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OUT SID E TI-IE GARDE N. 

SOME RELATIONS OF BOTANY TO HORT!CULTU RE--THE BOTANI ST rs '\IJL LI NG TO CLIMB THE GARDEN FENCJi:. 

RO FESSOR TRACY, in 1877, made in a wild s tate ,vhere they will thrive best. This is 
the statement before the lVIichigan 
State Horticultural Society, that 
horticulture had advanced but little 
in the past 1 50 years, except in 
t"vo directions . The greatest pro­

gress had been made by botanists, v1ho had by 
systematic efforts originated new varieties. Pro­
gress nearly as great has been made by the ento­
mologist in his systematic warfare against in sect 
enemies. Probably the statement is as true in 1890 
as it \vas thirteen years ago. We sh ould certainly, 
also, at this time, credit the botanist with many in­
vestigations of the life history of the lower forn1s 
of plant life, "vhicl1 are injurious to cultivated 
plants, and in discovering remedies for many of 
those most destructive. 

Botany, as taught to -day by the best teachers , 
is emphatically a science in which the student is 
sent directly to nature for his fac ts. In this v;ay 
he becomes an accurately trained and reliable ob ­
server. 1-fe applies numerous questions to his 
plants, by observation, trying many experiments, 
and in studying their behavior; in this manner , the 
studeut cultivates his judgement and learns to dra"v 
correct conclusions. 

Well grounded in systen1atic botany, he is likely 
to a void falling in to n un1erous errors so often Inade 
by persons \vho learn horticulture as a mere trade. 
T h is systematic side of botany is indispensable to 
one in distinguishing and naming plants in cultiva­
tion, and in observing their affinities. 

Geographical botany may teach of the soil · and 
climate in ,vhich a certain plant thrives, and how to 
treat it when carried to a new country. Here, 
however, experience, experiment and the judgemen t 
are all valuable aids. Plants are not al\vays found 

true of many of our weeds, and of many plants 
cultivated for various purposes. 

\Vho ,vill point out the relationship of plants and 
find suitable stocks on which to ""vork " our culti­
vated shrubs and trees? The botanist. l\ nd the 
botanist ,vill know better than to attempt a union 
of scions of chestnut on stock of horse-chestnut­
something actually a tte1npted by a. horticulturist of 
my acquaintance. The resemblance of the fruit of 
the one to the seeds of the other deceived hi1n into 
thinking the union practicable. 

No one, excepting a systen1atic botanis t, \vould 
be competent to visit foreign coun tries to select 
ne,v plants ,vorthy of cultivation. Systematic bo­
tany is not only essen tial in identi fy ing, describing 
a nd classifying plants, but it is \veil equipped ,vith 
all the necessary paraphernalia in th e vvay of tech­
nical ter1ns and method s to perform the task 
of describing in an exact manner , all "artificial " 
forn1s that have been bred or selected . The time 
has already come for n1ore accurate and complete 
descriptions of varie ties and races of vegetables 
than have yet been ,vritten. 

Cultivated varieties of strawberries a re usually 
described by the fruit, with a few references te the 
leaves a nd possibly to the length of the stems. The 
botanist ,.vbo had never compared the runners, the 
infl orescence and the fl o..,,vers in detail, will be sur­
prised to find that iu tbetn ,ve have very marked 
differences which could well be ill ustrated and de­
scribed. Fifteen years ago or more, I discovered 
this fact and described some varieties, though the 
descriptions were never published. I have describ-, 
eel 150 varieties of apples by a careful examination 
of inflorescence and flowers , in most cases n1aking 
drawings to equal scales. There are nov, so 1nany 
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varieties of cultivated fruits, that vve need to make 
use of all the good characters that can be found to 
a id in 1naking complete cha.racterizat1ons. * I have 
many tin1es made t he statement that no variety of 
fruit can nov.1 be called well described, unless the 
peculiarities of inA orescence and flo,vers are con­
sidered in con nection with every other characteristic 
feature. 

A kno,vleclge of systen1atic botany will enable a 
teacher or the worker in horticulture to group his 
inforn1ation, thus greatly aiding the 1nemory and 
shortening the process of giving or receiving instruc­
tion. He learns that plants koo,vn as cucurbitacere 
have n1oncccious Rowers, vvhich must be pollinated 
by insects, ,vind or by hand; that they love heat, 
are sens itive to fros t, that si1nilar insects prey upon 
many of them. The garden plants knov1n as cru­
c ifer re have many peculiarities in common, ,veil 
understood by botanists, such as a pungent, watery 
juice, th e seeds starting early, the yo ung plants 
enduring so1ne frost, and in 1nany cases the same 
insects trouble numerous species. I-le learns that 
seeds of the u1nbelliferre have a lo\.v vitality and 
are slo,v to germinate. These are but a few ex ­
amples out of many which could be given. 

