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I w r o m t  o f  nrirtirs &lrh rr, crrryia# lukr, of 
4.1nbla  cb.rrtm but m Lftcirat in r fw chmctm i r  umqlt- 
rLd by tbr W c m s  r t h d  of b m d i n g .  Ihr l w l l y  accoptad 

roltintod M a t y  1rcLfng r spaclfic chrmctat ma first crorad to r 

d t y  ia rlrid, tho ? q u i d  c h t u t o r  was available. Thm tho P l  of 

tba plmtr fms tho kchcrorrrd progeny which won umytng the mni 
cbrrwtor m ~eloctod and bockcrosrad 4 t o  S t i r r  t o  the loul 

c h ~ t r r a  o f  thr local variety i n  tho kckcrorr.d prqmy &ria# 

S to 6 bukerouer, thr hooqpto  for tha rpocific c h n c t o r  ru 

I f  w virutizr thr progeny o f  tho P i  grnnrtion of a crorr 
M x u it i r  uqnctrd u, a n s i n  - 4 M : 4 k : 4 aa. Altipgh Llf 
of tho m hoorygour  i n  tb srpr(rtia8 populrtioa, tho 

L s M l r  bmmygollr g-ic umbimtion . M, rill only k about 

kt& o f  t& t u u l  prgral. Instud of rrlfia# the PI, i f  it i s  

bukcmrmd to tho monmt prmt try M, tk rrgmgrtion upctrttm 
i s  4M md w. 'I&a it i s  possible t o  movrr half i a  tho derirrd 
h a o w  cabhation (M). This type o f  rqmctrtian holb $ood for 
d .ad wary pu pair by which tk two prrnt differ. I f  



?m Farrace thr pmpartim of haotnority tht could k dm1ap.d  

with r sia(1e p i r  of (ones d t a r  6 t h  bukcmrr La erlfsrtd u ,ban 

klaw : 
1 1 

Tlr tollarLag t h m  flrquimmnts need t o  bc s r t j  sfled t o  a c h i w ,  th 

& 8 i d l a  m a t s  in a bukm,ring program. 

1. A srtiqfactory rranrmt pamnt u r t  e x i s t  

3. Sufficient W c r 0 i l ~ i 4 s  l t j t  be rukr, t c  mcmstitute and mwvet 
th good ~ l i t t o r  of the m c u m t  pmt t o  a h i d ,  dogma. 

With mty brckcrosr t o  th rrcrpnnt p a m t ,  tb mryr 

pioportioa o f  #rrrplra tra tho &or parrat i s  ndwd to au-MI. 
Ir tb PI tm the ot i#Lnl l  cross, au h J f  of Its $rmplasa i a  har 



pammt rill k rrdund gTadurlly .nd tha galla* o f  tk mcumnt pa-\ 

LKlUd LII Uw h.bcm8sad p r q a y  in the rubwpunt b . c l c m .  

The number of mcr-ndad brckcto,sos varies fscw ttrm t o  ton, 

-11 six b.clrcmrras arc u W r d  out, i n  b m d i n g  p r o p  by 
mch tiw r masanable proponion of ~ e m r  ( 9 9 . a  J of tho raavrnt 
pwwt arr meo*.rrblr i n  the kckcrnrrod pmgrny and thaa ralfinl 

ir dm0 to m indivtdulrl 6 t h  the h m r y g w 8  p d r  o f  r)u 

damt pmt. lhir i s  achArvd by g m w i n ~  pmgmty r a s  o f  the tircrl 
buknrorr rad trrsting thaw tor hcmogmoity. Raws which ma haogac#ur 

