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PERFORMANCE TRIALS WITH SPRING WHEAT LINES
ISOGENIC FOR THE DWARFING GENES

Viclav SIP and Miroslav SKORPIK

Research Institute for Crop Production, 161 06 Praha-Ruzyné, Czech Republic

Near-isogenic lines for the reduced height (RAf) genes in the genetic
backgrounds of the spring wheat varietes Nainari 60, from Mexico, and
Maringd, from Brazil, (obtained from CIMMYT, Mexico) were evaluated for
plant height, days to heading and yield, and grain quality characters for two
years at the Prague - Ruzyn€ location. The genes RAt8, Rhtl or Rht2, Rhtl
Rht2, Rht3 and Rht12 caused plant height reductions of 4 %, 16 %, 41 %,
53 % and 65 %, respectively. Date of heading did not prove to be affected by
the presence of the Rit genes. As to grain yield, no RAt line showed
a significant positive difference from the respective tall, rht, line, but the
Maringd single and double dwarfs with RAtl and Rht2 were higher yielding
than the Rht8 line (significantly in 1991 trials). Lower grain yields,
particularly in the Nainari 60 set, were obtained in the very short Rht3 lines.
When compared with the tall ones (rht), the Rht lines had more ears but
a similar number of grains per ear. The reduction of thousand grain weight
was consistent only for the Rhtl Rht2 and the Rht3 lines. The effect of Rt
genes on SDS sedimentation volumes was not evident. The Rhtl, the Rht2
and the Rhtl Rht2 lines mostly showed reduction of about 1 % protein but
the profecin content was not lower in lines with RAt3 and Rht12.

Triticum aestivum L.; spring wheat; near-isogenic lines; reduced height genes;
clleets on yield and grain quality

The Norin 10 dwarfing genes (Rhr1 and RNt2) have been widely exploited in
wheatbreeding. A higher yielding ability of genotypes carrying these genes is only
partly due to the effect on straw length and the prevention of lodging. The results
from the analyses of random lines and isogenic lines suggest that Rht1 and Rht2
are associated with increased grain fertility which counteracts the negative effects
on grain size observed with all RAif genes (Gale and Youssefian, 1985).
Such pleiotropic effects on yield and yield components have been clearly
demonstrated in winter wheat, in spring wheat, but the effects need not be similar.

A depression of protein levels has been observed as a pleiotropic effect of Rht2
(and Rht8) in winter wheats and Rht1 in spring durum wheats but in cases where
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grain yields are increased, total protein yields need not be affected (G a | e, 1979).
Allan and Pritchett (1980)showed that Rht1 and Rht2 cause a reduction
intest weightas a consequence of reduced grain size. Other aspects of breadmaking
quality, such as milling characteristics, sodium dodecyl sulphate (SDS)
sedimentation values and loaf volumes are found to be unaffected by the severest of
the gibberellic acid (GA) insensitive genes, Rhit3(Flintham, Gale, 1983).

Reduced coleoptile length is usually considered to be an unfavourable character
which is associated with reduced seedling emergence and subsequent poor stand
establishment. As for the plant height, the background genotype can modify the
adverse effects of the Rht alleles on coleoptile length and final stand establishment
(A llan, 1980).

Unlike the genes Rhtl and RMt2 (located on chromosomes 4A and 4D,
respectively), which are readily detected by their insensitivity to GA, the
responsive Akakomugi gene R/it8 (on chromosome 2D) is difficult to be followed
in any breeding programme. It is known however that this gene has spread into
many South European wheats (W orland, 1986) and it is very likely to occur
also in the other European regions. Yield increases in leading tillers caused by Rht8
provide a possible reason for the success of this dwarfing gene in commercial
varietics (Gale and Yousselian, 1985).

The Tom Thumb dwarfing gene RAt3 (on chromosome 4A, GA insensitive) did
not confer any clear yield advantage over comparable talls but at increasing Rht3
plant height to an agriculturally acceptable level this gene could be incorporated
uscfully in future wheat varicties, particularly when pre-harvest sprouting
tolerance is a major breeding objective (Flintham and G ale, 1983).

The GA sensitive dwarfing gene RAt12 in the mutant winter wheat Karcagi 522,
located on chromosome 5A (Sutka and Ko vacs, 1987), causes the highest
plant height reduction of all the examined genes. According to the ecarly
investications reported by Vi g 1d s i (1968), the short-straw mutants were better
than controls regarding the number of tillers and ear length.

The examined near-isogenic lines with RAt genes in the genetic backgrounds of
the spring wheat varieties Nainari 60 and Maringi represent the genotypes which
are adapted to low latitude climates. The goal of our experiments was to assess the
clfects ol dwarling genes on yield and grain quality components under diverse
conditions ol Central Europe.

MATERIALS and METIIODS
Near-isogenic lines carrying RAt genes in the spring wheat varieties Maringd
(MG), Irom Brazil, (Rht1, Rht2, Rht1 Rht2, Rht3, Rht8, Rht12 and rht) and Nainari
60 (NN), ftom Mexico, (Rht1, Rht2, Rht3 and rht) were obtained from CIMMYT,
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Mexico, by courtesy of Dr. S. Rajaram. All the Rht lines were morphologically
(except height) very near to the recurrent parents. Breeding history of the lines was
describedby Hoo gendoorn etal. (1988). Taller plants that rarely occured
in the short lines were not included in the evaluation of yield components and grain
quality characters.

The Rht lines together with tall, rht, lines and the check varieties Jara and Sandra
of’ Czechoslovakian origin were grown in 1990 at the Prague-Ruzyné location
(latitude 49°N, appr.) on plots of 2.5 m? with five replications (sowing rate:
250 grains/m?®). The 1991 trials were established at the same location with six
replications and the plot size of 12.5 m? (sowing rate: 400 grains/m-).

Subnormal atmospheric precipitation was characteristic of the year 1990, which
enabled carly sowing (February, 20) and heading of plants (the checks: June, 5-6).
The stands were thinner but the yield level of the check varicties was not lower
than in the following year. In 1991 the sowing date was later (March, 21) and the
vegelation was delayed (heading date of the checks: June, 19-20). The conditions
ol early spring favoured good tillering and higher stand density.

In both years the heading date (the estimate of 50 % of emerged ears on a plot)
and plant height (cm) were determined during vegetation. A random sample of
100 cars was laken before harvest to evaluate the average grain weight per ear (g),
number of grains per ear, thousand grain weight (g) and in 1991 also the harvest
index (%). Grain yield of the whole plot is given in t/ha.

Sodium dodecyl sulphate (SDS) sedimentation volume (ml) was determined
from the harvested seed using the method modifiedby H § Za (1986). KIELTEC
Auto System Il of Tecator was employed for the determination of crude protein
content according to Kjeldahl (% of grain dry matter).

RESULTS

The effects of the dwarfing genes on days to heading, plant height, yield
characters and grain quality parameters are given in Tab. I (for 1990) and II
(for 1991).

In weather conditions of 1991 the average plant height was by ca. 10 em lower
than in 1990. Plant height of Rht lines was particularly low in the 1991 set of the
Nainari 60 varicty, which is shorter than Maringd but as tall (rht line) as the modern
Czechoslovak variety Sandra. The respective plant height reductions for Rht8,
Rhtl or Rht2, Rht1 Rht2, Rht3 and Rht12 were 4 %, 16 %, 41 Y%, 53 % and 65 %.
The clfects ol Rhtl and Rh2 genes can be considered as similar, which is in
accordance with the conclusionsdrawnby G ale and Yousse lian (1985).
The background genotype (MG or NN) does not make any difference cither.
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The NN rht line was earlier in heading approx. by 5-6 days) than the MG line.
The presence of Riit genes did not seem to affect the date of heading.

Performance trials in 1990 on smaller plots and with the lower sowing rate (less
seed available) showed a higher residual variability in grain yield and consequently
the differences between the near-isogenic lines were mostly statistically
insignificant, except the NN Rht3 line, which yielded less than NN lines with Rht1
and Rht2. In this experiment, the overall grain yield of MG and NN lines (5.68
t/ha) was 25 % lower than that of the top yielding Czechoslovak spring wheat
varieties Jara and Sandra (7.62 t/ha). On 1991 plots of 12.5 m?, the shorter NN
lines had lower yields than the MG lines and within the NN set the lines with Rht3
and Rht2 yielded less than those with Rht1 and rht. The lowest yield in the MG set
was obtained inthe Rht12 line (not different from the lines MG Rht3 and MG Rht8
only). The line Mg Rht8 had the lower grain yield than the lines with Rht1, Rht2
and Rht1 Rht2. The yields of these three lines were not different from the yield of
the check variety Jara, commonly grown in Czechoslovakia.

I. Plant height, days to heading and yield, and grain quality characters of tall and dwarf
near-isogenic lines and the check varieties (Jara and Sandra) in 1990

Grain SDS- .
- Daysio Pl.a o g::)ns lg.r(z)l(i):)) wright Qrain a‘dir.ncn- Protein PT:::'" Pr(')lein
Gienotype heading height o |weioht| PET yield* | taton (%) eain ylcl_d
WAL fem] | P° EM ear |[gha™]| volume ob | BrM 1 hat)
ear [e] [¢] [ml] [mg]
Maringa
Rhtl 102 | 103 | 45 | 374 | 1.68 | 552 | 54 13.1 | 4.90 | 0.723
Rhi2 101 | 104 | 45 | 384 | 1.73 | 592 | 56 13.7 | 5.26 | 0811
Rhtl Rhi2 103 70 47 | 34.6 | 1.69 | 6.29 58 13.7 | 4.74 | 0.862
Rhi3 102 55 42 | 324 | 136 | 540 64 14.4 | 4.67 | 0.778
RS 101 120 | 35 | 402 | 141 | 5.74 54 15.0 | 6.03 | 0.861
rht 102 125 42 | 41.8 | 1.75 | 5.70 59 143 | 5.98 | 0.815
Nainai 60
Rhtl 95 80 31 | 468 | 145 | 6.03 55 142 | 6.65 | 0.856
Rht2 95 79 35 | 494 | 1.73 | 6.12 | 58 143 | 7.06 | 0.875
Rht3 97 44 32 | 416 | 133 | 460 | 62 15.1 | 6.28 | 0.695
rht 096 97 38 | 52.6 | 2.00 | 5.52 59 153 | 8.05 | 0.845
Jara 103 | 110 | 36 | 394 | 142 | 7.79 57 149 | 587 | 1.161
Sandra 103 95 36 | 346 | 1.25 | 7.45 73 13.6 | 471 | 1.013

“LSD 5% = 1.22
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Fig. 1 shows that higher grain yields were reached in the plant height range from
70 to 100 cm. It is clear that the introduction of RAt genes resulted in a wide plant
height range. (39 - 125 cm; C.V. = 32 %) while the fluctuation in yield was
relatively lower (C.V. = 13 %), particularly within the sets of Rht lines.

t-ha™)
Grain ywld
3

79

Q 0 © ) o 0 00 0 20 fem)
Plant height

1. Grain yields of Maridnd Rh1, 2, 1+2, 8, 12 and rth (0) lines and Nainari 60 Rht1, 2, 3 and
rht (0) lines in relation to plant height in two year experiments

A higher grain weight per ear was obtained in both sets in 1990, when the stands
were thinner than in 1991. The dwarf, Rht, lines had more ears/m? (372) and
grains/m? (14.5 x 103) in comparison with the tall, rht, lines (300 and 12.1 x 103). .
Similar results were reached in the following year at a relatively lower grain weight
per ear and higher ear number per area (Rht lines: 655 ears/m? and
13.3 x 103 grains/m?; rht lines: 528 ears/m? and 12.9 x 103 grains/m?). But these
experiments with spring wheats, did not demonstrate the positive effect of the Rht
genes on grain number per ear.

The reduction of thousand grain weight proportional to the shortening of stem
length occurred in 1990, but in 1991 the NN lines with Rht1 and Rht2 reached the
higher grain weight than the rht line and, surprisingly, the shortest MG Rht12 line
(39 ¢m) exceeded the tall, rht, line (111 cm) in grain weight. In both years the grain
weight was reduced in the Rhtl Rht2 and the Rht3 dwarfs.

The harvest indexes were relatively heigher in the MG set, in which the short
lines carrying Rht3, Rht12 and Rht1 Rht2 had the higher harvest index than the rht
and the RhtS lines (also slightly higher than the lines with Rht1 and Rht2). In the
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lower yielding NN set, however, the harvest index of Rht3 line was not higher.
Hoogendoorn etal (1988) found the harvest indexes of short genotypes
(Rht1 Rht2 and Rht3) to be lower in lower yielding environments.

II. Plant height, days to heading and yield, and grain quality characters of tall and dwarf
near-isogenic lines and the check varieties (Jara and Sandra) in 1991

Days | Plant N(.)' 1’0(.)0 v?er?glli:t Harvest| Grain mﬂiﬁr Protein Frchein Protein
Genotype| to |height grains gram per | index |yield* | tation PET 1 yield

headin| [em] | P [WEIBM| car | (9] |[ghal]|vohmme| [%] | B%M | jihal)

car | 1gl | o = (me]

Maringa
Rhtl 90 98 27 | 414 | 1.13 | 46.7 | 6.56 | 69 | 15.1 | 6.26 |91
Rhi2 91 | 98 | 23 | 407 | 094 | 463 | 650 | 69 | 156 | 633 |{ ¢y
Rhtl Rh3| 03 | 60 | 24 | 351 | 085 | 488 | 6.55 | 69 | 152 | 534 | .006
Rhi3 92 | 54 | 25 | 388 | 1.01 | 50.4 | 596 | 71 | 159 | 6.16 |(o47
Rht8 092 106 25 | 40.6 | 1.00 | 43.7 | 582 | 65 | 15.6 | 6.33 |98
Rht12 92 39 23 | 435 | 098 | 48.5 | 543 | 67 | 17.7 | 7.68 |(os50
rht 93 111 28 | 41.8 | 1.17 | 425 | 6.21 70 | 163 | 6.81 |1 012
Nainari 60
Rhtl 89 69 14 478 | 0.65 | 40.2 | 4.89 60 16.9 | 8.06 |85
Rhi2 88 | 60 | 13 | 476 | 0.64 | 37.0 | 430 | 63 | 17.3 | 823 | (750
Rhi3 80 | 40 | 12 | 408 | 0.58 | 30.8 | 398 | 60 | 17.2 | 7.01 | 484
rht 88 | 82 | 21 | 432|091 | 404 | 478 | 62 | 169 | 731 |50
Jara 90 | o5 | 30 | 301 [ 153|470 | 702 | 45 | 153 597 |, 0172
Sandra 9] 85 32 | 386 | 1.23 | 52.3 | 7.21 66 | 13.9 1 537 | 00

*LSD 5% =0.623

The effect of Rht genes on SDS sedimentation volumes was not evident. In
protein content there is a difference between the experimental years (higher
in 1991). Reductions of about 1 % protein were found in the Rhtl, the Rht2 and
the MG Rht1 Rht2 genotypes with the exception of the 1991 NN set, in which the
Norin 10 semi-dwarfs had the same, or higher, protein content than the rht line and
they reached the highest protein weight per grain. No evident reductions of protein
content were found in the Rht3 lines. Per grain and area lower protein weights of
these lines in comparison with rht lines were due to a decreased thousand grain

0O
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weight and grain yield. An exceptionally high protein percentage at a high grain
weight was characteristic of the MG Rht12 line, which gave the highest protein
weight per grain in the 1991 MG set.

DISCUSSION

Although both sets of near-isogenic lines were lower yielding than the
Czechoslovak varieties Jara and Sandra, the specific conditions of 1991 favoured
the high performance of Maringéd single and double dwarfs carrying the Norin
10 genes, Rht1 and Rht2. The yield level of these lines was not different from that
of Jara variety while the rht line yielded significantly less than Jara. The shorter
Nainari 60 set of lines, which also included the Norin 10 semi-dwarfs, was however
very low-yielding in 1991. This may be due to the highly reduced plant height and
lower biomass production in a relatively shorter vegetation period (biomass of
Rhtl and Rht2 NN lines was ca. 2 t/ha less than that of the MG lines).
Hoogendoorn et al. (1988) suggested that in order to realize the full
potential yield advantage of the semi-dwarfs, conditions conducive to high biomass
production are required.

Recently Bérner (1991) documented in Central Europe positive effects of
Riul, RIu2, Rt3, Rht1+2 and Rhi2+3 genes on grains/ear in the winter wheat
near-isogenic lines from the Cambridge Laboratory. In this material Kertész
et al. (1991) did not find a clear advantage of Rht1 and Rht2 alleles in Hungary
because the high reduction of grain weight was only partly compensated by an
increase in grain number per ear and tiller number per square meter. In the
examined spring wheat lines the pleiotropic effects of GA insensitive Rht genes
on grain number per ear have not been observed. Similarly like in the trials
conductedby Hoo ge nd o orn etal. (1988), the dwarf lines exceeded the talls
in ear numbers per unit area.

The use of double dwarl spring wheat genotypes appears to be promising also
in Central European breeding programmes. High yields in both years were reached
in the short (70 cm) Maringd line carrying two dwarfing genes, R/l and R/it2. In
the experiments reported by Hoo gendoorn etal. (1988) this line yielded
more than the tall line, and was as yielding as, or higher yielding than the lines
with a single dwarfing gene. In Australia Fischer and Quail (1990)
obtained the highest yields in the Rhtl Rht2 genotypes. These results, however,
differ from those mentioned by Allan (1984), who found that Rht1 Rht2
genolypes had no advantage over the single dwarf lines, and those cited by
Pinthus andLevy (1984), who found the two-gene dwarls to be inferior to
talls in spring wheat. In comparison with single gene (Rirl or Rit2) lines, the
Maringd Rhtl Rht2 line showed a reduced thousand grain weight and in 1991

7
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a very low grain weight per ear, which implies that the higher tillering capacity
was the main advantage of this double dwarf line.

Very short genotypes obtained after the introduction of RAit3 gene do not represent
an adapted breeding material, but under the most favourable growing conditions and
with relatively taller plants, this material may reach grain yields as high as the tall lines.
It was interesting that in the short, Rht3, plants no evident reduction of protein content
was found in comparison with the tall, rht, lines. In the materialsof F 1 i n th a m and
G ale (1983), the Rht3 gene reduced grain protein content by up to 0.8 %. '

ITI. Grain weight and quality characters of the Maringa rth line and the short near-isogenic
lines in 1992

1,000 grain Protein per grain s
Genotype < Protein [%] pers sedimentation
‘ weight [g] [me] volume [ml]
Rhtl Rht2 27.4 13.5 3.70 47
Rhi3 -27.0 14.3 3.86 52
Rhtl2 30.2 15.3 4.62 45
rht 344 13.9 4.78 48

Surprising results concerning grain weight and protein content were obtained for
the Rht12 line. Also in 1992 (Table IIT) the 1000 grain weight of this shortest line
was higher than in the lines with Rht3 and Rht12Rht2. Of the examined lines, the
Rht12 had the highest protein content.

The GA sensitive Rht8 gene caused the Jowest plant height reduction and the grain
yield of MG RAu8 line, though not significantly different from rht line, was lower in
1991 than in the lines carrying Norin 10 genes. Hoogendoorn et al. (1988)
found no direct effects of RS chromosome substitution on yield in any environment.
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V. Sip, M. Skorpik (Vyzkumny dstav rostlinné vyroby, Praha-Ruzyné)
Hodnoceni blizee izogennich linii pSenice jarni s geny kritkostébelnosti

Blizce izogenni linie s geny kritkostébelnosti (Rhf) v odridach pSenice jarni Maringa
(MG - Rhtl, Rht2, Rhel Rht2, Rht3, Rt8, Rht12 a rht) a Nainari 60 (NN - Rhtl, Rht2,
Rhu3 a rhe) byly ziskiny ze CIMMY'T, Mexiko. Ve dvouletych pokusech na stanovisti
Praha-Ruzyn¢ byly slenoviny znaky: vysky rostliny, doba metani, vynos zrna a jeho
slozky, SDS sedimentacni objem a obsah bilkovin (tab. I a II).
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NejniZsi redukci vysky rostlin, zjiStovanou vzhledem k vysokym rht liniim, pisobil
gen RIt8 (4 %), zatimco geny Rht] & Rht2 16 %, Rht]l Rht2 41 %, Rht3 53 % a Rht12
dokonce 65 %. Obr. 1 ukazuje, Ze vyS$3i vynos zrna byl dosaZen pii vySce rostlin
v rozmezi od 70 do 100 cm. Zidna z Rht linii nevykazala ve vynostu zrna vyznamnou -
pozitivni diferenci proti rht liniim, avSak linie MG Rhtl, Rht2 a Rhtl Rht2 byly v roce
1991 vynosnéjsi neZ linie Rht8. NiZSi vynosy zrna, zvl4st€ v sérii NN, mély linie
s genem Rt3. V porovnani s vysokymi rht liniemi vykazovaly linie s geny kratkosté-
belnosti vyssi pocet klasti na plochu a pribliZné stejny pocet zrn na klas. Redukce
hmotnosti 1000 zrn byla konzistentni pro linie Rht1 Rhi2 a Rhi3. U nejkrat3i linie MG
Rht12, s nejniZ$im vynosem zrna v této sérii, byla zjist€éna nizsi redukce hmotnosti
1000 zrn (tab. IIT) neZ u delSich Rht linii. Efekt RAt genti na ukazatel jakosti zrna, SDS
sedimenta¢ni objem a na dobu metdni nebyl evidentni. Linie s geny Rhtl, Rht2 a Rht1
Rht2 vykazovaly vétSinou 1% redukci obsahu bilkovin. Obsah bilkovin v3ak nebyl niZsi
u linii s geny Rht3 a Rht122.

Triticum aestivum L.; pSenice jarni; blizce izogenni linie; geny kritkostébelnosti;
udinky gent na vynos a jakost zrna
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HORDEIN PROTEIN ELECTROPHORESIS IDENTIFICATION
OF TWO-ROWED WINTER BARLEYS FROM TWO-ROWED
SPRING BARLEYS AND MULTI-ROWED WINTER BARLEYS

Ji¥i CERNY, Antonin SASEK 1, Jaroslav SPUNAR ?

