
‘JJh5 first  stag&  ii1 tht;  procGtjEre  is lzr--,G-.
scrlo  tGssti,*lh  of ,wz~L;s  obtaintd  from rcpr~;scntrtivi.
lints  of mod frorl  5ivrsc  hobitzts both within,  B..;.J?,
Zealand. 2nd over St-.;> s 0 Thi;  so lines  arG t(I;st<:d  :iiq .'
broadcast >lots  !i;hich'  arti  subjrjcttd to various m.thoc:a
of mann&ix:~t  SD thn t data are obtai_rc-d  on such cher-
actcristics as cst;:blishmrdilt,  yil,ld,  typ+,  soasoml
growth, ;+rsistoncy,  a.rd dism33  r~sistmci;  e jj;  o,ur

thousand to six tlzousr.xl  .>lznts  of each  spccit;s fro%...
thi;  most  IronisiLrg  lin<:;s  ar:.,  gut out for study IS
sing15  plants, a.95  thi;so zrc obstirved over  c"i p.:rio$  of
0:3c  to tlvo  yt,ars. dt th; ~:.nd of that  timtl cc: sc:lc.:ctio!'!.
is kiado , .;!pzoxinrtrly  OX hundrt;d-  of the- bi>st plcgts
b;ing  chosc:n  for Surth,r  study.. Th<;  so crc;  not s ,,li.t
up 2nd ~103tcd  out to forn a tillt:r-rove-  a;);3roxirmt3.1~
ton foot  in lmgth. Singlo  glmts from  tillers  .:rc: _
also sst out -so  that  :i close study of :;ach s:zl~c'tir:~
g1aKJt 2s a till?;r  row rmd ti11c.r si:lt;,ls  plo:Tt my b!::
carritd  e stac$  fi.ll"tllir  a Obsf2rvationS  .;:r+-  co:?tinuti&
,?12d oxamLmtions  r,;cord;;;d
b;;:iilg

i7t r~gu12.r ;3iriods,.  Qoi,nks
allotizd  for such ch?rakttiristics  ps 'pobuc-trio-'-,

r't;covc;Ty  aftc2r  cutkin,:,  grokth-form,  ;~&rs'istc,nCy.,
frs;Som  ok othri;,-ist, '&on  iGi:?t.=r-burn, and 'rust A In
this vl;ay, a,ft=r thr&G. to four yGor,s,;  tht,  .agrdzoai,c
quzi,li.ti&s  of thi;  singlti  pla,its  -my b,:: 'gangs,d .

3ror.l  th:is.  goint,  .iA.,tho ~~rogam::~~  thcrc. cr.;
tvco  nothods of attack  by V;hich,furthtir im>rovLn4%a
nay .bc; effected -

1. b r.iodifisd  for2  of mss s~lo~ti0~3. Those
i;l;l:ltS  Of OUtStL?CiiLl&  -.grohoXic rltirit  c'lrii ttistti.6  by
diallcl  crossin;; 736 salfi,rg to asccrtai-r  vthtith,r
their  prog;ny  coztzin r:?y serious  il!;focts. If, c?  f t -if
this test,  thu ,?r..n i;s povc to b; suffici;,ntly  .ds::isir--
able th6y  ,E ri; isolo%  togcth;.7r  to forr?,  a soloctio:z*

2. k ztho% involvi:3g  furth<r  kcfi,rumnt  iz thi-
plant lTi2tk.lTiEl. This involvos  r:uch  nort: ‘intczsisr:
brse-d-ing  vcork  r,:Xi z:im  at. thL2  :'~;ilinination  of any
undcsirablk  chzr~~ct~.:ristics  so that  a pc,digreu li:?::.  is
obtoi_rcd r,f;hich  coAt;7i;is  th;_  Last gossib16  poportio?
of infbrio?  typos; 2-J tiffLet,  ..by  this nothod  th,:. li;ss,
dosirabk  chzract..rs  which nny b; pi:sti;nt i_vl the
plant-natcrial  ar- sifto$  out.

iilthou,rh  th. first mthod. is an insort?nt
phasti im'th;  icl;.ro-;'2r:,nt  of a cross-ftirtilissd'  s?Lci,:,z
such as ;.:r6n:lial  ryoc:rass  .A:? so fnr as it iko.Fucts.
sok: rapid inprov:..I-:o:it  , it is rtlprdoii as only ?“st:-;:-.
in'th;,  fiml pro&uctio.l  of pLCli.g,rtih  ‘.&c;Js. It,
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ThGst,  fi:;;ures  ~rti  In aooord'v;ith  th
obtained  by JI-nkia r,t Abirystwyth. It vvill  b
thet  79% of thil  pl~zt;s  s;,t  ov,-,r  1 SL!L~  per 100
klthou;llh  1 s;;tid  per 100 spikclcts  may s&Grn R 1
it is c'omparntivr.ly  easy to obtzi,u.  an Ll QC~Lr
tw:?ty,  to thirty plants. from 6 sinGl!+;  plant  ni
si..lf-fi.rtility  fi;urI-:.

