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The results of polyfactorial field trials obtained in the years 1991-2001 were analysed from the point of view of the influence of
different weather conditions, forecrops (lucerne, spring barley and leguminous — lucerne + peas) and cultivation intensity (ES —
ecological system according to IFOAM standards, ACS — straw incorporation + NPK and CS — farm yard manure + NPK) on
the yield of winter wheat and its yield components (number of spikes per area, number of grains in spike and thousand kernel
weight — TKW). The trials were situated in the water protected area at Borovce near PieStany in the maize production zone of
the Danubian Lowland (Slovak Republic) with two six-field crop rotations on the haplic chernozem. The eco-stable variety of
winter wheat (Viginta) was used. The yield variability of winter wheat following lucerne and spring barley was affected by weather
conditions and cultivation intensity in the years 1991, 1995-2001. The number of spikes variability was affected by weather.
TKW variability was effected by weather and forecrop and finally, the number of grains in spike only by weather. Taking into
consideration the grain yield, TKW and the number of grains in spike, the effect of a forecrop was modified by the weather
conditions (significant interaction weather x crop). The weather conditions modified the influence of cultivation intensity on the
number of spikes per square meter (significant interaction weather x cultivation intensity). The share of influence of the evaluated
factors in the following sequence: the grain yield — number of spikes per square meter — TKW and the number of grains in spike
represented 9.53% — 2.59% — 0.67% and 3.45% by taking into consideration the cultivation intensity; 70.16% — 96.4% — 98.32%
and 91.85% when taking into consideration the weather or 0.56% — 0.64% — 0.88% and 3.72% when considering a forecrop.
According to 11 years’ average values, the yields of the winter wheat following leguminous forecrops depended more on weather

conditions (significantly), than on cultivation intensity (insignificantly).

winter wheat; cultivation intensity, forecrops; grain yield; yield components; IFOAM

INTRODUCTION

Over the last years, the fast growing market for eco-
logical cropping of cereals has created a favourable situ-
ation for specialised ecological arable farming systems
which are mostly represented in East European countries
(Slovak Republic, Czech Republic, Hungary). These sys-
tems are based on the restriction of inputs, low fix costs
and extensive crop production. The using of farmyard
manure (FYM) from conventional livestock or industrial
compost, will possibly lead to further intensification
(Baars, 1998; Olessen et al.,, 1998). At the same
time these systems caused certain technological prob-
lems, such as nitrogen and weed management (David,
1998), which affect economic viability of system
(Lampkin, 1996).

Bujnovsky etal. (1998) reported, that the conven-
tional system fertilisation (fertilisers + FYM) secured
better conditions for yield formation than the ecological
one. Accordingto Von Fragstein etal. (1998) sus-
tainable N-management has to be built up with a suitable
rotation system in order to combine soil fertility building

components with sufficient release of nutrients, to link
nutrient provision with the integration of leguminous
crops. Molndr (1999) and Kova¢ et al. (2003) re-
ported, that ecological system frequently made use of
fixed rotations that included a significant portion of an-
nual and perennial leguminous whose role is to improve
the nitrogen status of the soil and substitute commercial
nitrogen fertilisers. It is necessary to expect the higher
output of N from the soil in the ecological systems to
compare with conventional one. Therefore it is necessary
to compensate it by the leguminous forecrop and organic
manuring (Kubicovd, FoldeSova, 1997). Ac-
cording to Karabinovd and Andragc¢ik (1987)
the application of fertilisers with comparison to the con-
trol (without fertilisers) had a positive influence on the
number of grains in spikes (by 15.8%) and the number
of grains per square meter (17.9%).

The investigation of the problems of ecological sys-
tems, the specific methodological aspects need to be con-
sidered, too. To quantify the various aspects of ecologi-
cal system, the comparison methods have to be used with
corresponding conventional system. The aim of this
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work was to investigate and to analyse the influence of
forecrops, cultivation intensity and weather condition on
the winter wheat yield and its yield components.

MATERIAL AND METHODS

The research project was carried out in the maize
growing areas, in the polyfactorial field trial at Borovce,
the PieStany district, during the years 1991-2001. This

distance of 0.125 m, sowing time Ist October (with
smaller fluctuation).

