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Three years’ trials were established to study the winter rye yield of hybrid and population varieties in four locations and at two
levels of cultivation intensity and in ecological agriculture. The first level of intensity was used for the treated seed, herbicide and
basic nitrogen fertilization, in the second intensity, except treated seed and herbicides, higher nitrogen fertilization, and also fungi-
cide, insecticide and growth regulator were applied. The ecological system of growing was based on certified conditions according
to the Regulation of the Ministry of Agriculture of the Czech Republic No. 242/2000 Collection of Laws and Instructions of
IFOAM. Higher yielding capacity of winter rye hybrid varieties was confirmed when compared the varieties of the population in
all monitored cultivation regions and in ecological agriculture. Higher intensity of cultivation brought an increase of the yields in
both groups of varieties, but the hybrid varieties had higher increase of the yields than population varieties cultivated with higher
intensity. Hybrid varieties responded by increased intensity. In ecological agriculture hybrid varieties were more yielding and yield
differences among hybrid and population varieties were smaller than in intensive conditions. The differences among varieties were
not statistically significant. Rye is a suitable crop for ecological agriculture. Yield differences recorded among hybrid varieties in
intensity cultivation I and II were not statistically significant. The variety Dankowskie Nowe was more yielding among population
varieties under lower intensity. When evaluating the yields in different production regions, it was confirmed that the rye can better
utilize less fertile soils. For example, the yields were almost identical in potato-growing region and in more fertile sugar beet-grow-
ing region. The weather in different years and locations had a decisive effect on the level of yields. Detailed analysis showed that
the weather pattern had a crucial effect in April and in May when abundance of precipitation and colder weather in this period en-
sured the highest yields in both groups of varieties. Higher productivity potential of the stand was reached under such conditions
(establishment of greater number of strong tillers, mostly fertile), and higher potential productivity of spike (the number of spike-
lets and florets is formed in April and realize in May, hence also bring higher number of grains in spike). The yield is formed pre-
dominantly by productivity of spike in hybrid varieties. The experiment was negatively affected by extremely arduous winter that
appears once a hundred years. Very high frost-hardiness and general resistance to winter conditions was observed in rye (hybrid
varieties as well as populations).
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INTRODUCTION of the rye in feed mixtures and for bio-ethanol produc-

tion (Gerdes, 2004). For bread baking it was replaced

The rye in Europe in the previous century lost its lead-
ing position among cereals. Still it has been considered
as a typical bread crop. It still has an importance as a ce-
real species suitable for less fertile, sandy soils and in re-
gions situated at higher altitude and LFA (Less Favoured
Area). Its high frost-hardiness and capacity to use nutri-
ents from less available forms is applied here. Its arid-
ity-hardiness is also considered as an important quality
respecting calescence of the weather in the central Eu-
rope. It has its importance in conditions where the other
species are less fertile. It is fully used in Poland and Ger-
many where they have a programme for more extensive
utilisation of rye when alongside with a traditional utili-
sation of rye in food they are concentrated on application

by wheat that has more favourable (stable) technological
qualities for industrial production in large bakehouses
and also enables to prepare wider assortment of the bak-
ery products (Petr et al., 1999). The rye was more suit-
able for small production individual baking when differ-
ent technological properties of each part of flour could be
taken into account. The dominant position of wheat was
also conditioned by faster growth of its yields thanks to
the intensive breeding worldwide. On the contrary, the
progress in rye breeding was very slow for a long time,
what was associated with a low species diversity and a
narrow spectrum of gene sources for breeding (Wilde,
1993). New varieties by the yield did not respond to ex-
isting intensification factors. Breeding of traditional pop-

* The finishing of this study was financed from the grant of the Ministry of Environment of the Czech Republic 1C/4/8/04 “Spread of ecological
agriculture on arable land, bioproduction for wider food and feeding utilisation”.
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ulation varieties was the most successful in Poland. Hy-
brid varieties that represent a revolutionary progress in
rye breeding were bred successfully in Germany. Yet the
first data on the yields of hybrid varieties manifested a
high production potential compared with the present
population varieties (Wilde, 1990; Anonymous,
1990, 1996; Company materials Lochow-Pekus).

In the Czech Republic, too, at the beginning of the
1990s in state variety experiments these varieties have
already been studied and the first certified variety
Marder had the yields higher by 10-15% compared with
the population varieties, and later registered varieties had
the yield higher even by 20% than the other varieties cul-
tivated in the Czech Republic.

