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SUMMARY

The cultivation of the 5000 year old garlic (Allium sativum L.) is concentrated in two regions
in Hungary: Makd and its county area, and in the area of Dusnok in Bacs-Kiskun county.
In Hungary garlic is known as a plant which is grown in fields; greenhouse cultivation is
not common.

Although the plant could be easily cultivated in the whole of the country, in order to
produce the correct quantity and quality, it is important to observe the best practices for
the plant’s propagation.

4 winter varieties (Makoi dszi, Sprint, Thermidrome, Arno) were involved in this study together
with a vernal variety (GK Lelexir). The protocol used different methods to identify the occuring
pathogens and pests of these garlic varieties, and to determine their damaging effects.

In each of the garlic plots which were examined, a weed survey was undertaken using the
Balézs-Ujvarosi method together with the help of GPS.

Keywords: Allium sativum L., diseases, pests, weeds, evaluation of varieties.

INTRODUCTION

Cultivation of the nearly 5000 year old garlic (Allium sativum L.) in Hungary is concentrated
in two main areas: the countryside around Maké and Dusnok. In Hungary it is known as a
field crop; its’ cultivation under glass is not common. Although this plant could be easily
grown in the whole country, it is important to follow the rules of plant propagation to ensure
good quantity and quality of the crop. The correct choice of field is necessary.

In Hungary there are winter and spring garlic varieties. The spring varieties are planted between
the end of February and the beginning of March. These need dense meadow soil since the
bulbs will not develop in sandy soil. The winter varieties are planted at the end of September
and at the beginning of October. These prefer chernozem fluvic soil (Budai et al. 1999).
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It is very important to make a 3—4 year crop-rotation. It is necessary to avoid planting in
the same plot that has previously been used for root vegetables, because bulb infection and
stem nematode can also damage garlic. Also other Allium species should not be planted
in the same plot that has previously been used for garlic because of the risk from the same
pests and diseases (Szalay 1987).

Stem and bulb nematode (Ditylenchus dipsaci Kiihn) can damage almost 450 host plants:
lucerne, bean, peas, various leguminous plants, potato, strawberry, carrot, tobacco etc,
and for that reason the planting of garlic after these plants should also be avoided (Sturhan
1969, Eriksson 1974, D’Errico 2007).

During the garlic growing season, the largest amount of damage is caused by stem and
bulb nematode, onion carpenter worm (Dyspessa ulula), onion thrips (Thrips tabaci

Lindeman), fusarium (Fusarium oxysporum, Fusarium cepae) and diseases during storage
(Table 1.).

Table 1. Plant protection of the garlic

Proposed Growth \2 RN \2
III. Iv. V. VI. VIIL VIIIL. IX.
Development
of the plant
Weeds

Soil-borne diseases

Terricol pests

Ditylenchus dipsaci

Thrips species

Aceria tulipae

Dyspessa ulula

Puccinia species

Source: Budai et al. (1999), Seprds (2001)

Diseases

Viral diseases pose potential risks to the garlic. Economically most significant are: Garlic
common latent Carlavirus (GCLV), Onion yellow dwarf Potyvirus (OYDV), Shallot latent
Carlavirus and Leek yellow stripe Potyvirus. Of these, the most common is the first
(GCLV), which is often free of symptoms, infection being passed from plant to plant. Other
viruses can also produce serious damage, which are recognisable by mosaic symptoms on
leaves. Typically this virus does not infect winter garlic to the same extent (20% infection)
as the spring varieties (up to 80% infection) (Budai et al. 1999).
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The Onion yellow dwarf virus is encountered more rarely. It causes about 40% infection.
Its’ conspicuous symptoms are yellow-green stripes on leaves, the lack of the wax-coating,
and deformed, wilted leaves. The plant also displays stunted growth.

The source of virus diseases is the clove. The virus spreads with vegetal fluid from plant
to plant with the major help of aphids. However in Hungary it has lesser significance,
because accumulation in the bulb only occurs in very rare cases (Glits 2000).

The most important diseases caused by fungi are:

Fusarium decay (Fusarium oxysporum, Fusarium cepae): This infects the garlic for the
whole of the growing season in the soil, and damages the bulb. The roots of infected plants
rot, the foliage turns yellow or brown, fades and finally dries. However the infection does
not always cause the death of plants (Jepson 2006).

Allium root rot (Sclerotium cepivorum Berk.): This fungi infects the roots during wet and
cool weather. The leaves turn yellow and wilt. The bulbs are covered with white mildew,
and rot. The sclerotiums of fungi in the soil are viable for years (Hagyma Terméktandcs
1996, Budai et al. 1999).

Garlic rusts (Melampsora allii-fragilis Kleb., Melampsora allii-populina Kleb.): The
appearance of orange spots on leaves are a sign of disease. Intensively infected plants turn
yellow and die. Highly humid, sunny days with less precitipation, and temperatures of
45-55 °F, i.e. ca. 8—13 oC are favourable for the spread of this fungi (Schwartz and Mohan
2007). In Hungary it causes significant economic damage only in exceptional cases.

Blue-green garlic rot (Penicillium spp.): Lesions on the garlic bulb, incorrect storage (high
temperature, and high relative humidity), or late planting are causes of this disease. It blocks
the rooting of plants, and covers the cloves with black mildew. Penicillium corymbiferum
species cause particularly heavy damage on garlic (EPPO 1994).

Botrytis rot (Botrytis spp.): Garlic can be infected by B. aclada, B. byssoidea, B. porri from
soil or from planted cloves. This fungi needs heavy dew and precipitation in order to spread.
Symptoms rarely appear in the field but it causes problems in storage: in a warm (15-20 °C),
wet room if the garlic is stored in thick strata the rot spreads (Petroczi 1997, Glits 2000).

Pests

Terricol pests (Elateridae, Melolonthidae): Damage caused by these species is complex.
It gnaws into the cloves and thus the vegetative parts of plants cannot grow adequately,
and diseases can enter plants.

Stem and bulb nematode (Ditylenchus dipsaci Kiihn): This is the highest risk pest for garlic.
In favourable weather the damage can be as much as 40-50%. Ordinarily it causes 5-10%
damage every year. Wet, cool weather is optimal for this pest, which encourages the fast spread
of the nematode especially in adherent soils. A common symptom caused by D. dipsaci is
swelling of the tissues on the lower stem region aboveground, close to the root crown or bulb.
Advanced infections of stem nematode on garlic will cause a discoloration and rotting of the
base of the bulb area, and the root plate can be easily separated from the bulb. The leaves turn
yellow, wilt, and wither. Both the young and full-grown nematodes move on plant by plant in
the soil, and enter through stomas (Jenser et al. 1998, McKenry and Roberts 1985).
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Figure 1. Distribution map of Ditylenchus dipsaci)

Wheat curl mite (Aceria tulipae Keifer): This winters easily in storage in high temperatures,
and damages the garlic. In the field the infection starts from planted cloves. The young
plants curve, then foliage withers, turns yellow and is stunted. It is a carrier of several
viruses (mosaic viruses) in the field and in storage (Diekman 1997, Budai et al. 1999).

Bulb mite (Rhizoglypus echinopus Fumouze et Robin): In Hungary the infection caused
by this pest is about 10-30%. It infects mostly decayed plants, but can damage healthy
ones too. Optimal conditions are 23 °C temperature and 85-89% humidity (Jenser et al.
1998). It can survive in unfavorable conditions in an inert state (Erdds 1982). It lives and
chews on the root of the garlic. The plants wilt and foliage becomes violet coloured. Mites
can be carriers of many diseases (fusarium per example).

Onion thrips (Thrips tabaci Lindemann): These suck on the young leaves. On the auxillary
of leaves and on young bulbs silvery spots appear, then spread onto the whole plant. The
garlic deforms and its’ bulb does not grow adequately. Dry, warm weather helps the
propagation of this pest (Budai et al. 1999, Jenser et al. 1998).

Garlic carpenter worm (Dyspessa ulula Borkhausen): Caterpillars damage the inside of
the bulb; it is totally caverned by these. It enters the plant from the soil. In the bulb more
larvae can also cause damage. In Hungary it rarely appears in large quantities, and only
sporadically (Ubrizsy 1960).

Weeds

Garlic is an optimal plant for weeds because of its’ small foliage. The quantity of weeds
can be reduced through the consideration of more factors. Weed coverage depends on the
integrity of planted cloves, the choice of variety, the date and method of planting, plant
nutrition, on the date of harvest and on chemical and mechanical weed control (Albrecht
1995, Froud-Williams 1987). Between these factors there is a close interaction which is
difficult to separate.
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The species of weeds are different for winter and spring garlic varieties. Winter garlic is
usually grown in loose soil which has thin weed coverage. Spring garlic is usually grown
in hard soils, which is prone to grow weeds because it is more difficult to till and has more
weed species seeds (Hagyma Terméktandcs 1996).

The most common weeds in garlic are follows:

T1: shepherd’s purse (Capsella bursa pastoris), deadnettle (Lamium sp.), ragworts and
groundsels (Senecio sp.), veronica (Veronica sp.),

T2: corn chamomille (Anthemis arvensis), stickyweed (Galium aparine), chickweed
(Stellaria media), field penny-cress (Thlaspi arvense),

T3: Fumaria schlecheri, wild radish (Raphanus raphanistrum), wild mustard (Sinapis
arvensis),

T4: amaranth (Amaranthus sp.), scarlet pimpernel (Anagallis arvensis), saltbush (Atriplex
sp.), goosefoot (Chenopodium sp.), jimson weed (Datura stramonium), potato weed
(Galinsoga parviflora), mayweeds (Matricaria sp.), mercuries (Mercurialis sp.), plantains
(Plantago sp.), knotweeds (Polygonum sp.), purslanes (Portulaca sp.), wild mignonette
(Reseda lutea), annual hedgenettle (Stachys annua), small nettle (Urtica urens),

G3: creeping thistle (Cirsium arvense), field bindweed (Convolvulus arvensis), peppercress,
peppergrass (Lepidium sp.) (Botos and Fiistos 1987).

MATERIAL AND METHOD

This study took place in Hanségliget where the soil type is peat meadow. Meadow soils
which can be found in Hansdg are old moorland bottoms, from which peaty stratas
were eroded by the wind leaving only the clayey stratas. The high underground water-
level ensures a favourable water supply to assist the quick and rich growth of the plants.
The humus is black coloured and adheres to the grains of soil to create polyhedron
formations.(Stefanovits 1956).
The chosen varieties were planted as follows:

— Winter varieties: 7-10 October,

— Spring variety: GK Lelexir (Makdi tavaszi): 10—12 March.
The planting depth of the winter varieties was 7-8 cm, and the spring varieties 4—6 cm.
Line width x stem distance = 30 cm x 8—12 cm, depending on whether exterior, interior
or central cloves were planted. In the case of cloves from the exterior circle a larger stem
distance (12 cm) was used, because these can develop bulbs with a larger mass and greater
quantity of cloves. Conversely the central cloves of the bulb were planted with a smaller
stem distance (8 cm).
In 20062007 super elite classes of Sprint, Arno and Thermidrome varieties were planted.
The following year, in 2007-2008, the cloves obtained from the harvest of these, were
planted.
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Dates of data collection (Table 2.):

Table 2. Data collection of garlic varieties in 2007 and 2008

Date of data collection
2007 2008

Stem and bulb nematode May 5 May 2
(Ditylenchus dipsaci Kiihn)
Garlic rusts May 5, June 3 May 2, May 27, June 10
(Puccinia allii-fragilis Kleb.,
Puccinia allii-populina Kleb.)
Garlic carpenterworm May 5, May 15 May 2, May 15
(Dyspessa ulula Borkhausen)
Onion thrips May 15 — July 15 May 15 —July 15
(Thrips tabaci Lindemann)
Weeds April 2, May 22
Diseases during the storage November 15, December 7 |January 4, January 31,

February 25, March 24

This study used the following methods to determine the degree of damage:

— Stem and bulb nematode: individual plant observation in the field

— Garlic rusts: individual plant observation in the field

— Garlic carpenter worm: light trap

— Onion thrips: yellow water bowl, blue water bowl

— Weeds: Baldzs—Ujvarosi method to estimate the percentage of weed coverage

— Storage diseases: observation of stored garlic bulbs, wet chamber
Data analysis was completed using a Microsoft Excel spreadsheet. The average values of
the gathered results were displayed in a table, and either columns on a bar chart diagram,
or in line graphs format.

RESuULTS

Infection of stem and bulb nematode

To determine the infection of stem and bulb nematode the individual plants were observed in
the field. The research examined 200200 garlic plants from each species; the characteristic
symptoms caused by nematodes, such as dwarfism, curved, stunted leafage were sought.
The following were found (Figure 2.).

The results suggest that the infection of stem and bulb nematode shows the highest value
in the Sprint variety, even though super elite cloves had been planted. Examination of the
data for the following year reveals that in every variety the infection had doubled except in
the case of Sprint. For this variety, the infection of stem and bulb nematode was reduced
to a minimum.
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Figure 2. Infection of stem and bulb nematode in different garlic varieties (%)

Infection of garlic rusts

To determine the infection of garlic rusts individual plants in the field were also examined.
In 2007 two examinations and in 2008 three examinations were made of the foliage of the
garlic varieties.Typical orange coloured uredo spots of Puccinia allii-fragilis Kleb., and
Puccinia allii-populina Kleb were sought on the plants. The following values were noted

on different dates (Figure 3—4.).

Plants were examined for garlic carpenterworm infection (Dyspessa ulula Borkhausen)
twice in each year. In order to observe the swarming of the garlic carpenterworms a light
trap was used. The traps were placed on the field before sunset. However there was no

evidence of any garlic carpenterworm during the study.
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Figure 3. Infection of rusts on the examined garlic varieties in 2007 (%)
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Figure 4. Infection of rusts on the examined garlic varieties in 2008 (%)

In order to observe the number of onion thrips (Thrips tabaci), a yellow and a light blue
water bowl were placed in every 100 m?2 area. These were filled with water, formaline
and, to reduce the surface tension, with washing up liquid. The bowls were placed in the
upper foliage. The captured insects from a two day period were analysed. Collection was
made for two months, but no onion trips were found.

Diseases during storage (Botrytis spp., Fusarium spp., Penicillium spp., Alternaria spp.):
Examination was undertaken more frequently. In order to determine which fungi species
damaged garlic during storage, the fungi were raised in the laboratory using the so-called
wet chamber method: garlic cloves were washed with sterile water, two wet wads were
placed in the vents of the wet chamber, and these were placed below a sterilised rail. The
garlic cloves were then placed on this rail, and the chamber was closed. It was stored
at room temperature for five days. A large quantity of flimsy, grey mildew cover of the
Botrytis species was observed on the cloves. To determine the level of infection of the
Botrytis species 30-30 pieces of each garlic variety were taken at random. After cutting
the bulbs into two parts, the number of cloves infected by mildew were ascertained and
the quantity of infected plants was given a percentage value (Figure 5.).

Results suggest that winter varieties are less suitable for storage than spring varieties. Arno is
an exception as it displayed the specific symptoms at the same time as the GK Lelexir spring
variety. Even in the latest observation, it was found that the healthiest bulbs were from Arno.

s 2

Unfortunately in the case of the Hungarian Makai Jszi symptoms were presented very early.



Disease, pest and weed damage to Hungarian and French garlic varieties in North-West Hungary 11

20 e ] March 24, 2008
d February 25, 2008
January 31, 2008

Makoéi Gszi

Thermidrome
GK Lelexir
Arno

Varieties

Figure 5. Infection of Botrytis species on the examined garlic varieties (%)

Weed-composition of the examined plots

In the examined plots of garlic weed surveys were made twice in 2007. The results of
weed species coverage have been evaluated. The first inspection revealed that in winter
garlic varieties only perennial weeds that have the T2 life form were found, of all the weed
types, these only covered a relatively small surface of the field. In the second inspection,
May 20, 2007 numerous other weeds had also appeared (Table 3.). From this data weed
maps were created (Figure 6.).

The slow warming of the soil is the cause of late weed infestation, because of the thermal
pocket caused by the lowland soil and by the Hansdg-mainchannel that flows at the end
of plots. For the plots supporting spring varieties; it was the central part that was more
exposed to sunshine which had a large cover of weeds, because this optimal enviroment
provided perfect conditions for the weed species seeds to germinate.
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Total cover of weeds
on winter garlic varieties
(April, 2007)

0,00-4,17
4.18-8.33
8.34-12.50
12.51-16.67
16.68-20.83
20.84-25.00
25.01-29.17
29.18-33.33
33.34-37.50

RERRRRN0C

Total cover of weeds
on spring garlic varieties
(May, 2007)

0,00-2.78
2.79-5.56
5.57-8.33
8.34-11.11
11.12-13.89
13.90-16.67
16.68-19.44
19.45-22.22
22.23-25.00

1] | [SNIRNE

Total cover of weeds
on winter garlic varieties
(May, 2007)
0,00-5.56
5.57-11.11
11.12-16.67
16.68-22.22
22.23-27778
27.79-33.33
33.34-38.89
38.90-44.44
44.45-50.00

| [ | NN

Figure 6. Weed cover on plots of garlic, April-May, 2007 (%) (Hanséagliget)

From the results displayed in Table 3. it appears that the most significant problem was
ragweed (Ambrosia elatior), and yellow foxtail (Setaria glauca) which appeared in very
high number. Their appearence may be expected in May. The results of the Fifth National
Weed Survey reveals the severity of the ragweed problem because of its’ large range,
and its’ allelopathical effects for cultivated plants (Briickner 1998). The total weed cover
including ragweed was larger in the plots of spring garlic varieties.
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Magyar és francia fokhagymafajtikban el6fordulé
korokozok, kartevik és gyomok kartétele Nyugat-Magyarorszagon

GOMBKOTO CSILLA — IVANCSICS JOZSEF - NEMETH LAJOS - REISINGER PETER

Nyugat-magyarorszagi Egyetem
Mezdgazdaség- és Elelmiszertudomanyi Kar
Novénytermesztési Intézet
Mosonmagyarévar

(OSSZEFOGLALAS

Az 5000 éves fokhagyma (Allium sativum L.) termesztése Magyarorszdgon két nagy
régidban valésul meg: Maké és kornyékén, illetve a Bacs-Kiskun megyei Dusnok és
kornyékén. Hazdnkban a fokhagymat szantéfoldi novényként tartjuk szdmon, iiveghdzi
hajtatast nem alkalmazunk.

