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COMPARISON STUDY OF CULTIVATED HIGHBUSH AND WILD BL UEBERRY
NUTRIENT STATUS IN PRODUCING PLANTINGS AND WOODLAND S, LATVIA
KRUMMELLE NU UN SAVVALAS MELLE NU MINER ALAS BAROSANAS
NODROSINAJUMA L IMENIS RAZOJOSAS SAIMNIECIBAS UN LATVIJAS MEZOS

Jolanta Pormale, Anita Osvalde, Vilnis Nollendorfs
Institute of Biology, University of Latvia, Mierala 3, Salaspils, Latvija, e-madugi@email.lubi.edu.lv

Abstract

Highbush blueberriesvaccinium corymbosurh.) grown on more than 170 ha have become an
important horticultural commodity in Latvia with kigh market demand. To realize the full
potential of this modern high yielding crop, baladlant nutrition is vitally important to ensure
adequate growth and fruit production. The main afrthis study was to find out the actual mineral
nutrition status of cultivated highbush and wildiddberries Yaccinium myrtillusL.) in Latvia as
well as to evaluate the peculiarities of blueb@nigeral nutrition in producing plantings and native
woodlands. About 100 (soil and plant) samples veatkected from different blueberry producing
sites and 5 woodlands during the summer of 20GtR¢af analysis and soil testing were used to
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evaluate the blueberries supply with all of theglioous elements (N, P, K, Ca, Mg, S, Fe, Mn, Zn,
Cu, Mo, B). Our results suggest that only abou®#06f the plant leaf nutrient indices and soil tests
were in the optimal range. Insufficient levels aof N Ca, Mo, B and increased concentrations of
Mn in highbush blueberry leaves were the main @wisl In spite of the high heterogeneity of the
element concentrations in soils, deficiency of M, Elo, B was found in the vast majority of
samples analyzed. Although forest soils were charaed as an acid nutrient poor environment,
wild blueberries showed especially high efficieé\y, Ca, Mg, Fe, and Mn accumulation in their
leaves. The present investigation forms the basithe development of scientific knowledge based
blueberry fertilization practices in Latvia

Kopsavilkums

Pedejos gados Latvfj strauji atistas jaunas netradiciatas ogu kuliras - augstiimmu mellau
(Vaccinium corymbosunmaudZSana. Kimmellepu sadijumu kopplatba Latvig 2008. gad jau
sasniedza 170 ha. Darbernkis bija noskaidrot un salzinoSi iz\ertét kraimmellepu un savvias
mellepu (Vaccinium myrtilluy mineilas baroSais stvokli Latvija, ka af nowrtet minelas
baroSafs ipatribas raZzojoSu saimnigm un meZa augsés. 2008. gad no pie@am Latvijas
lielakajam krimmellequ saimniethbam un pie@m dabisko mezu audm ievaca 100 (augsnes un
lapu) paraugus. Noteica 12 augiem nepiecieSamaiasaelementus (N, P, K, Ca, Mg, S, Fe, Mn,
Zn, Cu, Mo, B), augsnes pH un k&gp salu koncenticiju (EC). No visiem iegtajiem augsnes un
lapu anat?zu rezulatiem tikai 40 % &ditaju bija optinala l[imen. Kraimmelleyu lapas kopuna
rakstuigs — N, P, Ca, Mo un B defis, k& ai paaugstiatas Mn koncen#icijas. Neskatoties uz
elementu konceriiciju augsto heterogentt, N, Zn, Mo un B defittu konstatja vairakumam
izanali£to aug&u paraugu. Lai ameZa augsnes raksturojag@asi skbu un baibas elementiem
nabadmu vidi, savvéas mellenes uzda augstu K, Ca, Mg, Fe, Mn un Zn pamSanas
efektivitati. Petjuma gutas atzhas papildina zi#Sanas un izpratni par ikknmelleqgu mesloSanas
likumsakarbam Latvija.

Key words: Vaccinium corymbosum., Vaccinium myrtillud ., mineral nutrition, plant analysis,
soil testing

Introduction

The wild blueberry Yaccinium myrtillusL.) is one of the most popular wild-harvested frinit
Latvia, traditionally used fresh and processed a®alth food. The leaves and fruits of the wild
blueberry are dried for teas and used in folk-medicUnfortunately berry production of the wild
blueberry fluctuates annually with weather conditsic- spring frosts and summer droughts can
greatly decrease yields (Kuchko, 1988). Latvia, mehwild blueberries have been picked for
centuries, is now replacing them with cultivatedtidAmerican highbush varieties.

