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Abstract
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The paper presents economic analysis of growing of legume-cereal intercropping in conditions of or-
ganic farming. Results of the analysis are based on data monitoring in chosen organic farms that grow
LCL. In the paper there is also compared economic efficiency of LCI grown in organic and conven-
tional farming system. Methodological solution results from costingness and earnings monitoring of
LCI production in five chosen organic farms in the period 2007-2008.

When evaluating costs existing in individual variants of LCI growing it is necessary to say that the se-
lection of individual machines and machine aggregations represents the most important factor of in-
fluencing direct costs, namely with regard to the size of organic farms and to the area of individual field
blocks. Under conditions of organic farms, the LCI production is also significantly influenced also by
agrotechnical (tillage) operations. As compared with conventional farms, the final yield of both green
fodder and grain is lower by 14-38%. Total direct costs per hectare of harvested LCI acreage ranged
in case of fodder production from 9.249 CZK to 11.620 CZK per hectare. In case of grain production,
the corresponding costs ranged from 8.848 to 9.970 CZK per hectare. In case of LCI, the direct costs of
organic farms per unit of production of both fodder and grain consist mainly of material costs, which
represent 63-76% and 61-68% of total expenses associated with production of fodder and grain, re-
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spectively. These direct costs are influenced also by higher prices of inputs.

economic efficiency of LCI-growing, LCI costs, LCI revenues

The system of organic agriculture, in propor-
tional scope and in chosen conditions, with keep-
ing the principles of environment undamaging and
the equilibrium state in organic agricultural sys-
tems, it is one of the ways that could play important
part for permanent defensibility of agriculture, but
with lower revenues. From the definition of the or-
ganic farming there especially follows that organic
farming is not only simple conventional agriculture
where we stop to use synthetic fertilizers and pesti-
cides. It is concerned using of the whole system of
measures, such as reduction of period, when land is
not covered by vegetation, by using of intercrops, by
structure of crops with choice of suitable variety and
their right turning in the rotation of crops; sufficient
organic fertilizers; prevention in protection against
injurious agents and other grower and breeder pro-

cesses, but especially responsibility of farmer and
keeping of directives that organic farming abide by.
It explains favourable impacts of this way of farming
upon environment.

Growing of legume-cereal intercropping (LCI)
in organic farming represents solution of current
problems in legume growing in this system of farm-
ing (Houba, 2009). It represents production of high
quality with reasonable costs and at once also cor-
responding prices of products. The quality of pro-
duction and direct costs, that a grower can influence
mostly, are especially connected with using of right
cultivation technologies (Pospisil, 2010). It applies
also to legume-cereal intercropping. Economic con-
tiguous of legume-cereal intercropping are ana-
lyzed in this paper.
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Under conditions of organic farming, the arable
land is used above all for growing of cereals. At pre-
sent the share of cereal crops is approximately 55%
of the total harvested area. The second position is
occupied by fodder crops grown on arable land
(32%). Legume-cereal mixtures (LCI) are grown on
arable land and (regarding the character of their pro-
duction) they participate in both groups of afore-
mentioned organic crops.

Economy of LCI growing in conditions of organic
farming analyze primarily influence of particu-
lar cost items that subsequently notably influence
costingness of milk production, production of beef,
pork and also other commodities and products.

Recently, legume-cereal mixtures are grown
mainly as cash crops in the Czech farming and
their use for feeding animals is markedly reduced.
The aim of this paper is to evaluate the economic de-
mandingness of growing LCI under conditions of
organic farming.

Similarly as in case of other crops, also when eva-
luating economic aspects of LCI growing, it is not
possible to reach acceptable results without consi-
deration of their subsequent use. Expenses associa-
ted with production of feedstuffs are an important
cost item and for that reason it is necessary to reach
high yields of nutrients per hectare and to produce
and preserve fodder crops with the minimum losses
and costs (Jansky, 2007).

The paper presents results of subproject A/
CZ0046/1/0024 called “Utilizing legume-cereal in-
tercropping to increase self-sufficiency with animal
fodder and maintain soil quality on organic farms in
the Czech Republic”, was financed by the EEA Fi-
nancial Mechanism, the Norwegian Financial Me-
chanism, and the state budget of the Czech Republic
through the Research Support Fund.