The experiment was divided into two stages. During
the first stage of the research (the years 1991-1997)
crops were rotated in 3 fields. During the second one
(1998-2001) the crops were rotated in 6 fields. We fol-
lowed the level of grain yield and its structure (the num-
ber of spikes per square meter, number of grains in spike
and the weight of thousand grains (TKW = thousand
kernel weight). The strictly statistic evaluation by the

Table 1. Rate of nitrogen fertilisation according cultivation intensity, forecrops and research periods 1991-1997, 1998-2001 (kg.ha’l)

| Forecropg -
| Cultivation .‘ The first research period 1991-1997
intensity spring / barley phase / fertilisation dose| lucerne / phase / fertiljsq}ion dose peas / phase / fertilisation dose
*VDC 21 DC 31 DC 43 DC 21 DC 31 DC 43 bCc21 | DC31 DC 43
ES FYM - - - - - - - -
ACS \ 20 + straw 30 - 25 30 - straw 30 -
CS | 30 30 = 30 35 = 20 30 —
Cultivation | The second research period 1998—200_1 - - 7
intensity DC 21 DC 31 DC 43 DC 21 DC 31 DC43 | DC21 DC 31 DC43
ES FYM — - - — - - o -
ACS 30 + straw 30 20 30 30 20 30 + straw 30 20
CS 30 30 20 30 | 30 20 30 30 20 [

EC — ecological system, ACS — arable conventional system, CS — conventional system, FYM — farm yard manure

locality is characterised by fairly good fertility of Haplic
chernozem, by long-term average annual rainfall
625 mm and by average annual temperature 8.9 °C. The
winter wheat was growing in the two six-field crop ro-
tations. Biological crop rotation was represented by lu-
cerne — lucerne — winter wheat — sugar beet + FYM —
spring barley — maize + FYM. Cash crop rotation was
represented by winter wheat + FYM — spring barley —
peas — winter wheat — maize + FYM - spring barley).

Treatments of cultivation intensity were as follows:
ecological system (ES) — farmyard manuring (40 tha ™!,
two times in rotation), cultivation was carried out accord-
ing to the Standards of SR for ecological agriculture and
the principles of the international organisation IFOAM
(International Federation of Organic Agriculture Move-
ments).

Arable conventional system (ACS) — without live-
stock production, straw incorporation + NPK and chemi-
cal pest management.

Conventional system (CS) — farmyard manuring
(40 tha! two times in rotation) + NPK and chemical
pest management.

All the treatments were treated once a 6 years with
ground limestone in a dose of 3 tonne per ha. Average
application rate of nitrogen in the first stage was 60 kg
N.ha™! and in the second one 80 kg N.ha! (Table 1).

We used the eco-stable variety Viginta, at sowing rate
of 450 emerge rate of grains per square meter, at row
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analysis of the variance without replication was used to
sum up the results of the grain yield and its structure.

RESULTS

The average annual temperature ranged between
8 and 10 °C (Table 2). The average annual precipitation
varied from 414 mm (1991) to 650 mm (1994) with
approximately 440 mm during vegetation period. During
experimental periods (1991-2001) higher yield than
8 tha™! was obtained in the years 1994 and 1996 with
May rainfall 81.2 mm or 103.1 mm, respectively. Lower
yield than 6 t.ha™! was obtained in the years 1992, 1998
with precipitation during May from 19.1 mm to
25.4 mm.

The average number of spikes per square meter fol-
lowing lucerne and spring barley varied from 348 (1991)
to 713 spikes per square meter (2001) within the period
for 1991, 1995-2001 (Table 3). The cultivation intensity
did not affect the variability of the number of spikes per
square meter significantly. The differences among the
years were statistically significant (Table 7). The vari-
ability of the spikes number per square meter was also
affected by interaction: cultivation intensity x year.

Depending on a forecrop lucerne and spring barley
the number of grains in spike after lucerne varied from
26.1 (1997) up to 36.7 (2001), after spring barley from
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Table 2. Weather pattern in experimental years 1991-2001 (Borovce near Piestany)

1990- | 1991- | 1992- | 1993- | 1994- | 1995- ] 1996— | 1997- 7 1998— | 1999- | 2000- ]

