burre<l trees on the same estate is also 8 very variable figure. 

Treatment . 

. From the foregoing descnption, .. Jl)::It.'natlOllJ:' U8 ri:gard the 
increo3&" in extt'ut of dii;t.~ased ti!;SlW, hurr furmation, ineftici~ 
ency of resting. etc., certain lIne'!' ot' trt'8luwnt are indicated. 

\Ye are forced to the ('onelusioll that uny ~y8tNn of t.a.ppiug 
as at pre8Cllt. pradit;cd lUll) givt" rist' to Brown Bast. the per­
centage of case' depellding partly 011 the individllnl suscepti. 
bility of tbe trees. lieneral observation bears tbis Ollt. &8 trees 
uud,:r all the different .ystem. of tapping are att"ck~d. Only' 
exhau,tive experiments in ?npping met,hod. would give any 
idea as UJ tbe best system for the limitation of the disease. 
and in any case. no mattn what, Ih,' system of tapping. it is 
very doubtful if, 00 long a8 the tree is subjectt'<i to the opera­
tion of tapping by th,> remO\'ul of small portions of cortex I>t 

frequent and regular intervals. tbe disease can be prevented in 
a certain percentage of ellbCS. The pereenta.ge of caReS over a 
limited period of timp llli!!ht. howpver. be reduced, 

.. \lternatc daily as oppo,,·d to daily tapping would probably 
give rise to fewer casps of Hrown lIast over any particular 
period of tin",. hut. the llumber of cas'" \\'ould still tend to 
incr,.,.e with the age of the trees. It follows then that. apart 
from an altf'r"tion in tal'l,ing system, ",nd periods land there 
is as yet no reliable data to work on). preventive methods can· 
not be outlined . 
• Treatment, however, can and should he taken in hand, more 
especially with the younger areas of rubber, for in the older 
rubher. over twelve years, it will be found both difficult owing 
to burring and costly. but treatment of the younger areas can 
be done cheaply and effectively and burring prevented. and it 
should be remembered that burring in the majority of _ 
renders the tree valueless as a revenue producer. 

I. The neceasitv for the removal of affected tissue is 
'evident. si~ce the spread of the disease is due to 
secondary effects. 

• This is most effectively done by stripping the 
cortex of the affected area. An obv~ objection 
may be raised t.o this line oJ. treatment, m .. the 
same conditions are set up, but·at a greater depth, 
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a, those du~ t.o tapping operations. This is not so, 
for once a {',ork cambium is formed regeneration pro~ 
Ct'plil'i as in uonnal cOliex. It is possible, however, 
that iII a Hfllull Twrcentag"e of cases further affections 
of I J.)'o\\'n BaHt may be Ret lIJl ill the cortex adjacent 
to the :-:tripJwd Sllrfaee. Probahly such caseR will be 
due til tlu_> fact flint all the diseased cnrt('x was not 
l'('mn\'{~d in thf' firHt instance. 

I r. tkrnpiug oft tht' affectt~d tis;-;ue haH been n:collllnended 
ulld practised t(1 a ('()llt:iiderable extent. fllhis i~ appar­
elltl~- a ultleh ~illlpl{'r ujl{'ratioll than stripping, but 
thert' is ahHl).s a doubt whd her all tIle aJlected tissue 

, h;t~ IW('ll n'JJl()y{'d: jj not, t hl' diseasE' will still COD­

tiIJU,'. It i~ quite p{)~i:'ibk that this. method may be 
f'll'('l,ti\'t 111(S{111!t" (',l!~t'~ \\ht'f'e tIlt" JisL'~,se is not deep­
setttt'd, and h:l~ lIflt lH:'r~i"'tl'd fot' a vt>ry long period. 
1\Y() ftWlOR of stTapillg, light and dpep scraping, have 
h(,I'TJ praetist'(1. Tht, former nH:~thod ha~ nothing to 
rCCOllJlll('ntl it, a~ it i:-. e·xtl't'IllPly douhtful if even 
00(' pel" ('VIii. uf cast's win bt~ IW1ldit-ted at alL The 
latttT lIIt'tiwd pl'{'HlppO~eB t'lthf'l' a ot't'p('r incidence 
of tht' (lisl"ased ('onditions, or sj)l'f'uding inwards of 
tht, diSt'as(' frolll ;1 point further out. By deep scrap~ 
iIl.~. if it is t·o he sllcct"8sful in even a small percent~ 
agl' of caSl'S, it i~ l1t:>et·:-;sary to rernoYe an the a~'ected 
corif'x, if necI'f·,,HHry u11til only a vcry tbin cover iF 

left. Then' are lOany cases 'where diseased tissne 
may be left, ,md in th~se cases where the discolora­
tion extend, dowll to the wood remoyal by scraping 
is quitt' impossible. This method is always of doubt.. 
ful utility in a considerable percentage of cases: there 
is considerable dang-er of wounding on an extensive 
scale, it is qlllte as expensive and delicate an opera­
tion SF. ~tripping. rrhe only point in its favour is 
that the n.ew cortex may be tappable a little earlier 
than in the caSe of stripped areas. 

UI. Treatment with tar, or various tar mixtures or other 
patent preparations, after scraping, is practised in 
BOme areas. Such treatment mav be useful tempor­
a~ily to keep out borers, etc., 'whicll m~y attack 
scraped cortex, but otherwise we CIInnot understand 
the appJifition of tar, etc., having any effect on the 
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dise""". nules, th" pelletratiun i. "" gn·1>t lIS to kill 
all til<' afft'd,'" cortical tis"n,' to a consHI,'n.ble depth. 
(\,~ t' hU\'l' St'l'1l Yt'r_y f(~w {'a~'!-\ uf cOftf'X scl'&Jlt'-d for 

Brown Ila~t attack",1 h~' l>orl'1'8.1 If this fact i. relied 
IIp{~n f(II' trcatIIH'nt. tlWl'C i1<., tn\ing to 1lw \Inreliu~ 
hility of ditTl'I\'lIt iil-lIlIJllt·i'> of patt.~nt pn'parntiOtl8 fi.S 
ttl dt'lJth Ill' t,IT('i'tiVt, IH'Ilt'tratHHl. t'te .. t'!Ill!o\it\('rfihlt~ 

dan~l'r of tht' l';{IIJintlfll tl"''''UI' h('lflg 1\dl('d. (·l'il)t·('iu,JJy 
afkr d~'\'Jl !->t'nll'ing: a laq.!.I' \\lItmd w(luld thll!o< hf' 
f'HIlI'it"IL THr and tar Illixtlln'~, rt'~iduul oil~. efutlt> oih~. 

tar (til",. dc,. ;.WI a.'" Irritunt.., tll th~' ('ortical ti ... HtlCS: 

S0IlH'of tlw:-l(' ("olltalll to:\.j(, :-:lIhl"ltull('('S whi('h are harm~ 

fiil to ttl(' ti!-i~!ll'-", awi in <ldditiou highly penetrativp 
~IJbst<lll('j'i·.lI);l' lit' pn·, ... ,'nt < \\'1' hav(' fH'ell JflHn\ (·as{"R· 

trt>Hit,d II,' tl!i~ Ill!~ho(l,.i,(., ,::IIIH' form of :-:'(:l'llpiug­
fnllo\\I,1{ h~ tilt' applICation ill t;n' or tar tlIixhlf('~ liB-

a eO\',,!. \\'lljeh I"I'snltt,d ill' h11·t·llill;.!," i,(., ruptnfc 
of lah'x \'t'"sl'l~ nnti i''\ud:ltinll of !n11'x on 11 ('(lnf'idpr~ 

ahlt· scnlt'. It! ~nIlIe ('a~l'~ l'ad~ of ('oa:,!lllIl1t,d latex 
of {'ollsidernhlt- size \\f're fOllllil: this i~ ;Jl'('idf,dly 
harmflll. \Vt> tliCI'<.·fol'l' I't'ganl Rtrippl!1:,.:.. althnll~h 
apparentlY:l \'('ry drQl."Itie llH'thod. a~ ~af('f<. h'Ri" ('ffi\tly. 
(\11(1 lIutre dft·(·ti\,(' than tlf'I'P !>'<'raping. foUnweo h:v 
thl' applil'atioll of tar or tnr mixtuTI>B. l'k. 

rr~f' Objl·(,tioll lJas hl'('1) rt'I,( .. at('d!~ 1I1'1.!.(otl agaillKt l'itrippiug 
tlwt the re;":('lH'nded cortex WIll Iwf In- t.'lppahlt' for 111 Jeast 
four, and pOHf'ihly l-\.i"'\, yt'ars. rrhat Hlay hl.! quit!' trm~. hut 
f'\'en six ~ears b not all nlmonnal tillu' to allow for reJ1Pwai 
in the ordiJlllry ,yay, .\t illP ';'l)lH' tiJJlt, oul' way puin1' nut 

-tbat regeneration of cortI', O\'l'f a Ktrippt'Cl fiurfaec iH t'xtrt'mely 
rapid, especially uuriug the flrRt ~ix nlOnthtL 

A further ohjection bUR h(~t'lI lfIenti()1wd aga.ins1 stripping. 
viz., that the thil'kness of cortex bearK little or no relation to 
the quantity or "uality of latex whidl it may yielcl. This iii 
based chipfly on th .. sUI',""ition that the pmdudion oj latex 
vessels is inflnenc('d hy two ractor" :-

~a) Time. 
(b) Th" individual tree. 

Dealing first with the question of time and assuming that 
the avehge number of rings of latex vessels produced each 
year is two and a half, i.e .. in fonr year. there ","auld be ten 
rings pi latex vessels. most of whieh~ .... y seven, would be 
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<>pened by tapping. This would be comparable to an ordina.ry 
four-year-old tree ao; regards number, but the cut would be at 
least twice as long in, say, a ten-year-old tree, and longer still 
in "Ider trees, which IllUS! be accepted as a compensating 
factor. 

A. regards the second point, there is no evidence to support 
tlIP view that the regenerated cortex would on the average 
<lifft'r \\idely in constitution to normal cortex on the same tree. 
Besides, it is g'enernlly accepted that the yield per unit of cut 
increases as we pass itnvards from thf' outer edge of the cortex: 
thi!' can only mean dwt the younger latl'x vessels to a point 
yieltllllore lat('x than 01.1('1' ones. This holds good even on trees 
first opened for tapping. say at fiw years old, and in this caBe. 
&SRllllling'that the deepe~t ('.u{ made taps the vessel of two yean; 
old. t11<'8" are the rifhe,t l'eserv~ of latex for that particular 
cortt'x. 

A point IIf SOlllt;' illlp(JrtalH'f' ariRf'S a~ regard!' deep scraping 
against st.ripping. 

\Ve will fiRRIlIlW, for tht' saki' of argument, that nonnaHy <l 

period of seven year, i, allowerl for renewal. 

Deep Scraping. 
After d('('p scraping a cOfllparatin..>ly thin skin of inner cortical 

tiRSU(, i~ jf'ft. eOlIl)lIlf'uhl<' to what remains after tapping. Given 
a Sf'Vpn yearR' n'll('will, t}l(' {'ort('x would then ('ontain towards 
the out('r maq.!in tiR~IlC, \'.:-ilieh at most \yollld be, say. '~ight 
years of age. 

Stripping. 
The regenerated cortex over a stripped area would at thf 

end of seyen years mnsist of tissue the oldest part of which 
wouln be seven years old: but. if the diseased area had been 
propel'ly delimited. this tissue would not contain Brown Ba.st, 
wlwre--as in the deep1y scraped cortex one could not guarantee 
that all the "ffe{'«'tl tissue had been removed. 

With scraping of lesser depth the risk of lc"ying affected 
tissue increases. 

It is very improbable, exC<'pt in a few cases, tb.t latex vessels 
0\'("1' 8("ven years old, even in old trees, are of very mueh account 
so far as vield is concerned, since when a late~ vessel reaches 
a certain' point in the cortex, which is determined chiefly by 
the ag{l of t'hat vessel. degeneration setB in and it no longer 
functions so far as '!\'ield iB concerned. It is common know-
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ledge that in tapping, much bark is relUov.,.1 wbich dO<'s not 
• vield latex. and llude-r normal ('onditions thi~ amount increase-s 

to a point with the age of lh., trN'. On the other hantl. 
regenerat"a cort.,x at six y"a" old will contain but a smail 
nnmber of lat>cx ,·t'S$('js, whirl! will han' attainPtl an "'At'" at 
'which. m:dng 1{) cif'g(·n('rfttkoii. h-ttot'X canno1 ht· drawn from 
thf'-nL One or tv.'O \"i:'",st·I~. i.to,. th~ of 1lI01'.t i't'Ct'IH ori~jnt 
may not yielfL hut thi;-. nlway~ applit'~ in 1nppiHg. and the 
IHlIlItWl" of Ilf't"'p-st'att'cl vi'!<lst'ls aft't'(·tpd dt'fit'w\s ~olt'l~' on dppth 
(If t<Jpping. Tht'I'P il" n(l T'I'BSon t~l ~Ul11)(1i-\t.' thnt in (ht' grt'at 
majoril," of easP" tIl(' rq!t"'nt'n"t('(! cork'X will lwt be- t'ii\ull tl) 
that of NjlHtl agt' 011 til(' saUlt' 1rPf', 

,\lJonin? sily. I'i-x y(,ilr~ for (,OHlpJt~lt· l't"'g('}wl'lHion, tJwrt' ilol 
no tJlH'~tioll as to lht.· p{l~~~ihility of tappinp- o\.'f'r it again. In 
tlw gn'llt lIlajorih of ('asE'S a «rOUT '\'(':\l'~:;: rt'gf'lwration will he 
ample.' .• 

Une further argwlIt'lll may be hrought f(ll'ward 111'rp in fa\e'ollr 

of tff~atmf'nt, \·iz .. it will (·nahk tapping opernti(ln~ to he krpt 
J}("ar the ha.Rf> of ilw tn'{'. "'f· ha.vp frec]1wntly S(,(,Il trt'f'~ 

ntlectf:"d \\'ith Hf()\\'n 'HaRt all f(llllltl or hp3Vi\v 111lrr{'d on OHe 

half, h~ing t,,!,ped to a h"i"ht of flW f,·d. awi h .. Io\\" the three 
ft't't lpy!,} !'itlch tret'R will flf'\'(,f l)(' tnppahlp, whif'h f\impl~' Inf'Un~ 
that what should he the rie1}1'~t r('H('r\'C (If latf'x cannot he 
utiJiR'O. This i ... ohYiol1~h' 1':·11:-<(' ('('ononJv. and reachcK it~ limit 
in tho!;,' ('asps wherl' trt:('s hp(,~)Ill(, qu'it" l1ntHT'pahl(', whi('h 
shoul'; he yjt"lrhn~, I"HY, four to six Jhi->. of flry ruhhpT "f'r 

Yl'ar. 
By "trippini' off all th .. atT~('t,·r1 cortex tI", Apl'ead of th~ 

disease to the remainder i, prewnted. bamnl! is prevented. 
aid the t,ree may he continued in tapping, If the iii,,," ... 
has been dj,'-c(Jvered in good time ~o th3t the area of eorlex t.o 
be stripp"d is small, th"re should be an ampl., amount of cort·ex 
left to continue t.apping, so as tn follow a four to five year.' 
renewal. or eVf'n longt."r, for the ft"'gf'nf'fRtf'rl are.a. 

