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A Met hod for Breeding Colony Varieties or Cultivars of
Self-pollinating and Frequent-cross-pollinating Crop
Plants FIELD OF | NVENTI ON The present invention
relates to the breeding of crop plants. It is

| Le f .5 b i, f |
vari elE |cg€blr()ﬁ}" e&di éxb?&‘?'y ‘g‘;“?éﬂs rﬁqb?’?f’é&fﬁéﬁm%%mg and
: t t
;ﬁdgf r gaa:nt cr gﬁenﬁb otm%agyn%eén‘}paﬂgg&o.mr gpee 2

cotton, chili pepper, fI oweri ng Chi nese cabbage,

eggpl ant and cabbagFErpsOETNVENTIENBACKGROUND OF
I NVENTI ON Sel f - pol I'i nati ng crop pI ants. i ncl ude rice,
Thepmasutt invehea relROYREAB tHOi
frequent - cr 0ss- pol | i nating. ant s %u ¥ SBCCIﬁcaHy suitable for
breedmg of tcolonychrleticpeppaltivafd ofvesit- B@Ih@ﬂl RN eanut, wheat,

‘W%pl ant and cabbage nustard, etc. m)ng t r| e 1s
soybeant ad tomafs), ete) god ﬁqguemﬂe'oishmihhm plats &.g. tﬁp@uioﬁbh,oéhih pepper,

A t he pr.oduction of cereals includi ng rice is always
Owenngg"q}'ﬂﬁﬁfc biyee. eggplant and cafbagsanussudodely. - At present,
there are tvvo types of rice which are utilized in the
product i on: AVERGRANND OF INVENTION hybri d :
conbl nati ons. Both of them belong to a single genotype
Self- 15’ W@goﬁmp olantse rindlodealrice] qraig, awldagbkeybean and tomato, and
& | e- genotype variety which was devel oped after
equent;iygy POYEREREPIGH Belude tarsnsoteT, ebilicpapgen floveting Ghimess cabbage,

0 es _he pr parental |inpes. The
eggplant f[ndc %33&% %\9@ q8-f 8Frpgg| egn &icp fis tthe st@pbamomfmgm third of
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global e(?)%gﬁl?ﬁ Sf%g?}ééexg,ﬁgﬁbé;%gmg uant;g H%%&Bltch'a??e 6@% dﬁ tﬁ: géoductlon

conventidted earieties24hd hylirld ubBbiahtida4sanBIENOf tRGAHE

Agricul tural Sciences of China (RRI, g&%eve (8316513 %fmtype

categoryse(ﬁﬁ)m@mwal moselswalstabteysmgle@ﬁﬂ@pﬁwaﬂayﬂwhicﬁ wad Geveloped after
950s. . Both Khush and Huang made ,these inportant

_m““‘“ge“&%‘anﬁeleﬁ@mﬁ off desegndanty afiaceress er arpsses et mgoper parental lines.

rch wo I dwi de ang International. rice
ﬁg@gm dies 1§)on£: ,q? g breakthroughs in the histerstof rice breeding. G. S.

i £ | ant '
Kiush of 4F g?’f@f‘ ?huf ﬁﬁ?e?%ﬁ“&h Resgt iollﬁg"ﬂ%taf;kfﬁg r%@a%ﬁl&. dfveloped a
serai-dwatf A8 %I Nt he dﬁ %tg gﬁﬁeﬁtﬁgggﬁé gfuagg ﬁgﬁﬁm‘?em}?ﬁ&eseamh

pi oneer

The semi.

Institute clUGReddas: Abi&ﬂﬁéﬁﬁén@&[ﬂﬂﬂ@d&%gé%?ﬁcgﬁﬁxﬁk{ S@ﬁ%ﬁrs Iqeveloped a.

International rice Congress 2

semi-dwatfakies varittgacl GuaneChhh@Riiif ThicC €940 BLAY KA and Huang made
production. Due to the prolonged efforts of a great -

‘these impratagt land cin8nential | emtritnsieds 1ty fiee hiaddagy rébaﬁrchrmrbﬁaﬁme(ﬁuang,

dramatically, and thousands of varieties including
Intemaﬂoaaylbrlpta %‘PRBT%nv 2f02.8hal Hybué ticw evisedre dastebomeskful case of a

self—pollm'épmg crpp 'plant for heterosis utilization. Longping Yuan, an academician from China
Hybrid Rice Research Centre, was a pioneer in the development of hybr'id_ rice, and he was

dubbed as ‘the father of hybrid rice’ (Yuan et al, International rice Congress 2002.9). China

- generally takes a leading position in rice breeding and production. Due to the prolonged

efforts of a great many breeders, rice breeding technology has improved dramatlcally, and

thousands of vanehes mcludmg hybnd and conventional rice have been developed However,
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 step in the strategy is to
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one conmmon feature of these varieties is single
genotype, which neans that all plants of a variety or
a combi nati on share one genotype. For wheat, Norman
Bor | oug devel oped a nulti-line variety to control rust

one ¢o 31? %ec‘a%uljerbflt%gsge arl ﬁleg é{)gﬂng{' e%rp'ogz Ze,i%rhéci var eE 3 plants of a

ch wereresis

vanety&ta"(%'n{b?na@iﬁmsﬁarg%hgg n& bacteria of rust, wth Yaqui
, an elite variely 1'n agronom cal traits he then

For'mgﬁt, ?%p{i\ﬁ}f ‘Ero%ﬁ X?Jlé]&dzzﬁglhﬁp xll‘ﬁsw}ﬂzgy 6151 Zgus?%llstels?s% in 1959,

. recurrent par enta ope
He firstl BAaRMed 13 Qfﬁn@%t HNHEH Yrete i RAA] s%ﬁaﬂateﬂﬁ% Andifftet® Ltrains of
eight of themto forma nuiti-line variety. Derong -
pathogesia baettriabf rusqhwith Yejebopaclite Maildy i dgienomichietaitsPhe then made a

wheat whi ch contai ned vari ous genes. for powdery
backcrossihybgdizatear wsingn ¥ayusCilbasthe adcurréntparentgfdineu|, Herfially developed an

_ aglpence 2001 29(5): 603-604). 10 However, this wheat
lSOngC

C@P@% %b'tecélag {ings, @nd arlx?d Seicafi ;bﬁnd@\ﬁzmb@ntﬂn -line variety.

t
ST R T AT R a—
for powa’é?f 'uﬁ[dl gzlsrean%.hgei g(gﬁﬁhétﬁ%t ARBR e%%rncg?m%él S ee,'@oh 29(5Y; $03-604).

'HOWGVCIV %b NHeSiSvarRH) Qra?ﬁot gu%ﬁtsqgr fn%dﬂ&&ﬁo&@eﬁ)?ﬁlghfE&m{o%gsvariaﬁons

m xing of “multiple Iines. us ral

‘in plant meigae pinofS itsEiSedeAld Gids. ZAAGINFA behdRACIHLY nafglimt r@ﬁéﬁ& would

uniformty in agrononmical traits. He also 15 mentioned
exhibit sepesiopitissi yheldipotential atidfstahilémt but gspmeatimsofahulialineousieties would be
genotypes to the environnment. However, his
related t@; siehode end itechgiaves pf piting o6 annlple ines-ni He thus meisc® 18 concept of

c{vel i&ﬂ] breedi n ines withina nmlti-line varijety.
ecological; £ EoPABACLY Ry rSHTERIOR HBIfOrm e e cgrompnERgln fraits. © He also

mentlonet%O%% %‘?Sf%’q tgt(# é)@e&e&t rgf@gl\égsleo %gmnl%atgen%e% %agﬂeegnwronment |
However MY SGERSAR0R: eilf 04042 B DATRE SFPRT kil et s

‘within a 3RIRHBE RR&ES CBirer A WILEDAL Agnblﬂﬁﬂﬁm&edcb@ﬁ?cmﬂa,hzooo 33(5): 1-7)

simlar agronom cal trai ts but with different

also develg®idshatidinegemieties\®r eontel stkipnast diswdsd Rewhes eTHE QMbgtéSsmn of
a m xed-planting fashion according to .their

various resigfpneagrnes [iatpethe tsamst varisty veis . acbbmplwsdned yhéee Ihirnegh repeated
al so failed to be released for_production due to

 backerosygs{ { ARG & ispReaie Haew Pl Siwilan Aenenowicah draifs|buf pwﬂl dlfferent

e P e LGS FU S
tetr esi A FREROEL o Fge'ﬁ%\”%vr B itefais RAIGTE pe g 0" broduction

resi stant

_due to Jlﬁ’fd@{tgs tiheowdrbsthingY rer ! neg'e aﬁ& | H% |t lgmrébsrée of_the breeding.”

varieties for rest

- Nevertheles, plagindbASixed NaBiefibs is btill oF Rilferb4 ¢ H‘fén? e RhRUYs! ol e1 Guo et

ybrldlze different varieties, which are resistant

‘al (Journat af NotsnsA grivultarad Univeasityp 2601, @ EﬁmQVO}lfmﬁélﬁ&bnde e stratégy of

elite varieties (restorer |ines herein). The next step
developinggnulg-lingaskictics fr tréstorhy hinésdst hybtid ricestsistant doi mivesblast, The first
(recurrent garent al, lines) repeatedly to produce
ybridize different varieties, which are resistant to various strains of
pathogenic fungi of blast, with elite varictics (restorer lines herein). The next step is to
backcross the hybrids with restorer lines (recurrent parental lines) 'repeatedly to prod‘u_ce

isogenic lines with varied resistance genes to blast. The final sf:e_p is to manually mix :a number
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-characterighd by wnifqrmiy s stal

30 isogenic lines with varied resistance genes to
blast. The final step is to manually m x a nunber 2
of isogenic lines to formthe nulti-line varieties.
The nixed population i's known as the host group,
p sa enet.i ¢ ground except for
of ISOge%.l‘P‘é% °r 5 t‘"@*@ﬁ@&@% bITHE mmixgd gopyladon is known as the hosé
si st es.facilitate

roup; Wél ver S|df1| gen ? b%l:l?%ég%d%)g@éf @gegﬁ?ﬁancefgﬁ'é?s f0; fast, and
the vanaﬁﬂ’itfjgf@ﬁe biﬁ@‘}esf&hlnt:é ! A}&%&iﬁ{aﬁ?t xfe?%lﬂ@% nS&fQﬁéeager fetsﬁétange Thus,

di sease resi stance. presen
there is mUddubt tHab ehil@liak tvhAStid3amee BORMoARPI 8dedsh rliSSREE Almost all of
control. However, only sinple hybridization,
the presdmhokdtidims vanaltidy Bedi rgnsgiptied iiw disesdeccottll | Howber, only simple
devel opnent of these nulti-line varieties. Tr emendous
hybridizagjepy baekasessk and dwedding seldeiion fwarenyseduint ithd idevclopment of these
variefies_are to be devel oped. At Eresent t he

multi-ling, Nprielfes;  Jregiendons wouk Hbapkiros i aseded & aed naularlgne varieties are
e e L B

" adnk@l oy DOSESHA N, S e BIE Ao e

breeding,bweedi R8ulPfn Pebiliarity BE eMel 'bﬁegﬁ% R YTHRGURE $hé Yb8ve-mentioned

speci fic maj or agrononi cal to obtain a

' breeding wil Intuiltiline ivavietiésednly Fbcusbfibn gaspecifibufiajbPagroRbhihl 88% 18lobtain a

the "best fromthe best' strategy, creation and
multi-lockeiriget phhabgerg. gwatto danitativas ofithierfhext rom thertatst” strategy, creation
i.,nvol ved in the above-nentioned breeding process.
and selectipy of @ great daanypregorabisants e tlfﬁem\r@lwb irefliet aboxeranentioned breeding

poces, T e S ol SR brosding
e, 5 A g V15 S AL e e

. varieties %@%@@i‘es&&[ﬂéﬁ 8 €ﬂé§tt n&ﬁ)é%lf%he@&f Wik sfﬂu}‘dr rgi.gronomicai traits

herwise, uniform e varieties canno
must be sbl@t befoek ahising 0 Ohepkiss R.@@ﬂof‘rkﬂ* by tRfvaeiRhss d@hbﬁsé/reaﬁibd due to
) addi tion, infringement ‘of intellectual property rights
high specificitg af bachviariett y Inveddition |isfingementcoftiseected)propgertyQights of each .

mul ti-genotype varieties in rice or wheat that are 20
variety wayld walygl ke 3 epncstmbdp &9 adwpnuluganotypearietionin beeor wheat that are
act ual | dev | oped. Therefore, a new strat egy is

suitable for copumersial pra ‘é‘f“é’ﬁé‘aﬁ%ﬂ‘?‘i he@%ﬁ%ﬂl?[bé ewlened varieties,
which are characterized by uniformty, stability and
Therefyecd pewistrgtegy ipnpeded Sﬂo@e"eéwn auulticgendiypencoloay yarigtiesgyhich are
of the foremsnlﬂboned multi-line varieties for

B kg e iR DhePbHG oDieetet bem the srategy
of the afoRRuifi] BTty m@%ﬁ% P st 8 PR Ei e s PigERD vention can
be apphedffﬁh% ol o‘PEFo%Cihlﬁ%é‘ePAe%PV varieties or cultivars of

_ crop gl ant's ’ _

DETAILED DESCRIPTION OF INVENTION
This invention provides a method for breeding colony varieties or cultivars of crop plants

which are characterized by uniformity,‘stabi'l'ity.and specificity in phenotype,. which provides

" improvements in quality, yield and resistance to disease and pests.

A female group is hybridized with a male group to produce the primary population of a
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preferred gange gtqegy@n

whi ch are characterized by uniformty, stability and
specificity in phenotype, which provides inprovenents
in quality, yield and resistance to di sease and pests.
30 A female group is hybridized with a male group to
given colomydatietyt hé‘hp pioductjorpaithe &niale gofupdoll@wgiy/bgiowol Baiys of parental

plants Rt B A b s R B Skt 940 s ot 1
are then Ry BEFY GRUNERAMAE IEProdhdcCthe @é% %ada;w popaREok OrHRr Iﬁ&%ai plants
FI, and pairs of F1. are then idized one nore tine

"in this gegrogation opelatione gt dbir isel- Cmﬁ%ﬂi/ aiesmdaxm dni thi wb'u abgregation

generano%fﬂlis coﬂsﬁh.gg lctiﬁes e gee %t[%gx |02 %Qiéa o%r;]) cap be g ozygpus breeding

crosse e ea SEgr ey
lines, vagetmsr Rt anbeteroizydous @iaits fnlthe ﬂe@&gﬁﬁéﬁih&ldﬁdtm orTﬂ&iwdual plants -

group can be honozygous, breedlng l'ines
Pmd“"“{/rﬁ‘r ﬁ?ﬁtﬁa’é@ mggner gs ?reﬂnlgrme‘}*gf&eg ofi thedemalg grpp. The female group.

b S L A0S el 0y o o

varieties,qr lgnts ifrtbe ségregition generptionmerhichavae b2-the daslcgudaats of single, double

ol GFRER: 5By B BT T B S2 SR B i
crosses ﬂ’i@%ﬁ&@fcbﬁlﬂ Heehe T%o b isehresa {bnbg’enﬁﬁﬁoﬁi o §§1§Qﬁa@5§l§}9 or triple

si ngl doubl e r triple crosses. If required
crosses. t Fle Mwé gplg@fal in thheseprpgatiom igendraiéen ofill hengtlberossed for 1-10

 secro S B39 SRBTRE W Pl o v

range bemeen r4 phd 10000s SPeferdilg, the dangd abetikan 6Saridn 14,080, and the most
segregati on gleneratl on will be self-crossed for 1I-10
g %Q%erTheoplanﬁdn\ﬁh@mrqunamggn@r@mon of the male

Broups e A A B DB BBt T e Fange 16
Gene?gbas?r%lwﬁﬁ?‘e%ﬁswa?f L ?%f&?%ngaﬂiéeql% S%Erf@%ét%%g%?r?ogém s

| Nearly alpg&%ﬁt?&ahgo uﬁ% thggnﬁ%:l K e&gfgé; geé% e(&wgﬁa Egl %?ngg {(S]/: Sgablhty to
produce tﬁﬁl%ﬁﬁdsn&' holizyBHES no%{pe?% B Fhe kﬁg{éﬁ? dfn%'i‘:?lty of the plants will be.

hybridi zation"I’s han si X.

- maximallgl@gploRe@nt BheDftabib %&Nﬁtuhld?léﬁislé}él tMérd Jiwpﬁdrlﬁ t0Phr36fs ﬁé&rdmg fo

be self-crossed for stability to produce thousands of

selection tvoiteviny godishe ghantierieticss of tthatdesibal garietidsc Rinallr didsy @bups of
the plants will be 20 maximally exploited. The stable

individual; planty bgeine parionscobony vanietiesdi \Hinkeothe geetiyr divgrsity is derived from:

according .to selection criteria and_the

- numerouscyazjedies @nflsieremb ’é‘f‘tl?lh?eoﬂ dypridigation ivdiiche san fen a¢t|n5¢ly utilized in

breeding, %iﬁ%&@ﬁf&i?ﬁe&@né aFirele hge%@e@a%er%g? i, O‘sﬁus strategy of

 breeding lﬂ?/% i za \%ﬁl c:h]%gédﬂxigic g‘%‘? Pvlé &'ﬂﬁr ﬁ?g;gé&fa -103-p0 lmatmg

crop piant?ﬁﬁ‘(?ﬂief@metc%%e%&éfr%g%[@&fm*i?ﬁ@ﬁﬂh’ég is called "genetic

di versity breeding I's strategy of 25- breeding may o

Colo Lgﬂ?@galﬁgxﬁ% 't@f? oagsgv% g%nﬁ&?egp 'hrclglo%gostgl 9|g<|aﬁort]3§§el rf:gpulatlon is
known as the primary colony. This new breeding strategy mainly involves improvements-in the
multi-genotype colony for nﬁany times. The selection strategy is aiso different from that of
the ‘best from the best’ as in conventional breeding, It focuses on selecting . harmonic

populations for the breeding goal, usually deleting the poorest but not selecting the best, so that

the quality, yield and resistance to diseases and pests of the colony can be improved. Since the -
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crop plants and therefore can be widely applied in the
future. Col ony inprovenent: the above-nentioned
honozygous nul ti-genotype population is known as the
primary colony. This new breeding strategy mainly

o O FEHSTR 55 i T PO AERO 5 i
Grofl S SR ER et oS eEBas itk bbbty rouls
o oS RS 0 S W M oo

plants rdsiiéd flohe cardedti Br¥oding Shckle@ndt i€ %&ﬁé@ﬁﬁlﬁi—%&d@}]ﬁe?ﬁgﬁy Alf)reeding.

and pests of the colony can be inproved. “Since

‘Howevenydhio colvhy enatityotorisiatssofl impltiplegeioty ervagietics haévink §igliRPYhenotype.

: - it is also known as. colony breeding. Goup or colony
For clari(papik signpliniiy,ta mgencanymen @od shyrt ven firyhultisgenotypt ftotony variety,
breeding strategy results in a colony of prants with
colony VagIfty PhErRUR VARRY.dhadapiaddieysiss rather than a group of
singl e genotype plants resulted fromcurrent breeding
The qiringindesy of igengtic diyersity bratding gee dagesk opothenfach thaidinegt of the
ists of nmultiple

5 However, this colony varity .con ul tipl
agronomigal BT BF G BibnE dur, SURGS: S fsa bisHeND CypRImPRY controlled by

i S O 201
-among; ¥ YR \éﬁgfit Sinfilar %&O&{ Ak Hﬁa{lﬁfﬁge Jo ﬁf{%x%gl't %oggcu?%alt)iological '

genetic versity breeding are base
research BRS ldegfifiéd the Q@MARAT: ¢Rkt ToERA{GBLA  fof 2Ry PR cinidk

. ; l]'ai,w_hich
gquantitive traits which are quantitatively contro

e

“confirm thjs pfificipleeBastsl delthis aprinciflé.6 tm@eingse-chtrelltd 8% may show a

.. word, these delicate-effect genes interact each other
seriese ofaidgntcal Ive sinita phrrotypesi britl iaessehfidbt somtrolled dyqualtipld gaes. The
raits. Recent nol ecul ar biological research has

t
essence of iyeryii ssgeihbrogding s beserl v thisamincinkeithioggh sitermaiiverappfication
of ol LR T i iep PR | bbb Bl prccin,
' f .identical i mil ar. phenat
exprs sl B Gt DR b Bl S RGBS ot
thne-cons&ﬁ;i@gsﬁmasqrq{mﬂﬁycﬁr Shiokr QW%?MirgLﬁsﬂb@ Gy ﬁa&%ﬁsﬂtgg ) different

- this principle, rough alternative apglication
strategy. Miul donfrhs, WE st St thoké BAiVIND GRMELSItR RRAGEN BE sindilir Fhenotypes,
_conventional and hybrid breeding, . experts seek fo o
and retaininsguahyt eeembinanth withgifferenagehotipeg e positdd. y PEhuéplt i€ tmecessary
usi ng techniques that are tinme-consum ng and | abor ‘ :

o conceri gl theedifferenensrin genotypecardomgpsimitahphenoypeh avBhindewtstdtegy is =~

.different strate In contrast, we just select

different {5 Seati o -1 vapFen or fpwtFo e Rl divcase o&riepd o he mumber of
parental lgli%g &gn:: ﬁsﬁ@lg%tgﬂa/ Bg éﬁ@@ﬁh{e}s g:?srmrtr]gs: yiq-r %C , 1??(*12 &;ghl%gym% hlines were
st EEERAR Sy 05 NGES SRR A Helf R Pl or e

breeding Wis just to control blast disease: of rice. No innovation was accomplished in the

' breeding strategy, such as hybridization, selection, retaintion of genetic diversity, classification

- of individual plants and colony improvement.,

" The detailed scheme for this mvention is described below:
- 1. Hybridzation Phase:

The parental lines for hybridization of genetic diversity breeding should have some

3
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: mdlwduzarp Hsereartinn

different fromthat of nulti-line varieties for
controlling blast disease of rice. The nunber of
parental |ines for hybridization of multi-Iline
varieties is small, the hoanenic lines were selected

charactf:l%tlcg kﬁlﬁ{g@@gl%&g gg){al?elgp cf %gﬁllretsgécq tcz-x@%qcfﬁﬁls% They can be
domesticlk‘;‘rtfofeﬁ)grfi%le'h@i s hﬁ? Ehe‘ijr' =3 t%SAﬂ)fr if infRa eHo i éﬁ%rag%nstlcs of the

was acconplished in the |ng stra egy,

~ parentahliibesistloutd complensat etﬂtdcﬁﬁely,ﬂﬁ‘ﬁ /118 ihRReRhryJRR Eiré’ of lr)]aéental lines to

diversity, classification of individual plants a
comple@@ptomhmtbﬁrovgmw of Thaeerdalt ixidsadukl bemged &t kyUrilization. At this
invention is described below. 1. Hybridzation Phase:
phase, the Mot Uﬁﬁ?%{t Ahing jis, & cregie 4symai recatibimnts agpowsttle at a cost of a

di ver.si reedi.ng shoul d have sone 5 characteristics
mmlmu%nowl%f ¥h§’ Bﬁ@é‘agﬁg goal or provide sone speci al
The- ReaBCEBIH %&HH %e h-lI; e:r‘fi@@ dé% %nggil S\'}arfétlgs orC]I; gﬂ therﬁ:gregatlon

varietres so ‘ty|3|n
generatigh Hf sieds, chublcs:ordﬁptehﬁosspabé niheabripinalepareém@llifles. The male group -

