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(Copy).

Augus$ 13 1901,
Mr, J, RR Bradley,

117 Md, Ave, N. E,
Wiashington, D. C.
Dear Sir:

In reply to your favor of August 12 I beg leave to report
that the culture of oranges on a commerciel scale can be said &o-have
‘scarcely begun in Forto Ricoy, a= that answers to a2ll of your gquestions
are not practicable, I have rearly completed a paper on the subject
ih which the generzl situstion is explained, and a2lso the uncertainty
which must exist until actual demonstration chows what can be done,

In brief it may be said that the climate of some parts of
the island is probably too moistfor the best resultis, while in others
irrigation might be needed; local conditions of soil and rainfall dif-
fer greatly. Nursery stock can be purchased in Florida and the trees

would probably come into bearing as soon or sooner than in the States,

Very respectfully,

(Bignea) 0. F. Cook,

Hunt Institute for Botanical Documentation



S No. 117 Md. Ave, N. E.
Gﬂopyi Washingion, D. 0., Aug., 12, 1801.
Mr, 0, F. Cook,

‘Chief Botsnist, Dept. of Agriculture,

Dear Sir; fThe piblicztion of an interview with you in a
recent number of the Weshington Times concerning Porto Rico suggests to
me thet you may be zble to give me some information concerning the
culture of the orange in that islend. It has been stated in the press
thata number of Americans are interested in the planting and cullure
of  the orenge there, and T take it for granted that they weuld not in-
vest in that field unless they had found sufficient encouragement to
warrant them in doing so., May T ask you for some facts reloting to
this industvy.

1.Wow long after pleniing bsfare the trees come into Learing 7

2.What are the size and quality of the fruit as compered with thos
of the Florida and Californis groves?

3.What isuthe cost per tree for nureery stock?

4.ﬁhat is the price of lena?

5,What is the approximate cost of plenting and of caring for the
orchard per acre, until it bears?

6.Whet is the earliest date annually that the fruit mey be picked
and prepared for shipment?

7.What is the cost perton(or carload) for Preight to New York?

B.Are the popts of the #sland eccessible to orange lands?

9. In your judgement does the-island present opportunities for
investment in orange cultiure superior to those of Florida or of Cali-

forniag

lO/If you enswer yes tothe last guestion, do you think ihelxikely

that Porto Rico oranges will ever supplant the California fruit in

America market

Hunt Institute for Botanfcal Documentation
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: § an -i‘:ﬁes_a andiindred -p_oi'n‘l_;'a that you mny. e abi§ to
gratefully received by

© Yours, respectfully,
' (signed) 3, R. Bpadley
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U. S. DEPARTMENT OF AGRIOULTURE.

‘Division of Botany,

CITRUS FRUITS 1IN PORTO RICO
byﬁ
5 . 0. F. COOK,

Speclel Agent for Tropical Agrioulture.

WASBHINGTON:
‘Government Printing Office.
1801,
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Menorandum for Letter of Transmittal.

I have the honor to transmit herewith, for publication as a
bulletin of this division, a report on the citrus fruits of Forto Rico
by Mr. 0. F. Cook.

This paper is not offered as a special study of citrus cultures
in Porto Rico, the notes and photographs on which it was based having
‘been secured as part of a general report on the useful plants of that
island, The manuscript has, however, been read by Messrs Herbert J.
Webber and William A, Taylor of this Department, and cultural sugges-
tions based upon the special knowledge and extended exﬁerienca of
these gentlemen have been incéporated. Publication is recommended as
a means of replying to numerous inquiries from correspondents intereste
edin the present conditions and future possibilities of fruit-growing

in Pdr:p Rico.
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GITRUS FRUTTS 44a ?Aﬁﬁm

