International Conference on Global Practice of Multidisciplinary Scientific Studies-IV
Turkish Republic of Northern Cyprus, April 28-30, 2023

MICROELEMENT CONTENTS OF SOME ALFALFA (Medicago sativa L.)
CULTIVARS

Assoc. Prof. Dr. Erdal CACAN (ORCID ID: 0000-0002-9469-2495)
Bingol University, Vocational School of Food, Agriculture and Livestock, Department of
Crop and Animal Production, Bingol, Tiirkiye
E-Mail: ecacan@bingol.edu.tr

Prof. Dr. Kagan KOKTEN (ORCID: 0000-0001-5403-5629)
Sivas University of Science and Technology, Faculty of Agricultural Sciences and
Technology, Department of Plant Production and Technologies, Sivas, Tiirkiye
E-Mail: kahafe1974@yahoo.com

ABSTRACT

This study was conducted to determine and compare the some microelement contents of alfalfa
cultivars. A total of 16 alfalfa cultivars were used as plant material in the study. Fe, Cu, Zn and
Cu contents of microelements were investigated in this 16 alfalfa cultivars. Microelement
contents of alfalfa samples taken from the second harvest of the third year of experiment, and
was determined with the help of an ICP-MS device. It was determined that the differences
among the microelement contents of cultivars were statistically significant. The Fe contents of
alfalfa cultivars varied between 208-307 mg kg™, Cu contents 26.3-38.1 mg kg, Zn contents
24.9-50.1 mg kg* and Mn contents 30.4-49.0 mg kg. It has been determined that these contents
are within the limit values that should be in plants. In addition, as a result of the correlation
analysis, it was seen that there was a statistically significant and positive relationship between
Mn and Cu and Mn and Zn.
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Introduction

Alfalfa is considered the most important forage plant globally due to its high adaptability, high
yield and quality, and lots of cutting (Bhattarai et al., 2021). It is cultivated on 35 million
hectares of land in many continents and more than 80 countries around the World (Radovic et
al., 2009). Alfalfa cultivation is done in every region of Turkey and it is known as the queen of
forage crops in Turkey because it is a very valuable forage plant (Tongel and Ayan, 2010).
One of the most important features of alfalfa is that it contains protein, energy, vitamin, and
mineral substances for farm animals (Bouton, 2001). Among the mineral substances, those that
are needed more than 100 ppm are called macro elements (Ca, Mg, P, K, Na, Cl, and S), those
that are needed below this amount are called micro minerals (Fe, Cu, Zn, Mn, I, Co, Se, Cr, Fl,
Pb, V, As, Mo, Li, Si, Sn, Ni, and Br) (Kutlu et al. 2005). These minerals are present in different
amounts and ratios both in animal tissues and in all feeds.

The mineral content of alfalfa is generally satisfactory, and it has high yield and quality thanks
to the presence of useful elements (Gjoroska et al., 2019). The mineral content of alfalfa may
differ according to the cultivars (Tongel and Ayan, 2010). For this reason, this study was carried

out to determine and compare the microelement contents of some alfalfa cultivars.

Material and Methods
Material
A total of 16 cultivars were used as material in the study. The seeds of the cultivars used in the

research were obtained from some public and private institutions (Table 1).

Table 1. Alfalfa cultivars used in the study

1  Alsancak 9  Maghum-V
2  Bashag 10  Nimet

3 Bilensoy 80 11 Omerbey

4 Elci 12 Ozpinar

5 Gea 13  Savas

6  Gozlu-1 14 Sunter

7 Kayseri 15  Verdor

8 Magna-601 16  Verko

The research was carried out in irrigated conditions at Bingol University Agricultural
Application and Research Center in 2014-2016. The Agricultural Application and Research
Center is 15 km away from the city center of Bingol, and its area is 1091 m above sea level.