I nt_c but. it nnecessary for
could afsd R [?Jg:? OIP.FF%cf :g \fﬁg@tl%%p%ﬂ-@n{lll @gmg@éﬁ@@n generation of S

pairs

 single, daablemstrQﬂe a@&@ebatheldr@%fal ﬁ%hﬁlf?ﬁehused for

hybri di zation. At this 5 phase, e nost i nportant 7
In drdnrrtg insrese ity d@iaet a8 (hABYlohP n@%ﬁma%aﬁﬁﬁﬁbﬁh& tRlused for
b L a m ni mum nunber of hy ridi zati ons _
¥ ndlzf’"é?fjaﬁngmgt %‘bﬂn“‘ctérE}F as B’é" Beei die of Breclemialegort theemle group dependmg
ti the S§ at.i,0 e
on the sKAGE | F3 i Ree Fedle LREpSBULERT ) A1 RA<E), the mate
group coudd BEHGEGJF)MF\*@E and B8 ofiB B A iRARquate Uhiduf SscBEs were, cﬁ)ilected after

h honogeni ¢ breeding Iines, varletles or plants
tybridi %ﬁj |Iéﬂ§eI§%1n'é¢eét ofothe demal gnongJ they douli] be aelftarogke for 1-10

ines. In or

gener_atuﬁfsQ:fegsﬁdIQ oh"fie %ﬁlﬁbﬁ] A If)ﬁ ac%ﬁ%qti 'ffl‘\}a(ﬂquétc;?oma jgrqté?r words, the

ase 1Tts |
female gyeup eduid dxaqblahtb&n ube dedrogation YdunbMtidR ldfQhe FdBed. h%eoﬂlﬁnber of
as the Eare tal Line of the fenale or the male

0o hy bri@izafion wsith- ghe: mals rgrouns showdd Ee bhmeen 4 and
0000, VRSO OB M P - L0 AIE) R T

group coul d

mainly f(mmmnmﬁ wtiod o1 hetemgenicl datig dt Bfsufffcickt ifwddguste 28ldpfinants are |
: roduccdgr Ig@rent al lines of the fenale group, they coul d- o
P CIFUEPEEY®d for 1-10 generations depending on the

mul ti pI i cation capacity of various crops. In other : :
As dggsribsd abpee, Whanathe fralepandmate eoups amé: q:;mucteggthe w?rkload for .
The nunber o

h bridi wgs\,r? &}I on generation of the crosses.
ybridizahgi 18 Aok sleYp?néﬁﬁ‘/ttbelr Ratsaigh linestdre nof-eegrhgdiondines hind only moderate

: he | d be betwe d 10,-000,
q“a‘“‘“esv& o g nﬁff%dbe% é%é?&sebeetwgé@eiﬁ@abm@n alpghrg, s greipryre more
h aton 20, iy
important S"Skub??‘.t‘ ARG 2Ry 58 e BRAL R B Brongis o difrenioEsmptype, the

hybridizaB6le G e bE ChRMRhSHH %o aﬁc?qulre adequate recombinants. ~ Supplementary

“hybridization could also be made in later segregation generatiqns. Although the segrcgdtio’n

generations of crosses among more than 3 parental lines can be adopted for the production of
male and female groups, it would increase hybridization circles a'nd l'éngthen b'reeding duration :

Thus it is preferred that only one cross is made between the female and male groups to complete

the whole hybridization and production of the primary colony.
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mul ti
~will be refwdpigé ey ipdi

produced for the femal e group. As described above,
when the femal e and mal e groups are produced, the
wor kl oad for hybridization is not heavy since their
parental |ines are non-segregation ones and only

$%P& QAR ki .of seeds are needed.
2. Brlg%lﬁﬂ?aﬁhl onstrg%tﬁ\?\lgye'n the femal e and mal e groups are
e.20.i.0portant . ach i ndivi dual pl ant. i he .
A BhE S RE R St LA e Ry ICse rossing

YRk i % g R

phase ill/ghp e SLUBF FB2 B Bl O B Jrn B FRHEp ot 1o be

retained i@afRféhetdliohatiflbe TREIIEH BideQ Bn SRNANRIPIERTon APAIGUIL &8ps and
segregati on generations of crosses anong nore’than 3 :

the breedpigy gmaisal Hachnefthedndibidualddmitdiied adll bdplapteddugdratoly @l multiplied -
mal e and fermal e groups, it would increase

by selfingyustil dheyardach stability ds the dhenotypt e df lancakiquate duastity oof. seeds is

30 Thus,it is preferred that only one crqQss is made . .
produced fgx the dRimary colopk| the sseds phPRlY gr ritknurabes Ghplasisewill bromaintained

for cach gl BB nciie By BAL pR L bberasshe Bl gs g e carty

_ 'generatiofégr] g C}P iﬂ%&ifﬂ%ﬁ'g%@ﬁ? .i_pf'ocﬁgggjtkng} & gﬁ'gg glufl\}mtg%y Bg é%lﬁ%f@%noihg Wimber of

uce crossin

plants to BERKANEL iﬁteﬁfl%' Ls%ﬁré’gdﬁ@m%@ﬁerﬁ@&ﬁ Yr eakfl %&Hﬂﬁﬁgﬂﬁﬁ- line should be big

i ndi vidual plants ' to be retained in each generation

- enough svithht he ndegi gedtyipes et amidthitednak tpogbiblat THe MRAGMIT ¥umber of

of the crops and 5 the breeding goals. Each of the
individual pidiwlinbsdbr giltng shauhdbe wiord thae 500Nt Buths dgtezabarhtjoranane plant
lied - by. selfing until they reach stability in
vidual planHeguatt Sull gtability js ederlycomplated.  Stability
. . produced far.the, primary, colony, .the gseeds of only a )
will be judged By B yatieonoithip anndiyidtel mlbit e, SPREA! tiogpooadit plants will
.. ] iV |__pl [.hg and.th will. he m X oget her .
be elmink@8 665 e BBbebrgthe WHott AEthe gl SnLAER R Th A prmay
' : ol S i Of g
colon shy 18 B bPBEMcRS, SR SRS BN BB TR i i
phase, sinf@bigbed QEIFRAAS LifitceRRST alThe @élﬁil% brRRBSdof dllbnl BlEading itself is no
, pl ant |ine should be big enough so that as nany
different them diaf pécoaventivaalnbizediag, B ip hss diffegent Pueposeni rlomnconventional
. nunber of individual plant lines for selfng should be. .
breeding, nibe e ‘hestarfr@nothe bestt tpdantat wilhdiseseleetodsin dhis phasat until stable
. W |l he retained for each individual plant line until |
single-genofype Iga%_mq deyelapedealonthe grgnert; wyentisng op | the gontiry,| the genetic

diversity 4r|urﬂ@%g]§%5 5 %/ ﬁr@l’l g%b?aggw ; 'ggp@%gﬁgs'lﬁ’ffgﬁ g{éis %hgs%taud only the_ '

_poorest _plgllxljs ru'}iﬂa?ee Iglﬁ%pl{r&@é]ﬁa:ﬂl {Alﬁ%‘é‘g’wﬁy“t ¢ bt&ﬁeﬁﬁ%ﬂf}o&iggﬁ%% %@eﬁo_git:al -areas

riginal I'n
be Akl chlosdagl! stabili
cold b SAGHLLEH 55 Ut s T 05 U2 el Sy it
and coordiBaGgesbiBg!WalEd be asieprgessary. The selling process of :
+ colony breeding itself is no
3. Characteristic measurement phase:

In- this phase, some major characteristics of the stable recombinant individuals will be

measured according to the breeding goals. Some basic characteristics, such as plant height and

growth duration, should be included. This is a vast and repetitive task, which can be

performed by responsible labour workers. If resources allow, quality and other characters,

which are hard to measure, should be determined as well. To reduce cost, some major -

7
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di fferent than that of conventional breedi n'g, but it
has different purposes. For conventional breeding,
the "best fromthe best' plants will be selected. in
this phase until stable 20 single-genotype plants are
characlEVElsURGRE bd @ierhll [ Lo 108 %,heﬁ LEAS Vi
t he gseneti C é?ver?%(f{lfse%?g lrlrlﬁim{‘?"{r%lE ggﬁgnhoatvfl g & ﬁ*? colony.
Sufficieiseédyi shegldae JoflEctdS BRSSIER bfint BridlbSqRhaSE iR .
the .poorest plants wll bg el Ftﬁisnat ggaﬂﬁ)n aggiaﬁlﬁ‘(lt)‘%r’conductmg
other defeuminktons eedi ng in different ecol ogical areas could
be conducted so that various genotypes would be fully
4eGpupagpeds@atterdtpiise adaptability and coordinating
ability woul d be assessed. 25 3. Characteristic
In MRASU (e BN el RRES For -thide! Haf BBAT S my .
. Characteristics of tr%]ﬂeé stable re gln%r?’%ngaf%ir\r}}i%ug{% meet the
requiremieit with unifasiivyesf piepotydeNOTh® gbhdtypd o€ FadigidiaabEnts has become
Sone basic characteristics, such as plant height and

0N t £
-OH’JG

 stable dreyighhselentiani ionpreviovsistigbe butcthedienotFpé Sndys still \baStariable. The

and.rﬁ%e%i tive task, which can be performed by .
genotypes iy e differentalhonehdierahenoty pesrraasobe equel. al Thevindividual plant lines
haracters, .30 whiich are hard to

o it th : S
it eq%%ggfﬂﬁféﬁg PWIRg cLoF ¢ Wi ch Biriatomp il berporeed dete &egwup. Their

a0 TA0pe, o b BENIS' D GBI Ro 5GP By vtz

each plant for subsequent planttng an

 the colony hvarietstavitlrbebarat upiisrm th hetliay RitASUASHE Fg%es RRASffernt within it.

In order to be. released for |arge sca el opnent,

- The requirgmentetfor saledtiohi shetldreesiritthior appéitarce rehatacitibiics, such as growth

phenot ype. The genotype of individual

_ . uniformty of
' duratio‘bil‘}f{]P@nh%glﬁeé%ﬁ coyldabyt soméwlnt gélazasl foctotten chavacters. The whole

ut. the phenotype may still be

o JE A5 0 B e g il b

SAHL TS SO0 I T

i nes

- used, or\dlflﬁéf):c #i Qﬁﬁbi‘f\’btl:tjtau? ﬂiﬁ@é&ggiq trqfafn’ag?er% év?tﬁg%t £ Q(?tlosgaletgg?rf Ere'tiera. “The

erences in genotype w
colony oadticdewill ialdd Bhdw Wil- f b o LAkl gL G ,
colony w Vdll-hroRfd ddlvbﬁfaé%s hLé]gglll . Egé%tgtﬁlhé}, “Reld and

as an exanple, if the difference I n

* resistandeitordiseabet andesss iarspite ofthef igferladity to ChBvRBbRAIWaMidsh Yiniformiity

wi |l beconme uniformin headi ng although the genotypes

of phenqiyge. dilf thercest foniehsuernent is fEidacedewith tenduvelopfoent of this technology,

.selectjon should be strict for appearance . -
more chagagtegistics: cany be sletesmingd ur measwred todteach ofincrrmssqtmert so that the
and .t coul e sonewhat relaxed for other

.o height, ar ‘ .
- uniformalff o Sbton? Mariefis” G b, Rt rppESsdof Howeses Risnsiforiey will have
conflicts WiHPth td%der%&q%o%go ; Sés’, af Qgtirglrgl_l btaka:n%g 219(;&{(? be gt(t)elligg&/ between thein.

vari eties
After the completion of determination, the data will be processed by computer. The mean,

maxmm, minimum and mode values of colony varieties in some major characteristics will be -
calculated for*selc’ctiqn‘and assortment. In order to avoid blindness and imﬁréve efficiency, the
following principles should be considered. |
Principle of Yield: after all individual plants are sorted by yield order, 20% of them with the..
lowest yield will be eliminated. If the yield is not considered to be a limiting factor, the _ .

“percentage could be lowered to 10% e;g.
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formed. These colony varieties will be uniformin
characteristics if strict selection criteria are
used, or they will exhibit certain differences in
characters wthout strict selection critiera. The

e R B e T L

growth d8i-¥BAI6 heddife REFS SayshndRthe ExPctddSlhss ﬁ#tﬁ ik 965dh YehE® plants with
_ formty 207 of p g .

conventional “varieties in uni ( enotyp
corresponding RAueOS6E Didapearl By wilt bé sddeqer] with the
devel opnent of this technology, nore characteristics

Prindigle d¥anétRt @i1d BESl clfrerT§RpUlEEnT B praBR@l iR {lddBbn strategy can be
assortnment so that the uniformty . of col ony

- modified eacominge® thanreliecHartctdngtics apthrvéda offavwpadatiohheFor instance, the

uniformty will have. .conflicts with the diversity
mode valy¢ of a shapptedsticarandgtadaptied Isa Ithat avore Igonstis diversityt etubdbie contained
tween them After the conpletion of detétm nation,

' b
 in the poptlgtiQfg doppIPrPYaton efcieeswiih Bipde and greactedvaluaswln 73 apg 70 days

cpe G B T TS B 5p-Gas LPRL RLFET  esaios

sy G0 06 A o gk AU A8 v s

many as 200YEnt0 & GRRA! HEEEIn BadHG! k& @E nth&d %luéfw{nﬁggﬁlv#de a higher -
i ndi'vidual plants are sorted by yield order, 20% o T
probabilitl Bethwill tehlatdeathe bevpe $or stieetion M dthetshatictotishad ed. |1 the
yield is not considered to be a limting factor, the
Princgﬂf; REMRAtAUR: 604 el poPiRitRE: bdedfdl @ndbe malle according to the
rinci ple of breeding expectation: This principle is
mean valex efrpl dufrertpomila@nr Foericd, fif themexp phine deight BV®Itm, plants with a
_duration to heading is 70 days and the expected plant
plant heighbpigPt-96am slownd be léwt‘pi-ants with correspondi ng val ues
of 69-71days and 89-91cmw || be selected. Principle .
Principle obvwiedatgerenients foumagortand spedralbiyochardoreristiec forcimstance, plant
the selection strategy can be 5 nodified according to

‘height and growthduration: greathy afeck dhe overalh aniformityyef a popwation,japd there are

i nstance,..the npde value. of a charact gr:ﬂ%tei c.-can

relatively {fgw #9561 Contielling Blantbrightye Serthe vanaumrange éon fheseeharacteristis

“should be S o%vin,g an cg#%ﬁ%%ﬁgl@?%ﬁl Iﬁ%ﬁ@swgﬁ "i)fi gn@%%%%cgtg%fg g%];f étfv%%memal
condiion SS9V RGPS lisoARE0LUAES WAL g for e

plus or miftid 0f 34, pl ants, but the genotypes within the node - o
' range (71-74 days) may have as 10 many as 200 plants

pinl 1B o S s TR gl o s

" a populatios @PEldifitst HecdsihddBhsbd ot incah ¥aReS 8f heddiSand plat height, and

Princi ple of nean value of a current popul ation:

then be scleitat bpain aceording watle maRooflimgitp drHes highes yieliuer afound the

- _a current population. For rice, if the mean plant _
modes of $nsigmajdr gre§tndurption; and wanks with expected plant height would be chosen.

In our experience, a number of selection plans could be eiaborateljr designéd.

" Principle of subcenter selection: If the values around the mean or mode are the center, the

. limits within the allowed fluctuation ranges of the mean or mode are then regarded as the

subcenter. Those upper limits of the mean or mode value are the upper subce_nte_r'and those

lower limits of the mean or mode are. the l_oWer subcenter. - Selection around the subcenters will
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-~ The col%;fdv
‘yield pé(}? Sqvalapeqd.fiLom.a. popul ation and i um lgeneti c.. . .
T & W PEIST Faragisristicss Dome Proger sppdafication and

pl ant hei ght of 94-96cm shoul d be sel ected. 15
Principle of varied requirenents for major and
secondary characteristics: for instance, plant height
and grow h duration greatly affect the overal
en ' ' A I af i.on, .there ar relativel
rlare it bepool beriie AR MR reAibgtR P icot R e 15 be made by
utilizing ANGR IO sclebOSE afnll ARt Uppal é&ﬁfcv?%%hge BRI nb overlap in
contrast, yield and maturity wll be Pt Genced
recombiatian |apd byarietion SO aahumbaNel E416A vafetidsO@nVEY UadISRd from a
range for these characteristics could be allowed, .
populatigm) angj makigm recastendiversit vopldibe exploiteilis Fof ilfnce, we once designed
Principle of intercross selection: In practice, '
a plan Pﬁﬁ@?‘?&&o&é’e@a duesding wsing e gravpeof 3 rparanéaldinss, of doe. We have

' lation could first be, sel ected based on the nean
develog§RP by Vmicits Ry o reniPeicel ek 40 Bnio i aeas

| ect ed agai n according to the node of maturity or

SelfafigR{pighreafiar ugpares: gecoftiog o amecial sernepurmesses nafionlar colony

variety %&?gﬁgﬂéﬁ% éeg)r?]).hd %%‘gc lear(rgitaa Slé. . E}e? éﬁggée% q%h%%%pe?ig;ightFor- rice,

we onces A ! _ : ely designed. . .
R s e L R Lk T
which coiild begRRiMadP dsrar & ingle] i bled in 't Alibei vrovi
. the all owedarﬂauct uat %ﬁ%ﬁ%&%ﬁEggfﬁgp%ghﬁ%rln#s%ghg?g rovinee -
in China hen regarded as the subcenter. Those upper limts of
the nean or node val ue are the upper subcenter and '
5. Rdmmagon drol@aldatioh phaselof tlienyRafetpr nmode are the |ower
: subcenter. Selection around the subcenters will 9
Aftepppmplgtion hseantive oafcogrmed; the dbadsofithi/corddpynding individual plants
] reconbi nations_of selection plans can be nmade by
in the sape;groyp 37§ npipebinqualraties edoton catayndrictyevidpmeuniforch phenotype.
| ower . subcenet er s. (a'ven no overlap in reconbination ,
%}é??‘f:%\ﬂeo <8 flapted and, gvplunted ror ghegmgonprehansivespesfommance in -

versity wou
dmélaSioan : t] iyersity breeding usin :
et o] STERSP b Lf kGl AG s ald such as
mconectd@mﬁhglb?dhé%ﬁﬁht@f‘ﬂué/% hf4thIeS ih GheRenfhP 8 | 12t Qaused by
. ..and 40 for two ecological areas. Selection Tor
instabilitp @od lobeiougiy mboeram| phats) whidhowilPindasDBe yadld, kRS Pest and disease
rpose, a particular colony variety can be dével oped

. pu : A
resistance, gfjthecbolany. cShutle beeedingider elibdie dondactabedifther optimize the colony -~

, characteristic. For rice; we once developed a colony
and enhapeg fiz pdapighilitya  Therebyrdheseinrgcessesiqanthe rep@tadatpsfuither improve the

o rowt h, duratijon, 10 which could be particularily S
colony @Yl BHeRugRE JtSHOWAbecn et dhat dsp icit b o tngelection of

*individualHhfis BY ﬁ}é'olri%%ﬁb%r ol G Bahiby o o entang &Yeééiﬁgf ' e overall

‘phase

' . coordination within the colony is more: importaat for a ‘durable impact on yield, quality and -

resistance to pests and diseases.

- This invention can be speqiﬁéa_lly applied to common self-pollinating crops and .
frequent-cross-pollinating crops as well, such as rice, peanﬁt, wheat, cotton, soybean, tomato,
tape, chili pepper, flowering Chinese cabbage, eggplant, and cabbage mustard etc. They are..

6111111161_2‘&‘;6(17 below as non—limiﬁn_g implemented cases.

30
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After conpletion of selection on conputer, the seeds
of the corresponding individual plants in the sane
group are mxed in equal ratios to forma col ony
variety with an uniform phenotype. 15 The col ony

varieties ar , or their
conpr ehensi v@%ﬁ&&%‘kg%ﬁq&ﬁﬁﬁbﬁm&ind di sease
Ther BGRA RGP LA TR SERSHARE, SOl ARG igens of e
inventiofTBdR sh&ld beyproiedd by ﬂﬁs@&?ﬁh@é&fxn&ﬂ@%ﬁ%ﬂsﬂi@ lﬁe&.@ﬁ:c%ues disclosed.
i ncorrect scoring by the conputer due to msta
in the examdiasrvetiveln folloap LpraBiit tpdtaRhis dRusatedly theigtalblsith Yunction well
and obvi ously abnormal plants, which will inpair the

in the prgdtisedf thp iavention, ped thus e Hé semider@ioreeasiituenrefentd ningles for its

col ony. Shuttle breedi n%@;an al so be conducted to
practice. { ﬁ?W@Yefoﬂ%qSﬁl ofeskilied éwthmyrt shewldrinalight of ghe present dlSClOSUl'ﬂ

I Th n*
apprecmiicgﬁg t abi gﬁﬁ(@{e}r&%b glpetﬂ%c Ces ¥ Ca b&crheaEee gxtsgl%sed and

R ] RO %2@% “| A e o0
mv_entmorf ' q’m) e@iﬁ%&l o1 w‘%ﬂ; & Fggcl{ﬁ GREl e bOHE chemically -
over al | COOFC?, nation e Co y I'S nore

- and physiolpgicdlBineldied may ¢ E;idﬁhﬁ;tédrﬂﬁ@ﬁe &pRnté Rebétibed Hdtdih Whle $he same or

25 resistance to pests and diseases. This invention

. similar resalts Feubbbe athiewdd y Adbgichesimilar substimtes sel fmedifitations iapgarent to

crops_and frequent-cross-pollinating crops as well,
those Sklg%dsﬁl fél@ aftj axe degraethiot be vitkiatthe spitit, seopesideancptiof Mt myention as
fl owering Chi nese cabbage,

hil | pepper,
‘deﬁnedbérg‘gep defg?lam&sabbage mustard etc. They are.

enunerated bel ow as non-limting inplenented cases. 30
10 EMBODI'MENTS OF THE | NVENTI ON The fol | owi ng exanpl es
e R I uded to denonstrate preferred enbodi nents’ of
Examplef’% |nvent| on. It should be appreciated by those of
i. Hybnalﬁahbﬁdedx the art that the techniques disclosed. in
t he exanples which follow represent techniques
A) Experitnsutabmatedialsy the inventors to function well S in the
tai)ractl ce of the invention, and thus can be consi dered
8 parental dingo nE diffarerd (plaﬁsameeidadmxim’smf the éxipsrimpntadiiiXien-Zhan, Shan-Tai
ver, those of skilled in the art should, in I'ight
~Zhan 8, Welﬂi?@ 35¢ Hs ¥t 401D 0B 6+ Wei- Yo .cthast You ¢and Shap- You 64.

.cha es c be.made in the specific enbodi nents which

B) Experigjcn ed and still obtain a |ike or

o2 o B T R 50

Hybndlza%ﬂf*“:i fically, it will be apparent that certain. agents

whi'ch are both chemcally 10 and physiol ogically"

Li-Xian-Zhh2SI6@-THWIRE SUDRS plodus ioceddeRtsAG1N HEFF rwéfe %elf-crossed

herein-while the sang or

~ and 10 individual plants in its segregation generation formed the female group;

Wei-You 35xH-You 46, D-You 64xWei-You 64, Shan-You 63xShan-You _64§ 1000 filial

‘individual plants of the hybrids formed the male group and they were hybridized with the
__ female group.

(2) 3 ongmal parental lines for the female group: Li-Xian-Zhan 8, Shan—Tal-Zhan 8, Wei-You .
35 '
Hybridization:

i1
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simlar results would be achieved. Al such simlar
substitutes and nodifications apparent to those
skilled in the art are deened to be within the spirit,
scope and concept of the invention as defined by the

(Ll-Xlﬁpfﬁd}xd%qigérEx erl ﬁgﬁ% 3? ag@& %&%giu_%ﬁlp Crilltqz ?r;!égen@pgregamn

genemdéﬁfogh@&][he%hgle Wer e adopted in the experiment:
- Xi an- Zhan, An- Tal -Zhan 8, Wi-You 35, IT-You

[(Wei- ‘ﬁfu, 3TV O 645) < WO @4 x §idbi- ¥
20 B) Experi r)reor%al nmet hodggh&m? gmgﬁlﬁgl na E%ﬂgnﬁ%Pgéegregauon
generatiomiosmédthetnwde group] € group: Li - Xi an- Zhan,
Shan- Tai - Zhan 8 Hybri di zat on:
Li - Xi an- ZhanxShan- Tai - Zhan 8: The produced descendents

denoted as FI were self-crossed, and 10 individual
2. Breeging of solony varictiseguiijats afirigener ati on formed the femal e
group; 25 Wi-You 35x11-You 46, D You 64x\W&i-You 64, ,
Twelvan-promntd 3 e - Vath 6diffefedO ofipginisal werk Ndis¥d d@dl the experiment.
Iants of t he Hybrldsformsdthe mal e group and they .
ugiZhin,t Wae-Thiefilpdne aggd (El‘fBa-ZRz)n 3reOhighi dj\ﬁhty grain

Zhong- B, dYves
Xi an- Zhan 8,

e taI ines for the fenmale group: Li- :
Va“et‘eg%ﬁﬁél L’ éﬁe Rice\Besopgh I@Q“E@ 0f dongticademy bf Agncultural

Sc1ence( m gn(g@l@] §E{i‘ﬁ, ;[% gﬁg a?.lil Irﬁ_'u\ég)glﬁgg? gthgrg rAre hlgh-yleldmg
i S, KRy G K 2500 Y0 9 X213t

varietieS&geRPad b9 The BARES AlckieMinlar I@@s@arcf_\ stk §n eO@IEangéong' province of |

Breedi ng of colony varieties tirvars o

China; DnetKengp§7&n Dab-Kudrgn 580 Wirldh Dok £12 1383 Oz[rbgéi@éas@’%s?stant varicties
used in the experinment. Zhong-Er-Ruan-Zhan,
introducyd, dropy shezhgrnatianal Ride- ResearchridstHuteSa- tEb mlﬁmﬁld%l @i Lemont is a -

£ &£|It grain. varieties devel oped by the Rice
amous He; chight [quplitygrain: earisty. QiAngtieng Zhamdibmeoofrol in the experirment, has

| rjcult
been us@as a con lfro? variety for the national geographical rice trials and in rice tnals in

Guangdong province up to now.