MATERIALAND METHODOLOGY

When solving this subproject the authors used
results of monitoring and evaluation of techni-
cal and economical parameters that were investi-
gated on five selected organic farms within the pe-
riod of 2006-2008. The calculation of production
cost (Pola¢kovi, 2010) was based on data about LCI
growing technologies used within every concrete
farms within a period of several years (i.e. dressing
and liming, tillage operations, sowing, treatment in

1: Monitored organic farms and technologies

the course of growing season, harvesting, and trans-
portation of the main product, and of by-products).

Evaluation of crop growing economy by using of
cost calculation results from the evaluation of only
direct costs that were identified and subsequently
analyzed in monitored organic farms. Indirect costs
including depreciation are not analyzed in this pa-
per with respect to considerable differences among
monitored organic farms of natural and corporate
person.

The estimation of direct costs per unit production
enables also to compare not only different crops but
also individual growing technologies used within
the framework of one farm. The estimation and
knowledge of direct costs also enables to evaluate ef-
fects of applied technologies (Kavka, 2006).

So, costs items of individual direct costs repre-
sent costs of bought and own seed, costs of own fer-
tilizers, other direct material costs, costs of growing
technology (it means labour costs and machinery
costs). Direct costs of LCI growing include, as men-
tioned above, costs of seed, costs of other subsidiary
material (foil, cord, conserving substance etc.), costs
of fertilization by manure, sewage or composting
and also liming (fertilizing is calculated once every
four years). Further there are named labour costs
(they include labour consumption by particular
technological processes and repair costs) and ma-
chinery costs (especially consumption of diesel oil);
these costs are monitored per particular work and
technology operations.

According to suggest methodology of project solv-
ing there are monitored farms and technologies us-
ing in these farms. Work operations of LCI growing
and harvesting in individual organic farms are struc-
tured according to output for fodder crop and for
grain. Their summary is mentioned in the table I.

Not only direct costs but also earnings influence
economy of LCI production. Earnings are equiva-
lent of products in monetary expression out of con-
sideration for payment. It is also difference between
earnings (revenues) and monetary receipts. LCI
growing is usually connected with subsequently us-
ing of mixtures (as a fodder crop or grain) as own
intermediate product consumed in livestock pro-
duction of the organic farm (mainly in beef-rais-
ing, eventually in pig breeding) and only rarely are
bring to market. That is why it is difficult to calculate
earnings of LCI. Under the law No. 563/91 about ac-

Growing and harvesting of LCI for fodder crop  Growing and harvesting of LCI for grain

Organic farm - - -
Silage Haylage Dry grain Wet grain
A X
B X X
C X
D X X
E X

Source: own processing
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counting as amended by later regulations the own
intermediate product is assessed by own costs in-
curred in the concrete company.

In the paper there are also analyzed subsidies
for organic farms. Subsidies are connected with di-
rect payments and subsidies for organic farming. In
the Czech Republic there are direct payment pro-
vided from source of EU in the system SAPS per
hectare of area under cultivation. There is also pos-
sibility to concurrently even up direct payment
from national sources (national complementary
payments to direct supports — Top-Up). Subsidies
into organic farming represent partial agro-organic
measures. All above mentioned subsidies are paid
per hectare of grown LCI.

Total direct costs and subsidies of LCI growing in
chosen organic farms are analyzed and compared
among each other and also with farms that grow LCI
by conventional way.

RESULTS AND DISCUSSION

When growing LCI for fodder production, alto-
gether 4 technologies (with two variants of preser-

I1: Technology operations LCI growing for fodder crop

vation each, i.e. production of silage and/or haylage)
were followed and analysed on 4 organic farms (A-
D). Individual technological operations associated
with growing and harvesting of LCI for fodder are
presented in Tab. II.

Data presented in this table indicate that each of
four organic farms under study used partly different
technological operations of growing LCI for fodder
(i.e. for silage and/or haylage making); the age of in-
dividual machines was different as well.