The authors paid their attention to the research of cul-
tural practices and peculiarities of yield formation of hy-
brid varieties (Capouchova etal., 1998) and to tech-
nological quality of varieties (Petr et al., 1999). They
proved the requirement for low sowing rates of
200-300 germinating seeds per 1 m?, where greater pro-
ductive shooting occurs and mainly higher productivity
of spike (number of grains and grain weight). Experience
from Germany where cultivation of hybrid varieties
spread fast and brought total increase of rye production
(Aufhammer, 1989) was confirmed. In the Czech
Republic in recent years hybrid varieties have been
spread and exceeded the areas sown by population vari-
eties.

This study was aimed at verifying of production po-
tential of rye hybrid varieties in ecological agriculture
that is required on the market with biofoods.

In addition, they want to assess the reaction of both
groups of varieties to intensity of cultivation and their re-
sponse to different agroecological conditions.

MATERIAL AND METHOD

In the years 2001-2003 the authors studied the yields
of winter rye hybrid and population varieties on four lo-
cations and two levels of intensity of cultivation. They
compared the system of ecological agriculture. Experi-
ments were performed on variety testing stations of the
Central Institute for Supervising and Testing (UKZUZ)
at Hradec on Svitava, Lipa near Havlickiv Brod, the
Testing Station at Nechanice and Uhfinéves where the
same varieties were cultivated ecologically.

The Variety Testing Station at Hradec on Svitava is
situated in potato-growing region at the altitude 450 m
above sea level with average annual temperature of
6.5 °C and annual sum of precipitation is 625 mm. Pro-
duction potential of soils is 67 points. The Testing Sta-
tion Lipa is placed in cereal-growing region at the alti-
tude 505 m with annual average of temperatures 7.7 °C
and sum of precipitation is 632 mm. The Testing Station
Nechanice is situated in the sugar beet-growing region at
the altitude 235 m above sea level with annual average
temperature 8.1 °C and sum of precipitation 616 mm.
The production potential of soils is 71 points. The
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Testing Station Uhfinéves, where trials in ecological ag-
riculture were carried out, is placed at the altitude 295 m
above sea level with the temperature 8.4 °C and with the
sum of precipitation 575 mm, production potential of
soils is 84 points.

Hybrid varieties Fernando (Lochow-Petkus), Picasso
(Lochow-Petkus) and Rapid (Saaten-Union) were stud-
ied in the experiments. The Polish variety Dankowskie
Nowe (Danko) and the Czech varieties produced by the
company Selgen, i.e. Albedo and Selgo were used as the
population varieties. The descriptions of cultural prac-
tices from different experimental sites are in Table 1.

RESULTS AND DISCUSSION

Yield results (Table 2) verify the truth of the hypothe-
sis that hybrid varieties are more yielding than the popu-
lation varieties. In Hradec on Svitava the yields of hybrid
varieties were higher by 21% at intensity I and by 18% at
intensity II. In Nechanice it was by 8% and 14%, in Lipa
by 11% and 17%, and in ecological cultivation it was by
7%. At all experimental sites and under both cultivation
intensities and under ecological cultivation it is a real
predictance. Another hypothesis can be considered as the
true — higher intensity of cultivation brings increased rye
yields. In Hradec on Svitava yield with higher intensity
was increased in hybrid varieties by 23% and in the popu-
lation varieties by 26%. In Nechanice the yield of hybrid
varieties was higher by 43% and in population varieties it
was higher by 35%, in Lipa by 23% and by 17%.

Tables 3a, 3b show that hybrid varieties had higher
yield increase under higher intensity compared with the
population varieties. In Hradec on Svitava it was by 6%,
in Nechanice by 31% and in Lipa by 50%, so it could be
concluded that they more respond to intensive condi-
tions. In ecological cultivation the yield differences
among groups were lower than under intensive cultiva-
tion. Though the yields of hybrid varieties in ecological
agriculture are higher than in population varieties, the
differences among the years (except 2003) are small and
with a lower variability. Hybrid varieties should be suit-
able for cultivation in ecological agriculture but the basic
mixture should be cultivated in the ecological system.

Yield differences among hybrid varieties are in-
significant in cultivation intensities I and II according to
three years” means. The variety Picasso was dominant
mong hybrid varieties by the yield on both levels of in-
tensification inputs and the variety Fernando had the
highest yield of all varieties in ecological cultivation.
The variety Dankowskie Nowe was dominant among the
population varieties, and in certain years also the variety
Selgo. The variety Dankowskie Nowe was the most
yielding in the population varieties.