Year/Month 1991 1992 1993 1994 1995 | 1996 ‘ 1997 ‘ 1998 1999 | 2000 2001 LTA

L ) ~_Average temperature (°C)
VIIL 20.13 | 1929 23.39 } 18.73 19.91 19.29 19.25 21.49 20.1 18.85 20.58 | 18.6
IX. 12.32 ‘ 16.14 14.43 13.85 15.46 13.49 11.83 14.96 15.27 18.65 13.63 ‘ 14.8
X. 9.12‘ 7.81 7.93 10.44 7.63 11.25 10.18 7.56 10.81 9.85 11.95 95 |
XI. 4.50 4.0 34° 0.86 5.08 2.03 7.08 5.24 1.56 263 | 698 4.2
XII. -1.8 -3.4 -1.0 0.41 0.37 -0.74 -2.93 1.77 -2.66 -1.85 0.27 -1.8
L -1.09 -0.9 -1.73 1.65 -3.02 -2.94 -3.11 1.43 -1.21 -3.59 -1.25 -2.0
1I. —4.27 | 1:5 -3.66 | -0.09 3.46 —4.1 -3.11 3.63 -0.45 | 1.49 0.43 -2.0
III. 5.87 ‘ 4.17 1.88 572 | 295 1.57 4.3 353 | 6.36 | 3.98 473 | 43
IV. 8.13 8.97 9.75 8.86 | 9.66 10.46 6.36 12.02 11.78 ‘ 12.81 7.,72 9.5
V. 10.76 14.85 17..5 13.73 14.19 15.9 15.45 15.24 15.58 15.79 15.43 14.7
VI 16.6 18.48 17.03 17.2 17.62 18.65 18.23 19.48 18.43 ‘ 18.13 15.38 17.5
VIL 20.23 20.39 17.22 22.52 2343 18.31 19.04 20.68 21.23 } 16.88 19.21 19.5
Average 8.38 929 | 881 9.49 9:73 8.60 8.55 10.59 9.70 9.59 8.9 8.9

[ Year/Mont}{ S Sum of precipitation (mm) 7 B I;TA

:7\7117147"”77 W 12.4 12.4 10.7 7 54.2 85.7 53.8 65.3 8.1 22.1 ‘ 36.3 ‘ 20.8 63

| IX. 73.4 21.2 39.3 34.8 95.1 79.8 73.1 130.0 1674 | 36.6 | 429 51
X. 53.7 11.6 65.6 78.0 88.9 2.9 36.6 12.1 140.0 20.1 26.9 53
XI. I 63.1 101.4 334 354 23.9 20.3 13.0 90.8 254 39.2 82.4 59
XII. 42.0 64.7 66.7 57.5 51.6 29.4 12.2 27.5 20.8 46.8 55i2 47
L 5.20 11.1 30.4 47.5 47.4 41.0 20.7 12.1 12.4 340 | 132 40
1L 10.5 17.6 18.8 9.3 31.0 21.2 27.6 0.7 36.4 29.5 19.1 35
111 16.4 73.9 10.2 14.4 51.6 17.7 12.9 14.3 20.4 79.0 67.0 39

| IV. 16.7 17.7 149 | 93.0 45.9 61.9 24.6 35.0 48.3 9.7 31.8 45

| V. 66.1 25.4 266 | 812 59.7 103.1 36.2 19.1 27.4 35.9 30.1 60
VL 514 103.4 532 | 314 91.4 50.1 42.5 46.1 118.4 39.1 43.0 67
VIL 36.5 514 | 626 | 281 | 84 | 264 | 1333 | 385 87.0 69.1 118.5 66
Total - 447.4 511.8 | 4324 ‘ 564.8 680.6 ’ 507.6 | 498 | 4343 726 4753 | 550.§ 625

LTA = long term average

26.4 (1997) up to 40.4 (2000), respectively (Table 4).
The variability of the number of grains in the spike was
significantly affected by the years and by interaction
years x forecrop (Table 7).

The average TKW depending on forecrops amounted
43.8 g following lucerne and 44.6 g after spring barley
(Table 5). When we compared the TKW following lu-
cerne and spring barley we found out that the variability
of TKW was significantly affected by weather conditions
(within years), forecrop and by the interaction of weather
x forecrop (Table 7).

