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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. Fy hybrids were three times
back-crossed using parental rye pollen and then twice and three times self-pollinated (By/F; and
Bs/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 x 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.
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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 (Staboriski
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).
Lapinski obtained first tetraploid hybrids with diploid rye (Lapinski 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). Fs hybrids were three times
back-crossed using parental rye pollen and then twice and three times
self-pollinated (Bs/Fy and Bs/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
- 86kg x ha™!, NPK - 254 kg x ha™! with mustard as a forecrop. Micro—ex—
periments were established by means of model method with interpolated
standard rye cv. Amilo sown each 5 plot. Each plot was of 0.6 m? with 180
kernels sown per plot at 20 x 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)
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Fig. 2 Kernels of parental forms, cv. Amilo and Dasypyrum villosum (crimea, Ukraine),
hybrid plants — down



UOTJRIADD pPIBPUR)S — (IS
oN[eA UBOW — X

Daniela Gruszecka, Alicja Pietrusiak

e1- 5 €1 €€l ¥y ¥0L 80 9'Le 003- 08¥ G- 08T ¥ PI
¥G- 00z 6% 671 0% 8'0L 9G- z1e 08¢~ 00§ 0%~ get gs €I
aL- 281 0¢ 0T 0% 8'0L 8T 9'8¢ 033~ 09% 0 ag1 e gl
€g1- el 971 9€T 9L z'L9 ¥0- ¥9¢ 08— 09% 0 a1 oy 11T
GOT- 6¥1 0T 0°€T 0% 8'0L 90~ 398 0L~ oT¥ 0 as1 8¢ 0T
8eT- 91T 0T 0°€T 89— 0°0L 80~ 0'9¢ 00%- 08¥ 01~ 41 LE 6
16- €91 30 gel 0%~ 8'GL 91 ¥'8¢ 0F1- 0¥%S g 091 e 8
26~ 291 S0~ gII 9¢- gIL 80T 9Ly 08~ 009 01~ 941 3 L
gg1- 6eT €T €er 9¢- TIL 9 ¥'6¢ 08T~ 099 g 091 0z 9
06— $9T 90 93T 9¢- gIL o1 9°ge 0%~ (144 G- 0ST1 TS
€6- 19T L0 Let 0e- 8'GL 01~ 8'ge 08— 09% 0 a1 or ¥
g9- 68T 00 03T 56 9IL z1 0'8¢ 015~ (A4 G- 081 ¥ o€
qrI- 66T 0T 0°€tT 0g- 8'GL 9€¢ ¥ 0€3- 0S¥ G- 0¢T1 € 3
8% 90z 90 93l g1 9'6L Z0 0L 0L%~ (1]57 01~ 4 T 1
as X as X as X as X as X as X

xmu_& -0 (Ta/3%] 8] (5] [uro] .ﬂ%ﬁ °N
worEIUSWIPOS 1oj01d (€10, JYSTOM I9T[0100H  1YSIoM [9UIY-000T PIPIA 1YSOH

116

SON[BA UBIWL — (666T/866T) SUIBI)S AT PIJDOI[IS JO SITRI) dAIIRIIIUBNY
T ol9®BL



UOTJBIASD PIBPURIS — (IS
@H;N\V ueawr — X
08°0¢G €0°L 6G9°G €¥'8 GO'LT (4744 (%) A
4% 0°CT |8YL 8°9¢ 089 Gaat prepuels
.ka €91— 16 a4 ¥yI Ve V'L [ %4 01y 0€— 099 G 091 G6 14
w
,W gL- I8T 7T 761 80 9°GL 89 9°¢y 01%— oLy g 091 76 i /4
% 09— 761 6T 6°¢T 06— 8°GL 9T 7’86 00%— 087 4 091 16 €%
3
RSy 60T~ 5541 a0 GGl G L 9°L9 G0 0°LE 08— 007 G- 0ST €8 t44
AM 86— 94T L0 L'GT G 6 9'1L 4 0'1v 08T— 009 0 [ GqL 13
m (5 a1e TT T'€CT v v ¥0L S 0°G¢ ov1— (01724 0 Gat GL 0%
m G6— 69T €% [t G 9 969 G'1 0'8¢ 06— 06¢ 0 [ L9 61
@)
3 LG— L6T L0 L'GT GG~ 969 80— 0°9¢ 06— 06¢ ar- (0)728 19 ST
2
m (4% 0% e T°¢T 96— G'1L 9T ¥'8¢ 08— 007 (] 5 5141 69 LT
_ 66— c91 TT T€er 80— 0'vL G0—- 9°9¢ 09— 039 G- 0ST 8¢ 91
0€- 444 6T 6°CT 9 ¢ G'1L GG 9¥¢ 0LG— (0187% (5 5541 Gqg GT
as X as X as X as X as X as X
jo1d
opar (%] (/3] (3] 3] [wo] ooy °N
O AL S wojord [ego],  JyStom I0I[03OF  JYSIOM [OUION-000T PIRIX 1YSeH
(PONUIIU0D) SON[BA UBOW — (666T/SE6T) SUIBIIS AT PIJIS[OS JO S)Ied) dAIjejiUEny
T 9[qeL
~
—
—



