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ABSTRACT

Meiotic analyéis at metaphase I was carried out in pentaploid derived F, and BC, (pentaploid X
hexaploid) gemerations of wheat. Chromosome number among the BC, aneuploids ranged
from 20 = 35 to 2n = 42 as expected with 2n = 38 or 39 as the Thodal class. High frequency
of euploid gametes indicates chromosome elimination from pentaploid egg cells or their selective

_ advantage. Increase in intermediate numbers (2n = 38 or 39) may be due. to preferential

"ferakntmn The. average number of D genome chromosomes . transmitted from the female
side was 3. [zigamgte Skewed distribution of aneuplmﬂs was observed in the F1 generation
and the modal D chromosome number trawsmltted through the femaie gamete was 1. It is
inferred. that all classes of° gametes are farmed y ’they do-not fanction with the same
frequency. One backcross followed by se}!‘ing :s useful, in sclectmg a cytologlcally stable piant
in hexaplmd x tetrapioid cmsses I . :
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Interspecnflc and mtergenerlc wheat hybrlds have been extensively investigated
cytologically for understanding the evolutlonary ‘relationship between species and -
genera [1-3] and.for introducing desirable traits from alien species into hexaploid
wheat. As early as 1924, Kihara [4] cytologically investigated pentap}ond hybrids.
Since then several workers [5—»10] have carried out meiotic analysis in pentaploid F,
and F, hybrids. The present studies were. carried out for analysing cytologically the
spectrum of aneuploxds -generated. by selfing the F, pentaploid hybrids (hexaploid x
tetraplmd) and by backcrossmg them to: hexaplmd parents.

MATERIALS AND METHODS

Six varieties of common wheat (Triticum aestivum L.), C 306, NP 824, Hy 65,
NI 5439, K 65 and Kalyansona); and four tetraploid species. T. durum Desf. var.
~ VCPAN 1737, T. carthlicun Nevesk., T. turgidum L. var.lucitanicum and T. timopheevi
Zhuk. var. viticulosum, were used. The hexaploid wheat varieties as female parent
were crossed to the tetraploxd species and pentaploid F, hybrids were backcrossed

o ‘the recurrent .hexaplond parents. Chromosome configurations were recorded at

A - meiotic. metaphase I in pollen mother cells (PMC) of BC, plants. Chiasma frequency
was calculated per paxr of chromosome arms. Chromosome numbers were determined
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in F, and BC,“—S,: (first selfed generation after backcrossing - the pentaploid by
" hexaploid) generation. The PMC were stained in leucobasic fuchsine and smeared
in 1% acetocarmine. V

RESULTS

Pooled cytological data are presented in Table 1. The spectrum of aneuploids
produced in the BC, generation are given in Table 2. The 2n numbers of these
aneuploids vary from 35 to 42. In T. timopheevi hybrids fewer plants could be
identified, since many plants produced abortive anthers and some exhibited hybnd
lethality; no disome (2n = 42) was obtained. A low frequency of plants having 2n
= 4] and 42 was observed in the hybrids involving 7. durum and 7. turgidum. The
modal class was 2n = 38 .0r.39. The expected frequency of aneuploids was based

" on random distribution of univalénts at meiosis in pentaploid F; hybrids (Table 2),
A general trend discernible is that, with increase in chromosome number of -
the aneuplmds the number of * univalents progressively decreases. ‘Multivalent
associations were observed in .a number of crosses, particularly when hexaploid
variety NP -824 .was mvolved “Hyh

multivalent assoc:atloﬂs among ali the'aneup]onds (Tabk: 1). In most cases either a
trivalent or a -quadrivale

rids involving - T. timopheevi “showed higher

was ‘present, which- may be -due to the presence of =

' translacatlon(s) -Mean ‘number ’of hlasmata per pair of- chromosome arms’ did not.
vary in different - aneuplﬂlds, A large populatlon in BC,-S, generation’ was not -

analysed but- a random chec 42 or’

near this ]evel

mdlcatedk:hlgh ; requency of plants havmg 20 =

2 Frequency Of different chromosome, numbe'rfPMC

35. 3637 38 39 40 41 42

(T. aestivum x T.durum) X T.aestvim - 1. S88 611 478 423 378 248 231 085
TR S U 13.96 1484 1593 1690 17.32 18.52 19.21 20.40

m 002 009 008 001 004 0.02 001 003

IV 002 001 001 001 009 007 002 -

R - X . 08 081 087 088 087 091 091 098

. mavumx?‘ tlmopheevi)x 1 13431156 800 550 622 625 508 —
T. aestivum _ 9.42 11.64 14.06 14.82 14.98 1556 17.16 —

041 026 0.8 084 031 075 049 —
020 008 008 003 0.17 007 003 —
- 049 070 071 072 071 074 082 —

= I--Umvalent,ll—-—bwalem,ﬂkmvalent, jiv%quddﬁvﬂcnt‘.~ and Xta—chiasmata per pair of arms.
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chromosome number ranged from 2n = 28 10 2n = 42, High proportion of plants
~ having 2n = 28 and 29 chromosomes were observed. Only 1 out of 34 plants was
__disome with 2n = 42. The frequency of intermediates: (2n = 35) was high.