The commercial cultivation of the highbush bluepdifaccinium corymbosur.) in Latvia was
successfully started during last 10 years. Highkhlskberries grown on more than 170 ha have
become an important horticultural commodity in Llatwith high market demand. Cultivated
blueberry fruits and juice have become increasingpular due to their excellent taste, high
dietary and health values. Among berry fruits, bkreies are considered to be not only an
excellent source of phenolic compounds and vitajns also a valuable source of minerals and
dietary fibre (Ehlenfeldt and Prior, 2001; Treha8p4; USDA National Nutrient Database for
Standard Reference, 2006).

Many external factors are important in producinghhblueberry yields including soil type, light,
temperature, water availability and quality, aslaslmanagement practices. Highbush blueberries
evolved in low pH (optimum between pH 4.3 and 44@iJs that were poor in nutrients and rich in
organic matter are adapted specifically to theseceaditions and are generally regarded as very
sensitive to excessive fertility (Smolarz and Mkrd989; Hanson and Hancock, 1996; Hanson,
2006). Although the fertilization requirements aftivated blueberries are relatively smaller than
for other berry crops, investigations indicate thatanced and precise fertilizer applications can
improve the nutrient status, growth, developmeutydald of blueberries (Percivat al, 2003).
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While the nutrient status of highbush blueberriesthe United States and Canada (the main
blueberry production countries in the world) hagrbstudied in considerable detail (Eck, 1988;
Strik et al, 1993; Hartet al, 2006), investigations on optimal cultivation teologies of the
blueberry crop in Latvia are in their very begirmistages. At present high bush blueberries in
Latvia are cultivated on light, acid mineral sailsh in organic matter as well as on high bogsrafte
peat extraction. As highbush blueberries are grimumany non-native regions all over the world
(Strik, 2005) and often on soils that have beefedghtly modified by acidification, liming or
organic matter incorporation, direct application raftrient recommendations and management
practices from North America are limited in theiragticality. Therefore intensive scientific
research on soil, climatic requirements and thesnainnutrition regime of highbush blueberries as
well as wild blueberries in Latvia are very impaitta

The main aim of this study was to find out the attoineral nutrition status of the cultivated
highbush Yaccinium corymbosut. ) and wild blueberriesMaccinium myrtillus_.) in Latvia as
well as to evaluate the peculiarities of bluebanigeral nutrition in producing plantings and native
woodlands.

Materials and methods

About 100 (soil and plant) samples were collecteanf different blueberry producing sites
(Aluksne, Jelgava, Riga, Valmiera and other dijiand 5 woodlands (Cesis, Saldus, Tukums,
Valka districts and forest territory of Jurmalayliin Latvia during summer 2008.

The soil samples were taken with a soil probe tepth of 20 cm. For each sample, five to eight
subsamples were obtained and thoroughly mixed o fune sample. The soil samples were air-
dried; plant roots and all particles, mineral amgamic with a diameter larger than 2 mm were
removed by sieving through a 2-mm sieve. To deteenthe plant available amounts of 12
biogenous elements (N, P, K, Ca, Mg, S, Fe, Mn,&n, Mo, B) the soil samples were extracted
with 1 M HCI (soil - extractant volume ratio 1:5) (Rinlesal, 1987).

For each highbush blueberry plant sample 50-10@efnost recently fully expanded leaves from
current season shoots were collected from locatiepsesentative of the planting. Wild blueberry
leaf materials were collected at each site as goosite sample from an area of about 10x10 m.
The plant material was dried at 8D and ground. Then the plant samples were dry-aslitd
HNO; vapours and re-dissolved in HCI solution (HCl stilied water mixture 3:100) (Rinket al,
1987).