In the Czech Republic growing regions are classified
by their fertility. Experiments in this study were carried
out in the sugar beet-growing region (Nechanice,
Uhfinéves), that is the most fertile region, followed by
cereal-growing region (Lipa). The potato-growing region
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Table 1. Summary of experimental conditions

Experimental site

Experimental year 2001

2002

2003

Hradec on Svitava

Forecrop — spring wheat

Forecrop — spring wheat

Forecrop — spring wheat

Intensity I

Sowing: 13. 9. 2000
Herbicide Stomp 330 EC
4 1/ha 14. 9. 2000

45 kg of N on 27. 3. 2001
45 kg of N on 4. 5. 2001

Sowing: 1. 10. 2001
Herbicide Stomp 330 EC
4 1/ha 2. 10. 2001

20 kg of N on 6. 3. 2002
20 kg of N on 27. 3. 2002
40 kg of N on 7. 5. 2002

Sowing: 20. 9. 2002
Herbicide Stomp 330 EC
4 V/ha 20. 9. 2002

40 kg of N on 18. 3. 2003
40 kg of N on 16. 5. 2003

Hradec on Svitava

Forecrop — spring wheat

Forecrop — spring wheat

Forecrop — spring wheat

Intensity II

Sowing: 13. 9. 2000

Herb. Stomp 330 EC

4 1/ha 14. 9. 2000

75 kg of N on 27. 3. 2001
45 kg of N on 4. 5. 2001
9.5.2001 Terpal C 2.2 I/ha
+ Tilt 250 EC 0.5 l/ha

31. 5. 2001 Tango

Super 1.0 I/ha

Herb. Stomp 4 1/ha

2. 10. 2001

35 kg of N on 6. 3. 2002
35 kg of N on 27. 3. 2002
40 kg of N on 7. 5. 2002
7. 5. Terpal 2 1/ha

+ Duett 1.5 I/ha

28. 5. 2002 Tango

Super 1.0 I/ha

Sowing: 20. 9. 2002
Herb. Stomp 330 EC

20. 9. 2002

70 kg of N on 18. 3. 2003
40 kg of N on 16. 5. 2003
16. 5. Terpal 2 I/ha

+ Duett 1.5 l/ha

12. 6. 2003 Tango

Super 1.0 I/ha

Nechanice

Forecrop — field pea

Forecrop — field pea

Forecrop — field pea

Intensity I

Sowing: 28. 9. 2000

Herb. 23. 4. 2001 StaraneE
C + MCPA Steffes 0.8 I/ha
50 kg of N on 7. 3. 2001
30 kg of N on 29. 4. 2001

Sowing: 30. 9. 2001
Herb. Glean 75 WC +
MCPA Steffes 1 1/ha +
Starane 250 EC 0.8 I/ha
8. 4. 2002

30 kg of N on 8. 3. 2002
30 kg of N on 26.4. 2002

Sowing: 30. 9. 2001
Herb. Glean 75 WC +
MCPA Steffes 1 I/ha +
Starane 250 EC 0.8 I/ha
8. 4.2002

40 kg of N on 19. 3. 2003
50 kg of N on 20. 4. 2003

Nechanice

Forecrop — field pea

Forecrop - field pea

Forecrop - field pea

Intensity 11

Sowing: 28. 9. 2000

Herb. 23. 4. 2001 StaraneE
C + MCPA Steffes 0.8 I/ha
Terpal 2 1/ha

+ Tilt 0.51

29. 4. 2001

Duett 1.5 1/ha 30. 5.

80 kg of N on 7. 3. 2001
30 kg of N on 23. 4. 2001

Sowing: 30. 9. 2001

Herb. Glean 75 WC+
MCPA Steffes 1 I/ha +
Starane 250 EC 0.8 l/ha
8. 4.2002

3.5.2002 Terpal 2 1/ha
7. 5. Duett 1.5 I/ha

23. 5. Tango Super 1 I/ha
50 kg of N on 8. 3. 2002
30 kg of N on 26. 4. 2002

Sowing: 30. 9. 2001
Herb. Glean 75 WC +
MCPA Steffes 1 I/ha +
Starane 250 ECO 8 I/ha

8. 4. 2002

5.5.2003 Terpal 2 I/ha
8. 5. 2003 Duett 1.5 I/ha
24. 5. Tango Super 1 l/ha
60 kg of N on 19. 3. 2003
50 kg of N on 20. 4. 2003