L Comparatlvely, in BC; generation, there was a clear preponderance of plants harmg
oA range of chromosomes from 37 to 40.

: Tablez.Specﬂumofmplodsandtheirfreqnencympcntaploid(ln*%)ﬁ
oo hackcrmsprogeniesbetweenpemnploidmdhenploidwheati_

- Ch"mosome Tac x T.ou T.aex T.du.  T.ae.x T.du. . T.aeXT.ca T.zie;:x T.u.
S ¥ - %X T.ae. . X T.ae. X T.ae. . X T.ae.
5 (147)
7 (206) S
o2 (59 ,
w129 ‘_
ey SR R
5 (amy 2 (11.3) 5 (96) - 7-(184 ¢ 5 (205
2. (59) 9 (1.0) 6 (115~ - 2 (55 . 2 (82
2 (59 1292y - 7 (13.4) 3 (@83 3 (123
3 (88 2 (181 - 11-QL5) - =4 (LD 05 (205 -
2.(59) - 29 (22.8) 9. (124 . 127-@24) 5(20.5)
259 17 (133) 5 (97 - 6 (16.6) 3 (123
<1 (2% 11 (8.6). 4 (15 - 2.5 5) 1 @n .
e (2.9) 4 (3.1 4 (7.5 _ _- o —
" Total - 34

17 st ‘  36 !

; T. ae —T. aestxvum, T du. -—-T durum, T. tu—T. !urgtdum, T ca——'I‘ carrhhcum and T. 4 -—'I'
timopheevi; P’ercent fmquency in paremheses ;

DISCUSSION

Among the BC, aneuploxds plants with 38 or 39 chromosomes were hlgh in
, number as.compared to the others. The high frequency of plants with 35 chromosomes
- in BC, generation reflects univalent elimination .in pentaplmd -egg cells or selective
o advantage of euploid_ gametes. The chromosome number in the functional female
. gametes in pentaploid is expected to range between 14 and 21 based on random
distribution of seven univalents. The main difference between the observed and
_expected numbers is the depressxon of intermediate numbers and excess of megaspores
having 14 chromosomes. If univalent loss is the main cause of deviation in the
observed frequency from the expected the actual distribution should follow a binomial
distribution,, which was not observed in the studies. Alston and Jones [9] reported.
results whlch agree with binomial distribution. Factors other than univalent loss,
. such as, random “distribution- of undivided univalents at Al, reduced. pairing, and
competitive. abnltty of balanced megaspore can alter the proportion of diff¢rent
_classes. The average number of D genome chromosome univalents transmitted through
‘female gametes was 3. 12!ga;nete for the T. durum cross compared to 2.64 [11] and
- 30 [12] reported pre%ously “The" actnal distributions of univalents among, the BC,
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aneuploids are flatter [11, 13] than the theoretically expected and univalent chromatids-
do not necessarily distribute at random. Kihara [14] suggested that the unexpected
flatness of the curve may be due to nonrandom distribution of univalents in meiosis
I1. The evidence of nonrandom univalent distribution was not obtained i in this study.

- High frequency (29%) of hexaploid plants was observed in BC-S, generatlon
among the crosses involving T. durum and T. rurgidum. High seed set in BC,-S;.
also indicated that a large number of plants have attained hexapl(nd or near hexaploid.
level. Improved seed fertility was directly proportional to the increase in bivalent
frequency. Thus it can be inferred that one bickcross followed by selfing is sufficient
to -pick up desirable segregants, while there are less chances of selecting such
segregants in a selfed progeny of the pentaploid hybrid.

The presence of trivalents and quadrivalents among the “aneuploids may be
attributed to homeologous pairing or involvement of translocations. If this is true,
then the pentaploid wheat hybrids may provide materlal useful for breeding.

The observed frequency in F, generation devnated from the expected on the
basis of random univalent distribution. Skewed distribution in chromosome number
may be due to elimination of univalents during ‘micro- and ' megasporogenesis,
competition in pollen tube growth, selective fertilization, and elimination of unbalanced
gametes through zygotic or endospermic media. The plants with 28 or 29 chromosomes
were in high proportion (34.7%). It is assumed that all classes of gametes were
formed but they did not function with the same efficiency. The frequency of 35-42
chromosome plants was quite high (53%) than those reported by Makino [11] and
Kaltsikes et al. [12]. The enhanced frequency of this group was mainly due to the
high proportion of plants having 2n=35 chromosomes. The differences in results
may be ascribed to selective elimination or fertilization of gametes in certain types
of material. Its effect has been quite variable. Varietal differences in elimination of
univalentss have been observed [12]. The modal D genome chromosome number
transmitted from female gametes in the F, generation was 1 as against 3 or 4 in
BC, aneuploids. Similar results have been obtained [9, 12] by other workers.
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