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I NTRO DU CTION. 

T here are probabl y no produ ct s of th e Ame rica n fa rm that 
have passed so rapidly' from the realm of luxuries to that of 
necessities as h ave fru its. Mo re fru its are bein g used each 
year. T he great middle class is rapidly becoming a frui t con
suming people. Not on ly has demand fo r temperate zone 
frui ts increas ed, but at the same t ime t here has been an eno r 
mous development of the semi-tropical and t ropica l fruit mar
ket s. While the people have been learn ing to regard as neces 
sit ies the apple, pear and plu m, the consumption of bananas 
has .increased and continues to increase at the rate of about 
one million doll ar s in va lue eac h year. Twenty year s ago the 
banan a w as an unfamiliar fruit to many in America. T oday 
several of the Pacific Coast markets with their ab undant sup 
ply of temperate an d sub-t ropical fru its, cons ume a car load 
each of bananas per day. A few years ago the pamela, or 
grap e fruit , was pract ica lly unk now n. Today it is everywhe re 
in Amer ica and its inc reasing consumption is surpr ising eve n 
th e who lesale deale rs . 

T his cfevelopment w hich has been w it nessed w ill cer tainly 
be r epeated in the case of man y tropical fru its now u nkn own 
on the mainland of the U ni te d States. The pineapple has 
only begu n to gain in popula ri ty. The avocado is a rari ty in 
a few mark et s and never reaches most of the la rge cit ies. 
The man go is not known. All these and a nu mb er of other 
trop ica l frui ts w ill certainly make a la rge place for themselv es 
in the Ame rican market s. 

W here will these fruits be produced? The eastern market s 
will be sup plie d by P or to Rico, Cuba, and the tropica l portion s 
of the mainland . There is no place better suite d to supp ly t he 
Western markets t ha n Hawaii. The pineapple business is 
already assuming large proportions here. With this out look 
the H aw ai i Experiment Station has und ertaken experiments 
to determine w ha t fr uits can be successfully, sh ipped and fu r 
t he r to investi gate me thods of packing and shipme nt. T he 

. experiments also se rve to introduce new kinds of fru it in the 
market s. Expe riments have be en conduct ed in a small way 
for several years, which led to the . shipment of several tons 
of fruit in charge of the Horticulturist of the Stat ion. T his 
ship ment was mad e in Augus t, 1906. The plan and r esu lts of 
the experiments are no ted herein. 
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PIN EA PP LES.
 

E XPER I MENT S I N SH IPPING. 

For man y ye ars ve ry heavy losses ' have been exp erienced 
in the shippin g of pin es from Hawaii. R ecently th ese losses 
ha ve g rea tly increased and there ha s be en a g row ing'tendency 
to can the greater part of th e crop. Some companies have 
g-iven up th e shipping of the fr esh fruits and others ha ve been 
serious ly considering th e same step. The Station has under
t ak en a st udy of the caus es of th ese losses and ha s sought 
remedies. ., . 

An experi/pen t w as undertak en in shipp ing the fruits packed 
accord ing tp. different methods, treat ed in var ious .w ays, and 
subject ed to, the same conditions as other fruit s in transit. 
T he stock was purchased from two of the leading g rowers , 
part of it coming from th e lower or dark colored soils of the 
Wahiawa r egion and th e r emainder fr om the high er lands 
wh ich ar e red .in color. The fruit w as under the careful super
vision of th e Station from the time of gathering in th e field to 
unpacking at it s destination , with th e exception of lot 565-569, 
th e packing of which w as supervi sed by Mr. Byron O. Clark, 
a we ll known and very careful growe r and packer . The fruits 
of this lot were gat he red on July 29, pl aced on their crowns 
in the packing-h ou se an d packe d J uly 30. All the othe r frui t s 
were gathered July 29, packed the sam e day and on the fol 
lowing morning w ere shipped to Honolulu. Nearly half of th e 
shipme nt as indicated in tables I and VI w as taken to t he 
U. S. Qua ra ntine W harf and there subjected to fumi gation with 
formald ehyde g as . On July!31 all crate s w er e placed on board 
th e S. S. Ala me da in various decks as also indicated in tables 
I and V I. The ship sa iled on the morning of August I and 
arrived in Sa n Francisco on the afternoon of Augus t 7. The 
fru it .was imm ediate ly r em oved fr om th e ship, taken to the 
ferry and sh ipped by rail to P ortland, Oregon. As this route 
leads through the Sacrame nto Valley and th e weather w as 
exceeding ly warm, the test for th e fruit w as a most severe 
one . The shipme nt a rr ived in Portland August 9 and an 
examination was begun at once. 
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F RU ITS F ROM LOWER LANDS. 

Th e Causes of L oss. 

It is not to be suppose d that any single cause is wholly 
responsible for the heavy losses which t he pineapple shippers 
have experienced, but rather there are a combination of causes. 
some of which must be re moved by th e growers and shippers, 
and so me by. the st eams hip companies if the highest success in 
shipping is to be a ttained. I n June, r900, the writ er visiter! 
the plantations a t -Wahiawa to determine if possib le some of 
t hese ca uses. It was discovered that. pineapples were decay
ing while still green and unfit for use, the probable cause be iug 
the presence of a pa rasitic fungus. Specimens were submitted 
to D r . N. A . Cobb who made a st udy of them and found them 
infested with a fungus which is common upon ca ne in t he se 
Islands and which g ive s r ise to the disease known as the 
"Pineapple disease" of sugar-cane.' T his fungus, Thielaviopsis 
ethaceticus W ent, was afterward repeatedly found upon fer
menting pi nes . (Plate 1.) It sho uld be said in passing, that 
this disea se appears to "have r eceived its name not from having 
be en firs t discovered on pin es but from the fact of its produc
ing in ca ne an odor of de caying pineapples. 

Sinc e th is is in all probabi lity a very potent cause of loss in 
t he shipping of fr esh pineapples, it was det ermined tha t 
m et hods should be so ught to bring ear ly re lief to t he shipper s 
by devi sing 'methods to prevent t he progress of the di sease 
in the fruit while in transit. Other methods should be sought 
to stay the progress of th e troubl e in the field, but methods 
for treatment of th e fru it to destroy- the fungus spores have 
demanded first consideration. The use of a 3 per cent. solution 
of comm ercial formalin ( 40 per cent. formaldehyde) as a 
m edium in which var ious kinds of frui ts might be dipped to 
delay decay has been suggested and tried at least in lab ora tory 
ex pe r im ents a t K ew1 and is reported to have been quite suc
cessful in the case of some fruits. Preliminary experiments 
w ith this solutio n for pineapples w ere tried at the Hawaii Sta
t ion but the results w ere not sa tisfactory. This treatment 
re sulted in a shrinkage of the segments of the fruit or the 
" eyes" as they are commonly ca ll ed, which deformed the frui t 
more or less. It was conceived that fumigation with form al

1 J. G. Smith, Press Bull etin , NO.9, H awaii Experiment Stat ion. 

1 j ourn. Bd . Ag r. ( London) , 12 ( 190S) No. s, p. 30S. 



Piat e [-Pineappl e destroyed by Thielaviopsis ethaceticus Went , 
Pho to . by Dr. N. A . Co bb. 
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dehyde gas might be eq ua lly or more effective and could be 
applied much mor e economically . Some pre lim inary experi 
ments with this m ethod of treatme nt wer e carried on t hrough 
t he cooperation of the U. S. Public H ealth an d Marine Hos
pital Service, s inc e th er e was no equipment a t t he station for 
carrying on this wo rk. These ex pe r im ents though on a ve ry 
small scale, resulted in consider ably prolon ging th e life _If 
the fruit and led to furth er ex pe rime nts on a much lar ger 
scale. 

With this fungus as a probable cause of sev er e losses, any 
practices which would tend to spread the spo res or make in
viting points of entra nce for the same on th e fruits would 
greatly in cr ease the difficulty. It is custo mary w ith some of 
t he ' shippers to pull off th e bracts which suh tend the fruits, in 
p reparing t hem f or shipme nt. T his produces sligh t abras ions 
a t the base of the p ineapp le w hich make a mea ns of en trance 
into th e fruit for th e fungus spores. Experiments were there
fo re tried to de te rmine w hethe r this reall y! occ urs. A nu mbe r 
of packages of fruit marked 500 to 509 'as indicated in tabl e I 
we re prep ar ed by cutting the bract s at a cons ide ra ble distance 
fro m the fr uit instead of pulling them off . O therw ise rt he 
packing an d tr eatment was the same as that g ive n to lot 

545 to 554· 
A large proportion of th e decay an d fer men tation appea rs 

to have its or igin at th e base of th e fru it (Plate I ) and mav result 
fro m the spores hav ing found entra nce through the stem where it 
has been cut . These cut surfaces often keep moist for man y 
days and in some cases never become dry. The stems which 
are cut long appear to dry mo re read ily tha n those cu t short. 
F ifteen sma ll crates of fruit w ere gathe re d and pack ed with 
t he ir stems cu t 20 to 3 in ch es from the fruit. These are' 
marked 510 to 524 in t abl e 1. O th erw ise th ey received th e 
same treatmen t as lot 545 to 554. The len gth of stem in ord i
nary. practice is about 1)4 in ches. It has been suggested .tha t 
fru its be placed on thei r cr owns and all owed to cure for a day 
or two before packi ng. This mat ter also was tested by allow
ing th ose designated lots 565 t o 569 in t abl e I , to re main <IS 

indi cated in the packing-hous e for about 24 hours. If other 
lots could have been left two and three days resp ect ively a 
be tte r test of t he advantages of this method might have been 
made. O the rwise the treatment and packing were the sam e 
as lot 545 to 554, used as a sta ndard of compari son. 
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T he use of paper as wrapping materi al fo r fr uit of all kinds 
has becom e ve ry co mmo n, in fact is of almost univer sal appli
cation. Pineapples a re sh ippe d fr om Fl orida with a wrapping 
of heavy paper , a lt ho ugh this practice has not as ye t b een 
fo llowed in Hawaii. There are several adv an tages which may 
be claimed for it. . It tends to prev ent a fr ee distributi on of th e 

spo res of any fungus from fruit to fruit and prevents slight 
moisture fr om one fruit getting to the a djace nt one. In the 
case of p ine apples , a fu rther adva ntage isin th e much brighter 
and mor e attrac t ive colo r a t tained by wrappe d fruit . Certain 
packages the refore we re wrappe d in paper , bein g closed at th e 
base and pressed as close as possibl e to the crown. Since th e 
fumigating could not b e do ne at th e plantation , certain other 

pa ckag es, marked 535 to 544 in table I, w ere wrapped in p aper, 
bu t th e end s we re left ope ri that ther e might be thus a fr e zr 
access of the fumes of formalde hy de in treatment. O therwise 

both of these lots we re as lot 545 to 554. 
The r ela tive m erits of liay and exc elsior as a packing mate

ri al have been somewhat in dispute. T he packages in dicat ed 
in t abl e I we re packed w ith ha y w hich is gathere d in th e 
neighborhood of the plantation s and w hich is com mo nly used 
in packing. The same number of crates was packed in an 
exact ly simila r manner exc ept that excels ior wa s used instead 

of hay. These ar e marked 545 to 554 in tabl e I and represent 
in other resp ects also the methods in common use at the planta
t ion w he re the frui t was obtaine d, and may therefor e b e taken 
as a check or standard of comparison for the other methods 
of packing and trea tm ent. Hay is the packing material in ge !1
eral use in shipping H awaiian pineapples . 

Since a con sid er ab le part of the losses of the past app ear to 
have be en du e to th e shipping facilit ies , a te st w as made of 
th e different decks of th e ship to determine where th e frui t 
carries best. .In this work we had the careful cooperation of 

the Oc eanic Steamsh ip Company and the captain and officers 
of the s teamship Alameda. Fruits w er e stor ed on the main 
deck, in the 'tween decks and in the orlop deck as indicated 
below. (Tables I and IV ) . 

