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SECOND ANNUAL REPORT

SuNIrI'r, C. Z., june 21, 1926.

Mr. R. K. MoRRIS,

Chief Quartermaster,
BALBOA HEIGHTS, C. Z.

SIR: I have the honor to submit the following illustrated report of

operations of the Plant Introduction Gardens for the two fiscal years
ending respectively June 30, 1925, and June 30, 1926, recommending that
it be printed and published as the second annual report of the Canal Zone

Plant Introduction Gardens.

\X,'

Part of newi v constructed d road at SumMit Botanic Gardens.

The time covered by the present report has been one of considerable

growth and greater activities for the gardens. Most of the projects out-

lined in 1923 and 1924, and mentioned in the report of the fiscal year of

1924, were continued and extended. A few were abandoned t)r at least

restricted as it appeared that the need for their continuance was too small

to warrant the corresponding expenditure of time and money. The

plant collections have grown rem arkabiNy fast, and now comprise mre

than 1,000 distinct species, the botanical gardens of the institution

bidding fair to become of a very decided scientific value.
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The additions to the plant collections were secured through various
s)urces. In January and February of 1925, the writer made a trip through
Ecuador and part of Colombia, and collected a large number of seeds and
plants, likewise brought a large collection to the Canal Zone from a trip
through Cuba and Jamaica in October-November, 1925. Seed exchange
with a number of foreign botanical gardens and Agricultural Experiment
Stations has also resulted in large additions to the botanical collections.
Of very great importance has been the cooperation of the Department
(f Agriculture, Washington, D. C., which has sent us a very large number
of highly interesting plants. Lately much material has been received,
collected by the Armour Expedition, now in the East Indies, and headed
by Dr. David Fairchild. Accompanying this report is a catalog of the
plants now found in the gardens, it is arranged by botanical relation-
ship, and each plant bears a permanent index number. Aluminized zinc
labels were placed by the plants in the field bearing index numbers. This
laheling will be continued as the plantings are extended. It will be
possible in the future to systematize the plantings much better than has
hitherto been the case, because of the roads which have been built during
tle dry season of 192 -1926. A bout 3,000 feet of these roads have been
hard surfaced, while the subgrading was completed on about 7,000 feet
readv for the surfacing material. The road system makes the southern
V)rtion of the Summit farm, hitherto almost inaccessible, available for
Cxtension of the plantings, dividing it up in definite plots, whereby it
becomes possible to make classified plantings, also to obtain desirable
landscape effects. A complete map was made of the gardens, showing
all roads and buildings. All the work of subgrading and placing the
c"ushed rock was done by prison labor.

Most of the land traversed by the new roads was drained, plowed,
and harrowed. This will be of appreciable assistance in tiding over the
Kry seasons, which are quite hard on permanent plantings. More particu-
larly was such the case during the dry season of 192 -1926, which was
unusual long and severe. Many treessuffered soniewhat and practically
stopped growi ng, although very few of them were lust.

A very large number of fruit trees, ornamental and economic trees were
distributed. With the beginning of io26 the policy governing the mode of
distribution was slightly changed. Hitherto all plants were distributed
entirely free. There were indications that this created a tendency on the

part of recipients of plants to give these an insufficient amount ot care.
A small chi arge is therefore nww made on all plants leaving the gardens-
not as an attempt to) cover all expenses in connection with the growing of
the p1nts but rather as a measure of a certain moral value, which will
help to ensure that a more careful attention is given the plants after they



have left the gardens. As far as possible records are kept of plants diK-

tributed, and an effort is made to have the plant owners report on growth

and behavior of the plants. The demand for plants has increased very

rapidly during the last two years, by inhabitants of the Canal Zone as

well as of Panama. The gardens have, however, at practically all times

been able to take care of the demand, raising young plants in very largez

numbers, dedicating four greenhouses beside several acres in the fl

to nursery work. Numerous difficulties have had to be overcome or

worked against, mainly that of lack of really efficient and sufficient rapiJ

labor to perform the detailed work of plant propagation and caring for

young plants.

In propagating plants for distribution, particular attention has I een
given to the importance of growing better and more fruit. The Canal

Zone should be essentially a fruit-growing region rather than one of iel

crops on a large scale. The local market for fruit is sufficiently attractive;

and growing fruit for export has to be no prime consideration, is even in

most cases for several reasons not feasible, bananas constitution the (nil

exception. The plant introductions of the gardens, therefore, havc t,

a considerable extent been along the line of fruit-bearingt trees, attempting

to establish better varieties of already known kinds as well as introducing

for test and possible future distribution kinds hitherto unkno wn in rhe

Canal Zone.

Besides introducing and propagating plants valuable for their edibh

fruits, the gardens have also given much attention to a large number t

plants of other economic value, as well as to new ornamentals. It i, B

this connection of interest to mention that the palm collection o thi:

gardens now contains more than o sp cies.

BA NA NA.

The Panama disease has during the last two years made still furthe'z

inroads on the existing plantations, in a number of cases to such an e\-

tent that production has become ulnprofitable and the land has bee v

abandoned and allowed to grow up into Jungtle. I t would secm that thl

on ly solution of the problem is the planting of disease-rcsistant variety
of bananas. While several such exist, it unfortlInate1 happens 1hat nion

of them for one reason or another is ablc t' compete in the in northern

markets with the Gross ,11ick/ banana. The best alv m-n them for cpo 2 t

is probably the Philippine Lacka/an banana. L .aruelV through the courte7

of the 1.nited Fruit Co., the garden11s were ale to Obt a;in a number

bulbs of this variety These were planted ouit ant prop aLated as rapid

as possible until the gardens no w possess about ome acre planted Xit
Lackatan banana. A number of shoots were furtherim ore dist ribhut
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among banana farmers on Gatun Lake, and many of these now have
plants enough for a fair start. A few of the oldest plants at the gardens

fruited and bore bunches which in size compared very favorably with

the Gross Mic!hel, and in general appearance much resembled this variety.

The blunches were cut green but "full" and hung under the roof in a cool

and ventilated building. The coloring process was slow, after three weeks

all fruits on the stem were still green when they all became yellow within

two days. The Congo banana, and the Cavendish (Chinese) banana,
both, and particularly the latter, quite resistant to banana wilt, were

planted in a 1o-acre plot at the gardens, from which it should be possible

to obtain a large number of shoots for distribution within a year.

These two latter bananas have so far proved to be of but little value for

export and were planted mainly in order to supply the farms growing

bananas for the local market. They are both excellent table fruits, and

might be just what the small native farmer will need in order to keep

his fields productive, and maintain his position in the local market, which

he now has difficulty in doing as his fields of Gross Michel are giving

O( t.

PIN EAPPLES.

Several varieties have been grown, two of them in commercial plots,

namely the pine from Taboga, sometimes called Chococna, and another

obtained in local plantings near MIonte Lirio. The planting of Mionte

I.Irio pineapples was made at the gardens in October, 192"'; a few fruits

ripened in November, 192R, while the main crop was harvested from

January to April, 1926. While the time from planting till fruit pro-

diuction, seems rather a long one, practically all the plants were produc-

tiye. The fruit is slightlV tapering, very large, measuring 2; inches in

ci rCumference, 10 inches longi( from cr(wnV to butt and averaging a weight

48 pon(ds. It is White fleshed, practically strinIless, with a small core

and very Luicy. While not as sweet as some might like, it is a particularly

desi rale table fruit. It would probablyv be to() watery for export and too

large for canning. A very large amount of slips is produced around each

frit, a point in its favor in S() far as p)ropaga ti on is concerned.