The commercial citrus fruits, except the lime, do not bhelons
in the same climatic category as the mango and avocado pear, since in
the humid tropical climates they do not produce fruit of the best aqurl-
ity. The rinest oz@gkea come from semi-arid and semi-tropical regions
1ike the Mediterranean countries, Florida and C¢sliformia. It is,; how-
ever, to be said that the possibilities of particular localities in
the tropics have been properly investigated in very few instances. The
adartation of methods of culture to local conditions is an espeocially
important matter in the establismment of a commerzial industry in citme
fruits. In Portoc Rico the Tirst steps in this direction have searcal—r
been taken, and a considerable period of experimentation may be expected
to intervene before methods can be perfected so as io securc the bast
resulis. For several years it may remain doubtful whether Porto
Rlco can compete successfully with California, TFlorida, and the MNedi-
terranean countries in the production of Ffruit of high quality. ﬁf
present it can only be said that some of the oranges egual the hest

of the Jamaica fruit offered in our markets.

rts * %
Thi Divisien of
Po! ogy to why uits re
submitted, and T edgment iX due for yarious ficts and

BuggeN ions con
The use of grafted stock, instead of variable, and frequent-
|
ly inferior seedlings is the first Btep toward the establismment of

regular trade. The present SUprly of oranges, even if adequate in
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quantity, would average extremecly low in quality and only a very small
‘part of ihe Porio Rican product would pay for marketing.

Thiqj of' course, i& no reflection on the possibilities of the

good
country as a producer of;fruit. sinae with the excertion of the fact

‘that a few orange trees aee sometimes’ Found iz & rowsthere is mm
to indicate that the cultivation of citrus fruits ;;:; Tecelved a se-
rious thought in Porto Rice. A vigorous, well Kept, thrifty orahge

tree would peebably be a new object for Porto Rican eves accustomed

only to the tanzled and stunted growth of neglected and lichen-covered
specimens, Only in the vicinity of Mayaguez nhad there been any note-
worthy effort toward the planting of orange groves and the establish-
ment of a regular trade.

The guestion as to which part of the island is best adapted
for the growth of the citrus fruits is one whiech is receiving varied
answers from the promoters. The trees will undoubtedly thrive almost
everywhere, but this is not necessarily an indication that the condi-
tions are favorable for the production of abundant fruit of high
quality. In fact, it may be necessary to experiment with the same
variety in different parts of the island before the relative merits of
different lecalities car be determined. It is aifficult to believe tmatf
in so small an island there could be sugh endless combinations of soil,
temperature and humidity, factors of great importance with these

fruits, to say nothing of such questions as the use of the proper stocks

and varieties in the different situations, the use of fertilizers,

Hunt Institute for Botanical Documentation



3.

‘transportation facllities and numerous otherlelements likely to affect
the success of & venture in orange-growing or kindred lines. It seems
extremely probable,iB$*least, that the more humid climate and stiff
soil prevelent on the north side of the island will require methods
different from those which may be found applicable on the drier
‘Boubhern slope with its more pprous limestone substratum, where if

other circumstances sre favorable fruit of better quality is to be
expected.

1t is, of course, important thet the varieties best adapted fo
the verious conditions be secured for budding, -although it is by no
means certain that the kinds most successful in California and Florida
are sultable for general planting in Porto Rice. If really high grade
nq@}ﬁa varieties can be found it would be, perhaps, safer to propagate
from them than to import new stock the success of which would be, of
necessity, somewhat problematical., Three-fourths of the Florida
varieties ate of local origin and are likely to be better adapted to
forto Rico than the ledltterransan sorts.

With regard to the possible competition of Porto Rico whth Florida
and California in the production of citrus fruits it should b#remembar-
ed, as stated above, that there is but a small availaeble supply of
good gquality, and tﬁ:t it would regquire several years to build up ﬁ
~new industry. Furthermore, should such an industry come into existenc
it must be largely through Amerigan ehergy, capital, skill, and adap-
tive ability. The people of Porto Rico have scarcely considered
fruit-growing as a source of zgricultural wealth and probably few of
them will take it up with the necessary intelligence znd persisgence .
until they realize its possibilities by occular demonstration. In this

&8s in other lines, Porto Rico should be considered as an opportunity

" Hunt Institute for Botanical Documentation



for American enterprise, rather tharn as zn eppening for hurtful
competition of foreign interest or even of recently adopted citizens.