Climate data were obtained from the Bingol Provincial Meteorology Directorate. The average

temperature of the province of Bingol for long years (1990-2015) was 12.3 °C, the precipitation
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amount was 917.8 mm, and the humidity was 56.6%. July and August are the months when the
temperature is the highest, the precipitation and humidity are the lowest. It has been recorded
that most of the precipitation falls in the winter months and the lowest temperature values and
the highest humidity values are obtained from these months.

According to the results of the analysis made in the Soil-Plant Analysis Laboratory of the
Faculty of Agriculture of Bingol University; the soil structure of the experimental area was
loamy (saturation 43.31%), pH slightly acidic (6.37), salt-free (0.0066%), organic matter
content was low (1.26%), slightly calcareous (0.15%), potassium content was low (24.45 kg da

1y and phosphorus rate was found to be medium (7.91 kg da™?).

Method

The experiment was conducted in randomized blocks design with three replications between
2014 and 2016. In the experiments, the plot length was 5 m, the spacing between the rows was
20 cm and the sowing was done with the help of a hand marker, with 6 rows in each plot. Seeds
of 3 kg per decare were used in sowing. Before sowing, 4 kg of nitrogen (N) and 10 kg of
phosphorus (P20s) fertilizer were given over the pure substance per decare (Basbag et al.,
2009). Irrigation of the experiment was done by sprinkler irrigation. The harvest was done in
the period when the plots were 10% flowering (Avcioglu et al., 2009), and 3 harvests were
made in the first year and 4 in the other years in experiment.

Plant samples were taken in the third year of experiment and before the second cutting. 0.5 kg
samples were taken from the green forage samples harvested from each plot and dried in the
drying oven at 70 °C for 48 hours (Anonim, 2001). The dried forage samples were ground and
made ready for analysis. Analyzes were made at Bingol University Central Laboratory
Application and Research Center. In the study; Iron (Fe), Copper (Cu), Zinc (Zn), and
Manganese (Mn) contents of microelements were determined in alfalfa cultivars. ICP-MS
(Inductively Coupled Plasma-Mass Spectroscopy) device was used to determine the elemental
contents of alfalfa cultivars. The findings obtained as a result of the study were applied to the
analysis of variance by the randomized block design with three replications with the help of the
JMP statistical package program. According to the results of the analysis of variance,

statistically, significant means were compared with the Tukey test (JMP, 2018).
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Results

Microelement contents of alfalfa cultivars

The contents of Fe, Cu, Zn, and Mn from microelements detected in alfalfa cultivars were given
in Table 2. It was seen that the difference between the cultivars in terms of microelement
contents was statistically significant. It was seen that the average Fe content was 250 mg kg,
Cu content was 32.3 mg kg, Zn content was 37.4 mg kg™* and Mn content was 41.2 mg kg in
alfalfa cultivars. The highest Fe content was obtained from Nimet, the highest Cu content was
obtained from Omerbey, the highest Zn content was obtained from Magna-601 and the highest
Mn content was obtained from Nimet cultivars. The lowest Fe content was obtained from
Omerbey, the lowest Cu content was obtained from Kayseri, the lowest Zn content was obtained

from Ozpinar and the lowest Mn content was obtained from Sunter (Table 2).

Table 2. Microelement contents of alfalfa cultivars
Cultivars Fe(mgkg?) Cu(mgkg?) Zn(mgkg? Mn(mgkg?)

Alsancak 261 abc 29.7 cde 34.7 d-g 45.8 abc
Basbag 274 abc 30.7 b-e 34.9d-g 42.9 a-d
Bilensoy 80 262 abc 30.4 b-e 28.6 fg 32.9cd
Elci 234 bc 26.7 de 49.1 ab 42.1 a-d
Gea 237 bc 35.8 abc 30.9 efg 35.7 a-d
Gozlu-1 233 bc 29.6 cde 41.7 a-d 35.5a-d
Kayseri 251 abc 26.3 e 40.5 a-e 38.9 a-d
Magna-601 232 bc 35.0 abc 50.1a 48.7 ab
Magnum-V 254 abc 34.5 abc 46.1 abc 45.9 abc
Nimet 307 a 32.9a-d 39.1 b-e 49.0a
Omerbey 208 ¢ 38.1a 33.8d-g 47.1 ab
Ozpinar 295 ab 30.5 b-e 2499 34.7 bed
Savas 241 abc 32.2 a-e 36.1 c-f 46.7 abc
Sunter 252 abc 32.1a-e 39.0 b-e 30.4d
Verdor 228 bc 36.9 ab 35.5 def 40.7 a-d
Verko 237 bc 35.8 abc 33.5d-g 42.0 a-d
Average 250 32.3 37.4 41.2
Significant *x * el jalel
CV (%) 8.8 12.1 9.0 11.2