‘L si: t, :?.
spi%::.  1, ,t  E j l

ow  f i:;cr,
Gtion  oi
th such I.

Plxt AlO wzs stL;lf-f-;rtili-;  to thr .ext~..:!t  of
80.1 s~;6ds  par,,  100 s$ikLlIsts. Of its tw+lve  Ll plc;,-1.t:;
s&If-,polli=lotih,  six ~~OdUC:?ii 30 SeodS. Thb fit ur<.s
for,..ths other  s ix ;11$:2ts  vi;Grt 0 . 3 ,  &+O,. 1 . 8 ,  2 . 2 ,  8.5,
a:?d  71.1 szds ‘per  100 ssikbltits..
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The self-fxtility figure  of the remaining

plant,B35,  was 42.0 st;t?ds  pt;r  100 spike16ts. EkVi;;..Y
L1 plants of B35 wtiri-  selftd  end thrti-s  produced no
seeds, xhile  tht:  fi<urGs  for the othlzr E;i;ht  xkYre O"4,
0.8, 3.2, 4.0, 4.4, 14b0, 20.4, and 49.6  SL;-,~S  pt:r  100
spikc16ts.

In a 11 thr,:~.  cases th:,r(1;  is a ra 3 r; c i n t hi,
Ll plants from compltiti:  sClf-sterility  to self-f.:r'C:.Ij.l;c~
as high as or hich,r  than that of the partint. It
appears that stilf-fbrtility  has a genetic basis CAM
segregation  for self-fGrtility  or self-sterility  fcnG'i;or::
has taken pl~cti FS  E result  of sslfin6. Th:,  genetie
constitution of th, rtispzctivu  garGnt  pleclts  vii11 therm-
fore decide chi:  ti~;r~;o of self-fertility of the L
plants al;d  thw USG that  can bo mads  of furthor s;r;  fi:icz
in this geiltration. In prectico  any ryspriiss 21?.nt
ust;d for crossing is al~rys at thL;  Sam time sr,lf&.

In vielv  of 'thz gent;ral ri;duction  in vigour'
afti,;r  sclfinz  it would pro'bnbly not bG advisable. to
scltict  highly  sslf-f,,rtiL  lixs for the purpose  of
building up ;? comgositc.  strai2,  as the amount  of self-
fcrtilisatis;l  thc?t would probably take plsc~  in th;
field might b<* sufficiently  gxat to affect,thc  PigOur
of th: strain as r? wholo. It is possible, howovsr,
that  some- hif-hly s&H-fertila strai,rs may undc;-r~o vtirp
little reduction in vigour  03 solfinE,  and in psri;:?nicl
ana Italian ryagr?ss, as in timothy end cooksfoot, it
might be possiblci to produw  r. self-firtile  strai::
which  is quite  as vii?,orous  as the best  commercial li:?eS
but much more homogeneous.

The general  procedure to be followed i.3 oui"
breeding pro::,rammE:  as outlined above may be varied ii?
accorda!loe  with results Ehich  are obtained from time

to time. Iv this coxlection  reference will be madEi
to a modification in retard  to testincY for the prese.:ieti
of factors j?rsduci:ii-,  a 'cy$e of chlorophyll deficiency
in perennial  ryecrass  which IW may term  "tiller
albinism". This type  of chlorophyll deficiency, KLiCi.
has not been  encounterad  befork  in our material, OCCUTS
ix the progeny of 0.x of our most promising partint
plasts,  B35. Up to -th,  first tiller stagb  the set,d-
ling is usually L?ormal, but its first tiller and oft&l?
subsequent  tillers are davoid  of chlorophyll. hs be
chlorophyll-d&fic,iGnt  Laf dtivelops  it becom&s  some-
what  gr~;en  a,rd  apgtiars variegated. ks'th;:  old&r
leaves div off thii  plant bc;comGs :lo7-'mally  groin.

ThC.  int,r?sity  of thk 6avclopmGnt  of thi<
albi_rism  varies a:G somztimtis  maki;s tht identification
of "tiller albi_ro" >lan,ts  rather  difficult.