( c a m  tha W z y g o u s  gmr pair) are ralactod md a d v w d  for ylold 
tasts, 

hrarfarrbg o f  thr dominant gem fra. the danor pamt t o  tho acmQIjlc 

T r a r f r r r i a (  of r dcmtnnt gens prir from the Qnm p a m t  ta tkr 

~r-c variety is wry a u y .  InitirlAy a cmss i s  mde ktwwa t)u 

doaor parrat (RR) and the 8gmnmic n d e t y  (rr) n d  the rcsulthg 



Mrrc , (b) r d  rha a h a t  .howin# stmmptibility b 
mcosrivo p a e  (rr). Ih. rwaptible  plmta am r r j W  

rl tk mrlrtat  p a t  ) La .Pin brkcrwud t o  rL yroaodc 
W O W .  tb. m~1018d P?Q#ay rk ~ t 8 - t  

8- i 8  cat iwmtrty brcktm~a.11 to  the r w c  vrrioty far r i x  
# a m t i o a r .  A t  tha nd of th 6tb kckcroar the bwkcrcnrd L 
W e d  crrd tb. rrsiatmt plants c a w w  Mtmrozygmm gate (Rr )  rm 
wlend.  T)u X6C1 i r  thm a d v w c d  to Y 6 P 2  aanarattanr. ThL1 P I  
#mntiar dl1 ,emfate lato m s f s t ~ t  (RR and R r )  plant8 ud 

swcaptiblo (n) plant s ,  l%a aalfrd taaisturt plu l tr  (RR ud R r )  rrr 

selected f r a  the K 6 F 1  #mmntion and the swcmpttble mar (rr) wm 
dircrrdd. k q m y  r~rr of the r c r l f d  rarirrtmt pluntr a n  niwd 

(X6P3). Out of the resistant p l n t s  selected i n  IC6t2. tharo hi& 

carny bteroryltau dorihurt $mar (Rr) w i  11 again show s e p u g r t i a  

(m, Rr, n) for msisturt and ruscapt~ble plurtm i n  tb protony roo, 

of Y 6 P 3 ,  while th. rasiatmt plmtr r i c h  h o a o z y p o ~  d a i l u n t  8 . u  (U) 

-bit h-amity f o ~  tlcMI churctrt  o f  rsrisuurce without m y  

m g s t i a a .  T& pmgmy rows rhuuin# m l f o n d t y  for tha c h s t r k t  

rurlauacte am mlactad fbr hrrth.r study. The ralactcrb reristmt 

1-8 arr tostod fat  their y i e l d  p r f o r e  in cqprriron v i t h  tha 

v u i c t y .  The lines rhowing ccmsirtmtly w t r t a d i n g  per- 

f- for yiald are tested-in .~lti locrtiarr tor- md tho -riot 
attiu m ncorwndod for reed incnua  and nlorse for arStintioa 

bl cnnrrn- 

Th. s t + r  backcmrr pr-v t o  trmsfor r pair of Qdaat 

-a (-in# rusirtmce to a disaas.) tmm r W r  pami to tho 

y r o r a d c  variety i s  illustrated kla.  

fn this b.ckcrora p c a v s r  the rgrarracic vlrdety ' A '  (ruleurrrmt 

p t )  is w u p t i b l c  t o  a disensa and i t  i s  contmlled by 6 pdr ai 
wamuirc, m s  (R), uhih  tha donor p r m t  'I' (ncm tlrourrrnt pjlrrrt) 

I# mtsuat t o  tha s u c  disease m d  i s  cantmlled by r pair o f  

I c l t  10)31s (M). 



m@t ~t m e  v r t i  aty 
drirrat mrrylrrrt trtcrariw . 

nrietprt gm~ rwmptlbla ma 



Ilh.n the chrretet  t o  be trmtfemd i s  eartrolled by r 

rrasrivr gma then th.n i s  8 nacesrity t o  dvmee tho C1 (wurrtiar 
t o  C2 gmrrrtim, ro t h t  thr plant carryint th. b z y p u r  nusrlm 

gum c n  k picked up )mn th. s*srrpt in~ populrtim md rubaquclt ly  

buleross.d. Tbmfon, b w l c r o a s b g  md t o c t h g  the backm8l.d P l  

p o t a t i o n  an c m e d  wt nl tenate ly  in  this ryrtm. 

