\
\¢v§‘
KSU Tarim ve Doga Derg 25 (Ek Say1 2): 462-470, 2022 = @}

KSU J. Agric Nat 25 (Suppl 2): 462-470, 2022 %\ A
https://doi.org/10.18016/ksutarimdoga.vi. 1058212

Evaluation of Oat (Avena sativa L.) Genotypes for Green Forage, Hay Yield and Some Quality

Parameters in Trakya-Marmara Region

Turhan KAHRAMAle, Giil Ebru ORHUN?2, Harun BAYTEKINS

ITrakya Agricultural Research Institute, Edirne,2Canakkale Onsekiz Mart Uni. Bayramic Vocational College Department of Park and

Horticulture, Canakkale, 3Canakkale Onsekiz Mart Uni. Agriculture. F. Department of Field Crops, Canakkale
thttps://orcid.org/0000-0001-5831-094X, 2https://orcid.org/0000-0002-9902-5421, 3https://orcid.org/0000-0001-6286-9877

P<: turhan.kahraman@tarim.com.tr

ABSTRACT Field Crops

This study was carried out during the 2016-17 and 2017-18 growing

seasons in KEdirne. This study was conducted in a randomized Research Article

complete block design with four replications. The five varieties : :

(Kirklar, Kahraman, Kucukyayla, Yeniceri and Sebat) and 10 lines  “irticle History

were used as material in the study. It was aimed to determine the Received Lo QL 20EE
genotypes suitable for animal nutrition. The traits such as green Accepted -+ 27.06.2022
forage (GFY) and hay yield (HY), plant height (PH), acid detergent R

fiber (ADF), neutral detergent fiber (NDF) and crude protein content
(CP) as well as dry matter digestibility (DMD), dry matter
consumption (DM) and relative feed value (RFV) quality parameter

Crude protein content
Forage quality

: Hay yield
performances of the genotypes were investigated. There were Rel};éve foed value
statistically significant differences among genotypes for green forage, Vet

hay yield and plant height. The effects of genotype x year interaction
on green forage, hay yield and plant height were found statistically
significant. According to the results of two years of research,
correlations between hay yield with green forage (0.8865**) and
plant height (0.6141**) were determined as significant and positive.
In terms of two years average, GFY, HY, PH, ADF, NDF, CP and
RFV of oat lines ranged between 39.90-56.69 (50.84 t ha'l), 10.52-
15.09 (12.93 t ha'l), 84.4-105.4 (95.8 cm), 36.0-44.0 (39.7%), 50.6-59.0
(55.1%), 8.9-17.2 (12.6% ) and 86.1-108.3 (98.2%). The oat G6 had
the highest hay yield with 15.18 t ha'! and G8 had highest RFV with
107.8%. G2 (Kahraman), the oat G9 and G8 were suitable for hay
yield and RFV in Trakya-Marmara region.

Trakya-Marmara Bolgesinde Yulaf ( Avene sativa L.) Genotiplerinin Yegil Ot, Kuru Ot ve Baz1 Kalite

Ozellikleri Yéniinden Degerlendirilmesi

OZET Tarla Bitkileri

Bu calisma, 2016-17 ve 2017-18 tretim sezonlarinda Tesaduf

Bloklari Deneme Deseninde dort tekerriirli olarak Edirne'de Aragtirma Makalesi
yurutilmustur. 15 yulaf genotipin kullanildigi denemede, 5 standart

cesit (Kirklar, Kahraman, Kiiciikyayla, Yeniceri ve Sebat) yer Makale Tarihgesi

almigtir. Arastirmada, yulaf genotiplerin yesil ot ve kuru ot verimi Gelig Tarihi  :15.01.2022
ile baz1 kalite ozellikleri incelenerek hayvan beslemesi i¢in bolgeye Kabul Tarihi :27.06.2022
uygun genotiplerin belirlenmesi amaclanmigtir. Bu kapsamda

genotiplerin yesil ve kuru ot verimi, bitki boyu ile kalite Anahtar Kelimeler

ozelliklerinden ADF(Asit Deterjan Lif), NDF (Nétral Deterjan Lif),
HP (Ham Protein), KMS (Kuru Madde Sindirebilirligi), KMT (Kuru
Madde Tiiketimi) ve NYD (Nispi Yem Degeri) incelenmistir. Yapilan
arastirma sonucunda iki yi1lda da yesil ot verimi, kuru ot verimi ve
bitki boylar1 arasinda genotipler arasindaki fark istatistiki olarak
6nemli bulunmustur. Ayrica ADF, NDF, HP, KMS, KMT ve NYD
yontunden genotipler arasinda farkliliklar belirlenmigtir. Genotip x
yil interaksiyonunun genotiplerin yesil ot, kuru ot ve bitki boyu
tizerine etkilerinin istatistiki olarak énemli bulunmustur. Iki yilhk
calisma sonucuna goére genotiplerin kuru ot verimi ile yesil ot verimi
(r=0.8865%*) ve bitki boyu (r=0.6141**) arasinda pozitif ve 6nemli bir

