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BREEDING AGRICULTURAL PLANTS,

It payvs to have the best; disregarding mere appsarances
and looking at it altogether from the comuercial gide —— it pays.
Our cattle, our vegetable garden and our fiowering plants are all

the produet of bresding with its consequent care and atteniion.

BREEDING AND IWS RESULTS.

I% has been but a few years since our cattle wers all of
the long narrcw type; voor feeders, slow of growth, small at the
finish, making inferior meat and not markedly proiific. Now we
find well bred cattle here; they out—-weigh and out-sell ths range
cattle, are hetiter feeders, early maturing and prolifid. Care and
selection, adaptation {0 a gpecific use and familiarity with the
climate have hrought ahout these things, giving us an increase
in quality and in quantity at the same time. It is thue with few
exeeptions in the case of all animals.

Among vlants we find the pangy, the aster, the violet
and many mors of ,our well known flowering plants have been more
than doubled in size and quadruplsd in heauty within recent vears
and-this-tee, and this too éccqmpanied by a greater range of
growth. The plants of the vagetable garden suffer many changes,
Some running out, others bveing displaced, but always changing,
becaws we get an ideal by our desires, and a more prolifie artiecle
Or & product of Tine quality is alwavs sought., Since the gardner

8 the most must be governed largsly by the amount of profit the

iven variety wiia Yisld him he uses the desirable and soon the

Ne&; A i
Sglected varietieg are out of date, the seed man ceases to grow
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them and they disappear. The ssedsman must supoly the demand for
geed by caring for and selecting good »ure seeds; he must also be
on the alert for new plants or by crogs breeding he must p=edues
create new varieties; then py years of carefudlection he must

prevare the new varieties for the market.

THE DEMAND FOR WELL BRED PLANTS.

Whether cingidered from the view point of the farmer op
the commercial seed grower as the word breeding is hefe uged it
corprises not only cross hreeding and hybridization but also the
bproduction of seed for further seed production. It means the
growing and careful selecting of seed for certain purposes. We
nesd s=ed adapted to all localities and climates; ssed from
healthy, prolific plants; seed that is true to name, that will
germinate and grow, maturing at known periods; sesd rieh in pro-
bein, stareh, o0il, or gluten, sesd producing plants especially
valuable for pasturage or hay; and in fact, the range of Dossilil—
ities before the hresder is s0 great that he maet be very careful

in congidering the exact ideal he means t0 gtrive for, therafore,

let us 100k at the things that will have a bearing on his work.

THE 'SEED AS EFFEGTEQ@Y CLIMATE, SOIL AND CULTURE.

The belief tﬂat a change of seed ‘rom ons locality %o
ahot her esbecially from north to south, will give a larger yield—
ing progeny is so well established in common practice that experi-
Bental proof seems nesdless. French investigations show that
Northern grown gsed vroduces the most grain. Some of our experi-

Ment stations have conducted investigations on this subject -
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reporting similar resulds and in the mere change from Maine to
New York the Maine deed is seen 10 be more prolific., Now this
would appear 10 prove that the cormon helief is well founded., It
is quite well known that northern grown seeds, on account of the
shr'a;rtef .;éasbrié where they have hesn grown, produce quickly mat-
uring plants, and plants as a »ule of mors registance to cold,
Introduced into a lower latitude thev will be satisfactory for a
singles crop, but 4their tendency to deteriorate and "run out» ig
80 great, that the imported seed must constantly be used for
sowing, The attempt of the vlant to hecome adapted to the new
climate gives rise to numberless variations, some of which if
found and cared for, may be even beitter than the original itselrf.
5011 has a great influence upon vlants and their ssed.
As we ordinarily think of soil it is a mass of plant food ready

for the use of the growing plant. Bailey says, "The greater part
Of the changes in the vhysical conditions of 1ife hinge upon the

relative supply of food, The entire practice of agrieculture ig

bullt upon the augmentation of food supply. For this Purpose we
set plants in isolated positions, we till the ground, keen down

other plants or woeds, add plant food to the soil, prune the

trees, and thin the rruit.» e can render mors f0od accessible

by aiding in increasing its golubility ; Otherwise it is inavail-—-

ahle 1o Plants.