. A) Experimental methods:

(1)Piled-up hybridization
The 1st hybridization: inc'ludihg the foliowing six separate crosses:

Feng-Ai-ZhanxDuo-Kang 578; Lemontthong-Er-Ruan-Zhan

~Yue-Tai- ZhanxDuo-Kang 580; Yue-Hua-ZhanxEr-Ba-Zhan;

Te-Xian-Zhan 13 xYue-Xiang-Zhan; Qi-Gui-ZaoxDuo-Kang 583

The 2nd hybridization: . involving simple crosses between the méie and _femélé of the Fl
generation. As the first and secondary hybrid-izé:ﬁons were performcd in ﬁon—segregation
generatlons, the work was not great, and acqmnng only dozens of seeds was needed The ~

crosses are listed below

(Feng-Ai-ZhanxDuo-Kang 57 8)x(LemontxZhong-Er-Ruan-Zhan);

(Yue-Tai-ZhanxDuo-Kang 580)x(Yue-Hua-ZhanxEr-Ba-Zhan;

12
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10 Science (RRI of GAAS) in China; Feng-A -Zhan and
Yue- Xi ang- Zhan are high-yielding varieties devel oped
by RRI of GAAS; Q -Cui-Zao and Te- Xi an-Zhan 13 are

hi gh-yielding varieties devel oped by the Foshan

e AR B s G RS REOE00,

provi nce
ﬁgza?% .are disease-resistant varieties
Thetert%ig?rr&g%uce ﬁ'r omthe International Rice Research
[(Feng-ARBhAb-h®-Kind H) Fx’frmlehﬁﬁt%}ﬁﬂiuﬁ%dn?f%&nﬂéc a 15
famous U.S. high quality grain variety
{{(Yue-MircZhxn sidge-Kanp 580} ve (O@rHZhafx B2 FHEEY] - HRAE 1+[{%8 Xian Zhan
: been used as a control variety for the national
13xYue Fawyr S <61 Guickrougl Kargri83) h--miabe2}t ri al s in
) %Fa gdong provi nce up to now, A) Experinmental nethods:
Note: in %V@iﬂpﬁ‘&%ﬁa thedsmals is placed inrhientpod themeledn baek. on:
including the follow ng six separate crosse€s:

Feng- Ai - ZhanxDuo- Kang 578; Lenont xZhong- Er - Ruan- Zhan;
Hua- ZhanxEr - Ba; Zhan;

- YueaT A 580 Yue: i
Firsty Sy B A O S Gl o o007 e Sy thar of the

o AR 0y T 2 OO 38 R WG micd

between the mal e and fe

pollens dffpdarits frsthe awd nide poSIAAToRY B6th G ZHitIPRA] MR sEmP PIdn® WiEBers of the
in non-segregation generations, the work was not
corresponding fomale glantsuiln total, DM yltidsdase béensmediscedas needed.
The crosses are |listed bel ow. (Feng-Ai -ZhanxDuo- Kang

(2) Selfst8ysxof Ipeopgenies FhrastabileratiBl and Zivesigatiod Yesign:
( Yue- Tai - ZhanxDuo- Kang 580) x( Yue- Hua- ZhanxEr - Ba- Zhan) ;

For the prpgenies of the 214 hybrids, at least 10 self-crossed plants were retained for each |
. ..., (Te-Xian-Zhanl3xYue- Xi ang- Zhan) x( Q - Qui - ZaoxDuo- Kan
1nd1V1duag £§.nt ﬁqqaeangﬂ}eyawyrquf—pmsm fqyn;? generations towards their stability. .

When ﬂl{){ﬁﬁﬂﬁ{ Mﬁ%@?ﬁé@%ﬁl{ﬁﬁg Jines were investigated for their heading

o b 1 5 AT, 3 o s, i i
o s 00 5 TR0 B b P i

in those. valudsvasté choléntale nigb&d info BRCIamd krdhp theBdScohpi. dYlotal of 20
pl ant of the fenmal e popul ati on was nunbered and so was '

- colony varlesies afere Heveloped arell wereogusigaiatedres. JTHHGTR]. AIMRS. | Astthéy- could be

20

25

_ 30

fenmal e popul ation were then fertilized with the nixed
grown 2 times a year in Guangdong province, all of them have become 13™ generation by now.

.B) Results of the experimental application: -

For the progenies of ‘t1_1e above hjrbrids, at least 10 self-croSsed plants were retained for each
individuéi plgmt ‘line, and they were self-crossed for 6 generations towards their stability.
When they finally became stable, all individual plant lines were investigated for their heading
and maturity da_teé'aﬂd plant height at both heading and maturity stages. According to their mean.
and mode values and the breeding purposes, the individual plants within the allowed varjation in
those ‘values were chosen and merged into the same group through computer. A total of 20
colony varieties were _developéd and were desiénaied- as JT1, JT2...JT20. As they could be

.grown 2 times a year in Guangdong provinee, all of them have become 13th,generation by now. -

13
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10 pollens of plants in the two nmal e popul ati ons, both

of which had the sane plant nunbers. of the
corresponding fenale plants. In total, 214 hybrids
have been produced. (2) Self-cross of progenies for

ComL 0 By, S 100 D S g g0 ooy

varietig @BieSdeveloped Qterdiag tbQhe %ﬁfé@ of! Hégﬂing dig! mQJuﬁBL-aM %?ant height at
and they were self-crossed for 6 genérations towar

heading lhed mastrap of indjvidual Snd¥iefithe belvnd.i NSdthy oDBER Masb@Bk&os are shown.
all individual plant lines were investigated for their

in the "Fablad] .n gAmptpseraonienttiy a @a]‘@sllmltnhgﬁhtamt foln diegdrhinaquakiot &f conventional
es. mean

Varletl%eﬁg(}%g%
(16-23%""5&0

and maturlty
rigey ye

%ﬁaw

According to their

qqsgoﬁj@pfg;@gggnt Yanigtics goasi bbyand the range

al | @a\g_ﬁﬁ.?

variation,

LAY Hgqin §

a@a’gose

val ues

and ey grsmaller number

arietie
B w e A e bl g
the variefié . -
N e e

In the boeeding fRYioResich fowa brédting ﬁmeﬁétmeﬂie%oa@ﬁahmg on
the progenies of the abogve hybrids, at |east 10 am%fﬁfsecontent

14 0010913 Wﬁﬂmﬁmqmﬂug oS8 5hér mrived afi grade Ior high&Dand f €arvdtids @ccounting -

o l.ine, and they were self-crossed for 6 '
for 25 /g)e ﬁ@?‘fﬁ‘l #neragelar d8° qasenarisen 4bi donventiongks biledingt nethods, this néw
trate finall beca stable,. all 1individual plant lines were
strategy; ghvady | ProRapilith ek abtwiping al%wmlm y/aﬁaf@f@sﬂlah wached the

tbthhadln an turit
naltlOm%ccor adj ng 10 O ilre 4 %f?ﬁl ﬁg{}g tbj g%ﬂﬁ’flﬁé“’c resembles
th £ r gt V
o pathasey pﬁﬁ% e, g o st
A t ot al :

breedingref gesby Mofe thie6PA/ME gr oup t hr ough conput er .

of 20 colony varieties were devel oped and were
designated as JTI, JT2...JT20. As they could be 30
grown 2 tines a year in. @Qangdong province, all of
t hem have baablee: (HidragRrRhabh 0N cA¥ny P¥ieticsdf rice
Ch cterization qf colony varietjes of rice: through
scf eeni ng fand sortfi ng, 20]jcol ony |Wagldet i esYielt e ' _
deyel oped afgﬂ)rdi ng to the t es peqiieslentiOequivhlent
: el Wyt yo gnd. pl ant Dﬂ@fit@hté.1 Qeajbﬂg and gt urity of Amylose | .
Codéd nidiheading| ﬁg (fm_ilﬁﬁf co L. SPBstIvel Nedebond-level | content '
chiar aghyer i shown| "R he | labhe 1.1 Apglose o |
cdntent i d @y, or i mi ti pgmdact ol 1$ g @@’1533
qual ity off conventional 5|varieti Egz ndi‘cg=rice
——FHe—anytofe—contents—of—rpst—eurr-pilvari-dtrds—goes
JT1  bdy&8abISAg 664838 | 11552904 bH634ke| 698.4Dnal| Gpsamlie 2 ' | 24.94
stiandard—for—gualt-y—ri-celin—Chi nf\,._and odly a smalller
JT2 nyriies8420f 6639494 | 259.8211 [861.8947 | 66.95 adg ndar
(17-22%_iln_anyl ose content. ‘Only| around “%851?496‘ . 436
T3 97 36364 | 70.90909 | 127.2727 116.8182 | 672.64 687.50 24.86
JT4 - [100.1111 { 7022222 | 126.8889 | 117.8889 | 842.49 | 863.84 25.56
JI5 | 84.23077 | 63.15385 | 110.3846 101.9231 { 890.00 893.99 2242
JT6 84.66667 60.46667 | 108.7333 | 95.53333 | 848.88 822.96 20.00.
|IT7 | 89.27273 | 63.72727 116.6364 | 82.90909 84234 | 848.48 12677
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the varieties released up to now can reach a grade 1

or
br eedi ng
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grade 2 standards for
even fewer
above standards for arnyl ose content.
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content.
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Example 2--Peanut

1. Hybridization design

A) Experimental materials:

Sui-Hua 6, Shan-You 321, Yue-You 79 and FU91-103

B) Experimental methods:

{1) 2 original parental lines for the female groﬁp: Pu-Hua 6, Hua«Xuan. 1
- Hybridizaton: - |

6 parental lines of different origins were adopted in the experiment: Pu-Hua 6, Hua-Xuan 1,

Pu-Hua 6>xHua-Xuan 1: 10 individual plants in its F, segregation -generation' formed the female

group;

15

Xu-Hua 6xShan-You 321, Yuie-You 79xFU91-103: 1000 filial individual plants of the
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JT13 91.3 70.4 119.65 110.9 825.39 939.50 23.18 JT14
90. 15385 67.46154 116. 7692 113. 2308 933. 33 937.79
22.71 JT15 90. 73333 69. 53333 116. 8667 113. 5333 928. 88
961.53 22.61 JT16 92.13333 67.4 120. 1333 113. 3333

S e ol B35 RS 2
@ BR300 S S TR BB o

Hybridiz2fe769 115 802.91 765.30 22.31. average 90. 87808
67.52896 118.2094 108.0275 844.9345 852.3135 22. 8205

(Shan-W1 891 462D FO)KPEI945 089 2660 ShkidviAfal 39arkS in REARES i ,
2--Peanut 1. Hybridization design S%QA) E%er?{%lrﬁggfmn generation

formedythe femiad¢ group; parental lines of different origins were
dopted in the experinent: Pu-Hua 6, Hua-Xuan 1, o
[(Hua- Hara ustush@r(Shan- 8o , 32¥u¥usrdou 7998 n dl 0BUSdi HidaatB)plants in the

_ erimental methods: (1) 2 original parental |ines
Segre-gaﬁ)éﬁ gF'i"leéatl‘%‘h’lﬁﬂ“@eéJﬂ@d’&le P{P%ua 6, Hua-Xuan | 10

Hybri di zat on Pu- Hua 6xHua- Xuan 1: 10 indivi dual plants
inits F2 segregation generation forned the fenale

2% D )t(%-rua 6x5han- ou 35_# Yue-'You 79xFW91- 103:

T TO00 A R0 Y Feadall]“\fﬂr% REag¥t t he is hybrids
fornmed. the mal e group and they were hybridized wth

A)Mat?- S?%F@ﬂ“ﬂﬁ%. (2) 3 original parental l|ines for

TR AP G SRR YO oS e v Bl
7 - 103 i Bdivi duak. plants in t s
e e BRSEAO A0 2808, | S YAl B, oy vie-ow 7,

Yue-Yo§ (26283 SXUge- VX U3dthe8d Xthshaer(o He@&%]%%ﬁ; %XY@H?JIZ%%oh:g Aiggdemy of

i ndi vidual plants in the segregatr enera

 Agricultug Seitntés), AhT223¢imtodtuced from the USA) and Indian Hua-Pi (introduced from
India); 4 high—yielding varieties including Yue-You 116, Yue-You 7 (developed by Guangdong: o

Academy of Agricultural Sciences), Zhong-Hua 4 (developed by Oil Plants Research InStitutc,.-
Chinese ' Academy of Agricultural Sciences), 8506-A (developed by Henan Académy of

Agricultural Sciences); 3 disease-resistant varieties including Yue-You 200 ( tolerant.to bacterial
wilt), Yue-You 79 ( tolerant to bacterial wilt and rust) and Shan-You 523 ( develoPedAby Sﬁaﬁtou N
Agricultural Research. Institute). Hybridization was conducted between pairs of the above o

varieties.

B) Experimental methods
The 1st hybridization:
Yue-You 223 Yue-You 79; 8506-AxYue-You 200; Yie-You 200-35xYite-You 116; Zhong-Hua
4xIndian Hua-Pi; Yue-You 39xYue-You 7; Ah7223 xShan-You 523: o

__The 2nd hybridization:

(Yue-You 223xYue-You 79) Fix (8506-AxYue-You 200) Fy, 50 seeds collected; (Yue-You
200-35xYue-You 116) F, x{ Zhong-Hua 4xIndian Hua-Pi) Fy. (YUG“YO-II:?’QXYﬁé—You 7 -
*( Ah7223%Shan-You 523) F; L S | S
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2. Breeding of colony varieties, cultivars of peanut:
10 A) Materials of the experinent Intensified breeding
of high-quality and conprehensive-character-chosen
varieties: Below are the parental l|lines of crosses. 5

The t rtJthl'fﬁ‘bq{r g@? . varieties including Zhong- Yue-You 223,
o lY e-"You 8%1){35 Yue- You 39 (these three were devel oped
[(Yue- Y& 2535aN@0RRO7HCRY de(lsyomhxyﬁ@%wdoy@ | ﬁg [(&Rc8%kL 200-35xYue-You -

Ah7223 (introduced fromthe USA) a 'an Hua- P

116) Fi(k(Zhoogkwd 4xIadiad SHbnE)al;] B1-binghe Vi e[(QTuB-deaBQEYueeS'ou 7 Fy
i ncl udi ng Yue-You 116, Yue-You 7 (devel oped by.

x( Ah722¥go oy 52ﬂ¢§deﬁmabﬂ}Agr| cuI tural Sciences),
hong- Hua 4 (devel oped Pl ants; Research
Note: in Of/ﬁfl%fafmmeﬁ}erf@@é AL @frﬂ/m&onﬁ\gn thgimeale &) back,

For i{f f?ces hrdigid é’nilbe *)ﬂﬁwyﬁaf ?@ﬁ&mf hdfaa @%?I}te‘f?r@@oﬂmated
A s i R
plant. A& 0Y005Rybrids 498! SHRARE P YroR 30 RMhaR0p lﬁg{s' Cink 'agcﬁ{%d plant was

Research Institute). Hybridization was conduc te

retained lf@‘tmhrhybﬁd rif thé Sﬁﬁseq@ﬁogﬁler&tﬁmsaig ©Sthe B %lb i@ 2 stable. [

met hods The 1st hybridi zation Yue- You 223que You

populatiGOwitB 30@idkxgameticy backze@ind Yuias Modu@@0- Thety ¢eehyofithklflant lines was
Zhong- Hua. 4xlndi an Hua-Pi; Yue-You 39xYue-You 7;
grown s ¥ fospbgsrvagign xyf 3heumt@b12|ﬁ(;| ang Bheig gmthmat(om@uivplant helght

B s ny AT ORI .
T T D Y.,

Ty R DA A —

JTHS1, JTHER dnd JTHSZR0dE dbkdophal A @Bir Brdwil durdtibn 4ad glﬁd?%%%hﬂ-are listed
+ [ (Yue- You 39xYue-You 7) Fl x(Ah7223xShan- You 52

below: Fi]---male 2} 5 Note:.in the above notations, the
female is placed in front and the male in back For
Code he terti arGrowjlbdirdtionéd)on, the Phaiit heightdenpl ants of
ach fermal e parent were pollinated wth the m xed

I | I'ens of male BO0and male 2, and 4 t o8 hybri d seeds
JTHYET € acqui red fr&@ each 7 45
JTHS3 110 o 51

C) Results of the experimental application

Through screening and sorting, 20 colony varieties were developed according to the dates

of ﬂowcﬂng and maturity and plant height at pegging anc.i. maturity of individual lines of the -

colony. Some of their characteristics are shown in Table 2. Lov& yield is a major limiting . -

 factor for the conventional varieties of peanut, and protein content is lower than 32% for most

peanut varieties, with only 5% of varieties having a protein content of more than 32%. In the
breeding périod, even fewer breeding lines have a p.roteih content of higher than 32%. Inthis
experiment, 14 colony varieties, accqunting fo_r 70% of the total, had prof_ein contents higher -
than 32% and 1 variety (accbﬁnting for 5%) had a prbtéin content of higher than 34%. Tn -
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plant. A total of 220 hybrids were obtained from 50
femal e plants. One selfed plant was - retained for
each hybrid in the subsequent generations up to the 6
generation when a stable 10 population with 'a_ w-de -
compaG@neltd Codd@ QRS T athe .o
P pl ant i neg&\?gangw%?om gfel%g?(gt’ eThIS ?1%@1 3 gg |%§’ gporedsed  the
probabilifgiof obtztiing iHiyh-qadily tagktiesgr q‘ﬁterhn%hﬁftjz Q)@ ('%ﬂ:‘il?pva‘?féﬁes could be
hei ght were investigated as well. The pl ant
basxcallm liddethseugh sgleotiv on woatpuen aThkeip padilliahigi gt uﬂi’ﬁfrﬁmﬁr depended
nerged into a group to becone a colony variety. If t
on the @6%?@»’ ﬂ,ﬁ@%‘éﬂfﬁme@nm%meeallcaﬁqdowcuteof variagiongaicb sé dhdyecould be

it became stable and uniform In
afﬂﬁcm?‘%tcgfl{rnﬁ e 1’8}5U'&ﬁﬁ93‘?}‘%3113&1?%§316‘Ft10£15*ﬂ§'r9180131 of thesp ohvigusly rogue

J veI Q an.d t eir growth duration and :
. plants. Pﬁﬁ %%l lg'ﬂg%ara ese&e%({l tb%ﬁoséaté‘%'w puld yermpingyicady during.
' mu[upﬁ&,gﬁoffl ant height (cm JTHS I 130 58 JTHS2 120 -45 20
— JTHS3. 110 5.1. C). Results of the experinental '
appli.cation Through screening and sorting, 20 col ony
varieties were devel oped according to the dates of

floweri ng-.ag and.pl ant hei ht, at peggi'ng and
maturity of aq’r%%?f#'c?ﬁﬁ% p °°tl‘h‘9’ YPhetis b AR e
of {their chardcteristi¢§ are shown | Ill;gl LG Cow
yi ebd. i. ting..factor fo tcon eawthongl
Code/@ ilj%’tt?”égo%t?natj eanjﬁ'%c‘a ang B@ Sé’il"r‘ie@@m eﬂéiﬁiﬁ: )éomzer tthan
32% f orgfipst i eties 0 Hogwaton to
valietieg havi m&lﬁn\éﬁe OP{C%%WQMG"E gtg)%& th n.Si?i/g
Lnl the. breedi ng peri od| even fewer bre&8Y 4PaTHEdd)

L haje a;perot el ¢f hj r thap 32% (Tn this |
TP ber ngg? x Bgﬁy vari ép%il accaur“‘?ng f of3%09% pf

t hie tO%f?G prot ein gontents higher—30tthan—32%and
(ac

var i ountithg for 53%81dd a prdb&in cobdlent jof

Argher tan—3 oRv-gRt--onal

\70 | I J.I LUTTpPal —So6t L P—C ot

TIribrped Hihetnhce. 0h 5 fowie o oo
of 38»l ony vang, gdsi38s coulgq beé bggd calfl.y
] Il e: bugh_sel ection on conputer. Their

O e emen anidhe bl | caotigtent W vk el
R S I e P R AU I VPP
yrp3 Vi ousl gy Togue  soe 18.91892 79 s |
RIS | 3174 | 308 18.91892 74 128
CJTP4 | 3347 | 296 | 1428571 69 | 128

TPI6 | 3147 | 296 14.28571 64 125

TIPS 33.3 84 | 965251 o | 125

JTP17 21 | 284 965251 | 86 | 125

e | B | 2 | so19505 | 74 | 125

meig | 3094 | 2m | soies0s | e | 15

JTP7 32.95 260 | 0381 | s5 T s
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plants. As they belong to a self-pollinating plant,

their stability would remain steady during

mul tiplication. Table 2 Characterization of col ony

varieties of peanut Zldant Gowmh Protei n content

Yilel d 2@l d ilncr e Cdde hgi duf at j L _
}TPIQ( Ka/ 667n2) over %ﬁ’trol 8‘?9&3 maj urJl‘ y (d) 1§g{()TP 1
32.57 37.}45174 110 130 2 32.56 34432 81858 .
19 BB 381 a2 284%§§§3 8¢ 1%b |3TPI3032. b1

32 28. 18533 947130 JTP2 33. 837320123 55412 10213
JTPZOJWP 14844 03 [320 2#8. 55712 842438 JTPR3.|64 128

oo —20...4ln00o 1TEPp4a-- 1na ZA--2N00Q 10l 010002174 1920 1TP4
18 9189279128 JTFPIO IO T4 oU0 IO JITo0IZ 1+ 1TZ20

JTP9 33. 473285 14.|28572B6 69 |128-8.88B16 31. 45 296 142@8571

125—3FP5-133-3—284-4-65251- 59 125 . JTP17 31.21 2B4.

Il
A\ LI TTITT J I O ZO™T

JTP109]65232.686 125 JIDPRO 33. 11-13744335. 0193088 74 12990 JTHLS8
30.94..272 5 _(d19305.64 125 JTP7_32.95 26010, 3861 55

115 18 JTP19 29.68 260 0.3861 46 120 JTP8 32.93 248
-4.2471 49 120 JTP20 28.41 248 -4.2471 52 120 JTP9

Example3R--8Bhea?36 - 8. 88031 55 120 JTP10 32.67 224 -13.5135
58 120 -

JTP3

1. Hybridization design

- A) Experimental materials

6 parental lmes of dlfferent origins were adopted i in the experiment: Shaan-Nong 757, Tai

TIS JI-Shen-Cang 6001, Jin-Mai 54, Ke-Nong 9204, Yu~Ma1 46.

B) Experimental methods

- (1) 2 original parental lines of the female group: Shaan-Nong 757, Tai T15

Hybridization: Shaan-Nong 757xTai T15, 10 plants in the Fé segregaﬁon generation formed the
female group; JI-Shen-Cang 6001xJin-Mai 54, Ke—Nong 9204xYu-Mai 46, 1000 individual
plants of hybrids formed the male group and were hybridized séparately with the female group.

(2) 3 original parental lines of the ferale group: Jin-Mai 54, Ke-Nong 9204, Yu-Mai 46.