Ham Protein
Yem Kalitesi
Kuru ot verimi
Nisbi Yem degeri

Cesit
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iligki belirlenmistir. Iki yil ortalamasina gore genotiplerin yesil ot
verimi; 39.90-56.69 (50.84) t ha'l, kuru ot verimi; 10.52-15.09 (12.93)
t hal, bitki boyu; 84.4-105.4 (95.8) cm, ADF; %36.0-44.0 (39.7),
NDF; %50.6-59.0 (55.1), HP; %8.9-17.2 (12.6), KMS; %2.0-2.4 (2.2),
KMT; %54.6-60.8 ( 58.0) ve NYD; %86.1-108.3 (98.2) arasinda
degisim gostermigtir. Iki yillik ¢alisma sonucunda 15. 18 t ha'! kuru
ot verimi ile 6 nolu genotip, %107.8 NYD ile 8 nolu genotip en
kaliteli olarak one c¢ikmigtir. Kuru ot verimi ve nispi yem degeri
yoniinden Kahraman, 9 ve 8 nolu genotipler bélge i¢in en uygun

olarak 6ne ¢ikmagtir.
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INTRODUCTION

Oat (Avena sativa L.) is an important cereal for
human nutrition and animal feed across the world
(Buerstmayr, 2007). Oat stems are softer and leaves
are more abundant, so they are rich in organic and
mineral substances from wheat and barley straw.
Besides, oat is used to support the mixture of legumes
such as grain, green forage, silage, straw and vetch-
feed peas. Among the cereals, oat has the highest
protein content and quality in the feeding of domestic
animals. The oat also shows the highest oil content.
Oat green were grown on an area of 82.551 ha in 2012
and 214.257 ha in 2018 in Turkey. At the same time,
green forage production was recorded 934.157 t in
2012 and as 2.843.686 t in 2018. The yield per area
should be increased to fill the gap of higher quality
forage in Turkey (Avcioglu et al.,, 2000). 17 oat
varieties (Faikbey, Seydisehir, Sebat, Yeniceri, Sari,
Fetih, Kirklar, Kahraman, Haskara, Albatros, Bc
Marta, Dirilis, Arslanbey, Kucukyayla, Kehlibar,
Kayi and Kupa) have been registered in Turkey
(Anonim, 2019). All of these varieties are cultivated
for grain. Oat is important in the feeding of farm
animals due to the high protein content (Wood, 2001).
Cheap and easily available feed sources are required
in order to increase animal production, and oat is an
important alternative plant. Oat is a priority product
in the world as animal food, and it is inevitable to
increase its production if the importance of oats in
animal nutrition is taken into account in our country
(Serin and Tan, 2009). Koger and Albayrak (2012),
investigated feed peas mixtures with oat and barley.
They reported hay yield as 13.52 t ha'l, ADF value as
34.6%, NDF value as 59.1% and CP as 10.87%. and
RFV as 97.45% for monoculture oat and RFV as
167.27% for monoculture feed peas. As the feed pea
ratio increased, the relative feed value of the feed
increased. Avci (2017), used 13 oat genotypes and
reported green forage yield 55.65 t ha'l oat sowing
during winter and 37.39 t ha'! in summer. While they
obtained hay yield as 12.64 t ha! in winter, they
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obtained hay yield as 6.88 t ha! in the summer. Mut
et al. (2015), tested 100 oat genotypes and reported
CP ranged from 5.88-13.64%, ADF values ranged
from 33.32-42.48% and NDF values ranged from
52.25-65.24%. Ceri and Acar (2019), used 12 oat
genotypes and they obtained green forage yield
between 23.42-31.09 t ha’l, hay yield between 6.14-
9.94 t ha'l, ADF value varied between 37.82-41.75%,
NDF between 52.79-57.80% and CP between 9.64-
11.53%. This study tested the 15 oat genotypes (10
oat lines and 5 varieties) developed by Trakya
Agricultural Research Institute for green forage and
hay yield, as well as some quality characteristics to
determine the accessions suitable for the Trakya-
Marmara region.

