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Abstract

Seeds of five barley cultivars (Clipper; €.1, 3576, Proctor, Keich and Prior) having ¢
yields and ‘adaptation characteristics were treated thh OO4M ethyl ncthancwlphonate
8 hours and populations of Mgw-dcnved treated and control lines were asscssed in repllcated field
trials over, four different sites in South Australia in the My generation,

The treated populations ofieach of five cultivars gave
all sites and exhibited'significant increases m genpiypic variance are
poplu]atlons Sumlarly, the genotypicvariances for-heading-date, plant-height-and; seed-weight were
significantly increased in the treatéd populations. The mean heading date of treated ]mes of each
cultivar, was shifted towards lateness whereas the mean valves for height and seed weight in the treated
Tines were not significantly altered cxwpt f‘or seed weight of Prior which was significantly reduced.

Introduaction

Durlng the last five decades adequate research has been conditcted to prove
that ionizing radiations and chemicals, when applied to plant and animal tissues,
" can induce mutations at loci that govern that expression of both qualitatively and
i ‘and quantitatively inherited characters (Muller, 1927; Stadler, 1928a,

1943 ;“Gustafsson, 1947, 1951)., The firét extensive study involving induction of
mutations, affecting quantitative characters was conducted by Gregory (1959) in
peanuts ((Arachis hypogaea). Since then, many other workers (Oka er al., 1958;

Rawlings e al., 1958; Brock & Latter, 1961; Krull & Frey, 1961; Abrams & Freyy
1964; Brock, 1965 Miah & Yamaguchi, 1 65 Gaul ef al. 1966; Ghaf‘oor et al. 1968:

Gaul et al. 1969) have used different mutagens on a
genatic var 1a.b1hty in quanntauve chracters “These 1] ens
were effective in generating variability in quantitative characters and progress
could be made from seIectmg among the variants.

e

The genetic va,rlabdity ‘induced among the mumgen—derwed popma‘tlons

bas been measured only in one envirorment in most of these studies. . However.
~derived, f'a.m'hes at two logations«dn successive

: L ic variar.ce for yield was inconsistent
between generatmns ard bctwem locations within generatiors.
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g ) s.the ma.gmtude of genotyplc varignce among dlfferent'
quantitative characters in F ited material of diverse barley cultivars when
grown over different sites in M, ‘generation.

Materials and Methods

Five barley ciiltivars viz. Chpper
yield and adap ttern i ) ,
genic treatment consistedi ol soakl’ 200 seeds of ‘

each cultivar in 200 ml. of freshly prepa.red unbuffered squeous solution of EMS'
(0.04 M) for 8 hr. at 23°C. ¥

65 control M, pla y e e
in 25.5 em dxa,meter pots in the n January 1969 to raise Mij nts.
‘In M, generation, plants having drastic changes were removed and the remainder:

were thinned at random to glve 5 plants per.pot. One normal—appearmg plant per
pot was selected and hz : .

: gth and
apart Wlth 30 ¢cm space otwoon a“‘J&CG“t plots and 1 m wide pathwa
bays of plots.

Yield: ° , 30 cmat-‘each end © plots
removed and the remainder of the p ot (3. 40 m) was harvested with a “Waite Gravel
H .  The weigh of cle 3
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.each cultivar from the mean squares in’ the analysis of variance similar to Johnson
et al. (1955) as under:

MSP—MSPS
S
s

4 Where,

"MSP = mean squa,re expectations due to lines

sitesiifiteraction

mean square expectations due’ 0 Ime

’ _represent the number of smtes and rephcates per
site r pe tively.. |

. The significant d rences betWeun treated and control popuIa.tlon mea,ns
.were obtained by using ‘t* test'as under — @

1 ]
\// s2 (—« ' —/«?
ny ny

X1 - _mean value of control population

~ Where

X, == mexn value of treated population

TSS, + TSS,

TDF, + TDF,
Where

TSS; = total sum of squares of control population

TSS,
TDF,

~ Results

of the frequency @
ites arvay from their ‘rospective tontrels t@W‘er% lower ym.d in
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Fig. 1. Frequency distribution for yield combined over sites of M2=—derived treated and control
Tines of five harley cultivars grown in-Mj generation:

the M, generation (Fig. 1). The mean yleld% of the troated lines of sach cultwar werg
significantly less than the.means.of corresponding control populations in:all cases
(Table 1).  The greater reduction in the mean yield was observed in the treated
material, of Proctor :and. Prior.~ Even though the gatl yield was reduced,
some of the treated lines in Clipper parformed iden tosthat of the highest yielding
control lines and with C.J, 3576 three of the treated lines out-yielded the hlghest
yielding control line (Fig. 1).

od by EMS-treatment among the, treatedimaterial
an cotiespondingscontrols except with
oldbincrease (Table 1). The latgest. olp was
76 followed in order by Prior. Proctor. Cipper

T he meegmtude oﬁa p in

btmmd w;th the tr éa.téd
and Ketch treated lines.