Intensive cultivation, the application of fertilizars, the

'iralning Off of excess of water and the conservation of moisture

are 4 4 s
B me 4 available means of inereasing the food supply.

exhibit

Plants

» Tro
Ii m the same seed will differsnces in vield, in seed,
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and foraze value, on dissimilar soils when other conditions are
gimilar., The s0il seems t0 have an effect, and when the sesd isg
planted on different soils the inherited characteristics of +the
seed may be so0 far from adapted to the conditions that the result-
will be very undesirable, or on the contrary the plant
exactly suited to the nature o7 the soil from which it
nourishment as to make an excsptionally perfect 1ndiv-
idual, and thus in selecting a plant from which to echocse seed, we
would prefer the one manifestly adapted t0 its environment., It is
not always the most rfertlle so0ilg which are anle o vroduce the
most desirable seed or crops.

Experiments have demonstrated,

for instance, that grains grown first on light s0ils d d best when

planted on similar soilsg, giving a lignt crop when on heavy s0ilg;
but after becoming adapted to this heavy s0il sesd 4 ¢ best on
heavy s0il when compared with a c¢rop from the same seed on light

g0i1 ,

We may conelude from the above, that while seed will

become adanted to a goil vet if 14 is an agricultural crop that
1s desireq, only a small portion of which will be used for gead,
then it i35 best to use seed adapted t¢ the conditions of e soil,
thus Necessitating that the farmer grow his own sesd or obtain it
from plants Srown under gimilar conditions %o those existing on

hig farm,

THE PLANT AND ITS SELECTION ; THE INDIVIDUAL AND THE
IDEAL,

No two pilants are exactly alike. We do not recognice

thisg a Tirst but we can by carerul observation find diff:=rences

I between any iwo plants, (Evervthing in Nature is devendent upon




conditions for its growth and two sseds from the same plant may
produce quite dissimilar plants.) The length of time before the
flower was fertilized, the strengih of the pollen that produced
tieg

the fertilizing stimulus, and a great many other possibili

intervens 40 give one seed an advantage over tle other. Then the
s0il is 80 irregular in compositi'on that one plant ig sure 40 he
fed difrerently from its neighbor. Beneath it the ground may be
too compaet, too full of undecayved vegetable matier, or already
crowded with the feeders of other plants. The sghading caused by
a neighbor or the influence of a few weeds may s0 cripple the
plant as t0 give another ssed from the same plant an opportunity
to produce in its growth a much superior individual. Tt is‘ the
individual plant that we must consider very carefully, Two grains
of corn may look alike, weigh alike and hy every test ssem the
same although we cannot tell which came f':mmr a plant having

three ears and whieh came from the only sar produced, and vet, all
tnings being equal one ought to give double the vield the obher

glves., with ordinary methods in selecting seed wheat we avoid

1izht, shrunken Kernels, bhut should we not also take into account
the vield, the number of side'shoots thrown up by the plant, the
size and strength of the straw, the efficiency of the root system,
the resistance 10 cold and drouth and winds, the force that renels
.disease and protects from insetts? We are too apt to look for a
g0od, plump seed, large and heavy and it ® imprative, to0o, for

the bagt Success, but no two plants are alike.
indi,

It is the

vidual plant first, the seed later. Nature deals with

Y37



individuals alone, and sach single plant grows t0 fit its alloted
space, £illing its little spvhere as best it can wider the con-

ditions with whieh it has to contend. =Faeh individual tends to
becoms still - more unlike even the others from the same narent
plant as the environments of the different single plants are un-
like. More than this there are other things t0 be considered
which bear direcily upon the qualities of % ¢ wheat enumerated
gbove., Plants are so constituted that they may be largely lacking
our ideal plant we should as far as possible be sure that it is a
perfect plant., We may find one that lacks only a liitle, and im-
brove it by care or by crossing it with a desirable individual

having that characteristie, with the assurance that we will obtain

the result after a few vears of gelection and regular culture.

THE ' SEED AND ITS SELECTION.

