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Abstract: It has been comparatively studied the formJwfantype of wheat with different ecological origins anmanoid
forms formed as a result of hybridization and gegteinto gene pool from Azerbaijan arégvedishi the ancient people
selection species of Azerbaijan, which is relatethe type ofl.turanicum JakubzTuranicum-186gained by |.D.Mustafayev
based on electrophoreogram of gliadine fractioprotein. TheDevedishiin Azerbaijan and the selection of popular species
Turatishin other Turkic states has been proved to be os#me origin. Th@uranwheat is a donor for the formation of big
grained, high-quality wheat. This species has lpgewen to be one of the parental forms in the di@iuwf theSecale L
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1. Introduction

The synonymous names of thE&turanicum Jakubz the Turks), adopted in the international botanical
species: T. orientale Perc (Eastern wheat),T. percivalli classification, with synonymous names suchTagrientale
Hubbard. ex. Schiem Persival wheat,T.mesopotomicum Perc.,T. percivalli Hubbard. ex. Schiem., and the name of
Jakubz. — Mesopotomian wheat [1, 2, 3, 4]. The Bagan species variety which is in “dead Latin languagethwthe
popular selection species of this wheat is calledddishi. words of Armenian origin. For example: Gandiliai\.Pby
Some researchers taking into account that this twheas replacingT. turanicum var. gazimustafaken@eokg. species
found in the tombs of the Egyptian pharaohs inemtdimes, types, arnual(al)yar. turanoprovincialeMust.- arnuruni(al),
called it as the “King Tt& Wheat”, Tutankhamen wheat [5,6],var. turanoapulicurMust.- narpuru(ru)yar. bandirmanicum
other authors which based on the religious boaddng) into Hacizade. - arpual(ru) etc. [4] falsifies the scien T.
account the use of it in the ship of Noah calleakithe “grain  turanicum Jakubz. was for the first time recorded as a
of Prophet” [7]. According to many sources the wheas separate species by N.K. Vasilyev in 1899. It weblided to
imported to Egypt from another country, and in tbatintry the system as the species variety by P.P. Shr&8é&g), and
it was called as the “Camel’s tooth” — “Devedishfncient as a new species F.orientale Perc. (Eastern wheat) by J.
Turks called camel as “tur, deve, tooth- dishi”. the wheat Persival (1921) [3]. The type of wheat is growrAerbaijan,
grain is big and elongated, Uzbeks, Turkmen andakKlag Iran, China, Turkey, Turkmenistan, Uzbekistan aafikistan.
called it as “Turatish”, but the Azeri Turks as “@elishi”. Turan wheat was grown in the territories where iBirk
Armenians based on the remnants of the Turan wieatl nations are spread, beginning from the ancient imnetil
during the archaeological excavations in the Azgmha recently, and is noted as buckwheat in the intenat
areas remained in the territory of the Republi@dohenia are statistical information. Due to the weak bush, the
trying to prove the “Devedishi” species to be thepylar productivity of the species existing till 1930-38ays was
selection and thus to prove them to be a statethttancient 1.5-3.5ton per hectare in Azerbaijan and Turkey eund
civilization [4, 7]. In this regard, a group of Aemian cultivation conditions [6].
scientists tried to change the nameTofturanicumJakubz. Turan wheat was grown and planted in Azerbaijarain
type (wheat called by the name of the area ofidigion of wide range until the period of the collectivizati¢h932-
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1936). In subsequent periods after the establishnoén
productive varieties of wheat in Azerbaijan, theg Bound as
mixed type in the wheat plantations. I.D. Mustafajeund

12 species varieties of Turan wheat in the plaomatiin

Azerbaijan and only 5 of them were included tolbganical
literature for the first time:var. turanoaffine Must., var.

turano-alexandrinunMust., var. turanoleucurunMust., var.

turanonigrumMust.,var. turano-apulicunMust. [2,3].

2. Material and Methods

As an object of study, Turanicum-186 and largergtgpe
given from the gene pool of grains of Garabagh $RB980
(both sorts included to thear. insignespecies variety)yar.
turanoaffine Must, var. turano-alexandrinumMust, var.
turanoleucurum Must,  var. turanonigrum Must., var.
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from different areas to the genetic fund. The arnbooin
irreplaceable amino acid lysine in the compositidrgrain
protein is 2.09 - 2.78%. Its yield is higher as tfrains are
large and glassy.

The grain of Turan wheat growing in the territor§ o
Nakhchivan Autonomous Republic is glassy, and friden
flour it is prepared high-quality macaroni, overedd in
various shapes, lavash of excellent quality, namdle
confectionery, candy, halva, porridge and roastedat etc.
Noodles and cereals have special taste. Variowslbrmade
from its flour became stale later, lavash breads faghly
appreciated for its special fragrance and color.

