ISSN : 1302-7050

Namik Kemal Universitesi
Tekirdag Ziraat Fakiiltesi Dergisi
Journal of Tekirdag Agricultural Faculty

An International Journal of all Subjects of Agriculture

Cilt / Volume: 9  Sayi / Number:3 Yil / Year: 2012



Sahibi / Owner

Namik Kemal Universitesi Ziraat Fakdiltesi Adina

On Behalf of Na

Prof.Dr.

mik Kemal University Agricultural Faculty

Ahmet iISTANBULLUOGLU
Dekan / Dean

Editorler Kurulu / Editorial Board

Bagkan / Editor in Chief

Prof.Dr. Selguk ALBUT

Ziraat Fakiltesi Biyosistem Miithendisligi Bolimi
Department Biosystem Engineering, Agricultural Faculty

Prof.Dr. M. ihsan SOYSAL
Prof.Dr. Biilent EKER

Prof.Dr. Servet VARIS

Prof.Dr. Ash KORKUT

Prof.Dr. Temel GENGCTAN
Prof.Dr. Mijgan KIVAN
Prof.Dr. Sefik KURULTAY
Prof.Dr. Aydin ADILOGLU
Prof.Dr. Fatih KONUKCU
Dog.Dr. Omer AZABAGAOGLU
Yrd.Dog¢.Dr. Devrim OSKAY
Yrd.Dog¢.Dr. Harun HURMA
Yrd.Dog.Dr. M. Recai DURGUT

salbut@nku.edu.tr

Uyeler / Members

Zootekni/ Animal Science

Biyosistem Mihendisligi / Biosystem Engineering
Bahge Bitkileri / Horticulture

PeyzajMimarhg / Landscape Architecture

Tarla Bitkileri / Field Crops

Bitki Koruma/ Plant Protection

Gida Mihendisligi / Food Engineering

Toprak Bilimi ve Bitki Besleme / Soil Science and Plant Nutrition
Biyosistem Miihendisligi / Biosystem Engineering
Tarim Ekonomisi / Agricultural Economics
TarnmsalBiyoteknoloji / Agricultural Biotechnology
Tarim Ekonomisi / Agricultural Economics
Biyosistem Muhendisligi / Biosystem Engineering

indeksler / Indexing and abstracting

@) CABI-Publishing

A division of CAB Infernational

DIRECTORY OF
OPEN ACCESS
JOURNALS

EBSCO Provider of EBECQOhosit®

FUBLISHING

AGRIS/CARIS

INTERNATIONAL INFORMATION SYSTEM FOR THE AGRICULTURAL SCIENCES AND TECHNOLOGY
" — — ! m— e

INDEX f\i 1@ COPERNICUS

JOURNALS MASTER LIST

PR {T] 1) 7 Y S—

ULAKBIM

Yazisma

CABI tarafindanfull-text olarakindekslenmektedir/ Included in CABI

DOAIJ tarafindan full-text olarakindekslenmektedir / Includedin
DOAJ

EBSCO tarafindan full-text olarakindekslenmektedir / Includedin
EBSCO

FAO AGRIS Veri Tabaninda indekslenmektedir / Indexed by FAO
AGRIS Database

INDEX COPERNICUS tarafindan full-text olarak indekslenmektedir /
Includedin INDEX COPERNICUS

TUBITAK-ULAKBiIM Tarim, Veteriner ve Biyoloji Bilimler Veri
Tabani (TVBBVT) Tarafindan taranmaktadir / Indexed by TUBITAK-
ULAKBIM Agriculture, Veterinary and Biological Sciences Database

Adresi / Corresponding Address

Tekirdag Ziraat Fakiltesi Dergisi NKU Ziraat Fakiiltesi 59030 TEKIRDAG

E-mail: ziraatdergi@nku.edu.tr
Web adresi:  http://jotaf.nku.edu.tr
Tel: +90 282 250 20 07