T he detailed r esult s of the examinat ion of the fruit fr om 
the low er field s are ind ic ated in ta ble 1. 



-- ----

"
 " 
C
5:
0
e

- - ---- - - - - - - - - - - -- - - - - - -- -- --

.

.

.

II 

TABLE 1. D etailed results w ith fl'uit [rom lower fields. 

in "1 r<Z R ESU LT S ON E X AMIq- c 0!' n3 NATIO N I N P ORTLAND 

" 
0 

8-" e
eiq' 0' 

'<l '<l GRE E.N R IPE
 0..n n MA NN E R OF PACKI N G. ETC, '" c 
". "". ~ V'l - --

". (f) (f)IIQ C" IIQ" ;:;' 0 0 
::: ::: 5:'" '" 0~ " " " 0.. 0.. e 

e 
0.. 0.. " 

500 8 /30 Bracts c~~t, 
501 " " 
502 " " " 

not pulled 
" " .. " 

" 

F . 
" 
" 

T . D. 
M. D, 

" 

3 
3 
3 . . .. . . 

5 
5 
5 

., 

503 " " " " " " " 3 5 
504 
505 
506 

" 
" 
" 

" 
" 
" 

" 
" 
" 

" 
" 
" 

" 
" 
" 

' . .. 
. . 

" 
N . 
" 

" 
T. D. 
M. D. 

2 
1 

5 
6 
7 

1 
1 
1 

507 " " " " " " " 5 1 2 
508 
509 

" 
" 

" 
" 

" 
" 

" 
" 

" 
" 

.. 
. . .. 

... " 
" 

" 
" 

1 
1 

7 
7 

r 

510 6 /30 L~ ~l g st ~~n s 
511 " . . .. 

.. .. 
... 

F . 
" 

T. D. 
M. D. 1 

4 
4 

2 
1 

512 " " " .. . . . " " 6 
513 
514 

" 
" 

" 
" 

" 
" 

.. ... 

.. ' " . . . . . 
" .. " 

" 
2 
2 1 

4 
2 1 

515 " " " .. " " 1 5 
516 " " " .. ..... " " 6 
517 
518 
519 

" 
" 
" 

" 
" 
" 

" 
" 
" 

.. 
. . 

. . ... 
. . 
.. 

. . 

. . 

" 
N . 
" 

" 
T . D. 
M. D. 

1 
1 
2 

5 
2 
2 

1 
3 
2 

520 6 /25 " " .. .. . . 
521 ,. " " .. 
522 " " , .. .. .. .. ... .. .. 
523 " " " 
524 ,. " " 
;;25 " In paper, ends closed , 
526 " " " s , " ', , . 

" 
" 
" ''' I " 
"" 

F . . , 
" 

" 
" 
" 
" 
" 

T. D. 
M. D. 

3 
1 
1 
2 
4 

1 

3 
4 
4 
4 
2 
2 
4 

1 
1 

4 
1 

527 " " " " " . . " " 4 2 
528 
529 
530 
531 
53~ 

" 
" 
" 
" 
" 

" 
" 
" .. 
" 

" 
" 
" 
" 
" 

r , 

" 
" 
" 
" 

" 
" 
" 
" 
" 

.. 

. . 
. . 

. . 

" 
" 

N . 
" .. 

" " , 
T . D. 
M. D. 

" 

1 

1 

5 
5 
4 
4 
2 

1 
2 
2 
3 

533 " " " " " " " 5 1 
534 
535 
536 
537 

" 
" 
" 
" 

" " " 
In pap,er , ends 
" " 
" " " 

" 
op~n 

" 

.. 
. . 
. . . . . .. . .. 

" " 
F. T. D. 
" M. D 
" .. 

1 3 
4 
4 
6 

2 
2 
2 

538 
539 

" 
" 

" 
" 

" 
" 

" 
" 

" 
" 

" 
" 

" 
M. D 1 

5 
5 

1 

540 
541 

" 
" 

" 
" 

" 
" 

" 
" 

" 
" 

.. 
.. 

... . . N. T . D. 
" M. D. 

1 3 
5 

2 
1 

542 " " " " " .. . . .. " " 1 4 1 
543 " " " " " " " 3 1 2 
544 " " " " " .. " " 1 3 2 

1 The first nu mber in the expression "8130" repre sent s the number of 
fruits in the crate ; t he second figure, th e approximate weig ht of the fru it. 
Thus 8130, indicates that there ar e eight fru its whose combined weight 
approximat es 30 pounds. Th e indi vidu al frui ts therefor~ weighed a little 
less than 4 lbs. 

2, Those mar ked "F" received the for maldehyde fumigation. Those 
marked " N" did not. 

3 T . D. ' tween decks. M. D. main deck. 
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T A BLE I-Continued. 

(fl

.;; 0 R ESULTS ON EXAM I z 'T1 e
!' " o3 NATION I N P O R T L A N D 
0 " ;q' ~ 

" 2- o' -o -o ~ 
~ " S' GREEN R I PE .,.,. MA N NER O F PA CKI NG, ETC. c,

~ 
". " (fl ' ---
"l "" C
(fl (fl 

f1> " ;;. 0 0 '" f1> 
~ e a ~ e 0 " 0 c, c, " "" " " " - - -- - --- ------------- -- - - - --

c, 
-- "" 
-

S45 6 /25 As usual. with excelsior . . . . . . . . . F. T. D. . .. . . . .. 4 2 
546 " " ., " " . . . . .. ... " M. D. . . . . .. . 1 5 

"547 " " " " " . . . . . . .. . " 1 . .. 3 2
 
5 48 " r , " " " . . . . .. . . . " 3 . . .. 2 1
.. " .. " 
5 49 " " " . . . . .. . . . " " 1 .. .. 2 3
 
550 " " " " . .. . . . . . N. T. D. .... ... 2 4.. .551 " " " " . . . .. . . . . " M. D. 2 . . . . 4 . . . 
552 " " " " " . . .. .. . . . " " 1 . . . . 2 3
..55 3 " " " " . .. . . . . . . " " ... . . . . 3 3
 
554 " " " " " . . .... ... " " 1 . . , . 3 2..555 " " " h ~y . .. .. . . . ... . .. . F . T. D. .. . . . . , . 5 3..556 " " " .. . . ,- . . , . .. .. .. " M. D. . . . . . . 7 1
 
557 " " " " " . . . . . . .. . . . .. . . " " ] ., , - 6 1
 

et t ,558 " " " " . . . .. . .. . . . . . .. " ] . . . . 5 2 .,559 " " " " " ..... . . .. .. . . . . " 1 . . . . 3 2
 
r ,560 " " " " , .. ... .. . . . . .. .. N. T. D. ] . . . . 1 6
..561 " " " " " . . .. , . . , . . . . . . . M. D. 6 .. . . 2 .. . .,562 " " " " .. ... . ... . . . . . . " . . . . .. . 4 4 

563 " " " " " .. . . , ... . .. . .. . " 3 .. . . 5 . . . 
564 " " " " " . . . .. . . . . . .. . . . " 1 . . . . 4 3 
565 " Ex celsior, cured one day . , . " . . . . T. D. 1 .. . . 5 2 
566 " " " " " . . . . ... . " 2 . . . 2 4 
567 " " " 

,., 
" . . .. . .. . M . D. 2 . . . 2 4 

568 " " " " " . . . . . . . . " . . . . .. . . 4 4 
569 " " " " " .. . . . . " 1 . . . 4 3 

, 

These resul ts have been brought t ogether 111 more concise 
form in the foll owing table : 
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TABLE II. S U1'mnary of results with fruits from low er fields. 

...,(Jl"rI r t1 ro _.c 0 0 0c ~ m ~ ~ ina ::l _m ' m 
aq' 0. · eo. "'1'""' :;0.c (1)

~ ~ (1)
MANNER OF H AN DLI N G AND (1) 

0 a g 0.Lot No . cPN C KI N G 
(') 
(1) 

0. 

I~ ' : · :to::I 0..0 
_ P>l::l ~ ~ 

I 
0< 0 
~ O 

. 0 '""' 

I 

1 40 1 2 . 5 7 .5 175.;g~ ~~ ;g~ : Br~~ts C,l~t, I;?t pU,I,led : : : : : : : : : I ~.~ ~~ 
1 

4 40 1 0 I.. .. .... 
510 to 517 . Lon g stems F . 43 6 49 12 .2.4 .4 26. 6. 
518 to 524 . c, " N . 35 7 42 116 .6;.. . . .. .. 

525 to 529 . I,? pager, e ~~ds cl~~ed . . . . . . F . 22 8 30 ·26 .6 6.720 .2. 
530 to 534. . N . 20 10 30 133 .3 .

I ; 

535 to 539 . ~I; pager, e,~ds o~.en ' . . . . . F. 25 5 30 16 .616 .7 50 .2. 
540 to 544 . . N . 20 10 30 33.3 . 

545 to 549 . As usual , with exce lsio r F. 17 13 30 43 .3 . 
550 to 554 . : , " " " N. 18 ] 2 30 40 . - 3 .3 - 8 .2: 

555 to 559. ~s uS,I~ al , v.; ~ th ~~ y . . . . . . . . . . . F . 29 9 38 23 . 1 9.4 29 .
 
560 to 564 . . N. 27 13 .40 32.5 . .. .....
 

T otals for fumigated stock 175 422]7 19 .3 7 .1269 
" " unfumiga te d stock. . . . 156 56 12] 2 26.4 . 

565 to 569 . Cured one da y . . . . . . . . . . . . . . . 23 17 40 42.5 .
 
1 

1 F.=fum igated stock. 

2 N.= stock not fum igated. 

Segregating th e fumigate d and unfumigated stock for pur
poses of comparing the relative ad vantages of the different 
types .of pa cking and pre vio us treatment, and placing first the' 
lot which may be r egarded as exemplifying the methods which 
have been pursu ed in common practice , we ha ve th e following: 
table: 

http:types.of


--------- --------- ----- - ----
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T ADLE III. Comparison of me thods of packing. 

FUM IGA TED UNF UMIGATED 

STY LE OF PAC KI N G Loss Loss Loss Loss 
R educed Reduced 

0/0 0/
0 a / a 0/0 

As usual, in exce lsior .. ... ... . , . ... 43 .3 .. . 40. .... . 
- - -

" " " ha y . , . . . . . - .... .. .... 23.1 46.7 32 .5 18 .8 

" " but brac ts cut _. .. . . . . . . '. . 2 .5 94.3 10. 75 . 

" " " long stems . . ... .. . . . . 12.2 . 71 .9 16 .6 58 .5 

" " in paper with ends closed 26.6 38. 6 33.3 16.8 

" 

" 

" 
s , 

" " " " ope n . . 

cure d one day . . . . . . .. . . . 

16.6 

. . . . 

64. 

• • • • o • 

I 
33.3 

42.5 

16 .8 

-62 
J 

COM P ARISON OF RES ULTS. 

It mu st be noted III the above table that th e results recorded 
in the se cond, third and following lots ar e not comparable w ith 
each ot he r, but only w ith the first lot. E ach lot w as packed 
like the first lot except in the one particul ar indicated. Ther e
fore all comparisons are made w ith th e first or check lot. 

Excelsior versus hay as -a m ediwn» [or packing. The experi
men ts show qu it e unexpected results in resp ect to th e relative 
value of hay and excelsior for packing m ateri al. It will be 
noticed by re ference to table III that both the fumigated and 
un fumigat ed stock ca r r ied mu ch better in hay than in excel
sior . In the case of the fumigated lots as high as 46.7 pe r cent . 
of th e loss in ex cels ior was saved in th e fruit pa cked in hay 
and in th e urifu migat ed lots 18.8 per cent. Why this should 
be is not cleat'. Excelsior is clean and mi ght be expected to 
be as fr ee from infecti on as any pac king material w hich could 
be procured. It has been used in the packing of apples in the 
East for trans-Atiantic shipment and no ev il re sults have be en 
r eported. . It is possibl e that the mu ch larger qua ntity which 
is used may be the cause of the apparent ad vantages of hay. 
T he hay being much che aper the pa cker s use it ve ry fr eely, 
fillin g all spaces between the fruits. In using excels ior the 
packing is no t so ti ght but it is not at all impos sible that the 
excelsior is in its elf injurious as the ab ove results wo uld appear 
to indi cate. The result s of the expe rime nt, how ever , aresuf



ficiently m ar ked to sugges t t he iinp ortan ce of fur ther exper i
me nts in the us e of these two packing materials . 