University of Agriculture, 165 21 Praha-Suchdol;
TResearch Institute for Crop Production, 161 06 Praha-Ruzyné;
?Research and Breedin g Institute of Cereal Crops, 767 01 KroméFiz, Czech Republic

A set of 31 varieties, new breedings of two-rowed winter barleys was analyzed
by means of starch-gel hordein electrophoresis. The determined hordein
composition of these two-rowed winter barleys was compared with electrophoretic
hordein composition of 35 genotypes (varieties, new breedings) of two-rowed
spring barley. Except the Alraune variety, hordein line A of the Panda variety and
hordein line A of the new breeding KM 1490, the evaluated sets of two-rowed
winter barleys can be identified rapidly and objectively by hordein electrophoresis
from two-rowed spring barleys. Significant genetic affinity of two-rowed winter
and multi-rowed winter barleys was demonstrated by their electrophoretic hordein
composilion.

common barley; two-rowed winter barley: two-rowed spring barley: multi-rowed
winter barley; electrophoresis; hordeins; hordein polymorphism; hordein spectrum
identity

At present the variety spectrum of common barley begins to be enlarged with
two-rowed winter barleys of fodder and food type. The existence of two-rowed
winter barley of fodder type underlies other difficulties related to identification of
seed lots and merchantable brewing spring varieties and fodder winter varieties of
common barley. The current morphological criteria for identification of
multi-rowed winter and two-rowed spring barleys using caryopsis and basal brush
symmetry are not reliable enough.

Identification of two-rowed malting spring varieties from recently introduced
varieties ol two-rowed fodder winter barleys is difficult to implement in a seed
sample by the use of morphological criteria. Hordein protein electrophoresis of
barley grains is a more reliable method of identification of the different varieties
of two-rowed and multi-rowed spring and winter barleys. Catalogues of hordein
electrophoretic spectra of two-rowed spring barleys (S a § ¢ k et al., 1990a) and
multi-rowed winter barleys (S a$ek et al., 1990b) were already prepared and
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published to be used for rapid determination of variety identity and purity from
a seed sample by means of hordein electrophoresis. An electrophoretic analysis of
31 varieties, and/or new breedings, of two-rowed winter barley complements these
catalogues, and facilitates to evaluate possibilities of hordein electrophoresis
differentiation of the different varieties of two-rowed winter and spring barleys,
and/or also of multi-rowed winter barleys.

MATERIAL and METHODS

A setof analyzed two-rowed winter barleys comprised 23 foreign varieties and eight
new breedings, mostly of Czechoslovak origin. Table I shows the characteristics of
evaluated varicties and new breedings. Seed samples for analyses were provided by
the Research and Breeding Institute of Cereal Crops at Kroméfiz. Twenty-five grains
which were individually electrophoretically evaluated for hordein composition were
taken from bulk samples of 100 g for electrophoretic analyses.

Hordein electrophoretic analysis was performed as a partly modified procedure
of vertical electrophoresis in starch-gel columns with Al-lactate buffer at pH 3.1
with two moles of urea per 1 litre buffer (Sozinov,Poperelja, 1978;
Sa§ek,éern§', 1983; Pomorcev etal., 1985).

L. Characteristics of evaluated varieties and new breedings of two-rowed winter barleys

Designation of new | Parental components and brief characteristics of new breeding
breeding, variety variety

Co 80201 x Dorad

Medium carly, harvest two days later than in Danilo. Winterhardiness

1. |KM948 worse than in Borwina, better than in Danilo. Resistance: medium to

mildew, medium to rust, resistant to Rhynchosporium. Growing season

281 days. Very good grain yields

KM 61 x Marinka

Harvest two days later that in Marinka, Marinka heading level.

Winterhardiness worse than in Borwina, better than in Marinka.

Resistance: medium to mildew, medium to rust, resistant to

Rliynchosporium, intermediate to  Helminthosporium. Growing

season 302 days. Very good grain yields

Alraune x Clara

Later, Marinka heading level. Winterhardiness worse than in

Borwina, better than in Marinka. Resistance: medium to mildew,

medium to rust, resistant to Rhynchosporium., intermediate to

Helminthosporium. Growing season 301 days. Very good grain

yields

No.

2. |[KM 1779

3. |KM 1490

12
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Designation of new

Parental components and brief characteristics of new breeding

Na. breeding, variety | variety
V z Co 80201 (Natalie)
Heading and harvest two days earlier than in Marinka.
4. |[KM 799 Winterhardiness worse than in Borwina, better than in Danilo,
Marinka level. Resistance: medium to mildew, medium to rust.
Good grain yields
Co 80201 x Pan .
Heading two days earlier than in Marinka, Marinka harvest level.
5. |[KM914 Winterhardiness worse than in Borwina, better than in Danilo,
Marinka level. Resistance: medium to mildew, medium to rust.
Good yields
(Alpha x SUP 674) x Malta (Cebeco) N
& Viaridis Medium early, growing season 300 days. Winterhardiness worse
' than in Borwina, better than in Danilo. Resistance: high to mildew,
medium to rust. Very good grain yields
(Lochow - Petkus) FRG
7. |Danilo Medium early, growing season 280 days. Bad winterhardiness. | .
Resistance: medium to mildew, medium to rust. Good grain yields
(Gubcow) FRG (GDR)
Barlena (HVW Mcdit.nn earl)f, resistant to lo‘dging. .Wimcrl.mrdincss worse
8. 12739) than in Borwina, better than in Danilo. Resistance: high to
- mildew, medium to rust. Medium-high grain yield, with a high
proportion oflarge grain
SE 1153-67 x Viva (Serasem) F
0. |Marlen Heading five days earlier, harvest four days earlier than in Marinka.
' Winterhardiness worse than in Marinka, Danilo level. Resistance:
medium to low to mildew, medium to low to rust
Igri x Matador (Secobra) F
TR [ Heading two days later than in Danilo, th{ce days earlier than in Marinka.
’ Bad winterhardiness, Danilo level. Resistance: low to mildew, medium
10 rust
(Igri x Alfa) x A 4382 (Serasem) F
i1. | Masianne Farlier, heading six days earlier than in Marinka, harvest five days
carlier thanin Marinka. Winterhardiness better than in Danilo, lower
than in Marinka. Resistance: low to mildew, medium to rust
France Dea x Sonja (Secobra) F
i85, e Heading five days earlier than in Marinka, ripening six days earlier

than in Marinka. Winterhardiness better than in Danilo, worse than
in Marinka. Resistance: lower to mildew, medium to rust
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Table I cont,

No Designation of new |Parental components and brief characteristics of new breeding
| breeding, variety |variety
(Serasem)?
13 Petula Headingeightdaysearlier than in Marinka, ripening five days earlier
[ (S 49 880) thanin Marinka. Winterhardiness worse than in Marinka, better than
in Danilo. Resistance: lower to mildew, medium to rust
(Serasem) F
14 Canette Heading at Marinka level, ripening five days earlier.
" (S 49 439) Winterhardiness worse than in Borwina, Marinka level. Resistance:
lower to mildew, medium to rust
(Cebeco) N
15. | Tamara Heading six days earlier, ripening nine days earlier than in
Marinka. Winterhardiness worse than in Marinka, better than in
Danilo. Resistance: medium to mildew, medium to rust
AC 1911 x Alpha (Ackerman) FRG
16. |Magie Heading three days earlier than in Marinka, maturity at Marinka level.
' Winterhardiness worse than in Marinka, better than in-Danilo.
Resistance: low to mildew, medium to rust
Igri x Mogador (Secobra) F
17. | Clarine Heading three days earlier, maturity two days later than in
Marinka. Winterhardiness worse than in Marinka, a little better
than in Danilo. Resistance: lower to mildew, medium to rust
(B 685 x 2437/16) x 472/3 (Ackerman) FRG
18, | Trixi Heading two days earlier, maturity five days earlier than in Marinka.
Winterhardiness worse than in Marinka. Resistance: medium to
mildew, medium to rust
(Breun) FRG 3
19. | Arizona Heading two days earlier, maturity six days carlier than in
’ Marinka. Winterhardiness worse than in Borwina, Marinka level.
Resistance: medium to mildew, medium to rust
Kary x Gerbel (Desprez) F
20. | Panda Heading one day later, maturity six days later than in Marinka.
- Winterhardiness worse than in Marinka, better than in Danilo.
Resistance: medium to mildew, medium to rust
(Scrasem) F
' B ) Heading six days earlier, maturity two days earlier than in Marinka.
2 araka g . . i . .
Winterhardiness worse than in Danilo. Resistance: medium to
mildew, medium to rust
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N Designation of new |Parental components and brief characteristics of new breeding
® | breeding, variety |variety
(INRA) F
22 |1L.M 868 Heading four days later, maturity one day later than in Marinka.
- Winterhardiness at Marinka level. Resistance: medium to mildew,
medium to rust
(Secobra) F
Miiiics Medium early to later, growing season 302 days. Winterhardiness worse
23, (15669 JHB) than in Borwina, better than in Marinka. Resistance: medium to mildew,
medium to rust, medium to Rhynchosporium, medium to
Helminthosporium. Very good grain yields
24. |Mimosa . ’ . spis b
Very bad winterhardiness, stand frost-killing in winter 1991/1992
(Secobra) F
75, 3883 NH 1 Heading six days earlier, maturity five days earlier than in Marinka.
- Winterhardiness worse than in Marinka, Danilo level. Resistance:
medium to mildew, medium to rust
(Secobra) F
: Medium early, heading one day earlier than in Marinka, maturity at
26. | 18763 MHB Marinka level. Very bad winterhardiness. Resistance: medium to
mildew, medium to rust
(Secobra) F
27 | Mossar Heading six days earlier, maturity seven days earlier than in
’ o Marinka. Winterhardiness worse than in Marinka, Danilo level.
Resistance: medium to mildew, medium to rust
(Momont Hennette) F
28, | Emeraude Heading five days earlier, maturity four days earlier than in Marinka.
Winterhardiness worse than in Marinka, Danilo level. Resistance:
medium to mildew, medium to rust
(Alpha x Cyclon) x (Sonja x Maris Troja) (Secobra) F
a9 | Maisine Heading one day later, maturity four days earlier than in Marinka.
- Winterhardiness worse than in Marinka, Danilo level. Resistance:
medium to mildew, medium to rust
(Bayer, Pflanzenzuchtges.) FRG
30. | Pamir Heading two days earlier, maturity nine days earlier than in Marinka.
Winterhardiness worse than in Borwina, Marinka level. Resistance:
medium to mildew, medium to rust
(Saaten-Ring, Pfeuffer von Rumker) FRG
31 | Atesiine Medium early, two days earlier than Marinka. Winterhardiness
worse than in Borwina, worse than in Marinka, better than in Danilo.
Resistance: medium to mildew, medium to rust
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The different hordein zones were characterized by their relative electrophoretic
mobility (REM) and by intensity of their coloration. A gliadin zone with REM
55.00 was used as a reference zone. To manifest this gliadin zone, a mixture of one
barley grain and one wheat grain, Mironovskaya 808 variety, was analyzed
electrophoretically. The intensity of electrophoretic hordein zone coloration was

evaluated subjectively by means of a five-point scale (1 — trace manifestation,
5 —maximum coloration intensity).

Hordein allelic blocks of zones were singled out from the electrophoretic hordein
spectrum, and identified according to the published catalogue of allelic hordein
blocks (Sa§ek etal., 1990a, b).

RESULTS and DISCUSSION

Table IT shows the results of electrophoretic analysis of hordeins of the varieties
and new breedings of two-rowed winter barleys. Allelic hordein blocks,
determined by genes HrdA, HrdB, HrdF, were identified. No minority hordein
components of C, D, E and G hordeins were determined in the evaluated set of
two-rowed winter barleys, except the presence of D hordein in the Magie variety.

Of the total number of 31 evaluated varieties, and/or new breedings, of
two-rowed winter barleys, 24 genotypes were homogeneous as to their hordein
composition, they contain a single hordein line, that means they are varieties of
pure-line type. Seven varieties and new breedings comprise two hordein different
lines, and/or a higher number of hordein lines; they are hordein heterogeneous ones
and represent varieties of population type.

Table II shows all singled out hordein lines of the analyzed varieties and new
breedings. The varicties and new breedings determined as hordein heterogeneous
contain one major and one minor line (Baraka, Panda, Trixi, 18763 MHB new
breeding), one major and two minor lines (Barlena), or one major and three minor
lines (KM 1490 new breeding). Extremely high heterogeneity of hordein
composition was observed in the KM 948 new breeding, comprising two major
lines and two minor lines, and also containing a significant proportion of
heterozygotes in hordein genes. The Clarine and Monaco varieties also manifest
rather high heterozygosity in hordein genes.

For identilication of hordein heterogeneous varieties by means of hordein
electrophoresis it is necessary to know not only standard electrophoretic hordein
spectra, and/or from them singled out sets of allelic hordein blocks, but also the
frequencies of the different hordein lines presence. In regard of the lower number
of 25 analyzed grains, the determined frequencies of the presence of hordein lines of
varieties — populations in two-rowed winter barleys must be taken as preliminary.

16



Genet. a Slecht., 29, 1993 (1) : 11-25

I1. Sets of singled out allelic hordein blocks of evaluated varieties and new breedings of
two-rowed winter barleys

Number Varicly: Line Percerfiage HRD allelic blocks
new breeding A B F CDEG
1 Alraune A 100.0 21 25 1
2 Arizona A 100.0 3 N1 1
3  |Barlena A 85.8 21 3 2
4 B 7.1 21 N1 1
5 (& 7.1 23 N1 1
6 Baraka A 93.3 2 N3 1
7 B 6.7 3 N1 1
8 Canette A 100.0 2 N1 1
9 Clarine A 95.8 3 N1 1
heteroz. 42
10 |Danilo A 100.0 3 8 2
11 |Emecrando A 100.0 25 N1 1
12 Flamenco A 100.0 3 N1 1
13 KM 799 A 100.0 12 3 2
14 KM914 A 100.0 12 3 2
15 KM 948 A 50.0 12 3 2
16 B 29.1 3 N1 1
17 C 12.5 12 N1 1
18 D 42 3 3 2
heteroz. | 4.2
19 KM 1490 A 83.3 21 25 1
20 B 4.2 23 N1 1
21 ¢ 8.3 3 N1 1
22 D 42 3 3 2
23 KM 1779 A 100.0 3 3 2
24 .M 868 A 100.0 3 N1 1
25 |Magic A 100.0 2 3 2 (D)
26 Monaco A 923 3 (8) 2
27 Marianne A 100.0 12 19 1
heteroz. 7.7
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Variety, HRD allelic blocks

Number new breeding Line Percentage m > = Py
28  |Marinka A 100.0 3 3 2
29 Marlen A 100.0 3 N1 1
30 [Meluzine A 100.0 3 N1 1
31 Mimoza A 100.0 3 29 3
32  |Mossar A 100.0 3 29 3
33 |Pamir A 100.0 3 N1 1
34  |Panda A 90.9 2 17 3
35 B 9.1 23 N1 1
36  |Pastorale A 100.0 3 N1 1
37  |Petula A 100.0 2 N1 1
38 Tamara A 100.0 3 19 1
39 | Trixi A 90.9 3 N1 |
40 B 9.1 3 19 1
41 18 763 MHB A 90.0 2 N1 1
42 B 10.0 23 N1 1
43 [3883 UMI A 100.0 3 N1 1

() = allelic hordein blocks modified in coloration intensity

Table 11T reviews a comparison of the manifested hordein allelic blocks in the
evaluated set of two-rowed winter barleys with the hordein allelic blocks in
two-rowed spring and multi-rowed winter barleys determined uptonow (Sa S e k
etal., 1990a, b).

Allelic blocks HRD — A-25 and HRD - B-29, which are not present in the

registered assortment of two-rowed spring barley varieties, were identified in the
analyzed set of two-rowed winter barleys. But the HRD — B-29 block was

manifested in the hordein spectrum of the SK 2777-11 new breeding of two-rowed
spring barley, that means in the Jubilant variety, and in the hordein lines of the new
breedings SK 3062-5-85-B and SK 3062-5-85-C, as well as in the hordein line of
the new breeding ST-158-B). Table IV shows the characteristics of HRD - A-25,
a newly identified block.

The allelic hordein block HRD - B-N1, similar to the HRD - B-5 blocks, was
already recorded and described (S a § e k et al., 1990b).

18
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ITI. A review of the determined HRD allelic blocks of two-rowed winter, two-rowed spring
and multi-rowed winter barleys

Hordein proteins
HRD-A HRD-B HRD-F
a b c a b c a b c
N1 N1 N1 0
N2 N2 1 1 1
2 2 2 N3 2 2 2
3 3 3 3 3 3
4 7
12 12 8 8 8
14 17" 11
18 18 17 17
21 21 21 19 19
23 23 23 21 21
25 25 25 25
32 32 25"
29 29
45
47
52

1) Hordein minority components C, D, E, G are not presented

2) Electrophoretically evaluated in total:
a) two-rowed spring barleys — 35 varicties and new breedings (S a e k etal., 1990a)
b) two-rowed winter barleys — 31 varieties and new breedings
¢) multi-rowed winter barleys — 34 varieties and new breedings (S a § e k et al., 1990b)

A comparison of identity indexes of the standard hordein allelic blocks shown
in Table V documents the almost identical genetic affinity of all three forms of
common barley evaluated up to now electrophoretically, that means of two-rowed
spring, two-rowed winter and multi-rowed winter barleys (Table V). It may be
stated that so called B hordeins, and/or determinant genes, exhibit the lowest rate
of identity and in this way they are more useful for the identification of the
genotypes of all three mentioned morphological and developmental types of
common barley.
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I'V. Characteristics of singled out allelic hordein blocks of evaluated wvarieties and new
breedings of two-rowed winter barleys

all:{l(i’zdbcll:ck Relative electrophoretic mobility (REM) and coloration intensity of the zones ()
A-2 28.0(4) - 29.5(2-3) - 31.0(5) - 35.0(4) - 39.0(5)

A-3 23.5(4) - 27.0(2) - 30.0(4) - 31.0(5) - 34.0(1) - 36.0(0.5) - 37.5(5) - 42.0(5)
A-12 27.0(3) - 31.0(5) - 34.0(5) - 35.0(5)

A-21 25.0(2) - 27.0(3) - 30.0(4) - 31.0(5) - 34.5(5) - 36.0(1) - 39.5(2)

A-23 27.0(3) - 31.0(4) - 32.0(5) - 35.5(5) - 40.0(4) - 41.0(5)

A-25 23.5(2) - 27.5(2) - 30.5(5) - 31.5(5) - 34.0(1) -37.0(5) - 40.0(5) - 42.5(5)
B-3 62.0(1) - 66.0(3) - 69.5(4) - 70.0(5)

B-S 62.0(1) - 66.0(3) - 69.5(4) - 70.0(5) - 85.0(3)

B-17 60.5(4) - 61.5(4) - 67.5(1) - 69.5(2) - 72.5(3) - 79.5(2) - 86.5(4)

B-19 58.0(2) - 62.0(5) - 66.5(3) - 67.5(2) - 71.5(2) - 75.0(2)

B-25 58.5(4) - 62.0(4) - 64.5(1) - 67.0(1) - 70.5(3) - 75.5(2) - 79.5(2) - 82.5(3)
B-29 60.5(4) - 61.5(4) - 68.0(3) - 74.0(3) - 83.0(3) - 86.0(2)

B-N1 62.0(2) - 63.5(3) -67.5(2) - 69.0(4) - 71.0(1) - 73.5(2) - 74.5(2) - 78.5(2)
3-N3 60.5(5) - 63.0(1) - 66.0(1) - 68.0(2) - 73.5(3) - 77.0(1) - 82.0(2-3)

F-1 86.0(4)

F-2 38.0(4)

F-3 90.0(3-4)

D-1 41.0(2)

V. Identity indexes of standard hordein allelic blocks of two-rowed winter, two-rowed spring
and multi-rowed winter barleys

HRD locus Barley form Identity indexes
two-rowed spring barley | multi-rowed winter barley
HRD-A two-rowed winter barley 36.36 40.00
two-rowed spring barley 38.46
2 i ; ).
HRD-B WO rowed winter barley 33.33 40.00
two-rowed spring barley 20.00
-rowed winter barle 75.0 66.66
HRD-F two-rowed winter barley
two-rowed spring barley 50.00
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Specificity of electrophoretic spectra, and/or of singled out allelic hordein
blocks, corresponding to the specificity of varieties and new breedings, underlies
the reliable identification of the varieties and new breedings of two-rowed
winterbarley by means of hordein electrophoresis, or by means of allelic hordein
blocks.

VI. The classes of hordein electrophoretic spectra of varieties and new breedings and their
hordein lines in two-rowed winter barleys

HRD Standard sets of allelic . ) o
spectru HRD blocks Varieties, new breedings, hordein lines
Elas;,:] of evaluated two-rowed winter barleys

A B F DEG
N1 1 Canette, Petula, 18763 MHB-A

L.

o

. Arizona, Baraka-B, Clarine, Flamenco,
II. 3 N1 1 KM 948-B, KM 1490-C, LM 858, Marlen,
Melusine, Pamir, Pastorale, Trixi-A, 3883 VM1

111 3 8 2 Danilo, Monaco
IV. 3 3 2 KM 948-D, KM 1490-D, KM 1779, Marinka
V. 3 29 3 | Mimosa, Mossar
VI 3 19 1 Tamara, Trixi-B
VIL 12 3 2 KM 799, KM 914, KM 948-A
VIIIL 21 25 1 Alraune, KM 1490-A
IX. 23 N1 1 Bardena-C, KM 1490-B, Panda-B, 18763 MI IB-B
varielies, new breedings and their | Barlena-A, Barlena-B, Baraka-A,
X. HRD lines with specific, unique | Emerande, KM 948-C, Magie,

HRD spectra Marianne, Panda-A

For the purposes of identification, the evaluated varieties and new breedings of
two-rowed winter barleys, and/or their hordein lines, were arranged in the classes
of hordein spectrum identity, illustrated by sets of hordein allelic blocks. Table VI
shows these classes of hordein spectrum identity in two-rowed winter barleys.
Identification of two-rowed fodder winter barleys and two-rowed malting spring
barleys is obviously of highest importance. Table VII shows a comparison of the
classes of hordein spectrum identity for these two groups of two-rowed barleys; it
can be seen that it is possible to identify the evaluated two-rowed winter barleys
by means of starch-gel hordein electrophoresis from the formerly evaluated set of
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17 registered varieties of two-rowed malting spring barley (S a § e k etal., 1990a)
and from the set of the analyzed 18 new breedings of two-rowed malting spring
barley. Only the Alraune variety and the hordein lines KM 1490-A, and/or Panda
A, cannot be identified by their hordein electrophoretic spectra from the two-rowed
spring varieties Jaspis and Orbit and from the new breeding SL.-3081-8-85, and/or
from the Malvaz variety and hordein lines of the two-rowed sprmg barley new
breedings KM 974-A and KM-BR-G-1114-B.

