INDUCED SEhﬂ-DWARF MUTANTS IN TRITICUM. AESTIV UM L
; ﬁBDUL SHAKOOR CHAUDHRY'

__ Monosomic sced for chromosome 24, 2B and 2D of variety Rersee wus
treated with 0.5 per cont EMS for 17 hours, at a romult three semi.dwaif
mutants were recovered in a homozygous euploid form, The height reductions
for thest semi-dwarf mutants varied betweén 25.46 znd. 40, 81 per cent of
Bersee. The semi-dwarf mutations séemed to be aasociated with 4 reduction
in cojeoptile length, fow grain weight and reduced fertility.

INTRODUCTION |
A oumber. nt‘ mtamtm; mutants in whoat and athm' m-up plants haw

mut:m; {Bom_]:vm, IEIEI] Konzak er al, 1969 n, Bnﬂu o &l. 1969: Qualset
et &l 1970 Wall es al. 1971). Some of thete” mutants ‘affect plant height,
Artificially induced somi-dwarf mutants mey offer additional sources for
height reduction to the wheat breeden,

The induced semi-dwarf mutants in wheat may result dus to a
mutation at a single locun (Bozzini and Scarascis-Mugnozza, 1967, Konzak
et al, 1969b; Qualsst ¢r af. 1970) and can cither be recessive (Konzak efal
1969a) or dominsnt (Konzak ef af, 1969h; Qualset o7 ar. 1970) in their
expression,

Due to potyploid nature of hexaplmd whont many genes are duph-
cated snd triplicated. It is this diversity of gene dosage which amllows wheat
to tolerate gross chromosomal aberrations. It also in responsible for mas-
king the activities of many mutants that arc “recessive” relative to alicles at
homoeologous loci, 8o that dominant and semi-dominant gemes are more
frequently recavered in the hexaploid wheat compared with its tetrapleid and
diploid relatives. For the same reasons the frequency of mutnnt FECOVEryY .
is nlso much less i the hexaploid wheats (Rorojevic 1970),

A postible way of increasing the rate of mutant recovery in wheat was
suggested and exploited by Tsunewaki and Heyne (1259). They used mono-
somic eather than snploid lines in their experiment on mutagenenis in order to
improve their chances of detecting and thereby recovering recessive mutations,
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INQUCED SEMI-DWARF MUTANT : #3

The intentioa of the present investigation was 1o exploit monosomic lmcu ur
wheat for induciog semi-dwarf mutation.

'MATERIALS AND METHODS,

So far the character plant heighy is concerned the most marked. effect
of monosomy has been produced by the chromosomes .of homoeologous
gronp 2 (Gale and Law 1973} of variety Bersee.

Ssed collected from the selfed monosomic plants for chromosoms 24,
28 and 20 of the veriety Bersee was treated . with ethylmethanesvlphonate
(EMS}). Aqgueous solution of EMS waa prepared in distilled. water. The
seed was soaked in EMS solution in a flask at 20°C. After treatment .the
wolution was carefully decanted and washed for 15 mipytes. under running
tap water. A concentration of O.5 prroent for. 17 bours was used which
gave rise to npprommataiy & 50.00 per cent germination rate The gr.rnunntad
seedlings wete growa to maturity in s glass-house, ™= -

-+ - The treated dosdlings were grownin the glmi howss. - Sinck the pheno-
types of the'monoesomic plants of group 2 of Berseo are csily distingwishable
from the cuploid by their short statore and since the requircd mutants ave
mlso in the directions of redueed height, then selection for short stature af this
stage will be composed of plants predominantly non.metant and moeno¥omic
end a few monesomic mutants. The only exception to thin will be thé
induction of 2 domigant mutant for dwarfism in & disomic. or euploid
indjvidual. . Spikes from the semi-dwarf plants were therefore Enl.‘tfulljl'
bagged to obtain selfed sced. M3 generation wae again  grown in pots
comprising 1659 progenies selected from M; gensration. :

