
Rubber tree No. 1844, the tree with dark bark, at the foot 

of which the man stands. 
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HEVEA VERSUS FUNGI. 

lt has long been a commonly obserYed fact in the history of 
many crops that at first, with only small and isolated plantings, 
there is likely to be little if any trouble 'Yith diseases and pests. 
'l'his has often resulted in giring planters ill-founded hopes and 
false assurances as to the future. As the area planted is extended 

.. md large sections of country become occupied with the crop, ende
mic fungi and insects gradually become adapted to it, and others 
.·lowl.v :filter in from abroad. The latter occurrence is quite in
eYitable in new countries since the people of such countries cannot 
he conYincecl of the nece ity of strict plant quarantine regulatiOns 
pflic:icntly admini tered, until driven to it by bitter experience-too 
late. 

lJ evea i a conspicuous case in point. A large number of 
Jungi haYe become adapted to it in oriental plantings, and so far 
.a' production alone is concerned, fungi will constitute the limiting 
fndor. It is perfectly characteristic of lmman experience and 
human failing , that planters and go-vernment administrators can
not. be cxpectetl to become f ully aliYe to the problems invohecl and 
the necessities of the case, until staggering losses have been suffer
ed, or until wholesale infection has occurred. It was only after 
the coffee industry of Ceylon and JHa was doomed that effechre 
work b0gan in the study o£ the Coffee Rust. It was only after 
thousands of acres of fu1e Florida orange groves were destroyed 
that people awoke to the importance of the Citrus Canker, as a 
limiting factor in citrus culture. Yerily, we are anxious en011gh 
to lock the barn after the horse is stolen ! But it is not always 
thu ! 1,he U. S. Departruent of Agriculture now has Dr. Weston 
-an able pathologist-stationed for a year in the Philippines to 
tudy the highly destructive oriental corn mildew. \Yhy should 

thi great expense be incurred when there j ~ no corn mildew in the 
United tates? Because the con~ milden· i.· not ll'antecl the1·e, and 
ber·ausc, if it should by chance get there, it ntay be n1,et with full 
1/ndcr ·landing I I n this manner, actiYe "-ork i ~ not only being clone 
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at home, but in all parts of the earth, for the protection, present 
and futu1·e, of American agriculture. 

A great industry like rubber growing representing in>estment 
of millions of pounds should be adequately protected. This means 
thorough and tim,ely investigation of every possible prime factor 
and every related subsidiary factor touching the growing of rubber. 
It also means the emplo~·ment of a large force of actiYe and highly 
trained speciabsts and the establishment of numerous well equipped 
laboratories. The Hawaiian Sugar Planters have profited exten
sively by such an organization. The American Rubber Company in 
Sumatra evidently intends to do so. 

The inYestigation of rubber diseases has usually proceeded by 
certain stereotyped methods. From diseased tissue, pure culture 
are started in artificial media, the resulting growths inoculated 
into healthy tissue and the disease reproduced. The vegetatiYe 
form at least of the specific organism is thus isolated, and then 
attempts are made to secure the spore bearinO' form in pure culture, 
to determine its identity and to determine the original sources and 
methods of infection. Unless all of this can be accomplished it 
frequently follows that effective sanitary and remedial measures. 
are impossible to de-rise. M:any fungi refuse to produce their spore
bearing forms in any ordinary artificial culture. Howe>er, all of 
these fungi will fructiiy freely under certain natural condition . 
The perfect form of a certain serious apple disease wa not hwwn 
until finally discoYered on small withered and weathered apple
mummies that lay on the ground beneath the tree. K umbers of 
other important cases of the sort might be cited. 

It follows, therefore, that there is another important a~·enue 
through which these problems should be approached, and which is 
usually largely neglected. Eve1·y fung~ts growing on or in connec
tion with rubber trees should be lcnown and its 1·elation to thu 
imp01·tant crop thoroughly unde1·stood. It is commonl-r the case 
that parasitic fungi produce spore bearing forms only after the 
affected tissues are dead and then, frequently, onlY under certain 
natural conditions. It follows that every fungus fruiting on dead 
Hevea must become an object for inYestigation. It is not safe to 
o>erlook one! Certain forms formerly suppo~ed to be exclusiYely 
saprophytes, liYing onl~· on dead tissue, haYe been found, un~er 
certain circumstances to be actiYely parasitic. This is true of even 
such a common saprophyte as Polypo1·us h1:1'.·utw: P ers. T1·an~etes 
badia Bk. may be purely saprophytic, but I found it in the Botanic 
Garden., Singapore. on Saraca declinata with its mycelium pene
trating living ti sue. The life histories of ever~· fungus appearing 
on Hevea-livi.ng or dead, should be clearly traced. From e\ery 
fungus produc-ing spores on dead tissue, inoculations Rhould be 
made into liYing ti sue. and in many cases they will be found to 
take bold with definite parasitic action. If all were included I 
ha>e no doubt that the identitY of \arious obscure fung-n::. diseases 
would be determined b,· this i~direct method where other methods 
had failed. I also ha,~e no doubt but that it ·would bring to light 

