
Microbiology. - "On Bacillu,s polymyxa" I). By Prof. M. W. 

BEIJERINCK and L. E. DKN DOOREN DE JONG. 

(Communicated at the meeting of September 30, 1922). 

If the species-ronception is taken in a not too limited sense, the 
closely related, but not identic forms mentioned in Note 1, may be 
said to comprise the only known aërobir spore-fOl'ming bacterium­
species, which causes fermentatioJl in a sllgar-containing medillm. 
We call it Bacil/us polymY,'1:a. 

It is I'ather generally spread in fertile soils; its properties are 
very cllaracteristic and give rise to interesting experiment.s. The 
pl'oduetion of aceton thst observed by SCHARDINGER, has in the lateI' 
years drawn attention on tllis microbe, but the quantity fOl'med is 
small and from malt Ol' potatoes it does 1I0t amoullt to 1 °l. of tlle 
weight. But lhe conditions for Hs formation are not yet well-knowlI 
and might perllaps be gl'eatly improved as to the quantity. Alcohol 
is also generated and to a somewhat greater amount than aceton. 
Besides, a little acetic- and formic acid seem to be pl'Oduced. Par­
ticularly the secretion of the enzyme peclinase and of mucll slime 
by the chief variety is of interest. 

1) The literature of this Baeterium and its nearest relations is to be found under : 
Clostridium polymyxa PRAZMOWSKI, Granulobacter polymyxa BEIJERINCK, Bacillus 
macerans SCHARDINGER and Bacillus aste1'osporus A. MEYER. - A. PRAZIIOWSKI, Ent· 
wiekelung und Fermentwirkung einiger Bacteriën. Dissert. Leipzig 1880, p, 37.­
TH. GRUBER, Identifizierun'g von Clost1'idium Polymyxa PRAZMOWSKI. Centralbl. f. 
Bakteriol. 2te Abt. Bd. 14, 1905, pag. 353. -- ~'. SCHARDINGER, Bacillus macerans, 
Acetonbildender Rottebacillus, Centralbl. f. Bakt. 2te Abt. Bd. 14, 190fl, pag. 772. 
ZUl' Biochemie von B. macerans. Centralbl. f. Bakt. 2te Abt. Bd. 19, 1907, p. 161. 
Kristallisierte Polysaccharide aus Stärke durch Mikrobien, Centralbl. f. Bakier. 2te 
Abt. Bd. 22, 1909, p. 98 and Bd, 29, 1911, p. 189. - A. MEIJER und G. 
BREIIEMANN, Variation nnd Stickstoftbindung durch Bacillus asterosporus. Centraibi. 
f. Bakteriol. 2te Abt. Bd. 22, 1909, p. 44. 

The name asterosporus is derived from 9 or 10 rims on the exosporium of 
the oblong spores, which make the transvel'sal section slar-like. By abundant 
feeding, as on wort-ge!atin, many l'odlets change into narrow clostridia con· 
taining somewhat granulose, colored blue by jodine; so the species mayalso be 
called Granulobacter polymyxa. 

18* 
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Accumulation and OCCU1'1'ence, 

Long ago the following experiment fOl' the accumulation of t.his 
species was described I). 

Coarsely grOIl nd rye wit h some chalk and i noculated wi th fertile 

garden soil is mixed wilh watM in a deep beaker to a thick solin 

paste, boiled cJul'ing some secollds to kill I.he non-spore-forme/'s and 

cultivaled at 25° to 30° C. As the spores of B. POlYIIIY.'Cfl soon die 

at boiling, the heating must laBt hut a shol't time. Aftel' a few days 

the sllloface is covered wit.h a coherent film of.8. 'mesentericus ') and 

olher closei)' relaten species, while in the depth a butJ'l'ic-acid f8r­

lllen tation takes place, IIsuallj' si m ui taneously wit h buty I ic-alcohol­

ann polymyxa fermentation. 
ft is clear that this accnmulation repoBes essentiallyon a tempo­

mrj' anaërobiosi!; of B. 110 ly my. ra , which can also grow aërohic and 
so behaves like the alcohol Jeast and the Aël'vbacteJ'-Coligl'oup among 

the baetel·ia. The I'ye pl'odllces the sugar causing tbe fermentation, 

i.e. the SOlll'Ce of enel'gy, which makes the anaërobiosis possible so 

long as the "excitatioll oxygen" is still snfficiently presellt, albeit 
chemicalIJ non-delllollstmble, whe/'eas the want of "oxidation 
oxygen", whicIJ is reqllired fol' aërobiosis in muC'h larger quantity 

as SOllrce of energy, is temp0l'arily excluded. PAST~:UR'S statement: 
"la fermelltalion est la vie sans air" is evidently al'plicable to B. 
[Jolymyxa. 

