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PHSTAC&

th e  w r ite r  became in te r e s te d  In tit#  p ta ea ipin  in du stry  

o f  Buerto Rioo during world War XX when America* grocery  

s to r e s  d isp layed  sign# s ta t in g  th at m  p ineapple# war# 

a v a ila b le  and newspapers to ld  o f  o f  tons o f  plme*

apple#  r o tt in g  l a  tit# f i e ld s  o f Poor to  Klee fo r  la ck  o f  

tra n sp o rta tio n  to  co n tin e n ta l United S tate#  m arkets. Pur* 

la g  th e  spring o f  19*& It# had the opportunity to  v i s i t  

Puerto Bloc mad w itn ess th e  sudden* though temporary* d is 

ru p tio n  o f  tlie  plneappi® in du stry  &»# to  wartime r e s t r ic 

t io n #  on sn ip p in g .

Subsegment in v e s t ig a t io n #  snowed that during th e  

In tervening fea r#  the p in eap p le  in d u stry  o f  Puerto Hlco 

made a  remaikabl® comeback* rep lac in g  c o f fe e  as th e  th ir d  

most Important sash  crop . th e  w r iter1® c u r io s ity  a# to  th e  

reasons fo r  t h is  upsurge was aroused* numerous in d iv id u a ls  

d ir e c t ly  nonnested w ith  the p ineapple industry  «M  va rio u s  

member# o f  Hi# fa c u lty  o f  th e  U n iversity  o f  Maryland en- 

oouraged Mm. to  in v e s t ig a te  the reasons f o r  th is  comeback 

as w e ll a# the problems o f  the Industry .

the p r in c ip a l o h J e o t iv ts  o f th is  in v estig m tio n  ares  

(a) to  determine th e  p h y sica l and cu ltu ra l fa c to r s  a f f e c t 

in g  lo c a tio n  o f the p ln ea ^ le -p ro w ln g  area ant i t #  a sso 

c ia te d  in d u s tr ia l eetmbllsfcmcmts; (b> to  txamime c a r e fu lly  

a g r ic u ltu r a l practice#*  p ro cessin g  methods* marketing 

p ra ctices*  and assoc ia ted , problems; (c )  to  portray th e
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r e l a t i v e  p o s i t io n  o f  th e  p in e a p p le  in d u s t ry  1® th e  economy 

o f  th e  i s la n d ;  end  (&) to  make suggestion* f o r  so lv in g  gome 

o f  th e  la d es  t r y  *s m ajo r p rob lea® .

One o f th e  sp e o ia l  f e a tu r e s  of t h i s  in v e s t ig a t io n  i§  

a com parison o f p rac tic e ® , ie e b a io n e e , and  method® mpXeyed 

in  P uerto  l i e #  w i l t  th o s e  need  in  e th e r  a a jo r  p in e ap p le ^  

p roducing  a reas*  ftiro tigboat t h i s  s tu d y , th e  w r i t e r  p o in ts  

o u t  wmqt o f th e  sh o r te e a in g s  o f f t ie r to  l ie # * #  p in e a p p le  

In d u s try  and su g g e s ts  p rem is in g  avenues f o r  f u r th e r  in 

v e s t ig a t io n .

M l  proper name need in this study hart been spelled 
according to those reoosmended bar the Board on Geographic 
lanes» !*S« Pepartao&t of Interior# and the l?*t« Amy lap 
Servien* the f ew Spanish names and technical tarns# m m t  

familiar to persons eenneeted with the pineapple industry# 
are used sparingly in the teat and are defined in. the 
Glossary. M l  elevations are given in feet; distances, 
in feet or statute ntles; weights# in pounds or short 
tins; and temperatures# in degrees fahrenheit. Unless 
specifically indicated, land area is stated, in fttarOas.
A c u trd a  i s  e<fttlv*lent to  0*9713 s o re  o r  %3»305 sq u are  

f e e t .

th e  f i e l d  welt: f o r  t h i s  in v e s t ig a t io n  was u ndertaken  

In  th e  sp r in g  o f 19M- and sp rin g  and e a r ly  e m a e r  o f  195** 

th e  sm all a re a  o f  th e  is lan d #  to g e th e r  w ith  o n ly  a  s l i g h t  

lan g u ag e  b a r r i e r ,  made i t  p o s s ib le  f  e r th e  w r i te r  to  haecsxe
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intim ately acquainted w ith  mo*% of th e  piaeappl e-prodaoiag 
s e c t io n  and to  in te rv ie w  many o f  th e  g row ers.

th e  w r i te r  w&a fm tw m te  im b e in g  a l l e  to  eo a d ao t M o 

f I# W  work d u rin g  th e  p e r io d  when tfe# number o f worker® * 

volume o f ewtpmt So tfe# mmmwtim* mud mmmmt o f  p in e -  

a p p le  and p in e a p p le  p ro d u c ts  w ire  o f  t h e i r  peak . Ho 

v i s i t e d  n e a r ly  f i f t y  In d iv id u a l p in e a p p le  farm® and a i l  

atm# pineapp le p ro c e s s in g  p l a n t s .  A la r g e  iroiooe o f d a ta  

mod In fo rm atio n  t o l l  to te d  from th e s e  fa rm ers  and mmmm» 
by seams o f  a  com prehensive q w astie tta ire*  p re p a re d  by the 
w r i t e r ,  p roved  in v a lu a b le  l a  fo rm u la tin g  aaay  o f  th e  r e e e a -  

moadatloa® mod m m lm lm m  o f t h i s  study ♦ Map® and p ro 

d u c t io n  d a te  were e ie e e ly  cheeked l a  th e  f i e l d  f o r  accu racy  

e a t  r e l i a b i l i t y . Sumereu® photograph* w ere  tak en  im each  

o f  th e  t e a  m u n ic ip a l i t ie s  which e m p r i s e  th e  fiaeap p l®

Area* Several special testa  and experiments mere made 
for the writer by research technicians la  order to show 
the fleet of aefttinnad imvestlgatloi* to farther Improve 
the quality of b o th  fresh and processed pineapple* Fin
a lly , thirty or more e-oaferemeee war# held with in & lv i ie a la  

who were d irectly  connected with or latere#ted in long- 
range planning of the pineapple industry o f fttarto Hie©*
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F ig u re  I
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0 . 3 . A e ro n au tica l Chart Sergio© , lf%§# seal©
1 * 250 * 0 0 0 ; ^Puerto  Rico and Contiguous Is la n d s  
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o f A g rio u lto re  ( f o r e s t  JStrvie©) ,  1939* approx. 
sca le*  I s 300*000; and #Topographie Map B cries 
o f  P u erto  Bieo*# Bo. T66 s h e e ts ) ,  19  ̂ 6~
*♦#* U.S. Artsy R&p Sere lo t#  s e a l# ,  i s  2 9 ,0 0 0 .

Mean Annual Rainf a l l  (approx . seal® , 1 :1 ,1 0 0  -  
SS5T ‘aS&ptil'1"f r m ^ B o l l  Survey of Puerto Rioo* 
U.S. Dept, o f A g r ic u ltu re , 19*2* e o a le ,
1 :§ 0 0 ,0 0 0 ; s l i g h t  m o d if ic a tio n s  were made, 
hasad  on postw ar in fo rm a tio n  o b ta in ed  from 
.the U.S. ’W eather Bureau*- San Jm n  s t e t lo n ,

T ra n s p o r ta tio n  P a t te rn  o f  Puerto. Rico  {approx. 
sTealeTTt’B S ^  map
o b ta in e d  from th e  P uerto  Rico P lann ing  Board, 
(no number)* approx . t e a l e  i s 2 0 0 , 0 0 0 ; '  and from 
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s e a l#  1:225*000.

B oil g roelon  in  th e  Fin©apple Arm  (approx. 
S O T e T T n T J ^ ^ ^ ^  '^ libonnaiegfance
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Revision® to  map in  1950 were made a t  a s c a le  
Of 1 S'250 *000.

S o il P ro d u ctiv ity  in  th e  P in eap p le  A r m
T ap p ro i: SHTS7 T O  "S o il
Survey o f  P u erto  Ktoo* (E a s t C e n tra l and West 
C e n tra l sh ee t* ) , U.S. D ept, o f A g ric u ltu re  
In  c o -o p e ra tio n  with th e  P u erto  Rico A gri
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map, 1 :7 5 0 ,0 0 0 .

F ig u re  1 0 : D is tr ib u t io n  of C o w s rc la l  P in eap p les  H».r-
? e i f ' i i ;  W T J u e r S a T ^  i c a l e ,

and unpub-
11shed e t a t l s t lo e  o b ta in ed  from th e  Puerto 
Bico D ept, of A g ric u ltu re  and Commerce, and
th e  In s u la r  A g r ic u l tu ra l  Experim ent S ta t io n , 
195-1; s c a le  o f o r ig in a l  b ase  map, 1 :7 5 0 ,0 0 0 .
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D ept, o f A g r ic u ltu re , 1951; a e a le  o f  o r ig in a l  
b ase  map, 1 :7 5 0 ,0 0 0 .

F ig u re  1 2 1 D is tr ib u t io n  of Commercial P in eap p les  Mar-
i e S t e & T T F ^ .......................................................... ..
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F ig u re  13: D istr ib u tio n  o f  Commercial P in eap p le  Pro-
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P u erto  liioo Dept, of A g r ic u ltu re  and Com
m erce, 1 9 4 8 ; so a le  of o r ig in a l  b a s t  mao*
1 :7 5 0 ,0 0 0 .

D is t r ib u t io n  o f Commercial P in eap p le  f ie ld s *
 ieal'ST ..

I l lT lW f M d ) TffisSSPon"’p ib l i s h e d  and unpub
l i s h e d  In fo rm a tio n  o b ta in e d  froia th e  Bureau 
o f A g r ic u ltu ra l  Economies, P uerto  HI00 Dept, 
o f A g rlo u ltu re  and Coen t r e e ;  fro® p re lim 
in a ry  e s tim a te s  o b ta in ed  f ro a  th e  In s u la r  
A g r ic u l tu r a l  Experiment s t a t io n ,  1951; 
seal©  of o r ig in a l  base map, 1 :750,000.

Land U t i l i s a t i o n  In  th e  P in eap p le  A rea,
 tig fffo IT  g & te T T  H l t t m  l i ' i i d

on maps and s t a t i s t i c a l  d a ta  from th e  R ural 
Land C la s s l f 1o a tIo n  Program (Programs de 
U ti l la a c lo n  do Terrenos f tu ra le s ) , I n s u la r  
D ept, of .A grlou ltu re  and Commerce, 1950-51;
66 sh e e ts  a t  b  sc a le  of l t l0 ; ,0 0 0 .

Land S u i t a b i l i t y  and Heeoaaeftded Land Use
Ih '" l^ e " T ln i ip p I iT 'rI ¥ m 'Tapjpiwx 1 jsealeV ' T  sT?5 »-

' from ~wSene r s i  Land C a p a b ility  
Map o f 'P u e r to  Rtco* (no num ber), U*.f*. Dept, 
of A g ricu ltu re *  S o il C onservation  Service*
In  no-op© ration w ith th e  I n s u la r  S o il  Con
s e rv a tio n  S e rv ic e , 1950; s c a le  o f o r ig in a l  
map, 1 :1 0 0 ,0 0 0 .

• ty p ic a l*  Land-Use P a t te rn s  o f S e le c te d

b a led  oh1 ’map's"ana o th e r  d a ta  o b ta in ed  from 
P u erto  Hico S o il C onservation  S erv ice  
( f i e l d  O ff ic e ) ,  1947- 4 8 ; s c a le  o f o r ig in a l  
b ase  map, 1 :6 0 0 . C o rrec tio n s  and a d d i t io n s  
were made from f i e l d  o b se rv a tio n s  In  1 9 5 1 *

D is t r ib u t io n  o f Commercial P in eap p les  under
i h i t x v i h ^
TcaTeTT .T ; iW , 000 5 K l i l l m u n p u E i  le h ed
in fo rm a tio n  o b ta in ed  from th e  In s u la r  A gri
c u l tu r a l  E xoerlaen t s t a t i o n  to g e th e r  w ith 
f i e l d  I n v e s t ig a t io n  in  1951; sc a le  of 
o r ig in a l  base  map, 1 s7 5 0 *0 0 0 -
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w u a r fm  I

KEaxoKAL s m x M  of m i  m s m p f l i  industry

X. Introduction  

Puerto Rieo I s  th e  sm a lle st  and easternm ost o f  the fou r  

is la n d s—  Cuha, Jamaica, H ispaniola ( Domiiilo&ii Republic «M  

H a it i)*  a n d  Puerto Elee— wt&eb comprise the Creator A m iU les . 

These fou r is la n d s , together w ith  the L esser A n t i l l e s ,  fo ra  

a chain o f  sea t 200 Is la n d s beginning south o f  the t ip  o f  

F lorida  end extending to  th e northeast coast o f  South Amer- 

lorn. Puerto S loe l i e s  w holly w ith in  the trade wind B e lt  

between 17055* and li^JX* north - la t i tu d e  and 0 * 3 9 *  and 

6 7 * 1 5 *  l o n g i t u d e *

th e  I s la n d  i s  n e a r ly  r e c ta n g u la r  in  shape; i t  h as  a 

maximum le n g th  o f  113 ss ile s  from e a s t  to  w est an d  an armmg® 
w id th  o f  %1 B ile#*  I t  h a s  fe t o t a l  a r e a  .of app rox im ate ly  

3 * ^ 3  square  m ile s , o r  an a re a  about o n e - th ird  l a r g e r  than  

th e  s t a t e  o f LaXaware, P u e rto  E io o ’ s s t r a t e g i c  p o s i t io n  a s  

m  in s u la r  p o s se ss io n  o f th e  ifo lted  s t a t e s 1 i s  ex em p lified  

by th e  fo llo w in g  d ie  ta n n e s t 970 m ile s  s o u th e a s t  o f  Miami*

BBO m ile s  n o r th e a s t  o f  th e  Panama Canal* and app ro x im ate ly  

500 m ile s  n o r th e a s t  o f  fsnexue la*

A g ric u ltu re  i s  by f a r  th e  most im p o rtan t sours© o f  in 

come f o r  th e  I s la n d  a s  w e ll as  th e  m ost im p o rtan t employer

^Thremgtmat t h i s  s tu d y , th e  term  *8felt«d S ta te s*  r e f e r s  
to  c o n t in e n ta l  U nited  S ta te s*
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I

to  a l l  crops m entinned above* I t  i s  r e a d i ly  seen  th a t  su g a r 

cane la  s o re  Im p o rtan t tfeuui tobacco# coffee*  and f r u i t #  

combined.

Pineapples a r t  th© M e t  lflportant o a th  crop  among th e  

f ru i t®  o f th e  is la n d *  Their production#  l i k e  su g a r cane# 

tobacco# and coffee#  i s  r e g io n a l ly  co n cen tra ted *  l i n t -  

te n th s  of a l l  commercial p in e a p p le s  a r e  produced In  th e  

n o r th  c e n t r a l  c o a s ta l  reg io n #  but In  g en e ra l su g a r cane i s  

grom m  th e  p e r ip h e ry  o f th e  is lan d #  tobacco  in  th e  c e n t r a l  

in te r io r #  and  c o f fe e  i n  th e  w e ste rn  u p la n d s .

A g r ic u l tu r a l  crop a i n  P u erto  Rice d if f e r  w id e ly  i n  

t h e i r  a b i l i t y  to  show m p r o f i t*  the Income f ro n  a l l  ex p o rt 

crop#  i s  in f lu e n c e d  to  a  c o n s id e ra b le  degree by law s and 

changing  economic c o n d itio n s  in  th e  U n ited  S ta te s*  F r u i t  

and  sugar pro  duc t io n  a re  co n s id e red  to  be among th e  s a f e s t  

and m ost p r o f ita b le  v e n tu re s  o ver a long  p erio d *  th e  grow

in g  o f tobacco  and co ffee*  e s p e c ia l ly  th e  l a t t e r *  i s  con

s id e re d  to  be a  m arg inal v e n te r s  * in  p a r t  * because of th e  

co m p ara tiv e ly  hX^i c o s t  o f  la n d  In  P u e rto  Rico and th e  low# 

n a tu r a l  f e r t i l i t y  o f the  land m  which th ese  m arg in a l crops 

a r e  grown. Moreover* co m p e titio n  fro® o th e r  crops# p a r t i 

c u la r ly  su g ar cane* have f a r c e d  farmers- growing m arg in a l 

c ro p s  f a r t h e r  and f a r t h e r  back In to  th e  I n t e r i o r  o f th e  

i s l a n d  where topography*, c l im a tic  co n d itio n s*  and la n d  

te n u re  fa v o r  th e  growing o f c o f fe e  and tobacco f a r  b e tte r  

th a n  a long  th e  c o a s ta l  f r i n g e .  Qovtmment r e g u la t io n s  and



%

r e s t r i c t i o n s ,  c o u p e ti t io n c  w ith  o th e r  o o ttf itr le s , and wide 

f lu c tu a t io n s  In  p r ic e  a l l  p i ay a  r o le  In  d e t r a i n i n g  a  p r o f i t  

o r  le a s  f o r  each o f t h e s e  crops*

te e  o p e ra t io n a l s t r u c tu r e  of te e  fou r' le ad in g ' a g r ic u l

t u r a l  e o t i t l f l e e ;. e ^ t l o i i # : above d i f f e r  p ^ e & ly *  ' f o r  ex

am ple, In  th e  c o f fe e  a re a  th e re  a r e  a la r g e  number' o f  em ail. 

Independently owned end o p e ra te d  f d » a i :' If ln o a e )  fu n c tio n in g  

w ith  p r a c t i c a l l y  no c a p i t a l  on a  $tf*sl*sttbslstenac b as is*  

Tobacco farm s to d a y , a lth o u g h  ty p ic a l ly  sm all In  aiac#  In  

g en era lj» look t e e  n e c e ssa ry  c a p i ta l  to- be o p e ra te d  e f f i 

c ie n tly *  In  te e  e a s t  c e n t r a l  p a r t  o f  t e e  is la n d  a lo n e , 

t e a r #  a r e  more team 20,000 tobacco fa rm e rs , m eet o f  whoa 

o p e ra te  sm all farm s o f mot more team 10 cuerdaa . In  te e  

f r u i t  a re a s  tear©  a r e  m edina-ciscd la n d  ho ld ings., caspara- 

t i e  s ly  few in  member, te a t  r e ly  la r g e ly  upon lo c a l  c a p i ta l  

and  la b o r  f o r  t e e l r  o p e ra tio n *  P in eap p le  p la n ta t io n #  a r e  

o f  t e i#  type* U n til  r e c e n t ly ,  pineapp le grow ers bare been 

slow  to  ad o p t modern s c i e n t i f i c  farm ing  tech n iq u es and. to  

u t i l i s e  th e ir  la n d  s k i l l f u l l y *  This can be a t t r i b u t e d  p a r t l y  

to  t e e  la c k  o f  c a p i ta l  and p ro p e r  management. In  c o n t r a s t  

to  t e e  sm all and m edium -sited  lan d  h o ld in g s , there a r e  a 

few  l a r g e ,  h ig jb ly  c o -o rd in a te d  sugar came i n t e r e s t s  o p e ra t

in g  under c o rp o ra te  s t r u c t u r e .  They depend p r im a r i ly  upon 

American c a p ita l f o r  f in a n c in g  and haw# e f f e c t iv e ly  in t r o 

duced te e  l a t e s t  s c i e n t i f i c  method© and machinery*

In a b ro ad  sen se , th e re  a r e  c lo s e  economic t i e s  be

tween P u erto  Rico and th e  U nited  S ta te s*  In t r a d e ,  P u erto
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B ice im ports n e a r ly  tw elve time® me much m erchandise from 
th e  U nited  State®  mm from a l l  o th e r  c o u n tr ie s  combined, 

th e  is la n d  ex p o rts  n e a r ly  e ig h t  and o n e-h a lf t i n e s  a s  much 

ae reh a tid l* *  to  th e  m ainland a s  to  a l l  fo re ig n  c o u n t r ie s . 

Currency* c r e d i t ,  mad c r e d i t  s t r u c tu r e  a r e  c lo s e ly  i n t e 

g r a te d  a s  shown ^y id e n t ic a l  currency  need by both, coun

t r i e s ^  c r e d i t  needs o f  mm a re  su p p lie d  by banks o f th e  

o th e r*  th e re  i s  an in te g r a t io n  in  p u b lic  f  in an c in g  wbem- 

e v e r  f i s c a l  revenues o f one co u n try  a r t  in  p a r t  d e riv e d  

from  payments by th e  governm ent of th e  o th e r .  P u e rto  Eloo 

l i e s  w ith in  th e  U nited  S ta te s*  t a r i f f  s t r u c tu re s  th e re b y  

th e  p ro s p e r i ty  o f th e  fo rm er i s  dependen t upon th e  p r e s -  

p a r i t y  o f th e  l a t t e r .  F in a l ly ,  th e re  a r e  c lo s e  economic 

t i e s  te e  to  American ow nership of investm ents#

3 . ... th e  'P ineapp le  Area 

th e  p r in c ip a l  p la eap p le -p ro tee lm g  sec tio n ,; h e r e a f t e r  

r e f e r r e d  to  a s  t h e  FAgesppl® A rea, c o n s is ts , of- ap p ro x im ate ly  

klk  'sq u a re  mil#® o r  13 .5  p e r  c e n t o f  th e  is lan d *  g t e r r i 

to ry *  Of t h i s  te h  sq u are  m i l t s  In th e  P in eap p le  A rea, 

o n ly  6 .5  square all#®  (1«5£) v e r t  a c tu a l ly  devo ted  to  p in e 

a p p le  p r o te c t io n  in  th e  19%9~§0 crop y e a r .  *Ehe P in ea p p le  

A rea eo iao id e e  w ith  to e  p o l i t i c a l  b o u n d arie s  o f te n  m unici

p a l i t i e s *  th e se  m u n ic ip a l i t ie s  (m u n ic ip lo s) , from  e a s t  to  

w es t, a r e  Sayamoti, $0a B a ja , tom A lta# B erate* Corosal*

Fega A lta , Vega B a ja» M anatl, B sroa loae tm , and A reclbo

^ P er lo ff, 1950, p . 110.
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( f i g ,  1 ) ,  Awsilafel© d a ta  f o r  p in e a p p le  growing a r e  r# »  

eorAed on a m u n ic ip a li ty  ha©!®# a n t  o n ly  5% w idely  s c a t 

te r e d  ooam ereial p in e ap p le  farm© w ere w ith in  th e  Pineapple 

A rea in  I f fO .

Hi© maximusa d im ensions o f  th e  P in ea p p le  Area a r t  abou t 

%f a l io #  from  mwt to  wont and 16 s i l t #  from n o r th  to  aoutii* 

l a  shape, I t  m pieX y reeemfel** a  s k e le to n  key . Almost mime** 

te n th s  o f  a l l  e e n e r o ia l  p ineapples grown in  P u e rto  Hloo 

a r t  prodm M t l a  t h i s  area*  &  th e  IJJjO crop y e a r , f 9 3  F o r 

o ta t  of th e  t o t a l  ouer&aa h & rre s ttd  mad 91*3 p e r  c e n t o f 

th e  t o t a l  f a n  rain©  o f  p in e a p p le s  w ere derived  from  th e  

Plmeappl© Area* m© remaAalhg ©*i#~t©ati* was produced  l a  

th e  a o t t le lp a llt le e  o f  damuy, O idra , La Jan , Las f ie & ra s , 

and  oa th e  I s la n d  o f fief© ##* V ieques Islan d  predfco©* % 

p a r  ©eat* and  th e  ©ombined m u n ic ip a l i t ie s  o u ts id e  o f  Hi© 

flmmppl® Arm l a  F s e r to  l in o  p ro p e r  p roduce h u t a f r a c t io n  

o t t r  6 p e r  © ant.

«*© a r e a l  o o a o e a tra t lo a  o f  th e  p in e a p p le  In d u s try  

w ith in  th© Flaeappl© Area was n o t m ere ly  th e  r e s u l t  o f  

ohaaoot h a t  o f  a d a p ta t io n  to  #©w©ral p h y s ic a l and © u ltu ra l 

f  meter©* B e s t  f a c to r s  in o la to ;  r e l i e f ,  d ra in a g e , ©Itmmil© 

c o n d it io n s ,  s o i l  c h a r a c t e r i s t i c s ,  and th e  co u rse  and p a t

te rn  o f # © ttl« s « n l .

3 . io a d farms',.and i^minage 

%©rfi* i l d o  ■gmwmmi large m nlto . o f rigged m id 

th o ro u g h ly  d is s e c te d  r e l i e f  (Fig* 11* A m ountainous



66 ' 45 ' 66°, 30 &6°a.5'

HYPSOMETRIC MAP
THE PINEAPPLE AREAOF THE PINEAPPLE AREA

ELEVATIONS IN FEET 

0 -2 5 0  

2 5 0 -5 0 0  

5 0 0 -1 ,0 0 0  

1 ,0 0 0 -1 ,5 0 0

1 ,5 0 0 -2 ,0 0 0  

Over 2 ,0 0 0  

The Pineapple Area

Arecibo Manati

Toa Alta

Corozal

Municipality Boundary

SAN JUANTortuyuero

Dor'ado

M&naiiO

Bayamg

CarDZp)

66  3 0 ' 66 15'66 45

66 3(y6 / 00 '

A T L A N T I C  O C E A N
SAN JUAN

o Rfcr PJedras

C o a s t a l ■ CO.LawlandsP . ■I-Aguadilla MS- . • 
Basins V?• Fo o th ills ; \a n d

sndK; ms
2,493

M ayaguez

o,
V IE Q U E S  ISL

. i-CN:. , •  ::-N. 1

Pone©
' O

   Major drainage divide2 , 4 9 0

The Pineapple Area oc, 

Uncer 2 5 0

am a

C AR IB BE A N  SEA

HYPSOMETRIC MAP OF PUERTO RICO

0 5 10 15 20

MUes

t
67°CO' 66‘ 3cy 66° 00 '

; 2 5 0 -1 ,2 5 0

1 ,2 5 0 -2 ,0 0 0  

§ § § 1 0 v e '  2 .0 0 0

a Spot elevation in feet
t ;2 0 7 '

65°3CV

Compiled by William W. Surchfiel
S ou rces- U .S .  A ero n a u tica l C h art S arv ice , Map No, 1 -  R., 1948, a n d  U .S .  

D e p t o f  A gricu ltu re , M a p  No. R- 8 , 1939. Fig. 1 - H ypsom etric  M ap o f the  P ineapple A re a ,



a

backbone, '© ailed  th e  C e r& llle ra  C en tra l*  extend* alm ost 

tli#  e n t i r e  le n g th  o f th e  i s la n d  and av e rag es  2,500 f e e t  

i n  e le v a t io n , w ith  a number of peaks exceeding 3,500 f o o t .  

The main c r e s t  l i e s  to  th e  south ' o f an e a s t-w e s t l i n e  p a ss 

in g  tnrough th e  c e n te r  o f  th e  i s l a n d .  Burneron© s p u rs , some 

te rm in a tin g  in  se a  c l i f f s ,  branch, f e n d s  e fmm th e  main 

c r e s t  in to  th e  c o a s ta l  p la ib ii,.. l h :: th e  easte rn m o st p a r t  o f  

th e  is la n d  I lf©  th e  rooky,. s te e p , fo re s t- c o v e re d  S ie r ra  de 

l ^ i p ^ i o i . ouXnUnating a t  a p p o in t ;3 #{5<HS;- f e e t ;  ^ il e l  O ration* 

l a  th e  n o rth w este rn  c o rn e r  o f  F u erto  Kloo th e re  a r e  some 

i s o la te d  m ountains th a t  r i s e  t o  1 ,0 0 0  o r  s o re  f e e t  above 

s e a  l e v e l .  In  a d d i t io n ,  th e re  a r e  many sm a lle r  and l e s s  

e x te n s iv e  f e a tu r e s  such ms r id g e s ,  k n obs, and h i l l s  o r i 

e n ted  in  a  genera1 n o r th -s o u th  d i r e c t io n  and no tched  h r  

deep v a l le y s  and narrow  g o rg e s , e s p e c ia l ly  in  th e  f o o t h i l l s  

along, th e  n o r th  and so u th  flank®  of the- c e n tr a l  m oun ta ins.

th e  P in eap p le  Area i s  d iv id e d  ro u g h ly  in to  th r e e  sec

t io n s  based  on landform  ty p e s  (Table 1 ) :  11} rugged u p lan d s, 

(2 ) f o o t h i l l s ,  and (3} c o a s ta l  lo w lan d s. The rugged  up

la n d s ,  com prising  app rox im ate ly  36 sq u a re  m ile s  (9J{) and 

ran g in g  In  e le v a t io n  from 1 ,250  bo 2 ,500  f e e t ,  l i e  l a  th e  

extrem e so u th e rn  p a r t  o f th e  m u n ic ip a l i t ie s  of Bay&moa and 

Coroxal (F ig . 1 }• Because o f  s teep  s lo p e s ,  s u s c e p t i b i l i t y  

to  e ro s io n , m ature v o lc a n ic  t o i l s ,  and co m p are liv e ly  low 

w in te r  te m p e ra tu re s , t h i s  s e c t io n  1© con sid ered , f o r  th e  

m ost p a r t ,  u n fav o rab le  f o r  com m ercial p in e a p p le  p ro d u c tio n .



TABLE 1

LANDFORM TYPES OF THE PINEAPPLE AREA COMPARED WITH 
THOSE OF THE ISLAND AS A WHOLE®

P ineapple Area P uerto  Rico
Landform Type Area in  

Cuerdas
Area in
Sq. Mi.

Per Cent 
o f Area 
(approx.)

Area in  
Cuerdas

Area in  
Sq. Mi.

P er Cent 
o f Area 
(approx.

Uplands ( in c lu d 
ing  mountains 
and p la te a u s )0

23,731 36 8 .5 598,400 935 27.3

F o o th il ls  ( in 
c lud ing  in n er 
p la in s  and 
b a s in s )0

151,516 230 54.2 873,600 1,365 39.8

C oasta l Lowlands 
( in c lu d in g  t e r 
ra c e s , f lo o d -  
p la ln s ,  m arshes, 
and swamps)®

104,153 158 37.3 720,000 1,125 32.9

T o ta l,
All Types

279,400 424 100.0 2 ,192,000 3,425 100.0

®Sources: Adapted from Col<5n — T o rres , S o lis  of P uerto  Rico C la s s if ie d  
/by G eological Form ations. S e r ie s .  Types* and Phases, w ith  P ro d u c tiv ity  
R atines of Each Based on In h eren t Q u a litie s  of th e  Land. Area# and Per 
Cent of T o ta l Area (Rio P ie d ra s : U n iv e rs ity  of P uerto  Rico A g r ic u ltu ra l 
Experiment S ta t io n , 1941), (no page number), and R afael P ico , The Geo
graphic  Regions of P u erto  Rico (Rio P ied ra s : U n iv e rs ity  of P u erto  Rico 
P re ss , 1950), pp. 2 and 220.

^One cuerda i s  e q u iv a le n t to  0.9712 a c re .

cE lev a tio n  m ostly  above 1,250 f e e t  above sea l e v e l .

^E levation  m ostly between 250 and 1,250 f e e t  above sea le v e l .

eE lev a tio n  m ostly below 250 f e e t  above sea l e v e l .
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te e  f o o t h i l l s , com prising  roughly 230 square  m ile s  

( 5 W #  11© app rox im ate ly  between t e e  e le v a t io n  of 250 and 

1»250 f e e t ,  t e i s  s e c tio n  av e rag es from 5 te  $ m ile s  wide 

and ex tends t e e  e n t ir e  le n g th  (*2 © lie s )  o f te e  P ineapple  

A rea. S o ils  a r e  derived  m ainly  from lim estones*  a lth o u g h  

th e r e  a r e  some s o i l s  d e r iv e d  from sh a les*  t u f f s , and sn&es- 

I t  as  along th e  so u th e a s te rn  m argin o f t e e  f o o t h i l l  s e a t  io n . 

tow ard te e  south* w ith  in c re a s e d  e le v a t io n , te e  topography» 

i n  genera l*  becomes more and more ragged, so t e a t  te e  la n d  

become* more d i f f i c u l t  to  c u l t i v a t e .  Many long* s te e p  

p a r a l le l  r id g e s  and a  a e r ie s  o f smooth* rounded h i l l s  ex

te n d  northw ard  tmm th e se  rugged u p lan d s to  f o r a  te e  frame- 

work o f te e  f o o t h i l l  sestlem  (P la ts  I ) ,  t e e  ridge* and 

h i l l s  s e p a ra te  v a l le y s  w ith  narrow  f lo o d p la in a  and te r r a c e s ,  

and  fram e p a r t i a l l y  enc losed  b a s in s  which a r e  in te n s iv e ly  

cu ltiv a ted * . H ost pineapple p ro d u c tio n  i s  c o n c e n tra te d  0*1 

terraces*  o r in  t e t  b e t te r - d r a in e d  s e c t io n s  o f  t e e  b a s in s  

and  f lo o d p la in s .  Of te e  t o t a l  p in e a p p le  production w ith in  

th e  P in eap p le  Arm n ea r ly  t h r e e - f i f t h s  i s  in. t e e  f o o t h i l l s .

F in a lly *  th e  c o a s ta l  low lands * ly in g  m ainly below  250 

f e e t  e lev a tio n *  comprise te e  remaining 15$ sq u are  m ile s  

(37#) ©f t e e  P in e a p p le  .Area* th i s  sectio n *  averaging from 

3 to  5 m iles  wide* i s  le v e l  to  s l i g h t ly  r o l l i n g  a lth o u g h  

In te r ru p te d  in  p ie c e s  by r id g e s  and h a y s ta c k  h i l l s *  e i th e r  

is o la te d , o r  in  chains* which r ic e  sh a rp ly  above te e  g en e ra l 

l e v e l  "of t e t  low lands* Such f  e a tu re s  a r t  p a r t i c u l a r ly  nu

m erous w est o f  te a  A lta* Below 100  f e e t  e le v a tio n ,



g e n e ra l ly  w ith in  one o r two m ile s  of th e  c o a s t ,  th e re  a re  

s e v e ra l  marshy b e l t s ,  lag o o n s , and se a so n a l ponds. The 

o n ly  body o f w a te r o f any Im portance I s  fo rtu g u e ro  whloh I s  

loom te d  some 3 m ile s  n o r th e a s t  o f  M anati. For th e  most 

p a r t ,  th e  narrow  c o a s ta l  f r in g e  la c k s  pamper d ra in a g e  neces

sa ry  f o r  p in e a p p le  p ro m o tio n ,  and © oils a re  e i t h e r  too  

compact o r  too w et. th e r e f o r e ,  in  th e  c o a s ta l  low lands 

p in e a p p le s  a r e  grown f o r  th e  most p a r t  a lo n g  a  narrow , d is 

co n tin u o u s s t r i p  between 100 and 250 f e e t  above sea  l e v e l .

P la te  I .  ty p ic a l  Ylew of F o o th i l l  S ec tio n  in  O oroeal.

Main r id g e  In  background i s  f la n k e d  by low er p a r a l l e l  
r id g e s  th a t  a r e  se p a ra te d  from each o th e r  by s m a ll» s in 
uous v a l le y s .  Here p in e a p p le s  a re  p la n te d  b o th  w ith  th e  
e lo p e  and w ith  th e  co n to u r o f  th e  la n d . J lb a ro  h u ts  d o t 
th e  c o u n try s id e . A p ril 19^2 . (C ourtesy  o f H e v i s t s  de 
A g ric u ltu re  de P u erto  R ico .)
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I n th e  Pineapple Arm  th e  co a sta l p la in  a t ta in s  i t s

maximum w id th , ab o u t 10 m ile s , and i t s  maximum e le v a t io n , 

ro u g h ly  1*300 fe e t*  th e  lim esto n e  feeds which u n d e r l ie  th e  

p l a i n  d ip s  abou t f iv e  degree® to  tb® n o r th , b u t th e  p re se n t 

s u r fa c e  d ip s  n o r th  a t  a rauch low er a n g le . In  Areelbo* f o r  

exam ple, th e  su r fa c e  slop© averages ro u g h ly  one d eg ree ,

She up land  p o r t io n  (BS% ) o f th e  Pineapple A rea i s  

u n d e r la in  l a r g e ly  fey igneous end v o lc a n ic  rooks o f C reta

ceous ag e , . th e  f o o t h i l l  r e g io n , to  th e  n o r th ,  com prising  

ab o u t §4  p e r cen t o f th e  ft& eapple A res , i s  u n d e r la in  main

l y  fey Cretaceous and T ertiary  lim e s to n e s  w ith  estim ated  

th ic k n e s s e s  of up to  J00 f e e b .^  The®# l ia e s to n e  form ations 

rang© from 7 to  15 mile® in  w id th  and from a p o in t  n e a r  th e  

town o f Corosal extend w estw ard f o r  50 m ile s  to  A gaa& illa.

In  p a r t  of the f o o t h i l l  re g io n , th e  r e l i e f  i s  th at o f a 

m o d era te ly  d is s e c te d  p la teau ; where s o lu t io n  h as  been th e  

m ost a c t iv e  a g e n t, th e  p la te a u  form h as been d e s tro y e d  and 

th e  su rfa c e  c o n s is ts  o f  a a e r ie s  o f  c o n ic a l lim e s to n e  h i l l s ,  

known m  *»ogotes* o r  "pepinos.* Such h i l l s  range in  h e ig h t 

fro®  200 to too  o r  more f e e t  above th e  p la in ,  and ran g e  in  

diam eter from 30Q to  600 f e e t  a t  t h e i r  baa®. These h ill®  

a r t  eqpeei& lly numerous and conspicuous on e i th e r  s id e  of 

th e  Artoife© r i v e r  below Booms Dan ( f i g .  1 }. At e le v a t io n s

*H.A. M eyerhoff, Geology of P o rto  R ico , Monograph o f
th e  U n iv e rs ity  o f  PuerTo ftloo T J ^ o rT I f f i r a ^
Fu ir to ’W co 1 T r e is T 119~J?JV""ppT 145-151, and map In J a c k e t .
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*

o f  l e s s  than  250 f e e t  a lo n g  p a r t s  set th e  north c o a s t  th e  

limestone hills continue to  b e  conspicuous features o f  th© 
la n d sc a p e ; b u t o th e r  f e a tu r e s  such a s  a l l u v i a l  floo&plaina 
and deltas, swamps, and lag o o n s a r e  predom inant w ith in  

th r e e  to f i v e  m ile s  of th e  c o a s t .

For an a re a  o f I t s  s i t e ,  P uerto  Bieo has an  ex trem ely  

l a r g e  number of r i v e r s  and stream s * A dendritic d ra in ag e  

p a t t e r n  p r e v a i l s ,  p a r t i c u l a r ly  n o r th  o f th e  m ajor d iv id e  

( f i g .  1} . The d iv id e ,  f o r  the m m t p a r t ,  i s  s i t u s  te d  .le a s  

th an  15 ®iles from  th e  sou th  c o a s t and 25 to 30 m i l t s  from 
th e  north coast* 'Soutb^flow ijig stream s g e n e ra l ly  fo llo w  

independen t c o u rse s  from th e  C o rd i l le r a  C en tra l to  th e  sea ; 

v,atr#aos n o r th  of the divide -show ■& tendency  tow ard conso le  

id a t io n  in to  "a few l a r g e r  'systems* F o u r ’of :the" island's 
seven l a r g e s t  system s flo w  d i r e c t ly  a c ro s s  th e  P in eap p le  

Area, From 'w est to e a s t ,  th e s e  in c lu d e  th e  A reelbo,

M anatl, La F l a t s ,  i i i  Bayamen. & ch  c o n tr ib u te d  i t s  

s h a re  o f a l l u v i a l  sed im ents to  th e  le v e ln e s s  and r ic h *  

n e s s  of th e  c o a s ta l  lo w lan d s . They r i s e  in  th e  rugged 

uplands and m ountains to  th e  sou th  and flow  northw ard  in  

co m p ara tiv e ly  s t r a i g h t ,  consequent c o u rs e s ,?  t r a v e r s in g  

th e  f o o t h i l l s  and c o a s ta l  s e c tio n s  a t  i n t e r v a l s  o f  10  to  

12  m iles*

ts
A.X. Lobeek, “The Physiography o f  P o rto  B ieo , 11 

S c ie n t i f i c  aurvey of P o rto  Bloo and th e  V irg in  Islan d s,
®iw"rifo jS ir'¥ i^ ’fo w  ic a M i^ ^ Tr’̂  p .
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k .  C lim ate

P uerto  HIoo has a t r o p ic a l  m arine © lla& te*^ I t  I s  

c h a ra c te r i s e d  by an abundance o f sunshine* s l i d  tem pera* 

to r e s  fo r  i t s  low  la t i tu d e *  and p r e v a ilin g  e a s te r ly  w inds. 

B oth th e  annual and m onthly ran g e  of - temperature a r e  sm all 

and  th e re  i s  no w e ll-d e f in e d  ra in y  seaso n i e le v a t io n  and 

lo c a l  to p o g rap h ic  exposure to  m o is tu re -lad en  winds a re  th e  

c h ie f  f  motor a a f f e c t in g  b o th  tem p era tu re  and r a in f a l l *  

th e  av erag e  annual tem p era tu re  d ec re a se s  from * 

a lo n g  th e  c o a s ta l  f r in g e  to- 6S° o r  l e s s  on th e  i n t e r i o r  

e lopes*  Mean m onthly tem p era tu res  f o r  c o a s ta l  s ta tio n ®  

ra n g e  from a low o f  72°  to  JkQW\ In  January  o r  F ebruary  

to  a high of 7^ °  dO °f. In  J u ly  o r  August {Table 2 ) .  

S tation®  lo c a te d  a t  2 ,0 0 0  o r  a c re  f e e t  l a  e le v a t io n  have 

average m onthly minimum temperature® o f  6o°F. or s l i g h t l y  

l e s s ,  and av e rag e  m onthly maximum tem p era tu res  o f  Bk° to  

#$°F* In  g e n e ra l ,  th roughou t th e  y e a r  th e  more e le v a te d  

h i l l y  and m ountainous are*® a r e  about 4°  to  #°P . c o o le r  

th an  s ta t io n s  a long  th e  c o a s t ,

Extreme changes i n  tem p era tu re  w ith in  a  2%-hour 

p efto d  a re  v ery  ra re*  ex cep t d u rin g  h u r r ic a n e s .  lb #  toe*  

p eratu re ra r e ly  r i s e s  h igher than 90® r.; even in  the

   I i , m>i,iVH)i if .hr.i

Kpppen place®  P u erto  Rico in  th e  broad  Mmw ©11* 
m a tie  group { tropic© ! monsoon c lim a te  w ith  two d i s t i n c t  
r a i n f a l l  maxima, separated by two dry  season.®)* Ihortt- 
th w a lte  in c lu d e s  P uerto  Bio© in  th e  BA * r  c l im a tic  c la s s 
i f i c a t i o n  (P -S  in d ex , B*S4 - 127*bumid, in d ex , A1 12# +* 
T ro p ic a l ,  r  w ith  adequate  r a i n f a l l  a t  a l l  season® ). 0 .T , 
f re w a rth a , An In tro d u c tio n  to  Weather and C lim ate (Mm  
f o rk :  HoOrs ^ H m n B d o E W » T T ^ T T p T  T S T F Q B r



TABLE 2

MEAN MONTHLY TEMPERATURES FOR SELECTED STATIONS IN PUERTO RICO"
(in  degrees F ah ren h e it)

S ta tio n E lev .
(in
F eet)

Length
o f

Period
(Years)

Jan . Feb. Mar. Apr. May June Ju ly Aug. S e p t. Oct. Nov. Dec. Annual

Arecibo 50 45 74.1 74.0 74.8 76.2 78.5 79.5 80.0 80.6 80.5 80.0 78.0 75 .4 77 .6
Bayam6h 75 41 72.7 73.0 73.8 7 5 .4 77.7 78.7 79.0 79.3 79.3 78 .6 76.9 74 .4 76 .6
C idra 1,400 27 69.3 69.2 70.1 72.2 74.0 74.8 75.5 75.6 75 .7 74.9 73.5 71.0 73.0
Corozal 400 28 72.6 72 .4 73.1 74.8 77.1 77.9 78.2 78 .4 78 .4 78 .0 76.2 73.9 75 .9
Manatl 100 32 73.2 73 .4 74.2 76.0 78.0 79 .4 79.7 80.0 79.6 78 .8 76.8 74 .6 77 .0
Rio P ied ras 75 28 73.1 73.3 73.8 75.5 77 .7 78.8 78.8 79.1 79.6 78.9 77.0 73 .9 76 .6
San Juan 47 41 74.9 74.8 75 .4 76 .6 78.8 79.7 80.0 80.5 80.5 79 .9 78.3 76.3 78 .0
Vieques I s le 86 26 76.7 77.0 77.8 78.8 80 .0 81.0 8 1 .4 81.8 81.5 80.8 79.0 77.6 79.5

"Sources: R.C. R oberts, S o il  Survey of P uerto  Rico (W ashington: Government P r in t in g  O ffic e , 1942), p . 49, 
U.S. Department of A g ric u ltu re , C lim atic  Summary o f th e  U nited S ta t e s . S ec tio n  106 (W ashington: Government 
P r in t in g  O ffic e , 1934)# pp. 13-16, and unpublished d a ta  from th e  U.S. Weather Bureau, W ashington, 1951.

TABLE 3

MEAN MONTHLY RAINFALL FOR SELECTED STATIONS IN PUERTO RICO*
(in  Inches)

S ta tio n E lev.
(in
F eet)

Length
of

Period
(Years)

Jan . Feb. Mar. Apr. May June Ju ly Aug. S ep t. Oct. Nov. Dec. Annual

Arecibo 50 45 4 .94 3.61 3.40 3.65 6.50 3.75 4.48 4.86 4.97 5.12 7.23 5.32 57.83
Bayam6n 75 41 5.15 3.35 3.72 4.63 7.45 7.09 8.26 8.46 7.82 6.45 7.62 6 .14 76.16
Cidra 1,400 25 6.77 3.96 4.29 4.96 7.53 7.12 8.07 9.70 7,26 5.66 6.66 6.64 78.02
Corozal 400 41 5.25 4.16 4.50 6.27 7.40 5.28 7.36 7.76 7.81 7.26 7.71 7.25 79.01
Manatf 100 45 5.00 4.01 4.49 5.00 5.60 4.01 5.71 4.90 6 .24 5.32 8.10 6.51 64.89
Rio P ied ras 75 42 4.84 3.49 3.90 4.80 6.71 6.24 7.71 7.55 8.12 6.49 7.35 6.48 73.68
San Juan 47 32 4.19 2.71 3.04 4.07 5.38 5.13 5.76 6.09 6.15 5.58 6.84 5.39 60.33
Vieques I s le 86 31 2.49 2.28 2.03 1.42 3.92 3.62 4.03 4.53 6.15 5 .a 6 .94 2.97 45.72

"Sources: ’R. C. R oberts, S o il Survey of Puerto  Rico (Washington: Government P r in tin g  O ffic e , 1942), p. 48# 
U.S. Department of A g ricu ltu re , C lim atic  Summary of the  United S ta te s » S ec tio n  106 (Washington: Government 
P r in t in g  O ffice , 1934)# pp. 6-12, and unpublished data from the  U.S. Weather Bureau, W ashington, 1951.
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h ig h e s t ,  c o o le s t  p a r t  of th e  m m ta in s *  i t  seldom f a i l s  

below  50°!*. F ro e t i s  unknown a t  a l l  i te ra t io n ® , and fo g  

o c c u rs  only  a  few  days #aoh y ea r  l a  'the M r#  s h e l te r e d  

v e ile y e *

l e l n f a l l  1b o f such  g r e a te r  Im portance l a  crop d is 

t r i b u t i o n  th an  i s  tu ep e re ttfre*  th e  asm* « i i l  r m la f a l l  

f o r  th e  e n t i r e  is la n d  ran g es  from le s s -  than  30 laeh e#  

a lo n g  th e  sou thw est c o a s t  to  n e a r ly  120' in ch es  in  a la rg e  

s e c t io n  o f th e  weete rn  highland®  (F ig . 2 ) ;  i t  i s  r e p o r te d  

t h a t  on- th e  l o f t i e s t  peafce o f  th e  S ie r r a  d s  lu q u l l l#  th e  

mean anim al r a i n f a l l  reach#® 200 in c h e s . ft*# two a re a s  

m ost d e f ic ie n t  in  r a i n f a l l  a r e :  l a )  th e  so u th e rn  s id e  o f  

th e  is la n d  below © legations o f  #00 to  1 ,000  f e e t  an d , (b ) 

th e  n o r th w e s te rn . c o rn e r . In  th e se  a r e a s ,  th e  annual r a in 

f a l l  i s  norm ally  l e s s  th e n  60 inches w ith  wide v a r i a b i l i t y  

fro®  y ea r to  year*"

-It has $e#n y te lo y flL k tfd th a t 65 to  JO inch#® o f r a in 

f a l l  in  ■ Puerto" Filed 1 ® e q u iv a le n t in  <&ep u ff te i iv e n e e e  

to  about 40 in c h e s  In  th e  Ohio R iv er V a lle y .? th e  M gh 

r a t #  o f evaporatlo&vfeediusee o f u n ifo rm s!ly  high tem pera- 

turee and c o n s ta n t wind© ten d  to  p roduce aeu larld  eoa&i- 

t io n s  m m  where th e  average r a i n f a l l  i s  n e a r ly  So inch#®

^H.C. R o b e rts , S o il  Saryey of P u e rto  R ico# U .3 , De
partm en t of A p ^ icu lt® # ''T 1̂ ^ i E ^ f d l T " 3ov@ rS S ft P r in t in g  
O f f ic e ,  19^2}, p .  53 , s t a t e s  th a t  %  r a i n f a l l  o f  30 inch#® 
in  P u erto  Hleo i s  eq u iv a le n t in  e f f  eelivfln#®® to  ab o u t 15 
inch#® in  th e  United S ta te s .* ' The a u th o r  c a lc u la te d  the  
e f fe c t!v a n e s s  of r a i n f a l l  in  th e  Ohio V alley  as compared 
to  P u erto  Rico (San Juan) by th e  a p p l ic a t io n  of Thom - 
t h v a i t e 1s fo rm u la , ? - s  in d e x .



66°30' 66 ° 00 /

18°30/

13°(Xy

17°3 O'-

MEAN ANNUAL RAINFALL

Inches 

Under 35 

35 to 60 

60 to 85 

O rer 85

W eather Station 

The Pineapple Area

67TO' 66°30/

18°30/ i

65°30'

PUERTO RICO
17°30'

66° 00 '

0 *f ln 15 20 ?s T»
Miles

65°30/

Compiled bv W liam  W. Burchfiel
Sources; Adapted from Soil Survey o f  Puerto Rico, USDA., 1942, and data from 

U.S. \y««th»r Bureau, 19SI. Fig. 2 — Mean Annual Rainfall,



IS

p e r  f m t *  a s  i s  the o a s t  o f a  a v a il d i s t r i c t  in  the extrem e

w estern  p a r t  o f H it P in eap p le  A rea.

In Hi# l t t a  husM  lo c a l i t i e s *  th e  r a t e  o f ev ap o ra tio n  

exceeds til© amount o f  p r e c i p i t a t i o n  t a r in g  th e  d r i e r  w in te r  

m onths and, mg cro p s grow tto w g h en t the rear# Ir r ig a t io n  

i s  n ec essa ry  f o r  c e r t a in  crops arm . in  th e  few d i s t r i c t s  

w ith in  the Pineapple Area th a t  to re  an annual r a i n f a l l  o f 

65 inches* S ince p ineapp le© , a s  w ell as  o th e r  t r o p ic a l  

c ro p s such a s  c o f f e e ,  bananas* and coconuts* r e q u i r e  a 

yeai^-ftrettftd growing season* a uniform  d is tr ib u t io n  o f r a in 

f a l l  th roughou t th e  y e a r  i s  an im portant f a c t o r .

Ill th in  the Finect> p ie  Area* the mean annual r a in f a l l

ran g e s  from ab o u t 56 inch## a long  th e  c o a s t  w est o f th e  

A recibo  r i v e r  to  65 In ch es a lo n g  the so u th - f la n k in g  up

la n d #  o f QorozaX (Fig* 2 }. A lthough th e re  a r e  no d e f i n i t e  

r a in y  seasons* th e r e  I s  a  s l i g h t ly  h ig h e r  c o n c e n tra tio n  

o f  r a i n f a l l  from  .early ‘Key to  m id -tec  ember (Fig* 3 mud 

f a b le  3 ) .^  th ro u g h o u t th e  winter* b o w s e r ,  many showers 

eeemr* b a t  to rg ro iile l downpours n o rm ally  t a l e  p la c e  in  

•turner* th e  amount of r a i n f a l l  v a r ie s  g r e a tly  w ith in  

s h o r t  d is ta n c e s*  e s p e c ia l ly  where th e  topography i s  un

even. Other f a c to r s  being equal* th e  p r o b a b ility  o f r e 

c e iv in g  an ad eq u ate  amount o f  r a i n f a l l  for  a .g iv e n  y e a r  

in crea se s  prenottneely from  n o r th  to  .-south and to  a  le a s e r  

degree from w est to  e a s t  w ith in  th e  P in eap p le  A rea.

% a b l e  3 - is  found ' m  p ag e  15*
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P u erto  Bio®1® g r e a te s t  elim sbi©  risM  1® th e  much 

d readed  h u r r ic a n e  lrf&leh o c c a s io n a lly  d e v a s ta te s  la rg e  

a r e a s  d u rin g  th e  so u th s  fro® m id~July th ro u g h  O ctober. 

During th e  p a s t  two c e n tu r ie s  th e re  baa o ccu rred  on th e  

is la n d  an av erag e  of n e a r ly  one h u r r ic a n e  every  % year® 

( f a b le  %}. These v io le n t ' t r o p ic a l  sto rm s a r e  c h a ra c te r 

i s e d  by wind v e l o c i t i e s  ra n g in g  fmm 75 100 o r  s o re

m ile s  p e r  hour eeoogpan ied  by heavy rain®  (10  to  25 

in c h e s  w ith in  a few h o u rs) which In u n d a te  la rg e  a re a s .  

Murrlo&nes t h a t  p ass  w ith in  100 m ile s  o r  le s s  o f  th e  

I s la n d  ©ay a ls o  be d e s t r u c t iv e ,  t a b le  h shows th e  husk 

b a r  o f  h u r r ic a n e s  by p e r io d s  th a t  have p a s te d  d i r e c t l y  

a c ro s s  th e  i s la n d  o r w ith in  d e s t r u c t iv e  range  d u rin g  th e  

p a s t  two hundred y e a r s ,

TAILS %

HURRICAK2 GCCUHREHCS III PUSHTO RICO, 1 7 5 9 -1 9 5 0 *

P e r io d  Humber o f
H u rrican es

1759- 1*03 IS
l i o 9- i S 5g . . , , . i b
1*59-1903 . . . . 10
1909-1950 8

- 55 .

#i|ourees: P u e rto  ■ Hiso psp& rta#n t o f  Agri* 
c u l tu r e  and Oommerce, Baeyt®_ B lco i A P lan  f o r  
the Protection of the 'Iirleul'turer a ffIh s f ,,riri,"rr"rT

,8SBErtfS55^oi- P u e r to  1935)» P* *1 # and
fro®. m p m M ish ed ''d a ta  obtained, from the  0*3*
D epartm ent o f Commerce*. le a th e r  Bureau* Wash
in g to n , B .C ., 1951*

B u rrlcan es have o c c a s io n a lly  w rought g re a t  damage to  

th e  i s l a n d 1® agrim al tu r o l  mono®?* Those of 1399# 1923*
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and 1552 were p a r t ic u la r ly  d e s t r u c t iv e .  th e  San F e lip e  

sto rm  la  1926 l a  remembered by n ative*  th e  a o s t  sev e re  

ca lam ity . o f t h i s  c e n tu ry ; I t  1# * * t lo tte d  that f in a n c ia l  

lo s s  amounted to  e v e r  150 , 000,000  o f which th e  f r u i t  in 

d u s try  s u f fe re d  a. lo s s  o f  w e ll  over 12 , 000 , 000 ; n e a r ly  

3 ,0 0 0  live®  were l o s t ,  th e  San O lp rian  h u r r ic a n e  l a  1932 

d e s tro y e d  gone 130 , 000,000  w orth o f p ro p e r ty  end c ro p s . 

Owing to  p r o te c t iv e  m easures h u rr ic a n e s  d u rin g  th e  p a s t  

IS  y ea rs  have been f a r  le e s  d estru c tiv e  b o th  o f p ro p e r ty  

and human l i f e .

Follow ing each d evasta tin g  h u r r ic a n e ,  in te r e s t  r a te *  

s o a r ,  c r e d i t  s t r u c tu r e  become© f lu id  and u n s ta b le ,  a n t  

y ie ld s  a re  g r e a t ly  red u ced . F o r tu n a te ly , h u r r ic a n e s  occur  

during th e  period  o f th e  y e a r  when se a t  o f  th e  pineapp le  

p lan t©  a r e  s t l j i" '- :o « p aF a tlv @ ly  sm all (ex c lu d in g  r a to o n  

c ro p s ) ;  th e r e f o r e ,  the  ‘lo b s  Incurred by' the grower® nor* 

" n e l ly  1© n o t n e a r ly  a * -g re a t  m® i t  i s  f o r  o th e r  f ru it©

, and ̂  e«kf e©* ; j : /  * . - J  ? ' ; '■ f ': ' J ;;f

The hurricane,, menace' has psovsd  to  .be a  dom inant 

f a c t o r  in  't h e , v i r t u a l  decay  o f  th e  g ra p efru it in d u s t ry .

In  1930» th e  t o t a l  © sport v a lu e  o f g r a p e f r u i t  amounted 

to  over- 31 m il l io n  d o lla r s ;  by 19%?, i t  had d ec re ased  to  

s l i g h t l y  a c re  th a n  on e-fou rth  o f a a l l l i o n  d o lla r® . P ine

apple® and sugar .ecus, u n lik e , such t r e e  crop® a® grape

f r u i t ,  orange®, end c o f fe e , a re  n o t n e a r ly  so su sc e p tib le  

to  th e  effec t®  o f  s tro n g  wind® and heavy downpour® o f  

r a i n .  This i s  exp lained  by th e  f a c t  th a t  p in eap p le*  and
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su g a r  can© a r e  low p la n ts  and t h e i r  fo llag ©  b e in g  more 

f i rm ly  a t t a c h e d 'to  t h e i r  s t a lk s  than  a re  th e  le a v e s  o f 

t r e e  c ro p s , Fur f e m o r a  * p in e a p p le s  re c u p e ra te  fo llo w in g  

s t e m s  fa r .m o re  q u ic k ly  th an  to- t r e e  crop:®. However, i t  

sh o u ld  be p o in te d  ou t m a t  p in e a p p le  grow ers do s u f f e r  

a lo n g  w ith  th e ir -  fa llo w  tre e -e ro p  giro ware, b u t no rm ally  

to  a  1m s  d e g re e , the. g r e a t e s t  p in e a p p le  lo s s e s ,  a s  a  

r e s u l t  o f  h u r r ic a n e s  i u su a lly  oootir when excess ru n o ff  o f  

w a te r  l a  p e rm it te d  to  c o l l e c t  in  lo w  p la c e s  in  th e  f i e l d s ,  

c au s in g  th e  ro o ts , o f  th e  p la n ts  to  r o t .  M oreover, p in e a p p le  

g row ers a r e  o f te n  l e f t  w ith o u t pack ing  and g rad in g  sh ed s, 

f a c t o r i e s ,  and farm  equipm ent a s  a r e s u l t  o f such s t e m s .

5 - S o lis

C lim ate , topography* bedrock and m an tle  rook v ary  

m arkedly w ith in  co m p ara tiv e ly  .short dtatmaem* in  P u erto

H ico, and th e s e  v a r ia t io n s  have r e s u l t e d  in  the. develop* 

mmt o f  an i n t r i c a t e  s o i l  p a t t e r n  * l a  a l l#  115 s o i l  ea r*  

l e a  a r e  r e p re s e n te d  o n ,th e  is la n d i  th e s e  s e r ie s  mm 
su b d iv id ed  in to  352 s o i l  ty p e s  and p h a s e s . I re n  w ith in  

th e  P in eap p le  i r e s  th e re  a r e  65 d i f f e r e n t  s o i l  type®, and 

o v e r  90 s o i l  p h ases .'^  ■"

Mearn annual r a in f m U 'v a r ie s  from l e t s  than  30 in ch es  

,,J# n e a r ly  200 in ch es  in  d i f f e r e n t  p a r t s  o f th e  i s l a n d ,

■ an d  so il-  d i f f i r i i i o e i  o#itrss#«pd to:- a m arket t i g f e c  to  

c l im a t ic  and to p o g rap h ic  d i f f e r e n c e s .  For example#

% .€ , Heberts, 19%2# pp. iS O -lij.
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a lk a lin e *  o r poorly  a era ted , tb s  p la n t I s  l ik e ly  e ith e r  to

w ith e r  o r  to  p ro d u c t an M aarfce tab le  f r u i t *  3uch r i g i d  s o i l  

req u irem e n ts  f o r  p in e a p p le  p ro d u c tio n  a r t  store fa v o ra b ly  

m at w ith in  w idely  s c a t te r e d  d i s t r i c t s  o f  th e  P in eap p le  

A rea than  in  any o % a r  m utton  o f the  i s l a n d .

th e  a l l u v i a l  s o i l s ,  which more o r  l e s s  f r in g e  th e  

i s l a n d  and l i e  a d ja c e n t to  many o f th e  l a r g e r  stream  chan

n e l s ,  a r e  co n s id e red  to  he  th e  r i c h e s t  and most p ro d u c tiv e  

s o i l s *  However, th e se  s o i l s  g e n e ra lly  a r e  too wet f o r  

p in e a p p le s  and each la n d  i s  devo ted  a lm o st e x c lu s iv e ly  

to  sugar cane p ro d u c tio n . Contiguous to  the  a l l u v i a l  

s o i l s ,  on s l i g h t ly  h ig h e r  and b e t t e r  d ra in e d  la n d , a r e  

d isc o n tin u o u s  b e l t s  d e r iv e d  from  s o f t  to  medium-hard 

lim e s to n e . These s o i l s  a r e  commonly r e d ,  redd ish -b ro w n ,

■<#r- griyA iil^hrofffi. in  c o lo r ,  f r i a b l e ,  deep* m odera te ly  f e r 

t i l e ,  perm eab le , ana s l i g h t l y  to  s tro n g ly  a c id  l a  c h a r 

a c t e r  (T able §) * Here p in e a p p le s  and sugar cane a r e  th e  

two le a d in g  c ro p s .

Almost th r e e - f o u r th s  o f  a l l  s o i l s  w ith in  th e  P ine

a p p le  A rm  a r e  d e riv e d  fro® lim e s to n e . th e s e  s o i l s  a r e  

d e l in e a te d  on th e  so u th  by a  l i n e  t h a t  ex tends d i r e c t l y  

a c ro s s  th e  P in e a p p le  Area# p a s s in g  n e a r  th e  towns o f  

Bayamift and C a rc ss l and co n tin u in g  westward beyond, th e  

a re a  under in v e s t ! g a t io n .  To the  n o r th  of th e  lim e s to n e  

b e l t ,  averag ing  two to  fo u r  m ile s  in  w id th , i s  a  d i s 

co n tin u o u s b e l t  o f s o i l s  composed of P le is to c e n e  and 

R ecen t a l l u v i a l  and e o lia n  d e p o s i ts .  In  g e n e ra l ,  th e se



TABLE 5

MAJOR SOIL TYPES ON WHICH PINEAPPLES ARE GROWN®

S o il Type and 
Depth of Top 
Layer (In  Feet)

Ori gin E le v a tio n  and Topography uH F ac to r1̂ S urface  S o il  C h a ra c te r is t ic s S u b so il C h a ra c te r is t ic s
S o il S ubso il

Moca
10 or more

Lower T e r t ia ry  
lim estone and 
c la y .

250-1,000 f e e t .  Gently 
r o l l i n g  or n e a r ly  le v e l  
v a l le y l ik e  d i s t r i c t s .

5.0 4 .5 M oderately a c id . 6 to  8 inches of 
heavy p l a s t i c  c la y , s tic k y  when w et. 
Grayish-brown o r brown c o lo r .

M oderately a c id , p l a s t i c  s tic k y  
c la y . C olors vary  between dark  
g ray , red  and brown. At dep th  of 
5 f e e t  p l a s t i c  c lay s  in te rbedded  
w ith  round or an g u la r s to n es  and 
(Travel.

Espinosa 
8 to  20

Middle T e r t ia ry  
s o f t  lim esto n e .

100-600 f e e t .  In open 
valleyB  o r b as in s  
s l i g h t ly  u n d u la tin g .

4 .5  
to
5.5

4 .5 M oderately to  s tro n g ly  a c id  6 to  10 
inches o f very g ra n u la r ,  l i g h t -  
brown o r grayish-brow n c la y .

