THE QUEENSLAND RASPBERRY (Rubus probus)
A SPECIES ADAPTED TO TROPICAL CONDITIONS

J. P GriprrTi, Plant Breeder, Insular Experiment Station
ORIGIN

The Queensland rasphberry is said to he of stock originating with
James Pink of Brisbane, Australia, as a reported cross between a
variety received from Japan under the name Rubus ellipticus, and
Linbus rosacfoling, the latter being the pistillate pavent.

A letter dated November 26, 1923 was addressed by the writer
1o Mr. James P’ink for further information concerning the ovigin of.
the Queensland raspberry, as well as to ascertain something of the
conditions under which the berry was produced and the extent of
its eulture in Australia. It was also our plan to compare the
orig'nal stock with that intreduesl to Porte Rico in 1912, whiel
Dy. Bailev Dbelieves to be a second-generation eross and which may
show po'nts of difference from the original {first generation hybrid).

On January 21, 1924, Miss Jane M. Pink, sister to Mr. James
Pink wrote from Brisbane that her brother had passed away on
Ngvember 2, 1923, He had been so il durving the last few veavs
that he had been unable to get into his experimental gavden. As a
result the garden beeame a wilderness and the raspberry in question
had evidently d'ed out. .

Later a column in one of the Australian papers told of the work
of Mr. Pink. An extract from this follows:

C AL, Pink was a noted student of the Mendelinn system of plant breeding
and en many ceeasions showed his proficiency in crossing types in Queensland,
some of which were found to be of high merit. One of the most useful exum-
ples of cross poliination accomplished by the deceased gentlemun and an eminent
sneeess was the crossing of the wild astive vaspberry (evidently Rubus rosacfo-
ling) with the Himalayan vaviety (Eubus elfiplicus) introduced by AMr. William
Soutter many yeuars age when in charge of the Acelimatisation Soviety at Bowen
Park, '’

TIE PORTO RICAN STOCK

In 1912 the U. 8. Department of Agriculture sent to the Porto
Rico Experiment Station, Mayagiiez, plants of the Queensland Derry
under the Bureau of Plant Industry Number 23748, with the note
that it was a hybrid raspberry, combining Rubus rosaefolius (the
staminate parents), with Eubus elliplicus (the pistillate}. An il-
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lustration of a fruit cluster appears in the 1912 Anwnual Report of
the P. R. Experiment Station, without notes regarding the berry.

The writer’s first expertence with the Queensland raspberry was
ahout ten vears later when in 1921 he took up the position of hor-
tiemlturist with the Insular Experiment Siation, Rio Pledras, At
that t'me there was a planting of about ten plants of the Queens.
land berry together with two other species, of whiel our naturalized
raspberry, Rosacfolius, was one, the other being Rubus bogotensia.
The exceptional vigor and productiveness of the Queensland Derey
attracted the writer’s attention at the time and roused his euriosity
as to the specific name of the plant. Somewhat later specimen
plants of the Queensiand rvaspberry and Rubus rosacfolius were sent
to Dr. L. II. Bailey for his extensive Rubus herbarium at Ithaca,
N. Y. It was not until 1923 that the Queensland berry was given a
specific name and ealled ‘‘Rubus probus™ by Dr. Bailey. In his
“*'Gentes Herbarum-Certain Cultivated Rubi”’, published in No-
vember 1923, pp. 150-151, Dr. Bailey calls attention to the newiy
named species Rudus probus, giving a brief deseviption and using
the illnstration whieh appearved in the 1912 Aunmnual Report of the
Porto Rico Experiment Station.

Bailey’s description is largely technical and includes in addition
enly some brief notes as to the origin of the berry. Dr. Bailey has
not we believe, seen the plant under eulinre and does not know
intimately of its horticultural character. Dr. Bailey also ineludes
Rubus probus in his *‘Manual of Cultivated Plants’’ (MacMillan
19243, see page 355. :

Tt was not until the 1923-25 crop in Rio Piedras that the wriler
realized the possible importance of the Queensland berry to Porto
Rican horticulture, though he has written various veports for the
Insular Experiment Station and for the local paper, “‘Porto Rico
Progress” (See Dec. 22, 1923, Jan. 26, 1924, Oct. 18, 1924), which
tell of the meriis of this berry. Mr. George Darrow, Pomologist of
the T. 8. Bureau of Plant Industry, Washington, in his Department
civcular 320 (Aug. 1924), ““The Van Fleet Raspberrv —a New
Hybrid Variety”’, calls attention to the Queensland raspherry, men-
tioning its culture in Australia and Porto Rico. The latter part
refers to my article, ‘‘Developing a new Raspherry for Porto Rico”
which appears in the Porto Rico Progress, Vol. 21, No. 51 p. &
Plants and seed of the Queensland Raspberry were sent to Alr. Dar-
row, the former reaching Washington in good condition February
16, 1924, i