Lipa

Forecrop — red clover

Forecrop — red clover

Forecrop — red clover

Intensity 1

Sowing: 20. 9. 2000
Herbicide 27. 9. 2000
Stomp 330 5 I/ha

30 kg of N on 28. 3. 2001
30 kg of N on 23. 4. 2001

Sowing 3. 10. 2001
Herbicide 4. 10. 2001
Stomp 330 5 I/ha

30 kg of N on 2. 4. 2002
30 kg N of on 3. 5. 2002

Sowing: 23. 9. 2002
Herbicide 24. 9. 2002
Stomp 330 5 I/ha

30 kg of N on 24. 3. 2003
30 kg of N on 30. 4. 2003

Lipa

Forecrop — red clover

Forecrop — red clover

Forecrop — red clover

Intensity 11

Sowing: 20. 9. 2000
Herbicide 27. 9. 2000

Stomp 330 5 I/ha

45 kg of N on 28. 3. 2001
45 kg of N on 24. 4. 2001
4.5. Terpal 2 1 + Tilt 0.5 I/ha
28. 5. Duett 1.5 l/ha

Sowing: 3. 10. 2001
Herbicide 4. 10. 2001
Stomp 330 5 I/ha

45 kg of N on 2. 4. 2002
45 kg of N on 3. 5. 2002
3.5. Duett 1.5 I/ha

4. 5. Tango Super 1 I/ha
7. 5. Terpal 1.7 1/ha

19. 6. 2002 Nurell 0.6 1

Sowing: 23. 9. 2002
Herbicide 24. 9. 2002
Stomp 330 5 I/ha

45 kg of N on 24. 3. 2003
45 kg of N on 30. 4. 2003
7.5.2003 Duett 1.5 I/ha
+ Terpal 2.0 I/ha

22. 5. 2003 Tango Super 1 I/ha

Uhfinéves

Forecrop — red clover

Forecrop — red clover

Forecrop — red clover

Ecological system of culti-
vation

Sowing: 13. 10. 2000
Harrowing 24. 10. 2000
Harrowing 24. 3. 2001

Sowing: 8. 10. 2001
Harrowing: 16. 3. 2002
5. 4.2002

10. 5. 2002

Sowing: 3. 10. 2003
Harrowing: 31. 3. 2004
28. 4. 2004

18. 5. 2004
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Table 2. Winter rye yields of hybrid and population varieties — average for the years 2001-2003 from the testing stations Hradec nad Svitavou, Lipa

and Nechanice

Year 2001 2002 2003 2004
Varieties Intensity t/ha t/ha t/ha t/ha

I 5.85 6.92 7.93 6.90
Hybrid varieties

11 8.46 8.68 9.63 7.92
Difference 2.61 1.76 1.70 2.02

I 4.84 6.09 7.09 6.00
Population varieties

II 7.25 7.44 8.26 765
Difference 2.41 1.35 117 1.65
Difference in hybrid and I 1.01 0.83 84 0.9
population varieties I 1.21 1.24 1.37 127

(Hradec on Svitava) has even lower production potential.
There is also a possibility to assess the rye yields also by
their regions.

The rye varieties reached the highest yields in the po-
tato-growing region in hybrid varieties as well as in pop-
ulation varieties. They were higher or almost identical as
on more fertile soils — where sugar-beet and cereals are
cultivated. At the same time, in the potato-growing re-
gion a cereal — spring wheat — was a forecrop, while le-
gumes and clover were the forecrops in remaining re-

Table 3a. Winter rye yields of hybrid and population varieties (t/ha)

gions. It can be explained by relatively small difference
in production potential of soils. In Nechanice a value is
70 points and in Hradec on Svitava 67 it is points. How-
ever, this also confirms that rye is able to utilize better
less fertile soils. The yield difference between ecological
(without fertilization and pesticides) and intensive culti-
vation was increasing with the degree of intensity. The
differences were greater in hybrid varieties compared
with population varieties. When compared the yield
within the beet-growing region (Nechanice and

Hradec on Svitava Nechanice
Variety Intensity
2001 ' 2002 ‘ 2003 ’ Average 2001 ‘ 2002 ‘ 2003 ‘ Average

Hybrid varieties

I 6.98 8.14 7.41 7.51 529 5.70 8.91 6.63
Fernando

I 8.74 9.51 9.26 9.17 8.60 8.91 10.24 9.25

I 6.95 8.31 7.72 7.66 4.86 5.40 8.93 6.39
Picasso

I 8.92 8.98 9.88 9.26 8.58 8.39 11.03 9.33
- I 6.55 8.36 7.50 7.47 3.98 6.00 8.34 6.10

api
& I 8.92 9.94 9.25 9.37 7.91 8.23 10.17 8.77

| 6.82 8.27 7.54 7.54 4.71 5.70 8.72 6.37
Average of hybrid varieties

I 8.86 9.47 9.46 9.26 8.36 8.51 10.48 9.11
Difference in intensities I and II 2.04 1.20 1.92 1.72 3.65 2.81 1.76 2.74