- Hybridization: (Jin-Mai 54xKe-Nong 9204)x Yu-Mai 46, 2000 plants in the segregation

generatlon formed the female group; [(Tai T15xJI-Shen-Cang 6001) X(J in-Mai 54 XKe-Nong
9204)], 100 plants in the segregation generatlon formed the male group

2. Breedmg of colony varletxes cult:vars of wheat

A) Materials of expenment

Intensified breeding of high—quality and comprehensive-character-chosen varieties: Below

. are the parental lines of crosses. Liao-Chun 12 and Shen-Mian 96. (from Liaoning ),
Ken-Jiu 10 ond Ken-Hong 14 (from Heilongjiang), Chi-Mai 5 and Meng—Mai 30 (fml;n inner -
: Mongotia), Yang-Mai 10 -(from Jiangsu), Gan Chun 20 (from Gans), Quén—Mai 3 (from F ujian)
- Yan-Zhan 4110 (ﬁom Henan), Chuan-Yu 5404 and Yu-Mai 7 (from Chongqm) Hybndlzation

" was conducted between pairs of the above varieties.
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Exanpl e 3---Weat 1. Hybridization design A)
Experinental materials 5 6 parental |ines of different
origins were adopted in the experinent: Shaan-Nong
757, Tai T15, JI-Shen-Cang 6001, Jin-Mi 54, Ke-Nong

B)Expgﬁ&éntai{hheﬂ}{%us% B) Experinental nethods (1) 2
original parental lines of the female group:

}MQ[ lgli Tai T15 Hybridi zati on: Shaan- Nang
757xTai  T15, 10 pI ants in the F2 segregation

FEEERGh RRRETES Lo et a0e o bl 203 o T0~Cuan-Mai 3;
Ken-HMgdla;\td&%@hanlah ﬁpgﬁ%%m% uQﬁ . ogmdw Ma%%x%%gb7_

and were hybr| di’ separa y Y th?

ngg §mﬁl’d, ental lines of the~fenale group:
|necl\/a 91!', N@%g 9204, Yu-Mai 46. Hybridizati on:

ol 1y G P Q&w%ﬁ@%@@% S335 e coleted.

(Ken-.{éé E;QJ)' ?l]-ghigél asg'nf ;(Ca —ﬁ-?cf %ﬂé%l%l %/E IO 51;1 )ég ggqlgg pvere (?oliected

v gl d Br eed f |
(Cm"M%‘g’_:@F%"EF ﬂﬁl Y %&N@%ﬂ?@é{ﬁiﬁgn lgrﬁfgg®ggwere collected.

expersi ntensified breeding of high-quality and
ﬁ’fﬂa 1%‘8ﬁar acter-chosen varieties: Below are
he parental |ines. of crosses. Liao-Chun 12 and

[(Liao-(dymn I4>a¥angeMai(  1&m Ezﬁsmmg{m 9BOGHRChinu 20) aRd  x{[(Ken-Jiu
10<Quaiglat § B G- HEE T Pnmg Akt Filvamglendt 1O ChuanYa
3404) PSS iai {2 J 3G B Londn) - Chuan Yu 5404 .
Note: m@@%@uc?&&@SWﬁ‘% %%Fn%% ag{#gltﬁéﬁl:al%npé@k 19 B)l

Experi nental nethods The first hybridization:
Li ao- Chun 13xYang- Mai 10; Shen-M an 96xGan- Chun 20; = -

| foﬂ@@ tektibry I tdd@anbR thd mdlgﬂeﬂalgmﬁﬁts Joé‘S:X%P f%&ﬁ D 19 ﬁ?lée pollinated |

Chi - Mai 5xChuan- Yu 5404;
with thegeixed gallgnsiufndtel i zatindle 2 hﬁ@@ﬂqgrbﬁa sééé&%rh/%!cq&@d from each

FI x( Shen- M an 96xGan- Chun 20) Fl 6-seeds were
plant Adptakef @20 hybrids were obtamed from 50 female plants.  One self-crossed plarit
was retalned for- each hybrid in the subsequent generations up to the 6™ generatlon when a stable
population with a wide genetic background was produced. Then each of the plant lines was- ..
grown separately for observation of their stability, and thezr -growth duration and plant height
were investigated as well. - The plant lines with the same growth duratmn and plant he1ght were

merged into a group to becomie a colony variety. 1If the colony was still unstable, a routine-

. roguing could be performed until it became stable and uniform. In total three colony varieties of .
JTXM1, IT XM2 and JTXM3 were developed, and their growth duratlon and plant height are .

listed below:
Code Growtli duration to matuity (d) - Plant heigiiqj (cm)
i R R
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(Ken-Jiu 10xQuan- Mai 3) Fi x(Ken-Hong 14xYan- Zhan4110)
F1, 50 seeds were collected. (Chi-Mi SxChuan-Yu
5404) Fi x(Meng-Mai 30xYu-Mai 7) F1, 50 seeds were
, coll ected. The tertiary hybridization: 10 [(Li ao-Chun
ITX%?%Yang-Nhi 10) Fig(Shen-M an 96xGan-ggﬁn 20) Fi]
X{T (Ken-Jiu 10x n-Mai 3) Fix( Ken- g l4xYan- Zhan
Txdsl0) F ]1---male [ (Chi-Mai 5xChuan-gs 5404)
Fi x(Meng- Mai 30xYu-Mai 7) Fj]---male 2} 'Note: in the
above notations, the female is placed in front andthe.
mal e i n-back. 15 For the tertiary hybridization, the

kndi vi l. pl ants of .each femal e parent were -
©) Result)%ﬁt?{%g#%am%\?\n APRIS8U9% xed pol | ens of nmalesl and male
2. .and 4.to0 5 hybridq, seeds were acquired-fir om.eagh -
Theelt echinecs) iiheh 36 Rl Yereies BosHACFReen MBS (o the dates
Taweki frcrossed, plant  was retain .
of flowel BN iy Pand Pin? RALRCHORARNE e plBies o, "Some of their
characterfidiRs GrdsHIQRSH AR WNEHy hgx?r'o i b Qi ik
wi de genetic background \%%‘? 0 lﬂ%g(g&éﬂfﬁ%%%gaa\%ﬁ%&lgh%cmrfm n
the convphtiviial vatietesVerSwhat JanIVprateiR adontedl Ms Ikcroas 19 Fd m@bt wheat
.. their stability, and their growth duration and plant
varieties,heitly holy asemeritnefedrictias bavias a\pedttin coh@npdfliiphdritha@s17%. In the
.. with the same growth duration and plant height. were
breeding perigd evien dewer Breedipg lisebbubaproteinaiontent vhhigherythah fl 7¢he In this
was st.ill unstable, a raqutine roguing could be

. colon
experimegh, & ciloniovasicties, aeeoupna et Q04 dhertelindi pigtein qontent of higher
JTXM2 and

o 12 SRR B R oA ameniona
R T LT e AP e L —

varietiés.95[he2lﬂliﬂlﬁiih? o¥ thé3dol i ‘ {5 ion -
experinmental appli cgﬁg&r}@%&gﬁﬁgﬁgbﬁ%agrﬁgﬁ ?%3“%3{‘9&1‘ selection
on comper t iTheir pteultanity ayd uniforaiiiyedepoddl siLitRl RnadcRsCRE S uRdnent and
to the dates .of flowering and maturity and plant -
the allowpd eglent off variation,i andaio they esuld fbetanéficiellpoyntrdfiede They just needed
thejr characteristics are shown in Table 3. Low rough

- hej . _

- proper seleciion; Aod gismonal jof Gopmjabwiqusty tegug plestsor Asrthey helong to a
.conventignal var.ieti of wheat, and protejn_content

- self-po H"fﬂ%“g Q%é‘lt’(%ﬁ%ﬁa@f owgﬁami' duging multplieatiq-t h onl y

a mnority of varieties having a protein content of
hi gher than 17% In the :

Table 3 Characterization of colony varieties of wheat

_ . Plant
Rough protein | Increase over | Growth duration to
Code ; | height
- content (%6) control (%) ' . maturity (cm)
. (cm)
JTXMI 1556 | —144 | 1m0 | 114
ITXM2 | 1644 =054 108 118
| 7txm3 | 1602 | —0.98 86 120
JTXM4 | 1723 4023 | e | 120
ITXMS | - 1690 0.1 102 | 88
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10 breeding period, even fewer breeding Iines had a
protein content of higher than 17% In this

experiment, 8 colony varieties, accounting for 50% of

the total, had a protein content of higher than 17%

d y had protein confent of [hi gher T han 22%

JTXI\?& corrpawg n tol|convedi®’onal | bPtedi ng net H¥us, t hils

new strat eg¥ greatty increased theprobabitity —of
TTXMbp (ai ni nkf-6 gh- qyal | t¥y2.6¢ari et i e%9 Tlre uni fHOSTI ty of

thg—cotony—variettes—couta—be Hy—fu-Hled

ITXM&rough Eef4cti on 15 -eib.260nmpu er74 Thei r pecgbi arity |

A uniform-tyv—d

aTTg Ullll oy
JTXMONG theléd? owed |ext enp saf variapy on] and sgg they
codld he artificifally controlfled. They just needed
JTXqucper sgl.gction]and val {of os¢ obvioysly rogige
ants. As they bel on—é§{2{2 a_|sel t{]p_o l'i nat |¢1b3 pl ant,

J’[XMtﬁ“'r @btt dity Nould?gzr{ain stegdy fluring
| 3 i

Ijti pli on. 20 Tab CHar er{zation%%f col or y

fieties of whept Prant  Rqugh proferm imcrease—oyer
JTXMX?()Mh o‘t?rf) Btion {o coo®l %ei gHt ntent (%128ontrol |

Ino-\z- nnl

nt

‘‘‘‘‘

3 TTEtUr Tty e o3 v —ttp56—144-116-114
JTXMbSxve 18244 - 0.54 108-5.798 JTXM® 16|/ 02 -0.88 86 120
I 172302804120 JTHM6—16.9D-102 88 21 ITKMG
JTXM148|07 +1907 84 1D8  ITXBF 19.[64 ge2. 644 79 1055 JTXMB
- 151 74..-1.26 74 80 JTXMD 16 47 -0.531 77 98 JTXM O { .
1 ITXMPD] 47 +354% 94 101 ITXMLL 15.4@5&. 14 99 98, JTXMLR .
16178 -0.12.74 10 _JTXM13 22. +5.175 86 8

| roovits 19.67 +2.67 08 8%

- Example 4~-Soybéan
1. Hybridization design
'A) Experimental maferials
Six parental fines of different origins were adopted in the experiment: Ken-Nong 18, Ji i-Yu
417, Llao-Doul He-Feng 41, Ji-Yu 58, L1a0~D0u 13.

B) Experimental methods

(1) 2 original parental lines of the female group: Ken-Nong 18, Ji-Yu 47
Hybridization: Ken-Nong 18xJi-Yu 47, 10 plants in the F, segregation géneratioh formed th_eﬂ :
female group; Liao-Dou IXHe-Feng' 41, Ji-Yu 58xLiao-Dou 13, 1000 individual plants of
hybrids formed ?I_Je male group, and they were hybridized separately with the female group. '
(2)- 3 original parental lines of the female group: He-Feng 41, Ji-Yur 58, Liao-Dou 13.
Hybﬁdization: (He—Feng 41xJi-Yu SSjXLiao-Dou 13, 2000 plants iﬁ'thé segregation geﬁeléaﬁ-t)n |
- formed the female group; [(Ji-Yu 47xLizo-Dou 1) x e—Feng 41xJi-Yu 58)], 100 plants in thc '_ L

| o segregatlon generatlon formed the male group. - '
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JTXML4 19.97 +2.97 89 95 JTXML5 15.85 -1.15 85 79
JTXML6 19.67 2.67 98 88 Exanple 4--Soybean 1.

Hybri di zati on design A) Experinental materials 5 Six
parental lines of different origins were adopted in
the experinment: Ken-Nong 18, Ji-Yu 47, Liao-Dou 1,
He- Feng 41, Ji-Yu 58, Liao-Dou 13. B) Experinental

41 ginad _parental lines of the fennle

2 E‘J?%‘*S‘Séj 8%"5‘1&%%%5‘%%59 itevats U SONE =y br i di 2at i on:
-Nong 18xJi -Yu 47, 10 plants in the F2 segregation

A) Mategg%gr@%qge&ge’f%@%d the female group; Liao-Dou

y . i i{a0- Q Jndj vidual. .
D R B B i o
are the paBdr@al RE iofticZdsksS e PRYARBEI WM Jiflint i@%@g%é%ﬁpgo}‘ Ellee_ig\gt)nng 46-and

3 original parental lines of the fe

- Feng-Shdd 24 JfreMUHbBongjiang); Datg-Thu 5 k@ Weiaad 1 @Fom Hdpeiliewo Dbl 29 and

xJi - Yu. S&XU ao-Dou 13, 2000 plants in the segregation
Zhen 90g@hdframi Denan)s XusPoed 2t (feonk divmigeu)g i 3P (@HonYShanxi), Qi-Huang
47x%Li ao- Dou 1% X ( He- Fen.lg 41 xJi-Yu 58)], 100 plants in
(from Shagdong)Heddou 3 dhomepalul.i Biybridiration wiseCandheted botysen pairs of the
above v 2. tiBreedi ng of colony varieties, cultivars of soybean
aﬂf Thterials of the experinment Intensified breeding of
, hi gh- qual i and conprehensi ve-character-chosen
B)EXpe%glft%ﬁP%‘Lh?‘S%el' ow 5 are the parental lines of crosses.
Ji-Yu 35 and Ji-lin 20 (from Liaoning ), Hei-Nong 46
meéiﬁﬁthybé‘ﬁ&ﬁ%u 24 (from Heil ongjiang), Cang-Dou 5 and
. Wi-Xing | (from Hebei), Yu-Dou 29 and Zhen 90007 (from _
Ji-Yia ndRyIn-- By Zhen( 190807 FKadtpuu)12; JITALM 288Caig-Pou 5; Yu-Dou

| : Shanxi ),. Q -Huang . (from Shandong), He-Dou 3 (from
7 ZQXHe’DﬂHﬁuﬁ)e.'N?-‘ﬁﬂq"ﬁ\%%m&ﬁ; bieng-¢ wagdfen pairs of

.. the dabove varieties. 10 B) Experinental nethods The
Thersepeudagy Bybmiflizationon:  Ji - Yu' 35xJin-Yi 30: Zhen
Q7xXu-Dou 12; Jl-Lin 20xCang-Dou 5; Yu-Dou

. ....900
(Ji-Yu 35xJin-Yi 30) Fyx(Zhen 90007xXu-Dou 12) Fy, 50 seeds were collected.

(JI-Lin 20xCang-Dou 5) F1x(Yu-Dou 29xHe-Dou 3) F, 50 seeds were collected.
(I_{eaNong 46 XWu~Xing 1) Fyx(Feng-Shou 245<Qi~Huang.29) Fy, 50 see‘ds were collected.
The tertiary hybridiiat’ion:
[(Ji-Yu 35xJin-Yi . 30) Fyx(Zhen. 90007xXu-Dou 12) Fy] FIX{ [(JI-Lin 20xCang-Dou 5)
fF;#(Yu—Dou 29xHe-Dou 3) Fi] Fi—-male 1+ {(He-Nong 46xWu-Xing 1) Fix(Feng-Shou

24xQi-Huang 29)F] Fy-—-male 2}

" Note: in the above notations, the female is placed in front and the male in back.

For the tertiary hybridization, the individual plants of each female parent were pollinated
with the mixed pollens of male 1 and male 2, and 4 to 5 hybrid seeds were acquired from each
plant. A total of 220 hybrids were obtained from 50 female plants, One selfed plant was -

retained for each hybrid in the_sqbsequent generations up to ﬂi@ 6" generatib'n when a stable

. ‘population with a wide genetic background was ‘produced. . Then each of the plant lines was"
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| 22%. In this experiment,

29xHe-Dou 3; He-Nong 46xWi- Xing . 1; Feng-Shou

24xQ - Huang 29. The secondary hybridization: 15 (Ji-Yu
35xJin-Yi 30) Fix(zZhen 90007xXu-Dou 12) Ft, 50 seeds
were collected. (JI-Lin 20xCang-Dou 5) Fi x(Yu-Dou

[ I e - Non .
grown. SRSt Ohcharion B TEAETAbEES 68 0 E hB0 b DGR plant heigh
were inPE@gatedas Qedo! i | IqhkipRLh@Pi i

[ (Jlg- Yu 35xJi n?@‘?bﬁgtolfneé?ﬁfﬂzﬁ%tﬁ%%gﬁ%% h%é‘éﬂtl"%? lant height were
merged Rhto{ 4 dduplionbet0mean golbBy vaiety 2 0IfFth¥ (c¥loniPoMas2@itiHendable, a routine
3) F1] Fi---male 1+ .[(He-Nong 46xWi- Xi ng 1)
roguingfox{drenperBirmed uadXiQbeddnangalsl® phd hniform. - -Innsthk ke bllbay varieties
in_the above notations, the female is placed in front
of JTL Jild ek Thauveere dlepelencd, pod theie erewthi durgtion brd glantthieight are listed
_the individual plants of each female parent were
below: 61| inated 25 with the nixed pollens of nal e | and
le 2, anoii4 to 5 hybri.d seeds were acquired from
Codeach  fSiramth dygation toymagprityAd) hy b Plaat (@B} ai ned from
JT150 femal e pl ant]? One sel fed plant V\@% retained for
““"each hybrid in ﬁe subsequent generat’ions up to the
yT26th generation qygen a stable popul atgon with a wide
geneti c background was produced. Then each of the
Jr3pl ant lines wag3523. grown separatelyip9r observation
of their stability, and their growh duration and
pl ant height were investigated as well. The pl ant
lines wwth the same grow h duration and plant height -

A AED el 0 becone a colony variety.
© %?gtgﬁe col o ghl\%g%ag?ﬂ%or{{st abl e, a routine roguing |
: rfo nt,Ll it becane stable and yniform
o e e ML Tt s S80SO Bo R Bl o e
ding HabRs, AG¥RHPREA o Al ' Some of
poding 38 YSRGS e AR B P Bk Some o
their chai®dtetisticy atetbhoWhndn tTablei 4N L dve Fugh Fitlcohfent B7a miafdbr WA factor for
to JT3 135 105 C) Results of the experinenta ' S
conventiapgl vartienof Sdyboagandcthe €t cogtano ds betwebn @0%-A 260! aivit soybean
varieties were devel oped according to the "podding .

varietiesha b the, brgeding perded, avew fewercbrpeding lines gve ofat icomtiont ofuksigher than

i nes of  the ,?olony. Sone of . e
-colony varieties, accounting for 58% of the total, had a fat content .

of higher than 22% and the highesf one had a fat content of up to 24%. In comparison to )

conventional breeding methods, this new strategy greatly increased the probability of obtaining - -

high-quality varieties. The uniformitj of colony varieties could be basically fulfilled thro'ugﬁ
selection on computer. Their peculiarity and uniformity depended on the accuracy of -
measurement and the allowed extent of variation, and so they could be artificially controlled.

They just needed proper selection and removal of those obviously rogue plants. As 'theyl

belong to a self-pollinating plant, their stability would remain steady during multiplication.

- Table 4 Characterization of colony varieties of soybean

Code Rough fat | Increase over Il’llantht  Growth | Podding |
‘ content (%) | ~control (%) | (?:li) duration (d) {  habit

24
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15 their
rough fat content

conventi onal

is between 20% 21% f or

is a major
vari eties of soybean,
nost soybean

characteristics are shown in Table 4. Low

limting factor for

and the fat content
varieties.
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. 1. Hybridization design

A) Experimental materials
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571

6 pa:enta1 lines of different origins were adopted in the experiment: 'Y‘mgQShi-Da-Hong;
Fen-Hong D-80, Bo-Yu 368, Bo-Yu 367, Jin-Xiang-Fan-Zao, Jin-Xiang-Fan-Bao. '

B) Experimental methods

Hybridization: Ying-Shi-Da-HongxFen-Hong D-80, 10 plants in the F, segregation generation

(1) 2 original parental lines of the female group: Ying-Shi-Da-Hong, Fen-Hong D-80

formed the femzile group; Bo-Yu 368xBo-Yu 367, Jin-Xiang-Fan-ZaoxJin-Xiang-Fan-Bao, 1000

individual plants of hybrids formed the male group, and they were hybridized sepatately with

2 3 'origi-nal parental lines: of  female group: Bo-Yu 367, -}in-Xiang-Fan-Zao;

‘the female group.

- Jin-Xiang-Fan-Bao.,

Hybridization: (Bo-Yu 367xJin-Xiang-Fan-Zao)x Jin-Xiang-Fan-Bao, 2000 plants in the -

25
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1. Hybridization design A) Experinmental materials 5 6
parental lines of different origins were adopted in

t he experinent: Ying-Shi-Da-Hong, Fen-Hong D 80,

Bo- Yu 368, Bo Yu 367, Jin-Xi ang-Fan- Zao,

segregalioﬂ Eéqu]ég Dar en%ﬁ‘ﬁZl fg%%% (?I{P{’ E@%%%hﬁﬂgngﬁ gﬁgéﬁ(‘}'h é) *(Bo-Yu
367xJ 1%%%@‘ a‘n% Eg(;)( glﬁlﬂ; l}bﬁ'ﬁléws&@g%gn%%&{mq on%xﬁnet%%e mgle group.

segregatlon generation 10 fornmed the femal e group;
Bo- Yu 368xBo- Yu 367,

F B 1000 di vi dual

2 B o R AR MhATEOREI% " or oup, and they wer e
at el th the female gro 2) 3
A)Mat%?&grgbtﬁdé%g%aﬁg%flg Ilﬁe\gI of female groupg ngYu(SZW

Intl%b/hf!gfrif%@dlﬁx;ég%xl %‘Bf ﬁ%@'—q M‘aﬁﬁ @&gplF RhsR shatadter-chosen varieties: Below

are the paréxl line§ GM@odsae- Zﬁa@-?én? W%ﬁ%ﬁQBEﬁiﬁgE F%n gﬁg Q)foﬁk_aﬁ&n% 704 (ﬁomr 7

In the 25 segregation generatio
Heilongjieng)p,; Fir-QénMdortaD- 80X Bro¥y 868nxk( BY¥u¥un-Qie 1 (from Henan),
367xJi n- Xi ang- Fan- Zao)], 100 plants in the sSegregation

Fan-Qiegéhmaeaty @ﬁﬁ'%fm),tzmmﬂaeugrmg-zw Hegedh 18, Hong-Za 10 (from
Chin o‘gonyvrletles cultivars of tomato 5 A) Materials
ese gerricniinial Srieapes).flirdineelui-Bao, dankQighXigbed 31 Een-Hong,
and i ve-character-chosen varieties: Below ,
D-80 (gm0 tﬁ?{?@ﬁf gﬁ'&’&ﬁ‘@ L ¥ag pondugted bgtwepn pairs af the abpyeyarieties,
Fan Q e-Dong- Nong 704 (from
B)EXPCF’IETCJF%E& Fan- Q e- Mao- Fen 802 (from Shaanxi),
F I (from Henan), Fan-Q e-Zhong-Su 5(from
Therﬁ‘é}ﬁﬂ)ﬂg@ﬁeﬂg Za 11, Zhong-Za 9, Hong-Za 18, Hong- Za
10.(from 10 Chi nese Acaderry of Agricultural Sciences), .
JinyXiang %ﬁﬁ‘gBWhBa&ZaFdrﬁ; Fa-Qie-Kefes, 3 7em-Qprghorp-80 5; Jia-Fen
17xE bé &8 er §§ }-%bl‘l di zati on_was conduct ed
A0 WEBe Bgr 4o fYurkipe-Qisol i apzpng De80; E?nﬁinér&XFeer-Mao-Fen
rst hybridization:
802; Hoﬂ?k@?ﬂang@% %aonhong Za 11; Fan-Q e-Xi - Fen. :
3xFan hong- Su 5; Jia-Fen 15 17xFan-Q e-Dong- Nong :
The]ﬁeﬁf %%E%%‘%Z%m PxFen- Hong D-80; Hong- Za -
(Jm-)ﬁang-lganaﬁa&ﬂong- Fen _802; Hong-Za 10xZhong-Za 9.

were collected.

" (Jia-Fen 1-7><Fan—Qie-Dogg—Nong 704) Fix(Yu-Fan-Qie 1xFen-Hong D-SO) Fyi, 50 seeds ‘were.

collected.

(Hong-Za 18xFan-Qie-Mao-Fen 802) F1><(Hopg-Za 10xZhong-Za 9) F;, 50 seedé were

~ collected.