ISSN:1302-7050


http://jotaf.nku.edu.tr/

Danismanlar Kurulu /Advisory Board

Bahce Bitkileri / Horticulture
Prof.Dr. Kazim ABAK  Cukurova Univ. Ziraat Fak. Adana
Prof.Dr. Y.Sabit AGAOGLU  Ankara Univ. Ziraat Fak. Ankara
Prof.Dr. Jim HANCOCK  Michigan State Univ. USA
Prof.Dr. Mustafa PEKMEZCi  AkdenizUniv. Ziraat Fak. Antalya

Bitki Koruma / Plant Protection
Prof.Dr. Mithat DOGANLAR  Mustafa KemalUniv. Ziraat Fak. Hatay
Prof.Dr. Timur DOKEN  Adnan Menderes Univ. Ziraat Fak. Aydin
Prof.Dr. lvanka LECHAVA  Agricultural Univ. Plovdiv-Bulgaria
Dr. Emil POCSAI  Plant Protection Soil Cons. Service Velence-Hungary

Gida Miihendisligi / Food Engineering
Prof.Dr. Yasar HISIL  Ege Univ. Miihendislik Fak. izmir
Prof.Dr. Fevzi KELES  Atatiirk Univ. Ziraat Fak. Erzurum
Prof.Dr. Atilla YETISEMIYEN  Ankara Univ. Ziraat Fak. Ankara
Prof.Dr. ZhelyazkoSIMOV  University of Food Technologies Bulgaria

Peyzaj Mimarhg /landscape Architecture
Prof.Dr. Miikerrem ARSLAN  Ankara Univ. Ziraat Fak. Ankara
Prof.Dr. Biilent ©ZKAN  Ege Univ. Ziraat Fak. izmir
Prof.Dr. Giiniz A. KESIM  Diizce Univ. Orman Fak.Diizce
Prof.Dr. Genoveva TZOLOVA University of Forestry Bulgaria

Tarla Bitkileri / Field Crops
Prof.Dr. Esvet ACIKGOZ  UludagUniv.Ziraat Fak. Bursa
Prof.Dr. Ozer KOLSARICI  Ankara Univ. Ziraat Fak. Ankara
Dr. Nurettin TAHSIN  Agric. Univ. PlovdivBulgaria
Prof.Dr. Murat OZGEN  Ankara Univ. Ziraat Fak. Ankara
Dog. Dr. Christina YANCHEVA  Agric. Univ. PlovdivBulgaria

Tarim Ekonomisi / Agricultural Economics
Prof.Dr. Faruk EMEKSiZ  Cukurova Univ. Ziraat Fak. Adana
Prof.Dr. HasanVURAL  Uludag Univ. Ziraat Fak. Bursa
Prof.Dr. Gamze SANER  Ege Univ. Ziraat Fak. izmir
Dr. Alberto POMBO El Colegio dela Frontera Norte, Meksika

Tarim Makineleri / Agricultural Machinery
Prof.Dr. Thefanis GEMTOS  Aristotle Univ. Greece
Prof.Dr. Simon BLACKMORE The Royal Vet.&Agr. Univ. Denmark
Prof.Dr. Hamdi BILGEN  Ege Univ. Ziraat Fak. izmir
Prof.Dr. Ali ihsan ACAR  Ankara Univ. Ziraat Fak. Ankara

Tarimsal Yapilar ve Sulama / Farm Structures and Irrigation
Prof.Dr. Omer ANAPALI  Atatiirk Univ. Ziraat Fak. Erzurum
Prof.Dr. Christos BABAJIMOPOULOS Aristotle Univ. Greece
Dr. Arie NADLER  Ministry Agr. ARO Israel

Toprak / Soil Science

Prof.Dr. Sait GEZGIN
Prof.Dr. Selim KAPUR
Prof.Dr. Metin TURAN

Dog. Dr. Pasguale STEDUTO

Selcuk Univ. Ziraat Fak. Konya
Cukurova Univ. Ziraat Fak. Adana
Atatiirk Univ.Ziraat Fak. Erzurum
FAO WaterDivision Italy

