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CULTIV ATI O N  O F  T H E LEPROSY BA C1 LLUS 

R eport of the S�tbC omm -tttee · on in Vdro. Cu ltivat'ion of 
M. L eprae 

. MAJORITY REPORT 
The majority o'f the subcommittee appreciate that nl,uch 

work has been done on the art ificial  cult ivation of Hansen's 
baci l lus .  The fact tha't results reported by various individual 
or groups o f  workers have n ot ,  i n  the maj ority of  instances,  
been duplicated by others,  a l though many -attempts have been 
made with this encl in view , l eads  to the opinion that the 
problem's of the 'in Vit1'0 growth of the causative agent of  
l eprosy have not yet been so l vecl  sat i s factori ly .  The corrt ­
m ittee high l y  com m e n cl s  t h e  \'vork of  a l l  who have l abourecl 
in this field and hea rt i l y  recommenc1 ,<;; that research a long t h i s  
l i n e  be cont inued.  

( S igned )  H .  E.  H asse J .t ine ( Cha'Írman . )  
M a l co ln1. H .  Soule 
K.  E. B i rkhaug 

M I NO R I'CY R E P O R T  
1 t  i s  the opin ion of the undersignecl that the causative 

organism of  l eprosy has been cult i vated by Prof .  W. 
Kedrowsky and a few o t h e r  resea rch workers . 1 t  i s  u rgecl 
that investigators i n  this field be eucouragecl to cont inue i n  
th e  furrow a l ready p l oughed , . a nd on the other  ha nel , t o  seek " 
for new ways,  but always to > carry on w i thout preconceiv eel 
icleas about the strict  acid-fastness  of the c1 ifferent bacter ia l 
forms occurr ing in l eprosy material  w hich a re , i n  my opinion,  
on ly broken elown stages o f  o n e  ane l  the same lower fungus. c .  

( S igl:eel ) J ohn Reenst i e rn a .  

Domesticating Anti-Lepric Species 
in Brasil 

P. H. ROLFS AND C. ROLF S .  

PA RT l I . 

The M onoclin.Q1;/;s flow er-s ( see Fig. 6) are in conspicuous 
but more last ing than the staminate ones ; remaining fully 
openecl for three 01' four elays before casting their floral 
envelope or fal l ing off. They are somewhat difficuIt to detect o  
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R epeated ly trees hav·e been i n s pected anel given a non­
Howering check, - but l ater were íouncl  to be beari ng íruit .  

Our Centen n i a l  Tree i s  '111 0nocl i nous ; the fi rst year i t  
blool11ed, 1 929, a generous. lot  o í  ft owers were produceel but 
no íruit set. . A l though . the l11 a in orchard producing 
stal11 inate fl owers in abundance is ].e ss t h ari 300 meters aWé!Y. 
The second year oí blool11ing we hung in it s m a l l  stal11 inate 
branches, p1aced in vials with water. Result was a generous 
setting oí fruit  i n  that quarter oI' the tree. Every l110rning 

F I G .  6 .  Monocl i n o u s  F l o w e r s .  O c c u r  s i n gly ,  o n  n e w  
s h o o t s  and t e r m i n a l  b r a n dl l c t s .  T h e  fou r f l o w e r s  
n ea rest  v a s e  f u l l)' o p e n e c l ,  s h o w i n g  p i s t i l s ,  s t am e n s ,  

petal s and sepals .  

new stal11 i n ate fto wers openecl .  These att racted smaI ler  
i n sects,  which later visited the monoclinous ftowers. · A 
check on the insect beha viour showed nine out oí thirteen 
visited the stal11 inate fiowers first .  S l11al l  hymenoptera, 
including the honey bees and 1arge ants, were the l110st 
frequent visitors .  The behaviour oí the ants was interest­
ing ; ií they ran up a bl'anch, other than the one to which the 
staminate b100ms were attached, they back-tracked and tried 
again .  Later they would search out the sprigs bearing the 
monoclinous ftowers .  In  1 937  this tree set one fruit without 
artificial aid. ( Dec. S, 1 937, whi l e  working on this article a 
hUl11ming bird visited the '.' bouquet " of l110noclinous flowers 
in an open window only two l11et'ers away . )  
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On Tree V :  5 i t took froni 19 to 2 1  months from the 
opening of the fl ower un t i l  the el ropp ing of the fruit .  Dur ing 
which time the seco n d  crop of 57  new fruits hael set .  