Concentrations of 12 biogenous elements (N, P, &, g, S, Fe, Mn, Zn, Cu, Mo, B) were
determined in all soil and leaf samples. The leeél€a, Mg, Fe, Cu, Zn, and Mn were estimated
by an atomic absorption spectrophotometer (PerkineE AAnalyst 700, acetylene-air flame),
those of N, P, Mo, B by colorimetry, S by turbiditmg and K by flame photometer (Jenwey PFP7,
air-propane butane flame). Soil pH was determimed M KCI (soil - extractant volume ratio
1:2.5) potentiometrically by pHmeter Sartorius PB-gRinkis et al, 1987). Soil electrical
conductivity (EC, mS cit) was determined in distilled water extract (sdilistilled water volume
ratio 1:5) by the conductometer Hanna EC 215. Aiad/replication was performed at least three
times. The levels of statistical significance wdetermined using MS Excel 2003. T-test “Two-
Sample Assuming Unequal Variances” (p<0.05) was tseompare mean element concentrations
between species.

Results

To determine the mineral nutrition status of thghbiush blueberry and wild blueberry the levels of
12 biogenous elements as well as pH and EC weiraatet in the blueberry soil samples. Mean
macro- and micronutrient concentrations, the commad#on range as well as soil standards
developed by Dr. Nollendorfs (2004) for highbushdilerries in Latvia are shown in Table 1.

Our research revealed an especially high heterdgeavfeplant available nutrient concentrations in

highbush blueberry soils. The highest concentratilmpason was found for S, Fe and Mn
(max/min: 117.9, 406.3, 1850.0, respectively), I lowest for the macronutrients N, K

(max/min: 16.3 and 26.3) and the micronutrients Eflg and B (max/min: 14.8, 14.0, 14.0,
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respectively). It should be stressed that almdghalelements concentration range, with exception
of Ca and Mo, in woodland soils was narrower.

Table 1. Nutrient concentrations in blueberry saiinples from producing plantings and woodlands
in Latvia, 2008.

Concentrations inMl HCI extraction, mgt

Ele-ment V. corymbosun. V. myrtillusL. optimal in
+ SE range mean + SE highbush
range mean = 9 - blueberry soils
N 15-245 70.59+8.30a 13-32 22.87+1.61b 120 - 150
P 34-1908  334.92456.17a 27-47 35.27+1.43b 150 - 180
K 19-500 150.43+18.48a 30-130 70.07+6.27b 100 - 140
288-

Ca 16900  2388.46+572.16a 7-1400 588.73+84.57b 700 - 1200
Mg 100-3875  383.92+101.51a 22-350 109.33+18.78b 120 - 250
S 7.0-825 79.54+26.12a 7-11 8.67+0.33b 30-50

Fe 24-9750 1115.62+275.72a 90-380 177.93+23.870 600 - 1500
0.10- 15 - 25
Mn 185.00 47.31+7.87a 0.70-24.00 10.19+2.42b
1.35- 8 -20
Zn 20.00 5.77+0.69a 1.60-12.50 5.77+0.72a
0.45- 25-4.0
Cu 17.50 3.61+0.57a 0.10-2.00 0.51+0.13b
Mo 0.01-0.14 0.04+0.005a 0.01-0.41 0.06+0.03a 0.06 —0.20
B 0.10-1.40 0.48+0.06a 0.10-1.00 0.42+0.08a 0.6-1.2
PHyci 2.76-7.20 4.30+0.16a 2.59-4.01 3.06+0.10b 42-4.8
EC,
mScm'  0.15-5.39 1.05+0.19a 0.20-0.37 0.28+0.01b ol

"Means with different letters in a row were sigrafitly different (t-Test, p < 0.05)

Significantly (p<0.05) higher levels of the macrtments N, P, K, Ca, Mg and S were found in
highbush blueberry soils in comparison with therieat poor forest soils of the wild blueberry. A
comparison of the two species studied showed staliy similar mean concentrations for the
microelements Zn, Mo and B, while the Fe, Mn, and ddntent were higher in the cultivated
blueberry soils. Corresponding to macronutrienelsn the growing medium, wild blueberry soils
had a 3.8 times lower mean EC than highbush bloglssils. In addition, wild blueberry soils
could be characterized as a particularly acid gngvenvironment (mean i 3.06).

Information obtained on mean nutrient concentraion blueberry plant samples, concentration
range as well as highbush blueberry tissue standatallendorfs, 2004) are shown in Table 2. In
accordance with wide dispersion of plant availabieeral element concentrations in cultivated
blueberry soils, the highest concentration varigiecealmost all nutrients (except Mg) was stated
in highbush blueberry leaf samples. Particularighhtoncentration range was noted for Cu (0.8-
362.0 mg kg, CunayCmin= 452.5).

