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Resulte of imvestigarion of pecufiarities of common whear
hybridatogical analvsis for a discrete characrer, resistance for
powdery mildew, governed by the alien gene from Ae. sharo-
nensis are present. Refation berween genome structure of
crossed imtrogressive lines and deviation of empirical ratios of
segregation in F, from theoretical, based on the assumption
about monogenic inheritance of considered characrer iy extab-
lished. The approach to the quantitative count of influence of
sirch connection on distorton of actual segregation in compar-
ison with theoretically expected ravio is developed,
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Introduction. It is known, that use of the intro-
gressive lines, there are chromosome-addition,
chromosome-substitution, and translocation lines,
in hybridological analysis results usually in appear-
ance of such ratios of phenotypic classes in segre-
gating generations that differ essentially from the
theoretical ones expected from the certain assump-
tions about the genetic control of investigated char-
acters [1]. When crossing the chromosome-addi-
tion or chromosome-substitution lines with wheat,
the alien chromosome in F; is in monosomic state,
Behavior of univalent chromosomes in meiosis of
wheat plants was investigated in detail. Frequency
of transfer of monosomic chromosomes through
female and male gametes averages 25 % and 4 %,
correspondingly [2]. It is shown besides that indi-
vidual wheat chromosomes have their own features
of behavior in the metaphase | of meiosis PMC
{pollen mother cells) |3, 4], and in some cases it
will be reflected, apparently, in ratios of phenotyp-
ic classes in segregating generations. Hybrid F,
between a line with one pair of substituted chromo-
somes and the recurrent wheat variety can be con-
sidered as a plant with two univalents [3]. This
allows us 1o correct correspondingly the expected
ratios of phenotypic classes. If the obtained theo-
retical calculations ratio does not prove to be true
to the experimental data, it is necessary to study a
possibility of prevailing (positive selection) or
insufficient (negative selection) transfer of an alien
chromosome. Results of such studying can be used
later in a genetic analysis of the lines with the given
alien chromosome |6, 7).

In owr research, alien chromosome substitution
and chromosome-translocation lines of common
wheat are used. Genome of these lines involves the
whole chromosome 45, known as gametocidal
chromosome [8], or its segment (translocation).
Study of behavior of alien, including gametocidal,
chromosomes both in homo- and in hemizygous
state shows, that their specific action can result in
deviations from standard segregation ratios in
hybrid offspring received with use of introgressive
lines [7]. In turn, this considerably complicates the
genetic analysis for the characters controlled by
alien genes. Our research is directed to definition
of stages of the genetic analysis, on which it is pos-
sible to take into account cytogenetical features of
cross components for understanding results of seg-
regation in hybrid generations.

Material and methods. The following plant
material was used: i} introgressive lines of common
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Table 1
The averages of bivalents, univalents, and multivalents per cell in metaphase 1 of meiosis in PMC of hybrids F,
from crossing the introgressive lines with the variety Aurora’
Closed _ _ Multivakents
Crosses Cell number il Crpen Bivilenis Lnivalents ;
s 1 v Tivtal
Aurora 7 1697 + 0,18 1Bl 018 0,34 £0,09 ] 0,03 +002 003X0,02
THEX Avrora 95 16,08 £ 0, 15" 240,15 434200 0,2 £ 0.04%* 0,01 £ 0,01 0,22 + 0.04%
T90= Avrora T8 1586+ 0,18%** 295+ 0.18*** 4,192 0,1** 0,06 = 0.03* 00 0,06 £ 0,03
791 x Avrara 35 13,89 £ 027 4331+0.26 4.42 = 0,18** 0,38 % 0,07**= ex0 0,38 £ 0.07*=*
814+ Avrora k1] 16,92 £0,18 2.56 + ) 2% 298 £ 0.19** (0021002 00 0,02+ 0.02
B35=Avrorm 93 16,06 £ 0,17*** 3,63 £0,15 253 £ .13+ 0x0 0.02 = 0,01 0,02 + 4,01
B90= Avrom 69 16,36 £ 0,18 2,36 £ 0,18 407 £0.1*** 0,16 £ 0,04%= 00 0,16 = 0,04
B9 1 = Avrorn iy 15,92 £ 0, 2%=* 2552022 3R5X0,14** 0.4 £ 0,06% ox0 041 & 0,06%*
933xAvrora 39 16,58 £ 0,19 281 20,18 249 £ 0. 04* 0021 0.02 002 +0,02 003x0,02
Q36 Avrorm f 1600 £0,73 36T 20,76 2.67 £ () 42x= 0xd 0+0 0%0
037 Avrora 47 16,36 £0,23* 2434+ 0,23%= 409+ ( [*** 0,09 + .04 002+0,02 0,11 x005
102 3= Avrora 37 15,22 £0,23%=* 3381018 4. 16 £ 0, 18*** 0,22+ 0.07** a+0 0.22 £ 0,07
| 242 Avrora s (567 €019 289+02** 4470065 0012004 002002 013 %005
10025 Avrora 47 14,69 £ 0 28%** 3851025 4,28 £ 0,18** (.13 % 0.06* 006004 019+ 007
[ 26 Avror 56 157 0. 18" 288 0. 18" 421 £015** 0,2] = 0,06**" a0 0,21 £ 0,06
1077 = Avrora 43 16,43 £ 10,13 3131 £ 0.13* 228 4+ 0,09% (.0] %001 0.05+002 006003
| (%6 Avrara 57 16,16 & 0,24%* 323+ 021 2.74 1 0 7w 00 0,02 £ 004% 0,12+ 0,04
| 166 Avior 44 152 2023 2T ED25 518 = 014" 0x0 0+ N+

