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POSSIBILITIES OF LUCERNE BREEDING FOR SHEEP
PREFERENCE AND RESPONSES TO FORAGE QUALITY

OldFich CHLOUPEK, Frantisek KREJCI',
Jarmila MIKOLASKOVA', Ji#i BABINEC'

University of Agriculture, 613 00 Brno, ! Plamt Breeding Station, 664 43 Zelesice,
Czechoslovakia

Sheep preference was used as a character of lucerne forage quality in three
experiments during 1985-1990 in varietal testing. The sheep preference was
expressed by the percentage of fed forage during the time when some of the
samples were nearly fed. Analysis of variance proved that the sheep preference
was influenced primarily by cuts, by age of stand (i. e. by years), by varieties and
interactions. It was highest in the first cut each year and lowest in the third year
in comparison to the preceeding years. Stand cut only two times was preferred in
comparison to stand cut three times in preceeding years.Varietal differences
amounted to as much as about 20 '%. Varieties with lower yield, with higher
percentage of dry matter in forage (in one of two experiments), and perhaps also
varieties with higher percentage of DMD were preferred by sheep. Chemical
composition as expressed by protein, fibre and saponin concentration did not
influence sheep preference. It can be concluded that breeding of lucerne for
voluntary intake, expressed by sheep preference is possible but selection of this
type would prefer lower yielding varieties.

Medicago sativa L.; varieties: breeding; voluntary intake; sheep preference; pala-
tability: yicld: dry matter digestibility; protein; fibre; saponins

Quality of forage can be expressed by voluntary intake multiplied by
concentration of nutrients. Genetic and growing responses of the quality of
lucerne (Medicago sativa L.) forage were examined by many authors (e. g.
Chloupek, Plhak,1986), but much less is known about the voluntary
intake.

The aim of this paper is to evaluate of varieties and succesive cuts responses
to the voluntary intake and concentration of nutrients and also correlations of
the characters with yield and between all of them. Conclusions are drawn for
practical breeding.

MATERIAL and METHODS

Experiments testing new varieties developed on five plant breeding stations
in Czechoslovakia were cvaluated during 1985 - 1990. The first experiment (A)
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was sown with 16 varieties in 1982 and once more in 1983 and evaluated during
the following years, but only the harvest done in 1985 was used for voluntary
intake testing. Experiment B was sown in 1986 with 17 other varieties and
evaluated during 1987 - 1989, each of the years in three cuts. Another assortment
of 14 varieties in experiment C was sown in 1987 and evaluated in 1987 (2 cuts),
1988 (3 cuts), 1989 (3 cuts) and 1990 (1 cut). The control variety Palava was
used in all three experiments. The experiments were sown in four replications
for foragc and four replications for seed yield testing, each harvest plot being
10 m? " Samples of 1000 g of fresh weight were taken by harvesting from each
plot, dried in laboratory equipment and chemically analyzed.

Crude protein (N x 6.25) was determined by the conventional macro-Kjeldahl
method, acid detergent fibre (ADF) gravimetrically, dry matter digestibility
(DMD) by two-stage rumen liquor-pepsin method (Lampeter, 1970),
saponins colorimetrically after bovine blood hemolysis (P 1 h 4 k , 1983), all in
triplicate.

Voluntary intake was evaluated by sheep preference (Gillet etal., 1983).
Samples of 1000 g of fresh matter were taken from each plot, cut and presented
in four replications of each variety randomized in a special manger (one sample
in one manger) and exposed to a flock of 12 - 15 sheep of different ages and
sex. The sheep were one day before the test fed only by a worse, less appetizing
fodder (straw). When a manger was nearly empty the sheep were removed from
the area and remaining of samples weighed. The amount of fed forage expressed
as percentage was used as a measure of sheep preference of the samples.

The results were evaluated by means of variance analysis, by multiple range
test, by correlation analysis and by paired comparison. Since in experiment C
different number of cuts in individual years were taken, only average values for
the years were calculated.

RESULTS

Results of variance analysis are given in Table I. It can be seen that the sheep
preference was influenced primarily by cuts, by the age of stand (i. e. by years),
by varieties and by interactions, primarily by the interactions between years and
cuts.

Sheep preference in individual cuts is given in Table II. It is evident that the
first cut was more preferred than the second one and the second more than the
third one. The order of sheep preference of different age of stand was the
following: second, first and third year (Table III), but significant differences
were found only between the first and second year on the one hand and the third
year on the other hand.

2



Geaet. s Slecht., 28, 1992(1): 1-8

I. Analysis of variance for sheep preference for lucerne forage of different varieties, years, cuts and
corresponding interactions

Experiment
A B C
dF MS dF MS dF MS
a) varieties 15 203.49* 16 226.94™ 13 30.29
b) years 1 404.47" 2| 760403=| 3| s3081™
c)cuts 2 3324.54™ 2 9944.84™
Interactionax b 15 305.13~ 32 13159
Interaction ax c 30 237.78™ 32 144.91
Interaction b x ¢ 2 6236.10% 4| 6964.03“
Interactionax bxc 30 159.32* 64 160.03
Error 192 97.95 306 129.75 39 20.65

Different years of harvesting are evaluated in experiments B and C, while in experiment A different
years of sowing

I1. Influence of successive cuts on sheep preference (average of all harvest years)

< Cut nr.
Experiment : : . LSD
A 483 41.6 36.5
B 63.2 67.4 51.8 5.47
CZ 61.9 59.1 51.0 240

I11. Sheep preference in individual harvest years (in stands of different age)

Experiment e LSD
first second third

B 63.8 65.8 52.7 10.56

C 63.7 614 51.0 4.64

The sheep preference was also compared in experiment C in plots harvested in
each of the preceeding three years, three times for forage with plots harvested
only two times in each of the preceeding years (the second cut was grown for
seed production). The comparison was made during the first cut at the same
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time. The forage from stand cut only two times in each of the previous years
was significantly preferred by sheep - by 23 % plus (1 = 3.97, n = 14).

Also the mean square for the interaction between years and cuts was signi-
ficant. Correlations calculated between the order of the cuts from sowing (1-9)
and sheep preference were in both experiments B and C negative (r = -0.49 and
-0.65, respectively) but not significant. This means that sheep preferred forage
from younger stands.

IV. Characteristics of varieties with the highest and with the lowest sheep preference in comparsion
to control varicty Palava

| | . - Yield in average cut [kg.10 m'2|
Experiment Varicty nr. Srafelencs . digcsl.ible digestible
proteins matter
B 32 66.9" 425 0.603
Xy 55.3" 4.7 0.665
control 61.3" 4.64 0.656
1.Sh 7.51
¢ w T er 404 0.537 284
37 7 448 0.596 314
control se0" 119 0.566 201
1SD 2N

Values which do not differ significantly are signed by the same letter (Duncan's test)

V. Characteristics of cuts with the highest and with the lowest sheep preference

Year . Yield in average cut [kg.10 m’2]
Experiment |  sowing Cut nr. Shaep dicastible | disestihile
fcutting preference | dry mater pfoleins t:auer
B 1986/89 2 73.5 3.08 0.485
1986/89 3 320 1.42 0.175
C 1987/87 2 68.4 3.19 0.450 2.15
1987/89 3 377 1.98 0.234 1.17

Significant sources of variance were also the varicties tested. Even if no
significance was found in experiment C because of the lower number of degrees
of freedom for crror, the percentage for the varictal variance was higher in
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experiment C than in experiments A and B (A: 1.86, B: 0.90, and C: 5.21,
respectively).

Comparison of varieties with the highest and the lowest sheep preference is
given in Table IV with corresponding values of yields of dry matter, digestible
proteins and digestible matter. It can be seen that the varicties with the highest
sheep preference were lower yiclding in response to the yield of dry matter,
digestible dry matter and digestible proteins.

VL. Correlations between different parameters of forage yield and its quality, calculated between
means of all varieties used (BV) or between all cuts (BC) in two experiments (B and C)

— L 8 7 6 5 4 3 2
correlation
1 BV 0/0 O/++ 0/0 00 0 QO/-- 0/-
BC 0/0 0/0 0/0 00 + 00 -=/--
2 BV 0/0 0/0 00 00 0 O/+
BC 0/0 O/- 0/0 00 - 0/0
3 BV 00 0/0 0/0 0/0 O
BC 00 00 0/0 00 O
4 BV (0] 0 (0] (0]
BC 0 O 0 0
5 BV 0/0 Oy- O/++
BC 0/0 0/0 O/+
6 BV 0/0 00
BC 00 00
7 BV 0/0
BC 0/0
8 --/-

1 - yield of fresh matter: 2 - percentage of dry matter in fresh matter: 3 - sheep preference: 4 -
percentage of dry matter digestibility: 5 - percentage of crude protein in dry matter; 6 - percentage
of digestible protein in dry matter: 7 - percentage of acid detergent fibre: 8 - percentage of saponins
n - for BV 14-17, for BC 9

O - no significant correlation

+ positive correlation (Poos ). ++ positive correlation (Po.o1)

- negative correlation (Po.os). -- negative correlation (Po.01)

Similar comparison for cuts with the best and lowest sheep preference is given
in Table V. We can see that both were recorded in cuts with underaverage yields
(compare this and the preceeding table). The best sheep preference was found
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in both experiments in cuts with higher yields in comparison to the cuts with
lowest sheep preference.

Since the best varieties in sheep preference were low yielding, we tried to
explain it by calculating the correlation coefficients between sheep preference
and other characters (Table VI).

Varieties with lower yield, with higher percentage of dry matter in forage (in
one experiment), and perhaps also varieties with higher percentage of DMD
were preferred by sheep. But they preffered forage in the cuts with lower
percentage of dry matter and perhaps also in cuts with higher yields and with
higher percentage of DMD. A higher percentage of dry matter was found in
varieties and cuts with lower yields and in cuts with lower percentage of DMD.
Higher DMD was found in cuts with higher yield and with lower percentage of
dry matter.

Chemical composition, characterized by protein, fibre, and saponin con-
centration, did not influence the sheep preference or percentage of dry matter
digestibility. It can be concluded that sheep preference was influenced more by
physical than by chemical properties of lucerne forage.

DISCUSSION

In our testing the feeding rate was negatively influenced by high temperatures,
but the feeding was finished when some of the samples were nearly fed and,
therefore, it may not have necessarily influenced the results. Sheep preferred
varieties with higher percentage of dry matter in forage (in one experiment) and
forage in cuts with lower percentage. It is known that forage of red clover
(Trifolium pratense L.) of tetraploid varieties is preffered by cattle, perhaps
because of the lower percentage of dry matter, too. Similar experiments were
published with lucerne (Lenssen et al, 1989). Tetraploid forms were
preferred to the diploid ones. Presence of trichomes and their exudates did not
influence negatively the sheep preference.

Solubility in water and dry matter loss from nylon bags placed in a 40 °C water
bath predicted best dry matter intake by cows (Basery,Campling,
1988). In comparison of voluntary intake by sheep between a range of forage
species some of the variation was accounted for by the variation in NDF and
IVDOM (M eissner etal, 1989). Steers selected T. pratense to a greater
extent over Lotus corniculatus or M. sativa early in pasture and hay regrowth,
and avoided both species during the autumn (Forwo od etal., 1989).

Voluntary intake was positively correlated with DMD and crude protein and
fat contents and negatively correlated with silicon content and energy requi-

6



Genet. » Slecht., 28, 1992(1): 1-8

rement for grinding as compared in 7. pratenseand grasses(Mika, Paul,
1988).

Marked selectivity of leaf over stem at high rates of intake was a consequence
of canopy structure(Doug herty etal., 1988). This can also be supported
from our experiments while characters of DM percentage and of yield were
more correlated with sheep preference than the chemical ones. Sheep preference
of low yielding varieties can be perhaps explained by higher percentage of
leaves and lower percentage of stems of such varieties and therefore selection
for higher percentage of leaves can contribute to sheep preference.
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Moznosti Slechténi vojtésky na preferenci ovcemi a vztah ke kvalité pice

Preference ovcemi byla pouZita jako ukazatel kvality pice vojtésky ve tfech
odrlidovych pokusech v letech 1985-1990. Byla vyjadiena procentuédlnim podi-
lem seZtané pice za dobu, béhem niZ byl kterykoliv vzorek téméf seZrdn.
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Hodnoceny byly mezistanic¢ni pokusy s novoslechténimi z péti Slechtitelskych
stanic v Ceskoslovensku.

Analyza variance prokazala, Ze byla ovlivnéna pfedevsim sefemi, stafim
porostu, odriidami a interancemi. Je to patrné z tab. 1, ve které jsou uvedeny
vysledky analyzy variance v pokusech A, B, C, s hodnotami primémych ¢tvercii
pro odriidy (a), roky (b), vzajemné interakce a pro chybu pokusi. Preference
ovcemi byla nejvy3si v prvni sé¢i v kazdém roce (tab.Il) a nejnizsi ve tietim
roce ve srovnani s pfedchozimi lety (tab.III). V tab. I je vidét, Ze preference
ovcemi Cinila v prvnich sec¢ich uvedenych tfi pokusii 48,3 a7 63,2 %, v druhych
secich 41,6 aZ 67,4 % a ve tfetich se¢ich 36,5 az 51,8 %. V prvnim roce Zivota
porostu (tab.III) ¢inila 61,4 a2 63,8 %, v druhém 63,7 aZ 65,8 % a ve tictim 51,0
az 52,7 %. Porost se¢eny jen dvakrat byl preferovan, ve srovnani s porostem
seCenym tfikrat v pfedchozich letech. Odridové rozdily Cinily az 20 % (tab.1V).
Je to patrné v pokusu B ze srovnani odridy ¢islo 32, u které ¢inila preference
oveemi 66,9 % a odriidy 22, u které byla jen 55, 3%. Obdobné vysledky byly
zjiStény i v pokusu C u odridy 41 (62,1 %) a 37 (52,7 %). Ovce preferovaly
odriidy s nizkym vynosem, s vy$§im obsahem susiny (v jednom ze dvou pokusi)
a patrné i odriidy s vy$§im obsahem DMD. Chemické sloZeni, vyjadfené
obsahem proteinu, vldkniny a saponind,, neovlivnilo preferenci ovcemi (tab.1V).
Z tab. VI je totiz patrnd vyznamné korelace, vypoctend mezi odriidami (BV)
pro vztah mezi preferenci ovcemi a vynosem (zaporna) a pro vztah mezi
preferenci ovcemi a obsahem sudiny (kladna). Korelace, vypo&tené mezi hodno-
tami v jednotlivych se¢ich, jsou v tab. VI oznaceny BC. V obou srovnédnich jsou
v této tabulce uvedeny jen statisticky v§znamné hodnoty kladné (*, nebo **) a
zaporné ( , nebo 7).

Lze konstatovat, Ze Slechténi vojtésky na vyssi pfijem, vyjadieny preferenci
ovcemi (tj. "chutnost”™), je moZné, aviak takova selekce by preferovala méné
vynosné odriidy.

Medicago sativa L; odridy; Slechténi; pfijem; preference ovcemi; chutnost;
vynos; stravitelnost; protein; vlidknina; saponiny
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GENERAL VARIETAL ABILITY AS A SELECTION CRITERION
FOR SELECTION OF PARENTAL COMPONENTS
FOR SYNTHETIC POPULATIONS IN LUCERNE

Oldrich CHLOUPEK

University of Agriculture, 613 00 Brno, Czechoslovakia

Diallel crosses of eight clones of lucerne were evaluated for above-ground weight
of plants in hydroponics in glasshouse experiment in 33 cuts, survival after 33 cuts
and for number of seeds in individual plants (average of three years) in a field
experiment. Effects of general combining ability (GCA) were calculated and
compared with the effects of general varietal ability (GVA). Close relationships
were found between the effects of GCA and GVA in synthetics consisted of 5 to
8 parents (the number was changed by gradual excluding of clones with the lowest
effects of GCA). The use of GVA would precise the selection of parental compo-
nents significantly only in the survival in some of the 5-8 parental components.
The effects of GCA were correlated to the effects of inbreeding only in yield
(r = 0.786"). but not in fertility (» = 0.190) and survival (r = 0.485).

Medicago sativa L.; synthetic varieties; methods; general combining ability; gene-
ral varietal ability

Synthetic varieties are widely used in breeding of allogamous crops as rye,
grasses, lucerne and clovers. The method is also used in breeding of maize,
sugar-beet and also in partially allogamous crops like rape and field beans,
where synthetic populations provide not only higher but also more stable yields
than line varieties (B e ¢ k e r, 1989). Parental components for synthetics are
selected by their phenotype and genotype (i. e. progeny tests), but the most
progressive is selection using general combining ability (GCA) effects. It needs
evaluation by polycross, top-cross or by diallel-cross. The combining ability is
precondition for heterosis or transgression in synthetic generations.

Synthetic populations consist of four and more parental components. It means
that the synthetic generations originate not only in crossing but also in inbreed-
ing of the components. General varictal ability (GVA) is a combination of GCA
and of performance of inbreds (W rig h t, 1974). Inbreeding depression in
synthetic population is the higher the lower number of parents was used. The
magnitude of GVA-effects for a parent i and synthetic from » parents is given
for noninbred polyploid parentsby (Gallais, 1975):
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GVAmi=1 (2Gca; - 2k~ 1 26CAi- ki,

where: [; - the effect of the intra-parent progeny, that means (Si- S)
S - the mean of all intra-parent progenies
k - the level of polyploidy (1=diploid, 2=tetraploid, 3=hexaploid, etc.)
GCA - effects of general combining ability

Aim of this paper was considering of GVA in relation to GCA on perspective
clones of lucerne evaluated in a diallel cross and inbreds for selection of parents
for synthetic varieties.

MATERIAL and METHODS

Results evaluating diallel-cross(Chloupek, Rod,1985 Chlou-
pek, Samanek, 1985) were used for this consideration. Eight clones
were evaluated and five of them were then synthetized and after two cycles of
phenotypic selection for resistance to Ditylenchus dipsaci (Kiihn) Filipjev,
Corynebacterium michiganese pv. insidiosum (McCull.) H. L. Jens. and Verti-
cillium albo-atrum Reinke et Berth., new synthetic variety Zuzana was approv-
ed in 1990. Only results evaluating above-ground weight of plants in 33 cuts
(=yield), survival after the 33 cuts in glasshouse (=survival) and number of seeds
of plants in average of three years in a field experiment (=fertility) were
evaluated for this paper. The characters were chosen because in exact,
long-termed glasshouse experiment a low experiment error was found (for the
yield 4 %), survival characterizes not only physiological state of plants but also
their resistance. Number of seeds controls closely seed yield, because variability
of seed size in lucerne was substantially lower(Chloupek, Babinec,
1982). Only effects of GCA and GV A were evaluated for this paper; effects of
specific combining ability and specific varietal ability were not calculated
because the influence of SCA-effects rapidly decreases if n increases. Moreover,
with n parents there are n(n-1)/2 different SCA-effects, and it is very unlikely
to find a larger number of parents with positive SCA-effects for all possible
combinations among them (B e c k e r, 1988).

Values found in S1 progeny (after self-pollination) of each clone were used
as Sj and average of all the values in S1 progeny (of all the clones) were used as
S values in calculating / = §; - S.

10
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Results of variance analysis including analysis of combining ability are given
in Table I. Genetic control of all three characters with predominance of additive
genetic variances was found for the yield and fertility. Another situation was
found in the survival of high number of cuts, where until the tenth cut (what is
usual in ficld conditions) was also additive variance predominant, but during
proceeding selection (i. ¢. during proceeding dying of plants) it came to its
exhausting and then digenic effects prevailed and value of heritability
(expressed by proportion of additive variance of the total) reduced from 0.65 to
0.17(Chloupeck, Saminck,1985).

1. Analysis of variance of diallel crosses for above-ground weight, number of seeds of individual
plants and for survival

Source of dF MS for
variability yield (g) fertility survival (%)
Crosses 55 18.6" 960 429" * 534**
Blocks 1 165.2** 1936 490" 432
Error 55 7.6 4381 417 236
GCA 7 41.77** 2180527* 85.7
SCA 20 5.82 211 187 300.3"
RE 28 4.07 245 769 282.1"
Error 55 3381 240 708 117.9
I1. Effects of GCA and GVA for the three evaluated characters and eight clones
Clone Yield (g) Fertility Survival (%)
GCA GVA GCA GVA GCA GVA
9 242 055 -541 -131 1.67 0.93
41 -1.70 037 -243 -63 0.83 042
45 -1.21 029 -76 -26 -0.83 -052
60 -2.18 -048 -109 -26 333 1.03
65 226 0.54 84 3 2.50 0.62
74 154 036 -323 -40 -1.67 -0.46
81 -137 033 430 86 083 0.18
82 0.24 0.03 779 197 -5.00 -1.37

11
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Comparison of effects of GCA and GVA for the three characters and the eight
clones is given in Table II. Conformity characterized by correlation coefficients
0.889" to 1.000*** between the effects of GCA and GVA can be seen from the
table. No change of the relationship was registered during model selection by
gradual excluding of clones with the lowest effects of GCA in yield and fertility
while in survival it was sigrificantly lowerat 7 and less number of parents (Table
III). Effects of GVA were correlated with the values of /; (= Si - S) in the yield
by 0.79*, but not in fertility (» = 0.19) and survival (r = 0.48).

III. Spearman rank correlation coefficients between effects of GCA and GVA at different number
of parents (by gradual excluding of clones with the lowest effects of GCA)

Number of clones Yield Fertility Survival
8 1.000*** 0.952* 0.898"
7 1.000%** 0.893" 0.107
6 1.000%** 1.000** 0371
5 0.900 0.810 0.215
DISCUSSION

The expected yield of synthetic population in equilibrium consisting of
non-inbred polyploid parents (Y) is given(Busbice, 1970):

2k-1C-8§

YaC- =

where: C - the mean of all possible crosses between parents
S - yield of clone progeny after one generation of selfing

It means that yield of synthetic population depends not only on effects of GCA
but also on the term (C - S)/n which specifies the amount of inbreeding resulting
from the limited number of 7 parents. To take into account this inbreeding, the
concept of general varietal ability was introduced by Wright (1974) and
Gallais (1975). When the number of parents is increasing the GVA is more
and more determined by GCA (B e ck e r, 1988). It was also found in our
research in survival, when at 5 - 7 parents was not found significant correlation
between effects of GVA and GCA, only in eigth parents (Table III).
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GCA was similarly in close relation to GVA in our experiments (Table III).
We can therefore confirm the opinion of Be c k e r (1988) that parents of
synthetic variety can be reliably selected by testing their effects of GCA. Only
in genetically very narrow synthetics with 3 - 4 parents evaluation of inbreds it
could bring new important information. Similarly as statedby Wrick ¢ and
W e b e r (1986) we have found correlation between effects of GCA and effects
of inbreeding [ in yield (r = 0.786") but not in fertility (» = 0.190) and survival
(r = 0.485).
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Obecna odriidova schopnost jako selekéni kritérium pro vybér
rodicovskych komponent pro syntetické populace vojtésky

Vynos syntetickych populaci nezivisi jen na efektech obecné kombinaéni
schopnosti (GCA), ale i na inbreedingu rodi¢ovskych komponent, kter§ je tim
vys8i, ¢im z méné roditl pochizeji. Proto byla vytvofena koncepce obecné
odriidové schopnosti (GVA), které tento efekt zohlediiuje. Cilem price bylo
posouzeni tohoto selek&niho kritéria ve srovnéni s efekty GCA na vysledcich
dialelniho kfiZeni osmi klondi, z nichZz bylo nékolik pouZito k vyslechténi
syntetické populace Zuzana, povolené v roce 1990. Hodnotili jsme vynos
jednotlivych rostlin v 33 sedich v hydroponii ve skleniku, pfeZiti po téchto 33
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sedicha pocet semen v tiiletém polnim pokusu. Vysledky analyzy variance jsou
uvedeny v tab. I. Efekty GCA byly porovnény s efekty GVA (tab. II). Byla
prokédzéna tésnd souvislost u syntetikil, sestdvajicich z péti a2 osmi rodicii (jejich
pocetbyl ménén postupnym vylu¢ovinim klondi s nejmensimi efekty GCA), jak
je patrné z tab. I1I. PouZiti GVA by zlepSilo selekci rodi¢ovskych komponent
jen u pieZiti a jen u n&ktergch moZnych kombinaci rodi¢l. Efekty GCA byly
koreloviny s efekty inbreedingu jen u vynosu (r = 0,786"), ale ne u po&tu semen
(r = 0,190) a preziti (r = 0.485).

Medicago sativa L; syntetické odriidy; metody; obecnd kombinacéni schopnost;
obecnd odriidova schopnost
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ZIGZAG CLOVER (TRIFOLIUM MEDIUM L.) AS A POTENTIAL
FORAGE SPECIES FOR PERENNIAL GRASSLANDS

Vladimir VACEK, Radomir REPKA

Research Institute for Fodder Plants, 664 41 Troubsko u Brna, Czechoslovakia

The studies performed at the Research Institute for Fodder Plants, Troubsko, have
concerned zigzag clover (Trifolium medium L.) since 1981. From the five original
ecotypes coming from different locations of Czechoslovakia, the material, obtain-
ed by recurrent selection, was used for the establishment of a half-sib progeny
nursery, progeny tests and for a polycross test. Growth and development
characteristics, forage yield, including chemical composition, and seed yield
in relation to morphological characters ( rhizome formation, stem number, stem
length and thickness. leaf proportion, leaf area, number of heads/plant, number of
flowers/head, number of seeds per head) were the criteria of evaluation. It has
good resistance to common clover virus diseases and average resistance to powde-
ry mildew, which is better than in red clover. The objective of the studies was to
develop a perennial clover with appropriate formation of shorter rhizomes and
herbage yield which could be used as a constituent of persistent clover/grass
stands.

zigzag clover; Trifolium medium L.; breeding; evaluation; variability

One of the objectives of research conducted at the Research Institute for
Fodder Plants at Troubsko is to enrich the present collection of forage crops by
introducing a species with specific features, adaptability to ecological condi-
tions, faster recovery after being cut and higher disease resistance. Zigzag clover
(Trifolium medium L.) which has not so far been known as a forage crop in
Central Europe, seems to be the best species. From this reason a brief survey of
its characters related to its future use is given.

Zigzag clover is a perennial clover species which persists on the site due to
its rhizomes. Numerous underground rhizomes of different length arise prima-
rily from the rootcrown. As a result it forms stands which persist on the site even
for 50 years (Robertson, Armstrong, 1964, Robertson,
1966, Donskova, Melnikova, 1988). Compared with red clover,
the stems of zigzag clover are thinner, solid, zigzag at nodes, the leaves are
narrower and elliptically lanceolate, the calyx is smooth, the heads are more
flattened, globular, the 1000-seed weight is 1.8 - 2.5 g.