Statistically significant differences (p<0.05) wdoaind in the macronutrient composition of wild
and cultivated blueberry leaves. The highest memtentrations of N, P and S (1.36, 0.16 and
0.16 mg kg, respectively) were found in the highbush blugheshile the highest K, Ca and Mg
(on average, 0.77, 0.84 and 0.84 mg,kgspectively) concentrations were found in wildetberry
plant samples. A comparison of the two speciesietiudhowed similar concentrations for the
micronutrients Fe, Zn and B in blueberry leavese Themical analysis of plant samples revealed
significantly higher mean levels of Cu and Mo igHitbush blueberry leaves. Especially high mean
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concentration of Mn (814.4 mg kpwas found in wild blueberry leaves, which excektlee value
for cultivated blueberries 4.3 times.

Table 2. Mineral element concentrationsvincorymbosuni.. andV. myrtillusL. leaf samples in
Latvia, 2008

Ele Concentrations in dried tissue optimal levels in
ment V. corymbosun. V. myrtillusL. highbush
range mean + SE range mean + SE blueberry leaves
Macronutrients(%)
N 0.63-4.6 1.36+0.13a 0.80-1.5 1.08 + 0.05b 1,70-2,00
P 0.07-0.33 0.16+0.01a 0.08 -0.17 0.12 £ 0.01b , 2008 0,30
K 0.36-1.70 0.62+0.04a 0.64-1.0 0.77 £0.03b 450,0,70
Ca 0.23-0.80 0.40+0.02a 0.56-1.12 0.84 £ 0.05b 0,50-0,80
Mg 0.12-0.31 0.18+0.01a 0.17-0.54 0.32+£0.03b 0,15-0,30
S 0.08-0.46 0.18+0.01a 0.12-0.18 0.15+0.01b ,1500,25
Micronutrients(mg kg')
Fe 26.0-362.0 76.4+11.2a 54.0-128.0 81.87 +6.76 80 - 150
Mn 24.00-880.00 189+29.4a 130.0-1720.0 814.4a&:42b 40 - 100
Zn 8.8-76.0 19.3£2.4a 14.0 - 26.0 18.60 + 0.96a 0-@&0
Cu 0.8-362.0 19.8411.0a 36-64 4.97 £ 0.24b -13
Mo 0.10-2.49 0.46+0.09a 0.2-0.3 0.23+0.01b -51
B 7.0-58.0 24.1+2.2a 15.0-30.0 22.73+1.21a -

"Means with different letters in a row were sigrafitly different (t-Test, p < 0.05)

The results obtained on the percentage of hightinlséberry plant and soil samples in low,

optimum and excessive nutrient supply levels amvshin Figure 1. AlImost 60 % of the plant

samples were completely sufficient in macronutsernthe worse situation was found for the
micronutrient supply — more than 55 % of indicesenvi@ the deficient range, optimal supply was
provided only for 31 % of leaf samples. In geneegljal distribution (39 %) between all indices in
low and optimal levels was found for highbush bkrep soil samples. Unlike blueberry leaves, a
better situation was found for the micronutrierpgy in cultivated blueberry soils.
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Figure 1. Distribution of highbush blueberry le&) @nd soil (B) samples in different nutrient
supply levels in Latvia, 2008

Discussion

Increased consumer demand for blueberries is liingn by the health benefits associated with
functional food characteristics. Wild blueberry batistorically been used to help improve

eyesight, treat diarrhoea, improve blood sugarl$éeue diabetics, strengthen blood vessels and
improve circulation (Trehane, 2004). The powerfulti@idant properties of the highbush
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blueberry appear to play a conclusive role in trevention and delay of certain diseases such as
cancer, cardiovascular issues, and the aging dEtdenfeldt and Prior, 2001).

To realize the full potential of modern high yieldi crop, balanced plant nutrition is vitally
important to ensure adequate growth and fruit pcodo. A deficiency in any of the essential
nutrients will disrupt either the vegetative ornaguctive growth cycles in plants (Marshner, 1995;
Fuqua et al, 2005).