"Wate (here and intable 2): according to t-criterium. the average differs from the same index for the variety Aurora at sig-

nificance level:®* — 0,05, ** — 0,01, *** — 0,001,

wheat with genetic material from Aegifops sharonen-
sis |9]; ii) the genome substitution form, Aurosis,
obtained as a result of substitution of subgenome D
of the winter common wheat variety Aurora { Triri-
cum aestiviem L., AABBDD) with genome 5'S8' of
diploid species Aegifops sharonensis Eig. [10]: iii)
the winter common wheat variety Aurora; iv)
hybrid generations F,, F; and F; from crossing of
introgressive lines with each other and with the
variety Aurora,

Hybrid seeds were obtained by artificial manual
pollination of ears emasculated up to a stage of
maturation of pollen grains. Resistance to powdery
mildew was assessed on the nine mark scale [11].
according to which the mark 9 characterizes plants
without attributes of the disease and the mark 1
indicates a defeat of whole plant. Three vears suc-
cessively, the plant material was assessed for resist-
ance to powdery mildew. The plants with an assess-
ment of marks 9—7 were classified as resistant ones,
the plants with an assessment 6 and lower were
recorded as susceptible,

Chromosome configurations in M1 of meiosis
were studied in mother cells of pollen from anthers

68

TSitol. Genet. - Vol.39(3)

fixed in 2 % acetocarmine afier removing from
ears, situated in a tube between the second and the
third leaves.

Results and discussion. To determine the quality
ofalien introgressions in group of the introgressive
lines resistant to powdery mildew and character-
ized earlier [12] as for biochemical and morpho-
logical marker characters, chromosome configura-
tions in M1 of meiosis in PMC in hybrids F, of
these lines with the recurrent variety Aurora (table
1) were investigated. For some cross combinations,
a higher number of closed bivalents in comparison
with the variety Aurora has been established. It
does not coniradict to the opinion about recessive-
ness of desynapsis genes, which presence was
shown for the variety Aurora [13]. Hybrids Fi of
the variety Aurora with lines 788, 791, 890, 891,
1023, 1026 essentially differ from the variety
Aurora on formation of trivalents. Hybrid with line
1096 is characterized with a higher frequency of
quadrivalents, Results of studying the chromo-
some configurations in M| of meiosis in hybrids F,
between introgressive lines (table 2) testify that
appearance of multivalents at crossing with the
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Table 2

The averages of bavalents, univalents, and multivaents per cell in M1 of meiosis in PMC of hybrids F,
from crossing the introgressive lines with each other
: . Closed . o Multivalents
Crosses. | Cell number P Open bivalents Uinivalents
11} v Beworo