Theh tertiary hybridization:

[(in-Xiang-Fan-BaoxZhong-Za 11) Fyx(Fan-Qie-Xi-Fen 3XFan“Qii—3-Zhdng,Su. 5 B

.F1><{[(J."1a-Fcn 17xFan-Qie-Dong-Nong 704) F; X(Yu-Fan—Qie' IXFen-Hong D-80) Fl] Fj---male

1+ [(Hong-Za 18xFan-Qie-Mao-Fen 802) FIX(Hong—Za 10xZhong-Za 9) Fl] F;~-—ma1e 2}

Note: in the above notatlons the female is placed in front and the male in back

11) Fx(Fan-Qie-Xi-Fen 3xFan-Qie-Zhong-Su 5) F;, 50 seeds -
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The secondary hybridi zati on:

(Ji n- Xi ang- Fan- BaoxZhong-Za 11) Fi x(Fan-Q e- Xi - Fen
3xFan- Q e- Zhong-Su 5) F1, 50 seeds were collected. 20
(Ji a- Fen 17xFan- Q e- Dong- Nong 704)

FI x( Yu- Fan-Q e. | xFen-Hong D-80) F1, 50 seeds were

coI | ected. (Hong-Za 18xFan-Q e- Mao- Fen 802)

For EI'@I t#ag@pg a%g ﬁgé(t{%gr ihge T 1v9ﬁip6r%{§ptg2{flseg§t9 ?gg\l\aﬁcr: %Mént were pollinated
with the %X%gﬂgoée&n%rg%% %nﬁg 2%41} (l}]y%)g(l Eggdsteer_eécE[uFi?e% from each
plant. Ag&sfzg;atﬁ‘l:%S Fy?i’ﬁng@ Q:b@l@fi@i fﬁ (Sﬁufegﬁtﬂi g E g@-@ @ﬂﬂ%ssed plant

- was retaifé¥br Edck(Hyerig i thel SA¥LGOAH 'géﬁerﬁtlorﬁ t5the 6"MBdRration when a stable

Note: in the above notations, the female is pl aced
. populatioh rwith aaride {gepetivebazkzroubd eas Fhodured.t HEhdnegdchaif\the plant lmes was
hybri di zation, the individual plants of eath fenale
grown Semﬁwéh't fomb@rwéionm sheatistabilityn and?@e misap weglt|of rﬂsemmdrmdml fruit,
and nmal e, 2, 4 to 5 hybrid,seeds were acquir

fruit 001% .g&fwteééewﬁomaa 1P Ahesbfa‘we%fm‘zesfsgqﬁ%%\u@ -wekhe lamtdmeamh the

same indivleR8] Rl TR gl rac R st SEREL SRR dpik g roup o
become aléBlo%@ vhil .6t f}'tﬂ@ R%{g@gsm&ﬁk 1& %%BJI& Bg@“k%hﬁﬁr& é)gﬁformed

e gene roun
-until it beeamte @ebw éﬂimhfd?ﬁﬁ & Sotald mﬁe@ cél%ﬁ?’vﬁttl&ie‘é dJrom1, JT2 and JT3 were
observation of their stability, and the mean Wweight o
developed, had theirgowitddightid atidtplanttheight areois&d bevawt h duration
and plant height were investigated as well. The plant
Codel i nes wi vdamtmlmedureﬁme?1 dyndi vi dual pfanthdighgtat , growth
duration and. plant height were nerged into one group
JT1 to .10 beconelaScol ony variety. |f $he col ony was
still unstabl e, a routine roguing coul d be perforned
JT2 until it becadd8stable and uniform78n total, three
‘ colony varieties of JTI, JT2 and JT3 were deveIOped,
JI3 and their gro%ﬁi duration and pIant“Hbight are |isted
bel ow. Code G owth duration (d) Plant height (cm JT1
125 97 15 JT2 108 78 JT3 135 105 C) Results of the

experimental application
C) Results of the experimenta! application

Through screening and sorting, 12 colony vanctxes were developed according to the

mdlwdual-ﬁ'ult weight, fruit color and plant helght of individual lines of the colony (The

' parental lines with red or. yellow fruit could be mixed intentionally to form multi-color tomatos

as well, so that its price would be commercially enhanced). Some of the characteristics are

25

shown in Table 5. Low yield with medium individual-fruit weight is a major limiting factor for

- the conventional varieties of tomato, and the individual-fruit weight is between 100-200g and
- the total yiéld is below 5__(_}_001{g/t.5671112 for most varieties. In this experiment, the lines of high

individual-plant yield with individual-fruit weights of more than 150g were chosen, and 11 lines -
were developed.  Among them, 7 lines had individual-fruit weights of more than 200g (the

_'nliighest one had weight of more than 300g and was equivalent to 7000Kg/ 6671:12).-'. In |
. comparison to conventional breeding methods, this new strategy greatly increased- the. -

27
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Thr ough screening and sorting, 12 colony varieties

wer e devel oped according to the 20 individual-fruit

wei ght, fruit color and plant height of individua

lines of the colony (The parental lines with red or
probabi§! boWoiainihd tﬁét“#riél&’%aﬂi@t?&@.d THY %Hffhﬂﬁ‘i%! lo¥ Jo?or%ro{rmet'es could be

multi-color tomatos as well, so that “its price Woul d
basicallp dulfidieteiough kyleahaste eshhputSO M hefr Jebflifif A8 tifofhitF Qepended

are shown in Table 5. Low yield with nmedi um
on the pepgirary defamedsuginenieing Hthe iaflowedreiktent lof vatiatigh, faadtsor thepreould be

e conventional varieties of tomato, and the

. . 1D | r
, art_lﬁmhﬁ grytrelisd: - Tpay jushbpesdsd prepep selpetion A0EROY! oftiogGoliviens rogue

| yield,i . K g for varieti es.

plants. 43 By BG40 B lcpolimBing e, ORaghIic would remain Scady during

-l ndi vidual -plant yield with individual -fruit weights
mumphg%l%r?bre than 1509 were chosen, and 11 lineg were
devel oped.. Anong them 7 lines had individual-fruit
wei ghts of nore than 200g (the highest one had wei ght
of nore tfqg 3088 and was, equi val ent tq 7000Kg/ .667m) .
In  conpat1Ben’ t-Baxasterization of colgpy ¥arigtes,efisepbean ¢ hi s
new stfate great ”

o@t%c?e' nfA iV-l(iL%P- bt

=y

Yo T eurthie g7 probabrtityof—y 7
| @%%’%F%fires. P niGewtht y] of .. -
col ony]| var.. ¢ oGP YR8 si'c'?%j;;ﬁl f dufdtiohed ?HF'o??é‘?f
selecttof t el o ity and .‘ IR
JTFGDrim ty dgpended on-4sne accuygrey}of {mpasur emag;nk L
and the allowed extent of varijjation,{and so tHey could |
rtificiglly contr ed. They,d ugt n ed jpropex
ng%%t on ?r?g rempval o lst hos¢ o%‘\’/di oys rg%e_a pl g‘ﬁ'{i(s '

\ ey bel,grg tol|a self-pollilnati.ng]pla tHeir
gf%(g?l- ty \,\23§| d remai n+sﬁ02ady du&;ﬁng rru{%q'pl ilcat Pk,
- ég{)b}%g D! %@racte rzatTon of qotony yarrerresjof—

ain A I ncfease ©¥er PllanP4Cofle 120 - pink
Tndirvijguat=frort—tomonfruor-t—het-ght - Sowt-h—Frtt-t——
B3QT | wei 188 weight (cnd JTFQ WBS |45 1300 136 ppink

IR 266—+6—+08—140—pi-nk—ITFHAB—240++40--86.— 150 pi nk

- DTG j202 48094 1PR0 piwigo JTFQ6 898 |2 108 13(Q pidHaeil
JTEQ 1160 -40 84 D8 verneil ' -

JTFQ7 | - 205 +5 79 | 18 | pink
JTFQS | 217 17 | 7 | 10 vormeil |
JTFQ9 214 +14 | 6 | 128  vermeil
JTFQI0 164 | =36 64 125 vermeil
| JTFQ11 313 +113 59 125 pinic

- ‘Exaiiiple 6-—Rape

1. Hybridization design
A) Experimental materials

6 pérel‘_lta.l lines of different origins were utilized in the .e}{péﬁment H9901,Hua~Za 6,

Hua-Za 4, Hua-Za 3, Hua-You (Shuan) 3, Hua-You (Shuan) 4.
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- segregatiqupgeastatips formedihe

JTFQ7 205 +5 79 108 pink. JTF@ 217 +17 74 .110
vernmeil JTFQ 214 +14 69 128 verneil JTFQLO 164 - 36
64 125 verneil JTFQL1 313 +113 59 125 pink 10
Exanpl e 6---Rape 1. Hybridi zation design A)

B) Experni@f4liA8ASAR| materials 6 parental lines of different
origins were utilized in the experinent: H9901, Hua-Za

(02 ore Sy oy QAR I PR o v
B R 8, e o v

e 01 58000580813 50V 5B ORARYE, 1) i

plants of ﬁybﬁdm&nmed“thﬁ Rl grobp,Rindnthéy Verd Witridisedf @bl Wﬁh the female -
mal e group, and they were hybrl di zed separ ately W t

group. the female group. (2) 3 original parental I|ines of
the femal e group: Hua-Za 3, Hua- You (ShuanT 3, Hua- You
(2) 3 origiShlupantdl lihydbof dhe finhala grups IR 73 X3 UHdna b (Shusa) )3, Hua-You
3) xHua- You (Shuan) 4, 2000 plants in the 10
(Shuan) 4segr egat i on generation forned the female group;
[ (HO901 xHua-Za 6) x(Hua-Za 4xHua-Za 3)], 100 plants
Hybridizationt (faas&y3 dijed-You (Sjens)y 3)pdthia-Your (Shdar)l#e 2000 Plagits Ol the
2. Breedi ng of colony varieties, cultivars of rape A)
ﬁwpi? mm [(H89¢ InttbnsZd OedFhastaddrijuela 3)),
erucil, aci d-cont

100 plamgt‘b"&E? ﬁ%‘?ﬂé‘?‘ﬁ?’égﬁf’é‘f‘%’tfg Eilg@é’f‘?le @KUt | es: Bel ow are
the parental |ines of crosses. 4 varieties of Mercury,
Neptune, Castor and R-588 with a high erucil acid
content of nore than 53% introduced from Canada );

2. Breading o colonytvasigliew qultivarnolisae; two ° dual - hi gh'
varieties in China S87-2127 and 587-2365; three

A) Materials of the expefiment

Intensified breeding of high-erucil acid-content and cominrehensive—character—chosen
varieties: Below are the parental lines of crosses. 4 varieties of Mercury, Neptune, Castor and
R-588 with a hlgh erucil acid content of more than 53% (introduced from Canada ); indoré
(introduced from USA); two ‘dual-high’ varieties in China S87-2127 and 887-2365; three
high-linoleic acid and high linolenic acid varieties in China, Zhong-You 821 ( by Oil plants
Research Institue, Chinese Academy of Agricultural Sciences), Ning-You 7 ( by Jiangsu
Academy of Agricultural Sciences), Wang-You .17 (from Hubei); Low-thioglycoside Vzi_riety
Wan-You 6 (by Anhui Academy of Agricultural Sciences); introduced ‘dual-high’ variety
Gotarshiji. Hybridization was conducted between palrs of the above varieties,

B) Experimental methods

The first hybridization:

Mercury><S87-2127 NeptuneXS87-2365 CastorXZhong-You 821; IndoreXng-You 7; |
GotarshijixWang-You 17; R-588 XWan-You 6. “
The secondary hybudlzanon |

' (MercuryXSS7-2127) X(NepnmeXS87-2365), 50 seeds were collected

.29
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grown sgparggly @Sﬁr‘fg@%p

hi gh-1inoleic acid and high Iinolenic acid varieties
in China, Zhong-You 821 (by G| plants 20 Research
Institue, Chinese Acadeny of Agricultural Sciences),
Ni ng- You 7 ( by Jiangsu Acadeny of Agricul tura

(Castol3 B Fob g PO R e SRR SO g ol ural
(GotariLAGEENbp 475 LEESEE I Bh of e bk eliested e abbve
Th e FRPPEAEr curywS67- 2127 Nept unexSe7- 2365:
[(Merc%?&?@ﬁ?%@%’sz# ”%é&%&%&%&émmgedmmng-you
ol SRS TR e, <
50, seeds were coIIected

Note: b 5 e 1 lag ol ok Yy Buksceds

‘were collected- The tertiary hybridization: [(Mercury
xS87-2127) x( Nept unexS87- 2365) ] x{[ (Cast or xZhong- You821)

Fo? (lg){lgt?e{xﬁ )ﬁj%ﬁ Ygé*%ﬁe %l} g(ltaga _pléag]égl(&@ﬁao%fgmgh parentgyere pollinated :

it 8 1 URICDSNE B 24P TS e LRSS o

|nfrot an

plant. Ayéial o 2381 8bridt Reerk MMMALUAbPERTES, f%l‘iﬁtggn ﬁéfglaﬁeq glant was

parent were pollinated wth the m xe

retained foxredchvhlybri in dndsubséqueht pylkatibng d@%@f&hbﬁ Qvhen a stable‘
fromeach 10. plant. A total of 2 hybrl wer e

 populatignt with @dwideogangtc fhedledreuns] wms prodeed.sEldnechoh| fthe Wit lines was

retai ned for each hgbrld in the subsequent generations
fhedmstabilify, and tthait growsbplurationcmd plant helght |

was produced. Then each

were mx\;%sﬁgzhtgd émf gv%{l Qme\Eg ‘g‘}%&ﬁd%"@ﬁagfﬁm guxpgon and plant height were

nd t.h
merged g{i}r%at Fg&ndp and %Cr’é{r%f ag rhglﬁc’g tvar\fby dt %?ﬁ/‘é‘t%lf’g I &Yagd*%ys%hle: a routine .
rogungBﬂdﬂJe@i&Efoiﬁl&PﬁntW it Bechhe ség ar r\ﬂﬁ‘foﬁndﬂlr G{a ef @gr%m(yi varieties of

pl ant hei ght were 15 nerge 0 a group eCco

JT1, JTZaid I3 wereidevdlopdd, ahd theiQPréwih Mastici ddd pMR%PgE& fre 1Rted below:

routine roguing could be perforned unt | ecane
Codest abl e @gwupaﬁrgﬁgﬁ hn total, F C@H@H‘? varieties

of JTI, JT2 and JT vvere deve ope an heir growh
JTl duration an@3pl ant height are |isteg bel ow. Code

Grovvth duration (d) Pl ant height (cm -
239 - 164

T3 243 169

C) Results of the experiroentai appiication

After being stable through self-crossing, all individual lines were plantcdﬂ m the
experimental field of Changjiang University in the Hubei province of China, and their dates of.
bolting and matu;ity, plant height at bolting and matuﬁng stages and individual-plant yield were
investigated, Through screening and sorting by computer 12 colony varieties were developed - }

'accordmg to the mdw:ndual—plant yields of mdlwdual lmes of the colony (those lines w1th' |

mdlwdual-plant yleld of Iess than 30g were elumnated) Some of thelr charactensucs are: .
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JTI 234 158 20 JT2 239 164 JT3 243 169 C) Results of
the experinental application After being stable
through self-crossing, all individual |ines were::..
planted in the 25 experinmental field of Changjiang: -
h ML &t ' ovince of. China, and their ...
Shown Bt esé 35} y%qoﬁlte#r %ergﬁfé%?cﬁ"r?twjow%w% ﬂEiSEIﬁFt“H’P’ ek yields were
enhancel @tdatif o g 1184 (MLEARRL 3G kb B i 8l
wer e ?i nvesti gat ed. 'I!h%ough crgeﬁ%thg%g{}gglr@?#g%eﬁ Such
big an invoegserireyicldlRas sdldoiy syar fréhi RavHRIAaIBEEAiIAP S rape.  The uniformi
according to the individual-plant yiel dsl g‘f i%pgi Vi d.ezlljlm ormity
of colony vamaetieg fcowldde besioally ful filbeslehiaupk selattidn on computer.
d fl ndi vi.dual -pl ant yield of l|ess than 30g were .
and unitggmify depeadsd omdpeacshracy of megsuremeneandsthe edlomed ex@fit of variation,
shown,in Tahl e . 6. As ey.were taken for a nmjor
and so dgc iid B a‘?‘%ﬁ?&‘? iCBH'fmli‘%ei hgy &4 giegdsrlepropgisaleetion and removal of
those ob% I ] 8 hLines {gccounti for 67% exceeding
ose obo8Y rhpudbibdls. S FGR B R sRlon s PP ESREPR and has o
self-seedydefiind MRSofSAMAGHAS ' : i | eeding. o -
1 R IbAURLR0N, LRI 0T B e hort i

rape. The uniformty varreties c

,\:I‘hei'r peculiarity

“during theasiutdplicatibml fAfiére gu}iiﬁwaﬁuﬁ fhnaek@&&énaﬂo@_%ggﬂg géogﬁgd- planting of

Their peculiarity and unifornmity depende
breeder’satankrseeds, tfe cobmyumeintiay coahtbd haltaliee Wdhex k&, of
variation, . and so they could be artificially -
controll ed. They just needed proper selection and
removal of those obviously rogue plants. As rape

bel ongs t orIé 6 EAeRtefs AT m&&ﬂ}aﬁéﬁ]&m@'&% and has
~ a self-seed-setting rate of -nore’than 80% thei r _

Code St ab| Kidding enaid ‘.un(:ﬂiﬁd}&%%o Lhe shqrt. term
_ duriwgthegmltigl?glcaHOn. t ?I%Jlfrifig{[%aéln and .
rej uydatat i on |tdarequgl) | ate@ed Phapht NGt finditiual-plant
breefder' s stqck seeds thg col nyfg&ari e iesI ccl)lﬂ}llga%e
nul tfnidedd fqr their seeds. TabheatGritghal gedle(d)zati on
of cplony vardieties of rape Cpde Seedipg Bolting
Mat ufi ng Pl ant Mean dhte date {fem) dat'¢ (md) height. -
at— T viduat=ptant M-e—rratH- el d—{g)—{-cm)
JITYCUTYQ10%98 18 001223 05- PES-067 38467 JTYCR389518 01-2§
058736535+ 84—3F¥B-09--18 04-27 05-10 169 34 18
ITYC2 | 09-18 - 0126 | 0507 165 35.84 T
JTYC3 | 09-18 0127 | 05-10 169 | 34.18
JIYC4 {0918 {0120 |o05-11  |172 | 4408
|TYes o918 o201 o513 172 39.10
| ITYC6 09-18 02-03  |o5-14  [173 {44.38
ITYCT7 09-18 . 02-10 05-18 | 175 44,11
JITYes  foo18 e21s  [osas 169|401
JTYC9 09-18 | 02-16 | 05-18 167 31.44
JTYC10 | 09-18 0217 0519  |156  |3041
| JTYC11. ] 09-18 02-18 colosa19 0 154 3201 1
faryciz  Joo-18 |o219  fos21  [1e2 13402
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. Fi-Mian 21 and Ji 668 from Hebei; Su-Mian 12 from Jiangsu and Chuan-Maa 239 from Sichuan. .

JTYCA 09-18 01-29 05-11 172 44.08 JTYCS5 09-18 02-01
05-13 172 39.10 JTYC6 09-18 02-03 05-14 173 44. 38
JTYC7 09-18. 02-10 05-18 175 44.11 JTYC8 09-18 ,
02-15 05-18.169._40_31 TYC9 09-18 02-16 05-18_167
Zhodg-¥h | JTYCLO0 (9-18 02-17 05-19 {56 30.11] JTYC1
09- 18 [0®-18 057 992254 3Ppis JITYCigs 09- 18 9149 05-21
821162 34: 02 31 ¥hong- You 09-18 01} 22 05-15} 165 34. 15
821 .Exanple Z-4i-Cotton 1. Hybridizatjion design A)
Experimental materials 5 6 parental lines of different
origins were utilized in the experinent:
Example0@olban- Suo 24,  Zhong- M an-Suo 35, Zhong- M an- Suo
36, Zhong-M an-Suo 19; Yu-M an 19, Han-Dan 284. B)
1. Hybftipstiondesigal nmet hods (1) 2 original parental |ines of
the femal e group: Zhong-M an-Suo 24, Zhong-M an- Suo 35
A) Expefipentd] materials: Zhong- M an- Suo 24xZhong- M an-Suo 35, 10
plants in the F2 segregation 10 generation forned the

6 RS RN RRHE Zne i 0 24,

" Zhong-hiii-8ds 35 07K 1l S 35, %_81#@41?@%5*1@3/%& 19, Hap-Dan 284.

hybri di zed separately w'th e group

B) Exp@ih&ithihedgjent al lines of the femal e group:
Zhong- M an- Suo 19, Yu-M an 19, Han-Dan .284. 15

‘ L di zat bon - Spo 19xYu- Han-Dan, .
2 o o BB SR RN s
. 1 he f epal - - M.an=Suo, 35xZhqng- M an- S -
L LT NG T R A —
generatioh fotRGH @t i PRGIR! Zﬂéh.gf-lgﬁﬁfﬁgué r3%>&%|0§g--1\/ﬁzm—Suo 19, Yu-Mian
19xHan-Dan 284, 100 individual plants of hybrids formed the male group, and they were

hybridized separately with the female group.

. (2) 3 original parental lines of the female group: Zhong-Mian-Suo 19, Yu-Mian 19, Han-Dan |

284.

Hybridization: (Zhong-Mian-Suo 19xYu-Mian 19)xHan-Dan 284, 200 plants in the segregation - |

.generation formed the female group; [(Zhong-Mian-Suo 35xZhong-Mian-Suo  36).
- %(Zhong-Mian-Suo 19xYu-Mian 19)], 100 plants in the segregation generation formed the male

group.

2. Breeding of colony varieties, cultivars of cotton

A) Materials of the experiment

Intensified breeding of comprehensive-character-chosen. varieties: Below are the parental

- lines of crosses. Zhong-Mian-Suo 38, Zhong-Mian-Suo 23, .Zhong-Mién—Suo 27,- -
- Zhong-Mian-Suo 29 from Cotton Research Institute, Chinese Academy of Agﬂculﬁzral Sciéncés;,

E-Kang-Mian 7 and E-Kang-Mian 3 from Hubei; Yo-Mian 12 and Yu-Zao 275 from Henan:
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group 20 2. Breeding of colony varieties, cultivars of
cotton A) Mterials of the experinent Intensified
breedi ng of conprehensive-character-chosen _varieties:
Bel ow are the..garental |ines of crosses.
.. Zhong- M an- 8, Zhong-M an- Sug 2 Zhong- M an- Suo
Hybridiza§ 38 W o it Adecn T8 BT W 01 Barlsnear o 1 et tute,
.Chi nese .Agadeny of Agricultural Sciences;, 25.-
B)ExPer‘E‘-eRg'ﬁﬁl-em"gﬁ 7 and E-Kang-M an 3 from Hubei; Yu-Man 12
nd. Yu- Zao 275 from Henan; Ji-Man 21 and Ji 668 from
meﬁl@ﬁ@%“é?—“l@?én 12 from Jiangsu and Chuan-M an 239 from
Si chuan, 32 Hybridi zation was. conducted between %ai rs
x

. Zhoge-Mpa-Sngote Syavias iZe 4-Miggy 2 157 e08; dibrpgMiga e ds > Fisang-Mian

. fir ybridization: Zhong:- M an- S 8XSu- \n 2 .
3 Yozay R Bingb ARy o8 2Rt i AP, 12 Zfine Mian-Suo
' Ve 0 275xE-Kang-M an 7; Zhong-M an-Suo 27xYu-M an
29xChuar§%12f§%ﬁg_M an-Suo 29xChuan-M an 239 - The secondary
hybri.di zat i.en;.. ( Zhong- M an- Suo 38xSu-M an 12) F1
Theﬁ%/cfpgwgﬁg'ﬂ%nzﬁ "668) F1, 50 seeds were. collected.