Economic results of LCI fodder production, as
classified according to individual groups of techno-
logical operations are summarised in Fig. 1. Tech-
nological operations were divided into four groups
(crop establishment, operations performed in
the course of growing season, harvesting operations,
and fertilisation plus liming. The obtained data are
presented and grouped as aggregated three-year
means of costs concerning establishment of stands,
treatment in the course of growing season and dur-
ing the harvest. Cost of fertilisation and liming were
analysed separately.

Asshown in Fig. 1, that the highest were costs asso-
ciated with the establishment of stands and that they

Silage Haylage
A B C D

Liming Liming Liming Part of liming
Manuring Manuring Manuring Manuring
Stubble breaking Stubble breaking Stubble breaking Stubble breaking

. . Harrowing of the stubble .
Ploughing Ploughing breaking Ploughing

. . . . Sowing by seed
Sowing of intercrop Harrowing Ploughing combination
Harrowing Transportation of seed Preparing for sowing Loading of seed material
material
Mulching Loading of seed material Sowing by s Transportation wiizsd
combination material
Ploughing Sowing Loading of seed material Mowing
Harrowing Rolling Transportation elosed Raking
material
Rolling Mowing and cutting Mechanical protection Baling
(chopping)

Transportation of seed Transportation of chopped . . .
material fodder Mechanical protection Wrapping of bales
Loading of seed material Compacting Mowing Loading of bales
Sowing Clamp covering Turning Transport of bales
Rolling Raking Storage of bales
Harrowing Baling
Harvesting by cutting .
machine Wrapping of bales
Silage transportation Transport of bales
Compacting Storage of bales
Raking

Clamp covering

Source: own processing



192

J. Jdnsky, J. Pospisil

represented 48.7% to 62% of machinery costs (includ-
ing wages). The second highest group involved har-
vest operations (23.5% to 44.7%). Harvest costs were
influenced above all by increased expenses for har-
vesting (because of the use of cutting machines) and
transportation of harvested material. Costs of treat-
ment (i.e. tillage operations) in the course of grow-
ing season were generally very low on all farms un-
der study; only on one farm, where the stands were
repeatedly treated by flexible tine harrows, the ma-
chinery costs (including wages) made 5.4%. It can be
therefore concluded that the height of machinery
costs was influenced by the type and by the age of
machinery used. These parameters influenced not
only consumption of fuel and labour in individual
groups of operations but also the repair costs of ma-
chines.

Direct costs of LCI growing for fodder on indivi-
dual organic farms as converted per hectare of har-
vested area and unit of production are presented in
Tab. II1.

In case of growing LCI for fodder, direct costs per
hectare of harvested area involve material costs (i.e.
prices of seed material, manure and lime as calcu-

lated once in four years) and prices of ancillary mate-
rials (strings, plastic foils and preservatives). Tab. ITI
also contains wages and total machinery costs as
calculated for individual technological operations.
The harvested volume of LCI fodder is calculated on
all organic farms on the base of 33 % of dry matter.

When expressing the share of machinery costs in
total direct costs, then on farms growing LCI for ei-
ther silage or haylage making the calculated values
ranged from 24 to 25% and from 34 to 37 %, respec-
tively. On organic farm B, the machinery cost plus
wages were higher due to the use of costly lorry
transportation of harvested material in various
working and technological operations. Our calcu-
lations of machinery costs on organic farms were
based on comparable prices of diesel fuel and lubri-
cants and also on comparable price of labour. These
comparable price conditions were sclected inten-
tionally for the purpose of comparison of individual
technologies used on individual organic farms.