Concrete Examples where Treatment on a Large 
Scale has been Undertaken may be Quoted • . 

Est.ate A. 

• 
Over ten thou ... nd trees \\'Ne treated b~' stripping. 

Regenerated cortex fifteen to twenty months "ld 
averaged five to six mm, in thickness. This 
should, and most likely will, be euny tappahle 
by the end of the fourth yeaI' if necessary. 
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EhtaU' B. (hl'r 1\\"(,1\'(, thousand trees tr~ated. Regenerated. 
(lorh':\. tWt~llty·t\\(1 months ath:r treuhncnt avel'­

agtid ~jx Hllll. in thicklJt:s..... 1~his also ",,'iH pro­
haitl,v bl' rappahlt' in four yeurs if nec('s:-.ury. 

JJJ tJw f.!Teat 11111)Or1t.\ of tlw a!){)\'(' CUHel:-. tht'rt' is .:-;utlicient 
eOfkx p'flwilllllg to ,,1l(J\\ oj a iin' )l'IHj-,' rellcv-;al. 

!Il J,:/{'h ut" tht, a/lIl\t· ('ast":.. tIlt' n:gelll'l'llt(-'d I..'ortex will 
(·_.t·rtulldy lit, t;'1'jla!)it' \\'ithin 11\'(' .\(_'ar~. 

E\"t'll if till' ~i('!d frOJlI tlwst' tn'1lti:d art'tls is 1101 quit(, up 

to 1)(11'111111 \\ IIt'l! IH'OII,: .. dlt intu LlJlpill,!.!.. JH'lol't, or ill th<' fIfth 
Vt·ar. thert' is _ ... til! tIlt, sati~ral'ti(lll :d' kll!)\ying tilat tllt' J't'wuiIlllcr 
;d the eOJiH't'S Jl<l:-: ill the meantiuw b('en ~flved. 

The ~ltt'I'ltatin' to tn'atllH'I1t mw"i bf' con~id{'red. SUppOi-W 

stripping j~ 1\ot tllldertab'lI :-, 

!II) :\wl illslt'ad t'lH' light or deep scraping InetJlOd j,,") n.' . .,urh',j 
to. Tlwrt, art' HUlll) chullceh of continuance of tilt" disease 111 
a ;:.:rv<tt HHiJorit.\ of CU:-lt'-... (hIt, call1lot ht' sure that all th~l 

11i~'w:l:->t,d tis~l1c lias IWt'll J't'lIlo\('d: (lspel'iully is thi~ AO whell 
tIlt' di:-:('a~(' ha». progressed for a l'oJ1:-:;iderahlt, tilllt'. H such 
happt'IJ~ tllP l'XPf'HHt' of treatwl'nt is altogether \\(l:)1f,d. as tIlt' 
di..,t'ilSt' will ('olltiIlUt-' Hnd spread Jatl'rall}. 

,\flt'l" l'icraping. ttll' or other lH(,diurn is fn-':'<!lwlltly applit·d 
a.., H ('U\Pl'. :-:'u('h ('()\'t'r~ frf'qul'ntl~ hUYt' all injllri(m~ f'.lTf'('t. 
('iltl~illg hlt't'dill!1 of latex al1(l the forrllation of pads of con~lI­
latt,d l'uhht>r ill till' corti('ul tif's!lt,. Oh\'1011s1_y thist..1s not 
lWIll'ficial. 

(h) 01' no tn'''lll\~llt at all" undertaken. In that case ti,e 
tree will finally go out of tapping as quite u8eles8, .ince there 
is t~\'ery prohability of the discase spreading round the tr~e. 
u!" IH'J! as t]mnnrards Hnd possihly upw'ards; it will probably 
hel'OIIl,· hellyily blllTl·d. ReIllOyal will be necessitated. and a 
Bupply ('ven if sneep8sflll would not COlne into tapping under 
fonr 01' five ~l'aJ'fi, at whieh time it would yield an averap,f' 
for Ii tree broug:ht into bearing the first year. 

Experinlents were- tried on one estate by resting trees which 
had alrcady been <'xumiul'd and found to be affected with Brown < 

HaBt 'lil one section. On re-examination twelve Dionths later 
the disease was found to have spread laterally and upwards 
into adjoining sections previously free. _ 

On another estate trres seYen years old l3annary, 19201 
whicll haA beoome "drv" and had become affected with 
Brown Bast durilag the first eight months of tapping wel'l'> 
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• tested. l'he trt'e~ wert" ol"t'lwd for tupplng in :Sovt'lt)ht'l\ 1917, 
"nd taken 0111 of tapping in .Tul),. 1911'>. :\" {urlhet' tapping 
had taken pJate when tfw tJ"Ct'i' W{'rl' eXluuiued in .January. 
1920. and tilt> disl'ut;t:> "as then found vt'ry (If>el~~)~u{,d on the 
origina.l .... eetioll helo\\- T}in I'ut. aw) had sprt'tllJ into virgil) bark 
on cuC'h sidt.>_ In OJIt' eHK(> ttw di",p:l~' hud (HhHI,l qllite round 
thf> trt'(', and ill ~OIlll;-\ otlwr l"ah('~ llw ("ort"x \HI!"> alrt'l'lt>d down 

to til(' tap root. Tilt' gTl',n IWltt,rit\ Ilf thp aUt·(·ft,tt trn'l"- 'H're 
of mort' thau ;l\-,'ragt' !"-.lZI' 11I a~l ar~'a wlwl'l' tit·\t'lopwt'lIt WUR 

Yet.' ;.!'>I,d illllet'tJ. 
1t 11;1:-- fn'qUl'lltl: fll"t'll ~t;tt('d lhat lit tht' (';J~i' HI l:t'{,,\l1 Hu~t. 

if tal1pill;': hi' di<,;c()1I111l1H'd. tIll' di:--t';ISt· dOl':-' lint !-'pn'ild. On 
the otlH'J' hand, it J).. atliIlJitl,!l thn! 1111' ll'('c dn('s nol s.tTt\ct a 
:-.plf-Cllt't'. 

Rt'c\"1 ill Fir .. , i 'C\ 101! 

.\ ... socia1ioli. ,.,Iak~ 

.. I hil\" 11111 :-I('I'i! ;ut.\ tn'i' fld!nikl~ tlttHcked h.\ Brown 
B:lst ('lirt.' ilSt'lf E\','11 if ll11lt'h (if tilt' allt'Clt'd )Jnrk 

:">1';1\1';-" ,!II. th,' hark 111'1,,"\\ \\d\ ",ti!l \)(' fnund to pOf;s:ess 
"tilt' tYII1(',,1 Hro\\ I) Ha~t ('O\Ollr, althollf_!h ~Olnl' Ill' the 
.. illterior lan'l'- 1)1;1\ \ It,ld a ('('!"tain all10llnt of I:lt.ex .. {alld 

furtht'r , .. ~t,ctifllJ:--' ,',f l;nlwll Basi hark fw\'(' /1('<'11 ex~ 
all1irwd fl'lllll tl'l'l'~ t'('Rh'd for 'known pt·riods, thl' IOI1t.wst 

period llt'ing t'ightl'~'n 1llllllth~. j,t .. tlwy \\,'r,' )lot 0111:,' 
.lry trt'l'~ hilt \utll dl,\,(·jIJlwll (I :-.I.i::!ht I,)~'I)\\ II dl:··('oloral ion 

. HI 1h(, b~:ld, ;t)J(' \\'lJlIlJd £.'1!/1] 01 Hohtlloll '. In all ('l1SI'H 

.. \yh{'fe thii-- hrO\\'Jl dil'wohlrati()ll lwd !It'l'll pr('Kt'nt tlwre 
\\'1:1'(' 110 si,:.!lIs (If l'I'Ct)\,'r\ b\ fl'hting. till' di~(.'nloration 

,. ,va" stjlJ pre~t'J)t and 1he t~f-'(,~ W('n' 8till n()J)-lati('ift'roHH. 
• "In Ol1t-' ease wiH'l't::' tlw trf'f' had hepn he:J,\'i1:v l-\crup('d and 

"taIT('d, uew ti~snp hail H)lfmrf'ntly fonnrd, and tlU' hrown 
"discolonttion wa~ pn'."!t'ot in this. ~(, that olW is for(,(>d 
" tD the ennclnsi(ln that resting trpes which arr' dt'finikly 
"known t,o h{l' HHHr[J nll.~t inf~"('te<1 is nH('I~~sH.'· 

.. 01)(> sneh 1'l'stf'ct tret-' whieh has been nnder Ohf.Wr\'Hw 

" tion three ypaf' has neither sralp-i1 otT th" disr'H."d bllrk 
"nDr has it fonw·d nodules, so that the tree is Rtill un­
B profitable. and likely to remain so." 

"Ve bave seen cases of trees rested for periods of two. three, 
fonr, five~ and six years but which still snffered from the 
disease, 1t is surdy obvious that nothing is gaine.t by ""sting 
the tree even if the diseare does not sprea<l, 
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Why not take out the diseased portion and continue tapping?, 
The tree is useless in any case if it is not a revenue producer. 

We have never seen a ca." of self-recovery hy resting, but 
we ha ve seen many cases when: the area affected bas increased 
both in area and in depth. 

II should be Buted that the claim for a rest cure is made 
onlv for' sOlYle trees, but no method is outlined as 10 how these 
par1ieular trees must he discovered. Vie can only assume, 
then, that by t·hio treatment, a percentage may be self-cured. 
Huppos(' that·, after a. resting period of, say, eveu three years 
ltil(' shortest tillll' 8uggeRtcd), a large percentage succeeded in 
throwing 011' all the afleeted tissue, can the operation then be 
conH;,lered financially sound? The crop from all the afleeted 
trees for a period of three years has been nil. whereas had 
treatnwnt hy striuping been 'promptly carried out, tapping 
could 1m\'(> been continued ovcr the three years, all ample period 
to repay cost of treatment and leave a considf'fable margin. 
The longe'r the resting period is prolonged the greater must 
be the loss in revenue to the estatc. Further, what has hap­
pened in thl' meantime tD those trees which have not effected 
a Belf-cover? It will probably be found that many are now 
be,vond t.rea iInell ( . antI Horne \vill han~ beconle burred. 

Even if some of the treps arc now treated, the task will 
be 1II11('.h mort' difi1cult, the 3Hwunt of cortex to be removed 
considerahly greater, with a corre~ponding increase in cost per 
tree. There is nothing tD be done no\\ blll take ont th,l'burred 
trees, i.e., these trees have been simply an encnmbrance to the 
estate for t,he resting period, three to five years, since they have 
produced no revenue. 

Against these, presuming stripping is undertaken and is sl1C­

cessful (not al] cases will be successful, as it is highly probable 
that with stripping as with other methods of treatment recur­
renee of the disease will be found in a small percentage of cases 
due to the fact that not all the affected tissne has been removed), 
the regencmted cortex \rill be klppllble in, say, four to five 
years. It shonld be noted, t{)(), that tapping will be possible on 
a tree at least t<ln years old, as against a supply at five years 
old, and the tree need not be taken out of tapping; tapping may 
be resumed on the, as yet, unaffected portions of the cortex. 
There is no need to allow a resting period when tr<;:>tment by 
stripping iV carried out, i.e., if any tappable bark remains. 

At-least by stripping the diseased tissue is removed, burring 
is prnvented,· tmiP the spread of the diseaae is checked. We 
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have seen lDan~· cases where the di.,'ased area hail been stripped 
·and tapping continued 1",10\\'; no resting perind wa. allowed. 
and the tapping had cOlltillUt·d 011 tlw side for I",riods varying 
from nine to eigbt .. en month. "ifl",,,! any sign of the disease 
appearing on till' sCetiol1R ill tapp1l1g. Rege1wrutioJl of corf..t·x, 
over til<' stripped surfae,· had r'!'O(">eded rapidly, and Nlccllellt 
results are anticipated. H ".1 such t·re ••• be"ll left untr,·nted 
there i, ('Very I'rohabilit~ that th .. <Ii"" ... • would h.,,, <'xtClldNi 
down to th., tap root. latprais, or to other sHctioflB of eortt"x 
round ti)(' t.l'Pt~. and in :-<Ollll' cag('S at lpnst it i~ \'cry prohah1t\ 
thilt hurring nflilld O('Cllf'. 