The results obtained on the nutrition status ofttiglbush blueberry revealed the main problems
in plants supply with essential mineral elementkatvia. In general, our results suggest that only
about 40 % of plant tissue nutrient indices werthiwithe sufficient range. Mean macronutrient
concentrations, with the exception of low N andlsliy decreased P and Ca could be characterized
as optimal. Nitrogen is the controlling elementineberry nutrition and adequate fertilization is
necessary to maintain renewal growth, crop prodactand flower bud development (Strik and
Hart, 1997). Our study suggests that optimal Nlkewere provided by only 20 % of blueberry leaf
samples in Latvia. It can be mentioned that deficies of N are the most frequently encountered
problems in growing blueberries in North Americaca{Pritts, 2000; Fuqua et al 2005).

The main tendencies in mean micronutrient supplsevedso detected — deficiency of Mo, slightly
decreased B, optimal levels of Fe and Zn, as veeihereased concentrations of Mn and Cu in the
plant tissue. While Mn concentrations in highbusireberry leaves were rather high, in most of
cases they could not be considered as toxic, Witheiception of the highest concentrations: 450
mg kg* to 880 mg k. As the cultivation environment influences the roi@al composition of
plant leaves, our study suggests that the incredsedoncentrations in highbush blueberries
reflect high Mn availability in low-pH soils, excdge soil Mn, and sometimes the mistaken
application of fertilizers containing Mn. Accordirig recommendations based on the first studies
on blueberry nutrition in Latvia the use of theidlmicronutrient (Cu, Zn, B, Mo) fertilization was
started during recent years to correct the spedifgiciencies stated in the tissue tests.
Consequently, excessive Cu concentrations couldabsed by the adhesion properties of foliar
fertilizers and the use of fungicides.

Our results revealed statistically significant eifnces between wild blueberry and highbush
blueberriy results for N, P, K, Ca, Mg, S, Mn, Qup in leaf samples. Cultivated highbush
blueberry leaves had higher mean concentrationd,d®, S, Cu, and Mo while wild blueberry
leaves showed higher levels of K, Ca, Mg, and Miis interesting that there were no significant
differences in leaf Fe contents between wild blugbend highbush blueberry growing in
cultivated and forest soils with completely differée concentrations: 1115.6 mg FPexhd 177.9
mg Fe 1", respectively. Although wild blueberry leaves weaenparatively high in Mn content (on
average, 814.4 mg Ky reported mean values for Mn (1900 mgxin wild blueberry leaves from
Northern Europe (Reumargt al, 2002) and Poland - 2758 mgk@Kozaneckaet al, 2002) were
twice to three times higher than our Mn resultsvidd blueberries in Latvia.

Our previous studies suggest that, in general bielug fruit chemical analysis confirmed mineral
element differences in wild blueberry and highbbéeberry leaves. A comparison of the two
species studied showed that the highest mean K, a@d, Mn concentrations were also
characteristic for wild blueberry fruits (Pormaleag 2009).

Several investigations have shown that leaf analgsbvides a picture of the nutrient status of a
crop at a particular point in time resulting frofhfactors affecting plant growth and is an excetle
method to be used on established plantings (Stikal, 1993; Marschner, 1995). But this
diagnostic method cannot detect the charactereohthrient deficiencies or toxicities and the soil
content of the nutrients. Therefore soil testinggesy important in determining the ability of the
soil to supply the nutrients needed for optimummpltgrowth.

Although a particularly broad range of element @riations in highbush blueberry soil samples
was found, in general, soil tests revealed nutrigeficiencies in the cultivated blueberries.
Deficiencies of N, Zn, Mo, and B as well as incexh®1n levels were the main problems found.
Our results suggest that only 39 % of all soil aedi in blueberry producing plantings in Latvia
were in the optimal range. It should be noted ttia lowest macro- and microelement
concentration levels in cultivated blueberry soilse highly comparable with element
concentrations in nutrient poor forest soils, thndicating insufficient fertilization. This could
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seriously limit the highbush blueberry yield in \dat Although mean levels of soil pkdf and EC
meet requirements of soil standards, the sampltés marginal values did not correspond to the
optimum for highbush blueberry growth and developine

The results obtained on nutrient concentrationsilid blueberry soils revealed significantly lower
N, P, K, Ca, Mg, S, Fe, Mn and Cu levels compargd inighbush blueberry soils. Particularly low
concentrations were found for N and S in the waoodilaoils. This is not surprisingly because
nutrients in anion form are more leachable frortligcid forest soils, as well as during the last 20
years industrial emissions have been seriouslyedsed in Latvial(ulko et al, 2008).