Bér az orszag egész teriiletén biztonsaggal termeszthetd novény, megfeleld mennyiségi és
mindségi terméket csak a ndvényvédelmi szabalyok figyelembevételével kapunk.
Kisérleteinkbe 4 téli fajtat (Makoi dszi, Sprint, Thermidrome, Arno) és egy tavaszit (GK
Lelexir) vontunk be. Vizsgdlataink sordn tobb mddszert alkalmaztunk ezen fajokban
el6forduld betegségek és kartevGk meghatarozasara, és a kartételilk mértékének meg-
allapitdsara.

A vizsgélatba vont teriileten gyomfelvételezést végeztiink Baldzs-Ujvarosi médszer segit-
ségével, GPS-es helymeghatdrozassal.

Kulcsszavak: Allium sativum L., kérokozdk, kartev8k, gyomboritottsdg, fajtaértékelés.

REFERENCES

Albrecht, H. (1995): Changes in the arable weed flora of Germany during the last five decades. 9" EWRS
Symposium, Budapest. 1995. 1, 41-48.

Botos Gy. — Fiistos Zs. (1987): Hagymafélék termesztése. Mez6gazdasagi Kiadd, Budapest.

Briickner D. J. (1998): A parlagfd (Ambrosia artemisiifolia L.) allelopatids hatdsa kultirnovények csi-
rdzasara. Novénytermelés 47, (6) 635-644.

Budai Cs. — Kiss F-né — Regds A-né (1999): A fokhagyma novényvédelme. Novényvédelem 35, (4) 53-58.

D’Errico, F. P. (2007): Nematodi. La difesa delle colture in agrocoltura biologica. Petria 17, (2) 115-117.

Diekman, M. (1997): FAO/IPGRI Technical Guidelines for the Safe Movement of Germplasm. No. 18.
Allium spp. Food and Agriculture Organization of the United Nations, Rome/International Plant
Genetic Resources Institute, Rome.

Erdds Gy. (1982): Védekezés az élelmiszerek allati kartevéi ellen. Mez6gazdasagi Kiad6, Budapest.

Eriksson, K. B. (1974): Intraspecific variation in Ditylenchus dipsaci. 1. Compatibility tests with races.
Nematologica 20, 147-162.

Froud-Willams, R. J. (1987): Changes in weed flora with different tillage and agronomic management
systems. In: Weed management in agro ecosystems: ecological approaches, (Eds.): M. Altieri
and M Liebman. CRC Press, Inc, Florida, 213-236.



Disease, pest and weed damage to Hungarian and French garlic varieties in North-West Hungary 15

Glits M. (2000): Hagymafélék betegségei. in: Glits M. — Folk Gy. (2000): Kertészeti novénykoértan. Mez6-
gazda Kiadd, Budapest.

Hagyma Terméktandcs, Maké (1996): Fokhagymatermesztés technoldgiaja. Makéi Nyomda, Maké.

Jenser G. — Mészdros Z. — Sdringer Gy. (1998): A szant6foldi és kertészeti novények kartevsi. Karos és
hasznos dllatok. Masodik kiadas. MezGgazda Kiadd, Budapest.

Jepson, S. B. (2006): Fusarium rot of garlic bulbs. OSU Plant Clinic. Oregon State University Extension
Service.

McKenry, M. V. — Roberts, P. A. (1985): Phytonematology Study Guide. University of California, Division
of Agriculture and Natural Resources. Publication Number 4045.

OEPP/EPPO (European and Mediterranean Plant Protection Organization) (1994): EPPO Standard
PP 2/1(1) Guideline on good plant protection practice: principles of good plant protection practice.
Bulletin OEPP/EPPO Bulletin 24, 233-240.

Petroczi 1. (1997): A hagyma betegségei. in: Glits M. — Horvdth J. — Kuroli G. — Petroczi 1. (1997):
Novényvédelem. Mezdgazda Kiadd, Budapest.

Schwartz, H. F. — Mohans, S. K. (2007) (eds.): Compendium of onion and garlic diseases and pests. APS
Press, St. Paul, Minnesota.

Seprds 1. (ed.) (2001): Novényorvoslas a kertben. MezGgazdasagi Szaktudas Kiadd, Budapest.

Stefanovits P. (1956): Magyarorsz4g talajai. Akadémiai Kiad6, Budapest.

Sturhan, D. (1969): Das Rassenproblem bei Ditylenchus dipsaci. Mitteilungen der Biologischen Bundes-
anstalt fiir Land- und Fortwirtschaft 136, 87-98.

Szalay F. (1987): A fokhagyma termesztése. in: Botos Gy. — Fiistos Zs. (1987): Hagymafélék termesztése.
Mezé6gazdasagi Kiadd, Budapest.

Ubrizsy G. (1960): A novényvédelem gyakorlati kézikonyve. Mez&gazdaséagi kiadd, Budapest.

http://www.eppo.org/QUARANTINE/nematodes/Ditylenchus_dipsaci/DITYDI_map.htm (2006)

Addpress of the authors — A szerz0k levélcime:

GOMBKOTO Csilla - IVANCSICS J6zsef - NEMETH Lajos — REISINGER Péter
University of West Hungary

Faculty of Agricultural and Food Sciences

Institute of Plant Scienses

H-9200 Mosonmagyarévar, Var 2.






Acta AGRONoMIcA OVARIENSIsS VoL. 53. No. 1.

272

Filiszendzsalapu takarmdnyozas és burkoldssal eléallitott halolajalapa
zsirkészitmény kombindlt etetésének hatasa a tej zsirsavosszetételére

TOTH TAMAS! — VISZKET ERNA! — CSAVAJDA EVA2 —
TANAI ATTILA3 — FEBEL HEDVIG4

' Nyugat-magyarorszdgi Egyetem
Mezégazdasag- és Elelmiszertudomanyi Kar
Allattudoményi Intézet
Takarmdnyozdstani Intézeti Tanszék
Mosonmagyar6var

2Nyugat-magyarorszdgi Egyetem
Mez6gazdasag- és Elelmiszertudomanyi Kar
Novénytermesztési Intézet
Gydgynovénytermesztéstani Intézeti Tanszék
Mosonmagyarévar

3 Adexgo Kft.
Balatonfiired

4 Allattenyésztési és Takarményozdsi Kutatéintézet
Herceghalom

(OSSZEFOGLALAS

Holstein-friz tehenekkel (n = 80) végzett lizemi kisérletben vizsgdltuk a fliszendzsalapud
takarmdnyozas €s egy burkoldssal elGallitott halolajalapi védett zsirkészitmény (termék
neve: Adexgo-1, gyart6: Adexgo Kft., Balatonfiired) kombindlt etetésének hatdsat a tejter-
melésre, a tej Osszetételére és zsirsavtartalmara. A tejmintdkat a reggeli és az esti fejésbdl
egyarant gydjtottiik és értékeltiik. Megallapitottuk, hogy a kidolgozott tartésitott fialap
takarmanyozas és az omega-3 zsirkészitmény etetése nem befolydsolta a tehenek tejter-
melését, illetve a tej fehérje- és laktdztartalmat. Ezzel ellentétben szignifikédns (P < 0,05)
mértékben csokkent a reggeli és az esti tejmintdkban a szdrazanyag- és a zsirtartalom.
A telitett zsirsavak (SFA) koziil a C17:0; C20:0; C22:0 zsirsavak részardnya szignifikans
(P < 0,05) mértékben nétt, mig a C8:0; C10:0; C12:0; C13:0; C16:0; C18:0 zsirsavaké
szignifikansan (P < 0,05) csokkent a kisérleti csoport elegytej mintdiban. Az egyszeresen
telitetlen zsirsavak (MUFA) mennyisége — az olajsav (C18:1) kivételével — szignifikdnsan
(P <0,05) nétt a kisérleti takarmédnyadag etetésének hatdsdra mind a reggeli, mind pedig
az esti tejmintdkban. A kisérleti csoportban a transz-zsirsavak (TFA) részaranya 3,40-,
illetve 3,64-szeresére novekedett az esti és a reggeli tejmintdkban (sorrendben). A kisérleti
takarmanyadag etetését kovetGen mért kiugréan magas transz-zsirsav mennyiség fokoza-
tosan csokkend tendencidt mutatott. Az etetett kisérleti takarmanyadag a fontosabb n-3
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zsirsavak (C18:3, C20:5, C22:5 és C22:6) és a vizsgalt CLA izomerek (c9,t11; t10,c12; c9,cl1;
t9,t11) részardnyat szignifikdnsan javitotta. Ez egyben megnovelte a tej PUFA-tartalmat,
illetve sziikitette az n-6/n-3 ardnyt mind a reggeli (7,48:1 vs. 3,79:1), mind az esti (8,00:1
vs. 3,69:1) elegytej mintdkban (kontroll vs. kisérleti, sorrendben).

Kulcsszavak: tejels tehén, halolaj, védett zsirkészitmény, omega-3, CLA, zsirsavosszetétel.

BEVEZETES ES IRODALOM

A rendelkezésre 4116 irodalmi adatok szerint a tejelS tehenek takarmanyadagjaban alkalma-
zott zsirforrasok és -készitmények (pl. full-fat magvak, Ca-szappanok, hidrogénezett zsirok,
olajok stb.) nemcsak a tehenek tejtermelését, hanem a tej tapldldanyag-tartalmat, illetve a
tejzsir zsirsavosszetételét is befolyasoljak (Komprda et al. 2005, Ribdcs és Schmidt 2006,
Virhegyi et al. 2007, Kudrna és Marounek 2008, Murphy et al. 2008). Az olajforrasok koziil
a tej zsirsavosszetételének kedvezd irdnyban torténd médositasara alkalmas lehet a halolaj.
Ennek oka, hogy a halolajok nagy koncentracidban tartalmaznak olyan n-3 zsirsavakat (pl.
eikozapentaénsav, EPA, C20:5; dokozahexaénsav, DHA, C22:6), amelyek pozitiv human-
egészségiigyi hatdsiak. Az n-3 zsirsavak szdmos élettani folyamatban vesznek részt, mint
példaul a vérplazma zsirsavszintjének szabdlyozdsa, hatdssal vannak a kardiovaszkuldris
és immunfolyamatokra, az idegrendszer fejlédésére, a normadlis latasi funkciok kialakula-
sara (Jump 2002). A hosszu szénldncu, tobbszorosen telitetlen zsirsavak masik csoportjat
az n-6 zsirsavak (pl. linolsav, LA, C18:2) alkotjak. Amig az optimalis n-6/n-3 arany 4:1
(vagy kevesebb), addig a mai amerikai és eurdpai tipusd étrendben ez 10:1 vagy akér a
30:1 ardnyt is elérheti. Eppen ezért fontos lehet olyan élelmiszerek fejlesztése, amelyekben
az n-3 zsirsavak nagyobb részardnyban fordulnak eld. Ennek egyik lehetdsége példaul az
n-3 zsirsavakban gazdag tej és tejtermékek elGallitasa, mivel ezek a szokdsos taplalkozas
integrans részét képezik.

A halolaj 6nélld, és egyéb zsir- vagy olajforrasokkal torténd kombindlt etetése nemcsak
a tej zsir- és fehérjetartalmat, de annak zsirsavosszetételét is jelentGsen befolyasolhatja
(Jones et al. 2000, Palmquist és Griinari 2006, Shingfield et al. 2006, AbuGhazaleh
és Holmes 2007, Cruz-Hernandez et al. 2007, Fatahnia et al. 2008). A tejeld tehenek
takarméanyadagjanak halolajjal torténé kiegészitésekor né a tej EPA- és DHA-tartalma
(Lacasse et al. 2002, Kitessa et al. 2004, Rego et al. 2005, Fatahnia et al. 2008, Toral
et al. 2010). Az n-3 zsirsavak mellett elsGsorban a tej CLA-tartalménak novekedésérdl
szdmolnak be azok a kisérletek, amelyekben halolaj, repceolaj, napraforgdolaj, faggyu
kombindlt etetését, illetve halolaj 6ndll6 etetését vizsgaltak (Donovan et al. 2000, Jones
et al. 2000, Palmquist és Griinari 2006, AbuGhazaleh és Holmes 2007, Osiegowski et
al. 2007, Cruz-Hernandez et al. 2007, Potkanski et al. 2009).

Kedvezétlennek tekinthetd, hogy a kiilonb6z8 zsir- és olajforrasok hatdsara megné a
tejben a transz-zsirsavak mennyisége (Ramaswamy et al. 2001, Whitlock et al. 2006, Abu-
Ghazaleh és Holmes 2007, Schmidt et al. 2008). A transz-zsirsavak negativ hatdsa, hogy
novelik a vérnyomadst, el@segitik a sziv és érrendszeri betegségek kialakuldsét, tovabba
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rakkeltd hatasiak (Judd et al. 1994, Mihdlyiné 1997, Offer et al. 1999). Tobb szerzd a tejben
megnovekedett transz-zsirsav mennyiséggel hozza sszefiiggésbe a tej zsirtartalmdnak
csokkenését is (Kalscheur et al. 1997, Offer et al. 1999, Petit et al. 2004).

A legeltetés és a zoldtakarmanyozas tej zsirsavosszetételre gyakorolt kedvez§ hatdsat
szamos vizsgédlatban igazoltdk (Hagemeister és Voigt 2001, White et al. 2001, Rymer et
al. 2003, Varga-Visi és Csapo 2003, Wijesundera et al. 2003, Addis et al. 2005, Scollan
et al. 2005, Cabiddu et al. 2006, Elgersma et al. 2006, Mel’uchovd et al. 2008). A tart6-
sitott flifélék és a halolajalapu védett zsirkészitmények kombinalt etetésére vonatkozéan
ugyanakkor kevesebb irodalmi forras all rendelkezésre.

El6zetes vizsgdlatainkban (nem publikdlt adatok) egy olyan omega-3 zsirkészitményt
fejlesztettiink ki, amelyet kukoricaszildzs—lucernaszendzs—kukorica alapi takarmanyozas
mellett etettiink a tejeld tehenekkel. Megallapitottuk, hogy a készitmény naponta és alla-
tonként 0,25 kg mennyiségben adagolva szignifikdns hatdsu a tejzsir zsirsavosszetételére
(C20:0; c-C18:1; t-9 C18:1; C20:1, c9,t11-C18:2, C20:5, C22:2 és C22:5). Jelen kisérle-
tiinkben a készitmény tovabbfejlesztett valtozatit hasznéltuk. Az etetett takarmédnyadag
nem a hazai takarményozdsra jellemz8 kukoricaszildzs—lucernaszendzsra épiilt, hanem
fliszendzs—lucernaszendzs alapu volt. A kisérlet legfontosabb célkitlizése annak vizsga-
lata, hogy a kidolgozott takarmdnyadag és a tovabbfejlesztett omega-3 zsirkészitmény
egyiittes alkalmazdsa milyen hatdssal van a laktacié harmadik szakaszdban 1évS tehenek
tejtermelésére, a tej tdpldldanyagainak (fehérje, zsir, cukor) mennyiségére, tovabb4 a tejzsir
zsirsavOsszetételére.

ANYAG ES MODSZER

Tejtermelési kisérlet

A kisérleteket a Solum Zrt. komaromi tehenészeti telepén végeztiik. A kontroll és a kisérleti
csoportba 80, tobbszor ellett tehenet vontunk be, amelyek dontSen a 2-3. laktaciéjukat
teljesitették, és a laktdcié harmadik szakaszdban voltak (atlagos napi tejtermelésiik a
kisérletet megel6z6 2 hétben: 21-22 kg volt).

A kontroll csoport kukoricaszildzs—lucernaszendzs—kukoricadara alapd, mig a kisérleti
csoport fliszendzs—lucernaszenidzs—kukoricadara alapt takarmanyadagot kapott. A napi
takarmdnyadag szdmitott tdpldldanyag-tartalmat, tovabbd vizsgalt zsirsavosszetételét az 1.
tabldzatban foglaltuk 0ssze. Tekintettel arra, hogy a kidolgozott takarmédnyadag, tovabba
az omega-3 zsirkészitmény PCT szabadalmi bejelentése folyamatban van (bejelentési
szam: PCT/IB2011/052014), ezért a pontos Osszetételt nem kivanjuk kozolni. A kisérleti
csoport naponta 0,5 kg mennyiségben egy kereskedelmi forgalomban 1év6 magas EPA- és
DHA-tartalmd halolajat tartalmaz6 sajat fejlesztési burkoldsi technikdval védett omega-3
zsirkészitményt (termék neve: Adexgo-1, gyartd: Adexgo Kft., Balatonfiired) kapott,
amelynek halolajtartalma: 50%. Az el6zetes adatok alapjan a készitmény zsirtartalmanak
benddbeli védettsége kb. 70% (nem publikalt adatok). A jelen kisérletben hasznalt omega-3
készitmény vizsgalt zsirsavosszetétele a 2. tdbldzatban talalhato.
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1. tabldzat A kisérlet soran etetett takarmanyadag szamitott taplaléanyag-tartalma és
vizsgélt fontosabb zsirsavosszetétele (g zsirsav/100 g zsir)

Table 1. The calculated nutrient content and fatty acid profile
of the diet in the experiment

Taplaléanyag (1) Kontroll (2) Kisérleti (3)

Szarazanyag (kg) (4) 24,4 24,6
NEI (MJ) 159 159
Nyersfehérje (g) (5) 3921 3964
MFE (g) (6) 2355 2282
MEN (g) (7) 2501 2504
RDP (g) 2239 2223
Nyersrost (g) (8) 3819 4212
NDF (g) 8935 9075
ADF (g) 4570 5334
Nyerszsir (g) (9) 747 1042
Ca(g) 205 262
P (g) 122 122
Zsirsavosszetétel (10)

Ci4:0: mirisztinsav (myristic acid) 0,50 1,08
Cis:0: palmitinsav (palmitic acid) 13,47 24,31
Cig:0: sztearinsav (stearic acid) 4,49 7,60
Cao:0: arachidsav (arachidic acid) 0,30 0,43
Cie:1: palmitoleinsav (palmitoleic acid) 0,35 0,88
Cis.1: olajsav (oleic acid) 45,11 25,22
c-Cis.1: vakcénsav (vaccenic acid) 1,37 1,01
Cro.1: eikozénsav (eicosenoic acid) 0,37 0,66
Cig:2: linolsav (linoleic acid) 29,19 26,88
Cig:3: linolénsav (linolenic acid) 2,71 6,69
Coo:5: eikozapentaénsav (eicosapentaenoic acid) 0,03 1,41
C»2:5: dokozapentaénsav (docosapentaenoic acid) — 0,15
C22.6: dokozahexaénsav (docosahexaenoic acid) - 0,51

(1) nutrient, (2) control, (3) experimental, (4) dry matter, (5) crude protein, (6) energy dependent metabolizable protein,
(7) N-dependent metabolizable protein, (8) crude fiber, (9) ether extract, (10) fatty acid profile (g fatty acid/100 g fat)

A tejtermelési kisérlet 6 hétig tartott, amit 3 hét elGetetési szakasz el6zott meg. Az el6-
etetési szakaszban szoktattuk hozza a teheneket a fliszenazsalapi takarmanyozashoz és
az omega-3 zsirkészitmény etetéséhez. A Solum Zrt. telepén a teheneket naponta kétszer
fejik. A tehenészetben szamit6géppel dsszekapcsolt fejési rendszer miikodik, igy az allatok
egyedi tejtermelését a kisérlet minden napjan fejésenként rogziteni tudtuk. A tej sszetételét
az esti és a reggeli fejés tejébdl, hetente egy alkalommal egyedileg allapitottuk meg. A
vizsgalatokat (zsir-, fehérje-, laktéz-, szdrazanyag- és zsirmentes szdrazanyag-tartalom)
a Magyar Tejgazdasagi Kisérleti Intézet Kft. (Mosonmagyarévar) végezte el, Milkoscan
FT 120 (Foss Electric) tipusu berendezéssel.