B,r sowing out the fermenting matter from the depth on wort­
agal',ordinarily al ready aftel' few days Ihe polymyxa colonies become 

visible as Illmps of slimf, together with the unavoidable flat spread­
ing colonies of B. mesente1'icus. 

This method can only pl'oduce those varieties of B.polymy.'lJa 
which al'e ahle to /'esist a I'elatively high concent/'ation of Ihe food. 

Anolhel' acclllllllIation melhod by whieh also forms adapted 10 a 

lower concent.l'ation of food are obtailled is based on the aël'obiosis 

of out' badel'il1111. 
Aftel' the obsel'vation had been made tllat flasks of boiled WOI't, not 

sufficiently ste/'ilised, were llOt seldom spoiled at the low tempel'atuI'e 

of 150 C . by the developmenl of .8. megatltel'ium and liever b,Y B. 
mesentel'iCllS, whose gel'lns wel'e certaillly also pl'esent, the question 

1) M. W . BEIJERINCK. De butylalcoholgisting en het butylferment. Academy ofSciences. 
A mslerdam 189:~, 

~) This film may be colourless, brown, red, and even jet black according to the 
accidenlally present varielies of B. mesentericus. The black form ij; rare and 
sometimes obtained by the "mesenlericus experiment" wilh unwashed currants 
(boiling wilh chalk, cultivaling at aëralion al 30° to 400 C.). 
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arose: w hich are the aërobic spore-forlllillg badel'ia, which ran 

develop at tempel'atlJl'es of 15° C, or lower and under favorable 

feedillg cOllditions? We kllew already that the obtailling of B, 
me.q(ltltel'lum might give an allswel' to the qllestion, for example in 
ease the spores of tltis species were only present with those of 

B, mt',~t'1tte1'icus, bilt it seemed possible tlmt free cOlllpefilioll wifh 

the suil barteria would exelllde B, ?negatltui1lIn and that some other 
species ('oIlId appeal', Tllt~ eltief aim of the experimenf was fo 

exclude B, mesentel'icus, the cornlllon 11U,)' baClel'iullI, whieh prodJl('es 

suhstances ver)' noxiOllS to ofhel' species, and this is fo be reaclted 

by file low tempel'atlll'e, as fhe minilllllm rol' fhe gl'owth of fhis 
species is at auouf 20° C, The silllllitalleolls developmenf of B, 
7IIegatltalwn is of less ilnpOl'fatl('e as it is illllOCIIOllS fo ot.hel' kind!;, 

Of coul'se we hl\d to reckon willl the hllfyril'-acid ulld bllfylic fe 1'­

menfations , whieh may vel'J' weil ocelIl' at 15° C, bilt stl'ong aëm­
tion prevellts lhem efficiellfly, 

Allhollgh we could expert fhat Ihe one Ol' more speeies that wel'e 

to de,'elop under Ihe chosell cOllditiuJlS ,''!'ould possess ft higher 

lemperatlll'e opfimum tIlall Ihaf lIsed lIy IJS, we Ilad " 1101 to feal' a 

faillll'e if anI)' we cllilivafed above tbeil' rnininluHl, 

Knowing Ihaf Ihe spol'es of sorne spore-fol'lllers, 1'01' example Ibose 

of Ihe bil ty I ic fel 'men ts, and th liS pel'baps, 100, t hose of I be speeies 

wa sOllght 1'01', cUllld not Ol' hardly I'esi s l uoilillg, lile healing of 

the t'ultllre liql1id confaillillg the illot'ulatioll malerial alld waJlted 

1'01' killillg fhe 1I01l-spore fOl'llIillg species, was not eOllfinlled mueh 
above 85° Ol' 90° ( :, allu only fOl' a few seeonds, Vtl e IIsed f1asks 
half lilled wit.b abolll 30 cM~ liqllid , and ilJ order 1I0t fa miss 

sOlllewlJat rarer species, we inocllialed willl so much soil fhat 011 

Ihe bolt.olll a layer of about 1 cM preeipitaled, This soil had 

p~'e,'iouslJ' beell well-divided alld freed from coal'se parlitles. In 
such a thick layar a beginning of anaërobiosis is possible, bHI by 