- (nong Mo R G B S G BB ol P S0 coliged

(Zhon My i A RKAREDD PLF TG0 S ek B Bline 2D ds TAcseeds were

¢ Hecfed tertiary hybridization: [(Zhong-M an-Suo 38xSu-M an
oHected-12) F1 x(Ji-Man 21xJi 668) Fi] Flx{{(Zhong-M an-Suo

.. A5 23xE-Kang-.Va Fi.x(Yu-7ao 275xE- Kang-M an__7 I
(Zhong: Mg Sy g7 S VI (2R G SUNCRRASE-S007 A P MipD) 239) i, 50 seods
were colleble (Zhong- M an- Suo 29xChuan-M an 239) F1] Fl---nale 2}

Not'e: in the above notations, the female is placed in

front .and.the male in back. For the tertiary
The %W&‘?Q%‘?‘F%h‘{“-t he individual plants of each female

(cznong MignSy i Sbhen 23560 ik Byt 6B Bl Foa onEaian Suo.
25E-KanfB i B pIO/20 P10 e P B Rcle AR oS

27xYu-Mian 12) Fyx(Zhong-Mian-Suo 29xChuan-Mian 239) F,} F;j---male 2}

~ Note: in the above notations, the female is placed in front and the male in back.

For the tertiary hybridization, the individual plants of each female parent were pollinated
with the mixed poliens of male 1 and male 2, and 4 to 5 hybrid seeds were acquired from each
plant.. A total of 220 hybrids were obtained from 50 female plants. One -self-crossed plant

“was retained for each hybrid in the subsequent generations up to the 6™ generation when a stable

- population with a wide genetic background was produced. Then each of the plant lines was

grown separately for observation of their stability, and their growth duration and plant height _
were investigated as well.  The plant lines with the same growth duration and plant height were

merged into a group to become a colony variety. If the cQIony was still unstable, a routine -

 roguing could be performed until it became stable and uniform. In total, three colony varieties

- . of JT1, JT2 _and. ¥T3 were developed, and their growth d_i.;ration and plant height are listed -

_'_"-below:
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was retained for each hybrid in the subsequent
generations up to the 6s generation when a stable
popul ation with a wi de genetic background was
: produced. Then each of the plant [ines was grown

epar at el ghbseryation of their, st ty, and

COfehel r grov&oﬁ’&é a??logx(%and pl ant iiﬁzg}t %EZ)LC

JT1i hvesti gat ed aqlwell The pl ant I|ne§SMAth the sanme
growm h duration and plant height were nerged into a

JT29roup to beconmg2a colony variety. |fghhe col ony was
still unstable, a routine roguing could be perforned

JT3until it becam#3Stable and uniform 1bo total, three
colony varieties of JTlI, JT2 and fT3 were devel oped,
and their growh duration and plant height are |isted
bel ow. 33 Code Gowth duration (d) Plant height (cm

C) ResullI3f thé @xfifimelEA apglicalBn JT3 135 100 5 C) Results of
t he experinental application Through screening and

| Thioash bdreenirearklod v ar & o1
PUER WGoninRISoig, ¥ BebRhy Rarilisy A UBARRA REGAIRY Blhe growdh

- duration} plant dieighn cindi yleldl il ©ie Sofofndividuat AirRB Yof ﬁ@”@ol@ J"t Binfie of their

- characteristics are shown in Table 7. Lowyield is a°
characteristicsrare shown inglabbecT.or Léwryidldés o omyjcerlinviting fadtor for the conventlonai

\k/?%rletles of cotton, and the ginned cotto o yield is
varietiesf |cgifpmo argd tsginped epttanpgeldiia below K glpelm sl mast vaidties and few

varities Y€ ik bitoRLnBR 15 Eﬁqgn&hﬁ'hrse s ﬂ{éwﬁ@fog Y2 s ding lines
s o, BT i S Bt

cotton yiSRINF RGE Wik /68, 'aﬂ(?oﬁtf flfér it J{ at fh %g/g%@&t hi s I’Ecnnp::lrlson

conparison: to convent i on I ng net new

to convehtivRileBiceding ainkthollS)CIRATRY EhfePf QMY idctefdbd kRe probability of
obtaining high-yield varieties. The uniformty of the

- obtaining: bighryieMavaridtiees CThd dnifiamiityabf thé eolohy! Vdrleties! cbhldobﬂiibally be

sel ection on conputer. Their peculiarity and
fulfilled gpegl selestionepe vauwutsn t Feeir peoliasity and unifeswitgndepeinded on the '

and the all owed extent of variation, and so they could :
accuracy pf Tagaspremenkind, thealiopved) ekt Ofwwat}qps fnd s dlaqy, 0%1‘4) be artificially
contoltof) B ROt SR s B o o R e plans.
s oSN, PP AT B At o
than 80%3 (AL stALRRP Wollld REm#AM hinkbRAriged@ ohv&M Kt fefm during multiplication. Aﬁer- a

purification and rejuvenatipn through isolated planting of breeder’s stock seeds, the colony, .

varieties could be multiplied for their seeds.

' Table 7 Charactérization of colony varieties of cotton

_ Increase over
o . o Plant height | Growth duration
Code [yield (kg/667m")] common variety ‘
- ._ N (cm) @
- (kg/66Tm")
JTMHI | 76 | —14 - | 80 | 125
- JTMH2 94 +"4_ T 88 S~ 130

34




10

15

| rovE

purification and rejuvenation through isol ated

pl anti ng of breeder's stock seeds,
varieties could be multiplied for their seeds.

t he col ony

Table 7

Characteri zation of colony varieties of cotton
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Example 8---Chilli Pepper

1. Hybridization design

A) Experimental materials

6 parental lines of different origins were utlhzed in the experiment: Zhong-hao 6,

Zhong-Jiao 5, Zhong-Jiao 11, ng—.hao 5, B Te-Zao, Ha-Jiao 3.

B) Experimental methods

'(1) 2 original parental lines of the female groupf Zhong-Jiao 6, Zhong-Jiao 5

Hybridization: Zhong-Jiao 6xZhong-Jiao 5, 1000 plants in the F, segregation generation formed
the female group; Zhong-Jiao 11xNing-Jiao 5, B Te-ZaoxHa-Jiao 3, 1000 individual p]ants'of
the hybrids formed the male group, and they were hybridized separately with the female group.

(2) 3 original parental lines.of the female group: Ning-Jiao 5, B Te-Zad_, Ha-Jiao 3

‘Hybridization: (Ning-Jiao 5xB Te-Zao)XHa-Jiao 3 2000 plants in the segregat;lonf

2000 plants in the segregailon generatlon were the male group

2 Breedmg of colony vaneues cultwars of chﬂh pepper -

‘35:

generation were the female group, [(Zhong-JlaOSXZhong-hao 11) X(ng—.hao 5xB Te—Zao)]
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(Shen-]t[garo ALX(
-(Shen—J%o X Yygrliao DF1rCpagrias

(2) 3 original parental lines of the female group:
Ni ng-Jiao 5, B Te-Zao, Ha-Jiao 3 Hybridization:

(Ni ng- Rao 5xB Te- Zao) xHa-Jiao 3, 2000 plants in the
segregati on 15 generation were the femal e. group,

A)Maﬁérégko ARaZhong-Ji ao, 11) x(Ni ng-Jiao SxB Te-Zao)],
Ia ts I'n the segregation generation were the

Irg]éﬁisg;l]elgf l?}:é&igrex% gfe' ; gﬁedgiaﬁgr QI\/Ldt %?hﬁ@ﬂen\éﬁfe c‘f‘xtata%?‘er cﬁ?&letn'v\é%re?xes Below

are thé phensil flinesl ol rce@gés) Sheh- Jﬁb@h'aﬁﬂ%ﬂeh%uﬁ}né from Liaoning; Jiang-Shu 1,
conpr ehensi ve-character-chosen varieties: Bel ow %

Tiang-$ive Spande dlang-Shine frof Jemgsseba-Youen-atida¥Uk-Aasl 1 from Guangdong;
hen Jiag 6 from Liaoning; Jiang-Shu 1, Jiang-Shu 5
Kiang-Jiag F’%‘?‘la(l@ﬂ:ljl@ Prizom Jilunegs Odu-liae $ofoth Ghehg¥ide:; BhaagTiao 10 and

. 5 Xiang-Jiao 6 and Xiang-Jiao 9 from
Zh"“gﬂrtﬁ?an}n dg“ﬂ ﬁﬁ%e%e Aeemes dysgicnlura Reinaces; Hpbridizatios was conducted.

betw the Chi nese Acadeny of Agricultural
© ecé ﬁgg{sh%%éﬁ gﬁl on was conducted between pairs
nmet hods The

' h abov varletles B) Experi nent al
B)Efogl rs %}1 % zation: 10 Shen-Ji ao 4xZhong-Ji ao 10;

%ﬁ % qu Jiao 5; Shen-Jiao 6xYue-Jiao 1, :
Tl}ﬁ gh U8R a-You 1; Jiang-Shu 1xXi ang-Ji ao 6;
%Lgﬂg% 5xZhong-Ji ao 7 The secondary hybri di zation: o
0 ongFR8 J‘Pﬁgrshgﬁxﬁ’tl g §aShgngiae 6xYee-Jirad; Xiang-Jiao - -
~ ect.ed (Shen Jl ao 6xYue-Jiao .
nga@IFi%&%gﬁj %S%M%‘iﬂ_é ét) U PiZhoge-Tigoetis wer e

ol | ected 5..(Jjang- Shu 1xXi ang Jiao 6) Fix(Jiang-Shu

Tg ﬂ{f‘ﬂ‘ﬁ%"di‘%’l@i} 50 seeds were collected The
a}ry hybri di zation: [(Shen-Jiao 4xZhong-Ji ao 10) :
ongdiagH ) Exwl%lgaﬁuséxﬁ-ilatviﬁ)(ﬁ,é@heods)veao collected. -

xYue-Jiao 1) Fix(Xi ang Jiao 9xLa-You 1) FI]
L axuak) gl e dy were collected.

Fi x(Ji ang-Shu 5xZhong-Jiao 7) F1} F, --- male 2) 20
(Jiang-Fhax b Xipng-fine 3B piHampShe buhbong-Fieo TERRL sealsplae ealldoted
front and the nmale in back. For the tertiary

Theytortiay httridizationhe i ndi vi dual plants of each female -
parent were pollinated wth the m xed pollens of nmale

[(Shen-TiamAuZhmigelizy 10y, 4(JixacSHydbVidliss ggylmw[(oﬁ&was %que-Jlao 1)
fromeach plant. A total of 220 hybri'ds were obtaine

Fix(Xiapgdinos®*kea el )pF d it is--mélee 1 se [(ianpsime ik Xappiliaas) F.x(:r;ang-Shu |

5xZhong-Jiao 7) F,] Fi---male 2} '

Note: in the above notations, the female is placed in front and the male in back.

~ For the tert:ary hybridization, the individual plants of cach female parent were pollmated
with the mixed pollens of male 1 and male 2, and 4 to 5 hybnd soeds were acquired from each

plant. A total of 220 hybnds were obtained from 50 female plants One self-orossed plant was o

retained for each hybnd in the, subsequent generations up to the 6™ generatlon when a stable.
population with a wide genetic background was produced. 'I‘hen each of the plant lmes was

grown separately for obsérvation of their stablhty and their. growth duratlon and plant helght

were mvesugated as well The plant lines w1th the same growth durat:lon, plant helght and frmt . _' o

shape were merged mto a group to become a colony vanety If the colony Was stlll unstable a -
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o éelf-érossing of lines within a colony for their énultiplication and the lines wﬂl be mlxed as - g

. required.

25 retained for each hybrid in the. subsequent
generations up to the 6t' generation when a stable.
popul ation with a wi de genetic background was
produced. Then each of the plant [ines was grown
. Loy f vat.| of ir stabilit n
routine r?ﬁté’llﬁé %é\rﬁg&teﬂn%g or a%’cf %.l‘lg]tﬂ dkggc ensbtal'hi% Ia.léi pmiforay, e%n tgtae three colony
Fatios) ti p [ AN :
varieties LT VRt | B WA vl P el P e idr D b IR hcight e
listed belg®r:ged into a group to becone a colony variety. If the
' colony was still unstable, a 36 routine roguing could
Codbe perf om@dihuikdtoni(l) became st ghkg rand: gahf orm In
total, three colony Vvarieties of JT1,” JT2 and JT3
~ JT1were devel opedi28and their growth dursgti on and pl ant
hei ght are |isted bel ow Code G owth duration (d)
JT2 Pl ant height (d& 5 In 128 57 JT25218 52 JT3 109 48
C) Results of the experinental application™0 Through
screening and ¥8rting, 10 col ony variBeties were
devel oped according to the plant heirght, fruit shape
and maturity in turn of individual l|ines of the
colony. Sone of their characteristics are shown'in

C) ResulfFaifithe &petimsnialdppligatisind caused by pests and di seases

is amjor linmting factor for the convent. onal

Thronghi setdeping aihd sbitingi 10 cplepp anrictivsdvérbeleyélepa dcsording to the plant

. general Ly around 2500Kg/667n2 for nost varieties. In
height, fruli shapepand maturity tinetuvarof wilividual dings cofdihs eendeny. \iang Bf their’
' feduced due tqo.nultiple genotypes and the selection in .
characterjsfig gre,3hewn ip chabler §.o dUnsiablg vidld Grysed thyepest; and fliggasespls a major

I g R
' ZSOOK,gI%Ggr?rfgq’of QHAE Whdiddas P Rge reP({E%nBQJ(h ey gg e&i? &8id dideases was

arison to conventi ona reeding ne hi's new

reduced dule! BUBEMpE RAblYed AT BRSERCHOEIn %’f}:ﬁp@ﬂé {didnéifRd.  As a result, the

obtai ning high-yield varieties. e uniformty

 yield of 00 .lineh vy enhancetlj esd Jolimed (accadtibagbe a0%y Hadl fitlds & more than

t hrqugh sel ection on conputer. Their peculiarity and

' 2500Kg/ahTinf or e ysighifieant eyieldn reductiomcway abgerved nfibasthe eothnt lines. In

.- .and the allowed extent of variation, and so they could
comparispip togeenventiengl | hreeding r sietheds, thisyngw stratreyd @eeagly o pasreased  the

probabilit%fetlgﬁgégm%ag*%ﬁﬁ%\ég%ﬁg{e&t g’f @i‘neélgl %:/i O'US|0¥ .cro?o%l;(evarieties_ couid 'be-_-
basicalty RFSERERRAG ph 2Rghs PR pedfindind paifprmity depended on
‘the accurdbPRIf! inbsuldRitnt! éilﬁnﬁlignalw&lagﬂéﬂt QY Sfarihdisn, SURY Go they could be

artificially controlled. They just needed proper selection and removal of those obviously rogue

- plants.  As chilli pepper belongs to a 'ﬁ:equent'—cross—pollinating plant and has a

self-seéd—setting rate of more than 80%, their stability would remain unchanged over the short

term ‘during multiplication. After purification and rejuvenation through isolated planting of
breeder’s stock seeds, the colony varieties could be multiplied for seeds. In -comparisoh io

hybrid seed production, this new strategy is obviously simple and practical. It only needs . |
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25 termduring nultiplication.

Af t er

rejuvenation through isolated planting of

purification and

breeder's

stock seeds, the colony varieties could be nultiplied
for seeds. In conparison to hybrid seed production,
this new strategy is obviously sinple and practical.
It only needs self-crossing of lines within a colony
for thei I tion an
he" ¢ equta's CBMRARoRH ehidfy vpBIEestit hifi FaPog,
varietijes of chillfj pepper I ncrease oveyf P ant Yield
G owt h | Code Fruit §pqd WCW‘%WF@ kapg it Growth
( 67 ion (dYkg)6 ho
28 29+zg%‘5 rgggfl%t‘? J@"?;%djlgr)n cﬁ%‘gﬁ’“ Vag"i%l gélgkb 7 q
JTLI3 llantern 2972 ¥ 7¢ %&ﬂé‘p“ 28 psaffpn (d)
40 125 JTLJ5 hom [2860 +360 {4 l.;L LI I(a grn 2670
446 TLI7 | a n 2348 - L16 JTLI8 '
N S os s s “38040 (bt erBane 45045 117127
J hor 2824 {324 5 Exa Ie ) Werin
C‘;r#‘ﬁé ¢ Ca e (Eraségg‘h rrpes’ﬂ‘rl >sp56 Ch neddys
jvar. gr1rs I1sen, et, Lee) I l'lyUl rdrzapion-dest on
peri neRCE Nt er 2973 6 |par ert42 | i nps 48 127
. ot Trere—tiHz di“*"‘c“:‘pm'.‘nt:
)@T&ﬁ@- ng ®ip ~ 10 Q P@MBao {40, ¥aroLu 7D THean, 125
You—Qfg—49—You-Qng 12 T4-Qng-Chi-Xih 4 B)
- BIpAs i rent aordret hads 2860 4360 44 118
JTLJ6 lantern 2670 +170 46 120
CJILY7 | lantem 2348 —152 39 116
JTLIS |  bom 2498 —2 4 118
JTLY9 |  lantern | 2446 —s4 | 45 117
JILJ10 horn 2824 +324 58 120

E_xamp!p 3—-4 Flowering Chinese Cabbage (Brassica campestris L. ssp. Chinensis var. utilisl Tsen,

- 1. Hybridization design

A)-Expephnental materials

6 parental lines of different origins were utilized in the - experiment: Xiang—Géng‘ 31,

et, Lee)

Qing-Bao 40, You-Lu 70 Tian, You-Qing 49, You-Qing 12, Te:Qing-Chi-Xin 4.

()2 ongmal parental lines of the female group: }ﬁang-Gang 31, ng—Bao 40. Hybrzdlzatlon . _
- Xlang-Gang 31><ng-Bao 40, 10 plants in the F, segregatlon generanon formed the female
BRE group, You-Lu 70 TianXYou-ng 49, Y0u~ng 12><Te—Q1ng—Ch1 ~Xin 4, 100 individual plants R

*B) Experimental methods
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70, ngﬁanﬂ%ofdéa “ErqeRAPE: Noy-Ian

(1) 2 original parental lines of the female group:

Xi ang- Gang 31, .Q ng-Bao 40. Hybridization: X ang-Gang
31xQ ng-Bao 40, 10 plants in the F2 segregation
generation forned the female group; You-Lu 70

of the HLRIS IR P o Bl ST MATE BHIRIEH iRy pdffdne fomale

group. group, and they were hybridized separately with the
femal e group (2) 3 original parental lines of the

T, 49, You-Q ng 12,
(2)30“3‘8@%31‘1@ ’ine%’ ﬁ}lﬁnq‘%lﬁgmu@r zation: (You-Q ng
49xYou-Q ng 12) x Te-Q ng-Chi-Xin 4, 2000 plants in

You-Qing 19, Yee@hgoH, iTeQigg'Chi-Aindn forned the fenal e group;
[ (Q ng-Bao 40xYou-Lu 70 Ti an) x(You Q ng 49xYou-Q ng

HybridiZfin:; (YO2 lan&%goﬂééiggd? ohE QR r@u\r}? f‘té'“ é)f()orpﬂa%%'m the
_segregati%*il deh¥@icn ?Jm‘fehgﬂgfééﬂ%e EHJu ﬁ%ﬁﬁggﬁg - Waﬁﬂ ®(You-Qing

experinment t

QXYou-Qi’I@IBE 408 iptRt iR Sdofdgn ﬁBﬂg&{bra\tﬁfn' fshh@@the lnhald Bbupe! ow
are the parent al Ilnes of Crosses and they orl g| hat e

2 B%!he?- g Jg%ggaﬂgﬁgﬁ%@ &{IQVAIESP?O\I %(gglé%lc?yp You Q ng

You- Q ng 49, Lu-Bao 70, Q ng-Bao 40 of
A)Mateﬁ}ﬁ R‘tséxdjéeen ype You-Lu 70, Chi-Xin 2, You-Q ng 50 of

Bre&h@ Y h%l)lr fi ERBlitY BRI cordbreféndivedimiicRrlhostal JaPisties: Qﬁﬂed Relow are

type. i Zati on was conducted between pairs of

the parengdidives oﬂ.&oyf&lé lafd ey . origindex fom te ﬂ@hgd@&@dﬁnceﬂl’&—(}mg@hl—
first hybridization: Te-Q ng-Chi-Xin 4xYou-Q ng :

4, Chl—XMO'l?—@drﬂ:’u@ngﬂlof Rark-@eerQypg:- BanQagpx By iSi-Guly, _Ypu-@tﬁg 49, Lu-Bao

-Bao 70xYou-Lu 70; You- %néuleSl éé):uu 19b5|0Qfé 5
ﬁﬁ | Qi S2Q8SY-®Feen type;

1—J1u—CaS{g§h%f y%l gé%ntygégﬁg!gﬁﬁa 50 A n;lé, %g%eg@mgs g the above

varieties. 40xSui -Q ng 1) Fi x(Lu-Bao 70xYou Lu 70) F1, 50 seeds
were collected. (You-Q ng 12xSi-Jiu 19)
Fi x(Si-Jiu-Cai-XinxChi-Xin 29) F1, 50 seeds were
coll ected 25. The tertiary hybridization:

. ] (Te- Qi ng- Chi - Xi n 4xYou- Q ng; 50) Fi You-Q n
B)EXPer&&@%ag@l) |:=.] Fixx{tj(gng-sao) | x(rewQng

The first hybridization: ' ]
Te-Qing-Chi-Xin 4xYou-Qing *50; You-Qing 49xChi-Xin 2; Qing-Bao 40xSui-Qing 1;
Lu-Bao 70xYou-Lu 70; You-Qing 12xSi-Jiu 19; Si-Jiu-Cai-XinxChi-Xin 29 N

* The secondary hybridization:

(Te-Qing-Chi-Xin 4x You-Qing 50) F; X(You-Qing 49xChi-Xin 2) Fy, 50 seeds were collected.
(Qing-Bao '40><Sui-Qing 1) Fix(Lu-Bao 70xYou-Lu 70) F1, 50 seeds were collected.
(You-Qing 12xSi-Jiu 19) Fyx(Si-Jiu-Cai-XinxChi-Xin 29) Fy, 50 seeds were collected

The tertiary hybridization:

- [(Te-Qing-Chi-Xin 4xYou-Qing.'50) Fi x(You-Qing 49xChi-Xin 2) Fi] F'lx{[(Qing;Bao-

40xSui-Qing 1) Fyx(Lu-Bao 70xYou-Lu 70) F|] F—-male 1 + [(You-Qing - 12xSi-Jiu 19).._‘ |

FIX(Sl-Jlu-Cal-XmXChl-Xm 29 F 1] F —-male 2}

39,




IR (I

15

20

40xSui -Q ng 1) Fix(Lu-Bao 70xYou-Lu 70) . Fi]
Fi---male 1 + [(You-Q ng 12xSi-Jiu 19) Fi
X(Si-Jiu-Cai-XinxChi-Xin 29) Fi] Fl1--male 2} 39 Note:
in the above notations, the female is placed in front

Note: ianke ittRe WBlaBiohd) tﬁ@féhtalegfg'i)licgﬁ x#ﬁ5ﬁtlaﬁﬁ¥%e:%gltelig\g?c tion,

the individual plants eac

|
b SO A A0 o R it
with thelmirtd pdliémtatimat 12000y br hgpa s 5'%3@*21& LA q’v%é ggarug’rgd from each

femal e plants. One selfed plant retalne
plant. eédhtahyb 2000 hpbtidrewstebstasived frode 56 fathhie Nard) tGhd §E‘Ffed plant was
th generation when a stable population with a wd

retamea é"%ear hyé)@lydgpdhﬂ dubsequqnt @eioeredonsTite o et génetdiion when a stable

ar at el f or observati on of

opul Iantlln gﬁovvnse{f
popula q gqrseuc wat praducetlyr dheo reagindf theaplnt lines was
The pl ant |ines

grown Q&Ifiﬁ'ﬂ%lﬁ d S | nvest(ﬁ.qgt ed(ﬂgaw\/\g{l{g tgpia,ﬁrowé, (b.ﬁ@thmaréi plant height
were mgg{t%ﬁf}dlﬁgé&éltal l&F‘@E} %HB‘%)S%‘E%"E}%{‘}‘%'&?” V%g)fn@d (pjﬂgf Eelght were
mergedbﬂt(pﬁrgfrﬁgfgb%dg}%ln@ 'Cf)llg??gvtaﬁgtgs ?Yb{hﬁ_rc%%}uwgﬁﬁ; % C}Fyxﬁa%ie a routine

t ot al
roguingveubl bieperfoomed untihid bedagid stabl@u s AlL I
_ helght are listed below. Code Dayg{nt%ohlp{n&fz?qq{egceﬁhyvaneMSOf
ITL, ITR apq 853 werp) deptloped, e dintir gromth diffhtidBabplastTRighadistclifbelow:
JT3 50 40 C) Results of the experinmental application '
Codthr ough scPegstorigitiatishreat{d)ng, 10PIGAl iRt (MAY | eti es
wer e devel oped according to the initial: “harvest,
: JTlpI ant height ard® | eaf color in turn @ individual
J'[f ines of the cqlony. Some of their 20 characteristics
are shown in Tadl e 9. Unstabl e yiel d32aused by pests
and dlsease3| a maj or I|mt|ngfactor for the |
conventi onal ieties of flowering @i nese cabbage, o
and the yiel d is generally around 700-1200Kg/ 667n2for .-
nost varieties. In this experiment, the harmof pests
seases reduced in the multi-genotype |ines
© Resugﬁ f?’ﬁ@’%@’%ﬁ‘% Ph??“y’ﬂel d was intensified. As a
result, the yield of 10 Iines was enhanced, and 6 - R
Thlioil‘ﬁ]é§°r9ﬁﬁ%&)am qugngsow |lony Yeatttigs menhsd@eloﬁsd agvoadihg adthe ihitial -

ghi ficant yield reduction was ,
harvest, &i@g E@@g@ "& qu'}lgzo rh!@rtum At pdry ﬁualclgwp;gf. thopolooy. Some of their -

