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Abstract: This study aimed the determination of nutritional problems of hazelnut (Coryius avellana) grown acid
soils in this research. For this purpose, soil and leaf samples were taken from 30 different hazelnut grown area
from Trabzon Region. Some physical and chemical properties and some nutrient element contents of soil and
leaf samples were determined. This determined values were compered with critical values and the degree of
sufficiency were evaluated. According to the results, organic matter, total N, available P, exchangeable K and
Mg contents of soil samples were determined sufficient and high, generally. Ca deficiency was obtained in the
93.4% of the soil, because of acid property of the soils. Available Fe, Cu and Mn contents of the soils were
determined sufficient. In the 70 % of the soils; Zn deficiency was found. N, P, K, Ca, Mg and Zn deficiency of
leaf samples were determimed 20.0, 26.7, 6.7, 73.4, 50.0 and 66.7%, respectively. Fe, Cu and Mn contents of leaf

samples were determined sufficient.
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INTRODUCTION

Twkey is a leading hazelnut (Corvius avellana)
producer in the world with 78% of total production and it
is followed by Ttaly, Spain and USA with 12%, 6.5% and
2.5%, respectively. Although Turkey 15 the highest
production ratio, average yield is 750 kg ha™ in Turkey.
This value is 1250 kg ha™" for Italy and 1680 kg ha™' for
Usal

Hazelnut plant is generally give the highest yield in
neutral soil conditions. The main region for hazelnut in
Turkey is the Eastern Black Sea Region. Sixty nine percent
of total hazelnut production m Turkey 1s from thus
region’. But the significant part of the hazelnut grown
soils in this region is acid conditions™?.

Hazelnut plant should be fertilized according to the
soil and leaf analysis results. The application of fertilizer
schedule 1s crucial for more production. The choice of
fertilizer schedule should not only be made based soil
analysis but also leaf samples analysis. Therefore, soil
and leaf samples results has been together evaluated to
solve nutrient problems in the world, nowadays™*.

The nutrient problems of hazelnut was determined for
different regions in some investigation. According to the
results of the vestigations, the kind, amount and

application times of the necessary fertilizers are different
from region to region!™*.

In this research nutritional problems of hazelnut
which was grown m acid soil in Turkey was ammed to

determination through soil and plant analysis.
MATERITALS AND METHODS

Soil and hazelnut leaf samples were taken from
Trabzen province. Because acid soils prevailing in this
region and hazelnut have been intensively grown m this
city. Thirty soil and leaf of hazelnut samples were used in
this research. Soil samples were collected 0- 40 cm depth
and prepared for necessary analysis in laboratory™™. Leaf
samples were taken in July and brought to laboratory™".
Leaf samples were washed with distilled water, dried at

65°C temperature and ground.
[12] [13]

[15]

Soil pH", orgamic matter
available phosphorus!,

, total mnitrogen

exchangeable
[16]

potassium
exchangeable calcium and magnesium™'*, available trace
elements (Fe, Cu, Zn, Mn)'? and texture'?, were
determined for each sample.

Total nitrogen, phosphorus, potassium, calcium,
magnesium, trace elements (Fe, Cu, Zn, Mn) were
analysed for each plant leaf sample!™. Nutrient element
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contents of plants were evaluated according to critical

values!,

RESULTS AND DISCUSSION

Some physical and chemical properties of acid soils: The
pH values of soil samples ranged from 4.31 to 6.20. When
the soil samples were evaluated according to pH values;
6.7% strong acid, 66.7% medium acid and 26.6% slightly
acid™ (Table 1).

Soil textures were determined clay loam (CL),
generally. The distribution of the textures were 60.0% clay
loam (CL) texture, 16.7% clay (C), 13.3% sandy clay loam
(SCL) and 10.0% loam (L).

Organic matter amounts of soil samples ranged from
1.62 to 7.16% (Table 1). When so1l samples were evaluated
according to organic matter amounts, 6.7% poor, 13.3%
medium, 23.3% sufficient and 56.7% high™®.

Total nitrogen contents of soil samples were
determined between 0.06 and 0.34% (Table 2). 6.7%
insufficient, 36.7% sufficient, 53.3% high and 3.3% excess
of total nitrogen contents of soil samples were
determined™.

Available phosphorus contents of soil samples
ranged from 1.26 to 49.48 mg kg~ (Table 2). The ratic of
very low, low, sufficient and high phosphorus contents
were 6.7, 13.3, 63.3 and 16.7%, respectively™.