The botanist understands ,vhy some varieties of 
strawberries, apples and other fruits frequently fai l 
to '' set fruit," and in some ins tances he can pre­
scribe a remedy. He bas learned to see that the 
visits of insects to the flo,vers aid in ensuring a 
larger crop of fruit, as he knows that the showy 
portions of the flowers are hung out as mer e adver­
tisen1ents, to attract insects ; that surplus pollen 
and nectar are placed in the flowers as wages to r e­
ward and encourage their visits. 

Some kno\vledge of botany , at least, is essential 
to aid the judgement in selecting with intelligence 
the sorts th at may be crossed or hybridized. It is 
also often a gr.eat help to a person in quickly de­
tecting son1e vile weed "vhicb bas just mace its ap­
pearanc(}, ,vbile the unbotanical rnight scatter quick­
grass and other troubleson1e pests far and 1,vide 
over bis premises before h e became a,vare of their 
presence. A kno,~1ledge of the shapes, sizes, colors, 
markings and internal structure of seeds is valua­
ble to the horticulturist, enabling l1im to distinguish 
the true fro1n the spurious. 

The trained eye of a botanist is nece,;sary to aid 
one to see beauties, defects, harn1onies and incon­
gruities in selecting, combining and arranging trees, 
shrnbs, fl owers and foliage plants to best advantage 

(*) The reader who d esires to purs ue this subject (u1·l11 er is refer­
red to Rep. Mich. Pom. Soc. r873, Proc. Arner. Porn. Soc. 1879 and 
1881, A111ei-. J\Tat11 ralist 1<\86. 

for producing the 1nost pleasing effect at the least 
outlay of money and labor. 

The 1nan who kno\vS the structure of a tree and 
ho,v it gro1,vs, wou ld at least be amused at the fol­
lo,ving statement, once rnade by a '' practical " man 
at a meeting of a state horticultural society. T o 
kill the insects on leaves, to add health and vigor 
to a fruit tree and cause it to produce abundantly 
of luscious fruit , he bored a hole into the trunk of 
the tree, filled it ,vith flo,vers of sulphur, and secured 
it \.vith a plug. He was careful to avoid boring 
very far into the tree because he might thereby in­
jure its heart! A knowledge of vegetable physiology 
teaches a person the effect on a plant of flowering, 
of seeding, of high cul tivation or poor cultivation, 
of root pruning, of pruning the top at different 
seasons of the year. It teaches how to manage 
plants for producing flo,vers, and how to manage 
the1r1 to prevent their flowering. 

A person might as weil attempt to becon1e a 
surgeon \vitl1out a kno,vledge of human anatomy 
and physiology as to become a horticulturist .vith­
out botany. The horticulturist who merely learns 
the trade will not so quickly change his practice 
and adapt himself to the new circumstances of a 
different climate in a remote country, as the one 
who has studied well the principles of plant growth. 
Many worthless experiments have been made, wast­
ing time and money, attributing results to \.vrong 
causes, from a lack of a knowledge of plants. 

No horticulturist without a thorough knowledge 
of the principles of several departments of botany 
is capable of planning and conducting and inter­
preting experiments. Think of the time occupied 
in making experiments, in discussing the subject in 
th e press and in conventions on the cause or nature 
of pear blight ! 

Iri horticulture, in most respects, botany will 
make a person 1nore capable. It will 1nake him a 
good observer, improve his reason, strengthen his 
judgement, cultivate his taste, broaden his views, 
weaken his respect for the traditions of his fathers. 
It will sharpen his wits, make him a reliable inves­
tigator. I t will enable him to become a leader in­
stead of a follo\ver. 

\Vho, not a botanist, could ever have imagined 
half of the bright thoughts stated by Asa Gray in 
his essay "\Vere the Fruits l\ifade for Man, or Did 
Man· 11ake the Fruits?" Here, among other things, 
be discusses what onr pomology vvould have been 
if the civilization from \vhich it, and we ourselves, 
have sprung, had had its birthplace along the 
southern shores of our great lakes, the northern 
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shores of the Gulf of l\if exico, and the intervening 
Mississippi, instead of the L evant, tvlesopotarnia 
and the Nile, and our old ,vorld had been open to 
us as a new ,vorld, less than four hundred years ago. 

\Vho, except the botanist-Dar,vin- could have 
written two of the 1nost suggestive and valuable 
works ever produced as guides to the horticulturist ? 
These are, first, " Ani1nals and Plants under ·oornes­
tication," second, and in my opinion most valuable 
of all books to the horticulturist, " The Effects of 
Cross and Self-Fert ilization in the Vegetable l{ing­
dom. " 

T he former is the easier to understand and the 
more popular-it has been 1nuch read and quoted, 
and bas already made a lasting in1pression on horti­
culture; the latter has yet apparently scarcely pro­
duced an impression, and was undoubtedly ,vritten 
in advance of the times. 

