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ABSTRACT

The purpose of this investigation, micronutrients and some
heavy metals status of Erzurum plain (centre) soils was to
determine and also to find out suitability of different
extraction methods (DTPA-TEA and sequential extraction
method ) in determining of the plant available micronutrient
and some heavy metal in Erzurum region soils. Representative
19 soils samples were collected from different soil locations.
In order to select the most suitable chemical method as related
to Phosphorus content of test plant (potato) was taken as the
standart (biological) index.

The results of the statistical analyses indicated that, sequential
extraction methods and DTPA-TEA method were not
interrelated with biological indexes for the plant available
micro nutrients and some heavy metals except sequential
method step.6 residual Mn investigated in Erzurum plain soils.
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1. INTRODUCTION

For mineral elements that are constituents of organic
compounds which act in plants as enzymes, co-enzymes,
membrane constituents etc. at least some of their function has
been well defined (Barker and Pilbeam,2007) .

Micronutrients are the essential elements required by plants in
relatively low concentrations. Micronutrients form a coherent
group, including eight core elements: iron (Fe), sodium
(Na),chlorine (Cl), boron (B), manganese (Mn), zinc (Zn),
copper  (Cu),and  molybdenum  (Mo).Plants  need
micronutrients in low enough concentrations that the relative
likelihood of deficiency is far less than for the
macronutrients.Iron is found in the soil as various oxides and
also in association with various organic molecules. Even in
the field, micronutrient deficiency may be unlikely or known
only in a few instances. However, for some micronutrients in
certain parts of the world, the repetitive long-term crop
harvest from a plot of land has stripped away these nutrients,
resulting in soil conditions likely to cause deficiency.
Symptoms associated with deficiency were gleaned from
controlled laboratory studies in which micronutrient
deficiencies were maintained by careful purification of all
media involved in growing the plants.For certain plant
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species, a given site may have insufficient quantities of a
micronutrient and thus it shows a deficiency. If the same
location were planted with a different crop with distinct
nutritional demands, however, the amount and availability of
the micronutrient could be sufficient for the new species. This
differential need for mineral nutrients is a hallmark of plant
nutrition research. Further, all micronutrients enter the soil
solution by the weathering of parent soil materials. The rates
of weathering and the availability of micronutrients are often a
function of the pH (acidity or alkalinity) of the soil, and so
soil chemistry and chemical changes caused by roots affect
the overall availability of a micronutrient (Wiedenhoeft, 2006)
Heavy metals are natural elements that are found at various
high background levels.at different places throughout the
world, due to various concentrations in the bedrock. Thus, for
example, Ni, Cr and Co are abundant in serpentine soils,
whereas Zn, Pb and Cd are high in calamine soils. Heavy
metals are persistent and cannot be deleted from the
environment. Thus, a problem arises when their availability is
high due to high background levels or to human activity.
(Temmerman et al. 1984) Metals have to be in an available
form for plants to take up or plants must have mechanisms to
make the metals available. Soil and sediment colloids roughly
consist of inorganic clay minerals and organic substances.
Due to the hydroxyl groups and electron pairs of oxygen in
the structure of clay minerals, and to the carboxyl and
phenolic groups of organic substances, the soil and sediment
colloids are negatively charged (Mengel and Kirkby
1982;Greger.2004).

Soil test is a chemical or physical measurement of soil its
properties based on the sample of soil (Melsted and
Peck.1973). Commonly, however, the soil test is considered as
a rapid chemical analysis or quick test to assess the readily
extractable chemical elements of a soil. Interpretations of soil
tests provide assessments of the amount of available nutrients,
which plants may absorb from the soil. Recommendations for
fertilization may be based on the results of soil tests. Chemical
soil tests may also measure salinity, pH, and presence of
elements that may have inhibitory effects on plant growth. A
basic principle of soil testing is that an area can be sampled so
that chemical analysis of the samples will assess the nutrient
status of the entire sampled area(Peck and Melsted.1973)
Results of soil tests must be calibrated with crop responses in
the soil. Crop responses, such as growth and yields, are
obtained through experimentation. In the calibrations, the
results of soil tests are treatedas independent variables
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affecting crop growth and yields; otherwise, all other variables
such as weather, season, diseases, soil types, weeds, and other
environmental factors must be known and interpreted. The
consideration of results of soil test as independent variables
may impart difficulties in interpreting the results, especially if
the environmental factors have marked effects on crop
yields.Results of soil analysis, sometimes called total analysis,
in which soil mineral and organic matter are destroyed with
strong mineral acids, heat, or other agents do not correlate
well with crop responses (Morgan,1941). Generally, soil tests
involve determination of a form of a plant nutrient with which
a variation in amount is correlated with crop growth and yield.
These forms of nutrients are commonly called available plant
nutrients. The different forms of nutrients are extracted from
the soil with some solvent. Many different methods of
extraction of soil samples are being used for measurement of
available nutrients in soils. Extractants are various
combinations of water, acids, bases, salts, and chelating agents
at different strengths. The extractants are designed to extract
specific nutrients or are universal extractants (Morgan
1941;Watanabe and Olsen.1962).