Tn otiwr cas('~ wtw'rp the wholt, of UIl(' Rf1(·tion was gtrippt'd 
d{)wII to tht' lnh'raJ rnotF- a fn~sh ~,{·tion waH hrought into tllP~ 
ping· iJlllfwdiati'ly, and after fiftt~('Jl tnnnthf' t·here wa,,",")O Hifln 
of the ilise:tRc in that spdioll. ~ tht' meantimE' the reg'~n(,}itt(~d 
cortf~X ill tht' treah·d an'a hat! attaillfl'Ai an n~('rag(' thi('kn("RR of 
four tum .. alld Hppt·art·d qnitf' healthy. 

,\ssnroing that in n small lI111nn{'r of f'afWK tht~ diMesSR rt')eurs 

on tllt' regenerated cortt'X pl'('\'inIlM to tapping ~vrn w}wn all 
the tli"ea&ld tisslI(, had hp,,,, ren",,·ed. and this i. exr,eedingly 
improbable. the remainrl(·J" of the eort('x hal" in the meantime 
been s,,1n'iI for tapping, \Vt· haVE' Hot Se-tlfl a ca&' of recm1"f':np..{IJ 
of th(~ disea~ in Ti'generait.·d ('ortf'X aftt-'r all the diseased tissue 
had ilf'f'll rerno\'('(1. Furtllt,r. if HI(' c1iseuR(' reellI"8 after strip­
ping. it is highl~· illlp .. ohahle that (,thl'r aHd Ie", dm"tic method. 
of trt'!"lI('nt wOlll(l have h(>('n ~11('('PR~fH1. 

Stripping. 
In all cases the important point i8 to find the Brown Bast 

a~ treat it in the early stages. By doing so, the area to be 
stripped will be small III minimum in fact), burrs will oot be 
present. and stripping will usually be easy. 

Young trees as a rule strip more easily than older ones, and 
virgin bark more easil~· than renewed hark. When. as shown 
by a few experimental cases. the operat.ion is somewhat difficult, 
e.g .• there may be a Jiahility to cracking of the bark. it is better 

• to first scrape off all the outer bark from the part to be stripped. 
Sometimes lhe cortex is still difficult to strip wit.bout wounding 
the underlying cambium. Tn that ease the best method is to 
remove the diseased tisRUe in longitndinal strips about one to 
two inche' wide, using a thin sbarp instrument for cutting the 
cortex into strips. 

In stripping old trees (over eleven 'years) a.nQ where renewed 
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corkx ib iuei"de,J. it has been found on some estates that striP-. 
ping " facilitated if the ,·o,.tex is first well scraped, then left 
for anout a lJIunth of' six wpeks hefon' st.ripping is undertaken. 
Exet'llent n'l .. uits 111 stripping ('\'PIl advanced cases on old trees 
han" been <whit' H'£] h.'- tir~t senJpjng mof1eratdy dt"ep. and then 
i"tripping in t\\O to tim'p iu('h t'tripl'- thrt~C' months later. This 
i!-< prohahl,\ dw 10 tht' fa(ot that for a short tinlf after ~craping 
thf' ratr of formatioll of hf'W tiRHUt' fmln the earnbiUll1 is con­
sidt·rahl,' in('reaHt'rl RO that a thin band of Hew soft tissue is 
forllH'd OJ) till' in,-.:jdf' 01 thi' cortex. 

Oil til{> great IlJHjorit:: of estntes httlf' or nothing has been 
dnll" as n'gards treatment of Brown Bast in the past. more 
c"I~'rially ill tbe older areas of ruhber. ~xcept takill!,! "ut badly 
bUfl't'd 'n't'fi. Bt'fore t'onsillel'ing treatment ill. tlH'Ht' old areas 
tIw '1lwRticJlI of' thinnin~£ out shunld bl:' taken into account. If 
thiH is decidt'd on, ~ eensus of Hrmnl Bast ~llOHld hl' taken hy 
a tn'(' to tref' e::xamination. It will then lw found that. SOllie 

of tIlt' caRes are almost 01' quitE' inlpossible to t real,. either 
h,'cauRP, of hurring having nlready st.arted. or bpcanse t.he dis­
ease hus pl'Hetrat.ed througb to the carnbiurn. Tht~s\' ('xtrpllle 

C[l~e~ may be rt"Inoved during thinning out ana the remainder 
tWlit'd. 'l'],e percentage of cases will in such arMS probabl~' be 
found to he high, simply hecause of the age of the trees and 
ttl{' fact that llO treatllH-'nt ha~ beC'l1 undertak(_1H in the pa~t : 
wlwrt· it is low, this ma:, be dut' to a iudicions selection of 
l~nl\\'n Hils! trt'ps ill a prE'yiom; thinning out pl"ogrann1lt'. 

The type of trrp must also he taken into arcount wllt'll deal­
ing with old ruhber. \Vhr're renewal has h(>(,ll very ~lmY or 
whe,-r the llencr.1 characteristics indicat·e that development i. 
poor, stripping will he found difficult and extremely tediol1s. 
The p('rcpntag·e of cases will. however, generally be consider­
ably less than in areas where development and renewal are very 
good. 

It is nee('s.a,",' to emphasise the fact that once stripping is 
llmlertaken all the affected cortex mllst he r('mowd. If after 
taking off part of the cOliex further tlisea_l patches are reve.aled 
b~' the discoloration in Sf'ction. it may be at a different depth 
in the cortex. more must be stripped until the whole of the 
diseased tissue has heen removed. It may he fOlmd necessary, 
especially in older areas, to strip portions of the tal' root and 
latemls. The affect",d tissue must not be left on any of these 
portions .• 

F ';,ally the strlf>P'MJ surface does not ft>quire the application 
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of illl \ Hwdi11lu lInlest:; wounds have been cau&,d, u.nd in no 

• eaS1;':-i ~..,hntlld l'Vt'n dilute mixtuft'l'. of nn)' funglt·idt.·, tar or t.ar 
oil!:', ek .. hr~ ill,plied t{> the Ntripped surInec. but if thl't't' 1»"" 
.any t1an~er of infHctioH hy ~loulliy Hot, SlH'8-)ing with warm 
paraU'm '\~I\: hat-; ht'.'11 found t.lw most 1,dH'1l('ial prOl'(·,hll't l • 

I'anulin Hax I~ tfw onl," C(ln~r wI lid! can t)(, I1flplkd \dtb au,\' 
dt'i!Tt't' (If ... akt," .Ii tht' :O;1rip),t'd !o'1It"fact' it' vxpo!:-pd In pO!-~lhlt, 

dryill;': clll'('1 h: din'('t ""ulllighl. it i", Iwtlt'r 10 ",hntil- It 1111' H 
day or t\\.l h~ ..,{'rf'PIll"<: t,htH(' ",bould Hot lH' I,iat'eil too Ht'tU I ht' 
~urfa~·t'. ;1'" \t'IY den...;t' ... had( atll'l.tcls S(iHH' IIIS/'t't . .., ,\ ~('I't·t'li 

('all ht' IlIati(, of at,tap~ and iearmd on tWl) ~:ick~ agnlW.,l, but. 
Hot dO~t, 1o, till' Il't,\, ~cn'('ti~ rlla~ lli' nt'et.)~l'<IHy luI' <I !{.hurt 

liol\ to !'rtlli'('l till' strip}),>d ~Ilrf;!('t' frOli1 th!· lbreet iufitH:mt'e 
of \I'ry 111':1\:,\ fiJi)!. Thj .. dOI';-" Hilt appl,\ jj a \\ax !,o\,pr )l.1. 

:Ipplil'd. a:-; (·xp!aint.'d lat('l' ~'1't·t·lIll1g, howt·\·"r. will IIl"uaUy 
flllly bt' Il"('\'~~;!".\ for In'I't' IH'ar till' t·d::.:~, tiT a. fi(,ld or diyisjou. 
Hon~n .. do Hot u:-:wdiy aHaI'), tht' )'(tl'lppt·d hl:rfal't' fUlks!'! \\ollnd~ 
hayt' 1l('t'JI IlIadt'. awl llormall.\. J'l,,!.wtl('ra1ion I'rocl'("cl~ Vtlr.v 
(pljt'kl~ ::-:'trippin:.:. :-;hould lIot hE' 1ll1t.krlakt'1l during w)ntt'l"ing 
or dllrin:-: :l prolollg(·(l pt'l'Iod of {lrought. ('rid.;t'f:-- liave at1ackl'u 

";lrippcd <Ire'''''!'; ill :-:Oflil' iliHtncl!>'. hilt fhi .. pc,.;1 app(·.u's to he 
very loeaL Ht~II\1)\'al of all liUt'f, t'l(',. t'roln the ha~(-' of tlw 
trei' '!lId ~prayiTlg thf' grountl allcl !-'('r('('I1~ (il wwd) with kf"rfl­
";PIlt' ii' an ('tlicil'nt prf'\'t-~lltati\'(~ . 

. \hhough the IISI' of >:('rPf'Il'" i .... 1fI('nljOJH'd lien>, HI' (if, not 

;Hh"O!''' .... ' tlH'ir liSt' lillJI'~S it it-; fOll1ld ah!,-(illlt('l~ HP('f'K~arj, fiR 

thel'\ I" :lh\ay:- tIlt' po!--f'ihility of nUHH'rOlli-< lllSt,(·ts. f'OrlH' of 
\\'hidl III;.l\ canst.' Injnry, hiding heJw.ath thf' [o;{'feens. 

Th,' wHhnd adopted with l"l1('CeSS (In SOIUt' t~Htatt~S R() DR to 
('1\JTY out the (lJl(~ration at a minimum (X'1oOt~ Hllfi obtain the heat 
r('fi111ts is as fo11ows :--

A smali gang of coolie •. say half-a-dozen. pr~f('rably conli~. 
,vhf) havf.' had pxperif'TH'l' in tapping, should lH~ trainE'o to 
dia-g-nose the rn~e)'l hy (,~lff'fnl ['xaminatlon of typiC'al 'Brown 
Bast trpes. This gang should then take a census of Hro"n Bast 
trees hv maki1l1! a t':"" to Iree ('xarnination. Doubtful cal'{'s 

• ,hould ·he warke.d ,mo examiJl~d afterward. by a competent 
Enrope"n "p<>AAihle. Th~ <>Idest finished ellt and the rprnaining 
tapp"d seetion, and section in tapping should he examined in 
tnrn by cutting int" the cortex with a tapping knife. i.e .. the 
cortex all·ronnd the tree Rhould be examined. By this means 
the affected area is roughly mappell out .• A second 'ImlaU gang 
of coolies should then ~ t<> ""rape the ~ft'ected portio"n. 80 



BROWN BAST. 

that uuiy a thin skin (about twice tbe tbickness of a banana 
skin) of the cortex is left. 

J luring tbe scraping the aft'ected cortex will be clearly 
n'y""ied. and aD area two inches outside this all round can 
be Illarked out. say, with a tapping knife. The seoond gang 
rS(,l'al'crs) onl\- deal with troos marked by the first as having 
Brown Hast. This se('ollr] gang is followed by the three or four 
"oo\i", who will rIo the actual stripping. The fact should be 
strollgly cmphasiSl'd that a stripped surface must not be touched 
in any way, as by RO doing wOllnds an' caused "'ith a little 
practice sllch a ;.!"ang of coolieH will get through the work efrec­
tivt'l~ at a eost of not morc than thirty cents per tree, and 
possibly considerably less for the first iti'l<'rary. This first tree 
tAt tree t-xanlination, scraping awl stripping. will he the most 
costlv. as the areas of cortex to bt: remo\'f'(l will, on the average, 
be g~'f'ater tha1l in (' 11w second and sU(,(·t"eding examinations. 
Later tht> numh.,· of cases will he much smaller, the amount of 
eottt)X to he removetl less. and the coolies will hayp become 
mort' ('xp{'rt in e'\'{>ry \Yay. so that tilt" di&'usf' in ninety per 
cent. of eases ,,·ill he discovered in the early stages. To make 
ubsolutel~' certain that tlw stripped surfacp is protected from 
tilt' start, the strippers may be followed hy a single coolie. who 
will spray the surfaces with paraffin wax. .\11 he requires is a 
simpl,> arrangement for ca!Tying a small fin' and pan contain­
ing tht:' wax. and a garden syringe with R fine rose. One 
"pray"r will kepp up with three to flye strippers. He '8hould 
also shade portions-laterals, ptc.-which might suffer from the 
cfft,('t of the sun 011 tbe paraffin wax, 

,\fter the initial tree t<l tree examination and all the casps 
Illarked in the first itinera.ry have been dealt with, the 1l11mh~'­
of coolies on this work could be reduced to three or foUl'. Later 
still. this or a smaller number will be able t<l deal with cases 
as they arise and are noted by the tappers. The number of 
rases to be dealt with during the first examination will depend 
on :-

(a) The age of the trees, 

(b) Tapping systems, 

(c) Past history, 

i.e., whether the cases of Brown Bast haw been previousJ, 
treated or not. 
~ w~ieh have 1l1ready become burred are in the great 

majority of _" lteyond treatment, But if it is necessary to 
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• retain a tree which is hur .... d on une side only all affected tiaaue 
frolll the .ide free fwm the burr. should be taken off and the 
burrs removed. Wounds down to the wood, i.t., beneath \be 
burrs. should be tarred. Sometimes a considerable thiokneas 
of cortex bas formed beo,,..th the burr. In that ~'&se, if bealthy 
(wbicb is very doubtful). it may b.· left. but in any case a burred 
section will give ...... ery uneven tappiug surface. In the mean­
tillle a new cut may be opened in unaffeoted cortex &hove Ib" 
burred section or on tbe side removed from it. 

An actual (·xampJe of an estate whert' complete treatment 
was undertaken may be quot~d. 'I'his estate was on fiat land 
where rene"'a! was very good and growth very good. The trees 
were eight to thirteen yean< old. 

1st. Itinerary revealed t .. 'elve to twenty-four per cent. of 
tue trees affected with Brown Blst in different fields, 
" very large proportion being dry on at least one 
section. Cost of treatment throughout approxi­
mately thirty cents per tree, This was the all-in 
CORt and inc1udf"d the census. 