THEXTH0 41 717+ 026 15 L£0,19* 0,291 0.3 nx0 0,27+ 0,07** 0,27 £ 0,07**
TREX 1025 48 15,0210, 3> 4,980, 28% |, 2120,22** (041003 0,17+0.06% 0,21£0,07**
TR G 27 1526 £ 0,27*** 289+ 027* 426+025%* 048+ 0, 1% b+0 0,48 + 0,1**+
T T9 13 1691033 J63+0.29 0,220,011 022+0,11* 0x0 0,22 + 0,11
TO0=936 54 1608 £0.21 324 +0,10* 008 £0.21** 0,02 +0,02 0,13+ 0,05 0,15 +0.05*
B34=R35 39 1774 £0,19*  2.95+0,2* 0,62 0,17 00 0x0 ]
LR R | 40 15.B8 £ 0.21*** 2281 (. 2** 4181023 0.48+%0,08"* 0,03 10,03 0.5 £ 0,08
B34 | 0% 43 18,740,253  2.05£0,21**  0,33%0,11 00 0.0210,02 0,0210,02
B33x 1023 I% 13,39 £ 0,34 260 £0.27"* 39 032* 060 20,12* 0,06 £0.06 0,67 £ 0,11%**
15X 10% 54 18,15+0,25%** 2 28+0,21***  0,9310,19** 0t 0,06+0,03 0.,06+0,03
SO0 TO0 47 ITGR £0.23* 2064021 0644016 00 0,02 £ 0,02 0,02 £ 0,02
E90x933 13 14,23 £ 0.5 4+ 0.51 5,23 + [ IR 0*0 0,08 + 0,08 0,08 + 00K
911024 59 74402 286 £ 0. 18%** (460,12 0,02 £ 0,02 0,22+ 0.06%* 0,24 £ 0,06***
933x790 38 15,82 £ 0.23%* 239+ 023** 403017 0,55 1£0,08*** 0,03 £0,03 0,58 £ 0,09***
9335834 76 18,31 £ 0,22 2241 0,19*** 0,5+0,13 0+ 0+0 0+0
9311077 30 17,83 & 0,2** 3102 0.2+0,11 0x0 0,03 +0,03 0,03 £0,03
Q36890 29 17,30 £ 0,39 170+ 0,34** 0.66+ 0,21 0,1 £0,06 021 £ 0,08 0,31 £0,09**
937790 58 17,02 + 0,24 3Nnxon 0,72 £0,15* 0.07 £ 0.03* 0.1 £0,04 0,17 £ 0,05**
937TxR9| 41 1576 £ 0.24** 476+ 0.21** 0.41%0,13 (0,02 0,02 0,12+ 005 0,15 £ 0,06*
Q3T 1025 44 1586 £ 0,26** 425+0.17 1,64 £ 0,27*** 0,05 0,05 00 0,05 £005
10232790 13 | 7.8710,26** 2420 (9=~ | 47+0,36% 00 (0 00
1023=791 48 18,1 £ 0,22%%% 22740 22%+ (77 10,16* 0,02 £0.,02 0,1 = 0,04 0,13 £ 0,05
10231024 34 18,66 + 0, 18*** 219+ 0,16%* 0,251 0,09 0,02 002 00 0,02 £ 002
1024790 9 19,63 & 0,23** L1120,17*** 0,16 +0,12 0,03 = 0,05 0,05 £ 0,05 0,11 0,07
1025%89| 27 17.96+0,35% 2,370, 32% [ K9+0,19* 00 0,11+0,06 0, 11+0,06
10251077 25 13,5640, 32%*= 4, 8+0,33=* 4,810, 26%== 0,16+0,07* 00 0, 16x0,07
10261024 12 18,25 £ 0,25** 2,13£0,18*** 047+0,16 0.0% + 0,07 0,13 £ 0,06 0,22 = 0,09*
1077x791 56 1579 £ 0,18*** 2772 0,17*** 431014 0.2 +0,05% 0+0 0,2 0,05
1096790 2% 15,38 L 0,09+ 217X 0,18* 438 021 0,17 +0,09* 0+0 0,17 £ 0,09
1096289 i3 14,52+ 0,23 34] £0,25 4,76 £ 0.3*** 0,33 £ 0,08+ 00 0,33 £ 0,08***
1096 1023 28 1589 £ 0, 24%** 246+ 0,28*** 379+ 0.22** (3610,09** 0,11 £ 0,06 046 £ 0,11
1096 1077 48 1927 £ 0,18** 1 4+0,16*** 0581015 0xo0 0,02 £0,02 0,02 £ 0,02
11661024 74 16,340, 17+ 21960, 16%** 2 RI1L0,16%*  0,0510,03* 0,11£0,04* O, 160,04+

