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The results' during 20021004, of a long-term field experiment with winter wheat, spring barley, and pea growing in crop rotationswere evaluated from production'.e-c:nomy' and energetic standpoints. tn ttris experiment, three soil tillage methods were used beforedrilling: 1) Conventional tillage (CT), 2) Minimumiittage.1vŤ), 3) No titiage-1Nr;' Provided that the basic conditions at a site areensured' then by use of conservation soil tillage technológies, it-is possible ,í u.m.u. comparable (or higher) production, than withconventional tillage' Minimu1_so'il tillage, with possiblé incorpoiation of st aw and post harvest residues, was shown to be thecheapest method' compared with the other two assessed soil tiiláge treatments. Catch crop use with MT technology turns out to bethe most expensive of the observed methods; and in the ca-se of cJmpar"lr. yi.lo., the cost effectiveness is lowest. The no-till tech_nology was anticipated to be the cheapest, but the costs often increásed due to the necessity to ur..or. .*pensive pesticides' Thehighest demand for total input.of supp1ementary poweÍ was caiculated for winter wheat wiih the CT technology; the lowest for peawith cr' as well' The best utilization of supplementary energy inputs calculated was for winter whear.

winter wheat; spring barley; pea; different soil tillage; production; economic and energetic balances

INTRODUCTION

In the Czech Republic, about 1.6 million ha of cereals
are grown, and on more then the half of this area is winter
wheat (Czech Statistical Office, 2007). Farming practices
and stand establishment methods of field crops, especial_
ý cereals, have passed through a series ofchanges-during
the last decade. The growing system for cereals allows
utilizing minimization and soil conservation technologies
for stand establishment very well (Š i m o n, J a v ů r ě k,
1999; Cannell, Haw e s, 1994etc.). An increasing
interest in utilization ofsoil conservation iechnologies foi
cropping, both around the world and in our own counffy
conťrrm that their importance in the system of soil man-
agement is justified. According to expert estimates the area
totals, where soil protection technólogies of crop stand
establishment and various kinds ofminimization methods
of soil tillage including dřect drilling into non-tilled soil
are used, is at least 800 thousand ha (Ministry ofAgricul_
ture CR, 2005). h farming practice, there is interest in
simple minimizationi.e. a decrease of the depth and inten_
sity oftillage during the establishment of fieid crops. Sub_
sequently, the methods of conservation soil tillage with the
use of organic matter from post harvest residňs of pre-
crols:1from catch crops are applied is increasing.

Minimization technologies of soil tillage are especial_
ly favourable methods for regions wltfr an-ariO and warm
climate. On lighter soils, with sufficient organic matter
content for the achievement of higher water retention
abilities, it is possible to reach yields significantly higher

when compared to classic ploughing technology(Javůrek et al.' 2005). Howeve1 consňation tillage
m^ethods also open-up methods for better soil management
of heavier soils, where the state of the soil environment in
autumn often does not allow one to establish a quality
lTq "f winter crops by conventional tillage methods
(H ů l a, P r o c h á zk o v á et a1., 2002). Inthose cases
with a lack of precipitation during the végetation period,
it is possible to prevent serious productioňilures óf Íield
crops by the use of conservation tillage methods. This is
especially true with mulch use' as was .ónfi'm.d in the zoo:
:pnng crops with a large rainfall deficit inmost ofregions of
the Czech Republic (Javůrek, Vach,2004).

Both experimental results and experience from farm_
ing show the favourable influence oiminimization tech_
nologies on the economy of plant production resulting
from reductions of the number of operations, and conse_
quently lower direct costs, as well as fuel and working
time consumption per production unit. On the other hand,
excessive costly farm equipment machines for soil prepa-
ration and drilling can influence the farm economy unfa_
vourably, due to their insufficient utilization throughout
the year (S e n s , 1990). The savings with minimization
technologies' compared to the conventionar ones decrease
in the following sequence: service prices, total costs, and
then variable costs. Further, published savings markedly
reached beyond 1000 CZK per ha (Hůla,-zoot;. rn.
ghange of technologies can influence furthei the level of
direct.c-osts, especially the costs ofseeds, fertilizers, and
pesticides. Costs of seeds in filed experiments are usually
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the same for both conventional and conservation tech-