MATERIALS and METHODS

This research was conducted in Edirne Trakya
Agricultural Research Institute during the 2016-17
and 2017-18 growing seasons. Five standard varieties
(Kirklar, Kahraman, Kucukyayla, Yeniceri and Sebat)
and ten oat lines were used. According to the results
of some physical and chemical analysis of the soil in
which the research was conducted, the texture class
was silty-clay loam, organic matter content 1.07%,
lime content 0.00%, salt 0.05%, pH 6.20, available
phosphorus amount 279.2 kg ha'l, potassium content
was 968.0 kg ha'l. The climatic values of the research
site for trial years were given in Table 1. While the
total rainfall was 417.2 mm in 2016-2017, 833.8 mm
in 2017-2018. The mean temperature of the trial was
12.0 °C in 2016-17, 10.2 9C in 2017-18. Due to the
high temperature in the first year, the flowering date
of plants were 10-15 days earlier than in the second
year. However, in the second year of the trial,
especially April rainfall was insufficient (3 mm). The
lack of rainfall in this period negatively affected the
plant height, green forage and hay yield. Although
the flowering date was delayed in the first year of the
experiment, as a result of sufficient rainfall in April
(65.6 mm) and May (85 mm), the plant height, green
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forage and hay yields were the same as in the second
year. The experiment was carried out with four
replications according to the Randomized Complete
Block Design. Each plot consisted of six rows of 7 m

length and 1 m width and line spacing 17 cm. Seeding
rate and field management were determined
according to the results of regional research, with
about 600 seeds per m2.

Table 1. Rainfall (mm), mean temperature (°C) and relative humidity (%) of the research site*
Cizelge 1. Arastirma yerinin yagis miktar: (mm), ortalama sicaklik ( 8) ve nispi nem (%) degerleri

Total Rainfall (mm) Mean Temperature (°C) Relative Humidity (%)
2016-17 2017-18 2016-17 2017-18 2016-17 2017-18

September 9.2 34.2 20.8 21.3 57.5 57.8
October 44 .4 135.2 14.3 13.6 69.5 77.1
November 3.2 71.6 0.7 9.5 72.9 75.7
December 3.2 119.6 0.7 7.4 72.9 85.1
January 67.8 55.6 -1.9 4.3 83.7 88.1
February 43.4 101.8 5.3 5.7 80.0 89.5
March 51.0 145.6 10.2 8.9 73.0 88.8
April 65.6 3.0 12.5 16.6 63.1 61.3
May 85 18.8 17.9 20.3 65.4 76.3
June 44.4 148.4 21.2 22.6 74.4 66.4
Total 417.2 833.8

Mean 10.2 12.0 71.2 76.6

* Values were taken from Edirne Meteorology Directorate
* Veriler Edirne Metereoloji Miidiirliigiinden alinmigtir

The experiment was carried out with four replications
according to the Randomized Complete Block Design.
Each plot consisted of six rows of 7 m length and 1 m
width and line spacing 17 cm. Seeding rate and field
management were determined according to the
results of regional research, with about 600 seeds per
m2. The trials were planted on 19 October 2016 in the
first year and on 18 October 2017 in the second year.
Sowing was done with a specific seeder for plots.
Before planting, 20-20-0 composite fertilizer (about 40
kg ha'! of P205, 4 kg ha'! of N) was broad-casted and
incorporated. An additional of N was top-dressed 70
kg ha?l at tillering stage and 40 kg hal stem
elongation stage. Weeds were controlled by Glean
herbicide (about 10 cc hal) before germination and
Lancelot super herbicide (about 30 cc ha!) at the end
of tillering stage. The plants were cut with a special
rice machine at 50% flowering in each plot (6 m?2
area). The trials were cut between 1 May and17 May
2017 in the first year and between 22 April and 4 May
2018 in the second year. In the harvest, plots were
evaluated as 6mx1m = 6 m2 area.

Green forage yield (t hal): The plants are cut and
weighed when there is 50% flowering in each plot.

Hay yield (t ha!): After weighing the green forage
harvested from each plot, samples of 0.5-1 kg green
forage were dried in a drying cabinet at 70 °C for 48 h
(Unal, 2011), dried plants are kept at room
temperature for 24 hours, and then weighted with
precision balance (0.05 g).

Crude Protein Content (%): Crude protein content
was determined by AOAC method (nitrogen
multiplied by 6.25 was determined by device LECO
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FP 528) (Anonymous, 2009).

Insoluble Fiber in Neutral Detergent Solution (NDF)
(%): It forms the insoluble part of neutral detergent in
oat forage samples. It contains hemicellulose,
cellulose, lignin and silica. Oat samples were
determined by Spectrastar 2400D, Unity Scientific,
USA NIR brand method (Van Soest et al., 1991).

Insoluble Fiber in Acid Detergent Solution (ADF) (%):
It is composed of insoluble parts of oat grass samples
under acid detergent conditions. It contains cellulose,
lignin and silica. Oat samples were determined using
the Spectrastar 2400D, Unity Scientific, USA NIR
device according to the method (Van Soest et al.,
1991).

Relative Feed Value (RFV) (%): It was calculated by
using the formula (120)/NDF) x ((88.9- (0.779 x ADF))
x (0.775)).