Ecologically, zigzag clover is a highly plastic species, as reported by several
authors(Ljubskaja,1951;Sergejev etal, 1963 and others). This is
proved by its distribution throughout Europe (exceptsouthern regions), reaching
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as far as Western Siberia. It is the most variable species of the whole genus
(Hendrych, 1990), being considered a polyploid complex of several
cytotypes or chromosomal races (2n = 64-72-80-126). It is abundant in the
territory of the Czech Republic, occurring most often in the hills and foothills
at 350 to 700 m alt., sporadically even at higher altitudes (1100 m). It is not
found in warm-climate nonforested lowlands. This species occurs on the edges
of broadleaved forests of hills on moderately deep soils, but most often on the
sites affected by the man’s activity (railroad pavements, baulks, banks of the
ponds).

In contrast to red clover, zigzag clover is less sensitive to soil type and soil
pH, abundance and shortage of soil moisture. It makes its best growth on loams,
sandy loams, carbonate, rather deep and sufficiently permeable soils. It often
grows on heavy, clay and marly soils. In the Soviet Union, it was found even
on poor, acid soils, in southern areas on light sandy and even saline soils
(Ljubskaja,1951).

From the economic aspect this species is valued for its underground rhizomes,
by means of which it spreads and which contribute to its persistence on the site.
Averaged over three years, herbage and hay yields are higher than in red clover
(Ziv an, 1948). A certain disadvantage is slow recovery after being cut and
in the spring, a shift in phenological stages is evident, compared with red clover.
Zigzag clover is highly resistant to some common clover viruses (Smr Z et
al., 1987), resistant to root diseases (R o b e r t s 0 n , 1966). Frost and drought
resistance is associated with its persistence on the site (red clover most
frequently declines by the 2nd cutting year).

On the American continent, several germplasms of zigzag clover were
registered (Townsend,1971;Faust, Gasser,1980; Taylor
etal,, 1982; T a y 1 or, 1991). They are the outcome of long-term studies and
breeding of the species. Zigzag clover was used for hybridization of clovers by
the classical method, later by in vitro culture of immature embryos
(Quesenberry, Taylor,1974,1977,Quesenberry, 1976
Kazimierska,1978; Collins etal, 1983, Merker, 1984 and
others). Its direct use was commented by several authors (Ljubskaja,
1951; Lobb, 1957; S¢enkova, 1961; Sergejev et al., 1963;
Kownacka, 1966; Robertson, 1966; BreZnév, Koro-
vina, 1981; S¢erbakova, 1987). The authors recommend it for
growing on acid, poor soils, dry and steep slopes, for shallow soil reclamation,
soil erosion control, slope revegetation, and as an ingredient of mixtures for
long-term pastures and grassland on slopes. The presence of zigzag clover in
meadow stands is appreciated by K o w n a ¢ k a (1966) for its contribution to
the higher quality of hay.
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MATERIAL and METHOD

A starting material for studies and breeding practice consisted of seeds of
ecotypes collected in 1980 on four Czechoslovak localities, mostly on baulks
and forest edges. Since 1986 the breeding material has also included
germplasm C-20 from Canada and KY-M 1 from the USA.

In 1981 after seed scarification and precultivation 530 plants were planted out
at a spacing of 0.5 x 0.5 m on the plots of the Research Institute for Fodder
Plants, Troubsko. In 1982 observations were made of the major biological
characters, provenances were compared and the first selection for forage traits
(plant shape, growth rate, rhizome formation, leaf cover, onset of phenological
stages) was conducted.

Recurrent selection has been used since the year 1983. Forage characters were
studied in the 1st and seed characters in the 2nd harvest year. The progeny
performance tests were made twice in both harvest years.

Since 1988 the polycross has been used (R o d, 1982). In 1990 a progeny
performance test was conducted to determine optimum combining abilities,
whereas original components have been vegetatively maintained. A hybri-
dization nursery as the basis of the synthetic population will be established in
1992.

The following major characters were evaluated: growth dynamics till the 1st
and the 2nd cutting, onset and length of the flowering period, plant weight,
rhizome formation, stem number, stem length and thickness, leaf proportion,
leaf area, forage chemical composition, number of heads per plant, number of
flowers per head, number of seeds per head and disease resistance.

RESULTS and DISCUSSION

The observations of plants in the 1st cycle of selection (1982) revealed great
variability of the species and also differences between the origins. The largest
differences were in the length of rhizomes affecting plant shape, onset of
flowering (20 or more days), and powdery mildew infection.

Table I gives the values of some morphological characters in two stages of
selection (1984 and 1987) and the 1st cutting of plants for forage. Great
variability was found in plant weight and the number of stems. There is a highly
positive correlation coefficient (7 = 0.49**) between the two characteristics. On
the contrary, stem length and thickness are considered the least variable traits
(v =18 % and 13-14 %, resp.). The proportion of leaves in hay is stable
(v = 8-13 %), leaf area seems to be dependent on precipitation at the stage of
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maximum plant growth (e. g. in May 1984 the rainfall was 219 % of the normal

level).

1. Comparison of forage traits in two selection cycles

Characte- Pl‘am Number Stem ?tem Proportion Leaf
Year " weight length thickness | of leaves area
ristic of stems Z 2
g fem] [mm] in hay [cm]
x 253.8 35.40 35.30 2.80 68.59 13.81
Se 1155 9.96 6.61 039 5.77 6.92
1 1984 Sr 252 2.17 1.44 0.09 1.26 1.51
Ve 45.43 28.15 18.73 13.93 841 50.11
K 182.1 - 29.2- 31.2- 25- 65.01 - 9.52-
-3254 -415 -394 -3.1 -72.17 -18.10
x 337.79 61.40 29.94 2.70 59.36 12.50
Sx 13247 19.32 5.55 035 7.65 2.13
1987 Sr 20.44 298 0.86 0.05 1.18 0.32
Ve 39.22 31.47 18.54 12.96 12.98 17.04
2065 - 55.4- 28.2- 26- 57.0- 11.8-
-379.1 -674 -31.7 -2.8 -61.7 -13.1

KI = value of the confidence interval of the mean at the 99% confidence level
vx = variation coefficient (%)

The performance test established from the best plants in 1983 gave in two
harvest years 8.1% lower forage yield, compared with the tetraploid red clover
variety Kvarta. In the 1st harvest year the yield was 20.1 % lower and in the 2nd
year 3.9 % higher. Zigzag clover, similarly like other perennial legumes, gives
a lower yield in the seeding year. In subsequent years its yields are rising,
compared with red clover.

As for the chemical composition of zigzag clover forage in the 1st cutting (32
analyses on average) it gave 2 % higher dry matter content than tetraploid red
clover. The content of other constituents is somewhat lower. The content of
protein is reduced by 1 % and crude fibre by 1 % as well.

As the factors controlling forage yields and yield components have not so far
been clear, correlation coefficients between plant weight and stem length (r =
0.77**), plant weight and stem thickness (r = 0.40**), stem number and their
thickness (r = -0.36") were calculated on the basis of analyses of plants from
the 1st cutting conducted over several years. Plant weight seems to be more
affected by stem length than stem number. Tow ns e nd etal., (1968) found
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similar relationships between forage yield and plant height (r = 0.74 and 0.79

for the 1st cutting of two years) and reported that plant height was more closely
related to yield than rhizome formation.

I1. Comparison of seed traits in two selection cycles

Number of | Numberof | Number of
Year Ch?m.c o heads flowers seeds Seed set [%] l(X?O-seed
ristic weight [g]
per plant per head per plant
x 4243 4231 95.79 11.09 2.035
Sy 39.62 12.70 193.63 24.12
1985 sv 10.59 3.40 51.77 6.45
Ve 93.38 30.02 202.14 217.49
K 10.55 - 32.08 - 60.04 - 832-
-74.31 -52.54 -251.62 -30.50
x 98.35 69.39 1926.2 29.42 2.152
Se 67.80 13.67 1635.0 1443
1989 sv 5.39 1.09 130.1 1.16
Ve 68.94 19.67 84.9 49.04
KI 87.56 - 67.32 - 1666.03 - 27.11 -
-109.14 -71.67 -2186.44 -31.73

KI = value of the confidence interval of the mean at the 99% confidence level
vy = variation coefficient (%)

Great variability was evident in the onset of flowering and the duration of the
flowering period. In individual years, depending on temperatures in April and
May, the plants started to bloom between 23 May and 24 June.

A majority of seed characteristics were also characterized by great variability
(Table II), the lowest variability was in the number of flowers per head.
Bumblebees are dominant pollinators of zigzag clover (Robertson,
Armstrong,1964). The flower tube of zigzag clover averages 8.5 mm. It
is shorter than that of tetraploid red clover. Fojtik et Své&tlik (in
Sestrienka etal, 1979) recommended a shortening of the flower tube
in red clover to less than 9.5 mm. The average flower length in zigzag clover is
15.7 mm. There is a highly significant correlation (r = 0.67"*) between flower
length and flower tube length.

In 1982 and 1984 virological tests were conducted by using detection plants
and serological droplet precipitation with antiserums against the viruses
BYMV, CYVV, AMV, RCVMV, CMV, BBSV, RCNMV, and PTN. The
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results showed that zigzag clover was extremely resistant to BYMV, PTNV and
CYVV(SmrZ etal, 1987).

Itis possible to say that zigzag clover has become an interesting and important
genetic resource also in Czechoslovakia. It is valuable predominantly as a
perennial clover species. Persistence is required more than biomass production.
The high amount of regenerative points on vegetative parts of the plant gives
support to the hypothesis that zigzag clover has better resistance to mechanical
damage than strictly tussock-growing species. This character makes it a species
controlling soil erosion.

The present results showed that the selected plants are of a more erect habit
of growth, characterized by shorter rhizomes, abundant foliation and higher
intensity of spring growth than original wild plants. Further breeding will be
directed to the types synchronous in the start of flowering and types with rapid
recovery after being cut, i. e. with the higher proportion of 2nd cuttings in the
total annual yield. Later spring recovery is a biological character of the species,
* by which it differs from cultivated clovers.

Seed yield is the most important question. Seed yield is dependent on weather
conditions and the number of pollinators, which are predominantly bumblebees.
The clover seed chalcid (Bruchophagus gibbus Boheman) might be the limiting
factor in seed production, which causes infestation only in some years.
Robertson et Armstrong (1964) have solved this problem by
postponing the 1st cutting to the end of May. In Czechoslovakia seed harvesting
only from the 1st cutting seems to be the best practice. The seed yield per hectare
was calculated to be 180 kg. The 1000-seed weight is approximately 2 g.
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V. Vacek, R. Repka (Vyzkumny iistav picnind¥sky, Troubsko u Brna)

Jetel prostiedni (Trifolium medium L.) jako potencidlni
picnina pro vytrvalé porosty

Jetel prostfedni, se kterym se ve Vyzkumném Gstavu picnindfském
v Troubsku pracuje od roku 1981, je druhem se specifickymi vlastnostmi,
nendrotny k ekologickym podminkim a lepS$im zdravotnim stavem. Pro picni-
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néfstvi stfedni Evropy je nezndimym druhem, av3ak v Kanad¢ a USA byla
registroviny jiZz ¢tyfi genové plazmy. Je to plivodni evropsko-zdpadosibifsky
druh, nejhojnéjsi v pahorkatiné aZ podhiifi. Je tolerantni vii¢i typu a pH piidy,
odolny mrazu, suchu i pfemokfeni a zvl43t¢ cenny je tvorbou podzemnich
vyb&zkil, diky kterym vytrvivd mnoho let na stanovisti. Je vysoce rezistentni
k nékterym &astym jetelovym vir6zdm a odolny kofenovym chorobar.

Po ziskani n&kolika ekotypli z Gzemi CSFR byla zaloZena $kolka 1. cyklu
selekce (1981), v roce 1983 3kolka 2. cyklu, kdy jsme za&ali pracovat metodou
kmenového Slechténi, v roce 1986 3kolka 3. cyklu. Od roku 1988 jsme piesli na
metodu hromadného kfiZeni. Po kaZzdém cyklu byla zaloZena zkouska vykonu,
kterd byla hodnocena v obou uZitkovych letech. Naposledy byla zaloZena v roce
1990 pro stanoveni kombinaéni schopnosti vybrangch kmenil, pouZitych ve
Skolce hromadného kfiZeni, pficemZ piivodni komponenty (20) jsou vegetativné
udrzovany. Hybridiza¢ni $kolka jako zaklad syntetické populace bude zaloZena
v roce 1992. V kazdém cyklu byly v 1. uZitkovém roce sledovany picninafské
znaky a ve 2. roce znaky semendfské. PouZité statistické veli¢iny u kaZzdého
znaku jsou patrné z tab. I a II. Byly hodnoceny nésledujici zdkladni znaky:
dynamika riistu do 1. a 2. sece, zat4tek a délka kveteni, hmotnost trsu, vybé&Zka-
tost, pocet lodyh, jejich délka a tloustka, podil listil, plocha listu, chemické
sloZeni pice, pocet hldvek v trsu, podet kvétl v hldvce, pofet semen v trsu a
hldvce a vyskyt chorob.

Pfi hodnoceni individudlnich rostlin se potvrdila vysoké variabilita druhu,
zv14a8té u hmotnosti trsu a po¢tu lodyh (tab. I), mezi nimiZ existuje také vysoce
pritkaznd korelace (r = 0,49*"). Znaéné rozdily byly v délce vybeki, co?
ovliviiuje tvar trsu, ddle v zagdtku kveteni a zdravotnim stavu (v§skyt padli).
Délku a tloustkulodyh lze poklddat za milo proménlivy znak. Stabilni je i podil
list v sené, zatimco plocha listu je spiSe zdvisla na sraZkdch v dobé kulminace
ristu trsii. Ze ziskanych Gdajii jsme stanovili korela¢ni koeficienty mezi
hmotnosti trsu a délkou lodyh (r = 0,77**), hmotnosti trsu a tlou$tkou lodyh
(r= 0,40“), poctem lodyh a jejich tloustkou (r = -0,36*) a z toho vyplyvajici
vysokou zédvislost hmotnosti trsu na délce lodyh vice neZ na jejich poctu.
MiiZeme konstatovat, Ze vyska rostlin je v uZsim vztahu k vynosu neZ vybéZzka-
tost. Vysoka variabilita je patrnd v zaddtku kveteni a v délce kveteni tak, jako
u mnoha jingch planych druhii. Také u vétiny sledovanych semendiskych
znaki byla zji$t€na vysokd variabilita (tab. II), nejniZsi je u poétu kvétii v hlavce.
JelikoZ tento druh opyluji pfevaZzné ¢meldci, zajimala nds délka kvétu a vztah
mezi délkou kvétu a kvétni trubky, u néhoZ byla zjiSténa vysoce priikaznéd
korelace (r = 0,67*%).

Jetel prostiedni pfedstavuje i pro CSFR zajimavy a cenny geneticky zdroj,
jehoZ zkulturnéni spliiuje pfedevS§im poZadavek na vytrvaly druh jetele, coz
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poklddime za potfebnéjsi neZ vysok§ vynos biomasy. Tento druh miiZze diky
mnoZstvi obnovovacich pupenil 1épe odoldvat mechanickému poskozeni neZ
striktn& trsnaté druhy a miiZe byt vyuZivén do jetelotravnich vytrvalych porosti
a na plochy ohroZené erozi.

jetel prostfedni; Trifolium medium L.; Slecht€ni; hodnoceni; variabilita

Z VEDECKEHO ZIVOTA

Biometrika ve slechténi rostlin

Vyuzivéni biometriky ve Zlechténi rostlin bylo Gstfednim tématem jednéni biometrické sekce
EUCARPIE.Zased4ni probihalo ve dnech 1. aZ 6. &ervence 1991 v Bmé. Na organizaci se podilely
Biometrick4 komise CSAZV, Vyzkumny istav agrotechniky v HruSovanech u Brna, Vysok4 3kola
zemé&délskd v Brn& a VEdecko-technické spole¢nost dstavu v HruSovanech. Na jednini se podilelo
pfes 70 G&astnikid z vétSiny evropskych zemi, aviak i z Kanady, Indie a Syrie.

Vlastni jedn4ni zah4jil v aule VSZ v Brné pfedseda biometrické komise a pfedseda organizaéniho
vyboruJ.P e 8 e k , ktery ve svém tvodnim projevu vyzvedl tradice genetiky, vychézejici z Mende-
lovych objevi. Jménem biometerické sckce EURCARPIE pozdravil pfitomné jeji pfedseda J.
H i 11 (UK), ktery vyjadfil dik organizitorim a hostitelské zemi. Za Vysokou 3kolu zemédélskou
promluvil prodékan agronomické fakulty O. Ch 1 o u p e k . ktery nastinil rozsah a pliny vyuky.
J. Rod pfednesl jako byvaly pfedseda biometrické komise stru¢ny pfehled vyvoje, jimZ v Ceskoslo-
vensku biometrické metody prosly, a to pfedeviim s ohledem na jejich Slechtitelské aplikace.

Odborn4 &4st konference probihala v Hotelovém domé (Brno-Stfedni), kde byla i pfevazna &ést
hosti ubytovéna. Jednéni bylo rozdéleno do péti odbornych sekci s definovanou néplni:

1. Vztahy mezi molekuldrni, kvantitativni a biometrickou genetikou byly tématem prvni
sekce. Uvodni referét pfednesl P. S t a m (Holandsko), ktery tuto tématiku rozvedl a poukazal na
moZnosti, které skytd 5t€peni markerl a jejich zmapoviéni jako ndstroj populacnich studii. V.A.
D r a g a v c e v (SSSR) vysvétlil genetické pozadikvantitativnich znakii jako funkcigeni, zdvislou
na jejich spektru a prostiedi. G. T a i (Kanada) se zabyval biometrickou analyzou 3tépnych poméri
2n gamet a J. L € t a | (CSFR) moZnostmi mendelistického pfistupu k Fedeni otdzek kvantitativni
genetiky.

2. Dalsim tématem byla problematika konkurence ve slechténi. J. H i | | (UK) aplikoval toto
téma na vysledky vyzkumu vlivu mezidruhové konkurence na dédi¢nost kvantitativnich znaku
u jetele bilého. J.F o | t y n (CSFR) vysvétlil diisledky soutéZeni v prostorech pSenice pro Slechténi.
JJEEBrashaw a R.A.Kempton (UK) rozebrali disledky vzdjemného ovliviiovani dilci
ve Slechtitelskych pokusech. B. C o m b a t (Francie) studoval konkurenci mezi odriidami hrachu
ve sméskéch a definoval jeji iinky na zikladé fyziologickych a genetickych momentd. Konkurenci
mezi liniemi psenice v pokusech s jednofidkovymi dilci studovali I. Goldringer a P.
Brab ant (Francie).

3. Tteti sekce byla vénovina otizkidm kvantitativni genetiky v ramd studia a udrZovani
genetickych zdroji. Z. Kaczmarek a P.Krajewski (Polsko) pfedloZili vysledky
statistické analyzy pokusnych sérii s hybridy linii s testery. Za vyuZiti vicerozmérnych modeli
odhadli vliv genotypi a jejich interakci s prostfedim. O dé¢inném hodnoceni genetickych
zdrojii pro Zlechtitelské Gcely referovali L. Dotlaéil, Z. Stehno a V.Sip
(CSFR). Vysvétlili systém pouZivané registrace a dokumentace materidlu a moZnosti
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jeho vyuZivéni. P. Kolasinski, W.W.Podyma a M. Michalak (Polsko)
ptedlozili metodu pro vyuzivéni dat pomoci pocitatového katalogu genetickych zdrojii p3enice na
zéklad& mezindrodni databize. Tématem dal3iho referdtu J. L. D a v i d a (Francie) byla genetick4
diferenciace populaci v rémci dynamického vedeni genetickych zdroji zimni pSenice. Upozoniu-
jeme na nutnost respektovat geneticky drift a selekéni tlak za Géelem udrZeni poZadované variability
materidlu.

4. Ve &tvrié sekci byly diskutovény simulaéni studie v ramci genetiky a ilechténi
rostlin. J. E. Brad s h aw (UK) vysvétlil vyuZivéni pocitace pro simulaci Slechtitelské
strategie, H. Herdam, S. Kecke a U Wiistenhagen (N&mecko) ukizali, Ze
je moZné porovndvat rizné metody pro zjidlovéni genetickych parametrd pomoci po&itatové
simulace a pro vybé&rové postupy, vhodné pro aktuiini simulace v rdmci riznych alterna-
tiv fedeni. E. Schwarbach (CSFR) demonstroval program umoZiujici v rémci gene-
tickych a Slechtitelskych studii simulovat $tépeni v rémci jednotlivych generaci na zdkladé
zvolené vychozi situace. C. D i | | m a n n (Francie) pfevedl vysledky simulaénich studii
multiplikativniho modelu genovych akci s moZnostmi jejich vyuZiti ve Slechté&ni. J.
Dourleijn (Holandsko) poukdzal na perspektivy statistické selekce ve Slechtitelské
praxi. S. K. Y a u (Syrie) se zabyval studiem rozptylu relativniho vynosu jako miry vyno-
sové stability. H. S. Pooni hovofil o viZenych nejmensich étvercich a ortogondlnich
odhadech komponent stfednich hodnot s ohledem na riizné genetické situace.

5.V pété sekci byla probirina riizn témata. Uvodni referit pfednes! 1. B o s (Holandsko), ktery
hovofil o vztahu mezi generacemi rodi¢ll a potomkd v pfitomnosti a nepfitomnosti vybéru. R. J.
Baker (Kanada) zamé&fil svoji pozomost na vyhodnocoviéni interakci, vznikajicich zménou
pofadi ve vykonnosti odriid v riznych prostfedich. E. S c h w ar z b a c h (CSFR) vysvétlil nové
pfistupy ve zkouseni odriid, opirajici se o standardizaci znakii, kter§ umoZiuje vicerozmérné
hodnoceni odriid. R. A. Ke m p t o n (UK) se zabyval anal§zou nedplnych sérii odriidovych
pokusi, J. V o n d r 4 & ¢ k (CSFR) hovofil o linearité a aditivit& v kvantitativnich genetickych
modelech. J. M a t u z (Madarsko) pfibliZil G¢innost v§béru na vykonnost v F2 a F3 generacich
u pSenice. M. U 2ik aA.Zo fajov 4 (CSFR) ovEfovali 6¢innost ekonomickych vah ziska-
nych pomoci dsekové a regresni analyzy pro konstrukci selek&nich indext u je¢mene jarniho.

Dopliikem odbornych zasedini byla videoprojekce, v jejim% rimci pfedved! J.
B etz w ar (Rakousko) nejnovéjdi poln&-pokusnickou techniku firmy Wintersteiger.
L. Rosenberg a M. Pavelek(CSFR) seznimili zdjemce s nové vyvinutym
pfistrojem, umoZfujicim sériové méfeni délek a priméri analyzovaného rostlinného
materiflu, ukldddni t&chto dat do paméti poéitade, vypocet zdkladnich statistickych
parametrd uvedenych charakteristik, doplnény poZadovanymi testy.

Ukastnici méli dile moZnost navitivit Slechtitelskou stanici v ZeleSicich, Vyzkumny dstav
ckoagrotechniky v Hrufovanech, Mendelianum a arboretum Vysoké skoly zemé&déiské v Bré. Na
programu postkonferen¢niho zijezdu byla névitéva Mendelea v Lednici, prohlidka lednického
zémku a parku, névitéva mohyly Miru a zémku Slavkov.

Na zasedéni pfedsednictva sekce a plenémim zasedini élead EUCARPIE bylo zvaZovéno misto
a ndpli pfistiho zaseddni, které se mé konat v &ervnu 1994. Na zikladé pfedb&ngch jednéni je
uvaZovéno o Florencii nebo Milénu, pfipadné na zéklad& nabidky I. B o s e (Holandsko) o Wage-
ningen. Jako zikladni témata pfistiho jednéni byla navrZena: Genotypick4 selekce aodriidy s nizkymi
vstupy; Odhady parametrd s ohledem na fyziologické zékonitosti plodin; Biometrick4 technika
v molekuldrni genetice; Nové analytické postupy v pokusnictvi a Rizné.

Soubor referétii konference je v omezeném podtu k dispozici v sekretaridtu konference ve
Vyzkumném istavu ekoagrotechniky v Hrusovanech.

Prof.dr.Jan.R o d , DrSc.
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VZTAHY MEZI ROSTOVYMI FAZEMI A KVANTITATIVNIMI
ZNAKY PSENICE PRI PODZIMNIM A JARNIM SETi

JindFich KOSNER

Vyzkumny ustav rostlinné vyroby, 161 06 Praha 6 - Ruzyné

Vytvofeni forem schopnych ozimého a jarniho vysevu v genetickém pozadi p3eni-
ce jarni odridy Zlatka umoZnilo porovnéni zivislosti kvantitativnich znaki a
rustovych fizi pfi ozimém a jarnim seti. Bylo zji$téno, Ze pfi ozimém vysevu je
zédvislost kvantitativnich znaki na ristovych fizich relativné mal4, kdezto pfi
jarnim seti je pro nékteré komponenty vynosu zna¢nd. Vyraznd je pfedevsim
kladn4 zévislost po¢tu kldski na klas a negativni zdvislost hmotnosti 1000 semen
na délce vétsiny ristovych fézi. Ze vzdjemnych souvislosti mezi kvantitativnimi
znaky je patrnd vétsi zdvislost kvantitativnich znaki na poétu odnoZi z plochy pfi
jarnim vysevu neZ pfi ozimém. Jednotlivé komponenty vynosu klasu maji naopak
na kone¢ny souhrnny znak - hmotnost zm z plochy (vynos), vétsi vliv pfi
podzimnim vysevu. )

Triticum aestivum L.; nistovy typ; substituéni linie

Price navazuje na pfedchazejici studie (Ko 3$ner, 1991a, b, c), v nichZ
byly na uméle vytvofenych genotypech pSenice, schopnych v§sevu na podzim
i na jafe, hodnoceny vlivy na kvantitativni znaky p3enice, studoviany genotypy
rekombinovanych linii a vlivy na délku riistovych fazi.

Na ziklad¢ vysledkii pfedchizejicich studii tato price sleduje vztahy a
zédvislosti mezi ristovymi fizemi a kvantitativnimi znaky a vztahy mezi kvanti-
tativnimi znaky navzdjem pfi podzimnim a jarnim vysevu geneticky totoZznych
genotypi pSenice. Genotypy maji stejné genetické pozadi a zmény jsou vyvo-
liny definovanymi chromozémy. UmoZiiuji sledovat vliv péstovini pSenice
jako ozim a jako jafinu v podminkéch jednoho a téhoZ roku.