shaking, butYl'ic-acid or butylic fel'melltalion may easily be ",topped, 

Fol'. food we llsed at fit'st malt-wor!, diluted 10 2° 10 5° BAJ.J.ING, 
lateI' bl'oth-bouillon wilh 2% fo 5% eane sugal', Ol' glncose, Addilion 

of ehalk is not. absolutely wanted for Ihe suecess of fh e expel'iment 

blit its pl'esence proved favorable, 

Aftel' we had ascertained will! pure eultul'es of B, polymy:w that 

ammonium salls, nitrates alld asparugine are very good SOlll'eeS of 
nitrogen, we also acclllllllialed wil IJ s llgal's and ammonium slll­
phale, in a solution of tap water 100, 2 10 5 % glucose Ol' calle 

sugal', 0,05 % (NH.).SO" alld 0,02 0
/. K. HPO. with some chalk, 

'fhe exeelll ion of the ex peri men I is as alJo \'e, uu taf tel' pasleu risi lig, 
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the blttYI'ic-acid fermentalion must be more complelely excluded 
than when I1sing bl'oth-bol1i1loll Ol' malt-wort, For alttlOugh the latter 
liquids conlain an excellent nitl'ogen food for B, polymyxa, they are 
of less value fOl' Ihe bulyric-acid ferments, fOl' which tho ammonium 
salts are pI'eferable, Hence, in this case it is advisable 10 use a large 
ERLRNMEIJERflask, as the great volume of soil which sinks to the 
bottom as inoculation malerial, call Ihen be beItel' aëmted, by which 
bl1lyric fermentalion is prevented, 

A lthollgh the gl'owth is slow at Ihe low tempel'atllI'e the Iiquid 
becomes distinctly lurbid and in most cases Ihis is accompanied 
wilh feJ'menlat.ion, This ferlJlenlalion especililly awakened our alten­
tion as we had expected an accumlliation of B, megatlterium, which 
causeA no fel'lnentalion at all. 

AM I he Cvli- and Aë'rogenesfermenlalions had been pI'evented by 
the previolls heating, Ihe butyric-acid and bUlylic fermentalions by 
the aëration, we now expecled that the fermentation of B, polyrnyxa 
was obtainerl, and Ihis was confÎl'med by tlle plll'e culture, The 
fermentalion which is chiefly an alcoholic one, pro\'es tbat our bacte­
rium belongs to Ihe facultalive (lemporal'Y) anaël'obes, and the exa­
minatioll of the gas showed Ihat it is almost pure cal'bonie acid. 

One of Ihe most notabie qllalities of B, JlolYilly,va is its secretion 
of pectinase. i, e, the enzy me by w hich some microbes dissolve the 
cenll'al lamellnm of plant tissues, thet'eby disinlegl'ating them into cells, 
Rence, B, polymyxa like B, mesenteJ'icus may undel' cerlain cÏl'cum­
stances play a part in the relling of flax, although the real agent in 
this case is rhe anllërobic B, pectinovol'um, 

Beans, peas and oUter plant seeds, left. to spontaneol1s COl'l'uption, 
may change into rich cultures of B, polymy;m, Ihe cell-walls of 
colyledons Ilnd of endospel'm being easily attacked by pectinase, 
w hereby the interiOl' of I he seeds is changed to a pulpous mass I), 
For Ihe preparation of a plll'e culture Ihis method is less recom­
menrlable than Ih.e h-fo fOl'egoing accumulatiolls, on account of the 
numerous llU.~ bacleJ'ia which t,hereby simullaneously develop; it is, 
ho wever, a good way to get an initial material for the said accu­
mulations themselves, 

lt seems 10 I1S that Ihe generalily of B, polymy,-va in our surroun­
dings and pal'ticl1larly in Ihe soil should be explained by its pectinase 
secretioll, which must give this species, in combination with its liUle 
want of air, a gl'eat advanlage over the other sapropbytes, 

1) The enzyme seminase, which changes lhe endosperm of lhe Leguminosae 
(Indigofem, Ceratonia) , inlo mannose, is pel'haps identic wilb tbe peelinas of 
B, polymyxa. 
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The very common presenC'e of B. polymyxa in the bark of the 
nodllies 0'( the Legllminosae is certainly also a direct cOllsequenC'e of 
its peclÏllase pl·oduetion. lts presence tllel'e is of so general oeeUl'rence, 
that it reminds more of symhiosis thall of sapropbytisllI. In the 
bactel'oïdal tissue B. polymyxa is however eompletely absent, 

Pl'opel,ties of tlte colonies. 

