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ABSTRACT

The aim of study was to obtain rye strains of elevated total protein content and 1000-kernel weight
with shorter and more rigid stalk comparing to standard cv. Amilo Translocation rye strains created
due to distant crossbreeding of cv. Amilo (2n=RR=14) with wild form of Dasypyrum villosum (Crimea,
Ukraine) (2n=VV=14) using in vitro cultures were study objects. F2 hybrids were three times
back-crossed using parental rye pollen and then twice and three times self-pollinated (B3/F2 and
B3/F3), study were sown in a micro-experiment in Laski on a good rye soil complex (ph 6.6) during
1998/1999 (98 strains) and 1999/2000 (123 strains) vegetation seasons. Strains under study were
characterized with higher trait differentiation in the first year than the second. They usually headed
4-5 days after standard, although 5 strains among 98 ones studied in the first year and 9 strains
among 123 ones in the second headed two days earlier. Comparing to standard, plants height was
lower even by 20°cm in both years and their uniformity was usually higher, up to 3.0° and 3.8° respec-
tively. Plant�s lodging was comparable to cv. Amilo at earlier generation; it increased to 1.8° above
standard at the following one. Mean 1000-kernel weight of the standard was 36.8 g and 38.7 g, respec-
tively in both years of study; however, it equaled 31.2-47.6 g and 33.8-41.6 g for strains. Only those
strains exceeded cv. Amilo referring to protein content (N × 6.25) were selected (0.4-2.6% and
0.1-1.8%, respectively for years of study). Yielding, weight of hectoliter and sedimentation index that
were below standard variety should be improved. Generally, better results were obtained in the second
year, in which one strain yielded even by 2.8% higher than the standard. Strains selected for further
breeding were less infected with black stem rust (up to +1.6°) than a standard rye variety. Selection co-
efficient amounted 31% and 21%, respectively in the first and second year of study.

Key words: Dasypyrum villosum, Haynaldia villosa, quantitatve traits, Secale cereale

INTRODUCTION

A growing interest in creation of hybrids of cultivated plants related
with the wild species has been lately observed. These wild species can be
a valuable source of genes which by crossbreeding can be transferred into
crops and achieve a needed initial material for plant breeding (S³aboñski
1969, Frederiksen and Bothmer 1991). Dasypyrum villosum (Haynaldia
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villosa L.) is a wild, allogamous, Mediterranean Triticeae annual plant
with 2n=VV=14 chromosomes. Its kernels are characterized by high stor-
age protein content and resistance to some cereal diseases, drought and
freezing (Linde-Laursen 1991, Qualset et al. 1993, Zhong and Qualset
1993). Dasypyrum villosum has been successfully crossbred with various
forms of Triticum genus (Pace and Delve 1993, Chen et al. 1995, 1996).
£apiñski obtained first tetraploid hybrids with diploid rye (£apiñski and
Gruszecka 1997), and Gruszecka (1997) created in vitro cultures of diploid
forms that can be directly used as initial material for rye breeding.

The aim of our present study was to obtain rye strains of elevated total
protein content and 1000-kernel weight with a shorter and more rigid
stalk than a standard parental rye cv. Amilo.

MATERIAL AND METHODS

Translocation rye strains created by distant crossbreeding of Amilo cv.
(2n=RR=14) with wild form of Dasypyrum villosum (Crimea, Ukraine)
(2n=VV=14) using in vitro cultures (Gruszecka 1997) were the objects of
breeding programme (Fig. 1 and 2). F2 hybrids were three times
back-crossed using parental rye pollen and then twice and three times
self-pollinated (B3/F2 and B3/F3), study were sown in a micro-experiment
in Laski on a good rye complex soil (pH 6.6) during 1998/1999 (98 strains)
and 1999/2000 (123 strains) vegetation seasons. Fertilization included: N
- 86 kg × ha-1, NPK - 254 kg × ha-1 with mustard as a forecrop. Micro-ex-
periments were established by means of model method with interpolated
standard rye cv. Amilo sown each 5th plot. Each plot was of 0.6 m2 with 180
kernels sown per plot at 20 × 2.5 cm spacing. Three traits (uniformity of
plant height, lodging, infection with black stem rust) were classified ac-
cording to 9-grade scale, where 9° means the best and 1 - the worst state
from agricultural point of view.