The M} generation, comprising 380 progeniss was sown im the field
during 1971, The families which were shorter than their controls wctre
checked cytologically and their chromosame nymber ascertzipad. Oaly two
families {t} 13 685-5 and (i) 13.818-10 from M3 population’ dcrwe-d initialiy
from monosomic 2 B were uniformally shorter thau the contrsl and were
found o be dilomm A third semi-dwarf muunt 13- ]ﬂllT-f!-l wily a'ﬂ‘su
rcmv:md in a disomic form in the M, generation,

RESULTS.. L

A brief description of the semi-dwarf mutants ‘is given ' lépirntclff'ii
uader, T R i & de

1} MUTA.NTIS-&ESS ST .
The mean plant hmght nf :hu mutant was Bﬁ 30 cm .[Ilblc l]- wlud:
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i 29.46 per cent shorter than the parent variety Berses. The reductlon in toml -
height is due to proportionate reductions in alt internodes. Howsver, if the
individual internodes of the mutant are compared with respective interpodes
of Bervee, the top two internodes contributed & smatler praportion of the
toial helght whereas the basal two internodes contributed a greater  pro-
portion than the contro,

i) MUTANT 13-818-10;

- "The mutant was awnless, The tots] plant height was 77.32 cre which is
356.80 per cent shorter than Bersee (Table ). The reduction in total plant
helght appeared (o be duo to roductions in wil the intarmods batigthe,
However, &' major part of the reduction, 39,50 and 20,5 per cont respectivaly
wis found ib the firit and second interpodes. :

1) MUTANT 131047-3. :

This semi-dwarl mutaat was awned and the fotal plant beight wes
72.41 cm (Table 1) which iy 40.80 per cent shorter than Beraee, The reduction
in the total plant height was due to & proportionsts reduction in all ths
lnterfipdes. The first and the second imternodes contributed 33.03 and 21 &

per cent respeotivaly of the tots} plant height which was not much different
from the contribution of thess two internodes In Berses {Control).

AGRONOMIC CHARACTERS OF THE SEMI-DWAKF. MUTANTS:

All the thres semi-dwarf mutsaté produced significantly (P <0.001)
shorter coleoptilos than the control variety Bersee (Table 3). The mutant
ling 13-1047-3-1 baving shortest coleoptile was ihe shortest in total plant

height.

~ The spike of Berses Contributed 10.49 per of the total eight of the
plant. The spike lengths in the mutants 13-813-10 and 13-1047-3-1 on the
other hand, comprised 14,61 and 13.63 per cont of the total height regpec-
tively. Mutant 13-685-5 was however similar to Bersee singe its spike length
comprised 10.93 per cent, consequently for two of the mutants, the reduction
in height had not besn accompenied by n proportionate reduction in 1piks
length, However, the mutant lines showed reductions in 250 grain weight,
coleoptile leagth- and fertility (Table 3), An association bstween the semie
dwarf mutant charactsr and reduction in eced size, graln yield and coleop-
tllo length has also been reporicd by eactior workers (Qualset ef al. 1970,
Dialepov 1971), : ;
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TABLE 2 - Héan Cafeoplik'!e@ks of the Semi-dwarf muiants and Bersee.

Line , ' Memt length in m m
Bersee 67.2475 + 0.7737
Mutsat 13-818-10 . 59,5434 L+ Oslp2ee
Mutant 13-685-5. © 89.1794 T+ .. 7BTI
Mutant 13-1047-3-1 47.9176 + 0 658504
Difference {rom Eersce ** P 0. 01-0.00¢ e P, 001

TABLE 3 Graln welght and fertility (% seed set) of the sém:'-_dwm-f muntants
and the pareni variety Barsee.