Tlie Gardeners' Chronicle remarked,· upon the ad­
vent of this latter book : '' i:;·or our horticultural read ­
ers the great value of l'vl r. Darwin's last work consists 
in the practical applications 1,vhich follov, from the 
author's very numerous, protracted and laborious 
experin1ents, yet it is certai1t, tltat those practical re­
sults will be a long ti7lte filtering into the nzinds of 
those w lto will eventually 1nost p rofit by tlte11·t . " The 
lines which I have italicised are prophetic. 

It is no,v over fourteen years since thi s book ap­
pearecl, yet we have beard of scarcely any horti­
culturist who have practiced what l\ifr. Darwin 
showed to be advantageous. I have heard of noth ­
ing that has since been done in a practical ,vay, in 
E urope, to confirm or disprove the experirnents of 
Mr. Darwin. In this country, I have not heard , as 
I now recollect, of a single ins tance of exper in1eL1ts 
in this line, excepting sorne 1,vhich I coDducted soon 
after the book 1,vas published. ,,:. These results were 
presented at several conventions and a report print­
ed in several journals, yet no one seen1s to have 
taken any note of them. 

T he following from l'vir. Darwin's book should be 
comn1itted to 1nemory by every progressive horti­
culturist: " It is a corr1n1on practice ,vith horti­
culturists to obtain seeds from another pl ace having 
a very differ ent soil so as to a void raising plants 
for a long succession of generations under the same 
conditions; but with all the species ,vhich freely in­
tercross by the aid of insects or the ,vind, it would 
be an incomparably better plan to obtain seeds of 
the required variety, which had been raised for some 
generations under as different conditions as possi­
ble, and sow them in a lternate ro,vs ,vith seeds ma-

(*) See Amer. Journ. Sci. and Arts, l\<lay, 1879. 
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tured in the old ga rden. The t,vo stocks 1vould 
then intercross, ,vitl1 a thorough blending of their 
whole organizations, and with no less of purity to 
the variety : and this ,vould yield far more fa vora­
ble results than a mere exchange of seeds. " 

A thorough kno,vledge of botany ,vill every day 
add 1nuch to the pleasure and satisfaction of the 
horticulturist, as p lants in various conditions in the 
ever changing seasons are everywhere about hin1 in 
great variety and profusion. Such kno,,vledge is 
ind ispensable to enable hi1n to receive the i;reatest 
benefit possible from a visit taken in any country 
at any tin1e. 

I n1ust say a ,vord in regard to that garden fence 
which is mentioned in your Niay leader, "A Ne,v 
Science." Thirty or forty years ago, nearly all the 
gardens to be found on our best far1ns were s ur­
rounded by a high picket fence to keep out the 
hens, the pigs, the puppies and stray cattle. It 
also served pretty effectually to keep out the horse 
and cultivator and a regular and liberal supply of 
barnyard manure. \:Vitbin such enclosures, small 
fruits and vegetables 1vere usually n1uch neglected, 
few in q uantity and poor in quality, or if ,vell cared 
for, the labor 1,vas performed by hand at great cost 
of s,veat and n1uscle. NI ore recently , in place of the 
picket fence, an evergreen hedge has sometimes 
enclosed the garden patches, but in modern tin1es, 
tidy farmer s usually keep fo,vls, s ,vioe and other 
live stock securely enclosed, and h ave torn clo,vn , 
carried a v,iay and abandon ed the garden fence a l­
togeth er. Even the evergreen hedge is not now 
considered essential. As the farrn garden has now 
becorne more easily accessible and better planned 
for convenience, for tillage by horse and cultivator, 
it is better kept, 1nore interesting, oftener visited 
and more profitable. 

Considering all of these 1nodern improvernents , 
including a n1ucb greater assortinent of fr uits and 
vegetables of ne,v or improved sorts, and a lso 
observing of late the increased enthusiasn1 and 
intelligence given to horticulture, the botanist is 
,nore than ,villing to call aro und occasionally to 
visit the gardener, look over his asparagus, praise 
his lettuce, test bis s trawberries, and see ho,v his 
cantaloupes are progressing. Perhaps the older 
botanists neglected the garden because of the for­
n1idable pickets of the fence, the \Vant of interest 
n1anifested by the proprie tor and the poor sho,v for 
'' garden sauce." But since things have in1proved, 
botanists are becoming more attentive. Darwin bas 
already observed the roots o f the turnips, the bulbs 
of the onions, compared the cabbage beads, studied 
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the curling tendrils of the vines, exa1nined the peas 
in the pod, told ho,v the bees benefit the bean crop, 
and hov, and why the s lender stems manage to 
clin1b to the top of the poles and swing around in 
seach of objects still higher. H.e has not neglected 
the esculent tuber fro1n America, nor forgotten to 
grapple ,vith the changes of cion as affected by the 
s tock. 

