CCIZKSFG)T BREEDI NG

A DISCUSSION ON_SOVE GENETICAL DATA
~000~-

JoW, CALDER,

Professor Stapledon, working with Cocksfoot, has shown
that ecoty-pes offer favourable mterial on which t0 commence
breeding strains suitable for particular habitat. With
that material and simnle Sel ectlon consi derabl e progress may
be made without a rational understanding of the genetic funda-
nental s underlying the results, The ogect of this paper is
to discuss sore genatical data relative to Cocksfoot breeding
and to include information enphasising the inportance of a
know edge of the genetic make up of the individual.

SELF AND CROSS BERTILITY.

The net hods by whi ch self fertilised plants can be
improved are sinple and” easily understood, In contrast to
thls the normally cross fertllylsed | ant s, propagated by
seed,demand NMOr € conpl i cat ed met hods, whi ch vary according t 0
the deqree of self fertility it is p033|ble to. induce.

Workers in ether countries "have presented VarPII ng results on
self fertility in Cocksfoot rangi ng from corrp ete self Ster-
ility to self fertility. Professor Stanledon who has coll-
ecteéd data fromabout 4,200 pl ants summarises t he position
(Series H, No.12, 1931) aS follows:- 'On the avera?e cross—
pol lination is probably about Six to ten tlnes as effective
as self-pollinatione«+ss+s the capacity for self fertility
varies over the wdest margin when ind’vidual plants are con-
sidered, " The kind of resu t one gets when self-pollinating
Cocksfeot plants is shown'in the fol lowing, [ist which gives
the nunber  of offsnrinfg whi ch mere obtained per panicleé bx
sel fi ng a number of di ferent plants in the season 1933-3 -=
20, 5, 80, ﬁ%lj 1014, 16,2, 3°6, 12k, 546 -
the average K 11 , offsp r|n ﬁer Danlcle conpared W th over
,@i/@izzlzzsffagr&n% per panlc e from~cross-pollination under simlar
polllnatlng condi tions.

ng the 14 ,of a nartially Self fertile plant thereis
Ioparent segregatlon of self fertility. From ten sister
ants the following nunber of offs»ar»ing wer e obt ai ned per
pamc e-- 4, 2, 445, 16, 1 ely, B5o6, 20, 16,

Sister. X brother (si b) pollinations bet ween pairs o?/ﬁf
plants were hlﬁ fertile giving over 400 offspring per
panicle with the ‘exception 0of one pair which gave only 6 per

pani cl e.

while the above data are insufficient for critical genet~
ical interpretation the three facts, Viz , , ,
(1) dlfrteerelnce? in degree of” self fertility in differ-
en ant s,
(2) d‘o'parelplt segregation of self fertility anmong off-
sprin
and (3)1ncom£ata%111ty bet ween sister and brother in sone
pairings and not in others.

lend support to the hypothesis that self fertility in Cocks-
faot is to some extent an hereditary character,



THE EFFECTS OF | NBREEDI NG,
(a) GENERAL:

_ _ The first eritical inbreedi ng experiments on cross—
pol linating plants was carried out by East, Shull, Hayes:
Jones, and others #n maize. Their gondlusions Ny be stated
briefiy as rellows:~-

1+ Recessive characters) many of Which are |ethal er
undesirable, are exposed, _

2. There i S an increase in homozygesity W th the produc-

~_tion »f pure breeding sub Strains.,
3.There i s a reduetion i N vigour, This is greater the

nor e heterpzy%ous t he original plant and it con-

tinues until honozygosity is reached,

4s Vigour can be regained by outerossing inbred strains.

. The rirst and second of these are ef assistance to the
breeder Of cross-pollinating plants; +the third is a hindrance,
while the fourth offers a means of overcomng this hindrance,

 (b)__COGKSFQOT:

) In order to ascertain whether tne results ef in-
‘breeding en MAI Ze ar e applicable to Cocksfoct, breedi ng. tech-
nique of a simlar nature is adopted. In self fertile plants
8olf fertilisation-is pract!| sed whereas in. self sterilé plants
(t}he "Aso-cal led diallel method is used, e.g., A X B, B x C

X A :

- As the chances are that any Cocksfoot plant 1z & hybrid
- relishce must De placed On the pehaviour Of the offspring in
‘assessing the genatic constitution of the parents. By this
- means recessive characters are exposed. . Mny ef these are-
lethal, such as forns of Chlorcphyll deficienCy while ethers
My bée asseciated Wth deformties, dwarfismetc.'