Line 250 gicin Fertifity
weleht in gm (% seed set)
Barkes . 12,48 92.97
Muntant §3-818.10 12.06 85.00
Muntant 13-1047-3-1 11.32 £5.24
Muntant 13.685-% 11.72 . 3776

Correlation coefficients between height and other characters were

calcvlated for these mutant lines and the results are presented in Table 4.
A poritive correlation exists between plant ticight, coleoptile lengths, fertility
and 250 grain weight ouly. The regults differ tc aowmne extent from those of
Dijelepov {1971), who established & positive correlation” bietween plant height
and spike length in 4 large number of mutants whose heights ranged from
55.2010 19.30 sm. In the present cass, this corralation although positive was
not signifleaat, '

TasLe 4: Correlation éoeﬁcimr: in Bersee and semi-dwarf nupants

~

Total 250 grain  Fertility Coleoptile
plant height weight lenpth
Spike length . 0.7108 0.8097* 0.6168 £).7848*
Coleoptile length - 0.8409* 0.94g2%%¢ (. 7848"
Pertility = . 0.48820w" 0.7954%
230 grain weight ), §753me

* P0.03—0.01** P 0.01—0.001*** P <0 00]
DISCUSSION )
As a result of the EME treatment ef homocolcgoun group 2 monosomic
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lines of Bersee, three semi-dwarf mutents, two appearing in My generation
and one in the M, generation were recovered in & disomic form (2n =42),
The mutants are homogygous and preduce the stmi-dwarf phenotype and
also affect the morphelogical characters. The reduction in totel plant height
exhibited by these mutants compared with Bersee itself ranged from 29,46 to
40.81 per cent, The general pattern of internode elongation was similar
to Barsex except in the case of mutant 13—685—5 In all cases, the top
internode or peduncle constituted & larger proportion of total piaat height
than any of the other internades, "the second a l:lghﬂ}" smaller proportion and
10 QL. . .

' The teduction of total pfant height of the semi-dwar? mutants was also
accompanied by & number of undesirable agronomic effects, Coleoptils
length was reduced and 5o were 250 grain weight and fertility. Similar results
heve also been reperted by ather workers (Quaiset or of, 1970; Dielepov 1971}
There ivaa also a reduction in spike length compared with the spike of Beroge
but~ this reduction was not closely correfated with total plant hr.:ght.
Considering the contributions of each of the individual internodes and the
spike to total plant I:lelght it is evident that for the mutant 313—685—5 and

Hergee, the spike contributed approxituately 11 per cent of this whereas in the
other two mutants the peoportionate contribution of the spike was more
than 14 per cent, Spike length therefore did net follow the similar petterns
of reduction as shown hy the internoder. The renults however. differ from
those of Djelepoy (1971} whe obisetved a positive correlation l:u:twann plant
hezlght and spike length in & noumber nf dwarf mutanes. '

The positive correlation shown by the semi-dwarl mutants for 250
grain weight, coleoptile length and fertility is of some concern. Reports of
othér induced semi-dwarf mutants alno indicate kower yields, kccompanied by
reductions in other characters. Nilan (1966) has iﬂﬂpﬁd thet detoterions
pleiotropic effects are & commeon feature of induced mutations in the higher
plants. Many of the mutations produced by Gaul (1964) and Aastveit (1970)
bad also deleterious side effeets and they have cartied out breeding
programmes which reduced the less desirable effects of the mutant but yet
maintain its advantages (Aastweit, and Gaul, 1967; Anstveit, 1970}

Apparently these marked reductions in height brought about by single
gene changes are freqmﬂy asmmtecl with changes in other characters,
prabably resulting {roin plclntrupy In chis connection it is perhaps worth
mentioning that wheat breéders dunng utrl;r dwclupment uf nhurt statured
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wheats in the USA wert confronted with similés problems of low fertility,
low grain weight and small ¢oleoptiles (Briggle and Vogel, 1968). It is
only after intensive selection iz which other gene backgrounds were wsed,
that these deleterious sifects were reduced. :

These observations possibly indicate that the mutant genes involved
in height reduction affect basic developmental and growth protess, so that
many drastic side effects aré likely. The homoeologous group 2 chromo-
somes have been implicated in gibberellin synthesis (Gale and Law, 1973)
which is of course a process of fundsmental importance in growth posiibly
affecting most developmental stages. Muiatices among the genes affecting
synthetis of pibberellin are therefors likely to produce these drastic cffects
on meny chatacters apart from height.
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