M oderately a c id . F in e , s t ic k y  
c lay  o f p a le  yellow  or y e llo w ish -  
red  c o lo r .  Upper 2 f e e t  o r sub
s o i l  s t i f f  and f in e  cloddy c la y ,

Vega A lta 
15 or more Same as above.

100-600 f e e t .  F la t  o r 
g e n tly  r o l l in g  in  la rg e  
v a l le y s  and broad 
b a s in s .

4 .5  
to
5.5

4 .0  
to
5 .0

M oderately to  s tro n g ly  a c id . 6 to  8 
inches o f grayish-brow n to  yellow 
ish-brow n, f r i a b le  c la y ; a lso  
a rg illa c e o u s  and sandy loam.
H eavily leach ed .

S tro n g ly  a c id .  More speckled than  
Bayamon and E sp inosa . Heavy and 
p l a s t i c  c lay  o f a dark  red  c o lo r ,  
a t  18 inches becoming more com
p a c t.

Bayamon 
8 to  20

Middle T e r t ia ry  
medium hard 
lim esto n e .

100-600 f e e t .  Open 
v a l le y s  to  s l ig h t ly  
u n d u la tin g .

4 .0
to
5.5

4 .0  
to
5.0

S tro n g ly  a c id . 10 to  12 inches o f 
dark  red  to  medium red  c o lo r .  Large 
q u a n t i t ie s  o f In d iv id u a l c layey  
p a r t i c l e s ,  g iv in g  s o i l  a loamy or 
sandy te x tu re .

S tro n g ly  a c id  in  to p  la y e r s .  Clay 
very  compact; columnar s tru c tu re  
in  p la c e s . Red o r dark  red  c o lo r  
a t  depth  o f 2 f e e t  u n d erly in g  
sandy c la y .

Sabana Seca 
15 o r more

P le is to c e n e  and 
r e c e n t marine 
d e p o s its  mixed 
w ith  m a te r ia l 
washed from 
up lan d s.

50-500 f e e t .  Level to  
s l i g h t l y  u n d u la tin g .

5 .0  
to
6 .0

5 .0  
to
6 .0

M oderately a c id . 6 inches of semi
compact c lay  o f dark  brown c o lo r . 
Numerous i r r e g u la r ly  shaped con
c re t io n s .

M oderately a c id . Upper 3 inches 
o f heavy p l a s t i c  c lay  o f speckled 
re d , dark  g ray , and yellow  c o lo rs , 
g rad u a lly  becoming l ig h te r  and 
le s s  compact w ith  dep th . Hardpan 
below 1 fo o t .

C a ta lin a
10 to  15

Upper C retaceous 
f in e -g ra in e d  
v o lcan ic  igneous 
rock such as 
a n d e s i t ic  t u f f  
and a sh . Soane 
sh a le .

100-3,000 f e e t .  Undula
t in g ,  broken to  h i l l y .

6 .0

Vh 
rt- 

^
• 

o 
•

O 
O S l ig h tly  a c id . G ranu lar, permeable 

c lay  o f red  or p u rp lish  red  c o lo r . 
4 to  12 inches th ic k ,  depending on 
s lo p e .

S tro n g ly  ac id  in  to p  la y e r s .  Com
p a c t c lay  o f reddish-brow n to  
dark  red  or purp le  c o lo r . Upper 
1 or 2 f e e t  o f  su b so il f r i a b l e .

aS ources: Adapted from "La P ina en P uerto  R ico", R ev ista  de A g ricu ltu re  de P uerto  R ico . Vol. 33, No. 4 (San Juan: Department o f M a te ria ls ,
P r in t in g ,  and T ra n sp o rta tio n , 1941), p . 525, and R.C. R oberts, S o il  Survey o f Puerto  R ico, U .S. DeDartment o f A trricu ltu re  (Kashinjrton: Government 
P r in t in g  O ffic e , 1942), pp. 183-487. ----- --------------------------- --------

bSee G lossary .
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s o i l s  a re  i l l - s u i t e d  f o r  p in e ap p le  p ro d u c tio n  because  they  

a r e  too  wet and to o  compact* South of th e  lim e s to n e  b e l t ,  

c o n tin u in g  to  t  he sou th o rn  l im i t s  o f  th e  P in eap p le  Area in  

Coreaal end SayamCa, so il®  a r e  d e r iv e d  from Upper Greta* 

Memo shales*  in  p a r t  c a lc a re o u s , and  from p y r o o la s t ie  

ro o k s  such a s  aitde®i t i o  t u f f s  C fa b le  5 ) *

from an a g r i c u l tu r a l  s ta n d p o in t, th o ro u g h ly  matured 

s o i l s  d e r iv e d  p r in c ip a l ly  from ancient m ateria l a r e ,  l a  

g en e ra l#  le s s  p ro d u c tiv e  t t e n  t h e i r  younger eq u iv a le n ts*  

f o r  many o f  th e  v i t a l  chem ical in g r e d ie n t& M r s  been 

le a c h e d  oat*  Aa p rev io u sly  -mentioned* many o f  th e  a l l u -  

-. v i a l  s o i l s  in  p ro x im ity . t f  th e  c o a s t  a r t .  mot,- w ell s u i te d
- +: ‘ 4:

to' pimeOpplt: p ro d u c tio n  b e o a f s e th e y  a r t  is #  compact o r  

to o  heavy f o r  p ro p e r  d ra in a g e  and a e ra tio n *  th e s e  a r e  

h u t  %m reaso n s  fey o n sp ie ro t& I p in e a p p le  p ro d u c tio n  i s  

l im i te d  p r im a r i ly  to  lim e s to n e  s a i l s  o c c u rr in g  between 

e le v a t io n s  o f  100 and 1#500 f e e t  above ®m l e v e l .

6 . P o p u la tio n  Growth# D is t r ib u t io n ,  and
Urban Development

Course o f  S e tt le m e n t, f e w  Columbus lan d ed  in  P uerto

E ton In  1493# i t  i s  e s tim a te d  th a t  th e re  were approx im ate ly

50*000 In d ian s  l iv in g  on fee  I s la n d ; some 25 y e a rs  l a t e r ,
11t h i s  f ig u re  had been reduced  to  p erh ap s 3 »5O0  to  4,000*

S h is  sharp d e c l in e  o f  f e e  In d ian  p o p u la tio n  r e s u l t e d  main-* 

I f  th rough  epidem ics o f im ported  d iseases#  starvation*

^ A .O . f r ie s #  f e l t e  S e t t l e r s  in  the t r o p ic s  Clew
forks American O eogr^M e i o i i i i y : of" W L'1aipic»rvX939) * PP«
?9-&9«
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■and fo rc e d  la b o r .  Im m igration , m ostly  S pan ish , eame to  

tli® new colony In  g ro a t  numbers t a r in g  th e  s ix te e n th ,  

seven teen th , and e a r ly  decades o f to e  e ig h te e n th  cen

t u r i e s .  Around th e  m iddle o f  th e  e ig h t  te n th  ce n tu ry  

many p o te n tia l s e t t le r  a found "greener pasture** el»o~  

where in  th e  flew World* and th e  number en tering  P u erto  

■Rico dw indled to  a few thousand  p e r  y e a r .

Between 1795 and M J5  ( fa b le  6 )* th e re  was a sudden 

u p su rg e  in  im m igration  t o  th e  is la n d  co lony  n o t o n ly  from 

Spain  b u t from o th e r  w este rn  Burope&a c o u n tr ie s  a s  w e ll;  

m  doubt they  s e le c te d  P u e rto  Hie© b ecau se  i t  was on® of 

th e  few Spanish p o sse s s io n s  in  th e  w estern  Hemisphere in  

which th e  s p i r i t  o f r e v o l t  had no t deve loped . To aug- 

s e n t  t h i s  wave o f im m ig ra tion , A frican  s la v e s  were b ro u g h t 

i n  g r e a t  numbers to . work. ..the p l a n t a t i o n s **2

fo r  a b o r t  perled®  i t t f in g  th e se  th re e  hundred and 

f i f t y  y e a rs  when % « in  was engaged in  m r: and h e r  con

n e c tio n s  'w ith  th e  i s la n d  severed* im m igration  csme to  a  

sudden stop* o n ly  to  resume a g a in  once th e  blooha& ts were 

l i f t e d *  ; By th e  tu rn  o f to e  tw e n tie th  cen tu ry  im migration  

on s  H a l t e d  s c a le  o w e  to  P u erto  Rico from th e  U n ited  

S ta te s ,  Cuba* Xexioo* and s e v e ra l  of th e  South American 

countries*

^ A f r ic a n  s la v e s ,  f i r s t  in tro d u c e d  in  l $ l d ,  came in  
g r e a t e s t  numbers M e t p rim  to  1S00. S lave t r a d e  l a s t e d  
u n t i l  1S73* In l l 0 2 , Negroes oeaprlsed  5Z p e r c e n t o f  th e  
t o t a l  popu lation  of th e  is la n d *  In  id%5 , Puerto Rico mum- 
c r a te d  £2?*056 X agrees and 216 , l $3 whites* ap p ro x im ate ly  
to e  same r a t i o  a s  n early  a  h a l f  ce n tu ry  ea r lie r*  F r ie s ,
1939* P. 79.



TABLE 6

POPULATION OF PUERTO RICO (1765-1950) AND THE PINEAPPLE AREA (1899-W 50)*

Puerto Rico Pineapple A s a
Census

Year Population
Increase  Over P receding  Census

P o p u la tio n
In c rease  (Hre]r Preceding  Census

Number Per cen t- Number | Per cen t

1765 44,883
1775 70,250 25,367 56.5 ---------  ■ ---------
1800 155,456 85,206 121.2 ------------- ---------  ■ -------------

1815 220,892 65,436 42.1 -- ---------- -------------  1 ------- —

1832 330,051 109,159 49 .4 --------- --------—  1 — -------

1846 447,914 117,863 36.7 ------------ -------------■ -------------

1860 583,308 135,394 30.2 ------------- -------------

1877 731,648 148,340 25 .4 ------------- -------------1 -------------

1887 798,565 66,917 9 .1 ------------- -------------  | ------------

1899 953,243 154,678 19 .4 119,333 -------------  I ------- —

1910 1,118,012 164,769 17.3 150,251 31,428 ■ 26.3
1920 1,299,809 181,797 16 .3 174,422 23,672 ■ 1 4 .4
1930 1,543,913 244,104 18 .8 204,971 30,549 ■ 17.5
1940 1,869,255 325,342 21.1 246,447 a , 476 I 20.2
1950 2,210,703 341,448 18.3 283,770 37,323 ■ 15.2

Sources: P uerto  Rico R econstruc tion  A d m in is tra tio n , Census of P u erto  R le J :  1935. P o p u la tio n .
Number, and D is tr ib u tio n  of  In h a b ita n t* . B u lle t in  No. 1 (San Juan : UnpublistaeA R eport, 1935),
p. 1 , P uerto  Rico Department o f A g ricu ltu re  and Commerce, Annual Book of S t a t i s t J q p  o f P uerto  R ico. 
F is c a l  Year 1942-43 (San Juan: O ffice  o f Economic R esearch , 1945), pp. 2 -4 , a n !  U .S. Department”
o f Commerce, 1950 Census o f P o p u la tio n . P re lim in ary  Counts» P uerto  R ico. S e r i j s  PC-4, No. 5 
(Washington: Government P r in tin g  O ffic e , 1950), pp. 1 -2 .
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th e  p o p u la tio n  ©f P u erto  Rico n e a r ly  doubled between

1699 and X9*K># and in  1950 bad reach ed  2 , 210*7®3 * o r  m  
16 p e r  c e n t in c re a s e  o v e r the  1940 enum eration , g iv in g  i t  

an av erag e  d e n s ity  of 646 persons p e r  sq u are  m ile . By 

com parison , f o r  th e  te n -y e a r  p e r io d , 194q to  195®* th e  

p o p u la tio n  of th e  U nited  S ta te s  in c re a s e d  by 19*026,066 

{ l4 .g $ )»  showing m  average  d e n s ity  o f o n ly  49 p erso n s  p e r  

sq u a re  m ile . P o p u la tio n  d e n s i ty  o f P u e rto  Bico* In  s p i t e  

o f  I t s  few n a tu r a l  re so u rc e s  and I to k  of space f o r  expan

s io n ,  i s  over I J  tim es t h a t  o f th e  U nited  S ta te s*  The 

c u r r e n t  p o p u la tio n  of th e  I s la n d  i s  in c re a s in g  a t  a  

phenomenal r a t e ,  app rox im ate ly  >4,000 p e r  year* m ig ra 

t i o n  I s  rough ly  26,000 p e r  y e a r  s in c e  th e  end o f World 

War IX, m ainly to  th e  U nited  S ta te s *^3

th e  p re se n t-d a y  p o p u la tio n  of th e  is la n d  i s  a com

p o s i t e  of thr©e r a c i a l  ty p e s : th e  Spanish  c re o le ,  approx

im a te ly  65 p e r  c en t o f  t h e  t o t a l ;  th e  m u la tto , e s tim a te d  

a t  30 p e r  c e n t;  and th e  A frican  Hegro* com prising  th e  

rm alxklhg  5 p e r  © ent.2*̂  Ihe  m estizo  eo c h a r a c t e r i s t i c

^ C o m p a ra tiv e ly  few  women m ig ra te  to  th e  U nited  
S ta te s  m ain ly  because o f  I n s u f f i c i e n t  funds f o r  p a ssa g e , 
fa m ily  t i e s ,  language b a r r i e r s ,  o r o th e r  f a c to r s ,  th e  
r a t i o  of m ig ra n ts  i s  a lm ost 31 to  1 In  fa v o r  of mm. The 
I n s u la r  government is  s tu d y in g  ways by which to  a c c e le r a te  
th e  r a t e  o f fem ale m ig ra tio n  to  o th e r  c o u n tr ie s ,  espec
i a l l y  to  th e  U nited  S ta te s .  U.S. Departm ent o f Commerce. 
C u rren t P o p u la tio n  R ep o rts , F o p n la tlo n  g a tlm a tc s > P u erto  
i l c o ' l ^ a i E I i l t o n 'r  cfoverhaent P r in t in g

^ f .B *  H a r r is ,  •P u e rto  R lo o -* Is lan d  of E xtrem es , 8 
The Jo u rn a l o f Geography (C hicago: A,J« Hyetrom and C o.,
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iii the r a c i a l  com posites o f  many 1s t  in  American c o u n tr ie s ,  

i s  p r a c t i c a l l y  n on ex isten t in. P u erto  R ico. The r u th le s s  

eonqttlstaderee proved  to  fee p e r f e c t io n i s t s  in  u t i l i s in g

and e x p lo it in g  alm ost th e  e n t i r e  In d ian  la b o r  fo rc e ,  to -  

o ep t f o r  & co m p ara tiv e ly  f  ew In d ian a  th a t  managed to  escape , 

v i r t u a l l y  th e  e n t i r e  n a t iv e  p o p u la tio n  wag liq u id a ted  as a 

r e s u l t  of a d v e rse  working and l iv in g  cond ition® , d is e a s e s  

intraduced fey th e  co n q u ero rs , and lo c a l  u p r is in g s  a g a in s t  

th e  Spaniards*

there a r e  co m p ara tiv e ly  few r a c ia l p re ju d ic e s  on the 

1 eland* and c o lo r  l i n e s  a r e  n o t nearly  so marked a s  they  

a r e  i n  the so u th e rn  p a r t  o f  th e  H ille d  S ta te s ,  G enerally  

speaking., th e  w h i te s 'a r e  most prom inent in  th e  p ro fe s s io n a l  

f i e l d s  and f re q u e n tly  a r e  th e  la r g e r  la n d h o ld e r s , w h ile
' '• ' 4,' ■ / V; ' . . ■■-■■ f " ■■■. -i ' % ■  ̂ ;/

, # l a tu r # i  among th e  'g e n e ra l wqr&lng c l a s s e s .  to -

cep l io n s  to  t h i s  a re  th e  J lb a ro a . A lthough SZegroes sa y  fee 

seen in  any o f  . ' t h e  i s l a n d 9® occupation.®, th e  p u re s t  le g ro ia  

.types a r e  to  fee found among th e  w orkers In  th e  l a r g e r  urban 

c e n te rg .

The t o t a l  p o p u la tio n  w ith in  th e  Pineapple Area could  

n o t fee a s c e r ta in e d  p r i o r  t o  1699  because the com plica ted  

m ethods of enaaeration  d id  n o t adhere t© m u n ic ip a lity  

■ boundaries. Consequently* p o p u la tio n  data f o r  th e  P in e

a p p le  Area b e fo re  th e  tw e n tie th  century could not fee 

determ ined  w ith  any d eg ree  o f r e l i a b i l i t y .

th e  p o p u la tio n  o f  th e  P in eap p le  Area more than  

doubled  between 1699  and 19*10 (Table 6 )* b u t th e  g r e a t 

e s t  p e rcen tag e  o f  In c re a s e  o cc u rre d  b efore 1 9 1 0 . This
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d ls  tr lb m tio n  of popula

t io n  in  Puerto Rico I t  c lo s e ly  r e l a t e d  to th e  d iffe r e n t  

form s o f l a m  use and 1 and te n u re . I t  I s  noteworthy th a t  

th e  h ea v ie st  concent r a t io n  o f rural p o p u la tio n  occurs  

a lo n g  the c o a s t  In  d i s t r i c t s  fa v o ra b le  f o r  p roducing  

su g a r ean e , f r u i t s ,  m d  t r a e k * f  arm ing o r  op s .  M oreover, 

th e  h e a v ie s t  c o n c e n tra tio n s  of urban p o p u la tio n  a ls o  a r e  

found a long  the  c o a s ta l  f r in g e  o f  the I s la n d .  Bren In  

many se c tio n s  of th e  rugged i n t e r i o r  where cash  crops 

can h e  grown and m arketed , com para tive ly  heavy aoacan

ty  a t  Ions o f p o p u la tio n  o c c u r . Mo p a r t  of the i s la n d  

can be s a id ' to  he" s p a rs e ly  p o p u la ted .

Puerto Hico i s  p redom inan tly  a co u n try  w ith  s la r g e  

num ber of s n a i l ,  p r iv a te  la n d h o ld e r s * ^  . 4  la r g e  p e rc e n t

ag e  o f th e  s m a l l - s i i t d  farm s a r t  lo c a te d  in  th e  h i l l y  o r  

mountainous, re g io n s  where p o o r s o i l ,  rugged topography, 

and  I n a c c e s s ib i l i ty  combine to  h in d e r  s tro n g ly  n e a r ly  

a l l  form s of a g r icu ltu ra l a c t i v i t i e s .  On th e  o th e r  hand# 

& la rg e  percentage o f th e  m iddle- and l a r g e - s i z e  farm s

15In 1950 , Puerto rfleo had a to ta l  o f  53,512 farms
{accord ing  to  th e  l a t e s t  Census, & far®  i s  d e f in e d  as hav
in g  no t l e s s  th an  3 ouerdae# and having some a g r ic u ltu r a l  
operation*)* t h i s  m s  2,007  few er farm.® than, was
counted  in  19-tO. it change in  th e  d e f in i t i o n  of a farts  
aeeouat* f o r  a  p a r t  o f t h i s  d e c re a se . By c o n t r a s t ,  th e  
number o f farms in  th e  Pineapple Area in c re a se d  from  $,B&6 
in  19%) to  6 ,0 5 0  ( 2 .W ) In  1 9 §0 . T his in c re a s e  I s  ex
p la in e d  p e r t ly  by th e  fa c t  t h a t  s e v e ra l o f th e  la rg e  es
t a t e s  were broken up In to  sm a lle r  unite* 0 . 3 , Department 
of Commerce, Prelim inary 1,950 Census o f  A g r ic u ltu re , Hum- 
b a r  o f farm s S E T lS n li i^
m ^ m m ^ w w r n r  t s p t t  p p t t p s t  ■
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a r e  mn&mtmtmd i n  the  r i c h e r ,  more le v e l  c o a s ta l  p la in s  

w here d i r e c t  oosamsihleatloi* I s  f a c i l i t a t e d  w ith  th e  l a r g e r  

u rb an  c e n te r s .  F o r tu n a te ly , b e c a u s e o f  th e  re a so n s  men

t io n e d  above, th #  p in e ap p le  'in d u s t ry .. I t  g ra d u a lly  s h i f t*  

la g  s o t  o f th e  h i l l s  into, the  c o a s ta l  p l a in s ,  changing 

th e  p a t t e r n  of; s e t t le m e n t in  i t s  p a th .

th e  average  e l s e  o f a  f a n  w ith in  th e  P in eap p le  

A rea i s  v m g h ly  3$ c m e rd a a .^ 1 &  g e n e ra l ,  th e  e l s e  of 

f a n s ,  d e c re a se  in la n d  fro®  th e  c o a s ta l  low lands to  th e  

f o o t h i l l s  and u p lan d s ; c o n v e rse ly , the number of farm s 

in c re a s e .  Of th e  5% farm s growing pineapples; Conner* 

e l a i l j r  w ith in  th e  P in eap p le  Area., th e  av e rag e  e l s e  far®  

i s  225 cuerdas o r  m re  th a n  f iv e  tim es a s  l a r g e  as  th e  

ae& ^?lneapple~prodaeing  fa m e *  l a  1950 , ^5 of th e  5% 

comm ercial p in e ap p le  grow ers in  th e  P in eap p le  A rm  re*  

p o r te d  th e  s i t e  o f t h e i r  farm®, th ey  were a s  fo llo w s ; 

none l e s s 't h a n  10 oner d a s , 7 between 10 and ks, $ be

tw een 50 and 5 9 , 15 betw een 100 and 2^9 , & between 250 

and %%9* end 7 ev e r 500 otierdae each,

Within, th e  P in eap p le  Area p o p u la tio n  d i s t r i b u t io n  

i s  r e l a t e d  to  la n d  te n u re , la n d  u se , and topography . Of 

th e  th r e e ,  lan d  te n u re  m& la n d  use  appear to  be o f g re a t

e r  a ig n if lc in o a  than  topography  to  p o p u la tio n  d i s t r i b u t io n  

and p a tte rn , o f  s e t t le m e n t ,  Shis i s  e s p e c i a l ly  t r u e  in

*6®&i8 f ig u r e  m s  a s c e r ta in e d  by d iv id in g  th e  t o t a l  
amount of lan d  in  f a n s  by th e  t o t a l  lum ber o f farm s in  
th e  P in eap p le  A rea.
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th e  low lands and a long  th e  low er f la n k s  o f  th e  f o o t h i l l  

r e g io n ,  Severer* on th e  .Inland, m argin# of the fo o th i l l® , 

topography ta k e s  on added im portance w ith  re g a rd  to  popu

l a t i o n  d i s t r i b u t io n  and p a t te r n  of se ttlem en t,

m th  few exeeptleas*  th e  d i s t r ib u t io n  o f  p o p u la tio n  

w ith in  th e  Pineapple Are* 1® f a i r l y  n n ifo ra  th ro u g h o u t. 

D i s t r i c t  a o f  low est; e e n e a n fra tio n  of p o p u la tio n  a r e  n o ted  

In  swampy lowland® con tiguous to  th e  c o a s t and In  w idely  

sc a tter e d  d i s t r i c t s  o f  ex trem ely  rugged topography , th a t  

I®#: Hi' genera l#  where ' s ^ r ln u l tn r a l  a c t i v i t i e s  a r e  l e a s t  

conducive to  th e  ea rn in g  o f a  l iv e l ih o o d .  A nother ex

c e p tio n  to  th e  u n ifo rm ity  o f  p o p u la tio n  d i s t r i b u t io n  1® 

on th e  in la n d  s id e  o f th e  marshy and swampy low lands and 

a lo n g  the  low er s t r e tc h e s  of th e  f lo e  dp i a in g  where seme 

o f  th e  l a r g e s t  sugar can# e s ta te #  a r e  lo c a te d .  Here th e  

c o n c e n tra tio n #  o f  p o p u la tio n  a r e  n o te d  a lo n g  th e  main 

roads#  on th e  m argin# o f farm  b o u n d a rie s , and m  l e s s  

p ro d u c tiv e  la n d .  There i s  a  s l i g h t  c o n c e n tra t io n  o f 

p o p u la t io n f a lth o u g h  n o t too  pronounced, in  a b e l t  3 to  

5 m ile# w ide t h a t  ex tend#  from  the  town of Bayamon w est

w ard to  Areolfco v ia  Maltat£. However* t h i s  p o p u la tio n  

b e l t  1# m t co n tin u o u s , fo r  th e  floodpl& ins th a t  d i s s e c t  

th e  lowlands a f f o rd  s i t e s  f o r  co m p ara tiv e ly  few p e o p le , 

th e  P ineapple Area# w ith  n e a r ly  gS%>000 people# con

ta in #  rough ly  1$ p e r  c e n t o f th e  I s la n d 's  t o t a l  popu la

t i o n  {Table 6 }, compared to  on ly  12§ p e r  c e n t o f  th e
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total land area* for m  aeerago of 6€f pmtmmm per square
m ilt*  Based on the  t o t a l  o f  on ly  1$S»70O euerdas o r  a r 

a b le  land* i t  can r e a d i ly  be seen t h a t  th o  P in eap p le  A rea, 

a s  w e ll a s  th e  is la n d  m  a  w hole, i s  g r e a t ly  e re r -p e p u -  

l a  te d ,  lo r e e r e r ,  th e re  a re  on ly  a  few  r e s o u rc e s ,  o th e r  

th a n  m  abundant supp ly  o f la b o r  and a g r ic u ltu r e , th a t  

h old  any g r e a t  p rom ise  in  streRgttienl&g th e  is la n d 9e 

economy o r  r a p id ly  im proving th e  g e n e ra l l iv in g  cond i

t io n s  of th e  people*

th e  m m l p o p u la tio n  o f th e  P in ea p p le  Area In  1930 

to t a l e d  abou t 20?,000 C?3Jf) o f th e  t o t a l  p o p u la tio n  o f 

th e  area, a s  compared w ith  1,2?1,00G  ( 56£) r u r a l  p o p u la r  

t l o n  fo r  the e n t i r e  i s l a n d ,  fh# r u r a l  p o p u la tio n  f o r  m e  

P in eap p le  A rea la e re a a e d  by n e a r ly  22,500  (12J6) in  m e  

1940-50 p e r io d , Poring  Uni sane p e r io d  m e  r u r a l  popula

t io n  fo r  m e  is la n d  in crea sed  by on ly  49*500 tM)* th e  

urban p o p u la tio n  of th e  P in eap p le  Area to ta le d  s l i g h t ly  

ew er ??»®00 In  1950 , a s  a g a in s t  an urban  p o p u la tio n  o f 

ab o u t' 930*000 f o r  the' Island  a e  a w hole, Urban papula* 

f l e a  fo r  %he F in « # p le .A re a  shaved •;*& lu s r e e s a  o f n e a r ly  

1 $ ,0 0 0 ' (£4$) hetw eea 194# and "1950, w h ile  th e  urban popu

l a t i o n  f o r  the  e n t i r e  is l a n d  showed & 1 0 -y ea r in  or emu© o f  

n e a r ly  2AStQ0Q 1 4 4 .f$} * m e -d if f e r e n c e  in  th e  r a t e  o f  

u rban  population  in crea se  between th e  P in eap p le  Arm and 

th e  is la n d  as  a whole i s  © p la in e d  in  p a r t  by th e  u n s ta b le  

c o n d itio n s  , e s p e c ia l ly  in  th e  la r g e r  c o a s ta l  e l  t i e s  o f mn 
Ju a n , M ayagies, and F ence , produced a s  a r e s u l t  o f  World

War 11.
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Hits*# a re  th ree  urban e * * ie rs  o f  s o r e  them 10 ,000  

population  w ith in  th e  f ia ca p p le  A rea, l a r g e s t  of which 

l a  Artelfeo w ith  a  papu la  t i e s  o f 20*500* H it concept 

•u rb an  c e n te r*  In c lu d es  th e  p o p u la tio n  o f the  path!© ; 

r u r a l  p o p u la tio n  in c lu d e s  the remainder o f t h e . popu la

t io n  w ith in  a  m u n ic ip a lity *  Almost w ith o u t except io n , 

a l l  s ism b it urban c a n to rs  la c k  p la n n in g  by American 

s ta n d a rd s . They a r c  c lo s e ly  cosnp&et and c o n ta in  a f a r  

g r e a t e r  number o f  p e c ^ le  p e r  u n i t  a r e a  than  In  th e  

U nited  S ta te s .

I f  an urban c e n te r  b e a rs  th e  earn# name as  th e  munic

i p a l i t y ,  i t  l a  a  p o l i t i c a l  - center o f  a  c i v i l  d i s t r i c t , 

a® w ell as  a  c e n te r  f o r  r e c r e a t io n a l  a c t iv i t ie s *  m arket

in g  o f c ro p s , and p u rch as in g  o f p rocessed , o r  m anufactured  

ite m s needed m  the f a r e  o r  f o r  househo ld  u se . There a r e  

u s u a l ly  two o r  more ro a d s  r a d ia t in g  from  each urban- cen

t e r  (F ig . A). There a r e  some e x c e p tio n s  to  t h i s ,  par

t ic u la r ly  in  th e  m ountainous m u n ic ip a l i t ie s  where a c c e ss  

to  urban c e n te r s  i s  pose  I d a  on ly  by t r a c t s  o r  se a so n a l 

ro a d s . In  g e n e ra l ,  f a e r i e  Rico has m  ad eq u ate  .road n e t  

t e  meet i t s  p re s e n t  n eed s. Scat, o f  th e  b eet ro ad s  o f 

th e  is la n d  t r a v e r s e  th e  Pineapple Area# l in k in g ' th e  

la r g e r  towns o f th e  n o r th  c o a s t  w ith  th e  m e tro p o lita n  

c e n te r s  o f  San jean, and Hie.'f i e d r a s  te  th e  sc a t  ( f ig *  ^}*
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problsrs or srowxro or rzvairrim

1 . Introduction  '

I t  has b«<a s ta te d  th a t l a  order to  fee a su ooesafu l 

farmer la  China a l l  one has to  do la  to  fo llo w  p r e o is e ly  

th e  techniques fo llow ed  by 14a aaareat neighbor. In 

Puerto m a o , on the e th er  hand. I f  a  p ineapple grower 

f o l l o w  the Id e n tic a l techniques o f  h is  neighbor, be i s  

a p t to  f a l l ,  The v id e  v a r ie ty  o f w i l e *  varied  e l i a a t l e  

co n d itio n s w ith in  sh ort d istan ces*  combined v itb  fo o te r s  

o f  slope* ero sio n , drainage, p r o d u c tiv ity , and v a ried  

f e r t i l i s e r  requirem ents, render i t  n ea r ly  im possib le to  

e s ta b lis h  standard a g r le a ltu r a l techn iques and p ra o tiee e  

« f «  fo r  a s n a il  segment o f  the P ineapple a n a .

Hethods and teobniquea of p ineapple production  in  

Puerto R ise a re  een atan tly  changing t a t  not a t  an a o e e l-  

cra ted  t a t s  or  a t  the sane degree o f e f f ic ie n c y  a s  th a t  

o f  th e  sugar industry- g r e a te s t  p rogress in  the p in e 

ap p le  industry  a t  the p resea t t in e  aeons to  be in  th e  

se lee titH i o f  b e t te r  v a r ie t ie s *  h e a lth ie r  p lan ts*  and 

eeaasrva tioa  p r a c t is e s  ra th er  than th e in tro d a e tlo a  o f  

la b o r-sa v in g  d ev ices  and equipment, t h is  i s  p a r t ly  due 

to  th e  g rea t r e se r v o ir  o f a v a ila b le  lab or and t e  th e  

U n ite d  amount o f  c a p it a l .  T ech n o log ica lly , th ere  i s  

a v id e  gap between th e  a g r le a ltu r a l phase o f p ineapple
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and H f

la g g ed  

asS.3BSSS.SRs 

rang© planning* Of 

hm m  t l l l l  ©ad 

p ro d « o tia n , th r e e  a r e

form er

th e  l a t t e r  i n  re g a rd  to  th e  deg ree  o f

, me

2. I te l ie f

th e  F iiteap p le

le v e l

above m& l e v e l

on th e  to t a l

» e le v a t io n s  rang© from

2 ,500  f e e t  

. 1 ).

s e e  l e v e l ;  1 ,'

tlo s i;

sea le v e l*  - 

to  eom aierelal 

a r e  a s  follow © i app rox t*  

f e e t  in  e le v a t io n  above 

oner das between 100 and 500 f e e t  © leva- 

betw een 500 and 1 ,000  f e e t  e le v a t io n ,

f o r  a  new
la g  young .
See s e e t le a  21, 11 Degree o f M e # i i i i l ia t im ,i

e e a e e a f t ©agar oane 1© grown 
f e e t  above sea  l e v e l ;  p in e a p p le s  

300 and 2 *300~f@©t le v e l s ,  
f e e t  a r e  re g a rd e d  a© th e

**Xa H aw aii, by 
on lan d  which i s  
a r t  e o n e e n tra te d  
E lev a tio n s  o f 
f o r  _

in ' th e  t e r r i t o r y .  Above 2 ,000 f e e t  v i r g in a l  eon* 
d i t i o n s  p r e v a i l ;  f r u i t s  a r e  sm a lle r  in  e l s e  and l e e s  sw eet, 
f i e l d s  a r e  low ; and w idespread  p l a n t - r o t  1© p re v a le n t  da© 
to  th e  p re s  ©nee o f a  fungus (Phytophera clnm uaoni) in  th e



ana th e  remitting mo eu e rd as  mra.fflam 1*000 im t  §1 ova

tio n *  Warn low er boundary l a  d e term ined  p r im a r i ly  fey 

d ra in a g e  mnl p o r o s i ty  e* th e  s o i l ,  w hereas th e  u pper 

boundary I s  d et tra in ed  p r in c ip a l ly  by slop© and m
co n d itio n s , l a  re sen t jam® there h as  ham a d e f i n i t e  

t r e n d  tow ard d ev o tin g  » e r*  m l  m m  la v  e l  o r  s l i g h t l y  un

d u la t in g  la n d  to  p in e a p p le  p r o d u c t io n .^  H i s  p r a c t i c e  

red u ce s  th e  la b o r  r e f u i r e M n t  sad  f a c i l i t a t e s  th s  a s#  o f  

m echanized equipm ent, Costa o f p ro d u c tio n  a r t  th e reb y  

g r e a tly  decreased*  fu rth e rm o re , l a r g e r - s i z e d  f a r o s  s a l t -  

a b le  f o r  p in e ap p le  p ro d u c tio n  under modern ieafeiilqueg a r e  

s i t u a te d  n e a re r  th e  n o r th  t o a s t ,  th e r e  H e  s u r fa c e  I s  nor© 

l e v e l .

Communication, although adequate# i s  n o t n e a r ly  a s  

h ig h ly  developed  in  the f o o t h i l l  s e c t io n  a s  In  th e  a lia *  

v i a l  c o a s ta l  p l a i n ,  r fa rm e rs  in  th e  mam
ragged d is t r ic t®  o f  th e  P in e a p p le  i r o n  a r e  confronted  

w ith  problems o f  in creased  tran sp orta tion  and marketing 

c o s t s  of th e ir  crops, ffc* nor* is o la te d  p in e a p p le  grow

e r s  o f  th e  i n t e r i o r  have d i f f l e n i t y  i n  com peting w ith  

growers .in H e  lowlands* th e  te s fc tr  group i s  handicapped 

by in c re a se d  t r a n s p o r ta t io n  a id  m arke ting  co s ts*  l o r e -  

o v e r , s te e p  s lo p e s  a c c e le r a te  d ra in a g e  and le s s e n  le a c h 

in g ; th ey  a t  th e  ea se  t i n #  in c re a s e  e ro s io n  and re n d e r  

th e  s o i l  l e s s  and l e s s  f e r t i l e .

^ S e e  S ec tio n  7* * £ arly  drowth, Development, and 
Changing s tru c tu re *  *
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3 . C lim atic Factors 

tbe p ineapple i s  In fluenced  to  a la r g e  degree by 

temperature and p r e o ip ita t lo n . Average tem peratures to r  

th e  co ld est so o th e , u su a lly  January or February, su e t  not 

t a l l  below 5 6 ° * \; average tesBperaturee to r  the w m « a t  

b o n th e , u s u a lly  August or September, should  a ct exceed  

8 5 ° r .  (Sable 2 ) . 20 F iaeapplee cannot w ithstand f r o s t  

and a r e  alow in  r so u p s ra tlf ig  fo llo w in g  b r i e f  parla&a o f  

ns& ivf rousing weat&or*^ UiiiawalXy high tonporaturo* te n t  

to  w tth s r  th e  le a ? * *  sod p ro d u c t sunburns in th e  f r u i t s * ^  

T his i s  p a r t i c u l a r l y  I f s t  sh sn  h ig h  tc®p«ra t a r t s  e r e  so*  

eoapaniod by p a rc h in g  winds f o r  p e r io d s  o f a  week o r  tea  

d ay s ; th e se  sometimes occur ta r in g  May and Jam# near th e  

end of th e  h a rv e s t in g  seaso n .

th e  amount o f  r a i n f a l l  re q u ire d  by p in e a p p le s  v a r ie s  

a c co rd in g  to  seaso n , te m p ers ta rs*  s o i l  oon&ltlo&o# slope#

^ C p t imm c o n d itio n s  p rev a .il in  l o c a l i t i e s  where 
ave im i#  annual tsagsratm re® . ran g e  betw een a n t  #0% * , 
a  sp read  o f  o n ly  60 .

^ O c c a s io n a l co ld  p e r io d s  accoun t p r im a r i ly  f o r  th e  
v i r t u a l  decay o f th e  p in e a p p le  in d u s try  in  F lo rid a*

^ ^ ix p e r ia e n ts  in  Hawaii re v e a l th a t when th e  mean 
m onthly tem p era tu re s  exceed d5°F * , f r u i t  r e s u l t s  in  lew
a c i d i t y  a n t  l a  im slp M j e o n v fr f tly #  when mean m onthly 
tem peratures e r e  low er th an  62®F** - f r u i t s  a r e  sm all and 
sour* P raetif& X iy  no grow th occur© when tem p era tu res  
f a l l  below  if% « #  and i t  i s  th e  sonasm sns o f  e x p e rts  
t h a t  f r u i t  d is to r t io n  r e s u l t s  from u n u su a lly  s o ld  sp e lls*  
f*C* Oooh and * ,  Shea# The f lm e a o p lt In d u s try  
l a m i i a n  . I s l a n d s , B a p o r f lo l  
f r I n t ' i n | irW fid e T  19% ) * ■ pp * 2*3*

3
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s ta g e  o f  grew tt%» and  m m  to  th e  e m r i e f i t e * ^  th e r e fo r e ,

I t  I s  d i f f i e u l t  to  ex p re ss  a c tu a l  amounts o f  w a te r  needed 

.la  t i m a t i l i i t i r e  t e r a s . 2** Mr A rthur 3 . Mason* fo rm erly  

teeh iiiem i m i t l s e r  to  O ff ic e  o f  A g rit« Z t« r» l Experim ent 

S ta t io n  a t  M o f l i H t i f  believe©  t h a t  eree#  which norm al

l y  r e c e iv e  I t s #  tliaa  60 in ch es  o r  i a  ex c ess  o f  i f  in ch es 

o f  annual r a i n f a l l  a re  u n fa v o rab le  f o r  th e  grow ing o f  th e  

Mod Spanish  v a r i e ty  o f  p in e a p p le s  l a  f  e e r i e  Meo»

S ig n if ic a n t  f a c t#  M r#  been 4*t*r*lae&  b y  'tto Puerto 

l i c e  A g r ic u l tu ra l  M p e r ia e t t t  s t a t io n  pertai.iiAiig te  r a i n -  

f a l l  and tsN pesuiar* o f  th e  Pineapple A rea. f r u i t  mature© 

much Mower a t  eXeemtleae of 1*300 to  I *§00 f e e t  th an  a t  

•d o ta tion *  o f  1§0 to  >00 fo o t#  r e g a rd le s s  o f  ©eason. N on*  

o r  or# p in e ap p le  p lant®  l a  th e  oeeatm l lowland© grow mere

^5lla f io o o o s . 'l^ o ^ d #  where o l lam t i e  e e o d ltio tts  a r t  
s im i la r  to  th o se  f o a td - i a  -Hi# p in e ap p l e-produeing area® 

;,.of Imwmli*. th e  Smooth Cayenne v a r ie ty  I s  g ra m  in  a dim** 
t r l e t ; r e c e iv in g  abou t ^5 la e h e #  o f mmml r a i n f a l l .  l a  

;- Hawaii* optlffiBus co a d itlo fto  p r e v a i l  where 'annual r a i n f a l l  
- i s  between #5 aiid 0 - ,  tech#*-: w ith  $ s» rk # 4  \mbd r e g u la r  

d ry  season w hich perm its- th e  f r u i t  to  r ip e n  p r i o r  to  
luurireet* Coot and Chem* lf% 9t p» 3* %  e o n t r a c t# F m r to  
M oo $ m p # r  doom n o t have a  marked d ry  ©©amen, which ap
p e a r s  to  to® one o f  th e  feesio d i f f i o o l  t i e s  in  o b ta in in g  
h e a l t h i e r  p la n ts #  h ig h e r  y ie ld s#  and In  com batting  p e s ts  
and d i s e a s e s . .

^ ^ e r i a e a t s  conducted  by th e  A g r ie o lt t t r a l  A d ju s t-  
m eat A d m in is tra tio n *  F r u i t  and V egetab le  Branch o f th e  
Bureau o f  A g r io n ltu ra l  M o u m k m  a t  $mmtm I s a b e l la  in 
I f  33- • re v e a le d  t h a t  te d  Spanish  p in e a p p le s  co u ld  n o t 
bo' grown mueeem©fully w ith  loam than 35 in ch es o f ra in 
f a l l  w ithou t .Irrigation* Hie la rg e  Cmberem v a r ie ty *  
however# mm to® grown in  l o c a l i t i e s  r e c e iv in g  l e e s  than  
31 in o h es o f  r e ta lh l l*  Nr* Juan tarre# l a r g e s t  G abeseu  
grower' I n  th e  La Ju s  V a lley , s t a t e s  t h a t  in  M s ex p e rie n c e  
I n  growing iM s  v a r ie ty  £§ to  55 in c h es  o f  manual r a i n -  
f a l l  i s  optimum.



slo w ly  s a d  f r u i t  m atures m m  slow ly  t a r i n g  th e  win to r  

m onths than  In  s u n t ? ;  t h i s  I s  egpeo t a l l y  n o t ic e a b le  when 

th e  r a i n f a l l  l a  asroep tio fia lly  Imavy d a r in g  th e  c o o le r  

m onths. th u s ,  I t  i s  re a so n a b le  l a  a t m #  from n b a t M o 

noon s ta te d  th a t  th e  h ig h e s t  y ie ld s  a r e  - o b ta in e d  on th e  

In la n d  m argins o f  th e  c o a s ta l  low land a dm* to  f a v o ra h ls  

tamp o ra to r  a and r a i n f a l l  averages*

..Flmemppl** r e q u ire  a l3-*a©nth growing p e r io d ,  a« do 

many o th e r  im p o rtan t o a th  ©rope p w  on th e  i«lmn&j th e  

M g ie s t 'y ie ld s *  however* ay* o b ta in e d  In  y e a rs  when th e  

t o t a l  m onthly r a i n f a l l  d o ts  no t exceed 3*5 in ch es d a r in g  

th e  h a rv e s tin g ' t e a t  on t f a b le  J  and f i g .  3 }* D aring th e  

d r i e r  months# no rm ally  F ebruary  and. M r  oh, when p in e a p p le s  

a r e  reach in g  a  f i n a l  s ta g e  o f  m a tu rity #  av e rag e  m onthly 

r a i n f a l l  ran g es  tr m  3 to  5 . inches*  D aring th e  w e t te s t  

m onths, norm ally  d u ly , A agost, and Sepfemt>*r, when th e  

h o ik  o f  p in e a p p le s  a r e  planted* av e ra g e  monthly r a i n f a l l  

v a r ie s  from 5  to  i  im h e * , However, the r e l i a b i l i t y  1m 

r a i n f a l l  i s  u n c e r ta in  tr m  y e a r  to  y e a r  and from season  

to  aaaaoik.^S Mmm&Xm r a i n f a l l  d a rin g  th e  h a rv e s t in g  

seaso n  o r  d e f i c i e n t  r a i n f a l l  d a r in g  th e  p la n t in g  season

, ^ ^ D u r in g  th e  main p la n tin g  p e r io d  av e rag e  m onthly

fm in fa l l  f o r  )iaauat£, fm th e . h e a r t  o f  th e  P in e a p p le  A re a ,' 
a,;% cd .fen*, dun#* $.jx Inch*# f o r , A l y ,  and  h*fo

.‘lad h e*  f a r ;'M ^ ia f 't f h h l#  >)* tm 1950#" " fo r th e  correspond* 
l a g  th re e  m onths, "the t o t a l  r a i n f a l l  was 2 *7S» 5 *2 3 # and 
1 .9 3  inches#  reap # © liv e ly . { C o n su lta tio n  w ith  r e p r e s e n t
a t iv e s ' o f th e  t .& . f e a th e r  Bureeu, San Juan S ta t io n ,  Hay
3» 199U J M
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a l a o s t  in v a r ia b ly  r e s u l t s  in  reduced  y ie ld s  and o o a ts Ion-

a l l y  complete orop  f a i l u r e s .

The much fe a re d  and. dreaded h u rrican e*  u s u a l ly  accom

p a n ie d  by excess ive  r a i n f a l l  t commonly occur a n ea r  t in e  o f 

g e n e ra l  p la n t in g s  On th e  average , h u r r ic a n e s  s t r i k e  some 

p a r t  of Puerto  s lcn  once n e a r ly  every fo u r  y sa rc  ( t a b le  

*0 . b lu e t  the h u r r ic a n e  season occurs  in  l a t e  summer o r  

e a r ly  autumn (m id-Ju ly  th rough  O ctober) , most p in e a p p le  

growers a re  c i t h e r  p lan tin g , t h e i r  f i r s t  crop or th e  crop 

p la n te d  the  p reoced ing  y e a r  i s  well ro o te d  and, th e re fo re *  

the  s tro n g  winds do- n o t norm ally  d e s t ro y  the crop com

p l e t e l y .  However, the  t o r r e n t i a l ,  downpours of r a i n  f r e 

q u e n t ly  f lo o d  many of th e  low lands, r e q u i r in g  th e  r e s e t t i n g  

of  p la n ts  in  new f i e l d s  and s t r a ig h te n in g  up of th e  one- 

y e a r  o ld  p l a n t s . 2?

With the  p in e a p p le  in d u s t ry  g ra d u a l ly  moving ou t o f  

th e  f o o t h i l l s  onto th e  c o a s ta l  low lands , damage from 

h u r r ic a n e s  w i l l  d o u b tle s s  become more s e r io u s  in  y e a rs  

to  come. Hie g r e a t e s t  h u r r ic a n e  damage in  a l l  o f  Puerto  

E lco  over th e  p a s t  75 y e a rs  has o cc u rred  on th e  n o r th

^ D u r in g  th e  l$^S-49 c ro p -y e a r ,  cons idered  a normal 
y e a r ,  y ie ld s '“ranged from 10 to  15 p e r c e n t h ig h e r  than  th e  
19^9-50 c ro p -y ea r  which waa too wet o r  th e  1950*-51 crop - 
y e a r  which was c o n s id e red  too dry .

2?
1 I t  i s  e s t im a te d ,  as  a r e s u l t  o f the  h u r r ic a n e  o f 

September 21, 19^9* th a t  100 cuerdae of p in e a p p le s  were 
d e s tro y e d , m ainly by f lo o d in g , th a t  would have y ie ld e d  
in  1950 and 1951.
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s id e  o f  She is la n d  bet m m  H apat! and F a j a r d o .^  la

f u tu r e  c o n s tru c tio n  o f p in e a p p le  © annerlee , pack ing  sheds#
*•

:;tod^*fur«touto*’*'' in v e s to r s  la ,  th e  p ln tiip fsle  in d u s try  must 

welgtT o to e f tf l iy  t o e  h a to rd s  ;i M  lo s s e s  th a t  ©ay be ex

p e c te d  to  ©nsu® a s  a  r e s u l t  o f  th e  feurrle&ne*

S o ils  and b o ll  Mrmkom 
th e  s o i l s  o f  th e  F lu tepp l®  Are* imago trm i low  to  

h ig h  to  f e r t i l i t y .  f io w re r  * l a  g en era l#  to o  p o o re s t  s o i l s  

a r t  found on too  s te e p e r  and tsar© rugged s lo p e s  o f to o  

P in eap p le  Area# owing to  to #  lo o s  o f  to p s a i l  th rough  ero 

s io n ,  and to  eem ston t le a c h in g  o f to e  m in e ra ls  and vege

t a t i v e  m a tte r  a s  m r e s u l t  o f  - h e a v ie r  r a i n f a l l  ( fo e  F ig .

5 ) .

f a b le  7 toows to e  r e l a t i v e  p ro d u c tiv i ty  o f  so to  o f 

to e  m ajor ty p es  o f soil©  ©a to ! to  p in e a p p le s  a r e  grown, 

t o t  p ro d u c t iv i ty  r a t in g s  a r e  based  w holly  ©a av e rag e  

p in e a p p le  yield©  f o r  a  norm al y ea r and under c u r re n t  

p rao tio s©  ©to do t o t  n e o e s s a r i ly  c o n s t i tu t e  ©omparable 

ra tin g ®  f o r  © toer e rep e  grown in  to e  P in eap p le  Area* to  

©toe eases* to e  low f e r t i l i t y  o f  a  g iven  to i l ,  ty p e  nay t o  

o v e r s to t  by p ro p e r  a p p lio a U o n  o f  f e r t i l i s e s  and o th e r  

s c i e n t i f i c  f a m in g  te o h n lfu e s . For t h i s  reason# i t  i s  

d i f f i c u l t  to  determ ine p r e c i s e ly  to e  number of ouerda© 

w ith in  to e  F in eap p le  Arm t h a t  i© s u i t a b le  f o r  p in e a p p le

2% rost u n p u b lish ed  re c o rd s  made a v a i la b le  to  to e  
w r i te r  by to® II* S* Weather Bureau# San Juan S ta tio n #  
dune 5# 1951 .)
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SOIL EROSION IN THE PINEAPPLE AREA
(Generalized)

SAN JUAN

Dorado!'Arecibo;
h a k e  x\>  

T o r tu f /u e r o
:Barceloneta;

:V ega Baja

„Toa Baja

d /e g a  Alta

Bayam6n
roa Alta

Corozal

DEGREE OF SOIL EROSION IN THE PINEAPPLE AREA 

(Area delim itation approxim ate)

No apparen t acce le ra ted  erosion: 70 ,400  cuerdas (25* of total area'

S light sh ee t erosion, 0-25* of top soil removed: 72 ,325  c n e rd a s  (26* of to ta l area)

M oderate sh ee t erosion, 25-75* of top soil removed: 71 ,000  c u e r d a s  (25* cf total area)

Severe sh ee t erosion, m ore than  7 5*  of top soil removed and  very s l igh t  removal 
of subsoil: 24 ,725  cuerdas (9* of total area)

Severe sh ee t erosion with occasional gullies, rnore (Iran 75* of tup soil m id  less 
than 25% of subsoil removed: 2 1 ,950  cu erd as  (8* of total area)

U ndifferentiated erosion including urban areas, lakes, m arshes, floodplains, 
terraces, etc.: 19,000 cuerdas (7* of total area)

lsnsr
f c u tn fr  cq u ifi 0 .9 7 1 2

Miles

Source: Puerto Rico Soit Conservation Service, U SD  A, 1950 
Compiled by William W. Burchfiei66° 4 5 ' 66° 30 '

Fig. 5 —Soil Erosion in the Pineapple Area.



TABLE 7

SOILS OF THE PINEAPPLE AREA BEST SUITED TO PINEAPPLE PRODUCTION, BY TYPE, PF
AREA, AND COMPETING CROPS®

DUCTIVITY RATING

Symbol
of

S o il
S o il  Typeb P ro d u c tiv ity

R ating0

T o ta l Area 
( in  Cuerdas) 

(approx .)
P rin ip a l  Competing Crops

Ah A guadilla loamy sand 55d (10)* 772 Cocon t s ,  g r a p e f r u i ts .
Ac A lm irante c lay 70 (7) 1,845 Cane, su b s is te n c e  cro p s.
An Alm irante sandy c lay 60 (9) 1,940 o.
Af A lm irante f in e  sandy loam 50 (11) 641 Grape r u l t ,  su b s is te n c e  crops
Be Bayamon c lay 85 (4) 2,241 C&ne, su b s is te n c e  c ro p s.
Bf Bayamdn f in e  sandy loam 85 (4) 7,317 o .
Bs Bayam6n sandy clay 90 (3) 2,175 o.
By Bayamon sandy c lay  loam 90 (3) 1,384 o .
Cc C a ta lin a  c lay 75 (6) 2,317 Coffe , bananas.
Cc C a ta lin a  c la y , le v e l  phase 85 (4) 515 Gener 1 c ro p s.
Ec Espinosa c lay 70 (7) 1,450 Cane, su b s is te n c e  cro p s.
Ey Espinosa sandy c lay 75 (6) 6,623 o.
Lc Lares c lay 75 (6) 2,575 C offe , su b s is te n c e  cro p s.
Mo Moca s i l t y  c lay  loam 75 (6) 1,845 Cane.
Sc Sebana Seca c lay 55 (10) 3 ,914 o.
Vc Vega A lta  c lay 70 (7) 395 Cane, s u b s is te n c e  cro p s.
Vc Vega A lta c la y , heavy

s u b so il  phase 70 (7) 1,450 o.
Vm Vega A lta  sandy c lay  loam 75 (6) 1,516 o.
Vm Vega A lta  sandy c lay  loam, heavy 70 (7) 515 o.

s u b so il  phase
vy Vega A lta c lay  loam 75 (6) 1,895 o.
vy Vega A lta c lay  loam, heavy

s u b so il phase 70 (7) 1,252 0.

T otal 44,397

aSource: Adapted from R.C. R oberts, S o il  Survey o f P u erto  Rloo (Washington
O ffic e , 1942), pp. 180-183 and 392-407. S l ig h t  m o d ific a tio n s  have been made w it 
r a t in g .

bS o il types on which p ineapples a re  seldom grown, s o i l s  which y ie ld  le s s  t h

Government P r in t in g  
regard  to  p ro d u c tiv ity

and s o i l s  in  which in s u f f ic ie n t  a rea  i s  known to  d e f in i t e ly  a s s ig n  a r a t in g  a re  

cSee G lossary .

^A crop y ie ld  of 350 c ra te s  or over of p ineapple  per cuerda i s  e q u iv a le n t t«

eBased on a r a t in g  o f 1 to  11. A r a t in g  of 1 re p re s e n ts  the  most productive 
l e a s t  p roductive .

^Phase i s  th a t  p a r t  o f a s o i l  type having minor v a r ia t io n s  in  c h a r a c te r i s t i  
in e s s ,  o r a c c e le ra te d  e ro s io n .

225 c ra te s  p er cuerda, 
m e ra l ly  o m itted .

a base o f 90. 

s o i l s ,  and 11 to  th e

i such as r e l i e f ,  s to n -



m

p ro d u c tio n  either  w ith  a  s ta n d a rd  crop  r o ta t i o n  p la n  o r  

w ith  p ra c tic e ®  la  whleh p in e ap p le s  a r e  p lanted  y e a r  in  

a n t  year o u t a n  th e  same s o i l s .

more rugged s e c t io n s  o f th e  P in eap p le  Area a r e  occup ied  

p r im a r i ly  toy Maeara iH t ) , C ia llto ®  ( 01} , and a s s o c ia te d  

ty p e s  o f  brown* r e t  o r  p n rp l la h - re d  c o lo r .  theme s o i l s  

a r e  h ig h  in  perm eable c la y  a n t ' low i n  g i l t  and sand , 

th e  s i l i c a ■ c o n te n t i s  low* "hat th e  i r o n  a n d '* la a g tttu r  

c o n t e n t l s  h ig h . Cur f a s  e  soil©  m e  f r ia b le *  s o ld ,  and 

r e a d i ly  w orked, Hie su b so ils*  f o r  th e  e a s t  p a r t*  a r e  

e e ry  mold* h e a fy fi.and pens& ihle* m l  m e  ad eq u a te ly  

d ra in ed *  In  g en era l*  th e s e  s o i l s  a r e  s u b je c t  to  sheet, 

e ro s io n . C ia l l to *  s o i l s  a r e  e s p e c ia l ly  w ell ad ap ted  

p h y s ic a l ly  to  many crops* tout, owing to  a d e fic it® o y  in  

chem ical e lem e n ts , moh a s  ts&gnesiu®, phosphorus, and 

to  t h e i r  m g g ed  r e l i e f ,  and g e n e ra lly  to  t h e i r  in a c c e e s -  

t h i s  lo c a t io n s ,  co m p ara tiv e ly  few  le p e r  t e n t  cash  c rep e  

a r t  g ro w n .^  to r  th e se  re a so n s  Hi* d a l l i e s  s o i l s  h a re  

bean o m itted  a® p insapp le-p ro& ucing  s o i l s  from f i g .  6 

and fa b le  7 »

l a r e s  ( to )  and lo co  (Mo) s e r ie s *  a r e  ty p ic a lly  dart:, 

st ick y #  p l a s t i c ,  heavy c la y  su rfa c e  so il®  and p l a s t i c ,  

d eep , heavy s u b s o i l ,  mad they  a r e  co m p ara tiv e ly  d i f f i c u l t

;aed t o l a M . l*&rge p o r t io n s  o f th e

a o f th e  F o o th i l l s . thoao s o i l s ,  such a® th e

29R.C. Robert*, X9%2» pp. 151-193, 2 1 > 2 l4  and 2M -
*
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SPECIF C PRODUCTIVITY RATING  
IN THE PINEAPPLE AREA

(Generalized)
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Fig. 6 —Soil Productivity in the Pineapple Area.
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TABLE 8

YIELDS OF PINEAPPLES AND OTHER CROPS PER CUERDA IN PUERTO RICO®

Crop U nit Lowest
Y ieldsb

Average
Yields®

H ighest
Y ields

L o c a lity  o r S o il  Types

Pineapples® C rates^
Tons

200.00
7 .0

300.00
10.50

500.00
17.50

G en era lly  h ig h e s t y ie ld s  
o b ta in ed  in  m u n ic ip a l
i t i e s  of B a rce lo n e ta , 
Vega B aja .

Sugar Tons 1.80 3,75 7.80 H ighest average f o r  au
tumn and s p r in g  p la n tin g s  
and ra to o n s  in  s o i l s  o f 
San Anton, F ra te rn id a d , 
e tc .

Tobacco O vt.8 4.00 7 .14 20.00 Y ields on Toa and Estaclo] 
s o i l s .

Coffee Cut. 0 .60 1 .64 6.00 Y ields from "La C arm elita  
farm o f th e  A g r ic u ltu ra l  
E x tension  S e rv ic e .

P la n ta in Thousands 8.00 13.30 18.00 Y ields on well-managed 
p la n ta t io n s  in  C orozal.

®Source: Harvey S. P e r lo f f ,  P uerto  R ico’s Economic F u ture  (Chicago:
U n iv e rs ity  o f Chicago P re ss , 1950), p . 327.

^Crop f a i lu r e s  a re  no t co n sid e red .

cThe average y ie ld s  in  1942 a re  used as b ase . In s u la r  Department o f 
A g ricu ltu re  and Commerce r e p o r ts  1942 as ty p io a l  y e a r .

^Y ields in  experim en tal p lo ts  and sm a ll-s iz e d  p la n tin g s  n o t in c lu d ed .

eRed Spanish  v a r ie ty  o n ly .

*Crate i s  e q u iv a le n t to  70-pounds n e t .

^Hundred v e i g h t .
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Occupying widei f  

sc a tter ed  b e l t s  throughout the C oastal leiclJUBd* a t*  such 

t o l l  s e r ie s  a s  the Safeana Ceos (So) and Almirante (A® and 

A t) . Ibey are  fin@-t®xtune& and# th e r e fo r e , d i f f i c u l t  to  

c u lt iv a te  because o f th e ir  heavy* s t i f f  nearly  im perasable 

su b so ils*  Subsoil o f Safcans fees*  fo r  example* begin iiliig  

a t  approxim ately 1- f o o t ,  c o n s is ts  o f  p la s t i c ,  s t i f f  sandy 

o la y  th at forms a *bar&-p«n*. S o il i s  g en era lly  w s n lte d  

fo r  p la n ts  th a t have deep r o o t system s. Both the Sabana 

Seta  and A la ira n te  a er ie s , a re  c o s t ly  to  c u lt iv a te ,  sus

c e p t ib le  to drcmgbt* and rep a ir s  heavy a p p lie s lio n s  of 

f # t l2 1 a s r < ln  order to  ob ta in  msdibor# re tu rn s. Although 

"cede p ineapples are  grown m  th e se  s o i l s *  the r e la t iv e  

p ro d u c tiv ity  i s  low#

and fa b le  ?» i t  ean been seen th a t  appro** 

im s te ly  44*to o  cu erd as o f  l a n d , ^  e a s p r la lu g  31 s o n  type#* 

a re  b e s t  s u i te d  to  p in e a p p le  p ro d u c t io n  w ith in  the  P in e

ap p le  A rea, s o i l  ty p e s  os which p in e a p p le s  a r e  seldom 

grown* s o i l s  which have s p e c i f i c  p r o d u c t iv i ty  r a t in g s  o f  

l e s s  than  §0 * and s o i l s  ! n which i n s u f f i c i e n t  a re a  I s  

taew n to  d e f i n i t e l y  a s s ig n  a r a t in g  a r e  g e n e ra lly  om itted ., 

th e  w r i te r  conc ludes t h a t  o n ly  abou t 16 p e r  c e n t o f  th e  

t o t a l  P in eap p le  Area i s  s u i ta b le  f o r  p in e a p p le  p ro d u c tio n .

3®Iii F ig . 1 , the  fo llo w in g  f a c t o r s  were eva luated*  
( 1 ) s p e c i f ic  p ro d u c t iv i ty  r a t i n g ,  (2 ) s o i l  o h a r& o te rts -  
t i c s ,  {3 ) e le v a tio n *  and (4 ) annual r a in f a l l *
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fbe Fln@apple Area# l i k e  eth er  s e c t io n s  o f P u erto  

E lo o , has n o t escaped co n tin u ed  t o l l  abases* % ® cla llied . 

farm ing w ithou t ad eq u ate  p ro v is io n s  f o r  conserving th e  

t o l l 1® p r o te c t iv e  q u a l i t i e s  has been th e  g en e ra l p r a c t ic e  

fo llow ed* n o t o n ly  In  th e  p a s t  f i f t y  y e a rs  o f com m ercial 

p in e a p p le  p ro te c tio n *  b u t a ls o  th ro u g h o u t n e s t  o f  th e  

fo u r  proceeding c e n tu r ie s .  C onsequently , sh e e t e ro s io n  

h as  g r e a t ly  d e p le te d  v a s t  a r e a s ,  e s p e c ia l ly  In  th e  cen

t r a l  and so u th e rn  portion©  o f S e ro sa l and Bayamte (See 

f i g .  5 ) .

I t  was n o te d  from f i e l d  o b se rv a tio n  th a t  sh e e t ero 

s io n  was s o r e  s e r io u s  In  c e n t r a l  S e ro sa l th an  in  any 

o th e r  p e r t  o f  th e  P in ea p p le  A rea. A lthough th e  a c tu a l  

amount o f top  so 11 removed in  t h i s  s e c t io n  may m t  be 

n e a r ly  a s . g r e a t  a s  In  th e  m ere m ountainous s e c tio n  to  

th e  south* th e  harm r e s u l t in g  from e ro s io n  la  more l a s t 

ing* E rosion I s  more s e r io u s  In  c e n t r a l  Coro s a l  th an  

e lsew here  m ain ly  because th e  r a i n f a l l  1® s u f f i c i e n t  to  

encourage farm ing  o f  th e  h i l l s id e ® . Here numerous, 

sm all farm s a r e  devo ted  to  c l e a n - t i l l  c ro p s , suet* a s  

to b a c c o , p ig eo n p ees , and b ean s . Along the  so u th e rn  mar

g in s  o f  Coreaal* where th e  annual r a i n f a l l  i s  c o n s id e r

a b ly  h ig h e r and th e  s lo p e s  steep er , I t  would appear th a t  

s h e e t  e ro s io n  would be th e  m ost se v e re  o f a l l*  b u t t h i s  

l a  n o t th e  case* Mere v e g e ta t io n  grows m  q u ie t ly  and 

d e n se ly  th a t  th e  fo rc e  o f  ru n o ff  I s  checked and th e  s o i l  

g ra n u le s  a r e  h e ld  to g e th e r  by th e  p la n t  r o o t s .
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The S o il  JBroelon Map o f the Pineapple Area (P ig  5) 

r e v e a ls  th a t#  wherrne l e e s  than 25 p e r  c e n t o f  the top  s o i l  

lias hem reaoved  f r o a  approx im ately  e n e -h a lf  o f th e  F in e -  

ap p le  A rea, between 25 and 75 Per s e n t  o f  th e top s o i l  has 

been renoved In  th e  rcn&l&der o f me is la n d *  ex c ep t f o r  

s c a t te r e d  l o c a l i t i e s *  t h i s  i s  a  p o s i t iv e  in d ic a t io n  th a t  

th e  P ineapp le  Area s t i l l  c o n ta in s  mme o f  th e  b e s t  a g r i 

c u l tu r a l  lan d  to  he found on th e  e n t i r e  is lan d *

F o rtu n a te ly  #. th e re  i s  e o a p a ra tlv e ly  l i t t l e  g u lly  

e ro s io n  in  th e  Pineapple. Area* Sheet e ro s io n  i s  m ost 

s e v e re  in  c e n t r a l  Coro s a l . t h i s  i s  p e rh ap s  one of Vm 
n a j o r  u n d e rly in g  c a u s e s . f o r  th e  g rad u a l s h i f t in g  of p in e 

a p p le  p ro d u o tio n  mrthmirtl during  th e  p a s t  decade .

