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_\ -·ret \re clo not Know the .per.fcct form of thi fungus, but if 
"'(' tclke )nto consideration the general appearau.ce oE the plant,-its 
··on::istcnc-y, _the p_re:-:en.ce o.£ b:uckles in the filamen~s,-the supp~si­
tion that it~ c~envec.l from a Polypore n ear to Conohts has nothwg 
illlprobable m 1t. 

This genu B chinoclia coulcl he charact erised by saying that it 
i:- n compound , iilbu 1'~ in \'lhich the conidia are produced s.rmpo-

<linlly. 
~I. X. P.\.TOUILLJ..RD I~ :rrm BuLLF..TL~ D.t; L.\. , ociE'l'l~ 

:Jh:ooLoGIQrR n11 FJuN"cB, XXXIV, 2xn J:!"_\.SICLE. 

LIGHTNING AND HEVEA. 
Dr. _\. A. L. H11 tgers in the A rcll ief voor de Rubberc-ultuwr in 

.\'t·derlandsch -J ndie, HI., 1919, _-o.·±, p. 163, ascribes certain cases 
of bleeding of rnbbe 1· trees to lightniJJg. Hi. arti cle contains 
hC'HUti fnl clear figure~ illu tra t i ng the e:ase . 

Similar damage t o a g ronp of tree was ob:;cnecl a few years 
n!!o by :Jir. li'. G. :J[illar on the Tangga Batn Estate, Malacca. and 
nm·olo,gic:ally exa mi 1i.cc1 for m e b_v Professor C. P. Raker , and :i\Ir. 
J( :\I. Ric-harcls "·ho found uo fungal e:ause. The clamage had been 
don<> two year hcl'o re the bleecling hc.gau to be noticed; and the 
hl(•cding wa l'ouncl to resul t from the . tretching ancl sli.ght rnp­
ltlling or the uark by reason of the g-rowth of the woocl being ex­
('C ·:i ve o,·er the calln. an cl included rnbber of small oltl \rounds. 
Dr. Rutger · remark. that iu certa in spots trees may suffer from 
more than one . torm: ancl jf the explanation is <.:orrect, a:; i t well 
'1111\' he. one of tlw damaged tre0 · on the TaJJgga Batu E. tatc had 
IH'C'Il peppered h~· lightning rl isc·hnrgr b\ice. 

I. H. BonKILL. 

THE COMPOSITION OF A PIECE OF WELL­
DRAINED SINGAPORE SECONDARY 

JUNGLE THIRTY YEARS OLD. 

'I hi little stnd.\· of . econclar.v jungle is a mite only towards 
tllC' r-omprehension or the g reat tomplcx ' rain forest ' oC :M~alaya. 
1 t i. <111 attempt to m atke nse of the clear ing of n :-;mall area with a 
more or le. s known hi tory, 'rh ere nature bad been for thirty years 
111. her work of rec·on trnction. ).fam· hundred:-; ol' such sLndie aTe 
ueeclecl. and t he interest in them wi·n grow as the problems to he 
'oh·ecl becom e more and m ore apparent upon c:omp:ll'ison o£ re·ults . 
. \ t preRent . uch eompari on i impossible : for this i'tmly i: bnt a 
he!!innin o-.. .,. 

'l'hc Btucly " ·a · under taken in December la t in tbe following 
wny. The <H ca to he cleared 'ras in all about two acres, but to 
~o t·t and tlctermine all the plants OYer i t wa. impossible : thi being 
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so, a surface of about one third of an acre in two parts was 1'~­
sen·ecl for analysis, the limits being marked by stretched wire : 
o1er the re~t an attempt wa made to cletermille all the s~ecie~ 
established, but not to ascP.rtaiu their r elative abundance. Tht· 
larger secondary trees, as they were felled, w·ere all mea. urec1 that 
the depth o:f the Yegetation might be determined. The \York wa 
done under the supervision of a J?oreman-G~.rclener who presene£1 
twigs of e1ery plant :for detennri.nation. When hi men came tCl 
the ar ea resened for special tucl:-. the~· proceeded first to th1• 

remo\al o:f the sm aller undergrowth, sorting the p'lants into pecies. 
and counting the number of each; then of the largeT uuclerp:rowth 
in the same ~ray; and lastly of the tree , which in their tnru wert! 
mea ured. The seedJings and small plants upon the gTOlllld could 
not be counted a. they suffered a good deal from t rampling: their 
numbers consequently were estimated. As will he seen later tiH· 
result showed n early 100,000 plant!' to th e aere. 

