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Plants as Meodified by Man.

Ever silnce science overthrew the idea of spontaneous
generation and established beypnd doubt that no organism
could have existence without a parent cell, the scientifiec
world recelved a thunderbolf, which was to be means of 1ts
first great awakening. And as the message was heralded from
one Lo aneother it arrouscd more careful investigation, stimu-
lated advanced bhought and opened up a new line of pogsibil-
ities respecting the whole plant kKingdom.

Man did not, grope as hitherte in the dark trusting to
uncertainness but from a more scientific basis. This was
the dawn of a new era from now henceforth man was not simply
Lo assist. nature in produocing endless varitiles; but be the
actual progenitor ol new creations. ,

I need only refer you to the excellent work of L.Burbank
of ' Santa Rose,Callfornia, tio substantiate thils statemernt. IL
is a well known fact, that plants kept on the same soll and
subJect to the same eavironment for a long Lime Decome lower
in vitality and less valuable for economlc uses ; again,na-
wure did net perfect her frults end flowers Lo sult the fas-
tiddious taste of man but left this fer him to do,and now he
18 exercising that right to a degree that Was never dreamed
of a few years ago.

The casual observer regards us as usurping more privi-
leges than belong Lo us, but not so, just as the Chemlst takes
original elements or compounds, breaks up thelr combinatilion
or combines them into varlous proportions to sult hils pur-
pose, so we are at liberiy te do the same with our plants and
without. violating nature’s laws 1n the least. HoweVer, hature
refuses Lo indulge man only Just so far in his modiflcations
of beth plants and animals as we find hyvrlds in either case
as a riule are sterile. 1

While a few have worked only from a standypoint of curi-
csity and the enrichment of sclence, thie pricatest work has
peen called Tforth from an economic standpoint. Extensive
cultivation has taught to the hertlculturilst, farmer and flor
Ist Just. how to secure larger returns from a particular soil
and a given surface than herstoflore it has done even more
than thlg; by carefully selectling; cross rfertillzing and cul-
tivation we have been able to double, triple and even quad-—
ruple deslrable gualltles we wish to perpetuate 1n our cholge
frudts and f'lowers.

Man 1s simply pature’s agent or employee to assist her
in her Work, hence ghe more gzreful and sclentlfic the man 13
the more valuable he 1s as an ald Lo nature in carrylng oul
her plans methodlecally, Instead of at random as 1s the case
when left, to hersell to perform the work.

=

Darwin glves a great.many Tltting lllustratlons of how
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nature does 1t,a few of whiech I will consider briefly. *“In
the first place we find that nature dilstributes her plants
in a way favorable to cross—fertilization” and not only does
this milxing and crowding together of specles do this, but it
doubt.less encourages the survival of the flttest.

Nature seldom transplants her trees,rarely gralts and
never buds. Upon examination of the roots of many of our
Torest trees we find a long stralght tap root, which goes di-
rectly downward which of necessity must. e broken 1f trans-—
planted, this gives L{he plant a shock from which 1t never
thoroughly revives,and 1if thls be pracidced from generation
t,o generatlon the result will be a whole race of plants much
lower in vitallty than the original unmolested stock. Some
of our most eminent horticulturists deem the ari of budding
and grafiing a curse rather than a blessing to horticulture,
owing 2o the use of uncongenlal stock :whille many of our
frults and shrubs wlll unlte wilth a great varlety of stocks
they do no: make congenlal hosts;. hence,a weak short-llved
plant, 1s the result, l.e.in commergeial clrecles certaln stocks
are used such as the Myrobolan for grafting the whole plum
family upon,now this 1s not a congenial stock Tor certain
memvers of whils group.

A .change 1n natural conditions tends to weaken our own
plants. Man performs his work too suddenly,nature bullds up
her work slowly,man sceks to bring about the same results in
one-half the time and as a result we 1nvarlably get a race
of’ piants low 1in vitalliy, susceptlple to vhe attack of fun-
gus dlscases and early decay.