variety Aurora of lines 791, 890, 1023, 1026 was
caused obviously by presence of some chromo-
some segments in their genomes, which are the
same ones at least for two no-homologous chro-
mosomes. Chromosomes of lines 788, 891, 1096
form multivalents with chromosomes of the variety
Aurora probably on other cause. During develop-
ment of these lines, reciprocal translocations
could arise in their genomes. That is why the
meiosis in the lines happens without special abnor-
malities, whereas their chromosomes are capable
to form multivalents with the variety Aurora and
with some other lines. Reciprocal translocations
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displaved by crossing with the variety Aurora,
could appear only due to rearrangement of wheat
chromosomes. Analyzing data about chromosome
configurations in M1 of meiosis in the hybrids
between the introgressive lines and the wvariety
Aurora, it is possible to make the certain conclu-
sions about genetic structure of these lines. Thus,
the quantity of univalent chromosomes at the
highest association of chromosomes in M1 of
meiosis PMC shows the quantity of the substituted
chromosomes in a line, and the quantity of open
bivalents is somewhat evidence of presence of
translocations concerning genome of the variety
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Table 3

Characterization of introgressive lines of common wheat for their genome structure

Lings in BrOUps

Cirpup charactenizalion CONComing iNTroEression prosence

[* group: 834, 835,933 1077, 109

One pair of substition chromosomes, one translocation of alien chromosome

o wheat chromosome

2™ group:T38, 790, 79I, 890, B9, H36, 937,
1024, 1026

which is

Two substitution chromosomes, there is no identical substitution chromosomes
with the 1° group;
Translocation,

presemt in the lines of the |si group, is

homologous to one out of the substitution chromosomes of the 2 group

¥ group: 1023, 1023

Two substitution chromosomes and two translocations; There is no identical sub-

stitution chromosome with the 19 group:
The two chromosomes changed through introgression in 15t group ane changed
also in the lines of the 3rd group

4" group: 1166

Three substitution chromosomes, two out of these chromosomes are homologo-

us 1o the substitution chromosomes in the lines of the 2™ group

Table 4

Segregation for the characier sresistance (o powdery mildews

in the F, populations from erossing the introgressive lines with
the variety Aurora

The numiber of plants

Cronaes
Tl Reststant Susceptible
TRR * Avirom 103 LR i
834 = Aurora 7 72 L
833 * Aurora o G4 ]
B33 * Aurora 4 T I
1046 = Aurora 74 74 L]
Aurora in this line. These translocations can

include alien genetic material, but can be extreme-
ly wheat-wheat (table 3). 1t is visible, that genome
of the lines was considerably changed in compari-
son with genome of the variety Aurora. The large
rearrangements. such as chromosome substitu-
tions and large translocations, concern from 1 up
to 4 chromosome pairs in each line. By results of
studving M1 of meiosis in hybrids F, between the
lines (table 2), it is possible 1o group the lines that
are most related on genome structure. Related
lings will form 21 closed bivalent in M1, In total,
six such groups have been established. Members of
the same group are similar to each other on
genome structure and definitely differ from the
variety Aurora genome (table 3),