The agronomic and economic aim of the wheat grow-
ing is the stability and the quality of production. The
average yield of wheat after lucerne was 6.85 t ha-1 and
following spring barley 6.98 tha™' (Table 6). From the
point of view of the cultivation intensity (in a sequence
EC, ACS, CS), the yield of winter wheat following lu-
cerne represented 6.97-6.54 and 7.05 tha™! and 7.07-
6.61 and 7.25 tha! following barley. The substitution
of the manuring with FYM by crop residues (ACS) in
the crop rotation decreased the wheat yields in both crop
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rotations (insignificantly). The comparison of two fore-
crops lucerne and spring barley showed, that the variabil-
ity of grain yield was significantly affected by the
weather conditions, the cultivation intensity, and by the
interaction of weather x forecrop (Table 7). Hardly any
influence of cultivation intensity after leguminous fore-
crops on TKW have been noted (Table 8). The yields of
the winter wheat and number of spikes per square meter
following leguminous forecrops depended more on
weather condition (significantly) than on cultivation in-
tensity (insignificantly) (Table 9). The significant rela-
tion between grain yield and sum of January—May rain-
fall; TKW and sum of January—May rainfall have been
noted (Table 10). The influence share of experimental
factors in a sequence the grain yield, number of spikes
per square meter, TKV and the number of grains in spike
represented 9.53% — 2.59% — 0.67% and 3.45% taking
into consideration the cultivation intensity; 70.16% -
96.4% — 98.32% and 91.85% taking into consideration
the weather conditions or 0.56% — 0.64% — 0.88% and
3.72% when considering a forecrop (Table 7).
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Table 3. The number of winter wheat spikes per square meter after Lucerne and spring barley forecrops and different cultivation intensity in the
years 1991, 1995-2001

Cultivation ) Forecrop/Number of spikes per area - 7!
intensity ‘ Lucerne/years (B) 7 Average %
(A) 1991 1995 1996 1997 1998 - 1999 ‘ 2000 2001
ES 374 648 630 684 453 315 642 725 558 100,0
1 ACS 252 742 616 651 | 451 421 | 552 655 542 97.1
% €S 439 | 588 629 539 376 516 | 612 799 | 569 102.0
| x 355 | 659 625 624 426 ; 437 ‘ 602 726 557
| Cultivation intensity (P < 0.05, P <0.01) NS (insjgnificant) B
| LSD for the years (P < 0.05 - 233, P < 0.01 - 292) |
? 7 Spring barley/yéars } 7 o
ES 353 604 614 608 531 300 533 721 533 | 100.0
ACS 262 537 | 594 672 493 391 539 561 506 94.9
CS 413 613 571 645 500 407 624 819 574 107.7
x 342 584 593 641 508 386 565 700 537 -
LSD for cultivation intensity (P < 0.05, P < 0.01) NS
LSD for the years (P < 0.05 — 164, P < 0.01 — 206) )
) 7Average of lucerne and spring barley "
7ES 363 626 622 | 646 492 307 587 723 | 545 100.0
ACS 257 639 605 | 661 472 406 545 608 524 ‘ 96.1
CS 426 600 | 600 592 438 491 618 809 571 104.8
x 348 622 609 633 467 401 583 713 541
LSD for the years (P < 0.05 - 103, P < 0.01 - 129) ) ) |
LSD for interaction A x B (P < 0.05 — 223, P < 0.01 — 273) ‘

Table 4. The number of winter wheat grains in a spike after lucerne and spring barley forecrops and different cultivation intensity in the years
1991, 1995-2001

i Ciiltivatioh ) Forecrop/Number of grains in spikes
intensity Lucerne Average %o
e 1991 1995 1996 1997 1998 1999 ] 2000 2001
ES 333 30.7 28.7 321 | 333 33.9 37.2 37.3 333 100.6
ACS 33 28.9 36.3 21.6 355 28.5 343 34.8 | 31.6 94.9
Cs 355 29.6 342 24.6 37.7 29.3 36.9 38.0 33.2 99.7
x 339 29.6 33.0 i 26.1 36.5 30.5 36.1 36.7 32.7

LSD for the years (P < 0.05 — 8.34, P < 0.01 — 10.46)

Spring barley
T

7ES | 323 28.0 28.9 36.7 33.8 40.7 \ 40.7 38.6 34.9 100.0
ACS | 30.6 31.0 324 27.0 323 ‘ 38.0 38.7 365 | 333 95.4
CS 33.1 27.0 35.7 257 32.5 40.1 41.8 39:3 344 98.6
x 32.0 28.6 35.6 26.4 32.8 39.6 40.4 38.1 342

LSD for the years (P < 0.05 — 4.69, P < 0.01 — 5.89)

‘ Average of lucerne and spring barley
I . [ - |

ES [ 328 ‘ 29,3 33.8 294 | 335 | 37:8. | 389 7377.9 34.1 100.0
ACS 31.8 29.8 343 24.3 33.9 ; 332 36.5 35.6 32.4 95.0
CS 343 28.3 34.9 25.1 35.1 34.7 393 38.6 33.8 99.1
x 32.9 29.1 | 343 26.2 34.1 35.0 38.2 37.4 334