Although both wild blueberrieand highbush blueberriesan be classified as typical calcifuges,
since they thrive in nutrient poor soils with lowd Korcak, 1989), wild blueberries showed an
especially high efficiency rate of K, Ca, Mg, Fe,nMaccumulation in their leaves. This
phenomenon can be considered as a potential waldt physiological adaptation mechanism to
infertile soils.

Conclusions

The results obtained on the nutrition status ofttiglbush blueberry revealed the main problems
in plant supply with essential mineral elementkatvia. Insufficient levels of N, P, Ca, Mo, B and
increased concentrations of Mn in highbush blugblesives were found to be the main problems.
In spite of the high heterogeneity of the elemasricentrations in soils, the deficiency of N, Zn,
Mo, B was found in a vast majority of samples apetl/ In general, our results suggest that only
about 40 % of plant leaf nutrient indices and smits were in the optimal range. Although forest
soils were characterized as acidic and a nutrieot gnvironment, wild blueberries showed an
especially high efficiency of K, Ca, Mg, Fe, Mn aowlation in their leaves. The present
investigation forms the basis for the developmenbrggoing scientific research and knowledge
about blueberry fertilization practices in Latvia.

References

1. EckP. (1988Blueberry scienceRutgers University Press, N.J., 284 p.

2. Ehlenfeldt M.K and Prior R.L. (2001) Oxygen radieddsorbance capacity (ORAC) and phenolic and
anthocyanin concentrations in fruit and leaf tissoé highbush blueberrylournal of Agricultural and
Food Chemistry49, pp. 2222-2227.

3. Fuqua B., Byers P., Kaps M., Kovacs L., Waldstein(ZD05) Growing blueberries in Missullissuri
State University Bulletid4, 47 p.

4. Hanson E. and Hancock J. (1996) Managing the rarribf highbush blueberriesvlichigan State
University, Extension Bulletin E-20146 p.

5. Hanson E.J. (2006) Nitrogen fertilization of higishiblueberryActa Horticulturae 715, pp. 347-351.

6. Hart J., Strik B., White L., Yang W. (2006) Nutrtemanagement for blueberries in Oreg@regon
State University Extension service EM 8918 p.

7. Kozanecka T., Chojnicki J., Kwasowski W. (2002) @ort of heavy metals in plant from pollution-free
regions.Polish Journal of Environmental Studidg,, pp. 395-399.

8. Kuchko A.A. (1988) Bilberry and cowberry yields atite factors controlling them in the forests of
Karelia, U.S.S.RActa Botanica. Fennigal36, pp. 23-25.

9. Lulko I., Dubakova I., Frolova M., KoVavska A. (2008)Atmoséras gaisa pie@&rpojuma pirrobezu
parneses ietekme uz Latvijas ekagiat (Transboundary air pollution effects on ecosystd Latvia)
Latvijas Videsgeolasijas un meteorolgijas azenfira, Rga, 43 p.

10. Marschner H. (1995ineral nutrition in higher plantsAcademic Press, London, 889 p.

11. Nollendorfs V. (2004) Augsto Emmelleyu prasbas [gc augsnes un &slojuma (Highbush blueberry
soil and fertilization demandshgropols 12,Raiba, 6, pp. 8-10. (In Latvian).

12. Percival C.D., Janes D.E., Stevens D.E., SandefsqB003) Impact of multiple fertilizer applicatien
on plant growth, development, and yield of wild towsh blueberry\(accinium augustifoliunAit.). Acta
Horticulturae 626, pp. 415-421.

13. Pormale J., Osvalde A., Karlsons A. (2009) Invegtan on the essential mineral element contents of
cultivated and wild blueberry fruits in Latvia. Rroc. of the International conference: Environmiynta
friendly and safe technologies for quality of feuiand vegetables, 14-16 January, Faro, Portugal (
press.

14. Pritts M. (2000) Blueberry nutrition on upland soNew York Fruit Quarterly8, pp. 14-20.

86



15. Reimann C., Kollen F., Frengstad B., KashulinaNdskavaara H., Englmaier P. (2001) Comparison of
the element composition in several plant species their substrate from a 1 500 000 *area in
Northen EuropeThe Science of the Total Environme2it8, pp. 87-112.

16. Rinkis G., Ramane H., Kunicka, T. (198K)ethods of soil and plant analysi€inatne, Riga (in
Russian).

17. Smolarz K. and Mercik, S. (1989) Growth and yiefdhighbush blueberry Bluecrop cwdccinium
Corymbosuni_.) in relation to the level of nitrogen fertilizéActa Horticulturae 241, pp. 171-174.