The field of TabOga pineapples was plan ted in J Ue, 1924, and ripened

its m ainii crop April Nlay, 1920. The fruit is considerably smaller than

that of the Monte I irio pineapple, a veragi ng a measure of 16 inches in

circumference, 8 inches in length andi a weight of 4: pou nds. It tapers
iecide1dly toward the top,is somewhat stri ngy, less juicy, but sweeter than

he Monte irio 11pine. It might be suited for export 01r canning, but is not of

a very attractive appearance as a table fruit. The growth of the plants

w here planteI at the Summit Gardens was not satisfactory except in the
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highest spots of the field. Apparently they are very susceptible to an

excess of moisture. Besides the two varieties mentioned a few other local

ones were planted but again discarded as they did not seem to have any-

thing to recommend then. Three introduced varieties are under test,
namely the Red Spanish, the export pine of Porto Rico and Cuba, the

Smooth Chayenne, the canning pine of Hawaii; and a pineapple brought
in from Ecuador. The latter was found by the writer near the small town

of Milagro, near Guayaquil. It there produced an unusually large fruit of

exceptionally delicious qualities, very juicv, with but few fibers and slight-

ly yellowish fesh. The planting of this pine was made at the gardens in

May, 1925, the growth so far has been slow and retarded. The Red

Spanish and the Smooth ChaYenne were both planted in November,

1924, and at the present time of writing are showing the first signs of

fruiting. While the work with pineapples will be continued, both in new

plantings and in ratoon crops of the old fields, the results so far obtained

would hardly warrant the recommendation of large commercial plantings

for the Canal Zone, although plantings for local use without doubt could

be extended to good advantage. The gardens have with this object in

view been distributing all available plant slips, particularly of the Monte

Lirio pine.
PA PA VAS.

The work vith this fruit has mainly been confined to the planting of

seed of desirable varieties. Monthly plantings have been commenced

and these will be continued in order to test out the rangIe of time for

fruit-production throughout the year. The notes on this project, l )\vever,

are as vet not sufficiently advanced to make definite conclusions.

A VO C A oS.

It seems at most time difcult to obtain really good avocados on the

Isthmus. All of the fruit on the market is the product of sdling trees,

is in most cases of a very in ferior quality and in no case approaching
any thing like a standard, due to the uncertain and van ble habits of

trees raised from seed. In a number of instances rep rts ha e reached

the gardens that thrifty seedling trees refused to bear, a cun.itO likely

to obtain where no seCu ritv is at hand fo r proper pollinatio )f the

flowers. By growing standard varieties of knmwn fwer behavior in

judiciouslyv arranged plantings the likelihood (f a satisfactorx fruit setting
isgreatly enhanced. The gardens have with the object in v ie\ of remcedv-

Ing the faulty condition Of a\vocado prod IUc tin (n the Isth mu s taken up

the project of intrh ducing and propagrating a number of varieties of

avocados. This project has taken two distinct forms, namelyv the growing

of budded nursery stock for distributiOn and the esta blishine (d variety



orchards which will remain under the direct control of the gardens for
future observation and also serve as a source of supply for propagation
material. Some difficulties have been experienced in getting this work
underway. Good avocado seeds from which satisfactory and vigorous
seedling plants for budding can be raised are at all times hard to get in
sufficient quantities. Furthermore, a considerable time had to be spent in
ascertaining through experiments which mode of propagation procedure
is the most satisfactory under the local conditions. The time-honored
way of propagating bv means of inarching is too slow and expensive, and
it soon became obvious that other measures had to be adopted. Dry sea-
son budding on mature seedlings proved very unsatisfactory, the per-
centage of buds taking being very low. Recently the method of shield-

budding on tender seedlings from 6 to 8 weeks old has been adopted, and

re-ults ha vj ben very encouraging, both in field nursery beds and with
se.1s plante singly ii 6-inch drain tiles. In the latter case the addi-

tional al van tage is gaLined of easy tralisportatioln a1(d transplanting of
the you n tree. A IarIe number of you g F budded trees were consequently
distributed to interestek parties, a Imove which wi thi 1n a few years should
show taluL'l)Ie results iI the \w a\ of better fruit production.
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In July-August of 1924, an avocado orchard was planted at the gar-

dens, covering i' acres and consisting of about 2, varieties, including
West Indian and Guatemalan types as well as several local selections.

At the present time of writing none of the varieties have yet fruited.

The growth has in most varieties been quite satisfactory. In May,1926,
the orchard was increased with an additional 1. acre, a few new varieties

secured since the original planting were included in the new one. The

avocado orchard at Pedro Miguel. commenced by the district quarter-

master of that town in 1 92,, and now worked in cooperation with the

Summit Gardens has made a very rapid progress and results so far obtain-

ed are very promising. The trees of the Simmonds variety have done

particularly well and bore an abundant crop of fruit averaging a weight

of 28 ounces each. This orchard, comprising about 2 acres, was in 'May,
1926, increased with another acre where were planted young budded

trees raised at the Summit Gardens nurseries.

The following is a list of the principal varieties besides local selections

now being tested and to be included in the orchard plantings: Ego,
Pueblo, Got<rie'd, Dade, Fuein/c, '1crida, Capac, Izam1a, Simmnonds,

Winslowson, Afoanaua, C,//1i;no , A7/iz/i, PzI/ack, San Clemente,

Kayab, Laian, Kano/a, Trapp, No. ,o.

It will of course not be possible to make definite recommendations as to

which of these varieties are best adapted to local conditions for a number

of years to come, or at least not ntil they have come in to normal bearing.

Recommendations from other localities of any given variety where it

has been producing can not be relied Upon to h(olid g("(d for everywhere,

and one can be guided safely oniv by experience Cainid through close

observations of each variety under local con.diitlions.

MA 1N(OEs.

From the initial start male three years ago in intro duci ng better

mangoes into the Canal Zone and Panama, this part (d the acti cities of

the Gardens has gradu allv grown to be of a considerable important. It is

satisfactory to note that at this mmomen t the results commence to make

themselves noted through the first appearance here and there over the

Isthmus of good mangoes, both on Old top-worked trees and Wn youn,

budded trees distribu ted bV the gardens. I )istrih Lu t6 )1 wS\ re cWm menaced

in earnest around July, 1924, anI have b eeni cwntinnedi acndi inc reased

ever since until several thousands of y ou ng trees Ih a ve left the gardens.

While it is to be expected that a cmparatiely high number of these

young trees did not live in their new environments, having perhaps been

planted under adverse conditions, given interior care or madesubject to
various other causes c ntributing to their failure to i\ c, a sutficienvtl

ili21 ;5
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high percentage of the distributed trees are now on their way to pro-

duction to make the whole of the enterprise a factor of prime importance

in the outlook for production of better fruit in the future. In the mango

nurseries of the gardenss, which at all times contain a large stock of fine

trees, propagation methods have been very successful from the

start, thanks to the almost exclusive adaptation of bark grafting. Shield

* hudding, so widely used under subtropical conditions of Florida, was

soon found here to give but unsatisfactory results, and inarching

simultaneously to be as superfluous as it is slow and cumbersome.