Cutting the Brac ts. The results h ere ' a re ,most pronoun ced. ' 
It w ill be noti ced that in th e fumigated sto ck, the ve ry heavy 
loss of 43.3 per cent. in the check lot was r edu ced to 2.S per 
cen t . in th e lot which had exact ly the sa me packing and treat
ment in every resp ect except in the matt er of the rem oval of 
the bracts subtend ing the fruits. This represents a differ en ce 
of 94.3 per cen t . of the total loss of the sta nda rd ch eck lot. In 
the unfumigated stock the loss was Yo per ' cent ., this b eing , 
is pe r cent. less th an that of the check. In both fumigated 
and un fumiga ted stock th erefore th e results are very marked' 
again st the practice of pulling off the bract s. 

L ong S tems. H ere there appear s to have been a marked dif
fer en ce in favor of the fruits w hich were cut w ith lon g ste ms . 
T his appears pe rf ectly reason abl e and might be ex pected sinc e 
the moist surf ace near the base of the fruit, w he n the ste m is 
cut shor t , wo uld furni sh a most i nv it ing medium for the propa
gation of the fungus w hich destroys the pin eapple. It w ill he 
claimed by the packers that long stems are inconvenient in 
packin g and th at a much larg er cra te wo uld be r equired, neve r
th eless the pri mary aim mu st not be convenienc e in pack ing , 
or even econo my of space, but rather to ge t the fruit t o the 
m ar ket in good condition. H en ce if future results sho uld be at 
all comme nsura te w ith those of the present ex per imen ts the 
sa ving would abundant ly just ify ve ry gre at inc re as e in the 
cos t of packing. A s a matter of fact, how ever, t he size of th o: 
cra te need not be greatly in cr eased, not mor e than two or 
three inch es being added to one dim ension . 

Wra.pping in Pap er. T he fr uits wrapped' in paper .with th e 
ends closed 'and th ose with the ends open, carr ied with iden
t ically the sa me per centag e of loss in the case of un furrii gated 
stock, nam ely 33 r-3 per cent, In this t here was a re du cti on in 
th e loss from that of th e che ck lot of r6.8 per cent., du e appar
E.11 t1y to the use of wrapping . R eferring to the fumigated 
stock it w ill b e obs erve d that th e loss was m uch g rea ter in th e 
case of the fr uit s w rapped w ith paper wi th the ends closed 

. t ha n w ith tho se having the ends ope n. Thou gh the fumes of 
formalin are exceedingly pene trating it is reasonable to sup 
pose th at there wou ld be fr eer ac cess to the fruit when th e ends 
of th e w rapping are left open and particul arly so when the 
fumigati on is continued for only a short ' t ime. T he results 
th er efor e indica te that if frui ts ar e to b e wrapped, it should be 
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after the fumigating process is completed. In the case of both 
fumigated an d unfumigated stock the figures in dicat ed a ve ry 
appreciable advantage in favor of w ra pped fru it. Anot her 
advantage whi ch is not indicated in the figures, li esin th e ve ry 
much be tter color attained by the w rapped fruit. The pap er 
used should be qu ite heavy ; a light thin paper breaks too 
easi ly . The F lorida pack ers use a glazed pa pe r ra th er than one 
of rough fin ish.' W rapping also protects the fru it fro m infec- . 
ti on w it h spo res from other pineapples or w hich may be lin ger 
ing about the dec ks of the ship. 

Curing the Fruit. The cur ed fruits which remained twenty
four hours in the packing-house pre vious to packing , app ear to 
have shown a very slig ht disadvan tage in this method of pack
ing. So fa r as t he fungus is the ca use of th e losses it is to be 
sup posed tha t' the drying of the ste ms wo uld lessen the oppo r
tuniti es for the progress of the disease. If however the drying 
or curing process proceed s in the packing-hou se which has not 
been fumiga ted, it may offer the best possible opportunity for 
infection fro m the spo res w hich would be numerous in an un 
fu migated packing room . W hile this ex pe ri me n t can b e re 
garded in no sense as conclusive proof of t he disadvantage of 
curing , it is certainly safe to say in view of our present knowl
edge of the cause of decay t hat if curing is to r esul t i n an y 
gain it mus t be car ried on in a sc rupulous ly clean pack ing 
room or in th e op en sunlight. It would be interesting and 
profitabl e to car ry this ex perime nt fu rther by allowing separ
ate lots to rem ain two or three days resp ectively . Such t ests 
should be carried on in connection wi th the experiments in 
fum igation . 

RE SULTS OF F UMIGATIO N. 

R eferring now to t abl e II it w ill b e observed that ap proxi
m at ely half of each lot packed in a g ive n manner was sub
jected to the process of fumigation with fo rmald ehyde ; t here
fore lot Sao to 504 is compara ble w ith lot 505 to 509 ; lot 510 
t o 517 w ith lot 518 to 524 and so on. In every instance except 
lots 545 to 554, it will be noti ced that there has been a ve ry 
con si derable r edu ction in the loss in the case of fumigated 
fruit, varying fr om 20.2 per cent . to 75 per cent . in th e diff erent 
lots. Co mparing lot 545 to 549 with lot 550 to 554, th e r esults 
are practically: negat ive and may be regar ded as one of the 
ex ception s w hich almost al ways occur in a se r ies of t ests. 

H . H . H urne, Florida Agr icultural Experiment Stat ion, Bulletin 

No. 84. 
1 
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With a ve ry pronounced advantage in favor of fumigation l1l 

the case of all the othe r lot s the evi dence is ve ry strong that 
the progress of the development of the fungus was ar rest ed by 
this process . The large saving in the loss can not be re ga rded 
as incidental. The evidence is the mo re strong because of at 
least two un avoidabl e factors which would tend to minimize 
the result s. First the fumigation was not pe rfo rmed until 
after the frui ts had been gat hered 24 to 30 ho urs, thus afford 
ing sp ores of the fungus an opportunity to ge rminate and send 
mycelial into the tissue of the fru it before treatme nt. 

FRU I TS FROM THE UPPER OR RED SOILS . 

T he fru its fro m the upper or red so ils were ga thered the 
same day and under conditions sim ilar to those under w hich 

. t he pines fro m th e lower fields we re gathe red. The details of 
packing, treatment, location in sh ip and the r esults of exam
ina tion are indicated in the following tabl e : 

T ABL E rv. D etailed results wi th fruits f rom upper or red soils. 

pO c 0 R IPE? ();; §. e;.8.. oq8.. MANNER OF PACK ING e;. o' U1 C>-0 0 0"d o' 0pO 
() 

pO C <J> 
() 0 0 0 

pO : ~ 0. 
0 

;;;" ;;;" C 
,etq S· c, 

(1) etq 

650 7/29/06 Grass in bottom only. Pap er 
on ea ch fruit. H ead ed un -

~ . O . D .2 38 2 

der pressure . . . ... .. .. .. .. . i 
Grass in bottom only. Pap er F . O . D . 35 2 

651 " on eac h fruit. Headed un
der press ure . . . . . . . . . . . . . . . 

As usual . lYIuch g rass arou nd N . O. D . 1 · . 28 1 
652 " eac h fruit .. .. . . . ..... . . . . . 

653 .. As usual . Much grass aro und 
eac h fru it . . . .. .. . . . . . . . . . . 

F . O. D . 1 · . 28 1 

654 " In g rass . . .. ..... . . . . . . . .. .. N . M. D .3 . . .. 5 1 

655 " " " ...... ..... . .. .. .. .. " s , 1 . . 4 1 

656 " " " • • _ •• • 0 • • •••• • • • • • • • " " .. · . 5 1 

657 " " " .. . . .. .. . . . . . . . ... - . F. " 4 .. 2 

658 " " " . . . . . . . . .. . . . . . . . . . . " " 4 .. 1 1 

659 " " .. . . . . . . ... . . .. ..... .. 
" " . . · . 5 1 

1 The vegetative par t of the fungus. 
2 Orlop Deck . 3 Main Deck . 
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The details of th e above are brought tog ether in more con
cise form for study' in the foll owi ng table: 

TA BL E v. SU111ma:ry of results wi th fruits from upper or red soils. 

r- r' >rj in C >-3 '"0 t;ll r' 
0 c: 0 ;:l 0 <1> 08, () c: Ul .... 0 -' 

Ul 
() ~~ Ul

qq' ;:l 
c: <1>e;. 0 EZ o, >rj .... :;>;:I 

;:l c, Il' 
0 s e;. ;:l 8- c g <1>a () o, 

S' ;:l 
(JqMAN N E R O F PACK IN G , E T C . _ . <1> 
<1> 

() 
c: 

a~ :i' <1>Ul 8, o,;:l" s >rj -6' r' ;:l ll' ~ 
Ul 
0 

·· <0 I 0 

~ · .... 

~]-I~651 L a r g e c I' a te . F ru it s O.D. I F . 2 37 2 39 
wrapp ed in paper, hay in 
bottom o n l y. H ead ed 
tight aga inst fruit . ,. - . . I 

650 L a r g e c I' a te. Fr uit s " N. 3 38 2 40 5 . I_I.... 
wrapp ed in pap er, hay in 
bottom 0 n I y. H ead ed 
tight against fruit . . . . .. 

653 No paper. Much hay. E ach O. D . F . 29 1 30 . . . . 
fruit wrapped in hay .. .. 3 ' l " 

652 No pa per. Much hay . Each " N . 29 1 30 3 .3 .. . . . . . 
fr uit wrapped in hay ... . 

657 Small cra tes . In hay in M. D . F . 16 2 18 11.1 5 .533 ,2to usual manner . . . . . . . . . .659 
, I 

654 Small crates. In hay in " N. 15 3 18 16 6 .. .. .. .. 

usual manner . . . . . . . . . .656 
to 

I I 
1 Orl op deck. 
2 Fumigated. 
• Nat fumi gat ed. 



COMPARISON OF RESU LTS. 

Formaldehyde Fumigation. Comparing 650 with 651 ; 652 

with 653 and so on , it w ill be observed that in the first two 
instances the results of the formaldehyde treatment w ere prac
tically ne gative. The loss, however , was extrem ely light both 
on treat ed and untreated fruit for r easons to w hich ther e w ill 
be occas ion t o refer below. Comparing lots 654 to 656 wi tl~ 
lots 657 to 659, a marked di minution in th e loss is obse rvable 
in the case of t he fumigated lots, con firming the r esult s as 
found on the pine apples from the low er or dark colo red soils . 

Dcr k soils us. red soils. A just compar ison of the fr uits fr om 
the tw o kinds of soils can be made only betw een lots 657 to 
659, (Table V) and lots 555 t o 559 Crable II) all of which 
we re fumigat ed ; and furth er betw een lots 654 to 656 Crable 
V ) and lots 560 to 564 (Table II ) w hich were not fumigate d. 
In the first in stan ce t he fum iga ted fr uit from . the r ed so ils 
shows a loss of 1 1. 1 per cent. w hile that from the dark so ils is 
23.1 per cent. The unfum iga t ed frui t from the r ed so il shows 
16.6 per cent . loss in cont rast w ith 32.S pe r cent. on the fru it 
fr om the lower t ract or dark so ils. W hile the ex te nt of the 
expe rime nts is entirely too limit ed to jus ti fy any conclus ions 
the resul ts sugge st that the frui ts fr0111 th e low er fields may be 
mo re su bject to decay than t hose fr om th e up per fields. If 
s uch is the case, it is prob ab ly due to a g rea te r prev alence of 
the fungus T hielauiopsis eihaceticus Went, at least on the fields. 
from which the fru its for these expe riments we re tak en. T he' 
da rk so ils are unu su all y high in manganese, w hich may or ma y
not be a cont ribut ing cause. 