I 0.34 0.60 0.63 0.60 0.56 0.86
Significant difference P 0.05

I 0.43 0.64 0.72 0.89 0.65 1.53
Population varieties

I 5.64 6.74 6.20 6.19 4.08 5.60 8.01 5.89
Dankowskie Nowe

I 7.98 7.93 7.94 7.95 7.21 7.27 9.72 8.06
S I 5.86 6.94 6.59 6.46 4.34 5.53 7.81 5.89

elgo
= 11 7.47 7.79 8.03 7.76 6.97 7.28 10.13 8.12

I 5.55 6.75 5.90 6.06 3.63 5.22 8.64 5.83
Albedo

11 7.66 7.57 8.25 7.84 7.05 7.28 9.82 8.05

I 5.68 6.81 6.23 6.23 4.01 5.45 8.15 5.87
Average of population varieties

11 7.70 7.76 8.08 7.85 7.24 7.44 9.19 7.95
Difference in intensities I and II 2.02 0.95 1.85 1.62 3.23 1.99 1.04 2.08

1 0.34 0.60 0.63 0.60 0.56 0.86
Significant difference

I 0.43 0.64 0.72 0.89 0.65 1.56
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Uhfinéves), the yield difference was 0.5 t/ha in intensity
I and 3.24 t/ha in intensity IL. This difference was smaller
in population varieties.

The effect of weather on the yields in different years
(Tables 4a, 4b) is usually very significant and often plays
a decisive role (Petr et al.; 1987, 1991). The highest
yields were achieved in ecological cultivation in
Uhfinéves in 2001. In this vegetation period autumn had
good temperatures and precipitation, good overwintering
and spring was characterised by good temperatures.
March was the only arid (13 mm of precipitation), but
this was compensated by humid April (79 mm), suitable
for shooting and establishment of productive spikes as it
was proved earlier (Petr et al., 1984).

Normal temperatures and precipitation in May limited
reduction of tillers and spikelets in spike. This weather
pattern brought the yields almost 7 tonnes without fertil-
ization and chemical protection of stands.

The year 20022003 was critical for the yield forma-
tion in Uhfinéves. Autumn with normal temperatures
was humid after stand establishment. Poor overwintering
was followed by very arid spring (February, March,
April), when plants were dying and had a few tillers. Un-
favourable conditions persisted even after establishment
of the basis of the spikes. Also May with normal precipi-
tation did not contribute to improvement that could not

Table 3b. Winter rye yields of hybrid and population varieties (t/ha)

cover the deficit from the previous months. Another un-
favourable course of June (drought and heat) restricted
the spike productivity and weight of caryopses what was
manifested in substandard level of the yield in this year.
The weather conditions in Nechanice had a good ef-
fect on the yields in the year 2003 and unfavourable in
the year 2001. Weather in autumn of 2000 was rather
warm and a little dry. Similarly, the first months of 2001,
January and February, were warm and dry. Not until
March the abundance of precipitation was brought.
April, too, was warmer and moister. However, May was
critical for yield formation (dry and warm) and also June
(substandard precipitation and colder). July was moister
and warmer. Peculiarity of this year was a significant
yield difference between cultivation intensities I and Il in
hybrid varieties when the yield was 3.65 tonnes and 3.23
tonnes/ha in population varieties. Abundant precipitation
in March and April resulted in washing out of nitrogen
from lower layers of soil and 80 kg of nitrogen applied
on 7 March and 30 kg of N applied on 29 April had
greater intensity had a very strong yield-forming effect,
particularly for tilling and establishing of productive
spikes, in the system IL It can also be contributed to the
effect of growth regulator (Terpal). The principle of such
high yields could be seen in both groups of varieties at
cultivation intensity II. A possibility of unfavourable