Native seedlings, when kept in vigorous growing condition in the nursery

rows, proved to be in good condition for use as stocks when about eight

months old. W\hen in full flush, they were cut down to stumps and side-

urafted with dormant tips. No other tying material but raffia has been

found necessary, if the scion is immediately covered with a cap of water-

proof paper. A similar procedure has with equal success been used in

top-working old native seedling trees. All the main branches are cut down

to stubs and the issuing renews when large enough handled in the same

way as are voungLr seedlings. Fruit has this present season been gathered

from trees top-worked in the fall of 1923 and the spring of 1924.
The small varietal mango orchard cominenced at the gardens in \Iay,

1924, was in September of that year extended with about four additional
acres and again in Miay, i926, with three more. The more than ,o

varieties of which the variety collection now consists are included in the

orchard, which therefore will constitute a splendid means of comparison

and afford valuable notes as to the varieties which are best suited to the

l local condi tions. loll(wing is a list of the varieties under observation:

l/U'dal, AZ/1rob/u, U/i, 710 nSapor, nm, Goa/iwog, GS/ralerry, Boinbay,
Feranez AbuhntPakerv, L'alli)olp, Pehr's Bwnben -v ,Ancwn, Pbilip plin,

Rorsha1,, /\'Pa J/pllons, n, Bab')won PH we, anba s Yello-z,olllson,

Gflrnrilbul/lia. n, Tolaiol, Sand,,rsha, Sal*gonw, Bal naswc, Golai, N'o.
I, IW'i1. ji Pa/1, Ca/',i 1/i(I, Sla/lkari, Fur/iWl /H lonse, A/angO' o

0/c lja, Fj I Roid.
'he trees in the older parts of the 0 orchai'd now average a height of

i feet and are in fimle growing c0 onditi(l. Seelral Varieties bl) os51md

in the spring of i 2O, and a few fruits are expected. Although too early.
vet to nmake le finite statements front the behavior of the trees this

seasonoil, Xandora, Sa~ignl, 'u/, and ,A o d Rosa, are among the

('mrk s.

The nurscrV w% Ork c omlImened in 1924, Ihas during the last two years

bee on tillued and very consi lerably c\telded, now coveri n a 2-acre

plot wheie manyv thousalds of budded trees are grown on Sour orange.
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The demand for young citrus trees is considerable, and most of the

nursery stock now on hand will be used to take care of requests for youlg

trees. A 3-acre varietal citrus orchard was planted at the gardens in

May, 1925, gradually to be enlarged. The following oranges are planted

in the orchard: Parson Brown, Tempi/, Halin, Ru1 3B/ooad, Valencia,
Pineapple, Norris Ear/v, King. The collection of grapefruits consists

of March Seedless, Duncan, F os/er, Trin p/ MfCart . Several varieties

of lemons and limes are also under test.

Bark grafting thve ma L' nioni ffictd ( bI u tW, W(,k afor gfI n

el I'RM RE l I~ ANI) H VB RilW .

M ost of the p alltS if] tillS VaILMIl)I C01llec tl havc 1-cilie al-kal\

well, and several of them should soon be fruitim. This orchard which
covers one acre of ground will undoubtedly v pr Ove to he :a source (f so5Smei

new and in terestitng fruits for the Cianal %ne. It \will in su sequen treptrts

be possible to give more detailed information on the results (f this

planting.

Considerable progress has been made in the attempts to establish this

rare and delicious fruit on the Canal Zone wh11ich 1mw 1esssss mre thban
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100 young trees against two up until less than 3 years ago, and they are

practically all in vigorous and healthy condition. 'Most of the plants are

seedlings sent to the Canal Zone by the Department of Agriculture.

Several were raised bV the Summit Gardens by Marching from the two

raThi n-f Wl ,l kil I heltv 11 4row I kinf yle sion hasc gzil ot aesbe

romewr a 0R 0dt, ;a1(r b no m thca temi lmts t( mowt thes bano
somc~la m Talp-wcorel nAi mind hwrn of. atns to g rotem ng.
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teen from cuttings have so far rendered but negative results, further

experiments along this line, however, should bring about the desired

success, mainly through applying bottom heat in a propagation chamber.

The plantings of mangosteens have bee, made in various places on the

Canal Zone. At Summit the young orchard contains 6o trees, now about

4 feet tall, at Frijoles are 30 trees, at Juan Mina, TO trees, at Pedro

Miguel, To, and at Corozal, 4. At this latter place one of the twc) oldest

trees, now 4 years old, is bearing a few fruits As a rule the mangosteen

does not commence to bear until 10 or 12 years old, and the behavior

of this particular tree therefore is quite remarkable.

iango lnurscries.

A BAC(S,

Work w ith this project has been continued and confined to Philippine
varieties. The Central American material has been discarded as offering
but little promise of yielding a fiber, which could favorably compare with

A bacd,
From the Pula seeds which reached the gardens from the Philippines

in 1924, was raised about '00 seedl i ngs. They varied considerahIblV in

vigor and general growth and were set in the field in .uone, 192;. Whilc

a number of them shortly after made a g()ood growth, suckered and

increased in size, the majority of them sUccumbed to the very se ere

dry season of 192 1926. It m eight well be considered that the pl anti

afforded a natural selecton for resistant CV to drougLh t as a bult 100 pilan ts,

when the plot was examinIidl in \ay 1 ( 2. 1ust a after the c mmencent

MR 2135- 3
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of the rains, were found to sprout vigorously front the roots and apparent-

lv had suffered no injury from the long period of dormancy. The best

of these plants were lifted and transplanted to a new location where they

will he observed for another season. In October, 1925, a number of

corms of abacA plants of B Ev.gi/anon and Nfaguindanao were received

on the Isthmus through the Department of Agriculture as well as seeds

0 of these two varieties. It was decided to send the majority of the corms

to the B cas district on the Atlantic coast of Panama, where the rainfall

is heavier, and the conditions more favorable to the growth of abaci

than on the Canal Zhni. About o corms, however, were planted in the

green houses of the Summit Gardens and from there moved to the field in
lDecember, I 92 5. They are now suckering freely, and the pseudostems
have attained a height of five to six feet. The seeds received were at once

planted in flats, where the variety flumyt/wiwn showed practicallyv n(
germ in ati :n while *Xagnindana& germ in ated well ,gi ving rise to several
hundred seedlings. These were potted at the age of two mon00ths. [For a
ti me after this operation the yOu)Ong plants grew but very slow y, and
almost stagna ted f r about twxo mon ths, whereafter they resumed growth

and made so rapid progress that the majority of them will be large en Ough
for fi1-ld planting during the prset rainy season.

1(1lii ER.

IThe pl aniiin gs )f seedIs )f Pa ra rubber has been extended in coopera-
tioni with the Bureau of Plant industry of the IDepartment of Agriculture.
Seed beds have been established at the gardens and in a number of other
Ioealities. In most cases the young plan ts have done well, and at Summit
sev era II hundreds I f) them were set in regul1a:r field pl anting. The trees
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planted in 1924, in Summit, Monte Lirio, and Cristobal average a height

of i5 feet, with a circumference of 9 inches three feet from the base. Ln I -

fortunately most of the Cristobal trees were destroyed when a pipe-iine

was being constructed in the vicinity and building material was placed

right on top of the trees. Considerable interest is evidenced by prospec-

tive investors in the possibilities of rubber growing in Panama. No

definite statements, however, can yet be made in this respect. While the

growth of the trees so far leaves nothing to be desired we can as vet say

nothing about yield of latex, future behavior of the trees, nor about

numerous other conditions which may or may not have an infuenme

upon results. The observations which in years to come will be gathered

Ab 1) A\Laguinidana'o selns

from the experimentS now u nlerwav will be the onl safe Iue. In

the meantime a number of trees will be growing toward maturity and

form a seed supply, should it later b 2 deemed ad \1iblIe to extend thl

plantings, either for direct rubber marketing )r ( crcI y as ro rbber

reserve.