Grass as a pad?l:ng mat erial us. pa:per w rapping only. T he' 
fru its wra pped in hay, w hich w as also packed t igh tly in th e: 
inter vening spaces, carried w ith slig htly less loss than those 
w rapped in pa per only, the differ enc e bein g about 1.7 pe r cen t, 
of the w hole. Against th is, m ust be reckoned the addit ional 
expe nse for crates an d the ex t ra fr eight cha rg es for t he more 
bulky method of packing. T he crat es carry ap proximately 30
five-pou nd pines or ISO lbs. of fru it if th e hay is used. T he 
hay bein g omitted, about t en mor e fr uits can b e placed in th e 
same crate or abo ut 50 lbs. addit ional. T his mean s t hat to
ca rr y a g ive n we ight of pi neapples packed with hay in the 
usu al manner , w ill requ ir e one-t hi rd more crates th an wo uld 
be necessar y we re th e hay eliminated except a thin layer in the 
bottom an d at the top. T his increase of 33 1-3 per cent. in the 
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bills for crates, involves also an in cr ease of 33 1-3 per cent, in 
freights sinc e these charges are calcula t ed per ton mea sure
ment. R ou ghly, it m ay be said that it costs about $6. more 
pe r ton (weig ht ) t o sh ip pineapples in hay, than it would 
w itho ut it . The cost of the pap er could not greatly exceed that 
of t he hay s ince t he total cost pe r cra te for paper need not be 
g re ater than 10 cents. The F lori da pack er s pay fr om $ 1.00 

to $ 1 045 per 1000 she ets accord ing to quality, w h ich would be 
less than 6 cents fo r t he pap er for 40 fruits. The sheets for 
H aw aii an pines, how ever, would re qu ire to b e larger. 

Clea rly , the free use of hay involves large ex pe nse. C an it 
be elimina t ed ? T he indication s of the present expe r ime nts a re 
t hat it can and w it h fina nc ial gain to the pac ker s. If the re
sults of th ese limi ted trial s shall be confirmed by future ex pe ri
men ts, very little hay should b e used in packing. This would 
add much also to the att ract iveness of th e pack age. 

The size of crat e. It is not to be expected, however , that 2 CO 

lbs . of pineapples can b e a des irable size of package. Even 
15 0 lbs, is too g rea t . T he othe r crate w hich has b een us ed 
ex tensively by at lea st one compan y and w hich ca rried t he 
g reater po rtion of frui t in t hese exper ime nts w ill con ta in fro m 
30 lb s. to 40 lo s. It holds fr om six t o eight fru its in a single 
layer. 

N,one of these cr ates appear to ex ac tly fulfill the r equire
m ents. T he am ount of fruit in the small cr at e is desirable and 
the package is n eat and attractiv e in ap pearance . The ob jec
h an lies in th e difficulty exper ienced in making a ti ght pack. 
There bein g but on e layer of fru it it must be of unifo rm dia
m et er to fit the crate . The problem of cra tes for pinea ppl es 
is ye t un solved and some medium ground bet w een these two 
extrem es must be so ug ht or a mo re ca reful g rading of the fruit 
must be mad e fo r th e single layer package. Possibly a cr imped 
or corrugated straw-board suc h as w as used in the pap aia 
shipping exp eriments (see p. 34 ) could be successfully used 
wi th p ineapples fo r fan cy packages. 

MERI TS OF DI FFERE NT P ARTS OF SH I P . 

By refere nce to table I , it w ill be observed that one fum i
gated and one unf umigated pa ckage from ea ch lot w er e located 
in th e " ' tween" decks of th e ship as indicated by the letters 
"1'. D ." All the o the r cr ates containing pineapples from the 
lower or dark lands w er e placed on t he main de ck as indicated 
by t he letter s " M. D ." The results are brought togethe r in the 
foll owing table: 
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;

7 1 8 . 3 32 . .. .

3 3 6 . .. . 4 36 .. . . .

4 2 6 . . . . 8 24 . .. .

4 2 6 .. . . 8 24 ... .

2 4 6 . . . 16 8 24 . . . .

2 6 8 . .. . 25 7 32 .. ..

10 6 16 . . . . 13 11 24 . . . .

I~ ---,- - -
24 56 42 .8 1 147 I 49 I 196 25.

=
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TABLE VI. Results on different decks .
 

FUMIGATED STOC K 

' T WEEN DEC K S M AIN D ECK 

..., ...,in u:c::: c::: ":;0
0 0 0 0 0 (1)::l 0 ::l 0 "(f> co

(f> (f>c: " c ~ o. 
::l 0 ~ .!" ::l 0 §: .!" - c:
0. c '0 0. <:: '0 'O n Lot ::l (1) ::l (1) ro a. ..., ...,0. 0. "" 0 n n

(1) 8 ::l 

~ ~ . 
~_ 

::l 
. 

500 to 504. . . . 8 8 31 1 32 

510 to 517 . . . . 4 2 6 39 4 43 

525 to 529 . . . . 2 4 6 20 4 24 

535 to 539. . . . 4 2 6 21 3 24 

545 to 549.. . . 4 2 6 13 11 24 

555 to 559. . . . 5 8 24 6 30 

--;::,~1--:- - - , -;:-~-:-==16 .3 53.I == 

STO CK N OT FUMIGATED 

505 to 509 . . . . ' " 29 .. . . 

518 to 524 .. . . 32 . . . 

530 to 534 . . . . 16 . . .. 

540 to 544 .. . . 16 . . .. 

550 to 554 ... . ' , " . 

560 to 564 ... . . .. 

565 to 569 . . . . . . . . 

- - - - - -

To"~ 41 6

1 
By reference to the above t able it will be seen that even in 

the case of the fum igated stock the loss was extremely heavy 
in th e " 'Tween decks," amounting to 32.5 per cent. On the Main 
cleck t he loss falls to 16.3 per cent. represent ing a redu cti on in 
the loss of 53 per cent. In the ca se of the unfum igated stock 
in the 'tween decks, th e loss runs up to the ala rming propor 
t ions of 42.8 per cent. The same kind of fru it with exact ly the 
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sa me treatment in other respect s when pla ced oil the main 
d eck, shows a loss of 25 per cent . This, it will b e noted, is a 
reduction in the loss, of 41.6 per cent. due appa rently to bet
t er condition s on ship-bo ard. The im proved condit ions on 
ship-board together w ith fumiga t ion brought down the loss to 
I6.3 per cen t . Even a loss of I6. 3 per cent ., how ever, is too 
g reat and can be av oided. 

Referring now to table IV, it will be observ ed that crates 
Nos . 650, 65I, 652 an d 653, w ere locat ed in the or lop dec k w hile 
crates Nos. 654 to 659 we re plac ed on th e main dec k w ith the 
fruits from the low er or dark so ils . Segregat ing the results on 
these two decks w e have the following table : 



---------

decks.

NOT FU MIGA TED

DECK MAIN DECK

C '"-3 t'""" t'""" UJ C '"-3 r-
::l 0 0 0 0 ::l 0 0
(J) ..... o (J) ..... C (J) E n(J)

0 e:. ","" z [ 0 ", ""C ::l C ::l
::l :-' ", 0 ::l :-' ",
0. (1) 0. ~..., -t

- - - - -- - - - - -- - - - - --

654} ,
2 40 5 . to . 15 3 18 16 6

656

1 30 3 .3 . .. . .. .. . - . . . . . . . . . . .... .

-- - ' - - ----- -- - - - - - -
3 70 4 .2 T otals . 16 .6

tV
:....

(J) .....
n~

.....
0 e:. (1) . z

- - - --- - -- - -

TABL E VII. R esults on main and orlop 

FUMIGATED 

OR LOP D E C K MA IN DECK ORL OP 

t-' 
0 ..... 
Z 
0 

UJ 
0 
c 
::l 
n. 

C 
::l 

C 
::l 
0. 

'"-3 
0 

t'""" 
0 

::l ..... . ", 
",..., 

r
0 

0 

UJ l c o ::l 
C (J) 

::l 0 
0. C 

::l 
0. 

'"-3 
0 .....
e:. 

r
0 

n (J)

", "" e 
:-' ", 

(1)..., 

...... 
0..... . 
z 
0 

UJ 
0 
C 
::l 
0. 

---- - - - - - - - - -- - - - - _.  - - -- -
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Ther e is a st r iking contra st in the above figures, showing a 
loss of 1 1. 1 pe r cent. on the ma in deck and only: 4.3 per cen t. 
on th e orlop deck with fumigated fru it; and with fruit not 
fum igat ed r6.6 pe r cent. on the main deck in comparison w ith 
4.2 per cent. on the orl op deck. R ecall ing again the he avy 
losses in the 'tween decks the question naturally arises w hat 
were the cond it ions prevailing in each of these parts of the 
ship. The proper conditions on shipboard for the successful 
shipping of fruit may be en umer ated as follows : 

I · Vent ilation, 
2 . Dryn ess, , 
3. Reasonably low t emperatures, 
4. Careful handling and steeving. 

The conditi ons were far bet ter on the main deck than in t he 
' tween decks because of better venti lat ion and lower tempera
tures. On accoun t of the calmness of this vo yage, the fr eight 
port of the main deck could be kept ope n cont inuous ly, afford 
ing free circulation of air. Theports of the ' tween decks we re 
of course closed tightly. The t emperatures her e read as fol
lows: A ug. 2, 82° F . ; Aug. 3, 79° F. ; Aug. 4, 75° F.; Aug. 5, 
75° F .; Aug. 6, 73° F.; Aug. 7, 76° F . 

Alt hough these t emperat ur es are not excessively high fo r 
th e first day or two cons idering that of the atmosphere, they 
would have fall en mu ch lower on Augus t 5, 6 and 7, had th ere 
be en fr ee access for the outs ide air. T he heat in it self, how
ever, though hostile to the keeping of th e fr uit , is less so than 
stagnation of warm air. The 'l atter cond it ion wi th mo isture 
furnish es idea l env ironment for th e growth of fungi which 
destroy fru it . In 't ween decks, only one of the desirable fac
tors pr evailed . It was dry. But it was hot and un ventilated. 
The main deck was cool, we ll ve nt ila t ed, but so damp, that 
the packing mat erial became wet. The orlop deck furnished 
the best conditions, bein g fairly dry, cool, and well vent ila te d 
by mean s of a wind-sai l. If these conditions could' always be 
maintained in the orlop deck, as they were on this voyage, it 
would be the most desirabl e pa r t of the ship which was t ested. 
But un fortun at ely, this can be done only when the weathe r is 
favorabl e. In case of rain or heavy seas th e wind-sail mu st 
be tak en down and the ha tches closed. T he t emperatures ri se, 
the air becom es stagnant and the orlop deck proves no better 
th an the ' tween dec ks. U nder these weather condition s, the 
freight po rts of th e main deck also mu st be closed and no pa rt 



of the ship furnishes su itable conditions fo r succes.sful sh ip
ment of frui t . 

Furnishing the requisi te conditions. F urnishing mechanically 
forced draft throu gh all parts of the sh ip w he re fruit is car ried, 
is the only possible me an s of equipping a steamship for th is 
tropica l fruit trad e so that she can safely carry her cargo. 
This applies equally to bananas, pineappl es or any fruit not 
carried in the refrigerated compartments. It is g rati fy ing to 
know that at least one line of bo ats carrying Hawaiian fruit , ' 
is considering the matter of in stalling m ech ani cally forced 
dr aft . The extent of the fruit carrying trade in the near 
fu ture, w ill depend in large degree up on the sh ipping fa cilities 
offered . 

THE PRO CESS OF FORMALDEH YDE FU MIGATIO N. 