As far as can be ascertained the history of the j uugle had 
been as follows. X ot less than :fift_,. year ago forest CO\ered the 
ground; it was felled with the e:xception of one tree o·f Shore11 
macropte1'a, Dyer, one tree of A lsfonia angu~(/tiloba, l\![jq., perha-p 
a couple of trees of Gampnospe1•ma. a~l1"icnlcda, Hook f . and l)O~· 
sibl_y other trees. 'l'h f'n th err follO\n'cl a planting- of Albizzia ntaluc­
crnut. ~Iiq . with n n·ions l'ruit t reet;, nch as the Durian (Durio 
zibeihim.ts) DC.) the l\1angot)tecn (Gm·cin ia Jiangoslana) Linn.), 
probably the Ruka.m (Flacou·rlut R~~lcarn, Zoll.) , and one if not 
more ex·otic tree . Th~s may haYe been fifty years ago. Rext 
thirty five years ago, bed of Garclenias. lxoras, Hivpeastrum~, 
Eucharis de., were made OYe r a part of the ground; and kept up 
for a few years . But secondary jung-le wa. allowed to come in 
which therefore was about thirty years old at the clearing in 19J, . 

The hill slop e faces north west; ancl i~ well drained. 
Naturally the jung-le hore ome impre~::; of the former culti­

>ation. :Jiol't llOtic·eah]e or all were• the big- trees of Albi~zia 
molutcrma, to,,·c·ri ll .!! ahoYE' all the others; cxc·e.pt the 1<..'horea ancl thl' 
Alstonic~. 'l'hese Albizzias were in the ha.hit of f ruiting freely and 
dropping i1mnmcra.hle seeds into the bottom of the j tmgle : hut the 
seedlings of the r-eed: which grrminatecl <·onlcl not g-row under the 
shade, so that the Albizzia !;howcd no r cg-e ueration . The , "lton•a, 
too . fruitccl freely ancl it. ~red germ i11ated : but no eecllillg \rC'l'e 
fonnd of any si11e sho,ring thc-~t the condit ions were equally un-fa...-om­
alJle to it. It i. t hought that tlw . .:\lbizzia and • horea failed fi'Olll 

quite cliffeTeot c·auses. the Albizz ia :-;eecllings f rom ~rant of light thP 
Sborea seedling. from "·ant of deep forest . oil and moistme. 

An olcl lVIanp:osteen t ree Rtood clearl in the jungle, i ts foliage 
pace ha,·ing been clo. eel up. J~l~ewhrre a. li.ttle circ-l e thirty-six 

feet acr-o. s sh owed ·\\"here another t ree had been until rc­
centl_,.. The gronncl of thi. ciTclC' was occupied by the ~ra s and 
sedg-e., I sclzaemmn mulicum, Linn., ~cle1'ia sumalren.<n·s. RC'tl: .. 
and 1 'cle1·ia hebecm·prt) ~ecs, into which Jfeclyoti. con.qesla .. R. 'Rr .. 
had intruded, and where there "·ere many quite young eecl1inp: · or 
Anisophyllea cl1"sticlta, Hook, ancl Jfctcamn_qa t1·iloba) :J1nell. At 
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11111U dist~nce further on stood, new]:· dead, an exotic Leguminosa 
(Gardens' ~o. 1404) \Yhich has Jle,·er been determined. The­
('nrdenias and Txoras had altogethcl' gone; but Hippea.st1·tt1n had 
~ersi ted at the foot of some big Albizzia ; ancl Tacca cri::;tata,.. 
.Jack, wa in plenty perhaps a a relic from cultintion. 

T·he jungle itself was about forty-fi,e to fifty feet from the 
ll!>per lea-res to the soil, as is shown by the measurements of a 
untnber of the larger secondary trees composing it, (vide the annexed 
t!tblc, where they are in the orclcr of their height with their cir· 
cun1ference in a second column). (J'hc size of the largest tree of 
cnch species in the table can be JouJ ld easi ly, because the authority 
for the scientific name is appended onily where the species first 
find mention. Into the trees dimhecl a fe'W woody climbers. e.g. 

Tetmcem. as. a, DC'. 
Arlabot1·ys :;uareolen.c::. Rlume ? 
Cnona di. color, Ynhl. 
( 'aesalpinia Xuga, Ait. 
U ncctria pte1·opoda, :NEq. 
Smilax ba1·bata, Wall. 
Smila;t; mega.carpct, ~' - D C. 
Calamu.c::. 

A bmited number of epiphyte were pre e11t, e.g. 
Ps,ychot?•ia o roidea_, \\'all. 
A r'1'l:ops7's jm am1:ca) Hcin"-· 
Pleo7Jeltis s1'nuosn, \\'all . 
lhymoglo.·sum piloselloides, Presl. 
A cro.~Hcli'llm .c;:candens, Bory, 

most of them growing in the Jorks of the branches of t rees of 
'A1·t1Lrophyll1lm, but a. fmr on A.dinand1·a dumosa and Ji'agmecr 

fragmns. Pleopelt1:c; .c::im10,a wa. t enanted by ants. 