THE NURSEJlY.  
Fruit  elropping occurs in winter (J  une, J uly, anel 

August) .  The seed neeel to be careful ly conserveel ; neither 
too elry nor toa wet .  ( See Seeelbed uneler Sapucainha i n  
Part 1 .  Also Araujo ,  Lui z  Carva l ho . ) 

Sow seeel in spr i ng , a l low ing 20 c m s .  each way between 
seeel ; when well con served they have a high percentage of 
ge rm i n a t ion . Pro v i ele  com p l e te shaele, removing gradua l ly  

FIG. 7 .  T h e  Chaulmoogra Seedbed is  a j o y  to t h e  nursery­
men ; Aug., 1937, about six months · sown, more than two 
thousand in  the Col lege seedbeds ; 1 0  x 10  cms., 90 % 
germination ; 80 % sufficient ly aclimated to j ust ify planting . 

to the nursery. 

unti l  the seedl ings are 40 to 50 cms .  high .  At germination 
the seeellings are s·ensitive to elirect sunl ight. A Chaulmoogra 
seedbeel is a joy ( see Fig. 7) to the nurseryn}�n while the .' 
seeelbeel of Sapucainha i s  his despair . / 

N�trsery Row. When the seeellings have attai:p.eel a 
height of  40 cms .  anel are wel l  " hareleneel off," they trans­
plant to the nursery as easi ly as elo citrus seeellings . The 
College has a thousanel or more trees in  the nursery anel some 
hunel reels  of seeell ings planteel to an orcharel. 

BUDDING. 
The experiments show that the " T " -buel methoel lS 

successful anel makes a robust tree. ( See Fig. 8) . The 
location on the stock anel choice of buels fol lows c10sely that 
el iscusseel uneler Sapucainha. Our stock was l imiteel to the 
staminate trees that hael bloomeel .  The monoc1inous trees 
anel the " unknowns " were regareleel as too valuable to be · 
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used f o r  buel ding or graft ing experiments.  Tree V :  5 ,  
earrying a erop of  fruit ,  was  ou r on ly  source of budwood. 

PRODUCTI VENE S S .  
Tree V : 5 ripenecl the first  erop o f  four  fruits i n  1 93 1 , 

fi v e  year s after p l ànüng,  anel has been a eonstant but vari­
able eropper.  In 1 932 ,  the  seeonc l  erop eonsisted of 5 7  fruits .  
The seed were sent to D r .  G.  S .  Jamieson for ehem ical 
ana lyses . H e  informecl us that the pe r eent . o f  oi l  was the 

FIG .  8. B u d d ed Chaulmoogra. Tree I V : 5 .  B u d ded Sept. 1 3 ,  1 930, on S . P . I .  
N o .  56,633 stock B u d  f rom Tree V : 5 , o f  l h e  same importat ion . Four mcters [ a l i  
and five spread. Doubt less  the  o ldes t a n el Jargest buddeel Chaulmoogra in  the 

Amer ica s . (Junior author a t  J e ft) . Photo.  Dec . ,  1 936. 

same as that in the s'eed fram Bur m a  and that the qua l ity o f  
the oil  was equal t o  the best .  

