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ABSTRACT

The study was carried out for the aim of combining the best quantitative
and qualitative characters of the Egyptian hexaploid wheat (Sides cultivar) with
the increasing the efficiency of copper absorption. The observed means of the
studied characters for the selected line are nearly within the range of the Sides 6
parent. Meanwhile, it was found that the grain weight per spike is lower (4.13
gm) than that of the Sides 6 (5.20 gm). Similar results in case of 1000-kemel
weight, as it reached 48.50 gm in case of the selected line while it reached 59.45
gm in the Sides 6.

C-banding analysis showed that the line was homozygou: for a wheat-
rye translocation involving the short and long arms of the wheat chromosome 4B
and the segment of the long arm of rye chromosome (5RL). The Icng arm of the
wheat-rye translocated chromosome revealed the distinctive C-barding patterns
of rye 5SRL, which have strong bands in the terminal and subterminal regions.

Stereo microscope and Scanning electron microscopy f dry grains
revealed morphological details of grain surface structure. The grains of Pc 62
cultivar showed narrower siz¢ than the grains of Sides 6 or the selected line, The
hairy end of the Sides 6 grains is broader than the hairy end of tie Pc 62. The
hairy end of the sclected line grains is nearly closed to Sides 6 grains,

INTRODUCTION

Several lines showing the copper efficiency character of rys and carrying
different wheat-rye transiocations including SRL of rye have been isolated. Two
different 4BS.5RL translocations arose spontaneously as cornell wheat selection
(82al1-2-4-7) carrying a segment of SRL from Rosen rye jained to 4B
chromosome (Driscoll and Sears, 1965), and Viking wheat with a 1 airy peduncle
and carrying a segment of 5R (Riley et al,1970). Another type of translocation
with a segment of SRL from Imperial rye translocated into wheat chromosome
arm (5BS) was isolated after irradiation. treatment (Sears,1967). Schiegel et al.,
(1993) revealed that in the translocation Line VHN, the copper efficiency gene
(Ce) was located in a relatively small region of the distal proportion of the donor
chromosome SR. The production of wheat lines with small rye chromosome
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segments has been achieved. koebner and shepherd (1986a and b) studied a
wheat-rye translocation including 1DL-1RS and stated that reduction in yield and
quality in these wheat-rye translocation lines was due to either the presence of
deleterious rye genes which were transferred at the same time as the target gene
or to the loss of desirable wheat genes. They suggested that induction of
recombination between rye chromatin and its wheat homoeologue could
overcome this type of problem, either through the removal of deleterious genes
from the rye segment and/or the re-incorporation of the wheat genes of
importance to bread-making quality.

‘Copper is an important micronutrient for growth and development of
plants. Its role in plants appears to be most notably for the production of viable
pollen and therefore affects grain yield in cereal crops (Brown and Clark, 1977;
Graham et al.,1987, Grundon 1991 and Leach and Dundas, 2006). Harry and
Graham (1981) used green house pot experiments to study the effects of copper
deficient soil on rye, wheat and triticale. They revealed that rye gave maximum
yield, irrespective of the copper status of the soil, triticale gave an intermediate
yield and wheat no yield when severely deficient conditions are applied compared
with the control (i.e. maximum yield). Wheat is severely affected by copper
deficiency and is completely male sterile under conditions when copper levels are
still  sufficient for near maximal yield of ry¢ (Graham
1975,1976,1981,1984;Owucche et al.,1994 and Soon et al,, 1997), but not to the
extent to which rye is efficient. A characteristic of copper deficiency is a
significant loss in grain yield of up to 20%, without prior symptoms (Graham and
Nambiar, 1981).

Chromosome identification has long been important for gene
manipulation in plant research and breeding programs. Many methods can be
applied to identify chromosomes in cereals. Among these methods, cytological
techniques arc the most commonly used. Differential staining techniques
(chromosome banding) can provide precise identification of all the chromosomes
in many Triticeae species (Sybenga, 1983; Lukaszewski and Gustafsen 1983; Gill
et al., 1991 and Kakeda et al.,, 1991). Teday, many chromosome segments and
structural variations can be detected.