Having congidered tlk plant the next thing is the part of
the plant from which the seed is to come. While experiments go
Y0 show a differsnce as regards the valus of seed from different
rarts of plants they are of such a nature that no absolute con—
¢lusion can be drawn from them.

The infersnce, howevsr, from the

availablie data is that the lower flowsrs on the stalk or the main

atalk of a group furnish the best seed, this is probably owing

to the Zreater size and weight of the seed.

VIBALITY:— The degree of maturity of ssed when gathered

L8 an important factor in determining its value,

Often tgken or

Advantage ig
the fact that immature secds vield an earlier and

While this would be an excellent point

more Numerous product.

in one thing and yet be in a fair state of mepair, 50 in seilecting

i)
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from which {0 carry on careful gelection vet the practice of
gelling and raising immature seed is to be condsmned, since the
vitality of the plant and a reduction in the size of both sesd
and plant is the certain result.

Without a doubt one of ti gresatest factors in all seed
selection is the question of vitality. Sesd used fo mem grain to
he eaten, need have no regard on this score and can be old or
nsglected to 2 great extent before its feed value ig injured, but
when the seed of plants is t0 be planted we must consider its
vitality. The variety ma esg a difference, also the degres of
maturity at the time of harvesting, methods of handling, water
content, how stored, how plantsed, and temmrature at which germina-
tion takes place. Mature seed ghould show a hizsh parcentage of
vitality if carefully handled, dried and stored where the air ean
have free aceess to it and vlanted in fine moigt soil that has
besn allowed t0 become warm.

Age of seed is quite an important factor in determining
the vitality of sesds. Although nothing is dafinitely known »e-
garding the exact time during which our agricultural seeds retain

bheir vitality yet in genep al, it decreases as the ssed grows

o
0lder, Some seeds such g’s&%ﬁcwfn’o ers and melons are supnosed 40

Dossess a larger percentage of vitality at thres years than at the

°nd of the fipst vyear. The se=ds of some of our common trees

lose theip vitality very quickly and it seems that our crops de-—

or i "
#3886 in like regnect but more slowly; heat, cold, and moisture

cont
ent being anong th foremost agencies at work.

A PUblicgtion
by the 0ffige of ©

xperiment Stytiong, Washington, D. C. has thisg




to say, "Experiments conducted annually for ten years with wheat,
barieyhéhd oats showed that the barley and oats retaincd tipir
vitality very well for that time. The wheat fell off nearly one—
half and the rve beca'e practically worthless for seeding pur-
poges." English tests showing a loss ranging from 11% %o 100% in
laas thanlthree vears, bring out the fact that from twenty gamples
;r fdrage plant geeds which were tested, the last vear proved the
almost complete loss of vitality for all bhut alfalfa and white
clover which germinatsd 54 per cent and 22 per cent resvectively.

In handling seed ons of t& firgt requisite is cleanii-
ness and purity. The presence of dead se=d, weed seed, chaff,
Airt and trash and also of other sseds used 40 contaminate tie
product is one of the surest indices of poor breeding and cara,
While it is possible fo ik buyer to vartially select his seed
from such as this, vet he will not desire to run the riskKs, aand
the name of the producer will not be rendersd familiar on account
Of the desirability of his gesds. Sesd from ideal plants under
Iroper conditions of éoil and clinate, well cleaned and stored,
require at least thre= more selections before they can bs gaid to
have receivad the required amount of care.

WEIGHT:-- ©Exver ments show almost without exceptioﬁ
that ¢ 1e largest and heaviest gseed #end to produce tk largest and
most vigorous plants. The lighter seed may germinate but the
S¢edling is weak, not having the amount of food the other has and
1% 1s lianle 10 be greatly arfected by any sudden changs in the

weather conditions., Seed may show a high test for germinability

Bui not he ahie to withstand the actual field conditions and S0




fall t0 gprout a good stand. A German experiment has shown that

from a given sized sampke the number of sesd producing vlants in—

ereased with the
U. S. Devaritment

that large heavy

increased weight of the individual sgeeds,

The

of Agriculture is authority for the gtatement

seeds showed a manifest superiority over smaller

light ones in test: with radishes, amher cane, Kafir corn, barley,
oats, sweet veas, winter vetch ahd r»ve; no other seeds were tried.
The manner of ssecuring large and heavy sseds is perhaps best ac—
corplished hy means of wind powsr or a éentifugal apparatus in

which cases the seed is quite uniformly gradsd.