If any of the orange growers who have lost the results of years of lzbolt”
and been driven from Florida by frost -re able to utilize their
experience in Forto Rico the fact should not be deemed a misfortune

in any part of the country, ligreover it is very improbable that the
pooduction of Porto Rican fruit will increase faster than the demands

of the market to the disadvantage of the existing industries ofnm

Florida and California,

d
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{" in the produstion of oranges for the United States marked
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Pn&'to Rico will enjoy at least one important advartage in the

possibility of entering the market in autumm months,before the
~te ne b TRt~

oyen;l-‘::n October and November, but the areng-o; brought te—markes

even when of reasonably good rom,aa-: inferior in texture and

ro
Fleri.datand‘ california crops are ready. At pru:nt rthe'&sea on &

flavor and eould not ba shipped to advantage. Warly native vurieties
may possibly exist but the prohability is that it will be found
danira.blo, as in Jamaica, to introduece the best early sorts from
Plorida. The variety most notable in this respect is Boone's
Farly, while Centennial and Parson Brovm are but little later.
These and some of the batter of the very late varieties are the
most promising for an advantageous beginning in shipments to the
American market, sinee in the mid-season trade the comr-;:ition of
Florida and Ca'ifornia would neecd to be met. Im Jamaica successful
experiments ars claimed with a large number of superior varieties,
such as Jaffa, Washington Navel, and Pine Apple, but as yet few

of these have bsenm grown in aquantities sufficient for shipment

as special grades. It is also possible that varieties of recent
tropical orifim might do better in BSerto Rice and Jamaica than
those originated in Mediterranean countries or Florida, The fact
that the profits depend largely upon the production of fruit of

the highest possible quality should always be kept in mind by those
undertaking the culture of eitrus fruits. The cost of production
is practically the same for the inferior as for the superior article
and the difference in se ling price is largely clear profit, or

rather the reward of forssight and good Judgment.
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Limestone for Orarges. Limestone soils are favorable for the

production of high-grade citrus fruits. In faet, unless the soll is
naturally calcareous, applications of lime are generally considered
neceasary to the best results it boing extremely difficult to secure
‘good oranges without it, In Florida fine aroma and nigh flavor are
thought to Ve directly connécted with the existonece of lime and the

sare opinion is held in other orange-grow countries. Porto Hico

has a conslderable variety of limestone soils, with different admixiures

of other materials, and diverse climatic conditions, so that there ia
Teason to hore thai some districtis will be m\}ﬁ ultipately to put

on the market as good fruit as can be ralscd anyshere in the tropics.

Hunt Institute for Botanical Documentation

-

|



Cltrus Cultures and Hurricanes.

The danger and destructiveness of Porto Hican hurricanes is now
commonly exaggerated by reason of the distress and loss of life oc-
casioned by the exceptional storm of August 8, 1899, The damage was
largely wrought by the water rather than by the wind, though some
agricultural industries suffered severely from the dirsct effects of
‘the storm, Bananas were everywhere badly injured =znd bearing was
interrupted for an entire season., Coffee planters also lost heavily
by the destruction of the crop then on the trees and the plantations
were badly damaged by the destruction of the shade-trees., (Cacao end
many othier tropical crops are even more susceptible to such injuries,
but ciitrus trees enjoy the notable advantage in comparative immunity
from destruction by wind. The hard and yet tough and flexible wood
not only offers gufficient reaintanuedtaftha wind, but =ven the fruits
are not all blown down though though no doubt a2 severe storm would
interfere with the ppoduction of z full e¢rop. This would be, however,
a merely seasonal danger and recovery would not take yezrs as in the

case of the Wread-Pruits amd trees having soft, brittle wood.

Hunt Institute for Botanical Documentation
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bud is cut squarely amcross top and bottom, It is not trimmed into a
narrowed point either above or below. T+ is claimed that the bud

is easier to manage when 8o left. VWhen the bud is being inserted ihe
‘8tem of the etock is hent forward so as to open the slit, and so fa—

cilitate the admission of the bud."