Vliv délky ristové faze vzchizeni - metdni, jejiz zmé&na byla vyvolina
rozdilnou délkou fotoperiody u pSenic jarnich, na pocet kliskidi prokézali
Flood a Halloran (1984). Vztahy mezi po¢tem dni do metini a
poctem klaskii byly t&sné. Pocet klaski s riistovym typem spojuje fada autord
(Pugsley,1968; Halse,Weir,1970; Lukas, 1972).

25



Gienet. 8 Slecht, 28, 1992 (1): 25-36

MATERIAL a METODY

Po dosaZeni zmény riistového typu u pSenice odriidy Zlatka na formy schopné
podzimniho i jamiho scti (Ko $ner, 1991a) bylo sledovino 21 genotypi
setych na podzim (26. 9. 1986) a na jaic (15. 4. 1987) ve tfech opakovénich.

Parcelky mély velikost 120 x 200 c¢m; pfi podzimnim scti byly parcelky
v blocich zndhodnéné, jami vyscv byl shodny s podzimnim. Oba experimenty
byly na stejném pozemku. Byly sledoviny ristové faze podle makrofenologické
stupnice Feekese (KoSner, 1991b) a hodnoceny kvantitativni znaky
(Ko3ner,1991a).

Ke studiu vztahii mezi ristovymi fizemi a kvantitativnimi znaky a znaky
navzdjem byla pouZita korelacni a regresni analyza.

Podrobnéd metodika a popis materiali je uveden v prici KoSner (1991a).

VYSLEDKY a DISKUSE

Zikladem pro hodnoceni je korela¢ni matice (tab. 1), ve které jsou korela¢ni
koeficienty sledovanych riistovych fizi a kvantitativnich znaki pfi podzimnim
a jarnim vysevu.

Zavislost znakb na rustovych fizich

Zavislost na ristovych fazich je vyraznéjsi pfi jarnim vysevu. Pfedevsim pfi
jarnim v¢sevu je vyrazné kladna zavislost po¢tu klaskil na klas; pfi podzimnim
vysevu je zavislost slaba aZz negativni. Naopak pfi jarnim vysevu je zaporna

16+

-
w
a3
+
» P +
& | o
+ |arear +
+ 4 wne
5 4
Sk ol o
e --
Y ~
e 4
¥
-+
e+
L2
-

14 - 4 +
$ 154+ , * ¥
+ + -
13 t +
1 v iy > 1 3
216 218 220 222 2% 68 69 70 71 72 73 7%

1. Porovnini zavislosti poctu klasku v klase na fazi vzchazeni - kveteni pfi ozimém (A) a jarnim
(B) vysevu - A comparison of the dependence of the spikelet number per spike on the emergence -
anthesis stage with winter (A) and spring () sowing
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2. Porovnini zévislosti HTS na f4zi vachizeni - kveteni pfi ozimém (A) a jarnim (B) vysevu - A
comparison of the dependence of the 1,000-seed weight on the emergence - anthesis stage with
winter (A) and spring (B) sowing
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3. Porovnéni zdvislosti po¢tu kl4sku v klase na fazi vzchazeni - metani pfi ozimém (A) a jarnim (B)
vysevu - A comparison of the dependence of the spikelet number per spike on the emergence -
heading stage with winter (A) and spring (B) sowing

zavislost HTS; pfi podzimnim vysevu je tato zdvislost slabid. Na uvedené dva
znaky nejvyrazndji plsobi faze vzchazeni - kveteni (obr. 1 a 2), vzchédzeni -
metani (obr. 3 a 4) a vzchdzeni - sloupkovéni. RovnéZ pocet zm na klasek je
znatné zavisly na délce riistovych fazi pfi jamim vysevu. Zivislost je vpie-
vaZzné mife negativni (obr. 5); vyjimku tvofi silnd kladna zivislost na fézi
vzchézeni - odnoZoviéni. Délka této fize pilisobi pfi podzimnim seti sice ne pfilis
vyrazné, ale témé&f ve viech pfipadech negativné na kvantitativni znaky. PH
jarnim seti naopak plisobi vysoce pozitivné na jiZ uvedeny pocet zm v klisku,
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I. Korelaéni koeficienty riistovych fizi a kvantitativnich znaki - Correlation coefficients

1. 2. 3. 4. S. 6. 7. 8. 9.
|9
] [
2 0 0,835 1
: i 0,847
3 o 0,476| 0,546 1
| i | 0579| 0675
4 ) 0.461| 0,545 0598| 1
: i 0,289 0,408| 0,636
[ 0,542| 0,305| -0,096| -0,460| 1
i 0.638| 0,407| -0,016] -0542
6. | o 0,375| 0.457( -0,070| -0,497| 0,804| 1
i 0.511| 0,540| 0,023 -0,533| 0,882
7 ) 0,112| 0,107 0,586| -0,298| 0,360| 0,427 1
= i 0.455| 0.466| 0,670| -0.135 0,503 0,548
8 ) 0,232 0,311| -0,626]| -0,164] 0,382] 0,496| -0.574| 1
’ 1 0.089| 0.117| -0,654| -0.437| 0.439| 0,522| -0.423
9 0 0,300| -0.251| -0,081| -0,116] 0,396 -0.137| 0,028]| -0,151| 1
;i i 0.401| -0.148] -0.086| -0.164| 0,485| 0,021| 0,043| -0.036
10 0 0,102 0,188] 0,153] 0,007 0,061| 0,187 0,177 0,001| 0,113
: i 0,287 0.,151] -0,072| 0,216 0.454] 0379| 0.147| 0.251| 0,274
1 o | 0,027 -0,057| 0,192] -0,062| -0,034] 0,007 0,290 -0,273| 0,071
* j | -0.381| -0,253] -0.061| 0,199] -0.507] -0,436| -0.284| -0,178| -0,272
12 o | -0.016| -0,140| 0,058 -0,139| 0,117 0,003| 0,205| -0,194| 0,271
) i 0,539| 0,545 0352] 0,293] 0,209] 0,198 0,133| 0,085| 0,064
13 o | -0.116| -0,144| -0,157| -0,119] -0,068]| -0,023] -0,069| 0,046 0,05
g j | -0.591| -0.442| -0,457| -0,207| -0,351| -0,217| -0,387( 0,162 -0,338
4. | ° -0.087( -0,170| 0.140| -0,206| 0,046| 0,042 0,371| -0,318| 0,181
) i | -0.139] -0,023( 0,079] 0,296/ -0,383| 0,324 -0,211| -0,13| -0,219
15 o | 0.135| -0,204| 0.005| -0,196| -0,015| -0.004] 0,201| -0,196| 0,147
* i | ©0.395| -0,237] -0,155| 0,104] -0,444| -0.334] -0,316] -0,034| -0,327
16 o | -0,175| -0,348| -0,072| -0,120| -0,055| -0,232| 0,041 -0,250| 0.243
! i | -0,133] 0,150{ 0,108] 0,296 -0,345| -0,129| -0,134| 0,008]| -0,507
17 o | -0.280| -0,397| -0,422| -0,335| 0,057| -0,055| -0,185| 0,128] 0,17
i i | -0,091{ -0,092| -0,420( -0,172] 0,042] 0,052| -0,403] 0,472 -0,011
18 0 0,036| 0,008 0,163 -0,008| -0,046| 0,017| 0,195( -0,172] 0,069
’ j | ©0.367] -0,294] 0.045( 0,150| -0,451| -0.418| -0.092| -0,362| -0.176
19 o | -0,029] -0,024] 0.211] -0,153] 0,055| 0,137 0,405| -0,264] 0,05
i i 0,158 0.104| -0.045| -0,043| 0,189| 0,159| -0,001| 0,168] 0,115
20 o | -0,029( -0,001| 0,131| -0,090| -0,010{ 0,094| 0,245( -0,150| 0,013
5 j | -0.092| -0,078| -0,299]| -0,134| 0,043| 0,073| -0,150{ 0.228] -0,036

1 =vz-kv; 2. =vz-me: 3. =vz-sl; 4. =vz-0d; 5. = od-kv; 6. =od-me; 7. = od-sl; 8. =sl-me; 9.= me-kv;
10. = po/pl: 11. = pzklk: 12. = pk/kl: 13. = HTS: 14. = pz/kI; 15. = hzkl; 16. = de kl; 17. = de od:
18. =S.1.: 19 = pz/pl: 20. = hz/pl

0 = o0zim - winter sowing; j= jaf - spring sowing
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of growth stages and quantitative traits

10. 11. 12. 13. 14. 15. 16. 17. 18. 19.

20.]

1

0217 1
-0.488

0.125( -0,094| 1
0,250] -0.028

-0,108| 0,552 0,083 1
-0.294| 0.481] -0,280

-0,105| 0.827( 0390| 0.542| 1
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vz = vzchézeni - emergence; kv = kveteni - anthesis; me = meténi - heading; sl = sloupkovani -
shooting; od = odnoZovini - tillering; de ki = délka klasu - spike length; de od = délka odnoZi - tiller
length; pz/pl = pocet zr/plocha - grain number/unit area; po/pl = po&et odnoZi/plocha - tiller
number/unit area; pz/klk = po&et zrn/kl4sek - grain weight/spikelet; hz/pl = hmotnost zrn/plocha -
grain weight/unit area; pk/kl = pocet klaskii/klas - spikelet number/spike; pz/kl = poéet zrn/klas -
grain number/spike: hz/kl = hmotnost zrn/klas - grain weight/spike; HTS - 1,000-seed weight; S.1I.
= skliziovyindex - harvest index

29



Gienet. s Slecht, 28, 1992(1): 25-36

*
+*

381

344

30+

26 -

22

20 207 209 20 213 80 62 84 6

4. Porovnini zdvislosti HTS na fazi vachézeni - mctani pfi ozimém (A) a jamim (B) vysevu - A
comparison of the dependence of the 1.000-seed weight on the emergence - heading stage with winter
(A) and spring (B) sowing
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5. Zavislost po¢tu zm na klasck na fazi odno2ovini - kveteni (A) a odnoZovini - meténi (B) pHi
jarnim vysevu - A dependence of the grain number per spikelet on the tillering - anthesis (A) and
tillering - heading (B)stages with spring sowing
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6. Zivislost po¢tu zrn na klasck (A) a po¢tu zrn na klas (B) na fazi vzchdzeni - odnoZoviéni pfi jarnim
vysevu - A dependence of the grain number per spikelet (A) and grain number per spike (B) on the
emergence - tillering stage with spring sowing
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7. Porovnéni zdvislosti poétu odno2i na plochu na f4zi odnoZovini - kveteni pfi podzimnim (A) a
jarnim (B) v§sevu - A comparison of the dependence of the tiller number per unit areaon the tillering
- anthesis stage with autumn (A) and spring (B) sowing
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8. Zavislost sklizfového indexu na fazi odnoZovani - kveteni (A) a odno2ovéni - metani (B) pfi
jarnim vysevu - A dependence of the harvest index on the tillering - anthesis (A) and tillering -
heading (B) stages with spring sowing
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9. Porovnani zévislosti délky odno?i na f4zi vzchazeni - sloupkovani pfi ozimém (A) a jamim (B)
vysevu - A comparison of the dependence of the tiller length on the emergence - shooting stage with
winter (A) and spring (1) sowing
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10. Porovnani zivislosti délky odnoZina fézich odnoZovini - sloupkovini (A) asloupkovini - metdni
(B) pfi jarnim vysevu - A comparison of the dependence of the tiller length on the tillering - shooting
(A) and shooting - heading (B) stages with spring sowing
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11. Porovnéni zdvrslosti délky klasu na fazi meténi - kveteni pfi podzimnim (A) a jarnim (B) vysevu
- A comparison of the dependence of the spike length on the heading - anthesis stage with autumn
(A) and spring (B) sowing
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12. Porovnéni hmotnosti zm z plochy (vynosu) na poétu odnoziz plochy pfi podzimnim (A) a jarnim
(B) vysevu - A comparison of the dependence of the grain weight per unit area (yield) on the tiller
number per unit area with autumn (A) and spring (B) sowing
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a tim i na pocet zm v klase (obr. 6). Délka fize odnoZovini - kveteni plisobi pfi
jarnim seti negativné na fadu kvantitativnich znakd, sloZek produktivity. Tento
negativni vliv je vSak kompenzovén kladnou korelaci s po¢tem produktivnich
odnoZi (na rozdil od ozimého seti, pfi némZ se neprojevuje) - obr. 7, takZe na
vynos (hmotnost zrn z plochy) nemé podstatny vliv. Obdobné se projevuje i vliv
délky fize od odnoZovéini do metini. Z komplexnich znakili se tato nega-
tivnizdvislost projevuje jen u skliztového indexu (obr. 8).

Obecné je pfi podzimnim seti mala zdvislost na rlistovych fazich a pfi jarnim
seti naopak pro nékteré slozky produktivity zna¢nd. To by mohlo byt jednim
z faktori stability vynosu.

Délka odnoZi je v negativni zdvislosti pfi obou zplisobech vysevu na délce
faze vzchédzeni - sloupkovédni (obr. 9). Pfi jamim vysevu je jeSt¢ zna¢nd
negativni zdvislost délky odnoZi na fizi odnoZovéni - sloupkovéni a kladnd
zavislost na fazi sloupkovéni - metani (obr. 10).

Délka klasu je pfi jarnim seti v negativni zdvislosti na délce fize meténi -
kveteni; u podzimniho seti je tato zdvislost naopak kladné (obr. 11).

Vztahy mezi' kvantitativnimi znaky

Podzimni a jarni vysev se projevuje rliznou mirou z4vislosti vfnosu na
jednotlivych prvcich vynosu.

200
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604

13. Porovnéni z4vislosti hmotnosti zrn z plochy (vynosu) na poétu zm v klésku pfi podzimnim (A)
a jarnim (B) vysevu - A comparison of the dependence of the grain weight per unit area (yield) on
the grain number per spikelet with autumn (A) and spring (B) sowing

Podet produktivnich odnoZi na plochu je s vétSinou sloZek produktivity klasu
v siln&j3i zdporné korelaci pfi jarnim v¢sevu neZ pfi podzimnim (tab. I). Z této
urcité kompenzace pak vyplyvi i silnéj3i kladnd zdvislost v§nosu (hmotnost zrn
na plochu) na tomto prvku pfi jamim v§sevu (obr. 12). Naopak, pfi podzimnim
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14. Porovnani zavislosti hmotnosti zrn z plochy (vynosu) na hmotnosti 1000 semen pfi podzimnim
(A) a jarnim (B) vysevu - A comparison of the dependence of the grain weight per unit area (yield)
on the 1.000-seed weight with autumn (A) and spring (B) sowing

vysevu je z téchto diivodli v&$i kladnd zdvislost vynosu na jednotlivych
sloZzkdch produktivity klasu (obr. 13 a 14).

2

ZAVER

Délka rlistovych fazise podilizna¢nou mérou na uplatnénijednotlivych prvki
vynosu p3enice. Casové obdobi, do néhoZ riistové faze pfi daném zpiisobu
p&stovéni pfipadnou, svymi vnéj§imi podminkami vytvéfi riiznou miru
zédvislosti prvkd vynosu na délce riistovych fizi. V tomto experimentu byla
patrna vyraznéjsi zdvislost pfi jarnim vysevu.

K podrobnéj$imu objasnéni vlivu riistovych fizi na utvafeni vynosu by patrné
velmi pfispély izogenni linie s kompletnim systémem gend fidicich nadroky na
jarovizaci (geny Vrn) a genii fidicich naroky na fotoperiodu (geny Ppd a gen
CP 3B) a jejich vzdjemné kombinace, jejich? sledovani by probihalo
v podminkach nékolika let.
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Relationships between growth stages and quantitative traits in wheat
with autumn and spring sowing

A change in the growth type, that means the development in the genetic
background of the Zlatka variety of spring wheat of forms that can be sown in
winter and spring, has enabled to study the quantitative traits and growth stages
with winter and spring sowing by means of correlation and regression analyses
and it has also enabled to study the dependences. With winter sowing the
dependence of quantitative traits on the length of growth stages was found to
be relatively low, while with spring sowing this dependence was high for some
yield components (Table I and Figs. 1 to 4, 7, 9 and 11). With spring sowing
there was a high positive dependence of the number of spikelets per spike (Figs.
1 and 3) and a negative dependence of the 1,000-seed weight (Figs. 2 and 4) on
the length of most growth stages (Tab. I). In the other principal quantitative traits
the dependences are different in the particular growth stages (Table I and Figs.
5, 6, 8 and 10). Autumn and spring sowings also influence to a different extent
the dependence of the yield on the yield components. The number of productive
tillers per unit area is in a negative correlation with the most of spike productivity
components with s,.ing sowing, in comparison with autumn sowing (Table I).
The high positive dependence of the yield (grain weight per unit area) on the
latter component with spring sowing ensues from this certain compensation
(Fig. 12). On the other hand with autumn sowing these are the causes of the
higher positive dependence of the yield on the components of spike productivity
(Figs. 13 and 14). Thus the length of growth stages participates largely in the
expression of the particular yield components in wheat. The time period the
growth stages will fall into with the given method of growing, will determine
in its environmental conditions a different extent of the dependence of the yield
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components on the length of growth stages. The more marked dependence was
observed in this experiment for spring sowing.

Triticum aestivum L.; growth type; ancuploids; substitution lines

Z VEDECKEHO ZIVOTA

2. Zasedini Slechtiteld v Brné

Dne 11. Gnora 1992 se na Vysoké #kole zemé&d&iské v Bmé konal seminéf uspofédany komisi
genetiky, Slechténi a scmendistvi Akademic zem&délskych véd CSFR a Vysokou ¥kolou zemé-
délskou Brno, kterého se zi¢astnilo 85 Slechtiteld, pracovaiki Slechtitelského a genetického vyzku-
mu, semendfstvi i uditeld zemé&d&iskych fakult.

Jednéni bylo v&novéno Slechtitelskym postupim a po Gvodnim referftu O. Chloupka,
vénovaného pfehledu Slechtitelskych postupii (bude publikovéno v nasem Easopisu v pfiloze Postgra-
duflni studium), informovali dspéini Slechtitelé o Slechtitelskych postupech, které vedly k vytvofeni
odnid, povolenych v poslednich dvou letech. Byli to zejménaing. Han i o v &, CSc. (pSenice),
ing. Slamé&na, CSc. (hrich, fazole), dr. Be h i | o v § (kukufice), ing. Jirsdk, CSc.
(cukrovka), referfit ing. Konrdda, CSc, ptednes| jeho zéstupce (brambory), doc. Chlou -
p e k (vojtéska), ing. Fo jtik, CSc. (mezidruhové a mezirodové hybridy trav) a jini. Vybér
referujicich byl zamé&fen na Slechtitele, ktefi jsou autofi v&tiiho poétu povolengch odriid, nebo pouzili
nové metody a nebo jejich odridy jsou vysledkem spolupréce se zahraniénimi firmami. Referujici
se vénovali i soutasnym problémiim ve Slechténi, ochrané vysledkii Slechtitelské price, privatizace,
spolupréci se zahraniénimi firmami aj. Bylo doporuéeno uspoffdat spoletné jednéni s Komisi
biometriky a vénovat se mimo jiné i metodém hodnoceni stftnich odriidovych pokusi.

Treti zasedéni Slechtiteld v Brmé se bude konat za rok na téma slechténi na rezistenci k chorobim
a Skidcim.

Doc.ing. O.Chloup ek, DrSc.
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FOTOCHEM!CKA AKTIVITA IZOLOVANYCH CHLOROPLASTU
KUKURICE (ZEA MAYS L.) S OHLEDEM NA PROJEV
HETEROZE A KOMPLEMENTACE

Marie KOCOVA

Prirodovédecka fakulta Univerzity Karlovy, Vinicna S, 128 00 Praha 2

U hybridnich kombinaci kukutice s riizn& vyraznym projevem heter6ze ve vynosu,
fotosyntetické aktivité listl, obsahu chlorofylu a né&kterych daldich charakte-
ristikich byla hodnocena heteréze ve fotochemické aktivité chloroplastii (AHR) a
moZnost predikce heter6ze na zdkladé efektu komplementace v uméle pfipra-
venych smésnych vzorcich chloroplastii vychozich rodi¢ovskych linii v poméru
1:1. U hybridnich kombinaci s vyraznym heter6znim efektem ve fotosyntetickych
a vynosovych charakteristikich byla opakované zjisténa prikazn4 pozitivni hete-
ré6ze v AHR, kterd byla ¢asto doprovizena pozitivni komplementaci smésnych
vzorki chloroplastii vychozich rodidovskych komponent, oviem zjisténé rozdily
nebyly vétSinou statisticky priikazné. U hybridnich kombinaci s méné& vyraznym
nebo nulovym heteré6znim efektem ve zminénych charakteristikdch byla heteréze
v AHR prokézina pouze u nékterych kombinaci a komplementace nebyla zjisténa
u #4dné z nich. Uvedené vysledky vedou k zdvéru, Ze komplementace neni tak
vyraznd a jednoznacn4, aby ji bylo moZné prozatim doporucit jako spolehlivy test
pro vybér perspektivnich rodi¢ovskych komponent s ohledem na projev heteréze.
Je snaha rozpracovat nové metody studia tohoto efektu, které by mohly vést k jeho

praktickému vyuZiti.

Zea mays L.; fotochemick4 aktivita izolovanych chloroplasti; heteréze; komple-
mentace; predikce heteréze

VyuZivéni vysoce vykonnych heter6znich hybridii zaujima v soucasné dobé
jiz v§znamné misto ve Slechténi na vy3si vynosny potencidl. Vybér perspek-
tivnich rodi¢ovskych genotypil pfi heter6znim $lechténi, ktery se provéidi na
zdkladé¢ odhadu obecné a specifické kombinaéni schopnosti, je spolehlivy,
oviem ¢asové nirotny. Proto je snaha vyuZit pro vybér vhodnych vychozich
komponent nékteré snadno méfitelné morfologické, fyziologické nebo bioche-
mické charakteristiky, které by vykazovaly dostateéné vysokou korelaci
s vynosnym heter6znim efektem hybriddi F) generace a jejichZz hodnoceni by
umozitovalo jeho predikci. Perspektivni se v tomto sméru zd4 byt vyuZivani tzv.
komplementace buné&nych organel rodi¢ovskych komponent in vitro.
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McDanicel, Sarkissian (1966, 1968) a Sarkissian,
Srivastava (1967) publikovali prvni price, zabyvajici se problematikou
heter6ze amoZnostmijeji asné predikce na zakladé studia biochemické aktivity
mitochondrii. Zjistili, Z¢ heter6ze ve vynosu nebo nékterych vyznamnych
vynosovych charakteristikich je ¢asto doprovédzena heter6zi v aktivité
mitochondrii a Ze soucasné dochazi ve smésnych vzorcich mitochondrii, izolo-
vanych spole¢né z vychozich rodi¢ovskych komponent, k simulaci heteréze in
vitro. Pro tento efekt, ktery se projevuje vyssi biochemickou aktivitou smési
mitochondrii vichozich rodi¢ovskych genotypil ve srovnéni s primérem aktivit
rodi¢ovskych genotypti méfenych oddélené, pouzili termin komplementace.
Obdobny jev byl pozdé&ji zjistén i u chloroplasti Makovec, 1973;
Ove¢innikova, 1976; Oveinnikova, Jakovlev, 1978).
Vyznam komplementace mitochondrii i chloroplastd pro pfedbézny vybér
materialu, u n¢hoz lze predpokladat pozitivni uplatnéni pfi konstrukci vysoce
vykonnych hybridi, potvrdila celd fada autori(Hobson ,1971;Donney
etal, 1972; Sage, Hobson,1973; Sdgi etal, 1976; Barrat,
Flavel, 1977, Li etal, 1978 aj.). VyuZivani efektu komplementace by
vedlo k usnadnéni a zefektivnéni Slechtitelskych programi, protoZe by bylo
mozné testovat Siroké spektrum vychozich rodi¢ovskych komponent, aniZ by
se provadélo kiizeni a podle projevu komplementace zafazovat do dal3iho
programu pouze perspektivni rodi¢ovské genotypy, u nichZ by bylo moZné
ocekavat heterézi v Fy generaci. Prace orientované timto smérem v3ak nepfi-
nesly ofekdvané jednoznacré vysledky. Piesto, Ze v mnoha piipadech byla
prokizana pozitivni komplementace v aktivité¢ smésnych vzorkii mitochondrii
i chloroplasti, ktera byla v korelaci s heter6zi ve vynosovych charakteristikich,
je i fada praci, v nichZ takové vztahy zjiSt€ny nebyly a komplementace nebyla
doporucdena jako vhodny test pro vybér perspektivnich rodi¢ovskych kompo-
nent(Zobl etal,1972;Ellis etal.,1973; Rodgers, 1976 aj.).

Vzhledem ke zna¢né nejednotnosti vysledki v oblasti studia komplementace
bunéénych organel jsme se rozhodli provést detailni srovnavaci méfeni fotoche-
mické aktivity izolovanych chloroplastii se zfetelem na projev komplementace
a jeho moZné vyuziti ve Slechtitelské praxi. Chloroplasty jsou organely, v nichZz
probihaji vSechny fotosyntetické funkce a fotosyntéza se bezesporu vyznamné
uplatituje pfi tvorb¢é vynosu. Chloroplasty proto pfedstavuji vhodny objekt pro
studium otdzek spojenych s projevem heter6ze a komplementace.

Cilem pfedloZené price bylo zjistit, zda u kukufice je heter6ze ve foto-
syntetickych a nékterych vynosovych charakteristikich doprovdzena heter6zi
ve fotochemické aktivité izolovanych chloroplastii a zda sou¢asné dochézi k si-
mulaci heter6zniho efektu ve smésnych vzorcich chloroplastii vychozich rodi-
Covskych genotypi.
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MATERIAL a METODY

Pro srovndvaci méfeni jsme pouZili tfi hybridni kombinace kukufice
s vyraznym heteréznim efektem ve vynosu, fotosyntetické aktivité listl (FAT),
obsahu chlorofylu, fotochemické aktivité izolovanych chloroplasti a nékterych
dal$ich charaktcristikich (A 171 x A 188, A 171 x W 153R, A 188 x W 153R),
déle dv¢ hybridni kombinace s méné vyraznym heteréznim efektem (Ea 5 x Rt
11, CE 23 x Co 114) a jednu kombinaci bez heter6zniho cfektu (Tva 814 x CE
6). Pozdéji bylo do srovndvaciho méfeni zafazeno jeSté nékolik dalSich linii
kukufice s rozdilnou kombina¢ni schopnosti a jejich kfiZzenctl se stfedné vyso-
kym heteréznim cfektem ve vynosu (Co 114 x WD, Co 114 x CE 650, WD x
CE 650, CE78x CM 7, CE 78 x Rt 10, CM 7 x Rt 10). Veskery pokusny mate-
ridl byl pé&stovan na pozemcich genetické zahrady PFFUK v Praze na Albertové.
Semena byla koncem dubna vysévina do sadbovalh a po tfech aZ étyfech
tydnech péstovini ve skleniku byly rostliny pifesazovany na pozemky do sponu
50 x 80 cm a podrobeny béZnym agrotechnickym zasahtm.

