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INTRODUCTION

In recent years, serious problems with the supply of the basic
needs of the particular animal feed production are emerging.
Fluctuations in feed prices and various problems occur in reaching these
products at the desired time and amount. For this reason, researches on
available feeds and especially on feeds that animals can enjoy are
increasing day by day. After having the biggest share alfalfa forage
crops group Fabaceae (legumes), which is a member of the family
comes from vetches in Turkey (Cacan and Kokten, 2017). Fabaceae
family is the second largest family with 1145 taxa in 69 genera in our
country, and vetches are the third largest genus with 89 taxa in this
family (Kozan, 2013). It is a forage plant that is produced as green-dry
forage or grain of vetches, used for green manure material and grazing
for animals (Karaca and Cimrin, 2001; Avci et al., 2003). As a result of
the studies carried out, it can also be evaluated as concentrate feed due
to the protein content of the grains above 20% (Agikgoz, 2001;
Seydosoglu, 2014).

Table 1. Vetch cultivation area and production amounts in Turkey

Years Planted Area (da) Vetch Production (Green forage) (t)
2015 4365182 4281 259
2016 4428 378 4542 042
2017 4 456 256 4597 600
2018 3 869 465 4273 945
2019 3914980 4303 868
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Vetch production made sown area (green forage) continues to
decrease in the last two years, but interest continues in Turkey (Table
1) (TURKSAT, 2020). Vetch can be planted together with Poaceae.
Particularly, Poaceae grown in an upright form prevent the vetches from
lying (Kavut and Geren, 2018). In addition, the quality of the feed cut
in this way increases and contributes especially to the nitrogen need of
pastures (Gokkus and Kog, 1993). Feed cost constitutes approximately
70% of the cost of an agricultural enterprise for animal production.
Therefore, the availability of high quality and sufficient feed will also
support the financial burden of the enterprise (Yaylak and Algigek,
2003; Mut et al., 2020).

Hungarian vetch (Vicia pannonica Crantz)

Hungarian vetch is a fodder plant grown in a wide geography
from Spain to the Caucasus after being cultivated in Central Europe
especially in Hungary the Danube countries, the Eastern Mediterranean
Region from the beginning of the 20th century (Gengkan, 1983).

Hungarian vetch stands out with its ability to grow in high altitude
regions, resistant to drought and winter conditions (Budak, 2017;
Turan, 2019). While it can remain under the snow cover, it has a
sensitive structure to snow-free-frost conditions. In terms of drought,
the amount of precipitation can withstand the low summer season
(Gengkan, 1983). Although it is highly selective in terms of soil

properties, it can grow in medium-heavy, heavy or lime-rich soils.
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In this study, the Dogu Beyazi variety of Hungarian vetch was
selected and some physical and physiological characteristics of this

seed were determined.

Hairy vetch (Vicia villosa Roth.)

Hairy vetch, belonging to this part of the pre-grown in Western
Asia with the Mediterranean because it is a plant native wild forms are
found mostly in Turkey. Since it has a common root structure and can
keep the moisture in the soil well (Gengkan, 1983), resistant to cold
weather conditions (Ozpinar and Sabanci, 2014). In addition, it is
preferred by the producers in evaluating the lands that are seen as arid
and barren. Hairy vetch, which can be grown in almost any type of soil,
can also be cultivated mixed with cereals (Gegit et al., 2018).

In this study, Ceylan variety of hairy vetch was selected and some

physical and physiological characteristics of this seed were determined.

Common vetch (Vicia sativa L.)

It is reported by researchers that common vetch has been seen in
Central and Northern Europe in much earlier periods, as well as being
the homeland of the Mediterranean and West Asia Regions. On the
other hand, it can be grown almost anywhere in the world today
(Gengkan, 1983). Common vetch is the most cultivated species in
Turkey (Kaplan, 2013). Its grains are used as wet-dry grass or
concentrate fodder. It is also used by producers as cover crops and green
fertilizers to enrich the soil from erosion (water-wind) severity and
organic material in open lands (Gegit et al., 2018, Demiroglu Topgu et

al., 2020).
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In this study, the Cumhuriyet variety of common vetch was
selected and some physical and physiological characteristics of this
seed were determined.