The selection of geed with regard to its shape

5

size,

color, chemical contents and general avuearance must
hand and requires great care to bs successful.

conclusion is drawn as to the work of tillage, cross

b= done hy

Here the final

breeding and

selection, Ths geeds are required to0 be of a good clear, bright

color, without indication of poor storage or irpurities and they
must conform to the standard of size and shapz desirad,

GERMINETION TESTS:-— Sesds even though thev mayv be

knowm 40 be of a hi:h percentage of vidmlity should neverthelsss
be tested befors planting. Average samples of each 1ot of ssed
should be taken, and from the percentaze of germination the amount

O seed required bPer acre can be cﬂlculated, the condition of the

field being known,

COMUFRCIAL SEED PRODUGTION OR BRE DING.

The condition of %nhe 801l and the demands of the differ—

ent o :
°TOPS are 50 various that mention of the tillage and care of

b




s

10
of the cormon asrieultural crops is impossihle here, However,
the man who grows plants for the grain, can be left out of the
question —— he can purchase his secd each year. The man growing
grain but who prefers 40 seleect his own seed or he who is a com-
mer cial seed Producer should have separate plots for its product-
ion. Here year after year he should grow his finest seed and use
its products in »lanting his main crop the next vyear, bhut the very
finest of its yield should go into the seed »vlot again and tie
process should be continued as in the case of purs bred animals,
As in the case of aninalg also new bhlood may be needed; s0 selact-
ion may be carrisd on in a large field alsgo. Seed s0 gelected
wnen planted in the h weding plot will svread its pollen arcund
easily and being of the same strain no evil affects will foliow,
The introduction of v»olien from another strain may cause large
variation and the loss of nany vears work.

Among the most important adjuncts of selection £0 be
bracticed is the culling out of gterile and pooriv vielding plants,
f'OT' t-waﬂ belng f‘ert.lllzed by the others yield seeds which may be
OF
of qmtﬁ an 1n£‘e'r-ior quality. The cutting out of such plants and
the memoval of undesirable types and forms is verv important.

The carefiyl SuD

ession of diseass and the provner rotation of the

TOD 10 naw fields in order to Prevent the results both to the

‘—-l
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lants and to tie 1ang due to long cropping will be found of great

q

Lstanec e in inereasing the hardiness and vi gor of the piants,
Thers is a form of breeding which ig practiced with good

resul ’ i
Sults where a slngle crop is desired and no regard to seed is

Nesded, ’ 4
" It consiste in crossing in the fields two strains or

i otks or the crop, This is accomplished by planting a given




gesd as t1e main crop but having also rows of the other kind at
intervals through the field. 1In this manner a natural crossing
takes place and the siimulating effect results in a larger and
heavier vield of grain. This has been practiced year afger vear,

two pure bred strains being maintained for the purpose.

HYBRIDIZATION OR CROSS FERTILIZATION.

The subject of hybridization and cross fertilizing, which
is as indicated previously a part of the subject, is ons of graat
importance. The estanlishment of strains of -ertain vlants will
lead to tle final s ecuring of "pure bred seed", but the agricuit-
urists find that the demand of the consumer and of the environment
in certain localities are such that no known variety ig ideal for
the piace, He then resorts to crossing. The ainm isg 40 gecure a
new plant of known characteristics.

The remult of 4k crossingshould be fixed in the bresder's
mind as an ideal to be secured and in choosing this ideal he should
avold striving after characteristics that are antaganistie or too
far removed from the plants dealt with. The aim of the crossing
is % induce variation with tle hove that it may bring forth +in
something along the desirsdiline. Plants possessing the d-sired
Qualities, in part in each, are crossed and their offspring are

80Wn and watched. Some will seem unchanged; some like one or the

9%her narent, mome entirely dissimilar. In the succesding gener-

ationg, espscially the gsecond, the breeder must rigidly suppress
S0me : y :
forms and suppress others and by continued selsction with,

i
Need be, more crossing, plants are sscured coming near the
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ideal. These are now planted largely and the most desirable hunted:

out t0o he bred from. Usually in from seven 1o ten vears tle var-
iation becomes reduced to the normal and a plant has been secured
clogely resembling the ideal.