Lipa Uhfinéves EKO
Variety Intensity \
2001 ‘ 2002 2003 \ Average 2000 | 2002 ’ 2003 \ Average
Hybrid varieties
I 5.77 6.86 7.69 6.77
Fernando
11 7.12 7:72 9.32 8.38 7.40 5.76 5.55 6.23
) 1 6.31 6.88 7.62 6.93
Picasso
1I 8.36 7.83 9.31 8.50 6.88 6.11 2.82 5.26
1 6.00 6.65 7.38 6.67
Rapid
11 8.01 8.67 8.25 8.31 6.59 5.83 4.95 5.79
1 6.02 6.79 55 6.79
Average of hybrid varieties
I 8.16 8.05 8.96 8.39 6.95 5.90 4.44 5.76
Difference in intensities I and II 2.14 1.26 1.41 1.60
Population varieties
I 5.64 6.74 6.20 6.34
Dankowskie Nowe
1I 7.98 7.93 7.94 7.05 6.02 6.06 4.97 5.68
1 5.86 6.94 6.59 6.15
Selgo
I 7.47 7.79 8.03 7.37 6.23 5.39 3.71 541
1 513 5.59 6.70 5.80
Albedo
11 6.94 6.72 7.49 7.05 6.37 5.59 4.09 5:35
I 5.36 6.03 6.90 6.09
Average of population varieties
11 6.81 7.13 71.53 T:15 6.20 5.68 4.25 5.38
Difference in intensities I and II 1.45 1.10 0.63 1.06
I 0.48 0.93 0.54
Significant difference P 0.05
11 0.56 0.99 0.87
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Table 4a. Weather pattern in experimental years and sites

Testing Station Hradec on Svitava

Months L 1L 1L Iv. V. VL VIL. | VIIL. | IX. X. XI. Xll. | O
Temperatures | -3.2 | 2.1 1.5 58| 11.6 | 146 | 163 | 150 | 114 6.5 22| -12 6.5
Long-term average
Precipitation | 36 34 34 46 61 74 86 70 47 49 45 42 625
°C 199 | 142 | 11.6 6.1 1.73| 107
Year 2000
mm 402 | 33.1 | 623 | 306 | 129 | 179
°C 2.7 | -1.0 2.6 62 | 138 | 133 | 173 | 174 | 108 | 10.8 07| -53 7.0
Year 2001
mm 454 | 23.1 | 57.1 | 445 | 63.1 | 77.5 |168.8 |116.1 | 76.4 | 299 | 41.1 | 40.2 | 783
°C 22 2.6 34 69 | 154 | 1677 | 185 | 182 | 11.1 6.0 45| 42 8.1
Year 2002
mm 230 | 502 | 219 | 29.1 | 53.7 | 67.0 | 762 |112.6 | 63.8 | 657 | 409 | 52.6 | 657
e 32| =59 2.1 6.3 | 150 | 188 | 17.7 | 19.0 8.7
Year 2003
mm 36.8 | 10.0 7.6 | 31.0 {1162 | 109 | 88.8 | 17.8 319

Testing Station Lipa near Havlickav Brod
Temperatures | 2.9 | -1.4 2.7 66 | 123 | 153 | 176 | 173 | 133 8.4 26 | -0.8 7.7
Precipitation | 41 30 39 41 68 83 79 80 44 39 46 41 632

Long-term average

°C 12.1 10.6 52 0.4 7.1
Year 2000
mm 230 | 356 | 27.0 | 142 | 100
°C -24 | -0.3 3.1 65| 138 | 137 | 16.1 | 179 | 104 | 11.2 13| 45 7.2
Year 2001
mm 364 | 289 | 402 | 324 (1022 | 57.1 |113.6 | 49.0 | 39.0 6.2 | 346 | 21.0 | 559
°C -1.7 3.6 3.3 7.0 | 150 | 17.0 | 184 | 173 8.9 6.2 48 | 2.0 8.1
Year 2002
mm 248 | 426 | 272 | 224 | 290 | 582 | 43.0 |169.6 | 21.2 | 80.6 | 839 | 33.6 | 530
°C 27| =53 3.9 79 | 147 | 188 | 17.7 | 199 9.3
Year 2003
mm 38.4 32 7.0 | 13.8 | 922 | 23.6 | 63.8 | 304 272

weather elimination by intensification inputs could be
concluded from the results achieved. However, it cannot
be generalised because it is always bound to certain
weather conditions.

Weather in the year 2002-2003 was described several
times, always for different location, so some characteris-
tics of this year could be the same, but others are differ-
ent. The autumn in Nechanice was very moist, precipita-
tion in October reached 174%, in November it was 156%
and in December 118% of long-term normal. This was
not good for strengthening of plants, but rye overcome
the period of low temperatures — even below 16 °C.
Temperatures in January fell below —20 °C and precipita-
tion was abnormal. Further months (February, March,
April) were dry, however had still a great number of ex-
tremely cold days and minimal temperatures below
—10° C to —12 °C. Damage to plants caused by frost was
not very high and warm and moist May contributed to
reached average yields (150% of normal of precipita-
tion). Good weather continued in June and July. Abnor-
mal yields were obtained at higher intensity, where
higher nitrogen rates and protection against leaf diseases
were applied. The yield consisted mainly in the spike
productivity (number of caryopses and their weight).