VIL Inclusion of varieties, new breedings of two-rowed winter barleys and their hordein lmes
in the classes of hordein spectrum identity of two-rowed spring barleys

Clos oD s of | S5 eT I RD ks Vo v v
twostawed spring barley A B F DEG | two-rowed winter barleys
1. Bonus type 2 25 1 - -
11 Jaspis type 21 25 1 - Alraune, KM 1490-A
V. Krystal type 32 21 0
V. Karat type 2 47 1 E 2
VI Perun type A 2 47 1 - -
VIL Fatran type 12 21 1 G -
L. Horal 12 21 1 - -
Jarek 2 19 1 -
Kredit-A 2 47 1 E -
Kredit-B 18 21 1 - - 9
Malvaz 2 17 3 - Panda-A
KM 974-A 2 17 3 - -
KM-BR-G 1114 2 17’ 3 - -
Profit-B /- 25° 1 - -
Rubin-A 4 45 3 - -
Rubin-B 12 45 3 - -
Zenit-C 2 47 1 D, E, -

Relations between the electrophoretic hordein spectra of two-rowed winter
barleys and multi-rowed winter barleys are evaluated in Table VIII (Sa§ek et
al., 1990b). The identical hordein spectra, determined in formerly analyzed
multi-rowed winter barleys, were observed in 34 hordein genotypes (varieties,
lines) in total [rom the 43 evaluated varieties, new breedings and their hordein lines
of evaluated two-rowed winter barleys. The high percentage of identical hordein
spectra of two-rowed and multi-rowed winter barleys, varieties and new breedings,
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documents important genetic affinity of the mentioned two morphological types
of winter barley in comparison with the varieties and new breedings of malting
spring barleys.

VIIL Inclusion of varieties, new breedings of two-rowed winter barleys and their hordein lines
in the classes of hordein spectrum identity in multi-rowed winter barleys

Clissnl HRD specta of Sets of allelic HRD blocks ;/arcijet.ie? newfbreeldingz,
multi-rowed winter barley A B F C G VS S DL EVAIECE
_ two-rowed winter barleys

I. Borwina 14 3 2 0 0,
KM 948-D, KM 1490-D,

I1. Erfa 3 3 2 0 |0 KM-1779, Marinka

I11. Sigra 3 N1 |1 0 0 Arizona, Baraka-B, Clarine-
A, Flamenco, KM 948-B, KM
1490-C, LM 868, Marlen,
Melusine, Pamir, Pastorale,
Trixi, 3883 UM1

S - 3 8 2 0 0 |Danilo, Monaco

(two-rowed winter barley)

V. 21 3 2 0 0 |Barlena-A

VI ‘ 3 | NL| 1 1 | o,

VII. 14 | N1 1 0 0,,

VIIL 2 3 2 0 0,,

IX. 32 | 2 1 0 0,

X. 2 21 1 0 0,
Canette, Petula

7 ’ ’
- 2N 00 igz63MHB-A
XIIL 3 21 1 0 1,

The published catalogues of hordein spectra of Czechoslovak registered varieties
of malting spring barleys (S a § e k etal., 1990a), new breedings of malting spring
barleys and of registered varieties and new breedings of multi-rowed winter
barleys (Sas$ek et al, 1990b) demonstrate the effectiveness of identification
and differentiation of two-rowed malting spring barleys from multi-rowed fodder
winter barleys by means of starch-gel hordein electrophoresis. In addition, an
advantage of the procedure of starch-gel hordein electrophoresis is the genetic
interpretation of obtained electrophoretic spectra in form of sets of allelic hordein
blocks of zones, that means of the products of complex hordein loci, and/or of their
different allelic modifications.
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Except the Alraune variety and hordein line A of the KM 1495 new breeding
and line A of the Panda variety, the results following from the above-mentioned
electrophoretic analysis of hordeins of two-rowed winter barleys confirm that
starch-gel hordein electrophoresis is a rapid and objective method of identification
of two-rowed malting spring barleys from two-rowed and multi-rowed fodder
winter barleys.
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Rozlideni dvouradych ozimych jeément od dvouradych jarnich je¢menti
a viceradych ozimych je¢menti pomoci eletroforézy hordeinovych bilkovin

V soucasné dob¢ dochézi k rozsiteni odridové skladby je¢mene setého o odridy
dvouradého ozimého jeCmene krmného i potravindrského sméru. Rozliseni ddvek osiv
a merkantilu odriid dvoufadych ozimych jement krmného typu a dvoufadych jarnich
jecment sladarského typu pomoci nékterych morfologickych znakl je znacné obtiZné
fadych i vicefadych je¢meni se jevi elektroforéza hordeinovych bilkovin.

Pomoci elektroforézy hordeint ve $krobovém gelu byl analyzovén soubor 31 odrid,
novych Slechténi dvoufadych ozimych je¢ment. Zji§ténd skladba hordeinl téchto
dvouradych ozimych je¢mend byla porovndvina s elektroforetickou skladbou hordeint
35 genolypi (odriid, novych Slechténi) dvouradého jeCmene jarniho a 34 genotypy
vicefadych ozimych je¢men.
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Elektroforetickd analyza hordeint byla uskute¢néna modifikovanym postupem verti-
kalni elektroforézy ve sloupcich Skrobového gelu s Al-laktitovym pufrem o pH 3,1
s 2 moly mocoviny na 1 | pufru.

Alelické hordienové bloky zén byly vyclenény z elektroforetickych spekter hordeint
podle publikovaného katalogu hordeinovych blokd.

Bylo zjisténo, Ze s vyjimkou odridy Alraune, hordeinové linie A odridy Panda
a hordeinové linie A nového Slechténi KM 1490 Ize rychle a objektivné vertikaln{
elektroforézou hordeinti ve Skrobovém gelu rozlisit hodnocené soubory odriid a novych
Slechténi ozimych dvoufadych jeCment a jarnich dvoufadych je¢mend.

Pomoci elektroforetické skladby hordeini byla prokdzdna vyznamnéjsi genetickd
blizkost ozimych dvoufadych a ozimych vicetadych jeCmeni, neZ je vztah mezi ozimymi
dvouradymi a jarnimi dvoufadymi jeCmeny.

Pro potrebu rychlé a objektivni identifikace hodnocenych odriid a novych $lechténi
dvoufadych ozimych je¢ment pomoci elektroforézy hordeind byl vypracovin katalog
vzorovych elektroforetickych hordeinovych spekter, resp. katalog vzorovych soubord
alelickych hordeinovych blokd hodnocenych odriid a novych $lechténi dvouradého
ozim¢ho je¢mene. Tento katalog dopliiuje publikované katalogy hordeinovych spekter
a alelickych hordeinovych blokt odriid dvouradych jarnich a vicefadych ozimych
jecmend.

jecmen sety; je¢men dvourady ozimy; jemen dvoufady jarni; jeCmen ozimy vicefady;
elektroforéza; hordeiny; hordeinovy polymorfismus; identita hordeinovych spekter
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ISOENZYMES FROM PEA (PISUM) LEAVES
AND THEIR USE IN CULTIVAR IDENTIFICATION

Miroslav SUSKA

Research Institute of Technical Crops and Legumes, 787 01 Sumperk-Temenice,
Czech Republic

Twenty-five pea (Pisum) cultivars were analysed by electrophoretic separation on
homogeneous polyacrylamide gels. Four enzyme systems were investigated:
esterase, aspartate aminotransferase, acid phosphatase and shikimate
dehydrogenase. The analysed cultivars were distributed to 22 individuals or groups
with different isoenzyme patterns. In case the cultivars are to be distinguished
within these groups, it is necessary to combine isoenzyme analyses with
electrophoretic patterns of seed proteins. In addition to applications to cultivar
identilication, the described method is suitable in breeding, seeds marketing and
in the other fields of agriculture.

pea (Pisum); isoenzymes; cultivar identification: electrophoresis

Electrophoresis is at present a very frequently applied technique of cultivar
characterisation, particularly in cereals. A number of papers described a possibility of
cultivar identification by seed protein electrophoresis (Coo ke, 1984; Wrigley,
M ¢ Causlan d,1977). These methods were found as very suitable but in some cases
they are not able to distinguish all the cultivars examined. It is thercfore advantageous
to combine analyses of seed proteins with isoenzyme systems analyses.

With regard to pea, possibilities of electrophoretic cultivar identification were
studied by analyses of seed proteins on polyacrylamide gel in the presence of
sodium dodecylsulphate (SDS-PAGE) (Co o ke, 1983; Przyb y s ka, 1986;
Tarakovskaja, 1987; Suska, Stejskal, 1992) and by isoelectric
focusing (IEF) (Cooke, Draper, 1983; Przybylska, 1986).
Isoenzyme sets were investigated. For these purposes pea roots M atthe ws,
Williams, 1972; Przybylska, 1986), lcaves (Przybylska, 1986;
Swiecicki, Wolko, 1987) and seeds (Przybylska, 1986;
Murray, Ayre, 1987) were analysed. Variability, but enabling cultivar
identification, was found in some cultivars.
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MATERIALS and METHODS

Seeds of 25 pea cultivars were obtained from the genotype collection of the
Research Institute of Technical Crops and Legumes at Sumperk-Temenice. The
plants were grown in a greenhouse. The following cultivars were analysed:
1. Bohatyr, 2. Tyrkys, 3. Jundk, 4. Dukdt, 5. Solara, 6. Smaragd, 7. Ramir, 8. Progolt,
9. Ascona, 10. Titan, 11. Dippes Gelbe Viktoria, 12. Countess, 13. Triumph,
14. Schobi, 15. Helka, 16. Romeo, 17. Olivin, 18. Trim, 19. HS 43205, 20. LU 57, 21.
HM 1743, 22. Arvika, 23. Algera, 24. Ina, 25. Tyla [1 - 18 were Pisum sativum L.,
19 - 21 were new genotypes of Pisum sativum L., 22 - 25 were Pisum sativum L.subsp.
sativum convar. speciosum (Dierb.)].

Twice recrystallized acrylamide (Serva, FRG) was used for electrophoretic
analyses, the substrates for enzyme activity stainings were purchased from Sigma
(U.S.A.). All other chemicals were of p.a. purity. The deionised water was used
for preparing solutions. Electrophoreses were carricd out on the mini-vertical unit
Midget with power supply 2197 (Pharmacia LKB, Sweden).

Sample preparation — Leaves from the 3rd - 4th node were crushed and extracted
with 0,1M TRIS-HCl buffer pH 7.5 for 1 hat4 °C. The ratio of the leaves to the extracting
buffer (w/v) was 1:2. The samples were centrifuged for five minutes at 12,000 rpm at
4 °C and mixed with a solution of 0.05 gbromophenol blue in 1 ml of 50 % glycerol in
water. The ratio of the extracts to the bromophenol blue solution was 2:1.

Electrophoresis — Electrophoretic analyses were carried out in homogeneous
gels with acrylamide concentration 7.5 %, containing 0.375M TRIS-HCI buffer,
pH 8.8. Stacking gel contained 5 % of acrylamide and 0.125M TRIS-HCI buffer,
pH 6.8. The gels were polymerized by adding N,N,N',N'-tetramethylethylenediammine
(TEMED) and ammonium persulphate. The electrode buffer was TRIS-glycine
bulfer, containing 0,025M TRIS and 0.192M glycine, pH 8.3. Five microlitres of
extracts were loaded into the wells of the stacking gel. Electrophoreses were run
at a constant current 10 mA/gel and 10 °C until tracking dye (bromophenol blue)
had reached the bottom of the gel.

Staining — These cnzyme systems were investigated: EST (esterase -
E.C.3.1.1.2), AAT (aspartate aminotransferase - E.C.2.6.1.1), ACP (acid
phosphatase - E.C.3.1.3.2) and SDH (shikimate dehydrogenase - E.C.1.1.1.25). |
The staining methods for detecting the enzyme activity were identical as described
by Tanksley, Orton (1983),orslightly modified.
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RESULTS

Esterase — Two variant zones, EST-1 and EST-2, were detected (Fig. 1a). Five
clectrophoretic variants were distinguished in the slower zone (EST-2), two variants
in the faster zone (EST-1).

Aspartate aminotransferase — As Fig. 1b shows, two independent zones of
enzyme activity were also detected on electrophoregrams stained for AAT, AAT-1 and
AAT-2. Whilst zone AAT-2 exhibits no variation in the studied range of cultivars, two
variants are observed in zone AAT-2.

EST-1 EST-2
AAT-2
T-1
a Q c e b
a) EST b) AAT
ACP-1 ACP-2
a b ¢ a a b
c) ACP d)SDH

1. Variation in the electrophoretic patterns of EST, AAT, ACP and SDII

Acid phosphatase —Two zones of enzyme activity, ACP-1 and ACP-2, were observed.
Zone ACP-1 exhibits three electrophoretic variants, zone ACP-2 two variants (Fig. 1c).

Shikimate dehydrogenase — A single variant zone of SDH was detected in pea
leaves. In this zone, two different electrophoretic variants were observed (Fig. 1d).

DISCUSSION

The results presented above indicate that it is possible to use electrophoretic
analyses of isoenzyme systems for cultivar identification. As Fig. 1, 2 and Table |
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show, the analysed range of 25 pea cultivars can be distributed to 22 individualsl.
Distribution of EST, AAT, ACP and SHD patterns in 25 investigated pea
cultivarsor groups by the electrophoretic patterns of esterase, aspartate
aminotransferase, acid phosphatase and shikimate dehydrogenase. Only one
doublet of the cultivars Smaragd, Romeo and one triplet of the cultivars Tyrkys,
Olivin, Tyla gave the same isoenzyme patterns. [Tyla is the Pisum sativum L.
subsp. sativum convar. speciosum (Dierb.), the others are Pisum sativum L.|

L. Distribution of EST, AAT, ACP and SHD partterns in 25 investigated pea cultivars

Cultivar EST-1 EST-2 ACP-1 ACP-2 AAT-1 SDH
| a a b a a a
2 a a a a a a
3 b b a b a a
4 b a b a a a
5 b ¢ a b a b
6 b a a a a b
7 a d b a a a
S a a c a a a
9 b e a a a b
10 b a a b a b
11 a b b a a b
12 b a b b a a
13 a e a a a a
14 b a a a a a
15 a b b a b a
16 b a a a a b
17 a a a a a a
18 a a a a a b
19 a c a b a a

20 a b b a a a
21 b a a b a a
22 a a a b a a
23 a ¢ a b a a
24 a b a a a a
25 a a a a a a

Although some papers published previously (Co ok e, 1983; Huss ain, 1988)
show electrophoretic discrimination in all genotypes tested by them, other authors found
aroups of genotypes with the same electrophoretic patterns (Przy by I's k a, 1986;
Swiccicki, Wolko, 1987; Tarlakovskaja, 1987; Suska,
Stejskal, 1992). In these cases, it is necessary to combine electrophoresis ol sced
proteins with the analyses of suitable isoenzyme systems.
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2. Occurrence of EST, AAT, ACP amd SDH phenotypes

In our previously published paper (Su$ka, Stejskal, 1992), we found two
triplets of the cultivars Bohatyr, Dukdt, Dippes Gelbe Viktoria, and Solara, Progolt,
Ascona, which were not distinguished by the used method - electrophoresis of pea seed
proteins on polyacrylamide gels with an exponential gradient of acrylamide
concentration in the presence of sodium dodecylsulphate. All these cultivars can be
easily distinguished by the isoenzyme electrophoretic analysis described above.
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Isoenzymy listd hrachu (Pisum) a jejich vyuziti pri identifikaci odrtd

Dvacetpét odrid hrachu (Pisum) véetné pelusek a novoslechténi bylo analyzovino
clektroforézou na homogennim polyakrylamidovém gelu s koncentraci akrylamidu
7,5 %. Byly detekoviny isoenzymové soubory esterasy (EST, E.C.3.1.1.2), aspartat
aminotranslerasy (AAT, E.C.2.6.1.1), kyselé fosfatasy (ACP, E.C.3.1.3.2) a Sikimat
dehydrogenasy (SDH, E.C.1.1.1.25). V pfipadé EST, AAT a ACP byly nalezeny dvé
nezivislé zony variability, u SDH jedna zéna variability. Ve zkouseném souboru odrid byly
identilikoviny dva fenotypy EST-1, pét fenotypt EST-2, dva fenotypy AAT-2, tii fenotypy
ACP-1, dva fenotypy ACP-2 adva fenotypy SDH (obr. 1aaz 1d). Tyto odriidy byly analyzou
uvedenych Clyr soubora isoenzymﬁ rozdéleny do 22 skupin nebo individui (tab. I a obr. 2),
pouze u dvojice odrid Smaragd, Romeo a trojice Tyrkys, Olivin, Tyla (Tyla - Pisum sativum
L. subsp. sativum convar. speciosum (Dierb.), Smaragd, Romeo, Tyrkys, Olivin - Pisum
sativum 1..) byla zjiSténa shodnd isoenzymova speklra.

32



Genet. a Slecht., 29, 1993 (1): 27-33

Zvysledkt je zfejmé, Ze popsana metoda je pouZitelna pro identifikaci odriid hrachu.
V pripadé nékterych odrid je vSak nutné kombinovat tuto metodu s analyzou
semennych proteint, pfipadné s analyzou jinych souborl isoenzymi nebo isoenzymi
jinych vegetativnich organd hrachu. Uvedend metoda je kromé identifikace odrid
aplikovatelnd i pfi kontrole hybridizaéniho programu, odridové homogenity a v dalSich
oblastech.

hrich (Pisumy;, izoenzymy; identifikace odrud; elektroforéza
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Katalog ,,Genealogy and Gene Allels Identified in 31 000 Cultivars
and Lines of Wheat**

S. P. Martynov, T. V. Dobrotvorskaya, Z. Stehno, L. Dotlacil, I. Faberovd, V. Holubec

Genetické zdroje rostlin pfedstavuji nenahraditelny zdroj geni a genovych komple-
xt, ktery je povaZovin za zikladni pfedpoklad dalsiho zlepSovani kulturnich rostlin
Slechtitelskou Cinnosti. Jejich efektivni vyuZivéni je pfimo zavislé na mnoZstvi informa-
ci, které jsou o pfipadnych rodicovskych forméach k dispozici, a to pfedev§im informaci
s vysokou vypovédni hodnotou. Z tohoto hlediska ocefiuji Slechtitelé predeviim udaje
o identifikovanych genech, které podmifiuji vyznamné znaky a informace o genealogii
odrudy ¢i linie.

Tyto informace byly rozhodujicim kritériem pfi vybéru odrid a linii pSenice pii jejich
zafazovani do katalogu ,Genealogy and Gene Allels Identified in 31 000 Cultivars and
Lines of Wheat*. Kazdy ze zafazenych genetickych zdroji obsahuje informaci alespoi
v jednom z téchto ddaji. Oba vySe zminéné udaje jsou doplnény odkazem na literdrni
zdroj, ze kterého byla informace ziskdna. Celkem je v katalogu citovino 841 literdrnich
pramenu,

Ndzvy odrid a linii jsou uvedeny v abecednim pofadi a doplnény o vyskytujici se
synonyma. Dile je v katalogu uvedeno katalogové Cislo genetického zdroje ve
vyznamnych kolekcich ve svété. DalSimi uvddénymi charakteristikami jsou botanicky
druh a varieta, lyp vegetace, stit a lokalita pavodu, status (odrida, linic .....) a rok
povoleni ¢i registrace.

K vytvoreni katalogu byly vyuZity informace z publikovanych dil¢ich katalog,
nirodnich databazi pSenice, odbornych publikaci, listin povolenych odrid, listin dopo-
ruc¢enych odrid, katalogd Slechtitelskych firem i osobnich sdéleni.

Autorsky kolektiv bude ddle pokracovat v aktualizaci ziskanych informaci a katalog
periodicky dopliiovat formou dodatk.