Tlle colonies on agal' as weil aA those on gelatin are characteristic. 
On malt-wort gelatin tlley resemhle at lirst thin, watel'y, sideways 
ql1iekly extending, slowly liqllefying layers, whieh bJ' and by 
become deeper and elolldy by their slrong growth, AI length the 
gelalin is completely liquefied nnd then these CII1111 I'es I'esemble those 
of common hay bactel'ia. On malt-wort agal' tbere is a profuse pl'oduc­
tion of slime, whence ,'ery distinct voll1minous and wrinkled 
colonies appeal'. The slime attrélcts pad of the pigment fl'om Ihe 
wort-agal' thereby becoming brown-colonred, which gives a cllal'acter­
ietie appeal'anee to the colonies. 

On glucose-kalillm-phosphate-ammonillm-phosphate-agal' they be­
come glass-Iike transparent, somewhat resemblillg glass globl1les, so 
peculial' that at eSlimating the numbel' of genus in soil samples, they 
may directly be I'ecogllised and cOllnled. Silica plates, saturated with 
food, also pl'oduce sueh dl'op-like eolonies fl'om soiJ. Some varieties form 
mllch less slime than others and th is slime is either tOllgh Ol' soft. 

Microseopically Ihose with S3ft slime consist of Inueh shorter 
rodlets. Hence, one is at tir'st disposed 10 thillk of ditfel'ent species, 
but further research shows the similarity, w hich is tlre more eon­
vincing! when beside the natul'al varieties, tlle mulation phenomena 
in the pure eultlll'es al'e studied. On cane-sugar-asparaglne agar 
many colonies, at thst quite homogeneoLls and soft, when getting 
older produce small, I'alhel' solid, transpal'ent, secunda,ry colonies 
which, aftel' separation from their surl'ollnding (whidl is not easy) 
pl'Ove to be constant. On malt-wort agal' the variet)" wilh tough 
slime, when gl'Owing older produces extensive, flat secundary colo­
nies, showing a hereditary loss of the factors for sli me formation. 

In liqllid nntritive media t.he form resistent to high concent.rations 
of the food gives remarkable cultures. 

In a mali-wort of 10° BALLING at 30° they consist of excessively 
voluminous slime masses, forllling after one or two weeks a thick, 
coherent, floating film, inflat.ed by earbonic I\cid, whilst no hydl'ogen 
is detectable. Only in the anaërobie blltylie fel'menlation something 
of the Iike may be observed bnt then mllch Irydrogen is pI'esent. 
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Even tlle most sli my Aë]'obacte1' forms prod uce q uite differen t sn b· 
merged cllltlll'es equally dispersed through the solution. 

The vigorously fermenling slime varieties of B. poLymyxa produce 
acetoll, pl'obably aftel' the fOl'lnllla 

C,HuO, + 20. = C!H 60 + 3CO. + 3H.O, 

To Ihe pl'oducts of the anaël'obic fermentation belollg in padi. 
cnlal' aethyl alcohol, wilh traces of acetic acid and fOl'mic acid 
beside some othel' prodIlcts, snch as butylic glycol, in small qllantilies, 

The less slimy varieties of B. 7101ymy,t'a call only live in food of 
lower cOllcenll'atioll and spread Ihrollgh !.he sollIlion as Baet, aëro,qenes, 
Also in othel' l'espe~ls thel'e is similat'ily uetween Bact, aë1'ogenes and 
B, poly1lly:m, SO Ihal Ihere is came 10 conclude 10 a I'ealrelalionship, 
Slill Ihere is a greal difference in so faJ' as aërogenes can assimilate 
many ol'ganic salts. a power quile absenl in B, polymyxa, 

Nutl'ition, 

FOI' Ihe investigation of Ihe snbst.ances which can be assimilated 
by B, poLym,1/xa, the auxanogJ'aphic method is very convenient, 
parlicularly in relation 10 Ihe cal'bohydl'ates, B, poly1/1.yxa being a 
real "sllgar baclerillm", which prodIlces lOuch cell-wall matter, 
which makes Ihe allxallogJ'allls very dislinct. In jlldgillg the latter 
it shollid be kepi in ,'iew that, beside peclinase, B, poLyrny,xa 
pl'oduces diastase, invedase and emnlsine, 111 pl'esence of sllgar 
\'ariolls nitrogen compollnds are assimilahle, of which, ho wever, 
on IJ n ill'ogen is taken liP, We preferelI I Iy Ilsed peptone, asparagine 
llI'eum, ammonium sulphale alld saltpeter, Ul'ease is nol secreled; 
saltpeler is reduced 10 nilrile, nol to nilrogen, 