A ccording % the a n il Survey of P u e rto  S im  r s p o r t  

on C a ta lin a  and r e l a t e d  s o ils #  sh e e t e ro s io n  does n o t r e 

does th e  y ie ld  o f p in e a p p le s  n e a r ly  a s  much a# i t  does 

th ose  of o th e r  c ro p s com peting f o r  th e  a w e  lend* With 

th e  a p p lies  t io n  o f  l a r g e  q u a n t i t i e s  o f  p ro p er f e r t i l i s e r *  

• th e  p ro d u c tio n  o f p in e a p p le s  m  s o i l s  w ith  a  s ix - in c h  

rnmtfim 's o il  i n  only  s l i g h t l y  h ig h e r , than: on -so ils  w ith  

a deep s u b s o il  b u t w ith  l i t t l e  o r  no s u r f  se e  s o i l*  , 2!

M s p i t e  of th e  absence  o f many sand g ra in s  I n  th e  

more c layey  s o ils *  p a r t i c u l a r l y  th e  C a ta l in a  (Co) and 

s im i la r  s o i l s  o f th e  f o o t h i l l  R egion, th e re  i s  o o ap ara - 

l i v e l y  l i t t l e  ev idence  o f s e r io u s  g u lly  erosion*  Casp&re

3%*$* Roberta# X9**2» P* 113*
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F ig u re s  5 mad 6 » Xatwoade d i tc h e s  .fu r th e r  f a c i l i t a t e  

r a p id  d ra in a g e , mm  on slope®  ra n g in g  trm  ^5 to  60 p e r  

c e n t .  I t  i s  a  g en e ra l p r a c t i s e  in  th e  mere rugged foot** 

h i l l s  to  p la n t  p ineapple®  w ith  th e  c o n to u r  o f  th e  la n d , 

r a th e r  than  w ith  th e  slope#  (S e t F la t*  I ) ,  in  mmf 
field® . I t  would h e  advantageous i f  mm. of th e  d i tc h e s  

were c o n s tru c te d  a ls o  a long  the  co n to u r o f th e  lend*

These d i t t o s  would a®rve to check th e  ru n o ff  fo llo w in g  

heavy r a in s  b efore  th e  water ha# tim e to  g a in  s u f f i c i e n t  

speed  and fo rc e  to  remove th e  lo o se  s o i l  p a r t i c l e s .

Of a l l  a o i l s  found  in  th e  F o o th i l l  ftcglcxi, t  he Moca 

(Mo) and L a r ts  (Lo) a r e  a o s t  v u ln e ra b le  to  g u lly  erccton , 

a s  they  c o n ta in  a  h ig h  r a t i o  o f  sand particle® *- On th e s e  

so il® , e s p e c ia l ly  th e  Mooa.» g u l l i e s  two to  th re e  f e e t  

deep have developed w ith in  a  period  o f  1##® than th r e e  

month®, % ca  so il® , b e in g  h ig h ly  p l a s t i c  In  c h a ra c te r ,  

n e c e s s i t a t e  p in e a p p le  beds to  be c o n s tru c te d  s ix  to  tw elve 

in c h es  high# thug  f a c i l i t a t i n g  the fo rm a tio n  o f g a llic ®  

and a cce lera ted  e ro s io n ♦

5* '^h® P in eap p le  F ia a t

The p in eap p le , Ananas oocoeaa , 1® a  a  ©saber o f  th e  

fa m ily  B ro o e lla o e a e . There a r e  fo u r  specie®  of th e  genu® 

Ananas and one in  th e  c lo s e ly  re la te d , genu® Pacudanancg. 

•B oth  genera have c o l le c t iv e  f ru i t® , which serve® to
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d i f f e r e n t i a l *  the® from the o th e r  gen ere o f  %he 

B roee llaoea**  * ^

The mmm knmm In c lu d e  th ro e  specie©  of w i l t  

3 lneappl es^ b r a t f  e a ta s  tL ln & l.)  Schulte® , Ananas so Idea 

(B ak.) L.B. 3^1 th , a n t e r e o t lfo l lu s 1 .9 .  Smith— a n t  

Qomoem (L .) l i r f .  which o oap rltes th e  eotoMfrelalljr 

c u lt iv a te d  v a r ie t ie s  of p in e a p p le . The Ommem may he 

d i f f e r e n t i a t e s  from the., th r e e  .wild sp ec ie*  o f the gaums 

in  th e  fo llo w in g  ways! f i r s t ,  the  fr o  i t s  a r e  m ostly  seed 

l e s s .  Secondly, th e  s i s *  o f th e  f r u i t  i s  ooweoiily l a r g e r  

and mntmlm  © o sp a ra tlv e iy  l a r g e  amount o f  p a la ta b le  

f l e t h .  T h ird , the f l o r a l  to a s ts  a r e  v e ry  inconspicuous 

in  the m ature f r u i t  an d  do n o t mmpl a t e l y  oover th e  apex 

o f  th e  ©wary.

In appearance# t h e  c u l tu r e  p in e a p p le  remmhlee th e  

l i l y #  th e  a g a te , o r even sons o f  th e  yuccas. B elonging 

to  th e  to o m eliad * , th e  p in e a p p le  p l a n t  mn ab so rb  nu

t r i e n t  o o n s tltm e n ts  th rough  i t s  l e a f  a n t l i  and lo n g -  

b a rb ed  and b a rb le s s  bayonet l i k e  le a v e s  th a t  p ro tru d e  

from turner©** w horls on th e  main s ta ll:*  This b ie n n ia l  

p la n t  p roduces le a v e s  30 to  lK> inched In  le n g th  and two 

and o n e -h a lf  In ch es i n  w id th  a t  th e  b a s e , ta p e r in g  to  a  

p o i n t .  The h e ig h t o f  th e  p l a n t  ran g es  fro® tw© to  s i s

C o llin s*  *11 s to r y ,  T&voaoay m& C u ltu re  o f  
th e  P ineapp le#*  1oonoalc Botany. f o l .  I l l  (hew Xesfct 
lew fork Betasieiff'lSM anrW es*, If%9)» p. 337*



f e e t ,  dspcM tmg on th e  f e r t i l i t y  o f th e  s o i l  ana o th e r  

f a c t o r s .

Boring th e  f i r s t  y ea r o f  growth th e  p la n t  s to r e s  up 

s ta r c h  in  th e  th ic k  © en tr# l a x le  f o r  th e  p ro d u c tio n  o f 

th e  Im fle re se sm e e * ^  B iffe rem tia tio m  ©ommestly o ccu rs  Hi 

autum n, b u t th e  bud i s  mot v i s i b l e  u n t i l  about $0 days 

l a t e r  th e  in f lo re s c e n c e  I s  borne a t  th e  apex o f  m e  

p la n t  a x le  and te rm in a te s  th e  v e r t i c a l  growth o f  th e  

p la n t*  f r u i t s  m ature in  f o u r  o r  s ix  months a f t e r  d i f f e r 

e n t ia t io n *  th e  c o re  o f  th e  f r u i t  I s  a c o n tin u a tio n  o f 

th e  pen&uole, and a t  th e  to p  o f  th e  f r u i t  a r e  c lu s te r e d  

v e g e ta t iv e  shoo t s known ae  * crowns11. ̂

AceordJrng' to  y*L* d o llim s , I t  h as  been proved m a t  

a  d ec re ase  o f  rough ly  10°F . mmn m ight tem p era tu re  d u rin g  

th e  c o o le r  seaso n  i s  th e  p rim ary  env ironm ental f a c t o r  in  

c a u s in g  th e  change from a 1 e&f-pro&u©ing a p ic a l  stem m arl-  

stem  to  a flow -fo rm ing  m e rle tem * ^  Seasons! d i f f e r e n c e s

^ I n c lu d e s  g e n e ra l arrangem en t, mode o f developm ent, 
and  d is p o s i t io n  o f  th e  f lo w e rs  on th e  ax is*  th e  p in e a p p le  
b e lo n g s t© th e  in f lo r e s c e n t  ty p e  known a© ompltulum, o r  
.head*

^ I h e  p in e ap p le  M e rg e s  from a  p u rp le -c o lo re d  flo w er  
n e a r  th e  © enter o f  th e  p la n t  on a s h o r t ,  b r ig h t  rod  
s ta lk *  f lo w e r la g  p e r io d  c o n tin u es  f o r  approx im ate ly  
th r e e  weeks in  Puerto R ico .

35s#© G lo ssa ry .

3% hlii i s  p ro b ab ly  th e  res son pineapple p la n ts  a t  
e le v a t io n s  of 1 ,200  to  1 ,500  f e e t  develop  h e a l th i e r  ap
p ea ran ce  f o r  a given v a r ie ty  compared to  p la n ts  a t  low er 
e le v a tio n s*  a lth o u g h  th e re  i s  no c o r r e la t io n  between th e  
sis©  o f th e  m atured f r u i t  w ith in c re a se d  e le v a t io n .
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in  le n g th  o f day In  l a t i t u d e s  where pineapple®  grow m  

to  have U t i l #  in f lu e n c e  in  H o n o r  p ro d u c tio n .

the p in e a p p le  f r u i t  i s  composed o f  a number of In

d iv id u a l ta r e y -lifc s  f r u l t l e t e , each a t ta c h e d  to  the  

c e n t r a l  a x is  c o re , and fu se d  on a l l  aide®, to  a d ja c e n t 

f n i l t l f t i  o r  to  th e  s h e l l  i t s e l f  • th e  number o f  f r u i t -  

l e t s  depend upon th e  e l s e  and v a r ie ty  o f  th e  f r u i t ,  rsm§» 

lu g  from 110 to  180 in  the l a r g e r  v a r i e t i e s  sneti as  the  

Smooth' Cayenne and Caheaona to  l e e s  than ICO f r a I t l e t s  

f o r  th e  B et Spanish* th e  s h e l l  co v erin g  th e  f r u i t  i s  

eeapased o f th r e e  th ick en ed  f le s h y  s e p a ls ,  th e  f le s h y  

b r a c t s  p a r t i a l l y  co v erin g  the se p a ls  o f each f r u l t l e t .

In th e  c u l t iv a te d  v a r i e t i e s  o f  p ineapp le#  seed*

1 # sen ess  i s  due in  p a r t  to  a e l f -  Ineompa t l b i l  i  ty  which 

i s  n o t p re se n t. I n  th e  se fd -p ro d u e in g  w ild  .v a r ie tie s*  

V iab le  seed s ©m  M -# h ta in e d  in  s e e d le s s  v a r i e t i e s  by 

a r t i f i c i a l  cross., p o l l in a t io n *  th e  hummingbird i s  be

l ie v e d  to  be o n u o f - 'th e  p r in c ip a l-s tt& m s 'o f n a tu ra l  c r e s s  

p o l l i n a t i o n .  • I f  th e s e  b i r d s  a re  p re v a le n t  th e  c u l t i 

v a te d  v a r i e t i e s  freq u en tly  produce seeds* b u t th e y  r a r e ly  

do so  in  c o u n tr ie s  where t h i s  ty p e  o f  b ird , a r t  met p re s 

ent*1. 37 Although se ed s , on r a r e  o c c a s io n s , a r e  used  

f o r  p ro p a g a tio n , th ey  re n d e r  b o th  f r e s h  and canned 

pineapple unm arketab le in  th e  United State® ,

1549 , p p . 3%3-3*5.
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6* H is to ry  of P in eap p le  

According'* to  P a rk in so n f § **Theatrum Bo tan  1 c o s41, pub

l i s h e d  in  Ifiao .S* -the p in e a p p le  fcnanag comosus) m i  f i r s t  

■ known to  European e x p lo re rs  In  th e  e a r ly  p a r t  o f th e  s ix *  

; t e e n th  ©emtsry. I t  found growing w ild  >aleng th e  

c o a s t  o f  Santa Crux, in  B raz il*  F e te r  M artyr s t a t e s  th a t

Columbus saw p in e a p p le s  growing on th e  I s la n d  o f Guade

lo u p e  In  1% 93*^ Sarly records of p in e a p p le  cu ltu re- a r e

vague and con trad ictory  • B o ta n is ts  g e n e ra l ly  a g re e , how

e v e r , th a t  p in e a p p le  was a  n a tiv e  of C e n tra l o r  South 

America and was c a r r ie d  in to  th e  West In d ies by e i t h e r  

th e  Carlb or Ar&w&k In d ian s  p r io r  to  1500. I t  was h er#  

t h a t  Europeans f i r s t  t a s t e d  i t s  d e l ic io u s  f r u i t .  In. 

B r a s i l  I t  was c a l le d  by th e  native®  * naff a 8 o r ^ a n a la8, 

and by th e  Spanish  and Portuguese 8p l l a 8 . The nan# p i l a  

was g iven  to  th e  pineapple by th e  Spaniards because I t  

resem bled  in  many re s p e c ts  the p in #  oone ©f Spain ,

Oviedo y  V a ld la , & Spanish  o f f i c i a l ,  i n  1513 w rote 

what i s  b e lie v e d  t© b@ th e  f i r s t  d e t a i l  d e s c r ip t io n  of 

p in e a p p le s  in  th e  Hew World. This e a r ly  w r i te r  d e s c r ib e d  

th r e e  ty p es  o f p in e a p p le s  and p rov ided  In d ian  names f o r  

them. Some were c a l le d  ygrams, o th e rs  boaiana, and s t i l l

3% .w . Johnson, The f in #  A pple. ¥©1. I CW inchester: 
H. ^oolridge P rln t#rs7'TISW l f 1' P*

39*rineappla%  BtieyolepMl& B rita n n io s. V ol. XVII
(Chicagos ^cyclopaedi a ^  .
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o th  crs ra rag u fi. ^ ' The l a t t e r  type. was b i t  t a r  and ac rid #  

b u t th e  aaat was w hite .and Juicy* th a t which th e  n a t iv e s  

c a l le d  yayaea vmu somewhat oblong l a  shape; whereas# th e  

o th e r  tm  types war® ao r#  rounded in  shape, fh© mgmm* 
acco rd in g  to  t h i s  Spanish o f f i c i a l ,  was co n s id e red  to  b® 

th e  b e s t  type  o f  a l l .  I t  a meat bad a y e llo w ish  c o lo r  

and  wan v ery  sw eet and tender. Be n o te d  th a t  la  c e r ta in  

l o c a l i t i e s  g re a t  number® o f  pineapple®  were seen growing 

w ild#  but th o se  grown u n d e r c u l t iv a te d  condition®  were 

© f a  much h ig h e r  q u a l i ty .  On hi® r e tu r n  voyage to  Spain# 

Oviedo y V aldes b rough t a long  a number o f p in e a p p le  

"cuttings*# a l l -  ©f which d ie d  or r o t te d  ®n r o u te ,  I t  

I s  conceivab le t h a t  th e  com m ercial v a r ie t ie s  o f p in e 

a p p le  grown in  P uerto  Rico today developed from one or  

a c r e  of th e  e a r ly  type® w hich Oviedo y V aldes d e s c r ib e d .

Ihrly  u se  o f  pineapple®  was p r im a r i ly  in  th#  t r e a t 

ment of human d is o rd e r s ;  I t  * a ro u ses  th e  a p p e t i t e 11. how

e v e r , long  s in c e  the  days o f  th e  conquistador#® # many 

o f  th e  n a t iv e  p eo p le  have g ra d u a lly  ceased  to  grow t h i s  

f r u i t ,  t h i s  i© perhaps th e  prim ary  reason f o r  th e  ob

s c u re  and vague h i s to r y  o f  th® a r e a l  d is tr ib u t io n  o f 

p in e a p p le  c u l tu r e  f o r  a lm ost fo u r  c e n tu r ie s .

By the  end o f  th e  s ix te e n th  c e n tu ry , p in e a p p le  

p lan t®  had been ca rr ied  by m is s io n a r ie s  and navigator®

Ovitd® y  Yaldes# B la tor la  & dgyal. y; la t e r a l
d# l a  India® . F a r t  2» Booh y . B tte t ir  JflEv I l iB n c io a i"
H l t m S r i B r a n t a , .  R e p rin t 1 9 ^ ) ,  p p . l d S - l t f .
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ki
in to  A fr ic a , China, and fit*  l a s t  l a d le s .  th e  e a r ly  

P o rtu g u ese  e x p lo re rs  appear to  h a re  p la c e d  a dominant 

r o l e  in  in tro d u c in g  th e  p in e a p p le  to  o th e r  p a r t s  o f th e  

world*-' H acapp lea  were p la n te d  on th e  I s la n d  o f  S t.

S e is m  s h o r t ly  a f t e r  1510 , h o t I t  e a t  n o t u n t i l  n e a r ly  

two c e n tu r ie s  l a t e r  t h a t  th e  f i r s t  p in e a p p le  p la n t  was 

In tro d u c ed  in to  Europe.

According to  0 . w. dbhstsom, the .p ineapple w e  f i r s t  

in tro d u c e d  In to  Ehgl&nd by a Hr. Seitbick in  1690# h u t 

m erely  a s  & p la n t  w orthy o f  being  added to  th e  n a t io n a l  

b o ta n ic a l  c o l le c t io n .  By 1712 the  pineapp le p la n ts  num

b e re d  n e a r ly  200# b u t I t  was n o t u n t i l  s ix  y e a rs  la t e r  

t h a t  a Hr. I .  fe len& e, g ard en e r f o r  S i r  Mathew Decker, 

in  Surrey# produced th e  f i r s t  fr o I t  u nder a r t i f i c i a l  

co n d itio n s*  During th e  fo llo w in g  c e n tu ry  the  f r u i t  m s  

e a ten  m ainly  by members o f  th e  ro y a l c o u r ts  and occa

s io n a l ly  served a t  th e  k in g 's  ta b le  on s p e c ia l  c e le b ra 

t i o n s .  By 1620# p in e a p p le s  began to  be sh ip p ed  to  

England as w e ll as to  'countries of c o n t in e n ta l  Europe 

in  con sid erab le  q u a n t i t i e s  f r o m th e  West In d ie s ; th e

^ f h i s  was p o s s ib le  because th e  p in e a p p le  p la n t  
with, p ro p er c a re  can be r e s e t  a t  from th e  ground f o r  
s e v e ra l  so u th s  and y e t  grow when t r a n s p la n te d  in  m oist# 
r i c h  so il*  P in eap p le  p la n t s  may b e  tr a n s p o r te d  g r e a t  
d is ta n c e s  p ro v id ed  t h a t  thsy  a re  tak en  from the ground 
a t  th e  proper s ta g e  o f  growth* p r o te c te d  a g a in s t  s a l t  
sp ra y , k e p t in  cool# w e ll v e n t i l a te d  storage* and hand led  
w ith  extrem e c e re  in  t r a n s i t  * 3©a« e c o lo g is ts  a r e  con
v in c e d  t h a t  t h i s  w orld-w ide d i s t r i b u t io n  was in c id en ta l  
to  th e  u se  o f  th e  p in e ap p le  m  an item  o f food  f o r  th e  
crews on t h e i r  long voyages* th e  answ er, however, i s  
s t i l l  o b scu re .



63

s h o r te s t  p assag e  m s  than  s ix  weeks. This g r e a t ly  l e s s 

ened th e i r  p r i c e d  and ren d ered  thm  s o r t  common.

I t  Is  n e t  d e f i n i t e l y  known when or how the  p in e 

a p p le  f i r s t  reach ed  P uerto  Kioo. According to  h e a rs a y « 

th e  Cabesona v a r ie ty  m a  f i r s t  found growing w ild  a t  

P a l* « ro j* »  a  sm all v i l l a g e  two m%lm southw est of Ln|hs* 

l a  the ..iarljr ^ a r t 'o f  ^*e'n in e te e n th  c e n tu r y .^  The 

Gabesona i s  th o u g h t to  have o r ig in a ted  l a  V enezuela.

■ s h o r t ly  / a f t e r  1800 ̂  a lth o u g h  i t e m i s e '  d o e r , n o t ap p ea r 

’ i n  JEhglleh.l i t e r a t u r e  u n t i l  M%1* shea  i t  was m entioned 

a s  a  Jsst-tMmae v a r ie ty  In  Sngland. Seen though a sc o re  

o r  m o r e  v a r i e t i e s  a r e  gram  today* non® can he tra c e d ' 

f u r th e r  back in  h is to r y  th a n  th e  Cabezona. th i s  is  preb- 

a b ly  due to  th e  f a c t  t h a t  th e  same v a r ie ty  shows d i s t i n c t  

c h a ra c te r i s t ic ®  in  .the- d i f f e r e n t  p a r t s  o f  th e  is lan d *  

F u rtherm ore , new ty p es un d er nm names a r e  c o n s ta n tly  

o r ig in a t in g  fro®  se ed s .

fted Spaaiiih and Smooth Cayenne v a r ie tie s -  were intro**

dtaeed in to  P u e rto  Rico from F lo r id a  In  1905 and 1908#
#

re s p e c tiv e ly *  In  tu rn #  th e  le d  Spanish v a r ie ty  was 

In tro d u c ed  in to  F lo r id a  fro® Cuba in  I 860 by Beniamin

P in e a p p le s  were so ld  a t  f r u i t  s ta n d s  in  London 
d u r in g  th e  summer month# f o r  o n e -h a lf  to  one crown each#
o r  a t 'tw o  s h i l l i n g s  a pound.

•M.S. Dw.rt.eot of tgrlonlture, Plneoopl. O o » ^
^ r S S r w E ; .  S S i ^ . " &  ‘



m

l-ak .tr. I t  I s  no t d e f i n i t e l y  known when ana by whom f i r s t
kk

in tro d u c e d  th e  Smooth Cayenne In to  th e  U nited S ta te s .

7 . Ih r ly  Growth, Dev e la p a e n t, and Changing S tru c tu re  

U nlike c o f f e e ,  su g a r, and tobaooo growing , commercial 

p in e a p p le  p ro d u c tio n  In  P u e rto  Moo I s  eom paratively

new. **5 p r io r  to  th e  tu rn  of th e  tw e n tie th  c e n tu ry , p in e 

a p p le  p ro d u c tio n  was so in s ig n i f i c a n t  th a t  no o f f i c i a l  

re c o rd s  were m a in ta in ed  w ith  re g a rd  t o  a re a  p la n te d , 

y i e ld s ,  v a r i e t i e s ,  r e tu r n s ,  e tc*  P in eap p le*  were grown 

c h ie f ly  In  sm all p a tc h e s  f o r  hone consum ption, In  y ea rs  

o f  h ig h  y ie ld ,  th e  fa rm er would c a r t  a  wagon^load to  Ian  

Juan o r  Kayagiiee. in  hope th a t  he m ight m arket h i s  f r u i t  

to  son# f r u i t  d e a le r  o r  to  a sh ip p in g  crew s to p p in g  lo n g  

enough to  p u t  aboard, food  supp ly  f o r  a long  voyage.

A ccording to  P a r r e l t , ̂  th e  f i r  s t  canning of p in # -  

a p p le  in  P u e rto  Moo was begun in  1902 In  th e  v ic in i ty  

o f  L e jae  In  th e  sou tim es te rn  p a r t  o f th e  i s l a n d .  The

H i . s .  Department of A g ricu ltu re , P in eap p le  C u ltu re  
In  F lo r id a . .Fans B u l le t in  ho. 1 2 JJ { W ashingtoni dovern- 
Kent P rin tin g  O ff ic e , 1937) ,  pp. 3- 5 ,

^5ia  IS 99 , there were 6 ,150  eucr&aa devoted  t® eoa~
m e rc ia l tobaccos 7^ t l 60 eaerdae to  sugar cane; 202,910  
ouerdaa to  c o ffe e s  and B euerdae to  p in e a p p le s . R. P ico , 
f t #  A g r ic u ltu ra l  Problems o f  P u erto  Hi00 (San Juan; Puerto 
r n w ^ m m » ta b i#  5 . Appen
d ix .

^O .W , B a r r e t t ,  #fh« Food P la n ts  of P u erto  R ico , 1 
Jo u rn a l o f t h e . Department o f  .A g ric u ltu re  of -Puerto R ico.
ToT7   2 tS -
t i o n ,  1939)* p . 61 .
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l a r g e  Cabesoaa v a r i e ty ,  growing in. a  sem i-w ild  s ta g # , 

was used e x c lu s iv e ly ;  bu t a f te r  10 y e a rs  of in te r r u p te d  

o p e ra t io n  the. venture proved u n su c c e s s fu l . In 1903* th e  

oatmlng o f  th e  Hed Spanish v a r ie ty  was a ttem p ted  a t  M artin  

Fefia and M o Fie& rae on th e  n o rth  C o a s t. th e s e  o an n erlee  

p ro v e d /to  be p r o f i t a b l e  e n te rp r is e s , ,  and from th e se  two 

c e n te r s  th e  in d u s try  m e  g rad u a lly  ex tended  westward' to  

i t s  p re s e n t lo c a t io n  t r ig *  7 ) .

m% u n t i l  I f  10' d id  th e  p ineapp le . in d u s try  e n te r  in to  

th e  economy of th e  i s l a n d .  A f  m  g row ers , on & sm all 

s c a le ,  began to  a l lo c a te  a p o r t io n  o f  t h e i r  fern®  fo r  

p rod u cin g  p in e a p p le s  f o r  th e  commercial m arket. The 

m arket s t r u c tu r e  .and meane o f  t r a n s p o r ta t io n  and d is 

t r ib u t io n  were lo o s e ly  organised*  JBaob, grower was in 

dependent o f  a l l  o th e r  .growers in  r e s p e c t  to  h a rv e s t in g  

and m arketing  of h is  c ro p . During t h i s  decade th e  p in e 

a p p le  In d u s try  grew slow ly  t h r o u ^  t r i a l  and e r r o r .  IIever 

more than  a few hundred cuerdes w ere ever devo ted  to th e  

crop  f o r  a .given y e a r .

During th e  p a s t  two d ecad es, e s p e c ia l ly  s in c e  World 

War 11, the  pineapple in d u s try  has mad© v a s t  p ro g ress ., 

C o n d itio n s bo th  I n te r n a l  and e x te rn a l have brought about 

r a p id  expansion in  both th e  a g r i c u l tu r a l  and p ro c e s s in g  

p h ase  ®f tlie ; in d u s try . /lb® t o t a l  a r t a  devo ted  to com- 

m erc ia l p in eap p le  p ro d u c tio n  has. more than  t r i p l e d  d u rin g  

th e  p a s t  30 y e a rs*
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A nother m ajor ehaage in  th e  e tru e ta re  of th e  pin#*  

a p p le  In d u s try  i s  th e  d eg ree  o f ap eela llx& tlon  th at h a t  

taken p la n e  d a r in g  th e  p a st  desade* In  19to# th e re  were 

91 eo aa ie re ia l p in e a p p le  growers* # f  wblah ^6 were In  th e  

P in ea p p le  A rm ffi  by 1 9 5 0 * th e  t o t a l  m asher had dw indled 

to  79* o f whleii 5% (6 M>) ea r#  in  th e  Pineapple Area 

( f a b le  9 ) .  Among the pc& aeipsl re a so n s  o ffered  f o r  t h i s  

sharp d e e lin e  I n  m e  number o f pineapple growers daring  

m e  10*y#ar p e r io d  w ere ii te re a se d  produotlea  eoata and 

la r g e r  i n i t i a l  o a p ita i investm en t#  r e q u ir e d .  Ac a re su lt*  

few er and few er grower# were f in a n o la lljr  a id e  to  engage 

in  eom stereiiil p in e ap p le  produotto ii*

m i l e  th e  m i ^ e r  o f  farm s d ev o ted  to  eeam ere ia i 

p in e a p p le  p ro m o tio n  decreased by 13 pm  s e n t  between 

19^0 and l f § § ,  th#  number o f  suerda# h a rv e s te d  by iam i~ 

o lp a l l t l e s  in crea sed  by g  ̂ p e r  cent* In  l f %0 th e  average  

P u e r to  Mieo p in e a p p le  grow er h a rv e s te d  3a cuerd&s o f 

f  r a i l  |  i n  1990 h e  tu rv e s  te d  an  av e rag e  o f 50 ew erdasf 

and  by s ta lin g  th e  ea se  com parison f o r  th e  ten*ye*ur in*  

t s s v a l  o f f r u i t  harvested  w ith in  the  Pineapple Area* th e  

av e rag e  grower h a rv e s te d  51 oner das in  19%® compared to  
66 ©uerdae in  195®* f r e e  th e s e  two eeap a rlaen s*  i t  Is  

re a so n a b le  to  assuae th a t th e  av erag e  p ineapp le grower

^?A@eording to  th e  I f t o  O f f ic ia l  Qmm®$ th e r e  wm® 
%6 & f e r a e  In  f |  n ttf i le ip a llt le e  r e p o r te d  growing p in e*  
app les*  b u t ro u g h ly  tw o * th ird s  of th e  farm s were growing 
f r u i t  on ly  f o r  home eonsunp tleeu



TABLE 9

COMMERCIAL PINEAPPLE PRODUCTION IN THE PINEAPPLE AREA, BY MUNICIPALITIES*
(F isc a l Year 1949-50)

M u n ic ip a lity Number of 
Growers

Area Harvested*3 
( in  C uerdas)0

T o ta l P roduction  
(in  C ra tes)

Average Y ield 
Per Cuerda* 
(In  C ra tes)

T o ta l Farm Value 
(In D o lla rs)

t

Arecibo 7 276 62,886 228 63,718
B arce lo n e ta 2 458 128,743 302 187,317
Bayamdn 4 169 29,457 198 75,664
C orozal 10 493 120,629 263 170,591
Dorado 2 7 2,200 314 2,926
Manatf^ 15 1,218 329,286 275 428,817
Toa A lta 2 63 13,028 207 17,325
Toa Baja 2 50 5,943 175 15,902
Vega A lta 2 87 22,514 259 22,990
Vega Baja 8 740 221,629 305 344,489

T o ta ls , P ine
ap p le  Area

54 3,561 936,315 274 1,329,739

T o ta ls ,  e n t i r e  
is la n d

79 3,960 1,031,230 273 1,455,698

P ercen tage in  
P ineapple  Area 68 89.92 90.79 ---------- 91.34

aSource: Bureau o f A g r ic u ltu ra l Economics, P uerto  Rico Department o f A g ricu ltu re  and Commerce
(S an tu rce : unpublished  d a ta ,  1951).

^F igure in c lu d es  138 cuerdas th a t  was n o t h arv ested  owing to  f lo o d in g , p e s ts  and d is e a se s , d rought, 
and experim en tal pu rposes.

c0ne cuerda i s  e q u iv a le n t to  0.9712 a c re .

^C rate weighs 70-pounds n e t .

®Average y ie ld  based on a re a  a c tu a l ly  h a rv e s te d .
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18°30‘

17° 30'

67°00' 66°30' 66°00'

PUERTO RICO

DISTRIBUTION OF COMMERICIAL PINEAPPLES 
UNDER CULTIVATION, BY MUNICIPALITIES, 

IN CUERDAS, 1949-50

E ach do t re p re s e n ts  25 cuerdas.

Municipalities with Less than 25 cuerdas under Cultivation, omitted.

Area under cultivation, PUERTO RICO, 4,625 cuerdas.

Area under cultivation, Pineapple Area, 4,125 cuerdas.

1 Arecibo 12 Las P ied ras
2 B arce lone ta 13 M anatf
3 B arran q u ita s 14 M orovis
4 B ayam 6n lb Rio Piedras
5 C am uy 16 Toa Alta
6 Cidra 17 Toa Baja
7 C oam o 18 Trujillo Alta
8 Com erlo 19 Vega Alta
9 Corozal 20 Vega Baja

10 D orado 21 V ieques
11 Lajas

65°30'

18°00'

17°30'
The P in ea p p le  A rea

I cuerda equals 0.97/2 acres

67°00' 66°30' 66°0CP 65° 30'

Com pilec by Wrlliam W. Burchfie

Source: Adapted Iron unpublished statistics, Bureau oI Agricultural Economics, Puerto Rico Dept, oI Agriculture and Commerce, ,95 ,.

Fig. 8 -Distribution of Commercial Pineapples under Cultivation, by Municipalities, in Cuerdas, 1949-50.



DISTRIBUTION OF COMMERCIAL 
PINEAPPLES HARVESTED, BY 
MUNICIPALITIES, 1939-40

TOTAL NUMBER OF CUERDAS HARVESTED 
Less than 5

m M jl 500 and over

I Cuerda equalt 0.9712 t

The P in ea p p le  Area

PUERTO RICO

Com pile! by William W. Burchfiel
Scurce: La i-ndustria c« la Pina en Puerta Rico, Puerto Rico Mimimum Wage Board, 1950,

Fig. 9 -  D istribution of Com m ercial P in eap p les  H arvested , bv C uerdas, 1939-40.



6/txy

18° 30

DISTRIBUTION OF COMMERICIAL 
PINEAPPLES HARVESTED, BY 

MUNICIPALITIES, 1949-50
TOTAL NUMBER OF CUERDAS HARVESTED 

□  Less than 5

r~ u .5

Com piled by William W. Burchfiel

PUERTO RICO
50-99

100-249

250-499

500 and over

Cuerda •o u a /s  0 .9 7 /2  acre*

The P in ea p p le  A rea

' Puerto Rico Dept, o f  Agriculture and Commerce, IQ5I,
Fig. 1 0 -D istr ib u tio n  of C om m ercial P in eap p les  H arvested , by C uerdas, 1949-50.
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m ountainous m u n ic ip a l i t ie s  have become l&m J a p e r ta n t  

p in e a p p le  p ro d u ce rs  d u r in g  th e  p e n t decade. th e  reaso n s  

f o r  th i#  d e c l ln s  a r t  d is c u s s e d  below*.

By an a lysin g  F ig u res  11* 12* and 1 3 * shewing predne- 

t io n  in  c r a t e s  by m u n ic ip a lit ie s , th e  fo llo w in g  deductions  

have been made! (a) the is lan d *e b e te l production o f mm~ 

a e r e i a l  p in e a p p le s  in c re a s e d  37 por cent* compared to  a 

51 per ce n t in c re a s e  f o r  th e  F lneapple Area d u rin g  tfce 

same t#n*y«ar p e r io d !  <b) w hile o n ly  one m u n icip a lity  

<Oorozal} predated 100,000  or w ore c r a t e s  ®f f r u i t  1®

If%0 » four m u n ic ip a lit ie s  produced 100*000 or were cra te s  

in  1950 { fa b le  9 h  production c e n te r s  today  foots® m  Oor- 

o s a l ,  BaretiUmeta* Manatl, and Vega Baja,

As in d ic a te d  1® f a b le  f  * th e  eeeb lned  p in e a p p le  

p ro d u c tio n  o f  the  m u n ic ip a l i t ie s  o f  X anatf and Vega B aja 

t o t a l l e d  l* f 5 i  cu erd as @r o n s -h a lf  o f  th e  t o t a l  c o m er*  

c i a l  h a rv e s t  f o r  th e  19%9~5® erop~ye&r, I® U ra «  o f  

c ra te s *  th e s e  two o u n ic ip a l l t lc ®  produced  550*915 w a t t s  

o r  51 P t r  newt o f  th e  island*®  t o t a l  p roduction*

th e re  a r t  s e v e ra l  p la u s ib le  re a so n s  why p in e a p p le  

p ro d u c tio n  i s  becoming a c re  and acre c o n c e n tra te d  in. a 

few m unic ipa l I t le ® . Among the reasons w e  th e  fe llo w *  

la g  5 (1) S p e c ia lisa t io n  today favor®, la r g e - s iz e d  f a m e

topogrio>h^c^ly a d a p te d ’to  increased- m ech an iza tio n , th e  

l a r g e r  and no r#  s u i ta b le  p in eap p le  f a m e  a r e  n e s t  numer

ous and no a t  e a s i ly  a c q u ire d  i n t a c t  w ith in  th e  fo o th il l®



| S l l t |

u

DISTRIBUTION OF COMMERCIAL PINEAPPLES 
HARVESTED, BY MUNICIPALITIES, 1939-40

Las P ied ras
TOTAL YIELD IN CRATES

B arran q u ita s
B ayam dn
C am uy10,-000-24,999Less than 500

Trujillo Alta 
Vega Alta 
Vega Baja 
V ieques PUERTO RICO25,000-99,999: 00-2,499

Lajas:,500-9,999 100,000 and over

The P in ea p p le  Area
I crate equals 70  lbs. net

Total p roduction , P uerto  Rico, 6 5 0 ,0 0 0  c ra te s  

Total p roduc tion , P ineapp le  Area, 4 7 4 ,5 0 0  c ra te s  (73%)

Com piled oy William W. Burchfiel

Sour-e : i a ndustria de la P ita  en Puerta Rico, Puerto Rico Minimum Wage Board, IQSO.

Fig. li-Distribution of Commercial Pineapples Harvested, in C rates, 1939-40.



66° 30 '

DISTRIBUTION OF COMMERCIAL PINEAPPLES 
HARVESTED, BY MUNICIPALITIES, 1949-50

TOTAL YIELD IN CRATES

10,-000-24,999Less than 500

PUERTO RICOI  25,000-99,999500-2,499

2,500-9,999 100,000 and over The Pineapple Area

I crate equals 70  lbs. n e t

Total p ro duc tion , P uerto  Rico, 1 ,0 3 1 ,2 3 0  c ra te s

Total p roduction , P ineapp le  Area, 9 3 6 ,3 1 5  c ra te s  (90.79% )

Com piled by William W. Burchfiel

$e>urc«: Puerto Rico Dept, of Agriculture and Commerce,

Fig. 1 2 -D istr ib u tio n  of C om m ercial P in eap p les  H arvested , in c r a t e s .  1949-50,



1 8 °3 0 '

18°00'

17°30‘

67°00' 66°30' 66°00' 65°30'

1 8 °3 0 '

DISTRIBUTION OF COMMERICIAL PINEAPPLE 
PRODUCTION, BY MUNICIPALITIES, 1949-50

The P in eap p le  A rea

TOTAL PR O D U C T IO N  IN CRATES 

Each d o t re p re s e n ts  1 0 ,0 0 0  crates 

Municipalities Producing Less than 10,000 crates omitted PUERTO RICO1 A recibo 
B arce to n e ia  
B a rra rq u ita s  
B ayarr 6n 
Camu>
Cidra 
C oam c 
C om erio 
Corozal 

10 D orado 
U  la ia s

12 Las P ied ras
13 M anati
14 M orovis
15 Rio P ied ras
16 Toa Alta
17 Toa Baja
18 Trujillo Alta
19 Vega Alta
20  Vega Baja
21 V ieques

I crate equals 70  lbs. net
17°30'

67° 00' 66°30' 66° 00' 65°30'

_cm̂ilêbŷ îlharn̂V̂Burchfiel
So*fC«: Adapted from unpublished statistics, Bureau o f Agricultural Econo,

Puerto Rico Dept, o f Agriculture and Com merce, 195!. Fig. 1 3 -  D istribution of C om m ercial P ineapp le  P ro d u c tio n , by M unicipalities, in C r a te s ,  1949-50. -*4CA
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and eo a eta l p U M  d i s t r i c t s ,  12 ) F ro v ia f ty  I® p reee se*  

la g  p la n t#  and peek ing  sheds ten d s  to  a t t r a c t  new p in e -  

a p p le  growers* (J) A defoate tP m s p e r ta i f o n  netw orks 

wfe&efe l in k  p in e a p p le  f a m e  w ith  e s m ie r le e  and p ack in g  

sheds have a. a t tra c t h e a rin g  an p roduction*  A *  w r i t e r  

f e e l s  t h a t ,  e th e r  fmeter® feeing eq u a l, th e  sm all ana 

p e rh ap s  th e  « id d le ~ a ls e d  @o«®eretiil ptnm ppls grower* 

s i t u a te d  more than  £5 m ile#  from p eek in g  shed# m l  more 

th a n  20 m ile s  from c a n n e r ie s  u l t im a te ly  w il l  n e t  fee « M i 

to  oomp©to sue©#©©fully in  e i th e r  th e  f r e s h  o r  p ro cessed  

f r u i t  market®.

Figure© 1* and 15  in d ic a te  th e  ia o re a e e  In  y ield®  

fey a m i e l p a l l t i e s  from 19%® to  Iff® * In  th e  fom&r c ro p - 

y e a r  th e  av erag e  y ie ld  f o r  th e  whole I s la n d  wee i f f  

o ra te #  p e r  e o e r ta i  fey Iff®  i t  had reach ed  ZTJ or® te e  

p e r  eoerdsu In  19**®* th e  h ig h e s t  y ield®  p e r  e e e rd a  

w ere ofetained o u ts id e  o f t h e  P in ea p p le  A rea, w h ile  in  

195® &®st c f  th e  h ig h e s t  y ie ld #  were ofetalned w ith in  th e  

Pineapple Area# f t  shou ld  he  p o in te d  o u t th a t  th e  I f l®  

© re p o rte r  was co n s id e red  a l a e s t  a o r is a l, w td ie  th e  Iff®  

e ro p -y e a r  f o r  p in e a p p le  p ro d u c tio n  was oonsiderafely  fee- 

low nonsal feoomee .of ad v e rse  w eather e o n d i tio n s . An 

av e rag e  o f  300 o r a te s  o f p in e ap p le  p e r  eaer&a i s  eon- 

s i  dared a norm al y ie ld  o v e r a lo n g  p e r io d  o f tim e 

tfa fe le  #» .

Based on inoreaB ed y ie ld s ,  a r e a l  d i s t r i b u t io n ,  and 

p ro d u c tio n  t r e n d s  o f  h i  p in e ap p le  In d u s try  d u rin g  th e



67°00' 66°30'

18°3C'

66°QQ'

18°00'

;7°30'

DISTRIBUTION OF COMMERCIAL PINEAPPLE YIELDS, 
BY MUNICIPALITIES, 1939-40

AVERAGE NUMBER OF CRATES PER CUERDA

Less than 75

75-149

150-199

200-249 

250-299 

300 and over

A verage yield, P uerto  Rico, 2 22  c ra te s  

A verage yield, The P in eap p le  Area, 2 0 0  c ra te s .

i  cuerda equals 0 .9 712 < ate  equals 70  lbs. net

1 Arecibo 12 Las P iedras
2 B arceloneta 13 M anati
3 B arran q u itas 14 M orovis
4 B ayam dn 15 Rio P ied ras
5 Cam uy 16 Toa Alta
6 Cidra 17 Toa Baja
7 C oam o 18 Trujillo Alta
8 Com erio 19 Vega Alta
9 Corozal 20 Vega Baja

10 D orado 21 V ieques
U Lajas

65°30'

U 8 ° 3 0 '

-18°00'

PUERTO RICO
1 7°30'

67°00' 66°30' 66°00' 65°30'

Com piled by William W. Burchfiel

S c U fC Q ' 3ureau o f Agricultural Economics, Puerto Rico Dept, o f Agriculture and Commerce,

Fig. 1 4 —Distribution of Com m ercial P ineapp le  Yields, by M unicipalities, 1939-40. ^ 4



1 8 °3 0 '

18°00'

17=30'

67°00' 66° 3 O'1 66°00' 65°30'

1 8 °3 0 /

DISTRIBUTION OF COMMERCIAL PINEAPPLE 
YIELDS, BY MUNICIPALITIES, 1949-50

AVERAGE NUMBER OF CRATES PER CUERDA

Less than 75 

75-149 

150-199

200-249 

250-299 

300 and over
PUERTO RICO

18°00'

17°30'
A verage yield, P uerto  Rico, 2 7 3  c ra te s .

A verage yield, The P in eap p le  Area, 2 7 4  c ra te s .

Average based or, cuerdas actually harvested.

I cuerda equals 0 .9 7 /7  acres , crate equals 70  lbs. ,

M i l e s

67° 00' 66°30' 66°00' 65°30'

C o m g le d jg jm a ^^

jourcei Bureau c l Agricultural Economic-., Puerto R,co Dept, of Agriculture and Commerce,
Fig. 1 5 -O istr ib u tio n  of C om m ercial P ineapp le  Yields, by M unicipalities, 1949-50.
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66° 1566° 3 066° 45

LAND UTILIZATION IN THE PINEAPPLE AREA 1950-51
(Generalized)

18 30

18 30

SAN JUAN
A recibo

Barceloneta

i Dorado
Vega Baia

“ t l o a  Baja

U ^M an a ti

' / . M t a A U

B ayam on

Toa Alta

Coroza

& $Land Use in the Pineapple Area
f5 e e  Glossary for exrlanatino  of farms)

PASTURE, FORES 
AND BRUSH LAND

NON-PRODUCTIVE LA NDCROPLAND

In rotation 

Harvested forage 

| j Improved pasture

Natural pasture 

Forest arid brush

Idle or w aste landPmeappie

y I  Urban, military reservation, 
—  - ' lagoon, lake

Bananas and plantain

rruck crops and minor 
subsistence crops

N ote:  C oroza/ data based  on observation; 
exact map data lacking2*3 Minor subsistence crops with 

VZ»<*a .4 pasture, brush, or forest 18 15'

Mi es

Tubdixu

Source; Rural Land Classification Program, Puerto Rico D ept, o f  Agriculturar and  Com merce, /<? 

Com piled  by William W. Burchf•66° 45

Fig. 16—Land Utilization in the Pineapple Area, 1950-51.
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66° 30 66° 1566° 45

LAND SUITABILITY AND RECOMMENDED 
LAND USE IN THE PINEAPPLE AREA

10°30

(Generalized)18 30

SAN JUAN
Arecibo

Dorado
L ake

T o r tu q u e r o
Barceloneta

Toa Baja

M anati

ggi a, Vega Alta

B ayam on

Toa Alta

Corozal

RECOMMENDED LAND US

PUERTO RICO PINEAPPLE AREA

LAND SUITABILITY CLASSLAND SUITABILITY TYPE ot Area (

Land suitable for continuous cultivation without any special control 
m easures as  erosion control, drainage, or irrigation works. With proper 
m anagem ent, soils maintain maximum productivity

Cane, tobacco, and subsistenc 
crops

57.731

Cane, subsistence crops, and 
pasture

Land suitable for continuous cultivation with simple controls 3 I 26,250186,577

Cane, tobacco, pineapples 
subsistence crops, and 
improved pasture

Land suitable for continuous cultivation with complex or 
intensive controls 77.500377,145

Land suitable for occasional or limited cultivation with complex 
or intensive controls

Limited subsistence crops, 
improved pasture and woodland

31.42594,402

Land not suitable for cultivation but suitable for continuous 
pasture or woodland

Coconuts, improved pasture, 
and woodland

33.00071,348

Land not suitable for cultivation but suitable for limited use 
as  pasture or woodland to check excessive erosion

Improved pasture, coffee, 
and woodland

81,0001,382,725
18 15

18 15'
Urban, airport (including lake, 
lagoon, etc 80 485

279,400 100.002,250,413 100.00
Source: Soil C onservation Service, U SD A , IfySO 

66°I45 ' Com pilad by William W. Burcbfiel
I cuerda equal* 0 .9 7 1 2

66° 1566° 30'

Fig. 17 —Land Suitability and Recom m ended Land Use in the  Pineapple Area
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revealo& t ( l )  Son# 29*000 ouerdas o f  la n d  g u ita b le  f o r  

co n tin u o u s cropp ing  a r t  mot c u r r e n t ly  under c u l t iv a t io n .  

(2 ) B e»#ily  c u o -h n if  o f  tfeo t o t a l  number o f  caerC as su lt~  

aM # fo r  su g a r p r o ^ # t i « i  1# pvooah ttjr devo ted  to  

I M i  e ro p i m e t i s  leas- tbm  o n e - te n th  o f  Us# t o t a l  num

b e r  o f  ouer^aa e t tita ll®  f o r  p ineapp les 4 #  a c tu a l ly  I®; . 

p in eap p le s*  ( 3) 4 p p r o x im t# l f  3*500 ot*«rdi# o f la n d  a d i r  

M a sse d  a# 141# o r  w aste , conceivab ly  cou ld  be co n v erted  

to  p ro d u c tiv e  lo a d . (4) About ©n#*4ialf o f  #11 lo a d  s u i t -  

a b le  fo r  co n tinuous e rep p lag  1# l a  su g a r eaiie . However, 

i t  should  be p o in te d  o u t  t h a t  c o n s id e ra b le  % ro o t#  o f  

la n d  p la n t  #4 to  sugar ©an# should  be dev o ted  to  pa a to r#  

a n t  fo re s t*  On lb# o th e r  bant#  la r g e  t r e a t#  of la n d  

c u r r e n t ly  l a  p a s tu re ,  G o t la n d f and brush should  be 

b ro u g h t under c u l t i v a t io n ,  For in d iv id u a l  exsap les o f  

e x i s t in g  c o n d i t io n s ,  oosspare F ig u re s  16 and 1 |«

f .  M ajor l^nd* I s #  P a tte rn #  

m #  P in ea p p le  i r e s ,  lo c a te d  Iji th e  n o r th  ©eiitrml 

p a r t  of P uerto  S ice* © caprices on# o f  tb s  l a r g e s t  a n t  

m ost p ro d u c tiv e  a g r i c u l tu r a l  s e c t io n s  o f  th e  i s l a n d ,  

th e  v a rio u s  ty p e s  of farm ing  u n i t s ,  In  g e n e ra l ,  d e c re a se  

l a  s i s #  and in c re a s e  i n  number p ro g re s s iv e ly  from t he 
c o a s ta l  low lands tow ard  th e  rugged f o o t h i l l s  and u p lands 

o f  th e  i n t e r i o r ,  th e  l a r g e r  and r i c h e r  t r a c t s  of la n d  

f o n d  1® the c o a s ta l  low lands and a lo n g  lb# f lo o d  p la in #  

f a r t h e r  In lan d  a r e  a lm o st e x c lu s iv e ly  devo ted  to  su g ar
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eeike pyodaette*! (F ig - 1 6 ) . M i  that i s  uiietttted f qT

mne prods*# t i e n  I s  g e n e ra lly  devoted to  p a s tu re ,  coco

n u ts ,  p in eap p les, c itr u s  f r u i t s ,  or brusblamd. fh#  

lan d -u se  p a ttern s fbr s u b s i s tm e  cro p s In th e  co a sta l  

lowland® in d le a t®  th a t the growing o f *any crops are  

l a r g e ly  in f lu e n c e d  by lo o a l population  d e n s i t ie s ,  prox

im ity  to farm boundaries and roads, and the f e r t i l i t y  

o f  th e  s o i l .  As p rev io u sly  mentioned, con centration s  

o f  poped* tiett i n  the c o s t a l  lowland® o ccu r m ain ly  on 

the fringe®  of the la r g e  su g ar es ta te®  on s i t e s  which 

are commonly unfavorsb l#  fo r  ean® production  e ith e r  b e-  

o&ase o f low  f e r t i l i t y  or because th e  lo c a l  topography 

i s  n o t 'w e l l  ad a p ted  to- th e  mas o f M echanised equipment*

In te e  f o o t h i l l  r e flo u *  ®mg»f can® coat Same® .to 

dominate a l l  o th er  crop® in  regard to  %# to ta l  number 

o f  cusrdas under o u ltlT a tio n , However, pineapple®, 

tobacco, c o f f e e  truck cro p s, mid subsist®!*## crops be

come in cr ea s in g ly  iisportmnt-., pnlJJtt. te® c o a s ta l  low

land®, farms in  the f o o t h i l l s  are  eo re  ir reg u la r  in  

shape and much sm aller in  e ls® . Another conspicuous 

fea tu re  la  t h a t  imtek 'fa m in g  d is t r ic t®  are m oderately  

w ell eoneentreted  in  te e  eastern  h a lf  o f  t e e  Pineapple  

Area, gen era lly  in  proxim ity t o  reads lea d in g  to  co a s ta l  

town®. S m a ll-s i s e t  tobacco farm® are e s p e c ia lly  numerous 

in  mouthers! Bayamon and tea  A lfa .

f in a l ly ,  in  the rugged uplands, tee  growing o f to 

b acco, p la n ta in s , banana®, and numerous minor su b s is t te c #
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c ro p s  in sm all f i e l d s  show a  marked e m tr a a t  a g a in s t  

th e  la rg e  sng&r cane © s ta te s  of th e  c o a s ta l  lo w la n d s , 

ffee l a r g e r  f ie ld s *  g e n e ra l ly  eaoom pssstng th e  s te e p e r  

s lo p e s  and summit a reas*  a r e  u su a lly  p la n te d . to  t r e e  

c ro p s  such a s  c o f fe e , bananas* o r  p la n ta in s ,  f i e l d s  

t h a t  a re  n o t c u l t iv a te d  u l t im a te ly  r e v e r t  to  n a tu r a l  

p a s tu r e  or to  b ru sh ia n d . f a s tu r e la n d s ,  improved and 

unimproved* ©emprise th e  l a r g e s t  t r a c t s  o f any s in g le  

la» d * iast ty p e  in  both the  f o o t h i l l s  and upland  re g io n s . 

In general* th e  p h y s ic a l  fo o ters*  such a s  r e l ie f*  so ils*  

tem perature*, and . r a in f a l l  * as  w ell a s  to  th e  economic 

fo o te r  of oom petitten  w ith  o th e r  crops* la rg e ly  d eters  

n in e  sh ot cro p s  a r e .  to  he grown in  a  g iven  d i s t r i c t .

l o .  R epresen tative hamd-Rse fa tte r n e

^Nsot of th e  flm tlsttK a in  fm erto  Mins have alw ays 

hecn in  f  a i r l y  l a r g e  e s t a t e s  h e ld  o r ig in a l ly  under ro y a l  

g r a n ts  and c u l t iv a te d  hy s la v e s ,  tout th e  h i l l y  i n t e r i o r  

( p a r t s  of lay aad n  and O ofosal) was s e t t l e  to  a  g r e a t  

e x te n t  by s q u a t te r s  and sm all fa rm ers  who ca rv ed  home

s te a d s  fee* th sm se lv ee  o u t  .eg to #  v i r g i n  f o r e s t .

farm h o u n d arie s  W lthin th e  P in ea p p le  A rea, f o r  th e  

m ost p a r t#  a r e  f a i r l y  r e g u la r .  R ectangular-shaped farm s 

a r e  f a r  mere consp icuous l a  th e  c o a s ta l p la in s  th an  In 

th e  f o o t h i l l s  where f i e l d s  a r e  h ig h ly  I r r e g u la r  in  shape*

a ia rh *  f o r t e  M oo and I t s  fro b iem s (W ashington: 
The S r o o k t n g ^ ^ ^  p T T ? ^  “



§7

because of th e  topography «»d s o i l s  which vary  sh a rp ly

mI Win s h o r t  d is ta n c e s .  Vsmally f i e l d s  a r t  d iv id e d  fey 

amah f e a tu re s  a t  d ra in ag e  d i tc h e s ,  s tre a m s , roads* and 

fertisfe-eovered lim e s to n e  h i l l s .

A farmer nay own and o p e ra te  stir e r a !  © natte red  farms, 
feat u s u a lly  took  w i t s  a rt- w ith in  th r e e  a l i a s  o f  th e  

• h e a t  farm *. On seme o f th e  farm s v i s i t e d  fey th e  w rite r*  

i t  m e  m eted th a t  a l l  a r a b le  la n d  mas devoted  ex c lu s iv e *  

i f  to  p in e ap p le  p ro d u c tio n , whereas on o th e r  f a m e  p in e -  

a p p le s , eoeennts*  and su g ar came were g ro u t s id e  by 

s id e*  In  o a se s  o f  m a ltl^ e ro p  farming#. I t  m s  o b serv ed  

th a t  b a s is  p h y s ic a l  f a c t o r s ,  I n c lu d in g .s o i l  - type* s lo p e , 

and  d ra in a g e , la r g e ly  d ic ta t e d  what crop  should  fee 

p la n te d  in  m g iven  f i e l d , , The p ro d u c tio n  of f  tm e a ip tsa  ; 

and eager"  can# on, th e  same Tana p re v e n ts  th e  owner from ■ , 
f e l l y  u t i l i s i n g  M s  la b o r  fo rc e  s in c e  th e  h a rv e s t  p e r io d  

o f  th e  two cro p s more o r  l e s s  c o in c id e . fb m a  growing 

p in e a p p le s  to g e th e r  w ith  o th e r  f m i t s ,  e s p e c ia l ly  o ranges 

and g r a p e f r u i t ,  a r e  In  a srueti more fa v o ra b le  p o s i t io n  

to  en ab le  th e  owner to  o b ta in  maximum u se  o f h ie  w eth e rs  

th roughou t th e  y e a r .

f ig u re  l i  shows f iv e  tem pi*  f a m - # a t t e r n s  of th e  

P in e a p p le  A rea, th e  a c tu a l  so l a c tio n  o f  th e s e  • to p ic a l*  

f s m s  m e  b ased  on lo c a t io n ,  © lie , p h y s ic a l  f a c t o r s ,  a id  

th e  m^ifeer o f  d iffe r e n t  crops grown, th e s e  sample farm s 

a r e 'in  th e  m u n ic ip a l i t ie s  o f Bareeloneta and Mmati, and 

ra n g e  In  e l s e  from 12$ to 2J2 cmerdas each . A ll fa m e



SAMPLE LAND USE PATTERNS OF THE PINEAPPLE AREA

FARM A
f a r m

N urrfoer of c u erd as of P ineapples 

ha rvested  : 31 

Average yield per cuerda ; 15 tons

\_ [N um ber of c u e rd as  of p ineapp le

Average yield pe r cuerda ;

FARM C

FARM E

_l

N um ber of c u erd as of pineapples

FARM D
Average yield per cuerda : 10 tons

N um ber of cuerd»s of p in e a p p le s / ,^ ,  j 

ha rvested : S 3 /  ~  /  4
A verage yieid per cuerda ; /  /  . , A verage yield p e r  cuerda 10 to n s

3

P ineapple packing shed

I *  1 SugarD rainage ditch
O ther buildings

i—  '  I Pastu re  (in c u erd o s)

[ # T ] S ubsistance  c rops (in c u e rd as)

[ a a ] C oconuts (in cu e rd as)
mU nim proved  road 

Escarpment

I cuerda equals 0.97^2

C o m piled  by William W  B urchfiel

Source: Adapted bom Puerto Rico So/ Conservation Service field  Office, iPUS, Fig. 1 8 - "Typical" Land-Use Patterns of Selected Pineapple Farms.
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a r e  t l  e le v a t io n s  of l e s s  than  75® f e e t ;  Twm U nit i#  th e  

lo w e s t ,  has * g e n e ra l e le v a t io n  o f  rou g h ly  f$Q f e e t  above 

l e v e l .

Far® 8 teit A* l a r g e s t  l a  tfele.eem ple* h as  J l

eeer& ae o f  p in eap p le s*  i t  eeerdee  o f  sugar ca n e , 30 

eu erd ae  o f  coconuts* and 12 f cuerdsta o f  brusbl& ad and 

woodland, t o t a l  lo g  t |# '  e a e rd e e . P in e a p p le s  a r e  grown 

on  th e  b e e t  d ra in e d  s o i l s .

F a »  i a l t  i  h as  § a . ouerdas : of - p in e a p p le s , 91. o ner das - 

o f  su g a r mmm* 1% euurtee o f  su b s is te n c e  c ro p s , l t v 

em erges o f  p a s tu re *  and  Ji& rtnw  to ta l*

tu g  263 e e e rd a e . I b i s  far®  re p re s e n t  s a  c ro s s -a c o tto n  

o f  th e  topegrap ir  l a  th e  d i s t r i c t s  p ro iu e ia g  p in e a p p le s .

A s e r ie s  o f lim este& e h i l l s *  o w e  to o  to  350 f e e t  h igh* 

e a te n t  s e ro s a  th e  f a r e *  t h i s  far®  i s  te d  in to

th r e e  p a r t s  by a  r a i l r o a d  and an im proved ro a d , y e t  i t  

i s  o p e ra ted  a s  a  s in g le  u n i t .

Farm H a lt 0 , w ith  a  t o t a l  o f  la g  emerge#* I s  th e  

s m a lle s t  In  t h i s  sam ple. I t  i s  eeuprieed  of i f  m m I m  

o f  F M p t t o i i  %  ouordaa o f su g a r oane, th r e e  omerdae 

o f  su b s is t  m e e crops* end g& emerdae o f  woodland and 

b ru sh la n d . SJaXilt a l l  o th e r  sampl e  farm s shown, t h i s  

farm does n o t have a eeeee  t o  e i th e r  an improved o r  a®* 

Improved ro a d .

Fare $ n i t  J> i s  un ique In  th a t  a l l  a r a b le  la n d  (100 

cu e rd a s)  i s  devo ted  to  p in e a p p le  p ro d u c tio n . A lthough



c o n ta in in g  on ly  ik z  cuerd& s, t h i s  f a r a  to a  a c c e ss  to  two 

isp ro v e d  ro ad s  a n d . eoot& tiig . an im p o rtan t p in e ap p le  pack

in g  shed*

Far® Unit jg has 11 w erd a s of pineapples* 163 ' cuerdsa  

o f  su g ar oano# 20 cuerdae o f  s u b s is te n c e  drops f tan  

m erdas of p as  to r e ,  and 20 w erd as of brusfclsnd# t o t a l 

in g  22% w sr d a s . T his f a r a  rep resen ts th e  g i s t  -of th e  

average p in e a p p le  f a r a  in  fm srto  Bteo* I t  I s  no ta d  t h a t  

c lu s te r e d  to n s  as on t h i s  fa ra #  s im ila r  to  far®  3* a r t  

lo c a te d  e i th e r  ad jacen t to  th t  ra ilro a d  or th e  disproved 

ro ad ,

from th e  w r i t e r 's  o b se rv a tio n s#  I t  was n o ted  th a t#

In  g e n e ra l ,  th e■ sm all«r th e  f a r a  H it s o r t  d iv e r s if ie d  

a n t  s e l f - s u f f i c i e n t  was t h t  system of a g r ic u l tu r e ,  Hove- 

over* f i e l d  o b se rv a tio n  r e v e a le d  to  the w r i te r  th a t-  sub

s i s te n c e  crop© o f sm a lle r  farm s w art b e t t e r  oared  f o r  

th an  th o s e  on la r g e r  f e r a s  i r r e s p e c t iv e  o f  equipm ent 

employed.

11 . Oofflserolal V a r ie t ie s

To c l a s s i f y  th e  g r e a t  number o f  v a r i e t i e s  o f  p in e -  

appl#3 found grow ing Im fe a rb o  tic©  l a  such an a rra n g e 

ment th a t  th e  eX aaeif i a a t l m  may be o f  p r a c t i c a l  v a lu e  

s e w #  m  a lm ost h o p e le ss  task*  fe e  e a se  v a r ie ty  shows 

d i f f e r e n t  c h a ra c te r  i s t i c s  in  v a r io u s  p a r te  o f th e  i s l a n d ,  

and  v a r i e t i e s  im ported  fro®  o th e r  d a rlb b ean  is la n d s  

u n d er g iven  e a se s  a r e  wkelbr d i f f e r e n t  fro®  th o se  a lre a d y  

g r o w  in  P u erto  B loc under th o se  a w e s*  M oreover, new
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ty p e s  ar© c o n s ta n tly  fe ting  in tro d u ce d  f rom  a t M s ,  e i th e r  

n a tu r a l ly  o r  tb ro u ^ i a r t i f i c i a l l y  c o n t r o l l e d ' experiment* 

t a t i o n .