Katalog byl vydin ve dvou na sebe navazuju’cfch svazcich o celkovém rozsahu
1311 stran. Vzhledem k ndkladtim spojenym s tiskem a vazbou, byla jeho cena stano-
vena na 2300,- K&. Katalog miize byt objednin na kontaktni adrese:

Ing. Zdenék Stehno,CSc,
Wizkumny iistav rostlinné vyroby, Druovska 507,
161 06 Praha 6-Ruzyné
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VYKONNOST SYNTETIKOV z RODINNEHQ POLYCROSSU
A TOPCROSSU PRI DATELINE LUCNE]

Martin UZIK

Vyskumny tstav rastlinnej vyroby, 921 68 PieStany

Z 18 diploidnych odréd pochddzajicich z 10 krajin sveta sme vybrali
50 rastlin, ktorych potomstvo sme zaradili do polycrossu rodin (Rx)
a topcrossu (Tx) (tester odroda Start). Potomstvd z oboch testov sme
vyhodnotili v spone a z topcrossu tieZ v riadkove;j kultire. V kazdom pokuse
sme vybrali $tyri rodiny s najvysSou trodou (+) a Styri rodiny s najniZSou
irodou (-), z ktorych sme vytvorili genotypové syntetiky (G), ked’sme pouzili
osivo zo $koliek polycrosssu a topcrossu a fenotypové (P), ked sme pouZili
osivo zo skiiSok potomstiev. Po jednej generdcii syntézy sme syntetiky G,
P" a hromadné syntetiky (z alikvotného mnoZstva vsetkych rastlin
z polycrosssu HSRx-1 a topcrossu HSTx-1 a zo skdSok potomstiev HSRx-2
a HSTx-2) zaradili do skiSok vykonu na drodu hmoty a semena. Rodiny
z toperossu mali vy$§iu drodu semena neZ z polycrossu. Zdpornd selekcia bola
UcinnejSia ako pozitivna. Fenotypové syntetiky mali neocakdvane vysSiu
trodu hmoty a semena nez ich genotypové analégy. VysSiu trodu Syn P nez
Syn G generdcie syntetikov vysvetlujeme tlakom prirodnej selekcie (vritane
konkurencie pri vyseve do riadkov pri syntéze P) na populdciu neadapto-
vanych rodin pripadne rekombinovanych). Hromadné syntetiky z kompo-
nentov z druhej generdcie boli rovnako trodné ako syntetiky z pozitivnej
selekcie, ¢o naznacuje vysoki efektivnost prirodnej selekcie.

datelina lic¢na;polycross; topeross; obojsmernd selekcia; syntetiky

Pri §lachteni viacro¢nych krmovin pouzivaji sa rézne metddy, pricom tvorba
syntetickych odrdd patri medzi najperspektivnejSie (Chloup ek, 1986). Pri
dateline Iicnej sd ako syntetické odrody deklarované odrody z Franciizska
(Anonym, 1975), aviak i v poslednej dobe povolené odrody v CSFR boli
vyslachtené individudlnou alebo hromadnou selekciou (A n ony m, 1992). Pri
sclekeii klasickych syntetickych odréd ndrocnou etapou je klonovd Skolka
hromadného krizenia a udrzovanie klonov az do skoncenia skiiSok potomstva, ¢o
brini SirSiemu pouZzitiu tejto metddy. Postup sa dd zjednodusif ked’, ako kompo-
nenty pre syntetiky sa pouzijd rodiny alebo S1linie (R 0 d, 1974;Butenko et
al., 1977). Na stanovenie vieobecnej kombina¢nej schopnosti mdzu sa pouZit rdézne
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schémy zabezpecujice ndhodné opelenie medzi vSetkymi komponentami
(polycross, dialené kriZenie) alebo opelenie kazdého komponentu homogénnou
vzorkou pelu (topcross) (D i jkstra, 1970). Pri cudzoopelivych plodindch sa
vSeobecne odporii¢a na zvysenie efektivnosti selekcie metéda rezerv (Hiort,
1963), avSak pri dateline li¢nej o jej efektivnosti oproti infm metédam nie st ndm
zndme literdrne Gdaje.

Ciel'om predloZenej price bolo overifi¢innost genotypovejselekcie (metdda rezerv)
oproti fenotypovej selekcii a efektivnost’ selekcie na Grodu hmoty a semena pri
obojsmerne;j selekcii na tvorbu syntetikov na baze rodinného polycrossu a topcrossu.

MATERIAL a METODY

Experiment zahriioval $tyri genericie nadvizujice na seba. V prvej genericii
zo stiboru genetickych zdrojov skiSanych v PieSfanoch v GZ/79 sme vybrali
50 rastlin z 18 diploidnych odrod dateliny li¢nej. Ich potomstvd sme zaradili do
rodinného polycrossu v Piedtanoch Rx/80 a stiasne tie isté potomstva sme zaradili
do topcrossu na SS Maly Sari§ (Tx/80). Rodinny polycross Rx/80 mal
50 potomstiev (trikrét kontrola Start, na parcele 20 rastlin, spon 300 mm x 300 mm,
Sest opakovani). Pri topcrosse boli potomstva vysiate na riadok dlhy 10 m
(100 semien na 1 m) vzdialené a izolované od seba 1,2 m Sirokym pdsom porastu
testera odrody Start.

V pokuse Rx/80 sme hodnotili celkovy stav, hmotnost rastliny v prvej kosbe
a vykonali sme negativnu selekciu rastlin v druhej kosbe na semeno. V pokuse
Tx/80 sme selekciu nerobili.

V druhej generacii sme zalozili skisky rodin (kmeriov) z rodinného polycrossu
a topcrossu v spone (SVRxTXx) a z topcrossu v riadkoch (SvTx-r). SYRxTx/82 sme
zaloZili metdédou kolmo delenych parciel, pricom parcela bola rodina a podparcela
pdévod z rodinného polycrossu a topcrossu (pocet opakovani Styri, na parcele
20 rastlin, spon 200 mm x 200 mm).

Pokus SvTx-r/82 mal Styri opakovania, parcela 2 m? $irka riadkov 200 mm,
vysevok 500 semien na m2 V pokusoch sme hodnotili okrem beznych pozorovani
Grodu hmoty, Grodu semena a trvacnost.

Tretia generacia - Selekcia a syntéza rodin. V kazdom pokuse druhej genericie
sme urobili obojsmernd plus a minus selekciu tak, Ze zo siboru sme vybrali Styri
rodiny s najvysSou a najnizSou vyberovou hodnotou. Na tvorbu genotypovych
syntetikov sme pouZzili osivo z rodinného polycrossu alebo topcrossu (prvd gene-
ricia) a na tvorbu fenotypovych syntetikov osivo ziskané v skiskach rodin z roku
(1983) v druhej generdcii. Pri genotypovych populdciach sme vysadili 48 rastlin
z jedného komponentu v 12 opakovaniach, na parcele $tyri rastliny, spon
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300 mm x 300 mm. Hybridné skolky (parcela) boli priestorove izolované v kaz-
domsmere od inych 30 m §irokym zdhonom lucerny.

Pre tvorbu fenotypovych populicii sme z kaZdej vybranej rodiny (kmeria)
zmie$ali rovnaky podiel osiva. Zmes sme vysiali na parcelu S m x 10 m vedl'a seba
do zdhonu 5 m Sirokého (do riadkov vzdialen§ch 300 mm, 500 semien na m?).
Do dial$ich pokusov, skisok vykonu syntetikov sme pouZili osivo zo stredu parcely
(Smx5m).

Z rezervy osiva kazdej generdcie sme pripravili hromadny syntetik. Z pokusov
s individudlnou vysadbou rastlin sme z kaZdej rastliny a z riadkove;j sejby z kazdej
parcely odobrali alikvotny podiel osiva na tvorbu hromadného syntetika, ktoré sme
mnozili podobne ako syntetiky fenotypové a genotypové (z Rx/80 - HSRx-
1=(G7), z SvRx/82- HSRx-2=(P7) a z Tx/80 - Hs-Tx-1=(G8) a z SvTx-1/82-HSTx-
2=(P8).

étvrtﬁ generacia - Skisky vykonu syntetickych populacii (syn G a Syn P)
vritane kontroln§ch hromadnych syntetikov v poéte 16 a dva razy kontrola Start
boli skii$ané na SS Maly Sari§ v samostatnych pokusoch na semeno a na zeleno
(ndhodné usporiadanie variantov, poet opakovani 4, zberové plocha parcely 5 m?,
vysevok 500 semien na m?, $irka riadkov 200 mm).

VYSLEDKY

Skalka polycrossu rodin sliZila nielen na ziskanie osiva pre skiisky vykonu na odhad
kombinacnej schopnosti rodin, ale vzhladom na spdsob zaloZenia bolo moZné
vyhodnotif ich fenotypovii vykonnost. Priemerné hodnoty rodin v hmotnosti rastliny
boli niZSie nez mala odroda Start (84,8 %), ale vysSie v trode semena (108,9 %).
Koeficienty dedivosti pre rodiny boli pomemne vysoké a preto o¢akdvany selekény zisk
v trode hmoty bol 20,38 % a v tirode semena 10,23 % (tab. I).

Skusky vykonnosti rodin (kmeitiov). Uvddzame len priemerné hodnoty skupin
rodin, ktoré boli vybrané ako komponenty do syntetikov (tab. II). Vdaka dosta-
toc¢nej variabilite mohli sme vybrat z kaZzdého testu po dve skupiny $tyroch rodin
(plus a minus selekcia), ktoré sa medzi sebou vyrazne 1i$ili najmi v drode semena
(130 % a 66,2 %). Vykonnost d'al$ej generdcie rodin (kmeifiov) v roznych testoch
vykonnosti (polycross rodin v spone (SvRx/82), topcross v spone (SvTx/82)
a topcross v riadkoch (SvTx-r/82) sa dobre zhodovala najmi v rode semena.
Interakcia rodina x pdvod (topcross, polycrosss) nebola zistend v irode hmoty ani
semena. Priama selekcnd diferencia pre obojsmerni selekciu (plus a minus), napr.
pre prvé dve skupiny rodin bola v tirode semena v pokuse SvRx - 130 % a 66 %,
v pokuse SvTx - 107 % a 86 % a v SvTx-r — 107 % a 85 %. Men$ia zhoda medzi
priamou a korelovanou selekénou diferenciou bola pre hmotnost rastliny. Koefi-
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cienty dedivosti pre rodiny ako aj dalSie genetické parametre boli vysoké a preto
ocakavany selekény pokrok bol v Grode hmoty 15 % z SvRx, 15 % z SvTxa 09,5 %
SvTx-r a pri trode semena v tom istom poradi o 17,8 %, 28,5 % a 16,9 % (tab. II).

Skiiska vykonnosti syntetikov - iroda hmoty. Syntetiky zo semena druhej
genericie (fenotypové syntetiky) mali vy$8iu Girodu oproti genotypovym anal6-
gom o 5,89 % (tab. III), ¢o bolo Statisticky vysoko v§znamné (tab. IV). Kazdy
fenotypovy syntetik mal vys§iu Grodu hmoty neZ genotypovy analég, avak pri
syntetikoch z minus selekcie bol rozdiel medzi Syn G a Syn P va&si neZ pri
plus selekcii (tab. III). Interakcia typ selekcie (genotypova, fenotypové) a smer
selekcie (plus, minus) nebola Stytisticky vyznamné (P = 0,22) pre nizky pocet
stupriov vol'nosti (tab. IV), aviak smer selekcie (plus, minus) sa ¢iasto¢ne prejavil
pri genotypovych populdciach, zatial' ¢o pri fenotypovych neboli pozorované
ziadne rozdiely (tab. III). Pri oboch hromadnych syntetikoch (HSRx a HS-Tx)
druhd generdcia mala vy3$$iu trodu nez prvad (+7,5 % a +9,11 %), pricom
kontrolnd populdcia z generdcie topcrossu HS-Rx-2 mala najvy3$Siu drodu
v pokuse (tab. III).

L. Priemerné hodnoty rodin - komponentov genotypovych syntetikov (Rx/80/Py, 1. generdcia)
— Average values of families - components of genotype synthetics (Rx/80/Py, 1st generation)

Oznacenie rodin' | Hmotnosf rastliny® [%]| Uroda semena’ [%] Syntetik?
1;:5,:33,:37 99,68 95,42 G-1
13, 35, 40, 45 79,51 103,05 G-2
1,4,9,44 99,32 106,28 G-3
29, 42,43, 45 98,19 125,12 G-4
1,2,3,7 75,02 105,87 G-5
13,34, 42, 49 86,21 116,26 G-6
Start® 119,9 91,7

% pokusu® = 100 % 100 100 G-7

abs:178,43 g 4,26

W 0,634 0,087
Sp 32,34 2,88
5 .

G 664 0,72

5 2296 757

SE 11,97 0,68

A G abs 35,67 0,43

AG % 20,38 10,23

'family designation; 2plant weight; 3seed yield; 4synlhetic; I x of experiment
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II. Priemerné hodnoty skupin rodin v 2. generdcii (kmeiiov) - komponenty fenotypovych
syntetixov. Priama a korelovand selekénd diferencia. Udaje v % (x pokusu = 100 %) —~ Average
values of family groups in the second generation (of strains) - components of phenotype
synthetics. Direct and correlated selection differential. The values are in %(x = 100 %)

; SvRx/82 SvTx/82 SvTx-r/82
0 . | Selekcia
znacenie 1 . 4 uroda , t t'kt
. (P us, | hmotnosf| troda |hmotnosf| idroda . | tdroda pPYntet
3 4 . zelene
skupinyz minus mstlmy3 semena” | rastliny | semena hmolﬁ semena
e] e] e] [e] [tha] [kg-ha™]
1,533,317 + 11391 | 130,0 | 107,04 | 107,20 | 100,00 | 106,7 P1
13, 35, 40, 45 - 99,39 66,2 94,66 86,45 | 10098 | 85,02 P2
1,4,9,44 + 103,01 | 123,10 | 104,04 | 11239 | 96,79 | 114,00 P3
29, 42,43, 45 - 106,93 | 81,72 93,27 62,53 98,52 87,22 P4
1,2,3,7 + 91,64 | 11448 | 100,19 | 111,52 | 100.24 | 13043 P5
13,34, 42,49 - 96,48 93,79 | 102,91 | 95,67 97,29 76,08 P6
Start 99,54 | 101,53 | 100,18 | 118,20 | 103,20 | 113,52
100% =% 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | P7*
X pokusu abs. 181,14 2,29 186,83 3,48 20,3 207,0 p8*
sé 368,0 0,24 368 0,65 1,875 8,7
Sp 233 0,79 233 1,14 1,69 3525
s 0,675 0,380 0,675 0,59 0,657 0,570
A G abs. 27,36 0,52 27,36 3,64 1,93 351
AGV%x 15,1 17,8 15,10 28,5 9,5 16,9

Priama selekéna diferencia, podla ktorej boli rodiny vyberané je pod¢iarknutd — direct selection
differential used for the selection of families is underlined

*P7 = hromadny syntetik z pokusu SvRx — cumulative synthetic from the SvRx experiment
P8 = hromadny syntetik z pokusu SvTx-r — cumulative synthetic from the SvTx-r experiment

V trode semena syntetiky z druhej generdcie (fenotypové) mali Statisticky
vyznamne vysSiu drodu (+32,7 %) oproti analégom genotypovym (tab. Il a IV).
Kazdy fenotypovy syntetik mal vy$§iu drodu semena neZ jeho genotypovy
analég, pri¢om jednoznacne genotypové syntetiky z minus selekcie mali vacsi
prirastok nez syntetiky z plus selekcie. Rozdiely medzi testom (kombindcia
faktorov: spdsob opelenia a skisania potomstva) (tab. IV), neboli Statisticky
vyznamné aviak syntetiky vytvorené podla testu v riadkove;j kultire sa nechovali
podla ocakdvania. Pri tychto syntetikoch nebol rozdiel medzi plus a minus
selekciou, ¢o naznacuje, Ze tento test bol menej spolahlivy nez ostatné dva testy
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(tab. IV). Syntetiky z plus selekcie mali Grodu 533,5 kg/ha,t. j. 107,84 % oproti
syntetikom z minus selekcie. Pri genotypovych syntetikoch bol rozdiel medzi
plus a minus selekciou vicsi (G1 - G2 = 31,09 %) (G3-G4=2864%) neZ pri
fenotypovych analégoch v tom istom poradi 9,64 % a 8,58 % (tab. III).

11 Uroda hmoty a semena syntetikov 1986/1987 — Mass and seed yields of 1986/1987
synthetics

Syntetik3 Selekcia® Syntetiky syntetizované zo semena” 1 generécia=
G, P 2 poktsu6 . p’lus 1. gt_:lnerécia7 (G) 2 g-tlanerécia (P) 1?255
minus | [tha™] % [t.ha™] %
G-P-7 HS* 57,58 100,00 61,90 100,00 107,5
G-P-1 SvRx + 60,30 104,72 61,74 100,25 102,38
G-P-2 SvRx - 54,80 95,17 62,04 100,48 113,21
| G-P-8 HS* 59,00 100,00 64,38 100,00 109,11
2| Gp3 SvTx 4 60,64 102,77 61,34 95,27 101,15
E G-P-4 SvTx - 56,20 95,25 60,01 93,21 106,77
‘DE G-P-5 SvTx-r + 56,78 96,23 59,74 92,79 105,21
G-P-6 SvTx-r - 59,34 100,57 61,34 95,27 103,37
X - 58,15 100,00 61,58 100,00 105,89
e 6124 | 10531 | - | 99.44 :
SE 1,81 - 1,81 - -
G-P-7 HS* 408,50 | 100,00 | 620,25 | 100,00 151,89
G-P-1 SvRx + 527,50 | 129,13 | 618,00 99,63 117,15
G-P-2 SvRx - 400,50 98,04 558,20 89,99 139,37
”5 G-P-8 HS* 463,00 | 100,00 | 600,50 | 100,00 129,69
g G-P-3 SvTx + 460,00 99,35 610,00 | 101,58 132,60
_:3 G-P-4 SvTx - 327,40 70,71 558,50 93,00 170,58
\:-3‘2 G-P-5 SvTx-r + 453,00 | 97,84 570,50 95,00 125,90
G-P-6 SvTx-r - 494,50 | 106,80 | 575,00 95,83 116,27
x 4418 100,00 | 586,36 | 100,00 132,70
Kontrolna
sdrd 549,40 | 124,26 - 93,69 -
SE : 34,29 - 34,29 - -

!mass yields; Zsced yield; 3synthelic; 4selection; 5synthelics sythetized from the seed; Srom the -
generation; 'generation; Scontrol variety

*HS - hromadny syntetik, kontrola selekéného pokroku
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IV. Priemerné $tvorce z analyzy variancie syntetikov — The mean squares of the analysis of
variance of synthetics

Zdroj premenlivosti® Stupeii volnosti’ Uroda hmoty® Uroda semena®
Selekcia’ G, P (A) 1 188,37 + 83593,26 ++
Smer selekcie® + - (B) 1 2,32 6025,64 +
Test* (C) 3 6,86 1621,09
Opakovanie® (D) 3 92,99 5428,93
AB 1 21,85 17,01
AC 3 6,34 1557,80
BC 3 28,44 4650,51
ABC 3 8,03 1255,64
Chyba® 45 12,045 1304,15
Spolu® 63 446,93 113204,44

* zmiesany faktor (spésob opelenia a spdsob skiisania rodin) — mixed factor (pollination method
and method of family testing)

lsource of variability; 2seleclicyn; Jselection direction; 4replication; Serror; Sin total; 7degree of

freedom; ®mass yield; %seed yield

Interakcia medzi typom a smerom selekcie nebola v§znamn4, lebo do vypoctu
sme zahrnuli i syntetiky vytvorené podla riadkovej kultiry (Tx-r) a tieZ hromadné,
ked’ sme prvi generdciu povazovali za plus a druhi za minus selekciu, ¢o nebolo
korektné (tab. IV).

DISKUSIA a ZAVERY

Genotypovi diferencia potomstiev z polycrossu a topcrossu bola podobna.
Z oboch testov sa dal ofakavat priblizne rovnaky selekény pokrok, ¢o je
v zhode s literdrnymi dGdajmi (Panella, Lorenzetii, 1969). Vicsi
vplyv na odhad selekéného pokroku nez spdsob opelenia mal sposob skiSania
- riadky, spon - pri¢om riadky sa v tychto pokusoch ukédzali menej spolahlivé.
Odhad selekéného pokroku moze byt skresleny, rozdielnou priamou hodnotou
potomstiev skiidanych oddelene nezZ v zmesiach (K n o w 1 e s, 1987). V principe
islo o selekciu rodin s réznym stuptiom kontroly opelenia, vi¢Sou pri syntetikoch
genotypovych z rezervy osiva a menSou pri selekcii fenotypove;.

Ocakavali sme vacsi selek¢ny pokrok pri genotypovej nez fenotypovej selekcii,
teoreticky dvojndsobne, pretoze faktor kontroly kriZenia rodicov (¢) vo vzorci pre
odhad selekéného pokroku (Sprague, Eberhart, 1977; Nguyen,
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Sleper, 1983) m6Zeme pri genotypovej selekcii povazovat za c=1a pri
fenotypovej za ¢ = 0,5.

Pri genotypovych syntetikoch sa vzdjomne opelili rodiny, ktoré mali priemernu
trodu hmoty 113,9 % a trodu semena 130 % proti x populécii, zatial' ¢o pri
fenotypovych bola kazda rodina opelend len priemernou vzorkou pel'u s relativnou
gametickou hodnotou 100 % pre oba znaky. Za predpokladu aditivity aj na zdklade
tejto Gvahy o¢akdvali sme vacsi selekény pokrok pri genotypovej selekcii.

Rozdiel medzi syntetikmi genotypovymi a fenotypovymi mohol byt bud’ preto,
Ze genotypové boli mélo drodné, alebo fenotypové boli vysoko trodné. VSeobecne
oproti kontrolnej odrode Start genotypové syntetiky boli menej trodné, alebo na
jej drovni. Inzuchtnd depresia, ktord moze byt pri¢inou niz$ej drody pri mdlo
komponentnych populdciach (U Z i k, 1988) sotva mohla by( pri¢inou niZz8ej Grody
pri syntetikoch z topcrossu a uz vabec nie pri hromadnych syntetikoch.

Zvysenie vykonnosti opelenim rodin pelom vykonnejSej populicie tieZ
neprichddza do Gvahy, pretoze stbor vSetkych rodin z polycrossu a topcrossu bol
zaradeny do skiSok kmeriov. Rozdiel bol v tom, Ze v prvej generdcii v polycrosse
doSlo ku hromadnému kriZeniu medzi rodinami a v topcrosse oddelene kazda
rodina sa opelila odrodou Start. V druhej generécii sa nezabrénilo (nebolo ciefom)
voInému opeleniu medzi rodinami z topcrossu i z polycrossu navzijom.

Medzi rodinami z polycrossu a topcrossu bol rozdiel v Grode semena v prospech
rodin z topcrossu (19,1 %), €o sa potvrdilo pri genotypovych syntetikoch HSRx
a HSTx (13,5 %). V dal3ej generdcii za predpokladu panmixie medzi HSRx-2
a HSTx-2 (syntetizované zo semena skiiSok kmefiov) sme neoc¢akdvali rozdiel, o
sa aj potvrdilo. Prekvapujiica bola vyssia tiroda semena druhej generdcie (HSRx-2
151,8 % a HSTx-2 129,69 %) oproti prvej generdcii alebo genotypovym synte-
tikom.