.characteﬁ%b\g ¢ ﬂgnl} élg;[g@gltﬁﬂg [?%}ag%g }c{ 4 S %v wgg[rs 2}1& Jiseases is a maj‘or‘

limiting rﬂuﬂ@r Ydrethg c\’)ﬁfl%ﬁfgéﬁsvaﬁeﬁgf of @fogv%r ik té(hxgéseccah)gag)e and the yield is- N

varieties co
generally around 700-1200Kg/667m? for most varieties ~In this experiment, the harm of peSts

and diseases was reduced in the multi-genotype lines and the selection in yield was intensified.”

a Asa result, the yield of 10 lines was enhanced, and 6 lines (accounting for 60%) had yields of -

25

‘more than 1200Kg/667m>. No s;gn;_ﬁoant yield reduction was observed for the other lines. In "
~ comparison fo conventional breeding methods, this r_1ew strategy greatly increased the
. probability of obtaining high-yield varieties The uniformity of colony varieties could be

basxcaﬂy fulﬁlled through selection on computer. Thelr peculiarity and uniformity depended

. on the accuracy -of measurement and the allowed extent of variation, and so they oould be R
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basically fulfilled through sel ection on conputer.
Their peculiarity and uniformty depended on the
accuracy of neasurenent and the allowed extent-of ..~ .
variation, and so they could be 40 artificially: .
P d. j ded _proper select,ign and, .
atifcial Rl T Rl 1R P B RS 5 o WG Rbiongy roeue
lants. @Y MASH&i . ~cross-pollinat .
P et o7 oaee P R P dhoden’ Fgss pollinaing plant and s a
self-seedsseltingSattofSbid than 88V tidfir SEbifityt RBNd8LHaid ARhhnged over the short
stability would remai n unchanged over the short™ term
term durihgrtheig nnigplicanoh.t | pfiecpirifinatioAlhe rejpusnafiog dirbegh B6kted planting
: rej uvenation through isolated planting 5 of breeder's
5 of breedgt’s cftodke sgeds, tthe c@gwnyan@tmewdé bo uheltipkicdnfor ithi ededs.  In
.for &,lg’ .t seeds. ..In__conparison to hybrid seed L
. compartsgp 4o bri) secd produstion, s W girategy Spobupusly simplepad pragtical. It -
i Lt only.needs, self-crossi .of 1in . 3
only neefl Sitbfcbing of Hpl Wi SPioh or ferrompliiCaion Sicioe tines wil be.
mixed asWedlireg® m xed as required. 10 Table 9 -
j Characterization of colony varieties of flowering
Chi nese cabbage |Increase over Plant Yield Days to
initial harvest Code common varieties height

to. Table 9 CfflyplbHiFption o ol e opafotpring hissiesabbage, s

30436 JTCX4 1323 +123 30 30-35 WP TCXS 1020 -80 R4
28432 JTCX6 11 oicregss ovgr g Blant jjTcx7 1308 +108 BB5
Code30135 JTEX8 1508 +308 .3@ 4045 r8de mpitighharyespia
30435 g,g'gr%)o FeEgongpristesy g heghtie, o) egt0-- Eggpl ant
1. -Hylé Idizati on(ggggﬂﬂz) (cm) S
ITCX1 1365 | +165 30 1 30—35
ITCX2 1434 +234 28 35—40
| Imexs 1332 132 25 30—36
| ITCexa 1323 +123 | 30 30—35
JTCX5 1020 =80 24 28—32
JTCX6 1102 ~98 | 23 28—33
1 mmex7 | 1308 4108 35 | 3035
-JTCXS 1508 +308 35 40—45
ITCX9 1196 —4 23 30—35.
ITCX10 | . 1169 | =31 25 28—30

- Example 10— Eggplant
1. Hybridization design
'_15' A) Experiméﬁtéi matermls
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15 A) Experimental materials 41 6 parental |ines of
different origins were utilized in the experinent:
Hei -Bao-Fu-Qu-Qe, Hei-Hu-Zao-Qe, Lu-Qe 1, Lu-Qe
3, Lu-Qe 4, Bai-Qe |I. B) Experinental nethods (1) 2

Bt NG, Bao-Fu-Oiu-
Ot b8 Bl SIS R g 1o i e

Hei-Hu-€ho-Bag ThuQid Iy 1QH@k!IF% Lutidie 4aBaldd@ 1.10 plants iR the F2

segregation generation were the female group; Lu-Qe

B) Expéiihien@ @ethodd U- Q e 4xBai-Q e 1, 17A individual plants
of the hybrids were the nale group and they were

(1) 2horin4ll %’&éhtﬁle RAsAbE e rhitef ’el-ﬁ B4p- Fu((g)u %lc (Slel-%u -Zao-Qie.

original parental |ines of t ema e grou

‘HybridizatiGh:ded-Bagel WQ@QIEWLQZZ@QIQ M0 plddts {d the BYbdarddalion beneration

x Bai-Qe 1, 2000 plants in the segregation generation

were tl@(femafeogmgpt Eh@id éﬁhﬁ-@lg Bo Lp:Qif (@idai-Rie Iﬁbl(ﬁmk\hduzﬂ)[ﬁants of the
Lu qse 3xLu- e 4)], 100 plants in the
hybndss‘@grs&lgea@a wowerrdwhedizeh separately grithfomale group.

Br eedi ng of coI ony varl eties, cultivars of eggpl ant
@3 oﬁglﬁﬂb%h@l Bnéxfof Qlﬁ@feﬁféléeérb{{ﬁ'r[,u- Breedidyw (%w 1
hi'gh-quality and conprehensive- character dhos
arent al lines of crosses

vari e el ow_are the o
Hybridizatiory r{@ Qfﬁgdx&"r@@r hi Baic br%QS)Q Iélﬁ%FSdGItb¢ segréedtionegeneration

. formed ﬁéeo aITe %ou&eﬁ%? gﬁ%bov' d% (EE] -Qige3 %prﬁ]],p]@ plan_ts n -

th Rfon g mag nd Anerican Hei-Jin of the
eseg&%r -pl?P%-IlgtemanggL oun ?@ﬁg 9318 Chang-Q e,
Ji a-Li -Chang-Q e, Ji-Nan 94-1, Chang-Hong 2 and :
Long-Feng-Q e-Zi of the purple and long . 20 type;

1g- Lu-0.e_and. Lu-Q e. 3 of.the g ossy-qgreen.type.
2'Esﬁgrilmg%gglg%v%ﬁ%%ﬁb@fsé%&gﬁ en >r;aigrs of %/ﬁe
arieties, B) Experimental nmethods The first
A)Mawgsr‘%&?{ Snegmenty; . %—lei ngu Q e 3; Anerican |
Bréj'fﬁ g‘i P?@Eﬁ&héu ) %g@chosen vanet%s Below are the

parental%é‘ of &oed gha gy ghd Xfﬁ%ﬁ’e iy sha}zs and cplor and were fic ﬁ‘om the .

Long- Feng- Q e- Zi xHa - Bao- e secon

Guangdbydprotineat ZicHei X Hei-Hab- lﬂlxgﬁr £ H3I- H:uLZﬁ%(- 6f Ce dark- :

. Hei - Ji nxBang-Lu-Q e) F1 0 geeds wer e col | ect ed. darkpurpletype,_
Tai-Ke-Zi-Yuan-Qie and American Hei-Jin of the dark-purple and round type; 9318 Chang-Qie,
Jia-Li-Chang-Qie, Ji-Nan 94-1, Chang-Hong 2 and Long—Feng-QIe-Zl of the purple and long
type; Bang-Lu-Qie and Lu-Q1e 3 of the glossy-green type Hybridization was conducted

between pairs of the abqve var_letles.
B) Experimental methods
The first hybridization: .
Zi-Hei 2xLu-Qie 3, American Hei-J in><_lB.a_n_g—Lu-Qie; Ji-i\Tan 94-1 XHei-Hu-Zao-Qie;

Fia-Li-Chang-QiexChang-Hong 2; 9318 Charig-QiexTai-Ke-Zi- Yuan-Qié;
- Long-Feng-Qie-ZixHei-Bao-Fu-Qiu-Qie; | ' |

The secondary hybrfdiiation:

© . (Zi-Hei 2xLu-Qie 3) Fy x(Américan Hei-JinxBang-Lu-Qie) Fy, 50 seeds weré collected.
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42 (Ji-Nan 94- 1xHei - Hu- Zao- Q e)
Fi x(Ji a- Li - Chang- Q exChang-Hong 2) F1l, 50 seeds were
col |l ected. (9318 Chang- Q exTai - Ke-Zi - Yuan-Q e)
Fi x(Long- Feng- Q e-Zi xHei -Bao-Fu-Q u-Qe) Fl1, 50 seeds
. L8 5) el [ Zi '
(an YTOIRRHERERS TIROLELLORE. SRR E0) U2 Rlets wer
col[ectedFl X([(Ji-Nan 94-1| xHe| - Hu- Zao- Q e)
Fi x(Ji a- Li - Chang- Q exChang- Hong 2) FI] FI---maIe I+
1 Haﬁ SxThireng;i- Q xHei- i
(9318 C *t%ong Fengt gue ?%()I—Fleﬁ gLéJa \ft@@ (@6921 g)el Bao- EQIU ?flg? F, 50
'seedsweﬂeOch\katted in the above notati ons the ferral e is placed
in front and the male in back. For the tertiary

Thdwehtarg hyidigdtiont he i ndividual plants of each female
parent were pollinated wth the m xed pol I ens of nmale

" [(Zi-Hei 1 2ach-08d e B, ad 4(A&e§cetﬁybfzsg d%fﬁ‘?j’%ﬁ CqF]fe%lx{[(n-Nan_

fromeach pl ant Atotal of
94-1xHe9Huame@1en r Em(ﬁ@—ﬁlmﬁing-@ﬂeﬁﬂh&lg—ﬂﬁﬂg sg) frqgi Pl-affalees + [(9318
retained for each hybrid in the subsequent generations
Chang-Qigyr Tak-Betdi€Yuah-Qieh df a(liang-FengrQicdZis HabBeo-FLEQimoQie) i} ofy-—male
‘ with a wi de genetic background was produced. Then each
2} of the plant lines was grown separately for
observation of their stability, and their growth
NOtC in the pbaviecwtatipnarthe Fsnajt is placed if fiwnt ashthp enadnih okor wer e
investigated as well. The plant lines with the same ,
For theawtiary bytridization, theaintlivivbiag iplantsnof dachifemblepeareyrveere pollinated
ed into a group to becone a colony variety. If the
with the *@B‘Iegrl’g?ue%%f @@ligq | anghmelen?.and 4 tocuhyhril sesdsiiviety apirdd em each

ape s nd unjform In 20

plant, - ARG O B0 dbeigs ovege oRRmse: amc Bmale ey siad san v

i T 0 ST T B

| pOplﬂat[Oll? bttt a BEhg %E n@ack%re d%7ﬁod\.?b-gﬁ > fjﬁrpldﬁ]tqﬁles was

app |ca i on THrou

O Res experimen

© grown selﬁﬁ‘{lte@rﬂbﬁ @)b@étﬁ*atﬁﬁf of @ir sbikQ! SRy thear grﬁﬁvﬂ? aul‘ﬁﬁfni plant height and

devel oped according to the initial plucking, pla
fruit shaph endybilonweref inuéstighted @s imellt UMhe plank Higesviilidle slahféeéﬁ'oﬂfh duration, -
the colony. Sone of their 43

-plant height and fruit type were merged into a. group to become a colony variety. If the colony

was still unstable, a routine roguing could be performed until it became stable and uniform. In
total, three colony Vanetles of JT1, JT2 and JT3 were developed, and their growth duration and

‘ -plant height are listed below:

Code Days to initial plucking (d) | Plant height (cmj

Tl 108 | 78
m 12 85

JI3. : - 110 7 92

L ) Resulté of the éxpeﬁmental application

Through screenmg and sortmg, 10 colony vanehes were developed accordmg to the m1tlal

pluck:mg, plant height and fruit type in turn of md1v1dua1 lines of the colony. Some of their

. 43' .
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characteristics are shown in Table 10. Unstable yield

caused by pests and diseases is a nmgjor |limting

factor for the conventional varieties of eggplant, and

the yield.-is generally around 4000-4500Kg/667n2 for
characteEistics\ié kRSt Tale 10 SUBXRBIEI + -

and di seases vvasim?elguced b?g y ?%?‘é%ﬁg’é’i}%ég}a?‘ﬁég%g%% 15 & major
limiting Hactee f@cthic ocronventitngl slan@les | Tt @ppishi efid BS Aeld :

the 5 yield of 10 |ines was en%;gﬁceg, and bﬁl [ ﬁﬁé;génerauy around
4000-450Qcg/G0Tmnigr hunst sdddtichadnythisledperihientpthe hafiAbf pests and diseases was

4500Kg/ 667n2. | n conparison to conventional breeding
reduced, by Hguli-ganghpe dings ond dhe golegfianainl yield wes éxtemifidche As a result, the

f obt ai igh-yield vyarieties.

vield OEr%b@l?i I it |§a hi % ] The 7
yield of {0 W Y5> SRhangees iy dives arsourting fpried®phbed sialds of more than
(31 I [ . JJhei .
4S00K ST RS 1 S o B B e i e augteey gratly

—

increaséd (HEGRSBULRNG Uf BRGniLD fidl-d e KL NIl L M ALLaL 1 30

e and so t he;i/@ coul d tgggjéﬁag_r“tg Vet gﬁ?y T ey i“'ei%.&fﬁg)?y varieties

could heusisicalte deldillod Qﬁ@hFIS eblectidiOBn 0% ﬁﬁﬂnvﬂiehof)eéulﬁgﬁg and uniformity -
obviously rogue plants. As_ _e_ggpPant bel ongs to ‘

~ dependéd emtheraccwrnggsof medshianai agl theatlbwad extbtsofavariation, and so they could .

.Self-seed-setting rate of nore than 80% their o
be artificially; ¢qnispligdhy| Thayeival needad propge delovtim abresinoval of tievsmobviousty:

‘ rjng Itiplication. After purification and ,
rogue S@F{fven i Sﬁgﬂlﬁ‘i‘to%ﬁmg% oﬁoataedgﬁﬂluﬁﬁtqfﬂ@'mﬂll-HMe@M sand has ‘a - -

stcscop e ST A O G35 e A S e shor

term duPin@AHGki lﬁ@atiotnhi %%é?ﬁﬂgglggcﬁ@gﬁd g$gpé{ﬁﬁ§§ l&%o?liglggé)‘fatgg (Ij)lanﬁx_lg_ of -

practical. It o 0SSI

breeder wistdvkseads; @eOdiloyP{arddiRl Lot el tﬁgﬂﬁ%ﬁoﬁ%ﬁda}rtﬁgﬁ sEOR. | 1S mparison o

will be mxed as required. Tab acteri zation

to hybridfsecdipooduction, is oy afrategpit ablioudly GiBpis ardVRhcddali T only needs

shape and Plant. Yield coommon Day to initial color : ‘
self-crossiigeofh Bngghwithinkgy celonydpr vheii sultidicptiore kid ghe thes %4} be mixed as
. J[(kg/667n2) JTQZlI 4365 -135 70 100 ong, dark-purple -

- TequIredyTQz2 4834 +334 90 110 ong, green JTQZ3 4923 +423 95

- 102 val ,purple JTQZ4 4236 -264 75 110 val, green

Table 10 Characterization of colony varicties of eggplant

Increase over Fruit shape and _l
© | Plant ,
Yield .common - Day to initial color
Code 5 height
(kg/667m"){ varieties plucking (d)
: ‘ (em) - _

(kg/66Tm>)
ITQZI 4365 . -135 70 100 long, dark-purple
ITQZ2 | 4834 +334 | 90 110 - llong, green
ITQZ3 | 4923 +423 95 102 oval,purple
ITQZA 4236 264 75 110 loval, green
ITQzs | 4402 | —98 65 108 flong, green
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JTQZ5 4402 -98 65 108 ong, green 44 JTQZ6 4720 +220 90
112 round, dark-purple JTQZ7 4980 +480 85 104 oval,

purple JTQZ8 4480 -20 75 113 long, green JTQZ9 5069
+569 88 115 oval, green JTQZ10 5096 +596 86 114 |ong,

lel 11--- Cabbag st arld 1,

JTQZEIy brl i da)It i @n g’g% A)%Exr erl ngioupd.fag-gurple

afy ent [1nes dlrrerent orlglns Were jutitized 1n

JTQZ{Z)he eﬂg%‘}l nent : ng- HuRSJi ¢- Lan,104py- Tqoiglipueplean- 1,
Do g-r—ang-udn fFre—tan Bai—=ifua=-3i+e- tar;

JTQZY | Yed#&L Ji ¢- Lans20 ZhoUi- Y& Zgo- Ji d18an. Hpng, green
Fdaariant allwvpmt hade 10 (1) 1 nrlnln d i
CAJJCTT T T at LLASE S AP AV E> = =) > ey | -

JTQZ®f| t h&06%malie groep: Zhorgs- Hya- Ji qﬁ;,an oval, green
Pu-Jtong-Jiedlan-1_ Hybridization:

jTQZlﬁgongswgi- Jife- Lapy’u- Tonggli ¢- Lanq34 10 pll@H%Sdahppﬁx]Bﬁ:
E2A segregation generation re the fenal roup

Dong- Fang- Ji an- Ji e- LanxBai - Hua- Ji e- Lan, 7~
Xi - Ye- Za- Ji e- LanxZhou- Ye- Zao- Ji e- Lan, 120 i ndi vi dual
pl ants of the hybrids were the male group and they
wer e hybridized separately with the female group. 15

Example( ) --Labbaggi Mastagdar ent al | ines of .the fenmale group: -
Bai - Hua- Ji e- Lan, Xi - Ye- Za- Ji e- Lan,

1. Hybri@n@;mn\gbsigao Jie-Lan. Hybridization:
(Ba ua- Ji e- LanxXi - Ye- Za- Ji e- Lan) x

A)EXPE’IZHSW atZﬁélle e-Lan, .1500 plants in segregation

he. f | '
S oo 30 BB b8 e Bl eceringt ghoneuaic Lan,

- Xi - Y, | ant
Pu"Tongéfgegr egia(lt: onﬁ(g"g ‘;hgﬁﬁ? orHd t%alﬁglfaef i%ﬂg ! nXt‘“ e-Za-Jie-Lan,

Zhou-YeBragegh-ngy of colony varieties, cultivars of cabbage
: mustard A) Materials of experi ment Breedi ng of

B) Experiméhalghicthedsy and conpr ehensi ve- char act er - choser i
varieties: different series of 4s

‘(1) 2 original parental lines of the female group: Zhong-Hua—Jie—Lén, Pu-Tong-Jie-Lan-1.
Hybridization: Zhong—Hua-Jie’-LanXPp-Tong—}ie-Lan-1 10 plants in the F; segregation
generation  were the female  group; Dong—Fang-Jian—Jié—LanXBai-HuaeJie-Lan,
Xi-Yé-Za—Jie—LailXZhou-Yé-Zao-jie-Lall, 120 individual plants of the hybrids were the male

group and they were hybridized separately with the female group.

(2) 3 original parental lines of the female group:

: -Bai-ﬁua-}ie—Lan, Xi-Ye—Za—.T ié~Lan, Zhou-Ye-Zao-J: ie-Lan.

Hybridization: (Bai-Hua-Jie-LanxXi-Ye-Za-Jie-Lan) * Zhou-Ye-Zao-Jie-Lan, 1500 plants in.

_segregation - generation formed. . the. female - group;

: [(Pu-Tong-Jie-Lan—l><Dong—Fang—Jiaﬂ_—Jie-Laﬁ)‘>§(Bai-Hua-Jie~Lan><Xi-_Ye-Za_t_-Jie—Lan)], . 1500 -

plants in the segregation generation formed the male group.

2. Breeding of colony vatieties, cultivars of :t.:abbagémus'tard :

o -A) Matenals of experiment -

Breeding of high- quahty and comprehenswc—character—chosen vanetles dlfferent series of

45
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varieties were adopted as parental |ines of crosses.

Xi ang- Gang- Bai - Hua- Ji e- Lan, Xi - Ye- Zao- Ji e- Lan,

Zhou- Ye- Zao- Ji e-Lan of early-maturing type;

Tai - WAng- Zhong- Hua, Zhong- Chi - Ji e- Lan,
varietio§ wetg afeyted ZhpaenthlUdes 9@ orlbdfs) 95 %Y%Bal- ua-Jie-Lan,

Zhong- Hua- Jie-Lan of medi umnaturi ng
Xi-Ye-ZholicgnCHheuiYe-Z@Alic-Dan of Eafigmdtuding 1y 1?5' HaWang-Zhong-Hua,

Pu- Tong-Ji e-Lan-1, 5 Chi-Hua-Jie- Lan of |ate-maturing
Zhong Ghrdic- Xl@ﬂgzgamg}ﬂhm%@ﬂduahmdledeﬁmﬂrﬂm&igrﬁwf ie AR of

bove varieties, %)lu Experimental nmethods The first
medlurﬂmnllr&?gz PEs ou»Ye- -Jie-Lan, Dong—Fang—Jlan-.}‘le-Lan Pu-Tong-Jie-Lan-1,

Ba| - Hua- Ji e- LanxPu- Ton -Lan-1; 10
Citu-HléI anga@ﬁg Prlél Mﬁn Iéor%]w cg}dggqgg,between pairs of the above

vanene@' - Hua- Ji e- LanxZhou- Ye- Zao- Ji e- Lan;
He- Tan- Ji e- LanxZhou- Ye- Chi - Ji e- Lan;

BYE p%ﬁh I}%&g #Ng- HuaxZhong- Chi - Ji e- Lan;
) Ex ua- |e LanxXi - Ye- Zao- Ji e- Lan; The secondary

T"?@%%‘gb@ P@hl - Hua- Ji e- LanxPu Tong- Ji e-Lan-1) Fl 15

| ngé%“&?ﬂgﬁa@nﬂsﬁ on?gﬁlggé(-l‘?%g anlfang Ji an- Jie-Lan) F1, 50

Xiang- G487 MR- St A EROL i éi—," j{:gx B riepkangoueeap-Tie-Lan;

He—TanM&%LEaxﬁ@hbﬁWeeéiﬁ-fég R sy ahos nﬁ“ﬁﬁ%%&ﬁ% f%f'oﬁg'@ggl

F, x( Zhong- Hua

Zhong-Hea-He dahkB¢RWZ20Tid 1ant er t I ar y hybridi zati on:
[ (Xi ang- Gang- Bai - Hua- Ji e- Lanxpu- Tong- Ji e-Lan-1) F1

- Thes Zhapg- HuaxDong- Fang-J i an-Ji e-Lan) Fi ]

, Fi x{[(Ch| - Hua- Ji e- Laanhou Ye-Zao-Jie-Lan) Ft
(Xian: _@g@eBzaHugJJﬁ.% e- Lan) Fi]JF I---male
(Yiang +[( Tai - \ang- Zhonghﬁﬁg 10NQ- i:g

xoaanga;mﬁmgcﬂh@rmodgmmg Had-HOPHn) g s@ééedé \%e}eaeapﬁfé& F,

--- male 2) 25 Note: in the above notatlons

(cm-HummL@xzmoﬁlxa:czélee-Lah? Nk oxgﬂé 1%&1 dIEL. dl{bulb?& b&h?‘g [an) Fi, 50 |

the tertiary. hybridizati

seeds wepactlldctednl e parent were pol | i nat ed with the m xed

pollens of male 1 and male 2, and 4 to 5 hybrid seeds

(Tal-WangeZHo@GHuum L ORL BAE An) P F o T oo T '
hybri di zation, "a total o)fplz 00 1 {rligahs Iit/\%l?(gﬁo et%\aonha Lan) F"-.