!vlany other botanists have already condescended 
to examine, often suggesting ren1edies for anthrac­
nose on wax beans, mould on lettuce, rot on toma­
toes, smut on onions and s ,veet corn, and rust on 

' 
blackberries. And above, the reader has just seen 
that some syste1natic botanists are beginning to see 
that the berries, tbe pomes, the drupes and the vege­
tables of horticulture are ,vortl1y of their attention 
and careful study. \Vith a very little advertising, 
some fruits in plase of leaves to pay for his visits, 
the botanist ,vill describe and classify in ,vorkrnan­
like manner those cabbage heads; the beets and 
carrots, and potatoes will receive like attention, 
and even those hybrid stra,vberries, roses, pelar­
goniums and castor-oil beans will ·yet be perfectly 
described and after soxne fashion classified, though 

owing to former neglect of the proprietors, these 
plants n1ay not be eligible to record on account of 
defective pedigrees. 

With a little more attention to bis own intellec­
tual improveinent, as well as to be able to raise 
larger crops of rhubarb, egg-plants, cauliflower and 
finer hollyhocks, there need hereafter be no fear of 
neglect of the botanist to lend a helping hand 
wherever he can n1ake himself useful. He is already 
beginning to make photographs and berbarium 
specin1ens, so far as practicable, of all the sorts of 
vegetables, fruits, flo,vers and foliage plants, not 
only of the edible portions at the proper stage of 
growth, but likewise the buds and flowers. He is 
giving 1nuch attention to the seeds of plants, also, 
their structure, vitality and points for classification. 
\tVith the advent of the agricultural college and the 
experim':!nt station, the botanist hereby solemnly 
promises in the future to be more attentive to the 
wants of the neglected sister, horticulture. Flora 
and Pomoua shall henceforth begin to regain the 
homage paid them in the days of Homer, and much 
good shall follow the worship of the sisters. 

/1,fichigan. Agricultural College. W. J. BEAL. 

ACI{ERMANN'S PHYLI.,OCAC1-US (Phyllocactits Ackermanni). 
'F1g·. 1, Frontispiece. • 

Pltyl/ocn ctus Acke1-1nn,nzi, Ha,vorth, Synops is Succulentaru,n, T819. Cereus Acker11zanni, Lindley, Bot. Register, t. r33r. 

The species of the genus phyllocactus, ,vhich, all 
things considered, is undoubtedly the most iu1por­
tant genus among cacti to the florist, naturally 
fall into t,vo series : the first series is characterized 
by reel or deep pink flowers, ,vhich persist for 1nore 
than a day , and the second by flowers which are 
white or whitish inside aod are usually s,veet-scent­
ed, and some of which are ephe1neral. In the reel­
flowered section, Pltyllocactus AckerJJzauni is un­
doubtedly the 1nost valuable species. The flowers 
are a bright shining crimson , and n1easure fron1 six 
to eight inches across. The outer sepals are small 
and bract-like and rnore or less scattered, a char­
acter ,vhich distinguishes this species from P. phyl­
lantltozdes. It is one of the freest bloon1ers of the 
genus. The species is particularly interesting fron1 
the fact tl1at it has been a parent of many interest­
ing and valuable hybrids. It has been hybridized 
even with Cereus sjJeciossisszinus, and probably with 
other cereuses. Hybrids between it and Pltyllocac­
tus crenatus are well kno,vn. In fact, P . . 4ckernza1zni 
itself was at one tin1e supposed to be a hybrid , 
but the evidence now appears to be clear that it 
was taken to Europe fron1 Mexico early in the cen-

tury by George Ackermann, for whom it is named. 
The other important garden phyllocacti are as 

follows: 
A . FLOWERS RED-

P. plzyllanthoides.-This is one of the best known 
species, and one of the freest bloomers. T he flowers 
are about half the size of those of P. Ackermann£, 
and the outer sepals are long and spreading. The 
color is usually disposed in irregular streaks of 
bright rose and white. 

P. bijornzis.-This is the disocactus or disisocac­
tus of Lindley. It is at once distinguished from all 
other species by its flowers being terminal on the 
branches, and by the very fe,v sepals and petals. 
The flowers ars rosy pink, small and short-lived. 
The plant is erect, rarely reaching 3 feet. It is re­
garded as intermediate between phyllocactus and 
epiphyllum. In an ornatnental way it is probably 
tbe least valuable of the genus. 
B.- FLOWERS \VHITISH·CENTERED, RANGING FRO!vf 

YELLO\V TO ORANGE OR PINK ON OUTSIDE; USUAL· 

LY FRAGRANT. 

P. anguliger.-A singular species, characterized 
by large and blunt sa,v-like teeth or lobes on the 