l. 
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~ number of parasi.ti~ diseases not yet k~own to planter or pla~t 
pathologist : and this IS where we would hke only too well to begm 
our knowledge of all plant diseases. 

During a recent short term of service at the Botanic Gardens, 
• ~in«a.pore in the heart of the oriental rubber region, I began a 

:imple census of the fungi to be found, in fruiting forms, on 
IleYea. The c·utting short of my stay stopped the work almost 
•15 it was begun· but the meagre results obtained ha-re been most 
~ tounding and indicate the almost complete former neglect of this 
ubject in a country where it should have been receiving, long since, 

the· most intensive attention. Out of the first fourteen fungi en
·ounterecl. other than Basidiomycetes, ten were forms wholly new 
to science and one represented a distinct new ge-nus I These have 
heen determined by Saccardo, the dean of living mycologists, (in 
Bull. Orto Botan. R. Univ. di ~apoli, YI, (1918), 40-65), as 
follow :-

On dying leaves. 
,_ phcerella heveana Saec. sp. nov. 

On dead limbs. 
Didym ella oligo. pora ace. sp. nov. 
X eoirotferia pulchella Sacc. gen. and sp. nov. 
Eutypa ludibunda ace. -r. heveana ·ace. var. nov. 
C'1·yptovalsa microspo1·a ace. sp. nov. 
Peroneutypa heteracanthoides Sacc. sp. nov. 
4Ywnmttlaria repandoides Fueh. Yar. singapo1·ensis Saec. 

var. nov. 
Daldinin concentri.ca (Bull.) Ces. v. escholzii (EhreLb.) 
Lt•ntbosia ,qlonioidea ace. sp. nov. 
Jiysleriunlt hereanum ace. sp. nov. 

On rotting stumps. 
X .!Jlaria (.Yyloglos.a) iube1·i{ormi' Berk. 
Tylaria. (Tyloqlos.c:ct) obo·vata Berk. 
J'ylaria. (T!Jloglossa) scopifonnis }font. "· heveana Sacc. 

Yar. llOY. 

On L'Otting trunks. 
Pleoneclria hev-eana Sacc. sp. nov. 

Of course it js probable that some of the e are purely sapro
}J1lytic though no one knows anything about this. It will be re
<·oguized that a number of the genera are well known to include 
ac·tiYe and most serious parasites. On the other hand both sapro
phyte- and para -itcs may be repre ented in one fungus genus: and 
u. ually nothinp: final can be said without careful investigation, 
~nee, as I haYe already :-:tated. fruiting forms in dead or eYen rot
t~ng wood may originate from mycelia actively parasitic in living 
ns~ ue . 

. ~he sanw spirit of inql1iry should be directed toward all of the 
Ba Hhonn-eetes o-rowino- on HeYea. In the short time at my dis-. 0 0 

po. al 1 enconnter~cl the follo"·ing on Hevea in , 'ingapore :':' 

" All determined by N . Patouillard, Neuilly-sur-Marne (Seine), France. 
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On dead limbs. 
Favolus spaihulatus ( J ungh.) 
li exagona cervino-plurnbea J uugh. 
H exagona pttlchella Lev. 
H e~:agona thwaitesii B01·k. 
Lentinus lettcodwous LeY. 
Lopha1·ia 1nirabil·is (Bk) Pat. 
Polypo1·us flavus J ungh. 
Polyponts gnwwwcephctlus Bk. 
T1·ametes lachnea Berk. 
Tmntetes persoonii :M:tg. forma resupiuata . 

On rotting stumps. 
Polyporus hirsutus Per . 
Polyponts 1·ugttlosus J ungh. 
Polyponts u·ill1'ctmsii Merr. 
Tntnteies zJe1· ·oonii Mtg. 