18. Strik B., Brun C., Ahmedullah M., Antonelli A., Aklam L., Barney D., Bristow P., Fisher G., Hart J.,
Havens D., Ingham R., Kaufman D., Penhallegon RchPidt J., Scheer B., Shanks C., William R..
(1993) Highbush blueberry productiddregon State University Extension Service PNW 80%.

19. Strik B. and Hart J. (1997) Blueberry fertilizerige. Oregon State University Extension FG, 48p.

20. Strik B. (2005) Blueberry — an expanding world lgasrop.Chronica Horticulturae 45, pp. 7-12.

21. USDA National Nutrient Database for Standard Refeee(2006) Available at: www.nal.usda.gov/,
04.03.2009.

22. Trehane J. (2008lueberries, cranberries and other vacciniymignber Press, Cambridge, 256 p.

EXAMINATION OF CORNEL ( CORNUS MASL.) FRUITS IN BORSOD-ABAUJ-
ZEMPLEN COUNTY (HUNGARY)
KIZILA ( CORNUSMASL.) AUGLU I1ZV ERTESANA BORSOD-ABAUJ-ZEMPLEN
APGABAL A (UNGARIJA)

Eniko Prokaj, Anita Medve, Noemi Koczka, Attila Ombodi, Judit Dimeny
Szent Istvan University, Faculty of AgriculturaldaBnvironmental Sciences, Institut of Horticultural
Technology, Godollo, Pater Karoly ut 1. 2103. Huyga-mail:Prokaj.Eniko@mkk.szie.hu

Abstract

The domestication of cornel has already begun @ rhighbour countries by the selection of
valuable individuals. The spontaneously growing tNétungarian specimens could be a good
material for similar selection and domesticatiosdese foreign cultivars may not adapt to the dry
climate of Hungary. Fruit collectors are makingnfra@ornel berries delicious palinka (a kind of
spirit) and jam. The needs of the processing inglstd the market is larger than the gathering can
provide, therefore the culturing of new cultivarsuld be favorable. Our purpose was to show
there are several valuable individuals in the Huiagacornel population, which have outstanding
qualities. We observed individuals growing in aunat habitat in 2006, measured the weight of
fruit, seeds, and the parameters of fruit lengttd aidth. The 19 samples were collected in the
Aggtelek Karsts and the southern slopes of Bilk hile measured fruits weighed between the 1.2
— 2.85gramm, the seeds were 0.27 — 0.41grammestathbulated flesh ratios were average 72.93 —
86.66 %. The average lengths of fruits were betwEeA3mm and 20.02 mm, and the average
widths of them were between 10.41 — 14.67 mm. Bwea small sample there can be found
valuable fruit types for further examination, alligh it is necessary to observe a wider range of
samples to find a good cultivar which is adapteth&local climate.

Kopsavilkums

Kizila kultiveSana kaimju valsts ir sikusies ar ®rtigako individu atlasi. Ziemiingarija sponéni
augoSie eksem@li varetu bat labs matetils lidzgai atlasei un kultigSanai, jo ievegs Xkirnes
varetu neliit pienerotas sausajam Uagjas klimatam. Audu vacgji no kizila ogim gatavo gafg§u
“palinku”(alkoholiska dzeriena veids) un iérjjumu. Rirstrades fipniedbas vajadibas un tirgus ir
lielaks lka ogu \acgji var nodrosiat, tade] jaunu &irpu kultivéSana vegtu bit izdevga. Masu
noliks bija pafidit daZas ®rtigas ungru kizila popuicijas ar izcilu kvaligti. 2006. gad mes
noverojam eksemplru augSanu dabigkvide, nosakot aug un €klu svaru un aug garuma un
platuma parametrus. Aggtelek Karsts un Bikk kalogazes tika saakti 19 paraugi. Aull masa
bija starp 1.2 — 2.85 ggldu masa 0.27 — 0.41 g, &ginata auda mkstuma masas attigma pret
seklu masu bija vidji 72.93 — 86.66 %. Vigais auda garums bija starp 15.43 un 20.02 mm un
vidgjais platums bija 10.41 — 14.67 mm. Pat m@araug varja atrast @rtigus aufu veidus
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