Negative features: it is not durable to drought aott,
insects and helminthiasis diseases. As its spikegasins are
large, it is bent down, and due to this featureisitalled
“Stork wheat” by some Turkic peoples (Moldova)ijsitalso

turano-apulicumMust.; T.dicoccum var. farrum, T.dicoccum inclined to lie down. In humid weather, the leawésTuran
var. rufum Zogal bugda (Cranberry wheat), Turan wheat KTwheat are not durable to the yellow rust and stibiisease.
0012 from Iran, Turanicum-kT-0014 from China, (lran Large grained wheat which is the Azerbaijan's meatio
Urmia Field Crops Research Center), Turatish kTs001selection is widely used as productive, high-proteybrid

(Uzbekistan) brought by the author from Van, Turkey994,
kT-0016 (Turkey) and the hybrid forms gained agsult of
hybridization in 1980-2003 were used. The study Wwekl
under 550V voltages during 2.5 hours in electrophisr
Polyacrylamide gel
aluminum lactate.

3. Experimental

As a result of years of experience it was found thatt
Turan wheat is warmer climate crop due to the emvirental
characteristics. It gives good crop yields in thigyated areas.
It is possible to sow Turan wheat in the spring aotlmn.
According to the environmental feature, it is velyse to the
buckwheat. According to the ripening period, it fest KT-
0015 Uzbekistan) and ultra-fast growing&T{-0014 China)
forms.

Turan wheat was used by us in hybridization of Esec
and type. Comparison with other wheat hybrids shtves
they are good donor for short, large spikes typigsirides of
this wheat with soft wheat may formuroid, percicoide,
speltoidand @mpactoidwheat.

The negative nature is that it sometimes may bectatl
with black-and-purple germ disease. But it doeslower its
quality. Our observations confirm that the existemt this
sign in separate grains due to the air humiditg i®sult of
increase of anthocyanins in its genotype. Whendtans
with such embryo start to spring, the stems ofpilaamts are
in purple-green color; however, their grains do natve this
sign.

The weight of 1000 grains of Turan wheat is 54-@%5g
more, and this makes it the world's largest cendadat. The
grains of Turan wheat are humpbacked, sickle-liaad
elongated. It is 100% glassy, dark and light andmdor. We
defined that there is 26,1 - 14,6% of the proteithe content

forms are gained while hybridizing them with vayiedf
other types of wheat. It is easily hybridized wil'B, A'BD
genetic wheat [8].

The hybride I of Turan wheat withl. boeoticunBoiss.

of gliadine proteins with pH 3.1landT. monococcum lis sterile. It is easily hybridized with.

turanicum, T. compactum, T. machad forms highly fertile
lines [9].

It is formed 60-85% from hybrids of Turan wheat as
T.durum, T. dicoccum, T. aestiviand fromT. percicum, T.
aethiopicum wheat as straight and reciprocal, and
germination percentage of grains is high. Its tddrith
hexaploid wheat form different types and speciegabnling
in wide range in Fgeneration.

T. turanicum x T. petropavlovsKyybrid population forms
T. petropavlovskyi, T. polonicum, T. durum, T. hicam
typesandintermediate forms inJgeneration. In Fhybrid of
T. turanicumx T. aestivumand T. compacturorms variety
of hard wheat specietisranoid, speltoid, compactoid, duroid,
dicoccoid(18 - 22cm in length) ears, easy and hard to lthres

Potokina S.A (1967) having studied the signs ohecaic
value ofT. turanicumcame to the conclusion that this type of
wheat is monotype, has a small, natural habitatlogecally
less plastic, with less interspecific differenddewever, it is
resistant to drought and hedt turanicumtype is divided
into 2 ecological groups: Iran-Turkey and the Causa
Anatolian groups. The Iran-Turkey ecotype forms are
moderately drought-resistant, but the Caucasus atohan
group are moister-loving plants. Potokina S.A. sotbat
Turan wheat does not hybridize witlh. militinag T.
montanum, T. timopheeyii. zhukovskyivheats [10].

According to our results, there are no any fundaaien
differences among these ecotypes. They have getrghnt
in terms of sowing as a result of hybridization hwitther
wheats. Plants of both ecotypes during the hylatthn with
hard wheats in the conditions of Nakhchivan Autonam

of grains ofturanoide wheat, formed as a result of distantRepublic is generated large spikes, glassy grairesjuctive

genetic hybridization, and .turanicum Jakubz. collected

forms (R). The weight of 100 grains of Turanikum - 186
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hybrids of different species reaches to 70 — 80ghybrids
of Turanikum with a variety of different wheat specand
formation of ears is different..turanicum x T.karamyschevii
- 2.1 %;T. turanicum x T. durump to 60 %;T. turanicumx
T. sphaerococcurandT. speltaforms up to 47 % of hybrid
wheat. T. turanicum X. Formation of grains in itgbtids
with other wheats is highly dependent on the ditersf
species and environmental origin, but also on trection of
hybridization and selection of the second parent.