Porovndvanie priemernych hodnét prvej a druhej generdcie hromadnych synte-
tikov z rodinného polycrossu HS-Rx ako aj z topcrossu HS-Tx ukazuje, Ze
populicie neboli v rovnovihe, ich vikonnost najmi v irode semena sa zvySovala,
¢o bolo spdsobené pravdepodobne tym, Ze v kazdej generdcii vytvérali sa nové
rekombinované gaméty a zygoty, ktoré boli pod neustdlym tlakom prirodzenej
selekcie, ktord, zda sa, pdsobi v stilade s umelou selekciou. Pre Gplnost pripo-
menieme, Ze v experimente bolo 50 rodin pochadzajicich z 18 odrdd a 10 krajin
sveta, z kazdej odrody sme teda vybrali jednu az pit rastlin, ktoré sa neskorSie
skasali v roznom stupni identity ako rodiny a kmene. Takto napriklad syntetik G 1
pozostival z dvoch rodin z odrody Start a po jednej rodine z odrody Venla (Finsko).
a Bombi (Svédsko) aviak opelenymi vietkymi d'aldimi SO rodinami.

Sirokd genetickd zdkladiia umoZiiujica nové rekombinécie a tlak prirodzenej
selekcie boli hlavnymi zdrojmi selekéného pokroku. Pre jeho vel'ky Gc¢inok (nesko-
ré odrody zo Svédska za dve generdcie sa zmenili v podmickach Madarska na
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skoré formy — J 4 n o s sy, 1966) sa hovori o §lachteni dateliny 1d¢nej prirodze-
nou selekciou (Umaerus, Akerberg, 1964).

Selekéné pokroky pri dateline li¢nej sii malé a casto krajové odrody maji
rovnakd trodu ako S$lachtenie (Dijkstra, 1970) alebo velmi staré odrody
(i ¢ 1n sk a, 1943) sii skoro rovnako vykonné ako novsie odrody (Start - 1974).
(Uzik, MiStinovi,1978).Naseexperimenty ukazuji Ze odozva na selekciu
je aj pri drode dateliny lic¢nej, pricom je vSak vicSia pri negativnej selekcii nez
pozitivnej.

Pozitivna selekcia na rezistenciu voci koreriovej hnilobe bola efektivna pri
neadaptovanych populaciach, nie v8ak pri domécich pévodoch (U Z i k, 1983).

Selekény pokrok je teda odvisly od stupria adapticie populdcie na prostredie,
v ktorom sa selekcia kond, pricom prirodzend selekcia posobi v rovnovihe na
drodu vegetativnu i generativnu (Umaerus, Akerberg, 1964). Uroda
hmoty i semena je obmedzend ekologickymi podmienkami, a preto umelou
i prirodzenou selekciou sa dosahuje za mdlo generécii Grodovy strop.

Potvrdzuje to aj podstatne vyssi prirastok trody pri fenotypovych syntetikoch
oproti ich genotypovym analégom pri negativnej selekcii nez pri podobnych
dvojiciach syntetikoch z pozitivnej selekcie, ¢o sa nedd vysvetlit len volnym
opelenim v druhej genericii, bez tlaku prirodzenej selekcie.

V dbésledku prirodnej selekcie syntetiky hromadné sa vyrovnali syntetikom
z pozitivnej selekcie, o vysvetluje malé $Tachtitel'ské pokroky pri $lachteni na
Grodu. Preto treba $lachtif na jednotlivé znaky (G uy, 1981), pripadne smery
vyuZzitia, pricom treba poéitaf's tfm, Ze to bude na tdkor inych vlastnosti, podobne
ako pri §lachteni obilnin, pri ktorych sa Gspechy vo zvySeni tirod zrna dosiahli
vdaka zniZeniu zberového indexu.
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Doslo diia 13. 10. 1992

M. Uzik (Research Institute for Crop Production, Priestany, Slovak Republic)

The performance of synthetics derived from f:mily polycross and topcross in red
clover

Fifty plants were chosen from 18 diploid varieties and their offspring were included
in family polycross (Rx) ((T. I.) and topcross (Tx) (Start as a tester variety). Offspring
from both tests were evaluated in an experiment with split plots - SVRx/82 and SvTx/82
(plot = family, subplot = offsprings either from topcross or polycross), and topcross
offsprings were also evaluated in a row crop - SvTx-r/82 (Table II). Topcross families
had the higher seed yields than polycross ones. In each experiment four families with
the highest yield (+) and four families with the lowest yield (-) were chosen; genotype
synthetics (G) were produced from the when the seed from polycross and topcross
nurseries was planted (Table I) while phenotype synthetics (P) originated when the seed
from progeny tests was planted (Table II). The direct selection differential from the
SvRx/82 experiment was in good correlation with the indirect differential in the
SvTx/82 experiment and vice versa, but the direct selection differential in the SvTx/82
experiment with row planting was not in agreement with the indirect differential in the
experiment with spacing layout. After one generation of synthetic growing in isolation
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(Syn G propagated at spacing layout, the seed was obtained in the year of planting, Syn -
P propagated in rows, the seed was obtained in the second year), synthetics G*, P* and
cumulative synthetics (produced from an aliquot number of all plants from the HSRx-1
polycross and HST-1 topcross and from progeny tests of the offsprings HSR-2 and
HST-2) were included in performance tests for mass and seed yields (Table III).
Negative selection was more effective than positive selection. The differences between
plus and minus selection were larger in seed yield than in mass yield, but this applies
only to synthetics G and to synthetics from selection according to the results of the
experiment with spacing layout.

As to synthetics P from performance test components, a difference for two-way
selection was only in seed yield. An unexpected result was that phenotype synthetics
had the higher mass and seed yields than their genotype analogues including control
cumulative synthetics, by 5.89 % for mass yield and by 32.7 % for seed yield. The seed
yield of the cumulative synthetic (HS) from all plants included in performance tests
was higher (151.89) in comparison with the cumulative synthetic from all polycross
plants (100 %). Similarly, the higher seed yield (29.69 %)was observed in the synthetic
from the seed of strains from performance tests (ScTx-r/82) in comparison with the
cumulative synthetic from topcross families (from the reserve from which the SvTx-r/82
experiment was laid out]. Increases in mass and seed yields were higher for synthetics
from negative selection than for those from positive selection. The higher yield of Syn
P in comparison with Syn G of the synthetic generation can be explained from the
pressure of natural selection (including the competition at row planting in P synthesis)
on the population of nonadapted families, or of recombined genotypes. Cumulative
synthetics from the components of the second generation had the same yields as
synthetics from positive selection, which indicates the high effectiveness of natural
selection.

red clover; polycross; topcross; two-way selection; synthetics
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ZIVOTNIi JUBILEA

Doc. Ing. Ludovit Cermin,CSc, Sestdesiatroény

Doc. Ing. Ludovit C e rm{ n, CSc., sa narodil 14. jina 1932 v Partizdnskej Lup&i okres
Liptovsky Mikulds. Pochddza z malorolnickej rodiny. Ludovii $kolu navstevoval v rodnej
obci. Na gymnaziu v RuZomberku zmaturoval v roku 1951 s vyznamenanim. Stidium na
Vysokej Skole polnohospodirskej v Nitre skonéil s vyznamenanim v roku 1955. Po skonceni
vysokej $koly pracoval v okrese KoSice ako dsekovy agroném STS, neskdr vo funkcii
okresného agronéma. Na Vysokej Skole pol'nohospoddrskej v Nitre ako pedagég pracuje od
1. oktébra 1959. V roku 1966 tspesne obhdjil kandidatsku dizerta¢nt pracu ,,Charakteristika
a vyber domdcich odréd ozimnej pSenice a ich vyuZitie pre Sl'achtenie odrdd intenzivneho
typu“. V roku 1969 sa habilitoval za docenta na zdklade riadne predloZenej a UspeSne
obhdjenej habilitadnej price ,,Stidium niektorych kvantitativnych znakov odrdd a hybridov
ozimnej pSenice”. V désledku ,tvrdého normalizaéného procesu na Vysokej Skole polno-
hospodérskej v Nitre, docentsky dekrét obdrzal aZ v roku 1981!

Aj napriek diskrimindcii v tomto obdobi sa aktivne podiela na vychove polno-
hospodirskych odbornikov, najméi na fytotechnickom $tidijnom odbore. Tu zabezpecuje
vyucbu Slachtenia a semendrstva rastlin, polného pokusnictva. V tom ¢ase ako spolurieSitel
sa ispeSne podielal na rieSeni viacerych vyskumnych dloh. Aktivne pracoval v slovenskom
kolektive Slachtitefov pSenice. Pripravil a doteraz gestoroval tri postgradudlne kurzy zo
semendrstva. Aktivne pracuje v Komisii pre vyuZitie matematickych metdd v bioldgii pri
odbore rastlinnej vyroby CSAZV, kde gestoroval niekolko letnych k3l biometriky. Od roku
1989 doteraz vykondva funkciu prodekana na Agronomickej fakulte Vysokej Skoly pol'no-
hospodirskej v Nitre. Je gestorom pre vyucbu disciplin: Srachtenie rastlin na fytotechnickom
Studijnom odbore; VSeobecné §l'achtenie rastlin; ST'achtenie pol'nych plodin a Semendrstvo
na Specializovanom $tidiu - $l'achtenie rastlin.

Doc. Ing. Ludovit Cermin, CSc., doteraz publikoval samostatne a v spoluautorstve
viac ako Sestdesiat povodnych vedeckych priac, odbornych prispevkov a referitov na sympé-
zidch a vedeckych konferencidch. Je spoluautorom dvoch celoStitnych vysokoSkolskych
ucebnic zo Slachtenia rastlin (1982 a 1990) a kniZnej publikdcie ,,Pol'né pokusnictvo*
(1969). Pod jeho vedenim skoncilo vysokoSkolské Stidium viac ako sto diplomantov, doteraz
vySkolil a vedie osem vedeckych aspirantov a doktorantov.

Kto poznd jubilanta, mdze pravom namietat, Ze tento strohy vypocet jeho Cinnosti
nevycerpiava charakteristiku jeho osobnosti lebo faktor dobrého, ¢estného a vzdy ochotného
Cloveka pomdet a poradit drubému, si charakteristickymi atribitmi jubilanta, ktoré je
obtiazne aj najnovSimi biometrickymi metddami exaktne zhodnotit a vyjadrit.

Jubilautovi prajeme, aby si aj tieto uslachtilé ¢rty | Clovecenstva™ zachoval aj po vstupu
do rodiny .starSich™, mal pevné zdravie, radost z price a svojej rodiny, dihé roky plnou’
prichr$tou odovzdival vedomosti mladej a mladSej generdcii, dobrosrdec¢nosfou a opti-
mizmon aj nadalej okolo seba vytviral dobré pracovné prostredie.

Ing. Jin Petrovic
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EFEKTIVNOST KRITERIi VELKOST A POCET KLICNYCH POROV
PRE ZNAK NEREDUKOVANE PEL'OVE ZRNA
A JEHO VARIABILITA U DIHAPLOIDNYCH KLONOV ZEMIAKA

Dana SUBOVA

VSUZ Velki Lomnica, Vyskumnd a $lachtitelskd stanica, 033 01 Liptovsky Hrddok

Pri zisfovani variability znaku tvorba neredukovanych gamet - pefov§ch zin na
diploidnej drovni u zemiaka sme potvrdili literirne idaje o netplnej penetrancii
a kolisiicej expresivite tohoto znaku, a to nielen medzi genotypmi, ale aj medzi
jednotlivymi kvietkami. Vyraznejsie rozdiely boli zistené pri vysSej expresivite
znaku a tato bola zdvisla od niZSich teplot (hlavne noénych) pri indukcii
kvetenstiev. Zistili sme, Ze velkos{ pefovych zfn je presnej$im kritériom pre
urcenie neredukovanych pelovych zfn ako pocet klicnych pérov.

zemiak; variabilita; genotyp; kvietky; neredukované pelové zrn; dihaploid; klicne
pory; meioticka retetraploidizacia; expresivita; penetrancia

Poruchy meidzy, vedice k tvorbe neredukovanych gamet, si u zemiaka
vysledkom existencie aliel ps, pc, sy a ds, v§sledkom dc¢inku ktorych si restitu¢né.
jadré, synaptické a desynaptické mutanty a v kone¢nom dosledku unilateralna,
alebo bilaterdlna meioticka retetraploidizacia pri fixacii mensej, ¢i vicsej Casti
genetickej variability rodicovského komponeneta (Ramanna, 1974;
Johnston et al., 1986; Okwuagwu, Peloquin, 1981; Stelly,
Peloquin, 1985; Veilleux, 1985; Hooker, Laudeo, 1989;
Watanabe, Peloquin,1989).

Ako prvé mechanizmy boli popisané ps-paralelné vretend (FDR) a pc-predcasna
cytokinéza (SDR) (M o k, 1975). Neskor boli popisané rozne synaptické mutanty,
syl, sy2, sy3,)sy4 (Ramanna, 1988; Parrott, Hanneman, 1988)
a desynapticky mutantds 1 Jon gedijk, 1991).

Zistilo sa, Ze pri pc mechanizme je najvy$Sia moznd fixdcia variability rodi-
¢ovského komponenta 39,6 % a pri ps mechanizme 80,2 %, v zdvislosti na vzdia-
lenosti génu od centroméry a frekvencii crossoveru (H e r m s e n, 1984).

Stddium geneticky podmienenych poriich meiézy sa zacalo u zemiaka
intenzivne rozvijal po prvej masovej indukcii dihaploidov a po poznani, Ze
diploidna droveri moZze predstavovat len prechodnid drovei v analyticko-synte-
tickych programoch §l'achtenia. Prechod na tetraploidnt Groveri meiotickou cestou
je efektivnejsi ako prechod mitotickou cestou, ktory okrem problémov s perikli-
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nédlnym chimerizmom nesie so sebou i nebezpeenstvo inzuchtnej depresie
(Haynes, 1992).

Efektivnost analyticko-syntetickfch programov, vyuZivajicich prechod na
diploidnid droveni, ktoré umoziuji inkorpordciu zirodo¢nej plazmy divych
diploidnych drubov, a tym obohatenie genofondu kultirnych zemiakov, a st rozpra-
covévané vo vietkych zemiakarskych oblastiach, je priamo z4visld od mechanizmu
genetickej podmienenosti meiotickej retetraploidizicie a jeho stability.

Muticie vedice k poruchdm meidzy boli popisané ako jednoduchi recesivni
mutanti (M ok, 1975; Hermsen, 1984). Veilleux aLaver (1981)
popisali ds-fiiziu vretienok, ako formu intenzivnej expresivity génu ps-paralelné
vretend a presadzuji hypotézu netiplnej penetrancie s variabilnou expresivitou. Pri
$tiddiu rozdirenia aliel ps a pc v populdciach divych, primitivnych a kultirnych
druhov zemiakov sa zistila pri tvorbe pelu frekvencia vyskytu ps v populdcidch az
85%(Watanabe, Peloquin,1989).Neredukované vajitka boli popisané
ako vysledok mechanizmu SDR (Yerk, Peloquin, 1988), ale Coni-
cella etal (1991) popisal pritomnost sii¢asne oboch mechanizmov (FDR
i SDR) pri tvorbe vajicok.

Unilaterdlna retetraploidizicia v smere 4x x 2x bola popisana ako
najefektivnejSia (O.rtiz et al.,, 1991) a zavislosf expresivity znaku tvorba
neredukovaného pefu ako od genetického pozadia, tak aj od vonkajSich
podmienok, kde bol zisteny silng vplyv teploty (He r ms e n, 1984). Ako
kritérid pre neredukované pefové zrni si udivané veFkosf = 25um a pocet
klicnychpérov4d(Bamberg, Hanne ma n, 1990).

Cielom na3ej price bolo porovnanie variability v tvorbe vefkych (= 25 pm),
pefovych zin medzi jednotlivymi dihaploidn?mi genotypmi po predchiadzajice;j
dvojrocnej selekcii na ndsadu semien i medzi kvitkami v rdmci genotypov
v zévislosti od terminu vysadby rastlin (v zivislosti od teplotnych pomerov pri
indukcii kvetenstiev) a porovnanie U¢innosti selekcie oboch kritérii, velkosti
a poctu porov u pefovych zfn.

MATERIAL a METODY

Ako pokusny materidl pre zisfovanie variability znaku tvorba neredukovanych
pelovych zfn sme vybrali 11 vlastnych interdihaploidov, dva klony S. rybinii a dva
dihaploidné klony z USA ziskané z Gstavu v Koreneve. 11 interdihaploidov bolo
vysledkom kriZenia hybridov dihaploidov so zdmernou selekciou na tvorbu nere-
dukovanych gamet podl'a ndsady semien v hybridizacii. Dihaploidné klony H 2/4,
H 2/7, HH 94, H 2/17 a HH 490 sme ziskali z Havl. Brodu a klon S. phureja IvP
48 z Gross-Liisewitz. Tvorba neredukovanych gametbola uréend na ziklade tvorby
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semien v typoch hybridizicie 4xx 2xa2xx4x(Schroeder, Peloquin,
1983;Jongedijk etal, 1991).

Prehl'ad materidlov (roénik kriZenia 1991)

Producent neredukovanych gamét

Skusany klon . Povod

vajitok pelu
S88 1/36 - X 79/26 x 77/79
S881/33 * - 79/26 x 77/79
S88 6/7 - netestovany H2/4 x 76/60
S88 6/17 - - H2/4 x 76/60
S8827/11 netestovany * H2/4 x S.phureja IvP 48
S8828/156 - netestovany H2/4 x S.phureja IvP 48
S$88 16/16 netestovany netestovany 11707 x 279-1 (USA)
S8819/33 netestovany - S.rybinii
S88 20/13 - - S.rybinii
588 9/32 - netestovany 77/64 x 77/79
S889/5 netestovany netestovany 77/64 x 77/79
S88 4/48 netestovany netestovany H2/17 x 77/79
SS88 14/62 - netestovany MD 88-31 (USA)
S88 13/5 netestovany netestovany 76/60 x 79/13
S84 74/30 netestovany netestovany H2/4 x HH 94

Prehlad materidlov so zimernou selekciou na tvorbu neredukovanych gamet
(ro¢nik kriZzenia 1990)

Producent neredukovanych gamét

Klon Pévod
vajicok pelu

S8479/26 % etestovany HH 490 x H2/7

S84 79/13 * * HH 490 x H2/7

S84 77/79 netestovany * HH 490 x H2/4

S84 77/64 » etestovany HH 490 x H2/4

S84 76/60 % * H2/4 x HH 490
H2/4 - * MP 37 x S.phureja IvP 10
H?277 netestovany x MP 37 x S.phureja IvP 10
H?2/17 g e MP 37 x S.phureja IvP 10
HH 490 . - nezniamy povod

1111 94 * * eznimy pévod

MP 37 = S. vernei x haploid S. tub. x dihaploid z Wisconsinu
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Hodnotili sme dva parametre u zrelych pelovych zfn. Pocet kli¢nych pérov
(u neredukovanych zfn dihaploidov st 4) a velkost pelovych zfn (ich rozmer je
u nredukovanych pelovych zfn dihaploidov = 25 um) (Eijlander, 1985;
Bamberg, Hannema n,1990). Hodnotili sme po 100 pelovych zfn z troch
kvietkov priblizne rovnakého vyvinového Stiddia z kazdého genotypu, t. j. po
300 pelovych zfn.

Vysadbu rastlinného materidlu sme urobili v skleniku do zmesi zemina, raSelina,
piesok v dvoch terminoch, za¢iatkom marca a zac¢iatkom méja. Dennd teplota sa
pri indukcii kvetenstiev pohybovala v 1. termine od 10 do 20 °C a v 2. termine od
20 do 35 °C. Noc¢na teplota sa pri indukcii kvetenstiev pohybovala v 1. termine od -
5do 7°Cav2.termine od 14 do 18 °C.

Vypocet zdkladnych Statistickych charakteristik (x, s, v) a Statistické vyhodno-
tenie ¢-testom nam urobili na Katedre genetiky a §achtenia AF VSP v Nitre

VYSLEDKY a DISKUSIA

Podl'a poctu kli¢nych pérov sme vyhodnotili 11 klonov z 1.1 2. terminu vysadby
rastlin a diploidny divy druh S. chacoense, ktory je nositelom mechanizmu tvorby
neredukovanych pelovych zfn (Watanabe, Peloquin, 1989).
Pritomnost’ $tyroch kli¢énych pérov sme pozorovali len v Styroch pripadoch,
u klonu 20/13 v oboch terminoch vysadby a u klonov 9/5 a 74/30. Zo 78 moznych
dvojicstiborov bol preukazny rozdi¢l len medzi siedmi, a to medzi 27/11 (1.termin)
a 9/5 (2.termin), 27/11 (1.t.)a 14/62 (2.t.),27/11 (1.t.)a 74/30 (2. t.), 27/11 (1. 1.)
a19/33 (2.1.),9/5(2.t.)a4/48 (1.t.),4/48 (1.t.) a 14/62 (2. 1.),4/48 (1.t.) a 20/13
(1.t.) (tab. I).

Percentudlne zastipenie velkych (= 25um) pelovych zfn merané z troch kvite-
kov 1. terminu vysadby a dvoch kvietkov 2. terminu vysadby je uvedené na obr.
1 a 2. Z porovnania percentudlneho zasttpenia velkych pelovych zfn u tych istych
genotypov v oboch terminoch vysadby je u vSetkych Siestich klonov vysSie
zastipenie velkych pelovych zin v 1. termine vysadby. U klonov 1/33, 6/7, 1/36
a 19/33 je rozdiel Statisticky preukazny (tab. II). Toto sthlasi s Gdajmi, Ze niZSie
teploty v obdobi indukcie kvetenstiev podporuji tvorbu neredukovanych pelovych
zfn (Tiemann, 1991-Gstne ozndmenie), ale aj s Gdajmi, ktoré uvedol
Hermsen, (1984), o priaznivom vplyve alternativnych teplot.