Zootekni / Animal Science

Prof.Dr. Andreas GEORGOIDUS

Aristotle Univ. Greece

Prof.Dr. Ignacy MISZTAL
Prof.Dr. Kristag KUME

Breeding and Genetics University of Georgia USA
Centerfor Agricultural Technology Transfer Albania

The Ins. of Genetics and Bioinformatics Univ. of New England
Australia

Trakia Univ. Dept. Of AnimalSci. Bulgaria

AkdenizUniv. Ziraat Fak. Antalya

Res.Ins. Animal Breed. and Nut. Hungary

Atatiirk Univ. Ziraat Fak. Erzurum

Dr. Brian KINGHORN

Prof.Dr. lvan STANKOV
Prof.Dr. Nihat OZEN
Prof.Dr. Jozsef RATKY
Prof.Dr. Naci TUZEMEN



Tekirdag Ziraat Fakiiltesi Dergisi / Journal of Tekirdag Agricultural Faculty 2012 9(3)
iCINDEKILER/CONTENTS

T. Yilmaz, D. Gokge, F. Savkli, S. Cesmeci

Engellilerin Universite Kampiislerinde Ortak Mekanlan Kullanabilmeleri Uzerine Bir Arastirma: Akdeniz

Universitesi Olbia Kiiltiir Merkezi Ornegi

A StudyOn YoungDisabled People’s Use Of Common Areas in The University Campuses Example Of Olbia Culture

CeNTEI TN AKAENIZ UNIVEISILY 1oiiiviiiiiieiiie it ectee ettt ettt ettt e et e e e ste e e s ebee e bbeesabeeebae e sbeeaabeeeaabeeantaeesseesabeeentseensseesasaeansseasnnes 1-10

K. Demirel, Y. Kavdir
Toprak Altina Serilen Su Tutma Bariyer Uygulamalan Toprak Profilindeki Tuz igerigini Arttirir mi?
Does Applicationof Water Retention Barrier to Soil Increase Salt Content Within Soil Profile?.......ccccceeviiivvieinienninenns 11-21

S. Cinar, R. Hatipoglu, A. Aktas
Gukurova Taban Kesimi Meralarinda Yabanci Ot Miicadelesi Uzerine Bir Aragtirma
ResearchOn Weed Control in PasturesUnder Lowland Conditions Of CUKUTOVA ..........cccuveeiieeiieeiieeciee et 22-26

A. Delice, N. Ekinci, F. F. Ozdiiven, E. Giir
Lapseki’de Yetistirilen 0900 Ziraat Kiraz Cesidinin Kalite Ozellikleri Ve Ekolojik Faktorler
Determinations of Factors That Effect on Quality Properties of 0900 Ziraat Cherry Variety in Lapseki ............. 27-34

M. F. Baran, P. Ulger, B. Kayisoglu
Kanola Hasadinda Kullanilan Tablanin Hasat Kayiplan Uzerine Etkisi
The Effect of Canola Harvest Header Usedin Canola Harvesting on Harvest LOSSeS......ccccevvereereenieneeniieseenieeeeieeneene 35-44

M. M. Ozgiiven
Kapali Alanlarda Kullanilan Bazi Hasat Sonrasi Tarim Makinalarinin Giiriiltii Haritalarinin incelenmesi
Investigation of Noise Ma ps for Some Post-Harvest Agricultural Ma chinery Used INd0oor Spaces .......ccccccveeeveeeveeccnneenns 45-53

A. Semerci
Evaluation of The Changes in The Cost Factors of Sunflower Production in Turkey
Aycicegi Uretiminde Maliyet Faktérlerindeki Degisimin incelenmesi (Trakya Bolgesi/Tlirkiye Ornegi) ....ccoovvvveveveevvennnes 54-61

F.Coskun, M. Arici, G. Celikyurt, M. Giilcii

Farkli Yontemler Kullanilarak Uretilen Hardaliyelerin Bazi Ozelliklerinde Depolama Sonunda Meydana Gelen

Degismeler

Changes occuringatthe end of storageinsome properties of hardaliye produced by using different methods.............. 62-67

D.Boyraz, H. San

Tekirdag Degirmenalti-Murath Kavsagi Cevre Yolunu Olusturan Katenadaki Topraklarin Fiziksel Ve Zemin