Hunt Institute for Botanical Documentation
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1 Of a'l $he cultures the citrus fruits oﬁ.’ar) perhaps, the best
opportunity for quick returns in a country like Puerto Rico where
there are large numbers of wild or semi-wild trees and seodlings of
all sizes. GOroves ﬁ'B‘nM from "picked up"stocks may never attain
the beauty and regularity of thosdplanted from carefully selected,
budded trees grown in the nursery, but if transplanted with reason-
able care even large trees do not lose their vp'gor: they can he
brought into full bearing in two or three vears and remain produe=-
tive indefinitely. Transplanting should be undertaken in the wet
season and watering must be practiced when necessary until new roots
have been formed, and the plants well established. The whole top
of the tree should be cut away at the time of transplanting, and
buds are set in the new sprouts which come i’l}'rL.

Hunt Institute for Botanical Documentation



- - ——

10.

h.o.x- Ay
Of course fhe plamtins of budded seedlings, either grown at

“home or purchases From nu;qgries, should follow withont loss of time.
The details of the processes of propagation; asowinz of the seed, the
transfer to the nursery and the orchard, ang the various mothods of
budding_and grafiing can be found in & paper published in the Depart=
mental ¥earbook for 1886 by Hr, H. J. Wehber under the title "Methods
of Propagating the Orange and other Citrus Fruits,® which may be ob-
tained as a serarate pamphlet on aprilication.

Species of Citrus in Porto Rico. Four citrus frits are

everywhere met with i Porto =ico, the sour orangey (naranja) the swoet
orange (#ﬁina), the lemon and the lime. Three othars of less value
and relati?e-impngtance are occasionally found; these are the eitron,
the sweet lemon?:fhe toronja or shaddock. Other species or varieties
may exist in privﬁte gardens, but they did not appear in the markets
at the time of our visit , nor were they referred to by those familiar
with the frults of the island.

Ihe Sour Orange. 7rhe most co'mon of the cmﬁéus fruits is
perhars the sour orangg:“naranja" as 1t is universally called in
Porto Rico. This is the regular Spanish name for the orange, but in
Porto Rico it is reserved for the sour srecies leaving 'éhina“ or
rarely “naranja-%hina‘ for the sweet. The ordinary Porto Ricar sour

orange is believed to belong to the species “cit“us bigeradia® arng

0y Aood JF0 e

1s not the Eéville orange, reported +wuuiar-ﬁ*1w-ﬂe—ﬂhunnﬂ;x_iz;xhaawiia

«Btatar4n~30nxa Rioes—with-what-wanpant i te-—4mpessible to-prate
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The seville oranze is generally more compact, and has a smoother,

- ——

(o thinner rind than the sour orange; in Fact, it is more nearly related
l +o the sweet orange rather than to the sour. The form shown in the

i

d
photograrh differs from the sour orange i!!}i-'lorida ornly in having mch

smaller spines, a difference particularly arparent on the more vigorous

shoots.
8-
In Florida the sour orang{ls used for stocks in all plant-
. nesuwl  ug
ings on moist land,; for the reason that it extsts-a foot-rot or mal

! o ed
41 gomesa and other diseases which effect oiher varieties wihen plantime

on heavy soil.a. This species is also plasted in TFlorida as a strect
shade tree on acecount of its vigor and hardiness. The fruit is prac—
tically worthless excert in the preparation of a refreshing drink
like 1amon:‘;“'§nd in the manufacture of marmalade. It may he distin-
gulshed from that of the sweet orange by the usualljr coarse, wieven
and deeply pitted exterior, and in section by the large oil-glands,
thick, loose rind, coarse juice ~vescicles, large seceds and hollow
centre. Some of the in’erior sweest oranges of FPorto fico have a very
thick skin vhich is, nowever, fimm and smooth, and in sueh the selid
central pith.Ad ;éw—'-ﬂ»;\ 8.1 ,

In t‘heir neglected, mﬂm:;t condition the trees of the sweet
and sour orange ajvear indisiinguishable even st a short distance.
The fruiting branches and their lewes ave also often very similar,

but if the long, virorous shoots or sucker brauches be exsmined ‘he

Hunt Institute for Botanical Documentation



deat stems willi bo found; in the pour orange, (Fig. ) o be
much lavger broader 2oa more trimmpular than in tho sweet. (TFigure )
In Porio idec 196 oweet orempe hias Algo a very mich larper spine at
tive
w

the base of each leaf of the vegeta-, branch but this may not always
be the case, since the Florida sweet orange is less spiny than the
sour, 0On the frulting branches of both species the spine and the wings
of the petiole are very much reduced or disappear entirely, and the
leaves become smaller and propertionally broader.

