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Abstract

This study was conducted to determine and comparealje yield and quality traits of different alialfMedicago
sativa L.) cultivars under provincial conditions Bfyseri, Turkey. For this purpose, 16 differenfali&d cultivars
(Verdor, Ozpinar, Verko, Siinter, Kayseri, Sav&ea, Omerbey, Magna-601, Alsancak,st&g, Nimet, Bilensoy,
Magnum-5, El¢i and G6zli) were used as the plarteria. Experiments were conducted in randomizextkd design
with three replications in Kayseri province duririge growing seasons of 2014-2015. Significant miffees were
observed in herbage yields and quality traits déléh cultivars (p<0.01). Current findings revealed that plant heights
varied between 55.75 - 84.83 cm, green herbageds/ie¢tween 5125.80 - 7388.96 kg/da, dry herbaddsyletween
1349.30 - 1878.86kg/da, crude protein yields betw243.04 - 283.44 kg/da, crude protein ratios bemwd6.57 -
20.28%, crude ash ratios between 9.41 - 10.52%l detergent fiber (ADF) ratios between 34.57 - Z%2and neutral
detergent fiber (NDF) ratios between 46.89 - 55.28éa and Alsancak alfalfa cultivars were founcd&prominent
for green herbage, dry herbage and crude prote@idg, thus these cultivars were recommended fosétaprovince
and similar ecologies.
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1. INTRODUCTION

Livestock industry is an essential component oficafjural sector (Ahmad et al., 2016) and
sufficient quality feed supply is the greatest ting factor in livestock productions. Development
of livestock industry largely depends on efficiamde of agricultural lands and feed sources.
Climate, growing conditions, feed technologies gedetic variations greatly influence nutritional
attributes of the feeds (Younas and Yaqgoob, 20B8gd crops constitute the primary source to
improve productivity in livestock operations. Feexbps constitute a cheap source of feed for
animals, contain nutrients required for rumen floreh in vitamins and minerals, improve
reproductive power of animals and thus allows atsrt@provide high yields and quality products.
Therefore, feed crops have quite a significantgiacanimal nutrition (Engin and Mut, 2017). The
feed sources with low protein content and digd#iyiesult in low yields and quality in livestock
feeding, thus recent researches mostly focusedialityjof feed sources (Ahmad et al., 2016).
Alfalfa (Medicago satival.) is among the most important perennial feedutegs worldwide.
Multiple harvests, high quantity and quality herbagelds, high adaptation capacity to different
climate conditions, long-lasting life cycle, saiyprovement effects, potential cultivation in both
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agricultural lands and pastures, low establishroests etc. factors have made alfalfa the “queen of
the feeds” (Kamalak et al., 2005; Akmal et al., PORAlfalfa could be considered as an easy, cheap
and rich source of feed for livestock industryisijuite rich in crude protein and easily digedigd
ruminants (Radovic et al., 2009). Alfalfa is alggtty rich in minerals and vitamins (Altinok and
Karakaya, 2002). It is used in different forms ivestock industry including herbage, hay, silage,
and pellet (Lacefield et al., 2009).

With high yield potential and adaptation capacity different environmental and ecological
conditions, alfalfa has quite a large genetic diitgr (Hill et al., 1988). Soil fertility, genetic
diversity, weeds, harvest dates and number of B&ygrowing techniques, pesticides, climate
conditions and cultural practices significantly limhce herbage yield and quality of alfalfa
(Petkova and Panayotova, 2007; Butnariu et al. 2ROResearchers mostly focus on chemical
composition of the feeds including the parametérsrade protein, crude ash, acid detergent fiber
(ADF), neutral detergent fiber (NDF), mineral cartte metabolic energy, and relative feed value
(Kaplan et al., 2016).

New alfalfa cultivars were developed and servedthtokets continuously. New breeds should be
experimented for yield and quality attributes unddferent climate and soil conditions. In this
study, yield and quality traits of 16 alfalfa geyyms were determined and compared under Kayseri
provincial conditions to identify high yield andality genotypes to be grown in the region.