LSD for the years (P < 0.05 — 5.48, P < 0.01 — 6.87)
LSD for interaction years x forecrop (P < 0.05 — 8.99, P < 0.01 — 11.0)
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Table 5. TKW after lucerne and spring barley forecrops and cultivation intensity in the years 1991, 1995-2001 (g)

Cultivation | Forecrop lucerne W
: ; I - — — Average %
MItEns1Ly 1991 1995 1996 1997 1998 1999 200 2001

ES 356 47.1 45.8 43.8 46.4 49.6 40.6 46.3 44.4 100.0
ACS 342 47.6 37.3 45.6 44.8 51.0 40.1 459 43.3 97.5

Cs 340 47.2 37.7 455 46.0 50.8 425 46.1 437 98.4

x 346 413 ‘ 402 449 457 50.4 41.0 46.1 \ 43.8

LSD for the years (P < 0.05 — 2.49, P < 0.01 - 3.29)

Forecrop spring barley

ES 3;.; T 4778 47.1 45.1 45.9 48.3 43.5 4'-li4 44.9 100.0
ACS 345 48.9 45.3 43.9 45.5 49.7 44.0 49.4 45.1 100.4
CS 32.8 46.6 43.7 44.7 45.6 48.6 41.9 46.9 43.8 97.6
X 339 | 417 453 44.6 45.6 48.8 43.1 479 | 446

LSD for cultivation intensity (P < 0.05 — 1.12, P < 0.01 — 1.49)
LSD for the years (P < 0.05 — 2.48, P < 0.01 - 3.11)

Following lucerneraind spring barley forecrop i
ES 35.1 47.5 465 | 445 46.2 49.0 425 ‘ 46.9 44.77 100.0
ACS 344 48.3 41.3 | 44.8 45.1 50.4 42.1 47.7 44.2 99.0
cs 334 46.9 40.7 45.1 45.8 49.7 42.2 46.5 43.2 96.7
X 343 47.5 42.8 44.8 45.7 49.7 42.1 470 442

LSD for the years (P < 0.05 — 2.30, P < 0.01 — 2.89)
LSD for forecrops (P < 0.05 — 0.70, P < 0.01 — 0.97)
LSD for interaction years x forecrop (P < 0.05 — 3.78, P < 0.01 — 4.66)

Table 6. The yield of winter wheat after lucerne and spring barley forecrops and different cultivation intensity in the years 1991, 1995-2001

(tha™h
Cultivation | Forecrop lucerne “ Aveage : %
intensity 1991 1995 1996 1997 1998 1999 200 2001
ES 6.56 7.12 8.42 7.14 5.52 7.57 6.96 6.48 6.97 100.0
ACS 6.45 7.11 8.02 5.07 5.90 7.01 5.73 7.07 6.54 93.8 |
CS 7.41 7.42 8.65 5.92 5.15 7.76 6.99 7.17 7.05 101.2
x B 6.80 \ 7.21 8.36 6.04 5.52 744 6.56 6.90 6.85
LSD for the years (P < 0.05 — 1.47, P < 0.01 — 1.85)

| - Forecrop spring barley )
ES 7.16 6.86 7.93 7.63 6.12 6.46 7.44 6.99 7.07 100.0
ACS 7.18 6.20 8.03 7.33 5.69 5.54 5.79 7.16 6.61 93.5
CS 6.63 7.04 9.21 7.74 6.05 6.59 7.89 6.86 7.25 102.5
x 6.99 6.70 8.39 7.56 5.95 6.19 7.04 7.00 6.98
LSD for variants (P < 0.05 — 0.62, P < 0.01 — 0.82)
LSD for the years (P < 0.05 — 1.38, P < 0.01 — 1.73) ]
Following lucerne and spring barley forecr(;pé 7 7

ES 6.86 6.99 8.17 7.38 5.82 7.01 7.20 6.73 7.02 100.00
ACS 6.81 6.65 8.02 6.20 5.79 6.27 5.76 7.11 6.58 93.7
CS 7.02 7.23 8.93 6.83 5.60 7.17 7.44 7.01 7.15 101.85
x 6.89 6.95 f 8.37 6.80 573 6.82 6.80 6.95 6.92