CHAU IlAMOO(;IA TRF[

The io-aCre plant ti()n of IaraJ/upoia \ uii has been mainine d an

the trees given constant care and cultivation. Thc\ arc ( w t w years )lJ
and average a height of 5 feet. A little fea wvas at first entertained that



View in Summiit Arboretum showing collection of rubbers and timber trees. The tall tree in the left foreground
i a Ievea tree 2' var old. In right foreground Eugenia Dombey; in them left back ground Manihot Glaziovii and
Lutdolphia; ill cener background Teirtmiati mvriocrIi and ilimumuss Etemngii; and in the right background Fon-
tumia mUmica.
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they should suffer during the dry season of 1924-1925. While still very

small they made but little growth, but were in no way injured, andI are

now so well established, that their future existence seems assured. Thev

hardly stopped growing during the long dry season of 1925- 1926. The

interplanted bananas afford just the right kind of shade and protection

f -om the direct rays of the sun, and the long, uni form rows of trees now

form a very pleasing sight.

Taraktogena Kurzii (Ciaulmm gra Oil twre) at Flat Rick Plontatmn, 2 erW 1.

The African shrub, Oncoba Winaa, planted at the Summit (Garien

suffered somewhat from last season's prolonged drought hut have Aith

the advent of the rains, fully recovered. Several of them are n o () feet

tall with a luxurious spread, and the first bhlssoms are appearing ih a

few fruits set. Seed of Omsk sp'nosa, an allini species, were recei A

fr(OVI Which nomI er O S plants were raised. In thoe norseries are al>) t

considerable nmber of plants of J/\/iorarp!f oo/l/w/ hi .

[ORACH CROP,,.

he a number of grasses have been introduced for test inc, 01 1 of

them do not seem to a suffCient extent to possess the essen t a qualities

of being resistant to prolonged periods of dry weather and to he ablc
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to cope with the rank growth of native grasses during the rainy season.
The Xapier grass has proved itself to fill these requirements and is

particularly valuable during the dry seasons. Nnany cattlemen, realizing-
this, are extending their original plantings of Napier grass, or makin

requests on the Summit Gardens for planting material.

The lzpanee fodder cane is somewhat coarser than the Napier grass,

hut eAUally drought resitant and rapid growing.

The Guatema/a grass s mewhat lacks in the good qualities of the two

former. While it may contain more fodder per acre than either of them

when planted in a humid location, it is apt to suffer considerably when

exposed to drought and can not be relied upon to furnish a steady supply

of green stalks for cutting.
The -ragua grass has rather come up to its first promises as a pasture

grass. It is quite hardy to drought, a rapid grower, and deserving of

further planting for use as a hay and pasture grass.

The *a:a grass is being extended at the Summit Gardens as a lawn

grass with good results. It is liked by cattle and should make a good low

fodder for grazing.

The velvet bean has made a rapid and rank growth wherever planted

at the gardens and should be of value to the cattlemen as a protein-

supplying fodder.
Of the several other grasses tried most proved to be of so slow a growth

or possess other undesirable qualities that their planting has not been

ex ten i1 ded.

COTTON.

While there does not seem to be much probability of the long-stapled,

annual cottons becoming of any importance as a commercial crop in the

Canal Zone on account of the hilly nature of the lands and the difficult

Of their clean cultivation, the growing of the local more or less perennial

cottons of better grade may develop into a small remunerative industry.
In order to test such cottons and through selections attempt to develop

a dCs-i rahle strain, a number Of seeds were collected in different localities

of Pan am and the west coast of South America. For the sake of identi-

fication they were giv en the name of the locality, where they were col-

lected. Seed received from California of the AcalA cotton, and from

EgYpt Of a longm-stapled cotton likewise was included in the selection.

The seeds were all planted at the gardens on Nlay ;o, iyz5, in separate

plots. It seems indispensable that cotton should be planted at such a
time that the growing period occurs during the wet months while the
cr(op shOuld not be ready for harvest until after the rains have ceased.

Notes were therefore taken on the time each cotton consumed to bring
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its crop to maturity. Egyptian and Summit III showed up as the earliest
and ripened most of their bolls in November while the rains were still
frequent. The other kinds had their bolls ready for picking in the period
between December and February Savanna/i being the latest. The
following is the order of ripening time:

Egvptia n. Anton. Lanta.
Sumwit III. Ecuador. Icala.
Peru. Summit II. Savanna/'.

In accordance with these observations the plantings of the present
season have been commenced with Savannah which was planted on

June i, the others to follow up with an interval of a week, closing the
list with Egyptian, which will be planted about August 1. Selections
will be made in these successive plantings for manner of growth and later
on for yield and quality of cotton. A small hand gin was secured, whereby
it will be possible to obtain separate notes on lint and seed.

SUGAR-CANE.

For comparative tests as to growth, a number of varieties of suar-cane
were secured in December, 192;, through the Department of Agriculture,
in addition to a few which previously had been grown at the gardens
and secured through other sources. Of these latter H-roy, D-7z, E. K.
28, and P. 0.7. 272_ small extension plantings have been made, while the
material is yet too scant of the following to allow the propagatiwn th is
year: P. 0. 7. 2727, B. H. io, -16, 1 Itr//u, P. 0. 2i), P. 0. 7. </,

P. 0. 7. 271j, 7Avan7rc, Teckcha, Osima, B. H. 012, and (J.

MISCELLANEOUs CROPS.

The work commenced xi th rice varieties in I<924 suffere.i a setlback wn
acc iunt of extremel y\ poor germ1 nation ()f the seed in the I o 1] anti ns.
ft will, however, with previous ()lbServat O as a se, he lradkuall\

reassumned and seeds of several varieties were a. am plian ted in the eari

part of the season of i<26.
The collection of the allowing sweet potatoes ewas kept up:

Rica, Key Wt , Goldn Icau vY, 1. R. 21- 1,ld,/r', al n1 i n U ne, I

replantedl to another pl')t, fr m where extenlso ns w2 ill e nmde iur ne.
the present season in order to obtain notes Mn xield.
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Three varieties of Dasheens were retained for further tests; although

the heavy lands of the gardens do not seem particularly well adapted to

this crop.

In May, j926, a plot of corn was planted from native seeds, where

siections may be conducted should the growth of the plants appear to

afford sutfcient material.

The plot planted to coffee varieties was maintained in shade of

bananas. The 8an Ramon made a fair growth, while the others developed

hot little. Young plants of a Liberian coffee, collected in Ecuador, will

bc added to the varieties of the plot, as well as three other varieties

rcccntlv received.

GENERAL

In lay, 192;, an illustrated handbook of the trees of Ancon and Bal-

boa was published giving short descriptive notes of the principal trees.