The best planting so far seen was that made on the grounds of
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the Insular Expt. Station in November, 1923. The 32 plants in this
group appeared to reach their maximum development, heing loaded
with fruit from December 15, 1924, up to about March 1, 1925, when
they passed their prime, and from then until Mareh 15 produced
only a few fruits, This planting has been used in our hybridization
testy.

Other plantings have Deen made at Mayagiiez (alse in the low-
lands) and at Villalba (elevation abont 1,700 feet). At both places
the Queensland raspberry has developed and fruited well. Ar T. B.
McClelland, Hortieulturist of the P. R. Experiment Station, says
that *‘the Queensland raspberry suffers considerably from the dry
season there in Mayagiiez. Plantings made during the dry winter
period are semetimes killed entively, but when the water supply is
adequate, the plants develop well””. AMr. McClelland thinks the
berry worthy of wide distribution in Porto Rico. We have had
favorable reports of the behavior of mature plantings of Queensland
raspbervies from the north, west and south sides of Porto Rico, hut,
to gain fuller information, plantings have been made at the gov-
ermment test farms located in the towns of Trujillo Alto, Vega Baja,
Arecibo, San Sebastidin, Sabana Grande, Villalba and Cayey. These
plantings are still young.

Plants of the Porto Rican stock have been sent to Mr. R. 8. Nason
of Orlando, Florida, who is interested in the improvement of Rubi
ang tropical fruits in general. Mr, Nason reports that Rubus probus
is growing well in Florida, but it is too early to give a final report
on it there. Tt will be interesting to know something of the hardiness
of this plant. ;
CHARACTERIZATION

The Queensland raspberry is a vigorous-growing erect or slightly
drooping plant, reaching a height of 7 or 8 feet. The stems are
large, coarse and glabrous, with a few short, straight spines. It ap-
pavently has none of the characters of its male pavent, Rubus ellip-
ticus, unless a vigorous vegetative quality has Dbeen inherited by
Rubus probus.  On our grounds we have a planting of Rubus eltip-
ticus adjoining that of the Queensland berry, with a planting of
R. rosuefolins also near, so that the three may be readily compared.
Bubus ellipticns makes a rank vegetative growth, up to 10 or 12
feet, has coarse stems with heavy red pubescence and long sharp,
eurved spines. Rubus rosaefolins is a weak decumbent plant, grow-
ing up to only about 3 feet in height.

It is a more spiny plant than R. probus.



THE JOURNAL OF THE DEFPARTMENT OF AGRICULTURE

34

. U3y je8] OUIU §t I9YLIm A P 3HEIs
"Aitaqdsey puv[susend U3 Jo JULIEF olBIN ‘(srolpdi)ie suqn)yr) Lixeqdsvy vdev[PwiH °UL— ¢ "BILI




-

)
it

THE QUEENSLAND RASPBERRY

Technical description:—(after Bailey) ¢ Rubus probus is related
to Fubus rosaefolius, differs in being glabrous on pétioles, leaf blades
and pedicels, less thorny: leaflets 3 to 9, but wsually 7 and relatively
much broader, ovate lanceolate to nearly -ovate on short fruiting
branches, margins more deeply and sharply serrate, velus very pronti-
nent; flowers more clustered; calyx lobes acute to short cuspidate
little if at all exceeding the petals; fiuil red seedy depressed end-
wise so that it has a’ flattened appearance, detaching from the recep-
tacle in the form of a ring. Tlant upright about 8 feet high: canes
not perennial, somewhat hendng, but not climbing; leaves 8 to 10
inches long on vigorous erowths and leaflets to 4 inches long.”’
“Certain Cultivated Rubi®’ page 150).