7757]3 for intensity cultivation (P < 0.05 — 0.40, P < 0.01 — 0.52)

| LSD for the years (P < 0.05 - 0.88, P < 0.01 — 1.10) ) ]
LSD for interaction years x forecrops (P < 0.05 — 1.44, P < 0.01 — 1.78) T

16

SCIENTIA AGRICULTURAE BOHEMICA, 35, 2004 (1): 12-20



Table 7. Variance analysis of winter wheat grain yield and its yield components following lucerne and barley

Sum of squares | Statistically significant by
Cultivation intensity (A) 2.90 18.15 6.34 25.44 2 ++ - - -
Year (B) 21.35 675.85 938.10 677.4 7 + + + + ++ ++
Forecrops (C) 0.17 4.49 8.41 27.45 1 - - + -
11 AxB 4.6 101.36 43.12 53.20 14 - + - -
H AxC 0.03 3.56 6.29 0.69 2 - - - -
BxC 6.75 26.66 4.69 153.0 7 ++ - ++ +
Residuals 6.01 2.58 1.28 7.24 | 14 ‘ - ‘ - - -

d.f. — degree of freedom

Table 8. The winter wheat yield, number of spikes for area and TKW after leguminous and different cultivation intensity in the years 1991-2001

U ] Grain yield / t ha™! |
Cultivation intensity | 1991 \ 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998 | 1999 | 2000 \ 2000 | ¥ %
L | H H H L L L | H | H H | H
ES 6.56 5.66 6.45 7.92 7.12 8.42 7.14 5.56 6.71 7.99 658 691 100.0
ACS 6.45 6.00 6.72 7.92 7.1l 8.02 5.07 5.89 7.39 6.18 652 666 96.4
CS 7.41 5.46 7.10 8.26 7.42 8.65 5.92 5.44 8.01 7.13 682 705 102.0 |
x - 6.80 571 ‘ 6.76 8.03 721 | 8.36 6.04 | 5.63 ‘ 7.37 7.10 664 687
2 LSD for the years (Pf 0.05 - 1.50, P < 0.01 — 1.81) ) |
» "Cultivalion intensity Number of spikes per square meter |
ES 374 378 | 577 617 ! 648 | 630 684 486 314 ‘1 613 669 544 1000
ACS 252 364 627 607 742 616 651 407 399 625 787 533 98.0
Cs 439 323 501 352 588 629 539 416 | 316 666 746 528 971
x 355 355 ’ 568 625 | 661 | 625 625 436 ‘ 343 | 633 734 541,
LSD for the year; (P <0.05-171, P <0.01 —207) N
Treatment TKW (g) [
ES 35.6 46.7 | 38.8 ‘ 46.8 ‘ 47.1 { 45.8 43.8 47.7 | 49.1 ‘ 42.8 46.0 44.4 | 100.0 |
ACS 342 46.8 40.6 50.1 47.6 37.3 45.6 47.3 49.8 43.8 47.0 44.5 | 100.2
CS 34.0 47.9 40.1 50.8 47.2 37.7 455 45.8 ‘ 51.0 43.2 46.3 445 | 100.2
x ) 34.6 47.1 | 398 49.2 473 40.2 ‘ 449 ‘ 46.9 | 49.9 43.2 ‘ 46.1 445
LSD for the years (P < 0.05 - 5.43, P < 0.01 — 6.58)

L — lucerne forecrop, H — peas forecrop, EC — ecological system, ACS — arable conventional system, CS — conventional system

DISCUSSION

One of the most important cash crop in the SR is
winter wheat. The stand establishment of winter wheat
plays a crucial role in the whole agronomic system.
Stand density is regulated by agronomical practices (such
as date of drilling, rate of sowing and rate of nitrogen).
It depends mainly on weather conditions. On average
363 plants per square meter grew up after lucerne and
spring barley — it represents 80.6% of emergence rate
during our 8 years’ experiment. Following the legumi-
nous as a forecrop, approximately 365 plants per square
meter grew up — it represents 81.1% of emergence rate
during 11 years of experiment. The emergence rate
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ranged from 56.2% (in 1999) to 91.7% (in 2000). The
variability of emergence rate was affected by the
weather.

The stand density is significant for the beginning of
qualitative yield components. If stands are over regular
density because of rate of sowing or higher rate of nitro-
gen, the number of grains in spikes is reduced (Petr,
1983).