Zo 45 moznych kombindcii medzi klonmi 1. terminu vysadby si Statisticky -
nepreukazné rozdiely len v deviatich pripadoch, kym v 2. termine vysadby je to,
z 55 moznych kombindcii az v 20 pripadoch (tab. IIT a I'V). Existujid Statisticky
preukazné rozdiely v produkcii velkych pelovych zfn medzi klonmi. Tieto su
vyraznejSie v podmienkach indukujicich vysSiu expresivitu tohoto znaku, teda pri
vyvoji rastliny a indukceii kvetenstiev pri nizsich teplotiach (hiavne no¢nych).
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1. Percentudlne zastipenie velkych pelovych zfn v troch kvietkov 1. termin vysadby rastlin
dihaploidnych klonov zemiaka — Percentage of big pollen grains in three flowerets from the first
term of planting the dihaploid clones of potato
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2. Percentudlne zastipenie vefkych pelovych zfn u dvoch kvietkov 2. terminu vysadby rastlin
dihaploidnych klonov zemiaka — Percentage of big pollen grains in two flowerets from the second
term of planting the dihaploid clones of potato
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I. Zdkladné $tatistické parametre znaku pocet pérov pelovych zfn a percentudlne zastipenie
dvoch skupin pel'ovych zfn u diploidnej tirovne zemiaka — Basic statistical parameters of the
trait - number of pores in pollen grains and percentage of two groups of pollen grains in diploid
level of potato

Klon! Tcrmin2 Pocet pérov> < s v Pocet pérov [%]
v¥sadby™ [ min | max. 2 3 aviac

S. chacoense 1; 2 3 2,80 0,404 14,43 21 79
20/13 1. 1 4 2,80 0,495 17,67 16 84
1/36 15 2 3 2,78 0,418 15,05 22 78
27/11 1. 2 3 2,90 0,303 10,45 10 90
6/7 1. 2 3 2,86 0,351 12,26 14 86
1733 2. 2 3 2,84 0,370 13,04 14 86
9/5 2. 2 4 272 | 0497 | 1825 30 70
4/48 2. 1 3 2,90 0,364 12,56 8 92
14/62 2. 1 3 2,72 0,497 18,25 28 72
13/5 2: 2 3 2,80 0,404 14,43 22 78
74/30 2. 2 4 2,72 0,497 18,25 30 70
19/33 2, 2 3 2,74 0,443 16,17 26 74
20/13 2. 2 4 2,88 0,385 13,38 14 86

Iclone; 2term of planting; >number of pores

II. Preukaznost rozdielov v tvorbe velkych pelovych zfn u tych istych klonov v oboch
terminoch vysadby rastlin — Significance of the differencies in big pollen grains formation
in the same clones from both terms of planting

Klon! 1/33 27/11 6/7 1/36 20/13 19/33
2. termin v§sadby?

1/33 ++

27/11 -
l.termin

6/7 visadby? ++
1/36 4+
20/13 =

19/33 ++

2 . .
Iclone; Zone term of planting: *two term of planting

n
(&)
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Z naSich vysledkov vyplyva, Ze pre uréenie tvorby neredukovanych pelovych
zin je presnej$im ukazovatelom velkost pelovych zfn, ako pocet pérov, kde sme
u klonu 20/13 pozorovali Styri kli¢ne péry v oboch terminoch vysadby rastlin,
pricom prave tento klon ma podla velkosti pelovych zfn najniZsiu tvorbu nere-
dukovaného pel'u - 9,3 % a 7,5 % (obr. 1 a 2). U klonov 4/48, 1/36, 19/33 a 14/62,
ktoré maji pomerne vysoké percento velkych pelovych zfn, sme §tyri kli¢ne péry
nepozorovali, ¢o mdZe byt okrem variability spdsobené technickou chybou pri
mikroskopovani.

Z porovnania rozdielov v tvorbe velkych pelovych zfn medzi jednotlivimu
kvietkami sme zistili v 1. termine vysadby rastlin preukazné rozdiely medzi
vSetkymi kvietkami u troch klonov (6/7, 16/16 a 19/33), teda aj u klonov s vyssou
aj niZzSou expresivitou tohoto znaku. Statisticky preukazné rozdiely medzi dvomi
dvojicami sd u klonov 1/33, 6/17, 28/156, 1/36 a Statisticky preukazné rozdiely
medzi dvomi Kvietkami st u klonov 9/32 a 27/11. Nepreukazné rozdiely medzi
kvietkami v produkcii velkych pelovych zfn boli len u klonu 20/13 (tab. V).
V 2. termine vysadby rastlin boli Statisticky preukazné rozdiely medzi kvietkami
len u klonov 1/36, 9/5 a 1/33 (tab. VI).

I1I. Rozdiely vo velkosti pelovych zfn medzi klonmi 1. terminu vysadby rastlin — Differencies
in the size of pollen grains among the clones from the first term of planting

Klon 1/36 27/11 | 19/33 1/33 20/13 | 28/156 | 16/16 6/17 9/32
6/7 ++ - + + + - - + +
1/36 4 + - - - + + +
27/11 - + + - + +
19/33 ++ + + - -
1/33 +4 + + + +
20/13 ++ + + +
28/156 e+ + +
16/16 ++ +
6/17 =

Expresivita tvorby velkych, t. j. neredukovanych pelovych zfn koliSe nielen
vzivislosti od vonkajsich podmienok, ale aj v rdmci jedného genotypu medzi
jednotlivymi kvietkami, a to tym viac, ¢im je vysSia expresivita tohoto znaku. Zo
Slachtitel'ského pohl'adu je preto velmi délezité okrem poznania a dodrZania
podmienok, ktoré zvySuji expresivitu tohoto znaku (najlepsie indukovat kvitnutie
v klimaboxoch, alebo vyuzivat skory termin vysadby donorovych rastlin, aj ked'
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je beZne doporuovany termin neskorsi - za¢iatkom méja) selektovat klony s vyso-
kou, ale aj stabilnou hodnotou tvorby neredukovanych pelovych zfn (klon 1/36).
Zd4 sa ndm vsak, Ze stabilné genotypy mdZu mat prive Casto nizke hodnoty tvorby
neredukovanych pelovych zfn (klony 27/11 a 20/13). Pri dostatocne;j tvorbe pel'u
by bolo preto vhodné robif predselekciu pred kriZzenim aj podla kvietkov, ¢o by
viedlo k zefektivneniu unilaterdlnej retetraploidizicie v smere 4x x 2x.

IV. Rozdiely vo vel'kosti pelovych zfn medzi klonmi 2. terminu vysadby rastlin — Differencies
in the size of pollen grains among the clones from the secon term of planting

Klon | 1736 | 27/11 | 19/33 | 1/33 | 20/13 | 9/5 4/48 | 74/30 | 14/62 | 13/5
6/7 ++ + - + + - + + + -
1/36 - - 4+ + - - + - +

27/11 - - ok + - + +

19/33 = ++ + & + = =
1733 ++ + + + + =

20/13 ++ + + + +
9/5 - - - ++
4/48 ++ - +

74/30 - ++

14/62 ++

Z klonov testovanych v predchddzajicom roku v kriZeni klony 6/17 a 20/13
nevytvorili semend, pricom oba klony tvorili velké pelové zrnd, klon 6/17
v najvysSej frekvencii zo vetkych genotypov (obr. 1 a 2). Toto by potvrdzovalo
hypotézu o neiplnej penetrancii (Veileux, Laver, 1981), ¢o komplikuje
selekciu klonov do kriZenia podl'a pritomnosti neredukovanych gamet u rodicov,
aj ked' ide o znak s jednoduchou recesivnou dedi¢nostou (M ok, 197S;
Hermsen, 1984). Genotyp HH 490 moZe byt pre tento znak heterozygotny,
alebo nepritomnost semien pri krizeni moze byt tiez vysledkom neiiplnej
penetrancie, kedZze klon 76/60 (vysledok krizenia H 2/4 x HH 490) tvoril semena
ked bol pouzity v kriZeni aj ako otcovsky, aj ako matersky partner.

Pre efektivne vyuZivanie analyticko-syntetickej schémy &lachtenia na bdze
dihaploidov s moZnosfou inkorporicie zirodo¢nej plazmy divych druhov, je -
potrebné reSpektovat netiplnd penetranciu a kolisiicu expresivitu jednoducho rece-
sivne dedenych portich meidzy a pri selekcii zohl'adiiovat ako pdvod klonu, tak
i tvorbu semien v experimentilnom kriZeni, dodrziaval podmienky zvysujice
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V. Zikladné $tatistické parametre znaku vefkosti pel’ovy"ch zfn u troch kvietkov 1. terminu vysadby
rastlin — Basic statistical parameters of the trait - size of pollcn grains in three flowerets from the
second term of planting

Klon |[Kvietok?| x . | * pax x s v 2 Preull(lznosf >3
1. 18 30 23,14 | 2,889 | 12,48

21 g, 14 | 34 | 2288 | 2972 | 12,99 . # :
3. 18 30 2224 | 2610 | 11,73
1. 14 34 23,02 | 4,936 | 21,44

677 2. 16 30 21,78 | 3,374 | 15,49 + ++ ++
3. 16 32 25,74 | 3,547 | 13,79
1. 12 32 2522 | 3,560 | 14,12

1/36 2. 14 36 23,58 | 4,560 | 19,34 ++ + -
3. 12 30 22,78 | 4,840 | 21,25
1. 16 40 28,78 | 3,917 | 13,61

9/32 2t 20 36 27,58 | 4,093 | 14,84 + - -
3 20 40 27,98 | 3,809 | 13,61
I, 18 32 26,30 | 2,687 | 10,22

1/33 A 16 32 23,84 | 3,097 | 13,00 ++ - ++
3. 16 34 26,28 | 3,241 | 12,33
1. 22 38 20,37 | 3,193 | 10,87

6/17 2. 18 36 2531 | 3,730 | 14,74 ++ ~ ++
% 20 40 28,63 | 3,584 | 12,52
1. 16 32 20,46 | 2,650 | 12,95

16/16 2. 16 28 2202 | 2,246 | 9,79 ++ ++ +
3. 18 30 23,56 | 2,302 | 9,77
{: 18 30 2522 | 2,900 | 11,49

19/33 2. 20 36 26,84 | 2,850 | 10,60 ++ ++ ++
3. 24 40 20,92 | 2,604 | 8,70
1. 18 36 2420 | 4316 | 17.83

28/156 2 18 32 24,02 | 3,452 | 14,37 - ++ ++
3, 18 | 30 | 2246 | 2,603 | 11,50
1. 16 32 21,18 | 3,608 | 17,04

20/13 2 16 26 21,10 | 3,080 | 14,60 3 E e
3. 16 28 21,56 | 2,194 | 10,18

Holds for Tables V and VI:
1 2 oo
clone; “floret; “significance
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expresivitu tvorby neredukovanych pefovych zfn i zohladiiovat velkid variabilitu
medzi jednotlivymi kvietkami toho istého klonu, pre ¢o najefektivnejSie vyuZzitie
doporucovanej schémy 4x x 2x v §l'achteni.

VI. Zikladné Statistické parametre znaku velkost pelovych zin u dvoch kvietkov druhého
terminu vysadby rastlin —Basicstatistical parametrs of the trait - size of grains in two flowerets
from the second term of planting

Klon! | Kvietok? | ¥min. | X max. x s v | Preukaznosi’[%)
2711 1. 18 28 22,56 2,071 9,18 )
2. 10 26 22,50 2,209 9,82
6/7 i 8 16 28 21,74 2,666 11,96 )
2. 16 30 22,50 3,145 13,98
136 i 18 34 25,42 2,731 10,74 i
2: 16 28 23,08 2,210 9,57
9 1. 18 32 25,26 2,866 11,35
/5 ++
2. 10 30 20,28 4,293 21,17
: 2
4/48 1. 1.5 36 24,83 3,334 13,43 i
2: 16 32 25,12 3,870 16,41
74/30 1. 16 34 25,96 3,596 13,85 )
2: 16 34 25,16 4,111 16,34
2
19/33 1. 14 40 23,38 4,373 18,71 i
2, 14 36 23,82 4,246 17,83
14/62 1. 16 36 24,40 3,846 15,76 i
2. 14 32 24,58 3,542 14,41
13/5 1 16 34 22,74 3,681 16,19 )
2 16 32 23,16 3,676 15,87
20/13 1. 14 30 20,58 3,621 17,60 i
2. 16 28 19,88 2,571 12,93
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D. Subovd (Research and Breeding Station, Liptovsky Hrddok, Slovak Republic)

Efficiency of criteria size and number of germ pores for a trait unreduced pollen
and its variability in potato dihaploid clones

“In studying the variability of the trait creation of unreduced gamete - pollen grains -
11 interhaploids were included in trials which were tested for the creation of unreduced
gametes in crossing in the preceding year, two dihaploid clones originated from the
U.S.A,, two clones S. rybinii and one clone S. chacoense. A number of germ pores
(4) and the size of pollen grains ( = 25 um). The clones were planted in the greenhouse
in two terms in such a way that the daily temperature in induction of inflorescences was
ranging in the first date from 10 °C to 20 °C, in the second date from 20 °C to 35 °C
and the night temperature was rangigng in the first date from 5 °C to 7 °C and from
14 °C to 18 °Cin the second date. It was found out that the size of pollen grains is more
exact criterion that the number of germ pores. By comparison of the same clones in
both dates of planting, in four clones out of six, a higher proportion of great pollen
grains statistically significantly was found in the first date of planting, that is in action
of lower temperatures (particularly in night ones) in induction of inflorescences.
Statisticallly significant difference in production of great pollen grains among clones
are more frequent in conditions inducing higher expressivity of this trait. Expressivity
of the trait - creation of great pollen grains is fluctuating either in dependence on the
genotype and the conditions of medium, or within the genotypes among individual
florets. Larger differences were again found in the first date of planting, that is at higher
expressivity of the trait where statistical significant differences were found among
florets in nine clones, while these were found only in three clones in the second date.
A case of dihaploid clone 6/17, which created great pollen grains in the highest
frequency and did not form any seeds in hybridization in the preceding year, or of the
HH 90 clone, which also did not create any seeds in hybridization, and the clone 76/60,
derived from the latter, formed seeds in both types of hybridization, 4x x 2x and
2x X 4x, confirms the incomplete penetrance of this trait reported in the literature.
All these fact are to be considered in analytical and synthetic scheme of breeding on
the basis of dihaploids.

Solanum tuberosum L.; variability; genotype; florets; unreduced pollen grains;
dihaploid; germ pores; meiotic reteraploidy; expressivity; penetrance
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AKTUALITY

GENET]CKA‘ VARIABILITA RODU CUCUMIS
A JEJI VYUZITI VE SLECHTENI

Ale$ LEBEDA, Eva KRISTKOVA

SEMO, S‘lechtitelskd stanice zelenin, 798 17 SmrZice

Celed’ Cucurbitaceae je neoby&ejn& rozsahlé a riiznoroda skupina rostlin, kterou podle
soucasnych taxonomickych poznatkil pfedstavuje 118 rodi a 825 druhd. PfevdZnd vétSina
t&chto druhi je plané rostoucich a jsou sloZkami pfirodnich ekosystému. Pouze omezena
¢ist druhll ma hospodifsky vyznam a je vyuZivdna v praktickém zemédélstvi, resp.
zahradnictvi. VétSina z nich jsou zeleniny, pfipadné slouZi k primyslovému zpracovani.
Urcité druhy v3ak maji vyznam i v Iékaistvi (Bates et al, 1990). Z hlediska dlou-
hodobého pohledu bylo a je péstovdno rozséhleji asi 16 druhl tykvovitych rostlin.
Mezi nejvyznamnéjsi je tfeba zahrnout rody Cucumis, Cucurbita, Citrullus, Lage-
naria, Luffa, Sechium a Trichosanthes.

Tykvovité rostliny se nachézeji a jsou péstoviny zejména v tropickém a subtro-
pickém pasmu. PribliZné asi 90 % druhi se vyskytuje ve tfech hlavnich oblastech:
Afrika a Madagaskar, Stiedni a JiZni Amerika, jihovychodni Asie a Malajsko
(Jeffrey, 1990a). N&které druhy, pfedevSim zastupci rodl Cucumis a Cucurbita,
jsou béZnou souldsti zahradnickych kultur mimého pisma. Limitujicim faktorem
péstovani tykvovitych v temperdtnich oblastech je teplota, pfiemZ u b&Zné pésto-
vanych druhd neni v podstaté znima vyznamnéj$i chladuvzdornost nebo
mrazuvzdornost.

Taxonomie a cytogenetika Cucurbitaceae

Taxonomie cCeledi Cucurbitaceae je dlouhodobé stfedem pozornosti. I kdyZ byla
v této oblasti publikovédna v poslednich letech fada souhrnnych praci, stdle u mnoha
rodl postrdiddme uceleny pohled na jejich taxonomii (J e f fr ey, 1990b). Vyzkum
systematiky je tfeba povaZovat za velmi vyznamny nejen z hlediska teoretického
(heuristického), ale i Cisté praktického (Slechténi), nebot se tykd mnoha zdvaZnych
otazek. Nejednd se pouze o taxonomicky popis jako pfedpoklad identifikace, ale také
o soustfedéni, uchovdvini a dokumentaci genovych zdroji, poznini geografické
distribuce a variability, tvorbu systémi klasifikace dat atd. Této problematice se Casto
vénuji genové banky.
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Jako u celé fady jinych- skupin rostlin, rovnéZ i u Cucurbitaceae lze pozorovat
vyrazny trend od tzv. a- k w-taxonomii. Znamend to, Ze je snaha prechdzet od
ptivodnich metod klasifikace, zaloZenych na popisu morfologickych rozdild,
k aspektim cytologickym, cytogenetickym, fytochemickym a molekuldrné-gene-
tickim(Perl-Treves etal,,1985a,b;Raamsdonk etal, 1989). Celé toto
pracovni usili vydstilo aZ k soucasné standardizaci genl u Cucumis sativus
(Pierce, Wehner, 1990), C. melo (Pitrat, 1991) a Cucurbitaceae
(Robinson etal, 1976). Na zikladé vySe uvedenych piistupl je zaloZeno
soucasné taxonomické Elenéni ¢eledi Cucurbitaceae, jeZ je uvedeno souhrnn€ a ve zkré-
cené formé v tab. I. Celed je rozdélena do dvou podéeledi, pfi¢em# pod&eled’ Zano-
nioideae zahrnuje druhy, které maji maly hospodarsky vyznam. V8echny hospodarsky
duleZité rody a druhy jsou soudasti podceledi Cucurbitoideae.

1. Zdkladni taxonomické ¢lenéni Eeledi Cucurbitaceae (upraveno podleJ e f f r e y, 1990)

Klasifika¢ni jednotka
Podéeled Tribus Rod
et Fanoplias celkzem 18' rodi (asi 80 druhii) napf. Fevillea,
anonia, Gomphogyne, Actinostemma
Cucurbitoideae celkem 100 rodu (asi 745 druhi)
Melothrieae Cucumis (n=17,12)
Schizopeponeae Schizopepon (n = 10)
Jolilleae Momordica (n=11,14)
Trichosantheae Trichosanthes (n=11)
Benincaseae Benincasa (n=12)
Lagenaria (n=11)
Citrullus (n=11)
Luffa (n=13)
Cucurbiteae Cucurbita (n =20)
Cyclanthercae Cyclanthera (n =8)
Sicyoeae Sechium (n=12)

n = pocet chromozému

ProtoZe problematika taxonomie, cytogenetiky, genetiky a Slechténi tykvovitych je
neobycejné rozsahld, zamérime se dale predev$im na otizky spojené s rodem Cucumis.
Vychazime pfitom z pfedpokladu, Ze tento rod je v podminkdch stfedni Evropy
nejvyznamnéjsi, pfi¢emzZ je reprezentovan hojné péstovanym druhem C. sativus.
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Podrobné studie o cytologickych a cytogenetickych aspektech rodu Cucumis
publikovali Dane (1991)a Raamsdonk et al (1989). Rod Cucumis tvori
30 druhd. Ke komer¢nimu péstovani jsou vyuZivany predev§im druhy C. sativus
(okurka) a C. melo (meloun cukrovy); v omezeném rozsahu je péstovdna C. anguria
(»West Indian gherkin“) a C. metuliferus (,horned cucumber). Ostatni plané druhy
jsou péstovany jako okrasné rostliny, pivodné védzané na aridni a semiaridni oblasti
Afriky. C. sativus, C. hardwickii a C. callosus maji diploidni pocet chromozémi
2n = 14. Naopak u viech ostatnich druhli rodu Cucumis se pocet chromozémi pohy-
buje v ndsobku 12, a to v rozmezi 24 aZ 72. Zikladni pfehled o po¢tu chromozémi
u vybranych druhl rodu Cucumis je uveden v tab. II.

II. Pocet chromozémi a pfivod n&kterych druhii rodu Cucumis [upraveno podle D a n c,
(1991)]

Druh (vzorek) 2n Typ Pivod
C. aculeatus (PI 193967) 48 \Y Etiopie
C. africanus (P1 203975) 24 J J. Afrika
C. anguria var. anguria (P1 233646) 24 J Etiopie
C. anguria var. longipes (Pl 249894) 24 J J. Afrika
C. dinteri 24 Vv J. Afrika
C. dipsaceus (P1 193498) 24 J Etiopie
C. ficifolius (P1 280231) 24 \Y Etiopie
C. figarei (Pl 343699) 72 \% Nigerie
C. heptadactylus (Pl 282446) 48 \% J. Afrika
C. leptodermis (P1 282447) 24 J J. Afrika
C. myriocarpus (PI 299568) 24 J J. Afrika
C. meeusi (PI 276068) 48 \Y J. Afrika
C. melo 24 J ruzny
C. metuliferus (P1 '702681) 24 J J. Afrika
C. prophetarum 24 \% Egypt
C. sagittatus (P1 282441) 24 \% J. Afrika
C. sativus 14 J Indie
C. zeyheri (P1203974) 24 A% J. Afrika
(PI 299570) " 48 \% J. Afrika

Typ rostliny: J = jednolety, V = vytrvaly
Z karyomorfologickych studii je zfejmé, Ze rod Cucumis je charakterizovéin znacnou

variabilitou ve velikosti chromozému a celkové délce chromatinu. U C. sativus se
délka chromozémi pohybuje v rozmezi 2,3 - 4,1 um, u C. melo 1,2 - 2,5 pm
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(Trivedi, Roy, 1970). RovnéZ v mnoZstvi jaderné DNA jsou podstatné
rozdily u kulturnich a planych druht (Ramachandran, Naray an,1985).
Odlisny zdkladni poCet chromozémt u rodu Cucumis je v podstaté vysvétlovan na
zakladé€ dvou hypotéz. Podle prvni byl C. melo (n = 12) odvozen z C. sativus (n = 7),
nebo piibuznych druhl, na zdkladé fragmentace urcitych chromozémi, coZ bylo
doprovédzeno regeneraci centromer de novo a ndslednou stabilizaci (Ayyangar,
1967). Druhd hypotéza vychdzi z piedpokladu, Ze n = 7 mohl vzniknout z n = 12
nerovnomeérnou translokaci nebo fiizi nehomolognich chromozémi (Y ad a v a etal,,
1984). Ze soucasnych podrobnych studii genomu, izoenzymt a DNA hybridizace obou
druhil vyplyv4, Ze tyto hypotézy nejsou spravné. C. sativus a C. melo jsou evoluéné
izolovanédruhy (D ane,1983;Peri-Treves etal,1985;Ramachandran,
Seshadri, 1986). Tento poznatek také vedl k tomu, Ze je rod Cucumis rozdé-
lovdn na dva podrody, Cucumis a Melo. Podrod Melo se déle ¢leni nejméné na tfi
skupiny (S i n g h, 1990): Melo, Anguria, Metuliferus.