In 1998/1999 season, out of 98 strains, 25 were selected and in the next
season out of 123, 44 were selected and subjected to further breeding, ev-
ery next year.

RESULTS AND DISCUSSION

The results of cytological studies and the analysis of qualitative and
quantitative traits of hybrid imply that rye genome was enriched in little
share of genetic material from the wild form. The genes determining posi-
tive traits of D. villosum (lowered plant height, elevated content of total
protein and mineral ions in kernels) were transferred to rye. Differentia-
tion of morphological and qualitative traits and the effect of gene transfer
was evident (Gruszecka and Apolinarska 1996, Gruszecka 1997,
Apolinarska and Gruszecka 2001, Gruszecka et al. 2001).

In the first experimental year, differentiation of traits was greater than
in second one (Table 1 and 2, respectively). Plants usually headed 4 to 5
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Fig. 1 Spikes of parental forms, cv. Amilo and Dasypyrum villosum (crimea, Ukraine)
(from left to right)

Fig. 2 Kernels of parental forms, cv. Amilo and Dasypyrum villosum (crimea, Ukraine),
hybrid plants - down
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days later than standard variety, although 5 out of 98 studied in the first
and 9 out of 123 strains studied in the second year headed up to 2 days
earlier. As compared to the standard, plant height was lower even by 20
cm in both years and their uniformity was usually higher up to 3.0° and
3.8°, respectively. According to Gruszecka (1997), hybrid plants (2n=14)
in F2 and B1 showed lower heading, and had moss-covered neck and leaf
edges, brittle rachilla and short owns characteristic for D. villosum. Hy-
brids had less number of shoots than parental forms and their structure
was similar to rye. Lodging of analyzed strains was at the level of cv.
Amilo at earlier generation (B3/F2), and it increased up to 1.8° above
standard in the later one (B3/F3).

The mean 1000-kernel weight of the standard was 36.8 g and 38.7 g in
both succeeding years and 31.2-47.6 g and 33.8-41.6 g for the selected
strains (Table 1 and 2), i.e. it was similar to rye in F2 and B1 hybrids and
significantly higher than of D. villosum (Gruszecka 1997).

Only those strains, which exceeded protein content (N × 6.25) of cv.
Amilo were selected (0.4-2.6% and 0.1-1.8%) for further breeding. As
shown previously (Gruszecka 1997) the mean total protein content in
the �Amilo� × Dayspyrum villosum hybrid (Crimes, USSR) amounted
13.09% and was higher than of rye by 12.10% and lower than of D.
villosum by 19.98%.

Yielding, weight of hectoliter and sedimentation index that were be-
low standard variety could be improved. Generally, better results were
obtained in the second year, in which one strain yielded even by 2.8%
higher than the standard. Spikelet fertility in B1 was intermediate:
higher than for rye and lower than for D. villosum. Selection can im-
prove this trait (Gruszecka 1997). There is an evidence of very low fer-
tility or even the lack of kernels in hybrids of D. villosum with the
species from Aegilops, Triticum and Secale cereale (Wu and Liu 1988,
Frederiksen and Bothmer 1991).

Strains selected for further breeding were less infected with black
stem rust (up to +1.6°) than a standard rye variety. Selection coefficient
amounted 31% and 21 respectively in the first and second year of study.

CONCLUSIONS

1. Translocation rye strains with Dasypyrum villosum characterized
great differentiation of traits, especially in the first experimental
year.

2. Plant height of hybrid was lower even by 19 cm and 7 cm in the suc-
ceeding experimental years respectively.

3. Total protein content in some strain kernels (N × 6.25) was higher
than in cv. Amilo: 0.4-2.6% and 0.1-1.8%, respectively in succeed-
ing years.

4. Yielding, hectoliter weight and sedimentation index of hybrids
should be improved.
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