The appa ra tus and mate rial used in for ma ldehyde fumiga
tion are neither expe nsive 11 0r difficult to manag e. The appa
ratus ordinar ily used consists merely of a ,small boil er or' 
cylinder int o which the materi als a re poured, and a lamp or 
stove which burns ke rosene under 'pressure to supp ly the heat 
which aids in liberating the form ald ehyde gas from it s so lu
tion . The materials are simply for malin (40 pe r cent. for mal
dehyde) and calcium chloride (Ca Cl.) in the proport ion of 
ten gallons of the former to tw enty poun ds of the latt er as 
the stock so lution. The qu antity of this st ock solut ion which 
should be used in fumigating pineappl es is as ye t w holly und e
t ermined. In the ex pe rime nts r ecorded in this bulletin, four 
qua rts of the stock solut ion were u sed in a room I8 x I9x20 
feet. The tim e of expo sure wa s ab out an hour and a half, after 
which time the doors and winnows we re thrown open and the 
gas allowed t o pass out. Further experiments must b e carried 
on to det ermine mor e definitely th e quantity of the stock SOI11

ti on and the time of exposure whi ch is b est adapted for the 
purpose. 

Comme rcial form alin costs about $ 1.50 to $2 .00 per ga llon. 
Calcium chlorid e can be purchas ed for ab out 20 cents p er 
pound in quantity. 

Fumigate i11ime dia:tely aitev gatherin.f( the frui t. I t will be 
noticed that the fumigating in the above ex per ime nts was 
unavoidably del ayed until a day or two afte r the fruit was 
gathered. This. howe ver, cannot b e r ecommended. It should 
be performed as soon as possible af te r the fruit is gathere d 
in order to destroy the spores of th e fun gus before th ey ha ve 



g erminated and the vegetative organs have penetrated the tissue 
-of the ste m or of the fruit. 

T he room, for use in fumigating should be fairly tight and 
should be cons tructe d of wood. It sho uld not have an iron 
roof or ceiling w hich would come in con t act w ith the fumes 
s ince the latter destroy iron . 

A P ROP OSE D NEW METHOD OF F ORM ALDEH YDE F U MIG.(\.TION . 

The use of formaldehyde as a disinfectant has become in
c reas ingly. common an d seve ra l attem pts have been made to 
'develop a m ethod of lib er ating the gas from its aqueous solu
t ion w ithout the use of apparatus espec ially con stru ct ed for the 
purpose . T he State Board of Health of Ma ine report the use 
'of th e follow ing method with g reat success and efficiency.! 

The rule for ordinary disinfection give n by the State Board 
'Of H ealth of Maine is as follows : 

For each 1000 cubic feet of room space to be disinfected, 
use 7;/z ounces of the permanganate to one pint of formaline. 

The time of exposure which is r ecommended is four hours. 
P rob abl y a shorter t im e w ould suffice for fruits s ince the dos
age and th e time have been w or ked out for disinfection against 
i nfect ious dise ases w here a ve ry la rge margin of safety mu st 
be allo we d. This method of liberating formaldehyde is now 
being used in fumigation experiments by the Hawaii E xperi
m ent Stat ion. 

1 Bulleti n, State Boa rd of H ealth o f Maine, Vo l. I , NO.7. 
"In carrying out this process of disinfect ion the requisites are simply 

t he ordinary so-called 40 per cent. for maldehyde solution, commercial per
m anganat e of potassium, and a vessel to mix th em in. 

"T he required quantity of perm angan ate for each pint of formald ehyde 
is 7% ounces. The permanganate is firs t put into th e dish and the form al
dehyde is th en poured upon it. T he permangan ate mu st go in fi r st. Before 
th e mixture is mad e every thing mu st be in read iness, because a rapid flight 
from the room must be made. Leave th e room closed up tightly four 
hours. 

"The vesse l in which the permanga nate and formaldehyde ar e to be 
mixed should be of considerable size, else th e vigoro us foam ing will th row 
a pa rt of th e mix ture upon the floor. A flarin g ten-qu art t in pail is a suit
able and large enough vessel unless mor e than three pints of for maldehyde 
are to be used, and even then until th e disinfector is well acquainted with 
this pr ocess, it wou ld be a safe pr ecaution to set the pail inside of a large 
pan. In thi s, as in all meth ods of chemical disinfection, th e disinfectant 
action is more efficient the warmer th e room ." 

"I t is necessary to adj ust · carefu lly the re lative quan tities of per
manganate and formaldehyde - - - - - - 
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MARKET CONDITIONS. 

The study of the markets fro m F resno, Ca lifornia, to V an
couver, British Columbi a, reveals the unmistakable fact that 

there is an exc eedingly inefficient distribution of pineapples. 
It was found that eve n some employ ees of wholesale fru' t 
houses were quite un acquainted with the pineapple and un
familiar with the methods of us ing it for foo d. In one case it 
was asked whether it was necessary to cook pineapples before 
eating them . T here is no pe rmanent and r eliabl e supply of 
pineapples in t he larg-e ma rk ets th ro ughout Oregon, Washing
ton and Bri tish Columbia during the season. The fru its come 
in spasmodically and the consumer or ev en the r et ail dealer 
never knows when they are available. This is true, on ly to a 
less degree in Ca lifo rnia. These markets are supplied with 
fruit in this indiffer ent an d uncertain way "from Florida and 
Hawaii. The fru its from Flori da come by rail and are packed 
in crates of sma ller size than the standa rd lar ge sized H awai
ian crate. The pineapples are much smaller than th e Hawaiian 
frui t and are less ju icy and ther efore less subject to dec ay. 
They range in size from 2Y;; to 4 pounds. T he Hawaiian frui t 
ranges from 4 to 9 pounds, has ab undant ju ice and appea-s 
to be mo re subject to decay. The Florida fruits have been in 
th e market for a long time and the consumers have become 
accustomed to buying them by the piece or by the dozen, at 
prices which would be quite low for the mu ch lar ger sized 
H aw aii an fru it . 

The market demands a fruit of medium siz e which can be 
retailed at from th ir ty to forty cents each. The fr uits ra ng

ing from 6 to 9 pounds can be sold only in v ery limited quanti
ti es since t hey m ust be retailed at from forty to sixty cen ts 

and are larger than the average family can cons ume. Ther e is 
also a heavi er loss in th e shipping of these extrem ely large 
fruit s. The quantity which any of these markets can handle 
with safety, is determ ined very largely by t he price. It is a 
w ell known principl e in the handling of all kinds of fruit , that 
the sales in cr ease in indirect ratio w ith the price ; as the price 
lower s. the sa les become rap id and lar g e qua ntities of frui t are 
moved in a very sho rt t ime . In seeking to build up a market 
it w ill be we ll not to ho ld the fr uit at too high a figu re . 



THE AVOCADO. 

The avocado or "all igato r pear" has been shipped to a lim 
it ed extent. Most shipme nts which have been made have 
arrived in su ch bad conditi on that li ttl e encou rageme nt ha s 
been offered to the development of a trans-Pacific t rade ir, 

t hese fruits. H on olulu pr ices have also ruled high. Experi
men ts con du cted by this Station in the storing of avocados in 
refrigeration , led to the belief t ha t with proper handlin g and 
care, thi s fru it should be shippe d successfully. Hence , experi
ments were undertaken as it part of the pla n for the shipping 
of tropi cal fruits . 

The fr uit was packed from J uly 28 to July 31, 1906, wa s 
taken on board the steams hip Alameda on the af te rnoon vi 
July 31 and placed in th e r efriger ation compartment. A fe w 
packages were pu t on the main dec k . where venti lation w as 
good. The fruits that we re pick ed prev ious to July 31, were 
placed in cold sto rage the day on w hich th ey we re picked anrl 
rem ained there unt il th e afternoon of Ju ly 31. 

T he ste amship Ala meda sa iled, as stated above, Augus t I 

and arrive d in San F ranc isco, August 7. T he fr uit was im me
dia tely t ransferre d to the railway and carried by, exp ress to 
P ortlan d, Oregon, ar riving Augus t 9. It will thus be seen that 
the fruit was subjecte d to unusua lly trying cond itions, being 
t ak en fr om cold storage and shipped by ordinary express for 
n early two days through a hot se ct ion of country . Th ese CO Il 

dit ions w ere mo re severe than . would ~e considered for an)' 
commercial ve nture in frui t shipping, w hich fac t makes th e 
outcome the mor e enco uraging to thos e inter ested in the 
development of the in dustry. The r esu lts of these exp eriments 
indicat e th at it is poss ible t o ship this fr uit to dir ect marke ts 
witho ut great er loss than is experienced in ave rage fruit sh ip
ments. T he ch ief poi nts of impor tance to be consider ed in 
shippin g avocados, as learned from these experiments a rid 
from the princ iples w hic h h ave been dem onst rat ed in all fru it 
sh ipments, may be summed up in the following paragraphs : 

HOW TO S HIP AVOCADOS. 

Picking. T he first step is the proper picki ng of the fruit. 
H er e is where a grea t many mi stakes hav e been mad e. F ruit 
of any kind careles sly picked ca nnot be expected to reach its 
des tinat ion in a so un d cond it ion. T he sli ght est bruisin g wil l 
cer tain ly show its effects w hen th e fruit becomes ri pen ed, 
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Plate I I.- Crates for Avocadoes . The measurements ar e outside dimensions. 



th ou gh it may he impossibl e to discover any evide nces of it 
when the fru it is firs t p icked. The fr u it m ust be gathered by 
hand and th e stems should be cu t w ith a pair of shears as 
oranves ar e p icked. If pulled the stem is likely t o pull ou t 
fro m th e fruit leaving a place wher e decay is su re to star t. 
There is also danger of in juring the tree fo r if t he stem is not 
cu t a t the proper pl ace th e branch may b e brok en too far back. 
Ther efore, t he cu t should be made just abov e the natu ral joint 
f o u nd ~between the fruit stem and th e branch. 

The pickin g sho uld be don e on the day w he n the st eame r is 
to sa il or the da y ju st prece ding, if the sailing is in the mo rn 
inv. T he ex per imen ts mad e, do not indica te that pi cking sev
era l da ys previous to sa ilin g and pl ac ing in cold-storage is 
likely to b e advisable . The r eason for th is is not far to seek . 
Though the fru it may be transfer red w ithout delay from cold
storage to the sh ip, th e refriger ati on compartm ent s of the ship 
ar e open for the reception of fr eight and ar e not at a low te m
p er ature. The frui t th er efore b ecom es war med, and nothing 
will destroy fruit more rap idly t han altern ating variat ions in 
t em peratur e. When the bu sin ess aSSl1 11WS sufficient propor
tions to ju stify a ste amsh ip in devoting one compartment ex
clusively to fruit s com ing from cold storage, ea rly pi cking and 

-stor ing w ould be feasible . 
Grading . Careful grading is import ant . . N othing detract s 

more from the ap pea ra nce or th e selling pr ice of good fruit 
than do es po or gra ding. The few unu su all y larg e an d fin e 
fru its from a given lot if picked out and packed by the mselv es 
will g-cnerally sell at a fancy pri ce . If th ey are put in the sa me 
package w ith av erage fr uit, not only is th is sp ecial price lost 
but by cont ras t they make go od aver age fruit look poor and 
thu s low er it s pr ice to tha t of in fer ior go ods . Fruit that is 
r ath er se cond gra de if neatly packed wi ll oft en bring a rea
sona ble p r ice, but if placed with good spe cime ns w ill destroy 
th e w ho le package . As illust rative of this princi pl e the fol
lowiu v exper ien ce may be r elat ed. A g rower shipped to H o
nolulu .a small qua ntity of limes to b e sold at th e auction rooms. 
A Honolu lu bus iness man reali zin g t he im portance of so rtin g 
and neatness in packing, purchased these lim es a t auction pay
ing $1.50 for the lot . He also purchased a few fruit baskets in 
w hi ch to pack them. T he lim es w ere washed and so r ted in to 
four g rades b efore be ing placed in th e ba skets. T hey were 
th en placed on the ma rket at twen ty-fiv e cents pe r basket , and 
sold r eadil y . The account as furnished by the ge ntle man 
above mentioned stood as foll ows : 
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Purchase price of limes $1.50 

B ask et s. . .25 
3 hr s. labor , boy and help 1.00 

T ot al expe nse $2.75 
Sa le of 38 basket s limes at 25c. per bas ket. $9.50 
D ed uctin g costs 2.75 

Profit . . $6.75 

T his on ly illu strates wha t may be accomplished by proper 
g rad ing and pack ing, and w ha t is consta n tly b ein g lost by 
careless methods of packing. 