All studied lines were resistant to powdery
mildew at a level of 8—9 marks for all three years.
Plants F; from crossing of the resistant lines with
the susceptible variety Aurora (marks 3—4) were
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resistant that shows the dominant character of
inheritance of resistance. In some crosses enough
quantity of seeds F: was obtained to investigate seg-
regation for resistance to powdery mildew (table 4).
In the (788 = the Aurora) F: population, the ratio
of resistant and susceptible plants was 1 : | (theo-
retical classes: 77 resistant and 26 susceptible, 32
=1,71). Lines 834, 835, 933 and 1096 are charac-
terized by identical patiern of M1 of meiosis in
PMC of hybrids F, (table 1) from crossing with the
variety Aurora: one pair of obligatory univalents
confirms that there are always two chromosomes,
which do not pair in the cells. This means that the
lines have one pair either completely alien, or con-
siderably reconstructed concerning chromosomes
of the variety Aurora. As viewed in table 2, four list-
ed lines have no obligatory univalents in M1 of
meiosis in hybrids F; with each other, Therefore we
consider that the lines have more or less identical
genome structure concerning alien inclusions and
can be used in genetic analysis for characters con-
trolled by genes of alien origination as a single
whole. Unlike lines 834, 835, 933, and 1096, the
line 788 has four obligatory univalents in M1 of
meiosis in hybrids F, not only with the variety
Aurora, but also with each of the listed lines. This
emphasizes its significant divergence from these
lines and from the variety Aurora on genome struc-
ture. Qut of 329 plants F; from crossing lines 834,
833,933, and 1096 with the variety Aurora (table 4)
six plants were susceptible to powdery mildew that
does not correspond to the ratio 3 2 | (theoretical
classes: 247 resistant ; 82 susceptible, x2 = 94,25).
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The combination 788 * Aurora has been inves-
tigated in addition with the use of generation F»
(table 5). These resistant F; plants, which segre-
gated in Fi, again shows the ratio resistant to sus-
ceptible 3 : 1 (theoretical classes 243 and 81, 2 =
I,89). However, a ratio «populations, which deri-
ved from the resistant F: plants and did not segre-
gate : populations, which derived from resistant F»
plants and segregated : populations, which derived
from susceptible Fy» (table 5) does not conform to
the expected ratio | 2: 1 (theoretical frequencies
of the corresponding classes 18,5: 32: 18,5, ! =
18,53). Character of distortion of the actual ratio in
comparison with theoretically expected one shows
failure of zvgotes lacking the gene for resistance
involved in alien chromosome and excess of
zygotes which do not segregate in the following
generation owing to their homozygosity for resist-
ance gene. The quantity of Fz plants, which accor-
ding to assessment Fi, can be considered heterozy-
gous for resistance gene, does not differ from the
theoretically expected one. In our opinion, the
segregation distortion is caused by location of the
resistance gene in alien chromosome, so certain
deviations from normal pattern of meiosis in
hybrid plants and changes in frequencies of differ-
ent gametes against those expected under the reg-
ular meiosis can take place.

Creneric analysis of the T, aestivum/Av. sharonensis introgressive lines of common wheat... |

Table 5

Study of population (788 * Aspopa) F, for resistance
1o powilery mildew

Number of | Number of F, plants
Assessmient of F, plants F; Families
wssessed Resistant | Susceptible

Resistant. the Fy populations

do not segregate 27 01 0
Resistant, the F, population

segregate 32 233 92
Susceptible 15 0 1%

It was assumed that the resistance gene is locat-
ed in an alien chromosome, which does not pair
with any wheat chromosome in hybrid plants. In
this case we cannot apply the ratio 3 : | as theoret-
ical, and should take into account features of
behaviour of univalent chromosomes in M1 of
meiosis in hybrids and wse these features at calcu-
lation of theoretically expected segregation [7].
Let us suppose that only 21-chromosome pollen
grains are functional and all female gameles can
function. However, in M1 of the (788 * Aurora) F,
hybrid, four univalents instead ol two ones are
present. According to that, we shall calculate a
ratio of phenotypic classes. Two univalents of four
are of wheat (w, and wz), but they do not pair