2nd. Itinerary revealed five per cent, of Brown Bast 
throughout. (Tbis was eight month. later, &Dd pro­
bably included a small nnmber of cases previously 
missed.) 

31'd . 
• 

I tinerary rev~aled Olle per cellt. of Brown Bast. 
(This was four months after the second was com­
pleted,) The greater proportion of these were 
probably new cases . 

• On another estate over 12,()()() cases have been treated by 
stripping in a manner similar to the a,bove. and the work h .... 
been so well done that in not a single case has Brown Bast yet 
appeared on the sections now in tapping. Some of the trees 
were stripped all ronnd to five feet from the ground, and the 
ta.p root and portions of laterals also were stripped. The 
regenerated cortex after nine to twenty months is in every case 
developin!! well, and for those case. over fifteen months old 
averages five to six mm, in thickness. The number of fa.ilures 
is so small as to be quite negligible, and in over ninety per 
cent. of the treated cases the recovery is perfect. In the caae 
quoted th~ best results have been obtained by simply stripping 
and not making nse of any after-treatmept. Shad1'ng W¥ not 
fOllnd necessary. 

D 
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On ",'me estates where very careful supervision and expert 
labour have been possible a oombination method of deep serap­
inI' and Atripping has heen carried out in some cases, i.e., scrap­
ing away the affect"d tissue where it is not too deep, and 
stripping the smaller deeper-seated tissue. The method is, 
howeV('r, of doubtful ut.ility, since one can never be certain that 
m the scrap"d portions all the niseased tissue has been removed. 
Owing- to it,s nncertainty in effect we do not reoommend this 
fom} of t.reatm(lnt. 

The fi;!llreR !Ziven on p. 51 are quoted from an estate " D." 
where tl,e work of Brown Bast was conducted on svstematic 
lincA. Th" manager who supplied the figures is quit~ satisfied 
with the excellent results of the work. 

2ND AREA. 

Field. No. of Trees. Brown Bast. 
1R 10,432 1,971 
17 10,660 2,074 
18 11,360 1,336 
19 4,772 936 
20 5,616 967 

SUMMARY. 

Total acreage 
Total trees inspected 
'fotal trees affected with Brown Bast ... 
Percentage of Brown Bast 

Percentage. 

IS'S 
19'4 
11'7 
19'6 
17'2 

900, 
84,()(}() 
16,423 

19'55 

A further record of five other fields on the same estate was 
as follows;-

Trees inspected 42,840 
Brown Bast 7,284 
Percentage of Brown Bast 17 

Estaw " D " previously quowd will furnish a typical example 
of what may be the cost of resting trees affected with Brown 
Bast in the hope of a self-recovery after, say, three to five years. 

Total area of estate = 1,500 a<Jres, the whole of which is 
in bearing . 

• Tota"t number of trees = 122 ,840. 
Total BroWil Bast trees = 23,707, which is 18'5% 
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This (18'5%) lIlay seem a high figure, but is not exceptional for < 

rubber eight to thirteen years old wbere no previous treatment 
has been carried out. 

\Ve will assume for this particular case that a complete rest­
ing period of three years would bave been necessary in order 
to allow tbe trees to tbrow off the whole of the affected cortex. 

Taking the annual yield per acre throughout to average 350 
lb .. thr' total los, of dry nIbber during the three years would 
have been-

18'5% of (1500 x 350) = 3 -- x _- x --
(

1500 350 37 ) 

11200 
= 291.375 Ibs. in the three years. 

If we reckon the ,profits on the same basis as in recent flota­
tions of rubber properties in .Malaya. i.e., at forty-five cents 
per lb .. the loss in profits over a resting period of three years is 

291,375 x 45 
$ = $131.118'75 

100 
= £15.311, 

or. reckoning on the more conservative estimate of a profit of 
sixpenc(' per lb .. there is a· decreased profit of £7.284 for the 
three years' resting. In addition there is probability of buning 
in many cases. and also the very doubtful utility of the results 
being favourable in even a slIlall percentage of cases. 

Suppose instead of resting for this period (three years) all 
the cases had been treated by stripping at an a"erage cost of, 
say, forty cents per tree, and the trees continued in tapping (the 
actnal cost was considerablv lower than this), the total cost of 
treatlll~nt would then hav~ been-

23,707 x 40 
$ ----- = $9,482'80 = £1,106. 

100 

This means a gain by treatment and continuance of tapping 
on the basis of sixpence per lb. profit of £7 ,284 ~. £1,106 ~ 
£6.178 over the period of three years in profits alone, and on 
th~ basis of forty-five cents profit a gain by t~ .. tment of 
£15.311 , £1,107 = £14,204. 

h. addition there is the satisfaction of knowing that all the 
diseased tissue ,baa been ):l!IJlOved, burring has been prlI"ented, 
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• the spread of the diseased area has bet'll checked and the tree" 
continued in tapping. 

Even if there is a slightly reduced yield of latex when the 
regenerated cortex again comes into tapping after four to five 
years, this is much more than compensated for hy keeping the 
trees in tapping through the three to f\,,~ ~ears as agaillst rest­
ing. 

All the cases have been treated "'jth excellent results. None 
of the treated cases sbow signs of burring. No treated trees 
have again become dry C,ow'lIlber, lUB}). .\pproximat.eJy 
12,000 of the treated cases arc now in tapping', yielding a 
nonnal amount of latex for alternate daily tapping on a single 
V for tbe age of the trees. 

The greater portion of the,~ trees were rested for p:'riods of 
three t<; six months after stripping. • 

In the same district and in the immediate neighbourhood of 
the estate quoted above, there are mllny natiY<' holdings which, 
80 far a·s type of land and soil conditions arc concerned, are 
exactly similar. No treatment has been underta.ken, and the 
percentage of burred trecs is very high, while the percentage 
of Brown Bast trees averages nearly thirty per cent., and in a 
few cases considerably exceeds tbis figure. 

In about forty small native holdings in this district the aver­
age percentage of Brown Bast ranged from seven to i'orty-two, 
the majority lying between 22 per cent. and 32 per cent. 

A c~se may be quoted he.,." of " fiei<1 o! old rubher (twelve to 
thirteen years) which had been snbjected to very heavy tapping. 
At different periods as many as six cuts had been tapped daily; 
three cuts tapped twice daily; three cuts on one qnarter tapped 
daily; two V's on one half superimposed tapped daily; and, last, 
a single V on one half tapped alternate daily. The first tree 
to tree examination revealed forty per cent. affected with Brown 
Bast and over thirty per cent. of the trees were dry. The 
number of trees per acre had been reduced to eighty-five, 80 

that the taking ont of all affected Brown Bast trees and bnrred 
trees was out of the question. The number of hurred trees 
was about eight per cent., and these were taken out, until 
finally anI}' 75 trees per acre were left. 

All remaining cases (except one) were treated by stripping, 
and the r~sult .. to date are excellent (15 months after treatment) . 
The single case left untreated has commenced to form burrs. 
The whole field is again in tapping, and now yields over fonr 
hundred 100. per acre per annum (tapping artemate daily). In 
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no case has Brown Bast appeared on the new sections of the , 
treatL'" trees after tapping for six months. Some of the trees 
which were stripped all round to a height of three to five feet 
are, of course, not being tapped, but the regenerated cortex is 
doing well, and it is estimated by the :'.ianager that these will 
be tappable in four years, and probably sooner. 

f( this iidd had nol been treated it is highly probable that 
fort~ pel" cent. of the Irees would have been entirely lost as 
revenue producers. The cost of treatrnent averaged less than 
tbirty cents per tree. 

On an estate "C" over seventeen thousand trees were 
stripped for Brown Bast. In ROme cases burring had "In'ady 
commenced, rendering the operation much more difficult. The 
work \\"(is weI! done at a cost of "hout t.went.y-five cents per tree 
treated. After treioltment the 'treps were rested for periods 
varying" from six to twelve months. 'rwelve thousand of these 
trees an' l1t present in tapping, and have been tapped alternate 
daily for three to nine months. None have to date developed 
Brown Bast on the sections in tapping. The remainder will 
be opened for tapping as soon as possible. Tn practically every 
case the regenerated cortex is developing "'ell and is in excellent 
condition. Some of t.he trees were stripped entirely from a 
point three feet to five leet above gronnd t{) half-way down 
the tap root and along onp or more laterals. In some Citses the 
regenerated cortex was treated with a tar preparation about 
six months after stripping, hut the best results were obtained 
by simplv leaving the stripped surface even in areas where 
the number of trees per acre averaged less than eighty. 
The estate is situat€d on fiat land where the normal growth is 
very good, and bark renewal is also very good, while the raj,n­
fall is ahout one hnndred inches per annum. 

The Manager of estate "F" writes :-

" Stripping was carried on throughout 1918 and 1919. 
" Approximately four thousand tree. were treated, and in 
" every case the renewal has been both healthy and rapid." 

The following figures are from an estate "G," part of ,. 
which is on fiat land where the soil is poor and the ~rowth back­
ward, the remainder is nndulating and very variable' in 
character of soil, a portion producing trees of above average 
for age. Treatment of Brown Bast was commenced '§orne three 
yeaIl ago; where possible by stripping. In the area where 
growth was poor, -the tree" have thin ha.Td bark and tree.tment 



BROWN BAST. 55 

by stripping eleven years old rubber was found practically 
impossible. Deep scraping with a view to subsequeut strip­
ping was of necessity resort<ed to. Where possible these cases 
were latet' stripped, and retreatment was found necessary on 
many scr,'ped cases which could not bp stripped. The treat­
mellt of Brown Bast is now pali- of the ordinary routine pest­
work on tl,,· pstate, a slIlall gang of ctK.lics being kept for that 
work alOlle. "ow that th" \Hll'k is well in hand the area to 
be strip",'.! is usuaIl} .,wdl. i'll'cl'ial attention is paid to the 
young ruhher, S0 that the eaf{PS are diagnosed a.nd treated in 
thp ('arl~· --tagt·s wit.h excellent rt·sults. 

ESTATE" G." 

FIELD Itl3 ACRES. 

Hound ::\0. Commenced. Firihh{'(i. 

1 June 
2 
3 
4 
5 

Aug. 
Aug-. 
Sept. 
Oct. 

6 No,. 
7 Dec. 
8· Dec. 
9 • ;',fay 

10 Jul;' 
11 Aug.. 
12 Oct. 
13 Jan. 
14 April 
15 May 
16 Julv 
17 Aug. 
18 Oct. 
19 Dec. 
20 Feb. 

14, 1917 
3. 

22. 
6, 
1. 
I, 
1. 

24, 
13. 191R 
20. 
13. 
8, ,. 

26, 1919 
8, 

26, 
12, 
29, 
23, 
9, " 

15.1920 

,Jul\' 
_\ug, 
Aug. 
::leI'\. 
Oct. 
.\ov. 
Upc. 
.Ian. 
:\olav 
Jul;' 
Aug. 
Oct. 
Feb. 
April 
~rune 
July 
Sept. 
~ov. 
Dec. 
Feb. 

22, 1917 
12, 
~7. 
U, 
8, 
7, 
7, 

31.1911' 
27, 
29, 
26, 
27, " 
19,1919 
24. 
9, 

21, 
8, 

29, 
28, .. 
29,1920 

New Trees. He·trea.ted. 

1,029 
171 
88 
79 
96 

105 
119 
680 

1,167 
244 
194 
258 
757 
484 
194 
244 
352 
372 
620 
559 

1.303 
84 
67 
64 

172 
121 

52 
57 
31 
50 
37 
83 
43 

7,812 2,164 
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II. 

FIELD 112 ACRES. 

Round No. Commenced. :Finished, 

Sept. 26, 1917 
Oet. 18, " 
.:\cv. 17, " 
Dec. 24, " 
:'lIar. 10, 1918 
.June 12, " 
.July 31. " 
Sept. 4, " 
Xov. 28, " 
:\lar. 10, 1919 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

July 
Oct. 
Nov. 
Dec. 
Feb. 
May 
July 
Aug. 
Oct. 
Feb. 
April 
June 
.Tulv 
Sert. 
Nov. 
Dec. 

23.1917 
9. 

10. 
7, 
1, 1918 

27, 
29. 
23, 
27, " 
19, 1919 
25. 
10, " 
n 
~9: 
4. 

28. 

:\lIar 8, 
June 19, " 
.Tulv 31, " 
Sel)t. 18, " 
Nov. 15, " 
Jan. 14, 1920 

III. 

New Trees. Re-trMted. 

1,861 
220 
90 

456 
418 1.458 
767 258 
131 15 
187 57 
306 357 
519 .9 
425 72 
327 37 
268 37 
274 32 
313 37 
536 63 

7,098 2,502 

.' 
FIELD BUNGALOW HILL (106 ACRES). 

Bound No. Commeoced. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
IS 

Sept. 
Mar. 
June 
Aug. 
Sept. 
Nov. 
Mar. 
Mav 
June 
July 
Sept. 
Nov. 
Jan. 

27,1917 
19, 1918 

7, 
1, 
4, 

28, " 
10, 1919 

8, 
19, 
31, 
19, 
19, " 
15,1920 

Finished. 

Nov. 
April 
July 
Aug. 
Sept. 
Jan. 
:"vIar. 
May 
June 
Aug. 
Oct. 
)lov. 
Jan. 

24, 1917 
22, 1918 
7, " 
5, " 

17, " 
14, 1919 
27, " 
18, " 
27, " 
11, " 
1, " 

25, " 
30, 1920 

New Trees. Re·trea.ted. 

1,256 
775 
663 
100· 
178 
373 
498 
313 
268 
270 
304 
279 
450 

725 
439 
29 
78 

294 
68 
53 
39 
36 
41 
34 
34 

5,727 1,920 



BROWN BAST. 57 

IV. 

FIELD "C" DIYISION (56 ,\CRRS). 

Round :No. Commeneed l~inh,he\l. :-'<ew 'l'l'e~1- B.e·t.rea.ted. 