The Sweet Orange. The difference between the sour orange, or
"naranja® and the sweet orange " china", have been stated above. The
qualitly of the fruit is extremely variable , 88 might be expected
from the abseRce of cultiwation, and from the raet that all the trees
are seedlings. MNany frults are small, thick skinned, pithy and con-
tain, perhaps, an enormous number of ﬂeedsg (Fig. ); ox these
digsadvantages may be variously combined with larger size and fairly
good texture and flaver. The great majority of oranges offered in the
markets ﬁere, however, of such low grade that th-y would hardly have
been placed before a public accustomed to fruit of good quality. Bx-
ternal appearance was also very decertive, large, nttractivn.frnit
being often found utterly insipid and orf rithy or leathery texture.

sarples indicabing the existence of varieties combining desirable

R
qualities in regard to size, texture and flavor,h?es certainly extreme-
1y rar?/Lai_:hn_timﬂhef—uur-vtuit; and even though due allowance bhe

Hunt Institute for Botanical Documentation
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‘made for the fact that the season had not fully opened it seems fairly
well assired that exports bvased on the available supply of frult could
amount to little.

That A rather high grade orange does grow in Porto Rico was .
‘however, demonsatrated by a few specimens secured at San Juan and brourit
back to Washington for the fnspection of the fruilt specialists.
The photographs . }_':'-.'icr,-tld \'iahuw a frult of desiravle size, with a
smooth, thin skin ba.rad dissipiments, and delicate, juicy, flesh of
excellent flavor. The seeds are rather too niumerous and t+he central
pith or "rag" toopronounced, bui some believe that under betier cultive—
tion these defects might tend to disappear, and that thie variety, if
no better a=ss exist, might profitably be used for propazation by
budding. Mr. W. A, Taylor, of the Division of Pomologzy, whose kindly
asslstance f?ﬁﬁer questions 1s thankfully ackncwledged, permits
himself to be quoted to tho effnet that this ormmge is at lecast the
equal of any Jamaican fruit he has ever examined. Figure
is from a photograph made at San Juan and is of interest in comparison
with Neo. taken at Washington as showing how the ﬂlir?:fss of the
skin decreascd during the journey.

According to Qapt. Hansard a weed called “cojitre® placed
around the roots of the orange-tree sweetons the Trult. This is be-

lieved to be a leguminous plant and suggests the possibility -6&8—its
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of 1ts use as g substitute for the nitrogenpus manure which is said
to be necessary for the best results.

It may in some localities be prossible to secure stocks of
conslderable size or to bud good varieties into old trees and thus
‘Becure a crop of goed fruit in advance of nursery seedlings. It is
understood that some orange nurseries have bheen planted already in ;$;
ticipation of a demand for stooks in the near future. The extent of
such a demand it is impossible, of ecourse, to foresee; it will depend
1ike other movements on political and commercial as vell as upon agri-
cultural corditions. ¥rom five to seven years must eclapse before pro-
duction on a gommercial scale can be expectod From new groves..

The orange season extends from Oetober to July or August. A Iroper

selection of varieties might make Possible continuous production at

least from the island as a whole, in view of tha great difference of
elimate and soil.

Ten years are thought to be necessary for a tree to reach
full bearing., It is clzimed that a sinzlec tree will sometimes pro+
duce several thoudand oranges. The local prices at the height of the

8season vary from 25 to 50 centavas per hundred.
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}dl ;gggk, The limes of Forto Rico seem 1o be quite nommal and
of good quality, while none of exceptional size were seen, the larger
of those Tizured on plate are ruite large enouzh to sagisfv
the present trade requirements. Large limes are in fact, hoi in
reguisition and are even considered objectionshle.since thev are liable
40 be mistaken for lemons. A small fruit is sufficient for the purroses
to whioh they are usually put,; and a larger would involve waste.