Tubus probus guckers readily {rom the rootf, throwing up strong.
vigorous, rapidly growing shoots from the fleshy roots of the plant.
In the strong character of its suckervs, Rudus . probus more closely
resembles R, ellipticus than it does R. rosaefolius. ”

The fruit of Rubus probus is produced very abundantly, many
clusters setting 8 to 10 Derries, as shown by an actompanying il-
lustration, The writer counted 33 Dberries on-a clump of three
clusters grouped together. The berries when fully matured ave
large and flattened and of fairly good flavor though not comparing
so favorably with the Dest northern raspberries, lacking the dis-
tinetive character of the latter. The individual herrvies of E. probus
are larger than those of either parent fruit of the Queensland berry,
is rather perishable and crumbles too easily for a good shipping
berry. A\ large gquantity of fruit has heen sold from the Station
grounds the past season for 15 cents a pint and is evidently ap-
preciated by fthe nafive Porto Ricans. Continental Americans sho
are familiar with northern raspberries do not rveact so favorably
towards the Queensland berry, but some who have {ried it m the
form of jelly or jam speak well of it. The Station -Eutomologist,
Dr. H. L. Dozier, who was not familiar with either the wild herry
(B. rosaefolius) or with the Queensland berry Dbefore coming to
Porte Rico recently, pronounced the latter to be of Detter flavor.
The writer also prefers the fruit of the fully mature Queensland
berry. Many of those who have known the northern raspberry may
acguire a taste for the Queensland berry by continued use.

Cousiderable quantities of the wild berry (Rubus roseefolius) are
constantly being sold at points in the hills of Porto Rico, near Aibo-
nito, wlhere the berries reach perfection, and on the Cayey-Guayama
road. An accompanying photo illustrates this berry. The children
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gather the fruit under the shade trees in the coffee planiations and
sell them for about 10 cents a quart to passing fourists. The fresh
fruit is also sometimes carried down from the Wlls in small straw
haskets and sold in San Juan. The wild berry is put up in the form
of jelly and jam by an Aibonito hotel and by private individuals
living near the town, who prepare the produet for sale in San Juan.

Some comparisons between the Queensland raspberry and oin
naturalized wild berry are interesting. Irom a Iruiting standpoint,
Rubus probus has several advantages over R. roseefolins. The former
produces large elusters of fruit as we have noted above, sonletimes
yunning ten to the cluster. K. resuefolivs produces only a single
fruit on a terminal, The fruits of Rubus probus ave large and of
hetter fiavor than those of I rosuefolins, Iowever, if the fruits of
R. probus ave picked Dbefore fully mature they are too acid to he
very palatable. Both R. probus and R. rosaefolius have very perish-
able fruit, to the thimblelike shape of the latter is move desirable.
The fruits of Rubus probus veach their full development in hoth the
lowlands and highlands of Porto Rico, while £, rosuefolins reaches
its maximum only in the higher elevations of the Island.

As regards plant development, the Queensland berry has also
certain advantages over tlie native berry. The Queensland berry
will develop normally in bright sunlight under open field conditions,
while the Rubus rosuefolius requires a part shade for its proper
development, and so is not suited for field cultare. The Queensland
Lerry makes a vigorous evect plant growth and the suckers ‘‘take
hold’’ readily when field planted. The wild berry makes a weak,
low, spreading plant growth and is very difficult to establish by
suckers. The tall growth of the Queensland berry permits casy
picking of the fruit, while the wild berry is so low and produces so
sparingly that the harvest is difficult.

PROPAGATION

The Queensland raspherry propagates very readily in three forms.
The quickest method of establishing a plantation is hy the use of
suckers, which are always abundant. Plants may be grown from root
cuttings 4 to 6 inches in length by bedding them in sandy soil.
Practically all will sprout strong plants. We find that Rubus probus
comes more veadily from seed than most other berries with which
we have been working, Our best results have been obtained on a
steam-sterilized sandly soil. The seedling method is, of course, a slow
way of producing plants. In order to detexymine whether our stock
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of the species, K. probus, is a pure one, some 200 seedlings were
raised at the Inswlar Station in 1924, They showed no noticeable
variation from the parent type.

Tu eonneetion with the germination of Rubus seed we Liave veceived
some interesting information from Dr. Chas. A. Shull, plant phys-

FIG. 5—A Hybrid Raspberry Rubus probus (Female) X Rubus
stringosus (Male} Produced in January, 1925 (Guthbert Rasp-
berry the pollen bearer)

iologist at the University of Chicago, and Ffrom Mps. Opal Davis,
formerly in Chicago hut now at the Bovce-Thompson Institute for
Plant Research, Yonkers N. Y. This relates to the treatment of
Rubus seed with sulfurie acid to hasten germination and is a con-
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tinuation of the study started by R. C. Rose in 1919. 1In Rubus the
dormancy is due to the high breaking strength of the pericarp, which
is eliminated by treatment with acid under proper conditions. In
the case of Rubus rosacfolius a 95-per cent germination was obtained
by treating the seed with sulfurie acid sp. gr. 1.84 for 45 mins. and
somewhat over 50 per cent germination with the same treatment for
Rubus probus, tho Dr. Shull believes a one-hour treatment would
probably give better results in the case of the latter species. Mrs.
Davis is now studying the possible effeet of a vest perviod on the
germination of Rubus probus seed treated with acid. We have sent
her some one-year-old seed for this work.