Mr. f a u s te  H arlo ts*  A s s is ta n t  Fl& nt B reeder f o r  th e  

Xnsmlar A g r ic u l tu r a l  gxperlm aat s ta tio n *  i s  f  to ed  

th e  ta sk  o f  b rood ing  now v a r i e t i e s  of p in e a p p le , fh#  

u l t im a te  o b je c t iv e  I t  t o  b reed  a l a r i a t /  th a t  p o s se s se s  

o r  H in d s  th e  good q u a l i t i e s  o f  bo th  th e  le d  Spanish, and 

Smooth Cayenne. th e s e  q u a l i t i e s  in c lu d e  th e  color,* else*  

and  shape o f th e  smooth Cayenne, and th e  aroma, f i b e r  

co n ten t*  r o o t  system* and ra to o n la g  a b i l i t y  o f  th e  Hod 

S pan ish . Some p o s i t iv e  r e s u l t s  th u s  f a r  h a re  been ob

ta in e d .  A h y b r id  f r u i t  has been, dee H oped  th a t  m s  s te m  

pounds in  w eig h t, e ig h t la th e s  lo n g , f i v e  la th e e  in  d i

am eter* y e llo w  c o lo re d  and p o sse ssed  a good arom a, b u t 

th e  f r u i t  had  th e  bad q u a l i ty  o f deep eyes* . A nother 

h y b r id  f r u i t  d e re lo p e d  w eighed n e a r ly  e ig h t  pounds.; t s i  

s i s  in ch es i n  d iam eter#  seven in ch es long* Ju ic y  and 

sw eet l i k e  tb s  Smooth Cayenne and had  sha llow  ey es, b u t 

i t  had  a w h ite -c o lo re d  m eat l i k e  the  l e d  S pan ish . A ll 

t e s t s  w ith  th e  Qabesona v a r ie ty  have th u s  f a r  ended i n  

com plete  f a i lu r e , ,  th e  c ro ss in g ' o f th e  Ratal, v a r ie ty  

from. South A fr ic a  an# o th e r  fo re ig n  v a r i e t i e s  w ith  th e  

l e d  Spanish i s  c u r r e n t ly  b e in g  made# b u t r e s u l t s  remain, 

t o  be  d e te rm in ed . .<

‘ H er host w idely  Shown t h i s t l e t  in c lu d e s  le d  Spanish* 

Smooth Cayenne* Cabesonm*. Fan, d© Asuear# and Kegrlta*
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Only tiie f i r s t  three v a r i e t i e s  a re  produced com m ercially  

(See F ig . 1 9 ) . ^  Of th e  th re e  commercial v a r ie t ie s ,  th e

Red Spanish and Smooth Cayenne com prise more than  97 per  

c e n t o f  th e  t o t a l  a re a  under c u lt lv f t lo n *  The Pan d# 

A sttcar and H cgrita v a r i e t i e s  a re  grown e x c lu s iv e ly  f o r  

l o c a l  consum ption and, .therefo re*  do n o t  e n te r  in to  the  

In tern a tio n a l p ic tu re *

the Red Spanish  v a r i e ty ,  due to  i t s  la rg e  number 

o f  s t r a i n s ,  d i f f e r s  in  c h a r a c te r is t ic s  from one l o c a l i t y  

to  another*  Changes in  v a r ie ty  due t o  s o i l ,  c u l t iv a 

t i o n ,  and c lim a te  a re  o f te n  grea ter  than  th e  s t r a i n  

d if fe re n c e s *  Had Spanish s l i p s  im ported  from other- „ 

C aribbean I s la n d s ,  e s p e c ia l ly  from C u b a ,- 'fu rth e r  com

p l i c a t e  th e  problem  of g ro u p in g ,

In g e n e ra l ,  the f r u i t '  of the  cy lin d r ica l-sh a p ed  

Red Spanish v a r ie ty  hag a f i rm , lu x u r ia n t  crown { P la te  

IX ). S d ih le  p o r t io n s  o f  th e  f r u i t  a r e  w h ite , a c id ,  and 

J u ic y ,  b u t c o n ta in  l e e s  sugar than e i t h e r  the- smooth 

Cayenne ©r th e  Qabeaena* Average w eight o f  fru it®

^ lu  the 19^9-50 erdp y e a r ,  th e re  were 4 ,625 oner- 
d a s  o f la n d  d ev o ted  to  commercial p in e a p p le  p ro d u c tio n  
in  Fuert© t ic © , d iv id e d  a s  fo llo w s! 4,19% cuerdas (9 0 .?$ ) 
p la n ted  to  le d  Spanish  v a r ie ty ;  J l l  eu erd ae  (6*7$) to  
Smooth Cayenne, -and 120 oaerdaa C2.€$) to  th e  Qafeeso&a 
v a r ie ty *  By com parison, In  l? 4 g , Hawaii had 72,S%2 
euerdae o f p in e a p p le s  u n d er c u l t iv a t io n - — b a n a l, 25#000 
cuerda® , Oahu, 21,000 e u t rd a s ,  and th e  fo u r  o th e r  i s 
land® , Heltofc&l, Haul, Kauai, and H aw aii, 26*$42 euerdae 
between them* V a r ie t ie s  in  Hawaii a re  c o n f i n e  to two, 
Smooth Cayenne 92 p e r  c e n t ana H ilo n e a r ly  e ig h t p e r  
cen t*  fhe  l a t t e r  i s  consumed m ainly a® f r e s h  f r u i t .
Cook and Chem, 1949# p p . 1-12*
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PUERTO RICO COMMERCIAL VAR.ETIES

Red Spanish: £,194 cuerdas (90.68%)

£ w"'1“ j \  Smooth Cayenre: 311 cuerdas (6.72%) 

{ "*3 . Cabezona: 120‘cuerdas (2.60%)

DISTRIBUTION OF PINEAPPLES UNDER CULTIVATION, 
BY VARIETIES, 1949-50

THE PINEAPPLE a REA

Cuerda equals 0.9712

Miles

S o u rce: Com piler} b y  W illiam W . Burcbfie l
Fig. 1 9 -D istr ib u tio n  of C om m ercial P in eap p les  u n d e r Cultivation, by Varieties, 1949-50.

VO
\ j 4
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P la te  I I . — Comparison o f le d  S panish  ana 
Gabetorm V a r ie t ie s

Bed S panish  m  l e f t  ham * un ifo rm , c y l in d r i c a l  shape
and weighs fo u r  pounds* Hie Cabeaona on r i $ h t  i s  q u i t#  
d is to r te d *  a s  seen  by arrangem ent of th e  b r a c t s ,  sad
w ei^as I k  pounds* Foot r u l e r  shows com parative s i  so o f  
th e  two v a r ie t ie s *  June 1951*

a b o r t e d  f re s h  ran g es  from one and o n e -h a lf  to  n e a r ly  

f o u r  pounds ( f a b le  1 0 ) . th e  eyes a re  co m p ara tiv e ly  

l a r g e  and deep, and whan r ip e  have a c l e a r  r e d  c o lo r .  

Having a h a rd  and f ir®  r in d ,  th e  le d  Spanish can w ith 

s ta n d  rough tre a tm e n t in  shipm ent.

th e  v ig o ro u s p la n t  'o f  th e  le d  Spanish  v a r ie ty  i s  

n o t a s  la rg e  as  th e  Cabesona. I t s  le a v e s ,  r e d d is h -  

g reen  a t  th e  t i p s ,  change t o b l  u 1 sh-grcert a t  th e  b ase ; 

r e l a t i v e  to  le n g th , they  a re  q u ite  wide and have a
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TABLE 10

COMMON SIZES OF FRESH PINEAPPLES EXPORTED FROM PUERTO RICO*
(Red Spanish V arie ty )

C lassifica tion  by Size 
(No. of Fruits per crate)

Range in  Diameter 
(in  inches)

Average Weight per 
Fruit (in  lbsj

18 5 1/8 3.89
24 4 5 /8-4  3 /4 2.92
30 4 3 /8 -4  9/16 2.33
36 3 15/16-4 1 /8 1 .94
42 3 3 /4-3  7/8 1.67
48 3 7/16-3 1/2 1.46

Souroes Adapted from Report by William Pennock, "La PiRa en Puerto 
Rico", Revista de Agriculture de Puerto Rico. Vol. 33> No. 4 (San Juan: 
Department of M aterials, Printing, and Transportation, 1941) > p. 527.



heavy th ic k  b a s e . U nlike th e  Oabescn* ana smooth Cayenne 

v a r ie t ie s . ,  th e  fr u it , o f  the  Red Spanish. break® o f f  c lean  

ana c lo se  to  th e  base* tM  w ith  l i t t l e  danger o f b e in g  

In ju red *  th e  p la n t  respond® to  u n fav o ra b le  growing coa~ 

d i t io n e  by tu rn in g  re d d is h  o r  lo s in g  c o lo r  and becoming 

y e llo w . I t  I s  h ig h ly  re sp o n s iv e  to  s o l i  c o n d itio n s  end 

to  method® o f c u l t i v a t io n  and f e r t i l i s a t i o n *  th e  p la n t  

produce* s e v e ra l s l i p s  and th u s  p ro p ag a te s  ra p id ly *  An 

av e ra g e  of f iv e  s l i p s  p e r  p la n t  may he  ex p ec ted , and as  

many a s  30 o r  more s l i p s ,  su c k e rs , and ra to o n s  have been 

coun ted  on a  s in g le  p l a n t .  U tls  r a p id  m u l t ip l ic a t io n ,  

to g e th e r , w ith  o th e r  d e s i r a b le  c h a r a c t e r i s t i c s , sake® 

th e  Bed Spanish th e  s c a t  Im portan t com m ercial v a r ie ty  

a t  th e  p re s e n t  tim e, a lth o u g h  o th e r s  su rp ass  I t  In  

q u a l i ty  and y i e ld .

fh e  Smooth dayenfi«5® ha® been gr&m in  P u erto  H o e  

f o r  n e a r ly  bg year® . However# dae to  d i f f i c u l t y  th a t  

h a s  been encoun tered  in  p ro p ag a tio n  and c u l t iv a t io n ,  

i t s  Im portance has been secondary u n t i l  r e c e n t ly ,  th e  

p l a n t  i s  v e ry  d e l i c a te  and h as  l i t t l e  r e s i s ta n c e  to  

rough h an d lin g , fits  average  f r u i t  weighs abou t f i v e  

pounds? pu lp  I s  y e llo w , sw eet, and J u ic y . P r io r  to  

World War 11, th e  smooth Cayenne was u nab le  to  compete 

w ith  the  Red Spanish in  P u erto  Rico* low ever, in  th e

5®B*qe lv e s  i t s  n&at f o r  having  a lm o st s p in e le s s  
le a v e s .
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l a s t  f iv e  y e a rs  to s t  headway has been made* © sp ec ia lly  

m  t h e  nearby  i s la n d  o f f i tq m ts  where some 200 outtr&as 

a r e  c u r r e n t ly  under c u l t i v a t i o n . 31 s c a t te r e d  f i e l d s  o f 

Saootb  Oay^smt a sy  be found along  th e  n o r th e rn  l i t t o r a l  

in  th e  m u n ic ip a lity  o f  A rec ib o . I t  I s  grown alm ost ex

c lu s iv e ly  f o r  canning p ro p o ses  and does no t p la y  any 

m ajo r r o le  %n th e  fr e s h  f m i t  m ark st.

Of th e  l e s s  Im portan t v a r ie t ie s *  Gabeion*, Fan de 

Aauo&r* and Megrita# th e  C&beso&a I s  th e  most w idely  

grown and a t  in te rv a l®  d a r in g  th e  p a s t  four decades h as  

re ac h ed  'th e  m arke ts o f c o n t in e n ta l  U n ited  S ta te s ,  th e  

American consumer* in  the. p as t*  h a s  toech r e lu c t a n t  to  

p u rch ase  i t  e i t h e r  f r e s h  o r  canned./' I t s  appearance in  

th e  fo re ig n  m arket u s u a l ly  -causes a  d r a s t i c  drop  In  th e  

p r ic e  of o th e r  v a r i e t i e s .  Sfete i s  due to ' the. f a c t  th a t  

th e  Cabesone i s  e a s i ly  b ru is e d  in  h a n d lin g  and d e t e r i 

o r a te s  ra p id ly  once i t  i s  h a rv e s te d , th e  Cabescna 

v a r ie ty  v a r ie s  in  shape from oblong* tap e rin g *  and 

o f te n  I r r e g u la r ly  bulging to  alm ost c y lin d r ic a l -with 

uniform  s id e s  ( F la t s  I I ) .  th e  f r u i t  i s  l a r g e ,  ran g in g  

from s ix  to  1% pounds; green  f r u i t  tu rn s  to  a  b righ t

S* Smooth Cayenne* grown the world over* com prises 
approxim ately 92 pro  o m t o f t o t a l  p ro d u c tio n  in  Hawaii, 
between §0 'and 75  p ro  cen t in  the P h ilip p in e s #  A ustralia*  
and /South A fr ic a ,  ro u g h ly  25 p er cen t in  Mexico* and le s s  
th a n  15 p e r  © rot in  Cuba and P u erto  lie©  , th e r e  i s  an 
upward tre n d  o f t h is  v a r i e t y ,  e s p e c ia lly  in  th e  Oarl- 
bbeaxirprcdttcing a rea s .
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y e llo w  when r ip e*  'the p a lp  i s  softtnhftt f ib r o u s * y e llo w 

i s h ,  sw ee t, and ju icy*

th e  fa n  do A m m r  and tfegy ita  v a r ie t ie s #  produced 

i n  sm all p a tc h e s  th roughou t th e  is la n d #  a re  consumed a t  

h o se  o r  c a r te d  to  lo c a l  m a lle ts*  th e s e  two V a r ie t ie s  

y ie ld  la rg e  e d ib le  f r u i t  h u t a r e  o f te n  seedy* sp o tted *  

mud s u b je c t  to  b ru is in g  when tr a n s p o r te d  even f o r  a b o r t 

d is ta n c e s*

12. P ro p ag atio n  

th e  p r in c ip a l  m a te r ia l  o f  propagation c o n s is ts  of

s lip # #  g u sh e rs , o r  crowns I Bee gLossery)* Hie e a s t

m a jo r i ty  o f  th e  grow ers h a re  a  c e r t a in  p re fe re n c e  f o r  

th e  w e ll-d e re lo p e d  s l i p  which y ie ld s  l a r g e  f r u i t .  I t  

l a  reported  t h a t  app rox im ate ly  90 p e r  s e n t  o f th e  new 

f i e l d s  o f  p in e a p p le  a r e  p la n te d  w ith  s l i p s  because they  

y ie ld  r o u ^ l y  three- to n s  m m  to  th e  cuerda  than  do 

f i e l d s  p la n te d  to  su c k e rs  ( f a b le  11 and F la t#  111}* 

th e  w rite r*  on th e  b a s is  o f  p e rso n a l o b se rv a tio n #  b e 

l i e v e s  th a t  t h i s  p e rc e n ta g e  i s  somewhat too  h ig h  f o r  m  

avernge year* d--ratio o f  do p g r ''e « iii s l i p s  J.t# 2§ p e r  " 

c e n t gaekers f o r  new p la n  t in g e  would be hors ■ a c c u ra te  

o v e r  a  p e r io d  o f s e v e ra l  y e a rs .

A p la n t  b e a rs  b a t  one fruit* and th e  succeeding 
crop  suaet be produced from a new p la n t .  -Although th e re  

a r e  s e v e ra l d i f f e r e n t  parts of a p in e a p p le  p l a n t  that 
may be used  for p ro p a g a tio n , they are a l l  quite d i f f e r 

e n t .  Each of the sm all p la n ts  i s  known under different



TABLE 11

AREA AND YIELDS OF PINEAPPLE HARVESTED IN PUERTO RICO, 
CROP YEARS, 1948-49 AND 1949-50*

Type of 
Plant

Cuerdas Harvested Average Yield 
Per Cuerda

Total Production

S lips  
Suckers 
Second Crop 

(ratoon) 
Third Crop 

(ratoon) 
Fourth Crop 

(ratoon) 
Totals

1948-49 1949-50 1948-49 1949-50 1948-|9

21,978.85
1,998.40

12,247.70

995.50

1949-50

1,724.98
156.50

1,127.50

113.50

1,320.65
222.40

2,035.85

346.80

34.00

(in
12.70

9.77
9.29

8.52

tons)
10.45
10.06

8.45

7.51

7.12

tons)
13,795.35

2,227.50
17,215.96

2,206.48

242.08

3,122.48 3,959.70 Av.11.86
i

9.12 37,020.45 36,090.37

"Source: Unpublished s ta t is t ic s  obtained by writer from the Bureau
of Agricultural Economics, Puerto Rico Department of Agriculture and 
Commerce, San Juan, May 1951.
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P la te  121*—P in eap p le  Sueksra H eady f o r  P la n tin g

Suckers p a l le d  from  th e  base  o f  th e  m other p la n t  a 
few days e a r l i e r  a r e  read y  f o r  p la n tin g *  These su ck ers 
w i l l  y ie ld  f r u i t  about one y ea r l a t e r .  Suckers norm al
ly  com prise between 15 and 25 p e r  c e n t o f  a l l  new 
p la n t in g s  by acreage* Hay 1951*

names# acco rd ing  to th e  p o s i t io n  in  which i t  i s  found on 

th e  m other p l a n t .  Buds th a t  develop below th e  su rfa c e  

a r e  o a i le d  ra to o n s ; th e se  in  th e  l e a f  a x i l s  of th e  main 

s ta lk #  su ck ers  and s l i p s  ( th e  l a t t e r  b e in g  J u s t  below  

th e  f r u i t } ;  and th o se  c lu s te r e d  around th e  f r u i t #  crowns 

o r  crown s l i p s  (se e  G lo ssa ry ) .

Sucker and ra to o n , i f  unattended# w i l l  develop  

r o o t  system s o f t h e i r  own. fhe ra to o n  develops d i r e c t 

l y  in  th e  s o i l ,  and w i l l  ev e n tu a lly  b e  independen t o f 

th e  mother p la n t  and can be l e f t  to  p roduce a n o th e r  

c ro p . The sucker# i f  l e f t  on th e  m other p la n t ,  a lth o u g h



m% i n  d i r e s t  c o n ta c t  w ith  th e  m i l ,  w i l l  throw o u t r o o t s , 

fh© root® develop p a r t ly  a ro u n d ' th e  ro o ts  of th e  new 

p la n t and p a r t l y  in  thn l e a f  a x i l s  o f  ;1&©' m other p la n t*

In  t h a t  p o s i t io n  te a  so sk o r will., grow and b o ar f rm i t  

oxaotiy^ as  I f  ?th #  r fo tts  jpe^ '$ itjtlm g np iio iir i^ h w ^ t 

th e  so il*  th e  pxmetlmml im portune# o f  t h i s  i s  th a t  where 

i t s  a re  o lo s#  enough to g e th e r  to  p re v e n t th e  

fro®  b e in g  blown over they ©an bo depended upon 

to  h o a r  a orop o f f r u i t .  Both th e  r a to o n  and euofcer ©an 

ho severed from th o  m other p la n t  a t  any tim e 'and used  

f o r  p lan tin g *

and

i s  u sed  alm ost e x c lu s iv e ly , w ith  tho  

o f a  few M a i l e r  grow ers t h a t  s t i l l  employ o n e - , f o u r - ,  

o r  f iv e -ro w  eye t e n *  Ihe two-row system  i s  th e  most 

common method of p la n t in g  in  th e  ex trem e so u th e rn  per** 

fiem  o f  th e  f in # a p p le  - ire s  and on th e  is la n d  o f  V ieques 

where th e  Smooth Cayenne v a r ie ty  I s  grown, fh e  

row system i s  u sed  la r g e ly  w ith  th e  Cabezona v a r ie ty  

; e lsew here  th e  th re e -ro w  

of th e  two* and th ree -ro w  

F i r s t ,  maximum u se  o f la n d  a s  p a th s  betw een s e r ie s  

o f  rows w i l l  f o r a  r id g e s  f o r  the fo llo w in g  p; 

second ly , g r e a te r  than  th re e -ro w  system  

o f  t i l t h ,
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ap p lied  In  P u t r to  Bioo; th ird ly *  dee o f  a fo u r  o r m s *  

row system , e s p e c ia l ly  in  lo s s  o r  c la y  © o ils , a ffec t®  

ground a e r a t io n ,  .water .o o li te  t in g  fo llo w in g  r a in ® , ' aM. 

r e p la n t in g .  In  the th ree -ro w  eye tea  the d is ta n c e  b e 

tween row- and in d iv id u a l  p la n te  "Is aietat IS in ch es  

( ? la t e  I f ) .  A space o r  path of f iv e  f e e t  i s  l o f t  b e

tween each s e r ie s  o f th ree  row s. In  t h i s  system shout 

33,000 p la n ts  p e r  h e c ta r e  {% AJ a c re s )  o r  13*250 p la n ts  

p er cuerd* oan be p la n ted  (Table 1 2 ) .52

th e  p la n t in g  o f b o th  s l i p s  and se e k e rs  g e n e ra lly  

I s  conducted d u rin g  th e  w e t te s t  seaso n , m ainly between 

mid-May and utl&~September { ta b le  13) . ^  smoker® a r e  

e a s i e r  to p l a n t ,  a s  th e y  may be in s e r t e d  in  th e  ground

^ s ta n d a r d  p la n t in g  practice in  Hawaii d i f f e r s  
r a d ic a l ly  w ith  th a t  used  In Puerto M ice, l a  Hawaii* 
f i e l d s  a re  l a i d  ou t g e o m e tr ic a lly  in  blocks. In  b r i e f ,  
th e  p la n t in g  system  la  a s  fo llo w s  1 Humber o f  beds p e r  
b lo ck  21 , d is ta n c e  between b e d s .th re e  f e e t ;  number o f  
rows per bed two; d is ta n c e  between p la n t  rows two f e e t ;  
p la n t  in te r v a l s  in  row® one-foot; and number o f p la n ts ,  
p e r  s o re  1 ?,%S®- At h ig h e r  a l t i t u d e s ,  s l i g h t ly  c lo s e r  
p la n t in g  i s  perm lssahle* With p la n t  in t e r v a l s  o f  tea  
in c h e s , some 16,000 p la n ts  may be s e t  p e r  a c r e ,  t h i s  
system  has s e v e ra l  advantage© which w a rra n t ca refu l 
c o n s id e ra t io n  by fmm to  Ml can grow ers t Cl) C lo se ly  
spaced  p la n t s  produce a more .uniform ly  shaped f r u i t  
and o f  s ta n d a rd  d im ensions which i s  h ig h ly  s ig n if ic a n t  in view o f p e e lin g  and coring; C2) c lo s e ly  spaced p la n ts  
p ro v id e  b e t t e r  w eed -co n tro l by sh ad ing  th e  ground; and 
( 3 ) h ig h e r  yield®  a re  o b ta in ed  p e r  acre*  Cook and Ohms*
19% * p p . 16- 17 .

53a* in  P u e r to  ftio o , p in e a p p le s  in  Hawaii may be 
p la n te d  a t  any tim e o f  th e  y e a r ,  but in  th e  l a t t e r  lo 
c a l i t y ,  owing to  th e  in c id e n c e  o f seaso n a l drought, 
ra in ® , and co ld  w eather* th e  r e s u ite  d i f f e r .  Hawaiian
§  rower® p la n t  th e  bu lk  o f t h e i r  crop  d u rin g  September* 

e tc h e r ,  and He*ember.
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F la t#  IV .— fbree~8ew  System o f C u lt iv a t io n

fen -m on ths-o ld  p la n t#  a r e  h e a lth y  and growing v ig 
o ro u s ly  d e s p i te  d e f i c i e n t  r a i n f a l l  d u r in g  e a r ly  sp ring*  
Weed growth I s  d l f f l o u l t  to  c o n tro l  a f t e r  th e  f i r s t  y e a r  
owing to  th e  o r ia e - c ro s s in g  o f  leav es*  Fans le a s e d  by 
F u e r to  Rico A g r ic u l tu ra l  Company, A recibo . May 1951*

a t  alm ost any d ep th ; w hereas s l i p s  and crowns m ust n o t 

be  p la n te d  deeper th a n  two inches*  As a  g en e ra l ru le*  

th e  more perm eable th e  s o l i  th e  sh a llo w er shou ld  be th e  

b ed . Both s l i p s  and su ck ers  may be p u l le d  from th e  

m other p la n t  s e v e ra l  days b e fo re  p la n t in g  and s t i l l  

m a in ta in  t h e i r  v i t a l i t y  and h e a lth y  c o n d itio n .

l4 .  C u lt iv a t io n  

C u lt iv a tio n  o f p in e a p p le s  r e q u ir e s  in te n s iv e



TABLE 12

APPROXIMATE NUMBER OF PINEAPPLE PLANTS PLANTED PER CUERDA*

System of 
P lan tin g

D istance 
between rows 

(in  inches)

D istance a p a r t  of 
p la n ts  in  rows 

(in  inches)

D istance between c e n te rs  o f 
( in  fe e t)

banks

5 f e e t 6 f e e t 7 f e e t 8 f e e t 9 f e e t 11 f e e t

S ing le  row IS" 12 -  18" 8,700b 7,075 6,050 5,300 4,725 3,850
5,750 4,700 4,025 3,525 3,125 2,550

Double row 18 -  24" 12 -  16" 12,550 10,950 9,675 8,700 7,900 6,675
9,400 8,200 7,225 6,500 5,900 5,000

T rip le  row 18 -  20" 16 -  18" 13,250 11,650 10,400 9,375 8,500 7,200
11,800 10,350 9,250 8,350 7,550 6,400

Quadruple row 18 -  20" 16 -  18" 13,000 11,825 10,775 9,975 9,250 8,075
11,550 10,525 9,600 8,875 8,225 7,175

aSource: Com pilations based on da ta  provided by William Pennock, Puerto  Rico A g ricu ltu ra l Experiment S ta tio n ,
Rio P ied ras , 1951.

^Approximate number o f p la n ts  c a lc u la te d  to  the  n e a re s t  25.



TABLE 13

CALENDAR OF AGRICULTURAL ACTIVITIES ON PINEAPPLE FARMS COMPARED WITH|
COMPETING FOR LAND IN PINEAPPLE AREA*

ER CROPS

Month P ineapp les Sugar cane 
(ra to o n )

Oranges 1

Jan . Plowing. Weeding. F e r t i l i s 
in g . P rep arin g  f o r  new crop .

H arv estin g . Pre
p a rin g  t e r r a c e s .

H arv estin g . G ra f t-  1 
in g . S praying . 1

Feb. Weeding. Plowing land  fo r  
new cro p . Begin h a rv e s tin g  
from su ck e rs .

H arv estin g . P re
p a rin g  te r r a c e s .

H arv estin g . G ra f t-  1 
in g . Sjpraylng. 1

Mar. Weeding. Plowing land  fo r  
new cro p . H arvesting  f r u i t .

H arv estin g . P re
p a rin g  te r r a c e s .

G ra ftin g . Spray- 1 
in g .

Apr. Weeding. Plowing land  fo r  new 
crop . H arvesting  f r u i t .  Cut
t in g  and p la n tin g  su c k e rs .

H arv estin g . P re
p a rin g  te r r a c e s .

T ran sp lan tin g . 1 
F e r t i l i z in g .  1 
S pray ing .

May Weeding. F e r t i l i z in g  shoo ts 
f o r  2nd cro p . P la n tin g  suck
e r s .  H arv estin g  f r u i t .

H arv estin g . P re
p a rin g  te r r a c e s .

T ran sp lan tin g . 1 
F e r t i l i z in g .  1 
S pray ing . 1

June F e r t i l i s i n g .  P la n tin g  suck
e rs  and s l i p s .  Weeding. Har
v e s tin g .

H arv estin g . P re
p a rin g  t e r r a c e s .

P la n tin g . 1 
H arv estin g . 1

Ju ly P la n tin g  s l i p s .  F e r t i l i s i n g  
e a r l i e r  p la n t in g s .  Weeding. 
D estroying p la n ts  in  aban
doned f i e l d s .

C u lt iv a t io n . C u lt iv a t io n . 1 
P la n tin g . 1 
H arv estin g . 1

Aug. P la n tin g  s l i p s .  Weeding. 
T rea tin g  f i e ld s  w ith  c a rb id e .

C u l t iv a t io n . H arv estin g . 
P la n tin g .

S e p t. Weeding. F in ish  up p la n tin g  
of s l i p s .  C arbide tre a tm e n t.

C u l t iv a t io n . H arv estin g .
P la n tin g .

O ct. Weeding. F e r t i l i z in g .  Car
b id e  tre a tm e n t.

------------- H arvesting .
S pray ing .

Nov. Weeding. F e r t i l i z in g .  Com
p le t in g  oarb lde  tre a tm e n t.

------------- P runing .
S pray ing .

Dec. Weeding. Minimum a c t i v i t y  
on p ineapple  farm .

------------- S pray ing .
F e r t i l i z in g .

Corn

[re p a ra tio n  o f lan d . 
L rvestlng.

preparing o f la n d . 
ig tro y ln g  of in s e c ts

W anting. Weeding. 
5rep a rln g  of la n d .

Wanting. Cultivat
ing.

leading . D estroying 
Lnsects.

la rv e s tin g .

P reparing  of la n d . 
H arv estin g . P lan tin g ,
P rep arin g  o f la n d . 
H arv estin g . P lan tin g ,

Weeding. D estroy ing
Insects._____ ______
|Weeding. Destroying 
insects,___________

*Sources: Adapted from Dr. D.S. Campbell*s th e s i s ,  The Geography of the  Cof ^ e  In d u s try  of P uerto
Rloo (Chicago; U n iv e rs ity  o f Chicago P re s s ,  194.7), pp. 114-115- Conferenoe w itlTIM ’T F ro n c i800 Vazquez, 
P u erto  R ic o 's  l a r g e s t  p ineapp le  grow er, May 17, 1951; L e t te r  from Mr. John E. R a y i^ r ,  p ineapp le  grower 
f o r  26 y e a rs , June 24# 1951.
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farm ing  te c h n iq u e s  combined w ith  c o n s id e ra b le  p a - 

tlenum *^  P ineapples req u ire from 12 to  22 month® o f  

c u l t iv a t io n  b e fo re  the f i r s t  h a rv e s t ,  S p ring  I M i  

p e r io d  weeds mm% be fo u g h t v ig o ro u s ly  and i n c e s s a n t l y , ®  

and th e  © oil m ust be m a in ta in ed  Im e x c e l le n t  t i l t h ,  ( s a t  

t a b l e  1 3 ) .56

On acco u n t of th e  shallow  ro o t  system  and c lo s e ly  

spaced  p la n t in g ,  p in e a p p le  c u l t iv a t io n  1© co n fin ed  a l 

m ost e n t i r e ly  t o  hand la b o r  in  P uerto  Bio®. Hegar&leee 

o f  th e  row-eye tern employed a f t e r  the f i r s t  y e a r  leav e#  

in t e r l a c e  between th e  row# and i t  become# d i f f i c u l t  to  

t i l l  th e  t o l l  even w ith  a s c u t t l e  hoe . Hi# o rd in a ry  

h o e , however,, i s  commonly used  because of .the h e a v ie r  

s o i l ,  and th e  more abundant growth o f  weeds* Because

^ ia s e d  on a  su rvey  made in  -Puerto Mm  • in  .13% - 
%# by th #  in s u la r  la b o r  and hininmm * b fe  Board, m  man- 
days w ort wee re q u ire d  to  'c u l t iv a te  a  s in g le  e o e rd s  o f  ' 
pineapple®  o u t o f a  t o t a l  o f  11% man-day® work, r e q u ir e d  
f o r  a ll. epere tlom # from tim e o f  p la n t in g  th rough  h a r
v e s t in g .

55& f  m  p ro g ressiv e  farmer® a re  tu rn in g  to  mere 
econom ical and e f f i c i e n t  ohem ical weed sprays*  These 
in c lu d e  v a r io u s  combination® o f o i l  and em ulsify  in g  
compound «• two of th e  b e e t  known chemical, weed sp ray s  
a r e '2-%-b ( 2 .% d ic h lo r  pheoeacy a c e t i c  a c id )  .and 2-% -5~f, 
b u t  th ey  a r e  so e x tra s  e l y to x ic  to  p in e a p p le  p lant®  
th a t, they f r e q u e n t ly  canno t be used* In  Hawaii* th e s e  
two compound® a r e  used  to  c o l la p s e  and d e s tro y  w orn-out 
r a to o n  crop® b e fo re  r e p la n t in g .

^«john I .  a&ymer, p in e a p p le  .grower o f  26 year® ex
p e r ie n c e , e s tim a te s  t h a t  weed c o n tro l  c o n s t i tu t e s  65 
p e r  cent o f  th e  t o t a l  c o s t  o f c u l t iv a t io n .
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th e  most d i f f i c u l t  and expensive o p e ra t io n  In  plneap.pl® 

c u l tu r e  i s  c u l t iv a t io n ,  g re a t  e f f o r t s  have been made to  

a l l e v i a t e  th e  problem o f hand la b o r .  A r e c e n t  p ro m isin g  

tech n iq u e  i s  th e  use of mulch paper (F la t®  ?} .

F lat®  V.— Use of Mulch P aper

Irtish  p ap e r in  th e  p in e a p p le  In d u s try  conserves 
m o is tu re , p re v e n ts  ex cess iv e  le a c h in g  o f  f e r t i l i s e r ,  
re ta rd®  weed grow th, a c t iv a te s  n i t r i f y i n g  b a c te r ia ,  
and a c c e le r a te s  p la n t  growth by in c re a s in g  th e  s o i l  
te m p e ra tu re , ho d a ta .  ( C ourtesy o f M artinez R ogers, 
F o to g ra fo , b a n tu re o .)

Mulch p a p e r , o b ta in e d  in  r o l l s  2k  to  36 in ch es  w ide, 

i s  im pregnated w ith  a s p h a lt  on one s id e  to  p re v e n t le a k 

ag e . the  p ap e r I s  u n ro lle d  between rows of p la n ts  sh o r t

ly  a f t e r  p la n t in g .  S o il must be r o l l e d  a long  b o th  s id e s
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o f  th e  p ap e r in  o rd e r  ip  be moat e f f e c t iv e  sad to  anchor 

I t  se c u re ly  a g a in s t  w inds. The paper decay® and d ie*  

i n te g r a te s  in  12 to  I k  m onths, by which t in #  th e  p in e 

a p p le  p la n ts  a r t  s u f f ic ie n t ly  la rg e  to  shad# th e  ground, 

th u s  red u cin g  weed grow th.

Mulch p a p e r , a s  used in  B a c a ll ,5? ser?#© a t  l e a s t  

f i r e  as ja r  fun ction #  o r  b e n e f i t s . F ir s t*  and perh ap s 

fo re m o s t, i s  a  re d u c tio n  in  weed growth* as weeds cannot 

l i r e  w ith o u t s u n l ig h t .  The earing in  weed- e r a d ic a t io n  

c o s t s  thus e f f e c te d  has been co n s id e red  s u f f i c i e n t  to  

j u s t i f y  th e  added c o s t  of th e  p a p e r , second* mulch 

p ap e r in creases s o i l  tenperatnre.5*  th ir d , the'paper  

te n d s  to  r e ta r d  m o is tu re  evaporation from th e  s o i l  su r

face*  fo u rth *  & h ig h e r  n i t r a t e  c o n te n t has been found 

in  nulohed s e l l s  reg a rd less  o f type o r  aaeaxtt o f  fe r 

t i l i s e r *  F in a l ly ,  a quiok s t a r t  and e a r ly  developm ent 

o f  new p lan tin g ® , bring® about a h ig h e r  percentage of 

p la n t s  in  r e l a t i o n  to  f r u i t *59

57The p ineapple in d u s try  u ses shout 2$0 ,000  ro ll®  
o f mulch p ap e r annually a t  an e s tim a ted  c o s t  of 
13*500,000.

5^Xn the euaner, mulch p ap e r increase®  s o i l  t ca
p ers ta re  from 12° to  1 5 ° f .  du rin g  th e  day tim e and from 
k° to  5°F . a t  n ig h t*  During th e  w in te r  gen the th ese  
teapereturea range  fro© 5® to  #*f. and 2° to  l ° F .  day 
and n ig h t ,  r e s p e c t iv e ly .  Collin®, 19 **9# pp . 3^9~3SQ.

59a Hawaiian'Research f i e l d  S ta t io n  m  m  e x p e r i
ment©! p lo t  o b ta in e d  a 20 p e r  cen t Increase in  y ie ld  by 
m ulch ing . Mulched p la n ts  grew a  fo o t h ig h e r  than  a d ja 
cen t unm lohed plant®  of s im ila r  age .



la 
Pu

er
to

 
M

ao
 

to 
da

te
, 

oa
ly

 
oa

* 
uu

lo
h 

p
ap

er
-l

ay
in

g

Iu
so

4 *m4#s
f
4*mm
49
§

is
1

'• f l l

J

i
3

5

©

g
<3
fc
3
S
1a
€a

et'
3
ia
s
M

I

&

i
*4

I
50*
f
1
«#
#
§
g
f t

I i
m
t  o
*4 J3

m m
53

£}
I*»

I If
!  *3  3

3
*

i t

:

js j

§  2

fb
# 

e&
rb

ld
s 

pr
oc

es
s,

 
a 

pf
t-

nt
r 

ds
vs

le
pM

nt
 

(1
93

9)
» 

is 
cg

pi
oj

rt
d 

pr
tn

sr
tij

jr
 

to 
ba

st
es

 
fr

at
t 

m
at

ur
ity

* 
4 

va
st

 
m

aj
or

ity
 

of 
tb

s 
gr

ow
er

s 
tr

ea
t 

a 
po

rt
io

n 
of 

th
st

r 
or

op
 

In 
or

de
r 

to 
ex

ten
d 

to
t 

ba
r?

 s
at

in
g 

mm
mm

 
bs

ea
us

e 
if 

lo
t

i i

S 5r4
f t

2
%
%
m4»

as
*

3
&
#
3

I

*» i
■3 *»

a I ab
ou

t 
six

 
we

ek
s 

af
t 

or 
tb

s 
ap

pl
ic

at
io

n 
of



no

s o lu t io n ,  and th e  f r u i t  m atures seme fo u r  months fo llow *
60lo g  th e  flo w erin g  p e r io d .

Hi e re  a r e  th r e e  advan tages in  u s in g  c a rb id e . F i r s t ,  

i t  red u ces  th e  h a rv e s tin g  c o s ts ,  s in c e  few er w orkers a re  

re q u ire d ; second , i t  h a s te n s  crop m a tu r i ty  by abou t two 

o r  th re e  m onths, tim e e n a b lin g  th o se  grow ers p a r t i c i p a t 

in g  in  the f r e s h  f r u i t  m arket to  command h ig h e r  p r ic e s  

f o r  t h e i r  crop d u rin g  the  o f f  season; and t h i r d ,  th e  

c a rb id e  p ro c e ss  i s  co n s id e rab ly  ch eap er than  th e  ob

s o le te  * smoking p ro c e s s 8 ,^1 because i t  i s  equal to  i t  

and  p o ss ib ly  more e f f e c t iv e  because a  windy n ig h t cou ld  

e a s i ly  n u l l i f y  th e  smoke tre a tm e n t.

Hie u se  o f  a hormone, known a s  AHA (Alpha N aphetha- 

l e n t  A cetic  a c id ) ,  a p o s t-w a r d isc o v e ry , ap p ears to  be 

th e  most p rom ising  of a l l  methods th u s  f a r  known to  

r e g u la te  o r  c o n tro l  f r u i t  m a tu r i ty . I t  must be a p p lie d  

i n  extrem ely  lour c o n c e n tra t io n s  (ab o u t th re e  p a r t s  p e r  

m il l io n  of w ate r) by boom sp ray e rs  o r  by a i rp la n e ,  f o r

^ t r e a tm e n t  con a ls ^ s  o f pouring  o n e -fo u r th  cup 
{30 oc) ©f s o lu t io n  by hand in to  top  o f ©gob p in e a p p le  
shoot# A s o lu t io n  o f  11 ounces o f  calcium  c a rb id e  in  
30 g a llo n s  of w ater i s  s u f f i c i e n t  to  t r e a t  one cu e rd a , 
c o s t in g  rough ly  #10 .00 . (Adapted from l e t t e r  re c e iv e d  
from  John I .  Baymer, A reolbo , January  29, 19531)

^Sm oking  p ro c e s s , f i r s t  employed by a c c id e n t in  
th e  A to rt I s la n d s  in  1925 , was In tro d u c e d  In to  P u erto  
Etc© s h o r t ly  a f t e r  1930* ^b ia p ro c e s s  c o n s is ts  o f  burn
in g  wood f o r  s e v e ra l  h o u rs  beneath  a  canvas co v erin g  
s e v e ra l  rows of p in e a p p le , t h i s  p ro c e s s , no lo n g e r  u sed , 
had  th e  d isad v an tag e  o f c o s t in g  abou t #£5.00  p e r  ©Herds, 
a lm o st couplet®  lo s s  o f s l i p s  fo r  p ro p a g a tio n , arid add i
t i o n a l  work r e q u ir e d  in  e r e c t in g  and m a in ta in in g  equip
m ent. B.C. H eb e rts , 19^2* pp. f l j * ! ! 1*.
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i t  i s  n e a r ly  im p ossib le  t s  g e t  th e  p ro p e r  mount o f  'litis  

s o lu t io n  on to  each p la n t  ftp u se  of hand sprays.^* tb s  

s o lu t io n  1® a p p lie d  j u s t  p r i o r  to  te d  fo rm atio n  and i t  

form s the baeltvard flower® to  sp r in g  f o r th  to  t i n t  

m il f r u i t  d eeelep a  sad r ip e n s  s im u lta n eo u s ly .

%  u sin g  th e  hom oa#  AKA, tb s  e n t i r e  s t r u c tu r e  o f 

th e  p la n t  i t  changed, f l o a t  n u tr ien t®  a r e  drmim from 
a l l  part®  o f  th e  p la n t  to  mi courage f r u i t i n g  a t  th e  ex

p en se  o f v e g e ta t iv e  g row th , an d , ae  a  em seq u en ce , 

sm oker developm ent i s  d r a s t i c a l l y  red u ced  and ha®el 

s l i p s  f a l l  to  fo rm , th e  f a i l u r e  to  produce s l i p s  i s  

th e  prim ary, re a so n  why t h i s  hormone i s  n o t norm ally  

a p p l ie d  to  th e  p la n t  c ro p , Sinoe th e  ra to o n  c ro p s  

m atu re  w ith  l e s s  r e g u la r i ty  than  th e  p la n t  crop and 

a s  s l i p s  a n t  smokers ’'f o r  f u tu r e  p la n t in g  h a re  been r e 

moved b e fo re  sp re y in g , th e  mss , o f  th e  hormone i s  id e a l 

l y  s u i t e d  f o r  ra to o n  c r o p s ,  Severer* a  second hormone, 

d e s c r ib e d  a s  Bftd lle tm  Kapha t h d  erne A ce tic  a c i d ) * 1# a t  

p r e s e n t  being  developed  to  strmgM m  th e  stem , e n la rg e , 

th e  f r u i t  # and g iv e  I t  a f i t *  te s tw re . fh #  f u tu r e  o f  

1IA# a s  w e ll a s  o th e r  hormones under in v e s t ig a t io n ,  may 

com p le te ly  a lt e r  method# o f p in e ap p le  c u l t iv a t io n ,

^ T h c  w r i te r  observed  d e v a s ta tin g  r e s u l t s  to  a 20 
m ere f i e l d  th a t  had been sp rayed  by hand w ith  to o  h ig h  
a  c o n c e n tra te . H ealthy  p lant®  w ith e re d  away and d ie !  
w ith in  two weeks.
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16 . H arv estin g

Borne p in e a p p le s  a r e  harvested l a  P u erto  E ico d u rin g  

th e  e n t i r e  year# a lth o u g h  maximum p ro d u c tio n  o ccu rs  d u r

in g  th e  p e r io d  between mid-March and a id -Ju n e  (Bee S ec tio n  

15* *Methods o f  R eg u la tin g  F ru i t  M aturity® ), f r u i t s  fro® 

su c k e rs  n o rm a lly . aa tm re  from 12 to  16 months fo llo w in g  

p la n t in g ;  f r u i t s  from s l i p s  between 16 and 20 m onths; 

and f r u i t *  i r m  o r  owns between 20 and 22 m onths. F in e -
•' Tr

a p p le s  a r e  h a rv e s te d  d u rin g  e i th e r  one o f  two s ta g e s  o f  

m a tu r i ty .  . I f  . the  c rop  i s  d e s t in e d  to  th e  c o n t in e n ta l  

f r e s h  f r u i t  m ark e t, the  f r u i t  i s  p ic k e d  from two to  

th r e e  weeks b e fo re  becoming f u l ly  r ip e n e d  in  o rd e r  to  

a llo w  tim e f o r  g ra d in g , p ack in g , sh ip p in g , and o th e r  

tim e-consum ing o p e ra t io n s  b e fo re  re a c h in g  th e  consumer.

I f ,  on the, o th e r  hand, the f r u i t  i s  c o n tra c te d  to  th e  

eam tcry , i t  w i l l  no t be h a rv e s te d  u n t i l  f u l l y  r i p e ,  

th e r e fo r e ,  i t  i s  obvious th a t  r a d i c a l ly  d i f f e r e n t  te c h 

n iq u e s  in  h a rv e s t in g  a r e  r e q u ire d , ( s e e  F r o n t i s p ie c e ) .

F r u i t ,  n o t f u l l y  r ip  meed, i s  g a th e re d  by crews o f  

w e l l - t r a in e d  w orkers , i/c rkera  engaged in  t h i s  o p e ra t io n  

f i r s t  remove th e  f r u i t  in  th e  rows from b o th  s id e s  o f  

th e  p a th . Behind th e s e  s k i l l f u l  c u t t e r s  a r e  c a r r i e r s  

w ith  sp e c ia l b a s k e ts  w ith  which to  c a r ry  th e  f r u i t  to  

th e  edge o f  th e  f i e l d  where th e  f r u i t  I s  assem bled w ith  

crown head-down, end l a  exposed to  th e  sun f o r  th r e e  o r  

f o u r  hours ( F l a tm  F I  and V I I ) . At t h i s  p o in t ,
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P la te  VI*— Sol© Method of T ra n sp o rta tin g  
F r u i t  from F ie ld  to  Road

F ru i t  h e a re rs  *tote* p in e ap p le s  on t h e i r  heads a s  
t h e i r  f a th e r s  d id  a g e n e ra tio n  ago* B askets f i l l e d  w ith  
f r u i t  weigh from *K) to  60 pounds* Aprons p r o te c t  w orkers 
a g a in s t  the b a rb l ik e  le a v e s  which o v erlap  th e  p a th s .  One 
c u t t e r  and two c a r r i e r s  can h a rv e s t  ab o u t 3,600  p in e 
a p p le s  in  a te n -h o u r  day . A p ril 19*1-2• ( C ourtes* o f
R e v is ta  de A g r ic u ltu ra  de P u erto  R ico ). J
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k ig.npm

P la te  VTX#— t r e a t in g  Pineapple®  f o r  
F resh  f r u i t  Market

%
th e  pineapple®  a r e  f i r s t  s t r ip p e d  o f  b a s a l  bract©  

and em ail s l i p s  and n e a t ly  a rran g ed  in  rows w ith  t h e i r  
crown© down. Xfcetr b u t t s  a r e  exposed to  th e  sun f o r  
th r e e  to  fo u r  h o a r s » and then  th e  f r u i t s  a r e  t r e a te d  
a g a in s t  * b la ck  m t*  b e fo re  b e in g  t r a n s p o r te d  to  p ack - 
l a g  shed f o r  g rad in g  and c r a t in g .  A p ril 1 9 te . K Court
esy  of K ev is ta  de A g r ic u ltu re  de P u e rto  E io o .)

p in e a p p le s  a r e  t r e a te d  a g a in s t  *blaok ro t*  ($ee S ec tio n  

I d ,  *1d e e a se s  and P est© * ). L a te r  th e  f r u i t  i s  c o l l e c t 

ed and tra n s p o r te d  to  th e  n e a re s t  p ack in g  shed ( f i g .  7 ) , 

where i t  i s  g rad ed , in s p e c te d , o ra te d  ( P la te  t i l l ) ,  and 

la b e le d  b e fo re  being  tru ck e d  to  San Juan f o r  o v erseas  

shipment*
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n u l l  v m * - ~ S y p l o a l  r a c k i n g  S h e d  0 ® e d  t o  
grad ing*  a id in g , an a  O ra tin g  F r u i t

P ineapp le#  a r e  m ech an ica lly  e h a n a e lle d  to  w w t o  
M a s  on r i g h t  aeeo rd liig  to  d ia m e te r . th ey  a r e  to m  
e a r t e d  to  to e  g rad in g  t a b le s  on l e f t  o f  b o l t .  A fte r  
to e  f m i t o  a r e  © a re fe lly  g rad ed , th ey  a r e  o a r r ie d  a long  
to e  ©©irreyer b e l t  to  w h itin g  o ra te s  seen  in  fo reg ro u n d . 
So date* (C ourtesy  o r K arla  t a  do A grio ttX tara de P u erto  
- m e o  * J

H arvesting  f o l l y  r ip e n e d  f r u i t  c o n tra c te d  to  th e  

e a rn e r?  does n o t r e q u ir e  n e a r ly  to e  d e g ree  o f  s k i n  ae  

h a rv e s t in g  th a t  d e s t in e d  to  to e  f r e e h - f r u i t  m arket; 

t h i s  I s  r e f l e c t e d  in  to e  d a l ly  w ag e -a ea le . ( l e e  Chap

t e r  IV, S ec tio n  6 , "In san e  end Wage C o n tr ib u tio n s* .)  

Worker# engaged i d  t h i s  o p e ra t io n  a r e  p ro v id ed  w ith  

sh a rp  ;e a e h e te s  and e a t  to e  f r u i t  o f  th e  rows f ro *  

b o th  sid e#  Of th e  p a th .  to e  f o l l y  r ip e n e d  f r u i t  mmt
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tee m m  c a r e f u l ly  teaitdXtd than  in  th e  c a se  o f  p ro -  

r i p e n e d f r u i t  for.. I t -  I s  h ig h ly  s u s c e p t ib le  be b r u is e s ,  

lb® fym if i s  removed from 'the f i e l d  In. basket©  and p la c e d  

In p ile©  a t  th e  edge o f th e  f  ie ld  co n v sn len t to  load ing  

o n to  s i t i n g  t r u c k s .  I t  1© eoonon p r a c t i c e  to  remove 

th e  mmmrn b efore tn n o p o r tln g  th e  f r u i t  to  th e  can

n e ry  *
*3?

As p in e a p p le s  in  a g iven  f i e l d  do n o t r ip e n  u n i

fo rm ly  u n d er n a tu r a l  condition®  r e g a r d le s s  o f  t h e i r  

u l t im a te  d e s t in a t io n *  s e v e ra l  c a lic o tie n ® , from th r e e  

to  te n  day© a p a r t ,  a r e  n e c e s s a ry . A f te r ' th e  second o r  

t h i r d ’ c o l le c t io n  when th e  f ru i t# .  become th in n e d  o a t ,  

th e  working crew s who remove th e  S m i te  from th e  p lan ts , 

may a l s o  c a r ry  them l a  canvas hags to  w a itin g  t r u c k s ,  

th u s  e lim in a tin g  a  ooasi& erabi©  number o f "b ask e t 

totm rs* so im p o rta n t a t  the  peak o f p ro d u c tio n .

Sine® each stop  in  th e  h a rv e s tin g  o p e ra t io n  m ust 

he c lo s e ly  timed in  r e la t io n  to  a n  oth er  ta s k s ,  c lo s e  

c o o rd in a tio n  and su p e rv is io n  f a  e s s e n t ia l*  However, 

th e r e  appear© to  be l i t t l e  c o r r e la t io n  between th e  e l s e  

o f  t a m e  and h a rv e s t in g  c o a ts ' in  tern© o f  man-days re*' 

q u ire d  p e r  cuer& a. 4a hand la b o r  I s  need  alm ost ex

c lu s iv e ly  i n  h a rv e s tin g  p in eap p les*  hnsnnt s k i l l  and 

judgment become in c re a s in g ly  so re  Im p o rta n t, th e  h a r 

v e s t in g  e x p e r t ,  u s u a lly  m e  owner o r  manager, m ust know 

th e  degree o r s t a t e  o f r ip e n e s s  o f th e  f r u i t  a t  a l l  

tim es*  he I s  a b le  to  d e te rm in e  t h i s  by a com bination
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o f  oouditiona sueh .as co lo r#  s ix *  o f  eyes* a M  shape o f  

b ra c ts *  I f  a  f t  e ld  o f  p in e a p p le s  h a s  been  In fe c te d  by 

a dasease teowa ms "gttanosls* (3m  S ection  16# *01®oases  

aM F csta* } .#  th e  normal p e r io d  o f b a r e s t  i s  d e lay ed  

■ to o  -aey** oer'- to e  w to is  :m  a  M w ; f  mto. o f  r J ^ w to g  I s  o u t 

o f  th e  r e su lt*  o f  I b i s  d isease*  Immediately p r io r  to  

t o r t i i  weat l i s r  fW  W a its  o re  c lo s e ly  watched b « i m «  

f r u i t  gathered during r a in y  s p e l to  a r e  s t o j e e i  to  ro t*  

However, to  s p i t e  o f  m il to es*  v a r ia b le  fa o to rs  a f fe e to  

lo g  toe a c tu a l h a rv es t*  t o t  gyever always h a rv ests  M s  

crop  w ith g re a t  agsarmme#.

I f .  f i e l d s

P in eap p le  y ie ld s  to  Fa or to  K lee vary  c o n s id e ra b ly  

f r e t  to e  y e a r  to  a n o th e r , a s  i s  t r e e  t o  t e s t  o th e r  m ajor 

p ro d u c in g  a r e a s  t o t  w r i t  o v e r , f r im a ry  fe e  t o r s  which 

detmrmtom t o t a l  y ie ld s  o f  t o t  in d u s try  ms a  to o l s  f o r  a  

g iv en  y e a r  .ar-a t o t  p ro s p e c tiv e  a a rh e t  mutlmoh# e l  to m t i t  

mmadittoms# t o t a l  ac reag e  to  f l r e t o y e a r  h a rv es t*  a w  

a v a i l a b i l i t y  o f  empit&l f o r  In v estm en t. M ajor famtmrm 

to fto em eto g  th e  av e rag e  y i e l d  p e r  w o rd s  o f  a  g iven  

grow er in c lu d e  p ro p e r  management # a v a i l a b i l i t y  o f 

h e a l th y  s l i p s  f o r  p la n tin g *  and fa v o ra b le  w eather ooa~ 

ditioft® #

lb s  f a s t  th a t  t o t a l  o r  average  p in e a p p le  y ie ld s  

mm&% be p r e d ic te d  w ith  any deg ree  o f  accu racy  Mss a 

d i r e c t  o f f  s o t  t o  s  moor to g  seed ed  c a p i t a l  f o r  imfmstmmmt*
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TABLE U

FACTORIES PROCESSING PINEAPPLES IN PUERTO RICOa

Name Date Estab
lish e d

Location By 
M unicipality

1948-49 Pack 1949-50 Pack
Cases® Per Cent Cases*4 Per Cent

1. Companie A gricola In d u s tr ia l 1950 Manati* 102,909 9.8 84,570 12.0
2. Francisco Vazquez, I n c .c 1949 Manati 273,047 26.1 231,016 33.0
3. Manati Packing Company 1945 Manati 129,611 12.4 In hands of receiA
4# V alien te  y Campania 1939 Corozal 53,489 5.1 28,902 4.1
5. Corozal Canning Company0 1937 Corozal 293,957 28.0 257,354 36.7
6. Isab e la  Grove Company ̂  ^ 1919 Toa Baja 29,464 2.8 15,960 2.3
7. Norman E. P arkhurst Company 1931 Bayamdn 159,206 15.2 70i 816 10.1
8 . Del F ru ta l Canning Company 1949 Toa Baja 6,815 0 .6 3,840 0 .6
9. Puerto Rico A g ricu ltu ra l Co. 1949 Vieques I s le  ------ _ _ _ ___8,290 1 .2

Totals 1,048,500 100.00 700,748 100.0

aSources: Data fo r  the 1948-49 pack was obtained from In su la r  Department of A gricu ltu re  and 
Commerce; the 1949-50 pack was obtained from in d iv id u a l canners by w r ite r .  Cases have been converted 
to  number 2 -sized  cans (24 cans per c a se ) .

h p ian ts  no t canning pineapple during 1951 season,

cP lan ts  p rocessing  pineapple ex c lu s iv e ly . All o ther p lan ts  process pineapple along w ith o ther 
f r u i t s  such as g ra p e fru it ,  guava, guanabana, papaya, e tc .

^The P arkhurst Company c u rre n tly  has two f a c to r ie s .  The new p la n t, e s ta b lish ed  in  1950, i s  
devoted ex c lu siv e ly  to  p rocessing  frozen co ncen tra tes. The old p la n t i s  expected to  continue opera* 
t io n  on a lim ited  cap ac ity .
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i n

t m  to  I f  ton®* fhle amazing d iffer  m m  In y ie ld s  b e 

tween th e  ,two is la n d s  I s  dee* In  p a f t ,  to  th e  different 
v a r i e t i e s  of f r u i t  grown. The smooth Cayenne p in e a p p le  

w eighs oo- an  a v e ra g e .. abou t o u t  pound more than  th e  Red 

Spanish*.. In X9^S# Mexico re p o r te d  an o v e r - a l l  av e rag e
9

f i e l d  o f 303 arm tea  (10 .6  ton®} o r  app rox im ate ly  th e  

tame a t  Puerto R l o o .^  th e re  m s  no in fo rm a tio n  a v a i l s  

a b le  to  th e  w r i te r  on 0ttha*s average y ie ld *

I S . U n ea se#  and P e s ts  

th e  p in e a p p le  p la n t  I s  a t ta c k e d  by co m p ara tiv e ly  

few  d is e a s e s  mud peat® ( f a b le  15 ) * I t  i s  alm ost a x io 

m a tic  th a t  f a i l  a r e  w ith  p in e a p p le s  1# a d i r e c t  in d ie s -  

t i o n  of poo r management o r  farm ing  te c h n iq u e s .

* lia e k  r o t* ,  (Uhlel&vlopei® paradox#) p r i o r  to  

19^0 was one o f the  m e t  d ead ly  d isease©  c o n fro n tin g  

p in e a p p le  growers* In  some lo c a l  i l ls ©  i t s  in c id e n c e  

was a s  M gh a s  25  p e r  # m t#  but th e  av e rag e  s j^ e e ta n e e  

was le e #  than  f i v e  p e r  c e n t f o r  a  g iven  year*^® today# 

c au se  and n a tu re  of t h i s  d is e a s e  a re  w e ll known. th e  

d is e a s e  i s  caused  by a fungus which i s  e s p e c ia l ly  do

s t  m o t iv e  i f  m e  f r u i t  1.® h a rv e s te d  im m ediately

^ (A d a p te d  from an unpub lished  f a b le  p ro v id ed  by 
Ana M, Oomez, Seonosilo A n s ia ta u t, American Embassy» 
Mexico .01by# Kovsmber s i ,  1 9 5 b.)

Department of A g rio u lfe re#  C ontro l o f B lack 
Rot o f  g jn e a p p le s  1b T r a n s i t , a i r o M a r T o r ^ l T l l 5 s K l w  
JXpiif'IfcW 'JrKBiBif'T5i!% hfiig "'Office# 1939)# p . 1*



TABLE 15

PINEAPPLE DISEASES Al.D  PESTS IN PUERTO RICO*

Disease or 
P est

Cause E ffe c t on Pineapple Remedy or Control

1 , Black r o t ThielavioD sis Daradoxa 
(fungus)

Core of f r u i t  becomes 
in fe c te d , leaves become 
sp o tted , and the f r u i t  
r o ts .

P a in t b u tts  o f f r u i t  with ben
zoic ac id , titan ium  oxide, or 
b o ric  acid  in  so lu tio n .

2 , Gummosie In sec t in ju r ie s Qummy substance oozes 
from around the eyes of 
the f r u i t .

Spray w ith in s e c tic id e s .

3. Mealybug 
w ilt

Pseudococcus breviDes 
( in sec t)

In sec t bores holes in  
f r u i t ,  causing decay. 
Also a ttack s  ro o ts  and 
le a v e s •

Introduce p a ra s i te s .  Spray 
o i l  emulsions and compounds 
of cyanide.

U* Club ro o t Heterodera m arioni 
(nematodes)

Worm destroys roo ts  of 
p lan ts  and produces 
w arts on ro o ts .

Fumigate w ith; (a) C hloropicrin  
( te a r  g as), (b) Methyl dibromide 
(c) D.D. compound.

5. Chlorosis 
w il t

Iron  d efic ien cy  in  s o i l Leaves w ither and lo ss  
of co lo r.

Spray iro n  s u lfa te  so lu tio n  on 
leav es .

^Sources C onsultation  w ith Dr. Luis A• Alvarez, P lan t P a th o lo g is t, U niversity  of Puerto Rico, 
June 1951.
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fo llo w in g  o r  d u r in g  p ro lo n g ed  r a in y  p e r io d s ,  H a c k  r o t  

b eg in s  a t  th e  stem of the  f r o  i t  w ith  m  co s in g  of a gummy 

su b s ta n c e . I f  unattended*  th e  decay p rogroaaoa r a p id ly  

and aUX vfo t the  e n t i r e  f r u i t  l a  three  o r  fo u r  d ays.

Recent experim en ts lia r#  f  e v a d e d  t h a t  th e  .iM l'A iM e 

o f  b lack  r o t  I s  h l$ a # r  l a  t h e - l a r g e r  #1## f r u i t  and a ls o  

t b a t  Hi# ju lo #  fmm ,&iseaeed f r u i t s .  l a  more a d d ,  fa#  

f o o te r  o f  e ls *  may p ro v e  to  tea h ig h ly  s ig n i f ic a n t*  w ith  

In c re a se d  staphs g ig  being  p la te d  on Hi# p ro d u c tio n  o f  

Smooth O&yefui* and o th e r  la rg o  v a r i e t i e s .  today  , th e  

av e ra g e  expectancy o f  b lack  r o t  1# no rm ally  l e s s  th a n  

two p t r  c e n t* thank# to  s c i e n t i f i c  re se a rch *

Ihe us© o f  b o r ic  acid*  t i ta n iu m  o x id e , and e s 

p e c ia l ly  b en ae le  a o id  b a r#  proved  e f f e c t iv e  in  red u c in g  

th e  in c id en c e  o f  b lade  r o t .  f r e a ta e h ts  a r e  conducted  

a f t e r  p in eap p le#  a r e  removed from p lan t®  and c a r r ie d  Hi 

tis# edge o f  th e  f i e l d  and th e r e  a rran g ed  so  th a t  th e  

b a se s  o f th e  f r u i t #  a r e  exposed to  Hi# son (See F la t#  

V I I ) .  w ith  th e  o a t stem  ttut# exposed , a p p l ic a t io n  o f 

th e  e o la t io n  commonly I s  mad# w ith  th e  use o f  m p a in t  

b r a s h .  See# grower# n e t  a two p e r  c e n t  b o r ic  a c id  so

l u t i o n ;  o th e rs  mg# a h a n se l#  tre a tm e n t t h a t  c o n s is t#  

o f  g r a in  a lc o h o l o f 95 p e r  c e n t s tre n g th *  d en a tu red  by 

th e  a d d i t io n  o f 10# ounces o f  b e a s e le  a c id  p e r  g a l lo n .

