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ABSTRACT. The present work shows that the length of tooth of wheat ear spikelet keel belongs to the group
of quantitative-morphological traits, which varies according to years and sowing seasons, but this variation is
rather slight and does not affect steadiness of the trait. Due to this the trait can be assessed as a stable
characteristic of species, variety or sort and can be used as approbation sign in seed farming. Inheritance of
the trait in plants of first generation obtained via crossing short- and long-toothed forms is of intermediate
character, though it is inclined towards the short toothed parent. In the second generation segregation is too
complicated, segregated forms phenotypically resemble short-toothed and long-toothed parental forms. Among
them more short-toothed and more long-toothed forms can be found as well. Inheritance of tooth length has
been found to be dependent on several unifrom couples of factors. Short tooth of spiklet keel is found to be a
dominant trait. © 2009 Bull. Georg. Natl. Acad. Sci.
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Introduction. Species belonging to the genus Triti-
cum, except Dika wheat (Triticum carthlicum Nevski),
are characterized by a peculiar appendix of spikelet keel
- the so-called tooth (dent), whose length varies within
the range of 0.3-5 mm. In some species, for example T.
dicoccum Schrnk., tooth length is less than 0.1 mm.
Because of small size of this structure this sign was out
of interest of researchers and the nature of its inherit-
ance has not been studied so far.

After Dika wheat was discovered (T. carthlicum
Nev.) it became clear that the length of tooth of spikelet
keel in this species reaches several centimeters and it is
nearly equal in length to floret awn, making together
with it two awns and presence of two awns is a  specific
trait of Dika wheat.

First scientific investigation on inheritance of length
of tooth of the spikelet keel belongs to Acad. N. I Vavilov
[1] (together with O. V. Yakushkina), who discovered

and described this species. Further an important inves-
tigation in this direction was published by T. K Lepin
[2]. After more than 80 years from the publication of the
mentioned investigations the present work deals with
the character of inheritance of the length of tooth of the
spikelet keel (awn) in Dika wheat. This is significant
not only from the theoretical-genetic viwepoint but also
for establishing a new type of segregation.

Initial material and method. Of three main variet-
ies of Dika wheat the long awned variety var. fuliginosum
Zhuk. ears of black color and short awned durum wheat
of  (T. durum Desf.) var. coerulescens Bayle were se-
lected. Research was carried out at the experimantal-
training farm of the Georgian State Agrarian Univer-
sity, in particular on the experimental plot of the former
Department of Genetics, Selection and Seed Farming.

Pure lines separated from the chosen varieties were
used in crossing experiments. Variety coerulescens of
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durum wheat was used as a maternal parent and as
pollinator the variety fuliginosum with the longest awn
among Dika wheat varieties was applied. Besides this
reciprocal crossing was carried out. 200-200 flowers were
emasculated (sterilized) for both direct and reciprocal
crosses and pollinated. Crossing was performed by means
of the free limited method [3]).

Hybrid grains, obtained as a result of reciprocal
crossing (F0) were divided into two parts. One of them
was sown in autumn and the second in spring. Every
year of the experiment autumn sowing was performed
on 25th of October and spring sowing on 20th of March.
In both seasons the plot size was 5x25 cm. Parental
forms were sown next to the hybrids.

With the aim of getting F2 generation, all grains of
5-5 well-developed plants of F1 generation got from seeds
sown in both seasons were sown according to seasons,
on separate plots.

In order to get F3 generation 40-40 plants were
chosen from F2 sown in both seasons. Of them 5-5 best
developed plants were chosen and all grains were planted
as families. To get F4 from each family of F3 25-25 the
most well-developed plants were analyzed and all grains
from each separate plant obtained in such a way were
planted on separate plots according to seasons.

Length of 5-5 teeth of spikelet keel from the middle
part of the main ear of plants of F1, F2, F3, F4 genera-
tions and of the parent forms was measured by plotting
paper and average length of tooth of all five spikelet
keels was assessed as the value of tooth length of exam-
ined plants in mm.