The dem~nd for limes is comstantly increasinz and there is
almost always rToom for more in the market. The lime endures shipment
well if properly packed and as the guality of the Porto Rican product
48 good, 1% is perhaps the most elegible fruit with which to open a

In the British island of Hontserrat the production of limes

Tor the extraction of lime julce has been made quite an industry. About
1400 acres arc planted to limes, over 1200 belonging to a single es-
tate. The annual total of incomes from the industry averages over
$30,000, and other Islands contribute large aquantities.

As thera is no duty on lime julce in vulk there is little
to encourage fhie planting of eatates in Porto Rico, except by those
who are already in pqsaession of ‘market facilities, =trangely enough
Tresh limes are protected to the extent of a cent a pound. There is
little or no direet importation of lime juice from the Vest Indies,

most of it coming in bottled form Fronm Scotland, where Leith is the
senter of the bottling dndustrv. There is a duty of elghteen cents
per dozen on bottles not containing—
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over three-guarters of a pint, bu® this would afford no adequate
protection, since larger bulk importations of juice would doubtless
be made if Puerto Rican competition should appear unier present
tariff conditions. b e Frabuck o?_ e Lo

The machinery required ,is simple and comparatively inexpen-
siva., The oil is sscured by abrasion of the skin apgainst the rough
surface of a saucer-shaped copper vessel. Next the limes are cut
in two, the juice which then flows out being kept se-arate and con-
sidered superior to that obtained by pressire between rollers.
Anigther method is to tear the limes apart by means of wooden c¢y-
linders armed with gun-metal teeth, extraction being completsed by
bagging the pulp and subjecting to pressre. The juice if carefully
strained and securely barreled to exclw e the air can be shipped raw
but if fuel is available it is generally hoiled down to about one-

eight the original volume and then packed in casks for export.
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I1 a favorable situations a tree is said to yield a
barrel of limes, the eaquivalent of ten gallons of juice. Limes
intended for shipment should be picked before thoy turn yellow, but
when the juige is to be extracied they are allowed to fall to the
ground, which greatly facilitates gathering, bput if allowed to lie top
long they deteriorate. In addition to the juiece, the essential oil
\gecured from the skins is exported in considerable quantity.

] : A
~— Limes might De much more extensively used, as +xe substitute

for # lemonjif a method of curing could be contrived so that the fruit
would keep as well as the lemon. The thin skin dries out raridly and
turns brown,and the flavor deteriorates.

In Montserrat trees are grown fron the seed, and when avout
1.8 inciies high are iransplanted into rows 20 feet apart and spaced
16 feet in the rows. Some advise keeping the ground clean while
others believe it preferable to rermit the growth of grass and use
their lime orchard for pasturage. Bearing commences at three years
and continued indefinitely, The lime appears to tharive excellently in
Porto Rico both on the clay solls of the north side =nd the friable
limestones of the south, bui shonld nmot by vlanted in loecalities
subject to long droughts, to vhich it is said to be more suscertible
than other citTus fruits,

An Investigation of the Montgerrat industryr is desirable
but no stock should be importcd from that islsnd excert under expart

Precautions to avoild the introduction of 2 so-called blight from ii-®
the irees are said to suffer in some localities
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A
The Lemon..  rhe Porto Ricp lewon seems 4o be somewhat inter—
mediate betwwen the genuine lemon and the rouzh lemon of Florida and
Jamaica. Externally it is uneven or irregularly raised into rounded
k: s

amqu
prominences, the surface being rather esstiy and deerly Witted. An
: : 3

b ,n—zw\.b
unusnally rough specimen is shown in figure while P3ate
and figure represent wore nesyly the average. The vescicles of

the flesh are rather large and decidedly looser than in the genuine
demon; there 18 also a large central cavity with a bundle of strands
of delicate white tissue in the middie. compared with the ordinary
lemon thers is very little "rag* snd the segments serarate readlly.
The taste is only moderately acid, with a pleasant, slightly bhitter
‘flavor, suggesting to some persons that of the grape-fruit, The' skinj
which is thick and cottony in the frdsh fmuit and has large oil glands,
becomes guite thin when allowed *o ripen. N This fruit is rather dif—
ferent from any variety known to the Depariment's specialists. Com—
mereially it cannot be expected to compete in the market with the or—
dinary lewmon, but for eating, and possibly Ffor the preraration of
unsweetcened lemonade it might become popular with those who a-e Tar-
tial to acid fruits. ‘