With correlation to plant growth,development, and yield, soil
testing indicates the capacity of soils to supplyplant nutrients
and suggests appropriate corrective measures. Plant analysis,
used in conjunction with plant symptoms and soil testing, is
another common tool for assessment of the nutritional status
of plants. The development of a soil test requires selection of
an extractant, development of studies that correlate the
amount of nutrient extracted with element accumulation by
crops, and calibration studies that determine a relationship
between soil test results and amount of fertilizer required
foroptimal production (Barker and Pilbeam,2007).

A chemical method for estimating the nutrient suppling
capacity of a soil ; measures a portion of a nutrient from a
‘pool’ that is used by plants; an index of nutrient availability ;
does not measure the total amount of nutrient in the soil ;
needs to be calibrated in field /greenhouse rate studiesto then
use in nutrient (fertilizer) recommendations. Can determine
soil nutrient status before a crop ( field, vegetable,
ornamental) is planted ( Carrie, 2008; Heckendron, 2007)
Research on the selection of chemical extraction method has
been done for different climate and will be continued fort he
future of all different soil and plant nutrient in Erzurum
region ( Yildiz and et al.1999; Yildiz and et al.2003; Yildiz
and etal 2008); Yildiz and Giller 2010a; Yildiz and
Guler.2010b; Yildiz and at al. 2010; Dizikisa and Yildiz
2016a; Dizikisa and Yildiz 2016b; Yildiz and Dizikisa.2017).

2. MATERIAL AND METHOD

Soils from 19 representative were sampled from potato grown
fields in early April. 2010 with the aim of defining the nutrient
potential in potato plants cultivated in central Erzurum. Soil
samples from 0-40 cm depth in selected particular stations
were taken and sieved with a 2mm mesh screen to analyse the
different chemical properties and soil nutrient status. Leaf
tissue was oven dried at 68 °C for 48 hours and ground to pass
through a 1 mm mesh screen. The potato plant leaf sampled in
start flowering from the 4th leaf plant leaf sample was taken
June 2010 (Yildiz and Dizikisa, 2016b).

Sequential  Extraction Procedure for the Speciation
ofParticulate Trace Metals (Tessier et all.1979 ; Cheng, 2005
)In defining the desired partitioning of trace metals, care was
taken to choose fractions likely to be affected by various
environmental conditions; the following six fractions were
selected.

Fraction 1. Water soluble forms . 05 g soil and
10ml pure water, vortex 3 hour. And filtrated. After
centrifuged.

Fraction 2. Exchangeable. Numerous studies
(Possek et all 1968; Weijden et all 1977) performed on
sediments or on their major constituents (clays, hydrated
oxides of iron and manganese, humic acids)

Fraction 3. Bound to Carbonates. Several
workers (Gupta and Chen 1974; Stover et all 1976 ;Chester.et
all 1967; Perkc.1974) have shown that significant trace metal
concentrations can be associated with sediment carbonates;
this fraction would be susceptible to changes of pH.

Fraction 4. Bound to Iron and Manganese

Oxides (Metal oxides). It is well established
(Jenne,1968) that iron and manganese oxides exist as nodules,
concretions, cement between particles, or simply as a coating
on particles

Fraction 5. Bound to Organic Matter. living
organisms, detritus, coatings on mineral particles, etc. The
complexation and peptization properties of natural organic
matter (notably humic and fulvic acids) are well recognized.

Fraction 6. Residual. These metals are not expectedto
be released in solution over a reasonable time span underthe
conditions normally encountered in nature.