(1) Appearance Of Recessives: Jenkin has descri bed
t he hereditary baslis.and node of 1 nheritance of a chloreghyll
“deficiency in ryegrass and it i S propableg that chlorophyll
deficiency in Cocksfoot al SO has an hereditary foundation.
Tn ‘our work-from twenty Si x unrelated plants, "five 14 fanilies
produced chl orophyl| deficient seedli ngs in.the foll ow ng pro-
$ort%_onsg-~ 15 out of 32534 out of 93 Z out of 55;1 out cf 200;
out of 1 b5, : -

In a famly of sixteen 14 sister plants four of them pro-
duced ehlorophyll deficient Seedlings inthe L2 generaticn-in
the fol |l ow ngtpro ortion:- 60Ut of 28; 9 dut of 102;5 cut
of 80; 10ut 0 88; whil e the remaini ng twelve families pro-'
duced green plants ouly. 'It is apparent that segregation cf
chlorephyll deficiency is taking place here,

The above examgles -suggest vVery strongly that a recessive
character has been brought to |ight "by the prcecess cf in-
breeding end this empﬁsises the desirability of prcgeny tests
In expnsing both useful and undesirable receSsive characters.
Wthout progeny tests desirable ones will be cverlocked and
undesirabl e ones perpetuated.

(i i% Hybrid vigeur:  9ne Of the di sadvantages which
may have to be overcome as a result of inbreed&g i s depress-
ion of wigour which is frequently associated with inbreeding.
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In most 11 families this depression in yvigour i S noticed
though. Il varies with different plants.” The fellowing four
plant's s&lfed and, crossed inthe sanme year gave the folTow ng
yields in the 14 and ™,

‘Percentage redug-
tiron fromselfing.

231 xe23ed P .60 grs ave_‘x:a'ge 0‘1: )féapl%nts 3545,
SN M. 1 " :

94 Zxel3ed F.‘ :!7865“' 1" " “_2 L : 31 "1"

260 selfed I4  B82.7" Y Wz oM o

260 x 23 M 144.4" " "L o264

257 selfed -I1 . 67.3" 0 (g no |

257 x 200 P 414,5" . " L6 M 40,0 -

I n each instance the average of the Ii effspring.shows a
-depression in vigour When conpared with cross fertilised off-:
spring-, and individuals vary in the amecunt of the depression

ich results. ;

The following table shows that while the average of .the
I4 shams the depression in vigour there is segregation wthin
the I4 famly, some yielding as high as the parent but others
-much lower, I1he yields given are, the average of twenty
plants grown from equal” sized tillers. .

1

'PARENT OFFSPRING ‘
| 4 pel 3wl |6 7] 8 9lav.

C23 571 gre. | 576 | U7 374 | 485 | 169 Wil | 519 1 502 | L55|489
¢13 638 " . |L429 | 630 553 | 534 B D R 536

Thus in these two I4 families in the few of fspring tested
there was a depression of q4,5% ferstrain ¢23 and one Ccf 16%:
for strain C13, Wthin the offspring, however, there is
segregation asS regards vigour. F have no data te present ON
the yields i n subsequent ,L,%enerations, but Professor Staple~
,don says. that there is |[ittle or ng evidence in faveur of

furthér decrease in vigour fpem the I4 to LSgeneration
(Series H, 12, p.178;1931)

, The depression in vigour from selfing mght be serious'.'
in some famlies and the nethod suggested %o “overecme: this is
to cross inbred famlies after homosygosity IS reached and
undesirabl e characters have been elimnated. Owing to thk
-fact that the different inbred families will have different
genetic constitutions it i s advisable to ondeavour to obtain
sone information as to which hereditary characters wll com
bine to give the greatest vigour and at” the same time kesp the
. type relatively constant. While inbrseeding is prodeeding’-:
thep parent plants ordifferent L ptants abs CrosSed and their
progenystudi ed to ' determne the bvest comkhinations, The effect
of "different conbinations is geen from the follown% list of
crosses where plant 23 was 'crossed with fourteen other plants,

~ The a/i el ds are expressed in terms of 023 shelter pollin-
ated ='1O v
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'The parent plant in each eross was. selected because of
ite vigcur and typs. The yields fromt he different erosses
indicate clearly that the hereditary make up of stme plants
combine better with Strain €23 than dc others, and their
inbred famlies arc likely to-give higher yields in ocombin-
atﬁon with inbred €23 than are inbred famlies fromsthewother
pl ant s,

DI SCUSSI ON, ,

. Data are surmitted to. support the fact that Cocks-
foot is normally cross-pollinating, but is self fertile to a
varying degree and that individuals may be highly self fertile
or self sterile, Evidence is advanced to show that self
fertility i s to sone extent under the control of hersdity.
Experiments show that mecessives, many of which are lethal or
undesirable are brought to light vy the process of self fer-
tilisaticn Which is intensive inbreeding,  The association
of depression of vigour with inbreeding is discussed,s Data
are prossuted. 1O shew the oktent: of and’ segregation of the
depressi on of vigour and also 'the effect of different combin-
ations of heredities on yield, .
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