After the s ixth  bwlcrors, th brckcrosred F, (K6FI) will k 

mcovoring rlmst a l l  th dosirnblr genes (99 .n )  o f  thr agroaaic 
v w i e t y  o r  naPrmt p-t, whilr alv,  carrying th pit of #en08 of 
tho donor p u m t  for the ehvrctar J msirtmcr in r hetrrorygow [Ir) 

cadition. n*n th. BCbFl i s  n'tvmmd urd i s  mimd Fn DCbP2 gruntia. 
X6P2 gmwrationr a b r  mfirrqatlon for ruruptiblr plants (lu, Rr) d 
mistat pl-r (17). Ib. resiaort plmtr m rl-ed and t a d  

for tlrir ylrld prfor~a* in  eap.rlrcm wi th  tb r(mwdc n r b t y .  

Th limr s b a i a g  conrirtantly outst.ndin( porfomnnce Lbr yie ld  .rr 

rarud i n  u l t t lwt lon  t w t r  ud tho ruprior mtrier are rr- 

for t h i r  n l r u r  for cultivation by tht g r a r s .  

Th. process o f  transferring the disease lrrirtace catrollad 

by a pair of recessive genes f r a  a doMr parent t o  m a g i m a d c  

w i o r y  rrhich is  wcept ib lc  for tb dirsase i s  illurttatod blow. 
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A quantitative chrrutor is controllad by aruarrl ganer &ad 
i t  i s  d i f f i c u l t  to identify tha raquimd p l a t  tn th. P2 ~enomtim. 

b d m  r qwlntitrtin chuactar i s  ta k t m s f a m d  tb prgrnr 

i a  &ancod t o  r t l e u t  rhr F, gmrmtim to hr r b l r  t o  select thr 
plant u r t y f n ~  the, desirable character rnd thon tho soloctad p l a t  

is kekemrsed w i t h  th, rgmtQ.1~ v u i o t y .  thur rdvrrrcin, th 

pr#rrs of transferring a quantitative trrit i s  i l lu smtsd  b l o w .  





b tro brsinblr char~ctarr a n  avdlabla &a r harm p m t  
d lhrr i t  1s o n t q l a t a d  t o  trmahr t k w  tw chrutam ta th 

r r r i a t y  rhich i r  lacklag  t h e  cbuutorr.  I t  i r  rJwnya 

b a i n b l a  to t.tmrter i n i t i a l l y  mIy aw c.hurct8.r out o f  thr tua t o  

rbr a#ranQl;ic variety u t n g  ihr baekcrosr r t h o d .  Aftor the first 
kekrrarr p r g r r r  i a  -lemd, th. drai-d i 4 m m d  l ine porwul.8 
th, tint dralnblr dmrrctar 1s  whetad. Ihr lLru h v i n a  that 

8iaglo b r i n b l a  chusctrr is tm8t.d as thr, agrmorric var iety  md 

t&n i t  i a  fmht crasrrrd to th darer pulrnt i n  ordrr t o  t t n r h r  
tho othr  desirable Sulrc tar .  Ihr prgeay La r u b m q w b t l y  backcmrmd 
t o  th, r g m n a i c  vrriety md the weand chrrrctar J # o  is m m d ,  

s a 8cwapt md m u w d m d  in hrrmrfwmiag tm brirrblr, 

-rr d i c h  mr, v r J l r b l e  in r darol prrrnt to Q o d r n C w  @@apt- 

d yrcrnarit r r i l o t y  o f  uhibt .  H, t r m f e r m d  th, chmcters an, &tar 
tb otbr  t o  tb r g m n a f c  vrrrirt;.. Thr n r i e t y  of a r t  - 'li@ club' 
w, rrrsiatat to tk i n c i m  of 'HmsslrLhfly', but wu s~11aptiblia t o  

tb two d i m w s  - @I)untv a d  'Ster nut1.  tk i d m t i f i o d  th. doraw 

p . m t 8 B u n  38' which war msirtmt to  both lRnt' md ' S t 8 ~  nut' rrd 
drcibd t o  transfer thou two chrrutrn t o  th. v r r i a t y  'Big club', 