This study was conducted to determine some physical and
physiological characteristics of Hungarian vetch, hairy vetch and
common vetch seeds and to compare these vetch species in terms of

these characteristics.

MATERIAL and METHODS

This study was carried out in the laboratories of Bingdl University
Faculty of Agriculture, Biosystem Engineering and Field Crops
departments in 2021. In this study, the Dogu Beyazi1 of the Hungarian
vetch (Vicia pannonica Crantz), the Ceylan of the hairy vetch (Vicia
villosa Roth.) And the Cumhuriyet varieties of the common vetch (Vicia
sativa L.) were selected and the seeds of these varieties were examined.
The properties of the seeds were statistically compared at p <0.05

significance level.

Some Physical Characteristics of Vetch Seeds

Depending on the climatic characteristics of each plant, soil (pH,
salinity, drought, etc.) and genotype differences, the characteristics of
its seeds also vary (Dumanoglu et al., 2021). According to the
researches, the geometric (long-medium-short) and shape (round-oval-
long) characteristics of the seeds are classified by considering some
characteristics of the seeds (Yagcioglu, 2015) (Table 2). With the help
of these determined data, the average arithmetic and geometric diameter

(mm), sphericity values of the seeds can be determined by using the
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following equations (Mohsenin, 1970; Alayunt, 2000; Kara, 2012).
Characteristics of seeds are applied and used in the agricultural
production chain from sowing to harvest and even in the product
processing stage afterwards. Therefore, the current characteristics of the

seeds need to be determined.

Table 2. Classification of seeds according to their geometric and
shape features

Seeds according Grain width / | Seeds according to Length (a),
to their geometric ~ Grain length shape Width (b),
features (b/a) (mm) characteristics Thickness (c)
(mm)
Long 0.6 Round axb=c
Middle 0.6 -0.7 Oval a/3<b=c
Short > 0.7 Long c<b<a/3
D:(L+W)/2 (1)

D: Average arithmetic diameter of the seed (mm)
L: Seed length value (mm)
W: Seed width value (mm)

Do: (L *D"2)1/3 2)
Do: Average geometric diameter of the seed (mm)

L: Seed length value (mm)

D: Average arithmetic diameter of the seed (mm)

®:Do/L 3)
® : Sphericity Value of the Seed

Do : Average geometric diameter of the (mm)

L : Seed length value (mm)

In this study; 100 seeds were sampled randomly within the seeds
of the examined vetch species and the length, width and surface area
properties of the seeds were determined with the help of the Nikon SMZ

745T stereo microscope, which has its own software. (Dumanoglu and
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Geren, 2020). In addition, the counting and weighing processes of the
seeds were completed in a way that the thousand-grain weights were

randomly separately and in four repetitions (Dumanoglu et al., 2019).

Some physiological characteristics of vetch seeds

In this study, germination time (day) and rate (%) of seeds
belonging to three different vetch species (Dogu Beyazi, Cumhuriyet
and Ceylan) were determined. The seeds taken from the varieties
randomly were firstly pre-cooled for 1 week (in a refrigerator at + 4 °C)
in accordance with ISTA (2007) rules. After this process, under
controlled conditions (20-25 ° C, 60% humidity, dark environment, 10
days) using MEMMERT brand incubator, they were germinated in petri

dishes in four repetitions.

Statistical analysis

In this study, some physical (shape-size, surface area, average
arithmetic-geometric diameter, sphericity, thousand grain weight) and
physiological properties of seeds belonging to vetch varieties were
determined. It was determined that the obtained data had differences at
the significance level of p<0.05 and statistically DUNCAN grouping
was made using the SPSS V.21 program.