118

Characterization of translocation of rye strains with Dasypyrum...

UOIJBIASD PIEPUE)S — (IS ‘ON[EA ULSW — X

86— g8T 96— 761 90 L2T 0¥y- 7oL ¢'¢- ©9¢  08¢— 06¥ 0T- O€T 698 €%
ve- 68T G6— 8¢T 1 €€l 4% 0L €1- VLE 0LT- 009 gI- 4gcl 8¢8 (44
86— G81 96— 61 €1 el 09— 0L - 99¢ 06c—  08¥% 0T— 0¢€T LG8 |84
0€- €61 €6- L1% €1 el 0¥y— 0L L'T-  0LE 00g— 0.9 0T—- O0€T 9¢8 0%
8€— G81 96— Y61 (4 €¢l V- 0°0L L'g-  09€ 081—- 069 G- g€l ge8 6l
8€— G81 - 708 T°0- 0731 8¢~ 9'1L §'0- ©8¢ 0LT- 009 G- g€l 878 8T
€ 928 4 90% €0- 8TI 4% 0L 9T ¢0y  0Ig— 099 G- g€l L¥8 LT
i 661 06— 008 ¢0- 611 8'¢— 9TL 6'C 9Ty  0€1- 0%9 0 ovl 978 91
ve- 68T €6- L1g 90— GTI 4% 0L LT-  0LE 00g—  0LS §—  S€1 Gv8 <8
11— [4¢4 84— G61 (4 €¢l 8¢~ 9'1L T°0- 98¢ 09¢— 019 0¢— 021 w8 ¥l
€¢- 005 4 902 ¥o- LTI ¥0- 0vL T'T- 91L& 0¢e—  Ov¢ 0T— 0¢T £¥8 €T
96— L61 99— V81 g0 9°¢l 0¥— V0L g1 ¢0y  00c— OLS 0T— 0¢€T (4] Gl
06— ELT 18— €91 €0 el Y- 0°0L 60 968 0Tg— 099 0T— O0€T 8¢8 1T
8€— G81 96— 61 g0- 911 4% 0L L'T-  0LE 0¢g— 099 G- g€l €68 0T
0%- €02 ev- L0g Lo-  ¥II 0¢- V'eL 6C 91Ty 06— 089 G- g€l €8 6
L= 918 |8 603 €0- 8TI 91— 8'GL L'0- 08¢ o¥I-  0€9 G- g€l 128 8
8¢- G8T 96— 761 Lo-  vIT 0'¢— Vel T'e— 99¢ 0%6— 099 g GEI [443] L
01— €lc 02— 0€g 80— €II 4% 0L € 0Ty  0ST— 029 §—  S€1 L18 9
8- LT 88— (4] 80 6l (A 69 60 968 0Lg— 009 §-  S€1 918 g
0¢— €61 0L~ 08T 80 6l 8¥— 969 60 968 01— 099 0 (Ui48 gI8 ¥
81— §0% |8 60% (4 €¢l G'e- G'1IL LT-  0LE 08T—- 069 0 (Ui48 €18 €
6 (444 12— (144 70 g'cl 8¢~ 9'1L €1-  VLE 09— 02L 0 (U48 (48] (4
4% 608 GE— 81¢ Gl €€l 9€- 8°0L L0 7'6€ 00g— 0.9 0 (U148 808 T
9T ST 148 €T 148 1T 0T 6 8 L 9 S 14 € 4 T
as X as X as X as X as X as X as X Joid ox
ophn towaamtpag xopth nomenupeg 6] 0 0L s MV LIESer  BIPP [l sen 00N

SON[eA uedW — (000Z/6661) SUIBI)S 94T PIJOI[IS JO SITBI) dAIIRIIIUENY
G °lqeBL



119

Characterization of translocation of rye strains with Dasypyrum...