Az egyedi tejmintdk mellett, a kontroll €s a kisérleti szakasz sordan mintavételi alkalman-
ként 2 db elegytejet is gydjtottiink mind a reggeli (n = 12), mind az esti fejésbél (n = 12),
melyek zsirsavosszetételét gdzkromatografids tton értékeltiik.
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2. tdbldzat Az omega-3 zsirkészitmény vizsgalt zsirsavosszetétele (g zsirsav/100 g zsir)

Table 2. Fatty acid profile of the omega-3 fat supplement (g fatty acid/100 g fat)
(gyarté/producer: Adexgo-1; Adexgo Kft.)

Zsirsav (1)

Omega-3 zsirkészitmény (2)

Cs.o: kaprilsav (caprylic acid) 0,04
Cio.0: kaprinsav (capric acid) 0,01
Ci2:0: laurinsav (lauric acid) 0,11
Ci3.0: tridekansav (tridecanoic acid) 0,04
Ci4:0: mirisztinsav (myristic acid) 5,89
Cis.0: pentadekdnsav (pentadecanoic acid) 0,54
Ci6:0: palmitinsav (palmitic acid) 25,47
Ci7.0: heptadekdansav (heptadecanoic acid) 0,45
Cis:0: sztearinsav (stearic acid) 11,26
Cao:0: arachidsav (arachidic acid) 0,39
Cp2.0: behénsav (behenic acid) 0,09
SFA: Telitett zsirsavak (Saturated fatty acids) 44,29
Ci4:1: mirisztoleinsav (myristoleic acid) 0,05
Ci6:1: palmitoleinsav (palmitoleic acid) 5,88
Ci7.1: heptadecénsav (heptadecanoic acid) 0,65
Cis.1: olajsav (oleic acid) 9,85
9t-Cig.1: elaidinsav (elaidic acid) 1,35
11t-Cyg.1: transz-vakcénsav (trans vaccenic acid) 0,80
c-Cis.1: vakcénsav (vaccenic acid) 2,54
Cp2.1: erukasav (erucic acid) 0,97
MUFA: Egyszeresen telitetlen zsirsavak (Monounsaturated fatty acids) 21,29
Cis:2 (n-6): linolsav (linoleic acid) 1,12
CLA (t-10, c-12): konjugdlt linolsav (conjugated linoleic acid) 0,02
CLA (c-9, c-11): konjugdlt linolsav (conjugated linoleic acid) 0,03
CLA (t-9, t-11): konjugalt linolsav (conjugated linoleic acid) 1,97
Cis:3 (n-3): linolénsav (linolenic acid) 2,10
Ci3:3 (n-6): y-linolénsav (y-linolenic acid) 0,16
C20:3 (n-6): eikozatriénsav (eicosatrienoic acid) 0,13
C20:4 (n-6): arachidonsav (arachidonic acid) 0,60
Ca0:5 (n-3): eikozapentaénsav (eicosapentaenoic acid) 11,33
C22:2 (n-6): dokozadiénsav (docosadienoic acid) 0,03
Cp2:4 (n-6): dokozatetraénsav (docosatetraenoic acid) 0,08
C22:5 (n-3): dokozapentaénsav (docosapentaenoic acid) 1,83
C22:6 (n-3): dokozahexaénsav (docosahexaenoic acid) 8,05
PUFA: Tobbszorosen telitetlen zsirsavak (Polyunsaturated fatty acids) 27,45
UFA: Telitetlen zsirsavak (Unsaturated fatty acids) 48,74
Egyéb zsirsav (3) 6,97
>n6 2,12
¥n3 23,31

(1) fatty acid, (2) omega-3 fat supplement, (3) non identified fatty acid
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Kémiai vizsgdlatok

A kisérletek soran etetett takarméanyok szdrazanyag-, nyersfehérje-, nyerszsir-, nyersrost-
és nyershamutartalmat a Magyar Takarmanykdédexben (2004) javasolt médszerekkel
allapitottuk meg. A tejmintdk zsir-, fehérje-, lakt6z-, szdrazanyag- €és zsirmentes szdraz-
anyag-tartalmat a Magyar Tejgazdasagi Kisérleti Intézet Kft. (Mosonmagyarévar) végezte
el, Milkoscan FT 120 (Foss Electric, Déania) tipusd berendezéssel. A takarmanyok és a
tejmintak zsirsavosszetételét Agilent Technologies 6890N (HP, USA) tipusu gazkroma-
tograffal, a Magyar Szabvanyban (MSZ ISO 5508:1992) leirtak szerint hatdroztuk meg.
A kolonna tipusa Supelco SP™ 2560 (100 m x 0,25 mm x 0,2 pm) volt. Vivégazként H,
szolgalt. Nyomds: 176,8 kPa. Detector: FID. Aramlds: 35 ml/perc hidrogén, 30 ml/perc
nitrogén, 300 ml/perc levegd. Homérséklet: injektor: 250 °C. Mintamennyiség: 1 ul. A
zsir elszappanositasat metanolban oldott 1 n NaOH-dal végeztiik. Az észterezés 10%-os
metanolban oldott bor-trifluoriddal, a minta felvitele pedig hexannal tortént.

Statisztikai eljardsok

A kisérleti eredmények statisztikai értékelését a SAS 9.1.3, illetve SPSS for Windows 15.0
programok segitségével (Kolmogorov-Smirnov teszt; t-préba, GLM/repeated measures,
Kruskal-Wallis teszt, Mann-Whitney teszt) végeztiik.

EREDMENYEK

Tejtermelés, tejosszetétel

Az alkalmazott takarmanyozas tehenek tejtermelésére, tovabba a reggeli €s esti tejmintak
Osszetételére gyakorolt hatdsat a 3. tabldzatban foglaltuk 6ssze. Az adatokbdl lathatd, hogy a
kontroll és kisérleti csoport egyedeinek tejtermelése kdzott nem kaptunk szignifik4ns kiilonb-
séget (22,47+0,99 vs. 21,46x1,42, sorrendben). A statisztikai analizis sordn megallapitottuk,
hogy a mérési napnak, illetve a kezelés x napnak szignifikdns (min. P < 0,05) hatdsa van a
tejmennyiségre vonatkoz6an. A mérési nap szignifikdns hatdsa azzal magyarazhaté, hogy
atehenek tejtermelése a laktacié végére folyamatosan csokken. A kezelés x nap interakci6
pedig azt jelzi, hogy egyes tejtermelési napokon szignifikdns (min. P < 0,05) kiilonbség
volt a kontroll és a kisérleti csoport tejtermelése kozott. A rendelkezésre all6 irodalmi
adatokban a halolaj tejeld tehenek tejtermelésére gyakorolt hatdsardl meglehetdsen ellent-
mondasos eredmények taldlhatok. A kapott adatainkkal egyezGen AbuGhazaleh (2008)
100 g halolaj és 300 g napraforgdolaj kombindlt etetésekor, illetve Bharathan et al. (2008)
0,5% halolaj 6nall6 etetésekor nem tapasztaltak valtozast a tejtermelésben. Ugyanakkor
Rego et al. (2005) vizsgdlataban a 160 és a 320 g/nap halolaj-kiegészités hatdsara a termelt
tej mennyisége csokkent. Ezzel ellentétben Fatahnia et al. (2008) eredményei alapjan a
3% halolaj-kiegészités novelte a tejtermelést (32,15 kg/nap) a kontrollcsoporthoz (30,31
kg/map) viszonyitva. Hasonl6 eredményeket kapott Gonzalez és Bas (2002) is, akik a
tejtermelés szignifikans mértékd novekedését (3,4 1/allat) tapasztaltak 3 és 6% halolaj-
kiegészitést kovetden.
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3. tabldzat A napi atlagos tejtermelés és az elegytej mintak Osszetételének alakuldsa (n = 12)

Table 3. The daily average milk production and the composition of the morning and
the evening milk (n = 12)

Kontroll (1) | Kisérleti (2)
csoport (3)
Tejtermelés (kg/nap) (4) 22,47+0,99 | 21,46+1,42
A tej osszetétele, % (m/m) (5)

Tejzsir% (6)
Reggel (7) 3,97+0,152 2,98+0,22P
Este (8) 4,38+0,232 3,36+0,34b
Tejfehérje% (9)
Reggel 3,51+0,11 3,38+0,15
Este 3,56+0,12 3,47+0,13
Tejcukor% (10)
Reggel 4,57+0,04 4,60+0,03
Este 4,57+0,07 4,58+0,07
Szdrazanyag% (11)
Reggel 12,70+0,212 11,62+0,28b
Este 13,15+0,282 12,08+0,31b

a, b: A vizszintes sorokon beliil a kiilonboz6 bettivel jelolt értékek szignifikdnsan eltérnek egymastdl (P < 0,05)

a, b: different superscripts within a row indicate significant differences (P < 0.05)

(1) control, (2) experimental, (3) group, (4) milk production (kg/day), (5) composition of milk, (6) fat, (7) morning,
(8) evening, (9) protein, (10) lactose, (11) dry matter

Az etetett takarmanyadag szignifikans mértékben csokkentette mind a reggeli, mind az esti
tejmintdk esetében a tejzsir%-ot. A reggeli tejmintdkban 0,99 szdzalékponttal, mig az esti
tejeknél 1,02 szazalékponttal csokkent a kisérleti csoport egyedeinél a tejzsir-koncentracio.
A kezelésen kiviil a kapott adatokra a mintavétel id6pontjanak, a napszaknak (reggel, este),
illetve a kezelés x mintavételi id6pontnak is szignifikdns hatdsa volt (min. P < 0,05). A
tejzsir% jelentSs mértéki csokkenése kovetkeztében a kisérleti tejmintdkban szignifikansan
csokkent a szdrazanyag mennyisége. Utbbi paraméter a reggeli tejmintdk esetében 1,08
szazalékponttal, mig az esti mintdkban 1,07 szdzalékponttal csokkent. Ebben az esetben
is igazoltuk a mintavételi id6pont, a napszak, illetve a kezelés x mintavételi idGpont, to-
vabba kezelés x mintavételi id6pont x napszak szignifikdns hatdsat (min. P < 0,05). Kapott
adatainkkal egyez6en Ramaswamy et al. (2001) vizsgalatdban a 2% halolajetetés hatdsara
szignifikdnsan csokkent a tejzsir% (2,58% vs. 3,31%), és a szdrazanyag-koncentracié (11,47%
vs. 12,46%). Hasonl6 eredményeket kaptak mas szerz6k is (Donovan et al. 2000, Keady et
al. 2000, Murphy et al. 2008), mig Gonzalez és Bas (2002) nem tapasztaltak statisztikailag
igazolhaté mértékd valtozast a tejzsirtartalomban 3 és 6% halolaj alkalmazasa esetén.

A fehérje és a laktéz vonatkozasaban nem kaptunk statisztikailag igazolhato kiilonbséget a
kontroll és a kisérleti csoport kozott. Hasonlé eredményrSl szamolt be Ramaswamy et al.
(2001), Gonzalez és Bas (2002), illetve Bharathan et al. (2008) is kiilonb6z6 részaranyu
(2%; 3 és 6%; illetve 0,5%, sorrendben) halolaj-kiegészitést kovetGen. Mds vizsgdlatokban
azonban a halolajetetés hatdsara a laktdztartalom novekedését (Murphy et al. 2008), tovabba
a tejfehérje csokkenését tapasztaltak (Rego et al. 2005, AbuGhazaleh et al. 2004).
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Zsirsavprofil

A kisérletben etetett takarmanyadagok reggeli és esti tejmintak zsirsavosszetételére gya-
korolt hatdsat a 4. és 5. tabldzatban foglaltuk 6ssze. A telitett zsirsavak (SFA) esetében a
kisérleti csoport teje szignifikdnsan nagyobb részardnyban tartalmazta a C17:0; C20:0;
C22:0 zsirsavakat a kontrollhoz képest mind a reggeli, mind pedig az esti tejmintakban.
Ugyanakkor a C8:0; C10:0; C12:0; C13:0; C16:0; C18:0 zsirsavak részardnya szignifikdnsan
csokkent mindkét mintavételezési idGpontban. Ennek kovetkeztében a kontroll és a kisér-
leti tejmintdkban a telitett zsirsavarany (SFA) vonatkozasaban szignifikdns kiilonbséget
talaltunk a reggeli (65,92% vs. 58,95%) és az esti (63,78% vs. 58,22%) tejmintak kozott. Az
emlitett telitett zsirsavak részaranydnak szignifikans mértékd csokkenését mas halolajjal
végzett vizsgdlatok adatai is megerdsitik (Ramaswamy et al. 2001, Osiegowski et al.
2007, Murphy et al. 2008). Kapott adatainkkal egyez&en a halolaj-kiegészitést kovetSen
a hosszu szénldnc telitett zsirsavak (pl. C20:0) novekedését Mozzon et al. (2002) kisérleti
eredményei szintén igazoljak. Filiszendzsalapd takarmédnyadag etetését kovetSen az SFA
részaranyanak csokkenését tapasztaltak Pesek et al. (2008) is.

A 4. ésaz 5. tdabldzatban kozolt adatokbdl lathatd, hogy az egyszeresen telitetlen zsirsa-
vak (MUFA) részardnya — az olajsav (C18:1) kivételével — szignifikdnsan nétt a kisérleti
takarmanyadag etetésének hatdsara mind a reggeli, mind pedig az esti tejmintdkban. A
tejzsirban a t-9 C18:1 (elaidinsav) és a c-Cl18:1 (vakcénsav) részardnydnak novekedése
taplalkozds-élettani szempontbdl kedvezdtlen valtozasnak tekinthetd (Willett et al. 1993,
Hodgson et al. 1996, Mihdlyiné 1997, Hunter 2005, Martin et al. 2005, Micha és Moz-
zaffarian 2008, Wandall 2008). Eredményeinkhez hasonléan Whitlock et al. (2006) is
az emlitett zsirsavak novekedését tapasztaltdk halolaj és sz6ja kombinalt (0,33; 0,67 és
1%, sorrendben) etetésekor. Vizsgdlatukban a t-9 C18:1 zsirsav részardnya 0,25 g/100 g
zsirrél 0,44 g/100 g zsirra, mig a c-Cl18:1 zsirsav mennyisége 0,44 g/100 g zsirrél 0,51
g/100 g zsirra n6tt. Mds szerz8k is a transz-zsirsavak (TFA) novekedését tapasztaltak 1;
2 és 3% halolaj, illetve 0,5% halolaj és 2% sz6ja kombindlt etetésekor (Donovan et al.
2000, AbuGhazaleh et al. 2004). A vakcénsav részaranyanak novekedését nemcsak hal-
olaj, hanem legeltetést kovetSen is leirtak (Bauman és Griinari 2001, Kolver et al. 2002).
Ennek oka, hogy a legel6fd gazdag C18:3 zsirsavban és a benddbeli biohidrogénezés
folyamatdban a vakcénsav (c-Cl18:1) egy koztes termék.

A C18:1 és a vizsgalt TFA (t-9 C18:1) adatainak részletesebb értékelésekor megfigyeltiik,
hogy a 3 hétig tart6 elGetetési szakaszt kovetSen — a kisérlet 5—7. hete kozott —a C18:1 zsirsav
részaranya jelentSsen csokkent, mig a t-9 C18:1 zsirsav részaranya ugrasszertien megndtt (/.
dbra). Bzt kovetSen a vizsgalt TFA részardnya mind a reggeli, mind az esti tejmintdkban
folyamatosan mérséklédott (8—9. hét). Ez a tény egyértelmten felhivja a figyelmet arra, hogy
az ilyen tipusu kisérletek esetében hosszabb vizsgdlati szakaszt kell alkalmazni, mivel a
rovid ideig tartd kisérletek félrevezetS eredményt adhatnak. Az elvégzett korreldcidvizsgalat
sordn megallapitottuk, hogy a C18:1 és a t-9 C18:1 zsirsavak kozott igen szoros (—0,902;
P < 0,01) negativ korreléci6 van. Ez a rendelkezésre 4116 irodalmi adatokkal 6sszhangban
van. Adatainkkal egyez6en Ramaswamy et al. (2001), Palmquist és Griniiari (2006),
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illetve Murphy et al. (2008) szintén a t-9 C18:1 zsirsav novekedését tapasztaltdk halolaj,
és halolaj + napraforg6olaj kombinalt kiegészitése soran. Mds szerz6k a c-C18:1 zsirsav
nagyobb részaranyud novekedését is megfigyelték az emlitett olajkiegészitések alkalmaza-
sat kovetden (Ramaswamy et al. 2001, Mozzon et al. 2002, Palmquist és Griniiari 2006,
AbuGhazaleh 2008). Meg kell emliteni azt is, hogy a kisérleti csoport egyedeinek tejében
jelentds mértékben megndtt a nem azonositott zsirsavak mennyisége. Ez pozitiv és negativ
élettani hatdssal rendelkezd zsirsavakat egyarant magaba foglalhat.