I t  h as  been c a lc u la te d  t h a t  th e  b e n s e ie  tre a tm e n t c o s t#  

ro u g h ly  f t . 35 £ u r  m a te r ia l#  and la b o r  to  t r e a t  10>000
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f r u i t s *  o r  amz-k&Xf pm  mnt c r a t e  of av e rag e  i U i  p in e*  

a p p l e s . ^

Oammosla I s  an o th e r d ise a s e  th a t  warrant# mention* 

l a g .  I t  l a  th o u ^ i t  to  r e s u l t  from a p h y s io lo g ic a l  

tore*fc"’&own of the f r u i t  due to  i r r e g u la r  m l i r  supp ly  

and i a s e s t  Injur?. Hie oeounreaoe o f heavy r a i n f a l l  

d u rin g  th e  l a t e r  s tag e#  o f f r u i t  m a tu r i ty  te n d s  to  «*» 

t e le x * te  the sp read  o f th is  d is e a s e .  Ooiajsomly th e  f i r s t  

v i s u a l  ev idence  o f gup iso tls  I s  m  oozing  of a l l g s i d  safe* 

s ta n c e  from th e  ©yes* beginning n e a r’ th e  b ase  o f th e  

f r u i t *  fh io  I s  fo llo w ed  fey a  d is c o lo r in g  (tem m lsl** 

y e llo w ) of v a s c u la r  t is s u e s * ' th e re  I s  no known a o a tr o l  

o f  t h i s  d isease#  a lth o u g h  a  l ib e r a l  a p p l ic a t io n  o f p o tash  

i s  though t to  reduce  I t s  in c id en ce  in  th e  e a se  o f  physio*  

lo g ic a l  breakdown. I f  I t  I s  a  q u e s tio n  of i n s e c t  In ju ry #  

a s  sons p a th o lo g is t s  s tro n g ly  h o ld , sp ra y in g  w ith  in *  

ss« tis l& * *  appears to fee the most pm  ml s lu g ; neons o f  

c o n tr o l. Sons growers have found th a t gummas!# i*  pore  

p rev a len t in  f i e l d s  th a t were f e r t i l i z e d  la te#  la  §ny 

• v e n t r t f  ^ e -p in s a p p le  does not break down w ith in  a 

sou th  before harveetljig,# th ere i s  l i t t l e  l ik e l lh a a a  I t  

w i l l  i s  so# however* the f r u i t ,1 s  suseqptJM * to  guttnesls

^fCfonfereiHie w ith  Dr* Luis a * A lvarez* f l o a t  Fath* 
o lo g i s t ,  Puerto E lse  A g r icu ltu ra l £xp«r latent sta tio n *  
E ic 'F led ra s , May 2 X ,.1§52 .)
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a t  any fl-m# d u rin g  I t s  grow th {$m F l a t s  I I ) ^
Hi® mealybug (Faeii&oooeette brevlpee O k ll.)  I s  the  

so® t e e rie u #  ineeob p e s t  .a ffec tin g  pim m pp  1# p ro d u c tio n  

i n  P uerto  Eieo# I t  i t  a sm ell h e lp le s s #  lo tts e llk e  e ra s*  

t o r e  nb leb  m a t  he e w e t m t ly  a tten d ed  by ante ublefe 

p r e te s t  th e  me&lytag from i t s  n a tu r a l  « * « !# #  and move 

I t  fro® p la n t to  p lan t'#  I t  n e t  o n ly  a tta ck s p in eap p les  

h u t  o th e r  c ro p s a s  well-# end i s  found i n  a l l  p a r t s  o f  

th e  i s l a n d ,  A lthough t h i s  ln a e e t  aay a ttack  a l l  p a r te  

o f  a pin.eai>ple p l a n t ,  i t  1® most d e s t r u c t iv e  to  the  

f r u i t  end  le a v e s .  I t  a t ta c k s  th e  u n d e rs id e  o f a  l e a f ,  

p ie r e e e  the  ep iderm is , • steaks oat ,'th# J u ic e s  and i n j e c t s  

a  to x in  brought fro® an  a d ja e e a t  d is e a s e d  p la n t*  the  

fojdyh r e s u l t s . l a . a iw llted i f la ee id 'ap i^ a rm n o  e o f  th e  

inure## v̂ e r e t e r  aeaiybdgir oeesr^'in. t r e a t  numbers* 

vidajpreed  erop f a i lu r e  i s  c e r ta in  to r e s u l t . ^  th e  

Had Spanish v a r ie ty  o f  p iheapple. i e  not nearly  as e*t#~ 

a e p tih l#  to  the a tta c k s  of th e  mealybug a s  the Smooth 

C&yeaae*

fh#  P u erto  E lm  k g r ic u l tu r a l  £xper l&ent S ta t io n
*

h a s  h em  a c t iv e ly  .engaged in  combatting th e  mealybug

i s  d is e a s e  w as# #  lo s s e s  e s tim a te d  a t  
#5O0,QO0 aim ii& ly* ( L e t te r  fro® h r .  -Rafael PisdV  
Chairman, P u e rto  l l m  P lan n in g , i r b a n ia in g ,  and boning 
to a r d t  M L? 19# M $ t* )

in fo rm a tio n  ®m  a v a i la b le  to  th e  w r i te r  w ith  
r e g a rd  %  rs& netie®  a f  y ie ld *  in  P u e rto  .lin o  a s  a  r e 
s u l t  o f  th e  mealybug, but in  Hawaii y i e ld s  have bean 
red u ced  fro® ab o u t 30 to n s  p e r  a w e  to  on ly  th r e e  to n e .
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P la te  IX .—P in eap p le  P ea ts  and D iseases

F ru i t  9k* has been a tta c h e d  by ro d e n ts ; *B* I s  a p e r
f e c t  f r u i t ;  and *Q* i s  in f e c te d  by guamocie as shown by 
d a rk  sp o ts  n e a r  bs.se o f f r u i t ,  h e ig h t o f f r u i t s  range 
from 3f to  5J pounds* June 1351*

f o r  a number o f years*  Among i t s  most su c c e s s fu l r e 

su lt©  in  com bating th i s  p e a t  has been th e  in tro d u c t io n  

o f  two p a r a s i t e s  (Aa&gyrus co co fd iv o ru a  and H aab le to n ia  

pseudoooco ina ) , f i r s t  one from B ra z il  and the second one 

from  H aw aii. K&rly in d ic a t io n  r e v e a ls  th a t  in  due tim e 

th e  mealybug in  p in e a p p le  p ro d u c tio n  can be c o n tro l le d  

b io lo g ic a l ly .

Club ro o t i s  sauced by nematodes (Metero&era 

m a r io n i)» s o i l -h a rb o re d  eelworms, th e se  obnoxious o r

ganism s burrow In to  th e  ro o t  and th e  p in e a p p le  p la n t  

and cause g a l l - l i k e  sw e llin g s  which s t r a n g le  th e  p la n t



I f ?

and r e s u l t  i n  I n e q u a l i t y  f r u i t  Under tro p lea l. ©on** 

d itlo B s d s lv o n i i  p e r s i s t  in  th e  © oil i n d e f in i t e l y ,  & 

p r a c t i c a l  method o f c o n tro l  e o n s is ts  o f erep  r o ta t i o n  

w ith  graaeee uhioh  a r e  n o n - s u e c s p t lb le , so as to  reduce 

th e  p e s ts  fey s ta r v a tio n , ffe* ebemloal method of- eem tral 

c o n s is t s  in, s o i l  fum igation. w ith  D,D, .eompoomd (not 

DDf) # ̂  a  fey^prodaot o f  petro leum  r e f in in g ,  which i s  

m ost seonom iaal. O ther fum igan ts o r e  a s  e f f e c t iv e  h o t 

oos t e  a r e  p r o h ib it iv e  o r  a p p l ic a t io n s  e r e  s o re  d i f f i c u l t *

Another l o s s  im p o rta n t d is e a s e  (C h lo ro s is )  which 

appears, from tim e to tim e I s  teee rlfeed  in  f a b le  1 5 . Is. 

general#, tb ia  d is e a s e  tm f fee dae to  s o i l  cond ition® , 

im proper f e r t i l i z e r ,  a n d /o r  crop  f e t a t i o n  p ra c tic e # *

I t  should  fee p o in te d  o u t A m  t h a t  th e  su ch  d re a d a t 

f r n lt f ly #  thank.® to  th e  v ig ila a o *  o f  th e  P u erto  Rio© 

governm ent, h a s  n o t been  in tro d u c e d  In to  the  Is lan d *  

th e  th re e  f r o i t f l i e *  now so w e ll en tren ch ed  th rough  th e  

pineappl#"^roduel!!g a re a s  o f  Hawaii • s t i l l  h e a t  the. l i s t

coma® it name, •C lub ro o t* , i s  u sed  to  d e s c r ib e  
th e  sp p earan o t o f  .h t r i r a r ty  r o o ts  produced fey th e e #  # •!«
worms*

?%.&* fonpound i s  a  ehomioftl. m ixture of an s a tu ra te d  
c h lo r ic ete t.hy treearfeene-*  i t  eeete- einNit 1 4 -to m t# > * r
g a llo n  m k  .the amount p e r . 'a p p l ic a t io n  v a r ie s  from §0 to  100 gallone p e r  cueraa, dfelo rop ierlii ( t e a r  gas) ha# 
been  t r i e d ' feat its c o s t a were prohibitive and im p ro v e d  
t o  fee too v o l a t i l e  ..and. u n p leasa n t to. m et.



o f  a g r i c u l tu r a l  p a s ts  f o r  which s a t is fa c to r y  c o n tro ls  

HsiO h o t N i p  found*

3$* f e r t i l i s e r s  

So f« M n & ''« * ie  cam fee r ig id ly  drawn a s  to  th e  p ro -  

p o r t i o n  o f th e  m orions chem icals which com prise th e  

f e r t i l i s e r #  used* So®# grow ers p ro f  o r amounts o f n i t r o 

gen * phosphorus, &M poiaselu®,# -SO th e  r a t i o  of 12-S -$ f 

o th e r  grow ers employ a  a c r e  c o n c e n tra te d  f e r t i l i s e r  in  

th e  p ro p o rtio n  o f  12-6-10* fa b le  16 shows th #  t i n #  and 

number# o f  a p p l ic a t io n #  and proportions p a r  ouerd# b ased  

on th e s e  two fo rm u la e* -

Many p in e a p p le  grower# apply  a sm all amount o f  

c o tto n s e e d  meal o r  tankage im m ediately  a f t e r  g e t t in g  

th e  slip©  o r  ©molar® in  a new f ie ld *  This se rv e s  th e  

p u rp o se  o f preheating  th e  young p la n ts  fro® being choked 

w ith  sand and a l s o  of ftsm lsfcing  ammonia, th e  n itro g e n  

i s  a p p lie d  a lm o st e x c lu s iv e ly  In  th e  for®  o f ammonium 

s u l f a  to * " I t  1# re p o r te d  t h a t  .n i t r a t e  o f sodium p ro d u c t#  

f r u i t  of a p a le  c o lo r .  b ltrogen  any he p r e s e n t  in  th e  

s o i l  o r  in  com mercial f e r t i l i s e r s  in  th e  tom  o f  n i 

t r a te s *  th a t  i s ,  in  th e  form  o f n i t r i c  s o ld  in. combina

t io n  w ith  sms# base# u s u a lly  sodium* p o ta ss iu m , o r  

ca lc iu m . MmmXm s u l f a t e  as  a  so u rce  o f n itro g e n  I s

^ O .S .  Departm ent of th e  in te r io r *  Annual 
o f  t h e  Q o y e m e r jy jfe y & ll  to  th e  d e o r e f a f y W ..



APPLICATION OF FERTILIZER TO PINEAPPLE FIELDS* 
(Amount per Cuerda In Pounds)

Number of 
Applications

Time of Application Amount per Appli
cation  

(12-6-8 to  12-6-10)

Nitrogen
N H3

Phosphati
P2 03

F irst At planting. 500-700 60-60 30-30

Second 4 to  5 months la te r . 500-700 60—60 30-30

Third 8 to  9 months a fter  
planting.

500-700 60-60 30-30

Fourth 12 to  14 months 
a fter  planting.

500-700 60-60 30-30

F ifth  
(ratoon crop)

20 to  22 months 
a fter  planting.

500-700 60-60 30-30

Sixth  
(ratoon crop)

24 to  26 months 
after  planting.

500-700 60-60 30-30

TOTAL 3,000-4,200 360-360 180-180

aSo»uroe: Conference with Mr. William Pannock, Puerto Rico Agricultural Exp©
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much s u p e r io r  to  aM m nim . n i t r a t e ,  seem ingly  because o f 

th e  s u l f u r i c  a c id  I t  contains* A lthough th e  re a so n  lias 

mot bean determ in ed  d e f in ite ly #  i t  l a  th o u g h t to  b# due

to  the  in f lu e n c e  th a t  th e  sM oalm a s u l f a t e  baa on th e  

a c id i t y  o f  th e  t o l l *  PotsM liM * when used  a s  a  f e r t i l e

i a e r . 1# always in  M i s I i i  w ith  s e n t  a c id ,  u s u a lly  

s u l f u r i c  o r  m u r ia t ic .  the p in eap p le  p la n t  require* very  

l i t t l e  p h o sp h a te . Out s tu d y  r e v e a ls  t h a t  a  pineapp le  

p la n t#  e n t i r e ly  devo id  o f  nitrogen  and potassium * needs 

about o n © -th ird  ounce each o f  ammonium s u l f a t e  and 

potassium  S u l f a t e .^  Follow ing heavy r a i n f a l l , lo a ch -  

In g  o f  p la n t  n u t r i e n t s  i s  in e v ita b le . th e  r a t e  o f  

leanb ing : f a r t e #  w ith  i i f f f r a d t  s o il# * ' a le p f*  m i  c ro p  

cover- b m m m  seme la n d  i s  much more r e t e n t iv e  th in  

o th e rs*  Under sash .condition*# n i t r a t e s  a r e  le a s h e d  

o u t to  a g r e a te r  e x te n t th an  a re  th e  aiauoniate# and 

p o ta sh  s a l ts *

Bm uki# p in e a p p le  p lan t®  u s u a lly  a r t  n o t f e r t i l e  

le e d  u n t i l  a f t e r  b e in g  se t*  com m ercial f e r t i l i s e r  can

n o t  be s c a t te r e d  broaden** w ithou t to n e  o f lb  lo d g in g  

on tb*  p l a n t ,  fb e re fe re #  th e  g e n e ra l p r a c t i c e  1* to  

ap p ly  i t  w ith  a  spoon attached  to  a  wooden, handle* A 

sp o o n fu l# c o n ta in in g  ro u g h ly  JO grams o f f e r t i l i s e r ,  i s  

sp re a d  between th e  p la n ts  and l a t e r  i t  ig  d is p e rs e d  and 

w e ll mixed in to  th e  lo o s e  s o i l  by u se  o f  a  bo#, f i l l s

7% .o* Hendrloheen# Som tPlag& gplg P roblem s. Be- 
p o r t  Ho. 15 (P u e rto  Bloc ' I ^ I S i f S S l ' s t a t i o n ,
*935)» P . 5-
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m e th a t I s  c o s t ly  aft# te& leae . As in d ic a te d  In  T ab le IS , 

th e r e  a r t  a t o t a l  o f  n i«  a p p l ic a t io n s  o f  f e r t i l i s e r *  

ran g in g  from  fo u r  to  e ig h t  a o a th r  a p a r t*  The f i f t h  and 

an# s ix th - a p p l ic a t io n s  a r t  n M  w holly to  in c re a s e  th e  

y i e ld  o f th e  f i r s t  ra to o n  atop* I f  a  t h i r d  Cor semen# 

ra to o n )  crop i s  a n t ic ip a te d ,  s ith o u g h  r a r e ly  th e  o a t#  

i n  P uerto  El##* a  eeeetttb  a p p l ic a t io n  o f f e r t i l i s e r  may 

be a p p lie d  1n th e  sans p ro p o rti# ii a s  th e  p ro ceed in g  mm* 
The arsarege p in e a p p le  g row er, base# on Table 16* would 

ap p ly  approx im ate ly  one an# o n e -h a lf  to  two to n s  o f  

f  e r t i l i s e r  p e r  w a rd s*  Hex! to  t h e  c o s t  o f  w eeding, 

th e  f e r t i l i s i n g  ©per&iiofi 'ranke second am cm gall m il-  

t i v a t t n g  expenses*

&  1951 j commercial f e r t i l i s e r  in  th e  r a t i o s  o f  

l<$*6-£ and 12-6-10- m&t betw een "06*00 a n t  0 6 * 0 0  p e r  

to n  f-.o.b* San dttaxu m  19t?» th e  Z haa lar S tp e r ln e a t  

gt& tioft feegsn conducting  tarsat& gat& oas w ith  f i l t e r -  

p r e s s  cahs ( s e e  g lo ss a ry )  a s  a  p o s s ib le  in e x p en siv e  and 

r e a d i ly  a v a i la b le  s c a rc e  o f f e r t i l i s e r  ( P la te  1)*, I t  

i n  e a l w l a t e d  t h a t  f f u ^ l y .  ? f f000 : .tame o f  W ry) f i l t e r -  

p r e s s  oat© from su g ar s i l l s  i s  a v a i la b le  each y e a r  to

7 ?P ro r. 'Banishes s t a t e s  t h a t ’th e  Hex! im  p in e a p p le  
p o w e rs  commonly n e t  sh o u t 3*100" lbs*- o f  e e a s te re ia l f e r 
t i l i s e r  p e r  h e c ta r e  (2*4? a c re s )  in  th e  fo llo w in g  p ro -  
p o r t io n s :  p o ta sh  #00 lb s , ' ,  superphosphate  o f ca lc iu m
600 lbs**  o a lo ia s  s u l f a t e  1 ,600  l b s . ,  an#  i ro n  s u l f a t e  
100 lbs*  0*0* ssaehea* 0 e ltiv o ,;d a  1# f j g a  {Mexico City* 
Bartolom® tra c e #  P a h l i s h S g  06Ti i f l 'f r #  pp* J%-35*
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P la te  X*—- S c ie n t i f i c  S xperim en ta tlon  
So In c re a se  f i e ld s

lied Spanitfa s l i p s  * app ro x im ate ly  on# / e a r  old* a re  
b e in g  s tu d ie d  to  d e te rm in e  th e  e l f  s e t s  of th e  f i l t e r -  
p r e s s  cake as  means o f  in c re a s in g  / I e l d s ,  P u erto  B ice 
A g r ic u l tu ra l  Ib^per Ament s t a t i o n ,  Bio r i e d r a s ,  Kay 1951*

p in e a p p le  g row ers . I t  i s  recommended th a t  between 20 

and  30 to n s be a p p l ie d  p e r  cuarda ; t h i s  m a te r ia l c o s ts  

ab o u t $1.25 p e r  to n . The In s u la r  government i s  c u r r e n t ly  

re im b u rs in g  p in e a p p le  grow ers a t  th e  r a t e  o f 11,00  p e r  

to n  f o r  com m ercial f e r t i l i s e r  sp read  on th e  farm* fhm 
f i l t e r - p r e s s  cake should  be a p p lie d  a t  t i n e  of p la n t in g  

in  a  s in g le  a p p l ic a t io n  by m ixing tho rough ly  w ith  top* 

s o i l .  In  ex p erim en ta l p lo ts*  w ith  f i l te i - o & k e  tre a tm e n t, 

y ie ld s  in c re a s e d  from 3*2 to  3 *g to n s  p e r  cuerda on
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f tr g t -y e it r /a w p * ^  ip jh tap p l#  'gxfewiM « re

m et u sin g  t h i s  new form  o f  f e r t i l i s e r  t o t  r e s u l t s  w i l l  

n o t be s s m lla b l t  u n t i l -  i *  h arv ested *

E®m w ith  & e p ro p e r form  m& m®mt of i m t i l l  s e r ,  

a  s o i l  nay become «tn su ite d  f o r  ■ p in e ap p le  produ©tlon b#» 

sau ce  th e  p h y s ic a l c o n d i tio n s  of th e  > s o i l  change to  nmh 
an e x te n t th a t  a e ra t io n  i s  im peded. I t  a ls o  may he t h a t  

th e  r e a c t io n  changes and th e  c o l lo id a l  m a tte r  heeoaiea &e- 

fleoo*l&te&» M l u su a lly  i t  i s  th e  • ©oahtftation o f  a l l  th e  

f a c t o r s  m entioned . Hi# pH and deflooeu latlo&  a r e  n ev e r 

mrlmm  p rob lem s, f o r  th ey  ©an be rem edied  by c o r r e c t in g  

o r  a l t e r i n g  f e r t i l i z a t i o n  {See f a b le s  § and 1 6 ); by ®ub- 

s o i l in g  where s o i l  o o n d iU ons and s lo p e  a r e  fa v o ra b le , 

and when i t  ©an b e  done w ith o u t undue expense; and a l s o  

by the- a p p l ic a t io n  of su lp h u r . Sulphur in  amounts o f  

1 , 000 ' to  3,000  pounds p e r  euerda  tee- been found to- be 

m ost p r a c t i c a l  m a te r ia l  to  n## f o r  c o r re c t in g  a l k a l i n i t y

and d e flo ee u la ttm *

80. ®f©p n o ta t io n  H raettoe®

As p re e le u e ljr  a e a tio n e d , th e  d e s i r e d  ©rop r o ta t i o n  

p la n  would be b a te d  on. a  f i r  e -y e a r  c y c le .  A f a m e r  w ith. 

350 euerdas. o f p ro d u c tiv e  la n d  would be encouraged to  

e s t a b l i s h  t h i s  p la n ;  50 ©uerdas p ro d u cin g  th e  p la n t

^ { O o n fe ren ce  with'. Mr. Im e a to  Bem&ft&es, A gricu l
t u r a l  M&pwtimmt S ta t io n , Hi© F le d ra s , May 1951*1
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( f i r s t - y e a r )  c ro p , 5-0 ouerdae producing  th e  s to o iid -y ta r  

crop, 50 cuerd&s feeing p re p a re d  fo r  p la n tin g , and th e  

rem ain ing  100 ouerdae in  cover o r op a , p re f e r a b ly  Grota* 

l a r i a  f e ro ta la r ia  juaoea)graas» However# because  of the  

w ide range in  s iz e  o f  eommerelal p ineapple farms# vary

in g  d eg rees of ep ee l& liaa tion  fey In d iv id u a l g ro w e rs , and 

d if fe r e n t  farm ing p r a c t ic e s  and te ch n iq u e s  employed* I t  

i s  v i r t u a l l y  im possib le to eetebllahtm  s ta n d a rd  uniform  

erop r o ta t io n  p lan  f o r  a few growers# much l e s s  th e  en

t i r e  in d u s try .  P ra c t ic e s  used  a r e  a s  v a r ie d  as the  

grow ers themselves*

Is Puerto Riee* there are two ee iw o le  of thought 
concerning the profele a  or question of rotating pine
apples with other crops. 5̂ the f ir s t  group, -mostly 
agricultural specia lists of various types, strongly 
hold to  the theory th a t  pineapple© should act fee planted 
in a rotation plan with such crop© as cane, tofeacoo* and 
com which sap th e s o i l  of female plant n u tr ien t* , th e ir  

arguments Include the fo llo w in g : (1) Sugar Can© and to
bacco should .not fee used because of the Insect pests 
that retaaih in the s o il;' and" (2) land su ita b le  for can® 
w ill yield-.-from five" to. seven eu ttlf ig s  (two to three

; . ' i  o' /  7 ^  ”  -  ... ,  ’

v years), fend- tteferaf©*#,- does not f i t  %kt& a four- or 
five-year rotation policy.

?5( Confer me# with Arthur s. Mason# formerly 
technical A dvisor, Office of Puerto Rico Agricultural 
£aperl*ettt Station, April 1951«)
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flit group* oeaposed ita&ftly o f  mlddla-aitd*
•largo elaa  f a rmcm9 fo llo w  th e  oobool o f though t t h a t  

pineapple® ooo to® rotated mooeesfully with sugar earn*, 
th e ir  o h le f  argum ent i s  t h a t  oat® d es tro y #  ®oal weeds 

am i a l l w i a t t s  th e  weeding prefcie»# th e  s in g le  ©oat m *  

p en tlv o  oi^tiT®tiiig.'’oporftt|>oot th en  rep lanted  to -plot*' 

opploo* P w ttom ere*- they olalm that Inooot p o tto  .or•  

n o t  a® d e e trM tlv e  wtom p in e a p p le s  fo llo w  ta u t .-  low - 

ever* belfe^gftog*  a g to f  erop  r o ta t io n  plan*
th e  lan d  should i 1 1 # 'fa llo w  f o r  a t  l e a s t  o a t  year* Or®~ 

|W L ® |lo ;^ « tfa .'l#  .p rw p tb ly  t o s t  o a re r

r e s to r e  f e r t i l i t y  ®f tb® la M *  In

a d d i t io n  to  r e s to r in g  ultra gm  to  th e  so il*  Crot&l&rla 

grass.,w ill prpdtor'nyward of "W" tone per etasrd* in  &
s in g le  year* ’ Sword t u m  and p lg e e a p e a a * sometimes r e -  

o*m«n4 *& ** «o**r grope* w i l l  y ie ld  on ly  two- ten® per' 

eiserda* Cover crops rggG&mem&ed m ku  th e ir  h e a v ie s t  

growth *ad se rv e  t h e i r  purpose#  bent when p l a n t s  l a

a r e  used a# a  oover erop# i t  ha e  ' to o n  found th a t tooth 

a r t  to rw fiii I f  p la n te d  b e fo re - th e  l a s t  w o p  o f pits#**

s p r in g  o r  "e a r ly  *wm«r. I f  pigeenpeae. ar  iaefc beams,.

a p p le s  t o e  togem h a r v e s t e d .^

^ C * F . SCinin&n, 
U a  lo* I f  (tfash lagi
I f l f i ) ,  p p *

flee#
im ll#~



21* b e g r t t  o f  M echanisation.

■ Of- tb s m&imal op eration s in  the p ineapple industry  

whe r e  lam aa judgment and s k i l l  a re  s t i l l  a b s o lu te ly  

n e s e s s w #  three ere  in  the i^ l o o l t u r a l  phase o f pro- 

duettos* fhee® hand -operations la a la d e  the p ish in g  o f  

fn ili"  ■ ripened  fr tiif*  ■ s t le t i t o i*  o f jrotta£ p lant* . fo r  e  

M v  c ro p , and th e  i n s e r t i o n  of. them In to  th e  s o i l  f o r  

a fre sh  s ta r t .

I t  -**n 'he s ta te d  s a f e ly  t h a t  th e  d e g re e  ot'-amb^ 
an im atio n  In  th e  a g r i c u l tu r a l  phase o f the  p in e a p p le  

in d u s try  in. P u erto  Bioo h as n o t k e p t p aee  w ith  th e  p ro -  

o te e in g  phase* fhrttaM rieor*, th e  d eg ree  o f a e o h a n lsa tle a . 

f o r  b o th  p h ases  l a  P u erto  M oo i s  f a r  beh in d  th e  methods 

and te ch n iq u es  em ployed. 1m Wmmlt* t h i s  h as  been# In  

p a r t ,d u e  to  two fa s te n s ,n a m e ly  the la r g e  r e s e r v o i r  o f  

theap la b o r  th a t  i s  r e a d i ly  a v a i la b le  and a M * s* it& t  

a t  the  tim e o f h a r v e s t  i n  P u e rto  Hico and % e l&ek o f  

« tiffl*& «at e a p lt& l w ith  e h ls h  to  jm rohae* espeneiv*  

farm  im plem ents, : U nlike H aw aii, nt&are In o reased  meoh- 

a n i s a t t a i i  o f  p l b e s p g l t ,suXtiir© h a s ,.s iso  eneofgragtd 

la r g e - s c a le  fa rm in g , f o r  o n ly  a  l a r g e  fkm  sen  e f f o r t  

ex p an siv e  aaah lnery#  Pm arts R is e r * .  esunfary of' 

p a * * U v « t r f « w  «afi e * * U  » ta M P # i«  « r w r * , '■ > * * *  to p *  

to  compete on equal h e e ls  , w ith  h e r  l a r g e s t  r i v a l !

Jtaerto  Moan- h ^ r*  f e r a e ,  a v t r a f - -

la g  about f t §  ottorthb eeeh , w ith  e t i d e s : mere than  75 

©m ear das p la n te d  to  p in e a p p le s  a t  any one time* They a r e ,



m

with  few ex c ep tio n s  , -' e i tb o r  o*&cr~0# m a t« a  or owner- 

mait&ged;?? c a p i t a l  f o r  a l l '  laprovew flats a n s i  ber ea rn ed  

from  r e c e ip t s  of c ro p s  4a a  y e a r  to y e a r  b a s i s .  l a  

t a w a i t#:-tiie r#  eoxporatlvo^X orM d s t r u c tu r e  p e m i t s  

p la n ta t io n s  o f  s e to r a l  tbo ttseed  a c re s  eaefe* c a p i t a l  

f o r  - lf tre s ta e a t«  .m^mlMmtrntlm^ and  labovwaaviAg. pqytiSpr- 

* e a t  i s  alw ays a v a i la b le ,  r e g a rd le s s  of y ie ld s  o r  f lu c tu 

a t io n  l a  p r ic e s  f o r  a  g iv en  y e a r .

m e  e f f e c t iv e  ^ e o lm a isa tio a  o f p in eap p le  pro& uatloit- 

im fm spto  Kico b&s boom bandleapped  s M  soaewlmt d e lay ed  

l a  com parison with sugar cane s a t  o th er  crops f o r  s e t -  

o r a l  r«*M ftt» f i r s t  of a l l ,  s lo p #  of' 'lan d  on which ,

« o * t p in e a p p le s  a r t  f j b i a  I s  g e n e ra lly ' n o t « M 6 » lv e  

to  in te n s iv e  s e a h A n ls a tte a . S l ig h t ly  l e s s  Shan to#Q0O 

euerdae  i s '  th e  Fin* ap p le  i r e s *  n o * t s u i t a b le  f o r  p in e 

app le . . p rodaetU m . o r nay p rev o  s u i ta b le  i n  tb s  f u tu r e ,  

b a r#  ■• e lapse- o f  lo s e  :t t a i  sevea - j w / e p t t  «b#r#  mesh- 

sb lE O t a q a ip ie u t i»jr b #  dep loy  @t. f r e e l y .  Another- 10*000 

q u o rta a  ■ s u i ta b le  fo r  p in e a p p le  p r o ta o t io a  Hairs slop#® 

betw een seven and  1§ p e r  c e n t  where mmhmi%®& 
saeat siay b e  used  o n ly  id  t h  d i f f i c u l t y ,  m #  r  a tta in in g  

2^0,000 eaer& as witfelft th e  P in ea p p le  Area * r*  n o t m i t *  

a b le  for^ p in e a p p le  p r e t e s t  I m  an d /o r b a r#  e lopes

??(te& t*r«n**s w ith  Mr. to s s  ■?, F e r r e r ,  Yl*#»P*s«i~ 
t e s t  Of the  Boya! lan k  of Canada-, and w ith  Mr. L. Volos 
o f  tb s  n a t io n a l  C ity  Bank, San A m ;  la y  > 4 ,



#**##&lng 1J  p e r  0i i l ,  wfeleii prm m t  to*  use ©T so to  

equipment tx o e p t looaX ly . seoond ly» to ll®  s u i ta b le  f o r  

p in e a p p le  euX tor# mm o f te n  d i f f i c u l t  to  vorfc, ifeig 

p r o b l to  I t  f u r th e r  ia o ra a s# #  I t  the t;<mgb» f ib ro u s  p la n t  

m a te r ia l  i s  l e f t  s o a t te r e #  # r# r  to #  f i e l d  f m  th e  o l#  

p la n t in g .  th ird ly #  'to #  nee' a t  p a p e r  ©o®?pIl©st«s

to #  tas& o f f e r t i l i s i n g  aM  e -u ltlra ti& g  to e  crop d u rin g

tli#  f i r s t  y e a r .

So machine h*s y # t been b u i l t  .to d if f e r e n t ia te  a

r ip #  p in e a p p le  from 11 green  on#* hence to® tool: o f r t -  

attiring th e  f r u i t  from the p la n t  m e t  b# dome ex e lu a iire ljr  

by band* then  too* a  f t #14 o f  p in eap p le#  do## mot r ip e n  

u n ifo rm ly  wtoer n a tu r a l  oom €ltlo»#i #0»#®€pt#ntly». to o  o r  

no r#  p la t in g *  a r e  n# o # asary . f i n a l l y ,  th e  t o t a l  

him®. mrmth&mg&mt to e  .norid p lant##  to  pineapple#
. i  v  ; V  ;

baa bean sm all in  ow parlaon  'to many o th e r  ©rop s, A# a 

r e s u l t ,  aa& efaetorere o f farm equipment bar# boon r e -
*  '; ’v  i  ;■■'■ ^  >  ,; . P " '• >  ■% :V ; v " ‘ ’> V

v Xhmtmn% to b u ild  equfpaei&t 4 is ig o e 4  e sp a o ia lly  f o r  use
■i t;: '  ’ • .V -i

on pineapple p lan tation ® . Sees**®#"' of t h i n , ' mmhrnnlmtlm 
o f p ineapple p fb #«b tiop  .ha# Ita# p* depend la r g e ly  on t t e  

resouro© fulness an# in gen u ity  .^f to#  preeeeaera an# 

growers*

P erhaps to #  g r e a te s t  s in g le  lav  an t io n  to  to#  p in e -  

a p p le  grow er, een p arab l*  to  to#  ito& aa w e h to *  In  to #  

p ro cess in g  phase, (S ee  Chapter 111, S ection  3 , *?r#eeeeliig



1 3 $

Stages*}# i s  til® h a rv ester .? *  Although t h is  m achine h as

been w e d  s u c c e s s fu l ly  In  Hawaii f o r  n e a r ly  te n  year® .

I t  h as  n o t been In tro d u ced  in to  P u erto  Rio© time f a r  b e - 

©•He© o f th e  co m p ara tiv e ly  s teep  elope® on which p in e 

apple® sometimes a r e  p lanted# O ther facto r®  in c lu d e  

th e  i n i t i a l 'c o s t  o f  the .machine and the. abundant eh tap  

l a b o r  supply*

i t  th e  p re s e n t  tim e , P u erto  E ioo , t h r o e #  It®  two 

m a jo r a g r ic u l tu r a l  r e s e a rc h  o rg an isa tio n ® , A g r ic u ltu ra l  

Ejcper la tent S ta t io n  a t  hay&gass and th e  A g r ic u ltu ra l

g ^ s r la a m t  s t a t io n  e r  %® U n iv e rs ity  of P u erto  i io o  a t  

Hio F ied rss*  1® d ev o tin g  much t ia #  and e f f o r t  to  my® 

and mmm by which th e  p in e a p p le  In d u s try  nay he la *  

proved* th s s o  two o rgan ise tle& s*  a lth o u g h  co m p ara tiv e ly  

em ail in  e l s e ,  f u l l y  c o o p e ra te  w ith  and depend upon each 

o th e r  a® w e ll a s  upon many . o f  th e  o th e r  F ed e ra l and In

s u l a r  government ag sn ale*  m en' in v e s t ig a t in g  any m ajor

P»th . .
a t  a r ig h t  a n g le  morass t o  o r more row®# th is ’ permit®  
w o rk e rs ' to walk between row® and remove th e  f r u i t  and 
p la c e  i t  on  th e  moving b e l t . f r u i t  from  th e  conveyor 
drop® a u to m a tic a lly  i n t o  a w a itin g  t ru c k , fb® s p e c ia l ly  
d es ig n ed  t ru c k , when lo a d e d , p roceeds to  th e  eaissieyy 
w here, by s e t t i n g  in to  m otion th e  moving bed , the d r iv e r  
can  d isc h a rg e  hi® e n t i r e  cargo  onto th e  s to ra g e  conveyor 
a t  th e  can n ery . ffe ia  operation elim inates' the back- 
s t r a in in g ,  bom h a n d lin g  in  b o th  lo a d in g  and u n lo ad in g . 
M oreover, i t  reduce® th e  lo s s  due to  b ra is in g  of f r u i t  
i n  handling*

2 2 . ' R esearch  and X®g> crimen t& tion



llQ

p r o b lc s . To o l ta  bat ono exa®pl#» th ere  I t  & olooo  t i e  

between th e  S o il*  Separtaeat o f  th e Puerto ftieo Agricul

tu r a l Jhperiment s ta tio n 'a n a  tbs Bureau o f A gricu ltu ra l 

Eeenoaios o f  Puerto K lee. the foraar la  t n e r M  w ith  

s e l lo h a r & e te r la t le e  and s o i l  p r o a u e t le t ty , v h ile  the  

l a t t e r  aa in ta ln c  reoorda o f  y ie ld s ,  aoreage, far® r a ln e ,  

and lana t e n u r e .' .

These ana other re e se re b  group* a r e , as f a r  as the  

pineapple iBdugtry la  «oi?eerne«r ean eefttra tlsg  their;; 

e f f o r t s  la r g e ly  on the a g r ieo ltw ra l phase o f pro&uotion. 

Tft* ■ v a s t  m ajority  o f  f t *  paarhers, o f  th e se  grfuoa s l t h  

whoa tfce w r ite r  oonferred  f e t l  th a t the p resen t d l f -

f im l tA f *  &sS Ip t t lm o o ito  in  l i o  I s  tho
;■ ... ' 5 ,- f. 1 ’ ;  . 1 '

f i » I ^  stag© ftMfcor IHas iii tn# pmnmm&mg stag©., As 

* fwn&t ©f tula broa*! polloy#'"io oliiofe to* wi*it#r ton- 
oor*» praotleaXly a ll @f tfe© aoet ftwlmlsig mmmw® #f 
iw iN itif f tH w . tksv© boon a io o g  r o t a t i n g  i s  .%#

&grt#»li®ral. t̂aa’otp* .
Ai&ong th a  m ost p rom ising  r e s u l t s  th u s  f a r  obtairi©<l

IS  tfe# plRt&ppl* In teo try  «*jr b« inoXo*id» Cl)

ooitirol, «£■ tdLMk rot 61 ««&*•' as vo il program Im
S attlo i ©tsar .dlootooi mm i2Y im^rmrn for*

atxtort* ami ooorofe f «r Bin oiioapar mwmm
m®r® roM iljr available {3} .attonptft t®

W§m  HoofIon l i t '  #M s« t8 e s  ami P to to * .

I f  y  ^ trt.ilisors11. -



develop new v a r i e t i e s  of p l a n t s  th a t  w i l l  b lend  the  

d e s i r a b le  q u a l i t i e s  o f  the  Ked D a n is h  ana Smooth

Cayenne;^* and ( h )  means of In c re a s in g  f i e l d s  t o o  ugh 

s o i l  p r o d u c t iv i ty  s tu d ie s

23 . dwmmTj
Wroffl what lia s  been s t a t e d  in  Chapter 11# th e  prob

lem s of growing p in e a p p le s  com m ercia lly  in  th e  P in ea p p le  

Urea o f  P u erto  S ie o  a r e  v a r ie d  and com plex# As a r e s u l t  

o f  many o f  t h e s e  problem s* th e  grow th and exp an sion  o f  

th e  p in e a p p le  In d u stry  h a s been  slo w  and e r r a t ic  when 

compared w ith  o th e r  m ajor p in e ap p le -p ro d u c in g  c o u n tr ie s .  

B ecau se o f  numerous p h y s ic a l  and c u l t u r a l  l im i t a t io n s  

w hich ten d  to  impede p o s s ib le  exp an sion  o f  th e  p in e a p p le  

In d u str y  on th e  is lan d *  P u erto  Mice can  never hope to  

s e r io u s ly  c h a lle n g e  H awaii 1m th e  number o f  ouerdae th a t  

m igh t be d ev o ted  to  p in e a p p le  p r o d u c t io n . In  spite  o f  

r e l i e f ,  c l im a t ic *  and s o i l  r e s t r i c t i o n s  or l i m i t a t i o n s ,  

p in e a p p le  p r o d u ctio n  w ith in  th e  P in ea p p le  Area c o u ld  

c o n c e iv a b ly  be  expanded to  encompass a p p ro x im a te ly  

4 p ,0 0 0  cuerdas* or  ro u g h ly  te n  tim es th e  p r e s e n t  a c r e 

a g e  d evo ted  to  t h i s  crop (T ab le  7)*

There a r e  many In h e re n t problem s a s s o c ia t e d  w ith  

th e  p r o d u ctio n  o f  p in e a p p le s  com m ercia lly  which can n ot

^ S e e  S e c t io n  11* ^Commercial V arieties*1* 

6 % ee S e c t io n  4* s o i l s  and S o i l  Srosi© n ,‘ .



b e  so lv ed  w ith o u t m ajor la n d  re fo rm s , government cooper

a t i o n ,  and a v a i la b le  c a p ita l , f o r  in v es tm en t. So®# o f  

th e  problem s a r e :  th e  com parative ly  sm all e ls e  o f  the  

av e ra g e  commercial p in e a p p le  farm (ap p ro x im ate ly  225 

eaerd as); the f a c t  t h a t  mm average grow er cannot a f f o rd  

to  p u rch ase  expensive  labor-s& ving  equipm ent, cannot 

o p e ra te  M g farm  f o r  a p e rio d  of n e a r ly  two y e a rs  be* 

f o r e  re c e iv in g  any r e tu r n s  on M s o r ig in a l  in v estm en t, 

n o r  cannot d evo te  a l l  M s a r a b le  la n d  to  a  cash  crop  

t h a t  i s  a s  u n stab le  a s  p in e a p p le  p ro d u c tio n  under th e  

p r e s e n t  s tru c tu re *

th e re  a r t  r e l a t i v e l y  few  la r g e  farm s in  the Fine* 

a p p le  Arm n o t p r e s e n t ly  p la n te d  to  p in e a p p le s  th a t  

cou ld  co n ce iv ab ly  be co n v e rted  to  t h i s  ©rep* This Is  

owing to th e ' f a c t  that th e re  a r e  v ery  few p o te n t ia l  

p in e a p p le  farm s t h a t  can m eet th e  b a s ic  requireaea tg  

go © agential to- l a r g e - s c a le  production* Those r i g i d  

req u irem en ts  in c lu d e  fa v o ra b le  r e l i e f  and ty p es of 

s o i l s ,  a v a ila b le  c a p i ta l  investm en t by owner®, farm  

u n i t s  of 250 o r  acre cuerdaa cacti, and the  n e c e ssa ry  

te ch n ica l knowledge f o r  e f f i c i e n t  management of such 

f  aims *

fh e  a c tu a l  growing of pineapple* r e q u ir e s  con

s id e ra b le  in v estm en t and operating c a p i t a l ,  te c h n ic a l  

knowledge, and a la r g e  amount of Ih h e r  pen u n i t  a r e a ,

1% i s  estim ated  th a t  ro u g h ly  ;f$O0 CftOO fo r  c a p i t a l  

Investm en t and WOO f o r  o p e ra tin g  in v estm en t) 1®



r e q u ir e d  to  grow one ouerda of p in e a p p le s . C om paratively  

t m  la n d h o ld e rs  m  th e  I s la n d  m® a s s t  e*vm th is , pm** 

r e q u i s i t e .  T echnical knowledge and p r a c t i c a l  e s p e r -  

ie n o e  a r e  e s s e n t i a l  in  s s l e s t l n g  p la n t in g  m a te r ia l*  

p re p a r in g  lan d  f o r  c u l t iv a t io n ,  p la n t in g  of s l i p s  and 

smokers# ap p ly in g  th# p ro p er ©mount of f e r t i l i s e r *  and 

m a in ta in in g  th e  s o i l  in  e x c e l le n t  t i l t h *  eoab& ttlng  

d is e a s e s  m€  p e s ts *  and f i n a l l y ,  h a rv e s tin g  the c ro p  a t  

peak  of m a tu r i ty . I t  ©an s a f e ly  be s t a t e d  .tha t th e  grow* 

in g  o f  p ineapple®  r e q u i r e  more c a re fu l  a t t e n t io n  then  

t h a t  o f any o th e r  m ajor ex p o rt crop  grown on th e  Is lan d *  

so th a t  th e  o p e ra t in g  ©set* a r e  h ig h  and th e  n e t  Income 

is #  th e re fo re *  n o t so la r g e  a s  I t s  g ro ss  income Mlgjht 

in d ic a te ..

A lthough hand la b o r  lg  used  a lm ost e x c lu s iv e ly  in  

th e  p la n tin g *  © m ilita tin g *  ©ad h a rv e s tin g  o p e ra t io n s ,  

th e r e  la  a  d e f in i t e  t r e n d  tow ard g r e a te r  u se  of neofe* 

a a l s e d  equipment ifeere r e l i e f  ig fa v o ra b le  and th e  e l s e  

o f  th e  farm  w arran t*  th e  ms# of la b o r-sa v in g  M g h lasry *  

fh e  w r i te r  p r e d ic t s  t h a t  hand la b o r  w i l l  ©©atlas* to  p la y  

a  dominant r o le  in  the growing of p in e a p p le s  fo r  many 

f e a r s  to ©oust, u n le s s  grow ers a r t  encouraged to  in c re a s e  

t h e i r  la n d h o ld in g s  to a  p o in t  where m echanised equipment 

can be f u l l y  u t i l i s e d .

One o f the  most w idespread  problem s among th e  

grow ers on mdhm* and sm all—sized. p in e a p p le  farm s i s  

t h a t  of secu rin g  an adequate  number of h e a l th y  and



Ikk

v ig o ro u s  p la in s  fo r  a mw c ro p . The owners of l a r g e r  

farm s# u s u a lly  w ith  c o n ta c ts  in  Cuba, a r e  a b le  to  o b ta in  

needed p la n tin g  m a te r ia l  when th e re  a r e  no su rp lu s  s lip *  

a v a ila b le  l o c a l l y .  The ounere o f  sm all farms# on th e  

o th e r  hand# mmt depend alm ost e x c lu s iv e ly  on t h e i r  

neighbors to  s e l l  the® a d d i t io n a l  p la n t in g  m ateria l when 

a v a i l a b le .  During y ea rs  th a t  a re  unusually  v e t  or dry  

su rp lu s  s l i p s  a r e  a t  a premium. The, l a r g e r  p o w e rs  m s  

more r e a d i ly  a c q u ire  a l l  su rp lu s  p la n ts  and thus fore*  

sm a lle r  grow ers in  need of new p la n t in g  m a te r ia l  to  g iv e  

up p in e ap p le  production a lto g e th e r . I b is  i*  mm o f  the. 

fundam ental p roblem s o f  p ineapple growing th a t  must be 

overcome b e fo re  the p in e a p p le  Industry can hope to  male* 

th e  ad ju stm en ts  n ecessa ry  f o r  a  uniform  and dependable 

flo w  o f  f r u i t  frm  farm  to  cannery.
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I n s u la r  Uepert& ent of &griei*ll»*r© ana Ossaere© re v e a le d  

t h a t  i f  a i l  t&© p in e a p p le  p rM sso la g  p la n ts  wars- ope*st~

lu g  a t  manlaon o a o a o lty , th «  e a m e r i t s  eeu ld  fee g ea red  

to  handl© ap p ro x is ia ts ly  115*000 tons o f p in eap p le#  man®-* 

a l l y ,  o r f o u r  time® the  p r e s e n t  rmto  o f  p ro d u c tio n . B ally  

p ack  f o r  th e  l a r g e s t  o a a u tr is a  ranges from  2*500 %  3«5Q0 

o a s t s ,  whereas in  Hawaii e san e rle #  a r t  eapsft&e o f  pacfc~ 

lu g  a s  nosh a t  1^0,000  o a s t s  i n  a s in g le  day .^2 Hawaii 

ta n s  yeu#*ly 55 p a r  e s n t of th e  t o t a l  w orld  pasfc* w h tr ts s  

M a r t s  l i s t  p a s ta  o n ly  2*2 p a r  s e n t .  By eonpfcrtee** th e  

former p a s ta  more f r u i t  in  to n  days th a n  th s  l a t t e r  doss 

in  an e n t i r e  y e a r .  The l a r g e s t  P u e rto  R ican a#Bxi*rles 

ouarreatty  a r e  p ro a e sa la g  o n ly  10 to  15  ton#  o f t r a i t  p e r  

h o u r , where## Hawaiian p la n t#  a r e  h a n d lin g  a s  many a#

230 ton#  d u rin g  the m m  p e r io d * ^

In 1951 only mix pineapple aam artse »*** sp sp a tia i 
in  P uerto  Moo* f i r e s  y ea r#  e a r l i e r  th e re  were fo u r te e n  

p in e a p p le  c a n n e r ie s  o p e ra t in g  in  Cuba, e ig h t  i n  Mexico, 

and  e l# * t  1m. H aw aii» Mfewsvsr* i t  shou ld  he  re p e a ta re d  

t h a t  they© 1# no 4 i r t e i  c o r r e la t io n  between th e  u m b e r  

o f c a n n e r ie s  arid th e  volume o f p&ok. f o r  inetmno©, on#

n©part»©nt o f  la b o r ,  P u b lic  Seerlng. b efore  
s p e c ia l ' In d u s try  O e m ittee  Mo* SHFoF~fi5e F u ip o s i    ““
T u n m  m m & M e y r m i^ m w w w ^   “in  ticooaaending ’/asre 
I S W e ^ ^ n ^ W . i r i F 'T S i ^ r t t T r i i S r i S l n l ^ T n l t t S l f f ”  
In1 i^w ** Kioo.t^an Juani ^pufeiiehed H fe o r l . Attgnsi 8
t o t ? ? w r $ P 5 & .

^O ook  and Ctiea, 19^9, p p . 3 ^ 3 5 .
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Hawaiian p roeeascs swraral t l» e s  as much p ln eap p ls

a s the fa c to r ie s  o f  Puerto P.iao, Cubs, and Msxloo «®a- 

ibin#4.. .
:• -a >, ' r- ' '■ ,■ - f  ;; <>

• ; t bevpreeeee-

l a g  mm .p ro d u c tio n  phase®# has never k e p t pace w ith  other  

m a jo r p i n e a p p l ^ r  adueinjgf c o u n tr ie s  o f th e  world* F or 

in stance#  th e  d eg re e  o f in  th e  P u e rto  E lee

p ro eee e ln g  p h ase  I s  swgW lx ^0 p a r  c e n t compared to  

a b o u t f f  p e r  cen t fo r  Hawaii* tfelo percentage «*« d#» 

r i v e t  h r  i i ? id ln g  th e  t o t a l  number o f  fa c to ry  w orkers 

in to  the t o t a l  pack on a f  iv e -y e a r  a t  ora go f o r  th e  %m 
c o u n t r ie s .  fh© r a t i o  p e r  worker was l i6 $ 0  o ases  In  

S en n it  etmpstritd to  f l$  m&m pm  w orker in  P u erto  .m oo. 

fkl©  d ifferen ce  between th e  re sp e c tiv e  e e u n t r l t s  I s  a t 

t r i b u t e d  to  the  la c k  of s u f f i c i e n t  working c a p i t a l ,  

la c k  of te ch n ica l knowledge# and p o o rly  organised  pro- 

duetto®  and m arke ting  stru c tu r e  w ith in  P u erto  RIoo*s 

p in e a p p le  in d u s t ry .

I I  though th e  p ro c e s s in g  of p in e a p p le  in  Puerto M m  

began in  I f0 2  ( s e e  Qhepter II#  See&te® 7# * $ a rly  Growth# 

PoroaiepMfttt and Changing stru cture*)*  i t . did mm p la y  

any  major r o le  I n  the island*©  economy u n t i l  19%% { fa b le  

1 7 )* th e  cann ing  in d u s t ry  developed a s  an o f fs h o o t o f  

th e  growing o f f r e s h  p in e a p p le s , a s  canning was commonly 

don® in  o rd e r  to  sa lv a g e : (1 ) th a t  p o r t io n  o f th e  f r e a h  

f r u i t s  which co u ld  no t etherwia®  be m arketed  owing to  

lew  p rice© # (2 ) the  o v er -rip©  f r u i t#  and ( 3 ) th e  f ru it®



TABLE 17

VALUE OF PINEAPPLE EXPORTS FROM PUERTO RICO, FISCAL YEARS 1920-21 TO 19#
(Value in d ollars)

F lsoal
Year

Fresh Fruit Average Price 
per Crate

Prepared or Pre
served Fruit

Average Price 
per Pound

1920-21 574,640 _____b 48,146 _____b
1921-22 600,514 -  -  - 71,228 —  -  -

1922-23 726,091 -  -  - 70,275 -  -  —
1923-24 811,925 -  -  - 162,493 ---- ---
1924-25 1,046,503 -  -  - 153,574 -  -  -
1925-26 1,534,173 — -  - 162,099 -  -  -
1926-27 1,791,109 2.99 128,183 0.09
1927-28 1,654,108 3.01 142,268 .07
1928-29 1,727,063 3.27 241,799 .10
1929-30 1,743,862 3.48 359,447 .08
1930-31 2,278,449 3.24 123,316 .07
1931-32 1,896,728 3.08 135,403 .06
1932-33 1,225,225 2.96 13,292 .05 3
1933-34 1,056,673 2.49 62,817 .06 i
1934-35 911,219 2.30 131,861 .07
1935-36 1,183,424 2.27 123,381 .06 3
1936-37 1,213,978 2.32 266,352 .06 i
1937-38 939,451 1.94 166,447 .06 i
1938-39 862,423 1.86 142,721 .06 i
1939-40 842,801 1.98 229,442 .06 i
1940-41 901,735 1.99 223,229 .06 i
1941-42c 483,454 1.99 323,797 .10
1942-43c _ _____d -  - 472,677 .11
1943-44° 40 5.00 1,308,099 .11 i
1944-45® 54,309 4.41 1,733,804 .13 i
1945-46 499,596 4.06 2,036,142 .14 2
1946-47 549,697 4.09 2,530,385 .13 3
1947-48 710,458 4.00 4,103,363 .15 4
1948-49 1,164,039 4.01 2,550,370 .14 3
1949-50 1,057,967 4.17 2,597,294 .11 3

id Total

&Sources: U.S. Department of Commerce, Monthly Summaries of Foreign Commerc
and annual reporta 1935 to 1949), San Juan. Customs D istr ic t  of Puerto Rico, and 
data from Citrus and Deciduous Fruit and Vegetable Branch, Production and Markets 
is tr a tlo n , U.S. Department of Agriculture, 1951.

^Figures not ava ilab le .

cShipments to the United States only.

p22,786 
571,742 
96,366 

r 74,418 
?00,077 
p>96,272 
919,292 
796,376 
~'%862 

-3,309 
.11,765 
332,131 
238,517 
119,490 
343,080 
306,805 
“ ,330 

,,898 
,35,144 
372,243 
L24,964 
307,251 
472,677 
308,139 
788,113 
535,738 
380,082 
13,821 

.14,409 
■>55,261

(monthly 
published 

ig Admin-

^No shipments owing to  war-time shipping f a c i l i t i e s .



itnm&rfcetatol© because o f p m r  q u a l i ty  o r  u n d e s ira b le

s is# *

By fa r  t lm g r e a te s t  s t r id e  la  p ineapple p resen tin g  

in. any t in g le  period  fine©  I t s  beginning  has been a -  

ch ieved  sine© to© ©nd o f  World ©ar I I • lew factor!© #  

iter© been ©atatoliaiisd < fa b le  1%), modem equipment 

secured , te ch n ica l ad viser*  ©ployed,* and standards o f  

products Improved. tost* o f  toes© fa c to r s  Ha© e o n tr i-  

touted to@ asum to!r ^'' inerea$sd  production  or improved 

q u ality*  $©*eral lapreveaeiite. and tr ie d  and p w e i t  

t y e ^ N p t s  .©*%bttog toared  toy iNi© o f  tH©: cpiaa#r#| 

a e s f t s g #  a re  freq u en tly  h e ld  to d ism iss  nmmm  pro*

fclems and means of so lv in g  ..tost*  t h i s  I s  a p o s i t iv e* " V
ste p ' l a  th e  . r ig h t  d i r e c t io n .

3* fro csse lf lg  Stages

i t  i s  n o t th e  p u rp o se  o r  aim o f % t  w r i te r  to  d i s 

cu ss  in  d e t a i l  each  I n t r i c a t e  o p e ra t io n  in  th e  a c tu a l  

p ro c e s s in g  of p ineapple©  t o  t i ie p te  Mice- n o r to  ©©apart 

o p e ra t ls o *  o f  one cannsr w ith  th a t  o f  ano ther*  I t  !#• 

how ever, w ith in  th e  seep s  o f  t h i s  in v e s t ig a t io n  $© fa®-* 

l l i a r l f t t  th e  r e a d e r  w ith  th e  a a j a r  stags®  of p r tM s e to g  

and to  a&ke toroad com parison# w ith  th o s e  th a t  have to sen 

employed s u c c e s s fu l ly  e lsew here  a® to  th e  deg ree  o f  

m e ch an isa tio n , con tinuous flow  o f  work, and to e  maximum 

u s e  of la b o r  f o r c e ,  to s h  p la n t  employs d i f f e r e n t  m ales 

o f  equipm ent, r e q u i r in g  d i f f e r e n t  te c h n iq u e s , and p ro -  

due ea a  wide to n g s  o f p ro d u c ts  ( f a b le  IB}* th e  w r i te r



TABLE 1 8

OUTPUT OF PROCESSED PINEAPPLE IN PERCENTAGE OF TOTAL PINEAPPLE 
PRODUCTION IN PUERTO RICO AND HAWAII*

P uerto  Rioan Production Hawaiian Production
(F iso a l Year , 1948-49) (F iso a l Year , 1949-50^ (F iso a l Year, 1947-48)

S ty le No. 2-Sized Percentage No. 2-S ized Percentage No. 2-S ized Percentage
Cases T otal Cases T otal Cases

(in  1,000*8)
T otal

Crushed (sweetened)*5 347,143 33.11 302,542 43.16 3,232 13.9
Crushed (unsweetened) 303,550 28.95 -----------c _____c 759 3 .3
T id b its 42,759 4.07 9,485 1 .36 1,520 6 .5
Chunks 8,724 0.83 2,135 0.31 1,755 7 .5
S iloed 115,832 11.05 122,657 17.49 6,024 . 26.6
Cubes 7,531 0.73 25,191 3.62 _____d ____d
Fingers _______ d _____d 2,584 0 .37 _____d ——d
Ju ice 222,961 21.26 236,154 33.69 9,869 42.2

T o ta l 1,048,500 100.00 700,748 100.00 23,159 100.0

Sources: Adapted from an unpublished l e t t e r  from the  In su la r  Bureau o f A g ric u ltu ra l Economics, Department
of A gricu ltu re  and Commerce to  O ffloe o f T e r r i to r ie s ,  United S ta te s  Department o f I n te r io r ,  W ashington, August 
9 , 1951, and d a ta  obtained  from the  S t a t i s t i c a l  and H is to r ic a l  Research Branch, Bureau o f A g ric u ltu ra l Economics, 
United S ta te s  Department o f A g ric u ltu re , June 1951.

^See G lossary  fo r  d e f in i t io n  o f s ty le  o r cu t o f p ineapp le .

°No d i f f e r e n t i a t io n  made between sweetened and unsweetened crushed p ineapp le  packed In  1949-50.

^None packed.
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h a s  combined t%» best. feeb*»i§«eA uaed by a l l  oannere in  

Puerto "flieipi t h is  treatm ent, I t  i e b e i l e v e d ,  w i l l  beat  

a id  fu tu re  planners; and b u ild ers  o f p ineapp le proeeas

in g  fa c to r ie s .

Shore '.are'.four separate ih W 'd istin ct, s ta g es  in  the  

p ro cessin g  o f pineapples.' ( i )  Fruit p reparation , (2) 

p a o iln g , ( 3 ) canning* and ( t )  warehousing.

(1 ) f r u i t  p reparation , f r u i t  i s  eooaonly p a cted  

in  wooden bofcee la  %* f i e l d  end hauled by tr u e !  to the  

fa c to r y  topping shed where I t  la  unloaded by manual l a 

b o r , At the topping abed th e  f i r s t  taeh  oon slata  o f  

rsn orin g  the crown and' b u tt o f  th e  f r u i t .  'Ib is  i s  dene 

by th e  u se 'o f  a sharp hnlfe* s a ile d  a s a c h e ts , the  

f r u i t  i s  then p laced  on a moving b e l t  and d e liv e r  e d t o  

th e  grading b in ." ' f r u i t s  a r e  g e n e r a lly , but net' Always* 

washed p r io r  to  grading f o r  s ix e .  hashing the f r u i t  

a t  th is  p o in t serv es to  reaave dust and veg eta b le  frag 

ments and to a s s i s t  th e  movement s f  p ineapp les a long  

th e  production l in e .

th e  fru it-g ra d in g  machine in  i t s  e ia p le s t  fora  

o o n s is t s  o f  a moving b e l t  and a  s e r ie s  o f so r tin g  r o l le r s  

a t  various d is ta n c es  above the b e l t .  She r o l le r s ,  s e t  

a t  an angle o f about t§ -d egr«e frost the longitud inal: ' 

a x le  o f  th e  b e l t ,  fo re#  the fr u it ' 'o f f  th e  b e lt  in to  

b in s . She la r g est' f r u i t s  are  fo rc e d  from 'the en d less  

b e l t  f i r s t ;  th e  second r o l le r  being a fr a c t io n  o f  an



ln eh  low er o r  nearer f l i t  b e l t  b en ea th  m rrp lng  fe e  f r u i t  

f o r f e #  o f f  flie n ex t la r g e s t  else*  a n t  m  m ,  u n t i l  f e r e s  

Or fo u r  g r a te s  o f  f m t t  b a re  b i e i  separated* The th r e e  

reso& tlsed  g ra d e s  o f  f m i t  a r e  'M e e t normally on th e  

diam eter o f th e  s tu a a r d  o a s t  need to  petit o a W slio ss t  

lumber I  f m t t ,  w a r  5 lu sh es  In d is a s te r ;  lim ber f  

f r u i t , .  3 7/S  to  § motion j a n t  l a s h e r  3 fr u it*  F 3/% to  

3 f / i  lushes* I f  a - dumber h . f m l t  a la e  i s  d e s i r e d ,  i f  

i s  processed mainly in to  Jitio#  m& crosbed p ineapp le*

P e e lin g  a n t  oerfng o f  th e  f m i t  I s  perh&pa the  

most l ^ o r f a n t '  s l » # e  eperabiO ft in  f e e  e n t i r e  p ro eeo o ia i 

p h a se  feeocraee f e e  method of removing th e  shim o r s h e l l  

f f i t  .th e  ^ o e ^ tr te tfa a th e a  l&rgfcly t i p  ih$A e, . s # l@  o f  

paoit. a®' w ell m  th e  p e rc e n ta g e  o f  w as te  in c u r re d * ' fh e  

•com plete* Msmm  » o h in e *  iijsr anted by Henry diaaoa in  

l a  w a il , rem oves' the s h e l l  and  >eore in  a s in g le  o p e ra tio n  

( F la t#  X I), fe#  c y l in d e r  o f  . f r u i t  doming fro® the f in a o a  

d ro p s  down a  oho to  and p a  t e e s  in  one oomtlnttoo* atrtoft. 

i n to  the  max % dspsrtM m t fa r  f a r t h e r  processing* fe *  

f m i t  s h e l l s ,  which f a l l  i w  from the p e e le r  sa d  sorer* 

a s  w ell a s  th e  mm® and p o r t io n s  o f  f m i t  f ra g *

m anta, a r e  H a r r ie t  by b e l t  to  a  J it le e  e x tra c t io n  machine 

which- separate®  th e  re a a ln tn g p o F ilC f i  o f  fe e  e d ib le  f m i t  

from, fee in e d ib le  p o r t io n s ,  fee  in e d ib le  p o r t io n s  a r e  

l a t e r  ©©averted In to  live©  tools: f e e d .

( 2 ) « fe e  o u t~ f m l t  c y l in d e r s  costing from

th e  t ta a e a  p ass alomg a ro b b er b e l t  to  fee  trim m ing ta b le s
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5095
* -a » -s o

-rX&tc t m * '  ® &m$ms-
Taxz QQmplXG&%®& mttfolm* il£ * ? y 0* p& sle

&n& m v * $  ft m & x im m  o f  6 5  p in e a p p le s  p # r  m inu te . iCftjr
l 4J§u * (C ourtesy  o i i'oad H aob ia« r/ aod O&^ia&X Qorpmm** 
tlO S «}
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where women With r i c h e r  g loves remove b lem ishes with- 

s p e c ia l  k n iv e s  ( P la te  X II ) . fh eee  w orkers e re  respons

i b l e  f o r  c u t t in g  m t  deep ey es, rag g ed  ed g es , b ru is e d  

n arks*  and g reen  spot® not removed by th e  p e e le r  and 

c o r in g  machine o r  the a inaosu  th e  trim m ed c y l in d e rs  a re  

th en  p la ced  on a  s t a in l e s s  s te a l  l in k  b e lt*  f i t t e d  w ith  

l a g s , which c a r ry  th e  f r u i t  to  th e  s l i c i n g  machine*

Hie m echanical e l  l e e r  1® s In p ie  and e f f i c i e n t  and 

yie lds! (akbept fo r  th e  two m d s ^ e te d t ly im if e f m  c lea n s  

c o t  ell©#®. s l i c e s  a r e  co t in  two th ic k n e s s e s ,  one in ch  

and o n e -h a lf  inch* i te ^ f o t i s e r  a r c  f o r  subsequen t con

v e r s io n  in to  chunks, th e  la t t e r  a re  packed a s  s l i c e s ,  

t i d b i t s ,  o r  o th e r  s t y l e s .  H it s i  l e e r  c o n s is ts  o f a  

s e r i e s  o f  v e r t i c a l ,  ra z o r-sh a rp #  s t e e l  blade®, m th a t  

th e  b la d es  p a t s  th rough  s l o t s  in  a  h o r iz o n ta l  s t a in l e s s  

s t e e l  tu b e  t h r o n g  which th e  f r u i t  c y l in d e r s  a r t  fo rced , 

in  co n tinuous p u ls a t in g  p ro c e ss io n  w ith  a r e g u la r  pause  

to  a llo w  th e  k n i f  e  to s i  l o t  th rough th e  l i n e  o f th e  

f r u i t ,  to. in t e g r a l  p a r t  o f  th e  machine i s  a  sp ray  wash

er  which remove®, b e fo re  th e  f r u i t  i s  s l i c e d ,  any ad

h e r in g  p a r t ic le s  o r  frag m en ts  l e f t  by th e  trim m ers.

Hie s l i c e d  f r u it  emerges from the  s i  le e r  and I s  

c a r r i e d  by means o f a ru b b e r  b e l t  to  s t a in le s s  s t e e l  

p ack in g  t a b l e s .  S o rtin g  and g rad in g  i s  determ ined  la r g e 

ly  by t o r t u r e ,  c o lo r ,  d e f e c ts ,  and p h y sica l u n ifo rm ity . 

Women a t  th e  head  of th e  ta b le  s e l e c t  th e  more p e r f e c t  

s l i c e s  f o r  the "fancy* pack  and re p la c e  th e  r e j e c t s  on
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P la te  X II .— Hand Lafeor in  P ro c e ss in g  P in eap p le s

f r u i t  b lem ish es and th e  •'eyes* a r e  removed ex c lu 
s iv e ly  fey hand* t h i s  I s  one o f  the moat expensive oper
a t io n s  in  th e  e n t i r e  p ro c e s s in g  phage. Caps, u n ifo rm s, 
and g lo v es a r e  p ro v id ed  fey a l l  c a n n e r ie s . Mo d a te .
( C ourtesy  of H ev ls ta  de A g r ic u ltu re  de P uerto  R ico .)