It results from data mentioned above that a sub-
stantial part of direct costs consisted of direct mate-
rial costs (i.e. 63-76%). This means that when grow-
ing LCI for fodder, it is necessary to pay attention

2500
2000 - M Establishment of
stands
g 1500 - M Protection during
S growth
<
5 1000 - Main crop
© harvesting
500 - M Manuring and liming
O ,

A B C

Source: own processing

1: Machinery costs according to group of operations during growing of LCI for fodder crop

IIL: Costs of LCI as a fodder crop

Costs of LCI as a fodder crop Units Silage Haylage
A B C D
Seed material CZK/hectare 3077 2895 2700 2900
Fertilizers including liming CZK/hectare 2600 2720 2600 2600
Other direct material CZK/hectare 1670 1700 1600 2100
Direct material costs in total CZK/hectare 7347 7315 6900 7600
Labour costs CZK/hectare 944 826 579 558
Machinery costs CZK/hectare 2795 3479 1770 1876
Direct costs in total CZK/hectare 11086 11620 9249 10034
Yield ton/hectare 16,70 15,20 13,45 16,50
Direct costs of product CZK/ton 664 764 688 608
Direct material costs in total CZK/ton 440 481 513 461
Machinery costs including labour costs CZK/ton 224 283 175 148

Source: own calculation
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above all to this group of costs because it is more dif-
ficult for farms to control and/or regulate material
costs on the base of prices of external inputs.

Direct costs associated with growing LCI for fod-
der on four organic farms and on a group of con-
ventional farms are compared in Figs. 2 and 3 (these
costs were calculated per hectare and per unit of
production). The obtained results indicate that
when calculating these direct costs per hectare of
harvested area they were higher on organic farms
than on conventional ones (organic farm C repre-
sented the only exception). When comparing or-
ganic and conventional farms on the base of direct
costs per unit of production, the direct costs of pro-
duction were always higher on organic farms. This
was generally valid also for other products because
on organic farms the hectare yields were lower.
When growing LCI for fodder, the hectare yields of
organic farms were lower by 18 to 34%.

When comparing subsidies associated with direct
payments and those paid per hectare, it is obvious
that on organic farms growing LCI for fodder these
subsidies cover 73-79% of direct costs. Subsidies
paid to conventional farms for growing LCI for fod-
der correspond only with direct payments and cover
mere 47% of direct costs.

On three organic farms growing LCI for grain (B,
D, E), the analysis involved two harvesting technolo-
gies of grain with moisture content enabling nor-
mal method of grain storage and one variant of pre-
servation of wet grain (in the form of silage stored in
bags). Individual technological operations of grow-
ing and harvesting LCI for grain are presented in
Tab. IV. (This analysis involved also the technology
of harvesting straw as a by-product).

It results from Fig. 4 that when growing LCI for
grain, the highest machinery costs were associated
with the establishment of crops (on individual or-

14000
12000 11620
10000 -
'w
5 8000 -
S H Direct costs in
< total
< 6000 - ota
N
b M Subsidy in
4000 ~ total
2000 -
0 ,

Source: own processing

Remark: A, B, C, D — monitored organic farms; K - conventional farms

2: Comparison of costs and subsidies of LCI growing for fodder crop in organic and conventional farms (in CZK hectare™')

900 +
764

800
700
600
500
400

CZK.ton™

300
200

100

0
A B C

Source: own processing

M Direct costs
in total

M Subsidy in
total

216

Remark: A, B, C, D - monitored organic farms; K - conventional farms

3: Comparison of costs and subsidies of LCI growing for fodder crop in organic and conventional farms (in CZK ton™!)
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IV: Technology operations LCI growing for grain

Dry grain Moisture grain

B D E
Liming Liming Liming
Manuring Manuring Manuring
Stubble breaking Stubble breaking Stubble breaking
Ploughing Harrowing of the stubble breaking Ploughing
Sowing of intercrop Ploughing Preparing for sowing
Harrowing Preparing for sowing Sowing by seed combination
Mulching Sowing by seed combination Transportation of seed material
Ploughing Transportation of seed material Loading of seed material
Harrowing Loading of seed material Mechanical protection
Rolling Mechanical protection Grain harvest

Loading of seed material Mechanical protection Grain crushing
Transportation of seed material Grain harvest Grain ensiling into sacks
Sowing of intercrop Grain transportation Straw harvesting
Rolling Straw harvesting Loading of bales
Harrowing Loading of bales Transportation of bales
Grain harvest Transportation of bales Storage of bales

Grain transportation Storage of bales Grain transportation
Straw harvesting

Loading of bales

Transportation of bales

Transportation of bales

Storage of bales

Source: own processing

ganic farms the share of these costs ranged from 44%
to 52% of total machinery costs). The second most
expensive group involved operations concerning
harvest of the main crop and harvesting and storage
of by-products; their share in the machinery costs
ranged from 35 to 43%. The harvest of LCI grown for
grain was influenced by higher costs associated with
the storage of wet grain.