2. MATERIALS AND METHODS

In this study, 16 commercial alfalfédicago sativd..) cultivars (Verdor, Ozpinar, Verko, Siinter,
Kayseri, Sav@ Gea, Omerbey, Magna-601, Alsancaksks, Nimet, Bilensoy, Magnum-5, Elgi,
Gozlu) were used as the plant material of the ewpats. Experiments were conducted in
randomized blocks design with 3 replications over éxperimental fields of Agricultural Research
Center of Erciyes University in Kayseri province blirkey. Kayseri province has a dominant
temperate climate with hot and dry summers and anttisnowy winters. Experimental site has an
altitude of 1054 m. Temperature and precipitatiohthe experimental years were similar with the
long-term averages, but relative humidity valuesrevédower than the long-term averages.
Experimental soils were sandy-loam in texture veliightly alkaline reaction (pH), low lime and
salt ratios. Soils were rich in potassium and phosggs and poor in organic matter.

Sowing was performed on 21 October, 2014 as to hasewing norm of 2.5 kg/da (Anonymous,
2001). To facilitate emergence, alfalfa seeds wgeren together with barley seeds (1 kg/da). Plots
were 5 m long and each plot had 8 rows (Engin anotl RD17). Row spacing was 25 cm (Gundel et
al., 2014). A 2 m spacing was provided betweentioeks and 40 cm spacing was provided
between the plots to prevent interactions. Fedtilon was practiced at sowing as to have 5 kg/da N
and 10 kg/da s (Anonymous, 2001; Dumlu et al., 2017). Becausesifficient precipitations,
sprinkler irrigation was practiced after sowing g¢ecure emergence. Throughout the growing
season, plants were irrigated 5 times as to broigmoisture deficit to field capacity in each
irrigation. Two manual weeding and one chemicahttreent were practiced for weed control.
Harvest was practiced at the beginning of flowe(ib@?o) (Manga et al., 2003). Two side rows and
50 cm sections from the top and bottom of each wiate omitted at harvest as to consider side
effects. Remaining section was harvested, and dredmge yields were determined. Throughout
the growing season, plants were harvested 4 times 5 cm above the ground (Dumlu et al.,
2017).
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Samples were dried at 70 °C for 48 hours. Driedptesnwere ground to pass through 1 mm sieve
(Anonymous, 2001). For crude ash content, 1 g dnyde was ashed in an ash oven at%56br 8
hours. Nitrogen (N) content of dried samples waterd@ned with the use of Kjeldahl method.
Crude protein content was calculated with the us@&®.25 formula (AOAC, 1990). For cell
membrane components, NDF (Van Soest and Wine, 1&&¥)ADF (Van Soest, 1963) ratios were
determined with the use of an ANKOM 200 Fiber Arally(ANKOM Technology Corp. Fairport,
NY, USA) device.

Experimental data were subjected to analysis abmae with the use of SAS statistical software
(System Software 9.0) over the totals of each tstrficer green and dry herbage and crude protein
yield and over the average of each harvest forecprdtein, crude ash, ADF and NDF ratios (SAS
Institute, 1999). Significant means were comparét the use of LSD test.

3. RESULTS AND DISCUSSIONS

Plant height, green and dry herbage and crudeiprgtelds of alfalfa cultivars are provided in
Table 1. There were highly significant differendaasthese traits of the cultivars {p.01). The
lowest plant height (55.75 cm) was obtained fronvaSaultivar and the greatest plant height
(84.83 cm) was obtained from Kayseri cultivar, #verage plant height was measured as 73.38 cm.