Ozelliklerinin Degerlendirilmesi

Evaluating the Physicaland Ground Conditions of The Soilsin The Catena Which Forms Tekirdag Degirmenalti-

MUTatli INTErs@CtiON RINGIOAM . i . iiiiiiiiiie ettt et e e e stb e e st e e staeetbeessbeesssbeaasteeessseesssaeanseaassseesnbeassseanns 68-78

B. E. Oztiirk, B. Kaptan, O. Simsek
Determination of Some Heavy Metals Level in Kashar Cheese Produced in Thrace Region
Trakya Bdlgesinde Uretilen Kasar Peynirerinin Bazi Agir Metal Diizeylerinin Belifl@nmesi ........cccovvveeeeeeeeceeereesennnnns 79-83

D.Katar, Y. Arslan, i. Subasi

Ankara Ekolojik Kosullarinda Farkli Ekim Zamanlarinin Ketencik (Camelina Sativa (L.) Crantz) Bitkisinin Yag Orani

Ve Bilesimi Uzerine Olan Etkisinin Belirlenmesi

Determination of Effect of Different Sowing Dates on Qil Content and Fatty Acid Compositionin Camelina

(Camelinasativa (L.) Crantz) under Ankara ECological CONAITioN ......ccceevvieiuieiiieiiicieceee e 84-90

Y. Mutlu, F. Koc, M. L. Ozduven, L. Coskuntuna

Effects of Inoculant Preparation Time and Doses on Fermentation and Aerobic Stability Characteristics of the

Second Crop Maize Silages

inokulant Hazirlama Siiresi ve Dozunun ikind Uriin Misir Silajlarinin Fermantasyon ve Aerobik Stabilite Ozellikleri

UZEITNE ELKIIEIT oureivvieiectcteiicte ettt sttt bttt b bbb bbb bt et b b s et b s st b b s et e bbb ae bbb e st e b s nsnte s s nansntas 91-97

G. Giingor, K. Benli, H. Glingor
Marmara Denizi’'nde Deniz Uriinleri Pazarlamasi: istanbul ili Sahil Seridi Ornegi
MarketingSeafood Products in Marmara Sea: A Case Study Along The CoastalStripin istanbul Province ............c.c........ 98-108

J. M. Kiyici, N. Tizemen
Buzagilarin Kovadan Siit igmeyi Ogrenme DavraniglarininKarsilastiriimasi
Comparison of Learning Behaviour of Calves Drink Milk From The BUCKET .......ccccevieriereeriereeseeeeieee e 109-114



Tekirdad Ziraat Fakiiltesi Dergisi

Mutl detal, 20129 (3
Journal of Tekirdag Agricultural Faculty utiuanaetar, ()

Effects of Inoculant Preparation Time and Doses on Fermentation and Aerobic
Stability Characteristics of the Second Crop Maize Silages*

Y. Mutlu® F. Koc' M. L. Ozduven® L. Coskuntuna®

! Namik Kemal Universitesi, Ziraat Fakiiltesi, Zootekni Bdlimdi, Tekirdag

This studywas carried out to determine the effects of inoculant preparationtime and doses on fermentation and
aerobicstability characteristics ofthe second crop maize ensiled under laboratory conditions. Maize was harvested
atthe dough maturity stage. MICROBIOS (Cuprem®, USA) wasusedas lacticacid bacteria+enzyme mixture silage
inoculant. Theinoculant was applied at 1.0 x 10° cfu/g (RD1), a recommended dose, and 2.0 x 10° cfu/g (DD1)
double the recommended dose. The chopped forages were ensiledin 1.0-I anaerobicjars (Weck, Wher-Oftlingen,
Germany) equipped with a lid that enables only gas release. Three jars pertreatment were sampled on days 4, 7,
14, 21 and 55. The jars were stored at 20-222Cunder laboratory conditions. After 55 days of ensiling, the silages
were subjected to an aerobic stabilitytest for 5 days.