3. RESULTS AND DISCUSSION

Determining of available micro nutrients ( Fe,Cu,Zn and Mn)
and some heavy metals (Pb,Cd) contents of Erzurum plain
soils 2 different chemical methods (sequential extraction
method and DTPA+TEA, Lindsay and Norvell.1978 ) were
used results shown in tablel and 2

Micro nutrients ( Fe,Cu,Zn and Mn) and some heavy metals
(Pb,Cd) contents of potato leaf were determined (Table2) as a
results of Biological indexes (Yildiz and Dizikisa,2016b).
Results showed that the step 6available Mnmight be used for
plant available (residualfraction form) at least in this
conditions growing potato in this location.

The results of this study showed that plant available Mn
obtained with sequentaly extraction step (residual chemical
exraction methods) were interrelated (p<0.05) with were
interelated with Mn content of potato leaf (biological index) in
Erzurum Plain soils (Table 3).
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APPENDIX

Table 1: Results of Sequential (step1-6) of microelement and some heavy metal analyses for Erzurum plain soils (ppm)

Sequential Extraction stepl

Sequential Extraction step2

Sequential Extraction step3

Sequential Extraction step4

Sequential Extraction step5

Sequential Extraction step6

No Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Pb Cd Mn Zn Cu Cd Npg Fe Mn Fe Cu Pb Cd Zn Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Cd Pb
00 | o0 00 | 1220 0.0 00 | 3372 | 450 00 | 00 | 00 | 1601 | 16440. | 600 | 134. 8s.
1| oo 0.00 o000 | 000 | o000 | oo | oo | % o | oo | G| o | o | oo ooo | %0 ] 000 | % 7 : ooo | G0 | 00| Of " o ° S| as3a0 | 1080 | B | 77anes | ses | 1849 | o520 | 343
2 | o000 0.00 000 | ooo | o000 | 000 [ ooo [ %0 %0 | 000 | %0 | 000 | o000 0.00 oo | % | oo | B0 | THE | 2L | oo | 00 | 00 | 00 | 1045 | 10086. | 400 | 3 | 15 os8 | 2 | 24844 | 155 | 48 | 1084 | 000
3 | o9 0.00 017 | o2 | 2050 | '8 | 0sa | %8 | 00 000 | 00| 000 | o000 0.00 oo | G0 | oo | 00 | 42| M0 | ggp | OO | 00 | 00 | BELA | 64785 | 283 | 674 | 504 73 | 3% | ewoss | ses | 141 | 706s | 213
o | 740 | 7esz | 1w | s | w022 | B& | o | 001 00| 000 | G0 | om0 | o000 0.00 000 | G0 | oo | 00 | 33T 390 | gop | GO | 00 | 00 ) 126 | 1426 | 641 | B ap55 | 1701 | 50 | sosses | ae4 | 1175 | 8314 | 253
s | w5 | 251 | oer | o | ae | 2P| 000 | W0 | 0 | oo0 | %% | 000 | oo0 0.00 oo0 | %0 | oo | 00 | 33T | 274 | gop | GO | 00 | 00 | BEES | 103%0. | 325 | 973 | 7g65 | 3pos | A | asmses7 | 312 | 1258 | 7761 | 237
6 | 108 | e | oo | 1so | 17 | 2| 000 | W0 | %0 | oo0 | %0 | 000 | 000 0.00 000 | G0 | oo | 00 | 3989 | 35 | g0 | OO | 00 | 00 ) 1882 | 48259 | 394 | A% | g6 | 1a87 | %3 | amw0ze | sa7 | 1501 | 4313 | 170
7 | ses | 10260 | 107 | a7 | ams | 2B | 000 | 00| 0 | oo0 | %0 | 000 | 000 0.00 ooo | %0 | oo | 00 | 203 | 24 | gop | GO | 00 | 00 ) 176 | 179 | 581 | M2 gpo0 | soes | 1o | 7e3822 | 510 | 2102 | 6317 | 346
8 | o7 | 10124 | 078 | oss | oa0 | 37 | 000 | W0 | %0 | oo0 | %0 | 000 | 000 0.00 000 | G0 | oo | 00 | 1995 | 165 | gop | GO | 0O | 00 | 23| 13926\ 978 | 36 | 130 | 1708 | %2 | simma | 4w | 1861 | 7077 | 2856
o | 206 | 3w | o2 | 102 | 204 | %3 | 000 | %0 | 0 | op0 | %% | 000 | 000 0.00 000 | G0 | oo | 00 | 343 | 161 | g9 | OO | 0O | 00 ) 1307 | 5665 | 284 | BSL | yzs | 1326 | S% | 7a6s3 | s20 | 103 | e172 | 223
10 | oo 0.00 03 | 000 | 01 | oo | oo | % | %0 | 000 | %0 | 000 | o000 0.00 oo0 | G0 | oo | 00 | 3822 | 12 | gop | GO | 00 | 00 ) 1484 ) 7L\ 286 | 1| g5es | 1261 | 37 | assz0s | 242 | 1132 | 6754 | 203
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Table 2: Results of DTPA+TEA and microelement and some heavy metal content of Potato plant leaf (Biological Index)