The stand density of wheat is also regulated by auto
regulation ability. The key component of wheat yield is
usually the number of spikes per area. The scientific
knowledge and the practice confirms, that the yield of
cereals increases with the number of spikes per area and
depends mainly on the stand density and external envi-
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Table 9. Variance of analysis of winter wheat grain yields and its yield components following leguminous in the years 1991-2001

Sum of squares Statistically significant at
Cultivation intensity 0.88 3.352 3.81 0.018 2 = - - -
Year 22.94 60.464 644.9 606.8 10 ++ ++ ++ ++
Residual | 025 3.370 3.39 8.33 20 = | - - - B

Table 10. Relation between yield of winter wheat, yield components
after leguminous forecrops and rainfall during January—May, in the
years 1991-2001

Y - X r
Grain yield | sainful (L-V.) 0.775*
Number of spikes per m2 rainfall (I.-V.) 0.524
TKW rainfall (L.-XII.) 0.633+

LSD P < 0.05 - 0.602, P < 0.01 — 0.734

ronmental conditions (nutrition and weather conditions).
It is also supported by the results of our experiment when
the variability of the number of spike per area was sig-
nificantly affected by years (high significance) and also
by the interaction the cultivation intensity x years (sig-
nificantly).

Our knowledge partially corresponding with conclu-
sions of Karabinova and Andrasc¢ik (1987)
who stated, that nitrogen fertilisation had a positive in-
fluence on increasing number of spikes per area from
14.41% up to 15.86% when compared to the control
treatment (without fertilisation). Our results are also
compatible with findings of Petr et al. (1998, in:
Faméra et al.,, 2001) who stated, that N fertilisation
caused marked changes in the structure of wheat stands
— higher number of spikes per area unit and higher pro-
ductivity of spike.

The important knowledge for the systems of winter
wheat growing are particular yield components that are
interrelated and also how the effect of change of one of
them affects the production and accumulation potential
of growing. The yield stability of wheat depends on the
compensation ability of plants. There are genotype dif-
ferences in the general compensation ability for certain
organs. According to Blaha et al. (2003), abiotic stress
factors affect significantly yielding traits, root traits and
seed traits. Sensitivity of winter wheat cultivars to abiotic
stressess is a very important trait in plant production.

The farm yield is given by the function of number of
grains per area (the number of spikes per square meter x
the number of grain per spike) and weight of TKV. They
represent the wheat accumulation potential. Karab{-
nova and Andrasc¢ik (1987) ascertained the statis-
tically highly significant influence of fertilisers on grain
yield within the range of 17.9 to 19.3 with the yield
realised in particular through the number of grains per
square meter. The relation between the sources and sink
of assimilates in the period of wheat flowering till its
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maturity affect the grain weight. In conditions of our
experiment it was approximately from the last decade of
May to the end of June or starting the first decade of
July. According to K4brt (1979) environmental con-
ditions exerted their influence on the total yield as well
as on the stalk height, heading term and grain size. Tem-
perature and precipitation are responsible for about 50%
of the variability of the yield in separate years.

Kdbrt (1977) underlined importance of sum of daily
temperatures for the growing of winter wheat. According
this the sum of the average positive daily temperatures
for the growing season of winter wheat is in close rela-
tion to the level of the yield. In 18-year tests series, the
greatest yields were obtained when the sum of tempera-
tures for the whole growing season was 2230 °C.

TKW of winter wheat was significantly affected by
weather conditions, forecrop and the interaction of
weather x forecrop. The influence of fertilisation on
TKW was insignificant. Also Vidovi¢ (2001) and
Riickschloss, Jamriska (2001) made the con-
clusion, that fertilisation had small influence on TKW.

Our results showed that applicability value of fore-
crop for winter wheat was different. The value involved
all direct effects manifested by a preceding crop on win-
ter wheat. It depended on weather conditions, length of
vegetation period of a forecrop (lucerne contrast spring
barley), the amounts and quality of root and above-
ground post harvest residues (spring barley and lucerne),
amount of soil water reserve, manuring and fertilisation,
yield level of the preceding crop and applied cultural
practices. Indirect applicability value implied the cumu-
lative effects of all preceding crops and it depended on
the frequency of growing of crop in rotation and the
proportion among small cereals and row crops in rota-
tion. Our results corresponded with those of the authors
Molndr (1999), Kovac et al. (2003) and others. It
followed from our results that the differences of direct
forecrop value of lucerne expressed as the grain yield
without mineral fertilisation (treatment ES; 6.97 t.ha_])
and the manured winter wheat following spring barley
without mineral fertilisation (treatment ES; 7.07 t.ha_l)
were approximately identical. The similar results regard-
ing yield of winter wheat following red clover and pota-
toes manured with FYM were published by Spaldon
(1985), Vrkoc et al. (2002) and others.