Table 1. Plant height, green and dry herbage and crude protein yields of alfalfa cultivars

Cultivars .Plant Grgen Herbage Dry Herbage Yield Cr_ude Protein

Height (cm) Yield (kg/da) (kg/da) Yield (kg/da)
Verdor 72.25f 6519.10 bc 1531.21 defg 258.77 cde
Ozpinar 70.17 g 6091.60 bcdef 1615.16 bcde 28&07 b
Verko 70.17 g 5554.60 fg 1468.07 efgh 292.64 bc
Sinter 71.00 fg 5655.70 fg 1540.16 defg 283.88 bcd
Kayseri 84.83 a 5125.80 g 1349.30 h 243.04 e
Sava 55.751i 5834.00 def 1474.51 efgh 282.09 bcde
Gea 82.96 ab 7389.00 a 1878.86 a 349.40 a
Omerbey 72.50 f 5880.10 cdef 1417.83 fgh 282.97 bcd
Magna-601 70.92 fg 6125.30 bcdef 1574.03 cdef ZBhdale
Alsancak 76.00 e 6630.20 b 1773.04 ab 318.68 ab
Bashag 78.17d 6424.80 bcd 1694.56 bcd 302.57 b
Nimet 80.67 c 6606.60 b 1733.25 abc 290.60 bc
Bilensoy 81.43 bc 5674.50 efg 1415.45 fgh 258.82 cd
Magnum-5 63.41h 5650.00 fg 1343.41h 248.98 de
Elci 72.42f 6312.90 becdef 1621.98 bcde 299.07 b
Gozli 71.42fg 5615.30 fg 1404.62 gh 254.37 cde
Means 73.38 6068.09 1552.22 283.44
LSD 1.95 655.49 168.93 39.7

The lowest green herbage yield (5125.80 kg/da)atsained from Kayseri cultivar and the greatest
green herbage yield (7388.96 kg/da) was obtainauh {Gea cultivar, average green herbage yield
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was calculated as 6068.09 kg/da. Dry herbage yigfiddfalfa cultivars varied between 1343.41 -
1878.86 kg/da with an average value of 1552.22&gdlthe lowest dry herbage yield was obtained
from Magnum-5 cultivar and the greatest from Gelivar. Alsancak and Nimet alfalfa cultivars
were also placed into the greatest dry herbagel gedup. The lowest crude protein yield (243.04
kg/da) was obtained from Kayseri cultivar and tiheatest crude protein yield (349.40 kg/da) was
obtained from Gea cultivar, the average crude prgtield was calculated as 283.44 kg/da.

Crude protein, crude ash, ADF and NDF ratios dadltdfcultivars are provided in Table 2. There
were significant differences in these traits ofali#f cultivars (p<0.01). Crude protein ratios of
alfalfa cultivars varied between 16.57 - 20.28%wvah average value of 18.17%. The lowest crude
protein ratio was obtained from Nimet cultivar aheé greatest crude protein ratio was obtained
from Omerbey cultivar. Verko cultivar (19.89%) walso placed into the greatest crude protein
ratio group. Crude ash ratios of the alfalfa cualts/varied between 9.41 - 10.52% with the lowest
value in Nimet cultivar and the greatest value iagdum-5 cultivar. Average crude ash ratio was
calculated as 9.82%. Ozpinar, Gea, Alsancak agbdaBa&ultivars were also placed into the greatest
crude ash ratio group. The lowest ADF ratio wasioletd from Magnum-5 cultivar (34.87%) and
the greatest ADF ratio was obtained from Kayseliivar (42.27%). The average ADF ratio was
calculated as 38.79%. The NDF ratios of alfalfaicats varied between 46.89 - 55.21% with an
average value of 51.21%. The lowest NDF ratio wlasioed from Magnum-5 cultivar and the
greatest NDF ratio was obtained from El¢i cultivdiagna-601 cultivar (47.74%) was also placed
into the greatest NDF ratio group.