RESULTS and DISCUSSION
Some physical characteristics of vetch seeds

It was determined that three different vetch species examined in
the study had an average length of 4.264 mm, a width of 4.091 mm, a
surface area of 13.879 mm?, an arithmetic diameter of 4.119 mm, a

geometric diameter of 23.081 mm, a sphericity of 5.702 and a grain



SUSTAINABLE FORAGE PRODUCTION AND ECOLOGICAL SAFETY] 141

weight of 40.748 g. After the statistical analysis, it was determined that
there were differences between vetch species at p<0.05 significance
level. Apart from the width (mm) feature, the common vetch and hairy
vetch are the same, and the Hungarian vetch is grouped separately

(Table 3).

Table 3. Some physical characteristics of seeds of vetch varieties

Common Hungarian Hairy
Seed Features vetch vetch vetch Ave.

Avg. 4.478* 3.889° 4.426* 4.264
Length (mm)

Stdv. 0.382 0.261 0.347 0.330

. Avg. 4.406° 3.706¢ 4.162* 4.091

Width (mm)

Stdv. 0.346 0.275 0.321 0314
Surface area Avg. 15.1032 11.660° 14.8732 13.879
(mm?) Stdv. 2.193 1.573 2.150 1.972
Avg.Arithmetic Avg. 42620 3.802° 4.2942 4.119
diameter of the
seed (mm) Stdv. 0.322 0.254 0.317 0.298
Avg.Geometric Avg. 27.5782 19.029° 22.636 23.081
diameter of the
seed (mm) Stdv. 6.266 3.869 6.118 5418
Sphericity of the Avg. 6.089* 4.840° 6.178* 5.702
seed Stdv. 0.908 0.655 0.908 0.824
Thousand grain Avg. 47.350 33.375 41.350 40.748
weight (g) Stdv. 0.117 0.115 0.083 0.105

Considering the seed characteristics of the three different vetch
species examined in this study, it was found to have a short and oval

structure.

Some physiological characteristics of vetch seeds

In the study, according to the data obtained as a result of
germination processes performed under controlled conditions of
genotypes belonging to three different vetch species; It was determined

that 91% of Hungarian vetch germinated within 1.587 days, 98% of
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hairy vetch in 1.189 days and common vetch 99% within 1.063 days. It
was determined that all three vetch species have a very high

germination rate and also the ability to germinate in about 1.5 days.

Table 4. Germination rate and time of seeds belonging to vetch varieties

Vecth Seed Germination rate (%)  Germination time (day)
Hungarian vetch 91 1.587
Hairy vetch 98 1.189
Common vetch 99 1.063
RESULTS

It was observed that common vetch and hairy vetch gave higher
values than Hungarian vetch in terms of length, surface area, average
arithmetic diameter, average geometric diameter and sphericity among
the physical properties examined in the study. In terms of width, the
highest value was obtained from hairy vetch. Hairy vetch was followed
by common vetch. The lowest value was obtained from the Hungarian
vetch. Although the hairy vetch gave high values in terms of all physical
properties, it gave the lowest value in terms of thousand grain weight.
Common vetch and Hungarian vetch yielded similar results in terms of
thousand grain weight.

In terms of physiological features, it has been observed that
common vetch and hairy vetch give better results than Hungarian vetch
as well as physical properties. It was determined that common vetch
and hairy vetch germinated in a short time compared to Hungarian vetch

and their germination rate was higher.



SUSTAINABLE FORAGE PRODUCTION AND ECOLOGICAL SAFETY] 149

REFERENCES

Acikgoz, E. 2001. Forage Crops. Uludag University Strengthening
Foundation Publications. Publication No: 182.

Alayunt, F.N. 2000. Biological Material Science, Ege University Faculty of
Agriculture, Department of Agricultural Machinery Textbook, Ege
University Faculty of Agriculture. Publications No: 541.