;;ilg;;, iut in practice, it is usual to assume a slightly

t'igt'E 
"áu, 

due to higher sowing rates in the case of later

;;;;ňg. i' ro.".ur.i the impacts, inthe absence ofweed

ptougňing is compensatedby herbicide application' These

costs nrrtne. decrease savings achieved; sometimes they

can even exceed them. H ů l a (2001) presents an evalua-

tionofcostsforthemachineryoperationsmostfrequently
rt.A, *a on this basis' it is possible to compare the mini

mization and conservation iechnologies chosen for indi

vidual croPs or crop groups'

Besides improvements of the economic parameters of

crop production, protection technologies have a favoura-

i1. "if." 
on soil-fertility, so there is a greater supply of

organic matter into the soil, than usual' This causes a more

iniensive development of the soil microorganisms and

*-. puru*.ters of the soil quality are enhanced as a re-

sult oitheir higher activity (Kladivko' 2001; Mi-
k a n o v á et aI.,2006). Some physical soil properties are

improved' as well (J avůr e k et al', 2006)'

Energy assessment is one of the most signiťrcant objec-

tive mea-sures of agricultural production; either taken as

partial sections or as a whole' The energy balance is not

iuUiect to various accidental fluctuations' and enables one

to impartially compaÍe both the various production ýpes

*a á. .or'rid..ubly different methods of production ac-

u;uiry. rft. purpose of energy assessment is to reveal the

.-i'íi"g ,.r.r.o"r, and to optimize energy inputs into the

produňon process to achieve the highest possible produc-

iion effect with the lowest specific energy consumption'

Energy balances in agriculture can be assessed in various

methods.Itemsassessed*"th."n"'gybalancesofparticular
.n..gy inputs, and energy balances ofindividual plants [de-

taileícalculations for-wheat or barley' e'g' Pimente1
(ísisl, and enerry balances in the framework of complex

irop íátution Hiuška, Janíček (1982)' Krej číř
(tqb+) ano Straš i1, Š imon (1991) etc]'

From the scientiťtc point of view, the most valuable

works are those that study the energy balance problems as

u *ftof., i.e. the problems are solved globally' either of

agriculture's individual parts, e'g' crop and livestock pro-

áí.tio''; or as complex ágriculture with regards to the en-

.rgy i"putt of othei industries' Among such a comprehen-

'iíá 
ui.vr on .nergy balances, can be included the examples

of Benda et ui. (tqos), Čistat (1983), Han et al'

(1985), Pospíši1, vilček (2000)
' In; effort to add further data and information to that

mentioned above, we assessed the production' economy

and energetic consumption of short crop rotation' using

the results ofathree'year cycle (2002-2004) from aten-

|ear freld experiment established at the Prague-Ruzyně

site.

MATERIALAND METHODS

Since 1995' ťreld experiments have been conducted on

an experimental site at Prague-Ruzyně (altitude 350 m'

uu".ui. annual air temperatur e 7 '9 
oC, sum of annual pre-

"ipiruiion 
411 mm).The experiment was run-as a rotation

ofth.." crops: winter wheat, spring barley andpea' A split-

piot a"'lgí*ith four replications was used' From 2000'

ifr. .*p.r-i-"ntal design and tillage methods used were as

follows:
1. Conventional tillage (CT): mouldboard ploughing to

a depth of 0.20 m, cunent seed-bed preparation and

sowing.
2. Minimum tillage (MT):

a) For winter wheat: chopping of peasffaw and incor-

porating it into the tolt Uy disc tillel sowing with

á rono Deere 750 drill machine'

b) For spring crops @arley, pea): after pre-crop harvest

shallow tillage, seed-bed preparation' catch crop

sowing, and in spring direct drilling into non-tilled

Energetic balances of different tillage technologies of choice crops (GJ.hďl'year ')
able L