The rouzh lemon of Florida is the Btgg} now always used for
eitrus fruits whon vlanted in dry situations)wherﬁ it has proved to he
Tar superior to all others. For planting on the south side of Porto
Rico thls lemon mav also nave value and should not be neglected in

the atiﬁiing of nmurseries,
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The Gitron. An example of tn;ﬁ fruit was secured from a

‘street vender at san Juan. Ho stated that considersble guaniities

are grawig% in tne vieinity of Trujillo Alto but thers was 20 opportu-
nity of investigating that locality. Larze anounts of citron-peel are

dmported into the United Siates from Mediterrancan countries, notably

from Corsica,and experiments in the eulture of the trees are boeing

made in Florida and Cz2lifornia. The possibility of success in Porto

Ricgo is worthy of investization. Althousn ~one of the ciirons now
in commeree ara groq$§% in tropical countries there are said o be va-
Tities of excellent quality in Hindoostan and the Ialar Peninsula.
The Porto Rican dpecimen was of medium size, but the skin was too thin,
t'o:ao:ée in  texture and apparently gefisient inm flavor., Some or-all
of these defects may, of course, be due to tHe absence of Irorer oculs=
ture.

The Pith Shaddock. Along the road between Bayamon and
Toa Baja was found a citrus frmuit previously unknown Lo any of the
Departi-ent's staff, and arparently not described in books of referencae,.
It is of somewhat pyramidal or pyriform ghape with z rather OVeR,
smooth exterior surface, having large scattered oil glands, some of
which are derressed, while the majoridy are elevated. The sections
show a Tiym, pithy ring occunying more thyn half ihe diﬂneter1a:d

with both radial and longitudinzl Tibers, The pulp is slight in
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quahtiterather insipid qzd\_somewhat nittex, There i3 a3 gentral pith
column in which is imbecdded 2 distinet fivre at the hase of each
diasepimcnt. The specimerns were immature and the seeds still wride-
veloped. The fruit is of no sommercial value but may be of interest to
students of this group of fruits as rerresenting an extrere degree of
development of pithy »ind. It may alseo throw Some light upon the ori-
gin of such forms as that shown in #isbe—— figure where the
characters mentloned are all present to a limkted extent in a fruit,
which in other t:i;;:i approximates a sweet orange and may be @ hybrid
with it.

In Porto Rlco the name toronja is applied to these and simi-
lay frults, and in diotionaries it is translated voth as citron and
as shaddock. It has a suspicious resemblance to "turunj" a name used
in Tndia for numerous varities of true citrons, and said also by some
authors to be the Arabie word for citron, whnich would explain its
exlstence in Spanish. In Grand Canary there is another little-knowmn
citrus fruit which may have some relationship to the present.

regularly

It is from eight to ten inches 1ong,& her elliptical or melon-shaped
with a rather smooth, hard, exterior nearly as firm as the rind of
a watermelon. The rind is even thicker than im the Porto Eican fruit,
ﬂia rulp cavity being verv small, and has a not unpleasant flavor
combining sweet and bitter. t 1s commonly eaten in the raw state and
is supposed to be a variety of citron from the usual form of which it

is certainly verg.distinct.
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Ihe Swoel Lemon., The sweet lemon (limon dulce) is a citmus
type very little known and not likely to become ropular with the Ameri-
can public, but quite generally cu‘t:f_g\'atnd and used in South Buropesan
Porto Rican

countries., No mature arecinens or the Truit wera seen, ™ui the ywing-
less petioles of the leavis, and the emormous spines of the vegetative
branches chown in m y renders the tree easily distinguishable.