A 4. és az 5. tabldzat adatai szerint a kidolgozott fialapt takarmédnyadag és az omega-3
zsirkészitmény egyiittes etetése szignifikdnsan megnovelte a tobbszorosen telitetlen zsir-
savak (PUFA) részardnyat a tejzsirban. A kontroll egyedek reggeli és esti tejéhez viszonyitva
a kovetkez8 PUFA zsirsavak részaranyanak szignifikdns novekedését tapasztaltuk: C18:3,
C20:5, C22:5, tovabba CLA (c9,t11;t10,c12; c9,c11; t9,t11) izomerek. A kontroll tejben C22:6
zsirsavat nem tudtunk kimutatni, ugyanakkor a dokozahexaénsav a kisérleti tehenek reggeli
és esti tejében 0,05 g/100 g zsir mennyiségben megjelent. Az n-3 zsirsavakkal ellentétben
szamos n-6 zsirsav részaranya szignifikansan csokkent (C20:3; C20:4; C22:4), mikdzben a
linolsav (C18:2, LA) mennyisége kismértékben nétt (NS). Az n-6/n-3 ardny mind a reggeli
(7,48:1 vs. 3,79:1), mind az esti (8,00:1 vs. 3,69:1) elegytej mintdkban jelentds mértékben
szukiilt (kontroll vs. kisérleti, sorrendben). Ez az irodalmi adatok szerint huméntédplalko-
z4si szempontb6l szamos betegség (pl. sziv- és érrendszeri) megel§zésében elényos lehet
(Wahrburg 2004, Thorsdottir et al. 2004, Simopoulos 2008).

Az n-3 zsirsavak részardnyanak novekedését kiilonb6z6 ddzisu halolaj 6néll6 és kombindlt
(halolaj—szdjaolaj) etetésének hatdsdra mds vizsgalatokban is megéllapitottak (Donovan et al.
2000, Ramaswamy et al. 2001, Whitlock et al. 2006). A linolénsav (C18:3, n-3) részaranyanak
novekedése elsGsorban a fllalapi takarméanyozasra vezethet( vissza. A halolaj 6nall6 és napra-
forgdolajjal torténd kombindlt etetésekor ugyanis a C18:3 zsirsav részardnya mas szerzdk
kisérletében csokkent (AbuGhazaleh és Holmes 2007, Cruz-Hernandez et al. 2007). White
et al. (2001) vizsgalatdban a kukoricaszildzs-alapt takarmanyadaghoz viszonyitva a legel 6f
mind a holstein-friz, mind pedig a jersey fajta esetében szignifikdnsan (P < 0,01) novelte a
linolénsav részardnyat a tejben. A PUFA zsirsavak novekedését fii- és lucernaszildzs-alapu
takarmanyozds mellett més szerzOk adatai is alatdmasztjak (Jahreis et al. 1997).

A CLA-ra vonatkozd pozitiv eredményiinket a rendelkezésre 4116 irodalmak adatai szintén
megerGsitik. Igy pl. Bharathan et al. (2008) vizsgilatiban a takarmanyadag 0,5% halolajjal
torténd kiegészitése esetén a CLA részardnya szignifikdnsan nétt (0,52 g/100 g zsir vs.
0,90 g/100 zsir). A tej CLA-tartalmanak novekedését a halolaj 6n4llo, illetve szdjaolajjal
torténd kombindlt etetésekor ugyancsak igazoltdk (Donovan et al. 2000, AbuGhazaleh
et al. 2004, Murphy et al. 2008). Oka lehet a CLA novekedésének az is, hogy a fiialapi
takarmdnyozds szintén noveli a tejzsir CLA- (kiilonosen a c9, t11-C18:2) tartalmat (Kelly et
al. 1998, Dhiman et al. 1999, White et al. 2001). Ismert az is, hogy a tejzsir CLA-tartalmat
nemcsak az alkalmazott zsirkiegészités, hanem a laktacidk szima, a takarmanyadag tipusa
és a szezon is befolyasolja (Lawless et al. 1998, Lock és Garnsworthy 2003). Ugyanakkor
ahal- és lenolaj alkalmazédsakor a CLA-novekedés mellett a transz-zsirsavak emelkedésére
is szamitani lehet (Ramaswamy et al. 2001, Baer et al. 2001, Toral et al. 2010).
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4. tdbldzat A kontroll és a kisérleti csoport tejének zsirsavosszetétele
(reggeli elegytej mintdk, n = 12; g zsirsav/100 g zsir)
Table 4. Fatty acid profile of control and experimental group
(in the morning, n = 12; g fatty acid/100 g fat)
Zsirsav (1) Kontroll (2) | Kisérleti (3)
Cs.o: kaprilsav (caprylic acid) 0,98+0,072 0,79+0,05b
Cio:0: kaprinsav (capric acid) 2,49+0,082 1,98+0,18P
Ci1.0: undekansav (undecanoic acid) 0,31+0,00 0,30+0,08
Ci2:0: laurinsav (lauric acid) 3,160,142 2,66+0,23b
Ci3.0: tridekansav (tridecanoic acid) 1,19+0,012 0,16+0,01°
Ci4:0: mirisztinsav (myristic acid) 10,63+0,39 |10,54+0,58
Cis.0: pentadekdnsav (pentadecanoic acid) 1,02+0,02 1,16+0,34
Cie:0: palmitinsav (palmitic acid) 35,43+0,522 | 33,37+0,47°
Ci7.0: heptadekdnsav (heptadecanoic acid) 0,59+0,020 | 0,77+0,022
Cig.0: sztearinsav (stearic acid) 9,93+0,712 6,95+0,97b
Coo.0: arachidsav (arachidic acid) 0,15+0,01b 0,22+0,032
Ca2:0: behénsav (behenic acid) 0,04+0,00b | 0,05+0,002
SFA: Telitett zsirsavak (Saturated fatty acids) 65,92+0,712 | 58,95+1,68>
Ci4:1: mirisztoleinsav (myristoleic acid) 0,97+0,05b 1,44+0,062
Cie:1: palmitoleinsav (palmitoleic acid) 2,17+0,09 | 2,95+0,172
Ci7.1: heptadecénsav (heptadecanoic acid) 0,19+0,01° | 0,27+0,022
Cis.1: olajsav (oleic acid) 22,98+0,532 |19,50+1,89b
c-Cis.1: vakcénsav (vaccenic acid) 0,64+0,05> | 0,79+0,042
9t-C;s.1: elaidinsav (elaidic acid) 1,54+0,14b | 5,60+1,542
Cao:1: eikozénsav (eicosenoic acid) 0,13+0,00b | 0,21+0,022
MUFA: Egyszeresen telitetlen zsirsavak (Monounsaturated fatty acids) | 28,62+0,67° |30,76+1,122
Cis.2 (n-6): linolsav (linoleic acid) 2,50+0,23 2,68+0,39
CLA 1 (c9, t11): konjugdlt linolsav (conjugated linoleic acid) 0,42+0,02b 1,44+0,392
CLA 2 (t10, c12): konjugélt linolsav (conjugated linoleic acid) 0,02+0,000 | 0,05+0,012
CLA 3 (c9, cl1): konjugélt linolsav (conjugated linoleic acid) 0,02+0,000 | 0,06+0,002
CLA 4 (9, t11): konjugélt linolsav (conjugated linoleic acid) 0,03+£0,00b | 0,050,002
Cis:3 (n-3): linolénsav (linolenic acid) 0,32+0,04> | 0,59+0,052
Cis:3 (n-6): y-linolénsav (y-linolenic acid) 0,030,002 | 0,01+0,00P
C0:2 (n-6): eikozadiénsav (eicosadienoic acid) 0,03+0,00 0,04+0,00
Co0:3 (n-6): eikozatriénsav (eicosatrienoic acid) 0,12+0,002 | 0,09+0,01b
Ca0.4 (n-6): arachidonsav (arachidonic acid) 0,18+0,002 | 0,13+0,01b
Cao:5 (n-3): eikozapentaénsav (eicosapentaenoic acid) 0,02+0,00b | 0,06+0,012
C22:2 (n-6): dokozadiénsav (docosadienoic acid) 0,01+0,00 0,02+0,00
Ca2.4 (n-6): dokozatetraénsav (docosatetraenoic acid) 0,05+0,002 | 0,030,000
C22:5 (n-3): dokozapentaénsav (docosapentaenoic acid) 0,05+0,00> | 0,09+0,002
Ca2:6 (n-3): dokozahexaénsav (docosahexaenoic acid) — 0,05+0,02
PUFA: Tobbszorosen telitetlen zsirsavak (Polyunsaturated fatty acids) 3,83+0,29> | 5,45+0,532
UFA: Telitetlen zsirsavak (Unsaturated fatty acids) 32,45 36,21
Egyéb zsirsav (4) 1,63 4,84
>n6 2,92 3,00
¥n3 0,39 0,79
n-6/n3 ardny 7,48 3,79

a, b: A vizszintes sorokon beliil a kiilonboz6 bettivel jelolt értékek szignifikansan eltérnek egymastol (P < 0,05)
a, b: different superscripts within a row indicate significant differences (P < 0.05)

(1) fatty acid, (2) control, (3) experimental, (4) non identified fatty acid
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5. tabldzat A kontroll és a kisérleti csoport tejének zsirsavosszetétele
(esti elegytej mintdk, n = 12; g zsirsav/100 g zsir)

Table 5. Fatty acid profile of control and experimental group

(in the evening, n = 12; g fatty acid/100 g fat)

Zsirsav (1) Kontroll (2) | Kisérleti (3)
Cs.o: kaprilsav (caprylic acid) 0,94+0,032 | 0,79+0,07b
Cio.0: kaprinsav (capric acid) 2,39+0,122 1,97+0,22b
C11.0: undekansav (undecanoic acid) 0,34+0,07 0,28+0,02
Ci2:0: laurinsav (lauric acid) 3,070,172 | 2,62+0,26b
Ci3.0: tridekansav (tridecanoic acid) 0,19+0,002 | 0,16+0,01b
C14:0: mirisztinsav (myristic acid) 10,48+0,45 |10,31+0,50
Cis:0: pentadekdnsav (pentadecanoic acid) 1,00+0,03 1,04+0,06
Cie6:0: palmitinsav (palmitic acid) 34,73+0,382 |32,62+0,31b
Ci7.0: heptadekansav (heptadecanoic acid) 0,57+0,00 | 0,76+0,022
Cig.0: sztearinsav (stearic acid) 9,88+0,542 | 7,39+0,74b
Coo.0: arachidsav (arachidic acid) 0,15+0,01> | 0,23+0,032
Co2.0: behénsav (behenic acid) 0,04+0,00 | 0,05+0,002
SFA: Telitett zsirsavak (Saturated fatty acids) 63,780,762 |58,22+1,40b
C14:1: mirisztoleinsav (myristoleic acid) 1,00+0,06P | 1,43%0,102
Cie:1: palmitoleinsav (palmitoleic acid) 2,28+0,06P | 2,91+0,262
Ci7.1: heptadecénsav (heptadecanoic acid) 0,20+0,00> | 0,28+0,022
Cig.1: olajsav (oleic acid) 23,75+0,662 |20,47+0,52b
c-Cis.1: vakeénsav (vaccenic acid) 0,69+0,020 | 0,78+0,032
9t-Cj3.1: elaidinsav (elaidic acid) 1,56+0,06 | 5,31+1,182
Cro:1: eikozénsav (eicosenoic acid) 0,13+0,00> | 0,23+0,022
MUFA: Egyszeresen telitetlen zsirsavak (Monounsaturated fatty acids) | 29,61+0,70° | 31,41+0,992
Ci3:2 (n-6): linolsav (linoleic acid) 2,61+0,13 2,73+0,23
CLA 1 (9, t11): konjugalt linolsav (conjugated linoleic acid) 0,43+0,020 | 1,38+0,26%
CLA 2 (t10, c12): konjugélt linolsav (conjugated linoleic acid) 0,03+0,00> | 0,04+0,012
CLA 3 (¢9, c11): konjugdlt linolsav (conjugated linoleic acid) 0,02+0,00 | 0,06+0,002
CLA 4 (19, t11): konjugélt linolsav (conjugated linoleic acid) 0,03+0,00° | 0,05+0,012
Cis:3 (n-3): linolénsav (linolenic acid) 0,31+0,01°> | 0,62+0,102
Cig:3 (n-6): y-linolénsav (y-linolenic acid) 0,03+0,002 | 0,01+0,00b
Cr0:2 (n-6): eikozadiénsav (eicosadienoic acid) 0,03+0,00 0,04+0,00
Cr0:3 (n-6): eikozatriénsav (eicosatrienoic acid) 0,12+0,002 | 0,10+0,00b
Cr0:4 (n-6): arachidonsav (arachidonic acid) 0,19+0,002 0,14+0,02b
Coo:5 (n-3): eikozapentaénsav (eicosapentaenoic acid) 0,02+0,00> | 0,06+0,002
C22:2 (n-6): dokozadiénsav (docosadienoic acid) 0,01+0,00 0,02+0,00
Ca2.4 (n-6): dokozatetraénsav (docosatetraenoic acid) 0,050,002 0,030,000
C2:5 (n-3): dokozapentaénsav (docosapentaenoic acid) 0,05+0,00> | 0,10+0,002
Ca2:6 (n-3): dokozahexaénsav (docosahexaenoic acid) — 0,05+0,02
PUFA: Tobbszorosen telitetlen zsirsavak (Polyunsaturated fatty acids) | 3,95+0,15> | 5,49+0,502
UFA: Telitetlen zsirsavak (Unsaturated fatty acids) 33,56 36,90
Egyéb zsirsav (4) 2,66 4,88
>n6 3,04 3,07
¥n3 0,38 0,83
n-6/n3 ardny 8,00 3,69

a, b: A vizszintes sorokon beliil a kiilonboz§ betiivel jelolt értékek szignifikdnsan eltérnek egymadstdl (P < 0,05)
a, b: different superscripts within a row indicate significant differences (P < 0.05), as in Table 4.
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1. dbra A C18:1 és a t-9 C:18 (elaidinsav) részaranydnak véltozasa
az elbetetés (1-3. hét) és a kisérleti szakasz (4—9. hét) sordn (g zsirsav/100 g zsir)
Figure 1. Changes in the ratio of C18:1 and t-9 C:18 fatty acid during preliminary
(1-3. weeks) and experimental (4—9. weeks) period (g fatty acid/100 g fat)
(D) fatty acid, g/100 g fat, (2) week, (3) C18:1 (morning),
@) C18:1 (evening), (5) 9-t C18:1 (morning), (6) 9-t C18:1 (evening)

KOVETKEZTETESEK

Az elvégzett kisérletbdl osszefoglaléan megallapithatd, hogy a kidolgozott fiszendzsalapi
takarmanyozds és a tovabbfejlesztett omega-3 zsirkészitmény alkalmazasa nem befolyasolta
a tehenek tejtermelését, illetve a tej fehérje- €s laktéztartalmat. Szignifikdns mértékben
csokkent ugyanakkor a reggeli és az esti tejmintdkban a zsirtartalom, és ennek kovet-
keztében a szdrazanyag-tartalom is. A zsirsavosszetétel tekintetében pozitiv és negativ
hatdsokat egyarant tapasztaltunk. Megdllapitottuk, hogy az 6sszedllitott takarmédnyadag a
fontosabb n-3 zsirsavak (pl. ALA, EPA, DPA és DHA), tovabba a CLA izomerek (pl.c9,t11;
t10,c12) részardnyat szignifikdnsan javitotta. Ez egyben megnovelte a tej PUFA-tartalmat,
illetve sztikitette az n-6/n-3 ardnyt mind a reggeli, mind az esti elegytej mintdkban. A
kedvezd hatdsok mellett a transz-zsirsavak (t-9-C18:1) mennyisége szignifikans mértékben
ndtt, ami humdantaplalkozasi szempontbdl kedvezitlen valtozasnak tekinthetS. A kisérleti
takarmanyadag etetésének megkezdését kovetGen mért kiugréan magas transz-zsirsav
mennyiség fokozatosan csokkend tendencidt mutatott. Ez felhivja a figyelmet arra, hogy
az olyan tipusu kisérletekben, ahol a tejzsirsav-Osszetétel modositasa a 6 cél, célszerd
hosszabb vizsgélati szakaszt beiktatni.
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Effect of combined utilisation of grass haylage based diet and
fish oil based coated fat supplement on fatty acid profile in milk
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SUMMARY

The effects of combined utilisation of grass haylage based ration and fish oil based coated
fat supplement (Adexgo-1, produced by Adexgo Ltd., Balatonfiired) feeding on the yield, the
composition and the fatty acid content of milk were examined using Holstein- Friesian cows
(n=380) in a farm trial. Morning and evening milk samples were collected and tested. It was
found that feeding the preserved grass based ration and the omega-3 fat supplement had no
influence on milk production, and/or on milk protein and lactose content. In contrast, dry
matter and fat content decreased significantly (P < 0.05) in the morning and evening milk
samples. The rate of C17:0; C20:0; C22:0 fatty acids from the group of saturated fatty acids
(SFA) significantly increased (P < 0.05), whereas the rate of C8:0; C10:0; C12:0; C13:0;
C16:0; C18:0 significantly decreased in the samples collected from the experimental group.
Due to feeding experimental diet, the percentage of monounsaturated fatty acids (MUFA)
—except oleic acid (C18:1) — increased significantly both in the morning and evening milk
samples. The rate of trans fatty acids (TFA) increased up to 3.40 and 3.64-fold in the
evening and morning milk samples, respectively. The high quantity of TFAs measured
after feeding experimental diet showed a gradually decreasing trend. The experimental
diet significantly improved the percentage of the major n-3 fatty acids (C18:3, C20:5, C22:5
and C22:6) and the tested CLA isomers. It also increased the PUFA content of milk and
narrowed the n-6/n-3 ratio both in the morning (7.48:1 vs. 3.79:1) and evening (8.00:1 vs.
3.69:1) milk samples (control vs. experimental, respectively).