156

th u  moving b e lt .® 9  O th er members o f  tfe i teen  remove th e  

rem ain ing  A d i#  o il# # #  from "tm-- m Sm tm  f o r  I h i  “©hoi©#* 

prndt, end a llo w  tb# b ro k en , th in ,  o r  I r r e g u la r ly  c u t 

,gl£®m  to  :f 4 «# A . Wa#<u i-A4 pip* sag -

a$R ts o r b m k m  r in g s  # o r * s tandard* p # e \ ,  1 earing broken 

f n e M R ts  and ; H r  edge# to  ;b a  fa r te d , away to  th e  c ru sh -  

lu g  aaohltie* % #  e ta ik *  ©ube, a*ft t i d b i t  © u tte rs  o p er

a t e  on th e  era# p r in c ip a l  ae th e  a l i i e d ' f r u i t  and g rad in g  

i#  oOBdneted in  s t e l l a r  fa sh io n *  C y lin d e rs  o f  f r u i t  d##~ 

tim ed  to  he  peeked, as “f in g e rs® , how ever, a re  eat by a 
s p a t i a l  machine and a r e  met s l io e d ,  .b a t  p ad lm g  and s o r t 

in g  i s  s ta n d a rd  procodmre r e § a r i i# s a  o f  th e  s ty le *

In  o rd e r  to  in s u re  .M if a r a i ty  o f  s o r t in g  and g ra d 

in g . lm n fp e o t lv *  e f  w ea th er c o n d itio n s  ( i . e . ,  * sunny o r  

o v e r c a s t}, s ta n d a rd , eon t i t  io n s  o f  l i g h t in g  a r e  p ro v id ed  

■ i n  the ato&em f a c to r ie s *  On# f a c to ry  v i s i t e d  by th e  

w r i te r  had a l i n e  o f  f lo w t ta e m t  leap s#  above #&ah 

trim m ing, g rad ing*  ta d  p ack in g  t a b l e ,  t h a t  p ro v id ed  

b r i l l i a n t  d a y lig h t. co n d itio n s*

dam# m e t  in  pack ing  fancy  ca t#  a r e  u su a lly  de

l iv e r e d  to-' th e  pack ing  ta b le s  in  wooden boxes o r  trays*  

fra y s  g en era lly  e e n ts ln  t r m  IB  to  2k cans sash., depend

in g  agon the s i s #  o f  the cans* This lg  one of th e  « w t

^§Bii©k te c h n ic a l  term a a s  “fancy®, *eh0l##*» 11 s tan d 
ard® , "Amok#*, #sarit#a#t *t id b it s * ,  and “fin g ers*  are
defined . In  the- $l*#**ry«



te d io u s  operations and one o f  the most, l ik e ly  p o in ts  

f o r  disru p tion  o f  ©onf in a l ly  In  the e n tir e  p rocessin g  

phase. Confusion o f  grade nay be  avoided by met o f  

id e n tify in g  le t t e r ® ,  num bers, o r  color®  on each t r a y  

o r  In d iv id u a l nan p r i o r  to  it®  d e l iv e ry  bo th e  p ack in g  

t a b le « Containers must be conspicuously n arked  so t h a t  

each  grafter* ea r t-ep er a to r , and c lo slm g~saehlne o p e ra to r  

i s  w ell aw are o f  the various grades a s  they a r e  c a r te d  

away to  be canned*

( 3 ) Canning. In- the l a r g e r  f a c to r ie s #  th e re  a r e  a 

number of flow  l i n e s  in  o p e ra tio n  s lu m !ta n e o a s ly . frays  

o f  f i l l e d  can® a r e  c a r te d  to  th e  a p p ro p r ia te  r e c e p tio n  

point* fh# fr u it  is then g iven  a final .inspection to  

s e e  th a t  th e  proper amount o f  f r u it  i s  in  mob can ; th e  

mm Is. examined a ls o  f o r  im p e rfe c tio n s  th a t  n ig h t  case#  

the f r u i t  to spoil at. a l a t e r  date, Sugar* in the form 

o f syrup, may be  added by a se p a ra te  mechanical o p era 

t i o n  b e fo re  th e  cans a r e  sealed*

Of th e  two common m ethods employed in s e a l in g  cans* 

vacuum and exhaust, o n ly  th e  l a t t e r  method i s  employed 

in  P u e rto  Pic©* to  th e  exhaust p ro c e s s ,  a f t e r  syrup 

i s  added to th e  f r u i t '  th e  open 'can I® preheated in a 

continuous steam exhauster o r  ho t box f o r  a p eriod  o f

m ethods a r e  itaftd in  Hawaii, th e  chief ad
v an tag e  o f th e  vacuum method i s  th a t  i t  red u ces  th e  
o v e r - a l l  tim e  f o r  <hi canning s ta g e  by roughly one 
h a l f  ( e ig h t  to  d in e  m inu te#}« -



f i v e  to  s ix  mlmtm* or  m m  according to s lu e  o f ©an. 
0&n# are teen  p&seed through te e  ©Xoglng-sa&chlne, which 

s e a ls  the lid® • F inally#  th e  canned f r u i t  I s  p laced  In  

a M rttM M e a g ita t in g  ©ookar a t  190°  to IfS^f* fo r  a 

p er io d  o f  12 n inn ies#  or more fo r  la r g er  era** the  

o v e r -a l l  canning time by th e  exhaust p rocess I s  rou^aly  

17 m inutes. -the exhaust .probes# nerve® a th r e e -fo ld  

purpose; I t  preheats the con ten ts o f  the mn to  a i t s *  

p eretu re ©ear b o ilin g , point* W$9 red u cin g  te #  time te e  

’’■aset «aat he le 'te cm o d k cr ?  ;fc&afl&e th e ©on-

te n ts  o f the can so th a t a f te r  the l i d  I s  secu rely  

fa ste n e d , a m m m  t i  crea ted ; ted th ird ly#  I t  force#  

the a ir  from the in te r c e l lu la r  teh ees and thereby deep

ens the co lo r  o f  t e e  f r u i t .

After th e  cans h a te  been removed fr e e  te e  cooker* 

they a r t  p laced  In  a r a t  o f  ee ld  water fo r  four to s ix  

m inutes*  the tem perature i s  sharply reduced, so th a t  

any overcooking o f  f r u i t  1# avoided. If# however# 

w aler-oeo lltig  i s  tmdaly prolonged the cans may not 

dry properly and are apt t© ru st in  s to r a g e . I t  i s  

g e n e r a lly  agreed t e a t  t e e  ©merging ©an# should not he  

co o ler  than fO®IV

A n ee  product c a l le d  *&ersol* has been used su c

c e s s f u l ly  by P ole  Packliig aompatiy in  flhm li to reduce 

te e  surface te n s io n  o f the ea ter  so t e a t  I t  w i l l  ran o f f  

th e  em erging cans a# they r o l l  o f f  the runways, te e  nee 

o f  t e le  product serv es  th ree  purposes! F irst#  to reduce



th e  number ©f handlings o f eaasj eecorit, to  reduce stor*  

ag e  spaaes- m t  th ird#  to  provide a muttmmm  flow  of  

work*
(4) Vhrsimuslng* Aft®r th® f i l l @4 #00® a rr iv e  from 

the c o o le r s . I t  I s  the general p r a c t ic e  la  Puerto Rio© 

to  stack  tli# cans an the f lo o r  o f  warehouses for  sev era l 

day# before la b e l  la g  or boxing for t  mpmwmff storage*  

U nlike ®fc«aii# mea t  of t h i s  work i s  dome fey band, la  

Hawaii, however, tbs ©aimers use wooden p a le t te s  on 

vh lsh  they p la ce  th e ir  cans fo r  d ry in g . On th ese  p a l-  

a t t s s  are tr e y s , each h o ld in g  two doses can s, they are  

a u to o a t le a lly  loaded-imd stashed  by machine.

Xu Puerto Ri00» a f t e r  the onus hare beta f u l ly  

dried# t h w a r t  M**s$lp 'ioaasd or sie i^ .h ttH S v , labeled#  

io«#fiflte i 4^%  or weeks'' la t e r ,  varying w ith  In d iv id u a l 

eaim er sad. the degree o f pressure to  f i l l  backlog of 

o rd ers.

4* M a te r ia ls  and fep ipasnfe

Perhaps tbe; most efelhifig feature fa the Puerto 
Hi can m m m r lm  oonstruoted since !0*pM ism II Is the 
lavish us# of stainless steel which ha# replaced copper» 
galvanised Iron# wood# braes# and to a lesser extent 
aXoaigiuia* Although stainless steel 1# extremely ex* 
pensive eosap&red to many of the other metals mentioned 
above# it is thought, 1n the long run, to fee the cheap
est and most satisfactory material know®.



fh #  w r i te r  was in form ed  th a t  g rad in g  and p ack in g  

ta b le s  cohered  w ith  dpalvmnlsed lr@n l a s  ltd #  a t  m® t ,  

only th ro u g h  on# canning mmm* w h ile  s t a in l e s s  s t e e l  

w i | l  l a s t  a t  lem .it f « #  iM  perh ap s 15 y ea rs*  Shis 

l ig h t -w e ig h t  m etal*. i n  a d d i t io n  to  b e in g  'Hie n o s t  a c id -  

r e s i s t a n t  m a te r ie l  known, baa one m ajor advantage o v er 

rubber*. Hie most s a t i s f a c to r y  s u b s t i t u t e ,  fo r  a s#  in  

o o n ta e t  w ith  c u t f r u i t  o r  J u ic e ; i t  i s  more e a s i ly  

wanned and ren d e red  s t e r i le *  t e e  o f tb s  more im port

a n t  item s of equipment co n testin g  s t a in le s s  s t e e l  th a t  

a r e  eese& tla l in  pineapple esaaJjig  in c lu d e i d i c e r  a# 

pastem rlaera# s to ra g e  ta n k s , ta b le  tops#  k n iv e s , and, 

b u c k e ts .

lubber, g en era lly  considered to  be th e only, other  

s a t is fa c to r y  a lte r n a t iv e , a lso  ha® v a r ied  usee* I t  i s  

meed fo r  conveyor b e l t s ,  aprons and g lo v e s , steam -and

water bones, and fo r  other purposes. Other m a ter ia ls
* .. .. -

u se d  in  sm»i&crabla» q u a n tit ie s  in clu d e c o rru g a ted  iro n , 

s t e e l ,  p a in t , c o p p e r a n d  glass#

In' fummary, tC  can,, be s ta le d  th a t p r a c t ic a lly  a l l  

o f  the pcw tr-driven jsiacbincry and t e o l s  aM  mmk o f th e  

o th er  m a ter ia ls  n ecessary  fo r  continued operation  o f  

th e R uffle  Rican, p ineapp le sd M crlc s  mare imported from 

the United S tates#  th is  f a c t e 1 in  I t s e l f  g rea tly  in 

c rea se s  the o v e r -a l l  operating c o s ts  and tends to  low er  

production e ff ic ie n c y *  Any changes in  the p ro cessin g
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flow  I Ia e s#  mmll m  they m# be* r e q u ir e  c a re fu l  p i an

a lo g  m i  p e r f e c t  tim ing  so u th s  in  m&wma © of H it k a rv ©st

in g  t ta to n *  Several o f  th e  cam* ere canno t a f f o rd  to  

p u rch ase  la r g e  s to  aka o f  sp a r#  part®  needed in  th e  even t 

o f  a  sodden b rc a k -d e e a . tem porary in te r r u p t io n s  in  

p in e ap p le  c a n n e r ie s  d u rin g  th e  h a rv e s tin g  p eriod  o f te n  

r e s u l t s  i n  s e r io u s  lo s s e s .  F a c to r ie s  t r l th  o ld  and worn 

equipm ent g en era lly  s u f f e r  the g r e a t e s t  lo s s e s  in  th e  

e a se  of a p ro longed  break-doea, © sp ec ia lly  *then sub

s t i t u t e  m a te r ia ls  and r e p a i r  shops a r e  mm l i a b le  only 

i n  San Juan* ‘ft*# problem  of aa ter  i d s  and equipment 

e s s e n t i a l  i n  canning  p in e a p p le : i s  f u r th e r  ec®pXieat©& 

by th e  f a s t  t h a t  t h e r e . i s  l i t t l e  exchange o f : sp a r © .p a rts  

among ©armers one# tb s  h a rv e s tin g  seaso n  begins* Spar# 

p a r t s  and s u b s t i t u t e  ia a te r ia l s ,  pu rohased  m ainly d u rin g  

th e  o ff*g#ason , a r t  th e -o n ly  a ssu ra n ce  th a t  th e  e a rn e r  

ha© th a t  h i s  c o n tra # te d  f r u i t  w i l l  he packed . The 

w i t « r  v i e w  t h i s  u n so lv ed  problem, a s  on® t h a t  nan be 

removed in  a  u n i f ie d  c o rp o ra te  s t r u c tu r e  f o r  th e  cann ing  

in d u s try  ( se e  C hapter V# S ection  3 , "Acooatteodcd Steps*)*

5 . S u b s id ia ry  In d u s tr ie s , m i  B y p ro d u c t*

Although p in e a p p le  J u ic e  has# in  th e  pant* been con

s id e re d  a s u b s id ia ry  in d u s try  of secondary  Im portance in  

P u erto  Pdoo, i t  can no lo n g e r  be  c l a s s i f i e d  a s  a  t r u e  

s u b s id ia ry  in d u s try  because rough ly  o n e - th ir d  t o  o n e- 

h a l f  o f the t o t a l  pack i s  produced and s o ld  in  t h i s  fo r® .



®3T 1952f one Puerto Eloan e&aaer was expected to  be de-

v o tin g  hi® o n t iro  f a c to ry  to  th e  p ro c e s s in g  o f f r o  sou 

f r u i t  co n cen tra te*  fh ia  u ltra -m o d em  fa c to ry  t e a  m  
annual c a p a c ity  of 500,000 gallon® o f Ju ice*  A lthough 

a c tu a l  o p e ra t io n s  d id  t e t  com m eneeun ill al&*1959» i t  

ap p e ars  to- be one of th e  moat p rom ising  o u t l e t s  f o r  p in e 

ap p le  J u ic e  and may be the hey to  f u tu r e  sn eaese  o f  Hi# 

e n t i r e  in d te b x y .

0Hi©r method* of p re s e rv in g  p in e ap p le  in  i t s  v a r 

io u s  forms# in  a d d i t io n  to  eeim iagv  e r e  d ry in g  a te  p r e 

se rv in g  in  sugar* ?© th e  knowledge of th e  w rite r#  no 

d r ie d  o r  can d ied  p in e a p p le  t e a  th u s  f a r  been ex p o rted  

from  the is la n d -  It. 1# rmommmd&d s tro n g ly  by th e  

w riter  that each o f th ese  methods o f p re s  e r r in g  be ex

p lo re d  w ith  the purpose o f f in d in g  new and so re  p r o f i t 

a b le  o u t l e t s  f o r  p in e a p p le  products*

Preserving of p in e a p p le , a s  dome in  Hawaii* i s  

aeo o ssp lls ted  by b o i l in g  and soaking ©bunks o r  s l i c e #  

o f f r u i t  in  a  su ccession  o f h o t sy ru p s of gradually  to *  

c re a s in g  co n c en tra tio n *  s t a r t i n g  a t  app ro x im ate ly  P  

i r i x  and f  l a i t e i o g  a t  abou t JZ S rlx -^ 7  dand led  o r  

c r y s t a l l i n e  p in e a p p le  i s  o b ta in e d  i f  th e  chunks o f 

f r u i t  a r e  f i n a l l y  immersed in  h o t s u p e r - s a tu ra te d  su g a r  

so lu tio n s*  and a llow ed  to  d ra in  on a  s t e e l  p r i l l  u n t i l  

a © n p e r tliv e ly  d ry .

^ n o e  g lo ssa ry .
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6 *  P o s s ib le  U t i l i s a t io n  of P ineapple ^ h s te

Out f r u i t  i s  th e  economic backbone o f th e  cunning 

In d u s try  , and th e  y ie ld  o f  s l i c e d  p in e a p p le  in  P u e rto  

Rico i s  app rox im ate ly  10 p e r  c e n t o f  th e  t o t a l  .m ig h t  

o f  th e  whole f r u i t ;  in  H a m it t h e  y i e ld  o f e u l - f r u i t  

s l i c e s  i s  approximately 16 p er  cent*** The d iffe r e n c e  

in  y ie ld s  of c u t  f r u i t  between th e  r e s p e c t iv e  conn t r i m  

i s  due in  p a r t  to  th e  v a r ie ty  o f f r u i t  grown, th e  Smooth 
Cayenne v a r ie ty  o f Hawaii averages abou t a  pound more 

p er f n i l t  th an  th e  Red Spanish o f F csrto  R ico, Moreover# 

th e  Smooth Cayenne# in  c o n t r a s t  to  th e  te d  S pan ish , ha# 

sh a llo w  eyes and an alm ost c y l in d r ic a l  shape* Both 

depth o f  eyes and shape of f m l t  have a d i r e c t  b e a r in g  

on th e  percentage of ih e  w eight, of th e  f m l t  t h a t  can 

be u t i l i s e d .

I t  i s  ex trem ely  d i f f i c u l t  to  de term ine  p r e c i s e ly  

th e  t o t a l  'weight o f  th e  %hole f r u i t  t h a t  can be u t i l i s e d  

in  any given  y e a r .  The ex ac t p e r  c e n t depends on q u a l

i ty *  eism asdi^eM p# o f  , . f m i t  ̂ /V arie ty*  s t y l e  o f  mm < i* e .f

s l ic e s *  t r u n k s ,  fingers.,* t i d b i t s  * e tc .} *  and m m  th e  

e f f ic ie n c y  ®f cu ttin g * - ' th e  r e s id u e  { sh e lls*  tops*  t a l l * ,  

co re s* -e tc* }  o f the  f m l t *  fo rm erly  reg a rd ed  me waste* 

c o n s t i tu t e s  betw een an e s tim a te d  60 and JQ p e r  c e n t of 

th e  t o t a l  w e ig h t.

'■II*L**1-|JI'̂WWIWIWiS’"WW'■ »m :m  i.iWi ‘in. •* i"iKn   .

^O ook  and Chm9 19%?# pp . 39-40 .
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With th e  in t r o d u c t io n  o f th e  f r u i t  e ra& ica to r in  

19%7 f i t  was p o s s ib le  to  in c re a s e  th e  y ie ld  of ea rn ed  

o r  p re se rv e d  p ro d u c ts  in  P u erto  Hie© to  about §Q p e r  c e n t 

o f  th e  ' to ta l  weight of th e  f r u i t ,  m ain ly  because th e  

ermdleato? sa lv ag es  p in eap p le , f l e s h  much c lo s e r  to. the  

o u te r  s h e l l .  th e  green (o u te r )  sk in  o f the  f r u i t#  con

s t i t u t i n g  25 to  35 p e r  c e n t by weight# p re se n te d  an ex

trem e ly  d i f f i c u l t  p roblem . Ju ic e s  e x tra c te d  were b i t t e r  

and rank and a p p a re n tly  of l i t t l e  u se ; and th# sk in s  were 

to o  wet and soggy to  t r y  econom ically  f o r  b o i le r  f u e l .  

Thee* sk in s  when fed  tb  liv e s to c k #  save f o r  sm all a -  

mounts# in v a r ia b ly  r e s u l te d  in  .diarrhea, and o th e r  d i s 

o r d e r s .  ;Hbwefer* riSpenft. experim en ts l i t  a tw e ll  ,hav#r., v

p ro v ed  th a t, by rem oving c e r t a in  a c id s  and a lc o h o l com

pounds from th e  r e js id u t , p in eap p le  sk in s  can be con-, 

v e r te d  in to  a s i l a g e  o r  rough fe e d  f o r  d a iry  c a t t l e ,  

f h ia  is  accom plished  through th e  use o f a f r o i t . d e -  

hydrm tor.

fhe  f i r s t  d e h y d ra to rs a r e  c u r r e n t ly  being  t e s t e d  

in  P u erto  R ico . Mo c o n c re te  r e s u l t s  were a v a i la b le  to  

th e  w r i te r  d u r in g  p e r io d  o f  f i e l d  work. A lthough th e re  

a r e  two p ro c e s se s  by which p in e a p p le  sk in s  may be con

v e r te d  in to  live& toek  feed# the w r i te r  w i l l  d e s c r ib e  

b r i e f l y  on ly  one method* P in eap p le  sk in s  a re  f i r s t  

p u lv e r is e d  in  a v e r t i c a l  sh redder and tw ic e  p re s se d  to  

e x t r a c t  a s  much b i t t e r  J u ic e  ms p o s s ib le .  The r e s u l t 

in g  meal s t i l l  c o n ta in s  c o n s id e ra b le  amount o f  m o is tu re .
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f b i s  mtntfflt® i s  d riv en  o f f  fey p assing  th e  ground meal 

th rough  a r o ta t in g  ta b u la r  d r ie r  heated  fey a flam e fro® 

an o i l  burn©r. th e  r e s u l t in g  p ro d u e t, c a l l e d  p in e a p p le  

brani i s  er lep  and sw ee t* and e n th u s ia s t ic a lly  devoured 

fey l i v e s  tools *
I t  has lo %  been known that a lco h o l and v i ntgmr 

emu fee p rocessed  fro® the b i t t e r  sk in  Juices# bu t mg 

both of th e se  seaso n  p ro d u c ts  mm fee a c re  e a s i ly  and 

ch eap ly  o b ta in ed  fro *  o th e r  sources, no g re a t  im portance 

was a t ta c h e d  to se lv ln g  th i s  problem u n t i l  r e c e n t ly .

Once ag a in  fee  Hawaiian p in e a p p le  r e s e a r c h  s t a f f  d is 

co v ered  ways o f u t i l i s i n g  th e s e  b i t t e r  J u ic e s .  P ine

a p p le  Juice® no rm ally  c o n ta in  between 10  and 1% p e r  

c e n t sugar and can fee co n v e rted  in to  e o la t io n s  co n ta in 

in g  f r e e  % to  5 p e r  c e n t e th y l a lco h o l*  th is  a lc o h o l 

can fee concentrated  in  a f r a c t io n a t in g  s t i l l  to  th e  

d e s ire d  s t r e n g th .  I t  may fee converted in to  v in e g a r  

in  e ith e r , of two way®: f ir s t #  fey p e rm it t in g  th e  a lc o h o l 

s o lu t io n  to  s ta n d  fo r  s e v e ra l  d ay s  in- wooden b a r r e l s  in  

c o n ta c t  w ith  beech shavings; secondly# fey a e x p l i c a t e d  

r e d i s t i l l a t io n  p ro cess , thus fa r#  to  th e  knowledge e f  -■ 

th e  writer#-'fee a t te m p ts  have fe#er$ made i a ; Puerto $ loe  

to  p ro cess  e i th e r  v in e g a r  o r alcoh o l from p in e a p p le  

Ju ice*

Pineapple tops (crow ns) in  Puerto Eieo a r t  l i t t l e

u t i l i s e d ;  they  a r e  e i t h e r  l e f t  in  th e  f i e l d  to  r o t  or  

a r e  c a r te d  away fro® th e  cannery and dumped in  some
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o u t-o f-w ay  p lace*  l a  H aw aii, how ever, th e y  a re  c h a ffe d  

a n t  f in e -ch o p p ed . Mhenever f a t  .to d a i ry  o a t  t i e ,  th e s e  

g reen  o r  fo m e n te d  top®, a r e  r e p o r te d  to  prodmse hlgtiar 

f ie ld ®  o f  m ilk  th an  M e tie r  g i e s i . ^

Because p in e ap p le  tope  c o n s t i tu t e  about ? p e r  c e n t 

o f  th e  t o t a l  w eight of % e f r u i t .  I t  i s  e s tim a te d  th a t  

th e  t o t a l  a v a i la b le  supp ly  o f  top# I u P u e rto  Hi<30 1® 

ro u g h ly  3,500 te a s  a n n u a lly  * She w r i t e r  was Inform ed 

th a t  th e  av e rag e  a l l !  sow would consume an e s tim a te d  one 

t e a  o f tops p a r  month, so th a t  th e  p in e a p p le  to p s  In  

P u e rto  Hico would fo ra  a  rough feed  f o r  a  h e rd  o f  JQQ 
cows I f  a v a i la b le  so u rces were c o lle c te d *

th e re  a r e  numerous o th e r  p o s s ib le  u se s  of p in e a p p le  

m e t e  which th u s  f a r  have n o t been e x p lo ite d  in  P u erto  

B loc; o f th e s e ,  th e  w r i te r  w i l l  m ention on ly  th ree*  Im

m ed ia te  s te p s  should  be  tak en  to  s tu d y  th e  p o s s i b i l i t i e s  

o f  e x t r a c t in g  f i b e r  from  p in e a p p le  le av es*  I t  h as  lo n g  

been known th a t  th e  f i b e r  from  th e  s t e r i l e  p in e ap p le  

p l a n t  I s  s u i t a b le  f o r  making f in e  d o t h ,  b u t i t  i s  n o t 

known w hether th e  Hod Spanish  v a r ie ty  would be b e s t  f o r  

t h i s  purpose* P l l a  c lo th ,  woven f mm th e  f i b e r  o b ta in e d  

from  th e  p in e ap p le  l e a f ,  i s  s o f t ,  s t ro n g , f l e x i b l e ,  and 

t r a n s p a re n t .  I t  i s  p a r t i c u l a r ly  s u i t a b le  f o r  s c a r f s ,

C raw ford, H aw aii1® Crop P arad e  (H onolulu: 
A d v e r tis e r  P u b lish in g  'Oo., ' 19571 *P P  • "258* 20h, and Cook 
and Cbam* 19% , p . 65.
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handkerch ief® , em broidery, e t c .  B lu e t P u erto  Hi00 I t  

n o te d  f o r  i t s  needlew ork { la  19^9-50 ex p o rted  n e a r ly  

^3 m il l io n  d o l la r s  w orth o f  woven f a b r i c s ,  o r  16 p e r  

c e n t of h e r  t o t a l  s h o r t s ) *  i t  seems th a t  t h i s  new arena#  

o f  re s e a rc h  may p rove to  be im p o rtan t in  th e  f u tu r e .

l e x t ,  © xperlaento shou ld  b e  conducted  to  d e te m ia e  

th e  p o s s ib le  u se  o f  p in e a p p le  b ran  in  eo&bln&tloxi w ith  

o th e r  fe e d s  f o r  l iv e s to c k  because a d d i t io n a l  fe e d  1# 

u rg e n tly  needed under th e  p re s e n t  expanding l iv e s to c k  

In d u s try  o f  the  i s l a n d . A t h i r d  p o s s ib le  u se  o f  p i n e 

a p p le  w aste  1® f o r  th e  e x t r a c t io n  o f  b ro m elin , a  p ro 

t e o l y t i c  ensyme s im ila r  to  p a p a in . I t  i s  o b ta in a b le  

from  pineapple j u ic e  and th e  l a t e x  o f  th e  le a v e s  and 

s t a l k .  The methods o f o b ta in in g  b ro m elin , a lth o u g h  a t  

p r e e d i t  uneconom ical, In v o lv e  two com plica ted  d i s t i l l 

a t io n  p ro c e sse s  which a r e  n ecessa ry  to  s e p a ra te  t h i s  

ensyae fro® th e  a lc o h o l -equivalent o f th e  su g a r. Sx- 

p erlnenta  .r e v a a l'th a t  brom elin  i s  abou t a s  e f f e c t iv e  

a s  p ap a in  in  te n d e r iz in g  m eat, y e t  p o sse s s in g  a p le a s 

a n t  odor* In  th e  f u tu r e  fercttd la  may prov® to  be o f  

m ajo r im portance In  bo th  in d u s try  and m edicine.^®

5 % . 3 . departm ent o f A g r ic u ltu re ,  Pro t e in - b lg e s t -
in g  mmmm of Papaya and P in ea p p le . C i r c u l a r 'SeT "¥11

<’T O m T a ^ i r f icg , miu p . 9.
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8. Marketing 

1 * In tro d u c tio n  

A pproxim ately 95 p e r  ©eat of P u e rto  R ico* s t o t a l  

p in e a p p le  p ro d u c tio n  nor s a l l y  1 ® m id  ab road ; th e  r e -  

malnder la  m arketed lo c a l l y .  Whereas th e  lo o a l m arket 

i t  dom inated by domes t i e  p in e ap p le  products* in  th e  m  er-  

s e a s  markets# P u erto  Rio© must ©©spate w ith  a la rg e  num

b e r  of o th e r  p in e ap p le -p ro d u e itig  co u n tr ies  (T able i f ) .

The p r in c ip a l  co m p e titio n  fo r  the fr e s h  f r u i t  m arket In  

th e  United S ta te s , i s  p ro v id ed  M ainly by Cuba and Mexico, 

and  f o r  th e  p ro cessed ' f r u i t  market# Hawaii and Cuba. 

'Bine®, th e  problem s and c h a r a c t e r i s t i c s  o f f r e s h  and 

p r d o s s l e d 'f r u i t  'm r k e t lh g  d i f f e r  :m ra&ioeIXy in, s t r u c 

t u r e ,  they  a r e  d iscu sse d  se p a ra te ly *

2. Marketing Problem s 

The m ark e tin g  o f  p in e a p p le s  I s  th e  m ost d i f f i c u l t  

and th e  most u n c e r ta in  o f a l l  th e  m ajor cash  crops* ex

c lu d in g  p erh ap s co ffee#  grown in  P u e rto  B ico . There a r e  

T&rlo«&8 re a so n s  f o r  th is  fa c t*  Because p in e a p p le s  a r e  

co n s id e red  a  lu x u ry  food* t h e i r  consum ption th e  world 

over f lu c tu a te s  from y e a r  to  y e a r  and from one season 

to  a n o th e r . In tim e o f  d e p re s s io n , th e  p in e a p p le  in 

d u s try  I s  one o f  th e  f i r s t  to  f e e l  th e  e f fe c ts *  On th e  

o th e r  hand# d u rin g  p ro sp e ro u s  p e r io d s  th e  demand f o r  

p in e a p p le s  f re q u e n tly  canno t be m et. This s i tu a t io n



TABLE 19

ANNUAL PRODUCTION OF CANNED PINEAPPLE IN ACTUAL CASES FOR 
LEADING COUNTRIES OF THE WORLD, 194-8-1950, INCLUSIVE® 

(In Thousands of Cases, Solid Pack)®

Year Hawaii0 Cuba0 Mexico0 Puerto
Rico0

Other
Countries^

Total Known 
World Pack

1938 12,203 167 f 112 5,137 17,639
1939 10,521 150 f 93 4,282 15,046
1940 10,999 300 vf 93 5,466 16,858
1941 10,056 300 S 85 5,817 16,258
1942 10,515 530 15 111 800 11,971
1943 11,230 735 56 222 454 12,697
1944 11,126 435 95 255 196 12,097
1945 10,164 390 110 385 134 11,183
1946 9,051 960 214 404 218 10,847
1947 10,237 1,000 500 527 121 12,385
1948 11,492 1,229 327 519 837 14,404
19498 13,696 784 246 527 767 16,020
1950* 14,372 261 308 500 f 15,4a

aSources: J.L. C o llin s, "History, Taxonomy and Culture of the 
Pineapple", Economic Botany.  Vol. 3,  No. 4 (New Yorks New York 
Botanical Garden Press, 1949), p. 356, and U.S. Department of the 
Interior, Annual Report of the Governor of Hawaii to  Secretary of 
the Interior (F iscal Year Ending June 30. 1950) (Washingtons Unnub- 
lished  Report, 1950), p. 110.

b"Solld pack" Includes a l l  canned pineapple except ju ice .

cBased on 36 pounds per case. Weights In "other countries" 
range from 25 to  45 pounds per case.

^"Other countries" include B ritish  Malaya, South Africa, Australia, 
Formosa, and the Philippine Islands.

•S ta t is t ic s  for 1949 and 1950 obtained from the Production and 
Marketing Administration, U.S. Department of Agriculture, Washington, 
1951.

f Data not ava ilab le.
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e x is te d  In  19§1 w hile  t h i s  d i s s e r t a t i o n  was feeing p re 

p a r e d * ^ 1

A nother m ajor d e f e a t  of Paert©  B io e , s p in e a p p le  

m ark e tin g  s t r u c tu r e  i s  t h e t  p ro d u c tio n  lias n ever been  

g ea red  to d ig t r lb u t is i* .  I t  - h as  been more o r l e s s  a  h i t -  

and-mlaa p ro p o s it io n  fo r  bo th  p ro d u ce rs  and d is t r tb w -  

t o r s .  N early two f e a r s  a r e  r e q u ire d  from th e  tim e 

p in e a p p le  s l i p s  a r e  p la n te d  u n t i l  th e  f r u i t  i s  ready  

f o r  m arket. In  s p i t e  o f t h i s  la p s e  o f  tim e between 

p la n tin g  and harvesting* th ere  e r e  many a e -a a i le d  * f a i r -  

w eather growers*# who commonly p la n t  l a r g e  a re a s  i n  

p in e a p p le s  when p r ic e s  a r e  h ig h  and th e  demand g rea t#  

and  p la n t  few o r no pineapple* when p r ic e s  a r e  low o r  

th e  demand weak. As a  consequence# a fa v o ra b le  r e l a 

t io n  between supp ly  and demand a t  tim e o f  h a rv e s t  i s  

more o r  l e s s  c o in c id e n ta l .  This p r a c t i c e  causes a 

h ig h ly  i r r e g u la r  flow  o f f r u i t  from fa n s  to  m arket and 

e n t a i l s  c o n s id e ra b le  lo s s  whm th e  m arket i s  g lu tte d #  

e s p e c ia l ly  in  th e  f r e s h  m ark e t,

Beecr&s r e v e a l  t h a t  g row ers who dev o te  a f a i r l y  

c o n s ta n t amount of la n d  to  p in e a p p le  p ro d u c tio n  y e a r

^ H e p re s e n ta t iv e s  o f  S®km d. Fa to n  Company s t a t e  
t h a t  §0 p e r  c e n t more F u e rto  Bican pineapple©  co u ld  he 
so ld  than  w i l l  b e  canned in  1 9 $ !, deorge H. K endall# 
a g e n t f o r  Simons and French, Ooag>a&y In c .#  r e p o r t s  t h a t  
33 p e r  c e n t more f r e s h  f r u i t  oettfcd be m arketed f re sh "  
th a n  w i l l  be re c e iv e d  d u rin g  1951, p ro v id ed  th e  m arket 
I s  n o t g lu t t e d  d u rin g  any one week. Maximum weekly 
req u irem e n ts  ran g e  from $#000 to  1 5 #000 o r a te s .  (From 
co n fe ren ces  h e ld  w ith  th e s e  two Hew fo rk  p in e a p p le  
d i s t r i b u t o r s  in  March 1951 .)
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i n  mud y e a r  o u t  r e c e iv e  H it h ig h e s t  r e tu r n s  on t h e i r  

in v estm en ts  in  th e  lo n g  rtm , the s t a b i l i t y  o f  th e  p in e 

a p p le  m arke t, l i k e  th a t  o f  moot o th e r  cash  tro p e*  i s  

d i r e c t l y  in f lu e n c e d  by th e  law s o f supp ly  and demand, 

i s  m entioned above*. th e  f a c t o r  o f demand i s  f a r  more 

d i f f i c u l t  to  r e g u la te  than  th e  f a c to r  of eepp ly ; th e re 

fo r® , i t  would seam lo g ic a l  to  a t ta c k  th e  supply  p rob 

lem where co m p ara tiv e ly  few I n te r e s t s  a r e  in v o lv e d , th e  

supp ly  o f  p in e a p p le , bo th  f r e s h  and p ro c e sse d , co u ld  be 

q u ic k ly  and e f f e c t iv e ly  c o n tro l le d  by th e  e s tab lish m e n t 

o f  an  .In su lar o r  a  F ed era l quo ta  o r  a l lo tm e n t system  

s im i la r  be t h a t  c u r r e n t ly  enjoyed by th e  cane and to 

bacco grow ers. (See C hapter v , S ec tio n  3 , * Recommend ad 

S te p s* .) Ways m ost a ls o  be found to  in s u r e  a more s t a 

b le  m arketing  s t r u c t u r e .  One p o s s ib le  way would b® to  

d e v ise  a  form o f  crop in su ran c e  which would se rv e  to  

s t a b i l i s e  ea rn in g s  o f  th e  g row ers.

3,  F ore ign  Market 

ffresh F r u i t . %® b n ite d  'a ta te s  o m a tlb iib e a  a lm ost 

th e  e x c lu s iv e  * fo re ip i*  m arket f o r  P u e rto  Kico*® f r e s h  

p in e a p p le . Sine® p in e a p p le  p ro d u c tio n  w ith in  . th e  con

t i n e n ta l  l i m i t s  i s  n e g l ig ib le ,  th e  i n i  te d  s t a t e s  m ust 

lo o k  ab road  f o r  supply  to  m eet h e r  need®, fu rth e rm o re , 

P u e rto  Rico does n o t have any re g u la r  and dependable 

steam ship  s e rv ic e  o r  m arke ting  o u t le t#  to  any o th e r  

m ajo r coun try  ex cep t to  th e  U nited s ta te s *  F o r tu n a te ly ,
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P u e r to  H ieo1® f r e s h  p in e a p p le s  ©an compete fa v o ra b ly  In  

p r i c e  a n t  q u a l i ty  w ith  th a t  ©f Cuba and Merle© In  th e  

Mew York m arke t. P u erto  E lcan pineapple®  norm ally  a v e r -  

a g e  from t o *75 *o t l .00  aore per © rate  f o r  a g iven  s l a t  

th a n  e i th e r  Cuban o r  Mexican f r u i t  a t  a u c tio n  sale®

( fa b le  20) .  One of the p r in c ip a l  rea so n s  f o r  t h i s  p r ic e  

d if fe r e n t ia t io n  I s  th e  f a c t  th a t  P u erto  Moan grower® 

g ra d e  th e i r  f r u i t  more c a r e f u l ly  th an  do grow ers In  Cuba 

and Mexico.

A pproxim ately 95 p e r  c e n t o f  th e  f r e s h  f r u i t  from 

P u e r to  Hioo I s  d i s t r i b u t e d  th rough  one ©©n@em*52 th e  

rem ainder by la rg e  ©half* s t o r e s ,  lew  fo rk  I s  th e  o n ly  

p o r t  of e n try  fo r  P u erto  Hi can f r e s h  p in e a p p le , th is  

I s  because a  s in g le  s team sh ip  l i n e  ( l u l l  b in e s  I n c . ) * 

b o ld in g  a  f r a n c h is e  betw een San Juan and Mm f o rk ,  p ro 

v id e s  th e  o n ly  regular and dependable s e rv ic e .

Cuba s u p p lie s  app rox im ate ly  36 p e r  ©ant and M©xic o  

10  p e r  cen t o f  th e  t o t a l  sale®  in  th e  Mew fo rk  ® arket#93 

th e  bu lk  b e in g  channeled  th ro u g h  South A t la n t ic  and C alf 

port®  where distance® * f r e ig h t  rate® * and co m p e titio n  a r e

93ftlMms and F rench Co. In c .*  Mm fo rk  C ity , r e p r e 
s e n tin g  25 o f th e  is la n d * s  l a r g e s t  grower®* hand led  
ro u g h ly  255,000  ©rate® d u rin g  1950 i f  a b le  21 ) .

930f th e  t o t a l  number o f  ©rate® o f p ineapple®  e n te r 
in g  th e  lew fo rk  m arket in  19W* P u e rto  A lto  su p p lie d  
171*000 c r a te s ;  Cuba, 116,000 cra te® ; and Mexico, 31*500 
© ra te s , t l . s .  Departm ent o f A g r ic u l tu r e  P ro d u c tio n  and 
M arketing A d m in is tra tio n  (u n p u b lish ed  s t a t i s t i c s ) , Ju ly
1951.
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TABLE 20

PUERTO RICAN AND CUBAN PINEAPPLES SALES AT NEW YORK AUCTION* 
(Week o f A p ril 17, 1951)

P u erto  Rjfio (Value in  D o lla rs )

Brand Number
o f

Number o f F r u i ts  p e r C ra te ,^  
bv S ize

Average
P ric e

C ra te s 18 24 30 36 42 48 Received

Lotus 874 5.81 6.46 5.76 4.70 — , - n , _ 5.95
Marquis 248 5.22 5.55 4.85 4.25 3 .55 ---------- 5.23
C idra  Farms 265 5.75 5.85 5.30 4.45 3 .90 3 .19 4.82
Caribbean 108 4.55 4.10 3.60 ______ 3 .40 - — 3.86
Blue Diamond 1,322 7.35 7.30 6.15 5.20 4 .10 ---------- 6.18
G lo ria 5 a 7.20 7.10 6.32 5.08 4.13 --------- 6 .4 4
Borlquen 700 7.80 7.95 6.51 5.31 4 .29 ---------- 5 .84
Santana 258 -------- 6.10 5.17 4.67 — — — — 5.03
Rainbow 148 5.25 6.25 4.92 ------- ------- 5.67
S ta r l ig h t 103 —— — 5.75 5.20 4.70 3 .90 3 .40 4.28
B onita 1,180 7.70 7.60 6.55 5.09 4 .09 3.55 6.08
W alcott 238 6.05 6 .36 5.40 ______ ------- ------- 5.93
Blue Diamond No.8 430 7.45 7.25 5.69 4.60 4.15 ------- 5.66
Amapola 1,587 5.47 6.30 5.62 4.72 4 .15 ------- 5.51
Linda 95 6.90 5.95 5.00 4.20 ------- 5.43
White S ta r

T o ta l
139

8,236
5.40 5.02 4.32 4 .05 3.35 4 .69

5.76

Cuban S a le8 (Value in  D o lla rs )
Number o f F ru its  per 

bv S ize
C ra te , D

7 * 9 12 15 18

Ferro 961 ____ 2.51 2.56 2.40 _ - _ 2.51
Blue Goose 322 —— — 2.20 2.15 2.10 ------ 2 .12
Las Canas 104 — 2.25 ----------- 2.35 ----------- 2.31
El Morro B.S. 700 — - - --------T- 2.85 2.45 ----------- 2.62
El Morro Canas 659 2.35 2.55 2.80 2.80 ----------- ----------- 2 .6 4
C .P .F . 501 ----------- ----------- ----------- 2.40 2.15 ----------- 2.19

T o tal 3,247 2 .47

aSaurce; C o n su lta tio n  w ith  re p re s e n ta t iv e s  o f Simons and French Co. 
I n c . ,  im porters and e x p o rte rs  o f f re s h  f r u i t s ,  99 Hudson S t r e e t ,  New York 
C ity . June 1951.

^Puerto  Rican growers sh ip  t h e i r  f r u i t  in  a s tan d a rd  wooden c ra te  w ith  
a 70-Pound n e t c a p a c ity , whereas Cuban growers use a o n e -h a lf  s iz e ,  w ire -  
bound c ra te  w ith  a 35-Pound n e t c a p a c ity .



TABLE 21

PINEAPPLE PRODUCTION AND FRESH EXPORTS FROM PUERTO RICO® 
(Crop Years 1928 to  1951)

Crop Year P roduction  
(in  c r a te s ) 15

Number of C rates 
Exported F resh0

Percen tage o f Crop 
Exported F resh

1928 800,000 549,280 68.66
1929 775,000 528,522 68.20
1930 750,000 501,058 64.65
1931 1,000,000 703,280 73.33
1932 875,000 614,058 70.18
1933 625,000 409,868 65.58
1934 650,000 413,336 63.59
1935 657,000 395,613 60.22
1936 776,000 521,016 67 .14
1937 810,000 523,140 64.59
1938 703,000 484,734 68.95
1939 725,000 463,860 63.98
1940 650,000 425,022 65.39
1941 480,000 451,095 93.98
1942 500,000 242,700 48.54
1943 450,000 -------------- _

1944 450,000 8 .0017
1945 550,000 12,304 2 .2 4
1946 618,000 123,072 19.91
1947 1 ,000,000 134,317 13.43
1948 1,100,000 177,684 16.15
1949 1,234,000 290,436 23 .54
1950 1,031,000 269,872 26.18
1951 1,060,000® 275,000° 26 .04

a Sources: Frank Z o r r i l l a ,  La In d u s tr ia  de l a  PiSa en P u e rto  Rico 
(San Juan: Unpublished Report to  th e  Governor o f P uerto  R ico; 1950), 
p . 7 .

^C rate equals 70-pounds n e t ,

°Puerto  Rico Department o f A g ricu ltu re  and Commerce, Annual Book 
o f S t a t i s t i c s  o f P u erto  R ico. F is c a l  Year 194.9-50 (San Juan : O ffice  o f 
Economic Research, 1951), p . 378.

^E stim ates prepared by Bureau o f A g r ic u ltu ra l  Economics, P u erto  
Rico Department o f A g ric u ltu re  and Commerce, March 1951*
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mot so g r © a t . M o r e o v e r ,  Cuban and Mexican sh ip p e rs  

a r e  r e q u ire d  to  pay a t a r i f f  o f  th r e e - f o u r th s  o f  a c e n t 

p e r  pound on a i l  f r u i t  e n te r in g  th e  U n ited  S ta te s  p ro p e r  

s in c e  th ey  do n o t en joy  th e  t a r i f f  p r e te n t io n  th a t  i s  

p ro v id ed  t e r r i t o r i e s  and p o sse ss io n s  o f  the  U nited 

S tates*  fhi® ao g t d if f e r e n t ia t io n , however, in  th e  

e a se  of Cuba, i s  ap p ro x im ate ly  o f f s e t  by low er f r e ig h t  

r a t e s .  Cuba‘ s f r e i g h t  r a t e s ,  b a g©d on & h u n d re d w e ig h t, 

amount to rough ly  23 c e n ts  p e r  © rate from Habana to  

Tampa, w hereas, Puerto R ico* e r a t e s ,  based  on u n i t  

w eigh ts  o f 77 oanta p e r  o r a te  from San Juan to New 

Y ork, a re  abou t th re e  tim es a s  g r e a t .

Cuban p in e a p p le  grow ers sh ip  t h e i r  f r e s h  f r u i t  

to  th e  m ainland in  w ire-bound o r a te s ,  holding ab o u t 35 

pounds each (T ab le  20) ,  o r  o n e -h a lf  ms la rg e  a s  the  

s ta n d a rd  P uerto  Eicsn o r a te  ( s e t  o r a te  dim ensions in  

C lo e sa ry ) . Hi® re a so n s  fo r  th e  d i f f e r e n c e  lie®  In  th e  

f a c t  th a t  w ire-bound © ra tes  o f s ta n d a rd  P u erto  Rican 

s iz e  w il l  n o t p r o te c t  the f r u i t  adequate ly*  Oubaf s 

f r u i t  i s  h an d led  on ly  th r e e  tim es between p ack er and 

w h o le sa le r  compared to  e ig h t  tim es f o r  P u erto  R ico1 a

9^X» 195°# th e  t o t a l  annual im p o rts  of f r e s h  p in e 
apple© in to  th e  tM ited  S ta te s  amounted to  approx im ately  
2 ,113 ,000  c r a t e s  d iv id e d  a s  fo llo w s! Cuba, 9 3 2 ,5&3 
© ra tes  (4 4 .1 $ ); H aw aii, **75,000 c r a te s  (2 2 .5 $ ); Mexico, 
**39,Sil © rates (20.11$); P u erto  R ico , 262 ,ddS c r a te s  
(1 2 *5$)# and from a l l  o th e r  c o u n tr ie s  2 , 7^9 © rates 
(0 .0 1 $ ) . U.S. Departm ent o f A g r ic u ltu re ,  P ro d u c tio n  
and  M arketing A d m in is tra tio n  (u n p u b lish ed  s t a t i s t i c s ) ,  
J u ly  1951*
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f r u i t .  'In a d d itio n , Cuba’s shipping c o s ts  are based om 

g ro ss  weight# whereas P u erto  81 m*s f r e i g h t  r a t e s  am  
e s ta b l is h e d  ©a mult w a i s t s .

Xa 1951# the average over-all cost pm  c r a ts  of 
pineapp les shipped fr e e  San Juan to law fork market *» 

mounted to  f l . d 6 - Coats are divided as f o l l o w s :  hand
lin g  t m  pm  ©rat# in San Juan, 2 ©eats; freight# 77 
cents; insurance, 2 ©eats; handling f## in Mm fork#
65 c e n ts ;  reoon& ltloal& g fee#  10 cen ts; and a u c tio n  

f e e  based  on 6 p a r  c e n t of s a l#  v a lu e  ( i 3 *00 )# 30 

©@nts*^5 fn #  w r i te r  concludes t h a t  t h i s  i s  on# of th e  

b a s ic  d i f f i c u l t i e s  w ith  tb s  f r e s h  f r u i t  m arket# and th a t  

f a r  g r e a te r  Q f f ic le a o j  In  m arketing  p r a c t ic e s  can be 

accom plished* <s#« C hapter V# S ec tio n  3 , •E#©ostm§fided 

S teps**)

i l l  f r e s h  f r u i t  shipm ents tram P u erto  B lco  a r e  ad

m in is te re d  by th e  P in eap p le  Grower#* Coop n a t i v e  Asso

c ia t io n #  which was e s ta b l is h e d  In  1939 f o r  t h i s  purpose* 

The p r in c ip a l  fu n c tio n #  o f th e  A sso c ia tio n  in c lu d e  

arranging f o r  b o a t ©pace# p ro v id in g  in fo rm atio n  to  la *  

d iv id u a l  grow ers regarding sh ip  s a i l in g s #  p r ic e s  o f  

p rev ious sa le s#  and con d ition  Of f r u i t  on a r r iv a l, and 

su p e rv is in g  a c tu a l  lo a d in g  of ship#* f h i  A sso c ia tio n  

ha#  h i  member##. i a c l u d l i f ' ^ 1  e f  th e  la rg e r ; f r e s h  f r u i t

95(Baeed on data obtained fm m  r e p r e s e n ta t iv e s  o f  
John § , Pat©** Co*, and Simons and French Go*, Inc*# hew 
f o r k ,  1951 .)
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grow ers ana. aannero* In o rd e r  to  m a in ta in  t h i s  A ssoc ia

t i o n ,  m §h  Asafeer i s  a s s e s s e d  2 c a n ts  p e r  o ra t#  on f r e s h  

f r u i t  ex p o rted  and 30 c e n ts  p a r ton  on f r e s h  f r u i t  so ld  

l o c a l l y .

w eather p e rm it t in g ,  th e  p in e ap p le  grow er, w orking 

in d ep en d en tly  o f  a l l  o th e r  grow ers, norm ally  h a rv e s ts  

and g rad es  h is  f r u i t  on Monday o r Tuesday and t r a n s p o r ts  

i t  fey tru c k  to  ia n  Juan mot l a t e r  th an  Wednesday might* 

th e  steam ship d e p a r ts  on Thursday and a r r iv e s  in  *!ew fo rk  

h a rb o r  e a r ly  Monday m orning, o r  app ro x im ate ly  th r e e  and 

o n e -h a lf  days l a te r *  th e  f r u i t  reac h es  th e  a u c tio n  

felm k  on Tuesday, la ch  l o t  m a in ta in s  i t s  i d e n t i ty  

u n t i l  s o ld . From the p ro ceed s of each s a le  a re  sub

t r a c te d  t r a n s p o r ta t io n  co s ts ., h an d lin g  and r e c o n d it io n -  

la g  f e e s ,  e t c . ,  w ith  payment o f b a lan ce  being made 

d i r e c t l y  to  th e  grow er. ■

f re s h  f r u i t  in  t r a n s i t  i s  e a re f  u l  l y % end @d. . While 

efeoard s h ip , c r a t e s  must fee se cu re ly  la sh e d  in  t h e  M »  

p a r  te e n  t  so th a t  th e re  i s  mo a p p re c ia b le  movement, a  

m ajor ta sk  d u rin g  storm y w eather. Optimum tem p era tu re s  

in  th e  eoaparV acate ran g e  from 55°  to  60®F., w ith  ample 

v e n t i l a t io n  b u t mot r e f r i g e r a t i o n .  F r u i t  t h a t  i s  c h i l l e d  

w i l l  n o t r ip e n  u n ifo rm ly . Moreover* c h i l le d  f r u i t  dur

in g  th e  summer so u th s  i s  s u b je c t  to  sw ea tin g  on feeing 

exposed to  norm al a i r  te m p era tu re s  and decay Im m ediately 

s e t s  i n ,  am i co n s id e rab ly  s o re  h an d lin g  i s  r e q u ire d  f o r  

r e f r ig e r a te d  f r u i t  th an  n o n re frig e ra te &  f r u i t ,  th u s
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th e  o o s t and th e  

r o t  per cfmie*

At p re s e n t ,  lot©  than on® p e r  c e n t of a l l  f r u i t  

sh ipm ents tmm  Puerto Rleo a r t  made by use o f re f r ig *  

atlon*  At I r r e g u la r  in terval® . when th e  f r u i t  I s  h&r« 

T e s te d  too l a t e  o r  p r ic e s  exceedingly  h ig h , refr: 

l a  u t i l i s e d *  th e  s o - c a l le d  c o ld -s to ra g e  fo ra  of 

o a s ts  f l . 03# o r  36 cen ts s o r e  p e r  c r a t e  than th e  con

v en tio n a l v e n t i la te d  s to ra g e .

.After th e  f r u i t  I s  so ld  to  w h o le sa le r  r e p re s e n ta 

t i v e s  a t  the a u c t io n  M o o t, i t  norm ally  requ ire®  an 

a d d i t io n a l  t m  o r  to e ®  days feu* i t  to  he tru c k e d  o r 

r a i l e d  to the. r e t a i l  s t o r e s .  On a r r i v a l  a t  th e  r e t a i l  

s to re s#  th e  f r u i t  ' is  expected  to  rem ain  In  good cond i

t i o n  f o r  a n o th e r  seven to  te n  day® b e fo re  being  s o ld  to  

th e  consumer. In  t o t a l ,  th e  p in e a p p le  grower must tier** 

v e s t  h is  orop frm  17 to  SO day® b e fo re  i t  re a c h e s  I t s  

peak  o f r ip e n e s s  In o rd e r  to a llo w  f o r  t r a n s p o r ts  t l o a » 

h a n d lin g , and o th e r  d e la y s , 

s t r u c tu r e  I s  so synchron ized  th rough  ta e h  

stag e#  from pac&er to  r e t a i l  er# I t  la  s t i l l  eon s i  d a red  

to  be  an ex trem ely  r i s k y  e n te rp r is e *  However* when th e  

demand f o r  f r e s h  p in e a p p le s  I s  s tro n g ,, n e a r ly  o n e -h a lf  

o f  a l l  JPuerth III©© *ir e s S M re ie l  grow ers a re  w i l l in g  to

e form  of m ark e tin g , 

i - f r u l t  m arket o f  ;y»ert©  RIoo I s  

a lm o st e x c lu s iv e ly  co n fin e d  to  the  t e d  Spanish v a r ie ty
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o l p in e a p p le s . la  due prim arily  to  th e  fa c t  th a t

th e  a#4 Pp&nish la  the  o n ly  v a r ie ty  th u s  t a r  p roduced 

ee tta ere ia lly  t h a t  can w ith s tan d  you#* hand l in g  In  ship** 

»en t*  Moreover* th e  MM Spanish* a t  t o r  b e in g  harvested*  

r ip e n s  m m  s low ly  and W i  uniform ly th a n  any o th e r  

known v a r ie ty .

& * sp o rad ic  appearance of Sabeaon&ii and Smooth 

Cayennes i n  th o  Mas l e w  a & itd l i s  in d ic a t iv e  of abnor

m ally  h ig h  p r ic e s *  a s  m s  th e  o a s t  d u r in g  th e  e a r ly  p a r t  

o f  1 9 5 i, /.SM^ing Mhroh and & pril of : M&t y e a r , ' dabesenas 

averaged ro u g h ly  .^d.QO p e r  e r s t i  a t  a u c tio n ;  tft# few 

Smooth Cayennes hr ought abou t, #5*50 -per c ra te *  and t he 

Mod Spanish  averag ed  'between #3-00 and tdS.OO p a r  o ra te  

{Table 2Q). The volume o f  Gabesonas and Smooth Cayennes 

s o ld  a t  M o tio n  d u rin g  a  norm al your 1# n o t v ary  g ro a t*  

F or in s tan ce*  o n ly  1*500 c ra te s#  o r  l a s s  than  o n e-h a lf  

o f on# per om t o f the t o ta l  1950 a u c t io n  oaloa* w ort 

o f  th e  Cabezona v a r ie ty *  a l l  o f which v a t  ex p o rted  

from' JPuert© H loo. however, th e  1951 « * le  o f C&bezonaa 

I s  expected to  re a c h  2*300 to  3,500  ora too i f  prlaaa re*  

m ain high* The volume o f Smooth Cayenne# th a t  la  so ld  

a t  tli# Hew Xerfc a u c tio n  norm ally i s  about o n e-h a lf  to  

e rn e -th ird  of t h a t  o f th e  debtccm##.

Vhenever thss.a two v a r i e t i e s  o f pin©a p p le s  re a c h  

th e  la n te rn  m arket in  c o n s id e ra b le  volum e, based on p a s t  

e x p e rie n c e , th e  e n t i r e  economic s t r u c tu r e  o f  Mi# f r e s h  

f r u i t  market i s  m&vcrecly e f f e c te d ,  r e s u l t in g  in  sharp
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s a le s  d e s t in e .  This i s  e x p la in e d , in  p a r t ,  by th e  f a c t  

t h a t  the Cab©zones and Smooth Cayennes become t o f t  and 

mushy fa r  s o re  q u ic k ly  th a n  do Red Spanish p in e a p p le s , 

reg a rd less  of th e  p re c a u tio n s  taken  in  sh ip p in g  m d  

hand ling*  M oreover, i t  is  claim ed by some w holesale  

d is t r ib u te r©  th a t the meat of the  Cabeaottas i s  n o t o f  

uniform  o o lo r , and o c c a s io n a lly  co n ta in  seed s . £ach o f  

th e s e  u n d e s ira b le  q u a l i t i e s  s e r io u s ly  e f f e c t  volume o f 

s a le s  of th e  e n t i r e  f r e s h  f r u i t  market.

I f  %© demand fo r  f r e s h  pineapple© co n tin u es  s tro n g  

throughout the rem ainder o f  1951 w*d 1953* p in e a p p le  

p la n t in g s  in  P u e r to 'S id e  w ill, be g r e a t ly  expanded,. At 

p r e v a i l in g  p r ic e s , i t  la  more p r o f i t a b l e  f o r  th e  av e r

ag e  grower to m arket h ie  f r u i t  f r e s h  th a n  to s e l l  p a r t ,  

i f  no t a l l ,  of h is  crop to  th e  lo c a l  can n ery . In  any 

e v e n t, th e  w r i te r  p r e d ic t s  th a t  p e r io d  of p r o s p e r i ty  

c u r r e n t ly  b e in g  enjoyed by th o se  engaged in  th e  f r e s h  

f r u i t  m arket w illi .b e  s h o r t - l iv e d ,  a s  have o th e r  p ro s 

p e ro u s  but b r i e f  p e r io d s  d u rin g  th e  p a s t  20 y e a r s .

An exam ination  o f Table 21 (P ineapple P ro d u c tio n  

and  f r e s h  E xports from Puerto Klco) r e v e a ls  s e v e ra l  

d e f i n i t e  t r e n d s .  F i r s t  o f  a l l ,  over th e  p e st  two dec

a d e s ,  excep t fo r  the war y e a rs  o f 19A3 , 1$%^, and 19**5 , 

th e r e  h as  been a gradual, downward t r e n d  o f  f r e s h  f r u it  

e x p o r ts .  In 1930, th e r e  m s  n e a r ly  tw ice  m  such  f r u i t  

ex p o rted  a s  in  1950* M oreover, th e  p e rc e n ta g e  o f th e  

t o t a l  ©rop so ld  fre sh  deer eased f r m  6A*7 p u r  e e n t to
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o f th e  f a c t  th a t  p ro d u c tio n  has Inc reag ed  by more than  

a q u a r te r  of a m il l io n  c r a t e s .

The m arketing  ou tlook  is  f u r th e r  darkened by a 

g rad u a l re d u c tio n  of f r e s h  p in eap p le  s a le s  In th e  S as te m  

U n ited  S ta te s ,  P r io r  to  19^0, some 60 per cen t of a l l  

f r e s h  f r u i t  from P u erto  Rico was m arketed  o u ts id e  of 

m e tro p o lita n  Hex/ York; te n  y ea rs  l a t e r  l e s s  than  

p e r  cent was pu rch ased  by o u t-o f-to w n  a c c o u n t s .^  A- 

mong the re a so n s  p re s e n te d  f o r  th e  d e c lin e  in  f r e s h  

p in e a p p le  s a le s  a r e  th e  h ig h  f r e ig h t  r a t e s ,  a s  r e f l e c t e d  

in  r e t a i l  s e l l in g  p r i c e s .97 In c rea sed  co m p etitio n  be

tw een Cuba end Mexico has f u r th e r  red u ced  th e  demand 

f o r  P uerto  R ican p in e a p p le s , e s p e c ia l ly  in  th e  South 

and lid -W e s t. Perhaps th e  s in g le  most im p o rtan t reaso n  

fo r  th is  d e c lin e  i s  th e  f a c t  th a t  many of th e  la r g e  

ch a in  s to r e s  pu rch ase  f r u i t  d i r e c t ly  from Ouban and 

Mexican g row ers, thus e lim in a tin g  most o f th e  m iddle

men. As a r e s u l t ,  Cuban p in e ap p le s  today  a r e  found 

In  r e t a i l  s to r e s  from P o r tla n d , M aine, to  Denver, and

^ { C o n s u l ta t io n  w ith  r e p r e s e n ta t iv e s  of Simons 
and French C o., in c .#  hew York, 1953**)

97In  j« ly  and e a r ly  August 1951* th e  w r i te r  made 
a  l im ite d  survey o f r e t a i l  p r ic e s  of Red Spanish p in e 
a p p le s  in  W ashington, B a ltim o re , and Richmond. The 
r e s u l t s  were a s  fo llo w s : R e ta i# ‘'p r i c e s  ranged from 10 
to  16 c e n ts  p e r  pound ($7*00 to  i l l . 20 p e r  c r a t e ) ;  
s iz e s  IB to  2k were in  g r e a te s t  demand, in  s p i t e  o f 
h ig h e r  o a s t  p e r  pound (T ab le  20 ); f r u i t  of nonuniform  
c o lo r ,  oblong shape, and conspicuous d e f e c ts  was d i f f i 
c u l t  to  s e l l ,  r e g a rd le s s  of th e  p r i c e .
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frm  Mm Otfleft&s to  M inneapo lis , B e r t a s  P u erto  B ican 

f n s l t  seldom f in d s  I t s  way s o u th  o f  M ohsona* w est of' 

Chicago* o r  n o r th  o f  -Boston, Mexican f r u i t  I s  so ld

la r g e ly  In  11#' Southw est, Mid~lfeat# and on th e  Mmt 
.C oast, eo ap etln g  s tro n g ly  w ith  Cuban f r u i t  In  t i e  - f i r s t

two r  ®gl®m *»d w ith  H a i t i a n  f in a lt In  t i e  l a t t e r  r e 

gion* In 19^7» Hawaii s l ip p e d  n e a r ly  %7?#000 o ra tes  

o f  f r e s h  pinsoPP^so In to  th e  U nited  s ta te s #  o r n e a r ly  

o n e -fo u rth  of h e r  t o ta l  req u irem en ts  (F ig . 20}* Los 

A n g eles , San Franeisoo# and S e a t t le  s e rv e  a s  p o r ta  o f  

e n t ry .

th e re  a r e  no agreements* e i th e r  w ritten  o r un

w ritte n *  betw een P u erto  Rican# Cuban* Mexican* o r 

Hawaiian' .growers# a s s o c ia tio n s *  o r t h e i r  r e p re s e n ta 

t i v e s  In  th e  U n ited  S ta te s  a# to  th e  m arkets o r  sec

t io n s  o f 'th e  co u n try  each w i l l  serve* % oh o f th e se  

f o u r  w idely  se p a ra te d  p in e ap p le -p ro d u c in g  c o u n tr ie s  

in v a d es  the' c o n t in e n ta l  m arke ts  a s  tim e and con d ition s  

p erm it*  Of th e  fo u r  c o u n trie s*  however# Ftagrte files#  

beeatts* o f i t s  s in g le  p o r t  o f en try#  la  the  l e a s t  

f l e x ib l e  of a l l .

o u t l e t  fo r  Fuer to Rie&n p in e ap p le  m s  th e  f r e s h  f r u i t  

m arket* which* owing to  war c o n d itio n s  fo r  a  p e r io d  o f  

th r e e  years#  became. v ir tu a l ly  n o n -e x is te n t because  o f 

th e  lack  o f  sh ip p in g  F a b i l i t ie s ;  th e  r e s u l t in g  e f f e c t

F r u i t , m o r  to I fW  m e  p r in c ip a l



PRINCIPAL PINEAPPLE-PRODUCING COUNTRIES 

SERVING THE UNITED STATES MARKET, 1950

LAND DEVOTED TO PINEAPPLE PRODUCTION BY COUNTRY,1950
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I cuerda equals 0.9712 acres i List* equals / u  lbs. net
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h a s  fceem a  r a p id  t r a n s f e r  of t o  p rin o lp & l m arket in to  

t o  oam iiag in d u s try *  B efore World war IX a l l  p ro cessed  

f r u i t  was p re p a re d  arid so ld  in to form of e i th e r  crushed  

p in e a p p le  o r  Ju ice#  never ag g reg a tin g  more than  fo u r  and 

o n w to l f  m i l l io n  p ounds.no r a t t a in in g  m  ax p o rt m in e  

o f  over o n e -h a lf  m il l io n  d o l la r s  f o r  any s in g le  ye&r 

(*sfel# 22) *9^ Bp 1350 , th e  ex p o rt v a lu e  of p ro ce ssed  

p l n e ^ p l e  had r i s e n  to  more t o n  tw ice  t o t  o f  f r e s h  

ejqports ( ta b le  I? )*

As p re v io u s ly  mentioned# th e  Uni tad  Btafces con

sume* p r a c t ic a lly  a l l  o f P u erto  RIoq * a ex p o rted  p ro -  

©eased p ineapp le*  In  th e  I f  5® f i s c a l  y e a r  t o  is la n d  

ex p o rted  more t o n  fo u r  tim es th e  am ount' i t  had  a b o r t e d  

seven y e a rs  e a r l i e r *  fhroughout t o  postw ar period  o f 

r a p id  expansion* one d i s t r i b u t o r  h an d led  th e  e n t i r e  

an im al pack  f o r  t o  v a r io u s  canners* t h i s  system  o f  

d i s t r i b u t io n  co n tin u ed  u n in te r ru p te d  th rough  1950* How

ever* th e  s a le  of the  1951 pack m i  d iv id e d  between 

two co n tin en ta l d istr ib u ter* *  John &♦ fu to n  Co.* th e  

o id e f  firm * r e ta in e d  ro u g h ly  30 p e r  ®mt o f  s a l e s , and 

th e  newcomer. Donald Reed Co.* th e  rem ainder* Both 

eompailies have t h e i r  main o f f ic e s  in  lew Xork C ity .

