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ANEUPLOIDY AND THE ORIGIN OF OFF-TYPES IN SEMIDWARF
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ABSTRACT

The frequency of off-type plants observed among 111111; 136363 and ooסס12 plants in
bree!fer seed plots of cvs Sonalika, IWP 722 and PBW 154 varied from 0.010 to 0.018%.
Cytological analysis of 12 off-type progenies of each cultivar revealed that 50.0, 58.3 and
83.3% of progenies, respectively for cvs Sonalika, IWP 72 and PBW 154 were aneuploids.
Thus aneuploidy con tributed to 0.009, 0.006 and 0.008% of off-type plants.

Key words: Semidwilrf wheats, off-types, aneuploidy.

Genetic purity is the first consideration in s(;.'Cd certification programmes and only a
very low frequency of off-type plants is permissible in seed multiplication plots. However,
despite the best efforts made by the growers of certified seed new varieties soon get
contaminated with off-types beyond the acceptable limits. The occurrence of such off-type
plants has been attributed to mechanical mixtures, outcrossing, mutation(s), development
variations, and volunteer plants, etc. [1]. However, sometimes these traditional factors fail
to explain all the observed phenotypic variations. Obviously, some factor(s) other than those
mentioned above appear to account for the occurrence ofoff-type plants.

Reduced plant height in commercial wheats is primarily due to two genes, Rhtt and
Rht2 from Norin 10. Apart from acting as strong height suppressor, these genes are known
to promote chromosomal instability [2, 3] resulting in a high frequency of tall off- types [4].

In the present communication the role of aneuploidy in the origin of phenotypic
variation in three semidwarf wheat cultivars, viz., Sonalika, IWP 72, and PBW 154 is
discussed.

MATERIALS AND METHODS

Breeder seed plots of three semidwarf wheat cultivars, viz., Sonalika, IWP 72 and PBW
154 were moni tored throughout the growing season during rabi 1989-90,and off-type plants
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TaWel. N......UN wiIIl......,lilIiiy aU._,..ilI."../I'IIIft~inr••t-typeplaats in
..............ell. I • ...,wtt_ft!ItItleI

"'"Variety T_l Off-type NQ. of f-we. aRa1wr:a No. of fIImWea Frequency of
plaats piailta lollIl With witll eff~ a~(")

toW aMU.- out aM.~ pi- SIeCOn- total
(,,) pioid8 aneu- pri- IICCI\- mary dary

pk1Wa INry dary

SGaaJib 1,11,111 20 (0.011) 12 6 6 5 1 .' 41.6 •.3 SO.O

IWP72. l,l6,l6S 15 (Q.0'll) 12 7 S 5 2 41.6 16.6 51.3

l'IWl54 l,20,(D) 12 (0.010) 12 10 2 5 5 41.6 41.6 83.3

deviatinl from the patent variety in plant·· t\ei&ht, flowenn& range, ear and grain
dlataderistict,..of e.ch cvltivarwere~Ddha~individuaHyat maturity. In
the N&wit'lC1eMOI\ proceny r01ft of the 12 select«tolf..ty'peplants werepown in the field
ud at tlowerinc..., irnma~ spikes of 5 randoftUy telectN ptants/progeny row wereIi_ in 1:3 ac:etie Idd--ethaId and acetoaInnine ~rs ofaothers. were prepared for
meiotic studies.

RESULTS AND DISCUSSION

Out of the ·12 faanilies of theo#~plaAts analylidfOr each variety 6-10 families
.~d4e~oImeuploidy(Tabk!1).'I'houghthefreqtleftdesofprimaryaneuploids
~) ..,.. the three cul~ivarswere~/tne~ aaeuploids
(nulitDMia,~ etc.) ..~emore fteqtlttnti",·f'IJW·l54 than rhose'·foundin
SaMlka ('.~) aNI IWP 72 (t6.6~). A ~i5tinctly higherft~ofpropnieJ showing the
pI't~oI~~s(ma~Yllull~ics)lu.ttthatolf.typeplanbi5olated
fIOR\ PlW1St...plothadhlperpropomonofmono-iso--aftdmonocelotoaliesdum those

··saapW from SoNUb and IW!' 12 seed Piot,[5);~.~ variation i"frequency of
IfteUpioidy (~ryptusRCOndary) asrees with tMf~"""mother woBen 16, 7] and
could be 4ue to: (1) CMnce errors in gel«tinc off..typt plan~(2) smallaamplesi~and (3)
varietaldi~.

smce aU the three test adtivars are detivec.t fnm\NOrin-lO which is known for its
cy~ ~lity, occufr'ft\Ce of Qff~type.plaNI.if\ them eAn be explained due to
~. An lIIIOCiatiol\ between·semidwarfism~titINp1oktyhasal50been reported
by SuU'ezand Favml4j.

Acmrdinl kl Worland and Law [8]recipr()(:altra~tionsinduceimlability at
meiMts wh~h Wtimately leads to .the ptodUdiOl'lof~ and nullisomics. The
findfnp of the present investigatiOn Sl1ggestt"-t.netaploidfinconjunction with traditional
~rsI~n~m the origin ofphenO~va~tioJ\ineommercial wheats.
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