Keywords: dairy cow, fish oil, bypass fat supplement, omega-3, CLA, fatty acid profile.
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Possibilities of evaluation of energy plant sector in agriculture
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SUMMARY

The importance of energy plant sector — being one of the agricultural sectors — shows
a growing tendency in the developed world, at the same time considerable competition
exists on the energy market among the different energy sources and basic materials. The
competition between the two major groups, the fossil energy sources and the renewable
energy sources is present in all the energetic sectors, and the competition is also considerable
among the energy sources used for similar energetic purposes. According to the directive
of the European Council, Hungary is supposed to reach a 13% share of renewable energy
sources by 2020 in the final energy use. The new National Action Program sets the target
value of 107 PJ/year concerning the gross utilisation of renewables by 2020.
Agricultural conditions are favourable for energy farming in Hungary, along with its
positive effects. Due to its complex and widespread relations, the present situation and
future development of energy farming have a considerable effect on the other sectors of
the national economy. The macro-economic evaluations of energy farming may highlight
those factors that — either in negative or in positive direction — influence the present state
of the sector and support the elaboration of the sector strategy.

Keywords: renewable energy, energy plant sector, competitiveness.

INTRODUCTION

The share of renewable energy sources shows an increasing tendency in the world, and
energy farming can play an increasingly important role also in the future of the Hungarian
agricultural sector. It is indicated both in the mid- and long-term expectations of the
European Union concerning the use of renewables and in the Hungarian commitments to
increase the share of renewables in energy use.

The increase of share of renewables is both an international and national priority. Besides,
energy import dependency could be decreased, and — not at last — the safety of supply could
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be increased. All these factors underline that renewable energy sources are emphasized in the
energetic development plans from the beginning of the new millennium; among the renewables
the utilisation and the analysis of characteristics of biomass play an important role.

MATERIAL AND METHODS

Several sources have been included and different viewpoints have been mapped for
collecting and evaluating data concerning the research topic. During the research macro-
economic evaluation methods have been used to support the elaboration of the strategy
for the energy farming sector.

In the first phase of analysis different macro-economic factors — such as political and
economic situation, social, technological, environmental and legal background — have been
mapped with PESTEL analysis. In order to define further possibilities and limiting factors,
the evaluation of the sector and the already established or potential competition factors
have been revealed. Finally, the method of SWOT analysis has been applied to collect and
structure the collected data and findings, to support the evaluation of the present state and
future position of the investigated sector.

RESULTS AND CONCLUSIONS

Analysis of the environment

One possible method for the evaluation of the environment in a wider sense (macro-
environment) is the PESTEL analysis. The method refers to the investigation of the
significant macro-environmental factors (Political, Economic, Social/Socio-cultural,
Technological, Environmental, Legal) and explores the present state and future
development possibilities of the energy farming sector (Bartek-Lesi et al. 2007). Macro-
environment provides a frame that cannot be influenced, what the investigated sector
needs to adapt to.

The effect of policy on the energy farming sector can primarily be perceived through
international and national strategies that aim to improve renewable energy sources.

In 2008 the European Council defined the following objectives: to decrease the emission
of greenhouse gas effects by 20%, energy consumption should be decreased by 20%
by 2020 compared to the prognosis, the share of renewable energy sources in the total
energy consumption of the EU should be increased to 20%, gasoline and diesel use in
the traffic should include at least 10% biofuel use (in energy value). According to the
directive Hungary is supposed to reach a 13% share of renewable energy sources in final
consumption by 2020. The new National Action Plan defines a target value of 107 PJ/year
of gross renewable energy use by 2020 (MET 2008, MND 2010).
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From the economic factors the current changes in agriculture and energetic considerably
influence the situation of energy farming. Energy prices increased significantly in Hungary
in the past years, at the same time energy consumption is continuously above 1100 PJ and this
value is not expected to decrease in the near future. Almost 70% of energy use in Hungary
originates from import; this value well indicates the dependency from the service providers.
Development possibilities unambiguously refer to the increase of renewable energy sources;
therefore the increasing tendency of biomass-based energy production is a favourable process
(between 1997-2008 from 408 toe /tonnes of oil equivalent/ up to 1520 toe).

While the share of agriculture from the GDP reached 6.8% in 1995, by 2008 this rate fell
back to 3.7%. Deepening the problem, the proportion of the main sectors in agriculture
changed unfavourably: the total gross output reached 1621 million HUF in 2009, of which
plant production reached 54%, the share of animal and animal products was 37%, and 9%
came out from agricultural services and secondary activities (HCSO 2010 a,b).

The main objective is to increase the income-generating ability and competitiveness in
agriculture, the production of energy plants can considerably support this objective.
Concerning social and cultural relations of the investigated sector it is very unfavourable
in Hungary that environment-conscious way of thinking and living is still not popular
or widely considered, mainly due to financial reasons. Consumer practices and habits
concerning energy supply depend on the established and operating systems, and the
influence of “demand on possibilities” is very limited!

Production technology and the technical conditions are mainly available; the available
agricultural and forestry machinery base can be used for energy farming purposes. The
technical background for the use of energy originating from renewable is also available;
moreover, the existing capacities are not totally utilised. As the result of current developments
heating units designed for small-scale or family use can be purchased; the efficiency of such
heating equipments can reach 90%, but the switch to such technology is very expensive.
The importance of energy plants from environmental protection aspects can be primarily
described by the rate of decrease of emission of dangerous materials originating from
the use of fossil energy sources, whereas the decrease is the resulting from the use of
renewables. It should be mentioned that some energy plants also have excellent organic
melioration characteristics.

Investigating legal aspects it should be emphasised that the explanation of green energy,
biomass should be accurately defined when we talk about renewable energy sources.
At the moment the inaccurate definition or approach gives floor to processors to free
explanations. As a consequence the increasing share of fire wood in heat energy production
puts considerable pressure on sylviculture.

Sector analysis

The analysis of different sectors of the national economy highlights certain connecting
points of energy farming. Energy gained can be used by almost every sector of the national
economy, on the other side these sectors can be connected to the production process in
several ways. Just to mention some connecting points: machinery and other equipments
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used in the production and processing process, education that provides skilled labour,
advisors working in the extension service, or for example banking services that are crucial
in business financing, or the shipping industry at sales activities (Figure 1.).

Activitiy of sectors of national economy

]

Energy plant Processing Use/
orodvection | —> consumption

sales sales

ﬂ

Figure 1. Connection points of energy plants and the uniform sector classification
system of economic activities (Source: Edited by the authors)

Energetic

Agriculture
| e—

Energy plants are in direct contact with two major national strategic sectors, namely
agriculture and energy industry.

The favourable agricultural conditions in Hungary evidently facilitate plant production
for energetic purposes, improving profitability, employment in rural areas, and the
utilisation of less favoured areas. Besides the positive factors the main conflict of interest
between food production and land use for non-food purposes should also be mentioned,
this conflict of interest affects producers and national strategy decision-makers as well.
It seems indispensible that the balance should be found.

The outstanding development fields in energetic include renewable energy sources, and bio-
mass is one among them. Production potentials — that are not utilised at the moment — should
be used primarily for heat energy, in secondary form for “green power”. The increase of share
of renewables is both an international and national priority, besides environmental aspects,
energy import dependency could be decreased, and the safety of supply could be increased.

Competition situations, advantages, strategies

Competition in agriculture is present between the main sectors, within the main sectors
and also among products.

Competition between the main sectors primarily is resulted from the use of resources.
Plant production produces feed for animal keeping; therefore animal husbandry can affect
the structure of plant production, the use of product considerably. Let’s think about maize
that can be used for energetic, industrial purposes and for feeding animals or straw that
is a basic material for both animal keeping and heat production.
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Within plant production — as one of the major sectors in agriculture — fierce competition
exists for the use of land as a primer resource, but also for the use of further resources
(e.g. labour, tools and equipments). On one hand the so-called traditional food and feed
producing plant production sectors compete with energy plant production, on the other
hand even within the energy farming sector the different plants, species compete. The level
and strength of competition within energy farming is primarily defined by the direction
of use, purpose of consumption. The competition is less important between oilseed rape
produced for biodiesel and energy grass produced for heat energy, than between for example
two arboreal energy plantations.

Concerning energy industry the competition is strong for the different energy sources. The
two main groups, fossils and renewables compete in every energy sector. The example of
electricity could be mentioned, where besides wind energy and connected heat energy,
biomass also appeared.

The competition among energy sources used for similar purposes can be significant, as
illustrated on Figure 2.

Other arboreal energy
plantations
e.g.: acacia, aspen

Non-arboreal energy
plantations
e.g.: energygrass,
Myscanthus

Other renewables
e.g.: solar energy,
geothermic energy

Fossil energy sources . Agricultural
e.g.: crude oil, Energy willow —] side products
natural gas e.g.: cereal straw
Wood industry waste Fire wood
e.g.: sawdust (forestry)

Forestry waste

e.g.: loppings,
branches

Figure 2. Substitutes to heat energy originating from energy willow
(Source: Edited by the authors)

In the drafted competition situation, from energetic aspect the production cost of certain
energy unit is the most important factor; production cost is affected by the procurement
price of the energy source, further costs of processing, energetic parameters etc. At the
moment production cost is an advantage for fossil energy sources, mainly due to the high
investment costs of renewables. On the other hand if one considers the limited stocks and
the low level of energy-sources in Hungary, another approach comes to focus.
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The most important advantage that comes from differentiation is defined by the government
strategy. Even if nowadays the processing of renewable energy sources is more expensive
than of fossil energy sources, the government ensures the use of renewables with direct
and indirect incentive tools in order to reach the long-term objectives. Such tools are for
example the obligatory procurement balance circle and development supports; concerning
developments in the main thermal power stations the effects of these factors can already
be observed.

The problem is that this tempo is slower in the production of the basic material. The strategy
exists and defines biomass as the main development field (having the highest potential in
this renewable source), and according to statistical data biomass use increases year by year,
but the questions is: from what basic material source? Considering the current situation of
energy farming fire wood can be a basic raw material, but in this case the sustainability of
sylviculture is endangered! Government regulation is needed to avoid similar anomalies in
the production of renewables, and to provide advantage for the real ’green” energy sources
in the competition to encourage the spread in a wider scale. This way the reputation of
energy plant production could be improve within the agricultural sector.

SWOT analysis

The method originates from business life and it is mainly used for strategy-making
purposes; it is a tool used for the analysis of an organisation with open evaluation of the
situation. The method can also be applied for the evaluation of an organisational unit,
person, region, sector, project etc. with the main objective to prevail the current state of
the subject of investigation, to define strengths or missing or underdeveloped phenomena.
Besides, the analysis focuses on the affecting positive and negative external conditions
and tendencies — threats and possibilities. Its function is to connect the evaluation of the
situation with the definition of objectives and priorities by summarizing the situation in a
well-structured form and by helping to select or structure the certain statements.

Positive factors Negative factors

Internal factors S (Strengths) W (Weaknesses)

External factors O (Opportunities) | T (Threats)

Strengths

Resources

— The primer resource of production — land — is available.

— Technological and technical conditions are adequate. The available agricultural and
sylviculture machinery base could also be used in plantations; furthermore, machine
utilisation efficiency can be increased in case machines are used in dull seasons.

Profitability

— Supports: even 40—60% of planting costs of arboreal or non-arboreal plantations for
energetic reasons (MRD 2007). Besides, producers are eligible for direct payments,
or can apply for LFA support (Lukdcs Gergely 2009).
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Risk-decreasing factors

— Demand for biomass increases continuously, purchase (procurement) needs are ensured
on the long-term. The obligatory procurement of the secondary product (green current)
increases sales safety.

— Appearance of integration systems.

Utilisation

— Production for own needs is encouraged by incentives to use renewables from
agricultural sources, to decrease fossil dependency. Furthermore, thanks to technological
developments, it is not only the power plants that have suitable equipments for effective
use of biomass.

— Certain plantations (energy willow) offer solution to the environment friendly use
of liquid manure from animal keeping, or wastewater from industrial or communal
sources.

Weaknesses

Factors that detain entrepreneurial activity

— Low level of spread of use, few positive examples.

— Lack of information on producer level.

— Lack of advisory network.

— Transport costs are very high, energy density is low; therefore the distance of location
of energetic use is a determining factor.

Risk-increasing factors

— The most important blocking factor of planting is the high investment cost.

— Own share of investments can be reduced with support applications, but only after-
wards — such support projects require pre-financing from the investor.

— Concerning land-use aspects it should be noted that energetic plantations “occupy”
the land for 15-20 years.

Agro-technical requirements
— The special production needs of certain plants concerning the production site (e.g.
willow needs much water) or other agro-technical needs should be considered.

Possibilities

Agriculture

— Favourable climatic conditions, considerable un-used biomass potential.

— The traditional structure of agriculture widens, competitiveness improves.

— Employment in agriculture increases, in harmony with the rural development strategy.

— Significant sources from EU funds are available for production, processing, use and
developments.

Energy policy
— The production of renewables contributes to the decrease of import; therefore the
serious energy dependency can be improved.
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— Facilitates decentralised energy supply.

— The limits of fossils can be increasingly observed in increasing prices, ensuring more
favourable competition positions to the production and use of renewables.

— Highly developed technologies are available, further R&D sources are expected.

Environmental protection

— Undertakings to international and EU regulations should be fulfilled.

— The emission of dangerous agents decreases, in harmony with climate-political
ambitions.

Threats

Conflict of interest

— Concerning land use in agriculture for food or non-food purposes might result a
conflict of interest. It is hard to define the balance and support level to ensure that
energy farming only takes place in fields recommended for this purpose and not for
food-production purposes.

— The opposition of salesmen of fossil energy sources is very strong.

Finding the balance

— Lack of balance between production and processing. Energy demand and processing
capacities are considerably higher than the available volume; this difference seems
to enlarge.

— Dependency on support system. The spread and development of the sector highly
depends on financial supports.

Regulations (supports)

— Strict regulations and suitable supports are needed to ensure that biomass reaches
processors (agricultural and sylviculture side products, waste from wood industry,
energy plants), meeting the defined objectives. (At present the majority of biomass
refers to the traditional fire wood, endangering the sustainability of sylviculture.)

— The transformation of the available technology, or new investments are extremely
expensive, financing from own sources can be problematic. (For example to change
from gas heating with existing gas network to biomass heating.)
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Az energianovény-igazat elemzésének lehetdségei az agrariumban

SZECSEI TIMEA - KACZ KAROLY

Nyugat-magyarorszdgi Egyetem
Mez6gazdasag- és Elelmiszertudomanyi Kar
Villalatgazdasagi és Vezetéstudomanyi Intézet
Mosonmagyar6var

(SSZEFOGLALAS

Az energianovény-szektornak, mint mez6gazdasagi dgazatnak a jelentésége a fejlett
vildgban névekvd tendencidt mutat, ugyanakkor az energiaiparon beliil jelentSs verseny
zajlik a kiilonb6z6 alapanyagot biztosit6 energiahordozok kozott. Két f6 csoport, a fosszilis
energiahordozdk és a megujulé energiaforrasok versenye minden energetikai dgazatnal
energiahordozok korében is. Az Eurdpai Tandcs irdnyelve alapjan Magyarorszag felé
2020-ra 13%-0s megujulé energiahordozd részardny-elvarast fogalmaztak meg a vég-
felhaszndldsban. Az Uj Nemzeti Cselekvési Tervben foglaltak szerint 2020-ra a bruttd
megujuld energiahordézé-felhasznalas célértéke 107 PJ/év lesz.

Magyarorszag kedvezd mezSgazdasagi adottsagai kivalo lehetdséget kindlnak az energe-
tikai novénytermesztésre, annak szimos pozitiv hatdsaval egytitt. Szertedgazo6 kapcsolat-
rendszere révén az energiandvény-agazat helyzete és fejlédése komoly hatdst gyakorol a
nemzetgazdasdg mds részeire is. Az energianovény-dgazat makrogazdasagi elemzései
feltarhatjdk azokat a tényezdket, amelyek — pozitiv, vagy negativ irdnyban — befolydsoljak
a szektor helyzetének alakuldsat és segithetik az dgazat stratégidjanak kidolgozasat.
Kulcsszavak: megijul6 energia, energiandvény-agazat, versenyképesség.
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SUMMARY

Despite of the increasing production and consumption of white meats, swine production
is still one of the most important sectors of animal husbandry worldwide as well as in
the European Union. In Hungary over recent decades, the swine industry has undergone
significant changes. The livestock has decreased sharply from more than 8.5 million in
1989 to 3.3 million currently. After the post 1989 increase of herd size on family farms,
their share diminished, and currently two-thirds of output is produced by corporate farms.
It appears that small scale pork producers have major difficulties, and must consider all
cost reducing alternatives to improve their competitiveness. Considering the pressure on
purchase prices from the downstream markets, and the fact that feed represents about
50-60% of total production costs, in this paper we analyze the influence of these two
factors on swine producer’s supply response. We employ Vector Error Correction Model
specification, following the theoretical model of Hallam and Zanoli (1993). Estimated
long-run elasticities highlight farmers’ reliance on the slaughter purchase price of live
pigs and soybean meal price.

Keywords: error correction model, supply response, pork sector, Hungary.

INTRODUCTION

Swine production was one of the most dramatically affected segments of Hungarian
agriculture by the massive changes after 1989. The dismantling of socialist agricultural
enterprises and cooperatives, and the shift towards private farming, had a major impact
upon the pig stock which was reduced by half in just a couple of years. Newly emerged
family farms producing pork are fighting for survival, many being subsistence farms.
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There are several reasons for the decreasing Hungarian pig production including the loss
of former markets, enhanced competition after joining to EU, inefficient pig production
(daily weight gain, feed conversion rate), high price of feedstuff, etc.