Srovndvaci méfeni fotochemické aktivity chloroplastii jsme provadéli
v letech 1980 az 1982, vZdy nékolikrat béhem vegetace a pro pokusy jsme
odebirali vzorky pletiva z pIn€ vyvinutych listd s maximalni fotosyntetickou
u¢innosti. Jednalo se o sedmy a osmy list vegetacni spirdly. Ovéfili jsme si, Ze
dostatedné reprezentativni vzorek pro izolaci chloroplasti a méfeni jejich
aktivity pfedstavuje 18 rostlin, z nichZ jsme odebirali vzdy po jednom listu.
Vzorky asimila¢niho pletiva jsme ziskdvali ze stfedni ¢dsti listové Cepele
razidlem o priméru 8 mm (zhruba 3 g Cerstvé hmotnosti listu pro kaZzdou
studovanou variantu). Pletivo jsme homogenizovali 15 sekund ve 40 ml
izola¢niho média (0,4M sacharéza; 0,05M Tris pufr; pH = 7,0) v homo-
genizatoru Thurmix 302 pfi maximalnich ota¢kach. Ziskany homogenat jsme
zfiltrovalia chloroplasty usadili 10minutovou centrifugaci pfi 1000 g v chlazené
centrifize. Usazen¢ chloroplasty jsme resuspendovali v malém objemu (2 ml)
média (0,4M sacharéza; 0,05M Tris pufr; 40% glycerin; pH = 7.0). Pro
izolaci chloroplastli s maximaélni fotochemickou aktivitou je dileZité dodrZzovat
béhem celého izola¢niho postupu nizké teploty (0 az 4 °C) a suspenze izolo-
vanych chloroplasti uchovavat ve tmé a chladu az do zahdjeni mé&feni. Obsah
chlorofylu v supenzich izolovanych chloroplastii jsme stanovovali spektro-
fotometricky v 80% acetonu. Fotochemickou aktivitu chloroplasti jsme posu-
zovali podle aktivity Hillovy reakce (AHR), kterd pfedstavuje fotosyntetické
uvoliiovdni kysliku za sou¢asné redukce pfidaného akceptoru elektrond
(0,007 M ferrikyanid draselny). Pro méfeni jsme zvolili polarografickou
metodu, zaloZenou na stanoveni produkce kysliku kyslikovou elcktrodou
po osvétleni suspenze chloroplasti v uzaviené expozi¢ni komiirce za
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konstantnich kontrolovatelnych podminek. Suspenze chloroplastii pro mé&feni
AHR jsme fedili Tris-sachar6zovym médiem tak, aby obsah chlorofylu
vexpozi¢ni komiircebyl 5 mg chlorofylu na1l.Zmény koncentracekysliku
v uzaviené expozi¢ni komirce po pfidani akceptoru elektroni a osvétleni jsou
pfimo imérné zméndm proudu prochdzejiciho mezi dvéma elektrodami a jsou
registrovdny zapisovatem. Hodnoty aktivity chloroplastill jsme po&itali ze
zdznamu po tfech minutich expozice vzorku po okalibrovini soustavy a
vyjadfovali v mmol O2 na kg chlorofylu za sekundu.

Pro srovniavaci méfeni AHR jsme izolovali chloroplasty jednak z vychozich
rodi¢ovskych linii a pfislu¥nych F1 hybridii a jednak ze smési listového pletiva
obou rodi¢ovskych linii v poméru 1:1 &erstvé hmotnosti listu. Pokusy byly
uspofddiny tak, Ze kazd4d z variant byla v pfisludném dni méfeni charakte-
rizovina jednou priimémou hodnotou AHR z né€kolika opakovéni. Mé&feni jsme
provédéli v priib&hu vegetace n€kolikrit, abychom co nejspolehlivéji charakte-
rizovali jednotlivé varianty. Optimalizace podminek pro izolaci chloroplasti a
méfeni jejich aktivity je detailn€ popséna v dfivéjsi praci (Ko o v 4 , 1986).
Pro hodnoceni vysledkil jsme vzhledem k uspofddédni pokusli pouZili jednak
analyzu rozptylu a jednak Friedmaniiv neparametricky test a pritkaznost rozdill
mezi jednotlivymi variantami jsme stanovili metodami mnohonédsobného
srovnédni. Kromé toho jsme hodnotili je3té prilkkaznost rozdilli hodnot F1 hybridi
a smésnych vzorkl chloroplastl (SL) proti priméru hodnot rodi¢ovskych
variant, opét s vyuZitim metod mnohonésobného srovnéni (A nd &1, 1978).

VYSLEDKY a DISKUSE

U heteréznich hybridnich kombinaci kukufice A 171 x A 188, A 171 x W
153R, A 188 x W 153R a mnohych dalSich byla opakované zjiSténa nejen
heter6ze ve FAT, obsahu chlorofylu a dalSich charakteristikich (Avra -
tovS§¢ukovi, 1967, 1973; AvratovS§&ukovd, Fousovi,
1972;F o us o v 4 ,1971), ale rovnéZ heteréze ve fotochemické aktivité izolo-
vanych chloroplastli (M a2 k o v e ¢, 1973, 1975). Soucasné bylo pozorovéno,
Ze za urcitych okolnosti je vyssi aktivita chloroplastd F1 hybridd doprovizena
i vy33i aktivitou smési chloroplastli vychozich rodi¢ovskych linii (M a k o -
vec, 1973, 1975; Rejlkovd,h1979). Tyto vysledky byly ve shodé
s publikovanymi literdrmimi Gdaji a naznacovaly, Ze obecnéjsi ovéfeni téchto
skutetnosti by mélo znaény prakticky vyznam. Vzhledem k tomu, Ze tato
vychozi méfeni byla providéna za pomé&mé obtiznych technickych podminek,
rozhodli jsme se ovéfit platnost ziskanych v¢sledkd detailnim srovnévacim
méfenim. Jako vychozi materidl jsme znovu pouZili vy3e uvedené heterézni
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hybridni kombinace kukufice. Vegeta¢ni priibéh hodnot AHR je patrny z obr.
1 aZ 3. Ze statistického hodnoceni v§sledkii vyplynulo, Ze u vech hybridnich
kombinaci se F1 hybridi vyznacuji priikaznou heter6zi v AHR (tab. I az V).

I. Priikaznost rozdilé hodnot AHR u hybridnich kombinaci A 171 x A 188, A 171 x W 153R, A 188
x W 153R (Friedmaniiv test, mnohonisobné srovnéni) - The significance of differences in the AHR
values in the hybrid combinations A 171 x A 188, A 171 x W 153R, A 188 x W 153R (Friedman’s
test, multiple comparison)

A171xA 188 A171 x W153R A 188 x W 153R
Q 22,53 > 5,9 16,23 >5,99 22,90 >5,99
F1 SL Fi SL Fi SL
(P1+P2)2 26" 13* 22* 95 26" 10
Fi 13* 12.5 16"

x’(005) = 5.99; N(aos) = 12,8
Vysvétlivky k tabulkdm - Explanation to tables

Fa.B(0,05) = kritickd hodnota Fischerova F-rozdéleni pro pfisludny pocet stupiiii volnosti na 5%
hladiné vyznamnosti - critical value of Fisher's F-distribution for the respective number of degrees
of freedom at a 5% significance level

F(o,05) = kritick4 hodnota pro rozdily mezi jednotlivymi variantami, vypo¢itané na zékladé Scheffé-
ho metody mnohon4sobného srovnani - critical value for the differences between particular variants
calculated on the basis of Scheffé’s method of multiple comparison

N(o,05) = kritick4 hodnota pro rozdily mezi jednotlivymi variantami, vypocitan na zdkladé Nemé-
nyiho metody mnohonésobného srovnéni pro Friedmaniiv neparametricky test - critical value for
the differences between particular variants calculated on the basis of Neményi’s method of multiple
comparison for Friedman's nonparametric test

S(a,05) = kritick4 hodnota pro rozdily mezi aritmetickym primérem hodnot rodi¢ovskych variant,
F1 hybridii a Si, vypoditana na zdklad& Scheffého metody mnohonasobného srovniéni - critical value
for the differences between the arithmetical means of the values of parental components, F1 hybrids
and St calculated on the basis of Scheffé’s method of multiple comparison

Q =hodnota testovaciho kritéria pro Friedmaniv test - the value of test criterion for Friedman'’s test
(P14P2)/2 - aritmeticky primé&r hodnot AHR pfisludnych rodi¢ovskych variant - arithmetical mean
of the AHR values of respective parental components

U smésnych vzorki chloroplastii jsme pfi hodnoceni vysledkfi Friedmanovym
testem zjistili priikaznou pozitivni komplementaci pouze u jedné z kombinaci
(A 171 x A 188). U ostatnich byly hodnoty aktivity vZdy nad primérem
vychozich rodi¢ovskych linii, ale zjiSténé rozdily nebyly statisticky priikazné
(tab. I). Podobné vysledky pfineslo i hodnoceni analyzou rozptylu, pfi
ném? aktivita smésnych vzorkii chloroplastii byla vZdy vy$$i neZ priméma
aktivita rodi¢ovskych linii, oviem rozdily nebyly statisticky priikazné
(tab. III a2 V). Z vysledki anal§zy rozptylu je ddle patrné, Ze na proménli-
vosti hodnot AHR se vyznamné podileji nejen jednotlivé varianty, ale také
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dny, v nichZse provddélo méfeni (tab. II). Tato skuteCnost nenfvzhledem ke
zméndm meteorologickych a dalfich podminek, nékdy t€Zko definovatelnych,
pfekvapivi a je nutné ji pfi interpretaci vysledki brét v Gvahu.

II. Vysledky analyzy rozptylu pro hodnoty AHR u hybridnich kombinaci A 171 x A 188, A 171 x
W 153R, A 188 x W 153R - The results of the analysis of variance for the AHR values in the hybrid
combinations A 171 x A 188, A 171 x W 153R, A 188 x W 153R

Slozky A171xA 188 A171x W 153R A 188 x W 153R
proméalivosti' | N F N F N F
Varianty” 3 33,79* 3 10,18* 3 24,87
Dny’ 14 6,09 14 6,30 14 3,73*
Rezidusl* 42 42 42
Celkovy’ 59 59 59

F3,42(0,05) = 2,84; F14,420005) = 1,95
lcomponems of variation; 2\mriams; 3days; ‘residual; Stotal

40 -
.304
20 -

10+

AHR [mmol Ozkg"chl.c"l

1. Vegetaéni priib&h hodnot AHR u hybridni kombinace A 171 x A 188 - The seasonal pattern of
the AHR values in the hybrid cross combination A 171 x A 188
A171 —; A 188 ---; F1..--; SL
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II1. Prikaznost rozdild priméni jednotlivych variant u hybridni kombinace A 171 x A 188 - The
significance of differences in the averages of particular variants in the hybrid combination A 171 x

A 188
F A 188 Fi SL

A1l 35,55 10,61* 2,82 3,16

A 188 24,94 13,43 7,45"

Fi 38,37 5,98"
SL 32,39 '

F(o,05) = 4,11; S(a,05) = 3,56; F1 - [(P1+P2)2] = 8,13 >3,56; SL - [(P1+P2)12] =2,1 < 3,56

IV. Prilkaznost rozdfld primérd jednotlivych variant u hybridai kombinace A 171 x W 153R - The
significance of differences in the averages of particular variants in the hybrid combination A 171 x

W 153R
x W153R F SL
Al 35,55 1,82 5,.62* 1,94
W153R 33,73 7,44 3,76
Fi 41,17 3,68

SL 37,49

F0,05) = 4,12; S(0,05) = 3.5; F1 - [(P14P2)2] = 6,53 > 3,57; SL- [(P1+P2)2] = 2,85 < 3,57

AHR [mmol 0kgeht. €]

196.

the AHR values in the hybrid combination A 171 x W 153R
A171 — W 153R --<; Fy --.-; SL

26.

Ll

30.8.

v v A v \J LIAJ LI vy
&7 7 10. 1. 17. 21.222?. 2&9-7-19‘0

2. Vegeta¢ni priibéh hodnot AHR u hybridni kombinace A 171 x W 153R - The seasonal pattern of

.......

43



Genet. a Slecht., 28, 1992 (1): 37-51

V. Prikaznost rozdili prumé&ri jednotlivych variant u hybridni kombinace A 188 x W 153R - The
signicifance of differences in the averages of particular varients in the hybrid combination A 171

x W153R

x W 153R Fi SL
A 188 24,94 879" 13,90" 8,387
W 153R 33,73 s.a1t 041
Fi 38,84 5.52*
SL 33,32

F(0,05) = 4,76; S(0,05) = 4,12; F1 - [(P1+P2)2]=9.51 > 4,12; SL- [(P1+P2)/2] =3,99 < 4,12

VL. Prilkaznost rozdili hodnot AHR u hybridnich kombinaci Ea § x Rt 11, CE 23 x Co 114, Tva
814 x CE 6 (Friedmaniiv test, mnohondsobné srovnéni) - The significance of differences in the AHR
values in the hybrid combinations Ea S x Rt 11, CE 23 x Co114, Tva 814 x CE 6 (Fricdman'’s test,

multiple comparison)

EaSxRt 11 CE23xCo 114 Tva814x CE 6
Q 14,80 >5,99 8,66 > 5,99 6,33 <7,00
Fi Si F SL Fi SL
(P12 16" 5 12 3
F1 11" 9

xz(o,os) =5,99; x2 0.05) = 7,00 (kritickd hodnota pro maly soubor - critical value for a small set);
N@os)=99

AHR [mmol Oylegtht. £

LEAJ L

2P 2071980

o T T T - T T

; ! R M
s 2 47, 0 1

3. Vegetacni priibéh hodnot AHR u hybridni kombinace A 188 x W 153R -The seasonal pattern of
the AHR values in the hybrid combination A 188 x W 153R
A 188 —; W 153R ----; F1-.-.-.; SL ..
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U hybridni kombinace A 188 x W 153R, kterou jsme zafadili do pokusi i
v nésledujicich letech, jsme ziskali obdobné vysledky, i kdyZ heteréze u Fi
hybridii nebyla jiZ tak vyrazné jako v pfedchézejicim obdobi (tab. XI). U dvou
hybridnich kombinaci s méné vyraznym heter6znim efektem ve vynosu a
fotosyntetickych charakteristikdch (Ea 5 x Rt 11, CE 23 x Co 114) jsme sice
zjistili statisticky priikaznou heter6zi v AHR u F1 hybridd, nikoliv vSak
priikkaznou komplementaci. U hybridni kombinace bez vynosového heterézniho
efektu nebyla zji$t€na ani heteréze, ani komplementace (tab. VI aZ X).

VII. Vysledky analyzy rozptylu pro hodnoty AHR u hybridnich kombinaci Ea5 x Rt 11, CE 23 x
Co 114, Tva 814 x CE 6 - The results of the analysis of variance for the AHR values in the hybrid
combinations EaSx Rt 11, CE23 x Co 114, Tva814 x CE 6

Slozky EaSxRt1l CE23xCo 114 Tva814x CE 6
pménlivosti' N F N F N F
Varianty” 3 10,68" 3 9,64 3 8,62
Dny’ 8 11,13 8 13,99* 5 5,70*
Rezidusl® 24 24 15
Celkovy® 35 35 23

F3,240005) = 3,01; Fg24(0,05) = 2,36; F3,1500,05) = 3,29; Fs,15(0,05) = 2,90

l(:n::mpom:nts of variation; “variants; 3days: “residual; *1otal

VIII. Pritkaznost rozdilii primé&ri jednotlivych variant u hybridni kombinace Ea 5 x Rt 11 - The
significance of differences in the averages of pariticular variants in the hybrid cross combination
EaSxRt11

x Rt 11 Fi SL
Ea$ 33,92 0,77 6.89" 1,80
Rt 11 34,69 6,12* 1,03
F1 40,81 5,09*
SL 35,72

F(0,05) = 4.04; S(0,0) =3,50; Fi - [(P1+P2)2] = 6,51 > 3,50; Si.- [(P1+P2y2] = 1,42 <3,50

Vysledky jednotlivich méfeni jsou opét zndzomény graficky jako vegeta&ni
pribéh hodnot AHR (obr. 4aZ6). Vyse uvedené vztahy jsou sumarizovény v tab.
XI, v niZ jsou vyjddieny primémé relativni hodnoty AHR u F1 hybrididi a smésnych
vzorki chloroplastii v procentech priméru vychozich rodi¢ovskych linii.
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XI, v niZ jsou vyjadfeny primémé relativni hodnoty AHR u Fj hybridd a
smésnych vzorkd chloroplastii v procentech priiméru vychozich rodi¢ovskych
linif.

Dile jsme pro srovndvaci m&feni AHR pouzili dva dialelni soubory, které
zahrnovaly linie kukufice s odli§nou kombina¢ni schopnosti a kfiZence se
stiedné vysokym heter6znim efektem ve vynosu. Statisticky priikkaznou heterézi
v AHR jsme zjistili pouze u dvou ze 3esti studovanych F1 hybriddl, zatimco
u ostatnich se hodnoty AHR pohybovaly v priiméru v§chozich rodi¢ovsk§ch
linii. U smés- nych vzorkd chloroplastl se hodnoty AHR pohybovaly bud’
v priiméru, nebo pod primérem v§chozich rodi¢ovskych linii a komplementace
nebyla zjiSt€na ani u jedné z hybridnich kombinaci.

AHR [mmol Qkgbhieh

AHR [mmol Qgeg'chi 4"

504 o
401

304

20
10+ 10+

206 2. 27 3765 8. 1. 15 1871960 " 208 2% 278 375 6 1 15 187 1980

4. Vegetaénf pribéh hodnot AHR u hybridni 5. Vegetatal pribéh bodoot AHR u hybridaf

kombinace Ea 5 x Rt 11 - The seasonal pattern ~ kombinace CE 23 x Co 114 - The seasonal
of the AHR values in the hybrid combination  Pattern of the AHR values in the hybrid combi-

EaSxRt11 nation CE 23 x Co 114
A 188 —; W 153R ----; Fy-.-.; S ....... CE 23 —;Co 114 ----; Fy-.-.-,; SL......

IX. Priikaznost rozdili priméri jednotlivych variant u hybridni kombinace CE 23 x Co 114 - The
significance of differences in the averages of particular variants in the hybrid combination CE 23
xCo 114

x Co114 F1 i
CEZ3 37,70 0.80 461° 0,85
Co 114 38,50 381" 0,05
Fi 4231 3,76*
SL 38,55

F(o,05) = 2,83; S(a,08) = 2,45; Fi1- [(P14P2)2] =4,21 >2,45; SL. - [(P1+P2)2 =045 <2,45
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Vysledky statistického hodnoceni jsou sumarizovény v tab. XI, kde jsou
uvedeny opét primémé hodnoty AHR Fi hybridd a smésnych vzorki chlo-
roplastll vyjédfené v procentech priméru rodi¢ovskych linii. Detailni statistické
hodnoceni je popséno v difivéjsi prici (Ko ¢ o v 4 , 1986).

X. Priikaznost rozdili priméri jednotlivych variant u hybridni kombinace Tva 814 x CE 6 - The
significance of differences in the averages of particular variants in the hybrid combination Tva 814
xCE6

x Tva714 Fi SL
CE6 19,31 3,55* 0,45 1,85
Tva 814 15,76 3,10* 1,70
Fy 18,86 1,40*
SL 17,46

F0.05) = 2,42; S0,08) = 2,10; F - [(P1+P2)/2] = 1,33 > 2,10; Si_ - [(P1+P2)/2] = 0,075 <2,1

6. Vegetatni pribéh hodnot AHR u hybridni
kombinace Tva 814 x CE 6 - The seasonal
pattern of the AHR values in the hybrid combi-
nation Tva 814 x CE 6

AHR [mmol Oglefichi. 2

104

M O NP S YT

Z vyse uvedenych vysledkd vyplyvé, Ze¢ hybridni kombinace kukufice
s vyraznym projevem heter6ze ve vynosu, FAT, obsahu chlorofylu a dal3ich
charakteristikdch se vyznacuji rovnéZ heter6zi ve fotochemické aktivité izolo-
vanych chloroplasti.

U hybridnich kombinaci s méné vyraznym heter6znim efektem jsme zjistili
heter6zi ve fotochemické aktivité pouze v nékterych pfipadech a u hybridni
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kombinace bez vynosového heterézniho efektu nebyla zjidténa ani heter6ze
v AHR. Pozitivni komplementace se projevovala u hybridnich kombinaci
s vyraznym heter6znim efektem, u nichZz smésné vzorky chloroplastli pfevy-
Sovaly primémou aktivitu rodi¢ovskych linii od 5,5 do 13,5 %, oviem tyto
rozdily nebyly vétSinou statisticky priikazné (tab. XI a XII). U hybridnich
kombinaci se slabym heter6znim efektem nebo bez heteré6ze nebyla komple-
mentace zji$téna. Ke statisticky priikazné simulaci heter6zniho efektu dochézi
pouze ojedinéle a z toho diivodu nebylo prozatim moZné doporucit méfeni
fotochemické aktivity ve smésnych vzorcich chloroplastd vychozich rodi-
covskych linii jako spolehlivy test predikce heter6ze v F1 generaci. Nicméné
tuto skuteénost nelze nechat bez povSimnuti i pfesto, Ze se nejedna o tak vyrazny
a obecné platny jev, ktery by bylo moZné, alespoit prozatim, spolehlivé ve
Slechténi vyuZivat. Pokud by se podafilo vymezit podminky, za kterych ke
komplementaci dochdzi, a zjistit jeji pfi¢iny, mohlo by se stit pomémé jedno-
duché méfeni fotochemické aktivity chloroplastii testem kombina&ni schopnosti
linii a predikce vySe heterézniho efektu v generaci Fi.

XI. Hodnoty AHR u Fy hybridi a smésnych vzorki chloroplasti, vyjidfené v procentech priméru
rodicovskych linii - The AHR values in F1 hybrids and mixed samples of chloroplasts calculated as
the percent of the mid-parent value

Fi SL
A171xA 188 126,84" 107,07"
A 171 x W 153R 118,85* 108,23
A 188 x W 153R 132,38* 113,57
A 188 x W 153R 111,62* 108,92
A 188 x W 153R 114,71 105,42
EaSxRt1l 118,96* 104,12
CE23xCo 114 111,05* 101,18
Tva814x CE6 107,56 99,57
Co 114 x WD 101,87 93,04
Co 114 x CE 650 103,22 92,78
WD x CE 650 103,70 94,18
CE78xCM7 110,51* 100,38
CE78xRt10 106.24 97,15
CM7xRt10 110,92* 99,23

Otiézka pficin zvySené aktivity smési mitochondrii nebo chloroplastii zfistiva
prozatim nezodpovézena. V literatufe jsou pouze ojedinéle uvedena hypotetickéd
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vysvétleni, kterd pfedpoklddaji vyfeseni celé fady dalSich otdzek, tykajicich se
interakce metabolicky odli$nych mitochondrii nebo chloroplastii s rozdilnou
strukturou, ktera by mohla pramenit z odliSné manifestace jejich genetického
aparitu. Pouze takovy komplexni pohled by mohl pfinést Zidanou odpovéd’ na
otizky spojené s komplementaci na drovni organel a jejim praktickym vyuzitim.
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M. Kocovd (Faculty of Science, Charles University, Praha, Czechoslovakia)

Photochemical activity of isolated chloroplasts of maize (Zea mays L.)
with respect to heterosis expressions and complementation

Heterosis in the photochemical activity of isolated chloroplasts (AHR) and
a possibility of heterosis prediction on the basis of the complementation effect
in the mixed samples of chloroplasts of the original parental lines ata 1 : 1 ratio
were evaluated in hybrid combinations of maize with different expressions of
heterosis in yield, leaf photosynthetic activity, chlorophyll content and some
other characteristics. In case the complementation leading to the increased
activity of chloroplast mixed samples, in comparison with the average activity
of original parental components, could be generalized, prediction of the hete-
rosis effect could already be performed at the level of parental components and
for crossing only promising combinations of getypes should be used. Several
hybrid combination of maize with different expressions of heterosis for yield
and some photosynthetic characteristics were used for comparative measure-
ments of the photochemical activity of isolated chloroplasts. Maize plants were
grown in field conditions and usual agricultural practices were used. The activity
of Hill’s reaction was chosen as a characteristic of the photochemical activity
of isolated chloroplasts, and the measurements included a polarographic method
based on the determination of oxygen evolution with an oxygen electrode after
the illumination of chloroplast suspension in a closed chamber under constant
controlled conditions. The results were processed graphically and statistically.
The comparative measurements indicated that the hybrid combinations with
a hight heterosis in yield and photosynthetic characteristics also possessed the
significant positive heterosis in the photochemical activity of isolated chlo-
roplasts. In the hybrid combinations with a lower heterosis effect, heterosis in
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AHR was observed in some cases only, and in the hybrid combination without
a heterosis effect of the above-mentioned characteristics the heterosis in AHR
was not found at all. Positive complementation was determined in the hybrid
combinations with a high heterosis effect where the mixed samples of chlo-
roplasts exceeded the average activity of the parental lines from 5.5 to 13.5 %,
but these differences were not mostly statistically significant. No comple-
mentation was observed in the hybrid combinations with the less heterosis
effect. Regarding the fact that the positive complementation was demonstrated
only exceptionally, the measurements of the photochemical activity in chlo-
roplast mixtures of original parental lines could not have been recommended as
a reliable test of heterosis prediction in the F1 generation. But it should be noted
that the values of the activities of the chloroplast mixtures in the hybrid
combinations with a hight heterosis effect exceed the expected average activities
of original parental components although this phenomenon is not so expressive
and commonly occurring. If we succeeded in determining the conditions the
complementation takes place under and in defining the complementation
causes, it could be used for tests of the combining ability of lines and for
heterosis prediction in the F1 generation. The causes of complementation have
been explained only at the level of hypothesis for the time being.

Zea mays L.; photochemical activity of isolated chloroplasts; -heterosis;
complementation; heterosis prediction

ZIVOTNi JUBILEA

K sedemdesiatindm Ing. Karola S k u l u, CSc.

Ing. Karol Skula, jeden z nadich poprednych odbornikov z oblasti vyskumu tabaku, 1.
janudra 1992 v dobrom zdravi oslévil svoje sedemdesiaté narodeniny. V roku 1985 ukonéil svoji
aktivnu vedecko-vyzkumnd &innost, ako vedici vedecky pracovnik vo Vyskumnou dstave taba-
kového priemyslu v Bébe.