The best distanees for field planting Rubus probus ave 8 feet
hetween rows and 5 to 6 feet between plants in the row. This allows
for maximum development. On Porto Rican soils it will be found
advisable to place well-rotted manure under the plants at time of
setting. Later a mulch of dried grass around the plants will be
found beneficial. In keeping the field of Queensland raspherries
free of weeds, it has been noticed that the use of the hoe in severing
the roots of the berries causes many suckers to spring up. TUnless
the young plants arve removed they sap the life of the main plant
thereby preventing a proper set of fruit.

TRAINING

Very little training is necessary in the case of Rubus probus as
the plants grow quife erect, drooping ounly slightly. By placing
heavy end posts extending some 6 feet above the ground with 3-foot
eross hars of 17 Dy 4" material at the 2 and 5 foot levels and
stretching wires along the sides of the berry rows, the canes will
he held from spreading out too much.

GENERAL- OBSERVATIONS

While we consider the Queensland raspherry as worthy of more
extended planting in Porto Rico, hecause of its:strong plant growth
and its great productiveness, the guality and shape of the fruit are
defeets which we are seeking to remedy by hybridizing Rubus probus
with novthern raspberries of high quality. As a start in this diree-
tion, we have crossed the Ctuthhert (Rubus strigosus), a high quality
red raspberry” (note photo of Cuthbert plant we have used as a
pollenizer) with R: inrob-us, which miakes an excellent pistillate parent
under our conditions. From the resultant fruit of this cross (note
illustration) we have obtained several hundred seeds for planting.
We have also crossed the Manatee dewheiry (Rubus {riviclis) with
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FIG. 6.—The Cuthbert Raspberry (Rubus stringosus) in Porto Rico.
Pollen parent used to hybridize the Queensland Raspberry (Rubus probus)
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Rubus probus and from a few crosses find that the pollen of the
dewherry is dec’ dedly eongenial to probus stock—mueh move so thamn
Cuthbert, which gave rather poorly formed fru't in some cases,
tho plenty of pollen of the Cuthbert has heen available over a period
of two months or more. Qur hest vesults in the probus-sirigosus
eross were obtained where the Queensland berry flowers were not
exposed to the hot midday and afternoon sun.

ITeretofore the Rubus work of the Insular Station has been handi-
capped by not having the proper conditions in the hills of the Island.
as mentioned in the 1923-24 Annual Report of the Insular Experi-
ment Station. We have lately found a desirable spot near Aibonito
at the 2,000-foot level, where 18 species and varvieties of raspherries.
blacklierries and dewherries have been planted.

Our experience has so far shown that most of the Rubi from the
Tnited States, especially those from the northern sections, will not
develop well under tropical conditions, the two iseases, Leal-spot
(Septorie rubiy and Anthracnose (Gloesporion venetum}, heing tao
much for them, causing defoliation and in some cases death of the
plants. Quite a contrast is offered by Rubus probus growing Jhear
by which is untouched by these diseases. The plants from northern
sections lack vigor in Porto Rieo, which increases their susceptibility
to diseases here. The blackberries and dewberries from the south-
ern United States make the most vigorous plant growth of the Rubi
brought from the States and are (u'te vesistant to disease. We are
bringing some of the varieties through the flowering stage o that
pollen of the high-quality berries may be used in the hybridization
of some of the tropical forms which produce fruit more or less lack'ng
in quality. Some of these with which we are working ave R. ellip-
ticus. R. moluccanus, R. probus, B. niveus, R. glomeratys, K. thun-
bergit and E. macrer {discussed in my Floride (rower magazine ar-
ticle, Dec. 6, 1924),  Varieties which have flowered and in some cases
set fruit for us are Cuthbert vaspberry, Manatee dewberry, Advance
blackberry, Rubus hybridus and Rubus ellipticus, the last named
having been brought from Jamaiea, where the plant has become
naturalized in the hlls.