Likewise the daughter büd I V : 5 ( see Fig.  8) ha s been a 
r egular but moderate eropper.  Tree A :  1 in  1 93 7  sét sueh a 
heavy erop that its top b roke out i n  September when the 
fruits were le ss than hal f grown, losing over a hunclred 
fruits .  During the same month the top broke out o f  tree 
A :  14  and one o f  the l a rger l jmbs spl i t  from the weight o f  
iruit .  T h e  maj ori ty o f  t h e  t r e e s  h a v e  s o  far  been l ight to  
" shy " bearers.  However ,  our orehard is  very young ; only 
eleven years  old ; precoeity and produetivity may not be 
l inked qualit ies . The relatively small number of monoe l inous 
trees does not j ust ify making quantitative general i zations . 

The d i scovery that the Chaulmo ogra i s produet ive with 
us  without artificial  pollen izat ion is imp01'tant .  
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RES U M E. 
1. The cl i mate in t1ie h igh l anel s o f  M i n as Geraes is such that  

these a fforel a s u i table hab i tat  f o r  t h e  Chaul moogra . ( Ou r  orchard 
passed a tempera ture o f  m inu s four- ten ths o f  a degree Cent igraele 
without  showing inj u ry . )  

2.  O u r  seeels  produce a qua l i ty anel quan t i ty ( per  cen t . ) of  oil 
equa l to that o f  the seed grown in B u rma.  

3 .  A sexual propagat ion (3)  i s  eas ier  than i n  the case of  the 
a vocado anel produces a v i go rous t ree .  ( See Fig. 8. ) 

4. Th e monocl inous  fl owers,  w h i l e  eloubt l ess se\f  ster i le ,  a re 
a bundan t l y  prod u c t i v e  i n  t h e  presen ce o f  stam i nate t rees ( e v en o v e r ­
proc\uc t i ve as in t h e cases of Trees A : 1 anel  A : 1 4  in 1 937) . 

FIG .  9. Inter ior  Fruiting Branchlet .  Nov. ,  1937 . . 
Frui t ,  d iamder 8 cms. ; a year oJ.d ; s t i l l  6 mos.  to 
r i p e n i ng, from Tree A : 12, one of the best croppers .  
I n  Sept . ,  1 937, the  top  broke out  and a larger l imb 
spl i t  from weight o f  fru i t .  Most o f  the  crop i s  

b o rn e  on i n t e r i o r  branchlets .  

THE GORLI B U S H  
( ONCOBA ECH INATA) OLV . ) 

At the same time that Df. K.  A .  Ryerson presented the 
" Esco l a " with the Chaulmoogra se'edl ings ,  he gave us 40 
seedlings of the Gorli Bush, S . P .I. No. 5 5 ,465 .  These aver­
aged about 25 cms.  high and were planted in  'a nursery to 
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attain size anel robustness s u i tab l e  for set t i ng out to an 
orchare l .  D u ri n g  M ay , 1 926, some 20 or 25  were j uelgeel to 
be i n  conel i t ion to j ust ify pl an t i n g out ; of  these 19 were 
l iv ing i n  December ,  1 937 .  The other 21  el i eel out ,  one after 
another, w ithout being vis ibly affect'eel by insect or el i seases .  
The n ineteen l iv ing ones ranged in  he ight from l i  to 2i 
meters anel o f  varying el iameters ( 3) .  

F I C .  1 0. C rowll Shoot o f  G o r l i  B u s h .  o :  14 i s  the 
heaviest huitcr ; t h i s  sl1o o t ,  O I l C  o f  twenty,  carriecl 83 

frui ts ,  Dec. 3 . 1 937.  

In October , 1929, the first  flowers were recoreleel ; none of 
which . set fruit .  I n  August , 1 930, fi fteen bu shes bloomeel ; 
nine set fruit .-Four years from planting. 

