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Preface

It is a pleasure for me and the members of the organizing committee to welcome you all to
this seminar on maize in a cooler climate, where topics on cultivation, conservation, biogas
and feed evaluation are covered. Experiences from cultivation and evaluation of maize in the
Nordic and Baltic countries are highlighted and compared to experiences from other
countries. This is accomplished by the contribution of a wide range of high-quality papers
presented by experts in the field. The papers have been scientifically reviewed before being
published. There also is a field trip included in the programme, which gives you the
opportunity to learn about variety testing and maize cultivation in practice. There are 5
invited papers and 25 short papers presented at the seminar and published in this report
and, please, visit the sponsor exhibition stands. We have ca 75 participants from 10 different
countries, which give us the opportunity to exchange knowledge and experience between us
in fruitful discussions. On behalf of the organizing committée, | wish you all a pleasant
seminar and stay in the surroundings of Kristianstad, Sweden!

Elisabet Nadeau
Chair of the Organizing Committée
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Programme for the NJF Seminar 475 Maize in a cooler climate - from seed to feed

September 24-25, 2014, Swedish Rural Economy and Agricultural Society, HS Kristianstad, Sweden

September 24
8:30 Bus transport from The Quality Hotel Grand, Kristianstad
9:00 Registration and coffee
10:00 Welcome
Elisabet Nadeau, Swedish University of Agricultural Sciences, Skara, Sweden
Chair: Ib Sillebak Kristensen, Aarhus University, Denmark
10:15 Use of maize in the Nordic and Baltic countries
Christian Swensson, Swedish University of Agricultural Sciences, Alnarp/Dairy
Sweden, Sweden
10:30 Maize for feed and biogas - opportunities and risks from a northern German
perspective
Antje Herrmann, Kiel University, Germany
11:15 Performance of maize in Latvia during 15 years (1999-2013)
Zinta Gaile, Latvia University of Agriculture, Jelgava, Latvia
11:30 Introduction of double-crop system for biogas production — focus on maize
Johanna Olsson, JTI — Swedish Institute of Agricultural and Environmental
Engineering, Uppsala, Sweden
11:45 Growing conditions for whole-crop maize cultivation in Finland
Kaija Hakala, MTT Plant Production Research, Planta, Jokioinen, Finland
12:00 Biogas maize on 50 or 75 cm row spacing — how is yield affected?
Frida Kvantend, Swedish University of Agricultural Sciences, Alnarp, Sweden
12:15 Lunch, poster viewing and sponsor exhibition
Chair: Marten Hetta, Swedish University of Agricultural Sciences, Umea
13:15 Cultivation of maize in cooler climates
Magnus Halling, Swedish University of Agricultural Sciences, Uppsala, Sweden
14:00 Nitrogen and phosphorus fertilization of silage maize
UIf Axelson, Swedish Rural Economy and Agricultural Society, Skara, Sweden
14:15 Parameterization of maize phenology, canopy development and dry matter
partitioning in cool versus warm climate
Kiril Manevski, Aarhus University, Tjele, Denmark
14:30 Methods for characterizing earliness of a maize variety in Sweden
Magnus Halling, Swedish University of Agricultural Sciences, Uppsala, Sweden
14:45 Danish internet tool for prognosis of dry matter development in silage maize
Ib Sillebak Kristensen, Aarhus University, Tjele, Denmark
15:00 Maize diseases in Latvia

Kaspars Gulbis, Latvian Plant Protection Research Centre, Ltd, Riga, Latvia
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15:15 Effects of maize on the diversity of arthropod predators and its value as a
resource for arthropod fauna
Klaus Birkhofer, Lund University, Lund, Sweden
15:30 Coffee
15:45 Field trip to plots with different maize hybrids and farm visit
Mattias Zetterstrand, Swedish Rural Economy and Agricultural Society,
Skepparslév, Kristianstad
18:45 Cocktail, poster tour and sponsor exhibition
Anders Herlin, Swedish University of Agricultural Sciences, Alnarp, Sweden
19:30 Dinner
22:00 Bus transport to The Quality Hotel Grand, Kristianstad
September 25
8:00 Bus transport from The Quality Hotel Grand, Kristianstad
Chair: Martin R. Weisbjerg, Aarhus University, Denmark
8:30 Conservation of maize for feed and biogas
Horst Auerbach, Addcon Europe GmbH, Germany
9:15 Coffee, poster viewing and sponsor exhibition
9:45 Maize silage for dairy cows, beef cattle, pregnant ewes and finishing lambs -
effects on animal performance
Tim Keady, Teagasc, Athenry, Galway, Ireland
10:30 Predicting quality, plant maturity, morphology and agronomic performance in
forage maize utilizing two NIR based techniques
Madrten Hetta, Swedish University of Agricultural Sciences, Umed, Sweden
10:45 Intercropping maize with faba bean improves protein concentration of forage
and land use efficiency in organic production
Eva Stoltz, R&D, The Rural Economy and Agricultural Society, Orebro, Sweden
11:00 Fermentation characteristics and aerobic stability of maize and maize/faba
bean silage with and without the use of additives in organic production
Elisabet Nadeau, Swedish University of Agricultural Sciences, Skara, Sweden
11:15 The effect of silage additive on conservation of low dry matter corn-cob mix
Martin Knicky, Swedish University of Agricultural Sciences, Uppsala, Sweden
11:30 Maize and mycotoxin producing Fusarium spp. in a cool climate
Paula Persson, Swedish University of Agricultural Sciences, Uppsala, Sweden
11:45 Mycotoxins in maize silage - the reason for serious disease problems in a
dairy herd?
Per Hdggblom, National Veterinary Institute, Uppsala, Sweden
12:00 Lunch, poster viewing and sponsor exhibition
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Chair: Ragnar Leming, Estonian University of Life Sciences, Tartu

13:30 Importance of NDF digestibility of whole-crop maize silage on dry matter
intake and milk production in dairy cows
Martin R. Weisbjerg, Aarhus University, AU Foulum, Tjele, Denmark

13:45 Faecal starch concentration in dairy cows fed maize silage diets
Rudolf Thagersen, Knowledge Centre for Agriculture, Aarhus N, Denmark