As in absence of sllgar Ihe carbon cannot be wit.hdrawn from 
nitrogen eompollnds, slleh as peptolle and aspal'agille, the growlh, 
e\'en on brofh-bouilloll-agal' is bilt slight and is a crilerion for the 
quanlÏly of sllgal' present. Hem'e, if on Ihis medinm B, polymyxa 
is densely sown, only smalI, hardly visible colonies grow, COJlsistillg, 
however, of baclel'ia with abulldanl protoplasm and commollly 
mot.ile, If on snch a culture an assimilable carbohydrate is locally 
disiribllled, vigorolls growth ensues, chiefly reposing 011 slime for­
malion and a dislinct auxanogram results, demarcaled by Ihe limit 
of diffusioll of the slIbstance, It is in fact Ihe pl'esence of a small 
aJllOllnt of complete food at the starting of !tIe experiment, together 
with excess of by themseh'es unassirnilable nilrogen cornponnds, 
which elIabies Ihe gewIs 10 change inlo slllall colonies, which 



285 

I'endel's the flIrtheI" growt.h aftel' additioll of Ihe carbohydl'ate very 
cleal". 

Most sugars and polyalcoltols al'e readily assimilated by B, pO (IJ­
my:ca , This we have ascerlained fOl' al"ahinose, glucose, levulose, 
mannose, galactose, calle-sllgal', maltose, lactose, melibiose, rafiinose, 
rhamnose, glycel'in alld mallnite, On tbe olher hand sOl'bite, dlllcite, 
erythrite and quel'cite al'e nol. aUacked. It is ve/'y 1I0table that we 
did not find any o/'gallic salt assimilable by tltis ol"ganism. 

The "sugaJ' bactel'ia",lo whieh B. polymy.va belongs, pI'oduce fl'om 
cal'bohydmles much mOl'e visible cell-wall slIbstance Ihan p/'otoplaslll, 
if Ihe cal'bohydJ'ates exceed lho nitl'Ogen food and vice versa. 

Henee, B , polymy:l:a may be fOlllld, as was obsel'ved above, in two 
micl'oscopieally gl'eatly different cOllditions. At insufficienl feeding witlt 
cal"bohydl'ates, fOl' example on b/'olh agaJ', it gl'ows as highly motile 
rodlets, without slime wall; at copious feeding willt cal'boltyd/'ates, 
as immotile /'odlets with a. Ihick slime wall 1), This circumstance 
leads to the following expel'imellt, ollly adapted to the val'iety of 
B, polymyxa whiclt pl'oduces voluminous slime and gl'ows Sl.rongly 
on malt-wort. 

Tlte bacteril1m denselJ SOWlt on caJlo,sllgar-kaliumphosphate-agal', 
containing bul few lIitrogeJl compounds, may fOl'm fairly la/'ge 
colonies cOllsisting, however, almost elltil'ely of the sll'ongly swollen 
walls of Ihe cells, By addition to the said medium of a few drops 
of com plete food, fOl' exam ple a I i I tie lH'oth Ol' mal I-WOI't, con­
taining an excess of suga/', Ihe slime walls gl'OW slll'pritiingly 50 
that Ihe I'late cove/'s witlt a I'elalively tltiek slime coat. This f'llime 
is bui I t 11 r of the sngal's hy olie Ol' more sJ 111 hel i('ally Rcting 
ellzy mes, that m iglt I be named "c)' leses" alld shonld be considered 
as the gelles Ol' factoI's of Ihe cell-walls. 