Results and discussion. Study of tooth length of
spikelet keel in 25 well developed main ears of each
form participating in crosses has shown that this quan-
titative trait varies within years and also according to
sowing seasons, but the frequency of variation does not
form long variation series. This series is too short and
varies by 5-6 differing plants. Fluctuation of length of
spikelet keel tooth in parental forms (lim) and the mean
arithmetic error (M±m) is presented in Table 1.

As a result of study of length of tooth of the spikelet
keel of the main ear for five years in pure lines of paren-
tal forms it has been established that this quantitative
trait slightly varies in different years and according to
the sowing season, but variation frequency and level are
so low that it does not affect the stability of the trait.
Due to this, the length of tooth of spikelet keel can be
assessed as a stable trait characteristic of varieties of
this species and used in seed farming as an approbation
characteristic.

Variation series of tooth length of ear spikelet keel
has been found longer in Dika wheat as compared with
durum (hard) wheat.

Study of reciprocal combinations has shown that
direct and reverse combinations do not differ from each
other in tooth length. That’s why in this work we present
only data of the study of combinations obtained as a
result of direct crossing (Durum wheat X Dika wheat)
(Table 2).

Study of F1 plants obtained from plants sown in
spring and autumn has shown that inheritance of length
of tooth of the main ear spikelet keel is of intermediate

Table 1

Length of tooth of keel of the main ear spikelet of parental pure lines

Year and time of sowing 
T. durum var. coerulescens T. carthlicum var. fuliginosum 
lim M±m lim M±m 

1990, October, 25… 1.6-2.7 2.1±0.3 48.4-58.5 50.4±1.24 
1991, March 20… 1.4-2.2 1.81±0.21 45.5-52.4 47.1±0.62 

1991, October, 25… 1.5-2.6 2.0±0.23 50.2-75.5 60.2±0.49 
1992, March 20… 1.3-2.1 1.5±0.23 42.6-50.5 46.8±0.52 
1992, October, 25… 1.6-2.7 2.0±0.2 45.5-61.5 52.5±0.51 

1993, March 20… 1.3-2.1 1.6±0.3 49.2-73.5 50.1±0.49 
1993, October, 25… 1.5-2.7 2.1±0.23 47.4-54.2 51.5±0.22 
1994, March 20… 1.4-2.1 1.86±0.2 46.5-60.4 50.4±0.35 

1994, October, 25… 1.5-2.6 2.0±0.3 50.4-77.4 61.4±0.46 
1995, March 20… 1.4-2.2 1.8±0.2 46.5-58.2 48.2±0.48 

Average of five years 
Autumn sowing: 1.54-2.66 2.04±0.25 51.2-65.4 57.2±0.36 

Spring sowing: 1.36-2.14 1.71±0.25 46.2-56.8 48.4±0.52 
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character, though according to manifestation of this
character all plants are inclined to short-toothed Durum
(hard) wheat.

Investigation of F2, F3 and F4 plants obtained as a
result of spring and autumn sowong has shown that seg-
regation according to tooth length of the main ear spike-
let glume is of compex character and great variety of
forms are received, which create long variation series
according to generations. In this respect a longer varia-
tion series is characteristic of plants obtained as a result
of autumn sowing. In plants obtained from seeds sown in
autumn more individuals differ from both initial forms in
the direction of both decrease of this trait and its increase.

Our data on length of spikelet keel tooth coincide
with data by Vavilov [1] and Lepin [2] in that tooth
length is intermediate in plants of F1 generation and
this quantitative trait is conditioned by several genes.
But Vavilov’s conclusion [1] that short toothedness of
hard wheat is suppressed in F1 generation is not con-
firmed either by our, or by Lepin’s [2] data.