Metal labels, afixed to the trees, are, besides the names, bearing num-

bers corresponding to numbers in the handbook. Considerable difficulty,

hmever, has been experienced in getting a really satisfactory and per-

manent label. Price lists of plants available for distribution also were

viyen to the public. A great number of people visited the gardens

from the Can al Zone, Panama, and the neighboring Republics of Central

and South America, in search of plants or advice, which circumstance

ma\ well be taken as an evidence that the Summit Gardens are gradually

assuming an impartan t position as a means of assistance to the agri-

cultural interests of the American tropics, even though completion is
\et a ng way off. Improvements and extensions are needed along

many lines, such as installation of a better water system, continued road
cnstruc ti(n, and the ercCtionl of elcient buildings for greenhouses and

RespectfuIly,

HO 1. Ji\NSEN,
lrononlls/.
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CATALOG OF PRINCIPAL PLANTS AT CANAL ZONE BOTANIC GARDENS.

ACANTHACEAE. AQUIFOLIACEAE.

1841 Daedalacanthu nervosuz 2791 I bex r
2121 EranthIrnum varie:gatum
2941 justicia picta ARACEAE.
5050 Thunbergia erecta
5050-a Thuinbergia grandifl(ra 196 AgLaoim-a -p.
5050-b Thunbergia mvnorensi- 1936 DieFOenbadha q.

3531 Al y1,nit(-ra m ii a
AMARYL'IDACEAE.

ARA'IACEAE.
190 Agave anricanat
191 Agave i alana 381 Aralia .

1790 Curculigo p. 25X1 Lldvra H1ix
2361 Furcruva sp. 3951 Panax
5281 Zephvranthu cariiata
5282 Zephyranthu texcn-is ARISTO'OCHI ACLAL.

ANACARDIACEAE. 431 Ariktodwho&h clouanm
46Ari-sochA rTCIdiK

310 A naucardium excelB
311 Aacari 1 idnn -- ASCLEPIDIACEAE.
861 Buuea oppitifolia. 11 55046

2021 Dracont melon i n-n . >PI 5405 17,;1 (rn:t I -:ia rad
3291 ALafnginera ind hIl 182 Crxpt-:t2i m a ri-:>>

2716 H v rn -
var: 4791 St Sha iL ,Tribund

MIulgob1 lBmi B!GNONIACEAE.
Juhic (11on

ina r G rPr8o , 751 1i3 ni ag ic
Emini I- in 1R intI 761 B&iPo a p ni iaw
BOOK hy-L n 76 Bi7 a nu tm

> trawbt -rry T< taf i 1761 (r !t i ,u.urbit
Bomaba13a r 1764 Crn 1t k abq

Fernand-z 8 18u3 Dl , ri 8m. NpI
Arbutlnft 1rn 2621 r A ra mn 1 1 '1Paheri (Q 1 2 1 9 :i 4 8

Lathrop kava i a1 2j61 IKi' piin05
P~ur- ~uhD~x ( 8uV ~tL~ "62 MI II 88 ')

I6 wb11zli 3 46

An1CM \ 11 3916
Kala Alpnon-c \ite Alphmo-- 4n9 Pn4181 r riw 1

4761 SpatIh8: a c npanuljta
A mnini N62 Sp tw 1R
IBab u n\

-4u 7 9 ~I -' i p--i ri3731 V, tandra 21 arV nP 4I'I Y"6 " 4( -r
3736 Mytadnia -p.A-t- - ( anr490 Tv :
4241 P-iotmrnim -landri. PI 587 5097,
4621 Schin- in IL-
4041 1,hinuz- t -rf-inthi6,liu-BI ACF E
4771 Splndh, du
4771 Spvndia- . B !L

ANNONACELAE. sill IA

344 M)N1 AC.%AC E. 11

331 \OmIna Savr iwmai 5I 112

344 Annon mur1 ia.342 Annflt 1a2ma\N
343 Anmon ).U
345 Anivia quanwo-u

I01 (iI ainaIngomil I li-oa llBORtmA

APOCYNACEAE., 10 I (
16" 1 l ' T l 1

241 .\lIarnd cathrc a
244 .\lam n da vi lac-o
251 Alyxia z ylkniko IjR o\1LA \CIAl
OS3 IVH tulnwntil lgrandiflora'
till riv i randaus iu 5 P 1 MI It, I
1121 C rn rn ilr
2,15 1 Funt umii la t t

MM0 bkolnia arbsor. I 5 154') 111RSERAC[.AL
3041 Li dodphia sp
3745 Neruim T- 1nI'r 1211 ( cr m 1 .1 aw 1, Ao

425 1 Plum a- ali 10-1 k-H l r um -1 1
-4811 Strophanthu0111 -p. M26 (n ON 1:1
4911 Tab"tyrn uIVmOILLn MItA 1110% on priu
5036 ThflawiK wkri,,i lW6 wa( n n n
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CACTACEAE. ERICACEAE.

1331 C-roun- sp. 551 Azalea sp.
4071 Peireskia aculeata
4073 Ptircskia Bleo. EUPHORBIACEAE.
4075 Ptire-kia grandifto a

CANNACEAE. 40 Acalypha Wilkensii
211 Aiturites moluccana. SPI 59301

1061 Canm flavida 214 Aleurites montana. SPI 62513
1005 Canna indica 215 Aleurites montana. SPI 62514

216 Aleurites montana. SPI 62516
CAPRIFOLIACEAE. 218 Aleurites montana. SPI 62517

219 Aleurites montana. SPI 62518
3171 Ltnictra tp. 220 Aleurites pentaphylla

221 Aleurites triloba
CARICACEAE. 222 Aleuirites trisperma. SPI 652(7

361 Antidesma nitida
103 ara papa.avanica
1098 ariCa urCIifola. SPI 42 282 781 Bischofia qp. SPI 63789
1091 Caarica p. SPI 692 891 Bridtlia moniaca. SPI 63791
1191 -a (arica -p. S1 65902 1561 Codiaeum sp.

2625 IHCVa braziliensis (Nicaragua, Haiti, Trini-
CASUARINACEAE. dad, Acre, Costa Rica).

124.3 Casuarina e[uesetifolia 2720 ilura rrepitans
2891 Jatroph a multifida

COMBRETACEAF. 2892 Jatroph1a podogracica
3341 M anihot Glazivvii

4401 Quisqtiutali, indica 3791 Omphalia triandra
5012 Terminalia catappa 4061 Pedilanthu- padifolia
5013 Terminalia nvriocarpa. aSP 53470 4141 Plvlanthiu ist icha

4142 Phl1lainthus emblica
COMPOSITAE. 4265 Ponsettia pulclierrima (double, pink, white,

red i
4821 St txia Ribaudiana. SPI 5391 8 4831 Stillingia sebiera

CONIFERAE.
FAGACEAE.