The Hungarian meat industry is characterized by a distorted market structure, emphasized
by the large number of small, inefficient firms. The dramatic decrease of raw material
production left many of the formerly efficient larger size companies struggling with
unused processing capacity. Jansik (2000) studying the foreign direct investment (FDI)
in Hungary, finds that industries characterized by a monopolistic market structure (sugar,
vegetable oil, tobacco, soft drinks, starch) were privatized in the early 1990s, having over
70% foreign ownership of their capital. Meat processing is the largest segment of the food
industry, accounting for over 18% of the total Hungarian food processing output. The sales
of meat industry indicate a slightly growing trend. The number of firms decreased by about
50% between 1996 and 2000, and then it started to grow again. The privatization of the
meat industry started late, in the mid 1990s, and was characterized by low FDI. In 2005,
approximately 40% of total capital was in foreign ownership. Thus, the concentration
process was delayed; the five firm concentration ratios in the meat industry are still rather
low with 30.6% in 1992, and 44.1% in 2003. The Hungarian pork sector has experienced
numerous structural changes in the past 15 years. From 9.5 million head in September
1990, the pig stock decreased to 4.3 million by December 1994, and it has fluctuated at
around 5 million head ever since. One important feature of the Hungarian swine industry
is the large number of small-scale farms. Even before privatization, small-scale farms
accounted for 50% of the total pig stock, a figure that has not changed significantly since
2005. Many of these small-scale farms do not have commercial activity, i.e. they are
subsistence farms. However, a large proportion of them sell their products, forming a two-
tier commercial and family pork production system. The average herd size by farm type
illustrates unambiguously a dual production structure in the Hungarian pork sector. The
average herd size varies between 9-16 pigs. However these numbers hide the significant
differences between various types of farms. Private farms on average hold 5 to 7 pigs, while
the average herd size for economic organizations is 3.3 to 4.4 thousand pigs. Considering
the technology of pig fattening, there is a significant fluctuation concerning the most
important feed ingredients (soybean, corn, wheat, barley). At present, soybean meal is
the most important feed ingredient. Despite the decreasing animal livestock, Hungary is
still a net importer of soybean meal with approximately 600700 thousand tonnes being
imported every year.

The remainder of this manuscript is organized where the second section briefly reviews
the existing supply response literature in Central and Eastern European (CEE) countries,
followed by the empirical methodology in section 3. Variables are described in section 4,
while results are presented in section 5. The last section summarizes and offers some
conclusions on the implications for the Hungarian pork producers.
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LITERATURE REVIEW

There is already a great wealth of literature examining various aspects of the transition period
from the transformation in the farm structure to competitiveness and efficiency analysis
or vertical price transmission of various sectors. Research into the key determinants, and
indeed the estimation of an appropriate agricultural supply response model for transition
economies is, however, scarce. One reason for the limited availability of data is that only
semi-annual pig stock data exists. Of the papers focusing on supply response in CEE
countries, Hallam (1998) analyses the supply response in some transition economies,
namely Bulgaria, Romania and Slovenia. The author points out the problems of estimating
econometric supply models due to the numerous structural breaks that occurred during the
transition period, and the lack of sufficiently long time series data. Mishev et al. (1998)
estimate the price elasticities of supply for Bulgarian crop products, concluding higher
own price elasticities than in developed economies, mostly determined by input shortages.
Nydrs and Vizvdri (2005) apply linear and non-linear regression equations to estimate the
supply response on the Hungarian pork market. The authors estimate that in good market
conditions for pork producers (low input, high output prices), the Hungarian pork sector can
produce 526,000 tons of live pigs for slaughter, while in unfavourable market environments
(high input, low output prices) the capacity is reduced to 411,000 tons.

Contrary to the Nydrs and Vizvdri (2005), the aim of this paper is to estimate a parsimonious
Vector Error Correction econometric model, using yearly data from the past 21 years. We
follow the methodology outlined in Hallam and Zanoli (1993) which prove the superiority
of error correction specifications to the more common partial adjustment models with
regard to agricultural supply response. Earlier studies (e.g. Ness and Colman 1976, Holt
and Johnson 1988 or Hallam and Zanoli 1993) demonstrated that the target breeding herd
may be modelled as a linear function of own price (pig purchase price) and feed price.
Also, the pig production technology excludes the possibility of significant cross-price
elasticities with respect to other outputs.

MATERIALS AND METHODS
The long-run supply function may be modelled as:
st =c + Blpe + B2fe (1)

where st is the target breeding stock, pe is the expected real purchase price, and fe is the
expected feed price. There are several possibilities of defining farmers’ price expectations,
naive, rational or adaptive. Hallam and Zanoli 1993 shows, that a VECM model can
adequately describe real pig and feed prices through autoregressive lags. Thus, we wish
to estimate the long- and short-run pig supply elasticities with respect to slaughter pig
and feed price.
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The empirical procedure is based on modern time series econometrics, namely Vector
Error Correction model estimations. Series are first tested for unit roots, then cointegration,
followed by the estimation of a Vector Error Correction Model simultaneously depicting
both long and short run response of the breeding stock to changes in pork purchase and
soybean meal prices.

Testing for Unit Roots

With time series data, one needs to pay a particular attention to the stationarity of the
variables. In the presence of unit roots, classical ordinary least square (OLS) regression
yields biased estimates, invalid tests, and ultimately, spurious regressions. Considering
the first order autoregressive process, AR(1):

yt=pyt—1+et wheret=...-1,0, 1, 2,..., and et is white noise error stochastic term. (2)

The process is considered as stationary, if |pl< 1, thus testing for stationarity is equivalent
with testing for unit roots (p = 1). (2) is rewritten to obtain

Ayt = dyt—1+et where d = 1-p 3)
and thus the test becomes:

null hypothesis HO : 5 = 0 against the alternative hypothesis H1: 8 < 0.

There are a large number of unit root testing procedures in the literature, see Maddala
and Kim (1988) for a detailed discussion. Considering the notoriously low size and power
properties of unit root tests, in this paper we employ three unit root tests that have alternative
null hypotheses. The null hypothesis of the Augmented Dickey-Fuller, ADF (Dickey
and Fuller 1979) and Phillips-Perron, PP (Phillips and Perron 1988) test is a unit root in
the variable against the alternative of stationarity. The KPSS (Kwiatkowski et al. 1992)
procedure tests the null of stationarity against the alternative of a unit root process.

Cointegration analysis and Vector Error Correction Modelling

Non stationary variables may be analyzed in a cointegration framework. We test for
cointegration using Johansen’s multivariate cointegration approach (Johansen 1988).
This procedure is a Maximum Likelihood (ML) approach in a multivariate autoregressive
framework with enough lags introduced to have a well-behaved disturbance term. It is
based on the estimation of a Vector Error Correction model (VEC) of the form:

AZt =T1AZt-1+ .. ATk-1AZt—k+1+I1Zt—k+ut “)

where Zt = [st, pt, sft " is a (3x1) vector containing the three I(1) variables, where s stands
for Hungarian breeding stock (sow stock), p the log of pork producer purchase price and
sf the price of feed, t for time period, I'l ,....I'k+1 are vectors of the short-run parameters,
ITis matrix of the long-run parameters, and ut is the white noise stochastic term. Monthly
seasonal dummy variables may also be included.

IT = af’, where matrix o represents the speed of adjustment to disequilibrium and {3 is a
matrix which represents up to (n—1) co integrating relationships between the non-stationary
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variables. There are five possible models in (4) depending on the deterministic specification.
Following Harris and Sollis (2003) these 1 to 5 models are defined as: (M1) no intercept
or trend is included; (M2) the intercept is restricted to the cointegration space; (M3) un-
restricted intercept without trends; the intercept in the cointegration space is combined
with the intercept in the short-run model resulting in an overall intercept contained in the
short-run model; (M4) if there exists an exogenous linear growth not accounted for by
the model, the cointegration space includes time as a trend stationary variable; and (M5)
allows for quadratic trends in Zt.

Dataset and Descriptive statistics of variables

Annual data between 1981 and 2009 were provided by the Hungarian Central Statistical
Agency (HCSA). The dataset consists of the sow stock, s (used as proxy for the breeding
stock), annual average purchase price of live pigs for slaughter, p, and the price one of the
most important feed ingredients used in Hungarian pig production systems, soybean meal, sf.
Price data was deflated to 1989 by the national Consumer Price Index. Figures 1., 2. and 3.
present the log of the sow stock, pig purchase price and soybean meal price, respectively.
The first graph illustrates the dramatic fall in the Hungarian total stock and indeed breeding
stock after the fall of the socialist regime, discussed in the market overview section of this
paper. In real terms, however, price data also appears to be downward trended.
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Figure 1. The log of Hungarian sow stock
Note: Own calculations, data provided by HSCA
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Figure 3. The log of soybean meal price
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Table 1. presents the descriptive statistics of the 3 time series.

Table 1. Descriptive statistics of variables

Variable | No. of Observations Mean Std. Dev. Min Max
S 21 2.583 0.148 2.352 2.885
p 21 1.506 0.115 1.335 1.737
sf 21 3.878 0.125 3.667 4.131

Note: Own calculations, data provided by HSCA
EVALUATION OF RESULTS

To determine the properties of the time series data, a battery of unit root tests were applied.
The null hypothesis of ADF and PP tests is unit root, against the alternative hypothesis of
stationary series. The null hypothesis of the KPSS test however is stationary series against
the alternative hypothesis of unit root in the series. Table 2. presents unit root test results
in the sow stock, pig purchase price and soybean meal price series. The upper panel of
Table 2. presents test statistics (with 5% critical values below each statistic in brackets)
where the test regression contains an intercept only. Results obtained by test regressions
with intercept and trend as deterministic specifications are presented in a similar fashion
in the lower panel of Table 2.

Table 2. Unit root tests

Test statistic (5% crit. value) | s | p | sf
with intercept only
ADF —-0.462 1.673 —2.454
(-3.144) (-3.119) (-3.02)
PP -1.804 —2.096 —2.433
(-3.02) (-3.02) (-3.02)
KPSS# 0.616%* 0.63** 0.546%**
(0.463) (0.463) (0.463)
with intercept and trend
ADF —4.251%* -1.356 -1.084
(=3.791) (-3.875) (-3.875)
PP —2.06 —6.899%** | 2946
(-3.658) (-3.658) (-3.658)
KPSS# 0.132 0.322%%%:* 0.074
(0.146) (0.146) (0.146)

Note: **#* significant at 1%, ** significant at 5%, * significant at 10%
# the null hypothesis of the KPSS test is that variable is stationary

Mixed results were obtained. With intercept only, PP and ADF tests cannot reject the unit root
null hypothesis, whilst the KPSS test significantly rejects the stationarity null hypothesis.
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Figures 1., 2. and 3. however suggest that data might be trended but with intercept and
trend specification, the picture is less clear. For the sow stock variable, ADF and KPSS
tests suggest that data is stationary, while the PP test does not reject the unit root null. For
the purchase price series, PP test rejects the unit root null, but ADF and KPSS tests suggest
that the data contain unit root. Similarly, for the soybean meal price, KPSS suggest that data
is stationary, however ADF and PP tests conclude that data is not stationary. Considering
the notoriously low power and size properties of unit root tests, we carefully conclude that
all three time series are not stationary, i.e. integrated of order one, I (1).

Non-stationary data must be cointegrated in order to estimate any long-run relationship
between variables. A number of different deterministic specifications were sequentially
tested for co integration. Test results for models M2 and M3 (see the methodology section)
are presented in Table 3.

Table 3. Johansen cointegration tests

Number of CI vectors

P-value
(intercept only)

P-value
(intercept and trend)

0 0.029 0.007
1 0.478 0.086
2 0.382 0.376

Note: 3 lags in first differences were selected by AIC criteria

The null hypothesis of no cointegration between the 3 variables is rejected for both
specifications. With trend included in the cointegration space, even the one cointegrating
vector null hypothesis may be rejected in favour of 2 vectors at 10% level of significance.
Based on the results from Table 3., we consider the sow stock, pork purchase price and
soybean meal variables co integrated with 1 cointegration vector. The long-run relationship
between these variables, basically the supply response function is:

s = 2.758p—1.391s{+3.794 )

Since data is in logs, coefficients represent long-run elasticities of the sow stock (breeding
herd) with respect to the pork purchase price and soybean meal price. Thus 1% increase
in expected pig purchase price induces an increase of 2.75% of the breeding stock, while
the 1% increase in the expected feed price decreases the breeding stock by 1.39%. The
estimated VECM model of the pork supply response is presented in Table 4. with some
diagnostics and coefficients of determination in the lower panel. The upper panel contains
the long-run supply response (with t statistics in brackets) identical to Equation 4. The
middle panel presents the short-run dynamics of the VECM also meant to model the rational
expectations hypothesis of the pig farmer through the autoregressive lags of variables.
The first row of the middle panel contains the coefficients of the error correction term,
(o in Equation 3, see methodology section) and their corresponding t statistics. These
coefficients measure the speed of adjustment towards the long-run equilibrium, i.e. how
fast the system returns to its long-run equilibrium path should an exogenous shock occur.
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Table 4. Supply response Vector Error Correction Model

Variable Cointegration equation
st-1 1.000
pt-1 —2.758
(-14.259)
sft-1 1.391
(8.906)
C -3.794
(-10.882)
short-run dynamics
Ast Apt Asft
error correction 0.271 0.478 —-1.065
(1.809) (2.090) (-2.364)
Ast-1 -0.162 -1.014 -0.004
(=0.707) (2.887) (—=0.006)
Ast-2 0.475 0.920 0.296
(2.838) (3.597) (0.587)
Apt-1 1.017 1.224 —1.438
(3.215) (2.531) (1.508)
Apt-2 0.257 0.461 -0.712
(1.239) (1.456) (1.140)
Asft-1 —-0.142 -0.418 0.271
(-1.001) (1.923) (0.632)
Asft-2 0.052 —-0.200 0.106
(0.717) (1.792) (0.483)
diagnostics¥
LM test AR(1) 0.106
LM test AR(2) 0.124
Jarque-Bera 0.706 0.921 0.148
R2 0.601 0.659 0.386

I p values (significance) are presented

The coefficients of adjustment are highly significant in the own price and feed price
equations, but surprisingly only marginally significant (at 10%) for the breeding stock
equation. A non-significant coefficient would mean that the short-run equation does not
adjust to deviations from the long-run equilibrium, i.e. it is weakly exogenous on long-
run. The model appears to be well specified, the null hypothesis of no first and second
order autocorrelation in the residuals cannot be rejected at 5% level of significance. The
residuals are normally distributed, while the coefficients of determination range between
38 and 66% acceptable for this kind of analysis.
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CONCLUSIONS

The Hungarian swine industry, production as well as processing, has undergone
extraordinary changes during the past two decades. The increasing competition and the
continuous changes in the structure of farming and industry revealed several problems
of the pork production in Hungary. In this paper, we showed that there is a long-run
cointegrating relationship between the size of breeding stock, pork purchase price and
soybean meal price. The analysis revealed the relatively high importance of expected
pig purchase price and the price of the most important input, the price of soybean meal
in the production decisions of farmers. Estimated long-run elasticities of the sow stock
with regards to the pork purchase price and soybean meal are quite high; a 1% increase in
expected pig purchase prices induces a 2.75% increase of the breeding stock, while a 1%
increase in the expected soybean meal price decreases the breeding stock by 1.39%.

Kindlati reakcié alakuldsa a magyarorszagi sertéshis szektorban

ZOLTAN BAKUCS' — RICHARD MARKUS?

I Magyar Tudomanyos Akadémia
Kozgazdasdg Tudomdnyi Intézet
Budapest
2Nyugat-magyarorszdgi Egyetem
Mez6gazdasig- és Elelmiszertudomanyi Kar
Villalatgazdasagi és Vezetéstudomanyi Intézet
Mosonmagyarévar

OSSZEFOGLALAS

A sertéstenyésztés még mindig a legfontosabb allattenyésztési dgazat annak ellenére, hogy
abaromfihdsok termelése és fogyasztasa folyamatosan novekszik mind vildgviszonylatban,
mind az Eurépai Uniéban. A sertésdgazaton beliil jelentSs valtozds volt megfigyelhetd
hazankban az elmult évtizedek sordn. Az dllomany drasztikus csokkenése szemlélteti, hogy
az 1989-ben még tobb mint 8,5 milliés dllomany napjainkra minddsszesen 3,3 millidra
tehetd. A rendszervaltds utdni években a hazai sertésallomany jelentds részét képezte az
ugymond ,,haztdji” sertésdllomany, napjainkban azonban az dllomany kétharmadat gazda-
sagi tarsasdgokon beliil allitjdk elS. Ez a tendencia is szemlélteti, hogy a kisgazdasdgoknak
minden lehetséges koltségesokkentd alternativat figyelembe kell venniiik versenyképessé-
glik javitasa érdekében. A sertéstenyésztGk dontési reakcidit —ezéltal a hazai sertésdllomény
véltozasat — vizsgaltuk az értékesitési piac altal diktalt gyakran nyomott drak, tovabba a
takarmdnyoz4si koltségek — az 0sszes koltségen beliil elérik az 50-60 szdzalékot — fligg-
vényében. Hallam és Zanoli (1993) alapjan a vektorhiba korrekciés modellt alkalmaztuk.
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A becsiilt hosszu tavu elaszticitds alapjan elGrevetithetjiik a termelGk gazdasagi dontéseit
a vagoésertés felvasarlasi arak és a sz6ja arak valtozdsainak hatdsara.
Kulcsszavak: hiba korrekciés modell, kinélati reakcid, sertéshus szektor, Magyarorszag.

REFERENCES

Dickey, D. A. — Fuller, W. A. (1979): Distributions of the Estimators For Autoregressive Time Series With
a Unit Root. Journal of the American Statistical Association 75, 427-431.

Hallam, D. — Zanoli, R. (1993): Error correction models and agricultural supply response. European
Review of Agricultural Economics 20, 151-166.

Hallam, D. (1998): Analysing Agricultural Supply Response in Economies in Transition. Options
Méditerranéennes. Série B. Etudes et Recherches 22, 123-131.

Harris, R. — Sollis, R. (2003): Applied Time Series Modelling and Forecasting. John Wiley & Sons Ltd.,
Chichester, England.