Another way of reducing vitality 1s by the growing of
monstroslitles, the highest, ultimatum of the plant In a state
of mature 1ls to produce seed,much pulp to her 1s waste and
nowhere do we Ifind her expending her forccs upon waste mate-
rial. Man 1ls Just the opposite,he wants much pulp. Nature
is ready to accomodate him in thils but at the expense of
some ofher fTunctlon of the plant,usuvally {he productiom of
seed.

Scientifdc research has taught, us that everything i1n
nature tends to strilke an equilluvrium, hence we are at liber-
t¥y Lo shilf: certain forces here and there or in a way com-—
pine certain forces buf at tihie expense of the part from which
these deductlons were made.

Experience has also taught us that the removal of trees
from forestry condliions upon high, dry and arid reglons is
t.oo sudden a change for them and hence a weakening of the
plant, ds ©he resuli, t, will be of Inuerests here Lo look at
some of the morpholeglcal characters of sceds and cthelr dls-
semmination. Nature calls into scrvice many agents Lo as-—
sist her In scattering her seed ssuch as the wind, the waters
and various forms of animal 11lfe. Many seceds llke Lhe dan-—
de ilon, lactuca, cot.t.onwood, et.c.have long plumose appendages
that it the seed for belng buocyed up by the wind and car—
ried long dilstdmnces. Some are filtted for enduring salt water
for many days, others are provided with hooks and barbs that
cling to whatever object they may come In contact wicth and
are in this way scattered far and near. Othergs stlll seem
Lo requlre the dection ofthe gastrie juleces of the stomagh,
and the only way that, man has been in any degree successful
in germinating such seed 1s to lmitate the actlion of the
stomach as nearly as possible.




Tt 1s also well established thal nature’s plantg are
inereased in slze and vigor by varied environments. There
are many other i1llustrations of iInterest that might be men-
tloned, but, I trust these are enough bo portray that thought
in view. Summarlzing these few remarks we might add, “That
nature’s methods are favorable to natural crosslng,natural
gelechlon and exact climatlec adaptatlon.?”

In man’s manlpulatlon the one thing sought, for 1ls purl-
Ly of stock 1n frults and flowers abnormal in size which we
can readily sce 1s a violatlion to nature’s laws and hence
must be done au the expense of vitallty ;sueh plants will
survive and do well for a few years, but. £finally willl succumb
Lo the dnevitable,and then are compelled Lo go back to some
primitive form for a starting point again., Thls explains
why bthe seed and plant catalogues are flooded every year
wlth new varivlies of sterling meriu.

Every farmer,horticulturlist and florist should know the
few simple facts concerning atavism,reversion and sports (noy
a serious task, however, Jthen he would nof only be able to
work intellileently but greatly prolong the 1life,slze and the
vigor of his cholee frults and Tlowers and possibly be able
Lo bulld them uyp Lo a higher ‘degree of perfeccions

ir. Burbank, of Califormnla,ls, doubtless, on the right
track to the greatest revolutlon that horticulture has ever
Known, he has certalnly unearthed many gems from the mysterl-
ous realms of nasure,hitherto unknown ;he hag made a great,
number of successful cresses,a few of the most remarkable we
append as follows:—

Peach X Almond. Chickasaw plum X Jap. plum.

Peach X Japanese plum. Apricol X Peach,

Peach X Chickasaw Plum. Japanese plum X Peach.

Peach X Apricot. Japanese plum X Chlckasaw.

Almond X Peach. Myrobolan X Japanesc plum.

Almond X Japanese plum. Domestlc X Wild goose plum.

Apricot X Japanese Plum. Crab X Common Apple.

Prunus Japonlca X Quince. Quince X Crab apple.

Chinese guince X common quince. Quilnce i apple.

Pyrus Japonica X Chinese Quilnce. Quince Apple.

Japanese Quince X Apple. Chilnese Quilnce X Anple.
Potato X Tomato.

Some of Ghese erosses are very remarkaible,as You see,and are

doubbless new creatlons.