Compared to other countries, in Azerbaijan Turareath
was mainly used for hybridization. Mustafayie®. obtained
Turanikum186 through the hybridization of local
AzerbaijaniTuran wheat andnelyanopuwvariety of different
species of the local hard wheat of Nakhchivan arigihis
wheat relates to the diversity of speciesToturanicum var.
insigne Perc. It differs fromDevedishisort for fluffy black
awn, reddish scales, and the red grains. This lamstbeen
regionalized for some regions of Uzbekistan andakhgtan.

The ears of this sort are awned, white-fluffy, witlack
awns, ears white and gray. Grains are white. ltutdes
properties of Azerbaijan and Central Asian ecolaggroups.
Spikes are cylindrical, sometimes bent. Ears are (fil-
12cm), are 17-18 in number. Awns are irregular. fizes
are 15-16mm, 3mm wide, lancet-like. Grains areteydong
and oval-shaped. The middle part of the grain iscasing
(sickle-shaped). Grain length is 11-12mm. Weight1600
grains is 60 — 80gr. Grains are 100 % glassy. Bokebf the
grain is sparsely fluffy. Plants’ height is 116-t®qQ bole
strength is medium. In favorable climatic condisowhen
the ears are filled they are bowed down to the mploif they
are sown densely lay on the ground. The leavesliginé
green, long, wide and naked. Drought- resistantcispe
Resistant to fungous disease. Grains are of higdlitgu
suitable for the production of pasta and confeetign
products. Bread quality is assessed by 3.8 pofs. the
production of oven pita bread and lavash (breactai the
thinly rolled dough) its quality is assessed by &ints.
Productivity of the sort is 35-40 quintals per laeetunder
favorable conditions. Productivity is higher in ¢kaand
sandy soils. Depending on the climatic conditiohere is
probability of catching black germ diseases.Acaugdio
mode of living it is half-autumn sort. In the exjpeental
field of Nakhchivan SRS it was planted in May ame the
harvest. However, the productivity was low. If pkh at the
end of September or beginning of October, it gigesd
harvest. It is regionalized for irrigated lowlanddahighland
zones.

The formation of the first generation of grainshiybrids
of Turanikum -186 with other varieties of wheat viagnd to
be 25 % withT. boeoticum T. monococcumlO %, T.
montanuml6.6 %,T. dicoccoide®25 %, T. dicoccum?9 %,
soft wheat (Gurgana sort) 22 %, durum wheat (Sesanf)
26 %, Zogal bugda78%, and the probability of survival of
these grains variety is higher (12-85 %) (Fig.1).
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Fig. 1. Ears of the turaniod wheat: 1-Turanicum - 186 3-2Devedishi
(Azerbaijan); 4- Turatish (KT - 0015, Uzbekistan5y:- T.dicoccum var.
rufum x S.segetale (Nakhchivan kT — 0104).

Turan wheat has been hybridized with Ae. cylindriga.
triuncialis, Ae.biuncialis, S.segetale, S.montarapacies.

The Turanikum-186 was hybridized with Bol bugda,
(Forte x Caucas)- (Sava x Albidum - 24, &, (Turanicum -
186 x Zogal wheat) FBezostaya - 1 and others.

On the basis of spectrum of the gliadine proteihd-0
generation grains of (Turanikum - 186 x Zogal bygéa x
(Forte x Caucasian)¢Fstable hybrid couple was developed
durum and soft wheats. In this hybrid populationghe of
1000 grains was 55.6g (46.5 — 73.2g). Accordingthte
morphological characteristics it has been formeduih,
spelta, turgidum and the compact varieties of whéat
addition, developed the intermediate forms with the
characteristics of different species that has manbused in
hybridization. According to the electrophoreograpectrum
it was defined that the spectra taken from indigidgrains is
very similar. For example, there are spikes thaveha
tetraploid, while some ears have hexapolid (spectra
synthesized by D genome). Electrophoreograms oaiur
wheat with various ecotypes were compared. As easeen
from the electrophoreograms Azerbaijan, Uzbekistan,
Turkey-based Devedishi and Turatish sorts havestmae
origin and the spectrum similarity between themwieer,
the analysis of the gliadine fraction of grainsetarom over
100 plant varieties showed that the pollinatiorthe sowing
areas had formed population of turanoid forms wlifferent
spectra (polymorphism according to the spectrumthaf
protein gliadine). Among the Turan wheat in the eggool
the presence of wheat with various spectrum proélvasthe
turanoid forms are of different origin. Turanoidppaar
during the artificial and the hybridization in nedl
conditions. Some spectrum of Turanicum wheat isy ver
similar to the spectra of T.dicoccum collected from
Nakhchivan (Fig.2).
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Fig. 2. Gliadin patterns (Electrophoreograms) of the whedt2 -
T.sphaerococcum (Azerbaijan); 3,4,5 —Turanicum X@&erbaijan); 6-
Devedishi (Azerbaijan); 7 -8— Turatish (Uzbekista®)LO - Turatish (KT -
0015, Uzbekistan); 11,12- Turan wheat (Irak); 13Tl4an wheat (KT -0016,
Turkey); 15-16- Turatish ( Turkey); 17- Turan whé&T - 0012, Iran); 18,
19,20-Secale segetale (kS 0012); 21, 22, 23- twamnoleucurum Must.