The studyshowed that doubling the rate of inoculant a pplication was not effective than the recommended rate at
enhancdngthesilage quality oraerobic stability. Moreover, preparationtime did notimprove the fermentation and
aerobicstability of the second crop maize silage.

Keywords: Maize silage, dose, inoculant preparation time, silage fermentation

inokulant Hazirlama Siiresi ve Dozunun ikinci Uriin Misir Silajlarinin
Fermantasyon ve Aerobik Stabilite Ozellikleri Uzerine Etkileri

inokulant hazidama siiresi ve dozunun hamur olum déneminde hasat edilen misirsilajinin fermantasyon gelisimi
lizerine etkilerinin laboratuar kosularinda saptanmasiamaci ile diizenlenen ¢alismada, laktik asit+enzim silaj
inokulanti olarak MICROBIOS (Cupremm, USA)kullanilmistir. inokulant silajlara 1.0 x 10° cfu/g ve 2.0 x 10° cfu/g
dizeyinde katilmistir. Uygulamalardansonra muameleler yalnizca gaz ¢ikisina olanak taniyan, 1,0 litrelik 6zel
kavanozlara silolanmistir. Kavanozlarlaboratuvar kosullarinda 20-22°C'de depolanmislardir. Silolamadan sonraki 4.,
7.,14., 21. ve 55. glinlerde her gruptan 3'er kavanoz agilmistir. Silolama dénemininsonunda agilan tiim silajlara 5
gin sire ile aerobik stabilite testi (20-22 0) uygulanmistir.

Sonugolarak, ikinci Griin misir silajarinda dozun artirimasi ve bekletme siiresinin silaj fermanta syonu ve aerobik
stabilite Gizerinde olumlu bir etkisi gézlenmemistir.

Anahtar kelimeler: Misir silaji, doz, inokulant hazirlama zamani, silaj fermantasyonu

*Bu ¢alisma yliksek lisans tezinden Uretilmistir.

Introduction

Ensiling a common preservation method for moist
forage crops, is based on conversion of water
soluble carbohydrates (WSC) by lactic acid
bacteria (LAB) into organic acids. As a result, pH
decreases and the forageis preserved (McDonald
et al., 1991).

Whole crop maize (Zea mays) is the most popular
cereal crop conserved as silage in many parts of
the world, and is regarded as an ideal crop for
silage making because of its high yield, low
buffering capacity and high WSC content
(McDonald, 1981).

Trakya Region is the most important wheat and
sunflower production area in Turkey with 600 mm
yearly average rainfall. However, the rainfall in
this region is often insufficient for maize. With
better irrigation conditions, maize, especially
second crop maize, become a good potential for
farmers in Trakya Region. In Trakya Region, the
second crop season includes a period of
approximately 120 days between the beginnings
of July and November after wheat harvesting. In
recent years, due to the improvement in livestock
production, silage maize on irrigated fields as a
second crop in late summer has become popular
(Bayhan, et al., 2006).
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Lactic acid bacteria (LAB) are added to forages at
the time of ensiling with the goal of improving the
fermentation process. These inoculants are
appliedin a dry form or they are commonly mixed
in water and held in applicator tanks. Unused
liquids should be discarded after a period of 24 to
48 h because bacterial numbers begin to decline
(Kung, 1998). Moreover, success in using these
inoculants is highly dependent on the specific
inoculant used and adding sufficient numbers of
viable bacteria. The most commonly
recommended inoculation rate for
homofermentative LAB based inoculant results in
final concentration of 100.000 (or 105) colony
forming units (cfu) of this organism per gram of
wet forage. There is limited evidence support the
suggestion of some doubling or tripling this
amount (e.g. 200.000-300.000 cfu) is more
beneficial (Huisden et. al., 2009).

The first objective of this study was to evaluate a
recommended and double the recommended
dose of homofermentative LAB required to
improve the fermentation and aerobic stability of
second crop maize silage ensiled in laboratory
silos. Secondly, homofermentative (LAB) has been
used to improve the fermentation of different
silages, but to our knowledge, preparation time
and doses of this strain have not been studied for
second crop maize silages.