Total Digestible Food (TDN) (%): It was calculated by
using the ((-1.291 x ADF) +101.35) formula. DMD
and DM of feeds were determined using below the
equations (Van Dyke and Anderson, 2000). DMD

value were determined using ADF values (Kaya,
2008).

DMD = 88.9 - (0.779 x ADF), DM = 120 / NDF, NYD =
DMD x DM x 0.775

The data were analyzed with JMP (5.0) statistical
software. According to the variance analysis results,
statistically  significant factor averages were

compared using the Least Significant Difference
(LSD) (Kalayci, 2005).

RESULTS and DISCUSSION
Green forage yields of genotypes were 37.88-63.50 t
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ha? in the first year and 41.92-55.54 t ha! in the
second year, while the average green forage yield was
51.28 t ha! in the first year and 50.40 t hal in the
second year (Table 2-3). Based on the two-year
averages of results, green forage yields of genotypes
ranged from 39.90- 56.69 t ha'l. While the highest
green forage yield were obtained from G4 (Sebat)

(56.69 t hal) and G6 (56.60 t ha?) the lowest green
forage yield were obtained from G5 (Yeniceri) (39.90 t
ha'!) and G7 (41.83 t ha'l). Acar (1995), obtained oat
yield as 11.49 t hal, Gil et al. (1999) reported oat
forage yield 16.82-28.48 t ha'l. Uzun and Asik (2012),
reported the highest of green forage yield 47.34 t ha'l.

Table 2. Mean square (MS) from the cosikined analysis of variance for green forage yield, hay yield and plant height of oat

genotypes
Cizelge 2. Yulaf genotiplerinin yesil ot verimi, kuru ot verimi ve bitki boylarinin birlestirilmis varyans analizlerinin ortalama
kareleri
Source of Variation DF GFY HY PH
Years (Y) 1 8.39523 0.13213 385.208
Replication [Yrs] 6 114.214 7.7099 441.608
Genotypes (G) 14 79.7125%* 5.01841** 336.619%*
YxG 14 34.9702%* 6.06818%* 97.119**
Error 84 7.8713 0.52366 15.388
Total 119 24.87754 2.06379 87.39321

Significant at *p<0.05. and **p<0.01 levels. Respectively, GFY: Green forage yield, HY: Hay yield, PH: Plant height
Onemlilik *p<0.05 ve **p<0.01 seviyeleri. Yesil ot verimi, Kuru ot verimi, Bitki boyu

Table 3. Yields of green forage and hay of the 15 oat genotypes during the 2016-17 and 2017-18 growing seasons
Cizelge 3. Yulaf genotiplerinin 2016-17 ve 2017-18 yetistirme sezonlarindaki yesil ot ve kuru ot verimi ortalama degerleri ve

gruplar

Genotypes Green forage yield (t ha'1) Hay yield (t ha'1)
G.No Genotype or Pedigree 2016-2017 2017-2018 2016-2018 2016-2017 2017-2018 2016-2018
G6 IL 3555-0BD-0T-5T-0T 61.9243.70a  51.29+3.50a  56.60+6.58a  17.28+1.03a  13.08:0.89b-e 15.18+2.41a
G4 Sebat (st) 57.8345.36 a-c  55.54+7.79a  56.69+6.31a  14.92+1.38b  14.33x2.01 a-c  14.63+1.63 ab
G13  MNO06130-0BD-0T-1T-0T  63.50+3.48 a  49.00+£9.30a-c  56.25+10.1a  16.89+0.93a  11.42+2.17ef  14.15+3.31 a<c
G2 Kahraman (st) 44.13+3.55 gh  52.00+11.3a  48.06+8.80de  12.93+1.04cd  14.72+3.19ab  13.82+2.39 b-d
G10  FL0507-0BD-0T-0T-9T-0T  53.0.045.54 c-e 53.71+8.47a  53.35+6.64 a-c  13.94+1.46bc  13.64+2.15a-d 13.79+1.71 b-d
G9 FL0507-0BD-0T-0T-1T-0T  49.96+4.03 d-f 54.67+3.56 a  52.31+4.33a-d 11.49+0.93e-g 15.09+0.98a  13.29+2.12 c-e
G12  MNO06203-0BD-0T-2T-0T  57.92+0.88 a-c  55.13+6.95a  56.52+4.82a  12.86+0.19c-e 13.34+1.68a-e 13.10+1.14 c-f
G8 FL0522-0BDOT-0T-10T-0T 58.92+3.49 ab  48.67+11.9 ac 53.79+9.82 ab  13.49+0.80 b-d 12.70+3.12ce  13.10+2.15 c-f
G1 Kirklar (st) 48.85+3.47 e-g 48.67+8.10 a-c  48.76£5.77c-e 12.95+0.92cd  13.09+2.18 b-e  13.02+1.55 c-f
G11  MNO05131-0BD-0T-5T-0T  55.67+3.14 b-d 49.54+6.01 ab  52.60+5.52 a-d  14.14+0.80 bc  11.40+1.38 ef  12.77+1.80 d-f
G3 Kucukyayla (st) 44.58+6.05 f-h  50.54+8.44 ab  47.56+7.51 e 10.39+1.41 gh  13.85+2.31 a-d 12.12+2.56 e-g
G15  FL0534-0BD-OT-OT-1T-0T 43.04+3.00h1  51.08£7.15a  47.06+6.65 e 9.94+0.69h  13.95+1.95a-d 11.94+2.53 fg
G14  FL06020-0BD-0T-0T-3T-0T  51.88+9.00 de  50.83+5.68 ab  51.35+6.99 b-e  12.29+2.13d-f 10.52+1.18 f 11.41+1.86 gh
G7 FL04167-0BD-0T-0T-9T-0T  40.21+4.77h1  43.46+8.28 bc  41.83+6.49 f 11.14£1.32 fh  11.39+2.17ef  11.26+1.67 gh
G5 Yeniceri (st) 37.88+2.921 41.92+7.30 ¢ 39.90+5.58 f 8.48+0.65 1 12.28+2.14 d-f  10.38+2.50 h
Average 51.28+8.77 50.40+7.88 50.84+8.31 12.88+2.56 12.99+2.24 12.93+2.39
CV (%) 7.86 10.4 9.20 7.79 10.6 9.33
LSD (% 5) 5.75 7.48 4.65 1.43 1.96 1.20