Avel, M., Meyveci, K., Karakurt, E., Karacam, M., Siirek, D., Ozdemir, B.,
Yiiriirer A.S. 2003. The effectiveness of some sow spacing in some
winter vetch varieties grown for seed production. Journal of Field
Crops Central Research Institute, 12(1-2): 14-29.

Budak, F. 2017. Determination of yield and yield components of some
Hungarian vetch varieties in Igdir ecological condition. KSU J. Agric
Nat. (Special Issue), 20: 28-32.

Cagan, E., Kokten, K. 2017. Determination of optimum sowing date for
common and Narbonne Vetch cultivars in Bingol conditions. Turkish
Journal of Nature and Science, 6(1): 19-23.

Cacan, E., Yilmaz, H.S. 2015. Effects on hay yield and quality of different
Hungarian Vetch + wheat mixture ratio in Bingol conditions. Turkish
Journal of Agricultural and Natural Sciences, 2(3): 290-296.

Demiroglu Topgu, G., Kir, B, Celen A.E., Kavut, Y.T. 2020. Investigations on
the herbage and some other charateristics of common vetch cereal
mixtures of different harvest dates. ISPEC Journal of Agricultural
Sciences, 4(2): 146-156.

Dumanoglu, Z., Cacan, E., Kokten, K. 2021. Determination of physical
properties seeds of sainfoin (Onobrychis viciifolia Scop.) genotypes.

Journal of Anatolian Environmental and Animal Sciences, 6(1): 18-24.



150 | SUSTAINABLE FORAGE PRODUCTION AND ECOLOGICAL SAFETY

Dumanoglu, Z., Geren, H. 2020. An investigation on determination of seed
characteristics of some  gluten-free crops  (Amarantus
mantegazzianus, Chenopodium quinoa Willd., Eragrostis tef [Zucc]
Trotter, Salvia hispanica L.). Turkish Journal of Agriculture-Food
Science and Technology, 8(8): 1650-1655.

Dumanoglu, Z., Ozkan, S.S., Demiroglu Topgu, G. 2019. Determination of
some physical properties of annual ryegrass seeds (Lolium
multiflorum L.). International Journal of Agriculture and Wildlife
Science (IJAWS), 5(2): 291-297.

Gegit, H.H., Ciftci, C.Y., Emeklier, H.Y., ikincikarakaya, S.U., Adak, M.S.,
Kolsarici, O., Ekiz, H., Altinok, S., Sancak, C., Sevimay C.S., Kendir
H. 2018. Field Crops. Ankara University Faculty of Agriculture
Publications. Publication No: 1643, Ankara.

Gengkan, S.M. 1983. Forage Crops Agriculture. Ege University Publications.
Publication No: 467, Izmir.

Gokkus, A., Kog, A. 1993. Nitrogen cycle in mer'a ecosystems. Ecology
Environment Journal, 2: 3-9.

ISTA. 2007. International Rules for Seed Testing. International Rules for Seed
Testing Book.

Kara, M. 2012. Physical Properties of Biological Products, Atatiirk University
Faculty of Agriculture Publications No: 242.

Karaca, S., Cimrin, K.M. 2001. Effects of the nitrogen and phosphorus
fertilization on the yield and quality of the common vetch (Vicia
sativa L.) and Barley (Hordeum vulgare L.) Mixture. YYU Journal of
Agricultural Science, 12(1): 47-52.

Kaplan, M. 2013. Effects of harvest season on forage yield and quality of
common vetch genotypes (Vicia sativa L.). Erciyes University Journal

of Institue of Science and Technology. 29(1): 76-80.



SUSTAINABLE FORAGE PRODUCTION AND ECOLOGICAL SAFETY] 151

Kavut, Y.T., Geren, H. 2018. Effects of different harvest dates and mixture
rates on the yield and some quality characteristics of annual ryegrass
(Lolium multiflorum L.) with hairy vetch (Vicia villosa L.) mixtures.
Mediterranean Agricultural Science, 31(3): 283-287.