International Journal of Innovative Research in Engineering & Management (IJIREM)
ISSN: 2350-0557, Volume-4, Issue-6, November-2017

Soil Extraction DTPA - TEA ppm BIOLOGICAL INDEX(potato leaf analyses) ppm

Fe Cu Mn Zn Pb Cd Fe Cu Zn Mn Pb Cd
1.01 1.07 474 1.85 0.10 0.01 145.60 12.98 30.26 81.55 0.40 0.03
3.84 1.60 14.87 0.97 0.09 0.02 115.10 10.97 29.02 80.58 0.08 0.28
124 1.47 7.16 0.67 0.08 0.02 191.90 12.25 30.38 89.59 0.49 0.10
1.68 1.88 9.41 2.42 0.20 0.03 188.60 10.29 24.65 100.20 0.18 0.12
1.01 1.33 10.84 157 0.22 0.02 106.50 12.49 27.07 93.28 0.01 0.31
2.54 241 6.97 5.27 0.26 0.02 164.40 18.86 36.30 95.79 0.16 0.17
3.01 1.86 12.72 1.66 0.22 0.02 159.33 10.87 36.12 44.70 0.16 0.13
5.09 3.80 9.84 7.91 0.15 0.03 111.30 19.25 39.20 44.31 0.87 0.04
0.89 2.09 6.29 2.65 0.18 0.02 192.93 14.35 37.94 60.39 0.26 0.12
0.61 2.10 5.66 2.64 0.17 0.02 191.80 14.21 37.80 50.47 0.25 0.12
0.76 153 231 2.03 0.12 0.01 170.18 18.59 29.19 71.15 0.02 0.15
2.39 2.28 11.09 1.65 0.09 0.02 114.60 11.09 49.12 36.27 0.18 0.03
158 178 111 156 0.05 0.02 124.40 10.64 40.63 38.30 1.87 0.05
154 2.23 4.95 1.00 0.20 0.02 177.96 10.37 26.71 95.92 0.23 0.20
2.29 127 2.36 1.04 0.17 0.02 150.30 17.34 28.18 41.53 0.54 0.24
0.90 141 3.63 111 0.13 0.02 150.60 17.43 28.29 68.55 0.59 0.24
0.71 115 2.38 172 0.19 0.01 233.50 18.27 27.85 71.11 0.27 0.10
1.08 1.99 4.40 3.35 0.22 0.02 416.40 17.81 35.06 74.95 0.12 0.05
0.86 1.87 7.54 1.82 0.24 0.02 226.50 16.29 23.32 59.45 0.20 0.13
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Table 3: Results of the correlation analyses among Sequential analyses , DTPA+TEA and Biological Index for Erzurum plain soils

Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn Cd Pb Mn Fe Cu Zn g
M 1
n
re | 9% 1
C | 611 | 682 |
u
o | 6% | 650 | 8% 1
€| 2 | aes | B0
pp | 794 | 70| 778 | 921 | 635 |
Mol oss | e | o | oae | 0B | 020 | 2
Fe | 237 | 284 | 273 | 216 | 060 | 233 | 2% | !
¢ : y : : : : - - 1
u | 210 | 214 | 323 | 107 | 110 | 187 | o072 | oma
Zn : : - : : : y - y 1

1% | 023 | 092 | 35 | 167 | 174 | o012 | 145 | 046
c - - - - - - - | 0s
d | a79 | as3 | a7t | aa1 | oar | 244 | Y| 124 | 0s3 | 7 1
o | 225 | 20 | 2602 | e | a7 | ove | s | ama | 9% | ape | 298 | 1
M - - - 662
Mo st | st | a3 | 20 | as | ae0 | oo | g | 002 | gy | 008 8 1

- - - 805 | 809
Fe | o | 34 | a2 | %5 | 050 | 32 | oo | pe | 018 | g | 00 | % 30 1
c - - - - - - - 571 715
u | AL 084 | 0% | o | og1 | 002 | 305 | 264 | 007 | 100 | 184 : AT 1
- - - - - - - 809 749 | 5%

| 2 | a9 | 08 | o | sie | e | s | ame | oss | s | 318 | 2| ass | : 1
c - - - - - 501 | 546
S| ae | a0 | as3 | 02 | e | 058 | o0 | ogas | oms | e | 370 | 4z | % ! 202 | a4 | 1
N 094 - : : : 052 | . 383 | 083 | -149 | 378 | 204 | 324 | A BT Y