5*10 i 2 ^ - 5 0 ,  of th e  19,535*250 pounds o f  canned 
pineapp le exported to  a l l  countries* 13#520.000  pounds
0 9 * 9 ^ )  waa so ld  in  t o  U nited  S ta te s*  P u erto  Also 
D epartm ent o f A g r ic u ltu re  and Oeemearee. t o n a l  loot; o f
S t a t i s t i c s  o f P u erto  Rico # f i s c a l  f e a r  jpw,w™ 5- '*"Mrr7frT*nrT’TuirrT^ 
p* 379*



TABLE 22

EXPORTATION OF CANNH) PINEAPPLE FROM PUERTO RICO* 
(A t 5 -T ear I n te r v a l s ,  1927 to  19l;8)

F is c a l  Tear
T o ta l E x p o rta tio n Average V alue p e r  

Exported Pound 
T in  c e n ts )Pounds D o lla rs

1927-28 2,121,576 11(2,268 0,067
1932-33 287,793 13,292 0.01(6
1937-38 2,882,1(62 166,1(1(7 0,057
191(2-1(3 U,1(27,235 1(72,677 0,106
191(7-1(8 26,70l»,72l| 1(,103,363 0,153

*
Sources: P u erto  Rico Department o f  A g ric u ltu re  and

Commerce, Aftnual Book o f  S t a t i s t i c s  o f P uerto  R ico,  F is c a l  
T ear 191*9-50, (San Juan: o f f ic e  o f Economic R esearch , i£i>l)
p ,  375, and U.S. Department of A g r ic u ltu re , F r u i t ,  U nited 
S ta te s  Foreign  Trade R ela ted  to  P roduction  1^16^T9U^,
Foreign A g ric u ltu re  Report No. 60 (W ashington: o f f ic e  o f
Foreign A g ric u ltu re  R e la tio n s , 1951), p* 1*6,



Unlike fresh  pl&e&pplte marketed in  the United  

S ta t t i t  Puerto R ico1s processed  f r u i t  up to the p res

ent t in t  has not bee® able to compete favorably in  

q u a lity  or q u an tity  w ith i t s  c h ie f  r i v a l , Hawaii ( fig *  

2 0); the former, however, 'has been &bl<§ to  compete 

su c c e s s fu lly  la  p r ic e  owing la r g e ly  to  low co st o f  

la b o r , Uorl&g an average erep^yesr (19*HM*9* fo r  ex- 

a a p lt) , Puerto Rico exports roughly one m illio n  oases  

o f  s o lid  pack and J u ice , w hile Hawaii can fee e j e c t e d  

to  export from 20 to  25 t in e s  as much {fa b le  I ff) , Th@ 

volume of Puerto Rican p rocessed  f r u i t  that ©an be 

so ld  In the United S ta tes  i s  d ir e c t ly  in flu en ced  by 

the volume and d is tr ib u t io n  of the Hawaiian pack*

th e United S tates, worli*s la rg est pineapp le- 

importing country, consumes an. estimated ^35,500,000 
pounds of processed cut f r u i t  a n n u a l l y ,  ^9 fb&u ig 

equivalent to roughly 56 per cent of the to ta l world 
production of commercial p in eap p les. Annual c iv ilian  
consumption of pineapples In the United States In-* 
creased fro®, m  estimated 311,520,000 pounds in lf%5 
to  b26»*63,000 pounds in i f 50, or 37 per cent increase* 
th is  increased com s u c t io n  has been due largely  to the 
sharp r is e  in family income* especially since lf%7.

S^dll estimates of pineapple con sumption in the United States art based on unpublished data obtained 
f r m  the U*s. Department o f  Agriculture, Production and Marketing Administration,. Statistical and Historical Branch, duly 1951.



Puerto Bieo supplies only 5*2 per cent of the total 
requirement* of processed fruit* Pereas Sawmli pro
vides 63 par seat (fig* 20K

In 19519 it m i  estimated that civilian com sumption 
of pineapple in the United States was romghly
k%$ million pounds. the military rate of consumption* 
based on 2 A  pounds par capita for 19MM159 amounts 
to ? .5 million pounds* Civilian per capita annual eon* 
adaption of canned pineapple was %•% pound® in 19^5# W  

1951# it had risen to nearly 2*9 pounds per capita. For 
the same period* annual oofjgsuiptlon of pineapple juiee 
had increased from 1 .1 pound® per capita to 2.1 pounds# 
or 90 per cent.

Prior to- the outbreak of 'World far II, there were 
only four canneries operating In Puerto Bloc (fable 1%). 
it that time a cornea remark was, 11 Bet Hawaii hare the 
lucrative processed pineapple market, hut leave us 
{Puerto Men) the fresh fruit market.* today this re* 
mark Is no longer heard# for the future of the pine
apple industry appear® to rest with, the processed fruit 
rather than the fresh fruit outlet. Since 19^5 rigor* 
m m measures haws been taken to expand-production sad 
to increase sales of processed fruit* Distributors 
haw® been particulsriy aggressive In expending'the 
marketing area.

Hew fork distributors, representing the .pineapple 
industry of Puerto Sion* have accounts in 50 of the



principal of the United Statin* extending as far
wist as Denver M  as far south as lubboefc, Texas. fMe 
distribution Is Mdt possible through increased sales 
of processed fruit to large chain stores. Slues chain 
stores; generally prefer to use their own. brand name 
on the labels* ecnaomr education through advertising 
Is reduced to a alalaux*

ainoe neither tanners, distributors* or wholesalerg 
haws aver invested any capital directly In advertising 
Puerto Rico’s pineapple products* increased sale Is de- 
pendent solely upon buyers demand. Perhaps this fail
ure to introduce canned products directly to the consumer 
through advertising Is one of the met serious defects,
If not the m e t serious defect In the en tire  m rfcetlag  

structu re . (See Chapter f* Section 3* *Roeamended 

Steps*.)
U&nee X9%7 export value of fuert© Bloc’s processed 

pineapple has JUsar cased fromlSt^fOQO" to- mil over 
14*000,000* yet not & cent has been allocated directly 
to advertising I t s  products. By comp arisen* the Ha
waiian pineapple industry in 1909* three years before 
it reached an annual capacity of one aiXXleo cases* 
spent a &m of 450*000 in aag&stne advertising, using 
the slogan *plcked ripe, canned rip#*, the results 
of this investment were amazing, for all surplus stocks 
were sold iamdlatcly. tour to #1x years later* 191> 
1915# a second advertising campaign was launched, costing



Mg

S100#000, although the average annual pack was leas than 
%m  million easts. Ones again all surplus stocks ware 
quickly moved.

Pacfcage labeling may, of course# be considertd a 
form of advertising, but even here stvtrtlsin§ is de
ficient in Puerto Eioo. Boughly one-half of all the 
island** processed pineapple is soli wa*Mil«d« There 
are several valid reasons for this method off -aarfcetlag. 
From to So par cent ,of the total annual pads Is 
•crushed* t M  the ice er4|a»> *ji&. oenfeciioftery industries 
are W  far the latter mews of this style of pineapple 
(M&e'UO* .,:Sueh leditstrlea utilise. from' £0*000 to ■ 
100,000 casts or equivalent of processed pineapple 
eiuimlly# or roughly. 15 to 10 per cent of the total 
pack-, these Industries buy in large 'quantities, the 
additional expense of costly labels for the cans would 
not be Justified* m  previously pointed out# several 
large independent and chain**tore wholesalers purchase 
ooaaidsrahle amounts of Puerto Klee*a- pineapple an- 
labelled in order to use their own special brand names# 
most of Which do not even carry the words "earned in 
Puerto Rico*. Thus, by adding- the total industrial 
sales and those of many wholesalers* perhaps not more 
than one-half of ail Puerto Rieo’s processed pineapple 
sales indicate where it is packed.

dines the remainder of the island1® processed 
pineapple I# marketed under no less than a demon
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charges, freight and insurance, and. the 6 per cent tar
iff, amounting to about 66 cents per case (based on So* 
2~fl£*d cane) of fancy sliced pineapple, the distributer 
receive* 5 or 6 par cent eoattleeien* -hot hi® fee, heme 
by the earner and not directly by the purchaser, la 
concealed in the list price (fable 23)*

k m Seme®tic Market 
Domestic coneiieptlom of both fresh end processed 

pineapple 1® estimated at approximately 1,100 tone asm** 
nelly, or at the rate of about one pound par capita* 
dlviUan consumption of fresh pineapple in Puerto Eieo 
la estimated at roughly 950 ton* per year; processed 
fruit canned locally, about 10Q tons; and imported 
earned fruit, at k~{ tons*100 Although the annual rate 
of oonsunption per capita 1® only about one-third that 
of the United States, the island consumes considerably 
nor# pineapple than any of to# neighboring islands ex
cept possibly Ouha*

For the most part, mail fares provide the largest 
share of the fresh fruit consumed locally* fable 2k 

indicate® that the farm price obtained from fresh fruit 
shipped abroad was from #30*00 to §32*00 .higher per ton 
than fruit marketed locally* the writer concludes that

lOOf^esh pineapple consumption based on data obtained tm m  the Insular Bureau of Agricultural Economics and processed fruit consumption based on data obtained from the U.S. Department of Agriculture, Production and 
lark#ting Administration, Citrus and Deciduous Fruit and 
Vegetable Branch, duly 1951*
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TABLE 23

AVERAGE ALLOCATION OF PRODUCTION COST PER CASE IN CANNING 
CRUSHED PINEAPPLE, 1948*

Cost o f
Items P rocessing

Estim ated co s t o f f re s h  f r u i t  per c a se^ ........................................ *2,02
Cost of equipment, m aintenance, and d e p r e c i a t i o n .....................0 .085
Fuel and o th e r m a t e r i a l s ......................................................................... 0.045
Cans, in c lu d in g  r e je c t s  ........................................................................ 0 .780
L a b e l s ................................................................................................................0 .070
I n s u r a n c e ..................................................................  0 .070
Taxes and I n t e r e s t ...................................................................................... 0 .015
Sugar  .....................................................................  0.360
Canning l a b o r ...............................................................................................0 .3 AD
S a l a r i e s ............................................................................................................0 .110
Truckage to  San J u a n .................................................................................. 0.250
Brokerage and d i s c o u n t s ............................................................   0 .250
Trade d i s c o u n t s ...........................................................................................0 .100
M iscellaneous e x p e n s e .................................................................   . . 0 .065

T o ta l F ac to ry  Cost 12.330 $2.33

T o ta l P roduction  C ost $4.35

aBased on se v e ra l e s tim a te s .

^One to n  o f f re s h  p ineapp le  i s  e q u iv a le n t to  approxim ately  24 cases 
(No. 2 -s iz e d  cans) o f crushed f r u i t .  The p r ic e  p a id  growers by oanners 
during  th e  1948 crop y ea r averages $57.20 p e r to n , aocord lng  to  th e  
Puerto  Rico Canners1 A sso c ia tio n . By th e  1950 crop y e a r , th e  average 
farm p r ic e  paid  p e r ton  o f f r e s h  p ineapple  had d ec lin ed  to  $33.84* 
eq u iv a len t to  SL.41 (c o s t o f  f r u i t  p e r e a s e ) . Assuming th a t  a l l  o th e r  
co sts  remain s ta t io n a ry  between 1948 and 1950, th e  average p ro d u c tio n  
co s t p er case in  canning crushed p ineapp le  was $3.74.
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TABLE 24

DISPOSITION AND FARM PRICE OF PINEAPPLES HARVESTED IN 
PUERTO RICO, 1948-49 AND 1949-50*

D isp o sitio n CroD Year 1948-49 Crop Year 1949-50

Tons Average P ric e  
p er Ton

Tons Average P rio e  
per Ton

Export (fre sh ) 7 ,577.50 176.82 8,535.20 170.68
Local S a les  (fre sh ) 146.95 55.00 774.50 38.26
Sold to  Canneries 28.909.00 38.27 24,315.91 33.84

T o ta l s a le s 36,633.45 --- -------------- 33,625.61 — —

Others** 387.00 ------------------ 2 ,465.06
T o ta l crop 37,020.45 36,090.67

aSouroe: Bureau o f A g r ic u ltu ra l Economics, P u erto  Rico Department
o f A g ricu ltu re  and Commerce (San Juans Unpublished d a ta ,  1951).

^P ineapples d isposed o f In  such forms as animal fe e d , dom estic u se , 
experim en tation , e tc .



I

«3ua
m
§i
M
4*

i4
I*#
*
i
** ga
5  i
o  EO CSsl
•  3
#  »H

s  I**H§0 o
s
m

s
*•# 
fc
0*

£
3
SS
4*

©
m

4**t
m
m

* a I I
t © *

1  3
M I S

W

i
*4
0 S >rt

I I I
£  3

t  f  5
* 1 i
fc> &  0

* « §

#«t
©a

IS*.

4a
%a

I

$
t
%
*»
S*4

©r

©at*
fti

*•*
13

*m*»

&

f t

§
f t
«9*»
i
0

£ I
©
©
6.%<

%40
&

- s  :
I  s  |
8  m

° a*
88
1

1

f tI
m 
*1

I  S
u  m

of 
the

 
tr

u
it 

ite
eU

f

i

i

I !
I *

§ |

4
1
I
J?
I
s
©
#*4

i  *  
$ %
!  1
«S 0
m *4 «4 4**» ©! i

© £I

I th
e 

p&
ef

cl
ng

 
uh

e&
s 

w
it

hi
n 

th
e 

fd
ts

e&
pp

l©
 

A
*e

a 
ar

e 
lo

c
a

te
d



m

on ill? within short distances of Improved roads. Pine
apples should he grown in r e la t iv e ly  close proximity to 
processing plants and packing shed, owing to the f e e t  

th a t  toe f r u i t  Is apt to he braised  and followed by rapid 
deterioration If subjected to  rough handling in transit* 
Improved roads facilitate the movement of fruit* es

p e c ia l ly  f u l l y  ripened f r u i t # tons greatly rodeoing toe  

chance of damage between toe fields and the processing 
plants, toe •lUit&ry Highway1* (highway Ski. 2, ebon* in 
Figure constitutes toe primary artery for movement of 
both fresh and processed fruit across toe Pineapple Area 

to the larger urban centers, particularly 3a© due© and 
Hi© Pledraa*

Comparatively few concrete facts can he presented 
with regard to toe movement of fresh pineapples within 
the domestic marketing system* %  and large, toe fresh 
fruit market Is dominated by many small, independent 

pineapple, growersj many of too® do not harvest more than 
a few hundred fruits in a  course of a full year. Such 
.growers commonly transport their entirev crop by track or 
stat&on wagon-l i i - &  single trip t o  one'of toe ■larger towns 
and either peddle their fruit on toe s t r e e t  or ms a no— 
bile roadside market* At a result of this method of 
m arketing, tb**w riter has been led to  believe th a t a 
considerable portion of toe domestic fresh fruit sold 
in  Sm  Juan end neighboring towns Is grown in small, 
sc a tter ed  patches In tot southeastern p o rtlea  of the
Pineapple Area*



" % future Outlook 
Known world production of 'commercial pineapples 

Increased from 1S>7%2,000 orates in l$ k § to an estimated 
36f901»000 orates la 1950 ( f a i l #  fS)> or almost a loo 
p m  cent Increase for that five-year period* The total 
pineapple production war subdivided as follows f Hawaii 
produced an estimated 19*9 million orates (53*9#); Cuba# 

4 ,5 million orates (12*2$); Mexico, 4 ,5 million orates 
(I2,f$)j Puerto ftiee# 1*0 million orates (2*&$); and 
all oilier countries, 7 , 0  million orates (1 H * 9 $ } .* °*

Hi© United States today consume a more than one- 
naif of the world*s processed pineapple and about a 
tenth of the total fresh fruit* It is anticipated that 
the demand for processed  pineapple will increase slight"* 
Ijr In the immediate future as a result of atoefc-plllmg 
of foodstuffs for the toned forces.

Using gcaerems estimates of danamd and cautious 
estimates of supply, it appears that a world shortage 
of processed pineapple may develop. If the supply is 
greater than Is m m calculated, and if the demand dots 
not reach expectations, a small surplus of p rocessed  

pineapple may c e n t im e  to e x is t*  In either case, pine
apple prices are ejected to remain at or above the

i^B&ised on preliminary estimates obtained from the 0»S« Department o f  Agriculture, Production and Marketing touinistomtlon, Citrus and Deciduous fruit and fegeiahle Branch# Washington, March 1951*



TABLE 25

KNOWN WORLD PRODUCTION OF COMMERCIAL PINEAPPLES, 1940-50a
(In 1 ,0 0 0 's c ra te s )

Country 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950

Hawaii 17,727 25,101 13,202 11,133 7,123 7,403 16,522 17,737 16,613 19,579® 19,878®
Cuba 2,377 2,456 2,440 3,186 2,676 3,086 5,114 5,296 5,457 3,929 4,500®
Mexico 1,267 1,591 1,823 1,913 1,797 2,429 3,166 3,716 4,094 3 ,H 9 4,486
Puerto  Rico 650 430 500 450 450 550 618 1,000 1,100 1,234 1,031
United S ta te s 8 12 5 3 15 10 20 4 5 5 6
A ll o th e rs0 13,783 10,582 8,681 7,964 5,676 5,264 5,305 6,161 6,500° 6,000® 7,000®

T otals 35,312 40,222 26,551 24,649 17,737 18,742 30,745 33,914 33,769 33,896 36,901

aSources: U.S. Department of A gricu ltu re , Foreign Crops and M arkets, Vol. 57* No. 16 {Washingtons
Government P r in tin g  O ffice , 1943), p. 302, and unpublished d a ta  s ince  1947 obtained from C itru s  and 
Deciduous F ru it  and Vegetable Branch, Production and Marketing A dm inistration , U.S. Department of 
A g ricu ltu re , Washington, March 1951.

^Crate weights 70-pounds n e t .

°Based on prelim inary  e s tim a tes .

^Commercial pineapple production in  the  United S ta te s  proper i s  confined almost ex c lu siv e ly  to  
the s ta te  o f F lo rid a .

P h i l ip p in e  Is lan d s , A u s tra lia , Formosa, South A frica , B r i t is h  Malaya, B ra z il, H a it i ,  Dominican 
Republic, and Costa Rico.
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195X X rr# I. Tb*.-principal f a c to r s  in p re d ic t in g  p r i s e s  

f o r  f u tu re  p in e ap p le  s a le s  b in g e  on w orld  c o n d itio n s , 

a a p a e la ily  economic c o n d itio n s  in  the U nitod S ta te s ,  

and veatber c o n d itio n s  in  tti# major plnaappXa^produeing

conn tries* the" prodnotlon," marketing, and consumption 
outlook fo r1 tha ̂ ©&rs .following 19$} rrmln© obscure.



CMMPTm I f

m m . p x m m &z f &m  x m r n t m  u  t m  m m m i

S c ie n t if ic  litsrattir© m  the pineapple Industry  

f irmly m m m m &  the w riter  that the a truet»w of the 
Puerto M om  p ineapple monomf la  radically d if f e r e n t ,  

f o r  qouv&ft* fro® that ©f the plftmapplt-prodmolng dis
t r i c t s  ©f Hawaii, but 1* s t e l l a r  in broad outline to  

th a t  of other Latin  Ameriean plaespp 1 e~pr©&n©lag ooun- 

tries* In this shapter* It is not the primary purpose' 
of the wri te r  to  oornpmre the r&rlou® asp tots of the  

Puerto moan pineapple Industry w ith that o f other 
Important pine&pple-prodnelng c o u n tr ie s , hot rath er  

to  present some of the h a e ie  geographlo-eeoM ttio fm et

e r s  and problem# th a t eon fron t % ©  pineapple industry  

In  the island*© economy* Xnrvhr*' in presenting the  

units, *le?&ihg with labor, in ee ie#  a M  W g e i, some oea- 

p a r i sons s r i  made between th e p ineapple indhst& ie# pf  ̂

Fmerte E lse  and Hawaii* In t h is  manner, I t  i s  hoped 

th a t  subsequent l i r s s i l f s t i o f i s  may be conducted along 
th e se  l i n e s .

the pineapple p ro tes ts , Including both fresh and 
processed, orershadow all other fruit Industries la

1* Introduction

2, Eelatlv® Importaaee of Bis Pineapple Industry 



export value (Table 26)* Sino© IS'1̂7* theae product® have 
accounted for not less* than -85 par eent of the total itUi 
of ail fruits exported from the Island. In the fiscal 
year 19^9-5®* pineapple exports from Puerto Rio© wort 
valued at 13#655*000 < fable 17)# or 1*5 per oent of her 
total exports. On the surface this appears %  he a 
relatively aat&ll percentage, hut by compering the laud 
under cultivation, labor force, and export value of 
pineapple and pineapple products' idth that of sugar 
can®, the true picture of; % e  pineapple industry in. 
the Island*$ economy comes into focus. for every cuerdfc 
of land devoted to pine&pp 1 e produetion, -there are 
euurdae devoted to sugar cant; for every laborer em
ployed In the pineapple Industry# there are %3 laborers 
in the mg&r can® industry; for every dollar value ©f 
exported pineapple# there are bt dollar a of exported 
sugar cane or m m  product®. If it were actually- poss
ible to reverse the relative positions of pineapple and 
sugar cane, and other factor• remaining constant, the 
pineapple industry, with JBI! ,00® oner das under culti
vation, would have m  export value of over 1300,000,000* 
or aloest twice that ©r eager cane, end weald provide 
employment for over* 275*000 persona, or more than double 
that currently employed in the ©an© i n d u s t r y .^02

^Comparisons based on s t a t i s t i c s  from the following sou rcesi F e r lo f f ,  1950, pp. M  and 4oi, and Puerto  Hico Department of .Agriculture and Commerce, Annual Booh 
of S t a t i s t i c s  of l*uerto Rico* fiscal Xmr ISkW ^W r i ^ T "



TABLE 26

VALUE OF FRESH AND PRESERVED FRUITS EXPORTED FROM PUERTO RICO, FISCAL TEARS 1940-1950a

F is c a l  y ea r P ineapp les j G rap e fru it C itro n s A ll o th e rs '5 T o ta l P ineapp les 
(percen tage  o f  t o t a l )

1940-41 $1,124,964 $170,418 $139,880 4  16,161 a , 451,423 77.51
1941-42 807,251 168,426 366,335 16,680 1,358,692 5 9 .U
1942-43 472,677 --------- 471,174 2,489 946,340 49.95
1943-44 1,308,139 --------- 349,805 127,426 1,785,370 73.27
1944-45 1,788,113 99,910 687,335 100,896 2,676,254 66.81
1945-46 2,535,738 271,025 927,868 36,788 3 ,7 7 1 ,U 9 67.23
1946-47 3,080,082 124,405 335,634 22,244 3 ,5 6 2 ,a 5 86.46
1947-48 4,813,821 96,963 1 5 3 ,7 a 63,952 5,127,977 93.87*
1948-49 3,714,409 63,081 201,359 108,481 4,087,330 90.87
1949-50 3,655,261 137,908 321,914 39,333 4, 154, a 6 87.98

aSource: P uerto  Rico Department o f A g ric u ltu re  and Commerce, Annual Book o f S t a t i s t i c s  o f P uerto
R ico, f i s c a l  Year 1949-50 (San Juan : Puerto  Rico O ffice  o f Economic R esearch, 1951), P. 375.

^Oranges,  bananas, and guavas.
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gardens# b u ild in g s , orchards* e tc .  ̂ Under such a p lan ,

50 cuer&as would Be producing' the f i r s t  crop, 50 euardas 

producing the second ( f i r s t  r&toon} 'crop* 50 euer&as 

Being prepared f o r  p la n t in g ,? axyl lOg.bueri&s. in... cover 

crops. A c lo se ly  fo llb trA  c ro p -ro ta tio n  p lan  is" o f f 

sp ec ia l importance In ■soil conservation and increased  

y i e l d s . .  A  V- r- :■■■ f "

Figure 1? shows the l a t e s t  estim ated  a rab le  land  

in  ..Puerto Rico, based m  i t s  c a p ab ility  to produce oer»  

ta in  crops# to  be only 715*$55 euerdas or O.32 oner da 

p e r  person. The to ta l  a rab le  land in  the Pineapple 

Are* is  about 15$ *700 cuerdaa or roughly O.59 cuer&a 

per person, o r 0.27 cuerda g rea ter than fo r the Is lan d  

a s  a' whole * ^ 3  Population p ressu re  on the land is ' rap id 

ly  approaching m breaking p o in t .

Because of i t s  sc a rc ity  in  Puerto Rico, a rab le  land  

.ha® increased  g re a tly  in -v a lu e . For example, in  1937* 

average pineapple-producing, land  so ld  fo r about I I 50 per 

cuerda. By 1951, the value o f a rab le  land  had more than 

doubled o r t r ip le d ,  th is  sudden land "boom* re su lte d  

fro© several f a c to r s ,  in clu d in g  in f la tio n a ry  s p ira l ,  

increased  population  p ressu re , war-time profit®  In

vested  in  land , government p o lic ie s , and sh if t in g  o f

1P.3{Fro© conference w ith rep re sen ta tiv e s  of the U.S. 
S o il Conservation Service# f ie ld  Office# Santurce, May
1 9 5 1 . )
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population. Irable land in ftmnaii and Baree&enets 

eeman&ed a p r is e  betweem $35° and t%00 per onoftu; 

in C erosal, b etwetn I300 t M  ftoO; and in Bayindn* free 
i%00 to ISOO. Froxtmlty to improved transportation 
limes and urban ©enters, and Hit alas of the farm all 
have had a direst offset m  the s a i l in g  p r i m  of a 
given fans, in a d d itio n  to the aeeepted  fenters of 
elope, natural fertility* degree of s o i l  erosion, 
drainage, and neriULbilitgr of land. In g en era l, farms 
in  exeese of 200 enerdas Sam be purehaeed* ^answer 
available, for 125 to fjto loss per euerd* than those 
o f smaller s i t e s .  this is attributed t© the fast that 
the number of p ro sp ectiv e  buyers far the larger fans# 
are eoap aratively

Based on th e  t o t a l  number o f eennere is l p tm m w In  

farm s, avemglmg roughly f 2§ mwt&m  e&eh* w ith p re se n t 

value, of a l l  land  (inoluding both a ra b le  and ana-arab le) 

a t  an estim ated faoo p a r ' euef&ei the in d u stry  re p re sen ts  

a  to ta l  land investm ent off between #3*500»000 end 
f%,000*000'. v fhe  w rite r  asmaaes th a t  the a f tm fe .p in e -  

.a&ple farm contains a n , e$8*& anoaat o f a rab le  and new* 

a ra b le  land end th a t  % e; a ra b le  land has a value  of 

f%00 per miarda sad th e  ana-arab le land  i s  w ortbleeei

^ tf le w fe re n e e  with. Mr. Jose F* Ferrer* vie# P res i
dent* lo y a l BanSt of Omanis* Ban Juan, la y  1 * 1951.)
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this Is generally th e  ease. Based 0m data shown la 
F ig . 1?# almost ant-half (h6£) of the entire Pineapple 
Area is classed mi arable.

the total land. investment of the 5b growers In the 
Pineapple Area Is about #2 ,^30#000 or rougfcly JO p m  

cent of all land held by the i#aadf s commercial pine
apple gravers; pineapple processing plants and other 
equipment m o u n ts to nearly i?*000*000* or ?2 per tent 
of the island *3 total lurestment* the grand total in
vestment of the island** pineapple industry Is appreadr* 
stately 16,750,000.

Pineapple grow m s , operating on a large stale#, 
should have a minimum of 255 eeerdee o f arab le land 
a lie n a te d  for th is  propose* In order to porchas# a 
fans of m is else#  bas*d on p resen t day va lu es of land# 
the in i t ia l  cap ita l outlay of more tii.an 190 #000 would 
be required* I f  th e  eo e t of machinery and equip®tut# 
p la n tin g  m aterial ant f e r t i l i s e r ,  labor and other ex
penses, were included# large-scale operations for the 
f i r s t  crop would requ ire upward o f  $L5Of0OQ investment. 
Based on the present day landholdings , l e e s  than a 

dosen commercial p ineapp le growers can qualify as 

la r g e -s c a le  operators.
According to K«d* Menriefcsea, It costs nearly 

#1,000 a suerda to produce a crop of pineapples, fhis 
Includes cost of slips» planting# cultivation, f e r t i l 

is in g #  harvesting, peeking# transportation, selling
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oemlaelea* tares, working capital* interest m  lend, 
and other exp eases. «ii8 figure also Includes ©oats
Incurred la growing and harvesting ana or l »  ratoon 
crops. the writer f ee1®# based on eon saltation with 
several grower®* tt*t tfeie figure 1® approximate!.?' one- 
fifth too high. Moreover, a eeet of tl*O00 per ouerda 
to produce a crop of pineapples would sake It too cost
ly for the average grower to engage la this agricultural 
pursuit, the writer eonelude** baaed on lf§0 price 
level* tliat If the total cost of product ion per eoerd* 
exceeds 11*000* little or a© profit will be realised*
0a m e other hand* i f  production ©oeta mm be kept a t  
or near $000 per ©uerda reasonable returns on invest- 
seats are possible.

%« F in an cia l Structure

din©# the end of Mrld War lit the pineapple in
dustry ha® been quit# raaumerativa t© both grower® and 
processor® alike* Fries® for fruit in ifki mm 19%  
brought abnormally high returns on Investment (fable 
1|), weather ©o edition# during thee# two year® were 
especially favorable and new production records were 
established (fable I!)* Profit® channeled into 
purchasing of expensive canning equipment* erecting

lQ5a.O. Heberts, 1942, p. 11/.
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n«vr factories, sad additional far® equipment with  

which to ® x p m &  the pineapple industry all along the 
11a®. Host of the p®at~wmr profits *r«re quick ly  In- 
▼o®tod In s t a b i l i s in g  and expanding production* By the 

middle of 19%?, it looked os though Futrto Bloo woo ot 
lost d estin ed  to take Its p lo w  among th #  other large 
L atin  lmerle*m p I n e a ^ le -p  reducing o m t k t r & m .

%  lot# lf%9, the price of processed fruit sudden
ly decreased from 1% to 11 O ecte-per pound Cfablcl?)* 
growers became more ant more reluctant to purchase ex- 
p en siv e  slips for a new crop. Cancers eenld not guar- 
ante# the growers a pre& etem Uied pries per ton for 
fruit delivered to hie factories, Mstritatore were 
having difficulty selling Fuerto Moan p in eap p le  in the 
United States, even at a reduced price, this meant the 
unsold peek In the warehouses eouM .not be converted to 
badly needed capital for the following csnnlag seeson. 
Many cmnners asked, *Why pack more fruit when we cannot 
sell what is on 1ismdt* Growers, cannere, and distribu
tors were all discouraged, to augment th e ir  troubles, 
1950 proved Be he one of th# wettest years on record. 
Moreover, two hurricanes passed, near the Island end
a f fe c te d  the a i t  Ire  a ed icu le  s tru ctu re  the in d u stry .

Interest rates seared; loans ware difficult or Impossible

10^1hree new canning factories were established in 
19^9 and an additional one In 1?$Q {fable 1%),



aos

bo secure, aad the industry was an Hi.® Terg® of ©©Xlapee* 
Hie Insular government, realising the precarious 

s itu a t io n  of th e  faltering pineapple industry* took $»** 

mMla te  etepe* E ffo rts  were na&a to incorporate a l l  
pineapple growers end prooeeaer® into a single, unified 
organisation*, files.® effort®  n et tftaedi&t* apposition*

A few ttonth* la te r , a f te r  realising  th a t tbere was no 
ohaaet of organising tbs growers, an attempt was mat# 
to  a« a lg e» te  a l l  oaoners under a single corporation, 
but th is plan also  fa ile d  to m ateria lise , and f in a lly  
was voted down in  April 1951* Major differences are 
reported to be iroaed-out and continued conference® are  
currently taking p lace.

the principal advantage* of 1be proposed corporate 
s tru c tu re  fo r  eaaaers a re  the fo llow ing* Cl) I t  would 

perm it marketing a pineapple product under a s in g le  

brand of a higher q u a lity ;  ( 2) i t  would enable earner* 
to  possib ly  b en e fit ttft&ar the In su la r is ©one and proper** 

ty tax exemption c lause  fo r  a period  of tec  years; ( 3} 

i t  would a s s i s t  fimanelelly the sm aller ea rners  4b* need 
■new equipment and ready c a p i ta l ;  ■{%) i t  wo414 eXlsinat# 
lo c a l o o ap e titlo n  as! develop an la^roved market for ell 
pineapple p roducts; (5) it would enable ©sinners to  pool 
their technical knowledge an t beef tedtetfit#® ; (6) f i n -  

ally# i t  would enable all eannars to. dperaie more effi
ciently durisg the peak oannlng seaeon.
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th e  d e m & n d fe r fr e ^  t m i t  m m  to n point where grow#*#

©ouid mot meet th# demand* drowera and omimers slit# 
were earning larg* reism-s m  their- inrettitefits* Free* 
flesUy all debts Incurred d u rin g tie Industry* t briof 
expansion period in ift$ m& X9^9 were liquidated, sal 
piano were being and# fo r  forth**  expan®leit#

§ , Mortage indebted®#®* and Groftlt Stxaetmre
Her# it & d iro o t relation between the mortgage |m» 

dobtefae** o f  a p ineapple fa r e  and th# f® im t  o f  pine
apple produced. % «  greater Hie mortgage indebtedness
(a  fixed op eratin g  cost)> th# lees llqald capital the 
graver has- far operating hie farm* itay -operators of 
•asll~* l£#&  farms hare meager financial rem w tm m * Often 

they are unable to secure items necessary for proper 
operation of their f a n e ,  and f in d  it difficult to ear- 
sir® la -years o f  reduced yields or low prices. Borlisg 
such years, many are forced to mortgage their property. 
Operators of middle* and large*  e lsed  farms* on th# other  

hand, gon o relly  here s t if f  lo l# n t  resotiyo#* % buy jsropor- 
equipment and Hi see thorn through years with nnfatm reil*  

condition®. seeo ra l large grower* own or here In ter met 

In staiming factories; a few own urban r e e l  estate or 
hare interest® completely diyereet from th e  p ineapple  

industry* In If % aw# than otie-hslf of Hie pineapple# 
harvested were grown on land either owned or leased by 
the pineapple oanners themselves.
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fe® same relations between mortgage indebtedness and 
operating capital holds for processing plants* with the 
attendant effects on volume. Only one or two o f  the 
smaller canneries are believed to be mortgaged* how- 
#¥#r . ^  This belief Is substantiated by the feat that 
during- the p eat decade only one earner/ has gone into 
th® hands of- a receiver* and tve» in this instance factor© 
other them indebtedness accredit need,# wore responsible.

Since the bolt of pineapples are produced by large* 
independent/ grejrer© *&». heye, t m  credit - pr-obitms# - it fed 
difficult- to obtain fee credit requirements of "indiylteil 
growers. On rare occasions then the large grower needs 
a short-term loan* he Is eotttideret- e far better rich 
If his crop is contracted to the canning industry rather 
than destined to fee fresh fruit market* where fee tine 
factor and constant fluctuation in price ash# fee enter* 
price risky, However# m  the other hand* fee small pfee- 
apple growers* generally outside fee limit a of the 
Pineapple Area* do have financial difficulties from 
time to time.

extent to fe lc h  pineapple can n eries are sort* 
gaged* owing to  mah a  sm ell am ber e f  earners* m a id  not 
Sc a scer ta in ed , low ever* conference# w ith  members o f  fe e  
Im pel Baafc i f  fem ale* 1 mm Popular de Fmerfe Him * la -  tion&l City Bank* Bank of leva. Scotia* and fee  Production, 
f r e d it  A dm inistration o f  fe e  f . t .  hspartsiemt o f  A grlcu l
tu re  ltd the w riter  to  believe th at not more than two canneries are m erfesged .
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Xmm&wg agencies to  provide o ro d it w ill probably con

tinue u n til at le a s t  195 *̂

6 * Inooao and Mag# Oontritoutioiis 
Oaly a rougb fl&prexiasticm of m o  tmmmm received If 

to# pineapple growers wltiaAti tbe Pineapple Area m o  bo 
ascertained frosi various postwar studies. For example, 
it. was shown ie Iffo tb&t of m e  f4 growers engaged in 
oomoroial pineapple production in m e  Pineapple Area, 
only 4f reported their grooo lams© from pineapple 
saiee*'^ Of these 45 growers, & (13#) bad m gross 
inaosie of loss than #2*000; 9 growers (30#) between 
12,GOG and #5*0®®! ? growers (if#) between i f  *000 and 
$10*000; I f  growers (>4#) between $10*000 a m  $fO*OQ0| 
and # growers (Id#) over §fG*GG®»

tit total t  m m Value ©C tbe 194f~fO pineapple @r©p 
amounted to H » 4ff»69&* of which 11*329#739 (91*3#) tat 
earned in tbs Pineapple Area (fable 9)* total fans 
value of the 194|~4d pineapple mop within tbs Pineapple 
Area was #2,037,300, or #7®7if6l greater man in If^SNfO* 

ierHln reports that tbs mmmal payroll In the 
agricultural phase of tbs pineapple industry o f  Puerto 
Moo in if4i was #560*000 as agaiiist 1400,000 far the 
processing phase* Baaed an tbs 194$ figures* the annual

1 0 SUnpublished data fraa me Bureau of Agricultural 
Economies, Puerto tie© Bepsrtwent of Agriculture and 
Coma ©roe* June I f f l*
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p a y r o ll of th# a g r ic u ltu r a l phase « f d a  Pineapple Ares 

was about $510,000  as aga in st $375,000  fo r  d a  p ro cess

in g  phass.

worfclx^ o s  d a  flno& a. taw# f lu c tu a ted  w idely from  

yaar to year in  response to d#aan& and supply, d  

g e n e r a l ,■ fa e te r y  wages hav# bean aonawhat nor# s ta b le  

and dependable d a n  d o s e  on d a  fssra. Bowsvar, during  

d a  m w t  daoada, with a  gradual n ig  ra tio n  o f d a  

agreaados to  d a  urban a a s te r s ,  da canning labor  

fe r a e  baa b a d  s o r e  u n s e tt le d .

Table 27 d ew *  d a t  in  i$ b 7* d  d a  average w g f  

earner in  d a  a g r icu ltu ra l pbasa a f d a  p ineapp le ln -  

Ouatry worked weeks eaoh year and bad a weekly laaoae  

a f  26*25, or an e s t is a ta d  annual in coae a f  1237,50.*®® 

He worked an average a f  27 hour# per weak and reoeived  

23 een ts  par b ear. Baaed on a foar-day work w a d , be  

rece iv ed  21,56  P*r day, Za l$h& b la  counterpart an 

d a  sugar p la n ta t io n  rece iv ed  d a lly  wages fro *  50 a ants  

t o  12,00; d a  o o ffa a  p iaker earned tra n  21.25 to  &1.30 

d a i ly ,  d a ra n  years e a r l ie r ,  in 193?* a w a rd in g  to d a  

rin eap p le  f r e d o a r a 1 A sso c ia tio n , d a  average f a n  

worker earned BO ean ts far  an aight-faour day ear t$,00

10® Total iaeaae ( m  a ll aoureaa, including aarnlngs 
af a ll a sabers a f da beaaehold,

p aid  p ineapple workers, e s p e c ia l ly  th ose

*w> r .  u h t u m i  
i (San <bian: t a H d



TABLE 27

AVERAGE NUMBER WEEKS OF WORK PER YEAR, AVERAGE WEEKLY INCOME, AND 
ESTIMATED ANNUAL INOOKE OF 346 WORKERS EMPLOYED IN THE 

AGRICULTURAL PHASE OF THE PINEAPPLE INDUSTRY,
PUERTO RICO, 1947-43*

Fanning Operations Average Weeks 
of Work per Year

Total Weekly 
Income

Estimated Annual 
Income*3

C ultivation 34.3 $6.27 $213.20
Harvesting 41.3 6.13 253.17
Packing 39.1 2.93 116.52
Others 43.7 7.33 344.36

Average per worker 
for a l l  operations

33.0 $6.25 $237.50

•Source: Frank Z orrilla , La Industrie de la  PIBa en Puerto Rico 
(San Juan: Unpublished Report to  the Governor o f Puerto Rico, 1950), 
pp. 20 and 29*

^Estimated annual Income i s  earnings obtained from the pineapple 
industry only.



2X6

a week, 'Shia v n  fier« or lee©  i M M  p ig  r e g a rd le s s  

o f  th e  in d u stry .

Sim©© Ju ly  19^)* thank© to  Hit Puerto Si©# Minimum 

Mage Board, the wag© eo& lt o f e l l  a g r lo u lts ira l worker© 

l a  Hie p ineapple in d u stry  he© been gradually  i& oreased, 

hot © t i l l  wages ter© mot kept pee# with the r is in g  ©out 

o f  liT iB g . 110 MXalmm ’& g* Dear**. So. 17 , aiio*n la  

Table 2$* la d le s te e  that wage© per day range from #1*70 

t  o i% *00# dep©mdiog upon th e  degree o f  © k ill repaired  

and th© m m  in  whlah the work i© performed* B a lly  wages 

p a id  worker© employed in  th© su§ar~#aa© industry a r e  

eom slderakiy h igher (#2*61 to  #&*3? p er day) than those  

paid  Hie p ineapp le la t e r  ere*

I t  la  later© © ting to  mot© th a t la b o r e r s  ©apleyed 

to  do th© sim p lest m enial task© ©u©& a© ea rry liig  w ater, 

making ©rates* mm working a s  general f i e l d  ten d s in  

th e  P uerto  atom* p ineapp le industry  mam frost 21 to  2?

110Iaaua&r Bureau o f  S ta tis t!© ©  revea led  Hunt th e  
©ost o f l iv in g  t e e  alm ost doubled betw een l f %  a n t  1950* 
In B m m bm r 19^9* th e  Bureau a scerta in ed  that a minimum 
adequate budget o f  expense© fo r  an average p ineapple  
worker* s fa m ily  of aim 'm eteor*  shou ld  b e  §1*§26 per  
year (food 1975* titotfclmg t e l l*  sh e lte r  |b$c fu r n itu r e  

heat t%7 * housekeeping tjf*  mediOal ©are #2 5 * per
sonal ter©  151» ©a t e r  telamon t  I36, tra n sp o rta tio n  $35, 
education | 20 , end o th er  expenses $100)* {Consul te t lo n
w ith  members of the In su lar  Bureau o f  S tatist!© © ,
Fmsrto a lso  Beparteent o f  la b o r , dune 1951*}
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TABLE 28

DAILY WAGES PAID FARM WORKERS IN PUERTO RICO AND HAWAII*

Puerto Rloo Hawaiian1&8K PlneaDole Industry SuffaT Cane Pineaimle Industry
Zons 1° Zom 2° Zone 1 Zone 2

Water c a rr ie r ,f ie ld  
hand,crate maker, 
cane cutter

SL.70 <1.95 <2.61 12.92 tL5.70 to *16.20

Fruit sorter,crate  
maker,fruit f i l l 
er , weeder,ripe 
fr u it  picker.

1.80 2.05 2.31 2.53 16.20 to  18.00

Fresh fr u it  picker, 
packer, s l ip  se t
ter , carbide 
sprayer, cane 
loader.

1.90 2.15 2.61 2.83 17.20 to  19.00

Truck driver, 
tractor driver, 
sp ecia l crafts  
worker.

3.20 -4.00 4.06 4.37 23.20 to 28.00

aSources: Data obtained from Puerto Rico Minimum Wage Board, San Juan,
May 1951* Wages established by Minimum Wage Decree, No. 17, July 1950, for  
pineapple and sugar cane workers of Puerto Rico. Wages paid farm workers 
in the Hawaiian pineapple industry was adapted from F.C. Cook and E. Chem, 
The Pineapple Industry o f the Hawaiian Islands. No. 32 (Johore: Federation 
of Malaya Printing O ffice, 1949)#pp. 30-31.

^Zone 1 Includes a l l  farms growing sugar cane and pineapples within  
the m unicipalities of AguadiUa, Cidra, Coroznl, Lajas, Las Piedras, 
Mayagiiea, Mocrovis, Naranjlto, San German, Toa Alta, and the barrios south 
of highway No. 2 and west of highway No. 9 within the m unicipality and 
any other municipality on the mountainous region of Puerto Rico, or of 
the west coast. (See F ig. 4 0

°Zone 2 includes a l l  other pineapple and sugar cane farms not covered 
by Zone 1.



c e n ts  p e r  w hereas n e tte rm  do ing  i d e n t i c a l  work*

l a  m e  Hawaiian p in e a p p le  In d u s try  e a rn  between $1*96- 

and 12*05 p e r hour* Comparison.® of wage seal® r e q u ir in g  

h ig h e r  d eg ree s  o r s k i l l  between th e  two a re a s  r e v e a l  

t h a t  the Hawaiian p in e a p p le  indm strjr pay t i e  workers 

from  seven to  e ig h t  tim es a s  much a s  d o es th e  P u e rto  

m e a n  in d u s try  f o r  th e  sane ty p es o f work* Ho s t a t l s -  

t i e s  a re  a v a i la b le - h i  in d ic a te  the  m o u n t of work p e r

form ed p a r : w orker du rin g  s im i la r  p e r io d s  o f  time*

However, i t  i s  re a so n a b le  to s e a m s  m a t  th e  d eg ree  

o f  m ech an isa tio n  i n  th e  Hawaiim  in d u s try  more th an  

o f f s e t s  the h ig h e r  c o s t  o f  la te r *

In  i f l f  th e  Hawaiian in d u s try  o p e ra te d  under a  

minimum wage o f  3% c e n ts  p e r  hour* In c re a se d  mechan

i s a t i o n  h as  r e s u l t e d  i n  a  4*1 re d u c tio n  In l a te r *  t e e  

Hawaiian grow er s ta te d  t h a t  h e  cou ld  (19^9) spend 

14^000 in  c a p i t a l  e x p e n d itu re  to  sfU m lnat* on® la b o re r*  

and co n s id e red  i t  econom ical to  in tro d u c e  m achines 

whenever m ic e  i n  excess o f 50 c e n ts  p er hour were re*  

tm ire d , p a r t i c u l a r l y  whenever in d iv id u a l  o u tp u t was 

in ad eq u a te  o r  q u a l i ty  o f work was e r r a t i c  o r  n o t o f  

a  h ig h  s t a n d a r d . ''

^ i n  th e  Cuban p in e a p p le  I n d u s tr y  th® minimum le g a l  
wage f o r  a g r l e u l t a r s i  and in d u s t r i a l  w orkers I s ,  r e s p e c 
t i v e l y ,  20 and 25 c e n ts  p e r  hour f o r  an e ig h t-h o u r  day, 
p lu s  9*0$ p e r  c e n t in  l i e u  o f  vacation* { L e tte r  from 
t e y  W« Bush, A g r ic u l tu r a l  A tta ch e , American teb& ssy, 
la b a n a , Cuba, August 7 ,  1951 .)

llSgook mad teem, 19%9» pp. 31-32.



M !?%§ %h e  iT 9 ftfl»  P u erto  M ean la b o re r  employed 

i n  th e  p ro c e s s in g  ph ase  o f p in e a p p le  I M a o t f f  ea rned  

|I©#%3 p e r  week { e e a t e  p e r  tmm) d u rin g  th e  p e r io d  

o f  maximum a c t i v i t y . 1*^ th e  weekly wag# seal® ran g ed  

from  W«66 f o r  peeler®  {m ostly  mmm) to  f a t *69 f o r  

o v e ra se re rs*  Mo lrtf©;rmatioa on wage# wag a v a i la b le  to  

th e  w r i te r  fo r  Hie pro e© aslag p hase  of th e  Hawaiian 

in d u s t ry .

.la l a t e  1950# th e  f e d e r a l  sage-B oor A d m in is tra to r  

reeattetended a. new minimum wage o f JO sa il®  p e r  hour l a  

a l l  v e g e ta b le  gad f r u i t  p ro c e s s in g  f a c t o r i e s .  TbX$ 
would 1a g re e s  e weekly wage® o f th e  lo w e s t p a id  w orkers 

by app rox im ate ly  #3*90, o r o n e - th ird  above th #  19*kl wage* 

s e a l#  l e v e l .  Under t h i s  d e c re e , the  lo w es t p a id  w orkers 

i n  th e  p in e a p p le  p ro c e s s in g .p h a s e  would r e c e iv e  am h o u rly  

In c re a s e  o f  sh o o t mine a t i l s .

A f te r  c lo s e ly  exam ining th e  wage s e e ls  o f  an s k i l l e d  

and se M afc illed  w orkers employed in  b o th  % #  a g r i c u l tu r a l  

aM  p ro c e s s in g  p hases o f Hi# p in e a p p le  In d u s try , one earn 

b e t t e r  r e a l i s e  th® 4»pie9*J&e e e ee M ie  and n o d a l  con** 

d i t i o n s  e x is t in g  no t on ly  in  ...the P in eap p le  Area ho t 

th ro u g h o u t th e  e n t i r e  i s la n d  a s  w e ll .  As p o in te d  o u t 

i n  v a r io u s  fo o tn o te s ,  t h i s  sxibsl stonee-w age s e a l#  1$

^ W e e k ly  wag#, I l f  *5% f o r  * g a  m i  19.10 f o r  woiitn, 
is  based on a }43-h©#r week. ' fh# period of maximum 
a c t i v i t y  no rm ally  I t  o f  app rox im ate ly  16 weeks1 dura
t i o n ,  h u t volume o f c ro p , p r ic e  of f r e s h  f r u i t ,  w eather 
e M d i t tc b e t  e t i . #  d i r e c t l y  a f f e c t  th e  le n g th - o f  th e
preeeeeifcg. p e r io d .
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not confliied exclusively to  the pineapple industry; per
sons employed In th© ©am®* tob&ooo, ana o ltr a e  f r u it  

Indus tr io s  have* at host* slightly  higher Incomes.
Actually the ayegm do who l i v e s  on th# pineapp le

f ln c a , although! receiving somewhat Xmm ©ash income than 
his eeanterp&rt on the eager-eene p lan tation* aojr he
hotter -off < fihancia lif ,;̂ ro¥ id ef"he ha# .fitrm privilege#  
which en title  him to  a small plot of ground on which he 
can grow much. o f ,hi#,.food (fig* Id).

the w riter'ob served  that the la r g e r  pineapple farms 
containing the' most fe r t ile  land in th e  coastal lowlands 

had fewer sh b sletea e*  ©rope* fewer p o u ltry  ana liv es  to ch., 
and far more closely compact houses than th® smaller 
p ineapp le farms in the foo th ills  section* th e  writer 
views stseh unhealthy liv in g  conditions of th* worker as 
one o f the greatest ev ils  in the shifting of the pine
apple industry fro® the foo th ills  section to that of 
the coastal lowlands. (See Chapter V, Section 3*
11 Recommended Steps *.)

7 * tabor Contribution 
the Pineapple Area has an abundant supply of on* 

sk illed  and semiskilled labor which constitutes an 
important dement underlying both agricultural and. 
industrial development. In appraising this labor 
fore® one encounters nebulous elem ents which defy 
measurement in tangible m a lts• The a g r ic u ltu r a l phase
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o f  pineapple production  does m t  req u ire  th* degree o f  

• k i l l  eeeentl& l In th e p rocessin g  pfeM t Co f e e t  r e f le c te d  

In th e  hourly wages n m l  by each group)* fe e ta o le g to

o a l  Changes t o  fee  p ro c e s s in g  phase* s p e c i a l l y  e to e#  

World tdar I I*  when no* p in e ap p le  h i e i n g  and c u t t in g  

mmehtoes r a r e  in tro d u ced *  hay# In c re a se d  o p e ra t io n a l

and aatotcnnm ce re q u ire m e n ts .

to  19%f th e  p in e a p p le  todm stry  employed ap p ro x i-  

am t a l i '  3*100- heads of fa m il ie s  * F a m ilie s  « tc ra g e d  a to m  

s i x  person#  for- th e  I s la n d  a s  a whole* and presum ably 

some 19*000 p e rso n s  depended  f»  this." in d u s try *  to  p a r t  

o r  ex c lu siv e ly *  f o r  t h e i r  l iv e l ih o o d .  Of to#  3*200 

fa m ily  heads* 1*800 were engaged to  th e  a p l o n l t n r a l  

p t e e i  hnd.'-i##00 to" ^to-? t p h a # # . ,  ;.A f i r  their '

br«ah**doen «f l i e s #  s t a t i s t i c s  re v e a le d  t id e #  a s  many 

men a s  mmm were, eop loy td* ' . Mem com prised 95 p e r  c e n t 

o f  th e  fa m ~ m rk to g  f o rc e  t o t  on ly  J0 p e r  ce n t In  th e  

p rooesstog  p h a se , to  c a n n e r ie s  where l a r i #  number# o f  

w orkers a r t  e s s e n t i a l  t o  pee lin g *  s iz in g ,  grading* end 

pack ing  f r u i t ,  mmm have proved  to  b© more adep t th a n  

men*

to  to e  f to e a p p le  Area* th e re  were ap p ro x im ate ly  

2*530 p erso n s engaged In  b o th  to e  a p t  c m  t o r s i  and pro*  

c e ss in g  p to s e s i  l*6oo on th#  farm s and 1*250 to  to #  

f a c t o r i e s ,  th e  r a t i o  o f men to  women was ap p ro x im ate ly  

th® same a s  f o r  to e  I s la n d  a# a w hole.



l a  I f^ d  I t  was n e o e r ta ln e d  th a t  l i b  man-days o f  

work ware r e q u ir e d  to  grow, o a t  o u er te . o f  p in ea p p le s*  

c o n s id e r in g  b o th  la r g e  ap t s t t d l  p o w e r s  (fcfel®  2 9 ) .

I t  no rm ally  requ ire®  tram IB to  fb  month# fro® tim e o f  

p rfp f jc e tip it M  o o $ l t o  ^kmwmiat^y-af'mrmpj w pA  i t  f a i r l y  

u n l f d r o l f  d ie  t r ib u te d  th roughou t til® fm ir*  fe e  c u l

t iv a t in g  o p e ra tio n *  which in c lu d e s  plowing# f e r t i l l s -  

lag#- end weeding# commonly 'r e p a ir a s  m t®  than o n e -h a lf  

o f  th e  t o t a l  m t-d a y *  of w ork. fe rn  l a  f e i s  s ta g e  o f 

o p era tio n #  la rg e  growers w ith  la b o r - s a v in g  equipment 

o r e  a b le  to red u ce  fee number o f  s*am~&ay§ o f  work p m  

cae rd a  by 20 { fa b le  2 9 ) .

fe e  average fa n s  la b o r e r  l a  1 JW  was employed fo r  

o 'p e r io d  of J i  weeks p er y e a r  f fa b le  27 ) .  2a p re p a r in g  

t o l l  and s e t t  la g  s l ip s #  th e  la b o re r  a rerg g ed  on ly  55  

worfc-wteks p e r  y e a r ; b a t  l a  plow ing# w eeding, f o r  t i l l * *  

lag#  and b a r f  e a t in g  o p e ra tio n s#  he averaged  s l i g h t l y  

m m  th an  %1 work-weeks. 1 1 s .oott-nterpart in  th# cann ing  

p to s e  was o f fe re d  .& m x lm *  o f  on ly  23§ work-weeka p e r  

year#  wblefe i n d ic a te s  th a t  the  p ro c e s s in g  phase o f  fe e  

p in e a p p le  in d u s try *  a s  i a  th e  e a se  o f  th e  eager indue- 

try #  i s  more e e e s o a a l  in  m atu re , I t  i s  u n fo r tu n a te  f o r  

la b o r  f e a t  f e e  p e r io d  o f  oaglAtui a c t i v i t y  in  fe e  p in e 

a p p le  In d u str y  mere o r  l e t s  co in c id e s  w ith  fe e  p e r io d  

o f  MMxSmm a c t i v i t y  in  fe e  omne Indus t* y ,

’Within th# d e s ig n a te d  p in e a p p le -p r o d u c in g  area#  

su g a r  cane# to b a c c o , e l t m s  t r a i t s » corn# and eooo



TABLE 29

AVERAGE NUMBER OF MAN-DAY3 REQUIRED TO PRODUCE 
ONE CUERDA OF FINLAPPLE3 IN PUERTO RICO, 1947-48*

Operation Number o f Man-Days per Cuerda
Large Growers13 dm&ll Growers0 Total

So il preparation, 13.2 15.9 13.4
planting and
replanting

Cultivation 66.3 35.8 67.7
Harvesting and pack 29.3 27.2 29.2

ing
Transportation 3.7 5.0 3 .7

Total 112.5 133.9 114.0

aSource: Frank Z orrilla , La Industria de la  PiTia an Puerto
Rico (San Juan: Unpublished Report to  the Governor of Puerto Rico,
1950), p. 36.

^Large growers harvested 50 or more cuerdas of pineapples.

cStaall growers harvested le s s  than 50 cuerdas o f pineapples.
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m tSm  a r e  grown a l s o .  l a th  o f  th e se  aropa ©oopetee 

with p ineapples far th* a n t  ©f... a d d i t io n a l  la b o r ,  p a r*  

t i o a l a r l y  d a r in g  p e r io d s  o f  h a rv e s tf  hen©#, th e r e  I s  

©onsi&erabl® la b o r  m ig ra tio n , g e n e ra l ly  se a so n a l l a  

m ature* w ith in  th e  Pineapple Area* As p re v ie u e ly  p o in te d  

out# the p o p u la tio n  o f  th® F iasegp l#  A rt#  i«  r a p id ly  $m~ 
ereaaiag* e a p e e ia liy  In  th e  urban  mentors f r in g in g  th e  

n o r th  e o a s t .  fh o re  i s  a  se a so n a l emedme o f  worker® 

from then# © en ters to  th# p lit© sppief ean e» and © off##- 

predrneta g  £1 sta r le ts . heeamee @f i t s  si& e, la b o r  re 

quirement® i n  th e  ©ass Industry overshadow th© o th e r  

two# Between eeeonber s a t  e a r ly  «*hly m ig ra to ry  la b o r  

moves in to  th e  eane-prodtxeliig seetlem * to  se a reh  ©f 

employment. th o s e  n o t f in d in g  employment by ml de a r t h  

o f te n  twm  tow ard  the p in e a p p le  o r  te b a e e o  in d u s t r i e s ,  

thsmgh r e la t iv e ly  few  a t t e n l i  sm ew e w ort lit any s in g le  

lo o a l l t f #  th e  pineapple in d u s try  a f f o r d s  maximum em

ploym ent f o r  m ig ra to ry  w orkers d u rin g  th e  h arvestin g  

p e r l o t  between m id -harsh  and e a r ly  Ju ly *  w ip in g  some

what w ith th #  st& im ii*  A# ©offs© 1b h a rv e s te d  between 

© oiober and Jan u ary , and th© demand f o r  la b o r  i s  n o t 

v e ry  g ro a t d a r in g  th e  rem ainder o f  th e  f e a r ,  th e  su g a r-  

oa&e in d u s try  a t t r a c t s  the jlbnr© # from the I n t e r i o r  

h i l l®  and upland®* By a id - J u ly ,  th #  pineapple®  and 

su g a r  ©am* a r e  h a rv e s te d , th e  m igratory l a b o r  f e ro e  

s lo w ly  d r i f t s  homeward* and unemployment r o l l s  iaeraaae  

s h a rp ly ,  n o rm ally , th e  sugar-oas®  In d u s try  a f f o rd s
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somewhat h ig h e r  wages th e n  any o f  th e  o th e r  named, in*  

d u s t r i e s ; 11^ t h i s  i s  an o th e r  reaso n  why m ig ran t la b o re r s  

seek  work In  th e  ©an# Indus t r y  f i r s t ;  i f  they  f a i l#  th ey  

ta rn  to  o th e r  in d u s t r i e s .