A great bulk of numerical data were got for F2, F3,
and F4 generations and it was impossible to present all
of them in the form of Tables. That’s why here we give
variation series from a single plant in each generation
with parallel indication of variation series of parental
plants (Table 2). Of the obtained results it is noteworthy
that segregation in 80 plants of F2 generation does not
correspond to the ratio of Mendel’s segregation. This
indicates that length of tooth of the ear spikelet keel is
dependent on several pairs of simple (single-valued)
factors and that short length of tooth is a dominant trait.
It becomes clear that single-valued factors hamper lon-
gitudinal growth of tooth and development of awn.

Short-toothed plants revealed in hybrid population
phenotypically are similar to short-toothed parental

plants, but at the edge of the tooth characteristic black
coloration of the male parental form Dika var.
fuliginosum is evident. This points to the heterogeneity
of the population and as a result of heterogeneity such
biotypes undergo segregation and in every generation
long variation series are obtained.

Conclusion. As a result of a study of tooth length of
main ear spikelet keel in interspecific hybrids obtained
by crossing hard wheat var. coerulescens with dika wheat
var. fuliginosum it has been established that:

1. Length of tooth of spikelet keel slightly varies
within years and according to the season of sowing, but
variation rate is so insignificant from a practical view-
point that it does not affect the stability of the trait.
Thus length of tooth of the main ear spikelet keel can be
assessed as characteristic trait of a species, variety and
a sort  and may be used as a probation trait in seed
farming.

2. Inheritance of length of spikelet glume in the
first generation is of intermediate character, though
according to this trait, these plants are more inclined to
the short-toothed parental form.

3. In the second generation complex segregation is
the case – numerous forms, intermediate between pa-
rental forms, are segregated; also few extreme forms are
obtained, which phenotypically resemble both hard wheat
and Dika wheat. Segregation in 80 plants of the total
number of plants does not correspond to the ratio of
Mendel’s segregation, pointing to the fact that several
pairs of single-valued factors are responsible for the
length of spikelet keel tooth and short length of tooth
reprsents a dominant trait.

4. New type of segregation can be established ac-
cording to manifestation of length of tooth of the main
ear spikelet keel.
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genetika da seleqcia

magari xorblis (T. durum Desf) da xorbal dikas
(T. carthlicum Nevski) SejvarebiT miRebul hibridebSi
TavTunis kilis kbilakis sigrZis memkvidreobis
Seswavlis sakiTxisaTvis

p. nasyidaSvili*, m. nasyidaSvili**, i. nasyidaSvili**

* akademiis wevri, saqarTvelos saxelmwifo agraruli universiteti, Tbilisi
** saqarTvelos saxelmwifo agraruli universiteti, Tbilisi

naSromSi naCvenebia, rom xorblis TavTunis kilis kbilakis sigrZe miekuTvneba odenobriv-
morfologiuri niSnebis jgufs, cvalebadobs wlebisa da Tesvis sezonebis mixedviT, magram es
cvalebadoba imdenad umniSvneloa, rom ar cvlis niSnis simyares, ris gamoc es niSani SeiZleba
miCneul iqnes saxeobis, saxesxvaobis da jiSis damaxasiaTebel myar niSnad da gamoyenebuli unda
iqnes meTesleobaSi saaprobacio niSnad. mokle- da grZelkbilakian formaTa SejvarebiT miRebuli
pirveli Taobis mcenareebSi am niSnis memkvidreoba Sualeduri xasiaTisaa, Tumca ufro metadaa
gadaxrili moklekbilakiani mSoblis mimarTulebiT. meore TaobaSi daTiSva metad rTulia,
gamoTiSuli formebi fenotipurad emsgavsebian moklekbilakian da grZelkbilakian mSobliur
formebs, maT Sorisaa agreTve ufro metad mokle da grZelkbilakiani formebic. dadginda, rom
kbilakis sigrZis memkvidreoba damokidebulia erTgvarovan ramdenime wyvil faqtorze.
moklekbilakianoba dominanturi niSania.
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