Year: 7.96 not significant Y1l : Onemsiz

Genotype x Year: Significant, Genotip x Yil:

Onemli

Year: 2.07 not significant, Yil: Onemsiz

Genotype x Year: Significant, Genotip x Y1l

Onemli

*Means marked with the same letter are no different from each other.
* Ayni1 harfli olaniar birbirinden farkl degildir
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Aver (2017), used 13 oat genotypes and reported as
55.65 t ha'! oat sowing during winter and 37.39 t ha'!
in summer. On the other hand, Ceri and Acar (2019),
used 12 oat genotypes and they obtained green forage
yield as 23.42-31.09 t hal. As it is seen, summer
yields have declined of Ceri and Acar (2019) because
oat plant likes cool and rainy weathers.Our results
are similar to results of Avel (2017), Uzun and Asik
(2012). However, our results were not similar to the
other studies of Acar (1995), Giil et al. (1999), because
the material used was different and the studies were
conducted in different locations.

Hay yields of genotypes varied between 8.48-17.28 t
ha? in the first year and 10.52-15.09 t ha! in the
second year. In the first year, genotype G6 reached
the highest hay yield (17.28 t ha'l), followed by G4
and number G13 as 16.89 t ha! and 14.92 t hal,
respectively. According to the average of two years,
the highest hay yield was reached in G6 with 15.18 t
hal. It is followed by G4 variety with 14.63 t ha'l and
G13 with 14.15 t hal.

There was statistically significant difference in green

forage and hay yields of genotype and genotype x year
interaction, while there was no statistically
significant difference in green forage and hay yields of
genotypes between years. According to the results of
two years of research, correlations between hay yield
with green forage (0.8865**) were determined as
significant and positive. Giil et al. (1999), stated hay
yield as 7.05-8.27 t ha'l, Koger and Albayrak (2012)
stated as 13.52 t ha'l in their study. Avec1 (2017) used
13 oat genotypes for winter sowing. While they
obtained hay yield as 12.64 t ha! in winter, they
obtained hay yield as 6.88 t ha! in the summer. Ceri
and Acar (2019) used 12 oat genotypes and they
ranged from hay yield between 6.14-9.94 t hal in
their study. Our results were similar to those of Avc
(2017), Kocer and Albayrak (2012), but were different
from those of Giil et al. (1999) and Ceri and Acar
(2019). The reason why the results were not similar
was that the materials and experiments used were
conducted in different regions. The data on plant

height and flowering dates of genotypes are given
(Table 4).