50 seedsfwepmrcdlecfedmal e pl ants. One sel fed pl ant was retained
for each hybrid in the subsequent generations up to

Thd teelifiy hyb'ridjzation'
[(Xlang-Gang-Ba1~Hua-J1e~LanxPu-Tong-Ile-Lan-1)F1 X()ﬁang-Gang—Zhong-HuaXDong-Fang JA ,,
1an—J1e-Lan)F J Fyx {[(Chl-Hua-Jle-LanXZhou-Ye—Zao-J ie-Lan) F;

_ x(He-Tan—.ﬁe~Lan><Zhou—Ye~Ch1-Jle-Lan)F1]F1-—-male1+[(Ta1-Wang-Zhong~HuaXZhong-Clu-J"1

e-Lan)F;><(Zhong—Hua—Jle-LanX}(l——Ye-Zao-Jle-Lan) Fy] Fi——male 2}
Note: in the above notattons the female is placed in front and the male in back. |

For the tertiary hybndlzatlon the md1v1dual plants of each female parent were pollmatcd
with the nnxed pollens of male 1 and male 2, and 4 to 5 hybnd seeds were acqwred from ‘each.

plant After three hybndlzatlon, a total of 2000 hybnds Were obtamed from 50 female plants Coa
- One sélfed. plant was retamed for each hybnd m the subsequent generatzons up to the 6“‘*‘

6
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46 generation when a stable population with a w de
genetic background was produced. Then each of the
plant |ines was grown separately for observation of
their stability and their gromh duration and pl ant

generati?ﬁ gmglg %e‘éﬁgrﬁﬂ od\g?ﬁﬁiﬁgﬁ Ot Gy AR ﬁgﬁ%ic balgﬁg%cﬁ{%s v\é}oﬁﬁg’edw en each

, _ uration a ant re nerge
of the plitClirfes GVRUBrdWh BYBAIRY Fof BbRVabA! bethéir dhbilifle 268 BBY growth
5 was still unstable, a routine roguing could be

durationpatd planeheipht whrel invitigane astwadll. e HRdpland figdsnwith fthe same growth
total, three colony varieties of JTI, 312 and JT3 were

durationchedgilan ddightiweret ineiized grtoatgnowutodidcome anelomyl wartetheilftte colony
are |isted bel ow, Code Days to initial harvest(d) .

was stillpingiabler g retiine regping gonld Boperfprnpd uptibitPpcame sablegod ggiform.  In
o, ingh B i e LT G T3 s BRI PR e draion and
plaﬂthe%g?%h{ﬁgggg%wrdl ng to the initial 15 harvest, plant

eaf color in turn of individual |ines of
he col .. Sope.of their characteri.stics,are shown
' COdfgn Tabl gﬂ%’im %‘2@&6?85‘5‘% d cau‘s‘gﬁmﬁ#légéf@) and
jdiseases is a ggjor limting factorygfor the

conventional varieties of cabbage mustard, and the
JT2yield is genergly around 1000- 150049/ 667n2 for nost
varieties. In this experinent, the harmof pests and
JT3di seases was r4@uced. by multi-genotyjge |ines and the
selection in yield was intensified. As a 20 result,
the yield of 10 Iines was enhanced, and 5 |ines
(accounting for 50% had yields of nore than

'C)Resul{léﬂﬁ&g{(&@immllapplmﬁggri son to conventional breeding o |

nmet hods, this new strategy greatly increased the

Thr&ighbﬁﬁebin"g)énﬁfsoﬁltifg? G CHBnP v ek ‘%!féiiT: g@{)&g&%éd%cor;ﬁp% to the initial

unlforn1ty of co ony varleties cou asl ca

“harvest, plahf héibBrakd 128 @blos Gh atitd ONirdivigeATNHR of thEQolony. Some of their

peculiarity and wuniformty depended on the accuracy
charactergticsre@sshoemsn tTabled It hé&matablewdeldecansst by pestasnddisedses is a major
. .. and 25 so they could be artificially controlled. They
limiting fagtor fae dhfeeompicatienal yatietissi efncabhage owstzed, ol theqeield is generally

wound SR B it R i BSOS of et ane
e S4BT B AR TG B S . oo
st OSYELD LA QR, 14 SR e 9 0 el g ot more

uvenat 1 on roug I ng

i

than- ISO]QK%?ﬁxQedﬁ: csasma%howcmhﬁaﬂa@%reaﬂhg hEanoM thiR! h&H strategy

of their seeds. |

~ greatly increased the probability of obtaining high-yield varieties. The uniformity of colony

. varieties could be basically fuifilled through selection on computer. Their pe'culiérity and

25

L 30

uniformity depended on the accuracy of measurement and the allowed extent of variation, and _
so they could be artificially controlled. They just needed proper selection and removal of those

obviously rogue plants. As cabbage mustard belongs to a frequent—crdss—polliﬁating. plant'and '

‘has a self-seed-setting rate of more than 80%; their stability would remain unchanged over the |

short term during multiplication. After puriﬂéaﬁon and rejuvenation through _'isolaté& plantmg o

comparison to hybrid seed production, this new strategy is bb\_?iousiy' snnpleand practlcallt .

47

. of breeder’s stock seeds, the colony varieties could: be multiplied - forthen'seedsIn b
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30 conparison to hybrid seed production, this new

strategy is obviously sinple and practical. It 47

only needs self-crossing of lines within a colony for

their multiplication and the Iines will be mxed as - '
only neetylsetfattossTigbb Elinet  withia 3616k FRtthan ng.fln@ ‘?Aaﬁ@%{ and ‘the lines will-be

varieties of cabbage nustard”™ |Increase o ant T '
!nmfd¥$sﬂuu@éys to initial harvest Code conmon vari-eties

height - k. (kgl667nR2) (d) (kg/667nm2) (cm JTJIL1

1556 +56 35 32-37 JTJL2 1643 +157 28 33-38 JTJL3

1544 +44 29 30-38 JTJL4 1528 +28 32 31-36- JTJLS 1250

 TabBS0L: 2%h i : - 1498 -2
3230, qqﬁaﬁéﬁ'ﬁgﬂﬁ% g OV%S&Z%%A{?E@%‘E L@I&%‘é 2 .29

30-3 JTJLlOlﬂ@ncrga@eé‘gelzg Phane2| I Ndustri al

Appl | cat i of (enetic rsity B i.Qe <. Ligh of
Cofhé o- i ve?{gktiy auj,ngﬁ{g@%feﬁgg ﬁﬁgt&ggh,?&a{%g{ -

Vet'xé?
t r adj tdlkgréd@7mtanner of plantijn @lmml e- geppt ype
varigties and the ((kgti%eﬂfbonal (@hpedi ng strategy o¢f

nnlnflng t-he-béest. fraomithe ! hest t he genetic

O CTT™C] T

JTIbhckgr ounsiis of £rop plggnts hav gsbe=h beggui- _
——increasingly nafrow in the 10 past|decades,” and they .

mnave al sp@%ecorr i ncpeasi nglly ak]in tgisr esi stance
£

a)
to _pests: i seapes and ot hgr resses resu
f varieties Has_pecpmeé | ncreasi ngry

life;gpgan o
JTHE:{: rlt fo]r58 crop| pl anté? frorh af?1 epst 530ez8s or Pven -

e thanf a decade Tnrhe past—for—agrven

Y
JTJIV‘QH ety ¥8 around 4Hy¢8ars gn 3Yerfage fat—tBodern
varijeties. —Thegextinction—of I.v.nNgt—&pee-i—es—‘

JTILS 1250 =250 | 24 [ = 30—s
TG 1323 - —177 13 | 28_—'.33-
JTIL7 | 1498 2 | 22 30—35
ITIL8 1710 +210 | 30 40—45
e | 1408 -2 . » 3035
JTIL10 1475 | —25 28 | 29-31

Industrial Application of Genetic Diversity Bree‘ding:

In light of bio-diversity and durable development: Due to the uaditionalma.nner of planﬁng"-
single-genotype varieties and the conventional breeding strategy of selecting the best from the

~ best, the genetic backgrounds of crop plants have been becoming increasingly narrow in the. . =

past decades, and they have also become mcreasmgly weak in their resistance to pests dxseasesuj

and other stresses. As a result, the hfe-span of varieties has become mcreasmgly short for_

crop plants, from at least 5 years or even up to more than a decade i in the past for a glven SR
vanety, to around 4 years on average for modern Vanetles The extmctlon of llvmg species;_._;:_‘:._..:- ‘

i has SPed up and blO-dIVel‘SltY has dcclmed rapidly (Dabao Zhu, D1vers1ty and bzo-dlvemlty in. -
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. and comiinatio nﬁz_}?VB

has sped up and bio-diversity has declined rapidly
(Dabao Zhu, Diversity and bio-diversity in. 48 forest
woods breeding, 1994, 2 (3): 157-161). In view of
coordi nation between living species and environnment
f i . a.-ne . e .
forest @?&s%ri\!&fﬁ% 1‘99‘9 Zd(?ﬂalggzl r?g? y Eﬁglg@%{g %? hﬁ%dl&?té(gehn%taé%ﬁ&@% species
and erﬁvﬁoﬂﬁ\éﬁl an Hﬁz'érsiﬁ@r ARshdR " SFiMGhAP Beiﬂ C§ %wpktf‘ﬂé of explmtmg
The core of this new strategy is that an elite
multi-geaotypegisi thpo uigently nbatedperdevelopifod imlindbléﬁ §r0dﬁct}6ne&§crop plants.
fromthe perspective of |eaping devel opnent of crop
The cotgrafdhiismgw strateen ¢ thehearedigamgnoup is more impopant pmpeefvetindividuals,
IS becomi ng increasingly harder, even though a great
Viewsifroer the perspaciiet bfkapiap demiqhhmb‘fom@ bicadingh a@king advancements
devel oped In the past, inprovenents in yield, quality
in crop igHuovemmentssis deeassing tinarersingly harde, avercthoeghya preghmunshezlof varieties

FaQr instanc the current average yield of “rice_in -
g@ﬁn ¢lo %‘g Inothgppast ¢ o wormikir wield,r apality and

disease- sl §A Gy Bisbdetd TruriPoire, G ebiw agpaes Feld ofricein

| Chm-a‘ hdsrl?efeﬁ%ére& 8 sbr8 Bhn! 0B a HFP R?&Ie% of laufil 3060 th](g/ha in the

two types crops hus a at ég ree

- Jedisf ﬁﬁfdﬁﬂihglyyﬁﬁﬁ&ﬂt €. @Bfive rlﬁ@&@hrbﬁglﬁemd ﬁié?éa@iﬁg dyleM' 5P in other

fromthe pérspective of seed. production of

. respects filrantrsnt tharypssof easpss eTRiVEnSe eﬁae%f of tﬁ@é&i@g’lﬂlﬁ@fbﬂ type of crops

varieties of crops for, planting, but they can only
ﬂeedstob@deﬁ}@edeeds of hybri d 15 conbi nations for just one
generation. Wth the devel opment of industrialization
Viewsfremgthe pérspactive sBedd pniduciion sBaop gldnve Fabyers canmstalseeds of
returns, usually produce hybrid seeds, although the
conventionab r yagictiesof rarepsofer. plantingpbutatheygesme oalyl yisé Wherseeds of hybrid
conventional varieti eﬁ{il n product quality. . The new

combinatQs JPRIt o1 SRFRLiPRy ‘ihcfhe ﬁ%veé@wné ofndusfriglaation in agriculture,
= ol Tl BT o L o
U bt R A e

- The new bfthtSgy GEMROMOSHIon iFGMAIE Ynd ﬁﬁ@ﬁéﬁnﬁ haé les®RFARce (?h € \¥xperience

route for crop breeding and it have trenmendous

of the breilgni f Itaxphkdts filer gdnetip tlh@r:ﬁ@\tﬁ'ﬂﬁzﬁfg?sﬁeclbﬂalm @éltlpfdtnote the durable
science. As colony varieties are characterized by

developmigny bf gumian theingad alitiakildol sujtabledfor evhshaciakizationdifshissechnology.
nmanagenent of their cultivation is quite easy for .
Equalty G it 9neny ahngW wuimder ctop breedingeandedt haventrémendous

t he 25 mar:ke ace. Wth their rel ease and extention, ‘
significanifly 5%, AGARIRE WVAEIER  on hoaing eicast ng &% r%{ﬂ@g@/ varieties are

characterip by, RS0l YfApRbfine ol esilangs dS dieSespemgment of their

cultivatiof fis qu‘?t@déagﬁ fof ifaﬁﬁﬁ:?s, ahd fgﬁéhc %Mcf" can be expected for them in the

marketplace. With their release and extention into the market place, this new breeding stfategy

and these new types of crops will be widely recogmzed and will greatly promote the -

development. of breedlng science and agriculture.

Views from the perspective of the adaptability of living species to the environment: In

comparison to multi-genotype varieties, single-génotype varieties perform poorly in adaptability

to the environment and in resistance to pests and diseases. A good demonstration can be

49
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reeditff Et@dt@gy for explo@iny’ £8R8AE diVEYERL | 9 n\ggjl %trna?@%/gm%g %)tré

Views fromthe perspective of the adaptability of
living species to the environnment: In conparison to
mul ti-genotype varieties, single-genotype varieties
performpoorly in adaptability 30 to the environnent

prese@Bd fof thee SictbANREtHe CcdRBD Hf AHiskatisSEASHS —resi
denonstration can be 49 present gdﬁfor [inﬁte% glggégllgsgfibr%%t resistant

multiines einiterinYunda ptosiaas eSChiva aVéeionaZaup| AL | sl 406: 718-722).
bl ast-resistant multi-lines of rice in Yunna province

VidwsCfromathe YietspeaityeZdtlthe onMmpti Mihatds of Wifan Pk ok crops: As a

Views fromthe perspective of the consunption needs o

- mattehefnfant, bdotmgordpsrare capameddn mixaiafotias whifchf @atain fahPlgeRbtypes. The

crops, are consunmed in mxed fornms which contain many

colony xqpintigs isthisaeentign sl dingetlyaprovide emlfigendtype prodeeis.i on

will directly provide nulti-genotype products. Views
Viewesriran thernersppetivei of shoderndrels of framess: The saudser solody @aricties can be

‘ seeds, of colony varieties can be reserved by farners
‘ reservggsyg' %@ A Y

RIS fog Plasting far ene ariyrogenentionss e theyowilhley waithly welcomed
by Sl o 158l Fimostinec S AT inake resineh ponrali e sock
seeds, B o0 3¢ Htcey AR IR Be3bBBH R ar's of effort,

Tl UEEE, 00 SREDY ool bbbl asratepys dor  developing
compréiénbiv¥ah &%cﬂb@f‘rgﬁl%g{%-gégigf Egé‘gf‘{’/%ﬁ ?%:f’@ee%fﬂgc{nﬁezﬂj Wis is also a

strategy for exp |

: ) Presthit invention
... breakthrough in crop breeding. The c rieties
will bermereatiaohtezidmptigibinl trop brévdthgi Ghel@fingtvaReRes R1vBGDbA adaptability
and di seases and wll be broadly exploited for their

and highypasistanee tonpasts antisdisdaeest antduwill b&broadbi esploited @r Iﬂiﬁbﬂg}ﬁcaﬁon in
e

th ﬁlfor breedi ng colony varieties of crops, characteriz
¢ t‘B’?'z hybridizing a female group with a male group to
produce a primary popul ation of colony variety,
wherein said femal e group consists of individua
plants in a segregation population or 5 self-crossed.
descendants of .early segregati on ‘generations which is
obt ai ned by hybridizing pairs of parental plants with . -
different desired characteristics to produce -
popul ation FlI, and then hybridizing pairs of 171 to - -
produce the segregation popul ation, and wherein said
mal e group consists of honpbzygous breeding lines,
varieties, F1, heterozygous plants in the segregation
gener ations or individual plants produced in the same
~manner for the production as the fenale
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10 group. 2. The nethod for breeding colony varieties
of crops according to Claiml, characterized in that
said nmethod conprises the foll ow ng steps: 1)

Hybridi zation: a femal e group consisting of individua
plants in a segregati on poQidiaisi on 15 or their

sel f-crossed descendants in the early segregation

1. AGREBS B Edr GRS ding dARIUAEEGEYof YR bitirZdidibeR %Sé.f s .of
parental plants with different predeterm néed

y BAERG «ohale fif \if BEiophe o nRBlpt B PR Sk cotony

variety, ghenein said faside grgupodonbiRAOETiBaNSdU BREsNE ol de8RPation population or
ieties, Fl, heterozygous plants in the ségregation

va
: Self"CYO%%{w‘éqsa?I}% o parhreveeatian zeramtionspridehuisebtained iyehyduidizing pairs

: [ j . 20, f oyp: . .a
of paccifi ks AL QLPLR WS U Baok BRI el BERE BoBHRiosdF1, and then
hybridizagt pirseoff lelmid progluoeithd segrépakivh diopalition,t dhdawharen gidwiile group
i ts%}b‘ Sel f-cros&i n f'gin st abj |.i z,ai;i gg: determning the - L
consists 5 Hmozggous ireteg, bnes | erelen o (SEQrERit Rlapfs 18 4be segregation
generatidhé iRl RAGalt F18nR prdiREYd RO/ s@BieQHargfer forGhk ?fﬁﬁu}.{ﬁ'(;ﬂ &4 de female
according to a predetermned breedi ng goal and -
group. nultiplication coefficients of the crop species; and
then 25 . planting individual lines separately in

order to be self-crossed for stabilization; 3)
Measurenent of characteristics: investigating the

' j i adi Vi ' r ~-related . . ..
2. TRERBNNTAN i AN LRI o RTPRIFF Lo B gt i
that said mettedednipoiststhe fditosddg sigpgoal s after the indivi dual

pl ants have been sorted into groups; collecting.

1) HebtdikRicAN: fexﬁélﬁ?iﬁ{]ué)@on%% of AViGRE Plamsqﬂtd s%%l‘rgﬁ%téqn- pgpulation

'sgb'seggent pl a and characteristic nesure
or theyr eplbarissed dewondantnin theregily gseptepatior gebdratots is produced by

: adividuals or plant |i.nes.aMth th ame henot.ype _
hybrl it Lo et s Rt mtedBrerined cRmaciiidsS to produce
F1, 208 aybidigini Pairs 6f L e pddust @B kedi8iAidh populhtidn; o ARE Q¥bipis made
colony varieties: mXxing the seeds of correspondi ng
up of hempzpgas bieeding lings,t yarieticanE:, dretarpzyigous plantc ixf ithe segregation
j . i et i.th i f .
sene B0 of SRR SAN b, Bt (R0 o o e
femalef gronmpspréimagT shpadatioa oflcaloly vaeietids is proditad aftes farsle group is

J.n that said female group has 2-4 original parental
hybridizg é"f“&‘zﬂ'mq:]ﬁéf?fﬁfﬁhod for breeding colony varieties of
crops, according to Claim3, characterized in that
2) Sebiekossmigd far isgibiidatipmr elotemmiding ethef naabel fofmildéviguauplants of

i hono u reeding line, a variety or a .
des“‘i’fé’tﬂg‘r %@%ﬁﬁg’%@o‘[ﬁ'{/ pyapRPWAtiond eqlpyy yeletEgracPEling to a
prede@fARER QMg goal and multiplication coefficients of the crop species; and then
.planting individual lines separately in order to be self-crossed for stabilization;

3) Measurement of characteristics: investigating the recombinant individual p‘lani:s in
-assortment-related characteristics “and detenniﬁing other characterisﬁcé related to the
‘breeding goals after the individual plants have been sorted into groups; collecting sufficient
ziumber of seeds from each plant for subsequent planting and characteristic mesurements;
- 4) Grouping assortment: merging the recombinant iﬁdividuals or plant lines with the same

| phenotype into one group acCordiﬁg to predetermined bharactcristics such as plant heighf; '
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io 5. The nmethod for breeding colony varieties of
crops according to Claim4, characterized in that
sai d segregation generations of the fenale group are
the segregation generations of a single cross, double
3) dmgeaying celppyp veriatiesswinies theetvedshed cormspayidingd ingavidmd! Plants in the

: od for, breedin ol o ieties
Smjg}? Egﬁlgﬁégaﬁ cor‘gl%ug? TR agqlony ‘E?r“eb' ‘%tﬁ gé’f“éP SFOPRen
that said indivi dual plants in the segregation
popul ati on of the fenmale group are self-crossed for

1-10 generations. 7. The nethod for breedi ng col ony

3. Videi orethod 6fr breodisg acdomydivageties 6f aropslaording @0 IClaum 1 or 2,
pl ants

eriz that .th nunber of i ndividual
CharaCth%tdﬁ‘% aé&@ﬁ%?@%ﬁf%‘%ﬂfﬁﬁ%l@%&@hﬂ%ﬁre group or
' in their self-crossed descendants for hybridization
with the male group ranges from4 to 100, 000. 8. The
met hod for breeding colony varieties of crops E
4. Hreovettiod frtboedding ddldnyovaridties ATr6ROERSEBAE &PdIalM 3t E’lﬁ%}-actenzed in

f th I
o ol 8504 tp'a%gﬁ.zﬁ”er%%s’gﬁe@lgf@&pﬁc:@g;%mfmmg e,
ity G RSP 0 Sy SR o  ,

parental”™ " |1 nes
varieties of crops accordl ng to Cdaiml or 2, 52

characterized in that the female or nale group is a

el f- Illnatln crop, such as rice, peanut, “wheat,
S'ﬁ’é g p p

fos hseedingenotonyt varieties (PfSDI‘@pSfaCeﬂ;daTgtﬂO)Claun 4, characterlzed in
cott.on, chili

: = ch as rap ‘
that S—ai@p%%%???&‘i PURBRY oB iR hundt Sl Piraalitn espradtions of asingle
cross, dabbbeargss orudplerctose between Wkir thi fifgs. br eedi ng o

colony varieties of. crops according to Claiml or 2,
wherein the grouping assortnent of stable popul ation
is based on their growh duration, plant height or

SRS 5 0P DBy By Vi S b 1 o 2,
cha:acteﬁmmdhmamn@vﬁum affs irf the s%gr gar trg&%)?[dttﬁﬁ%f ik fegjaaje group are

sel ecting individual plants o

‘self-crosged{6F §- Mhgenerations. pr edet er mi ned breedi ng goal s of a

colony variety, propagating for several generations to
form honpzygous breeding lines or nulti-genotype
varieties with said specific goal. 53

7. The method for breeding colony varieties of crops according to Cla.un 1 or 2,‘

. characterized in that the number of individual plants in the segregation population of the female .

group or in their self-crossed descendants for hybndzzatlon with the male group ranges from 4
to 100,000. ' |

8. The method for breeding colony varieties of crops according to Claim 1 ér' 2'. :

- characterized in that the segregatmn generatlons of the male group are the. segregatlon

generations of a single cross, a double CIOSS Or a tnple cross between their original parental .

lines.

9. The method for breeding colbny varieties of crops according to Clalmlor 2,

52
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characterized in that the female or male group is a self-pollinating crop, such as rice, peanut,
wheat, soybean, and tomato efc; or is a frequently cross-pollinating crop, such as- rape, cotton,

chili pepper, flowering Chinese cabbage, eggplant, and cabbage mustard etc.

10. The method for breeding colony varieties of crops according to Claim 1 or 2, wherein
the grouping assortment of stable population is baséd on their growth duration, plant height or

i

characteristics of the harvested organs.

11. The use of the method for breeding colony varieties of crops according to Claim 1 or 2,
characterized - in that selecting individual plants or parts of them which accord with the
predeterminéd breeding goals of a colony variety, propagating for several generations to form

homozygous breeding lines or multi-genotype varieties with said specific goal.

- 53