1 Nov. 25. 1917 Dec. 1') -. 1917 673 
2 April 4.1918 :Vlav 12. 1918 597 552 
3 July 8. .July 11. 000 7 
4 Sept. 17. Sept. 30. 105 33 
5 Dec. 21. Jan. 20. 1919 152 90 
6 :Vlar. 26. 1919 April 3. 195 29 
7 May 19. :\[av 23. .. 149, 30 
8 June 28, .luI" 3, 

" 
123 22 

9 Aug. 12, lug. 16, '. 119 16 
10 Oct. 2, Oct. 11. " 

181 16 
11 Nov. 25, Dec. 3, 199 22 
12 Feb. 1, 1920 Feb. 7. Ui20 180 13 

2,673 830 

V . 

• FIELD 6TH :\IILE (44 ACRES). 

Round No, Commenced, 

1 Dec. 12, 1917 
2 July 11, 1918 

.3 Aug. 10, 
4 Oct. 1, " 
5 Jan. 20, 1919 
6 July 9, 
7 Aug. 25, 
8 Oct. 18, 
9 Nov. 30, 

10 Dec. 7, " 
11 Feb. 11, 1920 

{<'inished. 

Dec. 23, 1917 
July ZO, 1918 
Aug. 12, " 
Oct. 8,,, 
Jan. 25, 1919 
July 11, 
Aug. 28, " 
Oct. 22, " 
Dec. 1,,, 
Dec. 9, " 
Feb. 14, 1920 

New Tr@es. Be-t.rea.ted. 

380 
172 61 

72 12 
84 9 

161 39 
81 12 
87 1'7 
72 7 
23 
96 13 

118 10 

1,346 180 
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Hound No. Comm('nced. 

2 
3 .. 
b 
6 
'i 
R 
9 

10 
11 
12 
13 
14 

July 
Aug. 
Sept. 
Oct. 
.\pril 
.1uh 
Selit. 
,Ian, 
April 
~l,,\ 

Julv 
AIl~. 
Oct. 
Feb. 

23 Hl17 
29', 
H, 

30, 1918 
9. 

25, 
Hi. 1919 

1. 
:23, 

'2. 
1;), 

12, " 
5,lnO 

\-r. 
Fll-:Ll> 1(; ACRES. 

Finished. 

Aug. 2, 1917 

,la, 3, 1918 
.r"l~· 10, 
Her)t. 27. " 
.lan. 17,1919 

July 3, 

F,ili'B, 1920 

VII. 

New 'frees. REl-treated. 

116 
9 
4 

nil 
103 
15 
37 
34 
23 
20 
14 
11 
16 
36 

97 

2 
9 
5 

3 

438 116 

FIELD " A " AKD " 13" DIVIS!OK. 

Round XQ, Commellced. 

1 
2 
3 
4 
5 
6 

May 
July 
Aug. 
Oct. 
Dec. 
Feb. 

2, 1919 
4, 

16, 
12, 

3, 
8,1920 

Treated 

7,812 
7,098 
5,727 
2,673 
1,346 

438 
732 

']otal '25,826 

Finished, 

;lIay 
Julj' 
..Aug. 
Oct. 
Dec. 
Feb. 

VIII. 

23, 1919 
8, 

25, 
18, 

6, " 
10,1920 

SUY'MARY. 

Re-trea.ted, 

2,164 
2,502 
1,920 

830 
180 
116 

31 

7,743 

New Trees. Het.reated. 

55 
B1 
201 
136 
121 

98 

3 
4 
8 

10 
6 

732 31 

Acres. 

183 
112 
106 

56 
44 
16 

? 

527 
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Estate ,. G." 

The total llullllwr treated includes the trees tt'cated oy strip­
ping and those treat"d by ,Jeep scraping. Where stripping was 
difficult or illlpossiblt· owing to age or type of tree the paring 
(scraping) metbod was t'l1Ipio,Y('d with H vit'\' t,o sl1b~equf':nt 
stripping. 

The !lTt'at lUajol'it: of retrelltt'd caH't". are: --

1. Tree, ,;eraped and tillallo stripI~,d. 
:2. Scraped trees \\-hif'h lait,)" \\('1\' foulld to Ill' stili an('et(_~d 

and \\ ere eitllt'r 

w) He-,;craped. 

or 

(b) Fillall~ stripped. 

3. A fell' cases stripped which lat~r developed Brown 
Bast on Ilt'\\ section~ ill tapping. Of the cal:'(\S both 
scrape\l and otrippe\l. thest' fOl'll! a yery "nlUil pro­
portion. 

4. A re" cases stripped where it \\'as found on re­
examination that all the affected tissue had not been 
renlOyed in tht' first instance. 

_, small nU11\ber of the tree, f,rst stripped arc' now being 
tapped on regenerated cortex (three years old), and more will 
be t" .. ped oYer in the nt'''1' ftlttlre. 

The amoull\ of latex anel an' r"hhH' from these is quite satis­
factory. and the qualit: of th~ rubber comparable to that from 
normal renewed cortex. 

The }lall3ger is quite satisfied with the results. and the 
~stematic work is nOIY being carried on as part of the estate 
routine. All treated and re-treated trees arc in the tapping 
round, except a few of original cases stripped a,]1 round some 
t\\+o and three-quart.er years ago. 

Tap Root Affections. 

\Vhen exa.mining the cortex for Brown Bast, it is frequently 
found, eS]'ICcia.lly in old cases, that the disease h",s extended 
below ground on the taproot. The root system should be 
opened wand all the affected tissue removed by stripping. 
\Vounds on the root should be tarred at once. 

If paraffin wax is used as a cover, tarrlng is not heces'ill-ry at 
this stage, as the wax forms an efficient oover to the wound. 
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When the wax is removed, however, the wounds should then be 
tarred. The tap root and portions of laterals should be left 
bare for some time, and a short channel dug from the trench 
round the base of the tree to conduct the water away from the 
tap root to a prepared pit some six feet away. On flat lands 
where the water table is high the channel will not exceed eight 
to ten inches, and the pit to contain the outflow will need to 
be about one foot six inches deep. 

On land where the natural drainage is good only a conducting 
cham",l is required to prevent lodgment of water round the 
stripped tap root. 

Conductllllj 
E; 

Channel 

Application of Paraffin Wax. 
It is necessary to point out that stripping not followed by 

some after treatment, i.e., the application of a protective cover 
to the stripped surface, is not invariably a success. '.Qlere have 
been cases, where the stripped surface has been attacked by 
vanotts insects, especially crickets, which nibble oft' the 
regenerated corieX'during the first few days. If small wounds 
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• are made there is further liability to attack by borers, and 
even if regeneration of the cortex is perfect for the first period 
of five to eight days, and then follow a few days during which 
the new cortex is kept continuously wet, the tissue is then 
liable to attack by certain sp .. cies of fungi, which may destroy 
the cortex down to the wood. In" Mouldy Rot" are.aS there 
is the probability that a large percentage of the stripped areas 
will be attacked hy this disea"", if the Hurfa"" is not protected 
as soon as possible by a ('o""ring layer, which will prevent 
access of the fungus. Paraffin ,,'ax is the best cover for this 
purpo"". In no case should disinfectants, tars, or tar mixtures 
even in dilute mixture, be a.pplied to the stripped surface, as 
by so doing the tissue is killed and large wounds are caus~d. 
U snally. howe,'er, these remarks apply only to a small' percent­
age of eases, and any danger &uld be obv~ted by the applica­
tion of paraffin wax. 

This operation is conducted as follows :-
One coolie can keep up w'itb three to fIve strippers. He 

carrie" round a "imple apparatus by means of which the wax 
can he kept in a liquid state. The remainder of the apparatus 
consists of a supply of solid wax and all ordinary garden syringe 
fitted with a fine ro8('. As soon as the tree is stripped. the 
coolie with the wax. etc., draws the melted wax several times 
into the syringe and ejects it. to warm up the metal, and as 
quickly as possible. holding the syringe six to eight inches 
a wa~-'rom the strippf,d surface, proceeds to cover the exposed 
surface with a fine spray of melted wax, i.c., melted while in 
the syringe. hut which solidifIes immediately on touching the 
stripped surfa(,(,. '1'1", whole oppration takes less than two 
lliinutes on the average. 

One can easily determine when a complete cover has been 
applied by the dull appearance. as opposed to a wet, shiny 
appearance all over the surface. The temperature of the wax 
cover on the surface immediately after application is not 
appreciably high~r than that of the surronnding atmosphere. 
As regeneration proceeds, by the end of three months, say, the 
"'ax gradually scales off. This should be collected, melted, and 
Rtrained imrollgh a fine linen cloth, and may be used over 
again. There will, of course, be a little loss, but the cost of 
coJlectio't and making ready for fe-using is extremely small. 

If a sprayed surface is in such a position that the direct 
mys of the sun may fall upon it (this" applies especially to 
lateral roots), there is the danger of the waX melting and 
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penetrating to the cambium; where such possibilities are , 
apfJarellt, the surface may be easily protected by a screen of 
simple construction leaned against the tree. The applic!ttion 
of wax cover properly done ensures the surface completely 
against hoth fung-o-id and insf'ct attack, and at the same time 
protects it from the direct act,i(>n of heavy rain. The average 
cost per tree i8 excppdingly small, as but a sUlall qnantity of 
wax is used. and the operation is rapidly carried out (see plate 21 
of apparatus). Stripping followeo by application of paraffin 
wax has reeently been carried (Jut in some areas where 
" :l1ould} Hot" is prevalent. In no case has "'Iollld~' 

Rot" attacked the stripped surface. Application with 
some form of fine 8yringe is much safer than the nse of 
a brnRh 'or cloth. Care shonld be t,aken that the teml'erat.ure 
of the melted wax is not too high. i.e., the \Yax shonld not he 
huhhling rreparato~v to boiling, nor ehollld it be ('mitting a 
large quantity of varonr or crackling. 

'General Observations. 

The,'c is a very large variation in the percentage of Brown 
Bast even in t~ees of the same age in di1ferent parts of the 
l'.lalay Peninsula. It is difficult, however, more especially with 
the olde,' estates, to make a reliable comparison, as the number 
of burred trees and Brown Bast trees removed during thinning' 
out in the past is a variable fador. ,\ tmer compari~ can 
be made with some of the younger afeas, but eveu in these cases 
correct data is not always accessible. The same holds good 
when comparisons are made a.s regards tapping systems (periods) 
and the incidence of Brown Bast. Many estates have of nec,¥,­
sity (shortage of bark, et",.) changed their tapping periods more 
than once, so that figures which are quoted should not be relied 
·on unless the complete history of the areas compared is avail­
able. 

The rate of spread of the disease is a most variable factor, 
and this also applies to burring, but at the same time we 
should not care to say that burring is re8tricted to particular 
areas, for so far as We can see, the district can ha"e little or 
no effect on burring, either in aiding or retarding it. It seems 
to lis that burring depends rather on factors connected with 
the incidence of tbe disease, and beyond the fact that under 
certWp' conditions, as applied to the celi, burrs are formed, we 
really know Mthing; just 38'we do not Im!>w exactly what are 



BROWN BAS,],. 68 

• t.he governing factors in determining the forma.t.iou of woody 
tissue from the cambium. 

Burrs are rarely found in Brown naBt corte" Oil lateral roots 
below ground, though we have oeeaBionally fonnd small ones in 
su('h a position. 

Brown BaE-it i~ rarel~' noticed first ill tapped curtex, while 
the 8{'ction i" in t.apping. i.l'" ahove tll{l ta.pping cut., and wh,," 
found thC're somE' considerahle time afterwards a conneetion 
can geuf'rally hf' traced t,o n previously finiKlwd section, or to a 
point in tmlnpped hark in an Hdjoining w'rtion ill tapping. 

J n ~me ras.€'R hurr formRtlon foHows qnl{'kly on 1,11(' incidencR 
of the discase. anr! fusion of the hurl' with tbt' normal woody 
tissue takes place equally 'l',ickl,. Th" l'l'Owlh inwards from 
the burr fr{'qnentlv follows th.e lin,· of a nwdullary ray in "Ilch 
caBeR. • 

Ho far [is onr experienre gops, hon'rt-; (10 not nttnek Brown 
Bast eortex nnless it, has been scraprd, Hnd in very' few (>.J1S('H 

(and those prohably whpre wound. had happene<'l) hav<, we 
heard of borers attacking H stripped surface. Rome few caBes 
have been reported from time to tillH'. hut on investigation it 
was found t.hat t.he exposed camhium had heen previollsly killed 
by the applieation of some disinfect.ant. ('te. 

General Summary. 
Considering, as we do. that Drown Hast is physiological in 

origin' it must be regarded in th., ftn;t instance rather as au 
abnormality than a8 a disease, though the one state may lead 
to the other owing to interference with the functions of a portion 
of the t.issue. 't'he theory as to the physiological origin of 
Il,rown Bast is by no means new. Bateson, so long ago as 
1913, was the first investigator to suggest a physiological origin 
of the disease. Severnl investigators since that time have put 
forward views more or less similar as to the disease being 
physiological 'in origin. At the same time this is the first 
attempt. t{) describe in detail the peculiar structnre of Brown 
Bast cortex and to formulate a theory hy which the facts a" 

• observed can be explained. The facts themselves as regards 
effect on e<>rtex, spread, etc., of the disease determine the line 
of treatment advocated. We do not, however, say that scrap· 
ing, for instance, whether deep or light, may not be effective 
in some c~ses. That is quite possible. The real diffi<l1llty is to 
determine which cases should be so treated, and thal could only 
be determined by microscopical examinati>:ln of the affected 
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tissues in each individual case, an obviously impracticable, 
proceeding. 

The operation of tapping being considered the prime cause, 
it follows naturally th&t any individual Hevea tree which is 
subjected to tapl'lfig for the purpoee of extracting latex will 
also be subject to development of Brown Bast, but it does not 
necessarily follow that every tree in tapping will develop Brown 
Hu,st. 