011 : 071 139 231 107 : 183 | - : : : - : 087 - :

- - - - - - 896"

Mol o | s | | e | oos | oo | A4 | s | 68 | 278 | om | oss | a2 | 077 | oo | 300 | o7 9 1

- - - - - - - 463 940 936
| oos | 90 | o5 | 1mr | s | aus | 92 | ga | 400 | as5 | -as1 | ae2 | 030 | ass | | 069 1 3 1
c 462 | 656 | 50 | 640 | - - - - - - -
C | 28 | 20 | 5 9 O ol e | 2 s | 38| s | s | 938 | e | 072 | g | 319 | 260 | a0 | 1

- - - - - - - 695" 613 626
| 02 | 006 | oo | g | e | o | 2% | ae | 385 | g | -4se | 211 | ass | 23 | | aos | sw g 1 2% | e | 1
c - - - - - - 507 844 784 807 902
Sl oas | 20 | 008 | | o | oon | 955 | s | 30| gy | ame | 2es | 202 | 2se |, | 383 1 8 07 | 268 | 0 1
- - - - - - 537 | a4 | - - - - -
o | oss | a0 | 022 | 02 | o | oo | oo | sws | aar | ana | 2 | 43| 06 | 00 | ] P T R 0 I R I
M - - - - 635 456 | 464 | 6853 | - - - 626
Mol ae | oz | osee | ao | oe | aes | o | g | s | ae | 28 | %] 0m : ¢ B e | 2 | g | oo | ase | | oz | 1
- - - - - - - - - - - - - 586

Fe | 182 | 234 ) 217 | 262 | 198 | 281 | 08| o4 | go5 | 126 | 2% | ost | om0 | 05 | 18 | oas | a2 | MO | 437 | am | o013 | 238 | ave | 7| %0 | 1
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Sl o | |9 | e | e | oo | s | 157 | osr | ama | <358 | | o | 28 | 2 | BT | | se2 | owo | sos | 200 | ass | o205 | | B ogpe |

Zn | 229 | 272 | 285 | 312 | 25 | 434 | o |1 | o | 33 o 230 | 370 | aes | a0s | oes | 2% | 38 | g4 | g0 | 30 | 13 | 025 | oo | 166 | 110 | 288 | 1

g 376 280 337 255 .087 361 .188 ) 4'04 ) 4'38 ) 4'13 -.207 251 033 249 294 386 _0'2 4 022 _1;37 ) 1'06 021 .168 .066 532 651 455 430 178 1

Pb .oés _1'23 _0'33 .001 156 025 071 214 _1'04 _1;13 -.355 .059 _1;15 120 .108 065 129 -.078 _1'12 _0'01 097 072 .056 ) 4'17 _0'72 _3'20 037 411 _1'13 1

" s | 53 w0 | 2o | om | 2es | 2sa | 20| qos | 06 | <206 | o | | oass | oaor | 08 | s | 0% | g | 104 | 492 | g | oo | om | 490 | am | Y| %08 | e | G2 | 2

e | s | 05 | 28 | o | oo | s | are | ger | ome | ows | 000 | % | ses | sse | ase | 49 | os2 | as | 2m | s | o | 242 | a2 | om0 | S| oz | aes | oo | s | 0, | o 1

G| o8 | g | ams | ase | oo | 06t | @ |z | aso | ore | 0w | g | g | s | oom | sse | om | 0 | owr | om0 | o | e | om | ose | os1 | %0 | aos | 28 | ome | 17| a4 s | 1

Zn 073 _0'36 _0'79 _1'24 _1;34 .oés 035 _0'22 022 .158 -.056 440 408 415 148 534 237 498" 320 276 .081 432 389 151 .148 ) 4'05 102 .5:22 .180 .250 _0'74 307 ) 4'54 1

G| oo | om | o3 | am | o | s | avs | s | s | 12| 20 1 356 40 057 554 014 o3 428 520 281 a0 | 510 016 | a5t | 2L | ses | 240 | 02 | 00 | a2 | sag | 2 | sz | L

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

The results of the statistical analyses indicated that, sequential extraction methods step.6 residual Mn method were interrelated (p<0.05) with biological indexes investigated in Erzurum plain soils
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