14:00 Optimum proportion of whole-crop maize silage, corn-cob silage and ensiled
ear corn in total mixed rations for intensively-fed rosé veal calves
Mogens Vestergaard, Aarhus University, Foulum, Tjele, Denmark

14:15 Effects of maize maturity at harvest and dietary proportion of maize silage on
intake and performance of growing/finishing dairy bulls
Elisabet Nadeau, Swedish University of Agricultural Sciences, Skara, Sweden

14:30 Summary of the seminar
Christian Swensson, Swedish University of Agricultural Sciences, Alnarp/LRF
Dairy, Sweden

14:40 End of seminar and coffee — Bus transport to Kristianstad

POSTERS

Monitoring of the European Corn Borer (Ostrinia nubilalis) and Western Corn Rootworm
(Diabrotica virgifera virgifera) in southern Sweden

Cecilia Séderlind®, Gunnel Andersson® Louise Aldén*

IViéxtskyddscentralen Alnarp, Swedish Board of Agriculture, Alnarp, Sweden
2Vixtskyddscentralen Kalmar, Swedish Board of Agriculture, Kalmar, Sweden

Potassium fertilization of silage maize
Linda af Geijersstam
Swedish Rural Economy and Agricultural Society, Kalmar, Sweden

Results from Sweden using ridges in maize cultivation
Magnus Halling, Swedish University of Agricultural Sciences, Uppsala, Sweden

Comparison of maize silages from Denmark, Germany and the Netherlands
Gerard W. Abbink, Grete Brunsgaard, Charlotte Akerlind
BLGG AgroXpertus, Wageningen, NL

Hygienic quality of corn-cob mix, crimped maize and maize silage from farms in Denmark
and Sweden

Elisabet Nadeau®, Hanna Ahlsten?, Christian Swensson’, Desireé Bérjesdotter?

1Swedish University of Agricultural Sciences, Skara, Sweden

2Swedish Rural Economy and Agricultural Society, Visby, Sweden

3Lantménnen Lantbruk, Malmé, Sweden
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Table 1. Chemical and microbiological compositions of silages after 72 days of storage

(n=3)
Treatement unit Control Safesil 2L  Safesil 4L Safesil 5. SEM LSDoos P value
DM % 29.0 29.5 30.3 30.0
pH 3.9 3.7 3.7 3.7 0.01 0.03 0.001
NH3s-N % TN 7.02 5.15 4,22 4.29 0.12 0.60 0.001
Popionic acid % DM 0.11 0.05 0.05 0.05 0.01 0.02 0.001
Lactic acid % DM 4.42 5.19 5.24 5.59 0.13 0.43 0.001
Acetic acid % DM 2.29 1.74 1.13 1.31 0.06 0.20 0.001
Butyric acid % DM <0.03 <0.03 <0.03 <0.03 N.S.
2.3-butanediol % DM 0.52 <0.03 <0.03 <0.03 0.01 0.02 0.001
Ethanol % DM 1.13 0.48 0.21 0.30 0.01 0.04 0.001
Yeasts lg cfulg 3.9 1.7 1.7 1.7 0.48 1.58 0.03
Moulds lg cfu/g 2.2 1.7 1.7 1.7 0.23 0.87 0.4
Losses % 3.3 1.9 1.3 1.5 0.08 0.24 0.001
N.S. — Not significant
Table 2. Aerobic stability of silages (n=3)
Treatment Time (hours) until Max- Max. temp- pH after
temp. of aerated silages temp increase aerobic stability
increased about test
3°C (°C) (°C)
Ambient temp.: 21.0+0.96
Control 69.7 34.6 15.8 6.4
Safesil 2L 166.0 19.3 0.2 3.8
Safesil 4L 166.0 19.2 0.1 3.8
Safesil 5L 166.0 19.0 0.5 3.7
SEM 19.12 0.54
LSDo.os 62.37 1.75
P value 0.02 0.02

Conclusions

All additive treatments improved silage fermentation in terms of reduction of silage pH,
ammonia-N and ethanol formations, and storage losses. Aerobic stability was significantly
improved in all additive treatments due to reduction of yeast growth. The use of 2| of
Safesil® was less efficient in improving certain silage parameters in comparison to 4 and
51 of Safesil®. However, there were no differences in the yeast count and aerobic stability
among additive treatments.
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Maize and mycotoxin producing Fusarium spp. in a cool climate
Paula Persson?!, Hanna Friberg® Helena Bo6tker?

1Swedish University of Agricultural Sciences, Dept. of Crop Production Ecology, Box 7043,
SE 750 07 Uppsala Sweden,+46 (0)18 672358, paula.persson@slu.se

2Swedish University of Agricultural Sciences, Dept. of Forest Mycology and Plant
Pathology

Introduction

Maize is a recently introduced crop in Swedish agriculture and is now grown in 16.000
ha, mainly in the southern parts of the country. So far maize has been spared from
major disease outbreaks. The fungal genus Fusarium includes more than 300 species and
most of those are plant pathogenic. It is well known that maize can be attacked by
Fusarium, developing diseases like root rot, seeding blight, leaf blight and ear rot.
Common species found in maize are the host specific Fusarium verticillioides and the
non-maize specific F. graminearum (Miedaner et al. 2010). Both species produce
mycotoxins already in the field. The toxins can be found in all parts of the plant and can
be transported by the vascular system. The Fusarium toxins are harmful to both humans
and animals and are legislated by EU where limits prohibit the use for food. Animal
producers are very considered and recommended mycotoxin limits also for feed.

F. graminearum and the mycotoxin deoxynivalenol DON is a major problem in Sweden. It
has been recognized especially in oats in the western parts of the country where more
than 50 percent of the production 2011 were rejected. F. graminearum is an example of
a species that can attack and reproduce on many hosts. Except maize all cereal crops can
be infected and e.g. potatoes, sugar beet and clover. Little is known of F. graminearum
in maize in a cooler climate but data from Danish field experiments show a higher DON
content in cereals grown after maize indicating a F. graminearum infection in the maize
crop (Clark et al. 2009). We know from Swedish surveys that the mycotoxin DON
produced by F. graminearum is found all over the country (Nordkvist, 2012).