Our results from soil fertility field in Trnava hilly
country (the Danubian Lowland) in the years 1991-2001
indicated, that the yields of winter wheat following legu-
minous forecrops depended more on weather (signifi-
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cantly) than on intensity cultivation (insignificantly). On
the base of variance analysis according to the calculated
sum of squares the influence share of the weather on
grain yield represented 92.8%.

According to Bujnovsky etal (1998) the reduc-
tion of yield in the ecological system compared to the
conventional one used to be an the average lower by
10-30%. The crop production was assumed to be ap-
proximately 20% lower than in conventional system in
the Swedish ecological system (Aerberg et al, 1996).
Similar results were obtained in Poland (Duer, Kus,
1998). Our level of winter wheat grain yields after legu-
minous forecrop in the period of 11 years showed that
appropriate yields of winter wheat were achieved in the
ecological system. The difference between the conven-
tional growing (7.05 [.ha_l) and ecological one
(6.91 tha ') was not statistically significant. According
to Lacko-BartoSova et al. (1998), the integrated
wheat growing system gave significantly higher yield
(6.01) than did the ecological one (5.59 t.haﬁl). In
a long-term stationary experiment established in 1957
with winter wheat growing for 11 years Riick-
schloss and JamriSka (2001) found out that the
analysed years had greater source of variability of the
grain yields than fertilisation.
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KOVAC, K. - MACAK, M. (Slovenské pol'nohospodarska univerzita v Nitre, Katedra udrZateného polnohospo-
darstva a herboldgie, Nitra, Slovenskd republika):

Vplyv predplodiny, intenzity pestovania a pofasia na iirodu ozimnej pSenice (Triticum aestivum L.) a tirodo-
tvorné prvky.

Scientia Agric. Bohem., 35, 2004: 12-20.

Ciel'om préce bolo v dlhodobom v pol'nom stacionarnom pokuse zaloZenom v roku 1990 na trodnej Gernozemi
hnedozemnej Podunajskej niZiny, (v SR) analyzovat vplyv predplodin a intenzity pestovania p3enice letnej f. ozimnej
na tdrodu a jej Struktdru. Polny pokus sa nachddzal v ochrannom pdsme podzemnej vody v Borovciach pri Piesta-
noch, v kukuri¢nej vyrobnej oblasti. PSenica sa pestovala v dvoch $esthonovych osevnych postupoch. Skisali sa tri
predplodiny pSenice (lucerna siata, jatmeii siaty jarny a bobovité — lucerna siata + hrach siaty) a rozna intenzita jej
pestovania (ES — ekologicky systém bez priemyselnych hnojiv a pesticidov, ACS — konvenény systém bez zivocisnej
vyroby so zaordvkou pozberovych zvySkov predplodin a CS — konvenény systém s vyuZzitim mastalného hnoja
a priemyselnych hnojiv). VSetky varianty pokusu sa jedenkrat vépnili mletym vépencom v davke 3 tha™' pocas
trod ako predplodina (lucerna, jarny ja¢meti). Ozimnd pSenica tdrodou a prvkami Grodnosti reagovala na podmienky
jednotlivych ro¢nikov, na intenzitu pestovania a predplodinu. Intenzitu posobenia tychto faktorov pri drode, hmot-
nosti tisic zfn a poCet zfn v klase dokumentuji aj signifikantné interakcie pocasia a predplodiny. Pri poéte klasov
boli okrem pocasia signifikantnym zdrojom premenlivosti interakcie intenzita pestovania x pocasie. Podiel vplyvu
faktorov pokusu pri drode, pocte klasov na jednotku plochy, TKV a poéte zfn v klase bol pri faktore intenzity
pestovania 9,53 % — 2,59 % — 0,67 % a 3,45 %, pri pocasi 70,16 % — 96,4 % — 98,32 % a 91,85 %, resp. pri
predplodine 0,56 % - 0,64 % —0,88 % a 3,72 %. Variabilita trody zrna pSenice pestovanej po leguminéznych
predplodindch, za obdobie 1991 az 2001, bola viac ovplyvnend pocasim (vysoko preukazne) ako intenzitou pestova-
nia (nepreukazne).

pSenica letnd f. ozimnd; intenzita pestovania; predplodina; troda zrna; Struktdra Grody; IFOAM
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