Herb~; 1mclcr the trees weTc 1ew. Tacca. c1·istata, Jack was the 
commonest ancl besides flippNrslnmt jn one spot and the gTasses 
and sec1p:e~ oi' another s-pot as g-i ,·en aho-re, almost the only herha­
ceou. plant. 

~\ T.11. T oF Tn~o: Tn~o:EH ABOrG :~o F~-:~-::r IX RmGH'J', :EXOLumxG 

THE FEW LJ..RGE 'l'BEK \\'JUCH WEBE NO'!' FELLED. 

Height of Girth at 
tree. breastbeight. Name. 

91 feet. 106 in Ficus polys_IJGC, Ricl1. 
t9 

" 
44 Dm·io zibPthinu ·, DC. 

77f " 40 do. 
68 

" 
3G 

" 
1-l clina nclm dwm os et, J ac: k. 

6() 34 
" 

Dm·io z·ibethimts. 
32 ,. A1·tocm·pu.· polJ;phema, Per . . 



148 

Height of Girth at 
Name. tree. breast height. 

I I 
6·5i feet. I 29 ms. I Rhorlamnia trbnervia, Blumt:. 
64 

" I 27 
" I Blaeoca1·pus peliolatus, Wall. 

63-! " I -1-1 
" I Eugenia. lineata, J)uthie. 

63 
" I 41 I Rhodamnia trinenia. 

62 I 3-1 I I.ronanlh es rett:culata, Jack. 
I 32 ) ) I Rhodamn1'a l1·ine1·via. 

61 
" I 32 ) ) I 11 evea bmsilie-nsis, DC. 

60 :J I 31 
'' I Rhodamnia lrinenia. 

.59 :: I 19 )) I . tlbizzia molucccwa, Miq. 
I 3-1 )) I J:..'laeocctrpws petiolatus. 

58 " I 46 )) 

I 
. L1·!oca1·pus sp. 

-57 I ·28 . l·rllt rophyllum dive1·si[olium, Blume. 
I 35 

" I fNt oda 111 nia lrine1·via. 

I 
22 

I 
P il/1 ecolobiu 111 lobatum, Benth. 

.55t " 40 
" 8laeocrtrpus slipulans, Blume. 

I -10 
" I do. 

55 ) ' I 29 
" I do. 

.541 " 26 I . 1 rt h ro ph yllnm cli ve1'Sifolium . 
54 I -+2 ,. I Gordonia singaporeana, Wall. 

I :3:3 I . I rtocarpus J,akoocha, Roxb. 
I 16 )) I Pilhf'colobium lobal'll1n. 

53 
" I 31 " I . lrth ·ro plt.yllum dive1·sifolium. 

I 26 
" I 

do. 
I 23 

" 
.I dinan cl1·a d 11111 os a. 

I 1.3 
" I s.IJinploco::; fas ciculala, Zoll. 

52i :J I 3-1 
" I 

.lrtlt ro ph,ijllum dive1·. ifolium. 
I 28 rupnnia. palliclula., Hiern. 
I 22 

" I .lrlh roph_,Jllu.m dive1·sifolium. 
52 I :36 I .1 rloca1·pu::; Lakoocha. 

I 28 
" I :-..IJ m ploco. · fa.sciculdta. 

51i· " I 22 
" I .11·t!wophyllwn dit e1·sifoli·um. 

.)'1 I 38 I , yrnploco~ fascicula-ta . 
I 32 )) I Rhodam nia l1'inenia. 

-1-9{- ,. I 20 I Tf e?•Pa brasilien. is. 
I 17 I .1 rlhroph_ljlltun diversifolium. 

-19 
" I 2-1 

" I 8ymplocos fasciculaia. 
I 22 " I Du1·io zibeth·inus. 
I 21 I . l rl h ro ph .lJllll m. clive?·sifoli'ltm. 
I 18 

" I do. 
48~ ., I 27 )) I do. 

I 20 
I 

. lrlocarpus Kunslle1·i, King. 
48 I 22 )) . I 'I' I h 1·o ;Jh .IJllll m clit'e1·sifolium. 

I 20 
" I do. 

I V5 
" I . I ·rl ocw·pus sp. 

47i ' I 28 
" 

A rtlt rophyllu.1n dive1·sifolium. 
I 2Gf ., I Rhodam11.1·a irine1·via. 
I I 



geight of 
tree 

4'1-}feet.

1

1

1 

47 " 

I 
I 

46~ , I 
46 , I 

I 
I 
I 

45 ,. I 
I 
I 
'I 

44t " I 
I 
I 
I 

4:4. , I 
I 
I 
I 
I 

I 
-13t , I 

I 
43 , I 

I 
I 
I 

42~ , 1 

I 
I 
I 

42 , 1 

I 
. I 
I 
I 
I 
I 
I 

Girth at 
breast height. 

