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Plants as Modified by Man.

Ever silnce science overthrew the idea of spontaneous
generation and established beyond doubt that no organism
could have existence without a parcent cell, the sclientific
world recelved a thunderbolt which was to be means of its
first great awakening. And as the message was h»ra;ded f'rom
one to another it arroused more careful investigation, stimu-
lated advanced thought and opened up a new line of p0551b11—
ities respecting the whole plant kingdom.

Man did not, grope as hitherto 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
to assist nmature in producing endless varitilies, but be the
actual proeogenitor of new creations.

I meeg ehly refer wou &o Lhe sxcellent work of L.Burbank
of Santa Rosa,Callfornia, tto substantiate this statement,. It
1s a well known fact that plants kept on the same Soil and
subjeect to the same environment for a long tLime become lower
in vitality and less valuable for economlc uses ; again,na-
ture did not perfect. her fruits and flowers to suit the fas-
tidious taste of man but left this Tor him te do,and now he
is exercising that risht to a degree that was never dreamed
of a few years ago.

The casual observer regards us as usurping more privi-
leges than belong tLo us, but not so, just as the Chemist takes
original elements or compounds, breaks up thelr combinatlieon
or comblnes them into varlous proportions to sult his pur-
pose, so we arc at liberty te do the same wilith our plants and
without violatling nature’s laws 1n the least. However,nature
refuses to dndulge man only Just so far in his modifications
of' both plants and animals as we [ind hybrids 1In elther case
as a rule are sterils. '

While a few have worked only from a standpoint. of curi-
gslity and the enrichment of sclence,the greatest work has
peen called forth from an economic standpoint. Extensive
euliivatien has Gaughkt to the hertlculturist, farmer and rlor
ist Jdust how to secure larger returns from a particular soll
and a glven surface than heretofore ;1t has done even more
than this, by carefully selecting, cross fertlllzing and cul-
tivatlen we have been able to double, triple and even guad-
ruple deslrable gualltles we wish to perpetuate 1n our cheilce
frults and Clowers.

Man 1s simply mature’s agent, or employee to asslist her
in her work, hence the more careful and sec ipnfific the man 1s
the more valuable he 1s as an ald Lo nasure in carrylng oub
her plans methodlecally, Instead of at random as 1s the case
when lef't, to herself Lo perform the work.

Darwln glves a great many Titting lllustratlons of how
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nature does it,a few of whieh I will conslder briefly. *In
the ©irst, place we find that nature distributes her plants
in a way favorable 4o cross—fertillzation” and not only does
this mixing and crowding together of specles do this, but it
doubtless encourages the survlival of the flttest.

Nature seldom Lransplants her trees,rarely gralts and
never buds. Upon examinatlion of the roots of many of our
forest trees we find a long straleht tap root which goes di-
rectly downward which of necessity must ve broken 1f trans-—
planted, this gives the plant a shock from which 1t never
thoroughly revives,and if thls be practlced from generation
t,o generation the result will be a whole race of plants much
lower in vitality than the original unmolested stock. Some
of our most eminent horticulturists deem the art of budding
and grafulng a curse rather than a blessing to horticulture,
owing “o the use of uncongenlal stock ;while many of our
fruits and shrubs will unite wilth a great varlety of stocks
they do noi make congenlal hosts;. hence,a weak short-llved
plant, 1s the result, i.e.in commergial circles certain stocks
are used such as the Myrobolan Tor grafiolng the whole plum
family upon,now this 1s not a congenilal stock Tor certaln
members of whils group.

A.change in natural conditlons tends to weaken our own
plants. Man performs his work too suddenly,nature bullds up
her work slowly,man seeks Lo bring about the same results In
one-half the time and as a result we 1lnvarlably get a race
of plants low in vitallty, susceptlble to the attack of fun-
gus discases and early decay.

Another way of reducing vitality 1s by the growing of
monstrosities, the highest ultimatum of the plant 1n a state
of mature 1s to produce seed,much pulp to her 1s waste and
nowhere de we find her expending her forces upon waste mate-
rial. Man 1is Just the oppesilte,he wants much pulp. Nature
is ready to accomodate hlm in this but at the expense of
some other functlon of the plant,usually the productlion of
seed.

gcientific research has taught us that everyching 1n
nasure tends to strike an equiliuvrium, hence we are at llber-
ty Lo shift certain forces here and there or in a way com-
pine certaln forces buf at the expense of the part from which
these deductlons were made.

Experilence has also taught us that the removal of trees
from forestry condl:ions upon high,dry and arild regions is
t.oo sudden a change for them and hence a weakening of the
plant, is the result. It willl be of iInterest here to look at
some of the morphological characters of sceds and thelr dls-
semmination. Nature ecalls 1lnto service many agents Lo as-—
sist her in scattering her seed ;such as the wind, the waters
and various forms of animal 11fe. Many seeds llke the dan-—
deilon, lactuca, cottonvood, et.e.have long plumose appendages
that, ©it, the seed for belng buoyed up by the wind and car-
ried long dlstances. Some are fitted for enduring salt water
for many dayvs,others are provided with hooks and barbs that
cling to whatever obJject they may come 1n contact with and
are in thls way secatiered far and near. Others gtdll seem
o require the action of the gastric Jjulces of Lhe stomach,
and the only way Lhat man has been 1n any degree successful
in germinating such seed 1s to imltate the actlon of the
ssomach as nearly as posslivle.