?-L, Grape-Fruit. The flourishing grape fruit industry op Florida
has been nearly destroyed by the frosts of reegnt winters. The grape-
fruit, while not so sensitive to frosts as the leron or lime seems to
require thoroug ly tropieal conditions ror properly maturing the fruit
and for this reason has never become popular in Southern Europe where it
has long been growvn in a small way for rreserves anci other minor
uses,

ITf Porto Rico can produce grape-rruits of gzood quality and

especially if thelean be placed on our markets early in the season
8 remunerative industry could undoubtedly be built up. The trees are
extramely productive and bear while 8£ill very young, Recently the
grape-fruilt has been found to susceed well in the 8alt Blver vyalley
of Arizona, but Porto Rico would be at no disadvantage in tne(fast-

ern market.
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The popularity of this Pruit is a rocent development and is
mostly confined to the Unitsd Stetes, Dr. Danisl Morris, Diresctor
of the Royal Gardens at Kew, has, howsver, urged upon the planters
of Jameica the growing of grape fruit or Pepadise fruit for the Ameri-
can market and his view of the matter will thus have egpecial interest

for those interested in citrus culture in Porto Rico.

"The Grape Fruit is in such great demand in America chiefly becausi
it has been so HEihly recommended by the medical faculty for its val-
uable dietedbfc and tonic gualities. It is also wery refreshing, and 1
is regarded as a spefific fo#dysPepsia. The Ameriecans are large fruit |
edters, and seldom begin or end a meal without fruit of some kind. !
To supply them with bananas alone, there arrived from the West Indies \
during the year 1885 one hundred and eighty-five cargoes of this fruit, {
comprising nearly seventeen million bunches, of the value of over five
million sterling. Jaméica furnished the larger share of this immense
shipment of tropical fruit, and that Island is becoming quite prosper-
ous im spite of the great depression that has overtaken 2ll the sugar-
producing countries in that partpf the world. Hitherto Florida has
supplied a good deal of the Grape Fruit for the American market, but
since the disastrous effects of the 'frceze ' of last year the Florida
plantations have been almost destroydd. Much English capital invested
in fruit-growing in that State has been lost, and many of our young
countrymen seftled there have suffered a severe reverse of fortune.

Even where the groves are not gquite destroyed, it will take years of
toil and expenditure to bring them back to thetp former condition.
For some time at least the chief suppliszs of Grape Fruit must , there=

fore, be drawn from the West Indies. The people in that part of the
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world would do well Yo establish irees of the best varieties, and tzke
'iﬂi!ntage of the opportunity to participste in what promises to be a
steddy and remumerative industry. A leading authority in New York
stltes: 'Itwill be long before there is an overproduction of the best
sort of Graps Fruit, since the demand for it incresases every year, and
is constahtly becoming more popular as a breakfast fruit.! A wealthy
population numbering over sixty million supplles a splendid market for
disposing of such an attractive commodity as this Grape Fruit. Some
idea of the ppices recently pald for especially choice fruits may be
ghbhered from the fact that two barrels of Grape Fmmit rezlised the
extraordinary price pf E'i‘.r-pﬂ'm‘l&!fﬁL Y each in New York, and seven
berrels of similar fruif sold &h Philadelphia forf\s 10s. esach, Such
fruit would retail at more than a dollar apiece. This 1s probatly

the highest price ever paid for any fruits of the Orange tribe for
eating purposes. It clearly proves that a very active demand exists
for Grape Fruit, =nd zlthough prices must necessarily®fall, the pro-
bhbility is that, with a careful selection othe best varieties, and
abudicious management of the crop, the cultivation will be a profitable

one for many years to come,"
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Fhotos.F 18 & 14.

Bpecimen sectioned hae three seeds, Slightly tco much rag

but flavor good. Color Geep nearly as deep as Oalifornda navels, dirty
and steined, not making a good appearance. 3 for 2 cents. Not many

oranges in the market, 11

Considerable gquentities of orznges from Youco and vicinity
have been shipped from Ponce packed in boxescafter the Florida menner.
Sliortly after the Americen occupation shipment of oranges from Porto

Rico was attempted with the fruit in berrels with the result that most

of it was lost, 70
{i) Parson Brown, Homosassa, Pineapple, Tengerina, Sanford,
3 Ruby, King, Boone's Ezply, Summer ,Early Mountain.

Norton has about 3000000 sesdlings.

1iBoyme and Marcelas grapefruit. 123
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