10 ins. 
32 " 
24 " 
23 " 
20 " 
24 " 
22 " 
29 " 
26 " 
24 " 
17 " 

" 28 ,_. 

21 " 
20 " 
17 " 
22 ,, 
18 " 
18 " 
15 " 
2± 
24 " 
20 " 
20 " 
20 " 
18 " 
18 " 
14· " 
·28 " 
20 " 
16 " 
30 " 
25 
24 " 
24 " 
21 " 
18 " 
16 " 
12 " 
24 " 
20 " 
17 
16 " 
15 " 
15 " 
14 " 
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Name. 

A1·tlwophyllum dive?·sifolium. 
A dinandm d~imosa. 
A.1·th1·ophyll'U?n clivtYrsifoli~i1n. 

do. 
Syrnplocos fasciculata. 

do. 
Aclincmclm clurnosa. 
Syrnplocos fascicvlatci. 
A1·toca1·7nts sp. 
A1·th1·ophyllum clive·rsifolium. 

do. 
Litsaea fi'rma, Hook. f. 
Rhoclarnnia t?·ine1·via. 
A1·th1·ophyllum clvue?·sifol-i,um. 
D~wio z·ibethimts. 
1¥ acamn,qa. t?·iloua, Mu ell. 
Bymplocos fa.c;iculata . 

do. 
A1·tocarvus 7Jolyphema. 
A 1·t!t.1·ophyllmn divm·sifoli.wrn. 
P iih ecolob·ium lobaturn. 
Symplocos fa.sciculata. 
Py,qeu.m polystachy~tm, Hook. ·E. 
'y·n~plocos fasciculcda. 

Elaeoca1·pus siipulatris. 
G'ilronnie1·a ne1-vosa, Planch. 
Pithecolobi~t,m lobatwn . 
A1·tlwophyllum d1>ve1·si.folimn. 
Ficvs. 
M acamn,qa ·f1·iloba 
A1·t!t1·ophyllu.m clive1·sifoli~&1n. 
Bhoclammia t·rine1·via. 
Palaqu.1:111n banca.n;111n. 
Uhoda.mnia t·rine1·via. 

do. 
A 1't711'ophyllu m di·ve1·sijolium. 
A 1'toca1·pu. · K~t,nstle1··i. 
A 1·th1'0JJl! yllum di1Je1·sijolium. 
J.''irnoni'LtS wa,llichianus, Val. 
A 1'tlwoph yllum. dit·e·rsifoliwm.. 

do. 
Bhodarnrvia t1~inervia. 
Pithecolobi~tm lobatum. 
A 1'tlwo.phyll,wm divm·sifolium. 
N ephelium lappaceum, Linn. 
A 1·th1·ophyllu.m dive1·sijolium. 
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Height of Girth a t Name. tree. breast height 

42 feet. 
I 
I 13 lllS. ~. ymplocos fa.sciculata. 
I 12 

" 
J.lJ acar·an g a fr·ilo b a. 

-1:1 
" I 20 

" 
A1·th1·o phyllum diver·sifolium. 

I 20 
" 

SJJm ploco:; fasciculata. 
I 18 " do. 
I 11 

" 
. l·rthro ph .IJllll m dive1·sifoli~tm . 

I 14 
" 

1 '.IJ mplocos fa ·ciculata. 
40~ " I 20 :I ·rflt·roph .'Jllu m d ive?·sifolium. 

I 12 do. 
40 

" I 16 " clo. 
I 12 ., do. 
I 9 

" I P itlt ecol obiu m lobatum. 
39~ I 

16 
" I 1 ymploto.s fa.ciculata. 

39 25 
" I do. 

I . :zo I 8ugenio S '~mulans, King . 
I JG 

I 
J!ang1"fera foefida. Lour. 

I 15 1 i'dero.r.IJlon malaccense C. B. Clarke. 
I ]..(. 

" I Sym ploros fascicu lata. 
I I clo . 
I " I 

J rlocarpll.'i. 
:38{ " I 20 

" 
Rlz odamnia tr·inervia. 

I 14 I ('innnmornu-rn 1:ne1·s, Rcinw. 
I 10 n I . l rto co:r JJ us . 

38 I 22 I F1'cu.· alba .. Heinw. 
I 21 

" I C'innomwm tlm. iners. 
I lG 

" I .lr·tocm·pus K 11 n. ·Ueri. 
I 16 

" I . L rfocarpus. 
I 15 

" I . 'ymploco.· fa .·ciculala. 
I 15 

" I A rfli ro ph .IJllu m clirersifolium. 
I 9 

" I do. 
I " Go1'donia singap01·eana. 
I I Pygeum poly.·lachyum. 
I " I Ji) ugenia vcwiolosa., King. 

37 " I 18 
" A r·tll?'O jJhyllum dive?·sifolium. 