The fr uits in a package mu st be uni form in size , form, color, 
a nd ot her cha ra cters. O therwise they wi ll not se ll for a goo -l 
price. 

To do the grading and pack ing properl y it is very desira ble 
th at there should be a packing house. A roo m, or eve n a par t 
of a room , w ill do wher e th e business is small, but so me place 
properl y equippe d and of sui ta ble size should be devot ed to 
this work. T he chi ef es sent ials in the const ru ct ion or selec
tion of such a room are cooln ess, good ven til ation and con
veni en ce of app roach. In eq uip me nt it is impor t ant that ev ery
thing be arran ged sys tematically; so tha t th e packer may have 
crates, cr ate cover s, w rappe rs , nail s, and all the ess entia ls w ith
in easy reach from his p osition in front of t he packing tab le. 

P ackages. A second error which has been made, is in t11e 
pa cking. The fruit s hav e be en place d in too lar g e boxe s. The 
w riter has see n avocados arr ive in the San F ra nc isco ma rk et in 
box es as lar ge as potato crates. This makes too mu ch pressu re 
on the fruit. An unnecessary amount of heat is ge nerate d and 
the frui t begins to ri pen before it can be cooled in the r efrig e
ra ti on . A crate w hich was found to be ve ry sat isfactory lor 
med ium sized fr uit w as of the following dimension s: 13 in ch es 
by 14 in ch es by 3:J4 in ches, in side measurem ent. Su ch a crate 
(Plate II, Fig. I) r equires the following materi als : 

2 pieces %" bY 3)i" by 13" for ends , 
2 pieces }~ " by 3:Y4" by 150" for sides. 
6 pi eces 7.r' by 3" by 150" for t op s and bottoms, 
2 or 4 pieces %" by X" by rr )4" for cleats. 

The cleat s may be put on the top and bottom, or on the top 
onl y . This cra te hold s ab out one dozen avocad os of aver ag e 
size. A convenien t crate of double this capacity (P late II , 
Fi g. 2) is made of the following mat eri al s: 
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2 pieces %" by 3%" by 13" for ends, 
2 pieces ;i" by 3%" by 30" for sides, 
6 pieces ;i" by 3" by 30" for tops and bottoms, 
1 piece ?!z" by 3%" by 13" for partition, 
3 or 6 piece s ;i" by %" by Il;i" for cleats. 

The advantage of the cleats is hi. providing an air space be-. 
tw een the boxes. They also aid in holding on the slats. Both
of these crates, it wi ll be seen, take only a si ngle lay er of fruit . 
For large size d fruit the depth must be increas ed to at leas t 
four inch es. A slight adj ustme nt to the depth of the crate can 
so me t imes be made by tilting th e pear and supporting it in this. 
posit ion by the adjacent fr uit. 

Wrapping and Pa,cking Materials. Each fru it shou ld be care

full y w rap ped in a pie ce of paper large enough to make a single
covering an d w hich has n ot been used fo r other pu rposes. 
Old newsp ap ers and sec ond-han d orange or lemon cover s. 
sho uld never he used . A lit tl e excels ior above and below the 
fruit may be used but appear s to be unnecess ary and gav e
some indicat ion of being in ju r iou s. A few fr ui ts which we re 
shipped in ind ividua l compa rtme nts made of cr imped or cot 
r ugated straw-board arr ived at their des t ination in excelle nt
condition but s carcely better than those wrapped simply in
pap er. O ne hundred and six ty-seven fruits packed in thi s. 
sim pl e man ner w ith nothing but pap er w rap pings, arrived in 
P or tland w ith a loss of only 2.9 per cent. Some fruits w er e
packed in bottle covers of tule. These appe are d to be who lly 
un sat isfactor y and although they occupied mor e space, w er e

far mor e expensive and less a t tract ive; the fruits packed in. 
. th em showed a loss of 71.4 per cent. 

Placing the fruits. T he fru its shou ld be placed as closely to
ge the r as possible. It does not appear to be ad visable to put 
them und er as mu ch pressure as is produced in the packing of 
some te.mperate zone fruit s, for example app les, but there 
sh ould be no vacant spaces and the fruit sho uld be snugly
packed tog ether. 

Conditions on S teamships. T he degree of temperature which 
is best for th e preservation of avocados has not been deter
mined. This may be sa id to be true of most tropical fruits, 
It is not improbable that a tem perature high er tha n th at t o> 



which t emperate zone fruit.s are sub jected, would be desirable. 

Experiments made by th is Station and w hich are confirmed by 

re ports fr om else w he re, show that prolon ged storage in t em

pe ra t ure s such as are used for peaches, g rapes, plums, etc ., 
r esults in the bl ackening of the interior of th e avocado. These 
te mpe ratures appear to be endure d w ithout injury fo r about 

three or four weeks. I t is recommended th at th e mercury 

sho uld not fall below 40° F. It is important that the room 

on th e sh ip should be cooled as rapidly as po ssible so t hat the 
fruit w ill immediately g ive off its heat and a uniform te m

per ature sho uld be mai ntained throughout the voyage . If 
through in attention th e mercury should long r emain b elo w 
40'" i t would be at great ri sk to the fruit. 

Sh ipping on de ck w itho u t any refrigeration cannot be rec
ommended for avocados . Of the severa l cra tes so ca rried on 
th e voyage in question, none arrived in condit ion to be put on 

the w ho les ale market . Many of the fru its were over- ripe and 
all were full y ripened. 

PAPAIAS. 

Objects of the Experinient, The objects of the experiment 
were much th e same as th ose outlined above, in the case of the 

avoca dos. It w as first desired to determine whether the ship

ping of papaias is practicable and if so, to de te rmine what 
method s will gi ve t he best results, what vari eties a re the best 

shi ppers and at w ha t stage of maturity the fruit can be ship

ped . The papaias w ere sub ject ed to the same unusu all y t rying 

conditions as described abov e in the ca se of avocados. It 
sho uld be re me mbered that t his was not a commercial ven
tu re , for no on e acquainted with perishable fruits would think 

of sh ipping such, six da ys in refrigeration followed by tw o 
days through extremely warm weather by. ordinary expre ss . 

R esults of Experiment. The results of the different tri als are 

shown in the following table: 



Plate II/.--Young Papaia T ree of the Long Var iety. 
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TAB LE VII I. R esult s of exp eriment in shipping papaias. 

(J) 
o 
c:: 
::lST VLE OF PACKING 0. 

LOT A. Roun d fru it , g reen but full grown , wrapped 
in g la zed pap er, packed on ends in exce lsior an d 
one t ier deep . 18 5 21.7 

LOT B. The sa me as " Lot A ," bu t beginning to 
ripen. as indicat ed by s lig ht tin ges of ye llo w . . . . . 14 8 36.3 

LOT C. Roun d fruit , full g ro wn but g reen , wr apped 
in porou s pap er and packed o n sides in rice chaff 
in a tight box and h eaded witho ut an y pressure . . 13 5 27.7 

L OT D. The same as " Lo t C," exce pt fr uit beginning 
to ripen, as indi cated by slig ht t inges of yellow . .. 14 11 144. 

LOT E . Mat ure fru it of th e lon g 
gla zed paper and pack ed 'one 
cra te and with excelsior 

ty pe , wr apped in 
tier d eep 111 flat 

' . . 37 3 7,5 , 

LOT F . Matu re frui t the same 
wrappped in porous pap er . , 

as ,. E ," except 
. 30 201 40. 

LOT G . .Ma ture fru it of th e long type, wr ap ped 111 

porous paper and pack ed six in a cr ate , each h uit 
beiug -surrouuded by wrapp ing of co rru ga ted o r 
cr im pwfl s trawboa rd .z (F igur e ) . 50 10 16.6 

R ound uersus L ong Fruits. The fr uit of the long type 
(P late III) is better for shipping th an the round. It ch amb ers 
more reaclily, leaving less va cant space. I t is, difficult to pack 
ro und fruit of the size of papaias so that there w ill not be too 
muc h va cant space and too much motion of the fruit within 
the cra te. T he round fr ui t having a lar ger hollow space w it h': 
in , in proportion to the surrounding pulp is more likely to 
break cl own in r ipe ning or to t elescope if it is st anding on the 
st em. By ha ving crates varying slightly in dimensions and 
by cu tting t he ste ms re asonably lon g when the fruit is gath 
ered and sho rtening it as requ ired to fit the crate, the papaias 
of the lon g type pack ve ry nicely, make a nea t and attractive 
appearance in the crate and appear to withstan d shipment be t
t er tha n th e round forms . W ide var iat ion in the length of the 
.st ern s wou ld not be pe rm issible. 

Gr een: versus Tinged Fruit. At th e pr esent stage of th e in 

16 out of th e 20 were badly brui sed.
 
Such material as is used in the pack ing of glass preserve bottles.
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vestiga t ions in shipping papa ias, it is r ecommended that fruit 
jus t beg inning to show the indications of ripening by the pres 
ence of slight tinges of yellow, sho uld be shipped to San Fran
cisco or other port which is reached by immediate journey. 
It is not to be recommended at present that such, fruit be used 
where tran shipment would be required. Commerc ial ship
ments in the immediate future, should be confined to markets 
reached by dire ct journey from Honolulu, H ilo, or other Island 
ports, The fruit that is gather ed g ree n where there is no 
indication of yellowing, does not acquire as fine a color as that 
which has ju st begun to ripen on the tree, though it wi ll b e
come ripe and marketable if fully grown. 

P aper for WrCllppi1~g. Referring to Lot~ "E" and "F" in Table 
VIII, it will be seen th at there was a very heavy loss on the 
fruit wrapped in porous pap er. These results, however, are 
modified by the fact that sixteen out of the twenty unsound 
fruits in lot "F ," wer.e badly bruised. T his is on e of the factors 
which does not admit of explanation and must be regarded as 
purely accidental so far as the wrapping is concerned. It cer
t ainly bears no relation to the fact th at the fruit was wrapped 
in por ous paper. Even excluding the sixteen bruised fru its , 
the percentage of loss on papaias wra ppe d in porous paper is 
rather larger than on the fruit wrapped in glazed pape r but 
the difference is so slight th at no conclusions could be based 
on these results . For the present, it is recommended that 
glazed pap er be used . It does not so re adily communicate 
moisture from fruit to fruit as unglazed wrappers and has 
given the best results as a wrappe r for some other fruits . 

Crimped S traw-Board. The use of crimped straw-board as 
an ext erior wrapper to go about each fruit in addition to the 
paper wra pping, is recommended. This provides a very va111
ab le elastic cushion against which the fruit rests and which 
save s the fruit mu ch bruising. Crimped st raw-board is not 
expensive and may be purchased by the roll or cut in sizes 
to fit the fru it . The strips should be a little narrower than 
the length of the fruit, to allow of good ventilation and should 
be long eno ug h to encircle the average fruit and slightly lap 
at the edges. . 

R efrig erat ion. Refrigeration can be recommended for the 
shipping of papaias. No deterioration in the flavor of the fru it 



Fig . I ,
 

F ig. 2 . 

Fig . s. 

Pla te I V.- Crat es for Papaias. The measurement s ar e outside dim ension s. 
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could be d etected after it had been in refrigeration throu ghout 
th e vo yag'e to San Francisco; nor we re there an y other evi l 
effects apparent. 

Crat es. Onl y flat cra tes contai ning one layer of fruit should 
be used . The sizes described below are fou nd to be conve nient 
and are recom men ded for furth er trial. These are essent ially 
th e same dimensions as show n in Plate IV, but a re made of 
lighter material. These are for rather large fruit . 