Exchangeable potassium contents of soil samples
were determined between 1149 and 263.0 mg kg™
(Table 2). According to these results, potassium contents
of soil samples were 6.6 msufficient and 94.4%
sufficient*,

Exchangeable calcium contents of soil samples were
determined between 2.25 and 9.02 me 100 g~' (Table 2).
Twenty percent of soil samples was very low, 73.4% was
low and 6.6% was medium calcium content™!.

As for exchangeable magnesium content, ranging
from 0.30 to 2.07 me 100 g™, 10.0% of the soil sample was
imsufficient, 40.0% was medium and 50.0% was
sufficient,

When the available trace element contents of soil
samples were investigated. Tt was seen that Fe, Cu, Zn
and Mn contents were 10.35-85.17, 0.62-9.36,0.18-1.09 and
14.18-81.50 mg kg™, respectively. According to FAQM,
Fe, Cu and Mn contents of the soil samples were
considered to be sufficient and high for all soils. Seventy
percent was low and 30.0% was sufficient in Zn contents
of soil samples.

Nutrient element contents of hazelnut leaf samples:
Nutrient element status of hazelnut leaf samples were
compared with the critical percentage values which were
given by Jones et al.'".

Total N contents of leaf samples were between 2.05
and 2.96% (Table 3). According to these results, 20.0% of
leaf samples were deficient, 56.7% of leaf samples were
sufficient and 23.3% of leaf samples were excess.

P contents of leaf samples ranged from 0.09 to 0.59%
(Tabe 3). 26.7% was deficient, 63.3% was sufficient and
10.0% was excess.

K contents of leat samples ranged from 0.50 to 2.14%
(Tabe 3) and 6.7% of these values were deficient while
93.3% of these values were sufficient.

Ca contents of leaf samples were between 0.56 and
1.75% (Table 3). 73.4% of these values were deficient and
26.6% of these values were sufficient. On the other hand,
in Mg contents of these samples, ranging from 0.16 to
0.50% (Table 3), 50.0% was found to be deficient while the
rest was sufficient.

Fe, Cu and Mn contents of leaf samples were 107-544,
13.2-80.5 and 209-994 mg kg™ respectively (Table 3).
According to these results, Fe, Cu and Mn contents of
samples were determined sufficient and excess. Zn
contents of leaf samples were between 12.1 and
37.6 mg kg™, 66.7% of these values were deficient and
33.3% of these values were sufficient.

According to the results of the mvestigation, organic
matter amount and total N content of the soil samples are
generally sufficient and high. Same way, this result
reflected to leaf samples and total N contents of leaf
samples were generally sufficient and high level. Ths
implies that N nutrition does not limit the hazelnut
growing in acid conditions. But, in the fertilizer application
to these soils, leaching should carefully be considered.
Because N deficiency ratio of 20.0% were determined for
leaf samples.

P content of soil samples were generally sufficient.
But 26.7% of plants were determined deficient, which
shows that there 15 a problem i the phosphorus uptake
of the plants. This should be considered in the P fertilizer
application to these soils.

K contents of soil samples were sufficient. Same
results were determined for leaf samples. Therefore, K
nutrition of hazelnut grown acid soils have not nutrient
problems.

Ca deficiency was determined high ratio m soil and
leaf samples. Therefore, when hazelnut is grown in acid
soils lime must be applied.

Mg contents of soil samples were generally sufficient.
But, Mg deficient ratio of leaf samples higher than soil
samples. This is because some physical and chemical
properties of soil samples and Mg uptake and
transporting hindered by Ca and Al ions in soil™®.

When Table 2 and 3 is critically evaluated in
respect to the available Fe, Cu and Mn contents of soil
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Table 1: Some physical and chemical properties of the acid soils

Particle size distribution (%6)