Total energY

input

Energetic coeffrcient

Crop Soil tillage

L,nergetlc ourputs

Energy of main
product

Energy of
secondary
product

Total energy
output

Main product Total productton

Winter wheat

CT

MT

NT

Ll7 '''Í4

tr7.20

1L7.74

84.28

82.3r

81.60

,02.02

99.s|

99.34

9.66

'7.60

7.99

5.99

6.66

654

10.28

t1.34

I 1.08

52.00

57.01

53.4'.7

7.43

'1,03

s.93

5.28

5.51

591

8.72

9.22

9.63Spring barleY

CT

MT

NT

92.10

93.92

94. r0

59.90

63.09

s9.3'.7

95.29

93.67

83.26

0.05

2.25

0.29

5.64

4.5'.7

4.90

9.48

7.65

8.09Pea

CT

MT

NT

s6.66

5s.94

50.38

38.63

3'7.73

32.88
15.71

15.49

14.'74

5.65

5.7 s

5.93

9.53

9.69

9.86Average

CT

MT

NT

88.83

89.02

8'.7.4r

60.94

61.04

5'.7.96

t49.7'.1

1s0.06

t45.36

Notes: CT: conventional tillage, MT: minimum tillage' NT = no tillage
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soil, covered by frost_killed biomass of the catch
crop (mustard).

3. No-tillage (NT): slraw taken away before sowing ap_
plication of non-selective herbicide (gl5,phosat), dřect
sowing into non-tilled soil with a lohn Deere 750,4,
drill machine.
Nihogen fertilization was as follows: for winter wheat

at 100 kg per ha, spring barley at g0 kg per ha, and pea at
40 kg per ha. The p and K fertilizers were applied before
drilling of the catch crops, in all variants, ái a universal
dose of 54 kg prO, and 100 kg &O per ha. Standard her_
bicides were applied, depending ón the intensiý of weed
infestation at each site.

Production levels were evaluated by yields of the main
and secondary products; determination tased on a24 mz
test area at the harvest ofthe individual tillage variants.
For the significance of the differen.e, b.tweln the indi_
vidual tillage technologies, average data from the selected
three years were statistically processed using Unistat 5.0
software.

The economic assessments, variable and total costs of
individual operations in conventional, minimum, and no
tillage technologies were calculated according to K a v k a
et al. (2003). Market prices of the main proJuct and total
production for individual crops in indiviáual technologies
were calculated using the average market prices of these
p_ro_ducts during the period 2002_2004 (Ciech Sratistical
Office2002,2003,2004). From the data obtained, the cost
effectiveness was worked-out by comparisons of profit
(loss) and total costs.

From the viewpoint of energy balance, the tlree crops
grown under three different soil tillage technologies (C!
MT, NT) were compared. Results ofthese assessments are
found in Table l. Energetic inputs including different
methods of soil tillage, seeds, fertilizers, pesticňes and all
operations, from sowing to harvest, weie calculated ac_
cording to standardized fuel consumption and the kWh
used in practice (preininger, teSZ;, ana fufther ac_
cording to the amounts of chemicals and seeds consumed

in a given technology. The calculation comprises both the
direct and indirect components of supptementary energy.
Energy outputs are determined from ácfual measures of
the energetic contents of the main and secondary products
of the given crops, determined as dry matter combustion
heat (S t r a š i l, l 998). As the criterión for the determina-
tion of energetic balances, the energetic coefficient (en_
ergy produced and total energy inputs rate) was used.

RESULTS AND DISCUSSION

Production

The yield results, which have been averaged from
2002-2004, are shown in Fig. 1. For winter wheat, there
are no significant difilerences among individual soil tillage
methods (Table 2). For spring barley, the yields in both
conservation tillage treatments are significantly higher
than in conventional ones. From the peaiesults, a negative
reaction of pea on direct drilling is evident. yeld in this
variant is significantly lower than in the conventional till_
age treatrnent and in the minimum tillage variant, as well.
The lowest significant differences, atttte SSNlevel, are in
Table 2.