Direct costs associated with growing LCI for grain
were calculated per hectare of harvested area and
are presented according to individual organic farms
in Tab. V. These costs involve direct material costs,
wages and machinery costs. If the share of machi-
nery costs in total costs is calculated per one ton of
production then the results obtained on three farms
under study range from 32 to 39%. Our calculations

2000
1800 -
B Establishment of
1600 - stands
. 1400 7 B Protection during
‘2 1200 growth
©
s
E: 1000 - = Main crop
é 300 - harvesting
600 B Harvesting and
storage of
400 - secondary crop
- A
200 | l\./la.nurlng and
liming
0

B D

Source: own processing

4: Machinery costs according to group of operations during growing of LCI for grain
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V: Costs of LCI for grain

Costs of LCI for grain in organic farms Units Dry grain Molsture grain
B D E
Seed material CZK/hectare 2895 2950 2750
Fertilizers including liming CZK/hectare 2720 2600 2720
Other direct material CZK/hectare 500 500 970
Direct material costs in total CZK/hectare 6115 6050 6440
Labour costs CZK/hectare 765 667 683
Machinery costs CZK/hectare 3090 2131 2387
Direct costs in total CZK/hectare 9970 8848 9510
Yield ton/hectare 3,10 3,50 2,55
Direct costs of product CZK/ton 3216 2528 3729
Direct material costs in total CZK/ton 1973 1729 2525
Machinery costs including labour costs CZK/ton 1244 799 1204
Source: own calculation
14000
11622

12000 -

CZK.hectare™®

Source: own processing

M Direct costs
in total

M Subsidy in
total

Remark: B, D, E - monitored organic farms; K - conventional farms
5: Comparison of costs and subsidies of LCI growing for grain in organic and conventional farms (in CZK hectare™')

of machinery costs are based on comparable prices
of diesel fuel and lubricants plus comparable wages.
On individual organic farms the yields of LCI grown
for grain ranged from 2.55t.ha"'to 3.50t.ha ™.

It results from data presented above that mate-
rial cost made a substantial part of direct costs and
that on three organic farms under study they ranged
from 61 to 68%. This means that similarly as in case
of growing LCI for fodder, it is also in this case ne-
cessary to pay attention above all to these costs.

The comparisons of direct costs associated with
growing of LCI for grain on organic and conven-
tional farms are presented in Figs. 5 and 6.

These costs were calculated per harvested hectare
and per unit of production. The obtained results in-

dicated that the direct costs of growing LCI for grain,
as calculated per hectare, were lower on organic
farms than on conventional ones. When comparing
organic and conventional farms, higher direct costs
per unit of production were recorded only on one
organic farm producing dry grain and, naturally, also
the farm storing the wet grain in bags. On organic
farms under study, the hectare yields of LCI grown
for grain were lower by 14-38%.

When comparing subsidies paid for growing LCI
for grain on organic and conventional farms it was
found out that on the former the subsidies covered
86-96% of direct costs while on the latter they co-
vered only 38% of direct costs.
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4000
3500
3000
< 2500
c
g
¥ 2000 M Direct costs
o in total
1500 078
M Subsidy in

1000 total

500

Source: own processing
Remark: B, D, E - monitored organic farms; K — conventional farms

6: Comparison of costs and subsidies of LCI growing for grain in organic and conventional farms (in CZK .ton™!)

CONCLUSIONS

When evaluating costs existing in individual variants of LCT growing it is necessary to say that the se-
lection of individual machines and machine aggregations represents the most important factor of in-
fluencing direct costs, namely with regard to the size of organic farms and to the area of individual
field blocks. As far as other important factors are concerned, the acquisition value of individual ma-
chines, their year-round performance (these factors were not followed and evaluated due to great dif-
ferences in pools of machines) and the age of machinery existing on individual organic farms are also
rather important. In case that the year-round performance is lower than the recommended value,
the machinery costs may be markedly increased and for that reason it is necessary to consider and de-
cideif itis not economically more advantageous to use services of contractors. Under conditions of or-
ganic farms, the LCI production is also significantly influenced also by agrotechnical (tillage) opera-
tions. As compared with conventional farms, the final yield of both green fodder and grain is lower
by 14-38%.