1831 Cvpr-te-us Benthani
1832 Cyjlr(-sus thurifera 4391 Qurcus fene-ttrata. SPI 52444
4532 Sabina ca r inalis. SIf 570178 4392 Qucrcus lindlevana. SPI 52393

40)1 Taiwania (r l t13ritidts 395 Q(titrcs polyvtachia. ',1I 52443
4Q7(. Taxtdium ditichiu 4396 Qu(-rcuis .p. S1P 52448

051 Thuia triita i 4397 1uincs 'humisoti. SPI 52397

CONVO"_CU TLACEAE. F'.ACOURTIACEAE.
2822 1piointa batats

1980 Dorvaiis gartn1iii
CU.CURBITACEA F. 1981 Dorvalis kaffra

2301 Flac tLia I iermi
711 Bniiicana trifeia 2311 Fla(turtia Roanthi

021 Lagtiiaiia viiar 2313 Flacourtia yucca. SPI 63711
311 :lla -lindlrit-a 2721 I'dlocarpli anithcitliintlic ., SPI 54726
475 -6iiu 1tult- 2726 lxydnocarpus wi1itiana
7111 Tii to--anit htt' d t 3811 Oncoba chinaita. S11 55465

3812 Oncliia spino< viS Pl 63498
CYC A I AC% E 4 1) 2 Tartkt oCna kiirzii. SP 56633

1801 ( \ rt- t % l t"
23 I I;lt iania -p. (RAMINAE.

5.16.1 %iilk un i ila~
326 .\idrptgtii Rufil

C YC! ANTI L F, A CA. 551 .\xtnopus s C1 ri is
583 11abiiltit b a. SPI 51361

1126 ( tilui\ a pllicta 584 1ambnit' plYmrpila. SP 61373
-81 8 nnhos- sps I. ( ,4ta Ric , Trinidad. Ecua-

1) ' , N IACE'A E. der, ( anal /(n)111
25. 1 () n do 1lcota a 1,11 5i2904

11)12 1 illtia ittit a. P1 4)1 3105 NIt iniiii ini tilOlra

5231 \\ 0rtit i B(Ii iguii 3970 Pa niit u m I t ili
2 )497 P1 nni- i nm 1 a itif lili

F I FNA C 11A E. 2 102 IPenn scitim lonigi-tYluml
240S Prnisictum purpurouml. SPI 40890

1960 Dio-jro I- dit- (I'lr 1162 Phll 1(ita( hi , ambusoidlv,. 1,PI 12180
P)%1 Di-J,%r1- toioi 12 72 Polytriai practmorsa

1)2 
1  

it i- . 15-I Sa htarmin tticinartiIII (P. J. 2727, 13. 11.

1963 od o tx n 111, NI 30, M erthli, P. O J. 213,. . O-J.
()79, F. (1. . 2714, 1. 1 . I. 2725, Kavan-

',AE.OCAR PACEA E. irt. Tiek ha, ( 1)ima. . 11. 1012, J. K.
28, 1) 74. 11 100, 1'hah)

2090 Jillrpu -rratl . Pj 6621.4 1500 Sitinqtaphrmi sCIIIII M1

201Elecrpss~uess.SI524137 250 tntprmscnau var.
2091 1, I'll-rpu 11halrkit-. -P[ 00204 1140 Tripsa um Itllum
20%6 -1),capu p. S 66215 51 . Z"Ysiat t nulifldia
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GUTTIFERAE. 981 Cam 0nia lax ima
1170 Ca ia '1a Lta

960 Calophyllum calaba 1171 Ca ia baeriana. SPI 35910
961 Calophyllurn kuInStlerii 1172 Ca ia didvmobItrva

2371 Garcinia cochinchineri i 1174 Ca 1 i a itula
2372 Garcinia Livingstonea. CPI 32704 1175 Ca ia grandi-
2374 Garcinia mangostana 1177 Ca ia1 avanica
2383 Garcinia morella. SPI 58589 1178 Ca ia moschata
2386 Garcinia oblongifolia. SPI 364w7 1179 Ca ia muiltiglandula
2387 Garcinia spicata. SPI 54470 1180 C a ia mutijuga
2390 Garcinia sp. SPI 54656 1181 Ca, ia nodosa. SPI 54923
2393 Garcinia tinctoria. SPI 40103 1183 Ca .ia iam-a. SPI 54463
3281 Maammea anericana 1184 Ca p.
3441 Mesua ferrea 1185 C a 1p.
4423 Rhedia madruno 1186 Caszia 1p. Quito. Ecuador

11 7 Ca <ia p. Balb n a
HERNANDIACEAE. 1211 C astano permum autrae

1 , 02 Clitojria ternattea
2606 Hernandia onnora. sPI 6605 1 1-71 Dalb-rgia sericta. SPI 61606

4261 Deknmix regia
HIPPOCRATACEAE. 2111 Enter 1iitum cvchwcarp}um

2143 Ery thrina c 4 rallodndron
2691 Hippocratia ob:u>ifol'a. SPI 4 - 2141 Er\thrina C rita galli

2143-a Er thrina . 1PI 60217
HYPERICACEAE. 2144 Ervthrina xarata. SPI 54S9\

1611-a C lx Il ra tcemoAt. SI-I 66151
2761 Hvpericum caarien>i. SPI 7 1921 D iaumn 1-aurinum. >PI 51770

2416 Gledit ia triacn
JUGLANDACEAE. 2420 Gvricidia epnivm

2741 11 menaa rorbr
2911 Julans insularis 2-801 in"a s.
2912 Jug>:>n p. 3101 I uaen g

34S1 Nlillet m.an ii. 'PI 6291 2
LABIATAE. 3991 Parkinniaaculeata

63 1 PeltwPhorum africanum. 111 54wN
5071 Tinnia aethiOpa 40S3 Plt phor Im hraziliwns>

40,1 Peltk pliorum ;err>i:-n'um
LAURACEAE. 4151 P vi>ocar u- 'etntnalis. SPI 6

4201 Pithecoloium dio lor
1431 C!:::a: .::.~a .: vmu' 42o5 P thlob* u duk' e i'V
1432 Ciinnamam z r:nivu 4211 Pi 'k au um
4814 PerIna gratissima. Eu : 4P, Pnpt*dnia x

Dade*. Flue-r-T. PL-! fru'- I Prid. NIer - 4197 P: td r
du. Waldin. C' ::z, .uimm n > 4>1 Pe v' 'm rnSII 2~3~w
\Winiilvw4n. NI:0 2 a. mi- 4 >') Pt r 'a''' a~c >IPI tM2
hoh. P1 11 k an a- KaI'. 1o1 ar>i nC'a
Lama1t, B hI. K ,s ra Ns II. 4651 Schz lbiu >1rpab1m I 61i2

H ai. Tr:ia Pr a 4601 Sebai Ir) i

4w4 1 T00,1 1'
T ECYTHI DACEAE. 5021Terpurtertr. I al

076 T' r ra >P1 00245
61 Barringtonia rtcema iii,, Tr;fol ercou.S~ 02
,40 Bcrthol](Titaech

1711 Curmpita anI'I ACLAE.
741 Lecvthi sapa

21 Na1 l n im> 4' 1 rm

7-EGL-MINOSAE:. M-,ryln \nry is At
21 Acacia .rbc Ol ir lr e e \\ r e i.T r i
22 A i a4rc-rn . -r i . a r
27 Acaia aaiwlioerf, mnlTiinEne

23 Aca(-ia farn -i ItiI\\ .
28 A i)r)4 Dzt, U-k 7 n, ak n

10 Acacia hirm i laIm xi
24 Acat ia Iba I'' 6 I)

29 Ak acia niiform:
30 V, a(ia r( tinoid,l - GWANIACTAE".
26 Akaiapi sw'rid 1PVI. -.

A1 A: c ia %.is 4 1 l 5 2
129 Adnanithi ra m rii<P r

I 1( Adenan[ lithra ;avon:!n YTHRACIAY.
2(1 Alhizi I d iti. '-1 -
201 Ajbizzia loata P 2*0 06Lr~
202 Albiz/ia o .* I1 L 4' mi( i i
2,S1 \Amo ri n n I I i e SPj j-41 ,03 ;e -r m Ir t <i T-
641 Baiuhini i kapplr t;,La egra d s
643 Bltuhiia lrpur"Iur, I rm

1)25 BrOw'n'a sp.
932 N -aaiinil cri :1A NO' I A(C FAF.