According to the American results (Cannell,
.f a.we s., 1994), plough-less technologies guaranteed
higher yields of ťreld crops than the clňsic šoil tillage
plough methods. According to results from Canada (Ai_
s h a d , 1 999), reduced soil tillage is preferred because of

Winteř wheat Spring barley

Table 2. The influence ofdifferent soil tillage on grain yield (LSD 0.05)

Crop Conventional
tillage

Minimum
tillage No tillage LSD

Winter wheat

Spring barley

Pea

6.45

5.05

3.16

6.42

5.15

3.12

6.40

s.16

2.81

0.1 14

0.084

0.047

l conventional tíllage
N Minímum tillage
Bl No tillage

Fig. 1. The impactof dif-
ferent method of stand
establishment on grain
yields
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Table 3. Economtc
Total produďion

price (€'hď1)
Cost effective-

ness (7o)
Crop

Winter
wheat

Spring
barley

Pea

TechnologY
Average Yield Variable costs

€.hď)
Total costs

(€.hď1)

Main product
price (€.hďl)

Grain (t.hďl) straw (t.hď')
836

831

833

12.4

29.9

18.8

CT

MT

NT

6.45

6.42

6.45

4.71

4.60

4.56

499

450

490

'744

639

701

t3i
'730

t5J

691,

'704

706

't6'l

'785

782

12.3

6.',|

16.8

CT

MT

NT

5.05

5.15

5.16

3.38

3.56

3.35

451

491

441

683

736

669

510

503

452

-8.6

-21.9

-t9.6

CT

MT

NT

3.16

3.12

2.81

2.r5

2.10

183

3'72

430

374

558

644

s61

453

44',7

403

evaluation of different ways of cropping

Notes: CT: conventional tillage, MT = minimum tillage' NT : no-tillage

betteryieldresults, while direct drilling into non-tilled soil

i, fru.tir.a, only exceptionally,.because. the failwe of

f"fat i" experiments o. io futrnittg' Reinhard et al'

iiďoil and similarty D zenia et al.' (1999) present the

i.-'r'á from Switzérland and Poland, where they found

;i"it""* and statistically insignificant yield r{ifferences

*o.tg soil tillage methods of different intensities'-_ 
Ši-on *á Javůrek (1999)presentedtheresults

from exact ťreld experiments on fertile chernozems' where

ihe yields of cereals were significantly higher in conven-

iio*t u*i*ts than after drilling into non-tilled soil'
--- 

pro- this short review' it is evident that the results of

stuJy of soil tillage impacts on crop yields vary' and their

ál''i-iru'n., pň...á logically from different soil and

.iň",i. conditions of sites from which they are drawn'

This has been conťrrmed by results of the chosen three_

V.* t.ti.t that includes three different years' from the

poi* of ui.* of weather changes: precipit{igl during the

'u"g.,*ion period 2002 was above normal; 2003 subnor-

ma"l and ďry;2}O4normal' Inz}O2,yields of cereals were

'lňrr"-'í 
r'igher in conventional variants' In 2003' with

"o_nsiderauíe 
sóil moistwe deťrcit yields were higher in

conservation variants; and in 2004, with a normal course

of precipitation the yield results, befiveen both treatments'

were insignificant.
FurthJr, the results conťtrmed the availability of soil

tillage, conservation technologies being ulilized on me-

;l#-h.t"y soils with higher natural soil fertility' This is

;ó;;i"1ú so for cereals,L d'i'' conditions'.where a soil

Ái *uté. protection effect (especially with the use of

mulch from catch-crops and application of post-harvest

i.rlA"O would be of use' The optimal recommended al-

'.Áuu* 
*o"ldbe utilization of the available conservation

i.-.ttttofogy of soil tillage, based on its verification in the

actual soil and climatic conditions'

Economics

In experimental crop rotation in the-chosen interval'

direct aná total costs weie compared for the growing tech'

nologies of three crops' with different intensities and depth

oiiirí"g", and with various organic matter utilizations (Cl
úr, Ňii that are used in farming practice' Based on the

Io/ol

Fig. 2. Cost effectiveness ofexperimental crops

grówn under technologies of different tillage

intensity

SCIENTIAAGRICWTLBAE BOI{EMICA, 38' 2007 (4):