The recent national problems with DON have initiated studies on the biology of F.
graminearum. The reproduction can be both asexual, where it is spreading by rain
splashed macroconidia, and sexual, where structures called perithecia with ascospores
are formed on necrotic plant tissues. When the temperature and humidity is right,
ascospores are produced and are ‘shot’ out of the perithecia and can by wind be
transported to new areas. F. graminearum ascospore production have not been studied in
detail before in Swedish climate.

Material and Methods

We have since three years been studying perithecia and ascospore formation in maize
and winter wheat residues. Maize stalks and winter wheat straw were sterilized and
inoculated by soaking in a suspension of F. graminearum conidia and were placed
outdoors, in Uppsala. Microscope glass slides with sticky tape where placed over the
inoculated material, for ascospores to be trapped. Perithecia were counted weekly and
the slides were changed weekly and registered for ascospors presence (Mansretta and
Rossi, pers. comm.).

Results and Discussion

The climate 2012 was more humid with lower temperatures compared to the dryer
climate in 2013. Both years perithecia formation started one week after the stalk and
straw materials were placed outside. The formation of ascospores followed perithecia
formation but it was obvious that the perithecia needed time to mature. The results
showed that many perithecia did not always produce a large number of ascospores.
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The ascospore peak was
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indicating that maize
in monoculture or maize as a preceding crop leads to high risk of F. graminearum
infections also in Swedish climate. Data from 2014 will be included at the conference.

Figure 1. Mean numbers of ascospores per mm? microscope slide
(n=10). A: 2012; B:2013. Broken line: Maize; Unbroken line:
Winter Wheat.

Conclusion

The results show that the sexual reproduction of Fusarium graminearum in Swedish
climate is possible and that maize may be a major crop multiplying F. graminearum
promoting the fungus to be spread over large areas. Ascospores can be produced during
the whole growing season with the possibility to infect maize and cereal crops. F.
graminearum has become a common pathogen in Sweden. Further investigations on this
pathogen, other fusaria and their production of mycotoxins in maize are necessary.
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Mycotoxins in maize silage - the reason for serious disease problems in a
dairy herd?

Per Haggblom?, Christina Hoyle?

INational Veterinary Institute (SVA), Travvagen 20, 756 51 Uppsala, Sweden,
+4618674000, per.haggblom@sva.se
2Distriktsveterinarerna, Kantzargatan 9, 623 50 Hemse, Sweden

Introduction

Within a few weeks, starting in the middle of February 2014 about 15% of 200 dairy cows
in one farm in Gotland were diagnozed by fewer, increased salivation, loss of appetite, ill-
thrift, respiratory symptoms and reduced milk production. Two cows were initially found
dead while some died during the period of veterinary treatments and some had to be put
away because of poor health status and heart failure. Several animals had persistent
respiratory symptoms after treatment and had to be condemned. About 50% of the
diseased cows recovered and came back to their normal production. About 8% of the herd
died during the outbreak.

The postmortem investigation by the Swedish Animal Health Service, AB and SVA
revealed bacteriological infections of lung tissues with primarily the bacterium Mannheimia
haemolytica. In the protocol from the autopsy it was concluded that the maize silage
could have been involved in the disease outbreak in the herd. The disease symptoms soon
disappeared after the feeding with maize silage was stopped. The investigation showed
that the first disease symptoms of the cows started about one week after feeding maize
silage from a newly opened bunker silo. A greenish mould was observed on the top layer
of the silage and was removed before feeding. The period where most cases occurred the
cows were fed silage from the access ramp of the bunker silo. Safesil was used as silage
additive.

Methods

Samples of the silage were collected from the top as well as from the middle of the silo
and sent to Eurofins for microbiological investigation. The results showed that the silage
was seriously infected by the mould Penicillium roqueforti. Chemical investigations of the
silage at SVA, using liquid-chromatography —tandem masspectrometry (UPLC-MS/MS,)
demonstrated that both mycophenolic acid and roquefortin C were present in the silage.
The measured concentrations were 24 mg/kg for mycophenolic acid and 2.6 mg/kg for
roquefortin C respectively which are high levels compared to data reported in other
studies. The results were confirmed by isolation of strains of Penicillium roqueforti from
the silage which were demonstrated to produce mycophenolic acid and roquefortin C in
the laboratory.

Results and Discussion

Penicillium roqueforti was previously reported from grass silage in bunker and tower silos
and is characterized by its ability to grow at a low oxygen tension as well as a low pH-
value. Reports from elsewhere have shown that the mould may produce the mycotoxins
roquefortin C and mycophenolic acid (Schneweis et al. 2000, Tangi et al. 2013).
Mycophenolic acid has been shown to exhibit strong immunosuppressive effects and is
extensively used in human medicine (Silverman Kitchin et al.1997).

Conclusions

The present theory behind the disease outbreak is that high levels of mycophenolic acid in
the silage resulted in a strong immunosuppression in the cows and, thus, enabled
Mannheimia haemolytica dissemination from the upper respiratory system to the lungs
causing severe pneumonia. The case stresses the importance of well approved procedures
when ensiling maize in order to prevent mould growth and subsequent formation of
mycotoxins being harmful for cattle.
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Importance of NDF digestibility of whole crop-maize silage on dry matter
intake and milk production in dairy cows

Martin R. Weisbjerg, Monika Kramer, Peter Lund

Department of Animal Science, Aarhus University, AU Foulum, Blichers Allé 20, P.O. BOX
50, DK-8830 Tjele, Denmark, +45 8715 8046, martin.weisbjerg@agrsci.dk

Introduction

Whole crop maize silage is a forage with relatively high starch concentration depending
on plant maturity (Jensen et al., 2005). Besides starch and sugars, a major energy
source especially in forage maize is the cell wall fraction, commonly in ruminant nutrition
analysed as the concentration of ash-free neutral detergent fibre (NDF). Even though
ruminants require forage NDF to maintain rumen function and maximize productivity,
excess of dietary NDF limits feed intake due to its contribution to physical fill in the
rumen. As feed intake is the most important factor for milk production, both NDF
concentration and digestibility are important for the nutritive values of dairy cow diets
(Oba & Allen, 1999). Therefore, the importance of NDF digestibility in whole crop maize
on the nutritive value, dry matter (DM) intake (DMI) and milk production was
investigated in a meta-analysis on literature data, covering a wide range of rations with
differences in compositions and characteristics of maize silages. Further objectives were
to elucidate if the relationships between NDF digestibility in maize silages, DMI, and milk
production are linearly dependent on varying DM proportions of maize silage in the diets.