Ing. Karol S k ul a zasviitil cely svoj Zivot 3fachteniu tabaku a pre rozvoj vedy a vyskumu
v Ceskoslovensku. V roku 1948 nastipil na zakladajicu sa Vyskumni stanicu tabakového prie-
myslu v Bédbe, okres Nitra, kde v rokoch 1949 aZz 1951 zastdval funkciu vediceho stanice. Po
zriadeniu Vyskumného dstavu tabakového priemyslu zastival v rokoch 1956 aZ 1958 funkciu
riaditela dstavu a od roku 1956 az do odchodu do déchodku bol vedicim oddelenia genetiky,
3lachtenia a semendrstva. V rokoch 1951 aZ 1956 pracoval pod vedenim vynikajiceho vedca prof
Dr. F. Frimmela, ktory ho in3piroval poas celej vedecko-vyskumnej &innosti.
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Kandiditsku dizerta¢ni pricu Ing. K. S k u | a obhdjil na Vysokej $kole pofnohospodirske;
v Nitre na tému "Stidium morfolégickych a fyziologickych zékladov odkvetovania tabaku" pod
vedenim akademika E. Spaldona. Jeho poznatky fyziologickych &tidii tabaku sa odzrkadluji aj pri
neskorsich 3lachtitelskych a genetickych pricach.

Hlavni vyskumn4 ¢innosf Ing. K. $ k u l u, CSc., bola zamerané na novosfachtenie tabaku.
Stétna odrodové komisia doteraz povolila nim vysfachtenych osem odrdd véetne piatich hybridov
(Burley N 15, H Burley N 29, Burley R 1, H-R 3, H-PV 9, VirZinia 21-F;, VirZinia 31 a
H-57-F1)-Vyalachteny hybrid H-PV 9 bol povoleny k pestovaniu aj v Mad'arsku . Do pestovatelske;j
praxe od roku 1965 zaviedol novy typ hybridov tzv. polovirZinsky (VirZinia P), ¢o si hybridy
virzinskych odrdd s odrodami majicimi dominantne kontrolovany rychly rozpad chlorofylu. Tento
typ tabaku dominuje v pestovani aj si¢asnosti. Vyznamné Gspechy dosiahol i v oblasti rezistentného
$lachtenia. S jeho menom je iizko spité zvlddnutie peronospérovej kalamity tabaku po roku 1960.
Sest rokov bol predsedom celostitnej komisie pre perenospéru.

Z jeho vedecko-publikaénej Einnosti si vyznamné price tykajice sa $tidis dediénosti deficitu a
rozpadu chlorofylu a $tidi4 heter6zy. Od roku 1962 bol aktivnym &¢lenom medzinsrodnej nevlidne;j
organizicie CORESTA pre vedecky vyskum tabaku so sidlom v PariZi. V rokoch 1974 aZ 1978 bol
¢lenom jej vedeckej komisie.

Bohat4 bola &innost Ing. K. S k u | u , CSc., aj v domécich vedeckych zdruZeniach. V roku 1967
bolana Slovensku zriadens pobo¢ka Ustredia pofnohospodérskeho a potravinirskeho viskumu, kde
bol &lenom sekcie rastlinnej vyroby a melioracie. V rokoch 1969 aZz 1974 bol &lenom Slovenske;j
polnohospodirskej akadémie a vedeckym tajomnikom zéhradnickeho odboru. Z ostatnych komisii
bol élenom komisie pre Sfachtenie a genetiku a pre fyziolégiu rastlin a biochémiu. Po rokoch 1980
bol &lenom aj zihradnickej komisie pri CSAZ. Pracoval tri roky v pestovatelskej komisii pofno-
hospodirskej sekcie SAV, 3tyri roky prednisal technolégiu tabaku na Katedre uhlohydritov
Chemicko-technologickej fakulty v Bratislave a pravidelne prednéSal tabak v rdmci vyberovych
prednégok na Katedre rastlinnej vyroby VSP v Nitre a VSZ v Bme.

Ing. K. Sk ula. CSc. udrziaval i s praxou pravidelné kontakty prednéskovou &innosfou na
skoleniach vedicich tabaciarskych skupin, ako aj ¢astymi ndvitevami u pestovatelov.

Jeho vedecko-vyskumn4 éinnosf bola oceneni viacerymi vyznamenaniami. Pri prileZitosti
storoénice $lachtenia rastlin na Slovensku v roku 1970 mu odovzdali PamiitnG medailu a v roku
1973 dostal Pamiitni medailu k 25. vyro¢iu potravinirskeho priemyslu. Pri prileZitosti jeho Zestde-
siatky mu udelili - diplom Zaslizily pracovnik Ceskoslovenského tabakového priemyslu a dostal
Striebornid medailu CSAZ. Ako najvyssie ocenenie jeho vynikajicich vysledkov vo vyskume
tabaku bolo $tdtne vyznamenanie Rad price v roku 1967.

Ing. Karol S kula, CSc, i ked je na zasliZilom odpodinku, m4 stily zéujem o dianie vo
vyskume a na poZiadanie ochotne poméze i teraj$im vyskumnikom tabaku.

I touto cestou blahoZelime jubilantovi k doZitiu 70-tych narodenin a 2elsme mu vela zdravia a
rodinnej pohody na zasliZilom odpo¢inku.

Ing. Jozef Hu szdr,DrSc.
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GENETIKA PRECITLIVELOSTNI REZISTENCE BRAMBORU
PROTI S VIRU BRAMBORU (PVS)

Josef KAMENIK, Ludmila KAMENIKOVA !

Slechtitelskd stanice Ketkov, 582 22 Pribyslav,
!y zkumny iistav brambordirsky, 580 03 Havlickiv Brod

Ke zjisténi genetiky pfecitlivélostni rezistence proti S viru bramboru bylo na
rezistenci proti tomuto viru provéfeno 1178 kfiZzenci z 22 kombinaci kfiZeni odrid
S.tuberosum s genotypy - nositeli pfecitlivélostni rezistence a 62 kloni ze samoo-
pyleni jednoho genotypu rezistentniho proti S viru bramboru. Inokulace uvede-
ného materidlu (kfizenci a klonl ze samoopyleni) byla provddéna mechanickou
cestou za vyuziti karborundového prisku, roubovanim hliz a roubovinim rostlin,
pouZita byla i samovoln4 infekce. K diagnéze S viru bramboru u testovaného
materiilu byla pouZita metoda ELISA a za kritérium pfecitlivélostni rezistence
vyskyt nekrézy vrcholu nebo postrannich vyhond u roubovanci rostlin tohoto
materidlu. Z dosaZenych vysledki vyplynulo, Ze $tépné poméry potomstva S viru
bramboru rezistentniho a nichylného odpovidaji u uvedenych kombinaci kfiZeni
poméru 1:1 au samoopyleni 3 :1. Bylo tak prokdzino, Ze pfecitlivélostni rezistence
bramborii proti tomuto viru je monogenné dominantniho zaloZeni a Ze gen Ns
determinujici piecitlivélostni rezistenci je pfeddvin disomicky. Podafilo se
vyslechtit rezistentni kfiZzence s velmi dobrou drovni hospodifskych vlastnosti.

brambory; S virus bramboru: pfecitlivélostni rezistence; genetika pfecitlivélostni
rezistence: rezistentni Slechténi

V roce 1983 jsme zacali na zdklad€ stivajicich poznatkd (Baerecke,
1967;Z ad i na, 1977, 1978, 1980) fesit problematiku $lechténi bramborii na
piecitlivostni rezistenci proti S viru bramboru. Cilem bylo jednak vyslechténi
rezistentnich kfiZzencl s odpovidajicimi hospodifskymi vlastnostmi, jednak
provéfit genetiku pecitlivélostni rezistence proti S viru bramboru. Skodlivost
tohoto viru neni vysokd (uviddéna je snizenim vynosu u napadenych rostlin
v priméru ve vysi asi 10 %), ale celkové ztrity jim zplisobované jsou vzhledem
k jeho enormné vysokému vyskytu natolik velké, Ze je tfeba mu vénovat
pozomost. Ozdravovaci opatfeni (vybér zdkladniho $lechtitelského materidlu
prostého S viru bramboru u odrlid udrZovaciho $lechténi, vyuZiti meristé-
mového programu v udrZovacim $lechténi brambord, vyuZiti metody ELISA
aj.) i kdyZ jsou Gcinnd, nepfindSeji potfebny efekt. BEhem nékolika mélo let
dochizi k opétovnému zamofeni ozdravénych odriid.

Utelem predloZené price je prezentovat genetiku pfecitlivélostni rezistence
proti S viru bramboru, jak se ndm ji podafilo zjistit u pom&mé rozsihlého
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materidlu (jak z hlediska po¢tu hodnocenych kombinaci kfiZeni, tak i z hlediska
celkového poctu jejich hodnoceného potomstva), pouzitého pfi feSeni uvedené
problematiky. Dokonald znalost rezistence proti tomuto viru je zidkladnim
pfedpokladem pro efektivni Slechtitelskou préci.

Problematice vyskytu a $ifeni viru § bramboru byla v zahrani¢i i u nas
vénovana znatné pozornost.

Na silné rozsifeni S viru bramboru u naSich odriid bramborli poukazal
Jermoljev (1958)adile Sip (1966). Detailniinformacio rozifeniS viru
bramboru u odriid svétového sortimentu brambori podal na ziklad€ analyzy 648
odriid kolekce Vyzkumného iistavu bramboraiskéhoZ ad ina (1971) - silné
a velmi silné zamofeni zjistil u 312 odriid (48,1 %) a stoprocentni zamofeni
u 289 odriid (44,6 %).

Na rychlost Sifeni S viru bramboru v polnich podminkich poukazuji u nis
napf. Sip (1974),Kamenikov 4 (1978)aj.Zadina (1978) zjistil
v materialu novoslechténi bramborii vyskyt po jednoletém pfesizeni u 52,4 %
kfiZzenct a 39,2 % rostlin, po dvouletém piesizeni u 89,9 % kfizencl a 79,5 %
rostlin a po tfiletém pfesdzeni 92,0 % kfiZencli a 82,3 % rostlin. Kame -
n i k ( 1989) zjistil v materidlu udrzovaciho $lechténi ozdravené odriidy Radka
po jednoletém pfesézeni v polnich podminkich vyskyt tohoto viru u 17,7 %
rostlin, po dvouletém péstovani u 49,3 % a po tfiletém péstovini u 88,0 %
rostlin.

Slechtitelskou problematikou v oblasti pfecitlivélostni rezistence bramborii
proti S virubramboru se u nas zabyvalZ ad i na (1977, 1978, 1980).V zahra-
ni¢i se publikované ucelené idaje o pfecitlivélostni rezistenci brambori proti
S viru bramboru prakticky nevyskytuji. Na druhé strané vSak je nutné uvést,
Ze v zahranidi jiZz byly povoleny dvé odriidy s piecitlivélostni rezistenci
proti S viru brambor - odriida Szignal v Mad’arsku a odriida Fantasia
vSRN (Ross, 1986).

MATERIAL a METODY

K feSeni problematiky Slechténi bramborl na pfecitlivélostni rezistenci proti
S viru bramboru jsme jako nositele pfecitliv€lostni rezistence pouZzili rezistentni
genotypy vyslechténé jednak ve VSUB v Havlitkové Brodé (Zadina,
1978,1980) na bazi S. tuberosum subsp. andigena P.1.258.907 (zdroje genu Ns
precitlivélostni rezistence - Baere c k e, 1967), klonu ziskaného od prof.
R osse z Max-Planck-Institut v Koliné nad Rynem v SRN, jednak jsme
pouzili genotypy vyslechténé na Slechtitelské stanici v Kefkové na bazi
genotypu VSUB S 72.54/97. Konkrétné se jedni o rezistentni genotypy VSUB
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S 72.54/97 (genotyp oznacovany téZ jako genotyp S3), S 73.42/60, S 73.41/52,
S 73.42/40 a C 77-9/42 a rezistentni genotypy Slechtitelské stanice v Kefkové
B 51/2, B53/67, B 53/83, B 53/85 a B 54/65. Ve vztahu k S. tuberosum subsp.
andigena se ve viech uvedenych pfipadech jednéd o kfizence By a hlavné B,
generace. Krom¢ uvedenych &. rezistentnich genotypll jsme za rodi¢ovského
partnera pouZili rezistentni genotyp 70.541/20 dovezeny do VSUB z Institut fiir
Kartoffelforschung v Gross-Liisewitz v byvalé NDR, ktery svilj plivod odvozuje
od S. andigenum subsp. andigena bliZze neznimého piivodu.

Za druhé rodicovské partnery ke kiiZeni s uvedenymi rezistentnimi genotypy
jsme vyuZili odriidy bramborl s nékterymi specifickymi vlastnostmi - kratsi
vegetatni dobou, vysokou relativni rezistenci proti virim, extrémni rezistenci
proti X a S viru bramboru, extrémni rezistenci proti ¥ a A viru bramboru,
extremni rezistenci protiX, Ya A viru bramboru, pfecitlivélostni rezistenci proti
Y viru bramboru, extrémni intoleranci k viru svinutky, horizontalni a vertikalni
rezistenci proti plisni bramborové, rezistenci proti hid'atku bramborovému,
vysokou stabilni 3krobnatosti, vysokou odolnosti proti mechanickému posko-
zeni aj. Konkrétné se jednd o tyto odriidy a kfiZzence: Adretta, Apta, Ausonia N,
Berolina N, Bison, Brita N, Clivia, Fanal, Gusto N, Provita N, Resy, Saco,
Schwalbe, Zvikov, C 57/1, HR-32 (&s. kfiZenci), KE 5, Ke 9 a Ke 10 (mad’arsti
kfiZenci), chc. hybr. 77.2/2, chc. hybr. 777.18/1 a chc. hybr. 783-2 (kfiZenci
SSSR) aj. Na rezistenci jsme testovali rovnéZ potomstvo ze samoopyleni
genotypu 72.54/9.

KfiZeni probihalo ve skleniku na ofiznutych stoncich(Z a d i n a , 1968). Od
kazdé kombinace kfiZeni jsme nakfiZili 10 stonkii. Nasazeni bobuli se semeny
jsme doséhli jen v kombinacich uvedenych v tab. I.

Vysev semen (vyseta byla viechna ziskand semena), vypéstovini semenacki
a polni vedeni pokusného materidlu (ramse, A-klony, B-klony, C-klony atd.)
jsme zjisfovali béZnym S$lechtitelskym zplsobem (Zadina,
Jermoljev, 1976). Ve Slechtitelském procesu jsme vylucovali kiiZzence
napadené jinymi virovymi chorobami, aby nedochizelo k zamofovani
ostatniho pokusného materidlu. Soucasné jsme vylulovali i kfiZzence
nachylné k S viru bramboru, pokud nevykazovali potfebné hospodarské
vlastnosti - hospodafsky cenné nachylné kfizence jsme ihned pfedavali do
Slechtitelskych Skolek Slechtitelské stanice. Tim se postupné sniZoval
rozsah vedeného materidlu. K zjidténi rezistence proti S viru bramboru
jsme provddéli jednak provokaéni zkousky rezistence (mechanicka inoku-
lace pomoci karborundového prasku, roubovini hliz a stonkid), jednak
jsme vyuZivali i samovolnou infekci v prostoru pokusného materidlu vysa-
zeného na poli.
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1. St&pné poméry kiizencii rezistentnich a nichylnych k PVS v potomstvech kfiZeni odriid bramborii
s genotypy nositeli pfecitlivélostni rezistence proti PVS - The scgregation ratios of the crossbreds
resistant and susceptibleto PVS in the progeniesof the crossing of potato varieties with the genotype,
carriers of oversensitive resistance to PVS

Piivod testovaného | Testo- | .. o5 | Pfedpo- | Teoreticky pocet
materislu’ viag | AWK | i | Koo ;
Ozna-| rodidovské |kfizenci’| rezis- | nichyl- | 3tépn§ | rezis- | nichyl- | X
deni’ | odridy’ tentnich®|  ngch’ | pomeér ® | tentnich nych
Apta x .
1 S 72.54/97 23 10 13 1:1 11,5 11,5 0,3913
Adretta x
2 S 72.54/97 328 144 184 1:1 164,0 164,0 4,8780
Clivia x _ -
3 S 72.54/97 42 21 21 1:1 21,0 21,0 0,0000
Fanal x
4 S 72.54/97 69 34 35 1:1 345 345 | 0,0238
Ke 9 x
5 S 72.54/97 19 8 11 1:1 9.5 9.5 0.4736
Resy x .
6 S 72.5497 33 14 19 1:1 16.5 16,5 0,7575
Schwalbe x
7 S 72.54/97 36 18 18 1:1 18,0 180 | 0,0000
Fanal x
8 S 73.42/60 75 43 32 1:1 37.5 375 | 16133
Bison x
9 S 73.42/60 18 8 10 1:1 9.0 9,0 0,2222
Zvikov x =
10 S 72.5497 21 8 13 1:1 10,5 10,5 | 1,1904
HR32x
11 S 72.54/97 14 9 5 1:1 7.0 7.0 1,1428
$72.54/97
12 |xchc.hybr.| 54 21 33 1:1 27,0 27,0 | 2,6666
77.18/1
$7254/97
13 |xchc.hybr.| 64 29 35 1:1 320 320 | 05624
71212
Saco x
14 B 53/85 8 3 5 1:1 4.0 4,0 0,5000
C 77-9/42 x
7 : . " .
15 Gusto N 63 26 3 1:1 31.5 31,5 1.9206
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Piivod testovaného | Testo- . i s | Piedpo- | Teoreticky poéet
materidlu’ véno 4jieduo " klédany kfizenci’ 2
Ozna.| rodicovské |kfizencd’[ rezis- | néchyl- sepog | rezis- [ néchyl- X
eni’| odridy® tentnich® nj'ch7 pomér ” | tentnich | ngch
16, [STHIHERT px} 25 1:1 240 | 240 | 0,833
Provita N
g7 |CT12x] o 18 4 11 | a5 | 415 | 05004
Ausonia N
C77-9/42 x
Bl enan| * 26 38 1:1 320 | 320 | 22500
C77-9/42 x
] st 22 11 11 1:1 11,0 | 11,0 | 0,0000
CS511x
20 | i | 2 13 10 1:1 11,5 11,5 | 03913
70.54172 x
X 3 i ,147
s 61 29 32 1:1 | 305 30,5 | 0,1474
gg |70M4120x| 4 6 1:1 50 50 | 0,4000
Provita N
Celkem'™® 1178 | 540 638 1:1 | 5890 | 5890 .

a) x pro jednotlivé kombinace kﬁteni x for individual crossing combinations

b) %° celkov§ (propoéteny ze souétu %’ jednotlivich kombinaci kfiZzeni) = 20,1149 (Po,0s = 33,924)
- total xz (calculated from the total of xz of individual crossing combinations)

) xz Ghrany (propo&teny z Ghrnych dat bez ohledu na jednotlivé kombinace kfiZeni) = 4,0764

(Poos = 3,841) - aggregate x’(calculated from the aggregate data regardless of individual crossing
combinations)

d) x* pro interakci mezi potomstvy (propoéteny zrozdilu x” celkového a Ghrmného) = 29,8476 (Poos
=32,671) - xz for the interaction between progenies (calculated from the difference of total and
aggregate xz)

orlgm of tested matenal mark; pnenul vanclles, “aumber of tested croasbfech. Snumber of

mvwngaleduosbreds. Sresistant; suseepnble. ammedsegregauon ratio; "theoretical number of
crossbreds; %total

Mechanickou inokulaci pomoci karborunda jsme jako prvni selekéni metodu
provéadéli u vétSiny materidlu (kombinaci) aZ v prvni vegetativni generaci - jen
¢ast materidlu jsme inokulovali jiZ v semenné generaci. Inokulovali jsme vZdy
stonky z ocek hliz (zpravidla ze tfi hliz) se sklizné semend &k, které zbyly po
odbéru hliz do generace ram3 (od kaZzdého semenéce byla pro tuto generaci
odebréna jedna hliza). K mechanické inokulaci jsme pouZivali inokula&ni pistoli
(Zadina, Jermoljev, 1976) (obr. 1). Roubovini hliz, jako druhou
selek&ni metodu, jsme provddéli na hlizdch ze sklizné ram3i zbyl¢ch po odbéru
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hliz do nasledné generace - A-klon. Od kazdého kfiZzence jsme zpravidla
roubovali po tfech hlizich(Zadina,1975;Zadina, Jermoljev,
1976). Roubovini stonkdl (jako tfeti selekéni metodu - obr. 2) jsme pouZivali
k definitivnimu ovéfeni rezistence vedeného pokusného materidlu, ktery po
piedeslych dvou metodich (mechanické inokulaci, roubovéni hliz) vykézal
rezistenci proti S viru bramboru. PouZivali jsme zpiisob roubovéni do roz$tépu
(Zadina,1966;Zadina, Jermoljev,1976).

Pfitomnost S viru bramboru po mechanické inokulaci a roubovéni hliz jsme
ovéfovali metodou ELISA. Pfi roubovéni rostlin jsme za kritérium pfecitli-
vélostni rezistence brali nekrézu vrcholu testovanych rostlin (roubd) nebo
postrannich vyhonti - v zédvislosti na zpiisobu roubovéni (Zadina,
Jermoljev, 1976).

K zjist€ni dédi¢nosti pfecitlivélostni rezistence proti S viru bramboru jsme
dosaZené vysledky (pocet kfiZzenci rezistentnich a nichylnych) vyhodnocovali
xz-(estem (Rod, 1966).

VYSLEDKY a DISKUSE

Vysledky dosaZené v oblasti genetiky pfecitlivélostni rezistence brambord -
proti S viru bramboru pfi feSeni problematiky Slechténi brambori na rezitenci
proti tomuto viru jsou uvedeny v tab. I a Il. Vyplyvaji z nich jak jednotlivé
hodnocené kombinace kfiZeni, resp. i samoopyleni, jejichZ potomstvo bylo na
rezistenci proti S viru bramboru hodnoceno, tak i rozsah potomstva v kazdé
jednotlivé kombinaci (samoopyleni) zhodnoceného na rezistenci proti tomuto
viru, skute¢ny a teoreticky pocet kfiZzencl rezistentnich a nichylngch k S viru
bramboru, pfedpoklddany 3t€pny pomér a x2 udévajici do jaké miry zjistény
pomér obou uvedenych skupin kfizencl odpovidd poméru teoretickému. Price
na jejichZ zdklad¢ byly uvedené vysledky dosaZeny, probihaly v letech 1983 aZ
1988. V priibéhu pokusu jsme vyseli 2229 semen, vysézeli 1759 semenaci a
sklidili 1561 semenéacd. Celym cyklem testd k zjisténi pfecitlivélostni rezistence
proti S viru bramboru (provoka¢ni zkousky rezistence a samovolnd infekce)
proSlo 1178 kfiZzench z 22 kombinaci kiiZeni a 62 jedinclh ze samoopyleni
genotypu S 72.45/97, ktery byl nejcastéji vyuZivan za rodi¢ovského partnera
s pfecitlivélostni rezistenci proti S viru bramboru.

Z celkového vedeného pottu 1240 kfiZzencl a samoopyleni jsme mecha-
nickou inokulaci za pomoci karborunda inokulovali 1471 kfiZzench (nékteré
jsme inokulovali opakovan¢). Z toho jsme inokulovali 423 kfiZencil v generaci
semenac a 1048 v generaci ramsi. Roubovinim hliz jsme inokulovali 962
kiizenci (v generaci A-klonil) a roubovénim rostlin 77 kfiZenci (v generaci B
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a C-kloni). Metodou ELISA jsme na S virus bramboru testovali 1240
kfiZzenci v poskliziiovych zkouskidch po mechanické inokulaci, 962 kfiZencil po
inokulkaci roubovénim hliz a 77 kfiZencii po inokulaci roubovéanim rostlin. Ve
vegetaci (k zjiSténi samovolné infekce) jsme testovali v generaci ramsi 178
kfiZzenci, v A-klonech 978 kfiZencii, v B-klonech 333 kfiZencii a v C-klonech
71 kfiZenci - celkem 1560 kfiZenct (opét pfi opakovanych testech nékterych
kfiZenci).

1. Mechanick4 inokulace pokusného materidlu
S virem bramboru pomoci inokulacni pistole - The
mechanical inoculation of trial material by potato
S virus by means of inoculation pistol

Z tab.1 vyplyvd, Ze zjiSt€ny pomér kfiZencli rezistentnich a nachylnych
v jednotlivych kombinacich kfiZzeni odpovida (aZ na kombinaci &. 2 - Adretta x
72.54/97) $tépnym pomérim pfedpoklidanym (1:1). Vyplyva to z propolte-
nych %°, které aZ na shora uvedenou kombinaci nepfekraduji x“ 0,05 testu
tabulkového RovnéZ celkovy test (R o d , 1966), zjist€ny souttem jednotli-
vych x pro viech x2 kombinaci, ktery se rovné 20,1149 a je niZ3i neZ tabulkovy
X~ pro 22 stupiifh volnostl pfi Pp,0s, potvrzuje shodu s pfedpoklddanym Stépnym
pomérem. Uhrnny x tj. x“ stanoveny vyhodnocenim veSkerého testovaného
materidlu (materidlu ze viech 22 kombinaci kfiZeni) jako jednoho souboru,
rovnajici se 4,0764, viak mimé pfevysuje kritickou hodnotu )(20 05 (= 3,841).
Porovnime-li oba zji§té&né %~ (celkovy a Ghrmny) - vypocet pro interakci mezn
potomstvy, pak z jejich rozdilu ziskany x2 je niZsi, rovna se 29,84765, neix
tabulkovy pro 21 stupiiii volnosti pfi Pp,0s. Tim je jednotné tendence potomstev
ve $tépeni potvrzena. .