I

t

yields attained in the field experiments and the CR market

prices of the assessed crops for individual years' the mar-

Let price of the main product and total biomass prcduction

weri calculated. For comparison of profit (loss) and total

costs, the cost effectiveness was calculated. These results

are shown in Table 3 and in Fig.2.
The greatest cost effectiveness' on average' ofthe three

methods of soiltillage were achieved with food varieý of
winter wheat, in spite of the fact that total costs were rela-

tively high and being sold for a relatively high price' Re-

garding particular ways of stand establishment' the highest

effectiveness cost was calculated for MT technology

(2g.9%),in NT it was about 1 1% lower' and n CT I'7'5oÁ

lower (comparing with MT).
The cost effectiveness of brewing barley, grown under

the same cost level for a given technology as wheat' was

calculated to be about 50% lower than in food wheat' The

lower price of total production was as a consequence of

a signiťrcantly lower grain yield; this decrease in spite that

the market príce was slightly higher than in wheat'

As for specifrc tillage treatments, the highest cost ef-

fectiveness was achieved in NT (17%), then in conven-

tional tillage, and finally in MT the cost effectiveness was

lowest. This was caused by establishment of a catch crop

stand, which increased the total costs of MT technology,

in spite of the price of total production being higher'

The pea growing technology showed negative values

of cost effectiveness based on the grain yíelds achieved'

It is not possible to sell for such a price; the price oftotal
production being higher than the total costs. Looking at

these negative values, the highest cost effectiveness was

reached in the CT variant (-8.6%);the lowest in MT tech-

nology (-21.9%). Similar to the MT technology of barley

gro*ing, the cost increases were caused by inclusion of
a catch crop in the pea growing technology.

In agricultural practice, the economic parameters men-

tioned above range slightly in their values because the

average yields (winter wheat'4.82 t.hď'' spring barley

3.85 ;ha:l, and pea 2.50 t.hď') do not achieve the yield

levels of exacting ťreld experiments. This means that the

price of total production per ha is lower. It was assumed

that total costs per area unit for individual tillage tech-

nologies and crops were also on average lower' Conse-

quently, it indicates that the average level of cost effective-

ness for food wheat and brewing barley grown in the

Czech Republic show positive values, in most of cases'

Under actual market prices and cost levels pea growing

technologie s are e conomically ineffrcient. Nevertheles s,

in the Czech Republic about 3000 ha of pea are grown for

its excellent pre-crop attributes, especially for cereals and

as a crop with soil improving properties.

Generally, regarding the particular soil tillage tech-

nologies for cereal growing, it is possible to say that with

decreasing soil tillage intensity, the costs for growing tech-

nology also decrease. But in no-tíll technology the costs

can go up, owing to the necessity of non-selective and

more effective (more expensive) applications ofherbicides

(Malhi et a1., 1988), as wellas higher nitrogen doses (de-

pending on natural soil fertility), in order to reach yields
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comparable to conventional technology. Use of catch

crops in minimum tillage technologies for spring crops

incieases costs. Furthermore, in the case of similar yields

the profitability is considerably lower, than in conven-

tional means of soil tillage. If technology with chopped

straw incorporation would be used for spring crops (as in

winter wheat), then profitability should increase signifi-

cantly because shallow tillage with chopped straw incor-

porated proves to be cheaper (see Table 3: winter wheat)'

However, organic matter supplied into the soil from catch

crops is of greater qualíty, comparing to chopped straw;

and catch crops fulťrl yet other functions, for instance ni-

trogen fixation, long term soil coverage, etc. Catch crop

use for conservation tillage technologies does indeed de-

crease economic profit, but it also influences physical and

biological soil properties favourably and contributes to

increased soil fertilitY.
B r u n o t t e et at. (1996) came up with similar results

for the costs of establishment of a sugar beet stand by con-

ventional means, when they compared sowing in mulch

from frost-killed catch crop with sowing in mulch from

wheat straw.