I 18 
" 

A r·toca1·pus K ~nstler·i . 
3·6t .)) I 18 " lihtgenia _q1·anclis. 
36 ,, I 16 " Go1·donia sin,qapo1·eana. 
35{ " I 32 

" 
Ji'iacoll'rtia Rul.:am. 

:35 I 20 
" 0innamomum inen; 

I " T·imoni us ll'allich iantlS. 
34~ ., I 21 A dincuulm. d1t mosa. 

I 21 Cin 1za m omum ine1's. 
I 20 ., clo. 
I 16 Picus. 
I 14 ., Go·rclonia sing a poreana. 
I " 

. 1 d1. nruulra d 11111 osa .. 
I 



Height of 
tree. 

:l-:1: feet. 

3-1 " 

33:! " 

33 " 

32i " 

:31f )) 
31 ., 

30~ ., 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

Girth at 
breast height 

15 ms. 
14 " 

" 
" I 18 " 9 
" I 

20 
" I 
" I 
" I " 
" I 
" I " 22 
" I 

14 " I 
10 " I 

9 
" I 
" I 

12 
" I " 
" I 10 
" 
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Name. 

Cinna1n01n1tm ine1·s. 
Gynot?·oches axilla1·is, Miq. 
Sym plocos fascicu lata. 
~I acamnga l1·iloba. 
A1-tlw·ophllum diversifolvum. 
Sym plocos fascimt,lata. 
Timonius wallichianus. 
Cle1·odend1·on dispa1·ifolilum. 
P ithecolobium lobatum, 
Timoni~ts wallichianus. 
Eugenia gmndi.s. 
K U1Timia panictdata, Wall. 
Gynotroches axi lla1·is. 
F'icus. 
Symplo cos f a.scic~Llata. 
~Iaca1·anga i1·iloba. 
Timonius wallichiantts. 
Adinandm dumosa. 
Gi1·onnie1·a 1w1·vosa. 
Cirvnamomum ine1·s. 

do. 
Pithecolobi~tm clypea1·ia, Benth. 

Among these trees Rhodamnia, presumably destined to ultimate 
suppression, was still aggressive. 

The tallest A1·th1·ophyllum dive1·sifolium in the jungle was 57 
feN high. This is probably about its limit, and the further growth 
of other trees would have tended to its suppression also. Possibly 
the age of 35 years for this kind of jungle is its zenith. 

The tallest JJ.Iacamnga t?·iloba was 45 feet; and it and others 
howecl signs of decay. The zenith of the species appeared to be 

past, and it seemed mainly to owe a place to the dying of old fruit 
trees. IIoweYcr large and old, these ~Iacarangas were tenanted by 
nuts. 

ilf elasloma malabath1·icum had long lost its hold upon the 
ground. 

'J'he means of anal~sing this jungle over the whole two acres 
bcin!!' wanting; two areas were taken respectively of 5800 and 7880 
~quare feet or together nearly one third of an acre. The areas 
were defined by means of wires, and then from each in turn (1) 
tl~c ix foot high or lesser woody plants. were removed, and deter­
nnncct (2) the 6-18 feet hjgh woody plants and (3) the trees. 
'l'hc plants nnt attaining two i'eet were not counted but their num­
bc~ was estimated. Adding the two areas together, there were on 
thts area of nearly one third of an acre:-
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37-8 trees o£ 18 feet and more. 
2, 72'8 woody plants of 2 feet to 18 feet. 

~bout 27,342 csmaller plants-mostly small woody seedlini"s. 

3·0, 448 in a 11. 
-or to the acre 96,660 plants. 

The woody species of two feet jn height or more, found on 
this area, are enumerated in the list opposite. In point of m­
.div:Lduals, the following annong them were most abundant :-

Antt".sophyllea disticha 345 
Cinnamomum ine1·s . . 321 
Rhodantnia t1-ine1·via 242 
Elaeoca1·pus Maste1·sili 199 
Gi1·onniem 1te1·vosa . . 190 
ATtlwophyllum diversifoliun-L 164 
Palaquium bancanum 144 
Eugenia gmndis 139 
Timoniu-s wallichianus 11 O· 
Macamnga t1•iloba 107 

·etc., the rest under 100·. 

It is particulaTly worthy of mention that almost all of these 
have more oo· less fleshy £ruits which are distributed by birds or 
.monkeys. 