Materials and Methods

Data were assembled from 19 articles and included 93 treatment means. Criteria for
inclusion of experiments was that within experiment everything except maize silage
quality should be equal, and that DMI, milk yield and a measure of maize silage NDF
digestibility should be given. Data was analysed with NDF digestibility as continuous
variable, and with slope and intercept within experiment as random, thereby it was
assumed that the majority of the effect of using different methods for assessing NDF
digestibility would end in the random estimates. Further, possible interactions to varying
proportions of maize silage in the diets were examined by expanding the models.

Results and Discussion

Enhanced NDF digestibility was associated with a decrease in DM and starch
concentrations and an increase in NDF concentration. Nevertheless, the digestibility of
DM, organic matter (OM) and starch increased with increased NDF digestibility. The DMI
and milk yield increased with improved NDF digestibility. A 0.01 point increase in the
coefficient of NDF digestibility of maize silage improved daily DMI with 0.02 kg and daily
milk yield with 0.07 kg in simple regressions (Table 1).

Table 1. Effects of increased NDF digestibility on dry matter intake and milk yield
assessed by simple linear random regressions

Response to a 1% increase

N! in NDF digestibility P-value
Total intake (kg DM) 96 0.0188 0.354
Milk yield (kg) 83 0.0736 0.047

Inumber of observations (treatment means)

The positive response of improved NDF digestibility on DMI decreased linearly with
increasing proportion of maize silage in the ration forage DM and with increasing
proportion of maize silage in the total ration DM. This indicates that the importance of
NDF digestibility for DMI diminishes with increasing proportion of maize silage in the
forage DM or in total DM proportions the ration. The positive milk yield response to
higher NDF digestibility decreased linearly, but not significantly with increasing
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proportion of maize silage in the ration forage DM or in the ration DM. In multiple
regressions, a 0.01 point increase in NDF digestibility increased daily DMI with 0.15 kg
and daily ECM vyield with 0.22 kg. In conclusion, NDF digestibility is an important trait in
maize whole crop silages.
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Faecal starch concentration in dairy cows fed maize silage diets
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Introduction

Maize silage is a quantitative important forage crop to the dairy industry in Denmark.
Maize silage analysed from 2013 harvest in Denmark contained 325 g of starch per kg
dry matter (DM) (Thggersen & Kjeldsen, 2014) and starch digestibility is important for
the nutritive value of maize silage. Ferraretto & Shaver, 2012 found in a meta-analysis,
that starch digestibility and lactation performance were reduced for dairy cows fed diets
containing maize silage with insufficient kernel processing. The analysis also showed that
kernel processing was ineffective at very long (> 28,6 mm) theoretical length of cut
(TLC) and did not overcome adverse effects on starch digestibility of very high DM
concentrations (> 400 g/kg). Hoffman et al. (2011) found that the effect of storage time
on ruminal starch degradation of high moisture corn was related to degradation of
starch-matrix proteins during the ensiling process. The objectives of the present study
were to estimate the effects of various management factors and storage time of maize
silage on starch concentration in faeces of dairy cows under field conditions.

Materials and Methods

The study was conducted in 11 commercial dairy herds (4 Jersey, 4 Danish Red, 3 Danish
Holstein) from autumn 2013 to spring 2014 on the island of Funen, which is one of the
best areas for maize growing in Denmark. The maize crops were harvested and ensiled
as whole crop, between September 21 and October 25 in 2013. The crops were
harvested by precision choppers: Krone Big X V12 (4 herds), New Holland NH 9060 (2
herds), New Holland FX 40 (2 herds) and Jaguar 950 (2 herds). Roll clearance (RC) of the
kernel cracker varied between herds from 0.5 to 1.5 mm, and TLC varied from 8 to 15
mm for 10 of the herds, while one herd had a TLC of 35 mm.

Starch concentrations were analysed in faeces from 8 randomly selected cows per herd.
Faecal samples were obtained as rectal samples without prior separation of cows. Cows
sampled were 100 + 32 days in milk (DIM). Samplings were repeated three times from
autumn 2013 to spring 2014 (November, January and May). Samples of mixed diets and
maize silages were collected and feed consumption was registered as a mean of the
lactating cows within herd on the sampling days. Samples of faeces and diets were
analysed for DM and starch concentrations according to NorFor (2011). Samples of total
diets and maize silage were analysed by NIR based on NorFor (2011) reference methods.
Data were analysed in PROC MIXED of SAS.

Results and Discussion

Results are shown in table 1. Concentrations of DM and starch in maize silages varied
from 305 to 399 g/kg and from 285 to 442 g/kg DM respectively. Soluble crude protein
(sCP), NHs-N, lactic acid and pH all increased significantly from November to January,
while sCP and pH further increased from January to May. Maize silage DM intake was on
average 9.0 to 9.5 kg /cow/day. Starch from the maize silage constituted on average
more than 80 percent of the total starch content in the diets. The starch concentration in
faeces varied from <5 to 85 g/kg DM. There was a significant effect of herd on the
concentration of starch in faeces, but the starch concentration in faeces did not correlate
to milk production per cow, DIM or lactation number. Increasing DM of maize silage from
305 to 399 g/kg increased starch concentration in faeces (P<0.001), while extended
storage time from about 1 to 7 months decreased starch concentration in faeces
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(P=0.001). These two factors were the only significant systematic effects in a model for
herd mean starch concentrations, which also included: total DM intake, maize silage DM
intake, proportion of starch from maize silage in the diet, starch concentration in maize
silage, soluble crude protein in maize silage, herd breed and herd as a random effect.

Conclusions
Increasing DM concentration in whole crop maize silage increased starch concentration in
faeces of dairy cows, while extended storage time decreased starch concentration in

faeces.