S"I C alw linia -,; rr Ni (1
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MALPIGIACEAE. 2173 Eucalyptus glubuluis
2174 Eucalyptus robusta

026 Bvrsonnima biflora 2175 Eucalyptus sp.
3260 AMalpigia corlata 2192 Eugenia dumbeyi. SPI 54777
3261 Malpigia glabrata 2196 Eugenia jambos
3265 Malpigia ptunicifolia 2201 Eugenia uniflora

2198 Eugenia sp. SPI 51625
MALXACEAE. 2199 Eugenia sp.

3371 Melaleuca leucadendron. SPI 24166
2471 Gossvpium sp. sp. 3681 Miyrciaria cauliflora
2669 Hibiscus sabdaritla 4181 Pimenta acris
2670 H1ibiscus schizopetal us 4351 Psidium friederichstlhalionumi
2671 Hibiscus sinensis 4352 Psidium guajava

4354 Psidiun sp. SPI 55103
MELIACEAE. 4355 Psidium sp.

5141 Tristania cont erti
1302 (drea tIili. 5321 ZVzvgium cumini SPI 32072
1300 ('edrvla lexicana
1301 Cedrnla odorata . NYCTOGINACEAE.
3051 LansitInm doimesticilim. SPI 4561fC
3381 1 clia azodarach 871 Bougainivillea lateritia
4571 Sinderietim keetjai 872-ia Bougainvillea spectabilis. SPI 43471
481 Swictenia macroplvlI 3551 1uchlenbeckia platycaulis
48)2 Swieeni ialhogaoN

NYMPHAEACEAE.
ME',OSTOMACEAE.

3776 N x mphaea dentata x rubra
886 Br dia hirsuta 3776 f Nvmpliaea ovalifolia

1386 Chlorxylon swietea 3777 Nvmphaca zanzibariensis azu1lea
3406 Mv lo tomla mlno hlenbtrgiai 3778 NN mplhaea zanzibariCnsis r Osea

5181 Victoria regia
MORACEAE.

OLEACEAE.
471 _\rtnt irpu inciifolia

SArtnarpii- integra 2341 Fraximus chinensis. SPI 63702
4i5 Arnrpu 1ikoOcha 2881 jassinuom p.
474 \rtoatrpu- olmratissima. SPI 5S0217

821 Boimrii niva ORCHIDACEAE.
910 Bro-imum11 alatrllm

1066 Caimull 1) Tiva 3862 Anectochilus dawso-iana
121 p till I lailname-iS 3863 .\spasia epidendroide-

2282 Ficit- b'nj . ami 3864 .\spasia kousseauac
2 2i FI bii lii .SPI 62806 3866 Brassia longissima

20 Iii t 1a)5a 3867 ( Camaridlum affine
2284- Fictt- cra ,iuscuiLa 3X69 Ca tasetumt viridifLaVUm1

2 a Fii. i hr- I i, I i S1I- 5481,11 3870 CaltaItu1101 walrCtWIClZia

2280 Ficu- , I ti 3871 Cattl va dowiana
2286 Fi, u, gkinwr,ta. SPI 524906 3872 Cattleta skinnerii
228- Ficu I lor. SPI 5' 7 7  3873 Dtndrobiumo i-mbile
2288 I F icu III, 3873 :1 Dendrobiun sulcatum
2281 1i, ii 8 10r)ra 3875 Epitendrul altr o1I r1) trcmI II
228 ) 1 iicut m.rni- SP 5N587 3876 1 pi didumIdIill fragrans
2281) Fiu I I, IJ la 3877 E1 pidendrum111 ilmanthophl~vl m
2200 ( Pii ropni, 3878 Fpilt ndrLIIll nocturill

2.2)3 Fici- -p. 34SI 5206 388 Epidnd um raIdicalis

2204 1,iti t p. SPI (101) 3881 Epil ndlruml stamifordliaitit
3226 Uo l111a li 1111 wa1 3883 Lockharti l mlaral1tha

3512 Nhoru, mltff icauli- 3 8,1 N Ii Ix i I aria )11 pu il Ibia
3886 ()ilcidiumi alllpiatlmi

t MUS AC EA E. 3887 ()niidiumi ()rstcdii
3888 ()l1cidi11m 11(1anamensis

200 I kh- i 'Ia -1) . 3 80 ()On idium~l 1tIpita t II
.5 ; Wlus -taveldi-hii 4080 Poristterial (lata

N111-lu a pairldi-ij' 4 246f leurothalli p na en i

561 \Iii-i -,pieiium (L;ikaiai, Coim. ( 10 446 Rodriguezia seilnda

Milicl. R )budaI P-1) 4';30 sobrialia aamni

-62 \lu - I(xtili- (PhI i ll. a hI;gI ui 4031 Solralio sp.
I 11 16 lnahl mad asa ritv nt is II5CI086OS Trichmphiliai Powrflii

509 1 Trichophilia sliavi-
M YR ISTICACEA -E. 51 10 TriL n liilml "'manldii

5171 \ 11ilL planifolia
io 1 l) rd c 'rsrn 5250 XvIdbiIImI stachyobiortilm

N 016 NtaGnl dolilglleinir

NI YRSI NACEAE.
OXA1,1DACE:AE.

511 \verboa carmIIl111a
NM YRTACEA .

PA',MACEAE.
'1 I ( i -111111 iii 111111 ,1(11mI 1 6 (0 rlf phqllu 1 r, k maI titu 1,0) .\ca lt horhliza actlazctak

II 11 1 ro hl l mla- i I (.1 i- 61 .\ aothorhiZa 'p.
2172 I \I hi- h lxi-- (02 \1aithirhiz1 wOarsccwitzl.1

2 l7 1 -lit , I% ! i- ri tla 110 \ct q r o it 1cpwl arpa. S I 531487



25
PALMACEAE-Con.

400 Areca alicae PASSIFLORACEAE.
404 Areca catechu
411 Areca Englerii 4021 Passiflora herbertiana. SPI 62029
412 Areca glandiformis 4022 Passiflora laurifolia
413 Areca sp. 4025 Passiflora (uadrangularis
421 Areca triandra 4027 Passiflora sp. SPI 60354
414 Areca triandra alba 4028 Passiflora suberosa. SP'I 60311
426 Arenga Wightii 4030 Passiflora vitifolia. SPI 60356
486 Astrocaryum sp.
496 Attalea gomphococcus PLUMBAGINACEAE.
721 Bentinckia nicobarica
840 Borassus flabellifera 4090 Plurbago sp.
976 Calyptrocalyx spicatus POL YGANACE AE.