Productiveness. In proel u ct ion they vary greatly ; some 
being quite un fru itfu l ; a majority bearing a smal l crop. Only 
one , O :  14  being a heavy proelucer. It was one o f  the fi rst 
nine to come -into bearing anel has a l ways borne the heaviest 
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crop. In 1 93 7  i t  ripened as  much or mor'e than th e  other 1 8  
comb i ned ; a s  i t  had clone in  some previous years . This year 
( 1 93 7 ) ,  i t  ripened a thousanel six huncl reel fruits .  An average 
s izeel one w eighing 1 70 gm s .  ( see Fig 1 )  and yie ldeel 1 4 1  
seeels w eighing ten anel one-tenth gms .  About a kilo s ix 
hunelred gms .  for the bush . . ( S ee Figs .  1 anel 2 . )  O n e  of  
the largest fruits yideleel 1 5  gms . of  a i r  elrieel seed. It takes 
from six to nine  months from the t ime o f  bloom ing to r ipen­
ing, when the fruits turn a gol elen yel low.  They remain on 
the bush for some week s ,  spl i t t ing open anc l  e lroppi ng the 
seeel ; often the fnüts turn brown anel the seeels beco l11e quite 
air dry. 

Propagati011 . Our Chief  Ch em ist , Dr. Guilherme 
El11l11erich,  who hael an abunclance of  fruit frOl11 our anti­
l epric orcharels,  i n formeel us that the Gorl i was less elesirable 
than the other two, so O UI'  inte rests in progagat ion were 
centereel on those two species .  

The l ate Dr.  Areene Puttel11ans rootecl cuttings', showing 
that this methoel of  asexual reproduction may be el11ployed. 
The rooting of r ipeneel shoots wou l el appear to be a very 
prom is ing methoel for reproelucing these pl ants .  

The seeels germ inate reae l i l y , which suggests th at propa­
gat ing f rom the best bushes for a number of  g�nerations 
woulel be practically certa i n  to l eael to the eleve l opm ent of a 
productive strain .  Requ i r ing , however ,  l11uch t ime anel. 
patience. 

The growth o f  the Gor l i  Bush i s  main ly from vigorous 
sprouts aris ing at the crow n .  This rather i n val i elates bud­
ding ;  since i t  woul el requi re a great e leal o f expert l aboUI' , to 
prune out the sprouts ar ising from below the buel.  Root 
graft i ng m ight be the so lut i on . 

UnJ.ess new conel it ions ar i se , OUI' t ime anel energy might 
be expencleel to greater ac lvantáge on some other s�)ecies .  

CONCLU S I O N S .  

1 .  Domestication i s  i mperati ve to secure u n i form crops o f  high 
qual i ty.  

2 .  An orchard o f  seedl ing t rees i s  prod uctive but  lacks 
uni formity and prod ucti veness.  

3. Our invest igat ions have demonstrated that  budding of the 
Sapuca i n h a  and Chaulmoogra is feas ib le .  

4. The Sapucai n h a  i s  the  more precocious and product ive  . . 

A D D E N DA. 

DI'. } .  B .  Griffing, w i s h i n g  t o  be o f  as  great service as poss ibl e  t o  those 
en gaged i n  this  m e r i t o r ioll s work,  has kindly perm i t t ed u s t o  make t he  fol low­
i n g  announcement : -

1'I 1at  t h e  " Escola Super ior  de A gricultura " w i l l  attempt to supply a hal f 
k i l o  o I seed (500) ,  grat i s ; f rom t rees butJ.ded lo var iety E . S . A . V .  No.  1 ;  to such 
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i n s t i tut ions  a s  w i s h  to propagate the Sapucai n ha.  T h o s e  i n s t i t u t ioJl s tha t  c a n  
m a i n t a i n  an o rch ard o f  fi fty to a n  h u n d r e d  Sapucainha t rees w i l l  find t h i s 
amiable ges l· u r e  very helpfu l .  

Requests  for  seed should  be made t o  ] ) r . J .  B .  Gri ffing, Di rector,  E . S . A.V., 
Viçosa,  (State o f) M i n a s  Geraes,  B ras i l .  

R E FEREN C E S .  
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Chaulmoogra. Mem. do Inst. Oswo.ldQ Cruz, X X I  : 389-4 1 5, Rio de Janei rú , 
1 928. 
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. 
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