Autumn of 2001 in Hradec nad Svitavou was from
summer moist, with normal temperatures. December —
very cold, with frosts =17 °C to —19 °C. Spring months
of 2002 had normal temperatures and were slightly warm
and dry (except February). April, May and June were
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rather good for stand productivity (number of spikes) as
well as for spike productivity (number and weight of
caryopses). This affected significantly relatively high
yield level reached in this year, particularly in hybrid va-
rieties.

The highest yields were achieved in the experimental
year 2002-2003 in Hradec on Svitava. This year was
special by its pattern and in particular by bad
overwintering of winter wheat, rape, barley and triticale.
However, average to abnormal rye yields were recorded.
Autumn was moist with normal precipitation like in
some other sites, but was characterised by very early
start of frost in October (10 freezing days), in November
(17 freezing days) and mainly in December (29 freezing
days), where minimal temperatures fell below —17 °C.
Temperatures in January were normal, February was
characterized by frosts with minimum temperatures be-
low —19 °C. March and April were warmer and relatively
dry. May that was rich in precipitation (190% of
long-term average) had a great influence on a good yield.
In further months the weather did not affect unfavour-
ably established yield components (number of grains and
weight of caryopses).

The year 2002-2003 belonged to most yielding also
in the cereal-growing region, as it could be seen from ex-
periments carried out in Lipa near Havlickiiv Brod. The
pattern of autumn was different than in majority of the
territory, very moist October and November. Frosts in
December below —14 °C, temperatures were similar in
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Table 4b. Weather pattern in experimental years and sites

Testing Station Uhfinéves
Months L 1. 1L Iv. Vv VL VIL. | VIIL. | IX. X. XI. XIL (oD}
Temperatures | —2.1 | —0.8 34 82| 134 | 163 | 182 | 17.5 | 14.0 8.6 32| =05 8.3
Long-term average
Precipitation | 28 27 31 46 65 74 74 72 49 41 34 34 575
°«© 199 | 142 | 11.6 6.1 1.73| 10.7
Year 2000
mm 40.2 | 33.1 | 623 | 30.6 | 129 | 179
°C -0.4 24 5L2 85| 156 | 155 | 189 | 19.5 | 124 | 125 29| -1.36 9.4
Year 2001
mm 254 | 309 | 13.0 | 71.6 | 673 | 71.9 | 97.5 | 71.5 | 750 | 224 | 41.2 | 49.2 | 637
°C 0.8 5.0 5.5 91| 165 | 186 | 19.5 | 198 | 132 8.4 52| -1.37| 10.0
Year 2002
mm 19.6 | 56.1 | 31.7 | 26,5 | 50.1 [132.7 |113.9 |226.5 | 73.7 | 59.2 | 82.7 | 50.4 | 923
°C -0.6 | 2.7 54 9.0 | 165 | 209 | 20.0 9.7
Year 2003
mm 294 5.3 79| 220 | 72.8 | 309 | 76.0 244
Testing Station Nechanice
Temperatures | —2.3 | —1.2 3.0 7.8 | 133 ] 163 | 18.0 | 17.2 | 133 8.1 34| =03 8.1
Long-term average .
Precipitation | 38 35 36 39 65 69 80 72 45 49 40 48 616
°C 13.8 | 123 6.6 1:5 8.5
Year 2000
mm 313 | 345 | 383 | 199 | 124
°C 0.5 0.8 4.1 82| 156 | 152 | 19.1 | 195 | 122 | 124 2.1 | 3.0 8.8
Year 2001
mm 299 | 238 | 62.1 | 59.6 | 392 | 54.8 |116.8 |101.1 |108.0 | 24.0 | 66.8 | 51.6 | 738
°C -1.0 4.2 5.3 86 | 176 | 188 | 194 | 204 | 132 7.8 56 | 2.9 9.7
Year 2002
mm 319 | 78.1 | 203 | 356 | 259 | 435 | 643 [199.7 | 382 | 854 | 62.5 | 56.5 | 618
¢ -1.6 | 3.6 4.4 84 | 163 | 20.8 | 19.7 9.2
Year 2003
mm 483 | 159 | 124 | 21.7 | 97.3 | 343 | 582 288

January 2003. However, February was very cold and dry,
minimal temperatures were below —18 °C. Following
months were warmer but dry. May that was characterised
by abundance of precipitation contributed again to
a good yield that made a contribution to the spike pro-
ductivity that was subsequently only a little reduced, by
its good weather resembling to June and July. Support of
fertilization and protection used in intensity of cultiva-
tion II should be added to it.