•rh-e orders mo t in evidence were :-

:M: YRTACEAE .. 
RHIZOPHOR.A.CEAE 
LA.URA.CEAE 
URTICACEA.E .. 
TILIA.CEA.E 
EUPHORBIACEAE 
.ARALU.CEAE .. 
:8.A.POTACEA.E .. 
T ERNSTROEMI.A.CEAE 
RUBIACEA.E 

444 
431 
348 
334 
235 
181 
164 
163 
124 
121 

It is interesting that th-e Rubiaceae which in species is so 
varied in high rain-forests is but the tenth order clown the hst, that 
t he An'Onaceae is still further down and that the Ternstroemiaceae 
which in the damp Gleichenia-grown secondary forest of Sing­
apor e is so abundantly represented •in AdinandmJ should be but the 
ninth order of the list. It is probably correct to say that the re­
latively good drainage of the bit of the secondary jungle lmcler study 
accounts for the low place of the Ternstroemiaceae and for the 
abundance of the orcleTs Urticaceae, :M:yrtaceae, 'Di:liaceae, Sapota­
ceae and L auraceae, as w~ll as for the absence of Gleichenia, 

_N epenthesJ etc. 
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Enumeration of Woody Plants identified upon the 
two areas selected for Analysis. 

1 plant. 
1 " 
9 " 
5 " 

1 
4 

2 

57 

7 
2 

83 

96 
28 

4 

16 
3 

36 
199 

1 

6 

2 

3 
1 

" 
" 

" 

" 

" 
" 
" 

" 
" 

" 

" 

" 
" 

" 

" 

" 

" 
" 

( 16) DILL:C:KIACEAE. 

T etmcem AssaJ D C. 
Tet1·acem sylvest?·is, Ridl. 
W o1·mia S7.t-ff1'ttiicosa, Griff. 
ll'01mia Sco1·techinii, King. 

(5) ANOX.A.CE.A.E. 

A1·tabot1·ys sua·veolens, Blume.? 
.Unona discolo1·J Vahl. 

( 2) MAGNOLIACEAE. 

Kadsum scandens, Blume. 

('57) BrucEAE. 

Flacou1·tia R1tkam, Zoll. and Moritz. 

( 9 2) Gu'.rTIFEltiE. 

Ga1·cinia e1.tgeniaejolia, -wan. 
Ga1·cinia ll1angostana, Linn. 
Galophyll1t-m sp. 

( 124) TERNSTROEMIACEAE. 

Adinandm d1tmosa, Jack. 
G01·donia singap01·eanaJ Wall. 

( 4) MA.LVACEAE. 
D1w-io zibe1·thinusJ DC. 

(19) ISTERCULIACEAE. 

Ste1·culia 1·ubiginosa, Vent. 
Steni1tlia laevis, Wall. 

(235) TILIACEAE. 

Elaeocarpus petiolatus, Wall. 
Elaeoca1·pus Maste1·sii, King. 

(23) LIN.A.CE.A.E. 

( 1) Snr.A.RUB.A.CEAE. 

Eu1·ycoma longifolia, Jack. 

( 6) BURSERACEAE. 

Gana1··i1tm Planchonii, King. 

(2) MELIJ.CEAE. 

Sando1-icum iridicum, Cav. 

( 4) OL.A.C.A.OEAE. 

Lepionurus sylvest1·is, Blume. 
Gomphand1·a penang1ana., Wall. 



4 

1 

2 

29 
8 

3 

1 
1 
4 

25 
1 

2 

86 
345 

242 
139 

51 
12 

4 
7 

164 

2 
7 

110 
1 
1 

19 
144 

" 

" 

" 

" 
" 

" 

" 
" 
" 
" 
" 

" 
" 

" 
" 

" 
" 

" 

" 
" 

" 

" 

154 

( 4) CELASTRA.CEAE. 

K u1·1·imia paniculata, Wall. 

( 1) lLIC.\.CEAE. 

fl ex macrophylla, Wan. 

( 2) An1PELIDA.CEAE. 

Leea sambucina, ·wma. 
( 37) SAPI~D.\.CEAE. 

Oupania pallid~tla, Hiern. 
N ephelium la7Jpacettm, Linn. 

( 3) AJ..T ACARDI.A.OEAE. 

111elwnochyla au1-iculaia, Hook. f . 

( 32) JiEG1J)HKOSA.E. 

Pte1·oca1'7Jus ·ilndicus, Willd. 
Oaesalpin·ia N~L,qa, Ait. 
Adenanthem pavonina, Linn. 
Pithecolobi1L11t lobatnm, Benth. 
P.ithecolobi'lbm ang~tlatttrn, Bedh. 

(2) Hos.acEJ..E. 
Pygeu,rn polystachyurn, Hook. f. 

( 43•1) HITI7.0 PHORACEAE. 

G ynot?·och f§s a.&illa.1··is, ~Iiq . 
Anisophyllea disticha, Hook. 

( ±44) MYRTA.CEAE. 

Rhodwmnia t1·ine1·via., Blume. 
Eugenia gn11ndis, vVight. 
Eugenia sinL-'ltlans, King. 
Eugenia variolosa, King. 

( 11) :MELAS1'Q)IACEAE. 

Pte1·nand1·a echinata, Jack. 
il1 elastoma rnalabatlw icurn, Linn. 