Table 4. Values of plant height and flowering date of the 15 oat genotypes during the 2016-17 and 2017-18 growing seasons.
Cizelge 4. Yulaf genotiplerinin 2016-17 ve 2017-18 yetistirme sezonlarindaki bitki boyu ortalama degerleri, gruplari ve

basaklanma tarihleri

Plant Height (cm) Flowering Date (day/month)
G. No Genotype or Pedigree 2016-2017 2017-2018 2016-2018 2016-2017 2017-2018

G1 Kirklar (st) 91.8+4.92d  101.3+10.30 b-d 96.5+9.04 be 3/5 24/4
G2 Kahraman (st) 87.8+2.22 e 96.5+7.94 c-f 92.1+£7.14 d 4/5 25/4
G3 Kucukyayla (st) 80.8+2.98 f 88.0+8.52 g 84.4+7.07 e 1/5 24/4
G4 Sebat (st) 88.8+2.22 de 87.3+5.31 g 88.0£3.85 e 15/5 04/5
G5 Yeniceri (st) 83.3+£2.75 f 89.8+8.77 fg 86.5+6.94 e 6/5 30/4
G6 1L 3555-0BD-0T-5T-0T 105.0+1.41 b 101.5+4.43 b-d 103.3+£3.57 a 9/5 27/4
G7 FL04167-0BD-0T-0T-9T-0T 89.5+2.64 de 96.3+7.41 d-f 92.9+6.29 cd 4/5 27/4
G8 FL0522-0BDOT-0T-10T-0T 97.8+3.30 ¢ 92.0+1.87 e-g 94.9+9.37b-d 17/5 03/5
G9 FL0507-0BD-0T-0T-1T-0T 102.5+5.74 b 107.8+3.30 ab 105.1+5.16 a 5/5 26/4
G10  FL0507-0BD-0T-0T-9T-0T 96.3+0.95 ¢ 109.3+10.04 a 102.8+9.58 a 3/5 22/4
G11 MNO05131-0BD-0T-5T-0T 97.310.48 ¢ 93.3+6.55 e-g 95.3+4.94b-d 14/5 03/5
G12 MNO06203-0BD-0T-2T-0T 97.3+£1.89 ¢ 98.8+£16.58 c-e 98.0£10.95b 15/5 02/5
G13 MNO06130-0BD-0T-1T-0T 109.0+2.58 a 101.8+8.18 b-d 105.4+6.82 a 12/5 28/4
Gl14 FL06020-0BD-0T-0T-3T-0T 95.5+1.29 ¢ 97.0+£8.04 c-e 96.3+5.39 be 4/5 24/4
G15 FL0534-0BD-0T-0T-1T-0T 87.8+0.25 e 103.5+£6.24 a-c 95.6+9.34b-d 5/5 28/4
Average (Year) 94.0+8.12 97.6+10.2 95.8+9.34

CV (%) 2.66 5.08 4.10

LSD (% 5) 3.56 7.07 3.90

Year: No significant, Genotype x Year: Significant

Yil: Onemsiz, Genotipx Yil: Onemli
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There was statistically significant difference on plant genotypes varied from 84.4-105.4 cm. The tallest
height of genotype and genotype x year interaction, plant length were recorded G13 (105.4 cm), G9 (105.1
while there was no statistically significant difference cm) and G6 (103.3 cm) while the shortest plant height
on plant height of genotypes between years. were recorded G3 (Kucukyayla) (84.4 cm) and G5
According to the results of two years of research, (86.5cm) according to the average of two years. The
correlations between hay yield with plant height genotypes flowered between May 1 and May 17 in the
(0.6141**) were determined as significant and first year and between April 22 and May 3 in the

positive. Taller oat plants are preferred for green second year. G3, G10, G1 (Kirklar) and G2

forage production. The taller the plant height, the (Kahraman) varieties were determined as the earliest
higher the yield of green forage and hay yield. Like  flowering while G8, G11, G12 and G4 were
plant height, stem thickness and amount of leaves are deterrplned as th? latest flowering. Early ﬂowermg 1s
very important in green forage and hay yield. very important in oat green forage and hay yield

However, too tall plants can lodge and this leads to especially for second crop farming. The ADF’ NDF
loss of yield. Moderate tall plants should be preferred and CP values of the genotypes are shown n Table 5.
for resisting to lodging. In addition, yield losses occur ~ ADF refers to the amount of cellulose, lignin and

due to lodging during seed production of tall varieties. insol}lble prote.in ip 'Fhe plant cell wall structure. It
Plant height of the genotypes varied from 83.3-109.0 provides the digestibility of the feed and the energy

cm in the first year and 87.3-109.3 ¢cm in the second intake of the animal.
year. According to the year averages plant height of

Table 5. Values of ADF, NDF and CP of the 15 oat genotypes during the 2016-17 and 2017-18 growing seasons
Cizelge 5. Yulaf genotiplerinin 2016-17 ve 2017-18 yetistirme sezonlarindaki ADF (Asit Deterjan Lif) , NDF
(Nétral Deterjan Lif) ve HP (Ham Protein) degerleri