Evoluce a geneticka diversita rodu Cucumis

Problematice evoluce tykvovitych a rodu Cucumis byla vénovana rfada souhrnnych
studii(Dane etal,,1980;Perl-Treves, Galun,1985;Perl-Treves
et al.,, 1985; Singh, 1990; Staub et al., 1987). (Z jiZ uvedenych divodi se
zaméfime pouze na zakladni informace vztahujici se k rodu Cucumis.)

Za primdrni genové centrum rodu Cucumis je povaZovana JiZzni Afrika. V této
oblasti Ize nalézt vétSinu planych druhdi (D a ne et al., 1980). Naopak za centrum
vzniku C. sativus je povazovino indické genové centrum, zejména podhiii Himaldje.
Podle ndzoru mnoha autort je za progenitora kuiturnich forem C. sativus povaZovin
C. hardwickii, jehoZ pfirozeny vyskyt je vizan privé na tuto oblast (W hitaker,
Davis, 1962). PouZitim klasickych a modernich metodickych pfistupl (jaderné
kédované enzymy, izoenzymy, variabilita chloroplastové DNA, DNA hybridizace)
bylo moZné ucinit nasledujici zavéry. Zcela izolovanou a samostatnou skupinu tvori
C. sativus, ktery je charakterizovan velkymi hodnotami D (genetickd vzddlenost podle
Neie). Rovnéz C. melo predstavuje vyhranénou skupinu. Vétsina africkych druhl
vytvafi kompaktni skupinu Anguria (napf. C. anguria, C. africanus, C.dipsaceus,
C.zeyheri), od niZ se odliSuje n¢kolik dalich druhl (C. metuliferus, C. myriocarpus,
C. sagittatus). Tyto poznatky jsou zidkladem pro pochopeni vzidjemné afinity pfi
mezidruhovém KfiZeni v rdmci rodu Cucumis.

Taxonomické postaveni a charakter evoluce rodu Cucumis je v pfimé souvislosti
s genetickou diversitou C. sativus. Dosud je k dispozici relativné mélo poznatkd
o genetické diversité a vazebnych vztazich u C. sativus. Vysledky elektroforetickych
analyz ukazuji, Ze v ramci druhu C. sativus je velmi omezend geneticka diversita
(Dane, 1976; Esquinas-Alcazar, 1977, Knerr et al., 1989;
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Staub et al., 1987). Tato skuteCnost limituje zdsadni pokrok ve Slechténi okurek
a introdukci novych znakl do komer&nich odriid. Podstatné vétsi genetickou variabilitu
Ize odekdvat v planych druzich rodu Cucumis (S ta u b etal., 1987).

Plané druhy rodu Cucumis jako genové zdroje ve Slechténi

Vyzkum a pouZiti planych druhli rodu Cucumis ve Slechténi je dosud relativné
mélo probddanou oblasti. Pfedeviim existuji snahy o jejich vyuZiti jako genovych
zdroji ve 3lechténi na rezistenci. U okurek a tykvovitych zelenin je zndmo nékolik
desitek chorob, z nichZ nejméné¢ dvandct je rozsdhle rozsifeno a jeZ maji velmi
podstatny hospodéisky vyznam (L e b e d a, 1992a). 1 kdyZ je u C. sativus zndma fada
efektivnich zdroji rezistence, k mnoha plivodcim chorob (napt. Erysiphe cicho-
racearum, Sphaerotheca fuliginea, Pseudoperonospora cubensis) a $kidcim (kofe-
novad hdditka, Trialeurodes vaporariorum) nemdme dostatecné efektivni zdroje
rezistence.

Tato skutecnost vedla ke studiu planych druhii rodu Cucumis jako potencidlnich
zdrojii rezistence. Problematikou vztahu mezi genovymi centry rodu Cucumis
a rezistenci vici chorobdm a Sklidcim se jako prvni intenzivné zabyval Leppik
(1966a,b). V polnich a sklenikovych podminkidch sledoval reakci n€kolika desitek
vzorkl planych druhl Cucumis vii¢i 17 riznym chorobdm a Sesti Sklidcim. V dal§im
obdobi toto studium vedlo k identifikaci fady efektivnich zdroji rezistence (K G d e -
la, Lebeda,1991; Laska, Lebeda, 1989; Lebeda, 1984, 1990, 1991,
1992b; Lhotsky etal, 1991). I pfes pocatecni nedspéchy v identifikaci zdroje
rezistence vici Pseudoperonospora cubensis (L e b e d a, 1992c,d) se ukazuje, Ze
v souboru planych druhl rodu Cucumis bude moZné najit Glinné zdroje rezistence
(L e bed a, nepublikovdno). Vyzkum v této oblasti bude tieba do budoucna zamérit
nejen na determinaci zdroj{, ale i na hlubsi poznani mechanismlia genetiky rezistence.
PouZiti planych druhli ve Slechténi okurek viak md i vyznam obecné Slechtitelsky,
a to v rozsifeni genetické diversity tohoto druhu.

Zavér .

Celed tykvovitych (Cucurbitaceae) je velmi riznoroda z hiediska taxonomického
i genetického.Reprezentuje ji 118 rodi a 825 druhi. Pouze asi 16 druhii viak bylo a je
rozsihleji péstovino. V mirném pasmu jsou nejvyznamnéjsi zastupci rodd Cucumis

.a Cucurbita, pficemz okurka (Cucumis sativus) je nejpéstovanéjsi zeleninou.

U rodu Cucumis, ktery podle souasnych poznatkl zahrnuje 30 druhd, je znima
rozsihld geneticka variabilita. PfevaZna vétSina téchto druhi pochézi z afrického genového
centra. Pocet chromozémi se u nich pohybuje v nisobku 12 (2n = 24, 48, 72). U C. sativus
je2n = 14.Za misto vzniku C. sativus je povaZovdno indické genové centrum a jako
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pfimy progenitor je uvddén druh C. hardwickii. Z genetického hlediska je C. sativus
zna¢né izolovanym druhem od ostatnich zdstupch rodu Cucumis. C. sativus je
charakterizovdn relativné omezenou genetickou diversitou, coZ omezuje zdsadni
pokrok ve Slechténi okurek. Vyznamnd genetickd variabilita je naopak znama
u planych druh@ rodu Cucumis. Jejich praktické vyuZiti je spojeno s pfekonanim bariér
nekfiZitelnosti mezi C. sativus a Cucumis sp. Mezidruhova hybridizace je povaZovina
za velmi perspektivni, zvla§té¢ pak ve 3lechténi okurek na odolnost k chorobdm
a SkGdcim. Jeji praktické vyuZiti je stile Castéji spojovano s aplikaci modernich

biotechnologickych metod. ‘
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Genetic variability of the Cucumis genus and its utilization in plant breeding

Plants of the Cucurbitaceae family represent an extensive and heterogenous group
including 118 genera and 825 species. The genera Cucumis, Cucurbita and Citrullus
are the most important from practical aspects. Particulary the Cucumis genus
(cucumber) represented by the species Cucumis sativus is of great importance in the
conditions of Czechoslovakia and Central Europe. This genus is characterized by low
genetic variability, which limits opportunities for the development of this vegetable
crop breeding. On the other hand, the Cucumis genus is extensive enough (about
30 species), hence there are theoretically good oportunities for its use for C. sativus
breeding. Breeding for resistance to diseases and pests is of key importance. A principal
factor limiting the scanty use of this genus for interspecific hybridization is the marked
cytological diversity of C. sativus (2n = 14) from the majority of the other species of
the Cucumis genus (2n =24, 48, 72). Fertile hybrid plants have failed to be produced
by traditional breeding methods. Biotechnological techniques seem to be very
promising to cope with this problem.
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POSTGRADUALNI STUDIUM Z OBORU SLECHTENI
PRILOHA CASOPISU GENETIKA A SLECHTENI, 29, 1993, &slo 1

METODY SLECHTENI SAMOSPRASNYCH ROSTLIN

Oldrich CHLOUPEK

Vysokd Skola zemédélskd, Zemédélskd 1, 613 00 Brno

V pfirozenych populacich rostlin pfevaZuji druhy cizospra3né, samospra$nych je jen
asi 20 % (Castecné cizospra$nych 9 %). Naproti tomu u péstovanych plodin ini podil
samospra$nych asi 45 % (&astecné cizospras$nych druhii je 27 %) (B e c k e r, 1989).
Podil samo- a cizosprd3eni je viak ddn nejen druhem, ale i podminkami prostredi (napf.
Chloupek,1986).

Ve $lechténi samosprasnych prevldda rodokmenova metoda (pedigree), aviak zacli-
naji se uplatiiovat predevs§im z ekonomickych diivodi i jiné metody. VétSinou se viak
nepouZivé jedna metoda, ale kombinuji se riizné. KaZzdy $lechtitelsky postup totiZ musi
byt flexibilni a umoZiiovat zménu. Je v§ak nutné si uvédomit, Ze $lechtitelskd strategie
zahrnuje tfi elementy, tj. Slechtitelsky systém (metodu), zkuSenost a styl. Z téchto ti{
elementl jsou posledni dva dileZit&jSi neZ samotnd metoda. Zkusenost nelze ziskat
jinak neZ praktickym S$lechténim. Styl predstavuje zplsob realizace véci, urovei
realizace projektu (troveii aplikace 3lechtitelské metody).

PredloZend price je uréena pfedevsim praktickym $lechtitelim, poslucha¢lim vyso-
kych kol a doktoranddm. Vychazi z nejvyznamné;jsich uéebnic $lechténf rostlin.

Zékladni metodu individudlniho vybéru se zkouSenim potomstev rodokmenovou
(pedigree) metodou Ize znazomnit schématem (Briggs, Knowles, 1967),
které je uvedeno na obr. 1.

Je nutné péstovat dostatek F, rostlin nejen pro produkci F,, ale i pro vytvoteni rezervy.
Rostliny se v této generaci srovnéavaji s rodi¢ovskymi a nehybridni se vylucuji. Pocet
F, rostlin by mél byt 10 aZ 20krat vétsi, neZ je poZadované mnoZstvi F; rodin. V této
generaci se zafazuje za kaZzdou desétou rodinou kontrolni (nebo rodi¢ovskad) odrida.
V této generaci je moZné zacit se selekci neZadoucich rostlin a z ostatnich se vyberou
nejvhodnéjsi na zdkladé polniho i laboratorniho hodnoceni biologickych vlastnosti
(barva semen, tvar aj.). V generaci F; se individudlné vysézi potomstva z vybranych
rostlin, pfi¢emZ kaZda rodina (linie) musi byt dostate¢né velkd pro posouzeni jejiho
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1. Schéma metody individdlniho vybéru (Briggs,Knowles, 1967)

Poletpistovanfch  Podet vybranfch

8 c e e e e e e roatlin linif rostlio  linii
1 50 50
F 5000 250
F, 250 125 50°
F, 125 % 40°
Fs 90 80 35¢
Fg
80 15
lesty
sopakov‘nfml
F, 15 4
wdy na vice
D lokalitich 4 1
Fy a2 Fpp mnoieal ‘

Tecky predstavuji populaci péstovanou jako jednotlivé rostliny; spojené tec¢ky pfedstavuji rodiny
¢i linie hodnocené jako jednotlivé rostliny; obdélniky jsou smési (bulk); hodnoty s hvézdickami
uddvaji pocet linif nebo rodin, z nichZ pochdzeni vybrané rostliny
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potencidlu a pro srovndni s kontrolni odridou, kterd se zafazuje za kaZdou desitou
rodinou. Pocet vybranych rostlin generace F; by nemél presidhnou pocet F; rodin.
V generaci F, a Fs se postupuje obdobné jako v F;, za postupné redukce materidlu.
V generaci Fg se prechazi od hodnoceni rostlin k hodnoceni rodin, tim Ze se parcely
(fddky) sklizi hromadné a za¢ind se s hodnocenim vynosu. Od generace Fg nebo F; se
nazev ,rodina“ nahrazuje ,linii“. VySe uvedeny zpisob tedy &ini 12 let selekce, z toho
pét na zdkladé jednotlivych rostlin a dalSich sedm na zdkladé populaci. Tato prvni
perioda v§ak muZe Cinit Ctyfi aZ osm let, druha Sest aZ osm, celkem tedy 10 aZ 16 let.
Vyse popsand rodokmenova (pedigree) metoda vznikla a pouZivala se v Evropé
(Velk4 Britanie, Svédsko) od posledni dekddy minulého stoleti. Byla Gsp&3nd proto, Ze
tehdejsi odriidy, které ji pfedchizely, vznikly hromadnou selekci a predstavovaly
heterogenni populace, ve kterych bylo pomoci rodokmenové selekce dosaZeno rychlé-
ho pokroku. VyuZivala tedy znaéné variability dobihajicich krajovych odrid
a tehdejsich heterogennich odrid. Slechtitelé byli tehdy pfesvéd&eni o nevycerpatelné
variabilité krajovych odrlid, nezajimali se o uniformitu odriid a véfili, Ze se daji zlepsit
i fixované typy (napf. linie) dalsim vyb€rem. Tomu odpovidalo neimérné naro¢né
popisovani botanickych a morfologickych znakl, které bohuZel Casto preZiva do
dneska. Neocenitelny piinos Rehofe Mendela pro praktické lechténi spo&ivi zejména
v tom, Ze vysvétlil, pro¢ jen hybridizace a mutace mohou vytvofit novou variabilitu.

Jinou modifikaci rodokmenové metody lze popsat ndsledovné (J e n s e n, 1988):

F, - subjektivné se vybereasi 10 % rostlin z populace dvou az tfi tisicrostlin kaZdého kfiZent,

F; - vyseje se stejny pocet semen od kazdé vybrané rostliny z F, do F5,  subjektivné
lep3i potomstva se sklidi, provéri na typ zrna aj. a preseji do Fy,

F, - Fg - selekce nejlepsich linii podle vynosovych testil se zvysujici se pfesnosti,

F; - vybér jednotlivych rostlin pro zaloZeni novych linii,

Fg a ddle - testy na vynos a kvalitu pro témér homozygotni linie.

Jind modifikace (J e ns e n, 1988):
F, - viz vyse,
F; - subjektivni vybér nejlepsich fadkd (potomstev) a uvnitf nich vybér nejlepsich rostlin,
F, - linie se péstuji v fadcich, vybere se jeden nebo vice fadki, zbytek se sklidi dohro-
mady a predstavuje kontrolu pro pokus v Fs generaci,

Fs aZz F, - vynosové zkousky, Zadna dalSi selekce.

Pomoci této metody se tdajné usetii dva roky.
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Slechtitelsky postup odriidy je¢mene Beacon pomoci rodokmenové metody
(Foster, 1987):

Rok Lokalita Postup

1963 sklenik kfizeni Conquest x Dickson, kfiZzenec oznaten C63-5

1963 ristovd komora  pé&stovani Fj rostlin C63-5

1963-1964 Mexiko péstovani F2 populace a sklizeii jednotlivych klasi
z 212 vybranych rostlin

08 plcvusa  Psovinipoomsn e pud oot 5351

1964 -1965 Mexiko péstovini 38 F4 v fadcich - véetné C63-5-74-1-1, ze které

byla odvozena odriida Beacon. Byla provedena klasova
selekce v&. C63-5-74-1-1

1965 pole v USA péstovini Fs potomstva v f4dcich, pak klasovi selekce
1965-1966  Mexiko péstovini Fe potomstva v fadcich

1966 - 1972 pole v USA odriidové zkousky linii z Fs

1973 povoleni odridy Beacon

Kombinované slechtitelské metody

Jak zndmo, Slechtitelské metody lze rozdélit na rodokmenové (pedigree), pficemz lze
u kaZdé rostliny individudlné stanovit viechny predky, a sméSovaci (bulk, composite),
v nichZ dochdzi ke smichani vybraného osiva (napf. We b e r et al, 1989).

VétSina kombinovanych metod spociva ve vybéru F, -rostlin nebo F, -klast a hodnoti
se jejich fidkovéd potomstva v F; aZ Fs generaci. Sklizi se celé fidky (ne jednotlivé
rostliny), a proto se v postupujicich generacich nezvétSuje pocet potomstev. Zvysi se
tak pravdépodobnost, Ze se v ranych generacich nevylouci vhodné genotypy. Vzhledem
k dostatku osiva lze dfive zacit se zkouSkami na kvalitu, adaptaci, vynos aj. Pfirozena
selekce v generacich F; aZ Fs redukuje vyskyt neadaptovanych typl v populaci.

Kombinace rodokmenové a sméSovaci metody (J e ns e n, 1988):

. nakfiZit, vypéstovat F,, vyset F,,

. subjektivni selekce F, rostlin,

. smichat vybrané rostliny,

. vypéstovat smé&nou populaci do F; a F, (nejlépe do Fs) presevem,
. individualni hodnoceni a selekce, .

6. hodnoceni systémem klas - fadek, zkousky vykonu.

Vhodnéjsi je ve tretim kroku vytvofit vice smési podle typu rostlin, vysky, ranosti,
rezistence aj.

N & W~
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Jind kombinovand metoda (J e n s e n, 1988):

1. nakfiZit, vypéstovat F,,
2. rostliny F, péstovat ve sponu, individudlni vybér,
3. vyset potomstvo vybranych F, rostlin do fadki a subjektivni vybér nejlepsich

fadku, nejlepsi fadky smichat,

s we

4. pfesev smési do F, a Fs,
5. selekce rostlin & klasu,
6. hodnoceni systémem klas - fddek, zkousky vykonu.

Jednozrnkova selekce (single seed descent - SSD) vychizi z toho, Ze mezi F, rostli-
nami v populaci je zna¢nd genetick4 variabilita, kterou jiné metody nevyuZivaji. Tento
typ selekce je charakterizovin tim, Ze z kaZdé rostliny v F, generaci se vezme jedno
zrnko, viechna se smichaji a spole€né vyseji. V F; generaci se tento postup opakuje
a ziska se F, generace. Cast&ji se viak pouZivi misto vyb&ru zrnka z rostliny vybér

zrnka z klasu.

Slechtitelsky postup odriidy je¢émene Morex pomoci jednozrnkové metody
(Foster, 1987):

Rok Lokalita Postup

1969 sklenik - podzim kfiZeni Cree x Bonanta

1970 sklenik - zima péstovini F; rostlin

1970 pole péstovénj F2 ro§tlin, sklizei jednozlivych kl;’asﬁ
z vybranych rostlin. Jedno zrno z kazdého vybraného
klasu dino do smési

1970 sklenik - podzim pés.tovém’ F3 populéce a jedno zrno z kazdého klasu
sklizeno a ddno do smési

1971 sklenik - zima péstovani Fs populace a individudlni sklizen rostlin

1971 pole péstovini Fs potomstev v fidcich a sklizen
jednotlivych klast z vybranych fidku

1971 221972 Mexiko - zima péstovini Fe potomstev v fidcich. Vybrané fidky
sklizeny individuélné veelku a zaslany do Minnesoty

1972 pole prvni hodnoceni vynosu linii z Fs v generaci F7

1973221977  pole hodnoceni linii ve vynosovych testech

1978 povoleni odriidy Morex
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Smésovaci (bulk) metoda spocivéa v péstovani F, populace, sestivajici z nékolika
set rostlin. Sklidi se dohromady a Cast sklizeného osiva se preseje do dalsi generace.
To se opakuje nejméné do Fs generace, kdy jiZ doSlo ke zna¢né homozygotizaci
a provede se individudlni vybér.