V tab. II jsou uvedeny vysledky testi rezistence potomstva ze samoopyleni
genotypu S 72.54/97. Zjistény $t€pny pomér (40 jedincd rezistentnich a 22
jedinci ndchylngch) odpovida $t€pnému pomé&ru predpoklddanému (3: 1); x
se rovné 3,6344 (Poos = 3,841).
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2. Inokulace pokusného materidlu roubovinim rostlin bramborti s rostlinami rajéat infikovanymi
S virem bramboru (odriida Névskij) - Inoculation of trial material by means of the grafting of potato
plants infected by potato S virus

I1. Stépné poméry jedincil rezistentnich a nachylnych k PVS v potomstvu ze samoopyleni genotypu
S 72.54/97 nositele precitlivélostni rezistence proti PVS - The segregation ratios of the individuals
resistant and susceptible to PVS in the progeny from the self-pollination of genotype S 72.54/97,
the carrier of oversensitive resistance to PVS

Piivod testovaného | Testo- - ; s | Pfedpo- | Teoreticky pocet
materi4lu’ vino | ZiiStnokfizencl” 1\ img|  ibizenct? J

Ozna-| Rodicovské uﬁ:"' rezi- nichyl- g‘ép"y; rezi- |nichyl- a

Geni® |  odridy’ c” | stennich® | ngch’ | POmEr | stenmich | ngch

g3 || STEESAR L | 40 22 3:1 6465 | 155 |3,6344
samoopyleni

For 1 to 10 see Table I; llself-pollinalio

Celkové je moZné k vysledkiim dosaZzenym pfi zji§fovani pfecitlivélostni
rezistence protiS viru bramboru uvést, Ze jsou v souladu s vysledky, které doséahl
Zadina (1977,1978, 1980) a prokazuji monogenné dominantni zaloZeni
piecitlivélostni rezistence s tim, Ze gen Ns podmifujici pfecitlivélostni
rezistenci je pfeddvan tetrasomickym zpiisobem. Potvrzuji téZ, Ze ve vychozim
rezistentnim materidlu - nositeli genu Ns pouilvanému v préaci ke kfiZeni
vykazoval gen Ns simplexni seskupeni (Nsns ). Z dosaZenych v¢sledki vyply-
vé, Ze ziskéni pfecitliv€lostni rezistence protiS viru bramboru neni pfi Slechténi
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bramborii zivaZnym problémem. Problematickou je viak zatim u vyslechténych
rezistentnich kfiZzenc drovell hospoddfskych vlastnosti - vét§ina nami
vySlechténych rezistentnich kfiZzencli vykdzala niZi Groveit morfologickych
vlastnosti hliz (niZ$i vyrovnanost hliz a vy33i nichylnost potomstva k viru
svinutky bramboru), které jsou charakteristické pro S. tuberosum subsp. andi-
gena P.1.258.907, stejné jako i pro jiné klony tohoto druhu bramboru.

Piesto se ndm podafilo vyslechtit kfiZzence s dobrou drovni hospodafskych
vlastnosti, zdsluhou vybéru vhodnych rodi¢ovskych partnerii ke kfiZeni (odriidy
a &aste¢né proSlechténé rezistentni geneotypy). Tito byli z&asti zafazeni do
Slechtitelskych 3kolek na 3lechtitelské stanici v Kefkové k dal§imu Slechti-
telskému hodnoceni. Spolu s dal3imi rezistentnimi kfiZzenci ziskanymi pfi nasi
prici vytvifeji dobrou zdkladnu pro rozvinuti Slechténi na tomto Gseku Slechti-
telské ¢innosti.
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J. Kamenik, L. Kamentkovd (Breeding Station, KeFkov;
Potato Research Institute, Havli¢kilv Brod, Czechoslovakia)

Genetics of the oversensitive resistance of potatoes
to potato S virus (PVS)

Genetics of the oversensitive resistance of potatoes to potato S virus was
verified on the progeny from 22 combinations of the crossing of S. tuberosum
varieties with genotypes - carriers of oversensitive resistance, and on the
progeny from the self-pollination of resistance genotype S 72.54/97. The
resistant material used for crossing derives its resistance from S. tuberosum
subsp. andigena P.1.258.907, the source of oversensitive resistance - all of them
being predominantingly the crossbreds of B1 and B2 generation. The inoculation
of material tested for the oversensitive resistance was carries out by a mecha-
nical method (using the carborundum powder), by tuber and plant grafting.
However spontaneous infection was also used. The presence of potato S virus
in the material inoculated mechanically and by means of tuber grafting was
verified by ELISA procedure, while in the material tested by plant grafting the
occurrence of the necrosis of the tops of tested plants or of their stem shoots was
deemed the criterion of oversensitive resistance.

1178 crossbreds of 22 combinations of crossing mentioned above and 62
clones from the self-pollination of genotype S 72.54/97 were subjected to the
whole cycle of tests on the basis of which the oversensitive resistance or
susceptibility could be estimated; the rest of crossbreds from the total number
of 1240 was béfore the definitive verification of their resistance excluded for
the reasons of their infection by other virus diseases (in order to prevent their
spread through the other evaluated material) or for another reasons.

It follows from the results of tests for the progenies of individual crossing
combinations (Table I) that the investigated segregation ratios of resistant and
susceptible crossbreds in individual crossing combinations correspond with the
assumed ratios (1:1), except for one combinatio. This is also proved by x“except
for one case, which does not outnumber the tabular °, Po.os being (= 3.841).
The total xz (investigated by the total of mdlvxdual X for all 22 combinations)
is also lower (= 20.1149) than the tabular x for 22 degrees of freedom, Pp.os
being (= 33.924). It confirms the investigated segregatlon ratio being in accord-
ance with the assumed one. The aggregate x (calculated from the total set of
tested crossbreds regardless of individual crossmg combinations) moderalely
outnumbers (= 4.0764) the value of tabular x for Po.os (= 3.841). x for the
interaction between the progenies (calculated from the difference of total and
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aggregate xz) is lower (= 29.8476) than the tabular one for 21 degrees of
freedom, Pp.os being (= 32.617). This confirms the uniform tendency of proge-
nies in segregation.

The segregation ratio of resistant and susceptible crossbreds in the progeny from
the self-pollination of resistant genotype S 72.54/97 (Table 51) corresponds
wi}h the segregation ratio assumed (3:1). The investigated ¥~ equals 3.6344
(x” for Po.os = 3.841).

The results obtained in the course of the investigation of the genetics of the
oversensitive resistance of potatoes to PSV prove the monogenetically dominant
character of this type of resistance as well as the tetrasomic way of the transfer
of Ns gene which determines this resistance. They also prove that the resistant
genotypes used for crossing as parental partners display Ns gene in a simplex
aggregate (Nsns").

It follows from the results obtained that the acquirement of oversensitive
resistance to PVS is not a serious problem in the breeding of potatoes.

potatoes; PVS; oversensitive resistance; genetics of oversensitive resistance;
breeding for resistance

Z VEDECKEHO ZIVOTA

I1. Mezindarodni konference o semenarstvi trav a jetelovin

Ve dnech 9. aZ 14. Eervna 1991 se konala v LaSells Stewart Center pti oregonské stétni univerzité
v Corvallis (Oregon, USA) mezinfrodni konference o semenéfstvi picnin, Gsp&$n& navazujici na
podobnou akci konanou pfed étyfmi lety v Dénsku. Sponzory tohoto setkéni byly Mezindrodni
sd semendfsky vyzkum picnin (IHSPRG), Centrum pro vyzkum semenéfstvi picnin
federd ministerstva zemé&délstvi USA a Oregonsk4 stitni univerzita v Corvallis. Na orga-
nizalnim zajisténi se podilela rovnéZ oregonsk4 semendfské komora.

Jednoticim rysem sympozia byla kvalita pice. Jednfai bylo rozdéleno ve tfech dnech jak na
klasické referéty, tak na panelovou diskusi k vice jak k 35 posterim.J.G.Ham p t o n (N. Zéland)
shrul souc¢asné problémy semen4iské produkce picnich druhl mimého pésma, na tutéZ proble-
matiku u tropickych trav a leguminéz - sou¢asnych i perspektivnich - se zamétil pfedseda IHSPGR
D.S.L o c h (Austrilie). G.A. W h i t ¢ (USA) zgenové banky v Beltsville vyzvedl vyznam sbirek
nejen pro studium biodiversity, ale i pro praktické semenéfstvi. Slechténi novych pastevnich picnin
v Kolumbii byl vénovén referdt J.E.Fergussona (Kolumbie), JaponciT.Hasegawa a
M.Y a m a d a podali pfehled o viastnostech nov§ch odrid picnin ve svévlastiaS.Nak ayama
a J.Abe seczamysleli nad vztahem semenéfské produkce a tolerance k chladu u srhy lalo&naté

v japonskych podminkich.
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Dal3i jednéni bylo pfevdZn& vénovino fytopatologické problematice. StéZejni referit M. R.
Siegla(USA), jednoho z "otci” praci o endofytech, byl vénovan tomuto snad nejaktudlnéjsimu
tématu, zejména z hlediska zédkladniho vztahu hostitele a parazita a dopadu na semenéfstvi trav.
Speciélnim problémim z této oblasti byl vénovin referst M. Azeveda a RE.Welty-
h o (USA), ve kterém byl analyzovén vliv endofytnich hub na nékteré kvalitativai ukazatele
u odlidnych klond kostfavy rikosovité. Neméné aktuslni je, jak se zd4, i problematika ndmele; S.
A lderman (USA) hovofil o rozsifeni palickovice nachové a hluchoklasosti v semennych
porostech trav ve Willametiském ddoli, B. Cag a3 (CSFR) referoval o vlivu mofeni osiva a
vybérech na rezistenci vii¢i ndmeli, ochrannym praktikdm vil¢i tomuto parazitu u lipnice luéni ve
st4t&¢ Washington vénovali sviij referit W. J . Johnson, T. R. Schultz a C. T.
Golog (USA).Referit R.EEWeltyho a R.E.Bark era(USA)bylvénovin metoddm
ochrany jilku vytrvalého viéi rzi travni a zdvéreénd sdéleni E. A. Pizzarra, M. A
Carvalha a R C.C. Condeho sezabyvalo semendfskou produkci picnin v Brazilii.

V évodnim plendmnim referdtu druhého dne se d4nsti odbornici A.Nordestgaard a
JL,Andersen zamys$leli nad faktory stabilizujicimi vysokou semenéfskou produkci u vytrva-
lych druhi trav. M. F a I c i n e | 1 i (Itdlie) hovotil o Slechténi na nevypadavost u srhy lalo¢naté,
J,.G.Hampton (N. Zéland) dal do souvislosti Zivotnost osiva a vykonnost porostu, B.
I d a n (Rumunsko) hovofil o v§nosu semen a jejich kvalit& u souéasnych rumunskych odrid, G.
Siccard (Francic) referoval o nirocich semenéfskych kultur srhy a kostfavy rdkosovité na
dusikaté hnojeni, P.T.P.Clifford a I.J. Baird (Novy Zéland) informovali o Slechténi
jetele plazivého. Spalovéni poskliziovych zbytki, &asto i slimy, je stile vyznamnym intenzi-
fika&nim opatfenim v travnim semenéfstvi. Alternativni opatfeni rozebrali ve svém referdté D. O.
Chicolte a W.C. Young 111 (USA), podobnou problematikou z hlediska ochrany
proti plevelim se zabyval G. W.Mueller -Warrant (USA). Odstranénim jetele Eerve-
ného a vytrvalych trav z porostu dtirovniku riizk atého pomoci pfipravki Velpar a Dalapon se zabyval
R.R.Smith(USA). LLRamirez al. BHack er (Austrilic) referovalio vlivu aplikace
dusiku a sede na pici na semenifsky vynos druhu Digitaria eriantha, na problémy pfi vyuZiti
herbicidli v travnim semenéfstvi poukdzal M. E. Melbye (USA), vlivem 3ifky fidki a
velikosti vysevku na vynos kostfavy rikosovité se zabyval W. C. Young 111 (USA),
s vysledky péstovéni picnin na semeno s "doprovodnymi® plodinami se sniZenym vysevkem
sezndmili D.T.Fairley a L.T. Lefkovitch (Kanada).

A.E 1 g e r s m a (Holandsko) se v plendrnim referitu posledniho dne jedndni zabyvala vztahem
mezi poétem kvitkil a skutednym vynosem semen trav. Dal3ireferity -S.Diulgheroffa,
JLE. Fergussona (Kostarika, Kolumbie)a R. B.J. Yadavy (Indie) - se zabyvaly
semenéfstvim tropickych trav véetné aplikace ristovych regulitord. O problematice semenéfstvi
jetele plazivého hovofiliA.M arshall (Velks Britinic) a G. Rijckaert (Belgic), ktery
se zamé&fil na pouziti nistovych regulétorii, podobné jako R. B a t t a (Indie) u vojt&sky. Zivérecny
referdt J. G.M a g u i r a (USA) byl v&novin osetfeni osiva stimujulici vchizivost.

Na jednéni konference navézala exkurze k farm4fim aSlechtitelim; farmy udivily sv8fifozlohou,
bezplevelnym stavem travnich kultur a nizkym stavem zaméstnanci. TotéZ je mozné o soukro-
mé 3lechtitelské stanici v Hubbardu. Jednoticim prvkem byla vysok4 kvalita.

Sympozium bylo vzorné pfipraveno a poskytlo, zejména evropskym @castnikiim, neobvykly
odborny i spoletensky pohled na americké travni semenéfstvi.

Ing. Bohumir Cagas,CSc.
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ODOLNOST PROTI ZIMNYM MRAZOM MUSTOVYCH ODROD
VINICA PRE BIELE VINA CESKOSLOVENSKEHO POVODU

Marta HUBACKOVA

Vyizkumnad stanice vinarskd, 267 18 Karlstejn

V CSFR sii zapisané do Listiny povolenych odréd tri ¢eskoslovenské mustové
odrody pre biele vina (Mopr, Pilava a Aurelius). V rokoch 1987 az 1990 sme
uskutoc¢nili analyzu ich zikladnej odolnosti proti zimnym mrazom (mrazovym
stresom predchadzala 72hodinovi cxpozicia teplote -10 °C) a stability odolnosti
po zimnom otepleni (mrazovym stresom predchidzala 72hodinovi expozicia
teplote 12 °C). Odroda Mopr vykazala hladinu zikladnej odolnosti i stability po
otepleni priblizne rovnaki ako #andardni odroda Rizling rynsky. Uroven
zikladnej odolnosti odrody Rizling rynsky dosiahla tiez odroda Pilava. Této novi
odroda ma viak velmi nizku stabilitu odolnosti po zimnom otepleni a vysoku
variabilitu zikladnej odolnosti i stability medzi jednotlivfmi terminmi jej hodno-
tenia. Odroda Aurelius ma z troch novych mustovych odréd pre biele vina hladinu
zdkladnej odolnosti najniZ$iu a relativne nizku ma aj hladinu stability odolnosti
po zimnom otepleni.

vini¢ hroznorody; mustové odrody pre biele vina ¢eskoslovenského povodu:
odolnosf proti zimnym mrazom: zikladn4 odolnost: stabilita odolnosti po zimnom
otepleni

Dosial bolo do Listiny povolenych odréd CSFR zapisangch pat mustovych
odréd ¢eskoslovenského povodu. Z toho su Styri mustové odrody pre biele vina
(Veritas, Pélava, Aurelius a Mopr) a jedna mustova odroda pre ¢ervené vino
(André). Odroda Veritas uz bola restringovand. O schopnosti odréd pre biele
vina &eskoslovenského pévodu odoldvaf zimnym mrazom boli v nadej odborne;j
tladi uverejnené len velmi skromné informacie ziskané v ro¢nikoch, v ktorych
sa u nas Skodlivé zimné mrazy vyskytli(Hora k,1988; Zaruba etal,
1988). Na ziklade analyzy v regulovanych podmienkach bola dosial’ u tychto
odréd charakterizovani len odolnost odrody André (Hubackovi,
Hubac¢ck,1986; Huba ckova,1991). Vzhladom na to, Ze doterajSie
poznatky zo Specifikacie odolnosti odrody André uz boli popisané, predkladdme
v tejto praci analyzu zakladnej odolnosti po mrazivych diioch a stability
odolnosti proti zimnym mrazom po otepleni u novych trhovych odréd pre biele
vina Mopr, Pilava a Aurelius.
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MATERIAL a METODY

Analyzu odolnosti proti zimnym mrazom u odréd vini¢a Mopr, Pélava a
Aurelius sme uskuto¢nili v rokoch 1987 aZ 1990 u pukov z jednoro&n§ch
vyhonov vyrastenych na dospelych kroch vysokého vedenia s Gyotovym spdso-
bom rezu, pestovanych vo VSV Karl3tejn.

1. Priemerné percento vypuéanych pukov po 72hodinovej expozicii teplote -10 °C a troch odstupiio-
vanych mrazovych stresoch (-16, -19 a -22 °C) a po expozicii teplote 12 °C a rovnakych troch
mrazovych stresoch v jednotlivych terminoch hodnotenia odolnosti po prepocitani na Standardni
odrodu Rizling rynsky (podiel skutoéne vypuc¢anych pukov odrody Rizling rynsky = 100 %) - The
average percentage of burst buds after a 72-hour exposure to a temtperature of - 10 °C and after three
gradated freezing stresses (-16, -19 and -22 °C), and after an exposure to a temperature of 12 °C and
equal three freezing stresses on the particular dates of resistance evaluation, converted to the standard
variety Rhenish Riesling (the proportion of actually burst buds of the Rhenish Riesling variety =
100 %)

Priemerné percento pucania po
Odrodal Termin y expozicii teplote ajmnmvym ¥
hodnotenia stresom
-10°C 12°C

3.2.1989 1034 75.9 89,6
Mopr 19.1.1990 101,5 124,0 112,7
2.3.1990 120,6 112,9 116,8
x 108,5 104,3 106,4
11.12.1987 126,5 77,2 101,8
Pélava 2.3.1990 83.1 24,5 53,8
30.11.1990 95,4 73,0 87,2
b4 101,7 58,2 80,0
11.12.1987 70,7 81,0 75,9
Auschies 17.12.1989 71,8 29,2 50,5
29.1.1990 96,2 97,9 97,1
X 79,7 69,4 74,5

lvariely; Zdate of evaluation: ;averagc budding percentage after an exposure of a temperature and

after freezing stresses

V priebehu chladnych mesiacov roka sme v troch terminoch (tab. I) odrezali
z krov jednoro¢né, dobre lignifikované vyhony, ktoré sme zakrétili nad
trindstym pukom a v kontrolovanych podmienkach sme stanovili u druhého aZ
trindsteho puku zikladnid odolnost proti zimnym mrazom a stabilitu odolnosti po
zimnom otepleni. Podrobny postup popisala Hubd ¢k ov 4 (1991). Zékladni
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odolnosf (mrazovym stresom predchidzala expozicia teplote -10 °C potas 72
hodin) sme odvodili z vysledkov ziskanych po deviatich mrazovych stresoch.
Podobne sme stanovili aj hladinu stability odolnosti, ale mrazovym stresom v
kontrolovanych podmienkach predchddzala imiticia zimného oteplenia, t. j.
72hodinova expozicia teplote 12 °C. V ka?dom variante bolo 120 pukov. Pre
charakterizovanie hladiny zikladnej odolnosti kaZdej odrody sme pouZili 1440
pukov (vréitane pukov v kontrolnych variantoch). Rovnaky pocet pukov bol pouZity
aj na vyhodnotenie stability odolnosti po zimnom otepleni.

Vo vietkych terminoch boli spolu so zdkladnou odolnosfou a stabilitou
odolnosti novych odréd rovnakym spésobom vyhodnotené obe charakteristiky
odolnosti Standardnej odrody Rizling rynsky.

VYSLEDKY

Z obr. 1, na ktorom je znazornené skuto&né priemerné percento pucania troch
novych trhovych &eskoslovenskych mustovych odréd pre biele vina a
Standardnej odrody Rizling rynsky, vyplyva, Zze odroda Mopr a Pilava sa
vyznacuji relativne vysokou zdkladnou odolnosfou, t. j. odolnosfou po dobrom
otuZeni v mrazivych ditoch. U odrody Mopr preZilo mrazové stresy -16, -19 a
-22°C v priemere dokonca o 6 % viac pukov neZ u 3tandardnej odrody
Rizling rynsky, ktora je u nds v dlhodobom priemere povaZovana za odrodu
najlepdie odoldvajiicu mrazovym stresom. Odroda Pilava odoldvala mrazo-
vym stresom v rovnakej miere ako $tandardnd odroda. U tretej sledovanej
odrody, Aurelius, preZilo mrazové stresy o 17 % pukov menej neZ u odrody
Rizling rynsky.

Po prepoditani priemerného percenta pucania z troch terminov hodnotenia na
Standardni odrodu Rizling rynsky ziskali odrody Mopr a Pilava zikladni
odolnosf pribliZzne rovnako vysoki. Rozdiel v prospech odrody Mopr predsta-
vuje len 7 %. Zikladni odolnost odrody Aurelius bola po prepocitani na
Standardni odrodu oproti odrode Pilava niZia o 21 % (obr. 2).

Stabilitu odolnosti po zimnom otepleni vykazali vietky odrody prirodzene niZSiu
neZ je ich zikladna odolnost- u odrody Mopr o 29,2 %, Pélava o0 44,6 % a Aurelius o
25,4 % (obr. 1). V stabilite odolnosti po zimnom otepleni dosahuje Groveii Standardnej
odrody len odroda Mopr. Odrody Palava a Aurelius malistabilitu odolnosti pozimnom
otepleni vyrazne niZSiu - Aurelius o 16 % a Pilava aZ o 22 % (obr. 1).

V stabilite odolnosti po zimnom otepleni si aj po prepocitani na Standardni
odrodu ponechala odroda Mopr prvé miesto, ale odrody Pédlava a Aurelius si
oproti zdkladnej odolnosti svoje poradie vymenili. Odroda Aurelius odolala
mrazovym stresom po predchadzajicom otepleni o 11 % lepSie neZ odroda
Péilava (obr. 2).
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90+

70+

504

A B A B A B
Mopr Palava Aurelius

1. Skutoéné priemerné percento vypucanych pukov u novych &s. odrdd vini¢a pre biele vina vidy
po deviatich stresoch v troch terminoch hodnotenia - The actual average percentage of burst buds
in the new Czechoslovak grapevine varieties used for the production of white wine; it was
determined after nine freezing stresses on the three dates of evaluation

A = mrazovym stresom predchidzalo doplnkové otuZenie pri teplote - 10 °C pocas 72 hodin - additional
hardening at a temperature of -10 °C for 72 hours preceded freezing stresscs

B = mrazovym stresom predch4dzala expozicia teplote 12 °C po&as 72 hodin - exposure to a temperature
of 12 °C for 72 hours preceded freezing stresses

[J testovans odroda - tested varicty: [l3tandardni odroda - standard variety

Pri interpreticii vysSie uvedenych vysledkov sme vychadzali z priememych
hodnét, ziskanych vo vietkych troch terminoch hodnotenia. Nie menej déleZita
je aj variabilita odolnosti medzi jednotlivymi terminmi, v ktorgch bola odolnost
hodnotend. U v3etkych troch odréd je niZSia variabilita v hladine zakladnej
odolnosti nez v hladine stability odolnosti po zimnom otepleni (tab. I).
Najmen3ou variabilitou sa vyznaluje odroda Mopr, a to ako v zikladnej
odolnosti, tak aj v stabilite po otepleni. Odroda Aurelius zaujima v oboch
kritéridch stredné postavenie. Najvy3Sou variabilitou odolnosti medzi jednotli-
vymi terminmi hodnotenia sa vyzna¢uje odroda Pélava. V zdkladnej odolnosti
bol u tejto odrody najviadsirozdiel v podiele pu¢ania medzi terminmi hodnotenia
43,4 % a v stabilite odolnosti aZ 52,7 % (po prepoditani na Standardni odrodu).
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(%)
2. Priememé percento pucania novych és.
" mustovych odréd pre biele vina v2dy po devia-
tich stresoch v troch terminoch hodnotenia
90+ prepoéitané na percento pudania Standardne;j
odrody Rizling rynsky (pocet vypuéanych
704 pukov u odrody Rizling rynsky = 100 %) - The
average budding percentage of the new
Czechoslovak must varieties for the production
of white wine determined after nine freezing
stresses on the three dates of evaluation,
converted to the budding percentage of the
standard variety Rhinish Riesling (the number
10 of burst buds in the standard variety Rhenish
Riesling = 100 %)

504

304

DISKUSIA

NajstarSia z novych ¢eskoslovenskych mustovych odréd pre biele vina,
Pélava, zapisana do Listiny povolenych odréd v roku 1977, je v ampelografii
CSSR(Pospidilovi,1981)vyhodnoteni ako odroda, ktori zimné i jarné
mrazy "pomerne zna¢ne poSkodzuji". Autor odrody (Veverka, 1978)
charakterizoval nie sice puky, ale jednoro¢né vyhony tejto odrody ako "pfimé-
fené vzdomé vi¢i zimnim mrazim". Podla vysledku nasej analyzy odoldva
odroda Pélava stresom spésobenym silnymi zimnymi mrazmi zle len viedy, ked
im predchddza zimné oteplenie, ¢o by mohlo znamenat, Ze to méZe byt'aj vtedy,
ked’ je slabsie otuZend. Ked sme viak puky odrody Pilava bezprostredne pred
mrazovymistresmivystavili induknym teplotam pre otuZenie, odolavali mrazu
v priemere (v8etkych deviatich mrazovych stresov v troch terminoch hodno-
tenia) rovnako dobre, ako $tandardnéd odroda Rizling rynsky. Je tieZ mozné, Ze
vykazovanie rozdielnych Gdajov o hladine odolnosti proti zimnym mrazom
u odrody Pélava je moZné pripocital na vrub vysokej variabilite tejto
odrody (i v prepoditani na Standardni odrodu) v odolnosti medzi jednotlivymi
terminmi, ¢i roénikmi hodnotenia. Zo vietkych troch novych mustovych odréd
pre biele vina sme prave u tejto odrody zistili najvacSiu variabilitu ako v hladine
zakladnej odolnosti, tak aj v hladine stability odolnosti po zimnom otepleni.

Odroda Mopr sa v absolitnych hodnotach i po prepoditani na Standardni
odrodu vyznacuje najvy$Sou zdkladnou odolnostou zo vietkych troch novych
¢eskoslovenskych mustovych odrdd pre biele vino. Priemerné hladina stability
odolnosti dosiahla u odrody Mopr droveii $tandardnej odrody Rizling rynsky.
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Hladina stability odolnosti odrody Mopr a Rizling rynsky bola viak v rovhnakom
termine hodnotenia niZ8ia od ich zdkladnej odolnosti takmer o 30 %. Ale aj
v tomto kritériu, stabilite odolnosti, ziskala odroda Mopr z troch odrdd &eskoslo-
venského pévodu prvé miesto. TieZZ drub a et al. (1978) charakterizovali
tito odrodu tak, Ze "kry dobre prezimuji a maji dobr( regeneratni schopnos?
aj pri poSkodeni starého dreva zimnymi mrazmi".