Materials and methods

Experimental design

Whole crop of maize( Zea mays L.) was harvested
atthe 2/3 milklinestageand 32% DM and radially
chopped with a 1-row forage harvester to about
2.0 cm length. The chopped forages were ensiled
in 1.0-liter anaerobic jars (Weck, Wher-Oflingen,
Germany) equipped with a lid that enabled gas
release only. Each jar was filled with about 550 g
(wet weight) of chopped forage without a
headspace. All of the jars were filled (18 per
treatment), and they were stored at a
temperature 20-22 °C to follow fermentation
dynamics. Fresh and ensiled maize were sampled
(on 4th, 7th, 14th, 21" and 55thdays after ensiling,
three jars for each time) for chemical and
microbiological analyses. At the end of ensiling
period (55th day the silages were subjected to an
aerobic stability test lasting 5 days in the bottle
system developed by Ashbell et al. (1991). In this
system, the numbers of yeast and moulds, change
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in pH, and the amount of CO, produced during
test—were used as indicators of aerobic
deterioration. Visual appraisal of the samples
exposed to air was performed by a panel of 3
according to the extent of mould cover, texture
and their odour. The panel evaluation was
converted into enumeric scale from 1 to 5, with 1
being good quality silage with no apparent
moulding and 5 being completely moulded
samples (Filya et al., 2000).

A  commercial inoculant MICROBIOS W/S
(Cuprem®, USA) containing Lactobacillus
plantarum, Lactobacillus brevis,
Propionibacterium shermanii, Enterococcus

faecium, Bacillus subsitus, Pediococcus acidilactici
and alpha-Amylase (A.oryzae), cellulase and
hemicellulase (A. niger) was used in this study.

The following treatments were applied to fresh
forages :

1. Control: no additive (C)

2. Preparation of 1.0x10°> recommended dose
inoculant just before (5 to 10 minutes) the
application (RD1)

3. Preparation of 2.0x10° double dose inoculant
justbefore (5 to 10 minutes) the application (DD1)

4. Preparation of 1.0x10’recommended dose
inoculant 24 hour before the application (RD2)

5. Preparation 0f2.0x10° double doseinoculant 24
hour before the application (DD2)

The aplication rate of LAB of the products was
determined in accordance with manufacturer
instructions. The inoculants were diluted with
distilled water so that they were all applied at
same rate (20 ml solution kg"1 forage). The control
treatment received 20 ml water kg'1 forage. The
amount of chopped maize for a given silo was
weighed, sprayed with appropriate inoculant
solution using a plant sprayer (one sprayer for
each treatment), mixed by hand, and then placed
into the silo by hand with periodic tamping.
Equipment coming in contact with inoculated
maize washed and wiped with ethanol between
treatments to prevent cross-contamination. Silos
were weighed before and after filling to
determine the actual amount ensiled.

Analytical procedures

Dry matter (DM) was determined by oven drying
for 48 h at 60°C. The pH in fresh material and
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silage samples was measured according to the
British Standard method (Anonymous, 1986). The
ammonia nitrogen (NH3-N) content of silages was
determined—in according to Anonymous (1986).
The water solublecarbohydrates (WSC) content of
silages was determined by spectrophotometer
(Shimadzu UV-1201, Kyoto, Japan) after reaction
with antron reagent (Thomas, 1977). Crude
protein (CP) and crude fiber (CF) contents were
determined by a Kjeldahl method (AOAC, 1990).
Lactic acid (LA) and acetic acid (AA) contents were
determined by the spectrophotometric method
(Koc and Coskuntuna, 2003). Fermentation losses
during storage were estimated by weight loss,
calculated separately for each jar by the
difference in the weight at the beginning and end
of the ensiling period.

Microbiological evaluation included enumeration
of lactobacilli on pour-plate Rogosa agar (Oxoid
CM627, Oxoid, Basingstoke, UK). Yeast and
moulds were determined by pour plating in malt
extract agar (Oxoid CM59) that had been acidified,
after autoclaving, by the addition of 85% lactic
acid at a concentration of 0.5% vol/vol. Plates
were incubated aerobically at 32°C for 48 to 72 h
(Seale et. al., 1990).

