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s, sald Dr.! Richardson, a com-
B was. insect that was of tho greatest
(e Vhe campact was that the plant should
*manufacturs nectar and freely supply It as food. and the insect in return

shown. ‘that N I g
e basis: the =i : ernt, to over.
Natural selection did not .mtu a ;’i:; progress  had

presence of certain definite fictors
germ el
cided whether the pew type was to s

111 carry the lrnutﬂrlul polien grains from flower to flower. It was i
 4hs most important compact made In the history of animate creation.
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1%‘*"& a remarkable feature of wodern'y sivon spocies wom (o geeniinaty, there
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1Mpro ; s enecios,t and the fittest supvived and the
rmf_':hmc}}' dug to ﬂ_-IE pe-discovery ol "I"m i,ﬂ-i,imlt_ According o Darwin,
-. Ps work by DeVries, Tschermark iy orintions which survived  in this
Correns, the epieh:making work 0@ styigple for existence were - peepatuared
ries, on the Mutation Theory, and e hevedity, Thus variation produced the
groat stimoloy given to plant-broeding materisl  on which’'  patural = selection
p cslablishment of schools of genotios! gporated, wnd heredity tended o per-
¢ older universities. Every agricul- yetnate the variations, Darwin did not

“tural crop of importance had: been sube oxplain- the gause of these variations, or
: d to a critieal study with A ViaW 10 tha machanism . by _wlm'h they weic
armining 1.h.aI best lines on fﬂmb la-':"T;- perpetnated by heredity,

s and’ desiruble improvements might be : ol Mutation

&ﬁ't about.  Though srstematic plant. The Theory P
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ng was quite # modern develop.  DeVries attacked the question of = the
. the amount of data :l.]'ﬁ.‘ﬂil{ col- kind of wiriation which nrnished the ma-
od and the remarkabla results already tevial for evolution. * He atlrmed thint

4 'i‘ﬂd wore sufficient %o indicate the the small continuous viriations —wers of
Barmous possibilitios that Ixy abead of slight valie in evolution, and advanced
okly wor ks, the hypothesis that large, discontinuois

varlations or “sports,’” furnished the hakis
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~ Animal and Plant. Breeding. for evolution, —According 'to this

8The groat improvements wm?n%ht ilgl specics. wers ot slowly and Legvadually
#is ind honds by cardlul osystemdtic Janped into mew - forms, but  miw and
ng were apparent to the layman. gieit types arose suddenly from  the

B reciarkable development of the Bhort- pavent form.  The variely as a whaia eons
pn cattle from the cattle ‘of  North- 44,04 unchanged, but produced aberiant
Bteru Fnglund by tha Collings Brow., and, sotividuals or mutations which bred trvun
jter by Booth and Bates, was known 0 ¢ 1ype, and_were the' real  sonroa ':_'[ -4“
. eattlebreeder,  The improvement) progross, Fhey now. koow that  sports,
ed in the Liicester breed of ﬂ'f}ft'l!'._h}' sntations,  and  dissontinnons viirlations
sbsrt Bakewell, of Disbley, was IAMIAY ywava [requont, and that they - wore  re-
b every sheep-breeder,  Othde illustoa- yaukably stoble and beed Grus to type,
pearer home wevs the remarkable ol s mutation theary did et deuy l]h:
mont effected in the Merino shiwep by} jipportance of seloction s a meag ol
piralian Dreedens ducing the fast conturss fipproving agriculiural plants, dor even i
gre was o great difference between the [ Cimutation did appear, it might still L=
9 Ff “i"d“r .h““{l " the  animals jpproved in its lesser feglures by carefu
anded * in “Australia - in 9. gilection.
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fho ilk . slelds of dairy cows. had, | . Mondel's Law of "?mﬂifr I
" one the less  remarkable, Similae  Tha Taw which Gregor Mendel form:
swovements had been effected by single Jited in 1865 was rogurded as the groatess
n testng, and systematic bree i“i‘ ol biclogical ilistoverics, It furnishadl
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y Department of Agrienlture six white viled a scientific basis for plant brecda
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Lowel whibely pat on

variation, becanse this was decided by I.Iln! =t
Natural " selection ﬁ&wlrg de’ N ot

cContent, but which transmitted lh!