Tretia novd odroda, Aurelius, vznikla krizenim odrody Neuburgské, ktord
mrazov{m stresom odoldva zle, a Rizling rynsky, ktory je naopak vefmi odolny.
Je moZné, Ze niZiu, najmi zdkladni odolnost, ziskala po roditovskej odrode
Neuburgské.
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Resistance to winter frosts in must varieties for the production of white
wine of Czechoslovak origin

An analysis of bud resistance to winter frosts was performed in must varieties
for the production of white wine of Czechoslovak origin (Mopr, Pélava and
Aurelius) in the years 1987 to 1990. In each variety on three dates of the cold
season of the year (Table I) basic resistance and resistance stability after winter
warming were determined in the buds of one-year canes cut off the vine plants
just before the analysis began in a controlled environment. The procedure of
determining the basic resistance was as follows: the canes with buds wrapped
up in a PE sheet were exposed to the frost of -10 °C for 72 hours and then to the
freezing stress of -16, -19 or -22 °C in freezing boxes with the microprocessor
temperature control. When the resistance stability was determined, the canes
with buds before to the same freezing stresses were exposed, instead to the frost
of -10 °C, to a constant temperature of +12 °C in a cooling box for 72 hours.
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After freezing stresses the bud resistance was determined from budding on
one-bud cuttings dipped with the basal parts into water. The basic resistance and
resistance stability of the new varieties were compared with the resistance of
the standard variety Rhenish Riesling. The level of basic resistance and the
resistance stability of the Rhenish Riesling variety were always determined
together with the resistance level of each variety. The level of basic resistance
in the Mopr and Pélava varieties was found to be at approximately the same
level as the standard variety Rhenish Riesling possessed at the same time. The
buds of the Aurelius variety had the by 17 % lower average level of basic
resistance determined from the three terms of evaluation if compared with the
standard variety (Fig. 1); if this resistance was converted with respect to the
standard variety (the actual budding percent of the standard variety = 100 %),
the resistance was lower by even 21 %. The resistance stability after winter
warming was lower in all varieties in comparison with the basic resistance. In
the Mopr variety the decrease was 29.2 %, in Pdlava and Aurelius variety it was
44.6 % and 25.4 %, respectively (Fig. 1). Only the Mopr variety reached on an
average of the three dates the stability level of the standard variety Rhenish
Riesling. The resistance stability of the Pdlava and Aurclius varieties was
markedly lower. The Pdlava and Aurelius varieties changed their order against
the basic resistance. In the Aurelius variety by 11 % more buds were resistant
to the freezing stresses after previous warming-up in comparison with the Pflava
variety (Fig. 2). The relatively high variability in the resistance level between
the particular dates of evaluation can help elucidate the hitherto contradictory
results of the resistance evaluation, particularly in the Pdlava variety (Table I).

grapevine; must varieties for the production of white wine of Czechoslovak

origin; resistance to winter frosts; basic resistance; resistance stability after
winter warming-up
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SUPPLEMENT

NEW PROGRESSIVE METHODS
IN TESTING AND BREEDING FODDER PLANTS

JanROD

Plovdivska 1, 616 00 Brno, Czechoslovakia

Specific features of fodder plants

Fodder plants have specific features from the viewpoint of numerical evaluation of
different degrees of breeding material. This is due on one hand to their growth and
evolution character and on the other hand to the diversity in the use of harvested material.
Confounding of harvest and growing years complicates objective performance evaluation,
especially in the highly bred materials. On the basis of these facts new ways of evaluation
with respect to new breeding procedures have to be developed.

Performance trials

The backbone of all breeding procedures is obviously performance trials at all breeding
stages(Rod andVondracek,1982a,b). With performance differences between
varieties and other kinds of breeding material the results are dependent on a number of
factors which candecisively influence their interpretation. There are common influences,
i. e. the effect of the trial proper specified by the year of layout and implemented by the
influence of the year of vegetation, including the harvest year proper, then the effects of
sites, harvest years and single cuts. Routine evaluation is based on single trial results,
mostly with regard to total annual production, regardless of the above classification. One
of the possibilities for global evaluation is the construction of multidimensional variate
including the criteria mentioned. However, a multidimensional variate can be defined by
various means.

The first possibility is the construction of complex trait consisting of a group of traits,
where each trait is dependent on at least one more trait. Such a complex trait can be
reduced to a few artificial traits by multidimensional methods. These traits can in some
cases be interpreted in a basic form. When an interpretation is not possible, rotation of
artificial traits is performed, which should allow their interpretation. Considering basic
traits means exploiting gradually the maximum of the total variance in the case of their
mutual independence. It usually happens most information is included in the first two or
three artificial traits. Artificial traits can be identified with the axis of rectangular
coordinates in two-dimensional or three-dimensional systems. In these coordinates the
selection goal chosen can be fixed. It can be given as the best performing variety or
characteristics determined by the breeder(ToSovsky, Rod,b1978).
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A further possible approach consists in homogenizing the experimental material, i. e.
excluding the influence (layout years), which leads to a decrease in standard deviations
and enables to definc a multidimensional variate with highly correlated components.
Thesc correlations facilitate the reduction of material into some artificial variables which
could be taken as a system of coordinates. In it, varieties and original traits are presented.
In this way the whole complex can be simplified graphically. The configuration of vectors
and points can be checked practically by means of the known facts, e. g. by the correlation
of green and dry matter. In the absence of discrepancies with well-known facts, practical
conclusions on performance and representation of varieties can be derived from graphical
representation (R o d et al., 1978).

Another procedure is based on the fact that individual cuts within a year and yields of
successive years are not statistically independent. If the performance trials are to take
into account the effects of the environment, then the effect of years of vegetation should
be recorded by means of further trials (years of layout). These trials can obviously be
laid out on a new field plots only, so that under these circumstances the effect of years
of the layout is confounded with the effect of the site. Such a complex questions can be
worked out mainly by means of partial analyses of the type MANOVA, where variants
of a certain category of characters, e. g. cuts in a given harvest year or harvest years in a
given cut, form a multidimensional variable. The varieties or progenies, vegetation years
and sites remain as classification criteria. Procedures of this kind enable the estimation
of all possible interactions, if necessary also the appreciation of the influence of sites and
vegetation years on the performance of experimental units(Rod, Weiling,1981;
Weiling, Rod, 1982a). Simultaneously, it was shown how additional one-dimen-
sional analyses of variance help the interpretation of partial multidimensional analy-
ses, as well as the possibility of using objective decomposition of the interactions
occurring, in particular their linear components (Weiling and Rod, 1982b).

Performance stability

Performance stability, the capacity of variety to furnish an expected and required yield
under varying environmental conditions, is becoming an important breeding goal. In
fodder plant yield stability with respect to harvest years and to cuts within them is prime
significance. The study of these questions can be defined as determination of the
influence of sites, of layout years, that is of growth within different vegetation years, of
harvest years and of cuts, and the effect of these factors on performance stability and on
the adequacy of its evaluation.

Such task can be approached only on the basis of long term observations, practically
on performance trials repeated in space and time. The data obtained in such a way can
be used in essence in two ways. In the first case an analysis of variability of components
given by the members (varieties) examined, by the defined environment and by their
interaction is involved. In the second case, the studies are based on the estimation of
performance regression on the environment, or on a combination of both approaches.
A collected analysis of procedures used, including recommendations and their appli-
cability has been presented by several authors (PeSek etal, 1988, Weiling,
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1973). The aim of such approaches is the development of a basis for optimization of
breeding procedures, of variety testing and of their regional applicability.

The first approach relates to the sphere of experimental techniques within the broad
concept of experimental series. Several authors have dealt with the possibility of their
evaluation (Geidel, 1970; Rod et al, 1974 Hartmann, 1986) and
theprocedures proposed are employed in variety trials(Rod ,Vondridcek,
1982a, b), or in genetical and breeding studies (Rod, 1973; Ro d etal., 1980a).
They also allow a deeper study of yield structure of single crops (R o d et al., 1974). A
further step leading to a deeper analysis of single components of variability is estimates
of ecovalences, permitting and assessment of the contribution of separate varieties, above
all with regard to the interaction with the environment (W ri c k e , 1962, 1965).

The methods based on performance regression on the environment, set of from papers
of Finlay andWilkinson (1963)andEberhart and Russel (1966).
They have been developed by several authors (W eilin g, 1973) and exploited for
stability study of single traits with respect to final performance effect(R o d etal., 1974).
The interpretation possibilities of these procedures are conditioned by a series of
presumptions, and are to a certain extent limited (P e $ e k et al., 1988); nevertheless
because of their relative simplicity and easy orientation they are often used, especially
in fodder plants.

In these plants performance stability has been tackled in several studies, especially in
lucerne (R 0 d, 1976; R o d etal., 1978, 1979). Different aspects have been taken into
account, for instance the year of layout (Mrdzkovd etal, 1981), environmental
influence, due to nutrition area and competition (R o d et al., 1981), representativeness
of single cuts (Rod and Pelik 4 n, 1978), and genetic variability of green matter
performance (Nedbdlkovad etal, 1981). A discriminance analysis was used in
order to evaluate repeated performance trials (R o d etal., 1989) and the possibilities of
synthetizing the results were studied (P e $ e k et al., 1986, 1988).

A study of performance stability is generally based on the data obtained in trials
repeated on sites, years and on both. In crops with single performance statement, such
as cereals, fixation of performance criteria is unambiguously given by the site and year
of harvest. The data obtained represent a time, space or combined sequence, which
usually can be processed by any known analytical method, let us say a study of variability
by means of a corresponding model of analysis of variance, or by means of methods
based on estimation of performance regression on a suitably chosen or constructed
working variable (standard variety, mean of tested varieties).

In crops with repeated harvests, primarily fodder plants, we are confronted with a more
complicated situation. Even if we do not take into account the space arrangement, i. e.
the trials laid out onseveral experimental sites, we have on onesite to cope with variability
produced by the trial proper, defined by the year of layout, also with the trials laid out in
the same place in chronological succession. In the framework of each of these trials we
have to take into account results of harvests in the years of layout and in at least two
consecutive harvest years, and finally the cuts in each of these harvest years.

When analyzing a set of data with this classification it is necessary to remember that
within the framework of each trial the data gained from different harvest years and cuts
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within their framework represent correlated entries, which cannot enter as independent
criteria of classification in any model of analysis of variance. When approaching this
question by means of analysis of variance it is necessary to evaluate each harvest year
separately, and mostly on the basis of total year yields. The other possibility is offered
by the use of a multidimensional model of analysis of variance - MANOVA, where
a multidimensional variable is given by cuts in given harvest year, or harvest years for
agivencut(Rod, Weiling,1981;Weiling, Rod,1982a,b).

When using regression methods in the given situation the main methodical question
is the determination of an effective and reasonable arrangement of the criteria according
which the material will be classified. This is also reflected in the definition of regressors
(independent variables), which have a decisive influence in analysis and estimation of
performance stability. With regard to the above classification of experimental data
according to sites and individual trials carried out on them, differing according to years
of layout and according to harvest years and cuts, it is possible to construct several
combinations, forming appropriate models, as follows: First of all on separate sites, all
trials, harvest years and cuts are taken into account, or all trials and first harvest years,
or all trials and total yields of both harvest years. In the second model the separate sites
and trials are taken into account with all cuts of single harvest years, of both harvest years,
or the same cuts of both harvest years. The third model tested takes into account all sites
and trials of a given harvest year with respect to total yields of the first harvest years, of
the second harvest years, or of both harvest years. The fourth model embraces all sites
and trials and within their framework all cuts of both harvest years, of first harvest years
and with first cuts of the first harvest year. The fifth model covers all sites and trials and
total yields of the first harvest year, of the second harvest year and of the both harvest
years are considered.

The solution based of these models is divided into two main groups. The first includes
the first two models, the main characteristic of which are separate investigations onsingle
experimental sites. The resulting characteristics will be valid for single sites and on the
basis of their comparison relevant interactions of varieties with sites will be estimable,
let us say a definitely formed character of a variety for a given site, or on the contrary its
universal suitability in varying conditions. Groups three, four and five take into account
all experimental sites, so that the characleristics obtained have general significance and
the specificinfluence of sites will be confounded. Similarly the identification of varieties
suitable for a certain environment will not be directly possible. It can be supposed that
complete information will be supplied by a comparison of results from the two groups.

Up till now studies show that unless extreme conditions are obtained in some of the
harvest years, a study of stability on the basis of all cuts of the first harvest year provides
results fully comparable with the evaluation established according to both harvest years.
On the other hand, taking into account first cuts of the first harvest year significantly
underestimates the results. Further, the assumption of different levels of stability measured
in connection with the choice of independent variable can be confirmed. When using
a standard variety, the danger arises that the regression estimation may be influenced by the
interaction of this variety with the environment. On the contrary, the use of total mean
of varieties is dependent on the structure of the whole set of varieties studied, which limits
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the interpretation only with regard to this set. A comparison of varieties studied with the
mean of a narrower group of standard varieties should avoid the restriction of conclusions
(Pelikan etal,1989;R od etal., 1989).

Selection of components for synthesis

Besides these routine performance and stability evaluations, we are confronted in
fodder plant breeding with new approaches to selection and hybridization programmes
performed at different levels and for different purposes. New combinations represent the
initial breeding material, but the situation is complicated by different types and degrees
of cross-pollination. Free pollination does not guarantee the desired combinations to be
soughtin consecutive generations. This does not allow the layout of routine performance
trials, although more attention is devoted to global evaluation with respect to quantitative
and qualitative traits. There are different ways of coping with this(P el i k 4 n, 1984).
The simpler ways comprise fiducial slatements about population means and normalization
with subsequent shift for single traits. Several traits can be taken into account by means of
the centroid method of cluster analysis with the possibility of graphic illustration of similarity
of samples, or by discriminance analysis for several samples with successive clustering. These
procedures distribute the population in specific groups according to the chosen criteria and
enable to focus the selection on genotypes approaching the given selection targets. The above
methods of individual selection may be used from subjective evaluation to index selection.
A modification of this method has been proposed, enabling selection for different
production types (P e3 e k et al.,, 1984). It is based on the concept of desired genetic
gaines with the purpose of selecting genotypes in order to improve several traits
simultaneously. Itis in principle a discriminant analysis applied to selection for different
production ideotypes.

Under the conditions of controlled hybridization the progeny is usable to select planned
combinations or to serve as an entry data of analysis of diallel crosses, enabling the
estimation of general and specific combining abilities. This information can be taken as
a starting point of further genetical analyses, or synthetic programmes. Nevertheless, it
is necessary to stress that with the exception of specific breeding programmes aimed at
a narrowly defined task, these particular procedures are characterized by the effort to
obtain maximum information about the general combining ability, usually as the basis
for building synthetic varieties. They represent a modern and relatively successful
breeding programme (Rod and Vondracek, 1982a, b), especially in lucerne.
Nevertheless, we are witnessing efforts to apply the acquired information and achie-
vements to other fodder crops, especially inred clover and in some grass species(R o d ,
1970). These breeding programmes include some methodical questions, to the resolution
of which biometrics can particularly contribute.

The nucleus of this manner of breeding is the selection of components for a synthetic
population where the components create after a mutal recombination and several repro-
ductions a population with maximal stabilized performance. The task consists of allotting
the components with the desired combining ability and of determining their optimal
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number. There are several possibilities of solution, which differ in their technical
demands and efficacy.

The most satisfactory system is based on performance trials after polycross and selfing
(Busbice,1970;Busbice, Gurgis,h1976), whennotonly the performance
of the clone proper, but also the performance of their progenies of different types is
respected. In this way the degree of cross pollination and possible inbreeding depression
are taken into account. This procedure was verified and mathematical solution of the task
wasworkedout(Rod andVondracek,1981).The programme selects the compo-
nents (clones) and their optimum number in such a way that the performance of
a synthetic population in equilibrium should be maximal. The procedure is limited only
by the technical implementation of the polycross, selfing and respective performance
trials. Under these circumstances the complex solution remains relatively demanding.
For this reason a procedure was proposed and checked which resolves the difficulties
mentioned in acompromise way, and above all matches the schedules of normal breeding
practice. It is convenient from the practical viewpoint and permits checking of a great
number of components (Rod et al,, 1980b; Vondra&ek et al, 1984). The
principle of this procedure lies in combining information on the performance of clones
and their progenies. Both types of trials represent normal stages of the breeding process.
Both trials should be laid out as individual plantings, which provide for the estimation
of the effects of clones and their progenies by means of variance analysis. Variability
between and within the clones give a measure of repeatibility, between and within the
progenies a measure of heritability. The corresponding intra-class correlations provided
for possible derivation of formulas for determining selection weights of clones and their
progenies. Selection values of a given component (clone) is then estimated by pooling
the performance of both types of progenies, but weighted by coefficients derived by
means of analyses mentioned. The effectiveness and functional suitability of this proce-
dure has been checked, and it was shown that it permits a selection of components
according to a higher number of selection criteria, thus compiling synthetising
programmes with certain specific aims (R o d et al., 1986).

All these procedures have a one-dimensional character, which means that the compo-
nents are selected according to individual traits successively. A multidimensional solu-
tion has been proposed, which allows the selection of components according to several
traits simultaneously(Vondrd&ek, Rod,1986, Vondréd&ek etal.,1987).
It is based on an analysis of a matrix of genetical and environmental covariances of traits
characterizing the performance of clones and of their progenies. Genetically and envi-
ronmentally uncorrelated factors of heritability are built which are linear combinations
of the observed multidimensional trait. They are formally given as latent vectors of
a bunch of quadratic forms of matrices of genetical and environmental covariances. It is
possible to construct in this way a few independent genetical factors with the highest
coefficients of heritability which exhaust the genetical information comprised in the
multidimensional trait.

This multidimensional analysis provides first of all general information, i. e. genetic
and environmental variances and covariances, coefficients of interclass-correlations as
expression of repeatibility in clones or heritability in strains, and genetically or envi-
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ronmentally conditioned correlations of traits. Further information concerns genetic
factors, as follows: genetically and environmentally conditioned correlations of traits
with factors as an estimation of their mutual coupling, squares of these correlations as
an estimation of percentual contingency of factors on original traits, the intraclass-corre-
lations of genetic factors as information about their degree of heritability, and finally
constants which permit a calculation of the factors for individual components. In a final
table, means of traits and factors calculated for all strains and clones are given.

This information makes it possible to select components with the highest factors.
Selection according to a factor with high heritability indicates selection according to traits
highly correlated with this factor. This procedure is based on an analysis of the genetic
structure of the initial population. Genetic factors have to be reasonably interpreted, for
instance by means of their correlations with traits originally measured. In the final phase
clones are selected into a synthesis according to the practically most important factors,
or according to two important factors. Thus selection into a synthesis according to one
genetic factor is not linked with selection in a synthesis according to other genetic factor.
This makes it possible to choose different breeding strategies for different breeding tasks.

Conclusion

It is obvious that developing and introducing these methods in practical breeding
programmes is an endeavor to promote the efficiency of the possibilities.provided by
biometrical analysis and modern computer technique.
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J. Rod (Piovdivskd 1, Brno)

Nové ucinné postupy ve zkouseni a Slechténi picnin

Studie shmuje moZnosti, které skytaji novd pokusnickd uspofddéni, Slechtitelské
postupy a na né& navazujici analytické modely u picnin, a to s ohledem na jejich riistové
a vyvojové specifiky a moZnosti vyuZivéni.

V prvni fadé jsou zvaZovdny moZnosti komplexniho hodnoceni zkousek vykonu,
respektujiciho vegetalni a sklizfiové roky a sede. Jsou navrZeny vicerozmémé analytické
postupy, opirajici se o konstrukci komplexniho znaku a moZnosti jeho redukce a interpre-
tace, o0 homogenizaci pokusného materiilu a grafickou prezentaci vysledkd. Déle sem
spadé aplikace vicerozmé&rmé analyzy rozptylu, do niZ vstupuji vicerozmérné proménné,
tvofené kombinacemi sklizilovych rokl a sedi.

Ve studii jsou posuzovdny vynosové stability, respektujici vliv mist, vegetatnich a
skliziiovych rokl a sed v jejich rdmci. Vychézi se z mistn& a &asové opakovanych
postupill, hodnocenych jako pokusné série, umoZilujici odhad komponent rozptylu a
z nich odvozenych informaci. Dal3i pfistup se opird o regresi vykonnosti na prostfedi. Je
poukdzino na moZnosti, které skytd riznéd definice Easové sekvence pokusi z riznych
mist, rokd zaloZenf a v jejich rdmci skliziiovych rokd a sedi. Jde tedy o idelné uspofddén{
kritérii, podle nichZ je materiél klasifikovdn. Na jejichzidkladé jsou pak vytvifeny modely
fe3eni a definovény jejich interpretaéni moZnosti.

V rimci $lechtitelskych postuph jsou uvedeny metody, umoZiiujici G¢inny vybér
komponent do syntetickych populaci, pfi¢emZ jsou respektovéna specifika kvétni biolo-
gie picnin. V prvnf fad& jde o odhady statistickych charakteristik rozhodujicich vybé-
rovych znakd, o stanoveni jejich konfidenénich intervall, o moZnosti, které skytd
shlukovi a diskriminaé&ni analyza. Ttid&ni materiél{ do skupin podle zvolenych hledisek
umoZiiuje vhodné zaméfeni vybérli. Spad4 sem i indexov4 selekce, zamé&fend na tvorbu
specializovanych ideotypd.

Podstatnd &4st t&chto programd je zaméfena na tvorbu pldnovanych kombinaci na
zdklad¢ odhadd kombina&nich schopnosti pfedpokliédanych komponent. Tyto by mély
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po vzajemnych kombinacich a reprodukcich skytat populaci se stabilizovanou
vykonnosti. Nalezeni téchto komponent a stanoveni jejich optiméalniho po&tu je moZné
fesit nékolika zplsoby. Prvni se opird o vykonnostni zkousky po hromadném kfiZeni a
samospraseni. Bylo navrZeno a ovéfeno matematické feSeni tohoto postupu. Dalsi feSeni,
zapadajici do ramce $lechtitelskych programi, stavi na informacich o vykonnosti klond
a jejich potomstev. Takovyto materidl umoZiiuje odhadnout opakovatelnost a dédivost
znakl a definovat vyb&rové viahy komponent. Tyto jsou pak vybirdny podle nékolika
selek&nich kritérii a s ohledem na specifické Slechtitelské cile. Vyznamny pokrok
pfedstavuje vicerozmé&mé feSeni, umoZiiujici soucasny vybér komponent na zdkladé vice
znakl. Opird se o matici geneticky a prostfedim podminéné kovariance znakd. Vice-
rozméma analyza skytd pak fadu informaci o d&divosti znakl a jejich vzdjemnych
vazbich a umoZiiuje vypodet nezavislych faktorli, vyderpdvajicich maximum gene-
tickych informaci jednotlivych znaki. Do syntézy jsou pak vybirdny komponenty podle
faktordl, nejlépe odpovidajicich zvolenému Slechtitelskému cili.

Uvedené postupy vyuZivaji moZnosti, které skytaji pokrokové biometrické analyzy a
moderni vypocZetni technika.
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POSTGRADUALNi STUDIUM Z OBORU GENETIKY

PRILOHA CASOPISU GENETIKA A SLECHTENI, 28, 1991, &islo 1

SYSTEMOVA ANALYZA A MODELY V RACIONALIZACI
VYZKUMU A SLECHTEN{ ROSTLIN

Josef PESEK

Vyizkumny dstav ekoagrotechniky, 664 62 Hrusovany u Brna

V roce 1980 bylo ve svét¢ vynaloZeno 7,4 miliard dolarl na rostlinny vyzkum
(Anderson et al., 1987). Slechténi rostlin, tzn. zlepSovani vlastnosti kulturnich
plodin genetickou manipulaci a vybérem, se podilelo na téchto nikladech pfibliZné
polovinou. Napf. niklady vklddané v USA ro¢né do Slechténi pSenice odhadl
Brennan (1988) na 150 miliénd dolarl. Pfes tyto vysoké ndklady jde o investice
vysoce navratné. Tak napf. Blakeslee a Sergent (1982),& Zenter a
P e terson (1984) prokdzali, Ze spoletenské niklady vénované na Slechténi pSenice
se v USA (stat Washington) a v Kanadé vratily nejpozdéji do dvou let. Brennan
(1986) prokizal, Ze zisky z kritkostébelnych odrid psSenice v Austilii stondsobné
pfevysily ndklady, vioZené do jejich vySlechténi.

Z uvedeného vyplyva, Ze vyzkum a Slechténi rostllin je vysoce efektivni ekonomicka
aktivita. Nové odriidy, nové technologické postupy, stroje, hnojiva & herbicidy jsou
vyuZiviny pouze v pfipadé prokazatelného zisku pro uZivatele. V soucasném obdobi
pfechodu k trZni ekonomice v agrarné potravinifském komplexu to plati vice neZ kdy
v minulosti. Statni podpora zemédélskému vyzkumu a Slechténi bude klesat a poZadavky
na parametry novych odrlid & technologii nebudou orientovéany pfedeviim na zvySovani
produktivity. Tyto zmé&ny pfinesou fadu socialné-ekonomickych disledkl. Rozbor
nékterych z nich je cilem naSeho pfispévku.

Interakce genotypii s prostiedim

Rostlinny vyzkum se zabyva v podstaté tfemi sloZkami efektivnosti rostlinné vyroby:
1. genotypy (G), tzn. genetickymi pfispévky novych odrid,
2. prostfedim (E), v kterém jsou nové odridy péstovany a
3. interakci genotypi s prostiedim (GE).
Komponenta G je pfedmétem zdjmu $lechtiteld. Komponenta E zahrnuje ekologické,
agronomické, planovaci a socidlni (tzn. i marketingové) aspekty rostlinné vyroby a je
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proto pfedmétem z4jmu agronomd, pedologl, agrochemikdl, meliorétord, zdviahsfd a
dal3ich specialistd v plidnim a rostlinném vyzkumu. Interakce genotypd s prostfedim
(GE) vyjadfuje zndmou, ale &asto ignorovanou skuteZnost, Ze urité druhy & odriidy patfi
do ur&itého prostfedi - pddniho, agroekologického, &i ekonomického.

Plsobeni interakce genotypdl s prostfedim s ohledem na roky a lokality je &asto
nepfedvidatelné (Simmonds, 1990) a odhadu jejich komponenet je vénovéna
rozséhl4 statistickd teorie(PeSe k, 1985, PeSek, Pecka, 1979a,b). Ze spole-
&enského hlediska je tfeba konstatovat, Ze vliv GE interakce znemoZiiuje téméf kazdy
pokus o exaktni stanoveni ptinosu nov§ch odrlid. Tento jev zpochybnil i vysledky celé
fady pokusl, urdenych k odhadu efektu novych odrlid ve srovndni s historickymi
odridami.

V poslednich 30 aZ 50 letech v3ak prudce roste rostlinné vyroba jak ve vyspélych, tak
ve vybranych rozvojovych zemich v diisledku interakce zvySeni vstupl (pfedeviim
chemickych) a zavedeni novych odrlid, pozitivn€ reagujicich na zv§Sené vstupy.

Tato odezva je charakterizovéna vysokymi hodnotami regresnich koeficientl vynosd
novych odriid na indexy drodnosti prostfedi. To je i podstata tzv. "zelené revoluce"
(Simmonds, 1981) v subtropickych pdsmech, kde kombinaci kritkostébelnych
odriid penice a hybridd kukufice se zlepSenym obdéldvanim, hnojenfm a ochranou vedla
k nékolikandsobnému zvySeni produkce pSenice, kukufice a ryZe, a tim i ke sniZeni
socidlniho napéti v zemich tohoto pdsma.