Holt, M. T. — Johnson, S. R. (1988): Supply dynamics int he US hog industry. Canadian Journal of Agricultural
Economics 36, (3) 313-335.

Jansik, Cs. (2000): Determinants and Influence of Foreign Direct Investments in the Hungarian Food
Industry in a Central and Eastern European Context. Agrifood Research Finland Economic
Research (MTTL) Publications 102.

Johansen, S. (1988): Statistical Analysis of Cointegrating Vectors. Journal of Economic Dynamics and
Control 12, 231-254.

Kwiatkowski, D. — Phillips, P. C. B. — Schmidt, P.— Shin, Y. (1992): Testing the null hypothesis of stationary
against the alternative of a unit root. Journal of Econometrics 54, 159-178.

Maddala, G. S. - Kim, I. (1988): Unit Roots, Cointegration, and Structural Change. Cambridge University
Press, Cambridge.

Mishev, P. — Tzoneva, M. — Ivanova, N. (1998): Supply Response of Bulgarian Agriculture Over the
Transition Period. Options Méditerranéennes. Série B. Etudes et Recherches 22, 147-154.

Ness, M — Coleman, D. R. (1976): Forecasting the size of UK pig breeding herd. Bulletin 157, University
of Manchester, Department of Agricultural Economics.

Nydrs L. — Vizvdri B. (2005): On the Estimation of the Supply Function of the Hungarian Pork Market.
Journal of Central European Agriculture 6, (4) 521-530.

Phillips, P. C. B. — Perron, P. (1988): Testing for a unit root in time series regression. Biometrika 75,
335-346.

Addpress of the authors — A szerz0k levélcime:

MARKUS Richard

University of West Hungary

Faculty of Agricultural and Food Sciences
H-9200 Mosonmagyardévar, Var 2.
E-mail: richardmarkus.nyme@gmail.com






Acta AGRONoMIcA OVARIENSIsS VoL. 53. No. 1.

ENGLISH LANGUAGE ABSTRACTS OF PhD DISSERTATIONS DEFENDED
IN THE DOCTORAL SCHOOLS OF THE FACULTY OF AGRICULTURAL AND
FOOD SCIENCES AT MOSONMAGYAROVAR BETWEEN JULY 2010 AND JUNE 2011

Marketing aspects of purchasing and
trading animal products of ecological origin

CSABA BODI

Dissertation Adviser: Tamds Sdntha, PhD, associate professor

There is a dynamically growing proportion of ecologically farmed land and the volume of sales
of ecologic food stuffs in the whole world. This is due to the better environment consciousness
induced by the negative influence of environmental changes, sustainable farming and the rising
demand on healthy eating on behalf of the consumer society. During the past years there were
considerable changes in the growing market of baby food among ecological products or as it
is commonly used bio-products. Besides committed bio-farmers and producers, multinational
companies appeared on the market urged by meeting the consumers’ demands and capturing
a market share. They used distribution and marketing instruments, which enlarged the circle
of their consumers.

The basic aim of the thesis was to give an account of the development of ecological growing
and processing, their legal background and consumer tendencies with special regard to
animal origin products, carrying out target group investigations at the field of baby food,
analyzing consumers’ preferences and making suggestions that can be turned into practice.
In order to reach the set objectives we collected secondary and primary data.

In the frame of secondary research we made an account of the development, progress
and legal background of ecological production in Hungary and abroad; the situation of
ecological animal husbandry in Hungary, the nutritional values and advantages of ecological
products, the development of baby food production and its market share.

We prepared a literature review about the relevant marketing and consumers’ behavior
with special regard to that of ecological food stuffs.

Primary research covered the following items. Focused on baby food we investigated the
consumer tendencies of bio-products. We analyzed in focus group interviews within the
consumers’ purchasing behavior: the preferences towards home made and fabricated baby
food, the factors influencing the frequency of buying and consuming baby food and the
possibilities of increasing the consumers’ motivations

Further more we analyzed in the field of quality factors, motivations and preferences of baby
food: the ingredients of good quality baby food and the awareness of nutritional advantages of
raw materials from ecological produce. In the field of product structure and range we analyzed:
the possibilities of sale, packing and packaging, the product development policies and the choice
of baby food. According to the questionnaire interviews the order of quality factors was: quality,
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flavour-combinations, healthy, practical packing and free of preservatives. Investigations proved
that customers prefer strictly controlled quality parameters much more than bio-quality.

As a summary of own research we elaborated the complex customer model of those who
choose the products of Hipp, Kecskemét and Nestlé according to different demographic
and marketing specific or non-demographic characteristics.
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Economic Analysis of Production Chain Stages
of Native Hungarian Grey Cattle

NORA GOMBKOTO

Dissertation Adviser: Rozsa Csatai, CSc, associate professor

In the dissertation are subjected the economic parameters and correlations of Hungarian Grey

Cattle’s total product line. In the course of researching the total product line are phased, the

general economics of Hungarian grey cattle are analysed, breeders, processors and salesmen

and their relationships are examined in economic ways, eventually problems and deficiencies
are shown, and optimal solutions are determined relative to total product line.

New and novel scientific results are the following ones:

1. Hungarian Grey Cattle (the native cattle breed of our country) has increased lately,

it doesn’t have an important role in the economy and its contribution to the gross
domestic product is not important. By the greater part of the animal stock the main
utilization way is not the production of the meat as a raw material, but increasing the
size of the breeding stock, gene conservation and environmental protection.
The Standard Gross Margin (SGM) and the European Size Unit (ESU) of the Hungarian
Grey Cattle keeping farmers were determined. Based on these investigations the one
[ifth of the farms are not viable in our country, even though that they keep other farm
animals or serve as a tourism attraction, too.

2. The result of the multiple correlation analysis — what shows, that there is no connection
between the realized factors of production — lights upon the fact, that many keeping
technologies are adaptable in case of the Hungarian Grey Cattle keeping, from the
most extensive to the half-intensive. In this study an extensive and a half-intensive
keeping technology were analysed in the aspect of income conditions. The investigation
shows that there is a minimal (could be incidental or caused by a fault) difference
between the two keeping technologies in the aspect of cost efficiency. The resource
expenditure is increasing in vain in course of the production, the output that get into
the unit cost won’t be higher, so it’s the same in case of both technologies.

3. In case of the Hungarian Grey keeping, instead of 1.4 animal unit/ha (maximum
allowable in our country) the farmers keep 0.8 animal unit per hectare on the average.
This means a very low usage and it is unfavourable in the aspect of economy. It is
determined that the higher number of the animals kept in a unit pasture size, effects
a higher cost efficiency. In case of a higher value, it could be a decrease in efficiency
because of the trampling damage, dominance inside the group, etc. In this dissertation a
formula could be found, that gives a hand to the farmers by determining the optimal
size of the livestock.

4. In course of the Hungarian Grey keeping as a basic activity, because of its multifarious
vertical and horizontal diversification possibilities, five result category could
be determined depending on that the which additional income is taken into the
production.
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5. This research has revealed the distribution channels of the Hungarian Grey Cattle as
a raw meat and meat product in Hungary. The marketing channels of the Hungarian
Grey are immature and not worked out enough, there is a minimal coordination and
business connection between the vertical performers of the market. In course of the
investigation the different marketing possibilities were compared to each other. The
result is, that the most effective and the most favourable solution would be the vertical
integration for this sector. Furthermore it could be determined — based on the analysis
of the prices that evolved on the vertical level — that while the price scissors between the
processor and consumer prices is opening significantly because of the lack of integration
(a strong exponential connection exists), till then a co-integrated market exists in case
of integration (by a strong linear connection).
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Economic analysis of production factors and
weed management methods in organic farming

JUDIT PETRA KOLTAI

Dissertation Adviser: Rozsa Csatai, CSc, associate professor

Conservation of natural values, protections of environmental values has become a dominant

part of the socio-economic life by now. At the back of it there is on one hand the increasing

use and depletion of natural resources, and on the other hand the increasing quantity of
pollutants released to the environment as an effect of different activities.

The legitimacy of organic farming is not only confirmed with its benefits at quality issues

and environmental protection, but also with its yield stability at unfavourable weather

conditions.

In contrast with the reduction of average sales prices the constant increase of inputs

(material, ancillary and labour costs) is observed. A solution would be if the private organic

farms would unionize into a vertical integration, and the added value of organic products

would be increased with the establishment and expansion of processing capacities.

Direct weed control is achieved firstly mechanically — manual and by machines. Due to

lack of capital the most common methods in organic farming systems can be observed in

the conventional farming systems, too. The applied weed control method is not determined
by its cost in the farm, the more expensive methods not always prove to be the most
efficient ones.

It is difficult to obtain reliable data regarding the time consumption and cost of weed

control, because the majority of farmers does not lead a separate record despite these

factors affect their profitability notably. Changes made in the structure of the existing
registration system could provide information not only for the farmers, but also for various
professional and scientific circles to enable rational decision making.

The following new scientific results can be stated based on the surveys:

1. The paper found that there are not any significant differences between the productions
systems of conventional and organic farming systems considering labour demand and
land use based on the data of FADN of the Research Institute of Agricultural Economics.
The comparison of conventional and organic farming showed the indicators of labour
force per 100 hectare varied between 7-27%, there were significant changes in case of
land use per year.

2. The analysis of secondary data proved that the surplus use-value of organic products
recognized by the consumers has a decreasing tendency. 10—20% higher prices could be
obtained on the average concerning cereals and row crops in organic farms compared
to conventional ones in the years 2004-2007.

3. The farmers’ response survey results were classified in factor classes on the basis
of data variability. The constraints of effective weed control can be classified into
three clusters; the cluster of the most important influencing factors is formed of the
environmental and economic-financial conditions. Subsidiary and education system
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can also be highlighted regarding the efficiency. The causes of weed damage can be
divided into three clusters based on the survey. Above-average effect is attributed to
yield reduction, while the crop contamination — control is difficult to solve — acts as a
vector factor class is considered mediocre.

. The dissertation made evident that the labour force characteristics (low-cost labour,

high unemployment rate) establish the application of manual weed control also econo-
mically.

. A simulation model has been developed, which enables to investigate the optimal

structure of organic farms considering both ecological and economic factors, which
should be recognized in the direction of diversification. This model results in the
profit maximalization of production activity, and provides a basis to the farmer in the
development of a crop rotation.
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The use of glycerol generated during
the biodiesel production for feeding pig

PETER KOVACS

Dissertation Adviser: Jdnos Schmidt, academician, professor emeritus

The biodiesel, which it is possible to manufacture from different materials, belongs to
the renewable energy sources. The use of the huge amount of glycerine arising as the by-
product of biodiesel production turned into an important task worldwide. The glycerol
has been used for decades with good results for dairy cows to improve the energy supply
of the animals. The 2 groups were placed in 4—4 boxes in a concrete grid floor stable.
For feeding dry-food self feeders, for watering tipped (Nipple) self watering devices were
used. Animals received until 70-75 kg of live weight a growing diet, and then till to the
end of the experiment a finishing diet.
The experimental group’s diets contained 5% glycerine, with which a part of the corn
proportion was replaced. The small decrease in crude protein deriving from the smaller
proportion of corn in the diet was compensated by a corn gluten supplement. The animals
were individually weighed at the beginning of the experiment, then when changing the
feed mixture (on the 57th day of the experiment, 70-75 kg live weight) and at the end of
the trial (105-110 kg live weight).

For the consumers, such as restaurants, canteens and households, it is an important question,

what the cooking and sensory properties of pork derived from animals fed glycerol. The

parameters listed, were determined in part (dripping loss, baking loss, shearing strength,
colour and sensory properties) by the experts of the National Meat Industry Research

Institute, using by groups 5-5 pork chop samples, which we cut from the 11. rib section.

Another part of the laboratory tests (freezing, defrosting and cooking loss) was performed

by the laboratory of Department of Animal Nutrition.

However, it is still not widespread in practice in the case of monogastric animal.

The new scientific findings are as follows:

1. 14.01 MJ/kg was the apparent digestible energy content and 13.48 MJ/kg was the apparent
metabolizable energy content of the 86.76% feed grade glycerol tested, what amounts
to 91.5% and 88.0%, respectively of the tested glycerine’s gross energy content. This
is counted to 100% glycerine equal to a content of 16.43 MJ/kg apparent DE and 15.54
MIJ/kg apparent ME, respectively.

2. The weight of the animals between 25-85 kg and the application rate of the glycerine
between 5-10% did not effect the utilization of glycerine.

3. Dose of 5 or 10% glycerol supplement in the diet does not affect the digestibility of
feed nutrients either N-retention of pigs.

4. Feeding of 5% glycerine does not affect the results of fattening (weight gain, feed-,
energy- and protein utilization), ie. glycerol can replace the corn in pigs’ feed, based
on its apparent digestible energy value.

5. 5% glycerol has only a small effect on the “’de novo” fatty acid synthesis, resulting in
a small change in the fatty acid composition of loins, thighs, back-fat and lard.

6. The glycerol feeding reduces the dripping loss of the meat, stored at a temperature
between —12 and 20 °C degrees, after thawing.
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Effect of UV radiation on the growth, pigment and
hormone content of microalgae

KAROLY PALFFY

Dissertation Advisers: Vince Ordig, CSc, professor and Lajos Vords, DS, scientific adviser

Stratospheric ozone depletion discovered during the 1970s has caused an increase in the
intensity of solar UV radiation reaching the Earth’s surface, which generated extensive

research on its effects on living organisms. Algae, as the most ancient photosynthetic
organisms, are considered particularly unique in this respect for several reasons. This
dissertation focused on the effect of UV radiation on microalgal strains under laboratory
conditions after preliminary in situ experiments.

New scientific findings:

1.

The author was the first to detect UV-effects on phytoplankton photosynthesis in an
Hungarian lake (Lake Balaton). As shown by the results, an average of 75% of surface
UV photoinhibition was caused by UV-A radiation (320-400 nm). As for areal primary
production, the effect of UV radiation resulted in a considerably lower inhibition of
8-14%.

. UV-induced growth inhibition, changes in photosynthetic pigment content and morpho-

logical changes of the green alga Desmodesmus armatus have not been studied before.
In the presence of UV-A radiation the relative abundance of 4- and 8-celled coenobia
decreased, while that of the 2-celled and teratological forms showed an increase over
the controls.

. Results of the experiments on microalgal cultures (Mosonmagyarévar Algal Culture

Collection) suggest that growth inhibition and the decline in chlorophyll-a content
showed similar trends between the green algae studied. On the other hand, there was
considerable variability among the cyanobacterial strains. As opposed to the green
algae with higher UV resistance, cyanobacteria showed high sensitivity in respect of
growth in response to the applied UV-A and UV-B radiation.

. The author successfully detected a UV-absorbing mycosporine-like amino acid

(palythine) in the green alga Klebsormidium sp. (strain MACC-426). Accumulation of
the compound was induced by UV radiation, with UV-B radiation (280-320 nm) having
a greater effect.

. This is the first report studying the effect of UV radiation on the hormone content of a

microalgal culture. The applied UV-A intensity slightly inhibited the cellular growth
of the green algal species (MACC-458 Chlorella), and caused a significant decrease in
the dry-matter-related levels of isopentenil-ribozide, indole-3-acetic acid and abscisic
acid.
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Economic investigation of copper micro-element treatment
in winter wheat

ORSOLYA REDER

Dissertation Advisers: Lajos Salamon, CSc, professor and Pdl Szakdl, CSc, professor

Winter wheat is one of the most important cultivated plants in Hungary. In the market-
oriented agricultural circumstances decreasing yields and fluctuating quality cause
considerable problems to the producers. The objective of the research was to increase and
stabilise yields with suitable fertilisation, and as a result to improve profitability.
During the research the effect of copper micro element fertilisers was in the focus, due to the
fact that in the past years and decades some essential elements like copper were not supplied
sufficiently. In case the soil is deficient in micro elements, one should expect the decrease
of yields and decline in content values. Winter wheat fertilisation investigations have
been carried out for three years with using copper-amine complex, copper-carbohydrate
complex and copper ion-exchanged synthesised zeolite with the objective of defining the
best yield-increasing copper micro element fertiliser, the optimal application time. The
effect of copper complex fertilisers on yields was also put in numerical form.

In market economic circumstances production should not only focus on excellent quality

and high yields; farmers should also produce a reasonable profit with the production. For

that reason revenues and expenditures were nominalised and profit level was also defined.

It is hard to give exact numbers for the profit originating from higher quality — especially in

case of basically good quality winter wheat —, therefore in order to illustrate the usefulness

of micro element supply in winter wheat, economic analysis concentrated on the definition
of profit increase originating from yield increase.

Investigation results prove the favourable effects of copper micro element fertilisation,
based on both natural and value indicators; the following new scientific findings:

1. The yield increasing effect could be proved for all copper micro element fertilisers
and for both phenological phases, applied in winter wheat. Applying the suitable doses
yields increased considerably in all cases; however, significant differences — compared
to the control plots — could not be proved in all cases.

2. Investigation results proved that concerning the three copper micro element fertilisers,
applied during both phenological phases, the copper-amine ion-exchanged synthesised
zeolite had the most effective yield increasing effect.

The more favourable time of application was also defined. Concerning the phenological
phases, treatments at flowering turned out to be the most effective, reaching higher
yields with less copper amount, in an input material saving way.

3. It was demonstrated that the copper microelement fertiliser applied as a supplement
to the regular plant nutrition has a profit increasing effect. As a result of the suitable
dose of all three copper microelement fertilisers in all research years, profit increased
considerably by 25-60%.

The most useful copper leaf fertiliser was defined, based on economic viewpoints:
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economic calculations indicate that copper-amine ion-exchanged synthesised zeolite
was the most favourable treatment from all three copper micro-element fertilisers,
applied both at tillering and flowering.