Tabhle &
Calculation of the frequencies of gametes forming F, hvbrids from crossing introgressive lines
possessing alien chromosome with the variety Aurora
_ 194w, +w,; 19+w,+a 19+w.+i 19+w +a, 19+w.+a, I9+a+n
Gametes and their frequicies
0.0352 (L0357 (0352 00352 00352 00,0352
19+w, +wy+ata, 0,0039 0.0007 0.0007 0,0007 0,0007 0,0007 0,0007
194w, +w,+a 0.a117 0,002 0.002 0,002 0,002 0,002 0,002
194w, 4w o, 0aKy 0,002 {0,002 0,002 0,002 0,002 0,002
19+w,+a+a, 0,017 0,002 (.002 0,002 0,002 0,002 0,002
19+w;+a+a, 00117 0.002 (.002 0,002 0,002 0,002 0,002
19+w,+w, 0,0352 00,0059 00059 0,0059 0,0059 0,0059 00059
19+w,+a (0352 00,0059 0.0059 00,0059 0,0059 0,00549 0,005%
19+w,+a 0,0352 01,0059 00059 00,0059 00059 0.0059 00059
19+w,+a, 0,0352 0,00159 0.0059 00,0059 0.00359 0,039 00059
19+w,+a, 00352 0, (K159 00059 00,0039 0(3.0039 0,039 0,0059
19+a+a, 0,0352 0,059 000559 0,003% (0059 0,549 0,0059
19+w, 0, 1055 0,017 00176 ,0176 alTe 00176 0176
194w, b, 1055 0,0176 00176 0,176 L0176 0,0174 00176
19+a 0, 1055 00176 0,0176 0,00176 00176 0,017 0,0176
19+a, 0, 1055 00176 00176 00176 00176 0,176 00176
19 0,3164 00527 00527 0.0527 003527 0,0327 0,0527
I55N 364—3783. [lumorocun o senemura, 2005 N 3 71
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hecause they are not homologous. Two alien chro-
mosomes {(a) do not pair for the same reason. But
only one alien chromosome (a. ), in which the gene
of resistance to powdery mildew is located, is crit-
ical for our research. Results of calculations with
taking into account of four univalents are resulted
in table 6. Calculation of frequencies of zvgotes
forming resistant (0.623) and susceptible (0,375)
plants shows that the empirical ratio differs from
the theoretical one (64 resistant and 39 suscepti-
ble, ¥ = 22,41) through excess of resistant plants.
Similarly, the after-effects of the reduced viability
of aneuploid female gametes containing only wheat
chromosomes, and the zygotes generated from
them take place. The following theoretical segrega-
tion was calculated according to such assumptions:
19- and 20-chromosomal female gametes without
alien chromosomes do not function (these cells in
table 6 are blacked out); viability of zvgotes without
alien chromosomes (in table 6 this cell is in a
framework) makes up V = 00,1 as we had experi-

Table 7
Assessment of F; plants from crossing the introgressive lines
with each other

Crosses | Resistant|Susceptibdg  Crosses  |Resistant] Susceptible
TRE =790 355 0 B0 = 033 9 1
THE < 834 4 3 391 % 1023 218 2
TEE = 933 46 13 0 A 21 !
THE = 934 74 1] 933 = To0 203 |
TRE = 1024 41 0 933 = 1077 70 0
788 = 1025 227 ] 013 < 834 143 0
THE = 1096 157 I 933 = B15 368 i
700 = 891 351 0 913 = |077 282 1]
TOU « 936 128 | 936 = T90 284 3
700 = 937 an 0 917 = B9 3 0
791 = TBE 44 | 937 x 936 73 0
7ol = 201 114 0 N33 = 790 360 {i
T91 = 109G 38 [t 1023 = 791 34 I
B34 =790 226 2 1024 = 7940 Gy i
8314 = Ra0 7 ] 1024 = 791 &7 2
B34 = 89 100 I 1025 = 79 Fi) |
B34 = 936 10 0 1025 = B} 42 ]
B34 = 1077 344 0 1023 = 591 200 1
834 = 1096 38 0 1077 = 791 59 i
B35 = 93k 45 | 1077 = 534 91 1]
B35 = 1025 156 0 1077 = 1023 315 4
RIS = 1096 |55 [ 1077 = 1026 14 I
BO0 = 790 &0 i L0096 = T90 228 4
B0 = 79 72 i 1096 x 89 153 I
BN = BO| 39 ] 1096 = 1077 287 2

¥
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mentally established earlier [14]. After the corre-
sponding correction of zvgote frequencies, theoret-
ically expected ratios of classes F; (0,773 resistant
and 0,227 susceptible) were obtained that agreed
with empirical data (32 = 0,56).