One need nob go Lo Burope, Asia,California and remote
parsis of the earth Lo find remarkable crosses and astonish-
ing resulbts,as our own College grounds furnish some very
striking examples of what we have done and are doing in the
way of evolution. This work has been 1n proeress for a num-
ber of years, buil owing te the difficulsy under which much
of" thie work has been perfermed tbhe results are as yet unknown

The work here on the ground has been promoted by two
main objeeos, first thie development @f the sSglenhee freom  an
11lustrative standpolnt, and second the possliollity of bulld-
ing Hp a clags of frults and shrubs adapied o ohie soil and
climate of bthe whole north and northwest which we are sadly
in neecd of,owing to She ever inecreasling population and the
growing demand for superier fruits and flowers. In thisg
line of frults some very inLlcresting work has been done on
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thie plum, of which I shall meke a brief mention.

Gf the Pirst prouptres No.d 1s @ orogs betWween the
Degoto and the Japanese plum ; the Desoto,of course, belng
she true Amerlcan type. In leaf we have neither the Japan
nor the Americana, but a comuination of the two, the leafl 1s
meeh thicker and cleser dn cell structure with net, velning
ol &hie upper surrace like the Japan,and the under surtace
1lke the Americana,serrations llike nedther. T bud it 1s
like botli,belng douple and Lriple. [t evlidently endures a
drouth well as 1t has scemed to thrive during thils most re-
markable season on record during bthe ecivilized history ef
our country. Yellow leaves begin to show early in September
indicating determinate groweh (whileh 1s an indispensible re-
quisite of a hardy plant, of any description) showing, eof
course, that the slaboratlon of starch and ripening of the
Weod wWas complete. 'The shape of the cree 1s all thal could
be degired, being rather upright in habdt with the 1limbs suf-
fdeiently spreading to arlate the frult. The 1imbs are very
gtrong and capable of supporting as much fruit as can hang
uporr them. The color of the bark is changed somewhat, bug
resembles that of the Americana more uhan Ghe Japan.

Trece No. 3 of the same cross shows both Amerlcana and
Japan buds,alseo the color and peculiar spotiting of the bark
is disuinctly Japan,the leaves are fully one-third larger
than those of Americana with serrations like the Japan tex-—
bure, thick and Iisagthery. Venatleon same as No.4. The trsee
is good in habit being very large and spreading and capable
of' supporting an immense guantity of fruit. One-halfl of the
cree was split Lo the ground by a tornado that passed through
the town June 17, and notwlthstanding thils severe injury, ful-
ly Tdve feel of new growth was made, and the wound shovied up-
wards of one-hall inch of granulation,whilich goes to show that
Lhe tree possssses remarkauvle wvigor and vitality. ©Thils tree
has Prulted Gwice, (in 293 and 294) produelng a purely self-
colored yelleow fruit of a rather rich purpledish red on the
gunny side, carrvies a heawvy uvloom,and 1is marked with a deep
suture. In size it 15 as large as the Kelsey, free-stone, Su—
perior in f'lavor,and consldered a wvaluable plum, :

The next two of whieh T will descrilibe are interesilng
vecause here we have a crossing of gpecies,viz. the Desoto
and Maqguoketa.

Trae No,i,in general appearance,ds like the Desoto with
douwnle, singlte and triple puds, leaves smaller than eiuher bub
thick and of good suvstance,havlt low and sypreading,wood like
the Japan.

Ho.2 of -hle cross has thick broad leaves serrated like the
Japan, upright in growch and shows but few urilple buds,wood
like Gthe Japan. IL alsc shows & deéclded tLendeney Lo Lhe
carly ripening of 1t8 wood.

No.3, 1n general appearance,ls decidedly Maguoketa but
Has a leal like nelther. At a labter date T hope to take all
gt these up mere fFulliy.