() Heading date {days):

ed-uniform, headingover a,2-4 day

«  Theseontrol lines of sach cw
( 23C) and Proctor (No. 10/ ©) were 2

interval except onc control ling of
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Fig. Frequency distribution for height combined over sites of M2--derived treated and control
lines of five Batrley cultivars grown in M4 generation:

days later than the rest of their respective control lines (Fig. 2). There was an overall
shift towards lateness among the treated. lines of all ‘cultivars as shown by the frequency
distributions (Fig. 2) and significant changes in mean (Table 1). “Névertheless at least
one of the treated lines was earlier than the earliest control line in all cultivars except
Clipper.

The genotypzc variance for heading date was
i ‘ Iij and Pr
ulti

negligible among the control

* ncrcase of g y  cultivars
as ¢ ompared with respcvnve controls with the largest increase, oceurring thh LI 2
and Prior (Table 1).

) Plant height (em):

or decrev«sod hmght cxcr‘pt Wi , x
llnes was observed but thjs was not mgmﬁcant (Table D
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Fig. 4. Frequency distribution for seed weight combined over sites of M2~ derived matcd nd
control lines of five barley cultivars grown in M4 generation.

12 iyhich 45 12 om taller than the mean of the control group. :The. genotypic
: ¢ s of the other cultivars greatly exceeded that of respective
ronounced. dlﬁ“eleace occurred with the C.I. 3576 lines/(Table 1).

(d) Seed Wezght (gm/1000 seeds):

The frequency distributions for seed weight of all cultivars (Fig..4) show an
increase in spread of this character for the treated lines over their respective con-
trols but no consistent trend was observed in allthe cultivars. , There was an overall
% i ight _among the tre%ted C‘hpper nﬁd Prior,_lings,
i ns.with C.I. 3576, Proctor and
s not significantly altered by
le 1).

ean value of seed weight
of the cultivars except.Prior (T

The genotypic variances for sced weight were considerably increased in the
reated lines of all cultiyars compared with the corresponding control, indicating a
substanua iy greater Va.rlabxhty for this character among thetreated material (Table 1),
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Discussion

In commeon with other workers it was found that EMS-treatment of barley
cultivars cuased a reduction in mean yield and a large increase in genotypic variance
for yield and other quantitative characters. . The maximum reduction in mean yield
in M4 generation occurred among the treated. lines of Proctor, followed in order
by those of Prior, C.I. 3576 Clipper and Ketch (Table 1). These results are closely
paralleled by the response with respect to M, chlorophyll mutation frequency and M,
seed sterility except in these cases Clipper was less responsive than Ketch (Arain,
1974). On the other hand the magnitude of induced genotypic variance in My did
not follow the same trend except that the lea.st amount occurred in Ketch (Tabie 1).

Gaul (1965) has observed that M 1 survwa chlorophyll muta‘non freque-lcy, reduc-
and he has used these Jomt responses fo gauge the eﬁ"ectlveness of the mutagen treat-
ment. Therefore, it can be concluded that in the present study the EMS treatment
was most effective with Proctor and Prior and least effective with Ketch and Ciipper.
The reasons for these differences are not known but it is possible that the cultivars
differ in their seed coat permenbility or in the physiological state of the embryo.

The other characters studied nameiy heading date, height and sced welght
all'showed an increase in genotypic variances among the treated populations in M,
generation except tor height of Clipper, where genotypic variance of the control lines
was much inflated by the presence of one tall line (No. 12C).

The mean heading date of treated lines in all cultivars was shifted towards
Jateness. This delay in heading has often been observed in cereals after irradiation
and EMS-treatments (Abrams & Frey, 1964; Krull & Frey, 1961; Gaul et al., 1966).
In the preeent study, the shift~of mean hea.d.ln0 date towards lateness does not fit
Brock’s (1965) hypothesm since these shifts occurred in EMS treated lines of all 5
cultivars including early, medium-late and late types. On the other hand, it provides
support for the hypothesis of Gaul & Aastveit (1966) which states that the change
in mean values of quantitative characters occurs in the direction associated with
reduced vitality mdependent of the genotype used. In particular, many of the treated
lines of Proctor (which is very late in heading), were 2 s later than the mean of
controls and each of these lmes had low yield, indicative of reduced vitality.

The mean values for plant height and seed weight in the treated populatlons
were not significantly altered from that of controls except with Prior, where seed
weight was significantly reduced. The non-significant shifts in mean Values of these
characters is in agreement with the findings of Oka et al. (195R) in rice and Rawalings
et al. (1958) in soybe%ns In the present study, mutations for plant height occurred
in both plus and minus directions resulting in no significant shift in the meéan value,
with all cultivars except Prior. With Prior (the tallest cultivar studied) the treated
lines were shifted only towards shortness but the reduction in the mean height was
not significant (Table 1). The pattern of seed weight changes was similar to that
observed for height for all cultivars except Clipper and Prior. Thé changes in these
two cultivars were towards reduced seed weight, particularly with Prior where the shift
in mean was significant and many treated lines had much reduced seed weight. No
obvious reason could be found for this different behaviour of Prior.

The present studies have provided an evidence on the induction of genetic
variability connected with vield and other quantitative characters when tested over
a range of sites among diverse barley cultivars after EMS-treatment. The genetic
variability thus induced can effectively be utilized for evolving new strains possessing
desirable characters.
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