Statisticalanalysis of the silage chemical analysis
results included a one-way analysis of variance
and Duncan’s multiple range test performed with

Mutluandetal.,, 20129 (3)

the Statistical Analysis System (2005) Software
(SAS, Cary, NC).

Results

The fresh second crop of maize contained 325.1,
93.0 and 7590 g kg’ DM, CP and WSC
respectively, and the pH was 5.31. The log
numbers of cfu g":l FM of LAB and yeasts in the
fresh material were 5.20 and 6.55, respectively.

The chemical and microbiological composition of
the fresh and ensiled maize silages were given in
Table 1. In the experiment, neither inoculant dose
nor inoculant preparation time improved the
fermentation parameters of second crop maize
silages. The pH values of all silages were lower
than that of fresh maize. During fermentation, no
significant difference were shown between the pH
values of control and treatment silages (P>0.05).
In the experiment, the WSCs in all silages
decreased with the decrease in pH. Treatment
silages had significantly higher WSCs compared
with control silage (P<0.001, Fig. 1).

Inoculanttreatments did not affect the
concentration of NH3-N of the silages. (P>0.05).
After 4 days of ensilingthe silages inoculated with
RD1 had significantly higher lactic acid than those
of the control and DD1, RD2, DD2 treated silages
(P<0.001, Fig. 2).

——C —8—FD1 ——DD1 —e—ERDZ —e—DD2

20 T T
0 4 7

Ersiling duration (d)

T T o

14 21 55

Figure 1. Water—soluble carbohydrates contentin second crop maize silages
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LA

—a—FED1 =

DDl &—FRD2 —a—DD2

0 4 7

Ensiling duration (d)

14 21 55

Figure 2. Lactic acid concentration (%) change in second crop maize silages

The same trend was shown at 14th, 21st and 55th
days of ensiling. At the end of the ensiling period,
inoculant dose affected the weight losses of
silages (P<0.005). Inoculant preparation time
effects were only observed for WSC and AA
contents (P<0.001). The silages RD2 and DD2 had
higher WSC and AA contents than the control,
RD1 and RD2 treated silages. Significant doses x
inoculantpreparation time interactions for NH3-N

94

(P<0.009), WSC (P<0.014) and LA (P<0.001) were
obtained in present study.

The microbial composition of the maize silages
was given inTable 2. LAB numbers of second crop
maize silages increased during the fermentation.
In the present study, both recommented dose and
double the recommented dose increased LAB and
decreased yeast numbers of second crop maize
silages compared with the control silage.



Table 1. Results of the chemical and microbiological analysis (logyo cfu/g) of the second crop maize silages

o -
Treatment oH DMé'\j’ n Cpbg'\zkg ;E;_'F‘N ng’hi/ € A% DM  AA% DM LAB Yeast Mould lOZZifEM
FM 5.31 32.51 9.30 75.9 - - 5.20 6.55 NF -
Control 4.09 31.06 9.53 28.29 19.70e 5.73e 2.50a 5.67e 2.17 NF 1.71a
RD1 4.11 31.00 9.22 29.99 19.80d 7.73b 1.80e 6.48b NF NF 1.00d
DD1 4.11 31.26 9.46 26.74 21.80c 6.87c 1.84c 5.99c NF NF 1.26¢
RD2 4.08 30.92 9.38 25.43 25.31b 6.65d 1.87d 5.83d NF NF 1.00d
DD2 411 27.66 9.53 30.45 33.73a 8.78a 1.90b 6.88a NF NF 1.34b
SEM 0.017 0.714 0.127 1.456 1.390 0.176 0.021 - - - 0.131
Source of variation P level
Dose NS NS NS NS 0.003 0.001 0.046 0.005

Preparation
time NS NS NS NS 0.001 NS 0.000 NS
Interaction NS NS NS NS 0.014 0.0000 NS NS