. Concerning the most favourable copper-amine ion-exchanged synthesised zeolite,

applications performed at different phenological phases were compared from economic
viewpoints. Based on the economic calculations, research results do not indicate
significant differences concerning treatments applied at different phenological phases.
Analysing the average of the three years, profit increased by more than one and a half
times. Profit was the highest with 1.56 kg/ha copper dose applied at tillering, and with
1.35 kg/ha copper dose applied at flowering.
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Increasing of conjugated linoleic acid content of broiler meat and
egg by feeding

ATTILA TANAI

Dissertation Adviser: Jdnos Schmidt, academician, professor emeritus

Nowadays some of the researches which aim to alter the fatty acid content, are primarily
investigating the opportunities of increasing the conjugated linoleic acid (CLA) content in
fat. This tendency largely depends of the fact that linoleic acid plays a wide parallels range of
different roles in the organism. If it comes to these roles, the c9,t11 and t10,c12 CLA isomers
are the most important ones. In considerable amount, the human organism initiates its CLA
intake by consuming food products, made of ruminants (milk, meat), or by the consumption of
different food supplements. In Hungary, beef and lamb consumption per head is insignificant,
the yearly milk intake per head also fails to exceed 200 liters, which is, compared to the EU
average, is rather low. That is why it would be advisable to increase the CLA content of such
food materials — originally low at CLA — which are widely consumed in large amount. Broiler
meat and egg could be such materials; of which CLA increase via feeding manipulation got
to become the aim of our study. Apart from the investigation of increasing CLA content, we
also dealt with the question whether the blissful effect of CLA on the oxidation stability of
the meat samples could be boosted by the vitamin E supplementation added to the feed.

On the basis of the outcomes of the experiments on broiler chicken and laying hens the

following new scientific achievements could be stated:

1. 1 or 2% CLA product — containing 53.5% CLA, made by alcaline isomerisation of
sunflower oil — of the feed significantly increases the daily weight gain of the broilers.
4% CLA product, however, hinders the weight gain.

2. The CLA supplementation of broiler feed does not affect considerably the digestibility
of the nutrition, or N-retention. CLA supplementation furthermore does not change the
crude protein or crude fat of breast and leg meat significantly.

3. The CLA supplementation of broiler and laying hen feed increases the CLA proportion
of the broiler meats (leg, breast) and egg lipids. Regardless of the fact that c9,t11 and
t10c12 isomers were present in the CLA product in an equal amount, the proportion of
the c9,t11 variation in meats is 1.5; in eggs 4 times higher than of the t10,c12 isomer.

4. As aresult of CLA feeding, the amount of saturated fatty acids in breast meat increases,
the proportion of mono and poly unsaturated fatty acids decreases. In the lipids of egg
yolk, besides the increase of the proportion of saturated fatty acids, the proportion of
mono unsaturated fatty acids decreases. The direction of changes in the proportion of
the main fatty acid groups, triggered by the linoleic oil, fed simultaneously with the
CLA product, cannot be modified.

5. Our results proved that substituting the sunflower oil content of the feed with CLA
product aids the oxidation stability of broiler meat. This favorable effect could be
strengthened by the combination of CLA supplementation with vitamin E.
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Revenue relationships of the actors of poultry (broiler) and
swine product planes

SZABOLCS TROJAN

Dissertation Adviser: Antal Tenk, CSc, professor emeritus

Making consequences we have made several references on positive or negative effects of
Hungary’s EU accession, but the present state of matters cannot be solely explained by
the effects of accession.
The subject of our research was the thorough analysis of the pork and poultry more nearly
broiler chicken product planes which are the backbone of domestic meat industry. The
choice of topic was motivated by the fact, that both sectors fall within the so called soft
regulation of the Common Agricultural Policy, the regulation of the production of both
sectors being managed — through animal fodder consumption — by regulation of COPF
plants. The accessible data of the past 5 years (2004-2008) has enabled us to perform
analyses and based on these to draw conclusions regarding agricultural production
within that broiler chicken and pork production and the sector of food industry (meat
production).
Our basic aim was the examination of the fodder consuming sectors (poultry and pork) more
and more in crisis, with the aim of getting a complex picture of the situation of actors of the
two planes regarding income and competitiveness. It was among our goals to discover the
factors which can chiefly influence the competitiveness of both examined sectors both on
national and regional levels. The aim of this work to present and examine in the network of
interrelations the levels of the poultry (broiler) and pork meat product planes according.

The following new and novel results were stated based on our research:

1. With examinations performed based on financial indicators of stages of the broiler and
swine product plane a novel approach was used to uncover the economic processes.
After performing the calculations, a clearer view can be formed of the financial and
revenue status of all actors of the product plane.

2. The revenue and competition situation of both meat product planes falling under the same
regulation of Common Agricultural Policy have derogated after the years following EU
accession, but the extent of worsening of the situation is not the same in the two product
planes. This instance shows, that the basically cost (and price) related revenue — from the
side of input — is strongly influenced by the prices of fodder, but these changes can not
be solely explained by changes in the prices of fodder. Other factors beside the price of
fodder (for example, capital and product concentration) also play an important role in the
formation of results. These factors are in the relation of both product planes had negative
effects especially on the revenue and competition situation of the processing sector.

3. All indicators of revenue production have improved on national level, and the previous
indicators showing deficit have turned into positive regarding the chicken meat (broiler)
sector in the examined period of five years (2004-2008). Contrary to this several
revenue indicators of broiler producers in the Western Transdanubian Region worsened
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or turned to deficit levels. The values of these indicators show that in this sector the
assets value- and capital rate have strong influences on the results or production.

. The revenue situation of swine stall feeding was under the level of broiler production
on both national and regional level, and receded significantly after the years of the EU
accession. In this sector not only the revenue indicators have deteriorated, but other
economic indicators (liquidity rate, debt indicator) have continuously deteriorated. This
is especially true for invested capital in the single product plane stages related to the
revenue. This can also explain the large amount of dissolution among swine farms with
low capital level and low level of concentration that has continued after 2008 as well.
. Meat processing companies in spite of still having a far larger processing capacity than
necessary arrived in a more and more vulnerable situation of the retail chains after the
EU accession. Due to the low level of capital concentration represented by them they
were forced into a price accepting position, and often are unable to realize their costs
in their prices. The profitability of the majority of meat processing companies is even
lower than the producers of slaughter raw materials, and this position has become worse
in the period of the research and also ever since then.
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Tajékoztatoé és dtmutato a szerzok részére

ALTALANOS SZEMPONTOK

L. Csak ondllo kutatdson alapulo, mds kizleményekben meg nem jelent, a novénytermesztés (kertészet, genetika,
novénykortan, dllati kartevék, agrometeoroldgia, ndvényélettan, agrobotanika stb.), allattenyésztés (takarma-
nyozdstan, dllatgenetika, dllategészségtan stb.), élelmiszer- és az 6konémiai tudomanyok témakorébe tartozd
szakcikket kozolhetiink. Szemle rovatunkba a fenti targykorokhoz tartozé irodalmi 6sszefoglalok, témadoku-
mentacidok, modszertani ismertetések stb. keriilnek.

2. Tudomadnyos folydiratunkban a dolgozatokat angol vagy magyar nyelven tessziik kozzé. Ez attdl fiigg, hogy az j

tudomdnyos eredmények nemzetkozi vagy inkdbb hazai érdeklddésre tarthatnak szdmot. Mds nyelven a tovdb-

biakban mdr nem fogadunk be cikkeket. A kozlemények megjelentetésekor, az adott lapszamok osszedllitasakor
az angol nyelv{ anyagok el6nyt élveznek. A megfelelS nyelvi szinvonal fenntartdsa érdekében angolul irt cikk
benyiijtasakor anyanyelvi lektor dltal kidllitott igazoldst is kériink csatolni.

Csak formailag kifogdstalan kéziratot fogadunk el.

4. Akéziratot — annak mellékleteivel egyiitt — 2 példdnyban kinyomtatva és elektronikusan (adathordozon vagy
e-mailben) kell megkiildeni Dr. Varga Zoltén cimére (Acta Agronomica Ovariensis SzerkesztGbizottsaga, 9201
Mosonmagyarévar, Var 2.; varzol@mtk.nyme.hu).

»

A KEZIRAT OSSZEALLITASA

1. Formai kiovetelmények

1.1. A kézirat tdblazatokkal és dbrdkkal egyiitt legfeljebb 16 gépelt — szdmozatlan — oldal legyen, Times New Roman
CE betiitipussal 12 pt betlimérettel, korben 2 cm-es margét hagyva. A gépirds fekete betiikkel, irodai (A/4-es) papir
egyik oldaldra, 1,5-es sorkozzel torténjék. Fej- és 1abléc (mdsként: €16fej és €1614b) haszndlatat kérjiik mellézni.

1.2. Azalcimeket, fejezetcimeket, egyéb elkiiloniilS részeket 1-1 iires sorral kell elvdlasztani a f6 szovegtdl, aldhizas
és sorszam nélkiil.

1.3. Az idegen szavak irdsdt fonetikusan, vagy ha még nem honosodtak meg, eredeti helyesirassal kérjiik.

1.4. A magyar fajnevek mellett a tudomdnyos nevet (esetenként a cimben is) fel kell tiintetni és ddlt betiivel irni. A
fajtak nevét (magyar és kiilf6ldi) a mindsitésben elfogadott név szerint kell irni szintén ddlt betiivel (pl.: Sinapis
alba cv. Budakaldsz sdrga).

2. A kézirat szerkezete

2.1. A dolgozat cime alatt a szerz(k) neve, munkahelye(ik) és annak székhelye szerepeljen. Pontos cim megaddsa itt
keriilend6. A tudomdnyos fokozatot és munkahelyi beosztdst nem kozoljiik.

2.2. A tudomdnyos kdzlemények kialakult rendjének és kézirat felépitését a kovetkezd csoportositds szerint kérjiik:
Bevezetés, Irodalmi dttekintés, Anyag és médszer, Eredmények, Kovetkeztetések, Osszefoglalds, Irodalom

az Acta Agronomica Ovériensis hagyomédnyainak megfelel6en. Egyes fejezetek a téma jellege, terjedelme szerint

Osszevonhatok: Bevezetés és az Irodalmi attekintés, Eredmények és a Kovetkeztetések. Az Anyag és médszer helyett

a szerz$ a Kisérletek leirdsa cimet is haszndlhatja.

2.3. AzlIrodalom utdn kérjiik feltiintetni a szerzd(k) levélcimét (név, munkahely és annak székhelye a postai irdnyi-
tészammal; e-mail cim).

A fentiek szerint csoportositott kéziratot kiegészitik (kiilon oldalakra gépelve):

magyar nyelvii kizlemény esetén:
— magyar nyelvd 6sszefoglalds a végén kulcsszavakkal,
— angol nyelvii 6sszefoglalds a dolgozat angol nyelvii cimével, a szerz§(k) nevével és a munkahely(iik) feltiinteté-
sével, a végén angol kulcsszavakkal,
— tabldzatok és dbrak,
— angol nyelvd tablazat- és dbracimek,
— az abrak feliratai és a tablazatok fejlécei angol forditasban, szdmozva pl:

1. tabldzat Az egynyari sz€Ifi el6forduldsa a Fert6-Hansag-medence kukoricavetéseiben

Table 1. Occurrence of Mercurialis annua L. in maize fields in Fert6-Hansag-basin

Felvételezési hely ;i]lgyrtlylan ’SZelfl: skzsma ) Atlag
B ; a evezelnegyzeesen( ) : db/dm? (3)
1. Hansagfalva* 46 72 54 36 52
2. Jdnossomorja 38 27 25 30 30
3. Hansdgliget 2 1 4 0 2

* a tenyészidGszak folyaman sem mechanikai, sem pedig kémiai gyomirtasban nem részesiilt
(1) location of survey, (2) the number of Mercurialis annua L. in sample squares, (3) average pc/4 m2, (4) average pc/m2,
* during the vegetation period neither mechanical nor chemical weed control was carried out
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angol nyelvii kozlemény esetén:

angol nyelvi 0sszefoglalds a végén kulcsszavakkal,

magyar nyelvi 6sszefoglalds a dolgozat magyar cimével, a szerz6(k) nevével é€s a munkahely(iik) feltiintetésével,
a végén magyar kulcsszavakkal,

kiilon-kiilon oldalakra gépelt tablazatok és dbrak (a cimek, feliratok, fejlécek magyarra forditdsa nem sziikséges).

3. Irodalmi hivatkozdsok
3.1. Az Irodalmi attekintés cim fejezetbe — hivatkozaskor — egy szerzg esetében a szerzGk csalddnevének ddlt betiivel

torténd leirdsaval és zardjelben kozleményének kiaddsi évszamaval szerepeljen, pl. Pocsai (1986). Szerz&parosra
torténd hivatkozas esetén a két név kozé ,,€s” szot tegyen: Pocsai és Szabo (1983). Kettdnél tobb szerzd esetében
az els6ként feltiintetett szerzG neve utdn et al. roviditést kérjiik: Schmidt et al. (1983). Egy mondaton vagy té-
makoron beliil, ha tobb szerzére hivatkozik, akkor a mondat vagy a témakor targyaldsa végén zaréjelben kérjiik
a szerzG8k nevének és kozleményei kiaddsi évszamanak a felsoroldsat: (Ivdncsics 1971, Gergdtz és Seregi 1985,
Szajko 1987). Tudomanyos kozleményben, konyvben szerepld hivatkozésra torténd utaldsndl a cit. roviditést kell
haszndlni (Wagner 1979 cit. Fahn 1982).

3.2. AzIrodalom osszedllitdsakor a dolgozatban idézett szerzék nevét ABC- és megjelenési idsorrendi felsoroldsban

kérjiik. Minden tanulmdnyt kiilon sorban kell feltiintetni.

Folyéiratban megjelent cikkre valé hivatkozdsndl a szerzd csalddneve és keresztnevének kezdébettije ddlten
szedve, a cikk megjelenésének évszama zardjelben, a cikk cime, a folydirat megnevezése, az évfolyam szama
félkovéren, a lapszdm zarGjelben és a kezdG-befejezs oldal szama keriil felsoroldsra.

pl. Pocsai K. (1986): A 16bab vetGmagsziikséglet csokkentési lehetGségeinek vizsgalata. Novénytermelés 35, (1) 39-44.
Ha az idézett hivatkozds konyvben jelent meg, akkor kérjiik a szerz6 nevét, a konyv megjelenési évszamat
zardjelben, a konyv cimét, kiadgjat és a kiad6 székhelyét kozolni.

pl. Schmidt J. (1995): Gazdasagi allataink takarmanyozasa. Mezdgazda Kiadd, Budapest.

Ha olyan szerzdre hivatkozik, aki tarsszerz6ként irt a konyvben, akkor a szerzg nevét az altala {rt (hivatkozott)
fejezet cimét kérjiik feltiintetni és ,,in” megjeloléssel a konyv szerkesztSjének a nevét, a konyv cimét, kiadéjat
és a kiado székhelyét

pl. Gimesi A. (1979): A lucerna vegyszeres gyomirtdsa. In Bdcsa I. (szerk.): A lucerna termesztése. Mezdgaz-
dasdgi Kiadd, Budapest.

Ha az Irodalmi attekintésben tobb szerz§ dltal irt tanulmdnyra hivatkozott, az Irodalomban az 9sszes szerzd
nevét ki kell irni és a nevek kozé szokozzel kotGjelet kell tenni.

pl. Varga-Haszonits Z. — Varga Z.— Schmidt R. — Lantos Zs. (1997): The effect of climatic conditions on the
maize production. Acta Agronomica Oviriensis 39, (1-2) 1-14.

Kiilfoldi szerzg esetében csaldd- €s keresztnév kozé vesszdt kell tenni. Magyar szerz6knél ez keriilendd.

4. Abrik és tdbldzatok

4.1.
4.2.

4.3.

4.4.

4.5.
4.6.

Kizardlag fekete-fehér abrakat tudunk elfogadni.

A digitalizalt képeket, dbrakat lehetSleg TIF, JPG kiterjesztési dllomanyként kiildjék, és ne a dokumentumba
agyazva.

Tablazatok esetében kérjiik, hogy szintén Times New Roman bettitipust haszndljanak. LehetSleg mell6zzék a
tablazatok kiilonféle kerettel és vonalvastagsagokkal torténg tarkitdsat.

Kérjiik az eredeti abrak, tablazatok kiilon allomanyban (pl. XLS) torténd mentését, ezeket se illesszék a doku-
mentumba.

Ugyanazon adatsorokat grafikus és tablazatos formaban nem kozoljiik.

Kérjiik, hogy a szovegben az dbrdkra és tablazatokra (d6lt bettivel irva) minden esetben hivatkozzanak.

5. Lektordlds, korrektiira
5.1. Az angol nyelvii cikkek lektoraldsa két szinten (anyanyelvi és szakmai birdlat) torténik. Mint azt az Altaldnos

5.2.

5.3.

szempontokban emlitettiik, a kozlemény beérkezésekor benyujtott anyanyelvi lektori igazolds biztositja az
eldzetes nyelvi ellendrzést, amit szakmai birdlat kovet.

A szerz6k javaslatot tehetnek a két szakmai lektor személyére. A javasolt lektorok tudomanyos mindsitéssel rendel-
kez§ személyek legyenek. A javasolt lektorokat a SzerkesztGbizottsdg hagyja jovd, illetve jelol ki uj lektorokat. A
lektorok nevét az évi utols6 lapszdmban a borité belsé oldaldn — a birdlt cikk megjel6lése nélkiil — feltiintetjiik.
A lektori véleményeket a szerzGknek a kézirattal egyiitt megkiildjiik. Kérjiik a szerzdket, hogy dolgozatukat a
birdlok javaslata alapjan médositva miel6bb kiildjék vissza, I példdnyban kinyomtatva és CD lemezen vagy
e-mail-ben (varzol@mtk.nyme.hu). Csak a végleges 0sszedllitasd, hibatlan dolgozatot tudjuk szerkeszteni. A
nyomdai munka el6tt a mdr szerkesztett kozleményt (hasdblevonatot) a szerzG cimére pdf formdtumban meg-
kiildjiik, hogy azt a kézirattal egyeztesse, s az észlelt vagy sziikséges javitasokat hibalista formdjéban jelezni
tudja szerkesztségiinknek. A hasdblevonatot 3 munkanapon beliil sziveskedjenek visszakiildeni.

A megjelent dolgozatokért a SzerkesztGbizottsdg tiszteletdijat nem tud fizetni, de a szerzék részére dijmentesen pdf
Sformdtumii digitdlis kiilonlenyomatot kiildiink. A kéziratokat a dolgozat megjelenéséig megdrizziik.

A Szerkesztébizottsdg
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