It seems certain that in view of all the facts, eren more rigid' 
sanitation should be required in rubber plantations than among 
coconuts,-where sanitation is an effective protection against some· 
of the most destructive pests and diseases. In a large and other
wise well managed rubber plantation on Singapore Island, where 
a considerable amount of thinning had been clone some time be
fore my visit, I found that the dead trunks and stumps had been 
left on the ground long enough to secure the deYelopment of yast 
numbers of fruiting bodies of a large series of fungi, thus insuring 
the thorough distribution through the plantation of billions of 
Yia.ble spores. To put the matter off by saying that most of the· 
species arc probably saprophytic is, I believe, in view of our almost 
entire lack of knowledge concerning them, merely "flying in the 
face of Il ate." Our very lack of knowledge should be the soundest 
possible reason for the most rigidly perfect plantation sanitation! 
I ha\e l01)g been interested in fungi and haYe pursued the subject 
in many countries, but haYe been always hard pressed to :find any 
time for extensiYe field work. Yet I have brought together · ex
tensi'e materials in some of the most interesting groups of the 
Ascomycetes, and this. too in group · in which good spore bearing 
material is usually difficult to secure. Much of this has been ac
complished by a method ·which is simplicity itself. In the forest 
the cli. b:ibution of spores of a \ast number of species is very wide, 
in fact, almost unirersal, by reason of wind and rain. Therefore I 
hHe only to cut a bundle of fagots of any known tree and expose 
it to normal forest conditions to secure most of the fungi naturally 
adapted to that special substratum, both saprophytic and parasitic. 
Some species fruit only on decorticated wood, some only on young 
t~-igs, others OJlly on limbs of special sizes and degrees of maturit.Y 
aud still others onl.'· on t runks or lea-ves; and different seasons will 
proclnce cli ffcrcnt rcsultf: on all these types of substrata when 
handled a abo,·c inclic·ated. Finding this method of the greatest 
sncces in the forcf:t. I bC'gan years ago to apply it in garden, :field, 
and orchard, ccnri ug in this way \ery fine fruiting material of a 

l· 
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large number o~ fungi, many known to be o~ great economic. im
Jorb1urc. In YlCW of all of th0~c fad~ I beheve that the plamest 
~0m1110n ·euse \rill dictate t~1e necessity of the most rigid sanitation 
in aud near rubber plantations. 

'rhis is all a look forward . T he few plant pathologists who 
h·trc been privileged to work in the Peninsula have accomplished 
r~sult of value which should be in no wise discounted. But the 
.. field is so great and the hands so few" that there is no present 
promise of our being able to compete with nature in this matter. 
The natural state of the forest is not only one of superabundant 
life but al o one of whole ale allCl all-pen·ading death. The 
sueces ful upsetting of the normal plan of nature, and maintainance 
of health and vigor in every individual of an exte11sive plantation, 
ran only come out of comprehensive, intensive, and adequately 
. upportcd scientific i ll'i'estigation. 

C. F. BAKER. 

THE GARDENS' HEVEA TREE 
No. 1844, -H. CONFUSA, HEMSL. 

Planted in the exact centre of a small rectangular bit of 
crroullCl clo e to the office in the Economic Garden stood a rather 
"'mnll rubber tree which bore the number 1844. Its dark grey 
bark attracted attention to it; and when it was more closely ex
amined the foliage was seen to differ f rom that of the neighbouring 
t rt><'- o{ II er ea bmsiliensis. Its history w.as unrecorded : but by the 
wa.r in which it stood, it suggested that it came by no accident, 
but was set in its position as something apart from the other rubber 
trees. 

When it flowered in 1917 it was seen that the flowers removed 
it far from H. bmsili&nsis. T he seeds also were found small, 
though not outside the extraor dinarily wide limits in which H . 
brasiliensis varies: when it was tapped the latex was found to be 
yellow, meagre in amount and to remain tack~', with little elasticit y. 
It appeared to be an undesirable type: but it was determined not 
to de troy it without enquiry. Flowering specimens were t herefore 
driC'cl and sent to the R oyal Botanic Gardens, Kew, where Sir David 
Prain hn been so goocl as to ha\e it determined as H e-vea con[~lSaJ 
!Icnd. The tree has now been destroyed on account of its prox
unity to the seed bearing trees, lest it should bring about cross
pollination; but seedlings have been raised in order that if any 
purpose is found for i t, the species may be available. 

. If e'vea conf'uRa originates from British Guiana. It differs 
tn o little from JI. pauciflom) Mudl. Arg., of the same region that 
~o unite the two on bota11ical eye characters is quite justified; a.nd 
tf united, it takes the second name. Seeds of the tree 184± hac1 
been sent to Dr. P. S. Cram er before flowers could be sent to Kew; 
anrl with no more material than this he had uggested II. pauciflora 
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