It, 1s also well established that nature’s plants are
increased in size and vigor by variled environments. There
are many oLher 1llustratlons of interest that might be men-
tloned, but I trust these are enough to portray that thought
in view. Summarilzing these few remarks we might add, “That
nature’s methods are favorable to matural crossing,natural
gselechlion and exact climatlc adaptation.”

In man’s manlipulatlion the one thing sought for 1s purl-
Ly of stoeck in frults and flowers abnormal in slze which we
can readlly see 1s a violation Lo nature’s laws and hence
must be done ai the expense of vitalibty ;such plants will
survive and do well for a few years, but flnally will succumb
Lo the inevitable,and then are compelled to go back to some
primitive form for a starting point again., Thils explains
why the seed and plant catalogues are flooded every yvear
with new varities of sterling merit.

overy farmer,hortlculturlst and florlist should know the
few simple facts concerning atavism,reversion and sports (not
a serious task,however, Jthen he would no: only be able to
work intelligently but greatly prolong the life, size and the
vigor of his cholee fruits and flowers and possibly be able
Lo bulld them up Lo a higher depree of perfecitlon.

Mr. Burbank,of Califormnila,ls, doubtless, on the rilght
Lrack to the greatest revolutlon that hortlculture has ever
known, he has certalnly unearthed many gems from the mysterl-
ous realms of nasure,hitherto unknown ;he has mrade a great
number of successful cresses,a few of Lhe most remarkable we
append as rollows:-

Peach X Almond. Chickasaw vlum X Jap. plum.

Peach X JJapanese plum. Apricot. X Peach,

Peach X Chickasaw Plum. Japanese plum X Peach.

Peach X Apricoti. Japanese pium X Chlckasaw.

Almond X Peach. Myrobolan X Japanese plum.

Almohd X Japanese plum. Demestle X Wlld goose plum,

Apricot, X Japanese Plum. Crab X Common Apple.

Prunus Japonlica X Quince. Quince X Crab apple.

Chinese quince X common quince. Quince X apple.

Pyrus Japonica X Chinese Quince. Quince X Apple.

Japanese Quince X Apple. Chinese Qulince X Apple.
Potato X Tomato.

Some of Lhese crosses are very remarkavle,as you see,and are

doubbtless new creacions,

One need noL go Lo Europe,Asia, Californla and remote
parts of the earth Lo find remarkable crosses and astonish-
ing results,as our own College grounds furnish some very
striking examples of what we have done and are doing in the
way of evolutionm. This work has been 1ln progress for a num-—
ber of years, bu: owing to the difficully under which much
of’ the work has ween performed Lhe results are as yet unknown

The work here on the ground has ween promoted by two
main objects, first the development of the sclence from an
illustrative standpoint, and second the posslibllity of bulild-
ing up a class of frults and shrubs adapted oo the soll and
climate of the whole north and northwest which we are sadly
in neecd of,owing to she ever inereasing population and the
growing demand for superior fruits and flowers. In this
line of fruilts some very in:icresting work has been done on
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Lhie plum, of which I shall make a briel mention.

Of the first group, tree No.4 1s a cross between the
Degotio and the Japanese plum ; the Desolo, of course, being
che true American type. In leaf we have neither the Japan
nor the Americana, out a combination of the two, the leal 1s
meeh thicker'and cleser in eell suructure with net veindug
on the upper surface like the Japan,and the under surface
like the Amerlcans,serratilons like nelther. TIn bug it i1s
ke bouli,beling double and Lriple. t. evidently endures a
drouth well as 1t has scemed ho thrive during thls most re-
markable season on record durlng the elwilized history ef
our country. Yellow leaves begin to show early in September
indicating determinate growih (which is an indispensible re-
guisite of a hardy plant, of any description) showilng, of
course, that the slaboration of starch and ripening of the
wood was complete. The shape of the Lree is all that could
be desired, being rather upright in hablt with the limbs sufl-
ficiently speeading to arilate the frult. The 1Limbs are very
stronz and capable of supporting as much ITrult as can hang
yponx them. The ecolor of the bark is changed somewhab, but
resembles that of the Americana more than the Japan.

Trce No. 3 of the same cross shows both Americana and
Japan buds,also the color and peculilar spoiting of the bark
is distinctly Japan,the leaves are fully one-thlrd larger
than Ghose of Americana with serracions like the Japan Lex-—
ture, thick and leathery. Venatlon same as Ne.4. The tree
is good in habit beling very large and spreading and capable
of' supporiing an immense guantity of fruit. One-half eof the
tree was spllil Lo the ground by a Lornado that passed through
the town June 17,and notwithstanding this severe injury, ful-
ly Tdve feet of new greowth was made,and the wound showed up-
wards of one-half inch of granulation,which Zoes Lo show that
the tree possesses remarkable vigor and vibtality. This trese
has frulted uwilce, (in 93 and ?294) producing a purcly self-
colored yellew fruit ef & rasher rich purpledsh red on the
sunny side,carries a heavy wvloom,and is marked with a deep
sucure. In size it ids as large as the Kelsey, free-stone, su—
perior in I'lavor,and considered a valuable plum. :

The next two of which T will deserite are intercesuiling
because here we have a crossing of speciles, viz. the Desoto
and Maguoketa.