UOTJRIASD PIBPUR)S — (IS ‘ON[BA UBOW — X

87’11 YETT 9¢’L 88T s 96°G1 €0V (%) A
€236 05¢ |4t a L'8¢ 0LL ovl prepuels

0TT- €11 0€T- 02T 60 0°€T 4% 0¢L L0 7'6€ (44m 069 0 oVl (445 144
8€— g8T 96— 61 €1 Vel 9°¢- 8°0L 6 8'¢E 06¢— (114 01— 0€T 126 534
69— 12418 06— 09T g0 9¢l 0¢c— Vel 61— 8'9¢ 02— 099 G- GeT 616 v
Lg— 961 e~ 81¢ 6T 0vT 79— 089 6'v- 8'¢¢ 0TE- 09¥ 0 ovl 816 184
08— 5348 ¥6- 9GT g1 9°€T (A G'69 g0 68 05¢— (114 G- GeT L16 oy
TL- 438 GL- GLT 90 LgT ¢'L- c'L9 g'c [484 0TT- 099 0 ovI €16 6€
8¢~ g8T 96— 61 60 0°€T 8- 969 T'T- 9'LE 0ST- 029 0 ovt 016 8¢
G- 88T GL- GLT 0T €T 0v— 7oL L0 7'6¢ 06¢— 029 g 148 606 LE
8¢— g8T (S 93¢ 60— 1l 0'¢- Vel LT- 0°LE 0 0LL g 148 L06 9¢€
6~ 4% 0€- 144 0 €¢I Ve 0¢L €T 0°0% 0e- 0vL g 148 106 ge
L9~ 96T GL— GLT c0 €¢I 4% 0¢L €%¢ 0Ty 01— 09L g 148 668 125
86— g8T 96— 61 g1- 80T (% 69 Ly— 0v¢ 0€g— ovs G- geT 288 €€
8€— g8T 96— 61 81— €01 [R5 1L G- cve 0ST- 029 0 oVl 6.8 149
8¢~ G8T 94— 61 e1- 80T [ G'IL Le- 0'¢€ 0ST- 029 G- GeT VL8 1€
(48 11¢ ¢S~ 861 G0- 911 96— 8°0L 10— 98¢ 0€T- 079 0 ovL 0.8 0¢
gI- 01¢ 8V— ¢0¢ 60— 1l 96— 8°0L 60— 8'LE 08— 069 0 oVl 698 6%
8€— g8T 96— V61 10— 031 9'¢- 889 6'¢c— 8'¢E 0g1- 099 g 148 198 8¢
8¢— g8T 96— 61 e1- 80T Y- 0°0L €6~ 7'ae 0€g— U2% G- Ge1 998 LS
02— €0¢ (45 81¢ 60— 1l [R5 1L Gc- ¢9¢ 0€T- 079 0 oVl G98 9¢
8¢— g8T 96— 61 G0- 6'TT 0v— 7oL g€1- V'LE 0T€- 09¥% G- GeT €98 14
8€— g8T 96— V61 [ €€l 9'¢- 8°0L T 9'9¢ 08¢— 06¥ 01— 0€T 098 14

91 ST 4t ST ¢l 1T 0T 6 8 L 9 g ¥ € (4 T

G 9l9BL

(PONUIIUO0D) SAN[EBA UBIUL — (000Z/6661) SUTBIIS DLI PIIOI[AS JO SPTRI) dAIIEIIIUEBND)



120 Daniela Gruszecka, Alicja Pietrusiak

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 Fs and B; 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 (Bs/F5), and it increased up to 1.8° above
standard in the later one (Bs/F3).

The mean 1000-kernel weight of the standard was 36.8 gand 38.7 gin
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 F; and B; hybrids and
significantly higher than of D. villosum (Gruszecka 1997).

Only those strains, which exceeded protein content (N x 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’ x 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 B; 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 x 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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