vive ar be qliminated i the e |agar Content ol thour prigeay.  Owiig
eXidtence.  Now, it way worthy o n;:: :,‘; E‘f;; lhn:“p“rr?m:. ﬁ;ﬂ:& : sttt

that the presence of a small number of

s duetion o w . :
factors earried with it the possibilit b4 bl e m-]m,__,“ / the beet & -
A enormaons range of variation, %hn[ 1::::1{“";3-1' '::Er{‘mntlﬂ:n ¥ ml". SN T
had seen thot with the presence of two  world's SUZAT Wia nﬂumﬁ”h;- I'F.I bl
|£::Imh]nf l:'uctﬂi‘al. ﬂ}l’lﬂ oy uh!-uﬁiu of gwas, |frim beots grown by the tem ‘:“ SR
ack and white color in barley, ' iof K 4 Ty e v e
would  bho four “I‘bhll'mdj % fﬂﬂl';’ﬂ;g: of Kurope aund the Em&dﬁﬁ
duted by hybridisstion. "th'ilh W0 pairs Hﬂﬂ‘m ] ' |

of eharacters there would be 1,024 distinet
pureshreeding forms produced in Crossing,

and raised

Hybridisat: '
o H} uri-hhutmu. the eccond

most unlimited sope for lmpreves
went In zarden plants, mm“ o ad

in_pure cultures.  Thus the almost in. | fruil ere the Droductias s 14nd:
lmite variely in nature could therefore be | Yarielics, p’i?il hjiﬁﬂiﬂtmmh'ﬁs. “:
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combinations which never existed
To uynderstand how hybridisation m
focted, il wis nevessary 1o havs a know.
ledge of the structure of the flower,

wight be regarded ns a typleal of perine
flower contained pollen-bearing and polling
|| 1eceiving  paris, sl Tounded fur the

in the parent gorm colls,  The Mendelian
conception ol unit, characters, based on
specific factors tansmitted in accordunce
with u delinite scheme of inheritance, was
the greatest servico to the plant-
brecder, whose final objective was the nro-
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duction of a type which would combine |l fpicvous insect wignal which was termed
the greatest number of desirable chn:l.u: ‘I:f_‘- corolln, and u losd conspiicuods unler
terk..  The' desirable characters might be shield ealled the oalyx. ub‘:_'ﬁl'l
distributed omong severa] plants,  Hisd the original profective shield abont “ihe

flower bud, and its Tunction was :
when the flower opencd. The muitm
tractive part of the Hower wasx the
eorolla, made up uwsually of bright shows
potals, - Within the petals was neoelnde of
stumens bearing at their ends the anthers,
o pollen saew, contamming nymenss Riline
ofrx af minute pollen grains, In the
ecntinl portion of the tlower waa ths pis
), eomprising. the ovary with ity e

erll and above the ovary the Toabidike
style. ending in the stizcma. toat seceived |
Ve Ieridlizing polien. The normal procow
by ]m terilisatioll Wi 10T @ poilcl gTall Lo

task was to unite al]l these desivable cha.
racters into one variety, Before he could
do this he must determine the inheritance
of the factors upon which the characters
depended. ~ Once these factors had bheen
detetrmined, they emild be brought under
conjrol and assogiated or soparated st the
breeder’s will, ' He might combine in one
plant the unit charpeters of two lor more
plants, and' thus produce u naw combina-
tion or variely.
Producing New Varleties.
There were Lwo general' methods

which new and improved varioties might
be obiained.—1, by selection and 2. by
hybridisation, Selection wux based on
the isolation and propagation of a hotit-
.q.h!-; yurimtion. Amoog o million plants in
o field of wheat, there ®Rro bound to he
somge ipdividuils posesssing o usetul char-
peter 1 excoss of the average. 1t was |
the object of the plant breeder 2o seture
trops of such mdividoals by selecting and
ifolating  the improved formv from its
neighbours and  ealtivating  it.  These
varmiions were not inherited' Lecanuse the
germ colls wers ‘not i any way alfecied.
Other, vaviations might arise which wete
the result of a change in the reprodnction
vells.  The varintions were forind to breed
stue to iype. They formed the basls for
improvements by selection. The seleetion
of spontuaneonsly ocemrring individualy ex-
hibiting improved characters had proyided
them' with the best of their cnltivated
plants.  Selection was not croative in its
aciion, 1t was preservative,  Nuture pro-
ducerd a desirable heritable variatian, man |
iolated  and  propagated it.  Releeilon