( 164) ARALIACEAE. 
1l1·th1·ophyllum dive1·sifolium, Blume. 

(121) RUBUCEA.E. 

Unwria 72.teropoda, Mig. 
Randia anisophylla, Jack. 
Timonius wallichianus, Val. 
Oanthiurn molle, King and Gamble. 
Psychot1·ia ovoidea, Wall. . 

( 16 3) SA.POT.<\ CJM.E, 

Side1·oxylon rnalaccense, C. B. Clarke. 
Palaq'ltium bancanum, Burck. 
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( 16) STYRA.C.A.CEAE. 

Symplocos fasc,ioulata, Zoll. 

( 4) APOCYS .A.CE.A.E. 

Alstonlia an,qustiloba, 1'Iiq. 

( 4) LoG.A.N:U.CEAE. 

Fa,q1·aea fm,qmns, Roxb. 

( 1) Ac.A..J.~THACEAE. 

Bmnthemum mrdaccense, 0. B. Clarke. 

( 11) V l:lRBEN .A.CEJ .. E . 

Vitex pubescens, Vahl. 
Cle1·odeml1·on dispwrifolium, Blume. 

( 348) L.A.URACEA.E . 

Cinnamom1wn iners, He1nw. 
Al.r:;eodaphne ? 
N otha7Jhoebe ~LmbeZZ.i(lo1·a, Blume. 
Litsaea ji1·ma, Hook. f . 
LilsaPa myn'.-ticaefolia, Wall. 

(2) T H Yl.I:EL.A.EACE.A.E. 

Gonystylus J1a·inga.f;i, Hook. f. 

(181) EcPHORBIACEAE. 

B1'idelia, tomentosa, Blume. 
Ulei-slanlhus heterophyll7.LS, Hook. f . 
Glochidion . ' l"pe1·b~"m Baill. 
Glocltidion b1-unne7."m, Hook. f . 
Apo'rosa fruticosa, :fi'Iuell. 
.11 im·odes·rnis casem··iaefol·i'-a, Planch. 
Baccau·rea, motleyana, Mueil.-Arg. 
Baccatwea sp. 
J[c£camn,qa triloba, lVIuell.-Arg. 

(3,34) URTIC.A.CEAE. 

Oi1·onniera 1M1'Vosa, Plan-eh. 
F·i07.ls alba, Reinw. 
Picus 1Jfiqyelii, King. 
lticus clwysoca1·pa, Reinw. 
A1·tocm·pus Sc01·techinii, King. 
.cl1·toca1·pus Lalcoocha, Roxb. 
.rb·ioca1·pus 7Jolyphema, P en. 
A 1·toca·rpus supe1·ba, Becc. 

( 1) 0UPULIFERAE. 

1 Quercu · Lamponga. Miq.? 
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(5) L ILtACEAE. 

Srnilax ba1·bata., Wall. 
Smilax megacm·pa, Roxb. 
Dmcaena sp. 

34: , Undetermined. 
, 'ome attention was given io the size o£ ·the leaYes in the 

jungle. On the whole none were larger than those of Jlf acamnga 
t?·iloba., which have an aveTage size of 500 square cm. Those oi 
Ficus Yaried from 150 to 330 square cm. Others were m easured 
thus :-

Tacca c1·i,siata on the a•eragc about 180 . quare cm. 
Bnccam·ea . . 110 to 190 . quare cm. 
!I evea b1·a. ·iliensis 120 to 300 
Timonius 1callichianus 90 to 100 
Cinnamom um inm·s 60 to 100 
A1'llz1·oph.1Jllwn dil'e?·sifolium 90 to 1-1:0 
Alstonia angustiloba 90 to 110 
Rhodamnia f1·ine1·ria 40 to 50 
ltlaeocm·pus peliolatus about GO 
Eugenia sim,ulans 60 to '0 
Pi.thecolobium lobatum 20 to 0 
Du1·io zib e I hinu 
Adinand1·a dumosa 
TTitex 7mbeRcens. lea:fl.ets 
Placom·t ia Rule am~ 
Symplocos fasciculata. 
P.c:.t;cholria oroiclea 
J nisoplt yllea. dist icha 

30 to -W 
20 to 70 
25 to 30 
15 to 18 

about 8 
1 to 2 

" 
" 
" 
" 

" 
)' 

., 

., 

., 

'I'l!e e arc only a few measurement and a. •ast array lllll::;t he 
collected SOOller 01' later b_\r botaniR'ts in order to e tahish the 
relationship of size of leaf to t.rpcR of foTest. 

It has been said aho\e that fruit trees had been planted o1rr 
the ground he fore the secondary jungle was allowed to spring up. 
The pre ence of these trees complicates the histor5· omewhat. hut 
the change of' the vrgctation ma? haw been as follows:-

1st stage. Fruit trees standing in Lallang grass (Impemta 
a1'Undinacea) . 