The distribution of prom’sing agricultural crops in Porto Rico
will from now on he facilitated by the establishment of the govern-
ment test farms elsewhere referred to in this article. These farms
are located in the varions distriets and the planters can see for
themselves the possibilities with certain erops and obtain stock for
starting their own plantfings.
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FIG. 7.—Inforescence of the Ceylon Raspberry (Rubus sp. ?)
(Bnlarged 1/3) Photo by Dr. H. L. Dozier, Apxil, 1825
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A CEYLON RASPBERRY (Hubus sp. V)

ONE OF THE MOST PROMISING OF THE TROPICAL: BERRIES UNDER TEST
BY THE INSULAR EXPERIMENT STATION OF PORTO RICO

The Cevlen berry was supplied together with five other species
by the Royal Botan‘e Gardens of Peradeniya, Ceylon, coming origi-
nally from the Hakagala hill gardens of Ceylon. The seed was sent
from Ceylon on November 27, 1923, and arrived in Porto Rico in
March, 1924, The first fruits from the Mareh, 1924, planting began
to mature in Rip Piedras in April, 1925,

BOPANICAL DESCRIPTION OF THE CEYLON RABPBERRY

Plant: 3-4 m. high, terete, glabrous, heavily glaucus-pruinose,
armed with sharp eurved spines, about 1 em. long; leaves, pinnate
with 5 to 7 leaflets usually 7, pelioles 9-15 c¢m. long with sharp
recurved spines, mostly on underside; petiolules and midveins slightly
priekly; terminal leaflets, petioluled rhomboid 5-8 em. long, glabrous
and dark green above, white-tomentose beneath (being whiter beneath
than leaves of R. glaucus) cordate at base, doubly serrate, accumi-
nate, palmately veined, veins prominent; side leaflets nearly sessile,
lanceolate-ovate; inflorencence, clustered at the terminal, appears
also in upper leaf axils, branches tomentose; sepals lanceolate,
pubescent, gradually aeuminate, 6-8 mm. long, in fruit strongly
reflexed ; petals broadly ovate, color pink or old rose; 5 mm. long
by 5 mm. wide, pistils a dark ved eolor.

Fruit, davk purple eovered with fine hairs giving it a pruinose
effect 10 to 15 mm. long and 15-20 mm. thick, shape conical. Pro-
duce 8 to 8 fruitz in terminal elusters and 1-5 (usually 1-2) fruits
in each of the axils of leaves. Average 20-25 fraits per fruiting
hranch.

In planting the Cevlon species of Rubi, the seed of some unfortu-
nately became mixed and the preceding species which we have found
necessary to describe is one of these. We are hoping to obtain the
true species name either from the Royal Botanic Gardens, Perade-
niya, Ceylon, or from the New York Botanical Gardens to which
places we have sent herbarinm material. The Ceylon raspberry
(Rubus sp.) makes a strong vigorous plant growth and fruits quite
abundantly under Porto Rican conditions. In practically every
respect, the Ceylon raspherry deseribed on the following sheet
resembles the. black raspberry, exeepting the color of the frait and
the slight difference in the shape of the berry. The Ceylon berry
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FIG. 8.—Fruiting Cluster of Ceylon Raspberry (Rubus sp.) Natural size.
Photo by Dr. H. L. Dozier, Insular Station, April, 1925
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roots at the tips of the canes so that large numbers of small plants
can be readily secured.

The Ceylon raspherry, aside from iis possible mev’t for cultiva-
tion in tropical countries, has a greater possibility, perhaps, as a
hybridizer to use in connection with the American black raspberry.
In the North the Dlack raspherry is very susceptible to a serious dis-
ease, the anthracmose {Gloesporiim tvenetum) which shortens the
life of commercial plantations and so Is more or less a limitineg
faetor in the profitable cultivation of the crop. The United Staies
Department of Agriculture is interested in crossing the black rasp-
betry which Rubi which make a strong plant growth and which are
resistant to disease (particularly anthracnose) and it seems that the
‘eylon raspberry may be just the pollen parent to use in this hy-
bridization work as so far our tests have shown the Ceyvlon berry 1o
be resistant to both anthracnose and leaf-spot (sepiorie 1ubi). Seed
and yvoung plants of the Ceylon berry will soon be available forr use
Iy the U. S, Department of Agriculture and other experimenters in
the United States or elsewhere who may earve to work with the
species.