The bresder who has a clear enough insight into the re-
sults that may arise from crossing or from hibridizing plants and
who has been engaged in the culture of agricwltural nlants for a
long enough time to have a definite jideal in mind ean well afford
to take up the work of artificially cross fertilizihg varieties

or

[6)]

secies in plants. His object being a definite ideal he can
select varieties possessing in the main these required points and
by doing all the work hy hand be sure of his result.

Cersals are usually planted by the cross breeder, in
pots or in small beds and then transplanted to the field, or in
some case left in the vots., The plants are get very carefully
and systematically in ground that has been prevared with nuch
Paing and with grsat uniformity. If it be a winter growing plant
there is then abundant opportunity to observe its resistance to
©0id, freezing, heaving of tle ground, drying winds and lack of
moisture. In al: Plants the manner of sending up side shoots, the
amount of foliage, the number and size of seed stalks, and the
general health of the plant, all o which are of ithe utmost im-
Portance, are easily observed when the pvlants ard thus senarated.
All plants not desirable are cu ¢t down or at least vrevented from

D : i Mg
lroduclng PO1l=n (de—tassellini&he case of corn). Thig is t0 re-

mov ‘ : - -
® any chanes of the undesirable pollen finding and fertilizing

a desirable female flower,

|
|
|
{
;

e
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| P haps the Crossing

| themselveg,

c
logely watehed ang carefully multiplied, ail
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When ready for crossing the workman removes all but the
best shoots, spikelets, or sars on the plant whien, however, is a.
questionable practice, sinece all the seed buds originally praduced
ghould he fed by the plant in order to fuliy develop its vower of
bearing a large quantity of seed-- a flower selected as the femals
is now opened and tie stammens removed hv a pair of forceps or a
needle. The pollen, obtainsd by a clean wet brush from the plant
chosen as the male is now carefully vplaced in nosition on the
stigmaé of the femals flower, the natural covering if anv is re-—
rlaced, and a sack labl-d with the name and the date o7 tle cross
is placed over the Tlower t0 keev it free from natural pollination.
The operation may be repeated two or three times at intervals of
a day or ©, all this manipulation being necessitated by the faect

that the ercss Dollination and removal or the stamens on the female

plant must he done just hefam the plant comes in bloom in order o
Prevent self-fertilization or the pogssibility of outside poliasn

reaching the plant before the operation is verfarmed.
By means of these cross pollinated plants a few seeds arse

at first obtained, They “ust n-t be regarded as of any importance

Or any great immediate value except as far as their inherited

characteristics and the great amount of variation caused by the

Cross Pollinationwhicn should be contained in them is con srnad.

It is omy ny years of careful planting, sslection, and care, with
of some of the plants this obtained, among
that anything desirable can be hored for; once gome—

Abproaching the ideal is found, howevar, it should bs

deviations from the

ide
Fal being SUppressed and a1l favorable characterigtics being
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encouraged and pervetuated until the plant or the strain that is
now the product of the first plant is fixed, i. e. untii it
hecomses true from seed and the tendsncy t0 vary which was induced

by the Tirst crossing is eliminated.

CONCLUSION.

Agriculiural sesd breeding is a field but recently enter-
ed from a scientific and a business basis, and in the few years
that it has been progscuted by trained men it has given ample
proof that it is full of great possibilities. The wark at the
Minnesota Experiment Station on wheat; the work at the Yllinois
Station on corn, which has been almosgt whelly by culture and
selection alone, the work by farmers and scientists in Turow and
e work now being carried on here at Manhat+tan sho 's that as a
rule time is needed, that verhaps man’ years seem necessary, but

that when at last the results come they are sure to reward the

laborsr,