*: P<0.05, **: P<0.01, CV: Coefficient of variation

In alfalfa, Fe content should be between 20-400 mg kg, Cu content should be between 5-50
mg kg*, Zn content should be between 10-100 mg kg and Mn content should be between 20-
250 mg kg (Jones, 1967).

In alfalfa cultivars, Fe contents varied between 208-307 mg kg%, Cu content between 26.3-38.1
mg kg, Zn contents between 24.9-50.1 mg kg* and Mn contents between 30.4-49.0 mg kg

467



International Conference on Global Practice of Multidisciplinary Scientific Studies-IV
Turkish Republic of Northern Cyprus, April 28-30, 2023

(Table 2). It was seen that the Fe, Cu, Zn and Mn contents obtained in alfalfa cultivars were
within the limit values determined by Jones (1967).

In the previous studies; it was reported the Fe content as 185.38-275.06 mg kg, Cu content as
14.50-16.16 mg kg, Zn content as 23.37-33.26 mg kg™ and Mn content as 43.55-54.27 mg kg
Lin Serbia by Markovi¢ et al. (2009). It was reported the Fe content as 104.7 mg kg, Cu content
4.3 mg kg, Zn content as 13.5 mg kg™ and Mn content as 23.5 mg kg in Serbia by Zivkov-
Balos et al. (2011). It was reported the Cu content as 3.9 mg kg, Zn content as 11.8 mg kg™
and Mn content as 25.1 mg kg™ in Turkey by Cevheri et al.(2013). It was reported the Cu
content as 8.86 ppm, Zn content as 19.21 ppm and Mn content as 27.11 ppm in Turkey by
Giirsoy and Macit (2017). It was determined Fe content as 213-491 mg kg*, Cu content as 4-5
mg kg?, Zn content as 16-21 mg kg™ and Mn content as 20-26 mg kg* in North Macedonia by
Gjoroska et al. (2019).

It was seen that these results obtained in previous studies were within the limits given by Jones
(1967) similar to the results of the study.

Correlation analysis between microelement contents of alfalfa cultivars

The correlation analysis between microelement contents of alfalfa cultivars was given in Table
3. It was seen that there was a positive and significant relationship between Mn and Cu, and
between Mn and Zn in alfalfa cultivars. There is a negative relationship between Fe and Cu, Fe
and Zn, and Zn and Cu, and a positive relationship between Fe and Mn. However, these
relationships are statistically insignificant (Table 2). It was reported by other researchers that
there was a significant relationship between Fe and Mn in some alfalfa cultivars and genotypes
(Sengul and Haliloglu, 2008).

Table 3. Correlation analysis of microelement contents of cultivars

Fe (mg kg™) Cu (mg kg™) Zn (mg kg™)
Cu (mg kg™) -0.0844
Zn (mg kgb) -0.2605 -0.1473
Mn (mg kg?) 0.0483 0.3201* 0.3207*
*: P<0.05
Conclusion

In this study, the lowest and highest values of microelement contents were determined in
different cultivars. it was determined that the Fe, Cu, Zn and Mn contents of alfalfa cultivars
were within the limit values. In addition, as a result of the correlation analysis, it was seen that
there was a statistically significant and positive relationship between Mn and Cu, and Mn and
Zn.
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