To determine theoretical segregation ratio in F:
from crossing of the lines, which differ from the
variety Aurora with one pair of substitution chro-
maosomes and show in M1 of meiosis 2 univalents,
the same reasons were used. A theoretical ratio of
resistant and susceptible gametes was calculated
under assumption that viability of a zyvgote without
alien chromosome makes up V = 0,1 as well as in
the previous case. And in this case, practically
there is no distinction, whether we consider 20-
chromosomal gametes to be viable (in recalculation
on volume of sample of 329 plants, 320 resistant
ones and 9 susceptible ones, ¥? = 1,54 in compari-
son with empirical classes 323 and 6), or we accept,
that 20-chromosomal gametes without alien chro-
mosome do not function (324 and 5, y2=0,18).

If our considerations about dependence of
inheritance of an alien gene on meiosis features in
hybrids are true, cytological instability of hybrids
should affect al crossing introgressive resistant
lines with each other too: in F: from crossings the
resistant lines with the same genetic control of a
character there will appear susceptible plants.
Indeed. in Fs, obtained from resistant F; hybrids ,
appearance of susceptible plants was observed very
seldom, 16 susceptible plants among 4802 F;
hybrids (0.33 £ 0,077 %) if the parental lines be-
long to the same group as to genome structure
{(table 3) or to any other, except for group 1. Such
hybrids were named as hybrids of the first type. If
one of the parents of a hybrid was from group | (in
table 7 these combinations are underlined, these
hybrids were named as hybrids of the second type),
susceptible plants in F: appear more often: 35 of
2083 (1,68 + 0,281 %). We believe, that this dis-
parity is caused by basic difference in genome
structure of lines of the 1-st group (table 3) from all
others. These lines have translocation chromo-
some whereas lines of all other groups have the
same whole alien chromosome. For this reason in
M1 of meiosis in hybrids of these lines with all oth-
ers, the probability of appearance of two univalents
instead of a bivalent between alien chromosome
and chromosome with alien translocation is high.
Actually, at crossing the line of the 1-st cytological
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group with lines of any other groups, four univa-
lents were observed in M1 of meiosis (table 2). As
the resistance to powdery mildew was a single
character of an alien origin, which was peculiar to
all investigated lines, the gene for resistance was
supposed to be located on this chromosome,
which is present as a translocation in lines of the 1-
st group and as a substitution chromosome in all
other groups. Lines of group | differ from lines of
other groups by presence of any alien chromosome,
which is not present at other lines. This causes
appearance of obligatory pair univalents in M1 of
meiosis in hybrid. Therefore we have calculated fre-
quencies of different gametes, meaning 4 possible
univalents. As usually we consider, that only euploid
gametes function among male gametes, whereas
among female gametes, all gameies with the chro-
mosome number not less than 21 are functional.
According to this condition, all gametes with only
wheat chromosomes are not involved in fertiliza-
tion. Parameter of viability V is not taken into
account in this case. Whether the portion of
gametes does not take part in fertilization, or the
death of zyvgotes with unbalanced chromosome
sets takes place, the result will be the same: in pop-
ulation F; from crossing two resistant lines with the
same resistant gene of the alien origin susceptible
plants will appear . And this is not concerned with
segregation for a critical gene, and caused by pres-
ence of univalent chromosomes instead of biva-
lents in M1 of meiosis. For hybrids of the second
type, theoretically expected ratio 0,978 resistant :
0,022 susceptible plants was obtained. It agreed
with empirical segregation (y? = 2,34). Appea-
rance of susceptible plants among the F: hybrids of
the first type shows that in this case also euploid
gametes lacking the critical chromosome with the
gene for resistance can combine forming viable
zygotes, though such events are infrequent.

Owur reasons were confirmed at assessing the Fj
families obtained from the resistant F; plants out
of different crosses. As we also expected, families
segregating the susceptible plants were found only
among hybrids of the second type. Moreover,
combinations of the first tvpe differ from combina-
tions of the second type i) by the numerous sam-
ples of seed, ii) by the best seed germination, iii) by
the best conservation of plants in passing the win-
ter. In our opinion, all this points to different via-
bility of zyvzotes. That zveotes al hybrids of the first
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type appear more viable, than zygotes of hybrids of
the second type, shows indirectly that not only
selection against gametes through their elimina-
tion out of fertilization takes place, but also the
different viability of zvgotes in dependence on
their chromosome set can be considered when
analysing data. That is, as we also expect, conse-
quences of cytological instability at hybrids of the
second type are more appreciable in comparison
with hybrids of the first type.