For a p e r io d  o f 20 y ea r#  p r io r  to  19**0 th e re  was a  

slow  r a t e  o f  m ig ra tio n  from  th e  r u r a l  i n t e r i o r  to th e  

c o a s ta l  urban c e n te r s ,  then# World War I I  m s  a power* 

f u l  s tim u lu s  to  r u r a l - to -u r b a n  movement. w ith  th e  in*  

d u c t Ion  of young mm in to  th e  i r m d  F o rces a id  th e  

c o n s tru c t io n  o f m il i ta ry  b a se s  and o th e r  I n s t a l l a t i o n s ,  

p e o p le  n o t o n ly  from the P in eap p le  Arm* b u t from o th e r  

p a r t s  o f  th e  is la n d  a s  w ell#  m ig ra ted  to  th e  c i t i e s  i n  

g r e a t  num bers.

t h i s  perm anent m ig ra to ry  storement i s  s t i l l  con

t in u in g  to d ay , th e  m rm rn t i t  das in  p a r t  to  th e  

d e s i r e  o f th e  m ig ran ts  t o  p a r t i c ip a t e  In. th e  g rea ter  

ran g #  o f  s o c ia l  a c t i v i t i e s  in c id e n ta l  to  urban l i f e ,  

th o se  jibsuroa fin d in g  s u i ta b le  employment in  th e  c i t y  

have  hem a b le  to  eke o u t a  s u b s is te n c e  fo r  them selves 

and th e i r  f a m il ie s  d e s p i te  th# r i s in g  c o s t  of l i v i n g ;  

mm:t o f th o se  f a i l i n g  to  f i n *  /adequate employment 

e v e n tu a lly  have s e t t le d  in  c i t y  ©luma and depend upon

W.rnririf|rWia»Ti.j#i jiamirisnitfrTfr# — mm m -t nrf-n hiH'-'TV • 'i ift‘" r i r r — n y r r r n r - ""

^ ^ B to lik e  the cane Indus t r y  # there a r e  no organ* 
l s e d  la b o r  un ions in  e i th e r  th e  a g r i c u l t u r a l  o r  p ro*  
© easing p h ases  of th e  p in e a p p le  in d u s try #  b u t r e se n t  
a t te m p ts  have been  made to  form a  u a io n  among w orkers 
employed in  v a r io u s  c a n n e r ie s .  Ifee w riter  f e e l s  t h a t  
i t  w i l l  be o n ly  a m a tte r  o f  tim e u n t i l  bo th  p h ases  
w i l l  be co m p le te ly  u n io n is e d .
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b e n e f its  fo r  t h e i r  main e x is te n c e . Ihere  

a r e  few I n d ic a t io n s  th a t  theme war and postw ar m ig ran ts  

d e s i r e  to  r e tu r n  to th e  f a n s ,  th e  growing alums- a r e  

f a r  more dep lorab le than th e  l i v i n g  c o n d itio n s  e x is t in g  

in  th e  - ru ra l eeetlo&s* and’ # o a * t i ta t#  erne of the. m ajor 

problem® fe e in g  th e  P u erto  l i e a n  governm ent.

th e  lend  A uthority , m  ageney o f  th e  P u erto  E lena 

governm ent, was e s ta b l is h e d  In  19%i to  b e tte r  the- eeo~ 

nettie - etetn g  a r t  H iring em dlt.lftii* off-low fetea** fam

i n e ® .  Land i s  p ro cu red  by en foreln g  th e  500-A cre taw , 

which ha® lo n g  had a harm fu l e f f t o t  upon la n d  te n u re  

lit Puerto- K leo. The Land A uthority by May I f  h i  had  p ro 

v id e d  some 15,000 p l o t s ,  ra n g in g  fro© o n e -fo u r th  to  

th r e e  euerda# eaoh# to  lanftte** t a w  workers* 0 % e r  

p u rp o ses  of t h i s  agcne? a r e  to  a s s i s t  farm ers w ith  

ex p e rien ce  and t r a in in g  to se cu re  p l o t s  o f la n d , v a ry 

in g  from 5 to  f j  euerd&s each . P ro p o rtlo x ta l-b en ef 11 

farm s o f 100 to  SOQ outran g each have been s e t  a s id e  f t  

a s s i s t  fa n s  w orkers* ■ A ll la b o r e r s  m  th ee#  fera e  e r e .  

p a id  wages a t  c u r re n t r a t e s ,  a r t  a t  th e end of th e  y e a r  

th ey  r e e e lv e  an .aM X tl& m l sh a re  i n  th e  p r o f i t s .  In  

each  of th e s e  p la n s ,  th #  p rim ary  p u rp o se  1# to  encourage 

work ere to- rem ain on th# far®  where th ey  earn grow a p o r 

t i o n ,  i f  n o t a l l ,  of -th e ir  f o r t  requirem ents.

i .  A v a ila b le  rood Supply and- droning Meeds 

lb#  p re s e n t  em phasis in- the P ineapple A rea, as  in  

many o th e r  re g io n s  of th e  is lan d #  i s  on p r r tu e lt ig  ex p o rt



c ro p s  th a t  w i l l  y ie ld  r e l a t i v e l y  la rg e  cash r e tu r n s  p e r  

©uerds. fo r  t h is  reason* among ©there* Puerto Bio© pio~  

dueee only  abou t tw e-th l*& s by m ight of bar t o t a l  food 

su p p ly ,*^5 th e  rem ain ing  't h i r d  la  la p o r te d  alm ost ex* 

c lu e lv e ly  from -the,. U nited  S ta te s*  A pp.roxia.ftttif 5$ p e r  

e e n t by v e i n #  t o  • b6" p a r  d eb t by v a lu e  o f th e  fo o d s tu f f s  

eoneuaed lo c a l ly  a r e  grown on th #  i s  l a n d . t h e  Pino* 

a p p le  Area, does n o t p roduce w e n  t h i s  p e rc e n ta g e  of I t#  

own food re e p ire a ie n ts  * C u rren t e s tim a te s  based  on see* 

e r a l  d i f f e r e n t  co u rse s  in d ic a te  th a t  rongxly 55 p e r  c e n t 

by volume and HH p e r  c e n t by v a lu e  o f  th e  fo o d s tu f f s  

consumed lo c a l l y  a re  p roduced  i n  th e  P in eap p le  A rea,

A vailab le food, supp ly  i s  s o t  o n ly  i n s u f f i c i e n t  in  

v tliw #  b u t i s  a lg o  la c k in g  In. v a r ie ty .  lo c a l  food  con- 

suuptlon 1® h ig h ly  concentrated  on s ta rc h y  f r u i t s  and 

vegetab le*  such as sv eet p o ta to es#  p la n ta in s ,  b an an as , 

and b r e a d f r u i t . There i s  a  ser io u s d e f ic ie n c y  In  g reen  

and le a fy  v eg e ta b le s , e s p e c ia l ly  cabbage- o n io n s , peppers, 

and ®n&p bean*. Other se r io u s  d e f ic ie n c ie s  eJdet in

T« » iiftp j  , ^  'i  uiiiauwrSBJi- wtr« ^te?1. h*<i 11. i  I ... mm"* n '" ':111 TO*1—

^^A eeordlng to  P e r lo f f  in  th e  f i s c a l  $ m r  19*1-5-W* 
ro u g h ly  1 ,311 pounds o f  food  was a v a i la b le  p e r  c a p i ta  
a n n u a lly ; 1*1 b i l l i o n  pounds was grown lo c a l ly  and 1 .1  
b i l l i o n  pounds im ported* I t  l a  c a lc u la te d  th a t  a  m ini*  
mmm o f XvtQO pound# o f  food |C* oao lta  i s  e s s e n t ia l  to  
m ia ta lf t  a  healthy d i e t ,  o r  i n  o v e r s e l l  in crea se  o f  com  
15 per cent In voluue to  reach minima® h ea lth  requ ire*  
uonte* For eejaparutlve p urposes, i t  i s  in te r e s t in g  to  
n o te  that th e  average annual eeasuuptlon  .in th #  B aited  
S ta te #  d u r in g  th e  depression  y e a rs  was 1*^10 pounds p er  
c a p i ta .  P e r l o f f , 155©, PP* 3 1 > 3 1 ^ .

u 6 P s r l o f f ,  1950. P- 312.



#v*llahl# B ittt  fa ts ,  «i.. a ils#  and la  mm% and egg pm** 

ducts* Fortunately# fresh  fru it#  are available la  atm *  

daub quan tities, almost enough i f  properly d istributed  

and marketed to a te t the loaa l rttulFi.at.nts. In 

93 par cant of the volume of fr u it  consumed was grown 

iaa.al.Xj (X7& m illion  pounds compared with 13 m illion  

pounds lajparted). Of the to ta l itU w * of' fr u it  a v a il
a b le , pineapples constitu ted  it©# than one per o e a t .^ 7  

1h*r* i t  a growing need in  Faerta Mao far land  

whloh can he planted to  food crops. the ua.e of pineapple- 

prodmalng land for additional food crops la  frequently  

presented as Hit &oiatla& to m  ever-growing population  

problem. the- writer is  diiwtirXeaXXj opposed to tfel* 

concept. I f  a l l  land now devoted to pineapple production 

were oonvsrtod to  - other :f#od am ps, %M  trfta l available  

land for the entire island  would be increased by only - 

0*65 per-cent, " in  r e a lity , land currently in.; pineapple# '
. . . . ' .  . :. 1 "i "i

would not grow m s u f f i c i e n t  q u a n ti ty  of food to .aaMe 

any substantial contribution to .the food supply for the 

people now depending upon it*

9* teea l Pineapple Ibneuaption 

AUboagh p in e a p p le s  a r e  g reen  e o m o m ia i ly  in  H

widely senttered m unicipalities {.fig* 1 J ) , the svem gs  

Puerto lloan  does not eenew e much pineapple. According

u W l o f f ,  1950 ,  p p . 315-317
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to  t t e  av e rag e  p a r  c a p i ta  c o n w a c tio n  -of p is# *

apple® i s  P u erto  H its  i s  1939 s o t  0*^ p in e a p p le , eqniT** 

s l a n t  to  e a t  pound. t h i s  would I n d ic a te  th a t  th e  

on t i r o  is la n d  o@fttus#d ro u g a ly  1 >88®, 000 pound® # or 9^0 

too t# . H it w r i te r  e e t lm te a  th a t  I*  1950 , o s  lo c a l

sa lt®  o f ?75 to n s  f f s M t  1 * ) , tn  a d d i t io n a l  175 to n s  

s o ld  or glvert to  p t r a t a t  f o r  eh leh  so  reo o rd s a r e  a v a i l -  

fiM ii 100 %om prooeaeed  l o c a l l y ,  a n t  n e a r ly  §0 to s s  

te a m e d )  Im ported , e p p fttx ln a te ly  1 ,100  ton® o r 2#300>000 

pound® o f p in e a p p le  were consumed f o r  an average o f  

s t e n t  one pound p e r  perm ®  p e r  year* By #oiapsorites, 

c i v i l i a n  consum ption o f p in eap p le  In th e  U nited State® 

d a r in g  1950 amounted to  o v e r  *&6»0OO,OOQ pound®, o r  

n e a r ly  th r e e  time® t h a t  eon nomed p e r  p e rso n  in  P u erto
B lo a .W

f& ere a r e  s e v e ra l  reason® nhy P u e rto  Rloans to  s e t  

e e a e a n t mmoh p in e a p p le  1 Cl) th e  far®  p r i n t  o b ta in e d  f e w  

pineapple®  e o l f  in  Hie f r e s h  f r u i t  rnarb tt abroad l e  

ro u g h ly  50 to 100 par- mm% h ig h e r  th a n  th®t  which i s  

©old lo c a l ly  { fa b le  2^ ) .  In ad eq u a te  d i s t r i b u t io n  and 

m arke ting  f a c i l i t i e s  a r t  m ajor f a t t e r 3 fo r  t h i s  p r i n t  

dlffermtlatloju (?) Retail print of fresh plntappl**

Desoartea and A s s o c ia te s , food Cossumption 
Studlea In Baar t e  Kioo. B « ll« t ln  Ho. Jf?'
Va'orfc Sioo j^rfieulian**! experiment S ts t le a , 19 1̂ 5 * pp.
2S and 6 a .

n 5 ( C onsultation  w ith Bp. B.H. Pabolg, U.S. D e p a r t  
• o a t  o f  A grio u ita ro , Bureru o f  A gricu ltu ra l Econoalos, 
* 0 . ,  1951.)
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s o ld  io e a l ly  ran g es  from f iv e  t#  ten  c e n ts  p e r pound* 

v a ry in g  o en s td e ra ljly  t r o a  Bmmu to 's e a s o n  and from 
o u t y e a r  $o another*  th e s e  figure®  a r t  based on r e t a i l  

p r i c e s  a t  a to r ts *  co rn e r  f r u i t  s ta n d s , and o p e n -a ir  

aa rfcc ts  in  Ban Juan* Eio f l o r a s *  Cagoaa, and Hayag&#| 

in  1^51,* fh# b u lk  o f  tb s  p o p u la tio n  th roughou t th e  

is la n d  cannot a f fo rd  to  p ay  such p r i c e s ,  e sp e c ia l I f  

whin o th e r  f r u i t s  &r® r e a d i ly  a v a i la b le  a t  a  f r a c t i o n  

o f  t h i s  cost*  t j )  f i t h  f r e d u c t io n  c o s ts ,

l a r g e r  i n i t i a l  c a p i t a l  - in t  e n tra n ts*  ■and s o l e n t l f t o  

f a m i l y  te ch n iq u e s  and methods r e q u ir e d ,  few er and 

tm m  im w s rs  ' &re -w illing- to; @ apga ̂ :ln p l n ^ i ^ f  prcH^ ■ 

d u o tlo n  f o r  th# lo c a l  suu& et. ' P ro d u c tio n  a n t  m%m 
mu a t  b# g ea re d  to  n e e t  co m p etitio n  .in th e  aaarhets o f 

th #  U nited S ta te s*  ik) P in eap p les  a r e  o b je c t io n a b le  

a s  a s ta p le  food  b teams s lo c a l ly  they  a r e  though t to  

p roduce i l l  e f f e c t s  when e a te n  w ith  o th e r  food#.. Ac- 

co rd ing  to  a survey  conducted  by Boh a r t  a and S te fa n i  

in  1916-47 miong 1 ,000  r u r a l  and urban fa m ilie s*  ap

p ro x im a te ly  o n e~ fo u rth  of a l l  'those p o l le d  o b je c te d  

to  p in e a p p le s  a s  a  s ta p le  fo o d , The consensus was th a t  

p in e a p p le s  e a te n  w ith  f i s h ,  aa&ey, o r  m ilk  a re  h arm fu l.

I t  i s  a s t r ik in g  commentary on th e  s ta te  o f lo c a l  

food  consum ption th a t  th e  growing of p in e a p p le s , which 

i s  so isoportan t t r m  th e  s ta n d p o in t of d ie ta ry  r e q u i r e -  

s e n te ,  I s  a t  p re s e n t  so haphazard  and t h e i r  d i s t r i b u t i o n  

so imMrngmt®  t h a t  th e y  d# n o t  fu rn is h  an ample y e a r -



round  lo c a l  su p p ly . X ro n lo sll y enough* oafmod p in e a p p le  

b e a r in g  a Hawaiian la h a l  I s  f  « n d  on th e  s h e lf  e o f  

p r a c t i c a l l y  ■ t r t i f  la rg e  P u erto  Bican s to r e .  T h is i s  

e x p l t  lu s t#  in  p a r t#  hy  th e  f a c t  th a t  th e  w e a lth ie r  

people#  M e t  e f  shM .& vedl in , th #  l a r g e r  t i t l e s ,  e r e  

e h le  and b i l l i n g  to  pay h ig h e r  p r ic e s  fo r  f r u i t  o f  

r te e $ ils # &  q u a l i ty .

f t #  K&tloxi&X. h eso u re es  H a im l%  Beard e e n te e te d  

an ls tr# sfig & ito ti in  IJrtO w ith  r ^ r t  %  th e  eaieex it.ef 

la n d  th a t  ■ would he  n e c e ssa ry  in  pro  f a t e  enough p in e -  

a p p le s  each y e a r  t o  s e t t  th e  minimum d ie ta r y  re q u ire *  

m onte o f P u erto  m e n . T heir f in d in g #  d isc lo sed , t h a t  

X,%3£ ouerdaa o f land  would h# r e q u i r e d . '^  Based on 

t h e i r  f in d in g  a# l a  I t-e o sS d  r e q u i r e  Xf £fO e a e rd a e

o f  la n d  to  m e e t ' th e  a ln ta tm  needs o f  th e  p o p u la tio n #  o r  

or@r o n e - th i r d  th e  amount of la n d  p r e s e n t ly  d e ra te d  to 

th e  pTotimtkm o f  t h i s  f r u i t ,  assuming th « t  th e  t o t a l  

p ro - ta t t io n  would he eonststted l o c a l l y .
tv

Decent Lforitti 
aa2TlESrew r

n a tio n a l R esources P lan n in g  Board 
P u erto  ftXeot fhod#
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eoM aereial crops fo r  ®&1# 1m the f f i p i i t i  At

th e  presen t time# th e  w r i te r  f e e l s  t h a t  th e  g rea t#® ! 

hope lie®  im a ju d ic io u s  m m bim ttm  o f  a l l  H ies# 

method®. Hi# w r i te r  b e l ie v e s  th a t  f o re ig n  experts* if* 

gonera!*  %end to  fav o r  tfci l a s t  two methods# w h ile  l a  

Puerto Rico th e  f i r s t  two aethods f in d  w id er support*

At p re s e n t  th e r e  i s  a  d e f i n i t e  t r e n d  i s  th e  P lae*  

a p p le  hrm  tow ard  In c re a s e d  e p e e l a l l e e t i m  i s  a  few  

e o w e re iA l c ro p s t h a t  oaf* h e  m arle ied  i s  Hie P o l te d  

s t a t e s ,  f b i r e 'a r #  e o r tm lb  w#Il«4che#tt danger# in v o lv ed  

in  to o  higbt a  d e g re e  o f s p e c ia l i s a t io n .  F o rth o r #*- 

p a s s io n  of eosBmeyclal c ro p s  t h a t  a r t  m arketed  ab ro ad  

w i l l  d i r e c t l y  red u ce  th e  ©mount of to a d  p r e s e n t ly  a v a i l -  

a b le  f e r - d c m t t l *  food r« ii» IreM ftts»  Ways am st he  

f o w l  to  iw r o a s #  p ro d u c tio n  o f  Ih o ee  w o p s  t h a t  o r#  

w e ll  adap ted  to  th e  n a tu r a l  c o n d itio n #  and f u l f i l l  th e  

b a s ic  seed# o f  th e  grow ing p o p e ia tio m . fh a ro  a r e  a s * -  

p a r a l iv e ly  few  cro p s  t h a t  cam n o e t th e  b a s ic  r s c a l r e -  

east®  o f  a  l a r g e  w e m t  o f  l a h e r  p e r  awards# h ig h  f i e l d  

p e r  m a lt a rea*  and in v u ln e r a b i l i ty  o r  r e s i s t a n c e  t® 

h u r r ic a n e s . H*e few c ro p s  prod**®©# l a  th e  P in eap p le  

A rea which meet th e s e  fundam ental rw cm lroM ftta h o e t  a r e  

p in eap p le s#  su g ar ca n e , and a H a t t e d  fMMfeer o f trmofc- 

f a r s in g  w o p s  C c o rn , te a # te e #  * p o p p e rs ,  e a x w te *  egg- 

p l a n t s ,  o n eu sh e rs» a n t b e a n s )*

Long b efo re  any e f f o r t s  a r e  w ide t o  expand P u erto  

Rio®1® p in e a p p le  In d u stry #  s e v e ra l oen s i t  © ra tio n s shou ld



m

be examlMd m in u te ly . in en g  th e se  con sid era tion s iaelm de 

the problem o f  f r u i t  p ro cess in g , p re v io u s ly  deaariM L  

in  C hapter XXX# processed  p ineapple mm% p a ss  th r o n g  

s e v e ra l  s ta g e s  b e fo re  i t  u l t im a te ly  reac h es  th e  con** 

smmer* Mot o f  th e s e  varied  and om plm  s ta g e s  r e q u ir e  

mu A  la b o r .  I t  has been c a lc u la te d  t h a t  5® c e n ts  i s  l o s t  

to  th e  i s l a n d 1 a eooaofay in  mmWj o r a te  of p in e a p p le s  

ex p o rted  f r e s h  r a t h e r  th an  processed .

Of a l l  m ajor c a sh  erepe o f  Hie is lan d #  p in e a p p le  

p ro d u c tio n  has shown th e  g r e a t e s t  r a t e  o f  in c re a s e  in  

everdas d u rin g  th e  p e s t  two decades. fh le  rep  id  r a t e  

o f  in ereeee  h as  been due la r g e ly  to  h ig h e r  y ie ld s  and 

im proved methods o f  p ro c e s s in g , b h lle  th e  « sp » ri v a lu e  

o f  f r e s h  f r u i t  h a s  d eeltn ed  e r r a t i c a l l y  d u r in g  th i«  

p e r io d  {from 2*3 m il l io n  d o l la r s  in  I f 3°-*31 to  1 .1  

m il l io n  d o l l a r s  lit  19^9* 50}, th e  p ro c e s se d  f r u i t  em- 

p o r t  v a lu e  has Increased nor© th an  tu en ty fo ld  CO.l 

m il l io n  d o l l a r s  l a  1930-31  to  P .6 in  19^9-50)* th e  

w r i t e r  i s  c o n f id e n t th a t th e  f u tu re  su ccess  o f ■th e  

In d u s try  tap made' w ire  upon im pasting  prodebsed  pine** 

a p p le  o u t l e t s  r a t t i e r  than Hie f r e s h - f r u i t  m arket f o r  

th e  fo llo w in g  re sse n e f  Cl) du ring  the p a s t 'd e c a d e ,  es

p e c ia l ly  s in e s  v o rld  War IX# th e  av e rag e  housew ife in

D epartm ent of Labor# Fufejle H earing b e fo re
S p ecia l In d u s try  G o m lttee  bo* 5 f o r  'tSe furpom  o f r

 f w ,,ri ^ ^ g a f i g

s l r y
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til#  Baited S ta te s  has r a d ic a lly  changed her buying h a b its

when 1® com©a to  th e  p u rch as in g  of p in eap p le s*  Canned 

p in e a p p le  r e q u ir e s  l e e s  .work, I s  m o re .e a s ily  served* end 

i t  n o m i^ l f  l e e e  eaqpenclee* ■ (2) Those p in t  ap p le  growers 

e n g a g e  e x c lu s iv e ly  in  m arketing  t h e i r  f r u i t  th ro u g h  

darner* d « r!te t f a c e  go many' f in a n c ia l  r i s k #  a s  th e s e  

ca ter in g  to th e  f r e s h  f r u i t  m arket. (J ) froeeeeed  

f r u i t *  u n lik e  f r e s h  f r u i t *  can b e  m arke ted  during every  

month o f th e  y e a r  in  q u a n t i t i e s  to meet th e  demand in  any 

p a r t  o f  th e  w orld . *

Two o th e r  m ajor problem© th a t  a r e  c lo s e ly  IntmrvMCm 

w ith  f u tu r e  sxpsnslon  of th e  p in e ap p le  in d u s try  a re  th e  

q u e s tio n s  o f  c a p i t a l  avail&ble f o r  o p e ra t io n  and a change 
in  " th e  lam a te n u re  system . The p ro d u c tio n  o f  p in e a p p le s  

r e q u i r e s  cen tM  tr e b le  mount of o sp ifm l f o r  ls r g e » e e e le  

o p e ra tio n ® . (See C hapter I?* S ec tio n  3 * *X*nd heeds and 
C a p ita l Requirements*1. ) the-p in eap p le  In d u s try  cannot 

hope to  th r iv e  and p ro s p e r  w ith  a la n d  tenure system based  

on fa m e  of 15 t e  25 ouerd&s each . B ated  on ZerrlXla** 

r e p o r t ,  p in e a p p le  farm s most economically and efficiently 
o p e ra te d  a r e  th o s e  w ith  250 or n or#  n u t r i a s  each* Xedmm 

techniques and equipment so necessary fur ejqpaaslftft in 
th e  long run  r u le  o u t  the small-scale o p e r a to r s .  Under 
th e  p re s e n t  economic s t r u c t u r e , most sm all o p era  to r e  

can n o t r a le #  s u f f i c i e n t  c a p i t a l  or a f f o r d  to  w elt n e a r ly  

two y e a rs  to  o b ta in  th e  f i r s t  r e tu r n s  on t h e i r  Investm ents*
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L arge o p era to rs*  ©a th e  o th e r  hand, w ith  n ec e ssa ry  cap

i t a l  mn a f f o rd  to  w att u n t i l  .the f i r s t  crop i s  h e r v e e ta t  

f o r  t h e i r  f i r s t  re tu rn * *  Moreover* l a r g e  o p e r a to r s . ta n  

s e c u re  th e  s e rv ic e s  of e x p e r ts  to  a s s i s t  them In  hand- 

l i n g  t h e i r  p rob lem s. t o  in c re a s e  i a  th e  s iz e  .of p i r n -  

ap p le  fwrs&s would seem a  d e s ira b le  o b je c t iv e  f o r  th e  

in d u s t ry .

to  exhaustive survey should b e  ead e  o f the Main- 

la n d  m arket and the. u n c e r t a in t i e s  In v o lv ed  l a  th e  mar

k e t in g  of f r u i t ,  to  s i t e  one example, th e re  has n ev e r 

been  a t r e a t  a n t eosprshe&aive,.. study  made in  th e  H alted  

S ta te s  to  determine th e  c h a ra c te r  l e t  lo #  of p in e a p p le  

M et d e s ire d  b y  th e  eensneer* s in c e  p in e a p p le  u su a lly , 

beglm® to  d e te r f® f i# e 'm lte ld  a -period j of 12 la . gh^aohths 
fo llo w in g  earning, th e  f r u i t  shou ld  he m arketed a s  rap id *  

! y  a s  p o ss ib le *  .. l a t e r  l o r a t  Sea o f  #enn®d f r u i t  I s  duo, 

l i t  p e r t ,  to  th e  o f f  s o ts  th e  ac id #  t e t i  upon th e  can 

i t s e l f -  In  order to m inim i so t h i s  problem b o th  ea ttners 

end d istribu ter*  dhoald s t r i v e  more c lo s e ly  to  coordinate 
t h e i r  e f fo r t*  In  o rd e r  to  d e v i a t e  any p ro lo n g ed  p e rio d #  

o f  s to ra g e , f i i la  l e  on® o f  th e  most d i f f i c u l t  problem s 

f o r  th e  p in e a p p le  In d u s try  to  so lv e  beoau.ee them  i s  a 

w ide v a r ia t io n  in  se a so n a l a s  w e ll a#  y e a r ly  demand f e r 

t i le  f r u i t .  Hi® maximum demand f o r  • s o l id *  f r u i t  n o r

m a lly  le  betw een November and la ro h j  f o r  Ju ic e , th e  de

mand le  g r e a t e s t  d u rin g  th e  wwm&r m onths. V a r ia t io n s  

o f  seaso n a l demand f o r  p in e a p p le  p ro d u c ts  In  th e  H alted



Bp

S tales, a re  du©* in  p a r t*  to  ©onsunere* buying h a b it a, l a  

w ea ther e o n d l t io n s , and even to  H it oomirrence o f sp t o ta l

h o lid a y s , th e  demand fo r  may so -o aH ed  ^ luxury  food** 

sueh as. p in e a p p le s , I s  d l r e o i l y  a f f e c te d  by th e  p u r 

ch asin g  power o f th e  eon san er a t  any g iven  tim e .

£« Summary aad Conelusloos

1 . th# ©©aaaeraiiil plneappXe^prodaoijig area, o f  

Puerto m oo i s  fMmoontreted p rim arily  ©a the north  ©oast- 

a l  lowlands and ©ontlgaous f o o t h i l l s  between Baysaoa and 

A recibo. In the 195° ©mp year*  i f . f  per oent o f  a l l  

OGaffierci&l p ineapp les h arvested  and 91*3 pa? oent o f  Hit 

t o t a l  far® v a lu e  ware d e r iv e d  fr o *  the P ineapple Area.

a« Frm  an agrenom lo s ta n d p o in t ,  st iff  l e i  ea t s u it 

a b le  la n d  i s  a v a i la b le  i n  th e  P in eap p le  Area to  expand 

th e  oo**orela l p in e a p p le  in d u s try  to  a  maxinun o f  about 

^§#000 onerdas# o r  n e a r ly  te n  t in e s  i t s  p r e s e n t  acreage.

3* By a rea*  ap p ro x im ate ly  91 p e r  s e a t  of Hie t o t a l  

©emm©relaX ©rep i s  o f  th e  l e d  % a n ish  v a r i e ty ;  f  p e r  ©eat* 

o f  Smooth QayoaM; and th e  rem ain ing  2 p e r  © eat, Cafeesoxias.

%* P ineapple p ro im e tio n  re q p ir w  a h igh  peiMMunrda 

investm ent*  ranging . '£*©« fJOQ to  i t ,000* fh e  f i r s t  r e 

tu r n s  ©n ©tgfh in v e s ta e n to  a r e  n o t p o s s ib le  u n t i l  th© f i r s t  

orop i s  h a rv es ted *  ■ o r  a  w a it in g  p e r io d  o f  upw ard; to tw ®  

y e a r s .

5* A verage p iaeappl®  y ie ld s  p er ouerda (ab o u t J00 

© ra tes)  a r e  ap p ro x im ate ly  th e  same fo r  n e a r ly  a l l  l a r g e
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o p e ra to rs  id*© e p e o la l l a t  In  p in e a p p le s  e x c lu s iv e ly . Ml* 

though I t. I s  d i f f i c u l t  to  s u b s ta n t ia te ,  th e  w r i te r  con

c lu d es  th a t  th e  la rg e  o p e ra to rs  r e c e iv e  a l l g h t ly  h ig h e r

f i e l d s ’ ( .fiv e  to  te n  o rg ie s  p e r  ou.erda} 'than  asm'll opera** 

to re*  -■ /  "V ■■: ■ ‘ ; '

6 . Average p in e a p p le  f i e l d s  f o r  a l l  e f a n e ro la l  ,
• £ " ' ■•»-. >

grower# -r^rdl'ets of bifeb Of I lah^id ings * fmye •-> 
oroaood alm ost 50 o r a te s  p e r  onevda d u r in g  th e  p a s t  

deea&o* : ;, ,

7* th e  toafequRoy o f  lo c a l  p in e a p p le ' s l i p  p ro 

d u c tio n  s e r io u s ly  h in d e rs  p o s s ib le  expansion  p f the. 

In d u stry *  Cuban s l i p s * a lth o u g h  f r e q u e n t ly  d i f f i c u l t

to secu rer a r e  always in great donand beoauae they are 
reputed to h*. h e a lth ie r  ami, o e r t  proftuetive than w e t

s l i p s  grown l o c a l l y .

$■* Ranking f  iret a f t e r  eag e r cane and tobacco  in 
ex p o rt v a lu e  o f  cash  crops*  p in e a p p le  e x p o r ts  have a « 9 t  

th a n  t r i p l e d  d u rin g  th e  p e a t  tm  y e a r s .

9* % e  ' f r e s h  f r u i t  & urfe*t'l«  g r e a t ly  l l n i t M  #ta®# 

fo rk  i s  th e -o n ly  p o r t  o f  e n t ry ,  a  g lu t t e d  aarfce t 

in v a r ia b ly  r e s u l t s  when more th a n  15*000 c r a t e s  a r e  

p la c e d  on th e  a u c tio n  b lo c k  In  any s in g le  mefc*.

10. F rogeaaed  f r u i t  o f  h ig h  -q u a lity  Ig  in  g r e a t  

Iwmntl and m a in ta in s  a  f a i r l y  § taM e p r i c e  l e v e l ,  in  

c o n t r a s t  to  f r u i t  o f  low q u a l i ty .

11. fh e  p ro c e s se d  f r u i t  m arket i s  s tro n g ly  I n f lu 

enced by Hawaiian p ro d u c tio n  o f  re ce g n iae d  h ig h  q u a li ty *
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S neeesafu l com petition  In th e  h ig h -q u a lity  aarket and 

p o se ib le  eapaaelori of th e  I n t o  t r y  a r t  dependent to  a

c o n s id e ra b le  d eg ree  on m a in ta in in g  a n t  possibly lazaret** 
lu g  th e  p re s e n t  standards.

I f .  M e t in g ,  sestning f a c i l i t i e s '  a re  a v a ila b le  la. 

Puerto t l e e  to  p rocess an estim ated  115*000- tons o f  p in e 

ap p le eauptelly i tp e a e tn a l  to ta l ,  p rocessed  f r u i t  (based  

on a fivehyedr 'aVorage) 'agoetits ter I s  am than #>*500 to n e , 

o r  ro u g h ly  o n e - fo u r th  of maxlmm o p e ra t in g  cap ac ity *

This Is o ne  in s ta n c e  where lo n g -ra n g e  planning and c a re 

f u l  f o r e s ig h t  e s s  s tre n g th e n  th e  e n t i r e  pineapple in 

d u s try .

13* R ecent e s ta b lish m e n t of a fro sen -eo n een tra te  

p la n t  in  p ro v id in g  a ne* sh a m el fo r  d is tr ib u tio n  and i*  

feegtm lfig to  Rave i t#  e f f e e t  in e t ls u lc t in g  production*

i t .  the 1951 deseed fo r Puerto Rice11 c pineapple 
ejceeedcd actu a l production from 33 to 50 per cent*

If* Reeaase o f sh ip p in g  problems, lim ited marfcet* 

and  a g rad u a l d e c re a s in g  desand f o r  fresh  pineapples#  

f u t u r e  ca&aitsiou o f th e  I s l a n d 13 p ineapple in d u s try  mp~ 
p e a rs  to  r e s t  w ith  th e  p ro c e sse d  f r u i t  o u tle ts .

3 . KeeomaeMed S tip e

m@ fo llo w in g  recommendations r e f e r  to  th e  p in e 

a p p le  in d u s try  a s  a  w hole, and  are n o t t o  he c o n s tru e d

a s  being  d i r e c te d  tow ard e i t h e r  in d iv id u a l  g r o w ls  o r

eaaae rs*  th ey  a r e  baaed  upon f i e l d  work, v a r ie d  so u rce s

o f p u b lish e d  m a te r ia l ,  unpublished su rv e y s , exp erim  ante,
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and s tu d ie s  m&e a v a i la b le  to  th e  w r i t e r  By In d iv id u a ls  

and  groups who have devo ted  many y e a rs  o f In te n s iv e  r e 

s e a rc h  to  th e  p in e a p p le  problem s o f P uerto  Hie©# B ering  

th e  cou rse  o f over th re e  y e a rs  th e  w riter  h e ld  m  l e e s  

th a n  hoo eo n feren ees  a n t  d ls e e s s lo n s  w ith  in d iv id u a ls  

who a re  or have been d i r e c t l y  o r  in d i r e c t ly  eonneetaft 

w ith  th e  p in e a p p le  In io g try *  H eeosnendatlens mud sug

g e s t io n s  a s  to  ways and M ans o f im proving and s t a n d in g
/ ' -

th e  p in e ap p le  in d u s try  were o b ta in ed  fr©« th e  grow er s a l  

#&nn«r, the s h ip p e r , the- d i s t r i b u t e r ,  th e  w h o le sa le r  and 

r e ta i le r# - .a n d  f i n a l l y ,  th e  housew ife , th e  w r i te r ' h&s 

elim inated  the reeonment&tionit th *t he f e e l s  to  he l e a s t  

sound and h as  in c o rp o ra te d  on ly  th o se  which m e rit  f u r 

th e r  in v e s t ig a t io n  and. s tu d y  ;*©#*#& a p a r t i a l  e e lttt ie n  

o f  th e  i n d u s t r y 's  p roblem s.

A gricu l tu r a l  P h ase . 1 . th e  fo re a o s t  problem  In
mmi nm^Bimmmnung

t he mlnda o f  the ooaaaerel&l p in eap p le  grow ers in  P u erto  

E l co is  t h a t  o f how to  in  o r ease  y ie ld s  w ith o u t in e re& e- 

in §  eo«t o f  p re d ic tio n *  She w r i te r  f e e l s  th a t  t h i s  .nan 

b e s t  be accom plished through I n s u la r  o r  f e d e ra l  a id *  

Under eooh a  p roposal#  a  government agency would be 

e s ta b lish ed  f o r  the purpose of im proving th e  p in e a p p le  

.in d u stry  as a  w hole, t h i s  s o - c a l le d  •P ineapple l t -  

seareh  I n s t i tu t e *  would in te g ra te  and eeerd lftate a l l  

o f  th e  re se a rc h  work th a t  i s  c u r r e n t ly  being  done. I t  

would p la n , d ire st#  and conduct a l l  s c i e n t i f i c  exper

im en ts  and in v e s t ig a t io n s  d e a lin g  with p in e ap p le  p ro -  

amotion# processing# and marketing.



2bz

Among the major task* with which the  in s t i tu te  t 

would be fronted include breeding new varieties of p la n ts  

and procuring & sufficient number of p la n ts  fo r  nm  
crops, ii^ roT in g  f e r t i l i z e r  m ixtures ana se a rc h  f o r  a w

ami cheaper sources sore readily available, controlling 
and po&alfely t lia ln tf iiif  pests and diseases, and lrrre*t~ 
I g s t in g  eondltlehs under which hormones end chemical 
w eedkillers -can best b# used, furthermore, f a c i l i t ie s  
would be available for testing and developing new labor* 
sav in g  devises and' equipment. The in stitu te  would r#~ 
port periodically a ll  of i t s  findings in the for© of a  

b o l l  ©tin 9 which would have wide circulation.
2. Host pineapple grower*# over the course of ©very 

f m  years, are rtcpirtd to pvretssee expensive slip s in 
order to plant a new crop* Under present conditions,, 
they  are a t a tremendous disadvantage tioA ihg  imdepead* 

e n t ly  of etch other* Some growers sta a re  p ineapp le  

s lip s  from Cuban growers, whemm others scout about 
Puerto Kieo in hopes of finding other,growers who have 
surpluses of slip s and arc willing to s e ll  than at a 
reasonable pfl*#; Moreover,. in  the past, .especially 
In  years too v e t  or"to e  dry, there wort no surplus 
s lip s  avftilabl#* th ia  l e  one of the basic reasons why 

pineapple production tea fluctuated wo widely during 
the p a st 15 y ears.

the w riter  recommends th a t the In su lar Government 

in a e d ia te ly  take s tep s  to insure a ll  grovers an adequate
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number of- s lip s  eaohyear. t h is  *®y be a eeen p llfeed  In
on® o f  fere® myss Cl) Rent or least land on fee Island 
fo r  fe is  .pOTfeef w  f » t t  predated v ea ld  be ..tmeidfetal 
to f e e  ®T%mrf Ob jeotdve of propagating. slips* f t)  Seek 

a e l  ear ly  d efined  trad® agreement w ith tho Caban or 
Kexlean 9»r«rm oot* preferal& y through fe e  United States 
Departments of state ana Corns®roe, t o  provide a apteifie  
lumber of s lip s , at a given t l sto fo r  a s p e e lf io  p r is e ,  

f e e  Federal government eee ld  render fee island* s pine
apple industry an in va lu ab le  ee rv le e  by using the weight 

o f  i t s  in f le s a a e  to a ssist the Industry ssatire the n oses-  

sary planting material. ( 3 ) P erfeaee slips d ir e e t ly  from 

§®tem and Keadeaii growers*, wife f u l l  approval of th e ir  
reaps©tie#  g o v era u a te*  th e  w riter  view s the seoond 

approach to the process as being the soundest and f e e  

one n e t  l ik e l y  to  prodiioe iM e d ia te  r e a h lte .

3* In  lo n g -ra n g e  p la n n in g , w ith  p re s e n t  eepfeaaie 

on proeeesed f r u i t  ra th er  feam f r e s h  f r u i t ,  th e  lit&netry 

e v e n te e lly  '^ i l l  be foreed  to  s h i f t  from  fe e  Red Spanish  

v a r i e ty  to  fe e  Smooth Cayenne (eo rren tly  very eaeoeeeffcl 

in  Hawaii) o r  to  some h y b rid  y e t  to be developed.. I f  

gtteh a  s h i f t  i s  a tte m p te d  suddenly , however, under th e  

p r e s e n t  eeenentle atm© ta r e , fe e  in d u s try  m ight be de
s tro y e d  ©ompleiely* Safe a ©bangs would have to  ©om© 

.g rad u ally  in  o rd e r  n o t to  d i s r u p t  fe e  preeeeeing te e b -  

n ife e e  and m ark e tin g  etrn etu re  o f th e  in d u s t ry .



%. With a l l  th e advan tages th a t th e Smooth Cayenne 

p o sse sse s  over-1ha'H ad %ftnl§ii* an# m ajo r p re b le e  has 

y e t  to  be  so l v e t ;  to  de term ine  th e  reason  o r  reaee*e why 

th e  Smooth Cayenne w i l l  n o t produce f n t i f  (ratoon) sae~ 

e e e e fu lly  In Puerto ftloe* The w riter  f e e l s  th a t th e  

Smooth Cayenne 's l ip s  im ported  tisna f a r  from  Bewail v ia  

Cuba have 'd eg en era ted  to  each  an e x te n t  th a t they have 

lo s t ;  t h e i r  v i t a l i t y  to  repreteee* The a r t tar  su ggests  

th e  th eo ry  th at the r a te o e la g  problem mmf b e  t e e  e i t h e r  

to  e l  te a t  e o r  t o i l  f  so t o r s ,  o r  a eofetol&*tie& o f  th e  tee*  

T his h y p o th e s is  aould be e a s i l y  p roved  o r  d isp ro v ed  by 

se c u rin g  h e a lth y  pineapple s l ip s  an d  s o i l  sam ples f r e e  

Bewail a n t expert*o u tin g  w ith  them e n t e r  P u e rto  f tte e #e 

c l im a tic  c o n d i t io n s ,  and by shipping l e e a l  s l ip #  and 

s o i l  samples to  Bewail f o r  th e  counterpart o f  th e  ea» 

p e r im e n t.

5. th e  I n s u la r  dov#iw «nt» th rou gh  th e  A g r ic u ltu r a l

Experim ent s t a t i o n ,  shou ld  sponsor t h e  work o f a  tm&  o f  

e x p e r ts  to  go to  Hawaii and sink® a th e re* # *  In v e s t ig a t io n  

o f  th e  p in e a p p le  in d u s try  somewhat s t e l l a r  b u t on a  sraoh 

b ro a d e r  sea l#  than  th e  erne conducted th ere  in  I f t i  by 

th e  fe d e ra t io n  o f  Malaya te v e x m e a t*  in ch  a  a n l e a t l f t *  

group should be Composed o f a p le m !fe r a l eeem amlsts, ##11 

s c i e n t i s t s ,  p la n t  p a th o lo g is t s ,  c lim a to lo g i&t s , mech&ni* 

e a l engineers* and  g eo g rap h e rs , In  t h i s  manor# a co

o rd in a te d  irw @ etlga.tlon m ight be stu d ied  with th e  p u rp o se  

o f  u t i l i s in g  th o se  f in d in g s  th a t  are a p p lic a b le  to  P u erto
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ftl©of g in d u s t ry .  I t  h as  been su g g ested  to the w r i t e r  

th a t the Hawaiian p in e a p p le  Indus txy would be r e lu c ta n t

to accept atioh a group of s c i e n t i s t s  on the premise of 

co m p e titiv e  fac to rs . If  th e  p ro p e r  approach l a  made# 
the w riter fee ls  co n fid e n t th a t the Hawaiian Government 

a t  well sc the pineapple in d u s try  i t s e l f  would be more 
than w illing tc  cooperate In  such an undert a J t ln g .^ ^  

H oreover, the cooperation extended to th e  r e p r e s e n ta t iv e s  

of th e  federation of Malays Government m entioned above le  
s u f f i c i e n t  proof that such a project t*  p la u s ib le .

6 . Should the P u erto  S loan Government d ec id e  to  

take a more active part In the i s l a n d 's  pineapple In
dustry and p ro v id e  Increased s u b s id ie s « secure mors pro* 
d u e t tv a  planting material* expand re s e a rc h  f a c i l i t i e s  to  

combat diseases and peats* end encourage n m  growers to 
engage In p in e a p p le  production,, i t  shou ld  e s ta b l i s h  rig id  
(guot&e ant allotments* #uah c e n ta l  stim uli not be alueft 

■ a t wm t r lc t iz ^  product!bn, 'but would serve to coordinate 
the time o f  planting in order to insure a unitor® flow  

o f  f ru i t  during the h a rv e s tin g  •season , thus ©1 ia inating  
the o « s  on c o a p la la t  o f  snail grow e re  who .have d lffie& ltjjr  

in placing f r u i t  fo r processing during periods of peek 
production, furthermore, under such a system, grower® 
would be encouraged to devote th e ir  best land to pineapple

122»^j p®Tmnti  and u n o f f ic ia l  views would be as f e l*  
low® i ( 1) In general * 1 b e lie v e  1 could say that any group 
from  Puerto  R lea who m ight come to  Hawaii would bo  wef- 
ecu # .*  (emoted fwm  a  l e t t e r  rece iv ed  from s r . H.L. 
Gushing, M ree to r , P ineapple Research I n s t i tu t e  o f  Hawaii, 
Smmwf 2f ,  I f 53 .}
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p*edxietl<m» em i into#!#* o ld ie s  to# e l o a t l f

k n i t t e d  in to  a " in b e le te tio e  orop s t r u t t e r #  a s  a  seait#  

o f  In c re a s in g  d o n e s t ie  f o o t  r e q u iro n e n ts .  tinder sank  

a p la it ,  th e re  would he c lo s e r  f e la t io n s h lp e  toetweea 

.growers , •exam#?*, «ad r###er#to g re e ^ e , Stooto w e ld  to# 

fro® to  © all upon tli# o th e r  for advice and e##i#t#n##* 

Pro##»#itog Fh&se. 1 . Fgx$a$*-the single- £&#t 

im p o rtan t protol®# f e e in g  th e  is la n d * a  p in e a p p le  e«sm m i 

1§ th a t  o f  n p ro d u c t th a t  w i l l  meet h ig h

s te w a rd s *  t h a t  l a  In  c o n s ta n t  demand, end th a t  a t 't to #  

east# time mn. 'to# packed and sold a t  t  profit. Such 

standard®  a r e  c u r r e n t ly  toeing eetetollid tod under th e  

direction of tfe# United Stat#® Xto$&?t9*nt o f  i g r l e n l t u r e  

a t  th # 'r o q m # t  o f  tto# P u erto  S le w  fe rm M & t* -  Tpmm* 
don# p ro g re ss  i t  b e in g  mad# a lo n g  tfel# 11b#,. f o r  #11 

fru it I® toeing nor# thoroughly grated, nor# earefiillf 
p eek ed  and in « p # e t« d r ®ni d i s t r ib u t e d  e n t e r  few er brand#* 

ftoe o*itn«r* are beginning to rea lise  that 
p ro d u c t#  .ew aenft h ig h  p r l# # #  and la#  r  eased  demand, th u s  

In o re a s in g  p r o f i t s ,  . fhi® i s  on# o f th e  p o s t h o p efu l sa d  

mmto progre##!##  s te p *  th u e  f a r  ta k e n  to  e a rn  -th# re p s t# *  

t l o n  o f  f r u i t  p ro d u c t Ion  or m r t t e p i i s o d  q u a lity *

2U th e  w r i te r  reeoaeMM#- th s t  i « e d l a t #  s to p #  to# 

token  to Incorporate a l l  oBBaer# under a single, unified 
f la e t e P t ,  the principal sdnrntsf#s and 4Io#t«#tttt(o# o f  

sntto a plan, art •nuewated i n  Cfcgpter 1?. It statf to® 
added t h a t  the advantage# of a corporate. structure I f



f a r  outweigh the disadvantages. Under aueh a proposed 
unified organization many of the present d if f ic u ltie s  
between canners and grow ers, and between oanners and 
d is tr ib u to r s  could easily be elim in ated . So single 
recommendation le  more lik e ly  to increase the s ta b il i ty  
of the pineapple industry at th is  time. If  such a unity 
should m aterialize, i t  is  not to be expected that the 
growers could toe brought into the corporation  immediate
ly ; such a union w i l l  requ ire time and p a tie n c e . Once 

the processing d i f f i c u l t i e s  ha/re been ironed out, growers 
w i l l  cease to  oppose the plan and w ill Join w illingly .

3. I t  has often been stated  that the pineapple 
Industry is  in d ire need o f a large amount of cap ita l, 
ranging from five to tan million do lla rs , in order to 
improve means of production and d is trib u tio n , and con
sequently a tta in  i t s  rig h tly  earned place In the com
p e titiv e  market, tinder some proposed plans the capital 
would toe proportioned out in lump sums among the in
dividual ■ growers and. oanhera a like . The w riter does 
not agree with th is  school of thought. He fee ls  tha t 
financia l aid' ©ust toe: applied to the industry ;a& a whole, 

not to individual growers and canners. The establish
ment of a to-called;*Pi»eapple Hesearch Institu te*  o r 
the expansion o f  the Insular A gricultural Experiment 
Station would provide a wire far-sigh ted  Investment, 
fo r  a strong and healthy Industry can develop only 

through education, experimentation, research, and
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taps****  tm tm lm m  and  m ethods. th e s e  a r e  the  » o # t 

prom ising avenue® l a  which in s u la r  o r  federal Ocvernaeftt 

# i i  ohoeld fee channeled .

%* fe aiif long-rango planalng t h e r e  meet fee a 
c lo s e  feelexiee between pro da a t  ion  and p ro c e ss in g  o f p in e 

apple® ! enofe doe# not. e x i s t  today . Canning f a c i l i t i e s  

a r e  a m ilm fe lt to d ay  to  h an d le  fm r  t in e #  the  amount of 

f r u i t  t h a t  i s  ao taa lly -fee in g -'p zo eeaeed i i f  o p e ra te d  a t  
mmSmim e f f ic ie n c y .  In  b r ie f *  p in e a p p le  p ro d u c tio n  

eomld fee In c re a s e d  many t in e a  o e e r  w ith o u t o v e r ta x in g  

o r  a re a  r e a d i n g  th e  mtudanatt o p e ra t in g  c a p a c ity  o f  th e  

fa c to r ie s*

fh® s e t t e r '  le  ib ^ h f f ly ' deiw ineed  th a t  th re e  o r  

I t e r ,  w e ll^ eo e ip p td , ^properly  managed# and c e n t r a l ly  

lo c a te d  ;e im »W tes rfejtcld -p rocess i l l  f r u i t  p re d a tM  oa  <

leM''preaeR^y 'svitafele fo r  pineapple production In
th e  n u e w p t e  Areau If'd ®  many da j'5,,D00 euerdae o f  

land  were devoted ex fe le t lv e ly  to the 'growing of .pine
apples* fe w  largo oannofles* operating a t fu l l  capac
ity* would fee capable of proeeoaing the en tire  h a rv es t, 

fhtea streamlined fac to ries  properly managed could re 
done operating e a s ts  fey perhaps 10 to  15 per cent . I f  
thee# fa c to r y  owners and operators pooled  th e ir tech
n ic a l taCffiedg#* labor force.* meohenlc&l equipment# end 

pm rchaslnf c o s ts*  th lo  w o ld  n ot only edd s t a b i l i t y  ^  

strength to  the pineapple industry but would prcvi&e 

g reater return# on cap ita l Invootnont than are at pres
ent enjoyed*
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Harfcatlng P hase . 1 .  F ind ings o f  t h i s  r e s e a ra h

pro J so t su g g est th a t  th ere  I t  euoh to  be done in  th e  

f i e l d  o f  p in e a p p le  m arketing  te ie h  s a y  have  far'*reasfe» 

la g  o f f s e t s  teem a p p lie d  to  the mmplm prob lem  o f  

fu e r to  H ep* I f ,  fo r  example, a  oosrpeismt and a g g re s 

s iv e  p l a ^ p p l e ^ a r k # t i n g  reeearsh  program  were to  bo  

u n d e rta k e n , su g g ested  avenues o f ex p lora tion  might w ell 

In c lu d e  m b read  and eompiwhmMtv* mamlmtixm o f  pim»~ 

appla^cumsitaer t e s t #  .and buying  h a b i t s  in  th e  U n ited  

S t a t e s ,  to o th er  reseereh  pro lo o t  m ight w e ll in  e lu d e  

th e  marketing methods so su«M ssfto ll?  employed by th e  

Hawaiian p in e a p p le  I n d u s try .  S t i l l  another program 

might be lau n ch ed  t e  e x p lo re  te e  m ark e tin g  p o s s i b i l i t i e s  

o f  Western te ro p e , where war and subsequen t M arsha ll 

T i n  lo an s  and Mutual i e o u r l ty  Program lo a n s  have w rought 

d r a s t ie  ehaftgss In  buy in g  hab it® , Mumrous o th e r  r e -  

sea rsh  program®, _ in  a d d i t io n  to  th o se  m entioned above, 

m ig h t  ImiMto': te #  p in # ap # lo  € n & s t i^ r ^ te ,^ # i .e ^  i t s  v o l

ume of o u tp u t td t h in  a n o th e r  s ix  year® , a s  i t  d id  dur

in g  t e e  p a s t  s ix  y e a rs  *.

2 .  th e  w r i te r  concludes te a t  t e e r e  a r t  s e v e ra l 

m a jo r fu n c tio n s  of te e  p r e s e n t  m arketing  s t r u c tu r e  t e a t  

sh o u ld  be s tre n g th e n e d , among te e  most Im portan t of 
which a r e  t r a n s p o r ta t io n  to  te e  fr e sh  f r u i t  market and 

a d v e r t i s in g  in  th e  p ro ce ssed  f r u i t  m ark e t. I f  th e  

p in e a p p le  indmstsgr P lan a  to  oomtismie d ev o tin g  it®  ef
f o r t s  to  am e r r s  t  ie  and  u n s ta b le  f r e s h  f r u i t  m a rk s t,
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immediate steps should be taken to develop greater 
efficiency a t low er c o s t  la  th® movement of f r u it  from 

source to .. consumer* f a r i f f  b a rr iers  mean a b so lu te ly  

nothing If fre igh t and handling b a rg es  more than off
se t the embargoes lspesed on Oub&n and Mexican f r u i t  
entering the mainland market* Hie problem o f In fre 
quent shipping  service may continue to  impede the fresh 
f r u i t  Industry unless the volume imere&see several 
times I ts  present size or com petition from other steam* 
ship lines bring about greatly  Improved conditions* J&- 
though a t present a ir  fre ig h t costs are prohibitive,, 
the time may come when s i r  s e r v ic e  may be p rac tica l.

Puerto Riooi s pineapple industry has yet to r e a l

i s e  and to c a p it a l i s e  on advertising. Hie Hawaiian 
pineapple industry discovered nearly a ha lf century 
ago that a well-planned and conducted advertising cam* 
paign was a " secret weapon* to dispose of unsold stocks# 
to  in crease  demand, and to create new o u tle ts*  r e s u lt 

in g  in g reater output and g rea te r demand* Has w riter ' 
i s  confident that advertising, even on a small scale, 
would more than compensate for the c o s t  involved, es
pecially  for high-quality cut fru it*  Moreover, proper
ly  selected channels of advertising might a llev ia te  the 
problems connected  with prolonged storage and tied-up 
c a p ita l  investment.

In conclusion, the future esp&nsloa of the pine
apple industry in  Puerto Rico is  closely interwoven with
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fh# m m m t®  trends In Hi# i n l f t t  S tates. there 1® a  

rapidly growing deoftnd for pineapple products in th is  
etittatyy, mad there i #  l i t t l e  te*M  t a t  tha t the ra t#  off 

#oii«ias8pii©m w ill t t a f f t i*  in  the fo r  ©stable fu tu re . f li t  
outlook fo r pineapple pm tact#  the world «yr«r appears 
p a rticu la rly  bright* in' a l l  # m b tr ie s  *h«rt standard* 

o f  lin in g  are diet© *n& buying habit# a r t
changing, th i#  open# new tarim n# fo r  the so-called 
*iw oiy fa*de## on# «f which 1# pineapples, fineappl#** 
producing o o m tr lt s  that are willing to pa.uk p ro ta ct#

th a t Hi# m m m ® r  desires, conTlne# .the oofiflomr th a t 
their rrttaet* ar« b e s t , . **dU* #imt t ia #  taqpaai.

t i a a t e l f  'wln o u t .

If- Puerto tit©*© pineapple in m M  l i* ^

within % i next three to' fir#' years, i t  he# great pt*#i~ 
f e i l l t l t #  o f  fetooslftg one o f  the major pinetpple~pr©tat~  

lug cou n tr ies of the world* ta the o th e r  ta ia #  i f  

fr ic tio n , disunity, aa& Im k  of long-range planning 
co n tin u es , the industry #en hop© for no m m  than to 
retain i t #  t .§  p«r eent of the t o t a l  world production.

'fa c ilit ie s  and m*& o w le ts , w ill d*

three m jo r  phases— -agrloultur#,' , and m r ^ '

h ftin g , into m sthgt#* e f f i c i e n t l y  organ lft#ttfli|i;
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A la n d le s s  la b o re r  eowoiQ&ly found In  th e  Interior 
p a r t s  o f  the i s l a n d ,  liio l i v e s  on a  farm , in  ta rn#  
varies f o r  landow ner when needed.

m S » *  A watcrweOrM  u s u a l ly  dry  fo r  a  p o r t io n  o f  Hi# y e a r .

BA&EIQ— Minor o l v i l  d i s t r i c t ,  a  component u n i t  o f th e  
m m lo ip io*

8 R£X*» A s c a le  f o r  s t r e s s i n g  the  s p e c i f ic  g r a v i ty  o f p ro -  
e e s s e d  p in e a p p le  when te s te d  w ith  a B rix  hydrom eter  
c a l ib r a te d  a t  6d°F .

iEOlMilli— A d ig e s t iv e  <ms|*e which h as  th e  p ro p e r ty  o f  speed
in g  up a c e r t a in  chem ical r e a c t io n ,  t h i s  sub
s ta n c e  found, in  p in e ap p le s  h o ld s  g r e a t  prem ia#
In  th e  f i e l d s  o f  m ed ic ine , in d u s t ry ,  and p o s s ib ly  
househo ld  use*

CASSAVA ( M anlhot esonl#fttm )~~ A s ta rc h y  ro o t  crop  form ing an
P u erto  Hi can d i e t ; a l s o  c a l l e d  

m anioc, m andiooa, o r  yuoa.

0 » © fS — S inkho le  o r  w a te r  h o le .

GMfSUfL—* Large su g ar m i l l ,

0 BtE0— m i  o r  knob.

GSOUSS— U.S. g rad e  *B* q u a l i ty  o f s i lo e d ,  t i d b i t ,  chunk, 
cube, f in g e r ,  or cru shed  pineapple t h a t  p o sse sse s  
a  re a so n a b ly  good c o lo r ;  La f r e e  from d e f e c t s ;  
possesses good f la v o r  and o d o r; and i s  o f  such 
q u a l i ty  a s  ,-to sc o re  net l e s t  th an  SO p o in ts  and 
n o t more than  fO p o in ts  by 0 . 3 . s ta n d a rd s .

OHIIiSS— I r r e g u la r  p ie c e s  o f  p ro c e s se d  p in e a p p le , v a ry in g  
i n  s i s e  a n d .th ic k n e s s .

J4 a je r  m ountain  ran g # ,

CHAfS— A wooden box d iv id e d  in to  two com partm ents, w ith
o u ts id e  dim ensions o f  11 by 13 by 36 in c h e s , weigh
in g  nppfoxLaiaijSLy .11 pounds empty and u se d  in  
sh ip p in g  f r e s h  p in e a p p le s ' to  m arket (See F la t#  f i l l ) .

CHOFLAHD— Land from which c ro p s , grown in d iv id u a l ly  o r  in
com bination , a r e  h a rv e s te d ,

Qmm SLIP— ’ B o s e t te  o f  le a v e s  on ap ex  o f  th e  p in e a p p le
f r u i t ;  i f  p la n te d  w i l l  p roduce a n o th e r  f r u i t .
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GHG3H®-- P in ea p p le  th a t  h as  been o u t o r  shredded in to  very  
msa&l p ie c e s .  I f  sugar 1# added# I t  i s  s o la  under 
th e  l a t e  o f  •sweetened#*

© i l l s  (D iced)—  a a a l l  c u b ic a l  s e c tio n s  o f  p ro c e sse d  p in e a p p le
th a t  match i n  el.m  and th ic k n e s s .

A S pan ish  la n d  m easure eq u iva len t to  0*9712 s o r t s  o r  
^3»3©5 sq u are  f e e t .

FAIGS— S .a .  g rad*  #A* Include#  a l l  fan cy  s ty le s  o f  p in e ap p le  
th a t  m eet th e  s ta n d a rd s  e s ta b l i s h e d  by th e  U nited 
S ta te s  .Department o f  A g r ic u ltu re  and s h a l l  n o t sc o re  
l e s s  th a n  90 p o in ts  based  m  co lo r*  f la v o r#  u n ifo rm ity  
of e l s e  'and. shape# etc.*

f t t f f f i  FEfiss CAKJJ— A s o l id  r e s id u e  rem ain ing  a f t e r  sugar*
cans ju ic e  h as  bean p re s s e d  and r e f in e d .
I t  haX4 e.:gr*at prom ise a s  an. in ex p en siv e  
f e r t i l i z e #  in  th e -p in d S p p lb  In d u s try .

FIBGA— Spanish  term  t a r  farm .

F l B t M  { V e rtic a l ■ cuts)*** lo n g i tu d in a l  s e c tio n s  out from th e  
p rep a red  c y l in d e r  o f  p in e a p p le ,

FORESf AMO BRUSH-- F o re s ts  in c lu d e  n a tu r a l  n eed s , p la n te d
t r e e s ,  and  b ru sh  a reas*  F o re s ts  which 
a r e  g razed  by an im als a re  c la s s e d  a s  
pastureland#*

HARVESTUB FORAGE— load d ev o ted  to  th e  p ro d u c tio n  of graasoe
which a re  c u t  fo r  s to ck  fe e d in g  {Marker# 
H eph& ni, Guatem ala# P a ra , G arib# ' -Indian 
Oom, and Sorghum).

IDLE* LAID** Farm land, met c u r r e n t ly  u sed , b u t which shows 
ev idence of previous use o r u se s . In c lu d ed  ( ! )  
farm land  from which no crop was h a rv e s te d  because 
o f  c ro p  f a i l u r e ,  d e s t ru c t io n ,  and u su a l wet o r  
d ry  season  so th a t th e  c ro p  was no t plan tad, and 
(2) farm land  in  fa llo w  f o r  s o i l  improvement and 
n o t used  f o r  p as te r# *

XHPHOVjSP PASftfRfi— F astu rel& nd  which shows ev idence  o f  main*
te a sn e #  by se e d in g , f e r t i l i z i n g #  o r  mowing, 
and c o n s t i tu t e s  th e  m ajor la n d  use*

y IB ARC— A p e a sa n t o r countryman*

lA fS M fS — A group o f  s o i l s  hawing a h ig h  co n ten t of hydrous 
alum ina o r iro n  o x id e , o r  b o th , and low in  s i l i c a ;  
u s u a lly  d#cp~red in  o d o r . Such s o i l s  develop 
b e s t  under h o t ,  m o is t, t r o p ic a l  r a i n f o r e s t  con
d i t i o n s .
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A sharp  k n i f e  ©ommomly In  h a rv e s tin g  p in e 
a p p le s  .

MUIIOIPIO— C iv i l  d i s t r i c t  In  P u erto  E lea  s im ila r  to  a  town
sh ip  In  Hi® U nited  s t a t e s .  Hi# I s la n d  i s  d iv id e d  
I n to  |7  m u n la ip lo a , the l a r g e s t  o i which I s  
Utuado (12% sq« m l.)  and th e  s m a l le s t t C&tarfc 
(7  sq . m l,} . Hi® average sis®  ©uniclpi©  i s  
ab o u t %% sq u are  m ile s .

NATURAL PASfUEE— F a s tn re la n d  o f  v o lu n te e r  g ra s s e s  showing
no ev idence of s e e d in g , f e r t i l i z i n g ,  o r  
sowing# th e s e  g ra s s e s  in c lu d e  t i m e r  mat 
o r  hunch g ra s s e s ,  o r  b o th  In  com bination . 
(Bermuda, K o rq u e ti l la ,  Katojm# and S t. 
A u g u s tin e )*

BQB-PBOBUCflVE LAID— Land having  no c u r r e n t u se  f o r  a g r i 
c u l tu r a l  p u rp o ses  1# C a s s e s  I n  t h i s  
c a te g o ry .

PAPA IE— A p r o te o ly t i c  enzyme in  the  J u ic e  o f  th e  g reen
f r u i t  o f  th e  papaya which may p ro v e  to he  o f  con
s id e ra b le  Im portance a s  a m e a t te n d e r lz e r .

PASTfaaa*- Land Used f o r  th e  g ra z in g  of anim als*

pm FAOtCh— Degree o f  a c id i t y  o r  a lk a lin ity  o f  a  g iven  s o i l  
t y p e . -

f l l A — S panish  name f o r  p in e a p p le .

F ilm  to  B1CSO— In  spa.nl ah means • r ic h  p o r t* ,  Xh 1191, Hie
1 .3 .  Board on G eographic Barnes adop ted  th e  
s p e l l in g  P u e rto  Moo in s te a d  of *Porto lie © * . 
However, th e  l a t t e r  s p e l l in g  co n tin u ed  'to 
ap p ea r in  ttig ilsh  l i t e r a t u r e  u n t i l  19J 2 , 
when f i n a l  app roval o f  s p e l l in g  P u e rto  Rio© 
was pass® d by Congress and signed  by P re s id e n t 
R o o sev e lt.

BAfOOai— A p in e a p p le  c io n  th a t  grows a t  th e  b ase  o f  th e  main 
s t a l k  i n  c o n ta c t  w ith  th e  s o i l

EAfOQM CHOP— A ll c ro p s o f p in e ap p le s  h a rv e s te d  from  o r ig in a l  
p la n t in g  fo llo w in g  the  f i r s t  o r  p la n t  c ro p ,

ROfAflOS PASfUEiS— Land show ing ev idence  o f c u l t i v a t io n ,  o r
belong ing  In  an e x i s t in g  c rop  sequence, 
h u t c u r r e n t ly  In p a s tu re  e i th e r  p la n te d
o r  n a tu r a l .

S I M A -  M ountain ran g e  commonly co n n o tin g  su b d iv is io n  o f  a 
C o rd i l le r a  {dee C o r d i l l e r a ) .
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3-LIC*©— P ro cessed  p in e a p p le  th a t  h as  been c u t in to  a l ie n s  
a p p re x ija n ttiy  a t  r i g h t  a n g le •  to  the v e r t i c a l  a x is  
o f  th e  f r u i t*

SLIF—  A c io n  of a  p in e ap p le  p la n t  growing below th e  f r u i t  
t h a t  1® g e n e ra lly  used* when a v a i la b le ,  in  new plant** 
In g e .

30IL m oD D O tiym  S A t M -  An a r b i t r a r y  r a t in g  b ased  on th e
c a p a b i l i ty  o f  a s o l i  f o r  predtaslng 
a s p e c i f le  p la n t  o r  sequences o f  
p la n t s  under a  given s e t  o f eon-
d ltte M t including eneh fac to rs  as 
mrnmgmmt, r e lie f ,  m i l ,  and 
e lliss t® .

SFttXFIC mm. y a o o u o m m - *  aoU  p r e t o e t i v l t y  in
re feren ce  to the grow ing of pine*  
ap p le s  e x c lu s iv e ly  on such s o i l s .

afMihiUtD^ U.S. grade  *0 * p ro c e sse d  p in e ap p le  must n o t sc o re  
l e s s  than  70 p o in ts  n o r o v e r  m  po in t® * o r  i t  i s  
W holes* * fh# sco rin g  i s  b ased  m. co lo r*  freed o n  
of d e fec ts*  odor* and u n ifo rm ity  of s i m  and shape 
a s  e s ta b l is h e d  by tb s  b.S* Departm ent of A g ric u ltu re

SUCKKIw a  shoo t o f  th e  p in e a p p le  p la n t  which emerges from tb s  
l e a f  a x il , o f  th e  Mother p la n t  and i s  used f o r  p ropa
g a t io n .

TERTXABX— A g eo lo g ic  period , of th e  e a r ly  Cencaoio Ere r e p re 
se n te d  by r e l a t i v e l y  yoitng ro o k s .

TIDBITS— S n a il ,  wedge-shaped section®  of p ro cessed  p in e a p p le  
o u t fro®  s i l o e s  or portion®  o f s lic e® .

Wi.iTI Land p o sse ss in g  l i t t l e  o r  no p o te n t ia l  p ro tec t*
Ivenes® , in c lu d in g  a re a s  o f  mrsh, eermm, erosion*  
e x c e ss iv e  eton iness*  mud b a rre n  rook  outcrops.
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