Total direct costs per hectare of harvested LCI acreage ranged in case of fodder production from
9.249 CZK to 11.620 CZK per hectare. In case of grain production, the corresponding costs ranged
from 8.848 t0 9.970 CZK per hectare. In case of LCI, the direct costs of organic farms per unit of pro-
duction of both fodder and grain consist mainly of material costs, which represent 63-76% and 61-
68% of total expenses associated with production of fodder and grain, respectively. These direct costs
are influenced also by higher prices of inputs. Machinery costs (involving wages) represent 24-37%
and 32-39% of direct costs associated with production of LCI for green matter and grain, respectively.
As far as the machinery costs classified according to individual technological operations are con-
cerned, the most demanding are operations associated with the establishment of stands because
they range from 44% to 62% if total machinery costs. The second most important group involves har-
vesting operations (23.5-45% and 35-43% when growing LCI for fodder and grain, respectively). On
individual organic farms, machinery costs were significantly influenced by the age, performance, and
quality of the machine pool.

When comparing organic farms with conventional ones, direct costs of growing LCI (both for fodder
and grain) were always higher on organic farms. This conclusion concerned also other organic pro-
ducts due to lower hectare yields obtained in case of organic farming.

Subsidies paid to organic farms in association with direct payments and with support of methods of
organic LCI production covered on organic farms under study altogether 73-96% of direct costs. On
conventional farms, however, the subsidies of growing LCI represented only 38-47% of direct costs.

SOUHRN

Ekonomicka efektivnost péstovani luskovino-obilnich smé&sek v podminkach
ekologického zemé&délstvi

V pfispévku je provedeno ekonomické hodnoceni pé&stovani luskovino-obilnich smé&sek v ekolo-
gickych podminkach hospodafeni. Vysledky analyzy navazuji na sledovani dat ve vybranych ekolo-
gickych podnicich péstujicich LOS. V pfFisp&vku je také provedena komparace ekonomické efektiv-
nosti p&stovanych LOS v ekologickych a konvenénich systémech hospodateni. Metodické Feseni pii-
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spévku vychazi ze sledovani ndkladovosti a vynosnosti vyroby LOS v péti vybranych ckologickych
podnicich za ¢asové obdobi let 2007 a 2008.

Pfi hodnoceni nédkladt u jednotlivych variant péstovani LOS je nutno zdtiraznit, Ze zakladnim fakto-
rem ovlivitujicim p¥imé niklady, je jiz samotny vybé&r vhodné strojni soupravy, a to pfedevsim s ohle-
dem navelikost podniku anavelikost hont.. Produkce LOS v podminkach ekofarem je také vyznamné
ovlivnéna agrotechnikou. Zjistény koneény hektarovy vynos péstovani LOS na zeleno i na zrno je
také ve srovnani s konvenénim zptisobem pé&stovani o 14-38 % niz3i. Celkové p¥imé nédklady na jeden
hektar skliziiové plochy se p¥i p&stovani LOS na zeleno u sledovanych ekologickych farem pohybo-
valy ve vysi od 9249 do 11 620 K&.ha ! a u LOS pé&stovanych na zrno od 8 848 do 9 970K¢. ha-!. P¥imé

néklady ekofarem na jednu tunu produkce pfi p&stovani LOS na zeleno i na zrno jsou hlavné tvofeny
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naklady na material, a to u LOS pé&stovanych na zeleno ve vy3i 63-76 % a u LOS pé&stovanych na zrno

vy

ve vysi 61-68 %. To znamend, ze nezanedbatelny vliv na p¥imé ndklady m4 také vy3si cena vstupti.

ekonomicka efektivnost LOS, naklady LOS, vynosy LOS
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