Table 1. Composition of maize silage, feed intake and starch concentration in faeces of
dairy cows from autumn 2013 to spring 2014 in 11 Danish herds

November January May P
Days from harvest 34 114 222
Maize silage
Dry matter a/kg 3392 3432 359P 0.02
Starch (NIR) g/kg DM 3402 379° 36020 0.014
Soluble crude protein (NIR) g/kg CP 5192 637" 687° < 0.001
NH3-N (NIR) g/kg N 482 66° 68° < 0.001
Lactic acid (NIR) g/kg DM 532 57° 60P <0.007
pH (NIR) 3.62 3.8° 4.1° < 0.001
Feed intake
Total Kg DM/cow 20.7 20.9 20.8 0.91
Maize silage Kg DM/cow 9.5 9.0 9.3 0.34
Starch kg/cow 4.08 4.25 4.00 0.27
Starch from maize % 84.6 81.1 81.8 0.62
Production
NEL balance (NorFor) % 97.4 97.6 95.7 0.53
Faeces
Starch g/kg DM 19 15 13 0.13

ab.cMeans with different superscripts within the same row differ significantly (P < 0.05).
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Introduction

Whole-crop maize silage (WCMS) was the first maize-based roughage to be fed to
slaughter calves in Denmark. Thereafter, corn-cob silage (CCS or ‘earlage’ consisting of
ensiled corn grain, cobs, and in some cases, husks a portion of the stalk) was introduced
as a more energy- and starch-rich roughage-type in total mixed rations (TMR). However,
the optimal use of CCS in rosé veal calf production has not been thoroughly documented.
Ensiled ear corn (EEC or ‘high-moisture ear corn’ or ‘corn and cob meal’) is harvested
with a combiner at 65-75% DM in e.g. USA. In Denmark it has been harvested with 52-
60 % DM, and here referred to as ‘crimped maize’ and its usage in TMR for slaughter
calves has been investigated in recent years. In practice, ensiled ear corn is often used in
combination with corn-cob silage in TMR. The specialized slaughter calf production in
Denmark is based on male off spring from the large dairy breeds, primarily Danish
Holsteins (DH), fed intensively with concentrate-based rations and slaughtered as rosé
veal calves at 9-10 months of age. For this type of production a high growth rate (=1200
g per d) is needed to obtain a sufficient carcass weight and carcass conformation (EUROP
> 3.0) required for premium payment with this label (‘Dansk Kalv’). Traditionally, free
access to pelleted concentrate and barley straw has been practiced, but increased cereal
prices have encouraged rosé veal calf producers to increased utilization of home-grown
high-energy forage crops. We fed whole-crop maize silage in TMR for slaughter calves
with an attempt to mirror growth rate and carcass quality of calves fed pelleted
concentrate. Furthermore, increasing proportions of corn-cob maize silage in TMR was
compared in another experiment, and two proportions of ensiled ear corn in TMR were
compared with pelleted concentrate feeding. More results from these experiments can be
found elsewhere (Vestergaard et al., 2012a; 2012b).

Materials and Methods

Exp. A: Whole-crop-maize silage fed separately. An initial ‘cafeteria’ trial in which 52
slaughter calves had free access to either a feed bin with pelleted concentrate or a feed
bin with WCMS for 2 to 6 months prior to slaughter was used to measure individual daily
feed intake of the two feeds. The maize silage was of good quality but of low digestibility
with 1.26-1.37 kg DM per SFU or 5.8-6.2 MJ NE per kg DM. Besides the two feeds, calves
had free access to barley straw on the feed tray. Calves were housed in straw-bedded
pens.

Exp. B: Whole-crop-maize silage in TMR. In this experiment 23 DH calves (2 pens) were
fed a TMR with 20% of NE coming from maize silage and 80% from pelleted concentrate
from weaning at 8 weeks of age until 200 kg LW (TMR). From 200 kg LW until slaughter
at 9.5 months, a TMR with 35% of NE coming from maize silage was fed. 25 control
calves (CON) (2 pens) had free access to a pelleted concentrate. All calves had free
access to barley straw. Maize silage had 34% DM and 1.13 kg DM per SFU or 7.0 MJ NE
per kg DM. Calves were 4 weeks of age (59 kg) at start of the experiment and were
slaughtered at 288 d of age.

Exp. C: Corn-cob silage in TMR. We studied the effects of 20, 40 or 60% of NE in TMR
coming from CCS. The CCS had a DM% of 54.1 and a starch content of 603 g per kg DM.
Barley was used in the substitution with CCS, and TMRs also included canola cake,
soybean meal, dried sugar beet pulp, and mineral-vitamin mixture. TMR with 20 and
40% CCS were water-adjusted so all TMRs had 60% DM. All TMRs had 17% protein, 21-
22% NDF and 36-39% starch. A total of 64 HF bull calves were randomly allocated to
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one of three treatment groups. Calves were housed in 2 x 3 straw-bedded pens (10-11
calves per pen) and fed the experimental diets from 150 kg LW until slaughter at 385 to
400 kg LW or before 10 months of age.

Exp. D: Ensiled ear corn in TMR. We compared 40% (EEC40) or 60% (EEC60) ensiled ear
corn in TMR with pelleted concentrate feeding (CON) for slaughter calves. A total of 66
DH bull calves were purchased at 2-4 weeks of age and after weaning at 8 weeks of age
housed in 2 x 3 straw-bedded pens (9-11 per pen). Calves were randomly allocated to
the 3 treatments. The feed recordings started at 32 months of age (132 kg LW) and
calves were slaughtered at 9-10 months of age. EEC40 and EEC60 supplied 10% less CP,
20% more starch, and 23% less NDF per SFU compared with CON. The NE content was
7.6 for CON and 8.2-8.3 MJ NE for EEC40 and EEC60.

Results and Discussion

Exp. A. Results showed a large variation between animals in silage intake and with an
average intake of 3% (min 0.6; max 13%) of NE from whole-crop maize silage, this
separate feeding was not considered a reliable feeding strategy for veal calves.

Exp. B. Feed intake of TMR calves was slightly lower (5.3 vs. 5.6 SFU per d, P<0.05) but
ADG (1238 g/d), carcass weight (194 kg), carcass conformation (EUROP 3.5), and
fatness (EUROP 2.4) were not different between TMR and CON calves.

Exp. C. DMI (5.7 kg DM/d) and ADG (1540 g/d) were not affected but total starch intake
was 7% lower (P<0.05) for 60% than for 20 and 40% CCS. When slaughtered at the
same age, carcass wt (196 kg) and EUROP conformation (3.7) and fatness (2.2) were not
affected by CCS proportion. Fewer carcasses received premium in the 60% CCS group
leading to a 4% lower slaughter house payment. The calculated feed cost was 6% lower
for 60% compared with 20% CCS in TMR.