ADF (%) NDF (%) CP (%)
G. No Genotype or Pedigree 2016-17 2017-18 2016-17 2017-18 2016-17 2017-18
G1 Kirklar (st) 41.4 40.8 57.4 57.3 14.6 13.4
G2 Kahraman (st) 39.2 39.2 53.9 55.8 17.2 10.9
G3 Kucukyayla (st) 39.6 37.3 53.9 54.4 17.2 8.9
G4 Sebat (st) 40.4 41.7 58.0 56.5 11.8 10.0
G5 Yeniceri (st) 36.0 38.1 52.6 53.3 14.2 10.1
G6 IL 3555-0BD-0T-5T-0T 44.0 39.4 59.0 54.5 12.2 10.3
G7 FL04167-0BD-0T-0T-9T-0T 40.5 39.2 55.3 55.8 16.3 13.1
G8 FL0522-0BDOT-0T-10T-0T 38.5 37.3 50.6 51.8 14.4 13.0
G9 FL0507-0BD-0T-0T-1T-0T 37.5 40.2 54.5 57.2 15.2 11.1
G10  FL0507-0BD-0T-0T-9T-0T 41.3 43.3 57.9 57.5 11.8 12.7
G11  MNO05131-0BD-0T-5T-0T 38.0 41.0 52.1 53.0 11.9 10.3
G12  MNO06203-0BD-0T-2T-0T 40.6 40.5 55.4 52.7 12.6 11.5
G13  MNO06130-0BD-0T-1T-0T 39.9 39.9 57.3 53.5 11.9 11.9
G14  FL06020-0BD-0T-0T-3T-0T 40.6 39.3 54.6 55.0 12.7 12.4
G15  FL0534-0BD-0T-0T-1T-0T 37.9 38.2 56.5 54.0 11.2 13.2
Minimum 36.0 37.3 50.6 51.8 11.2 8.9
Maximum 44.0 43.3 59.0 57.5 17.2 13.4
Average 39.7 39.7 55.3 54.8 13.7 11.5

High content feeds have low digestibility and energy 36.0-44.0% and 37.3-43.3% in the first and the second
(Kaya, 2008). ADF values of genotypes ranged from year, respectively. G5 showed the lowest ADF value
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(36.0%), while G6 showed the highest ADF value
(44.0%) in the first year. G3 had the lowest (37.3%)
and G10 had the highest (43.3%) ADF value in the
second year. Feed quality of forage is better if ADF is
low. Therefore, G8, G15 and G3 are considered good
in terms of forage quality. Kocer and Albayrak (2012),
stated that ADF value is 34.6%, Mut et al. (2015),
used 100 oat genotypes in their study and they
founded that ADF values ranged from 33.32-42.48%.
Ceri and Acar (2019), used 12 oat genotypes and they
determined that ADF value varied between 37.82-
41.75%. Our results were similar to Ceri and Acar
(2019), Koger and Albayrak (2012), Mut et al. (2015).
NDF value is considerably important because the
amount of metabolizing energy in cereal depends on
its concentration. The soluble substances in NDF
consist mostly of starch, sugar, crude protein and fat.
These substances are 98% digestible. However, as the

amount of NDF increases, soluble substances
contained in NDF decrease. G8 had the lowest NDF
(50.6%) and G6 had the highest NDF (59.0%) in the
first year. G8 had the lowest NDF (51.8%) and G10
had the highest (57.5%) in the second year. Similar to
ADF value, if NDF value is low, forage quality is
better. Thus, G8, G11, G5 and G3 varieties were
considered to be good. Koger and Albayrak (2012)
reported 59.1% NDF. Mut et al. (2015) found 52.25-
65.24% NDF value. Ceri and Acar (2019) investigated
12 oat genotypes and reported NDF as 52.79-57.80%.
Our results were similar to Ceri and Acar (2019),
Koger and Albayrak (2012), while Mut et al. (2015)
results were slightly different. These differences could
be due to the genetic structure of the genotypes,
growing  conditions and nitrogen  fertilizer
applications. Oats used as human nutrition and
animal feed should have a high protein content.

Table 6. Values of DMD, DM and RFV the 15 genotypes during the 2016-17 and 2017-18 growing seasons.
Cizelge 6. Yulaf genotiplerinin 2016-17 ve 2017-18 yetistirme sezonlarindaki KMS (Kuru Madde Sindirebilirligi),
KMT (Kuru Madde Tiiketimi) ve NYD (Nispi Yem Degeri) degerleri