2nd stage. Jfelaslonw uzalabnlhricum, bin1 c1i ~persec1, sprang 
up through the lallang. follo"·ed b~r the equally bird distributed 
Rhodamm'rt trineJTi. · and Pa.rJmea jm_q1·ans, while through monkey:; 
•i:;iting the fruit trees all manner of just edible :fruits that the 
m on keys feed on were chopped about them. 

;h·d -tagc. Tn a ring ronnel the fruit trees 1-rith their root:; 
partly in the damper Roil uncler the fruit-trees' shade, and their 
leaves just heyont1 the haclc . spTang up E~tqenias, Symplocos fas­
ciculata, Timonius. Cinnanwmu.u;, ine1·s, A1·tlwophyllum dive1·si­
folium . O.f these by its quicker gTowth A1·th1·ophylht1n prospered .. 
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l[acara.n,qa 'lriloba with e~;plosive fruits also rupp~ared, but perha'jJs 
it:; ceds may be ~ble to he dormant foT a long t1me. 

,~:th tage. Jtaca;ran,qa prospered but reaching the limit 
of its growth, other trees began to shade it, and to cause it to lose 

plncc. . 
.5th ~tage. A1·tlwophyll'nm dive1·sifoliwrn gained a eon-

spicuou ... pla·c~, like the Jlacw~an,qa to lose it as the associated species 
[. ureatcr hel0°·ht got above 1t. 

{) 0 

'J'h~s is the point at which the jungle in question, thirty years 
old. appea.red to be. A.·ncl at jt Gynotroches a.'rillaris had become 
the eon'picuous small tree of the lmclergrowth. With ,Years as the 
.rromul conditions became more and more those of the permanent 
forest U.tJnotJ·och e,s would have lost place to A nonaceae, My1·isti­
raceru' aud hacle loving Hutn:aceae, '\Yhile forest li ~mes of the Legu-
111;110sa.e. f1mpelidacec£e, and Apocynaceae would have been a.ble to 
.rrow ,mcl to add to the density o.f the ranopy. Then ultimately 
~1c c·ondition ·would come in when the giant forest trees of the 
f)ipl erocarpaceae, Meliaceae, LP,qwrninosae, Jtlc£lvaceae, etc., are a.t 
home. Tenta.ti1ely I put tb i at ll'J.nvards of one hundred years 
from the 11'p;jpringing of. the fir ·t growth of the secondary jlmgle. 

It i~ interesting to note . ome o·f the absen,tees f rom the secon­
dar.'· jungle under study. J.n the first place there ' 'rere no Lomn­
/hnreae . lt i hard to ~ay wl1y. Jlaesct- was absent ancl the 'Whole 
of the OonnaJ'f/ ceae . Salacia was expected, but was a.bsent too. 
'l'hc following larger trees were not found, Xc£nthophyllurn, Py1·e­
naria . Glycosmi. , Ochanostaclty. , Sco·rodoccwp?.ls, and Gonoca?'.lflt-m. 
'l'he want of regeneration of ho1'BC£ has already been commented 
(Ill. 

When the ground had been cleared, the rubbish was bmnecl in 
.;mall bonfire~ . Jmmecliately a dense growth of seedlings of Alb·iz­
:ia .::prnng 111p tartecl into gro1Yth by the scorching of their imper ­
Yihu~ sE>ed--<.;oats. These seedlings had bacterial noclules upon the 
root.lcts. and it i eYident that the pecies could be used as a green 
manmc. ..A little later weeds ca.me in. Eleasine indica was the 
<·ommonest gras at .first, but Paspalum conju,qattun took possession 
of the soil with greater rapidity and was accompanied by Pc£Spalwrn 
snnguina.le in patches. "''wo sedges ap-peared Oype1~us 1.tmbellatus 
and G. hya and a supply o.f the following weeds, Physali-s minima, 
('appctr~s Hullett-i:i, Alternanthem sessilis, Pouzolzia indica, 
.If elochia corcho1·ifolia, Synad·rella nodiflora.. V andellia crustacea 
ancl 'pe·J'macoce ocymoides, all having small dry seeds eXIcept the 
fir~t. Then spreading like the Pa. ·paltwn a,p'Pearecl T·r·ichosanthes 
wnllichia.na, Commelyna nodiflom, 11Ien·emia hastata and Pc£Ssiflom 
j~elicla. ~rhere appeared a few plants of Olit01·ea cajanifolia and 
~f Blumea balsamifcm and a good sprinkling of the seedlings of the 
tollow·ing trees, Ooml'lne1·sonia pla·typhlla an.d T1·ema, with 1.! elas­
lonw mc£labathriczt1n and Solanum, ve1·bascifoli1t1n. There was also 
plenty of Ole1·odend1·on scandens. 

I. H. B unKILL. 
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