Exp. D. DM intake was lower (P<0.05) for EEC60 compared with EEC40 and CON, and NE
intake was highest for EEC40 compared with EEC60 and CON (P<0.05). EEC60 had a 6%
lower ADG than EEC40 and CON (P<0.05). Carcass weight and fatness were not different
but carcass conformation was lower for EEC60 compared with EEC40 and CON (EUROP
3.2 vs. 3.7; P<0.05).

The WCMS fed separately to slaughter calves having free access to pelleted concentrates
will not generally supply sufficient roughage fiber and ‘structure’ to the diet. A proportion
of 20-35% WCMS can be included in TMR with no negative effects on performance and
carcass quality of rosé veal calves compared with pelleted concentrate-fed calves. Up to
50% corn-cob silage in TMR seems to produce optimum performance of slaughter calves.
Despite tendencies to reduced performance for 60% corn-cob silage this might still be
profitable due to comparative lower feed costs in some situations. The use of ensiled ear
corn in TMR up to 40-50% seems to provide high performance, but with the use of 60%
ensiled ear corn some reductions in performance and carcass quality were obtained.

Conclusions

Overall, the various maize-based roughages can be used in TMR for intensively-fed rosé
veal calves. The optimum performance and feed prices will decide the proportional use in
a diet.
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Introduction

The maturity stage widely accepted as optimal for harvesting whole-crop maize for silage
is the early dent stage (%5 milk line) at a dry matter (DM) content of 30-35%. The
desirable characteristics of the forage maize harvested at a late maturity stage can be
compromised by the effects of frost, which often can occur early in autumn in northern
latitudes. Harvesting after frost can negatively affect the microbial content and the feed
value of the maize silage. Short growing season or choice of an inappropriate hybrid can
force the farmer to harvest at an immature stage (Nadeau et al., 2010). The objective of
the study was to evaluate the effects of maturity of maize at harvest and proportion of
grass silage in maize-silage based diets on feed intake, live-weight gain (LWG) and
carcass characteristics of growing/finishing bulls.

Methods

An indoor experiment was replicated over two years from December to May 2009/10 and
2010/11 at the Goétala Beef and Lamb Research Centre, SLU,Skara. In both years, maize
of the early maturing hybrid Avenir was harvested for silage at dough stage (25%-28%
DM) and at dent stage (35%-40% DM) of maturity, precision chopped, treated with the
chemical additive Kofasil Stabil® (potassium sorbate and sodium benzoate, Addcon
Europe, GmbH) at 2 L/ton and ensiled in round bales, wrapped with 10 layers of plastic
film. Grass ley was harvested as a second cut in year 1 and as a third cut in year 2,
wilted to 30% DM, and ensiled with the acid ProMyr NT 570, 3 L/ton forage (formic acid,
propionic acid, sodium formate, Perstorp Inc., Sweden) in a bunker silo. Sixty-four dairy
bulls (Swedish Holstein and Swedish Red) were blocked according to their live weights
(LW) into a heavy group (416 kg) and a light group (360 kg). The bulls were divided into
eight groups with four bulls per group (=pen). The groups were randomly allocated to
four treatments with two groups per treatment within each block. A 2x2 factorial
arrangement of treatments was used with two maturity stages of maize at harvest; early
maize silage (EMS) and late maize silage (LMS) and two proportions of maize silage (MS)
in the forage DM proportion of the diet; 100% MS and 50% MS plus 50% grass silage.
The diets were offered as total mixed rations (TMRs) accounting for similar contents of
neutral detergent fibre (NDF), crude protein (CP) and metabolisable energy (ME),
formulated for an average daily LWG of 1.4 kg. The concentrates were included in the
TMRs in a proportion of around 40% of DM. The animals were fed ad libitum on a pen
level at amounts corresponding to 110% of the average intake. Each animal was
slaughtered individually when reached a target LW of 630 kg. Data were analysed by
ANOVA using the MIXED procedure of SAS (SAS 9.3) and results are reported as least
square (LS) means and their standard error. Stepwise regression analysis was made in
the REG procedure of SAS to evaluate effects of intake variables on LWG.

Results and Discussion

Intake of DM was similar between treatments but intake of starch and CP increased while
intake of NDF decreased with increased proportion of MS, when averaged over maturity
stages (Table 1). This resulted in a 5% higher ME intake and 7% higher LWG for bulls fed
100% MS compared to bulls fed 50% MS of the dietary forage DM. The increased LWG
lead to 10 days shorter rearing period to slaughter for bulls fed 100% MS compared to
bulls fed 50% MS. The starch intake was lower but carcass fatness was higher for bulls
fed the EMS compared to bulls fed the LMS (Table 1). Also, EMS as 100% of forage DM
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resulted in the highest carcass weight. Results from the regression analysis showed that
the intake of ME (P=0.003) had the greatest effect on LWG, followed by the intake of
starch (P=0.005) and the DM intake (P=0.085). These three variables explained 68% of
the variation in LWG (R?=0.68).

Table 1. Effects of maize maturity at harvest (MH) and maize silage proportion of forage DM in the
diet (MP) on daily intakes and performance of dairy bulls averaged over two years

Item® Treatment? SEM P - value
E100 ES0 L100 L50 MH MP MH><MP

DMI (kg) 11.3 11.1 11.5 11.3 0.15 NS NS NS
NDFI (g/kg LW) 7.27 7.39 7.01 7.52 0.110 NS o NS
CPI (kg) 1.60 1.44 1.63 1.46 0.020 NS ek NS
Starch intake (kg) 3.16 3.29 4.01 3.66 0.050 falaiad * faiaiad
MEI (MJ) 138 132 141 134 1.9 NS *x NS
LWG (kg/day) 1.82 1.70 1.74 1.64 0.034 0.06 Fx NS
Days to slaughter 118 125 119 131 4 NS * NS
Carcass weight (kg) 335 329 330 329 1.7 0.06 NS *
Dressing (%0) 52.2 51.7 51.4 51.7 0.23 0.07 NS 0.08
Fatness 8.4 8.2 7.9 8.0 0.11 * NS NS
Conformation 5.4 5.3 54 51 0.17 NS NS NS

aDiets with early harvested maize silage as 100% and 50% of forage DM (E100, E50) and with late harvested
maize silage as 100% and 50% of forage DM (L50, L100). ®"DMI, NDFI, CPl, MEI = intakes of DM, NDF, CP and
ME. Fatness and conformation according to the EUROP scale, in which 15 numerical classes are used.
***pP<0.001, **P<0.01, *P<0.05, NS= nonsignificance, P>0.10.