DMD (%) DM (%) RFV (%)
G.No Genotype or Pedigree 2016-17 2017-18 2016-17 2017-18 2016-17 2017-18
G1 Kirklar (st) 2.1 2.1 56.7 57.1 91.9 92.7
G2 Kahraman (st) 2.2 2.1 58.4 58.3 100.9 97.2
G3 Kugukyayla (st) 2.2 2.2 58.1 59.9 100.2 102.4
G4 Sebat (st) 2.1 2.1 57.5 56.4 92.2 93.0
G5 Yeniceri (st) 2.3 2.2 60.8 59.2 107.7 103.2
G6 IL 3555-0BD-0T-5T-0T 2.0 2.2 54.6 58.2 86.1 99.4
G7 FL04167-0BD-0T-0T-9T-0T 2.2 2.2 57.4 58.3 96.5 97.3
G8 FL0522-0BDOT-0T-10T-0T 2.4 2.3 58.9 59.8 108.3 107.4
G9 FL0507-0BD-0T-0T-1T-0T 2.2 2.1 59.7 57.6 102.0 93.7
G10  FL0507-0BD-0T-0T-9T-0T 2.1 2.1 56.7 55.1 91.2 89.2
G11  MNO05131-0BD-0T-5T-0T 2.3 2.3 59.3 57.0 105.9 99.9
G12  MNO06203-0BD-0T-2T-0T 2.2 2.3 57.3 57.3 96.2 101.3
G13  MNO06130-0BD-0T-1T-0T 2.1 2.2 57.8 57.8 93.9 100.6
Gl14  FL06020-0BD-0T-0T-3T-0T 2.2 2.2 57.3 58.3 97.5 98.7
G15  FL0534-0BD-0T-0T-1T-0T 2.1 2.2 59.4 59.2 97.8 101.8
Minimum 2.0 2.1 54.6 55.1 86.1 89.2
Maximum 2.4 2.3 60.8 59.9 108.3 107.4
Average 2.2 2.2 58.0 58.0 97.9 98.5

While the crude protein values of genotypes ranged
between 11.2-17.2% in the first year and 8.9-13.4% in
the second year, the mean crude protein content was
13.7% in the first year and 11.5 5 in the second year.

468

In the first year, G2 and G3 varieties reached the
highest value with 17.2% protein content, while G15
reached the lowest value with 11.2% protein. In the
second year, G2 was the highest with 13.4% crude



KSU Tarim ve Doga Derg 25 (Ek Say1 2): 462-470, 2022
KSU J. Agric Nat 25 (Suppl 2): 462-470, 2022

Aragtirma Makalesi
Research Article

protein content. There have been high differences in
the amount of crude protein in the genotypes. Koger
and Albayrak (2012), stated 10.87% crude protein
content. Mut et al. (2015), tested 100 oat genotypes
and reported 5.88-13.64% crude protein content. Ceri
and Acar (2019), used 12 oats genotypes and defined
crude protein content between 9.64-11.53%. Our
results were similar to Ceri and Acar (2019), Kocer
and Albayrak (2012) and Mut et al. (2015) studies.

Data related to DMD, DM and RFV values of
genotypes are given (Table 6). While the DMD values
of genotypes were 2.0-2.4% in the first year, and 2.1-
2.3% in the second year, there was no difference
between the genotypes considering the years. DM
values of genotypes varied between 54.6-60.8% in the
first year and 55.1-59.9% in the second year. While
there were differences between genotypes in terms of
DM, there was no difference between years. Koger
and Albayrak (2012) reported similar results in their
study.

The relative feed value (RFV), which is included in
different quality indices for the determination of
forage quality, is based on the ADF and NDF
contents. RFV in feed i1s of great importance in
determining the quality and marketing of feeds. High
RFV value indicates that the quality of forage is good.
RFV values of genotypes ranged from 86.1-108.3% in
the first year and 89.2-107.4% in the second year. G8
showed the highest quality in the first year because
had 108.3% RFV followed by G5 with 107.7%, G11
with 105.9%, G9 with 102.0% and G2 variety with
100.9% RFV. In the second year, G8 with 107.4% RFV
reached the highest quality feed value, followed by G5
with 103.2 %, G3 with 102.4% and G15 with 101.8%
RFV. According to the two-year RFV average value
G8, G5, G11 and G3 had the highest forage quality,
while G10, G1, G4 and G6 genotypes had the lowest.

Kocer and Albayrak (2012), investigated feed peas
mixtures with oat and barley, and reported 97.45%
RFV for monoculture oat and 167.27% RFV for
monoculture feed peas. As the feed pea ratio
increased, the relative feed value of the feed
increased. Kocer and Albayrak's (2012) results were
similar to our results. Conslusion to the two-year
results of our study, G6 (15.18 t ha'l), G4 (14.63 t hal
), G13 (14.15 t ha')) and G2 (13.82 t ha'l) genotypes
had the highest hay yield. The G8 (107.8%), G5
(105.5%), G11 (102.9%) and G3 (101.3%) showed
highest RFV and forage quality. G2, G9 and G8 were
suitable in terms of hay yield and RFV for Trakya-
Marmara region. Besides, G2 and G9 with high forage
quality and hay yield and early flowering
characteristics are recommended for the second crop
planting places.
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