The present paper, therefore, concentrates on the cytological proof of the
presence of an alien segment of rye chromosome (5R) on wheat chromosome 4B
in a new promising line derived from hybridization between Sids 6 and Pc 62.
There has been little effort to enable utilization from rye genes in the
development of wheat lines with high performance in copper absorption.
Moreover, scanning the wheat grains through using the surface scan electron
microscopy for the three genotypes, : .

MATERIALS AND METHODS
This investigation was carried out at the agricultural research station of

Moshtohor, Faculty of Agriculture, Benha University, The material used in this study
was one local hexaploid wheat cultivar; Sids 6 provided kindly from the Ministry of
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Agriculture, Dokky, Egypt (Prof Dr. Abd El-Salam Gomaa) and wheat-rye
translocation cultivar, Pc 62 harboring a terminal segment of the rye chromosome
(5RL) on the wheat chromosome (4BS-4BL) provided kindly from Germany (Prof Dr
Hassan Sherif).

From previous studies, plants belonging to Sides 6 wheat cultivar (Triticum
aestivium L.) were crossad with plants of Pc 62 wheat cultivar (Triticum aestivum L.}
including wheat-rye translocation (4BS-4BL-5RL). Hybrid of the F, was pollinated
using plants of Sides 6. During 2001/2002 season, the progeny of the BC\F, was
selfed for two successive seasons. Plants similar to Sides ¢ cultivar with hairy
peduncle were selected during each of the two seasons. The progeny of each selected
plant was grown separately for evaluation. Data were evatuated in parents and the
progeny of the selected plants as the following:

Evaluation of some morphological and yield characters; plant height, flowering
date, maturity date, number of spikelets per spike, grain yield per main spike and
1000-kemel weight were evaluated for parents and the progeny of the selected
line.

2. Cytological studies: C-banding technique was applied according to Gill et al.,
1991 that modified after Giraldez et al., 1979.

3. Grain surface scan and macro morphology: The detailed surface scan attribute
features were examined by Stereo microscope and Scanning Electron
Microscopy (SEM) using suitable magnification (100 pm for sur‘ace scan). The
dry grains were mounted on copper stubs and coated with a thi1 layer of gold
palladium in a sputter coater unit, Polaron E5000. Scanning was :lone on JEOL-
JSM T(1000) Model Scanning Electron Microscope at the central lab of National
Research Center, Dokky, Giza. The magnification power was e:qressed under
each SEM photograph. Each sample is represented by three micrographs: a.
complete grain (dorsal and ventral view). b, surface scan of epide: mal grain coat
(surface view) and c. surface scan of the hairy end The sputter coating
procedure: Edwards England 8 150 A (*) sputter coating had be:n used to coat
samples with golden layer before being viewed in the SEM that 1iake surface of
samples very reflective.

RESULTS AND DISCUSSION

The study was carried out for the aim of combining the best quantitative and
qualitative characters of the Egyptian hexaploid wheat (Sides culiivar) with the
increasing the efficiency of copper absorption. This character was ietected in the
German Pc 62 as it carries gene or genes responsible for increasing t1e efficiency of
copper efficiency (SRL). Schilegel ef al., 1993 revealed that these genes were linked to
a marker gene control the presence of pubescence on the spike neck (hairy peduncle),
Table (1) revealed the observed means and standard errors of the studied characters
(morphological and yield characters) for the two parents; Sides 6 and Pc 62 in
addition to the progeny of the selected line, All the studied characters are nearly
within the range of the Sides 6 parent. For the plant height; it was 115.00 cm for the
selected line compared to 112.00 cm in case of Sides 6. Concerning flowering date; it
was 89.10 day compared to 84.17 in case of Sides 6. In case of maturity date; it
reached 154.00 days as compared to 153.25 days in Sides 6. Concerning spike length,
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it was 18.50 cm while it reached 17.35 cm in the Sides 6. In case of spikelets number,
it was 23.95 while it was 23.45 in the Sides 6. Meanwhile, it was noted that the grain
weight per spike is lower (4.13 gm) than that of the Sides 6 (5.20 gm). Similar results
in case of 1000-kernel weight, as it reached 48.50 gm in case of the selected line while
it reached 59.45 gm in the Sides 6. The reduction in grain yield and 1000-kernel
weight is expected and in agreement with the finding of Schlegel et al,, 1993 who
reported that Viking (-5RL) yielded higher than the translocation line; VHN (+5RL)
in copper sufficient conditions in a pot assays, whereas under deficient conditions, the
yield of the control was reduced 97 % when compared with the translocation line. At
the meantime, Graham et al., 1987 backcrossed the 4BS.4BL-5RL translocation into
several locally adapted cultivars and were able to improve yield by more than 100 %
on average. The 4BS.4BL-5RL translocation lines were found to be the highest
yielding of the lines examined.