e) d)

Fig. 3. The ears perspective wheat of gained hybrid paithefturanicum:
A- Ufuk- [(Zogal bugda x Turanikum-186, f x (T.dicoccum v. rufum x
Turanikum-186,)k x Triticale]; B - Turanikum - 186 x T.turgidum var
romosum, E C - ( Turanikum -186 x Jafarij Ae. triuncialis, .. E- T.

turanicum x T.dicoccum var. rufum;ofFD-(Turanicum 186 x T.dicoccum var.

farrum) x Triticale. k.

There is Rf- 0,167; 0,182- spectra with the higHeunoalar
weight inw-fraction of turanoids collected from sown areas
under natural conditions, that these specters betonrye
(S.segetale The spectra offuran wheat with Iran ecotype
also is similar to the spectra dfiran wheat imported from
China's Sichuan province.

The comparison of spectra shows the kinship ambeg t
Turan wheats. However, hybridized with other spedhey
have become divergent. The spectra of the whegnikum
- 186are similar with the spectrum of anciéintran wheat of
Uzbekistan, Turkey and Azerbaijan. There are alfferdnt
spectra.

Turanoid type wheats mostly emerge from the
hybridization of T. dicoccum and rye, egilosekale and
triticale. This opinion is confirmed by the elongated forfn o
grain, convex in the central part (hump, sickleps fluffy
flakes of the spike, the gnarled axis of spike Qgring our
experiments it has been developed the turanoid estudp
wheat from the hybridizationf T. dicoccunx T. aestivum
and varieties of species and biotypes of Turan wiem the
hybridizationof T. durum x Triticale

Turan wheat genetically is very close to the variety of
species of durum melyanopus wheat. In the firsegaion the
grain forming from the wheat of hybridization (diteand
opposite) is up to 85 %. Germination of hybrid gsai 73%,
plants that have completed vegetation -100 %. énsécond
generation it is obtained plants with big and rgitiined ears.

Among the wheat developed fromzZagal bugda x
Turanikum - 18p x Triticale -1986 hybrid pair has been
synthesized thériticale with weight of 104-108 grams of
1000 grains that can be considered the world'sdsiggrain
wheat.

Turan wheat was hybridized with various types of
Aegilops It has been developed fixed hybrids with egil@pse
collected in NakhchivanAge. columnarisAe. triuncialis, Ae.
cylindrica) and egilops - wheat amphiplods (Figure 3a). For
the synthesis of big and multi-grained wheat hybrid
Turanikum - 186wvas hybridized with ramose form turgidum
wheat. Among the second generation plants it isld@ed
different simple and branched types of wheat and
intermediate forms (Figure 3b).

Turanikum - 186and its hybrids easily hybridized with
hexaploid wheats (soft, short, Vavilov wheat, etdgcording
to the morphological traits its hybrids formed with
hexaploids rather closer to speltoids. Howevertesnithe
characteristics of both parents in it. Ip generation mostly
arise tetraploids with the percicum features. The
electrophoreogram of gliadine fraction of proteifi g
generation grains proves that they have co-dominant
inherited quality.

The external appearance of most forms of grainsuoén
wheat (sickle-shaped) is similar tticoccumgrains. ldentity
in some of the spectra of the protein gliadine tfoac of
grains proves the phylogenetic relationship of éftisoccum
wheat sorts. Hybrids of forms which have spectrahwi
hexaploid wheats are is mosttlicoccoidtype in b — K
generation in terms of morphology.
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4. Conclusions

As a result of hybridological research and elediaypsis

analyses of gliadine protein we can come to theclosion

that T.turanicumJakubz and T. polonicunt. are similar in
origin. Identity in origin ofT. turanicum and T. polonicum

was confirmed by other authors according to the DNAY]

analysis [8, 10, 11]. Being of rye one of the ptakforms of

Poloniumwheat has been proven by us
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