fall vn the stigni, where b germinated,
The contents of the pollen grain thel
fused with the egg-cell, und from the fers
Hilised ovum a seed developed. By the
most  Wonderful miracle In the orgasic
world, the infinitesimal ezz-coll hidden in
the ovary was able to epuomise all the
possibilities of a future plant of predeser
mined <ize, form, wod habit. And oach
pollen grain contained, as did' the ovale,
all the hereditary potentinlitioe of the' en-
tite plant. It would be almost tnbelies-
able, did they not know it teo be irhe,
that a mimute flack of matler such as
the pollen-grain should contaln tha patén:
thalities of the future plant or tree, and
that it should predetermine the details of
structure cveén down fo its remotest 'Il:l:!
?mi Lo the smallest detail of s lower a
ruit.

An Important Compacl.

Many years ago, perhapa mill?um.tﬁ
Jealn aga, a strange comjmact wWas sl
Dotween s plant and au msect " that was
of the greatest importativ Lo THdes 3l
imbarn, The compact was that the plant
should manuleeture neclar and Dreely sip
ply it }I:-i i:{td. and ]lh.ﬂi Iluafnﬁthﬂ" m
Wwim shonld earry  the [miwtifvin wlle
graing from flower to fMlowern, n‘.‘mbnﬂn
no wore important compact had . even
been entered into in the history of animate
crestion before ot sinee.  Out of  th
comipait grew the rivalry that stimulited
developmen: and made possible the evs
lution of the whole sace of planta that
bore beautiionl Bowers and e il sweel
pertumes.  Bub for that alliance, thes
would never have developed in 1he world
o conspicuousty colored or sentel Aowee
of any Kind. The alliance did not m
give things of beauty: it gave utiliy
well, {or it nade ac
wegether of #rmlir:m irom pan
ing far upart, thus nsurg  vieil
Varaont stomins. This in a large
deterhitied. the amownt and dirg
ecolution of the highest
§ With mre exce the hig
it pt:tii:nlﬁ that enten
loction over a period: of vears. Whe b et et At SO
the todls wrh:f:lﬁmp'!fu-'d. the best ntrii!:: :ﬂ;-j“t ithﬂr‘h " waiination—bot  they
weye propagated and distribut | ' < the dtomd Delleaatio
f:lrh.-lilrm' 'the institute h::l-tdhe::..n::: &Tﬁ_ﬁ"ﬂ" ﬂf‘ ~ coustant
matkubly swocesstol and the new varloties stimuwlis  that undeclay  all  evelution,
produced had. been ,H'Ihl vitlued and ex-[ There were some plasite that did not 5
tensively wsed throught Northein Europe. | the unicn.

The classic exporiments carried on by | side the
H'orklm anil -Smith with maige at the T
" Nlﬂ? of Hlinois for more than 25
edrd liad given most romarkablo yesulis.

1800, H ted 163 oars from a

variations. it merely preserved and pro-
agated them. Awmong plants which had
eon. improved by selections were the cabs
buge and its cousing, the evening prim-
rose, the five leaved colover, the shirley
poppy and coreals, :

Improved Cereals.

In 1888 there was founded at Bvalm
i Sweddy a ]Irli:qﬂ. breeding inslitute that
was now world-dnmous. ft owed its In-
ception to s group of agrioullurists who
formed an associntion tor the improvemont
ot secds in Sweden., The atation had de.
velopod a method of  selection  which
restell  on. the dispovery and  isolation
among lundreds aod thonsanils of indivie
dual plants comprising o field srop, of

a few  ontstanding  individoals  showing |
The method nm
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heritable \rintion, _
wns FIHIIE_PIIHI M"l‘!{ﬂ“l'ﬂlh Each seipetion
whs sowh soparately dn rows, Most mes
tionlous care was taken fa flest ou: tlio-
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