Cr ate to hold 4 papaias (Long variety) . 
Dimension s 50 " by I I %" by 200". 

Materials 
2 pes . %" by 4y,;:" by II" ends, 
2 pes. %" by 4y,;:" by 200" sides. 
6 pes . %" by 2 Ih " by 200 " tops and bottoms. 
2 or 4 pes. )!,i " by, %" by 90 " cleats. 

Cra te to hold 6 papaias (Long va riety) . 
Dimension s 5%" by 14 ~4" by 240" . 

Materials 
2 pes. %" by 40 " by J4" ends. 
1 pc . 7~" by 4 11;;" by 14" pa rti t ion, 
2 pcs. %" by 40" by 24;1;; " sides , 
6 pes. %" by 30 " by 24 ;~ "tops and bottom, 
2 or 4 pes. y,;: " by %" by 120 " cleats. 

M ark et P rospects. Ob serving th e above recommendations and 
being ext remely careful to handl e the fruit w ith th e utmost 
care to avoid bruisin g, there will be no difficulty abo ut ship
ping papaias to any direct Coast market. The papaia was 
found to meet w ith favo r among th ose who ate it even for th e 
first time in th e mark et s visit ed during th e past summer. A 
ready market could be made for papaias in any of the Pacific 
Coast cities and especially in th e season w hen mu skmelons 
are not plentiful. O nly first class specime ns sho ul d be ship
ped. To send insipid, wo rthless papaias would do great injury 
to the whole future industry. 

BANANAS. 

Source of S upply. 

Excepting San F ranc isco, pract ically all the markets visited 
and in fact th e wh ole of the Pacific Coa st is supplie d with 
bananas from the E ast. These are spoken of as the "Eastern" 
bananas or the "New Orlean s" ban anas because they ar e ship



ped through N ew O rl eans. T he fru it is grown ch iefly in Cen
tral Ame r ica a nd is shipped in s tea me rs ow ned and co nt ro lled 
by the ow ners of the fruit and dis charged at N ew Orleans. 
Here ~ hey a-re load ed int o cars conta ining about thr ee hundred 
and forty bunch es and are trans-shipp ed by rail to the ent ire 
West. As has b een stated elsewhe re, th e fru it is so ld on ord er. 

1	 • 

T he agenc ies in N ew Orleans, by t elegraphic adv ices, know 
exactly what fru its are requ ir ed, w hat a re on th e way, to New 

,	 O rleans and what are obtainable. The pr ice s quo ted fo r th ese 
di ffer accord ing to t he qua lity of t he frui t . Prices are quoted 
by the name of t he por t fr om whi ch th e banan as are sh ipped 
but they are all of t he J amai ca 01- Martiniq ue variety. F or 
th e week beg inning Jun e 16. 1906, th ey w ere as follows : 

Limon .. .. 1.• • • • • • • • " •• • •• •• •• $2-40 pe r cw t. 
Changuinola	 2 .30 " 
Bl uefields	 2.20 

Ch ir ic[u i . .	 2 .20 " " 
Barr ios . . . . . .. . . . ... . . . ". ' . 2 .20 " " 
Ceiba . .	 ,. 1 .9 0 " 

The ca rs containing ban anas are sent through by h st frc izht 
and .are accompani ed by an attendan t w ho is an employ ee of 
t he company shipping t he fru it and w hose business it is to 
look afte r th e in ter est s of the fruit in t ra ns it. opening or clos
ing the v enti lators as r equ ired by vary ing clim atic condit ions, 
in or de r to maintain a un iforml y coo l t emp erature. In t he 
hottes t w eathe r refrigerator cars are used, bu t simply for cool
ing, since low t empera tures destroy ban an as. T he fre iz ht 
rate wh ich the buyer pays for t ransportation fr om New Or
lean s to any port on t he P acific slope, b e it L os Ang' eles , Sa n 
F rancisco or even Vancouver , B. C. is $ 1.25 per hun dr ed 
weig ht. O n th e average the cost of the Fre ivht , an d other 
charges brings t he pr ice to th e w ho lesaler , to ap pro xim at ely 
40 cents per po und for the best frui t . 

San Fran cisco receives ban an as fr om H aw aii , fr om the E ast 
and a few fro m Mexico . F ro m Hawaii t here are sh ipp ed to 
Sa n Francisco app roximately 15.000 bunches per month. Onl y 
a few bananas are r eceiv ed fro m Me xico. There a re two or 
three b an an a plantations in Mexico owne d or contro lled 1)'1 

San Franci sco capital and w hich sh ip banan as to that mark ct . 
Th ese fr u its a rc of t he Ch inese va r iety and a re i ll so me r c
spects fine hananas. Th ey usuall y ope n up w ith a clea r ye llow 
rind if t he shipp ing has been at all sa tisfac tory. T hi s is' du e to 
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comparative fr eedom from ripe r ot dis ease or banana anthrac
nose, Glcosporuu« musarum, Ck e. and Mas see, which is the 
ca use of the bl ack speckled condit ion of so me bananas: The 
Mexica n banan as ar e aff ected recently with a disease which 
appears to be more ser ious than th e ripe rot; it affects th e stem 
of the bunch caus ing it to decay, which decay extends into the 
ste m of th e individual fruits cau sing them to dr op from the 
bunch w ith black en ed en ds . The main s tem may break off 
midway of the bunch so that the whole bunch goes t o pieces: 
This disease, however, can prob abl y be controll ed an d Haw aii 
mu st reckon up on Mexico as ' a competitor in the market. 
, Comparing the Chinese var iety fr om th ese I slands and the 
varieti es with which they com e into competition in San Fran
cisco (P late VII), it may be sai d that no banana in the market 
is supe r ior in poi nt -of flav or -to th ose from Hawaii. If they 
arrive in good condition th ey find a read y market. .I t is a we ll 
recognized fact that the best cla ss of trade in San Francisco 
calls for the ban anas from Hawaii. H ere th eir g-ood qualit ies 
are know n an d r ecognized . I t mu st be said, ho w ever, th at 
growers , in Hawaii ha ve acted aga ins t th eir own in tere st s, in 
shipping inferi or bun ch es. As fine bananas can be produced 
today as were eve r g rO\vn h er e if intelli gence and care is 
brough t; to bear upon ev ery detail of th e industry. The cos t 
of pr oduction of a sma ll bunch is nearly as great as for a large 
one . T he fr eight, wh ich r epresents about one-t h ird of the 
se lling price of a good bunch,is pr ecise ly th e sam e figure for 
th e sma lles t bunch shippe d. A small bunch is difficult to sen 
at an y price and often does not bring enough to pa y th e 40 
cents fr eight. , A dealer w ho handles a ve ry lar g-e number of 
th e Hawaiian product has made the state me nt that Hawaii 
wo uld practi cally supply the ,whole San Francisco market, if 
such bananas were shipped as formerl y, The Chinese banana. 
how ever , is not so goo d a shipper as th os e of th e J amaica or 
Central Ame rican va r iety w ith w hich they com e in competi
tion. The H awaiian ban an as are wrapped in leaves and some
times in s traw, w hile those fr om the Bast are s hipped w ithout 
any w ra pping. One of the steams hip companies has offer ed 
to coo pe rate in an experimen t in the shipping- of bananas from 
Hono lulu w itho ut wrapping', If this can be accomplish ed it 
w ill save an expe nse of 'approximately 'l cents per bunch for 
wrapp ing. It may cause a mo re careful han dling of the fr uit 
by all part ies. from th e plan tati on to the wholesale warehouse 
and it may also allow a better circ ula tion of air to th e fru it 
in the ship. 



M ARK ET POSSIBILITIES. 

E xclusive of Hawaiian bananas, there are shipped to the 
P acific CO<Mt, approximat ely 1900 carloads of bananas per 
year, This includes those supplied to Arizona and New 
Mexico through Los Angel es; those to California, Oregon , 
Washington, British Columbia, Montana and I daho. A car
load averages about 340 bunches, making a total of 646,000 
bunches per year consumed within this t erritory, exclusive of 
bananas from Hawaii. This is the equival ent of approximate
ly 53,833 bunches per month. If these bananas were grown in 
Hawaii within the t erritory of the United States, th ey would 
re present an annual valu e of over half a million doll ars to this 
T erritory dir ectly. In addition to this, th ey wo uld supply th e 
chief fr eight t o two steam ers ma kin g reg ular trips between the 
Islands and the mainland. All the markets west of th e Great 
Plains might be supplied with banan as grown here on United 
States so il. The importan ce of this trad e in th e future mav 
be estimat ed from the fact th at the annual consumption of 
banana s in the United States is and has been increasin g at th e' 
ra t e of mor e than on e million doll ar s' per year in valu e. From 
an agricultural and economic point of view there is no good 
reason why the Pacific Slop e trade in bananas sho uld not be 
supplied from Hawaii. 

COIQlKING B'AiNANA:s. 

The cooking banana is in its use so unlike the banana which 
is eaten without cooki ng as to be quite a distinct product upon 
the mar ket. During the past twenty years, as has been see n, 
a large trade has been built up in th e banan a which is eate n 
ra w. The cooking ban an a which ta kes the place of fr esh 
vege tables and cookin g fruit has not as ye t b een introduced 
to the Amer ican market s, exc ept in N ew Orleans and ab out 
th e Gulf Coast. There can be no doubt th at during the winte r 
season when there is a lack offreshvegetables in the market s, 
th ere would be large demand for the cooking bananas th at are 
grown now in a sm all way in Hawaii. The merits of the Ha
waiiancooking bananas are but little understood even by a 
large nu mber of people who have resided in the I slands for a 
consider abl e period. To the peopl e of the mainland they. are 
practically unknown. Act ive efforts to introduce and acquaint 
the peopl e with this fruit could build up a large trade in th ese 
fruits. . 



Plate VI.-Old Papai a Orch ard . 
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MANGOEIS. 

The ma ngo will unquestionably become a popular fru it in 
the markets of the temperate zone. Its beauty of for m and 
coloring, its enchant ing aroma an d delicious flavo r make it a 
fruit un iversally appreciated w here kn own. The inf eri or seed
ling var ieties have been r espo nsible for the unenviab le repu 
tation wh ich it has acquired among some traveler s. T he fine 
varieties have only r ecentl y be en introduced in the American 
tropics and ar e as ye t known to but few . When t hese sha ll 
have been propagated and widely dist ribu ted in H awaii, F lo
rida, Porto Rico, the Philippines, Cuba and Mexico, the grow0 

ing of the fruit will becom e an important ind ustry, The de
o ma nd for it wi ll incr ease as those w ho are ye t yo ung have 

seen the mark ets increase in the ir capacity for oranges, lemo ns, 
pomelos. ibananas and many other fru its. , Hawaii should grow 
a lar ge portion of th e mangoes for the Western markets. 

I n the shipments of Augus t, 1906, no mangoes we re in
clu ded. ' The Station has, howeve r, expe rimented for several 
years in the kee ping of mangoes in cold sto rage wit h most 
favor able re sults. Mangoes may be kept much lon ger th an 
avocados under re fr igerat ion without deterioration 'in qua lity. 
They have been shipped long dis tances and have arrived in 
perf ectjcondition. 

There is but one obs ta cle to the development of a large and 
prosperous mango industry in ' Hawaii and -this one calls fer 
immediate and st ringent action on the par t of the Govern ment. 
T he man go-w eevil, Cryptorhynchus 'mangiferce threatens the in
dustry and the longer the fight against it is delayed the greater 
will be its difficulties and expense, It is a short sighted an d 
suicidal policy to withhold immediate ac tion even if its cost 
sho uld be great . 

SWEEIT POrr'ATOES'. 