Up to a certaill age aile llJay consider that the tendency to 
develop Brown Bast will not only always be present, hut may 
even increase, aud yet at the same tillle there may be individual 
trees which no matter for how long a period they were tapped 
would not develop Brown Bast. 

Preventive measures cannot be laid down, and until much 
work on selection has been carried out there cannot be brought 
forward any evid~nce as to the hereditary character of the 
susceptibility to the disea,e. Areas under alternate daily tap­
ping may, and probably will, usually show a smaller percentage 
of caRes than areas under daily tapping, other conditions being 
equal, and reduction measures rather than preventive measures 
may follow these lines, i.e., an increase in the period between 
successiYe tapping operations will tend to reduce the numoer of 
cases over a given period of time. 

At the same time one must consider the question of treat­
ment already outlined, and the final decision as regards altera­
tion of tapping periods in connection with treatment 1'<lsts on 
financial c{Hlsiderations, which must be settlen. by the manager. 

Once the work is taken in hand the cost of treatment is 
comparatively low and should decrease; finally Brown Bast 
treatment will form part of the ordinary routine of the esta,te. 

Any form ot treatment, cannot from the nature of the disease 
be considered as permanently curative in effect, since when a 
regenerated cortex is brought into tapping' again under the 
same system as previously practised, there will be always the 
liability for the disease to recur. This, however, will be a new 
inception, and the rest of the cortex has in tbe meantime been 
saved. 

The disease may have already appeared in other ilections and 
if so the diseased tissue must be removed from these sections. 
There can be no finality in any method of treatment of a 
diseased condition, which is the direct result of ar: operation 
that';s con'tinued during, and immediately after, what one must 
term the temponwy oorative treatment. 
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As tbe estate increases in age tbe necessity for treatment 
will be bound to increase. sinee the present practice of taking 
out all Brown BaRt trees cannot continue for all indefinite 
period. 

On many of tilt' old<'1" planted areaR the time has ull"l'ndy 
arrived. or will (,Olllt' in tlIp llr,ar fllttlrp, wlwn the thinning· 
out TWOr{'SR t'l:llHlot hf' athanli1gpl)\i~\y ('on11mwd. helW.(lo in thesf' 
cast's tllf' Bl'O\fll Ba:-:.t tn'PI' mllst lit' tt't~at('(L i.(' .. lInlt'AB thf'y 
firE' ulretHly l)('yond 1rt~atlll(>nt. In all~' eMIt' tht· Ht'W afl'pdjoll!:~ 

;IS th('~' oCC'llr JII!I~t TloW he cOI1RidpJ'(>d. ami ~tripping. properly 
('ilTTif>ll ont, jf', both tht' ell!-'it'lst, most {'fTl'ctivp, a.nd jpaAt t'xpen~ 

sive. ('an" j:-; required ill training thp eo()lit~8 in the first 
instanc{', On tlw :'0111111'('1' area!" tllt' work of treatment should 
ht' takpll in halld at OlH't' , i\11111~' tret'!o' ",ill he rt'tainetl for 
ta pping a nil hlJlTing pl'r'vt>ntp~, 

Strippillg as a form of tn'atllwnt for B~own Ba.st hRI-1 b(~en 
ff(~qu('ntl~' ('ondellHlPd as hping too dra~ti(', The expression is 
nnfortllllatf' and will not hpar examination. Cutting off a bi~ 
hranch fo)' Pin];: disease OJ' ]"rHloval of one Of mUfe latprals in 
treatment of root (E~f'aRe is a ('omlllOn and necessary proce<.,->{Iing. 
'fhil" jr-. far moTf' drastic treatmpnt than Ow l'fHlloval of even 
a large piec(' of cortf'X. Fnrther. stripping iR recommended aR 
a ellre for Brown Bast I1mi to stop the spread of th" rliReaAe, 
nntl no other rcmn ,;f Ireatmt'nt is likely 10 be generally eil"eetive. 

The time is rn piilJy approaching \\'llPn Rrown Rast. treatment 
NIW l~'t'j)\"i\'" ,',-w,'t t1'lf ltlW ."'··i}il"i'A"':~' 1 ... .,' .. '\ ... ,)Ve Ni5)'it al JJ.\Y' ~te 
just as weecling if' now. On Rome eFttates the time has already 
arrived. 

THE RESEARCH IjABORATORY, 

Pataling, 

SelangoJ", F.l\T.S. 

April, 1920. 

A. R. SANDERSON. 
H. SUTCLIFFE. 
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APPENDIX . 

.. Dry" Trees. 

'rhe term" dry" has beell apl'Jjpd sOIlH,\\'hat loot'i'I,' to 
H evea trees which :-

(a) Havl' shown a cOllsiderable deerea~e ill yidd. 
(1)) Han_. ('PiiHed to yield. 
\c) HU\'t' {'olltin!lL'd tu yi£'ld fairl~ \\l,11 11'0111 a portioll 

of the cut mea~lIl'ed ill either kllgth or deptlJ. 

('oIIlJlldely dry tret~s, i.e,. t.J"(:'t's which yield no lat,ex at all 
frOlll any portion of tal)pabh' eori.ex, whel! tapp(.xi are not 
common, alld form Dilly a very slImll percentage of the total 
treeB. . 
B~ far the larger proportioll of .... lJ~calIeti .. dry" trees exhibit 

this conaition In only one or two panels, awl the majority of 
th{~se are not completely dl'_:, ('ven in one section. rrhey Ina), 

yield a quantity of lat<'x for which it i, Illiprofitable to ta]', 
In some caseR (quite a large proportion usually) such dr) 

eOllditioll if' only temporar), while in other cases it n13Y beconle 
permanent, and gradually t'xtt.'J](i from one sector to othen; on 
each side. A tret' may quickly ]'f'l',(_)\'er from temporary drynes8 
by Testing. if Brown B(JI-'t is not present; where the dry 
condiVon, either partiall~' or WIH)ily, is due to Brown Hast, no 
such reeo\'ery results by resting. 

Temporary dryness not due to Brown Bast in the first 
instance is probably directly connectt'd with freqnency and 
severity of tapping, Several factors playa part in this. 

• (a) The withdrawal of a fluid (latex). consisting largely of 
water (usually over 50 per cent.), 

(b) The effect of tbis withdrawal on the latex vessels. i,e., 
the fluid flow. from the latex vessels at an abuormal 
rate owing to pressure released, 

(cl The condition of the latex vessel must at some period. 
even if only for a short time, be altered by the with­
drawal of latex. i,e., the turgidity must be temporarily 
reduced at some point, or it may be over a consider­
able section. 

(d) ·This must be compensated mofe or less rapidly, 
necessitating a considerable dilution of tlte contents 
of the latex vessels. 
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(e) 'rhe deficiency owing to withdrawal is rnade good by 
the increase in the water content (addition of wat"r) 
of tbe latex. 

(/) Huch additional water lUust be passed in partly or 
wholl:y froID thp tissue surrounuing tlw lutE:'X VE'ssdl-'. 

(y) Then' is obyiously a limit to the rate at which this 
can be supplied, llept'nding to SoUle {'xtellt on t'xteTIlal 
('onditioJls Uf' regards 1l1Oistlln~, dc., on which the 
tllJ'giuit,\ and activity of the ('ortical ti~sue~ depend. 

TIH.'n' may t'Ollle a time in the lif(:' of li\o~t trec'6 when a 
diffic'ult,)' it' f'Xpt:>rieHCt'd in waking good tIlP drtitielH'Y owing 
to withdrawal of latex. (The llJOrt' fl'l'(lI1Cllt awl severe 
fhl' tapping the sooner iH this difficulty to oe expel'tpd.) 
. \!t1lOugh the time bet\\ e('Il slI('cessi\'c tappiJlg~ is short (twellty~ 
fOllf' hOl1rk), the tlve IItay succ~e(l up to a point in keeping 
til<' constitution of the latex and the turgidity of the latex 
\·t:'~sols fairly (.'OJ1stUllt. 

I t would apl"'ar that the turgidity of the lat,ex Yessel is 
<'!1""ly related to that of the surrounding cortical tissue. 

The fad that at each successive tappillf! the area from which 
latl'x is with(lrawn i~ extended, oh~cm'es to SOl11e extent the 
,,\11 ... t of succc"ive tappings on th" constitntion of the latex. 
l',sllally at ~ollle point, differiug with the individual tree, a 
)::i1/1;':"(\ of e(juilihriIllIl, or nearly so, is reache<l, when the C0111-

IKlsition of the latex is practically constant. i.c .. the amount 
of dililtion necessitated is approximately cOllnterbalan~ed by 
fresh reserves, ·so that the compbsition of the latex remains 
practically constant. ('Weather conditions atreet this tem· 
IK>nll'ily.) 

I n some cases, especially approaching the base of the cut, a 
steady hut small increase in caoutchouc content Illay be shown, 
hut I his rarely exceeds that for the first tapping, and never 
cX(,l'(·t!s that for normal la·tk'x (first fiow) from the same area. 
H lllay approximate this somewhat closely, however. 

]I is an eHtablished fact that from the first tapping onwards 
(inter"als between successive tappings not exceeding six days) 
the percentage caoutchouc content of the latex gradually falls. 
'rhe extent to which this takes place varies with individual 
trees. Thc decrease in percentage caoutchonc content is not 
altogether independent of the total yield of Jatex. whether 
mea.slll·ed wet or as dry rubber. 

In' genera! the volume of latex is in inverse proportion to 
the percentage cOOntohOlic, and it is apparently when these 
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• reach their point of ~Teakst tliYl>rpt'!H'l' that there it' t.llt> pro-
1mbility of u state of drY1H's~ Stl('t,t'l'tling. I.e., an abnurmal 
flow of weak latex lIIay he mert:'l~ tIll' preliminHl"y indication 
that the trL'e will h('('oille dry. 

,,-re may reasonahly H:-l$llflle that iu tirst tapping ,l trl't' , n(l 
111atter what lt~ 'q.!t' or Ow position of lilt' l'llt. the la1~'x whit'h 
flows repn'St'llts \dmt i~ Ilorma\ fill' tlw1 portion of till' pal'tjell~ 

Jartn'!;:', and Hlly ('haH;,!!' in co))stitntiol1 of tilt' Intl'x frotll ~lI('t'l'l"-
81V' tapping:.; (tItt.' ilHIKJrtant fadur that at (':.tell ~lH .. ·('t'K8i\'l' 
tappings frt'Nh rt'::;t'n'l'~ ,U'P dl':lwll IIPOIl, lH'ill~ 1)1' 1l('('t'SHity 1{·j't 

Ollt of consideration) 1I1lls1 ht' dill' to til(' withdrawnl of inft'x, 

Sl'H·;ral inn'stigators ha\'t' can'ied Ollt t'xl'l'rilll('nts OJ) till' 
e-Jl'el'f of 1:!Jlpill,!.! on tht' ('(lolltdwl[(, t'ol1it'nt of the ]j!1t'x. 

1. Tlw tigun'~ <In' frolll I A~·l.;:·s l'xperil1;cntf'. 

AVerage 
ht \&Ppins: peroen\&ge LOWt~8t 
percentage caoukhouc Jo'&I1. percentage Fa.Il. 
caoul('hou~. in succeeding caout('hl}uc • 

.. , tapp:'np. 

Daily 50 86 14 2(1 24 
(17tb tllpping) 

Alternat. daily 50 41'7 8.3 tl6·j 18·9 
(9 tappings) (5th tapping) 

Every third day 46 8t1·S 7·7 Sl·k 1H. 
(6l&ppings) (6th tapping) 

n. Thef't' tigllr('~ are takl'll frolll .\r('hid Yoor dl' Hllhher 

Cultmll in :\elierlall,\o;ch ll\(\ia, ;Tntw. IIl\K Illr. (). 11(' \'rieo.) 

DAILY TAPPING. 

1st opening 
9th tapping 

28rd lapping 

Percentage Average percen'a.gc 
caoutcbouc. ft. 1'7 _pplngs. • Fall. 

44·0 82·25 11'75 
SO·4 . 24·2· (lowest pereent .. ge reached before 19·8 

trees were poll&rded) 

1 II. From Preparation of Plantation nubber. 
:\Iorgan, Half herring-bone system. 

(a) DAlLY. c~:=b::c~ A~~~i7r.~:c~e 
1st opening 
6th tapping 

25th tapping 

81'9 24 
28'S 
18·47 (lowe.t percentage caoutchouc 

r"""bed) 

(b) ALTERNATE DAILY =::::~ Ave~~~~~~:=~~tJ~!trKs 
lst ope.ing 28'78 26·26 

17th tapping _.. 19·00 (lowest peroeitta.g! c&Outchou~ 
content) 

~----~-----------------------------.-----' 
• At .. later date, after poilluding the percentage $ank to 20. 

Fall. 

7'9 

18'4E 

Fall. 

2'p~ 
97S 
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It is obvious from the foregoing figures that, as the percent­
age caoutchouc decreases, water (chiefiy) must take its place. ' 
(This additiunal liquid contains for a considerable period a 
slightly higher percentage of urganic matter.) 

'1.'lw cUlUparativel) large increase in percentage of water 
content of the latex can unly Illean that a more or le8s serious 
drain is lUlide on tile actiyitj of the oortical tissue. 11, however, 
the increased \vater conteut docl:i not rise too high, and a.t a 
point r(')!lains practically constant (this actually occurs in the 
great lUajurity of cases), it is probable that ill the large!' 
percentage of cases the tn,,' lllay adjust itsell tu the changed 
coudit.iou~, 8uch, ill fact, appears to ue the case. 

Exceptions, however, occur, i.e., those case::; where for SOllie 

reason the previous adjustment breaks down and the necessary 
eXCess water is not forthcoming. \Yhen such occurs the latex 
either ceases to fio~, from all or part of the cut, or flows very 
slowly owing to the decreased turgidity of the latex vessel and 
the increa.sed caoutchouc content. Frequently a mere button 
is exuded which quickly coagnlates on the cut. III extreme 
cases the turgidity may fall SO low that partial collapse of the 
v~ssels results, and portions of latex may be isolated. 