The obtained experimental data prove that at
genetic analysis of lines of common wheat with
introgressions from Ae. sharonensis, two factors
distort empirical segregation concerning the theo-
retical one calculated under assumption that one
dominant gene takes part in segregation. The
localization of a gene in an alien chromosome is
the first factor because in M| of meiosis in a hybrid
with the recurrent wheat variety, the pair of oblig-
atory univalents instead a bivalent is present and
this influences frequency of different gametes. The
reduced viability of gametes and zvgotes lacking an
alien chromosome was shown to be the second
factor.

Conclusion. Cytological instability of hybrids
between lines with introgressions from Ae. sharo-
nensis is connected with structure of their genome
concerning quantity and homologous belonging of
alien inclusions. The abnormalities occurring dur-
ing of meiosis in F; hybrids are the principal cause
of appearance of aneuploids in Fa. Just they can
influence the results of genetic analysis. Therefore,
both alien, and wheat chromosomes in meiosis F)
should be investigated in details concerning their
behavior always when even one introgressive line is
involved in crossing. Theoretically expected segre-
gation can be determined only after cytological
studving of lines concerning their cytological sta-
bility, features of chromosome pairing in meiosis of
hybrids F, and fertility of plants F: with different
partners on a crossing. Genetic analysis of lines for
the character controlled by genes of an alien origin
should be carried out on the more numerous sam-
ples, than at the analysis of genes, which segregate
at normal behaviour of chromosomes in a meiosis.
All investigated by us resistant o powdery mildew
lines did not differ from each other for a gene gov-
erned the character: it is a dominant gene, which
enters into wheat genome as an alien chromosome
351 or as its translocation on a wheat chromosome.
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PEIFOME, TpHeeicHbl pesyvibTathl HIvMeHns ocoDeH-
HOCTEN FHOPHAGIOTHYECKOTD AHATHIA MATKOH NIIEHWILK 1o
KAYECTREHHOMY NPHIHAKY VCTOHYHBOCTb K NOPaKEHHID MYyY-
HHCTOH POCON, KOMIa OH KOHTPOTHPYETCH TEHOM YVREPOT-
HOTD NPOMCXOAIEHHA (0T Ade. shoronensis)., YeTaHosaeHa
CHATE MEAILY CTPYKTYPOR MeHOMA CKPEILMBAEMEIX HHTPOIpEC-
CHBHBIX THHHA B OTKIOHEHWEM BIMOHPUYECKHAN COOTHOIE -
Hui paciwenaennsn 8 F: o7 TeopeTiieckux, ocHOBAHHBIX Ha
NPSAnoNEEeHEE O MOHOTEHHOM HACIEDOBAHHN TIPHIHAKD.
PaspaGoTan NOAXOD K KOIHYeCTEEHHOMY YHETY WIHANNHA Ta-
KO CHIIH HE MCKIKCHHE (KMIKTHYCCKOND PACIENASHHA 10
CPABMEHII0 C TEOPETHUSCKH DHILIAEM LM,

PEINIME. Hareneno peayabTaTH BHAYEHHA 0COBNHRAOC-
TER MOPHAOAONIYHOMO aHatisy MAKOD NWeHHUl 3 AKICHO
OIHAKOK CTIHKICTE 20 YPURECHHA GOPOLWHHCTON POCOoms, KO-
JH BOHA KOHTPOMKETBCH TEHOM YYAKHHHOID NOXOLAKCHHA
(Bln Ae. sharonensis). BeTaHomneHo 307930K MiK UHTOrEHE-
THYHOKY CTPYETYVPOI) [EHOMY iHTPOrPECcCHBHMY NIWiH, wo
CXPELIYIOTLCA, T BIIXMIEHHAM EMNIPHYHHY CTIHIABLIHOWEHE
poIenAcHHA v Fry Bl TCOPETHYHHE, OCHOBAHHN Ha NpHIY-
WEHHI NP0 MOHOTEHHE VCMAAKYBAHHA o3Haki, Pospobaeno
NUIXLL 40 KIABKICHOTD YPAXyBoHHA BILTHBEY TAKOTO I8 43Ky Ha
CNOTHOPCHHA PAKTHYHOMD PO3METNEHHH BUIHOCHO Teope-
THYHO O KVRAHOD.
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