Locations pH Organic matter (%) Clay Silt Sand Texture
Begikdizii-Denizli 5.42 4.83 22.90 23.00 55.10 SCL
Besikdizii-Adacik 5.10 5.11 38.40 22.00 39.60 CL
Begikdiizii-Cesmednil 6.19 304 38.97 29.02 32.01 CL
Besikdizii-Anbarh 4.83 3.76 35.15 23.20 41.65 CL
Begikdiizii-Anbarh 4.83 6.02 30.79 29.51 39.70 CL
Besikdizii-Aksakl 4.69 6.01 25.76 41.49 32.75 L
Vakfikebir-Camhk 4.31 5.06 34.99 19.69 45.32 SCL
Vakfikebir-Camlik 4.47 4.97 45.70 26.30 28.00 C
Vakfikebir-Camhk 4.71 2.95 21.70 26.00 52.30 SCL
Vakfikebir-Camlik 4.93 3.03 32.12 25.03 42.85 CL
Vakfikebir-Camhk 5.74 372 31.54 10.69 57.77 SCL
Carsibasi-Kalekay 5.25 1.96 35.74 38.33 25.93 CL
Carsibasi-Kadikay 5.29 2.28 24.82 32.74 4243 L
Carsibasi-Kadiksy 6.10 3.80 32.18 24.49 43.33 CL
Carsibasi-Galbahge 5.78 4.13 43,10 3719 19.71 C
Carsibasi-Velikdy 5.91 2.73 37.88 23.00 39.12 CL
Akgaabat-Mersin 5.65 1.62 35.94 3047 33.59 CL
Akgaabat-Taslica 5.03 3.76 47.11 20.11 32.78 C
Akgaabat-Akgakale 5.82 2.84 36.63 28.27 35.10 CL
Akgaabat-Yildizh 5.35 312 42.95 29.43 27.62 C
Merkez-Cilekli 4.96 4.53 32.40 24.85 42.75 CL
Merkez-Clilekli 5.45 5.06 36.58 37.04 26.38 CL
Merkez-Konaklar 6.20 4.19 39.48 3017 30.35 CL
Merkez-Cimenli 4.55 4.75 35.58 33.22 31.20 CL
Merkez-Akyazn 4.50 5.01 40.34 25.67 33.99 C
Yoma-Kasiistii 4.70 6.73 25.11 32.78 42.11 L
Yorma-Yokuslu 4.62 6.88 32.49 30.20 37.31 CL
Yorma-Yokuslu 4.90 7.16 37.22 36.58 26.20 CL
Arsin-Géleik 5.10 6.75 30.05 3215 37.80 CL
Arsin-Yegilyah 4.83 6.11 35.88 3012 34.00 CL

Table 2: Nutrient element contents of the acid soils

Soil No. N (%) Pmgkg™! Kmgkg™ Camel00g! Mgme100g™! Femgkg™ Cumgkg™? Znmgke™ Mnmgkg™!
1 0.22 4.60 240.0 3.60 1.16 13.45 0.83 0.28 23.16
2 0.23 16.03 187.0 3.36 0.95 19.26 0.73 0.26 18.79
3 015 13.80 143.0 5.24 2.07 29.85 1.92 0.58 29.76
4 016 27.27 142.5 3.03 0.31 32.60 2.26 0.61 42.76
5 0.29 10.97 190.0 3.10 0.83 50.87 3.45 0.33 43.35
6 0.28 8.86 162.1 4.25 0.80 23.27 0.86 0.77 40.80
7 0.24 5.90 114.9 4.00 1.03 85.17 4.37 0.42 26.64
8 0.23 844 175.7 2.25 0.30 40.07 2.07 042 81.50
9 011 1.26 154.0 3.18 0.96 62.15 4.08 0.45 39.90
10 013 14.77 263.0 4.02 1.06 71.72 3.38 0.31 52.16
11 016 23.21 187.0 6.09 1.17 80.92 9.36 0.36 33.46
12 0.08 26.17 163.5 6.03 0.85 55.16 7.34 0.63 72.46
13 0.10 13.54 135.0 5.52 1.26 18.15 0.62 0.60 57.53
14 017 17.77 150.7 9.02 1.05 57.76 2.27 0.70 71.36
15 0.18 22,79 219.0 6.15 2.03 38.53 3.79 0.49 69.30
16 011 Q.70 224.3 5.94 0.90 52.76 7.05 0.21 44.26
17 0.06 1.26 145.0 5.67 0.67 43.04 8.87 0.36 16.80
18 016 20.26 218.5 4.90 1.15 32.87 2.28 0.67 14.58
19 012 24.05 260.0 6.17 1.08 61.40 3.79 0.96 26.40
20 013 42.63 217.5 4.37 0.82 75.69 2.92 0.18 16.24
21 0.22 4948 165.0 3.18 0.43 68.14 1.03 0.90 14.18
22 021 16.58 229.0 4.26 0.96 59.16 1.86 1.09 26.43
23 0.18 46.43 210.6 8.19 1.1¢ 64.21 4.32 0.76 32.86
24 0.20 14.77 217.6 5.03 0.90 16.87 1.33 0.53 52.40
25 0.22 548 157.5 4.17 1.11 10.35 2.32 0.42 42.27
26 0.30 717 162.0 4.85 0.92 18.26 2.46 0.60 32.90
27 0.32 9.04 175.0 5.16 0.83 15.96 0.96 0.85 53.43
28 0.34 1519 173.5 5.32 0.90 56.17 5.14 0.67 25.64
29 0.30 20.27 143.7 6.15 1.20 75.63 2.45 1.02 37.32
30 0.27 6.55 156.7 5.20 0.76 70.57 3.57 1.06 62.20
Max 0.34 4948 263.0 9.02 2.07 85.17 9.36 1.09 81.50
Min 0.06 1.26 114.9 2.25 0.30 10.35 0.62 0.18 14.18
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Table 3: Nutrient element contents of the leaf samples