Winter conditions of the year 2002-2003 are consid-
ered the most critical for overwintering what was some-
where manifested by a great damage to some wheat vari-
eties when 21% of the total sown area was ploughed in
(2003) in the Czech Republic, 29% of winter barley,
7.5% of triticale and 29% of winter rape. In rye where
only 3% of the sown area was ploughed in, high resis-
tance to frost and winter conditions was proved, so the
yields, too, were average. Warmer and rainy May and
further weather in June and July contributed to a good
yield. The yield was formed prevailingly by spike pro-
ductivity — the number of caryopses and their weight
what was reported earlier — Capouchova et al. (1998).
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PETR, J. (Ceskd zemé&délska univerzita, Fakulta agrobiologie, potravinovych a pfirodnich zdrojd, Praha, Ceska
republika):

Vynosovy potencial Zita, odrid hybridd a populace, v ekologickém a intenzivnim péstovani.

Scientia Agric. Bohem., 36, 2005: 41-48.

V tfiletych pokusech jsme sledovali vynos ozimého Zita, odrad hybridd a populace na Ctyfech lokalitach a na dvou
drovnich intenzity p&stovani a v ekologickém zem&d&lstvi. Prvni trovefi intenzity méla mofené osivo, herbicid
a zékladni hnojeni dusikem, ve druhé intenzit& bylo vedle mofeného osiva a herbicidu pouZito vyssi hnojeni dusikem
a byl aplikovén fungicid, insekticid a regulator rastu. Ekologicky zpiisob byl veden v certifikovanych podminkach
podle vyhlasky MZe CR &. 242/2000 Sb. a mezindrodnich predpisi IFOAM.

Potvrdila se vy§§i vynosnost ozimého Zita odrid hybrida oproti odriddm populace ve sledovanych péstitelskych
oblastech a také v ekologickém zemé&dé&lstvi.

Vy$§i intenzita péstovéni pfinesla zvySeni vynosti u obou skupin odrid, ale odridy hybridd mély pfi ni vyssi
piirtistek vynost nez odridy populace. Odrady hybridd vice reagovaly na zvySenou intenzitu.

V ekologickém zem&d&lstvi byly také vynosng&jsi odriady hybriddi, ale vynosové rozdily mezi odradami hybridd
a populace byly men3f neZ v intenzivnich podminkach. Rozdily mezi odridami v obou skupinédch nebyly statisticky
prukazné.

Zito (odrady hybridd i populace) se ukazalo jako vhodna obilnina pro ekologické zeméd€lstvi. U odrid hybridi by
se viak musela zdkladni smé& komponentl péstovat také v ekologickych podminkéch.

Mezi odriidami hybridii nebyly u L. a IL. intenzity p&stovéni vynosové rozdily statisticky prikazné. Mezi odriidami
populace pii niZsi intenzit€ byla vynosn&jsi odrida Dankowskie Nowe, v n€kterych letech i Selgo.

Pfi hodnoceni vynosii v jednotliviich vyrobnich oblastech se potvrdilo, Ze Zito lépe vyuZiva méné trodnych
podminek.

Pocasi v jednotlivych letech i lokalitdich m&lo rozhodujici vliv na trovefi vynosi. Podrobna analyza ukdazala, Ze
rozhodujici vliv m&l priib&h pocasi v dubnu a v kvétnu, kdy v letech s dostatkem srazek a spiSe chladnéj§im pocasim
byly nejvyssi vynosy. Za takovych podminek se zaloZi v&si pocet silnych, vétsinou plodnych odnoZi a také vyssi
potencidlni produktivita klasu.V dubnu se formuje pocet klaski a kvitkd, a tim i potencidlni pocet zrn v klasu.

U hybridnich odrd je vynos tvofen pfevazné produktivitou klasu. Jeho produktivita je dana také veétsi listovou
plochou pfipadajici na jeden zaloZeny kvitek (Capouchova et al, 1998).

Do obdobi pokusu zasihla mimofadn& nepfizniva zima 2002-2003. Potvrdila se vysoka mrazuvzdornost Zita
a obecna odolnost zimnim podminkam, a to u obou skupin odrid.

Podasi zasahlo i do vyZivy dusikem. To se projevilo v roce 20002001, kdy vlivem velkych srazek se vyplavil
dusik. Vy33i regeneraéni ddvka v II. intenzit& p&stovani pomohla tento deficit pfekonat, coz ptineslo velmi vysoky
vynosovy piirastek.

7ito; vynosy odrid hybridd a populace; ekologické a intenzivni péstovani
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