To st.- r i t h  hr crosrrd thr ' l i p  club1 (rflrondc variety) to 

'but 58' (&or p a r m t ) .  Iha resulting PI was backcrossed to th. 

y n m a J c  m r i a t y  .ad in thr rubrrquat bwkcrorur, whetion u 
dimcud t o n r d s  mly orre chrmctnr - '8urt' rasirtmce. Thur at  tb 

a i d  of thr, finit brdccroar pmgrrrm r linr, which was mso.bAiag 'Big clubt 
md rhaing  msistsncas for 'Hmrsair, f l y '  and 18mtt could k bvoirqad. 
ms i q m d  l lna w a s  c b a n  as the ymmic variety and ar cld(18ed 
t r i n  t o    art Y@ in 3 d r  to  tmasfat  ttw other characwr 1 r n a i s t . k  

y stm wtl. bring the pmoss o f  this second baclcrorfitag, u l o c t h  
exercised for ' S t e m  wt nrirt.nml. A t  the end of th. w-t# back 



a o r r  pro/= r line, uhich w u  n m b l i a ~  tkr variety 'I118 club' 
md porrrrrLy t )w lrristrnerr tor A n  1 ,  lkntt ad 
'Str mt' could k bmlopod. That nrirty wu nvrd u 'Di8 
club SS' .  th, p r o c r g c  o f  bwkcmrtin~ which n r  carried out i n  tro 

b u t t  38 r Big club 
donor p u r n t  tecumnt prmt 
nri8trcnt t o  'karrt' 
r a a i s t ~ t  t o  'Stm' 
mst ' 

llorrt 3(1 1 Bit club 
daror plyent racumat prrnt 

44 
'Bit c lub 5 3 '  
resistant to 'bsrrin f l y *  
nasistsnt t o  ' bunt' 
resistant to 'S tem rust1 

( r g r o ~ . f e  variety) 
rrsi8tmt t o  W a a r i n  f l y '  
rurcrptiblr t o  'kr t  

tos i r t rar t  to  '!hat' 
msistli~lt to '8wa 
nut '  

S a n d  back ctos8 
PF* 

I 
ruscrptlblo t o  'St48 rust' 

(rgmnoJc n r i r t y )  
nslrunt t o  'WruLn f l y t  
nrirtmt t o  ' IkPlt 
Suqcrptiblr t o  'St- mrtD 

Trursf emad ' Stm rust 
nrlrtmt t o  B i t  club 



It I8 Lqonnt that the clrnctrr ur&t tnn#far i c  k*tr( huh 
kr i tabt t i ty ,  bor~  wlrctia for the $umter odn tmrhr Lu 
b k ltrk thrayb nnnl m d s  of  brelcrort&. k far tlw cLuwrrfi 
oi tlr kaumit prmt \by m trtwr un of rutemtially by tk 

buka~tlly pr~crdun ltwlf  rlth thr nrult t h t  thr bmdtr rwd p@y 
little or l o  rttmtim tom& tha. Thr chnctrr unLr tnrrhr wd 

U br f d n t i l i o d  nrdily in th hybrid papulrtionr. Ovncun Wd 
u, pnmd by r shg le  pit 8r#r n d  umlrtrd with hid, kdubim 
ltty ur tha tuiast to  hndlr. A Juncter of Mgh hrritrbtllty 
8annrrd by rrwrrl genrr d g h t  r l l  k mn rrfilly tmdtmd by 

bulmotring than a chrractrr af low )writablllty gonmad by t a r t  

#aOar, 
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