J t may be that if " large pOltion of liquid be passed into 
the latex vessel in an immature state as regards latex (caout­
chuuci formation, the latex vessel mav cease to function as such, 
and from that portion of the cortex no yield whatever is obtained, 
but instead only a very watery fluid is exuded. The difficulty 
ill compensatil)g for latex ,,"ithdra wal is clearly increased as 
the intervals between successive tappings are reduced. It is 
probable that there is for each tree an optimum interval, i.e., 
an interval between successive tappings which will yield t)1e 
largest amount of latex with a minimum amount of drain on 
the cortical tissues. In general it would seem that twenty-four 
hours' interval (daily tapping) is too short for the trees to 
recover a condition approaching normal, so far as the constitu­
tion of the latex is concerned, and douhle that interval (alternate 
daily tapping) is on that account to be preferred. 

Such would result in a smaller number of .. dry " trees dur­
ing any given period of time, while as has been publicly stated 
by a goo<l authority, " The yield after. time would show only 
It small fall, and in fact might equal that ulider dwy.tapping." 

. A. This latter statement is Inafe on the understanding 
lhat if the inte~. between ~cceSSivB tappings is 
d0l!bled'; the lengtlL of *is ~ d¢lhlsd.· It is a 



BROWN BAST. 71 

point frequently IORt sight of in comparing daily with 
alternate daily tap"in~. On til., other band, when 
daily and alternatp daily tapping. are compared with 
cuts of equal length. cq .. nne cut. on 011" quart.er, all 
the evidence 80 far prodllct'd tend. to ,hO\r that tlail., 
tapping always giv(' a eOl1siderahly largN ,deld. 

H. .\uother impoliant point ariBes h,'r., with regll,rd ttl 
rlollhling the length of 11", cnt under alt.'rnat,(, dail)' 
tapping. Assuming that eVf'ntually th,' yield approxi­
matf'A, or f'Vt~n f'quaIR. that nndl'r doily tapping half 
th" length of cut. the latex would tllt'n "t·, drawn from 
approximateh. twice the an'a of (,<>ftc". so that. an 
amount of compensation c~ual to that I)\' illtily tap­
ping. or somewhat les8. wonld hl' sprrad over donhlf' 
the extent of cor'ticR,1 tissue, thns halvillg the draill all 
oyer. nonhling- t.he time for r~cl~perntioll ,,'ould at 
the same time be of real practical bencfit. An." o,on­
dition nbt:llning in thp ('orti{'al tissu(' \'· .. hich at an~' 
point tend, to inhibit the pa~Ra.ge of li~uid into the 
latex ve"els tends to prodncR or intensify a stH,te of 
dryncss. Rnch a· condition is present in Brown Bast 
cortex. when in parts the latex ve88pls are snrrounded 
by an actiwlv dividinj! m('ristem. Rnch tiAA\le tends 
t.o prevent thf> paRsagf' of flnios heyond its o\vn limitA. 
and may aetna n," dra,,' on the watcr in the latex 
vessels as well. If previons to the appearance of 
WlC"';~teTIl ~?t~'BiYc "'t:\-a- l&firt:-x '"V~a, rlb"t, ~j'1?:!b;t: 'e~TRn;'­
enceil a difficnlt" in obtainin!, the necesRary extra 
fluid to compensate for withdrawal of latex, and later 
while this conditiou persisted there was added the 
second condition of Brown Bast, coal!ulation of latex 
in the vessels wonld quickl." follow. possihly over 
cnnsiderable areas, and a rapid spread of Brown Bltst 
condition 1'esult. 

If, on the other hand, Brown Bast were not present 
the tree would quickl." recover its yielding properti~A 
on resting. If Brown Bast wer~ pTe.~nt the afl'pded 
part would remain permanently dry. 

LIBRARY 
TNAU, Coimbatore . 3 

1I111111111111111mllUI 
000037348 





PLATE 1 • 

. \ tn)icltl case (If 1>1'0\\11 UIIl>L ill a 13 yCill'S vld trec. li e,n,\ IJUI"'llLg hil :' 

:en plat'c. Il£'ct'ssitating the cul LI·dllg' ndsl,d t.o :; feel und latel' L(J (; f{·('t.. 
~atrnellt ill the elll'i~' stage!! at .. ('jJst of !JO ct'nls would have "nlliJ\c>d till'''!!!!! 
be contillllt-d lICU" tltl' "abc nf the tn:c. B\lrl'ill~ i8 sl ill extl'tl ding: 1l)J\\ UI"{IH 



PLATE 2. 

Ell,\t._'11 ,\"t'lIr':: 4,]d tn',· \Iith ih" 1111 l ill1it. ",l~· till' lc'I IL:"lludinal {"!';wi,.. 
lll'ill" thl' ('UL II hid. ha .. I'url dl',\' , '1'11,· ... (· (,I'aeb .• I'l'eiimil'JlI'Y l" l lcal \' 

;~: .. ~i' ; ~;.111~~:li 1",~:.I{~lfi·~;,\'3~.,'·~ i:::;~I~ I:'~ I/I!:;~I~~ ::'I}I~: II~~;11 ;11;11~{':t.~,II~~~·; :.l.! :: '~'I~ h::~ ~ ~ ~I!!" i .. ~ t I i I 



PLAn: 3. 

A. 

8 . 

A. 1':\1 11 ,' 1' t,I '.,!"' '[ \'Ul 

1"1111.;, II I a t hit 1\','1, ,\ ":JI '~ 

"trll l"" , 

e, '1'1', ." ,It \\ 1" 1\ 

IlI'aldl \,> ~ 11· q'1'1I1 :,,:. 

A \\:t-. 11\1\ U,,·:lIt·d . lll,d 

" t I Ii.' tiuH ' ,, !III\\.,11 110' 

... I!.!II .. ,d 1,111'1 ' r""lIlid 1"11 

h ,,, , .. I ill """ ,,1101, . \'1 

lr"nl A , 1"'111'", · II" 1'111, .. 
;11 1.1 ,.,1\" I h,· 1",,",, "f 11" 

It''I' fill' t :q",ul !.,(. I'-ail 

II, :,: 1I1-.lIulI'lll. tlil' 1,'", -

IIIJ I 111"1'1 I'H,lmlJI,\ Ill' 

",,111 1' lik., ,h" (III , ' ii:":lII'I'd 

"11 1'lu\.· I 



PLATE 4. 

Longitudinal radial set'Lion of Brown Ha .. t \'(IJ'tex I'Ih{'\\lIt).( ,I 1) 111).:1,· IlI'I,ltd 
toni' of affe('tt>d tissllt'. .\'(I~ the dillp[lIl'CllIPIiL of Ifll('x \'~S~CIM Ly tht- IWI\ 

~i~lll:l:':I'~·~~~~:;:· li~.s 1)~;!,J.~:;I:~'I~'('(I. \ t :,1 1~lIt~I~' ~~::~';'r~ht~ i~7;_:~I{:' r:Jf P~h~ r'~'~~x \\i:'~l~ll- : 
just, out!'-itit' th.- Ilnlt'l"nHl~1 lint' (If tilt:' l ~t'()\\H Ha~t l,and "1 11 1I<.:/J,lf· t,ff. Imt 
p .. e\· i(lll~ to that th(> dist-'MI.' \\ill halt' JllIs;I('d til 11 dl·t'Pl' I' I,nill t in lht' ""rll'\ 
The s(' aJiIl~ pl!Ull' i:< fn·lp1t~lltl.\· c'lial':u,tt'l'i!<l'(i loy IlIl ulmul'l ("OIllp[etc' ... ht·ath 
I,f !<{·lereide~. 

IlAtt.eX ill latex '~""'t'[:, "t:dlll'd red II Jih SUdHll 111. ',1",'\ ;Oll !. tl, iWIIl 1! 
"IH,r'"n,,,,,h.,d \ ')( n\"I111 l~n 



PLATE 5 • 

.'\ ,..,imiial'. hut n1(Jre arlvaJleed c'ast. and H('arrr tnt' cambiulll lIwlI lit ... • 
uUe ShOll' l1 UI! P];ILC I V. x Id.ou l I~O . 



PLATE 6. 

A. 

B. 

A. Longitudinal radial section (If Brown Bast cortex in Ii years old 
tree "D." 

Two zones of affected tissue were present of which onl\" the outer one 
II; ShOWII. at a point where the secotld zone was not :vet aff~ted . 

B . ~ect.ion as A, but a.l It lower point showjn~ hoth wnes. the st'Cond 
one being quite ncar the CHmbium . x about 120. 



PLATE 7. 

c 

J.'HIL;ltllciiIIHI -.t't't'''1l i'liI,,\\ilt~ t\\(1 ",,111'1<" alld ". 1/ i ... iltl' uIlLI'!' 1,(1111' ,,, 

\Ihidl ti,l' Ilistii':l' /1J'('[J"hl,\ ul"i;":1111:Itl"I. lakl' p a );!;ill!..; illltilld ... i111l11~ tilt· 11111 

" til a ,;l'\'III,d cyiillrll'l' of lalt:''\ \l·,:",,·l~ I, tII'ILI',',' the· (·anll!1um. x a\,,,ut. I:.W. 
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PLATE 8. 

Durer 

Corky 

Bark 

n'I't'~·,,,'rrl'ILI' 011 (I! , ·' tr~· IIlI' (';1,.. .· It! 

L itlw~)i~~I~l:::dll1ii~1 :~;I 1;::'t':'::~:;.rtl':la\~::~:, ~:';;:::'I_ :~:\L:~~.la l"I;,~',';::,~t"~f 1:li~\'i\'~ ~:~;t ti.:" LJ~'\'i:.;: 
prc:-.ellt. The fi~ul'l' "t·pr'j·:-,'lob. a h,n:.:;itu dll1al radinl !o;1'l"t 'ltli . TIll: l.1· ...... Il'fJ11l 
wbich Iht, 8'11('eiIIWtl \\iI~ !akl'1l \\il:ol l'IIltIllkL1.1y dr,l' (llId Itlill !-o hO\\ll tht- fil' " t 
"i!!lr (,f the di~{'n:'1t' ~rall ii' yield) tllt'h l, "HIII!..h l'l pJ'(.\i(J lI ~ J.\. 'I'll(' 1\\ (0 IJUt ... / , 

:'.UII{'-. (1 IIlId :1) {'(Hrlt! 1,(. ca.sily IJulled alIa," alllll.l.: 1111\· ... of t·Ii.',, \a~l' partll1,,' 
til the wood. 

1,"" ZOllt'" of I;I'U\\II HII:-l: 1--1. di;j('I,I"ur'ed (Ln l\\ll) . 

. j, JlO di ';("iIIU l'ati fm \'j.,ill] ... ~·:"f·t'pt I..IJ th£' IJIlLel' ~~dg" "!u'n' U1111 .n:llh"iMit 
1 II'i.1\\II ~t l't: l lkl'i <tjIJl('tll'I,d. 

, \ , 1;, 1lIl'!'i..,lf'lIl ()lIt!!r(f\\th~ illlp1Tlglll~ (,II LiL(' i.'lInd,i'llil fillli IIJlrl""IYIII;': 
\I"ud, C<lu:::in).,:' ('adtics dill:' 10 pl'e~SUl·f' . 

a, b. ", d, 1'111'1, C<lmiJiu II I fUI'llwtifJIl 1,\' \,hich I,/Iru'~ \\(JI,ld IJl,t'\c)l luaJI ,' 
"epa,I'aled ali(I "I.:nl(' ufT. Z OIIl'S 1 .. 1 1II11'1'1l diRt'III"lIrI,d hy t."Jl rlllJ. r ,atc~ 
(Qat{ulated, Latex \'essels di!ol'la, .. ' l'u, 1)1'01,,'11. alld portioll!\ iSIl lal.t>d. (I, b, ,', 
t!, illtcl"\'als oetweell zones l'oniained 11'1011\' z:;tolle ".,11", "'" •• 1 .. ..-, ,1;,1 .,,, .... V,. r. 
X about 5, ' 



PLATE 9. 

A. 

(a ) 

( h) 
B. 

h 
I 

h c 

A. TnlI II'H!I'Se secti un. efll'k Slll l!~ of I:nnni Ha,; l. .\l c l· i ~tem format.iv )! 
ha,:, t>omIlH~n<:ed ill tlH' \'icilli ly (,f - latt"!\ \\' i\sel\l a t ( (I ). ~der\!idcl'> ha"!' 
al n·ad:--' f o nllt' d Oj l l t.he o uter limit!., "I' tl H- 111'\\ li :'I< u l' at !flj. X I .-I:,. 

B. .\ ]at('r i< tagt' t.han A. ~ntt' Ulio lal'j.!(' f( ,nnfltieJl) .., f !.UIII(; {'loll I', ( I 

1,ushed uut o f "J<l l't· 1111 caciJ li idc . . \luch tall u in..is Ilr('lient. i~ th{· \' it' inil v 
t i l' tilt' latex ,'essel at c. • . 

The line b is t.he new secondary mC"ist.e nl, the ti!o>su e ill side this rna \' 
late r become \_iqui6ed- the ueginning uf burr formation. X ftOOUL 20 . . 



PLATE 10. 

a 

LI,tl~il udil1;ll nll1'lal ~t'di "ll of lin 'll 11 1~ II:ol I'flr ',, ;>. h'hlll l:IL~'l'ill "" .. I 
Ii ,'epl'(':;t'Hll< t',\'!illdt'r:- (I I' !;.,ll';\ H'J'.l't']:; Ilhieh IHJJ'IIIally Ill' pal"alh,l . 11111 

IlI'n.' 11<1\(' 1"'1'11 1'1111(,11 dif'plat·('{J ] •. 1 tb(' IIh'I'i.,t,'IlJ IllI!'Illl' II • • \ pur,tHIII ill ,IH' 
illll t '" l'yiindl'I' /W" Iw!:'11 \,111'11("(1 111I'f1U:.rh lilt jlrl~lt, of !JOc III til!' pflilit d. TJ)I' 
I;ltl-\.": in tlt""'I' 1t'",..\·I ... \\Ill' fll'uloaflJy (·/)'!;.!1I111! 1·(j ;It all ":u'I,\ ,.t:I~I·;h tlll"'t' 1.~ 
link 1'\'idl'I\('\' (If tllLull'\\ thuu\!h lilt> H'"''''!''' \\t'I'\' t'lll'tlln'd. x 111."1 1\ ti(J 

-b 

b 



PLATE 11. 