The unguestionable hardiness of Rosa rugosa in connec-
tion with 1ts beautliful follage has prompted some very ela-
borate work with 1t here upon the College grounds. Boliliary
wais used Ifrom our best cultivated roses in the East. The
ailm peing to secure a class of roses equal in form, beauty
and fragrance Lo those oI our best, Hastern varletides 1ln leaf




color el Siehs, size and vigor.  Of those Lhal have Tlowered,
gome have come semi-double,delightfully fragrant and of a
pleaging shade of color,ameng those¢ that have come single,
some are very desirable in color. A few mildew, badly show-
ing thelr weakness of constltution,and lnadaptability te thils
latitude.

Much careful work has been done with the geranium, of
which I will speak only in a general way as the work is by
no mearns complete. Of a truth this can be sald thatl they
are more Iloriferous, larger flowers,more of them, purer in
color, Lints and shades, larger,more robust. and beautiful fol-
lage, boch AR Lhe house and i the Dorder. The dnerease  4n
vigor 1s guite notlceable,even te the casual observer,

Some rare and interesting crosses have been made between
Amarylis Johnsonil and A. Defiance,also the beautiful fairy
11ly zephyranehes atamoska and Johnsonili. Theése are rare
crosscs and much is expected of them. Some promising crosses
have been made between Abutlillon Golden-vell and A. Eclipse.
Also much work on the Calla Liily, the aim being .o increase
the size of the flowers by in and in breeding and selection.

We also have nine seedlling plants produced from a cCross
made bvetween our best double white geranium,and one of our
new brilliant scarlets, but for some unaccountable reason
shree Plowers came oh the same head that were quite rich sal-
mon pink, the cross was made with She avove resulbus. Some
erosses have veen made between Nilcotlana tabaccum and N. af-
finis with wonderful results,which I will be pleased to men-
tion dn detall later. One new border plant has been added
to the list of encouraging sports of Mad.Saleorl geranium
and carefully selecting the same. Three new chrysanthemums,
of merit, have been added to the list,and several others that
show promise. The department has made a great number of
crosses between our cultlvated strawberries and the Manatoba
wild one bthat present an almost endless variety of modifica-
tions,which I will describe later. Also much systematic work
on Lhe apple,; pear and grape has been done, but desire to glve
them future nooice.

In regard Lo what has been done, one need only refer to
the many excellent books and periocdicals on Lhis subdect. Of
what we may do 1ls of much deeper interest to us. With the
1ight that our past and present experilence has given, the wilde
range of possivililties are beginning to dawn upon us. Hort-
iculture has, lndeed;a proad foundation upon which Lo build a
mighty structure. The agents Lo ald him in his work are, in
wrief, these: —~

u

i. A change in environment.
2.  Grogg feriliisasion.
Fe Culuivation.

4

4. In and In breeding and selection.

No.4 is by no means of minor importance, since the scien-
tists have estavlished beyond gquestion that not only such a
thing exists in the plant kingdom as heredity, but that 1t is
very characterdstic. Vegetable pathologlsts recognize the
fact that certain discases can be transmitted from one plant
to another,as in the case of the frenching and bleaching of
leaves. s first appearance, to be sure, is a spert,but by
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aoleciion, budding and grafting, the type ¢ail be Cixed so -that
it will reproduce itself with unerring certainty,and some of
pltom haye bDeen go well fixed. as 1o come falrly true from seed
and this 1s likewise true of all characteristics.

With these few mile-stones Lo gulde us in our course,
dare we not predict that the day ds net far dilistant when man
workshop need no longer be c¢chaos, but, will be able to use the
t.ools nature has placed before him from a purely scientific
basds, free fronm all conjeccure:

Why should not the horticulturist EKnow Jjust how to build
up size, flavor, vigor and hardiness in his fruits and ghrubs,
and the florist know Jjust how to proceed to unilte, blende and
perfect the coler of his flowers, proaucing not only harmony,
but, a glorious symphony of nature’s daintiest tints and shad-
es, with Just as much certalnty as ithe 2artlst mixes his plg-
ments upon the palette,and the novice go on with his new
creasions untilil nature refuses Lo luaulge him longer 7
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