Na druhé strané stejny mechanismus vedl k nadvyrobé hlavnich zemédélskych
komodit, napf. v zemich Evropskych spoletenstvi (Foltyn, Barto3, 1991).
Postupné omezovéni zemédélské vyroby o asi 20 % znamen4 sniZeni vymé&ry obdéldvané
pldy o 16 mil. ha se viemi socidlnimi ddsledky pro venkov v zdpadoevropskych zemich.

Moinosti racionalizace vyzkumu a Slechténi rostlin

Jednim z prostfedki racionalizace vyzkumu a Slechténi rostlin je uplatnéni poznatkd
biometriky pfi tvorb& & vybéru rodidovské populace pro kfiZeni, pfi vybéru vyni-
kajicich populaci a rostlin v rimci populaci a konecné pfi jejich vyuZitf pro tvorbu novych
odriid. Znamena to lenéni Slechtitelského procesu v logickém i Easovém sledu na tfi
hlavni etapy, které bylo pfijato za zdklad pro pldnovani postupu praci pfi pfipravé
automatizovanych systémd hodnoceni biologickych procesd ve Slechtén{ rostlin:

a) Pripravna etapa, kterd zahmuje stanoveni{ ideotypu dané plodiny pro dané
podminky metodou konfrontace hospodifskych cilli, ekologickych a ekonomickych
podminek a dostupnych genovych zdrojii a volbu optimélnich rodi¢ovskych kombinaci
pro kfiZeni.

b) Etapa vybéru, kterd zahmuje kiiZeni, rozmnoZeni hybridnich populaci na potfebny
rozsah, stanoveni vhodnych kritérii vyb&ru, n&€kolikandsobny vybér, zkousky vykonu,
pfipadné dal3i rekurentm: fiZeni.

c) Zkusebni etapa, kterd zahmuje mezistani¢ni zkousky, stitni odridové pokusy,
ekologické a agrotechnické pokusy.
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Systémov4 analyza, nezbytn4 pro pfipravu programi pro racionalizaci pfedvyrobni a
vyrobni etapy 3lechténi, musi vychdzet z poznatkl celé fady disciplin, pfedeviim
z poznatkd genetiky populaci a kvantitativnich znakd, fyziologie rostlin a biometriky.
VyuZiti vypocetni techniky pro racionalizaci prvnich dvou etap Slechténi rostlin vSak
navic pfedpoklddéd kritické zhodnoceni stvajicich a vypracovini novych metod a
postupi biometrické analyzy a vytvoteni pfislu$nych matematickych modell jako zdkla-
du pro pfipravu s cilem zv§3eni efektivnosti celého Slechtitelského procesu.’

Analyza faktori, ovliviiujicich efektivnost
vyzkumu a Slechténi rostlin

Technické aspekty vyzkumu a 3Slechténi rostlin bezesporu z4visi na biologickych,
fyziologickych a reprodukénich viastnostech dané plodiny. Z hlediska systémové analy-
zy je viak moZné formulovat nékterd vychodiska spole¢n4 pro Slechtitelské programy
vétsiny hospodiisky diileZitych plodin.

Studium relativni efektivnosti Slechtitelskych metod ukazuje, Ze z hlediska
efektivnosti vyb&ru zdvisi na tfech zdkladnich faktorech (P e § e k , 1985):

1. Na potenciilu pro zlepieni arovné makd

Potenciél pro zlep3eni Grovné jednoho znaku v procesu vybéru se vyjadfuje jako
genetickd variance znaku, tzn. ta &ast celkové fenotypové variance, kterou Ize pfipsat
vlivu rozdilu v Grovni znaku mezi genotypy v zdkladni populaci. V obvyklém pfipadé
vicerozmé&rného kvantitativniho znaku je potencidl pro zlepSeni v procesu vybéru zdvisly
na vlastnostech genetické kovaria¢ni (pifip. korelaéni) matice. Tento potencidl bude tim
vys3{, &im vétsi bude genotypovié divergence mezi v§chozimi odridami.

2. Na intenzité vibéru

Tento faktor zdvisi na velikosti zdkladni populace a na rozsahu &4sti zdkladni populace,
vybrané pro dalsi etapu Slechténi. Rozsah zdkladnich populaci je ovliviiovén technickym
vybavenim Slechtitelského pracovisté, poctem pracovnich sil, kapacitou fytotronu a
rozsahem 3kolek. Pfi Slechtni na produktivitu je viak tfeba vzit v tivahu i minimalni
rozsahy populaci z hlediska pravdépodobnosti vyskytu vynikajiciho jedince, kterd zavisi
na stupni genotypové divergence rodi&ovskych komponent.

3. Na korelaci mez kritériem vybéru a hospodirsky dileZitymi znaky, které je tieba zlepsit

Je-li cilem $lechté&ni zvySeni produktivity, miiZe se $lechtitel rozhodnout pro vybér na
néktery snadno méfitelny dil¢i znak, jako napf. vynos zma z rostliny & po&et zrn v klasu.
Korelace mezi témito znaky a vynosem zma z plochy v zapojeném porostu oviem ovlivni
uspéch Slechténi na produktivitu. Proto je vyhodné pouZit jako kritérium vybéru vhodny
index, konstruovany z minimalniho poétu snadno méfitelnych znakd, vyznadujici se
oviem maximdlni korelaci s hospodéfsky dileZitymi znaky.
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Zatimoo efektivnost vybéru je funkci tfi uvedenych faktorli, vykonnost vysledné
odriidy je do zna¢né miry zavisl4 na dal$im faktoru, tj.:

4. Na vychozi drovni vybérovych znaki v zdkladni populaci

Tento faktor 1ze odhadnout napf. jako vektor priimé&rl vybérovych znakl v F2 generaci.
Jeho ucinnost Ize ovlivnit ve fazi vybéru rodi¢ovské populace ¢&i rodi¢ovskych kombinaci
do kfiZeni, tedy v pfipravné etapé Slechténi.

Optimalizace G¢innosti faktoru efektivnosti
vyzkumu a slechténi rostlin

Identifikace faktoril, ovlivilujici efektivnost vyzkumu $lechténi, je prvnim krokem pro
vyuZiti biometrickych modeli s cilem zvyseni efektivnosti vyzkumu a $lechténi rostlin
ve spojeni s poditatovymi modely odpovidajicich biologickych systémi. Matematické
modelovini je v této souvislosti chdpano jako cyklicky postup, kterym je moZné dospét
k takové pocitaCové realizaci systému, ktery by aproximoval studovany proces. Identi-
fikace faktord, ovliviiujicich efektivnost Slechtitelského procesu je formalizaci, zalo-
Zenou na fadé zjednodusujicich pfedpokladi, vychézejicich z anal yzy soucasného stavu
poznani v rozhodujicich fazich Slechténi rostlin. Dal3im krokem matematického mode-
lovani biologickych systému je, Ze poZadované vlastnosti a funkce modelu se dedukuji
z u&inénych predpokladd, tj. odvozuji se pfevaZné matematickou cestou tak, aby do jisté
miry aproximovaly proces rozhodovéni v ispénych Slechtitelskych programech. V této
fazi je tfeba se vyrovnat s nékterymi obecné uznidvanymi, ale nereidlnymi postupy,
kriticky je zhodnotit a pfetvofit do formy programi pro poditade. Konecné je tfeba
deduktivné (¢&i heuristicky) odvozené vlastnosti a funkce modeluinterpretovat biologicky
a porovnat s empirickym chovanim rediného biologického systému v experimentélnich
podminkéch.

Na tomto misté je tfeba pfipomenout meze modelovani biologickychsystém, vyjadfe-
né komplementaritou mezi obecnosti modelu a jeho adekvatnosti. Jednoduchy model je
pfehledny, informativni a jevi se obecny. SloZity model miZe sice vést k vétSimu
souhlasu s teorii nebo ke zvySeni adekvitnosti, aviak m4 za nésledek obtiZe s mate-
matickou feSitelnosti a hlavné ztritu obecnosti. K tomu pfistupuje poZadavek mate-
matické preciznosti modeli a jejich vzdjemny vztah je moZné postihnout paradoxem tzv.
"trojité komplementarity" modeld biologickych systémd: ze tii idedlnich pozitivnich
vlastnosti modelu, tj. -obecnosti, realismu a preciznosti, Ize docilit pravé dvou, a to
obétovanim zbyvajici. Volba optimélnich proporci mezi uvedenymi vlastnostmi modelu
patfi k nejzodpovédnéjSim rozhodnutim, vyZadujicim zna¢nou ddvku zkusenosti a citu.
Optimalné vyvaZené modely maji cenu v tom, Ze umoZiiuji studovat jevy takového stupné
sloZitosti, které se vymykaji intuitivni analyze a pochopeni. Vysvétleni jevu modelem je
pfitom piné logicky i heuristicky nrdvnéné, ponévadZ reflektuje kauzilni vztahy systé-
mu, i kdyZ se vyslovné neodvoiava na napf. genetické, fyziologické & biochemické

principy.
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Systémova analyza Slechtitelského procesu vyustila v poditatovou realizaci a biolo-
gickou verifikaci biometrickych modell v jednotlivych fazich $lecht&ni rostlin.

Stavajici postupy vybéru rodi¢ovskych kombinaci do kfiZeni zaloZené na dialelni
analyze a navazujicich metodich se ukézaly jako nepouZitelné ve 3lechténi
samospra$nych druhll (PeSek, Rozko3nd, 1982). Zikladni genetické
pfedpoklady pro pouZiti téchto metod nejsou v plipadé samospra$nych druhl spinény.
Kvantifikace disledkd nesplnéni zdkladnich pfedpokladd na odhady kombinaénich
schopnosti a heterozniho efektu ukdzaly na moZnosti vyvoje novych expeditivnich
biometrickych modeld, které by umoZnily vybér optimélnich rodi€ovskych kombinaci
simulaénim kiiZenim na podita&i. Proto byl vypracovin systém programd SOPC
(Selection of Optimal Parental Combination) a ové&fen v fadé pokusi s pSenici jarni a
ozimou, je¢menem jarnim a lust€ninami (P e § e k , 1985). Zikladem systému SOPC je
vektorovi statistickd anal yza zkouSek genovych zdrojii a simula&ni kiiZeni potencidlnich
rodi¢l na poditadi. Na zdkladé dlouhodobych ekonomickych cild pro danou plodinu,
koeficientl dédivosti a korelaci mezi jednotlivymi znaky, fyziologicky zdlivodnénych
definici ideotypl a logického, komplexniho a korektniho modelu struktury a tvorby
komplexpich znakl jsou identifikovdny optimélni rodi¢ovské kombinace z hlediska
nejlepsi ofekdvané vychozi Grovné vybéru a maximdiniho potencidlu pro zlepSeni.
Zaroveli odhaduji relativni vdhy jednotlivgch znakd pro konstrukci Slechtitelskych,
ekonomickych a selek&nich indexd, maximalizujicich korelaci s hospodafsky dileZitymi
znaky. Na zdkladé odhadl podobnosti rodi¢ovskych odriid Ize konecné urtit relace mezi
minimalnimi rozsahy populaci, které jsou nezbytné pro vyskyt optimiiniho genotypu
v jednotlivych generacich.

Ekonomické cile vyzkumu a Slechténi rostlin
v podminkéch trini ekonomiky

Cile vyzkumnych ¢&i $lechtitelskych dkold jsou vZdy implicitné ekonomické.
Pfedpoklddé se vZdy urcitd ekonomickd vyhodnost pro zadavatele a uZivatele. UZiva-
teiem je obvykle zemé&délsky podnik, ktery dosshne zisku zvySenim vynosii i pfi ur&itém
zvysuni ceny vstupl. KdyZ viak nové technologie, odriida &i pfipravek se stane vie-
obecné dosaZitelnym, zisk z jednotky plochy se vriti do obvyklych mezi. Zemé&dé&lské
podniky proto mohou potitat pouze v pfipadé€ soustavného zavddéni novych technologii
s dlouhodobym ziskem. TrZni mechanismus bude v3ak rychle reagovat na moZnosti
nepfiméfenychziskd.S i m o n d s (1990) navrhl pro analyzu nékladd a ziskli z novych
technologii ndsledujicipostup:

V ekvilibriu je

YiP;. bY; -C;1 =0

kde: Y -vynos z hektaru
P - cena za tunu produktu
b - cena za jednotku vyrobku zdvisl4 na vynosu
C - ndklady na uplatnéni technologie, zdvisejici na viméfe
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Uplatnéni nové technologie (odridy) pfinese u prvnich uZivateld zisk z hektaru ve
visi S:
S = aYP; - BbY: -yC;

kde:a, B a y- koeficienty charakterizujici novou technologii (& odriidu), kterd bude Gsp&3n4 jen
tehdy, kdy2 jejich souhmny @&&inek S >0

Je zfejmé, Ze nové technologie (odriidy) nemusi byt vynosné&jsi neZ staré. Tak napf.
nizké hodnoty koeficientu B, charakterizujici odrldy &i systémy hospodafeni s nizkymi
vstupy, mohou byt ekonomicky a pfedevsim ekologicky dileZit&jsi neZ vysoké hodnoty
a (zvyseni vynosi).

KdyZ se novi vyhodné technologie (odrlida) stane vieobecné dostupnou a uZivanou,
S se bude bliZit k nule snizenim ceny produktu.

TakZe:

Py=b + (BC1/aYy)
Obecné tedy plati, Ze cena produktu bude
P=b+(C/Y)

kde : viechny tfi hodnoty na pravé strané rovnice jsou ovlivnény vyzkumem a Slechténim rostlin

Hlavni socidlné ekonomicky pfinos vyzkumu a Slechténi rostlin tedy spodivd ve
sniZovéni ndkladl na rostlinnou vyrobu v podminkéch trZni ekonomiky a ve sniZovéni
potencidlniho socidlniho napéti v podminkich nedostatku potravin v zemich s tzv.
fizenym pldnovanym hospodaistvim.

Podil lechténi na intenzifikacl péstovini vybranych polnich plodin

Vyslechténi novych intenzivnich a vysoce vykonnych odrlid, které lépe vyuZivaji
agroekologickych podminek stanovisté, je vedle agrotechniky a ochrany porosti proti
chorobdm a 3klidcim jednim z hlavnich intenzifikagnich faktorh v péstovéni viech
vyznamnych polnich plodin. Vyrazny vzestup hektarovych vynosd za poslednich 30 a2
50 let je toho nespornym diikazem.

Tak napf. vysoké ro¢ni piirlistky vynosh je¢mend jarnich, typické pro 70. léta, byly
disledkem zdsadnich zmén odrldové skladby ve prospéch vykonnych odriid nového
kritkostébelného typu, které svym charakterem odpovidaly tehdejSimu stavu intenzi-
fikace rostlinné vyroby. Plocha jemene jarniho vzrostla na vice neZ 850 tis. ha(P a ¥ i -
z e k , 1985). Primérné vynosy v letech 1976 aZ 1980 vzrostly z 3,4 t/ha na 3,73 t/ha .
Vynos zrna p3enice ozimé vzrostl od roku 1956 do roku 1985 v SOP z 3,1 t/ha na 7,12
t/ha, tedy 0 130 %, a v zemédé&lské praxi dokonce z 1,73 t/ha na 4,91 t/ha, tedy 0 184 %
(Sip etal, 1987). Obdobnych, i kdy% ne tak vyrazngch isp&chil bylo dosaZeno i
u ostatnich polnich plodin.

Jev3ak tfeba podotknout, Ze uvedené zvyseni produktivity je dliisledkem nejen zlepSeni
vynosového potencilu péstovanych odrlid (G), ale i vyrazné intenzifikace agrotechniky
(E). Navic oba uvidéné intenzifika&ni faktory plisobi v interakci (GE).Nové odriidy jsou
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zna¢né naro¢néjsi na agrotechniku a zejména na droveil vyZivy, které by napf. staré
odriidy obilnin nebyly viibec schopny vyuZit.

Zemédélské podniky rychle vyuZily pfednosti novych genotypll. Pfecefiovani diirazu
na odridu jako hlavni intenzifikacni faktor viak vedlo &asto k zanedbavani nékterych
prvku zakladni agrotechniky, pfedeviim z hlediska ochrany porostli a pé&e o pidu.
Poucnd je situace, kterd vznikla koncem 70. let u jeémene jarniho. V tomto obdobi zacaly
jeho vynosy stagnovat.

Méné pfiznivé ro¢niky navic ukizaly na nedostate¢nou vynosovou stabilitu nékterych
odriid a novoslechténi. Néktefi agronomové hledali pfic¢iny svych nespéchi v odridach
a dokonce navrhovali ndvrat ke klasickym dlouhostébelnym typim. Tyto vlivy se
projevily snizenim meziro&nich pfirlstkl vynosi je¢mene, a to jak v zemédélské vyrobé,
tak ve statnich odridovych pokusech. Stagnace a sniZeni stability vynosd se zdkonité
promitl i do osevnich ploch. Osevni plochy vynosnych a vynosové stabilnich odrid
penic ozimych se zvysily (Pe3 ek etal, 1984), plocha je¢mene jarniho poklesla
v obdobi 1974 aZ 1990 z 900 tis. ha na asi 500 tis. ha.

Vysledky biometrické analyzy vynosovych trendli vybranych hlavnich polnich plodin
potvrzuji vyrazny rist nasi rostlinné vyroby, kterého bylo dosaZeno v poslednich tficeti
letech vyuZivanim poznatkid zemédélského vyzkumu, zavadénim novych dokonalejsich
technologii péstovani plodin a cilevédomym S$lechténim. Nejvyznamnéjsi podil na
dosaZenych Gspésich mélo z intenzifikacnich faktorid $lechténi (40 aZ 50 %), které se jevi
nejen jako ekonomicky nejefektivnéjsi prostfedek zvySovani produkce v rostlinné vyro-
bé, ale i jako faktor, ktery podstatné pfispiva k ochrané Zivotniho prostiedi.

Relativné nejvyssi podil Slechténi na celkovém zvySovani vynosi byl z vybranych
polnich plodin zaznamenan u pSenice ozimé a je¢mene jarniho, kde za sledované obdobi
doséhl 50, resp. 42 %. Vyznamnou pfednosti novych genotypi je pfedevsim zvysSena
odolnost proti stresovym vlivim prostfedi a efektivnéjsi reakce na zlepSovani Grovné
agrotechniky a vyZivy rostlin, coZ se také projevilo ve zvy3eni stability vynosu zrna
zejména u materidll Ceskoslovenského novoslechténi pSenic ozimych v poslednich
deseti letech.

U vynosu semene vojtésky se podil Slechténi na zvysovani vynosu bliZi podilu obilnin
a dosahuje asi 37 %, zatimco ve vynosu sena je tento podil vyrazné niZ3i (asi 14 %).
Vzhledem ke genetickému charakteru vojtésky, ktera je tvofena panmiktickymi popu-
lacemi, nelze v nejbliZzS$im obdobi ofekavat tak relativné vyrazny vzestup vykonnosti
(zejména vynosu sena) jakého bylo dosaZeno v minulych letech napf. u obilnin. Nadéji
pfinaseji vSak nové Slechtitelské sméry, charakterizované zejména vytvifenim synte-
tickych odrid.

Odridy a systémy s nizkymi vstupy

Vyse uvedené rovnice spolu s trendy zvySovani vynosii polnich plodin Ize interpre-

tovatz hlediska interakce genotypl s prostfedim. Zvyseni hodnoty koeficientu a vyjadfu-
je zvysSeni zisku v disledku zvy$eni vynosu, je vazano na zvySeni vstupl,

charakterizované hodnotami f kocficientd v pfipadé vysoké regrese vynosi novych
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odriid na index Grodnosti prostfedi pfi stupiiované hlading vstupd, typické pro "zelenou
revoluci”.

Rovnice a analyza trendl déle ukazuji, Ze alternativni sytémy podminéné zavddénim
technologii a odrlid s nizkymi vstupy, nezbytné z ekologického hlediska, mohou byt

vyhodné i ekonomicky. Je-lia = 1, musi byt f podstatné sniZeno, napf. uplatnénim odriid
komplexné resistentnich k chorobdm & $klidclim.

Z diskuse o socidlné-ekonomickych disledcich interakce genotypu s prostfedim
vyplyvé, Ze:

1. Cile vyzkumu a Slechténi rostlin jsou uréovany trhem, i kdyZ toto ureni nelze vZdy
postihnout analyticky. Tyto cile je tfeba vzit v dvahu pfi formovéni ideotypu jako
dlouhodobého tkolu Slechténi.

2. Vyvoj novych technologii a odriid je vysoce efektivni pro prvni uZivatele a
pozdéji pro celou spole¢nost v diisledku sniZeni cen potravin a uvolnéni socidinfho
napéti v rozvojovych zemich.

3. Analyza interakci genotypl s prostfedim prokazuje moZnost ekonomické
efektivnosti alternativnich technologii, zaloZenych na odriiddch a systémech s nizkymi
vstupy.

4.Jako kritéria ekonomické efektivnosti v podminkéch trzni ekonomiky Ize pro uritou
technologii & odriidu pouZit hodnoty S (hodnota pfirlistku produkce) a zmény spotfe-
bitelské ceny ve formé& ekonomicko-3lechtitelského indexu (P e S e k , 1985).

5. Je tfeba zvySit vypovidaci schopnost ekonomické analyzy u progndzy vyvoje
vyzkumu a $lechténi rostlin, a tak pfedchazet negativnim ekologickym a socidlné-ekono-
mickym disledklim, kterych jsme v soucasné dobé svédky jak napf. v byvalé NDR a
CSFR, tak v zemich Evropskych spoletenstvi.

Ochrana proti disledkim mylného ekonomického rozhodovéni v zemédélském
vyzkumu a $lechténi pro spole&nosti pro Slechtitele a vyzkumniky je systémové analyza
a modelovan{ biologickych a ekonomickych potieb spole¢nosti a diisledkd vlivu novych
technologii a odrid na ceny potravindiskych vyrobkd.

Zavér

Nase dosavadni zkuSenosti pfi pfipravé, verifikaci a aplikaci systémové analyzy ve
Slechténi a rostlinném vyzkumu miiZeme tedy shrout do péti vyvojovych fézi:

a) Stanoveni cilii a predbéima syntéza

Spocivé v definici pfedmétu zkoumdni, tzn. typu systému, zplisobu jeho manipulace,
v identifikaci moZnych z4sahi do systému v biologicky a ekonomicky redlnych mezich
a ve stanoveni promé&nnych, které je tfeba méfit ¢i odhadovat pomoci modelu. Cil
projektu bude determinovat soubor pracovnich hypotéz, z néhoZ viak pouze malé &ist
bude hodn4 testovani v pokusech. Charakter vybranych hypotéz bude do zna&né miry
pfeduréovat typ modelu a matematicky aparét pro jeho konstrukci.
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b) Experimenty

Te&Zist& prace v druhé fazi spodiva v testovani modelu v polnich &i laboratornich
pokusech, na kterych si ovéfime hranice platnosti modelu v &ase a prostoru. V idedlnim
pfipadé& bude z modelu vyplyvat schéma experimenti s ohledem na potfebnou pfesnost
odhadli hlavnich parametrl modelu. Vysledky asto povedou i ke zméné struktury a
funkce modelu. V této fazi bude proto nezbytna tymové spoluprice specializovanych
vyzkumnych pracovist's tviirci modelu.

¢) Vyuziti modelu v Fizeni

Zdokonalend verze modelu, verifikovand v polnich a laboratornich pokusech, by
logicky méla slouZit jako z4klad pro tfeti fazi, v niZ hlavni zdvéry studia by mély byt
pfedany k ovéfeni v praxi. V prvni fazi ovéfovéani bude opét nezbytnd Gzka spoluprace
tviirch modelu s pracovniky specializovanych pracovista zemé&dé&lskych zévodd, ze které
feSitelsky tym ziskd nové pohledy na problém a cenné zkuSenosti pro dal3i prici.

d) Hodnoceni vysledk

Vyplyva jiZ ze znalosti struktury, funkce a stability zkoumaného biologického systé-
mu. Kvalitni model musi v této fizi umoZnit zkoumat a priori disledky rlznych
alternativnich rozhodnuti v fizeni rostlinné vyroby.

¢) Zavéreina syntéza

Zivérelna syntéza jednoho projektu je vlastné &ist pfedb&Zné analyzy projektu
dalsiho. Modely biologickych systémi jsou efektivnimi prostfedky pfenosu vysledki
védy a vyzkumu do praxe. Je proto tfeba kriticky zhodnotit klady a nedostatky daného
modelu a vyvodit zavéry pro dalsi vyzkum.

Uplatnéni navrZenych postupl zaloZenych na systémové analyze a matematickém
modelovéni biologickych systéml ve vyzkumu a $lechténi se neobejde bez potiZi. Ze
strany vyzkumu vyZaduje zdokonaleni a prohloubeni zkousek genovych zdroji. Jeho
rutinni vyuZivani je napf. vdzdno na dobudovéni databdzi o svétovém genofondu.
Pldnovaci a fidici orgdny musi vénovat vétsi pozornost redlnému stanoveni dlou-
hodobych hospodéfskych cildl a tematickych Gkold vyzkumu a Slechténi hlavnich plodin.
Kone¢né vyzkumné tymy si musi ujasnit konkrétni variantni cile svych programi
v ndvaznosti redlné ekonomické prognézy disledki plo$né aplikace vysledki vyzkumu
z hlediska socidlné-ekonomickych disledkd v podminkach trZni ekonomiky.
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J. Pesek (Research Institute of Agroecology and Soil Management, Hru$o-
vany u Brna, Czechoslovakia)

The application of system analysis and models in the process of research
and plant breeding rationalization

At present research and plant breeding are facing the problems of the rationalization
of work and the increase in its economic effectivity in the period of transition to the
market economy. The work offers the ways of research and plant breeding rationalization
on the basis of the optimization of the efficiency of factors which affect their effecti-
veness, using the analysis of genotype interaction with the environment.

XX



Gienet. a Slecht., 28, 1992 (1): XI-XX1

The analysis of the economic objectives of research and plant breeding in market
conditions proved that alternative technological procedures, based on low input varieties
and systems, can be applied in plant production. It is obvious that the impacts of research
and plant breeding should be subjected to the persistent economic anal yses and prognoses
in order to prevent the negative ecological and social consequences of wrong economic
and biological decisions.

The experience obtained from the application of the models of biological systems are
summarized into the following five steps: 1. determination of objectives and preliminary
synthesis, 2. experiments, 3. use of models in management and prognoses, 4. evaluation
of results and 5. final synthesis which is the part of the preliminary synthesis of further
project.
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