This slime has the l'emal'kable pl'opel'ly of being able to become 
itself a source of carbon food, but only at Ihe momellt whell all 
tbe eane sugar alld all Ihe assimilable nitl'ogen eompounds have been 
used. If at this tillle some snch lIitl'Ogen compound as ammonium­
sulphate or aspamgill are bl'onghl 011 Ihe slime coat of tlte plate, Ihe 
bactel'ia begin allew to grow and produce new pl'oloplasm fl'olll their 
own cell-walls. This leads 10 the peculial' consequence, that all aux­
anogram is prodllced sinkillg deep into Ihe layel' ofsIime. FOl', by Ihe 
gl'owth the bulk of the bacleriais diminished, because the walls. which 
chietly consisted of water' alld wel'e very voluminolls, disappear 
and a.re replaced hy Iivillg pl'OIOplasm. So the appeal'anee of the Ruxa-

1) Medici give lo the cell-wall of bacleria lhe singular name of "capsule". 
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nogram6 is quite changed when compal'ed with the original state, 
fOl' by theil' intense incl'ease the opaql1e bacteria produce an also 
opaque allxanogl'arn, whilst the original slime was transpal'ent like 
glass. This proves Ihat, in Ihis case at least, the biological function 
of the slime is that of a l'esel've food . 

In this expel'Ïment can~ sugal' was the food for the slime pro­
duction; as hel'eby invel'sion takes place, glucose and levulose are 
Pl'obably the building matel'Ïals ot the slime; that these sugars are 
assimilated was stated above, and that glllcose may also serve fOl' 
Ihe desCl'ibed expe1'Ïment we ascertained particulal'ly. 

The ot her sugal's have not yet beert extensively examined from 
this point of view, but it seems that all give the same l'esult. This 
leads to the concIllsion that probably no more than two or three 
factors or genes (endoenzymes) are active in the pl'oduction of the 
cell-wal!. The problem is evidently of theoret.ic interest anà deserves 
nearer research, 

The wall-substance, which certainly belongs to the cellulose group 
and therefore rnay be called celllllan, must have a high power of 
attraction fOl' watel', for else its surpri~ing volume cannot be explained, 
Neverlheless its molecules cannot be very small as they cannot diffuse 
at all in water. It is nol colored by jodine, 1101' is it attacked by 
diastase. Bul as B. polymyxa may use it as a food-8ubstance, Ihis 
species evidently can excrete art enzyme which dissolves il. It is 
not improbable that this enzyme is pectinase, but this qllestlon is 
not yet answel'ed. Should this l'eally prove to be true, th en the other 
question al'Ïses whether the so-called pectose of the centrallamellum 
of the tissues of the higher plan Is ma,}' not also be a cellulose 
rnodification, as it is also easily dis!lolved by pectinase, This view 
seems to oe rnuch more acceptable than the C1lrrent hypothesis : 
the centl'al lamellurn should be the calcium salt of an acid, isomerie 
with arabin-acid . 

On the gl'eat similarity between pect.inase and the seminase of 
the seeds of the Leguminosae, I all'eady earlier directed the atten­
tion. That the lattel' enzyme does not attack tl'lle cellulose is in 
accordance with the same property of pectinase. 

SUMMARY. 

With a not too Iimited species-conception Clostridiurn po/yrnyxa, 
Granu/obactel' polymy,va, Bacil/us rnacemns, and Bacillus asterosporus 
may be brought to ona single species: Bacillus polymyxa. 

It is the only hitherto known aêrobic spore-former, which, in 
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neutml sugar-containing media excitfls fermentation and thereby 
proves able to live as a tarnpol'ary anaërobe. 

'fhe chief prodIlcts of the fel'lnentatioil are cal'bonic acid and 
alcohol. At the aërobic life a little aceton I'eslllts, evidently from 
oxidation of sugar. 

Anaël'Obic accllrnulation is possible in rye paste at 30° C. aftel' 
short boiling. Aël'obic accurnulat.ion takes place in dilute malt-wort 
or broth with 2°/u to 5 Oio sugar, aftel' heating at 85° to 90° C. 
or short boilillg with mllch garden soil and cultivation at 15° C. 
by which B. mesente1'icus is excluded, whose gl'Owth minimum is 
at about 20° C. 

Tlle general distribution of B. polymy:m in decayed plants and 
its occulTence iJl the bark of plant roots and of the nodules of the 
Legurninosae reposes 011 tile production of-pectinase, whicil dissolves 
the central lamellum of the cellulal' tissues. 

B. polymyxa fOl'lns much slime f!'Om sugar, which must be consi­
dered as cell-wall substallce. Without cal'bohydrates or polyalcohols 
its gl'owth soems impossible, hence it dev,elops but slightly on 
broth agar. 

The slime may sel've as reserve food. 
Labo1'llt01'y /01' Micl'obiology of t!te Tec!tnical 

Hig/t School at Delft. 