Energetics

The highest total demand for supplementary power

inputs was found to be in the conrrentional tillage technol-

ogy - Cf (15.71 GJ.ha-t.Y..ut 
t.;t.next in the minimum

třúge - MT (15.49 GJ.ha_l.year-');'*d f,rnally with the

no-tillage - NT (14.74 GJ.hď''year ') - see Table 1' For

example' Krej č íř (1984) statedthatthe minimum soil

cultivation needs less energy consumption, when com-

pared with the traditional approach. The reason is prima-

rily the lower energy inputs of fuels, dependent on the crop

rotation $pe from 84oÁto 94Yo, compared with tradition-

al cultivation.
The greatest additional energy input was needed by

wheat with CT (19.66 GJ.hď1.year '). Th. least addition-

al energy inputs were found for peas with CT (10'05

GJ.hďl.yeať'; - s.e Table 1. These figures are lower than

some other authors reported. For example, P r e i n i n g e r

(1987) in his model presents energy input balances for

winter wheat of 25'26 GJ.hďl. P o s p í š i l and V í l č e k
(2000) present the total inputs of additional energy: for

wintei wheat ranging mm )z.g s to 2 8. 09 GJ.hď1 ; for peas

14.'73 to 19.14 GJ.hď'; depending on the soil-ecological

sub-regíon. This is closer to that specified in our balance

results. The total value difference will maínly be affected

by the additional partial fertilization inputs of industrial

fenilizers (nitrogen in particular), which represent 25-50%o

oftotal inputs for grain crops, depending on the different

farming techniques (P r e in i n g e r, 1987; S tr a š i l,
Šimon, 1991). The amounts of fertilizers used in our

experiments are presented in the material and methods

section.
The best ofthe energy rates produced and total energy

inputs (i.e. the best utilization of supplementary energy

inputs) for the main product, reflecting total one was cal-
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culated for winter wheat with MT technology. On the con-
trary the worst coefficient was found with pea growing
with MT. The high values fortotal energy inputs forbarley
and pea in the MT variant, compared with other inputs,
were caused by the catch crop used. Positioning ofcatch
crops in crop rotation before spring crops in MT technol-
ogy does not lead to a significant increase of the main and
total production (energy output) in both barley and pea;
compared with other soil tillage technologies.

CONCLUSIONS

Minimization nor conservation soil tillage are a priori
reason forproduction decrease. Provided, that the ba-
sic agronomical conditions at a site are ensured, it is
possible to achieve comparable or higher production,
than with conventional tillage.
Good production levels of crops under conservation
tillage technologies are possible to achieve on medium
heavy soíls' in drier regions on soils ofhigher natural
fertility.
Minimum soil tillage, with the possible incorporation
of straw and post harvest residues, have been shown
to be the cheapest method when compared with the
other two soíl tillage treatments tested. The use of this
techrrology can increase the proťrtability of crop grow-
ing, if yield levels stay comparable or higher.
In the cases of catch crop use, minimum tillage tech-
nology was the most expensive from the tested tillage
methods and at comparable production levels, the cost
effectiveness ís the lowest'
In the no-till technology there is an assumption of it
being the cheapest soil tillage method, but the costs
often increase as a result of the necessity to use more
effective and expensive pesticides; higher doses ofni-
trogen and, thus, profitabiliý is often reduced by low-
er production.
In the tested soil tillage technologies, regardless ofthe
crops there, calculated energy demands were calcu-
lated as follows: CT (15'71 GJ'hďl.yeai';; ín mini
mum tillage - MT (15.49 GJ.hďl'year l); and ťrrrally
with the no-tillage - NT (14.74 GJ.hď1.year-l).
The highest input demand oftotal supplementary pow-
er was calculated for winter wheat under the CT tech-
nology; the lowest inputs were for pea with CT.
The best utilization of supplementary energy inputs
was calculated for winter wheat with the MT technol-
ogy.
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V příspěvku jsou publikovrány ýsledky dlouhodobých polyfaktoriálních polních pokusů na stanovišti v Praze-

nuzyni za období 2o02-2o}4. Pokus je koncipovan jako tříhonný oseYÍrí postup s pšenicí ozimou' ječmenem jarním

a hrachem. Je pouŽít split_plot design se čtyřmi opakováními, plocha skliz1ové parcely je 24 m2. Pokus zahrnuje tři

odlišné způsoby ryracovinípůdy. Konvenční zpracovaní (CT)' kde je pro všechny plodiny použita orba do hloubky