Table (1): Means and standard errors of seven morphological and yield
characters in two hexaploid wheat parents (Sids 6 and Pc 62)
and the selected line.

Flowering| Maturity Spike |Spikelets| Grain
date date length | number | yield/Spike

84.17+ | 153.25+ 17.35¢| 23.45+ 5.20¢
2.20 3.70 0.10 0.64 0.06

89.10+ | 154.00+ 18.50+ | 23.95+ 4.13+
3.05 4.16 0.11 0.73 0.02

line
Pc 62 121.95+ | 160.00+ 10.65+| 21.15+ 2.05+
2.60 4.40 0.02 0.85 0.00

Fig. (1): Show the hairy neck on the stem of Pc 62 cultivar (3) and the
selected line (2) compared to Sides 6 without the hairy neck (1).
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Chromosomal analysis:

As shown in Fig. 2, C-banding of mitotic metaphase permitted the
identification of rye chromatin found in the selected line obtained from crossing
between Sides 6 and Pc 62 cultivars. The selected line revealed a chromosome
number of 2n = 42, C-banding analysis showed that the line was homozygous for
a wheat-rye translocation involving the short and long arms of the wheat
chromosome 4B and the segment of the long arm of rye chromosome (5RL). The
long arm of the wheat-rye translocated chromosome revealed the distinctive C-
banding patterns of rye 5RL, which have strong bands in the terminal and
subterminal regions. These banding patterns were identical with those of the
4BS.4BL-5RL chromosome at several wheat cultivars by Schlegel ef al., 1991.

The cytological results demonstrate the presence of a t{BS.4BL-5RL
translocation in the hairy nick spikes of the selected line similar to that found in
the Pc 62 cultivar. Its size, somatic stability and adaptive genetical behavior as
well as its copper efficiency can contribute to the development of commercial
copper efficient wheat cultivar by introgression of the alien rye segment.
Therefore, a backcross program has been initiated to transfer this character into
locally-adapted Egyptian wheats.

Fig. (2): Cytogenetic analysis of the chromosome constitution of the selected
line showing the chromosome transiocation (4BS.4BL-SRL).

Stereo microscope of dry grains revealed morphological details of grain
surface structure. Figure 3 revealed that plump grains from the two pirents and the
experimental line had smooth surfaces which could be easily distinguished from
buckled and wrinkled surfaces of Triticale. The grains of Pc 62 cultivar showed
narrower size than the grains of Sides 6 or the selected line. The hairy end of the Sides
6 grains is broader than the hairy end of the Pc 62. The hairy end of the selected line
grains is nearly closed to Sides 6 grains (Figure 4). Scanning electron microscopy
revealed that all grain surfaces of the three genotypes have reticulate sculpture
(Barthlott, 1984 and Loutfy, 1992 and Salama, 2003). The scan surface of the Pc 62
grains is narrower than the surface of Sides 6 and the selected line. There were,
however, no obvious differences in scan surfaces between selected line grains and
those of the Sides 6 (Figure 5).
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Fig. (3): Stereo microscope micrographs of grains in the three genotypes
(smooth surface and prominent embryo). A. Sides CV., B. the
selected line and C. Pc 62 CV.
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Fig. (4): Stereo microscope micrographs of the hairy end of the grains for the

three genotypes. A: Sides 6, B. The selected line and C: Pc 62.
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B

Fig. (5): Surface scan by electron microscopy in three wheat genotypes show the
reticulate sculpture. A: Sides 6, B. The selected line and¢ C: Pc 62.
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