1141 Caryota mitis
1151 Caryota urens 376 Antigonon leptopus
1361 Chamaedorea sp. 5131 Triplaris cumingiana
1362 Chamaedorea sp. 51 .-6 Triplaris surinamensi4
1391 Chrysalidocarpus lutescens
1542 Cocos botryphora PROTEACEAE.
1543 Cocos eriospatha
1545 Cocos plumosa 2531 Grevillca robusta
1532 Cocos romanzoffiana 3221 Macadamia ternifolia. >PI 47918
1546 Cocos schizophylla
1671 Corypha umbraculifera PUNICACEAE.
1916 Desmoncus oxvacanthas
1931 Dictyosperma albumrn 4381 Punica granatum
1932 Dictvosperma rubrum 4382 Punica granatuni var. nana.
2081 Elaeis gunensis
2083 Elaeis melanococcus RHAMNACEAE.
2231 Euterpe edulis
2061 DYpsis madagascariensis 2922 Zizvphus imauritiana. SPI 22686
2561 Gulielma utilis
2631 Heterospatha elata ROSACEAE.
2731 Hvdriastele wendlandi
2751 Hyophorbe arnaricaulis 1401 C hrysobalanus icaco
2775 Hyphaena thebaica. SPI 66656 1701 Couepia sp. SPI 53929
2831 Iriarte sp. 2133 Ervobotrva japonica
2901 Jubaea chilensis 4506 Ruibus sp. I.
3112 Licuala elegar s 4508 Rubus rosacfolius x ellipt icsSPI 23748
3111 Licuala grandis
3115 Licuala Rumpl.ii RUBIACEAE.
3116 Licuala spinosa
3162 Livistona chinensis 975 Ca-cophIylIlu1m candidi-s- 1111 imI
3165 Livistona olivaeformnis 1570 Coffea aralbica
3331 Manicaria saccifera 1573 Coffea excelsa
3363 Martinezia caryotaefolia 1574 Coffea laurina
3366 Martinezia corallina 1576 Coffea liherica
3775 Normanbva sp. 1578 Coffea robusta
3815 Oncosperma fasciculatum 1580 Coffea stenophylla
3816 Oncosperma hlamentosa 2400 Gardenia sp.
3821 Opsiandra mayo. SPI 33501 2411 Genipa americana
3911 Oreodoxa sp. 2851 Ixora coccinea
4131 Phoenix acaulis 2852 Ixora flava
4133 Phoenix dactylifera 2853 1xora frasierii
41,34 Phoenix ouselevana . SPI 54767 3182 Luctima mammosa
4135 Phoenix sp. SPI 55613 3531 Morinda citrifolia
4171 Phytalephas macrocarpa 3570 N11tusaenda lutea
4332 Pritchardia thurstor.i 43(0 1 'ooqjueria Lititolia
4361 Ptychosperma angustifolia 5161 \ angueria edtulis
4360 Ptychosperma cumnminughami 5 162 \angucriei infiau ta. SPI 3557
4362 Ptvchosperma elegant 51 63 \ anligueria madagascariki
4363 Ptychosperma M1acarthurii 5221 War.cewiczia coccinea. P1 54297
4386 Pyrenoglyphis sp.
4481 Rovstonea oleracea RUTACEAE.
4491 Rovstonea regia
4521 Sabal Iexicana 170 Acglopjis (cevalicrii
4523 Sabal SI). 491 Atalanta citrioido.
4525 Sabal umbraculifera ;71 BalsamIiocitru calhofwlliih
4811 Stevensonia sp. 572 1aial ocitrui paniculala
4331 Stvlomia pacinca 701 Bcloli MIlarmlo ..SI' -10500
5041 Thrinax barbaden,.is 1371 ChWti rmiiumIi gIti a
5042 Thrinax floridana 1381 Challl cxutica
5044 Thrinax parviflora 186 ;I Chloroxlo l -.wiotmrij. SPI 6W210
5045 Thrinax Wendlandi 14-11 Citrop-i-. Schweinilllt hii
5215 \Vashingtonia robu'sia 147( Citr aiani tifolit. i Lim. .iniih lime,
5216 Washingtonia safnorae T hiti i 1c)im

1471 Citiis iarmtiun
PANDANACEAE. 1473 itru dccmaina i lai tilt--, Crape-

Iruit, Duncan gratj jruit, Po,,tcr Lra-,I
3961 Pandanus teL toritlu. '1PI 5', ,i Tuiit, Triumph l alril uit, %I (. Ii thy
3963 Panflanus11 utilis ,rapi hruit. Siamil. m(Iil , t t I-I I I -
3964 Pandanus weitchi dock, Divi. -ct-dl-< Crm pttrit
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1474 Citrus limetta SCROPHULARIACEAE.
1475 Citrus limnonica (Rough Lemon, Villa Fran-

ca lemon, Ponderosa lemon, Dwarf lemon. 4511 Russelia juncea
Sweet lemon)

1477 Citrus mitis
1478 Citrus nobilis (King. Dancy Tangerine) SOLANACEAE.
1479 Citrus sinensis (Parson Brown, Temple,

Hamlin, Ruby Blood, Valencia late.
Pineapple, Norris early) 1341 Cestrum nocturnum

1491 Clausena Lansium 4741 Solanum macranthum
2161 Esenbeckia leiocarpa. SPI 60201 4742 Solanum amnosum
2262 Feronella oblata 4743 Solanum peruanum
2321 Fortunella crassifolia
2322 Fortunella Hindsii STERCULIACEAE.
2323 Fortunella japonica, (Marurni Kumquat)
2324 Fortunella margarita (Nagani Kumquat
2421 Glcosmis pentaphylla 1601 Cola acuminata
2611 Hesperetliusa crenulata 1971 Dombeya natalensis
3411 Merrillia caloxylon 1972 Dombeya wallichi
3461 Microcitrus australasica 4800 Sterculia apetala
3462 Microcitrus australe 4802 Sterculia sp.
3463 Microcitrus vergata 5031 Theobroma cacao
4701 Severina buxifolia
5122 Triphasia trifoliata STYRACEAE.

SALICACEAE. 4866 -a Stvrax benzoin. SPI 66240
4550 Salix babvlonica
4551 Salix chilensis VERBENACEAE.
4552 Salix sp.

SAPINDACEAE. 1496 Clerodendron Balfourii
1626 Congia tomentosa

811 Blighia sapi(la 2041 Duranta plumierii
2571 1 larpulia cupanoides 4121 Petraea volubilis
2981 Kohlrenteria formosa . SPI 62345 4991 Tectona grandis
3154 Litchi chinensis. SPI 46568 5191 Vitex eylosii. SPI 60427
3155 Litchi chinensis. SPI 46569 5201 Vitex gigantea
3401 Melococcus bijuga
3741 Nephelium rmutabile. SPI 60171 VITACEAE.
4591 Sapindus saponaria
4070 Serjaniat cxarata 301 Ampelocissius martin. SPI 58670

SAPOTACEAE. 5026 Tetrastigma hermandii

91 Achras Sapote ZINGIBERACEAE.
92 Achras Sapote
93 Achras Sapote

1421 (hry-( phyllui caiito 296 .\momrlum heimispharicum
3182 LucUmiia mammosa 1791 Curcuma longa
3502 Mimusops Bailaa 2100 Elettaria cardamoiim
4036 Pivena lecrii. SPI 66233 2591 Hedychium gardneriana
4716 Si hroxyoVnI Sp. SPI 66239 5291 Zingiber ofticinale. SPI 38180
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