Tree No.l,in general appearance,lis like the Desoto with
dounvle, singlie and Lriple buds, leaves spaller than either bub
thick and of good suvstance,habit low and spreading,wood like
the Japan.
lo.2 of -hie cross has bhick broad leaves serrated 1llke ths
Japan, upright in growth and shows but few triple buds,wood
like cthe Japan. IL also shows & decided tendency Lo ohe
carly ripening of its wood.

No.3, in general appearance,ls decidedly Maguoketa but
Hag a2 leal like neilther. At a later dats I hope to take all
of Shese up more fully.

The unquestionable hardiness of Rosa rugosa in connec-
tion with 1ts beautiful follage has 'promphted some very ela-
borate work with 1t here upon the College grounds. Pollen
was used Irom our best cultivated roses in the Easi. The
aim being to secure a class of roses equal in form, beauty
and fragrance Lo those ol our best Eastern varleties In leaf




color of shtems, size and vigor. Of :hose that have f'lowered,
some havt come semi-double,delightfully fragrant and of a
pleasing shade of color,among those that have come single,
Some are very desirable in color. A few milldew, vadly show-
ing thelr weakness of constiltution,and inadaptability to this
lacliilde.

Much careful work has been done with the geranium, of
which I will speak only in a general way as the work 1is by
o means complete. Of a truth this can be sald that, they
are more I'loriferous, larger flowers,more of thenm, purer in
color, tints and shades, larger,more robust. and beautiful fol-
iage, both in the house and in the border. The increase 1in
vigor 1s quite noticeable,even to Lhe casual obscrver.

Some rare and interesting crosscs have been made between
Amarylis Johnsonil and A. Defiance,also the beautiful rairy
1ily zephyranehes atamoska and Johnsonii. These are rare
Crosscs and much 1s expected of them. Some promising crosses
have been made between Abubtlllon Golden-bell and A. Eclipse.
Also much work on the Calla Lilly, “he aim belng Lo lncrease
the size of the flowers by in and in brecding and selection.

We also have nine seedling plants produced from a cross
made between our best double white geranium,and one of our
new brilliant scarlets, but for some unaccountable reason
three flowers came on the same head that were quite rich sal-
non pink, the cross was made with 2he avove resulis. Some
Crosses have veen made between Nicotlana tabaccum and N. af-
finis with wonderful results,which I will be plcased Lo men-—
tion in detall later. One new border plant, has been added
Lo the 1list of encouraging sports of Mad.Saleori geranlum
and carefully selecting the same. Three new chrysanthemums,
of’ merit, have been added to :She list, and several others that
show promise. The depar:iment has made a great number of
crosscs between our cultlvated strawberries and “he Maratoba
wild one bthat present an almost endless variety of modifica-—
tions,which I will describe later. Also much systematic work
on the apple, pear and grape has been done, but desire Lo give
chem futiure noidce,

In regard to what has been done,one neced only refer t+o
thie many excellent books and periodicals on -Shis subjeet. OF
what we may do is of much deeper interest Lo us. With the
1ight Ehat our past and present experience has gilven, the wide
range ol possivilitiles are beginning Lo dawn upon us. Hort-—
iculture has, indeed,a obroad founda-ion upon which 4o build a
mighly structure. The agents to ald him in his Work are,in
wrlef’; chese: —

1. A change in environment.

e Crogse fertilizasion.

G« Cultivation.

4. In and in uvreeding and selection.

No.4 is by no means of minor importance, since the scien-
tists have established peyond guestion that not only such a
thing exists in the plant kingdom as nereditybut) that, 170 is
very characterlstic. Vegetable pathologlsts recognize the
Tact that certaln diseases can be transmitted from one plant
Lo another,as in the case of the frenching and bleaching of
leaves., Its first appearance, Lo be sure, is a spert, bt by
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seleciion, buddling and grafting, the type can be fixed so thab
it will reproduce itself with unerring certainly, and some of
them have been so well fixed ag to come fairly true from seed
and this 1s likewise true of all characteristics.

With these few mile-stones to gulde us in our course,
darec we not predict that the day is not far dilstant when man
workshop need no longer be chaos, but. will be able Lo use Lhe
tools mature has placed before him from a purely scientific
basis,free from all conjecture.

Why should not the horticulturist know Jjust how to builgd
up size, flavor, vigor and hardiness in his fruits and shrubs,
and the florist knmow Just how to proceed to unite, blende and
periess “he color of his f'lowers, producing not only harmony,
but, a glorious symphony of nature’s daintiest tints and shad-
es,with Just as much certainty as Lhe artist mixes his pig-
mentLs upon the paletle,and the novice go on with his new
creations until nature refuses Lo indulge him longer 7