Slechtitelsky postup odriidy je¢mene Heartland pomoci sméSovaci (bulk) metody
(Foster,1987):

Rok Lokalita Postup

1974 sklenik - podzim kfizeni Klondike x BT 416

1975 sklenik - zima péstovini Fy rostlin

1975 pole péstovani F2 populace, sklizeii vcelku a selekce nej-
vétSich zrn

1975221976  Brawley, Kalifornie péstovani F3 populace v fadcich, sklizei rostlin veelku,

' v§bér nejvétsich zm

1976 pole péstovani Fa populace, individudlni sklizeii vybra-
nych rostlin

1977 pole péstovini Fs potomstev v parcelich (od kazdého tfi

a sklizeii vybranych parcel individuiln

fad klizefi vybranych parcel individudlné

1978 - 1983 pole péstovini linii odvozenych z F4 ve vynosovych testech

1984 povoleni a patentovani odriidy Heartland

Zpcétné krizeni  slouZi k prenosu jedhoho ¢i nékolika gend z jednoho rodice ¢i
odridy, napf. pro ziskini rezistence. Vyhodou je jednoduchost a vysokd pravdé-
podobnost ziskdni o¢ekdvaného vysledku. '
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Sléchtitelsky postup odriidy jeémene Erbet pomoci zpétného kiiZeni (F o s t e r, 1987):

Rok Lokalita Postup

1958 pole kfiZeni Prior x Betzes

1958 221959  sklenik - zima " péstoviani Fi rostlin

1959 pole ?&tovém’ F?’rczstlin apro zpétné kfiZeni s Betzes, vybér
¢asné metajicich rostlin

1959221960  sklenik - zima péstovani BC1F rostlin

1960 pole pe"Estovém' BCy Fz'r’o§tlin a dr.uhé zpétné kiiZeni s Betzes,
vybér Casté metajicich rostlin

1961221964  sklenik a pole opakoyém’ v[’)osn’xpu pouZzitého uvpr\"nihowa druhého
zpétného kfiZeni (celkem Sest zpétnych kfiZen)

1964 2721965  sklenik - zima péstovani BCeFi rostlin

1965 pole péstovani BCgF? rostlin, vybér ¢asné metajicich rostlin

1965221966  Arizona, pole p?sto’vépl’ BCel:'3 potomsfev L) i‘éflcfch. sklizedi indi-
viduilnich klast z vybranych fadki

1966 pole pésw’vénj”BCoe.F‘s potomstev v Fadcich, sklizeii 39 vy-
branych fadki dohromady

1966 az 1967  Arizona, pole pfemnoZeni smési, osivo zasldno zpét do Montany

1967az1970  pole vynosové zkousky linii vzniklych zpétnym kfizenim

1971

povoleni odriidy Erbet

Slechténi viceliniovych odrid

Viceliniové odriidy jsou smési Cistych linii, tj. izolinii, pfibuznych linii, nebo

odrid ke zvySeni rezistence k chorobdm, napf. rzi. Izolinie vznikaji zpétnym kiiZe-
nim, nejlépe pokud se pouZije nékolik odliSnych zdroji specifické rezistence.
PouZivaji se jako nerekurentni rodice, jako rekurentni - pak vynikajici odriidy s chybé-
jici rezistenci. ProtoZe vétSina geni rezistence je dominantni, Ize ocekdvat rychly
pokrok v tomto $lechténi. Pocet komponent viceliniovych odriid zavisi na dostupnosti
odli$nych gent pro rezistenci a u pSenice se za minimum povaZuje osm linii. VSechny
komponenty tvofici viceliniové odridy musi mit podobnou vysku, ranost i morfo-
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logické vlastnosti. Tento typ odriid poskytuje u pSenice vynosy o 1 aZ 5 % vy3si neZ
tradi¢ni jednoliniové odridy (A | | a.n, 1987).

Slechtitelsky postup viceliniové odriidy pSenice Crew (A 11 a n, 1987):

Rok Postup

1967 kfiZeni odriidy Omar (P1) nichylné ke rzi s deviti rodi¢i odolnymi ke rzi
(P2 az P10) s odlisnymi geny pro rezistenci

1968 zpétné kiiZzeni (BC1) odriidy Omar s F1 rostlinami deviti populaci

1969 péstovani BCiF1 rostlin deviti populaci, BC2 odridy Omar s 20 az
30 rostlinami BC1F1 z populaci z P9 a P1o

1970 péstovani. BC1F2 potomstva populaci z P2 aZ Pg, selekce 300 az 400 klasu

z kazdé populace. Vypéstovani BC2F1 rostlin s rezistenci z Po a Pio
a hromadné (bulk) kfiZeni obou té&chto populaci

1971 inokulace BC1F2:3 klasovych potomstev z P2 az Pg populaci smésnym
inokulem rzi. Vybér 10 az 25 rezistentnich fidkd z kaZzdé populace a jejich
kfiZeni s jednou ze dvou linii, nichylnych ke rzi (= P11, P12). Péstovini generace
BC;F; s rezistenci typu Pg a Pyo a selekce 300 aZ 400 klasi z kazdé

1972 péstovani BC2F1 rostlin P2 aZ Pg populaci a hromadni sklizeii kaZzdé zvI4si.
Péstovini 300 klasovych potomstev v fidcich generace BC2F2.3 populace Po.
Selekce 25 linii s rezistenci ke rzi a kfizeni s Py2. Péstovini 300 BCaF2:3
klasovych potomstev v Fidcich s Pio rezistenci a selekce z nich

1973 péstovani BC2F: rostlin P2 aZ Pg, vybér 200 aZ 300 z nich. Pé&stovani BC3Fy
rostlin s rezistenci Pg a hromadn4 sklizei

1974 péstovini BC2F2klasovych potomstevz P2 aZ Pg a inokulace rzi. Selekee 15 a2
35 linii s rezistenci ke rzi. Péstovini F2 rostlin BC3 s Py rezistenci a vybér
300 klas

1975 péstovani 15 az 35 BC2F24 linii z populaci P2 aZ Pg a P1o na parceléch na

jedné lokalit&. Hromadna sklizei rostlin uvnitf parcel s rozdilnou reakci na
rezistenci. Péstovani 300 BC3F23 klasovych potomstev s P rezistenci a vybér
rezistentnich 40 linii

1976 péstovani 40 BC3F2.4 linii s rezistenci Pg na parcelich, hromadna sklizei
odolnych rostlin

1977 testovani rezistentnich tfi az osmi linii BCz az BC3F2:5 z populaci P2 az Pyo;
v polnich pokusech s opakovdnimi na jedné lokalité

1978 testovini dvou az étyf BCz aZ BC3Fa: linii na vice lokalitich, selekce jedné
linie z kazdé populace - morfologicky podobnych

1979 ;mich:’mf stejného mnoZstvi osiva deviti linii z P2 az P1o; zaélenéni i odrudy
Faro

1980 -1982 oficialni zkousky a povoleni
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Slechténi dihaploidd je u je¢mene nejvhodnéjsi tak, Ze se H. vulgare opyli pylem
H. bulbosum. Slechtitel kastruje F, rostliny pochazejici z kiizeni dvourodi¢t H. vulga-
re a opyli bliznu pylem H. bulbosum. Vyvijejici se haploidni embryo musi byt pésto-
vdno na umélém médiu, aby pfeZilo. Haplodni rostlina se miiZe pievést na diploidni
Groveii oSetfenim oxidem dusiku nebo kolchicinem. Hlavni vyhodou je ziskdni homo-
zygotnich linii v jedné generaci a vynosové zkousky mohou zacit ihned, jakmile je
k dispozici dostatek osiva.

Slechtitelsky postup odriidy je¢mene Mingo pomoci dihaploidni metody
(Foster,1987):

Datum ' Lokalita Postup

kfiZzeni Vanier x Laurier, embryo F; pfene-

leden 1974 rustovad komora . =
seno na kultivaéni médium

péstoviani Fy rostlin a opyleni H. bulbosum,

bfezen aZ prosinec 1974 rustovd komora L 2
embrya s haploidnim poctem chromozémi
dopéstovina do semenackl. Zdvojeni poctu
chromozémi u semenacki a sklizen 200 di-
haploidnich zrn

leden 1975 " riistov4 komora rozmnoZeni dihaploidnich rostlin

1975 pole 14 dihaploidnich linii ve vynosovych zkous-
kich

1976 pole sedm dihaploidnich linii v dal3ich zkouskach

1977 - 1978 pole rozsahlé zkousky jedné linie

1979- povoleni a patentovani odriidy Mingo

Rekurentni selekce umoZiiuje zvyseni frekvence poZadovanych alel v populaci.
Siroce se pouZiva u cizospragnych rostlin a byla navrZena i pro samospra$né rostliny
(Hallauer, 1986). Jeji pouZiti u samospra$nych rostlin se v poslednich letech
roz8ifilo, ponévadZ bylo tieba rozsifit genetickou bdzi pouZivanou v rodokmenové
selekci. Jeji uspé3nost byla potvrzena u séje, ovsa, tabdku, pSenice jarni, je¢mene
ozimého aj. Jednd se o cyklickou $lechtitelskou metodu, jejiz nevyhodou
u samospraSnych rostlin je malé mnoZstvi osiva v kazdém cyklu po prokfiZeni.
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U je€mene ozimého popsaliDelo gu et al. (1988) nasledujici GspéSny systém
rekurentni selekce:

1. kfiZeni Sesti odrid s jinou odriidou v prvnim cyklu (),

2. kfiZeni F; dialelnim zplsobem,

3. ptemnoZeni do F; (tj. GF,),

4. kfiZeni nejlepSich linii v druhém cyklu (C;) dialelnim zpilisobem,
5. pfremnoZeni do F, (tj. C|F,) atd.

Vy3e uvedeny postup zvysil v disledku vys$siho podtu zm/m? vynos ze 772 g/m?
v prvnim cyklu na 1079 g/m? v druhém cyklu. V dal3im cyklu selekce je moZné rozsifit
geneticky zdklad vkiiZenim novych genetickych zdrojii (germplasm) a cely postup je
uleh&en vyuZitim geneticky kontrolované nebo chemicky indukované pylové sterility
pro jednodussi kiiZeni. V kaZdém cyklu selekce se nejlepsi linie homozygotizuji
presevem do dalSich generaci a pfedstavuji hotovd novoSlechténi (zalind se zavadét
termin candivar, tj. candidate pro variety nebo cultivar). Slechtitelsky cyklus reku-
rentni selekce pokracuje za piipadné infize novych linii. Tato metoda, obdobné jako
Slechténi viceliniovych odrid, vytvaii odridy méné homogenni a nemusi vZdy odpo-
vidat poZadavkiim na registrované odridy podle pfipravovaného zidkona.

Podékovani

Dékuji ing. A. Ha n i § o v ¢, CSc., ze Slechtitelské stanice Stupice, za kritické posouzeni a za
pfipominky k této praci.
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Pokyny pro autory

Casopis uvefejiiuje price, které jsou vysledkem plivodnich védeckych vyzkumd,
a kratka sdéleni z oblasti genetiky a $lechténi rostlin, tzn. genetické zdroje, cytologii,
genetiku, fyziologii, genetickou rezistenci a toleranci vii&i abiotickym strestim, pato-
genlim, piipadné pesticidim, metodologii a metody $lechténi v&etné biotechnologie.
Kompila¢ni prace (review paper) budou uvefejnovany pouze po vyZadani redakeni radou.
V rubrikdch jsou uvefenovdny aktuality z védeckého Zivota, recenze knih, téze
doktorskych praci a Zivotni jubilea.

Price jsou uvefejiioviny v CeSting, slovenstin€ nebo anglictin€. Rukopisy musi byt
doplnény kratkym a rozsifenym souhrnem.

Autor je pIné odpovédny za plvodnost price a za jeji vécnou i formdini spravnost.
K prici musi byt priloZeno prohlaSeni autora o tom, Ze prace nebyla publikovéna jinde.

O uvefejnéni price rozhoduje redakeni rada Casopisu, a to se zfetelem k lektorskym
posudkiim, védeckému vyznamu a piinosu a kvalité price.

Rozsah védeckych praci nema presdhnout 10 stran psanych na stroji véetné tabulek,
obrazkl a graft. V prici je nutné pouZivat jednotky odpovidajici soustavé mérovych
jednotek SI (CSN 01 1300).

Technicka dprava rukopisu

Uprava rukopisu mi odpovidat stitni norm& CSN 88 0220 (format A4, 30 fadek na stranku,
60 thozi na fidku, mezi fidky dvojité mezery). Ilustrace, grafy, tabulky a fotografie se
doddvaji zvIldst, ncodlepuji se. Na zadni strané se vyznaéi tuZkou pofadové &islo obrizki
nebo grafu. Texty k obrizkiim a grafim se doddvaji na zvldstnim listé. Tabulky se cisluji
zvldast fimskymi ¢islicemi. Na vSechny tabulky a obidzky musi byt odkazy v textu.

Vlastni iprava védecké prace

Niizev priice (titul) nemd presahovat 85 thozi. Je nutné vyvarovat se v ndzvu obecnych frazi
jako: Studie o ... Piispck k ... Pokus o ..., kazdy zaslany ¢linek musi byt samostatnou praci,
nemohou byt publikoviny ¢lanky na pokracovdni, oznacené napf. L., II. atd. stejné tak jsou
vylou¢eny podtitulky ¢lankda.

Jména autort se uvdddji bez titull s celym kfestnim jménem. Pod jméno se uvede adresa
autora s PSC, pri vice autorech adresy vsech.

Soulirn - rozsireny
v angli¢tiné (u praci v ¢eStiné nebo slovensting) nebo Cesky (slovensky) u praci v anglictiné

Je povinnou soudisti ¢esky a slovensky psanych praci a sdéleni. RozSiteny souhrn musi
poskytnout zakladni informaci o pouzitych metoddch (napf. odkazem na literdrni pramen).
Jsou v ném komentoviiny vysledky price, uvedeny odkazy na tabulky, obrizky a nejdi-
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leZitéjsiliteraturu. Rozsahsouhrnu je asi dvé stejnopisnéstrany. Souhrn miiZze bytzaslan jiz
vanglicting.

Souhrn - kratky

Souhrn musi vyjddrit vdechno podstatné, co je obsaZzeno ve védecké prici, nemd ji vSak
nahradit. Nesmi piekrocit rozsah 170 slov. Je tfeba, aby byl psdn celymi vétemi a ne
telegrafickym zpiisobem.

Kli¢ova slova (KEY words, index terms)

srve

Pfipojuji se po vynechdni faddku pod souhrn.Kli¢ovym slovem rozumime substantivum, které
je nutné pro vécné zafazeni piedloZené prace. Kliovd slova se fadi smérem od obecnéjsich
vyrazi ke konkrétnim. Zacinaji malym pismem a oddéluji se stfednikem. Jejich pocet zdvisi
na povaze prace a nemél by klesnout pod tfi a prevysit dvandct slov.

Uvod
Mai obsahovat hlavni diivody, pro¢ byla price uskute¢néna a velmi struénou formou stav
studované otizky. Je nutné se v ném vyhnout rozsdhlym historickym pfehledfim. Uvadi se

bez nadpisu, je mozné v ném uvést k praci se vztahujici autory, pfi¢emz se doporucuje co
nejniZsi pocet autorfi. Musi v ném byt jasné formulovdny cile prace.

Material a metody

Pokusy v polnich podminkdch u znaké vykazujicich interakce s prostfedim je tfeba opakovat
v prostoru a ¢ase. Model pokusu musi byt popsany podrobné a vystiZné. PouZité metody
statistické analyzy by mély byt adekvédtni modelu. Metody se popisuji pouze tehdy, jsou-li
plivodni, jinak postacuje citovatautora metod a uvadét jen pfipadné odchylky. V této kapitole
je popsan pokusny materidl. Popis metod by mél umoznit, aby kdokoli z odbornikd mohl
podle ného a pri pouZiti uvedenych citaci praci opakovat.

Vysledky

Doporucuje s¢ nepouzivat k vyjadreni kvantitativnich hodnot tabulek a dit prednost graftim,
anebo tabulky shrnout v statistickém hodnoceni namérenych hodnot. Numerické vysledky
by se nemély opakovat v textu. Tato ¢ast prace by neméla obsahovat teoretické zavéry ani
dedukce, ale pouze faktické ndlezy.

Diskuse

Obsahuje shodnoceni prdce, diskutuje se o moznych nedostatcich a price se konfrontuje
s vysledky diive publikovanymi (poZaduje se citovat jen ty autory, ktefi maji k publikované

prdci LliZ8i vztah), pokud maji souvislost nebo jsou s predloZenou praci néjak srovnatelné.
Je piipustné spojeni v jednu kapitolu Vysledky a diskuse.
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Musi odpovidat stitni normé CSN 01 0197. Citace se fadi abecedné podle jména prvnich
autoril: pfijmeni (verzdlkami), zkratka jména, piny ndzev prdce, tfedni zkratka Casopisu,
rocnik, rok vyddni, ¢islo, prvni strdnka, posledni strdnka; u knih je uvedeno misto vydani,
vydavatel a rok. Odkazy na literaturu v textu uvddéji jméno autora a rok vyddni. Do seznamu
se zafadi jen prdce citované v textu. Na prdce v seznamu mus{ byt odkaz v textu.

Adresa autora(i)

Na zvld$tnim listé uvede autor plné jméno (i u spoluautortt), akademické, védecké a peda-
gogické tituly a podrobnou adresu pracovi§té s PSC.

Pouzivani zkratek

Pokud autor pouZivd v prici zkratek jakéhokoliv druhu, je nutné, aby byly alespoii jednou
vypsdny, aby se predeslo omylfim. V ndzvu price a v souhrnu je lépe zkratek nepouzZivat.
Pri statistickém hodnoceni pokusnych dat musi byt dodrZovdny ustdlené terminy a znaceni,
odpovidajici mezindrodnim zvyklostem.

V experimentdlni prici je vétSina statistickych charakteristik vybérovych a doporucuje se
je znacit latinskymi pismeny na rozdil od popula¢nich parametrii, které je vhodné znadit
feckymi pismeny. Obecny poZadavek je, aby pokusy byly dostatecné dokumentovany, tzn.
uvddét jejich rozsah, pocet opakovdni a pocet pozorovanych jednotek. Pokusny materidl by
mél byt charakterizovan priméry (%, ¥,..), stfednimi chybami priiméri (s, s3,...) uvadénymi
samostatné, nebo spolu s priméry ve tvaru: X+ 5x, y + 5y ,... Je vhodné dodrZet zdsadu uddvat
priméry o jedno desetinné misto pfesnéji neZ piivodni pozorovdni, smérodatné odchylky
a stfedni chyby o dvé mista presnéji.

Pro nejbéZnéji pouzivané statistické charakteristiky doporudujeme uZivat tyto symboly:
n - poCet pozorovdni; x, y - priméry; s = smérodatnd odchylka; s - rozptyl; sx- stfedni chyba
priméru x; a, b - koeficienty regresni pfimky; b; koeficienty pfi vicendsobné regresi;
r - koeficient korelace.

Tabulky analyzy rozptylu musi byt uvedeny ve tvaru; Zdroj proménlivosti; Stupeil volnosti
DS; Primérny ctverec, nebo pouzit mezindrodni zkratku MS (uvddét na 2 aZ 3 desetinnd
mista piesnéji nez byla zaznamenina plvodni pozorovini); Pfipadné slozky rozptylu
; Vyznamnost jednotlivych primérnych ¢tverct oznacit hvézdickovou symbolikou, pfipadné
uvedenim hladiny vyznamnosti (* P < 0,05; ** P < 0,01); Hladiny vyznamnosti vSech
ostatnich statistickych testi (¢-testu, F-testu apod.) rovnéZ zapisovat touto symbolikou.

V genetickych studiich uvddét kromé koeficientu dédivosti (h7), resp. koeficientu vitrotiidni
korelace () vzdy i odhad chybového rozptylu. Pro interpretacné diileZité statistiky uvadét
jejich odhad intervalem spolehlivosti.

Prdce zpracované textovym editorem na PC by mély byt do redakce zasldny i na
disketé. Pro vyuZiti v redakei je vhodny editor T 602 (vystupni kéd KEYBCS?2), v pFipadé
pouZiti jiného editoru prevést do ASCII kédu. PFi psani neuZivat enter na kazdé rddce,
ale pouze pro oddéleni odstavce.

80



OBSAH - CONTENTS

Sip V., Skorpik M. Performance trials with spring wheat lines isogenic
for the dwarfing genes — Hodnoceni blizce izogennich linii pSenice jarni s geny
kriatkostébelnostl : s s wws swmme v w s s mE s s ey § G

Cerny J,Sadek A, SpunarJ.:Hordein protein electrophoresis identi-
fication of two-rowed winter barleys from two-rowed spring barleys and multi-
rowed winter barleys — RozliSeni dvoufadych ozimych je¢meni od dvoufadych
jarnich je¢mend a vicefadych ozimych je¢meni pomoci elektroforézy hordei-
NOVYCHEDIKOVIN 4w v i oo o 6 i toe s e oo o o o 8 Bl o & w90 6 B smiss i @ & e

Su$ka M.: Isoenzymes from pea (Pisum) leaves and their use in cultivar
identification — Isoenzymy listd hrachu (Pisum) a jejich vyuZiti pfi identifikaci
O 5. 5 s am s suimi S PGS SR P IR B P ML FEN S BHE S B

U Z i k M.: Vykonnostsyntetikov z rodinného polycrossu a topcrossu pri dateline

la¢nej — The performance of synthetics derived from family polycross and topcross
MEACIOVEr < s sums s m s IBH I I LI AT FRAS S EN I TEIE 8 98

Subovi D.: Efektivnost kritérii velkosf a podet kli¢nych pérov pre znak
neredukované pelové zrnd a jeho variabilita u dihaploidnych klonov zemiaka
— Efficiency of criteria size and number of germ pores for a trait unreduced pollen
and its variability in potato dihaploidclones . . . ... ... ... .......

AKTUALITY - NEWS

Lebeda A, Kifistkovd E. Genetickd variabilita rodu Cucumis a jeji
vyuZiti ve Slechténi — Genetic variability of the Cucumis genus and its utilization
IPIEOEOIEIR « s 40 s i EE R R Gms SO M AR @A S b oh A5 S s

PRILOHA — SUPPLEMENT

Chloupek O.:Metody Slechténi samospra$nych rostlin — Methods
of breeding of autogamousplants: . o « « x v s s v s s w5 so v e pams v

Z VEDECKEHO ZIVOTA

Petrovic J.:Doc.lIng. Ludovit Cerml’n, CSc., estdesiatrocny . . . . . . .

11

27

35

47

59

67

46



47 452

Védecky &asopis GENETIK A SLECHTENI ¢ Vydivi Ceskd akademie zemédélskych
véd a Slovenskd akadémia podohospodarskych vied — Ustav zemédélskych
a potravinafskych informaci ¢ Vychdzi ¢tyrikrit rocné ¢ Redaktorka RNDr. Marcela
Braunovi ¢ Redakce 120 56 Praha 2, Slezskd 7, telefon 02/25 10 98 ¢ Sazba a tisk UZPI1
Praha  © Ustav zemédélskych a potravindiskych informaci, Praha 1993.

Rozsifuje PNS. Informace o predplatném podd a objednavky prijimad kazdd administrace PNS,
dorucovatel tisku a Administrace centralizovaného tisku, Kafkova 19, 160 00 Praha 6