Conclusions

Maize silage as a sole forage in diets of finishing bulls can increase live-weight gain of
finishing dairy bulls because it promotes higher intakes of metabolisable energy. Early-
harvested maize silage may increase live-weight gain and carcass fatness but the effect
is not clear. Thus, the farmer seems to have flexibility in choosing the harvest time for
the maize before the first deep frost occurs at the end of the growing season.
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Introduction

The European corn borer Ostrinia nubilalis (Hibner 1796) causes enormous damage in
commercial maize fields on a large scale all over the world and in recent years in
northern Europe (Lehmus et al., 2012). The presence of the European corn borer has
recently increased from non-existent to being present in maize fields in southern Sweden
(Lehmhus et al., 2012). Currently the Swedish Board of Agriculture and the pheromone
group at Lund University have begun to evaluate the use of different pheromones
(Lassance, 2010 and Lassance et al., 2010) in order to find a reliable and potent method
of catching adult moths of the European corn borer. In addition to develop a valuable
method to monitor the European corn borer, the intention is to track the pest in
commercial maize fields as well as get an indication of its distribution and flight period in
southern Sweden, since it is a potential serious pest. In 2014 the European commission
withdrew the status of the western corn rootworm Diabrotica virgifera virgifera (Leconte
1868) regulated harmful organism with quarantine status in the European Union
(European Commission, 2014). During 2014 monitoring of the beetle continues since
knowledge of its presence is economically important for farmers.

Methods

In 2013, and so far for 2014, the presence of the European corn borer was monitored by
following the presence in nine maize fields in the provinces of Skane, Sméaland and Oland
in southern Sweden from June to November. The adult moth stage was monitored by
using pheromone traps. Three pheromones were prepared by the pheromone group at
Lund University, two specific for the two different Z- and E-races and one hybrid
(Lassance, 2010 and Lassance et al., 2010). A transparent delta trap with sticky bottom
was used to dispense the pheromones (RAG, CSALOMON). Two sets of three traps placed
at each site on two different field borders. From middle of July an inventory of larvae has
been done every week in the same maize fields. The western corn rootworm has been
monitored in 14 maize fields in the provinces of Halland, Skane, Blekinge, Smaland and
Oland in southern Sweden. The presence of the beetle is monitored using pheromone
traps (PAL, CSALOMON), two traps in each field following the instructions of the
manufacturer.

Results and Discussion

The European corn borer has been found in maize fields in southern Sweden from the
beginning of June to the end of October. It has been found in all locations monitored in
2013 and 2014. The amounts of moths and larvae have varied between sites. The
European corn borer was found as adult moths in pheromone traps and as larvae in
maize plants. The larvae often bore into the stalks which can result them breaking off.
They have also been found within cobs. These findings indicate potentially large
economic losses when European corn borer populations are large. During the season the
larvae relocated inside the stalks and in the latter part of the season they moved down in
the plants towards the root.

The findings indicate that the pheromone traps used are appropriate for attracting the
European corn borer. Development of the method will be continued in order to reduce the
amount of work connected to it. Since the European corn borer now is found and present
in maize fields in southern Sweden, it is essential that the monitoring work will be
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continued, developed and extended further north in order to be able to give accurate
recommendations on pest management strategies. No specimens of the western corn
rootworm have been found so far at the monitored sites in Sweden since trapping began
in 2003.

Conclusions

The European corn borer is now found in southern Sweden in maize fields, both as adult
moths and as larvae from June to October. The pheromones used to monitor the
European corn borer at the adult moth stage have shown to be useful studying the
distribution and during what time of the year it appears. It has been noted that the
European corn borer found in Sweden has caused damage to stalks and cobs, indicating
that it can become a putative pest in Swedish maize fields in the near future. The former
quarantine pest, western corn rootworm, has not been found in Sweden. The monitoring
connected to the European corn borer and the western corn rootworm will continue in the
coming years by the Swedish Board of Agriculture.

Acknowledgement
Thanks to Olle Anderbrant and Glenn Svensson at the pheromone group at Lund
University for valuable help preparing the pheromone traps for the European corn borer.

References

European Comission, 2014. Commission recommendation of 6 February 2014 on
measures to control Diabrotica virgifera virgifera Le Conte in Union areas where its
presence is confirmed (2014/63/EU). Official Journal of the European Union 38, 46.

Lassance, J-M., 2010 Journey in the Ostrinia World: From Pest to Model in Chemical
Ecology. J. Chem. Ecol. 36 (10), 1155 — 1169.

Lassance, J-M., Groot, A. T., Liénard, M.A., Antony, B., Borgwardt, C., Andersson, F.,
Hedenstrom, E., Heckel, D. G., Lofstedt, C., 2010. Allelic variation in a fatty-acyl
reductase gene causes divergence in moth sex pheromones. Nature 466, 486-489.

Lehmhus J., Cordsen-Nielsen, G., Soderlind C., Szbcs, G., Lassance, J-M., Fodor, J.,
Kunstler, A., 2012. First records of the Z-Race of European Corn Borer Ostrinia nubilalis
(Hubner 1796) from Scandinavia. Journal fur Kulturpflanzen, 64 (5), 163 — 167.

112



NJF Seminar 475 Maize in a cooler climate — from seed to feed
September 24-25, 2014 Kristianstad, Sweden

Potassium fertilization of silage maize
af Geijersstam, L.

Swedish Rural Economy and Agricultural Society, Flottiljvagen 18, SE-392 41 Kalmatr,
Sweden, +46 (0)480-290 46, linda.af.geijersstam@hush.se

Introduction

Potassium is regarded as an important nutrient in maize cropping. No Swedish field trials
on this subject has up until now been available. The sandy soils so suitable for maize
cropping are often low in potassium content and nutrient deficiency is at risk (Oborn et.
al. 2001). The regulations for use of manure could reduce the available amount to a level
leading to deficiency. Also in Denmark field trials on the subject have been lacking until
recently. Swedish recommendations for potassium application have been grounded on
Danish practice and German field trials. The aim of this project was to produce
recommendations for potassium fertilization of silage maize under Swedish conditions.