Kozan, E., Anul, S.A., Tatli LI. 2013. In vitro anthelmintic effect of Vicia
pannonica var. Purpurascens on Trichostrongylosis in sheep.
Experimental Parasitology, 134: 299-303.

Mohsenin, N.N. 1970. Physical Properties of Plant and Animal Materials.
Gordon and Breach Science Publishers.

Mut, H., Giilimser, E., Dogrus6z, M.C., Basaran, U. 2020. Determination of
silage quality of narbon vetch (Vicia narbonensis L.) and ryegrass
(Lolium multiflorum L.) mixtures. COMU Journal of Agriculture
Faculty, 8(2): 391-396.

Ozpmar, H., Sabanci, C.O. 2014. Evaluation of agronomical characters of
hairy vetch (Vicia villosa Roth) populations. ANADOLU, J. of AARI,
24(2): 1-9.

Seydosoglu, S. 2014. Researches on determination yield and yield
components of some common vetch (Vicia sativa L.) genotypes in
ecological conditions of Diyarbakir. Turkish Journal of Agricultural
Research, 1: 117-127.

Turan, N. 2019. Determination of chemical composition and quality
properties of silage produced by mixing green Hungarian vetch and
barley in various proportions. European Journal of Science &
Technology,17: 787-793.

TURKSAT, 2020. Turkish Statistical Institute, Crop Production Statistics.
(Accessed: https://tuik.gov.tr )

Yagcioglu, A. 2015. Product Processing, Ege University Publications Faculty
of Agriculture Publication No: 517, Extended 2nd Edition.



152 | SUSTAINABLE FORAGE PRODUCTION AND ECOLOGICAL SAFETY

Yaylak, E., Al¢icek, A. 2003. A Cheap forage source for the fattening of beef
cattle: Corn silage. Animal Production, 44(2): 29-36.



SUSTAINABLE FORAGE
PRODUCTION AND
ECOLOGICAL SAFETY

EDITORS
Assoc. Prof. Dr. Gulcan DEMIROGLU TOPCU Assoc. Prof. Dr. Seyithan SEYDOSOGLU

i iKSAD

oy Publishing House




SUSTAINABLE FORAGE PRODUCTION
AND ECOLOGICAL SAFETY

EDITOR

Assoc. Prof. Dr. Gulcan DEMIROGLU TOPCU
Assoc. Prof. Dr. Seyithan SEYDOSOGLU

AUTHORS

Prof. Dr. Adnan ORAK Assist. Prof. Dr. Gamze BAYRAM

Prof. Dr. Ahmet Esen CELEN Assist. Prof. Dr. H. Seyma YILMAZ

Prof. Dr. Hanife MUT Assist. Prof. Dr. Medine COPUR DOGRUSOZ
Prof. Dr. flknur AYAN Assist. Prof. Dr. Nizamettin TURAN

Prof. Dr. Kagan KOKTEN Assist. Prof. Dr. Sule ERKOVAN

Prof. Dr. Mustafa SURMEN Assist. Prof. Dr. Zeynep DUMANOGLU

Prof. Dr. Ozlem Onal ASCI Assist. Prof. Dr. Zeynep DUMLU GUL

Prof. Dr. Sebnem KUSVURAN PhD Erdal KARADENIZ

Prof. Dr. Ugur BASARAN PhD Hazim Serkan TENIKECIER

Prof. Dr. Zeki ACAR PhD Mehmet CAN

Assoc. Prof. Dr. Alpaslan KUSVURAN Research Assistant Emre KARA

Assoc. Prof. Dr. Emine BUDAKLI CARPICI Research Assistant Giilcan KAYMAK

Assoc. Prof. Dr. Erdal CACAN Research Assistant Onur ILERT

Assoc. Prof. Dr. Erdem GULUMSER PhD Student Emre Siireyya DUMLU

Assoc. Prof. Dr. Ilker NIZAM PhD Student Sabi Mohamed Sani Orou Ouennon Assouma
Assoc. Prof. Dr. M. Kerim GULLAP MSc Elif SAHIN