A . 

u -

B. 

aud ~~'okl~nv~~~~il~"~~l~i~i(~. F~~i~~".I'f Hr(Jwll .}jast ('OJ'lex !ihowil1g dl splil('(·d 

La.tex ha s 1'I!I'('Oilll('1l illl!, sUl'nmn dlfl 1! li!'MIHc" at. {/I. much Ill'\\' liK~1lf' 
forma.tioll is ill ~\'i dpnce. as u. alld u' are Jltlrts of Lh(' same lalex \essel lind 
:. hould li(: in the ~ame straight liTle. X a.buut {iU. • 

8 . J .. tollgitudillal .i!~ctioll of BrowJl Bast tor~. T" tl z(mes!' ~\ and I:. 
art' present, separated by a narrow zone C. as yet !lot afftded tissne nt. " hi" 
point. D is a second portion of normal tissue. Znneti C and D \\ ould still 
continue to yield a small hut g ra.dually dt>crl'asing amount of latex. X abuut. 
00 . 



PLATE 12. 

B 

L('ll~lllLd;Il,.1 I'alli;!l "l't'tI\IIL Ilf 1\"" \\11 1:01'" I·(!rl.~·'" Th\· \ ,'"..,cl .\ h; .l-
111'\'11 Iwukl'1I ,It B IHld (lit, P,lI'l!' (/I"'plrt(·(·(/ h,~' tll'll t.i:\~l"· ffll 'III'lt iull. C ilHli 
c:,l,·s tlw (\il'cctilJ11 Ilf diP' ... 



PL ATE 13. 

A. 

8 . 

A 

_- 8 

c' 

A. l.t>ltC!lludill''\ " "l'LitH! "I' 1:,'11\\11 I:al-.lltun', \,,11'.\ th" ('IHll'l'I\' .,,' lIlt' 
\;,\ . ,\ \e:':<l'\ liJr;'II:!11 tIll' ,'Plllt'", y Ill , 

8 . . \nlJliwl" ",'('liull tln'ulI!.!1J tilt· J<liUUI ,_bul'l. 
The portH'11 .\ ""III't;'l-.t:'lIts the fit'st fUl'lucd LUff" ',ith l,d.t::" . \1;'III'(.'1 (' all'lIJ.( 

the (.'1..'1l1rl..~. T ht' IJIIl'r is ShHd,," l..':dt·JlIliuj.( alt>ll~ tht· same Illtl" Y \ ~"Sl,l HI 
por liuJi g but !\wftiu!! al );ul'('e~s i '· t· "1"1111'10' ... , F ilially thifi w(lulll llollO til 
fo rm ()IIl' \c11lP; hul'l' alou),!; Ill,' "{JUI'iI(' uf lhe latex \t')'Sl'1. x th , 



PL ATE 14. 

B . 

A . ~1 ·C·tl" ll I,J \ ' lIn III lin ',\11 B;l s 1. 1'1111 . ':>' ... b" '1 1I11; )I' 

h.\ this Irlt.'IW" fllS iuIi witrh tJl~ Il f) r'Uml wuud\' tlRi<lk iii t·fj 

BB~. ,- Enlijq~ed pict.ure of A. • . . / 
(I is the inner'most.. l!vel' of cortex o\'ed\'ing: Ltle I" mbiur 
b if! the fUl't..hel$L pOllli towahls the CllltlbillJll I'eucimj uy 

tbjil reaches tbt> Caml)IUm the UUI'J' ..... ill quick},,' hI: JOl11ed III) 
of tissue opposite and in front. of the point of til(' 1.;011C . 

d indlca.tee the latex vessel with cOagulated latex. x aile 
C. Section through centre of Brown But. burr l>bowi"~ 

X; a-bout. 40. 



A. 

_d 

s. 

c. 

A. (:"110'1'111 \ lI'\~ ,,1 

olll"'tlll,ul 1tol\ "I .'ullll1l11 

,,\:11:.11' rI ill J:1'(I\\11 Bilst. 

11:-.,,111' X al 'olL! :\;" 

B. 1·:tllal"!.::I'llll'IIL "I' I'lil 

llHl1 "I A. ,. al)"111 111\1 

C. ="1l1:1I1 11111:-''' "I' 1· ... '· .. 
,:d~ 111 1'I·\l~ \\hi,l! hol," 

\\"0111 I", '''II\ \'I,It-,1 !lll" 

~, '\,'I'\,)rll'S. 

'101,· th,' 1'1' .. :"'11"\' ,.I 

1,1111111)" I III 1.·\1" ,.1 11 . 
i"lllld III!.: )I .111'111\ ~UI 



PLATE 16. 

2 3 

;';"ri'l) }Jhl,t..u~ I'; 'l'h of Ilnl\\ II Ha Al l' lol' t t:X . 

:\ -H is t he affpc-it'd 7.011(' lY Ll l~ qlLl l f' t·lfl~" t" t Il" h U I, ,!, !<Ilrfal'" (If l ilt' ('''1'\ ' ')1. 
'l(,nt' d t:'{' rt'asel' i ll wid t h fro m r1J.! ht ,,, \t'ft . I . • .. 1 \1 dj ... t·ij·w \\; , " !"'''l!!' ' 'k!'IT1!! III Illi" 
l li l' I,;!.!ht l,ril\!..:" Ow lIpper Nit!(' nf l Ilt' 1r1111! lt l1(/illld 1'1'1 ,1111 X ahnl!! tiO. 



5 

PUTE ta. 

6 

:,,(wiul photograph lungit.ndinaJ sedio. of Hl'()wn Hast.. t.isl!tJc. U ('ll!lf.uit'I'w.b lr> lenp:Lh 11"i1lg shflwn 
.'\ (No. 1) indkal;'::j a "Upilll't'd lait·:.; \l'~~('l alld LIiI' r"al!1L1Rh·d 1.ltl':>' :lllitJI,:,.:",l.. t,ll\' ~1IIT"lllldill :.! IIIUOIW 

I!. (No. '2) I!'. illll,t1It'I ' IJllinl (If I"1IJlIIII'(', th ,· th ld, d.,r!, JI(II'th'l l~ III 1111 ' ' ll 'l "iL~' H I show WII('I't' ,h., (1Ilt'n 

~' ~~ :.m~) Fsh:~:.~lt~e~n~~r;t~11:~I: ;~~I~ 1:1 (' ~ 1~r~~I11~~~~I' ~~II~;'II~ I('lel;h~1 :,:;:.\~ 1I11;:;~h ~:11 1 t111~,lr 1,Ip t~~~Sil~~1~'1~~" 110\\ ".1 '111 

r; (No. 7) iF it lIa"]'I,)\\ "'01)(' ()f :dTedcd t issue, "mall purLlolI !> 'If l'l)a~\da t (·d };~LcX B fruit) ('\lPllll'l,tl \"l 

H (NO.8). ' I'he zone i" ()iwiollsl~' narl'ov,t'I ' here, and ill till' next p!l (' t").1;!·aph (No.9) "111111' Ilf tI", II 
~p (No, 9) is ... good e~ample uf rupture d\w Lv ltlt'l'istclll tir'flile fIJl'tllht.io ll . 
At.1 (NO. 10) t.wo of the vt'sReis OC(!lIjJY their' nor'mal position . Other 1'00,t.il 'II !:!. K ,tlld L, arc \('1'.\ Ihlf 



PLATE 19. 

A. 

8 . 

LI,. 

M 

" L 
__ L' 
___ L2 
___ L 3 

---L I,. 

"ate:~_ess~~~~~'t!~~i:.cct iO rt nurmal cortex. Xote the parallel courses of t he 

C is the iUllen nosl lav er of corl~x Qn~,).'\\'in g the c~ mLi ll ltl . x : Lu il l tiO 
B. Lonp:iludinai !-t~tl on Brow n Bast. cortex. C iM t he in lien noBt lay€:; 

hi cortex o \·erl~·jljg the camhium, L. 1.. 1, etc.. are latex vesselH. X'ute 
displacement (and irregularity aK compa l'ed with AI due t-o ne ..... tissue 
formation M. x abo\lt 60. 
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PLATE 20. 

A. 

L 
L 

M 

M 

L 

8 . 

A. T~IIL.:I 'lI tl1ll ,",,(",,," 11",'/)1<1) l",rtt'.\ .. \/lLl' tht· 1'1'~!lJ:II' III.'LV.lIl'k I 

{'"limit", IIf iat.t'x \ i 'SfWI1" L . ItIl,dul1al',' nty::)1. X al'l.lIII 10. 
8. Ta't!:t:Jltial !-",('(,ioll H" II\\ II B • .,·1 c'o)'te".. • 
;\01<- th .. !,uilll" _\ .... hen~ ti,e Ill'\', tl~lIt' hi. t! \))0)\1'11 lhe rt'glliul'i f'," 

thl' net. .... ul'k IJ£ b,h·)' \el<s{'l" L. .\t SOliII' 1'0il1tl" )1 ! 1I 1l'lltdl" l'~ l'a~'l'I) lIud 
IblR!I \ ·e~~·b ). the /wi "ork j/O liliH ;lIllt (.'L x Itlll"Ii,. 11). 

Compare with A. 



PLATE 21. 

A. 

'2. . 

A. 1' ''1 111110 lI t l;r,I\\11 

l~ r."'t "01' \ \''1. 111 1'1 "1','" .. 1'[ 

"'\ 1'1 "1"11:': \ IIl<h"III , ... 
"""1111'11" ,", !lnd,'d, ,1,:_: 
1\ •• ", 1 ,,1\<'\\ 111:': th, ' ,"' I ll 

111o' lI f "IIIo 'llt " t If 'II'L:"'I' i.' 

t ,,'\ lp ':- duo ' \" 10" \\ It'" 
"I'" 1''1'1111,\,.,11 'It'al IiII' 
11111<" ... 1111111',. "1 lb . 1"0. \ 

I," ,lI l d II 1'''"''''' 1111' " , r, 
11II' .I ,III t11 1 III ,",.\' \1 :<"11" 

'''1"111:11" ,," fn'lIl ,h" , 'alLl 

Ljjjlli al ,]"' .,, ' - / " "Ul:-

I'h, · ,I! ... ,·,\"nl "",I, ', III 
,Ii, .. n, .. \, "<IS 1,'111" \ ,·" I I I 

111]'" , 1: 1, tli" .. III' JI" " 
11 11~ 1 h" " I" 'li., i""1 ,llId 

.. ,IIIII;,! 111111 ' 

B . 1\1""'. 111" '1 A 
'·" lIqdd"d . IHld . 1", "11 1 

lill'l 1"'\lI!_! " I,ra \ ,.t! 11 1111 
111. ·1 '('11 1'lIlall1" \\ .• \ 
'"I,· 11!1' "' lllpl, ' h !,I'li til 
Ill " I,., 1110·11111:": 1111\ IIIH I 

Ill!' ""/II/II,,I! ;':. /F·,),'II 

",\ I'l I ";":,- Il ",'d I'!ll ~I01n,\ Ill :.:, 



PLATE 22. 

A. 

8 . 

l 'III'I,,:,:I''Iill \1' ," 

,(11),\".d I,,·t·: " '~" "I 

I :1',,\\ II I ',;1 ~I 

A. :"'tl"l)'I,,·d ,til r""11I1 

'2 1, '<,1 I .. 1 10,,'\ ,d", \ " 

~r"'llld. j '"rllIlH!I "I 1al 

,. ral:-. ;;11'(' ~ l l'Il",..d . 

1" 111"" " nl,," I II.. arl ." 

.. I'lI'I 'II'!'!. 
"",' \ ,,\ t ,', 

""!.!'·'H" 'HI,"\ 

B . "'1111'1,,·1[ .,1 1"., 

111:..:,11 h.ill \\:I~ 1'1'111'.1 

1.:11 "1':11., :",01 !. II ' I""L 

.111-" pill'l!"I1,\ .. L1'11' I'"d 



PLATE 23 • 

. \ ('/.Il,w!mli,,/) mp')/Jlt! "f il'j'al1l'U'lIl ""l'I·;'pi,,:.: ,/lid stl'ijl/llll!..,". 
TIl(' v.holt_· "I" tilt' ;IITt'dl,d ('" ri1, ,\ \\a:- fi'· :-. l \\t·ll !If' I'III/I' d ami I'I ·t·~\llwll,I .\ 

\'.\ lhi ... Ill\'/Ill l-< Li, l ' di "I'UI"I,,1 li:< .. ,I" rt'IH'nl'~1 \"UIlI lil" \\ h"h· an'" ",,(o/'pl al . \ 
'1 1/1'/'j' ll \I,h f/ lulld III II<" I,,,, ,l,·t,/, ~I':ltl'd j"l" ~t'nlf ,ill!: In I,,· ~;If(')y ('IIITif'r) lillI , 

"1" \" .. 1;'::',li l lll .\ \\ a ~ tht"",flt ll' :- U'l1'l,,·d and th,· y,f,,,It· 111" ';1 11fl.I"\\l l r·d ~ 



PLATE 24. 

r i\t' Yt',Il'S o ld It't't' s tl'iPJlNI fOl' Rmwl) Ba Rt ariel' hem!! In tRl!IJlII ~ li \ ,' 
11I"lltil!'. 



PLATE 25. 

;\ine yCU1'$ old Iref' !itriplwd for K"OWll Basl an d dJlltinlled in t~ 
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