Table 2. Biochemical properties of alfalfa cultivars

Cultivars Crude_ Protein Crude Ash Ratio ADF Ratio NDF Ratio
Ratio (%) (%) (%) (%)
Verdor 16.99 ef 9.55cd 39.40c 50.90 ef
Ozpinar 17.47 def 10.19 ab 36.81 de 48.99 gh
Verko 19.89 ab 9.72 bcd 36.36 € 48.05 hi
Sinter 18.03 cde 9.73 bcd 40.24 bc 51.17 de
Kayseri 18.21 cd 9.69 bcd 42.27 a 49.49 ¢
Sava 19.08 bc 9.43d 37.63 de 49.93 fg
Gea 18.41 cd 10.05 abc 39.65 bc 5492 a
Omerbey 20.28 a 9.77 bcd 40.86 b 52.21 cd
Magna-601 18.24 cd 9.87 bcd 36.86 de 47.74 ]
Alsancak 17.90 de 10.03 abc 39.98 bc 54.25 ab
Basbag 17.65 def 10.17 ab 39.70 bc 53.61b
Nimet 16.57 f 9.41d 40.20 bc 51.72 cde
Bilensoy 18.08 cde 9.48d 37.76d 51.91 cde
Magnum-5 18.09 cde 10.52 a 34.87 f 46.89 j
Elci 17.93 de 9.88 bcd 40.39 bc 55.21a
Gozla 17.94 de 9.60 cd 37.62 de 52.35¢
Means 18.17 9.82 38.79 51.21
LSD 1.11 0.54 1.29 1.55
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In this study, yield and quality traits of diffetesifalfa cultivars were determined and compared. |
was reported that yield and quality traits of dHatjenotypes varied with the climate and soil
conditions (Bull et al., 1992; Gemechu, 2012). Sadtase revealed that yield and quality traits of
alfalfa cultivars should be investigated under etéht ecological and environmental conditions.
Significant differences were observed in investgdtaits of present alfalfa cultivarss(a01).

The traits of plant height, number of branches @dtrcanopy, number of nodes, number of
branches, and number of roots generally have pesdorrelations with green and dry herbage
yields. Greater herbage yields are observed witeasing values of these traits (Jafari et al. 3200
Riday and Brummer, 2004). Genetics, climate andrenmental factors had also significant effects
on herbage yields (Altinok and Karakaya, 2002; Dwrat al., 2017; Engin and Mut, 2017).
Veronesi et al. (2010) reported significant effeatggrowth stage, number of harvests, leaf/shoot
ratio, harvest moisture and type of harvest onkdoynass yield of alfalfa. Main shoot lengths of
alfalfa were reported as between 30 — 120 cm vandd the genotypes and environmental
conditions (Aka and Avcgu, 2003). Ullah et al. (2009) and Kebede et ad1@ indicated that
plant heights might be related to genotypic diffeses, Mohammadjanloo et al. (2009) reported
significant effects of genetic differences and dgiene fertilization interactions on plant height of
alfalfa.

Present plant heights varied between 55.75 - 8dm83green herbage yields between 5125.80 -
7388 kg/da, dry herbage yields between 1343.4178.8% kg/da, crude protein yields between
243.04 - 283.44 kg/da. Present findings were smvilith the values of Demifdu et al. (2008),
Basbag et al. (2009), Ygl and Sengul (2009), Zang et al. (2009), Kavut et al. @04nd Geleti et

al. (2014) and were greater than the values ofdvatlet al. (2003). Present green and dry herbage
yields were similar with the values $&ker (2003), Saruhan and gauran (2011) and Cacan et al.
(2018). Herbage vyields were greater than the vadfi€3emirczlu et al. (2008) reported for some
alfalfa cultivars. Differences were mainly attribdtto differences in cultivar and environmental
factors.