From a practical point of viobv  it is
debatabld  'wh&h:r  this chEractc:-  is sufficiently  harn-
ful to vr;nrra::t  elimination, but we arc;  of thi+  opinio:
that it is at least desirable  to know vchich  plants  zr;,
hctirozycous  for ih; factor concurnsd.
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Table  2.

------

Plal?t  iuo..  Til1c.r  hlbinism. Hatio.- -
do 0 srtit.;?o I!!0 D albino'. .zrt;vne.:  albino o- - -

B35' 414 119 : 3.5 :
B35/1

1,
424 65 6.5 : 1

se4  31 35 24 8 0 35.0 3.0 : : 0  1

I::., 54 ,3; 11 3 0 14.c 15.8 8.0 : : : 1 1 0

/ 58 128 23 5.6 : 1

T&s& fi,urGs app;;ar  to iadicats i: moxo-
factor-ial  inhtirita:?cG  of till&r  albinism  with *'cr6dzi"
dominant to chlorJphyl1  doficik:lcy. ThG number  of
gr603  plants is in most cases  too h-igh,  gsrticularly
in tht;  prog;-ny of S35/54  xhcrc7  thi,  nunbirs,  indicatC  8
15 :: 1 rather  tha;? a 3 : 1 ratio. 'HOVIXVC;~,  it is
grobablc; thzt  thG c;xcoss  of cretin  plasts  is dutj  to th
difficulty of idantifyinc;  some of tht. chlorophyll-
daficie-nt  plc:?t s.

In view  of th; lnr;;;;  amount of gromising
plant  rriati_rial  co;?sistin~  of approximatGly  2,7OO  pla$ts
many of which may col'ltain  th,..  rticcssivr;  factor for
"tillir  albinism",  3omL;  simplr-  larct?-scal&  ml--thod  of
tksting  thr;  most volucbli, of those  plants for the.  prc:-
scinc~ of this factor is d:sirab.le. A lcrzk  :iumb\7:.r  0-i"
th; plants may bc s,.:l~ct~jd  lat.;r for furtht;r prozi:ny-
tl3sti:lg, a,?d  if some.  izdicntion  con bc obtaint-d :IS to
thG prGsti:2cL-  of thi:  factor for "tillbr  nlbinism"  wn;hilL,
the plants arti  und,r  t,st  i?, th?.. singlti-plant  plot
much time  will  bi; snvkd. It is thousht  that thi,:
folloviing  z-&hod  may furnish this information0

When  th'.: sitidliillgs wi;ro put out as si;lgL
plants into the plot ox ran  of equal  numbars of
chlorophyll-dGficicxt  sotidlings  ~.ad  tilltirs of thb
pnrc.at  plant  B35 (v&ich  is hLtLrozygous  for ti1lk.r
albi^?ism)  was plan&d to tvto  roves of 'lgreeL~.'r  plents  SO
that  each rev; of the latttir v;CS  ~dj,?C~ilt  to f?.  r3VT 02
plants &ith  the;  r6ci;ssivo  "till;r  clbino"  fr.ctor.  . bil
Of the;  plants  ii? thu block will bo pt;rmitts& to flovkr.
Thbre  should bL about  Gqual  proportions of pollin  c,?rr;--
ing thti  da.mi:x.lt  factor  for "grtitj;;?"  e~rd  that with "chi;
rl;-ccssivc  factor goduci:nc  "tilltir albinisn",  SO tl1a.t
th& ch,?accs of any plczt  not b;iag  fertilisod  by so!%
poll6=1  ctlrrying the,  rt.cGssivc  f;-ctor  ar6 q.uits  rGmOtii  +
ThL hit,.rozy,.ous ~l?:;ts  fGrtilisod  by polltn  carryin;
the "till;;r  elbinim" factor nil1  produci;  some chloro-
ghyll-doficitint  siu dlings  xhilo  those  hor_:ozygsus  far

'Tgr-pll' &ill  sroduc;: only  p-z2n  pY?O~Gily. 4 .SGGd
sample will bc takt,:  from eF:ch ;~lEnt which it is d,:S-
irzd to t:.,st  and so';:n  sG>arnt:.  ly only for IxstinE
Jurposcs. In this wag  th;. ,)lants honozycous  for

t
llgr~i~!lll i::ng  b,; d~.t~,rnin~~~d  st th,;  sami tint- as th:.
$lZi?tS  a'r,:  ill the, ;jLot  for observation  of 0tht.r
characters.
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