T he shipping experime nts included only fru its but a study 
of t he markets revealed a promisin g ope ning for the shipping 
of sweet pot atoes fro m Hawaii to the ma inland during the 
time when those grown there are o ut of season. A lmost all of 
the sweet po tatoes used on the Pacific Coa s t are grown in 
California. The op ening of th e season is about the middle of 
August and it continues unt il abo ut April 15th. W hen th ey 
first ap pear on th e market the prices are very high, $60. to 
$80. per ton wholesale being not an uncommon price. During 
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the latter part of th e seas on the potatoes which have been 
stored for a lon g time are of indiffer ent qua lity. T he time 
when the Hawaiian product could prob ably be put on the 
market at high prices would be fr om April 15th or earl ier, unvil 
August 15th. 

All these market s at the present time, dem and a w hite or 
light ye llo w pot ato of medium size and dry. T he re d varieties 
are almost unknown and though it might be po ssible in time 
to place so me of our best red va rieties, it must be done grad
ually. The peop le know the ye llow potato and in th is case it IS 

much more profitable to g-row what , the people want than to 
mak e the people want what yo u grow . 

The standard cr ate in which pot atoes are shipped in Cali
fornia, con ta ins abo ut on e hundred pounds, T he ends are 18 
by I1 ~~ inches and are on e inch thick. T he side sla ts are 2 feet 
long and are of :-i inch lumber . This wo uld be a suitable crate 
in w hich to sh ip from Hawaii . Sacks should not be used. 

MARK ET ING S;YST EM. 

Fruit and all ag r icultural products have in the pa st been 
marketed by the commission and cons ignme nt syste m. This 
s y stem is too common today . By this method the grower 
ships his fru it to a distant ci ty cons ign ing it to a commission 
merchant .and says in effect "Sell for me these product s at 
such prices as you can secure, ta ke yo ur commiss ion and ~' e 

turn to me w hat is left." Suc h a method of mar ket ing is 
manifestly unbusinessl ike and does not prevail in th e w orld of 
commer ce ex cept in the handling of agricultural pro duc ts . 
Does the manufacturer of sh oes or hou seh old furniture or any 
othe r commodity take great pains in the prod ucti on of the 
finest po ssible manufac t ure and the n sh ip his goods to a com 
mission merchant with the request that th e goods be so lei 
and th at wha tever may be due him after the tran sactions are 
closed, be r emitted? Granting that he is assured of the highest 
integrity on the part of the commission house, he does not care 
to market his product in this manner. Me n in the fr uit com 
miss ion business are as hon est as in other lin es of ente rpr ise, 
yet it will be admitted tha t this system offe rs unusual oppor
tunity for unscrupulous dealing and it is hardly to be expect ed 
that the whole fraternity of com miss ion men w ill be witho ut 
an exception, in st ra igh t dealing and integrity. F or this rea 
so n if for no other, the grow er should se ek othe r methods of 
marketing, for many losses w ill be sustained w hile the grower 



Plate VI I.-Th e Jamaica or Central America Banana . 
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is find ing- a ma n in w hom he can rely to do the best fo r him 
which this sys te m perm its . 

T he re ar e, how ev er, othe r reasons fo r condemning thi s sy s
tem. T he in teres ts of the com miss ion hou se lie in exac tly 
an op posi te direct ion to th at of t he produc er or shipper . Mani
fes tly the inter est of the com mission hou se lies in th e dir ection 
of cornmiss ions . M uc h more mon ey can fr equently be made 
in the for m of comm issions, on fruit se lling- at a low th an at 
h ig-h pr ice. It is of course to the advantage of t he shipper 
th a t the fruit b e so ld at the hig-hest possib le price. At first 
sig-ht it may appear that this w ill also b e to the b est interest 
of the comm ission merchant, but it is not the case. L ow prices 
m ean many sales and an easy market, hi gh prices m ean fewe r 
sales . A s pr ices drop, the sales in cr ease ve ry rapi dly . Su p
pos e fo r example , t hat a pineapple grower in Hawaii ships to 
San Fran cisco one hu ndr ed do zen pin eapples. If these are all 
so und and sell at $4. per dozen the account not co ns ider ing 
minor cha rges sh ou ld st and as follow s on a TO p er cent . co m
mi ssion ba sis: 

TOO .doz. pin eapp les at $4 $400.00 
Commiss ion at TO per cent . . . . . . . . . . . . . . . . . . 40.00
 

R em ittan ce to g-rower ; $360.00 
Suppose the sa me p ineapples sho uld be put on the mark et 

at $3. per doz en the account would stand : 
TOO doz. pineapples at $3 $300.00 
Commission at TO pe r cent . . . . . . . . . . . . . . . . .. 30.00 

R emi t ta nce •••• $270.00. d 

By this fa ll in p ric es the shipper has sus ta ine d a loss of $90. 
and the commission m er ch ant an apparent loss of $ ro. P ro 
v ided, however , th at ther e is a suffi cient supply of pi neapples 
ava ilable, this loss of Sro. is only an ap p~u:en t loss. By se lling 
th ir ty-three and on e-th ird dozen mor e pineapples , th e $ TO. is 
made up. T his diff er ence of $1. per do zen in the pri ce w ill in
cr ease th e sa les fa r more th an 33 i-3 per cent. so that the co rn
mi ssion house has r eall y profi t ed by this low price and has n o: 
lost. The larger the volume of tr ade as a general rul e, the larger 
w ill be th e net incom e of the com miss ion hous e. It wi ll be 
g ra nte d that the comm ission hou se w ill w ish to do the bes t 
po ss ible fo r t he man w ho consig ns to it, provided th at in so. 
doing- it s ow n busin ess in terests are not interf er ed w ith, be-, 
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caus e it w ishes to please hi m and sec ure hi s futur e bu siness, 
bu t the fac t remains that it s inter ests are in the line of larg e 
sales even at low prices and would fre que nt ly be in terf er ed 
with by doing the best possibl e for the shipper. Greater ac tiv - . 
i tv in dis tr ibu tion might dispose of the supposed on e hundred 
d ozen pines at $4' per dozen, bu t wo uld it pay ? F ro m the 
standpoint of th e owne r of t he fruit it would, but fr om th e 
po int of view of commissions, it migh t not. If not, w ho w ill 
cha rge t he commission me rc ha nt w it h any thing other than 
honorable business dealings wh en he sells at $3. per dozen? 
If the ca re ful distribution at th e higher price cos ts him more 
than the $IO. it wo uld be akin to phi lanthro py for him to main
tain that figure. The fault is not w ith the men but w it h the 
s ystem. 

I t must further be ad mitted that the care in handling w hich 
fruit receives in bein g taken fro m the ship tothe store' rooms 
will be g reate r if performed by or under the supe rv ision of the 
ow ner of the frui t . This again is saying nothing derogatory of 
th e com mission mer ch ants b ut nobody expects an oth er par ty 
to look after his interest s as well as he, personally, or thr ough 
his agents, could do. Busin ess is not do ne on this pl an . For 
example the w riter has seen b ananas from H aw aii loaded on 
wagons on the docks in San F rancisc o b eing placed five or s ix 
t ier s high and th e men loading the fr uit walking over the low
er bu nches while reachi ng to place othe r bunches on th e h igh er 
ti er s . W hen these bunche s beg in to ripen the bruises which 
have been cause d by bein g walk ed up on and by th e deep 
s tacki ng, are ve ry ap pa rent an d probably a larg e port ion of 
the bu nch is wo rthless. These bunches ha ve to be sold for 
almost nothing a nd returns are made to th e shipper for so 
m any bunch es spo iled. Prob abl y the manag ers of the houses 
for w ho m these draymen we re working would not approve of 
the fruit being treat ed in this manner, but if the ow ne rs hip of 
t he fruit we re transf erred to the commiss ion hou se and the 
destruction of each bunch represented a dollar or two to th em , 
110 one will dispute that the incent ive to enfo rcing proper 
h and ling upon those driving the fruit wagons, wo uld be g reat
ly increased. In other wo rd s, the commiss ion house mak es 
cash r eturns for only the fru it that is op ened up at its show 
ro om s in fit condi tion for sa le and so rem ains until a sa le has 
been made. 

In other lines of com merce, goods are sold on ord er. The 
owner or hi s agen t inter views th e bu yers and secures orde rs 



Plate VIII. -The Chin ese or Cavendish Ban ana as grown in H awaii. 
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fr om eac h . Is there any good reason why the fruit growers of 

H aw aii sh ou ld not sell their fruit on t his plan? It is bu siness
li ke, it avoids g lu tting the mar kets and provides for a far more 
g en er al and wide distribution than the system described abo ve. 
This is the m ethod whi ch is pursu ed by the com petitors of 
Haw aii in the ban an a and pineapple market s. Those who con
trol the " E astern" ban anas se ll to a give n commiss ion house 
iIi San F ra nc isco, Seattle, P ortland or othe r market, a carload 

of ban an as at a give n pr ice f. o. b . N ew O rleans . T his fru it 
then be comes the prop erty of the Pacific Coast firm which, in 
t he tran sa ct ion, acts not as a commission hou se, b ut as a 
wholesale dealer in fruits. Pineapples from Florida, which 
compet e w ith the H awai ian product, ar e sold in the same man
ner as these banan as. The differ ent wholesal e dealers uni te 
in orde r ing a carload w he n one firm can not h andle that qu an 
tity but they are sold in Flor ida to be shipped to the W est and 
ow ne rs hip in the fru it is ther e tran sfer red to the differ ent 
firms w ho buy. 

This method of disposing of frui t is g row ing in favor. Noth 
ing fur ther need be said to show 'hat it is fa r more desirable 
fo r the producer than the commission sys tem. It is also satis
factory to the commission merch ants who are to a larg e extent 

at the present t im e, w ho lesa le dealers in fr u-it, whic h t hey buy 
and sell in the same manner as any oth er commodity. A very 
lar g e por t ion of thei r bu siness is do ne in this w ay. Provided 
the fruit is up to the standard , well packed, sold at a r eason ab le 
pri ce, and arr ives in r eason ably go od cond it ion, this method 
cannot fail to g ive satisfaction to those who bu y at who lesale. 

In orde r that such a plan may be carried out to the best 
advantage, it is impor ta n t tha t the Haw aiian fruit growers 
sho uld organize for the marketi ng of their product. By so 
doing, an agent on sala ry and w ho lly resp onsible to them, 
co uld be maintained in San F ra nc isco who could for the pres
ent attend to the taking of or ders on the P aci fic Coa st . This 
bein g. his ex clusive bu siness he could without a doubt, place 
large quant ities of fruit in cities and small towns w here our 
fru its are scarcely known. T his would not necessitate the 
es ta blis hing of a w ho lesa le fruit hou se, for the fr uits could ;';0 , 

<IS now, to th e whol esa le dealers. Anothe r age nt should be 
appointed to atte nd to the proper shipping of the fru it fro m 
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Honolu lu, w ho need gi ITe on ly a pa rt of his t ime to this work . 
This plan need not entail much expense and wo uld certainly 
save to the growers and shippers, a sum fa r in excess of that 
expended. 

The fru it growers of Ca lifo rnia have organized the mselve s 
in to very strong combinations conspicuo us amo ng which are 
the Ca lifo rnia Fruit Exchange and the Ca lifo rn ia F ruit-Grow
ers ' Exchange, the for mer for the handli ng of deciduous fruits 
chiefly, and the latter for citrus fr uits. These two bodies now 
mark et a very large por ti on of the fruit of t he State . Their 
agen ts are in eve ry importan t market in the U nited States 
and keep the g rowers and shippers informed by t elegraphic 
adv ices as to prices and the genera l condition of the mar ket s. 

T he Hawaiian growers cou ld dou btless avail the mselves of 
the advantages of this whole Ca lifornia system if an organiza
t ion could be effected along the lines followed by th e local 
associations thr ou ghout Ca lifornia. These local as soc iations 
together constitute the centra l organization . In conversation 
wi th 1\1r . A . R. Sprague , P resident and Mana ger of the Ca li

forn ia F ruit Exchange, t he. writer was assured t hat it would 
be possible for an association in Hawaii to be taken into th e 
general organization on the same basis as t he local branches in 
the differen t parts of the State. This opportun ity is we ll 
worthy of con sideration by those interes ted in H aw aii an fruit 
industr ies. 