Environmental conditions and harvest frequency wengorted to have significant effects on
herbage yield and quality (Kallenbach et al., 20@@af/shoot ratio, varying with the number of
harvests, the time between two harvests and hadagss, is an important criterion for herbage
quality. Such a ratio could be used for selectibrafpropriate cultivars (Sheaffer et al., 2000).
Crude protein content is the most significant tiatnal components of alfalfa herbage and values
generally vary with the harvest dates and leaf/slmatios (Anderson et al. 1973). Leaves have
stable protein contents and protein levels are rgdlgegreater than the shoots. Leaf ratio at harves
is an important indicator of feed quality (Jung0Q2) Present crude protein ratios varied between
16.57 - 20.28%. Present findings were similar i@ results of Kamalak et al. (2005), Zang et al.
(2005), Kiraz (2011), Saruhan and gkuran (2011), Dolezal and Skladanka (2014), Guedell.
(2014) and Singh and Garg (2015).

Previous researchers indicated that protein andai&ls should be increased and cellulose and cell
membrane components (ADF and NDF) should be redt@é@tiprove nutritional composition of
alfalfa (Riday and Brummer, 2005; Dale et al., 206@vut and Avciglu, 2015). Low ADF and
NDF ratios are desired in animal feeds. Low ADFRoratdicates high digestibility and low NDF
ratio indicates high feed consumption (Avci et 2007). Increasing ADF and NDF ratios generally
result in decreased protein ratios. A high-quadifalfa hay should have a NDF ratio of around 400
g/kg DM and ADF ratio of around 310 g/kg DM (Redfeand Zhang, 2011; Kazemi et al., 2012).
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On the other hand, NDF ratio of alfalfa hay at-hibom should be around 530 g/kg DM and ADF
ratio should be around 410 g/kg DM (Dunham, 19€)netic factors significantly influence ADF
and NDF ratios (Kati et al., 2008) and significant variations were réga in ADF and NDF ratios

of alfalfa cultivars. Present ADF ratios varied veen 34.84 - 42.27% and NDF ratios between
46.89 - 55.21%. According to Dunham (1998) quadbtsgssification, for ADF ratios, only one
cultivar (Kayseri: 42.27%) had low-quality and fdDF ratios, 4 cultivars (El¢i: 55.21%; GEA:
54.92%; Alsancak: 54.25% and gbag: 53.61%) had low quality. The others had qualigylbdage.
Present ADF and NDF ratios were similar with thiuga of Avci et al. (2011), Cacan et al. (2015)
and greater than the values of Old et al. (2016)etet al. (2014) and Gashaw et al. (2015).

Crude ash is the remaining portion of unburnt dgtter and is commonly used as an indicator of
mineral contents (Gencgtan, 1998). Minerals playgaifcant role in various processes in animals
(hormone synthesis, enzyme activity) and they shdnd taken externally since they were not
synthesized in animal body (Ulger and Kaplan, 2008)ide ash contents may vary with the type of
feed (roughage or concentrate), plant species aitd/ars, soil and climate conditions of the
growing site (Gralak et al., 2006). Present crusle ratios varied between 9.41 - 10.52%. Present
values were similar with the values of Kamalak @0®Basbag et al. (2009) and greater than the
values of Davodi et al. (2011) and Kiraz (2011)clsdifferences were attributed the differences in
plant genetics, soil and climate conditions.

4. CONCLUSIONS

Present findings revealed that 16 alfalfa cultivaese quite different from each other in terms of
herbage yields and biochemical characteristics. Agnthe present cultivars, Gea cultivar was
found to be prominent for green herbage yield; @dsancak and Nimet cultivars for dry herbage
yield; Gea and Alsancak cultivars for crude protgigid; Omerbey and Verko cultivars for crude
protein ratio; Magnum-5, Ozpinar, Gea, Alsancak @&mbag cultivars for crude ash ratio;
Magnum-5 cultivar for low ADF ratio and finally Magm-5 and Magna-601 cultivars for low
NDF ratio. Based on present findings, Gea, Alsarenatt Nimet cultivars are recommended for
high dry herbage yield and crude protein ratiokayseri province and similar ecologies.
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