Note: Valueswith different | etters inthe same column are statistically different (P<0.05). DM: dry matter; FM: fresh matter; NH3;-N:ammonia nitrogen; WSC: water-soluble carbohydrate.
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Table 2. Results of the microbiological analysis of the second crop maize silages (logl0 cfu/g FM)

Treatment pH CO, Yeasts Mould Visual appraisal
Control 6.69 17.52c 3.07c >2.0 2
RD1 6.31 15.39d >2.0e NF 1
DD1 6.48 23.28b 3.96b NF 1
RD2 6.18 10.75e 2.60d NF 1
DD2 6.92 22.72a 4.00a >2.0 2
SEM 0.187 0.491 0.072 - -

Source of variation P level
Dose NS 0.000 0.001 - -
Preparation time NS 0.005 0.001 - -
Interaction NS 0.000 0.001 - -
NF: Not found. CO, g/kg DM.

Note: Values with different letters in the same column are statistically different (P<0.05).

Table 2 gives the result of the aerobic exposure
test of second crop maize silages. Silage
deterioration indicators are pH change, CO,
production and increase in yeast and mold
numbers. The silages DD1 and DD2 had higher CO,
production and yeasts numbers than the control,
RD1, RD2 treated silages.

Discussion

Effect of doubling the rate of inoculant
application

The success of a bacterial inoculant as a silage
additive depends on many factors,—such as the
type and properties of the crops to be ensiled,
climatic conditions, epiphytic microflora, ensiling
technique and the properties of the inoculant
(Henderson, 1984). Until now homofermentative
LAB inoculants have been added to silage in order
to stimulatelacticacid fermentation, accelerating
the decrease in pH and thus improving silage
preservation (Sucu and Filya, 2006).

Compared to the recommended dose treatment,
doubling the rate of inoculant application
increased WSCand acetic acid concentrations and

weight losses. However, the chemical
composition, fermentation product
concentrations of silages treated with

recommended and double inoculant application
rates were similar, indicating that doubling the
application rates was unwarranted. Similar results
were reported by some researhers (Ranjit and
Kung, 2000; Ranjit et al. 2002; Neylon and Kung,
2003; Filya et al., 2006). Moreover, doubling the
rate of inoculant application did notimprove the
aerobic stability of the second crop maizesilage.
DD1 and DD2 increased pH and CO, production of
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maize silages compared RD1 and RD2 treated
maize silages. Therefore double dose treatment
silages weremore susceptibleto aerobic exposure
than the RD1 and RD2 treated silages. This was
evident from intensive CO, production and
development of yeast in the DD1 and DD2 treated
silages. Similar results were obtained in other
studies (Weinberg, 1993; Filya et al., 2002, Filya,
2003, Huisden et.al., 2009).

The effect of inoculant preparation time

Inoculantpreparation timedid not affect silage pH
and DM, CP, NH3-N but RD2 and DD2 led to higher
lacticacidratios (Table 1) and higher residual WSC
concentrations compared to RD1 and DD1
treatment silages. DD2 also tended to increase
ammonia-N concentrations and increase DM
losses.-WSC concentration, lactic and acetic acid
content in RD1 and DD1 increased in the treated
silages. Moreover, preparation time improved the
aerobic stability of the second crop maize silage.
RD2 decreased pH and CO, production of maize
silages compared to all of the treatment.
Therefore RD2 treatment silages were less
susceptible to aerobic exposure than the RD1,
DD1, DD2 and control silages. There are not so
many references to approve the effects of
preparation time of silageinoculant on ensiling of
whole crop maize. However, there are some
references on application rate of inoculants in
ensiling other forages (Filya et al.,, 2006;
Adesogan, 2006). Mulrooney and Kung (2008),
tested the viability of several commercial silage
inoculants when they were exposed to water of
different temperatures. The effects were variable
depending on temperature and inoculant. Most
inoculants were relatively stable when exposed to
30 and 35°C for 3 to 6 h. However, exposure to 40
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and 45°C resulted in marked reductions in viable
cells within 3 h for some inoculants.

Conclusions

The chemical composition—and fermentation
product concentrations of silages treated with
recommended and double inoculant application
rates were similar, indicating that doubling the
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