Sample No. N (%) Pmgkg™! Kmgkg? Camel00g! Mgmel00g™! Femgkg! Cumgkg! Znmgkg! Mnmgkg™

1 245 0.29 0.80 0.62 0.18 332 13.2 12.8 451

2 292 0.20 1.14 0.56 0.32 141 383 277 390

3 2.90 0.12 0.76 0.86 022 371 46.7 282 [

4 2.40 0.40 0.50 0.83 0.26 268 49.2 26.4 304

5 2.54 0.35 0.64 1.75 0.18 133 80.5 18.5 344

6 2.76 025 0.73 0.87 0.17 208 23.2 12.4 320

7 211 0.19 0.79 1.16 0.50 265 47.1 121 092

8 247 036 0.75 1.25 0.21 544 70.5 13.7 083

9 2.73 0.18 1.1 0.82 0.27 180 379 19.8 465

10 2.80 0.09 136 0.95 0.32 375 26.0 12.6 359

11 2.96 0.14 0.95 0.65 0.18 167 14.9 14.0 402

12 2.05 0.20 1.32 0.87 0.45 194 48.8 214 852

13 247 0.26 1.20 1.18 0.19 24 321 20.7 ot

14 240 047 1.14 1.27 0.26 250 226 12.6 427

15 240 0.38 1.96 0.97 0.16 224 204 13.2 465

1s 2.56 0.56 0.87 1.67 0.20 232 43.4 19.5 379

17 2.25 0.59 2.14 1.24 0.27 217 326 133 444

18 2.35 0.39 1.17 0.95 0.45 179 42.8 12.7 983

19 2.4 0.19 1.26 0.71 0.32 107 17.7 13.6 792

20 240 0.13 0.82 0.95 0.29 188 306 25.5 493

21 271 0.15 0.89 0.86 0.23 260 21.7 13.6 321

22 2.52 012 1.12 0.89 0.35 194 25.4 376 590

23 2.07 0.26 1.54 0.94 0.18 118 26.0 12.4 833

24 2.17 0.14 0.75 0.68 0.23 276 287 13.0 200

25 240 0.18 0.73 0.77 0.40 148 23.3 12.4 560

26 242 0.11 1.57 0.70 0.19 225 17.4 13.2 904

27 2.10 0.19 0.73 0.69 0.20 174 13.4 13.6 742

28 2.54 032 1.70 1.12 0.29 194 22.6 12.9 258

29 2.60 0.29 1.15 0.73 0.27 205 324 13.1 456

30 2.56 033 0.87 0.70 0.1s 277 26.8 12.7 270

Max 2.9 0.59 2.14 1.75 0.50 544 80.5 376 904

Min 2.05 0.09 0.50 0.56 0.16 107 13.2 121 200

and leaf samples no deficiency 13 seen. The available Fe, 4. Bozkurt, MA., KM. Cimrmn and S. Karaca, 2000.

Cu and Mn contents of acid soils are generally high, Determination of nutritional status of three different

which is similar for the leaf samples. Zn deficiency was apple species. Ankara Um., J. Agric. Fac., 6: 101-105.

determined m the soil and leaf samples in high level This 5. Tarakgioglu, C., SR. Yalgm, A. Bayrak, M. Kigik

15 attributed to the low soluble organic matter and Zn and H.Karabacak, 2003. Evaluation of nutritional

complex compound in acid soil conditions™. status of hazelnut (Corylus avellana) grown in Ordu
Hazelnut is an important plant in Turkish agricultural district by soil and plant analysis. Ankara Univ., T.

production. To increase the yield not only a balanced Agric. Fac., 9: 13- 22.

fertilizer programme should be done but alsp lime and Zn 6. Yurtsever, N., 1980. The effect of fertilizers on

m .the rqulreq amount should be applied. Be??‘USQ hazelnut yield and quality in the Eastern Black Sea

optimum yield is .o‘.btamed under neutral pH COIl.dltlo.I’lS. Region. Soil and Fertilizer Research Inst. Publication

Therefore, Ca deficiency should always be bared in mind No: 83

for hazelnut grown. 7. Baron, L.C., C. Riggert and R.L. Stebbins, 1985.

Growing hazelnut in Oregon. Ed. Oregon State
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