0,2 m, běžná předieťová příprava a setí. MinimáIni zpracovžní (MT), kde pro pšenici ozimou je aplikováno mělké

zapraveni drcené slámy d1skovým kypřičem, setí strojem John Deere 750A; pro jamí plodiny (ječmen, hrách): po

stiimi předplodiny mělké zpracování a předseťová příprava' setí hořčice bílé jako meziplodiny' na jďe přÍmé setí

ječmenó nebo hrachu do nezpracované půdy, pokryté mulčem z biomasy lymrzlé meziplodiny. Bez zpracování (NT)

'ut'111uii.i 
úklid slámy, přeďsetím aplikaci neselektirmílro herbicidu (glyphosat), přímé setí do nezpracované půdy

strojem John Deere 7504. V jednotliých variantách zaloŽettiporostu byla hodnocena ýše produkce hlarmfiro a ved-

lejšiho produktu, byly zjištěny naklady na jednotlivé pracormí operace atržlrticeny celkové produkce a Z těchto údajů

býla vypočtena reniabilita vynaložených nákladů. RovněŽ byly propočítiány parametry energetické náročnosti a Stano-

ven energeticloý koeficient pro hlavní produkt i pro celkovou produkci.

Za sledované období aia daných stanovištních podmÍnek nezpůsobila zrněnatechnologie zpracovžní půdy statis-

ticky rnýmamné rozdíly ve ýnosu ozimé pšenice' V CT a NT varíantách jsou ýnosy zcela shodné, výnos v MT je

neprukázrě nižší. U jamílro ječmene jsou výnosy v MT a NT variantách vyšší než v CT na hladině ýmamnosti95 oÁ.

Mezi oběma půdoochrannými variantami není statisticky ýznamný rozdíl. U hrachu není ýzramný rozdil mezi CT
a MT variantou. NT varianta je ýmamně n1ŽšíneŽ ostaírí varianty.

V porovnání s ostatními dvěma testovanými technologiemi se jako nejlevnější ukazuje být minimální zpracoviní

půdy s případným zapravením drcené slámy a poskliz1oých zbytku. Při Zajištění určité urovně qýnosu a při realizaci

natrhu- zipŤímivou cenu může bý touto technologií dosaženo lysoké rentability pěstování dané plodiny. V případě

vyrržití meiiplodin se stává MT technologie nejdražší z testovaných způsobů zpracovžni a při srovnatelné produkci má

n".inizsi rentabilitu vynaloŽených nákladů. Důvodem je zvyšení celkoých nákladů o naklady na za|oŽeni porostu

móziplodiny. NT má předpoklady pro nejlevnější technologii, avšak náklady často narůstají vlivem nutnosti pouŽití

rieinne;sicrr a draŽších p.'ti"idů i lyšších dávek N. Rentabilita této technologie je často redukována nižší produkcí'

Z hlediska zpracovinipůdy byly v pruměru hodnocených plodin nejnáročnějŠí na celkové, dodatkové vstupy energie

v sestupnérrrpořadí: ct 1ts,li ól.nu-'.rot '); MT (15'a9 cl.t'u '.'oL-'); NT (14,74 GJ.hďl.rok_1). Na celkové dodat-

kové energeticke vstupy bylaze sledovaných plodin nejnáročnější ozimá pšenice při CT, nejniŽší dodatkové energetic_

ke vstupy byly zjištěny u hrachu při CT. Nejefektir,nější využití použiých dodatkoých energetic\ých vstupů při

započtení hlavního produktu' resp. celkového produktu bylo zjištěno u ozimé pšenice při vyrržití technologie MT.

pšenice ozimá;ječmen jarní; hrách; odlišn é 4racoviní půdy; produkce; ekonomika; energetické bilance
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