Assoc. Prof. Dr. Mustafa OKANT MSc Feyza Dondii BILGIN

Assoc. Prof. Dr. Mustafa YILMAZ MSc Ilknur DULGER

®

iKSAD
Publishing House




Copyright © 2021 by iksad publishing house
All rights reserved. No part of this publication may be reproduced, distributed or
transmitted in any form or by
any means, including photocopying, recording or other electronic or mechanical
methods, without the prior written permission of the publisher, except in the case of
brief quotations embodied in critical reviews and certain other noncommercial uses
permitted by copyright law. Institution of Economic Development and Social
Researches Publications®
(The Licence Number of Publicator: 2014/31220)
TURKEY TR: +90 342 606 06 75
USA: +1 631 685 0 853
E mail: iksadyayinevi@gmail.com
www.iksadyayinevi.com

It is responsibility of the author to abide by the publishing ethics rules.
Iksad Publications — 2021©

ISBN: 978-625-7636-89-6
Cover Design: Ibrahim KAYA
June / 2021
Ankara / Turkey
Size = 16x24 cm



CONTENTS

EDITED BY
PREFACE

Assoc. Prof. Dr. Gulcan DEMIROGLU TOPCU
Assoc. Prof. Dr. Seyithan SEYDOSOGLU............coooiiiiiiiiiiiii 1

CHAPTER I

AN ALTERNATIVE FORAGE CROP FOR TUKEY RIBWORT
PLANTAIN (Plantago lanceolata L.)

PhD Mehmet CAN

MSc Elif SAHIN

Research Assistant Giilcan KAYMAK

Prof. Dr. flknur AYAN

Prof. Dr. Hanife MUT

Prof. Dr. Ozlem Onal ASCL........ooouiieiiiii e 3

CHAPTER 11

BIOACTIVE FORAGE LEGUMES
Assoc. Prof. Dr. Mustafa OKANT ... e, 33

CHAPTER III

EFFECTS OF HARVEST TIME ON YIELD, QUALITY AND
CHLOROPHYLL CONTENT IN DIFFERENT MAIZE GENOTYPES

Prof. Dr. Mustafa SURMEN
Research Assistant Emre KARA ..., 45

CHAPTER IV

SHRUB FORAGE Trichanthera gigantea
Assist. Prof. Dr. Nizamettin TURAN .........cooiiiiiiiiiiiiieeens 65



CHAPTER V

FROM AGROECOLOGY TOWARDS CIRCULAR AGRICULTURE
Prof. Dr. Ahmet Esen CELEN........ ..o 75

CHAPTER VI

ANNUAL RYEGRASS (Lolium multiflorum Lam.)
Prof. Dr. Ahmet Esen CELEN

PhD StudentSabi Mohamed Sani Orou Ouennon Assouma...................91
CHAPTER VII

BENEFITS OF COVER CROPS

Assoc. Prof. Dr. Emine BUDAKLI CARPICI ...l 119
CHAPTER VIII

COMPARISON OF HUNGARIAN VETCH (Vicia pannonica Crantz.),
HAIRY VETCH (Vicia villosa Roth.) AND COMMON VETCH (Vicia
sativa L.) SEEDS IN TERMS OF SOME PHYSICAL AND
PHYSIOLOGICAL PROPERTIES

Assist. Prof. Dr. Zeynep DUMANOGLU
Assoc. Prof. Dr. Erdal CACAN
Prof. Dr. Kagan KOKTEN.......ccoccooiiuiiiiiiie e 139

CHAPTER IX

CURRENT STATUS AND POTENTIAL OF LEGUME FORAGE
CROPS IN TURKEY

Prof. Dr. Adnan ORAK
Assoc. Prof. Dr. Ilker NIZAM
PhD Hazim Serkan TENIKECIER ........ccccooiiiiiiii 153