Materials and Methods

Field trials were conducted during three years in five locations (Table 1). Six levels of
potassium fertilization were used: 0, 50, 100, 150, 225 and 275 kg K/ha. Additionally,
the maize was fertilized with 150 kg nitrogen per ha and phosphorous according to soil
analysis of P (mg P/100 g soil): kg P/ha: Il (2-4 mg/100 g soil):50, Il (4.1-8):45, lva
(8.1-12): 35, IVb (12.1-16): 20, V (=16): 20. The fertilization was done as 100-150 kg
NP 12-23 MAP at sowing. The silage maize was harvested at a stubble height of 30 cm
and dry matter (DM) weight was recorded. Potassium content of the maize was analysed.
Number of plants per hectare and height were measured, and drought damage, strength
of straw, symptoms of potassium deficiency and appearance of corn smut recorded
subjectively. The field trial locations were selected based on a potassium content of the
soil below 8 mg/g soil (Il), although two locations had higher contents (l111). The cultivar
Beethoven was used in all trials. Statistical correlation was calculated using mean values
of treatments.

Table 1. Locations and soil potassium content in the field trials 2011-2013

2011 K-Al (mg/100 g)
Skane: Helgegarden Kristianstad 16.0 (111)
Halland: Lyngen Bors Langas 5.8 (1D
Oland: Mysinge Moérbylanga 14.8 (11D
Oland: Blasinge Hogby Lottorp 7.0 (1D
Ostergotland: Norra Freberga 6.7 (1)
Motala

2012

Skane: Onnestad Kristianstad 12.0 (111
Halland: Lyngen Bors Langas 7.8 (1D
Oland: Algutsrum Farjestaden 3.4 (D
Oland: Blasinge Hogby Léttorp 6.9 (1D
Vastergotland: Manstad 6.3 (1D
2013

Skane: Vittskovle 5.4 (1)
Halland: Tvaaker 4.1 (1D
Oland: Skogsby Farjestaden 3.3 (D)
Oland: Blasinge Hogby Léttorp 2.8 (D
Vastergoétland: Satila 4.6 (1D

Results and Discussion

The application of potassium up to 75-150 kg K/ha resulted in a higher DM yield in five of
the fifteen field trials compared to zero K application (75 kg K/ha in Ostergétland 2011
and in two trials in Oland 2013 and 150 kg K/ha: in Oland 2012 and Halland 2013).
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Applying potassium was economically interesting up to a level of 75 kg K/ha in one trial
(Ostergotland 2011), up to 100 kg K/ha in three trials (Oland 2011, Oland 2013 and
Vastergotland 2013) and up to 150 kg K/ha in five trials (Halland 2011, two trials in
Oland 2012, Oland 2013 and Halland 2013). On average for all trials a supply of 125
kg/ha was economically interesting (r?>=0.32). These calculations assumed a price of the
silage maize of 1.10 SEK/kg DM and the cost of potassium of 8.00 SEK/kg . A higher
price of maize up to 1.30 SEK/kg DM gave the same result, while decreasing the cost of
potassium to 6.00 SEK/kg in one single trial (Halland 2013) resulted in a positive net
income of fertilization up to 275 kg/ha due to a large yield increase from K-fertilization.
Potassium fertilization resulted in a higher cost than economic gain in 40% of the field
trials.

No correlation could be shown between potassium fertilization level and appearance of
corn smut. Neither between fertilization and drought damage or deficiency symptoms.
However there was a tendency of less drought damage when applying more potassium in
one single trial (Skane 2013).

Table 2. DM yield and potassium content in maize at harvest. Mean of five trials each
year

K-appl. DM-yield K-content DM-vyield K-content DM-yield K-content
kg/ha  tons/ha g/kg ts tons/ha ag/kg ts tons/ha g/kg ts
2011 2012 2013

0 13,99 8,1 12,55 7,2 14,25 6,8

75 14,82 8,8 13,48 7,8 15,71 7,3

100 15,09 9,1 13,24 8,3 15,43 7,6

150 14,77 9,2 14,09 8,0 16,01 8,3

225 15,11 9,4 13,85 8,8 16,12 9,0

275 14,94 9,3 14,09 8,7 16,20 9,3

Potassium content of maize increased with increased potassium application in twelve of
fifteen trials (table 2, three years r?=0,59). The results indicate a level of over 7-9 g/kg
DM in maize as an appropriate level at harvest. This is confirmed by Danish results
(Oversigt over Landsforsdgene 2013, 2014). Potassium fertilization level was also
negatively correlated to DM content of maize at harvest in seven out of 15 trials (Halland
and Ostergotland 2011, Skane and Oland 2012, Vastergotland and Oland 2013). This
implies that potassium affects drought tolerance and the ripening process of maize.
However the potassium application did not affect DM yield. In one single trial
(Ostergotland 2011) broken stalk of maize was detected implying an influence of
potassium application.

Conclusions

The trials with application of potassium to silage maize indicates a positive economic net
of fertilization up to 150 kg K/ha, when soil content was below 8 mg/g soil. Potassium
content can be used for evaluation where 7-9 g/kg DM indicates appropriate potassium

supply.

Acknowledgment
This work was funded by Swedish Farmers’ Foundation for Agricultural Research.

References

Oversigt over Landsforsdgene 2013. 2014. Videncentret for landbrug. Aarhus.

Oborn, 1., Holmqvist, J., E. Witter., 2001. Vittring kan tacka kaliumbrist pa visa jordar.
Fakta jordbruk nr 17. SLU. Uppsala.

114



NJF Seminar 475 Maize in a cooler climate — from seed to feed
September 24-25, 2014 Kristianstad, Sweden

Results from Sweden using ridges in maize cultivation
Magnus A. Halling

Department of Crop Production Ecology, Swedish University of Agricultural Sciences, Ulls
vag 16, SE 756 51 Uppsala, Sweden, +46 (0)18-671429, magnus.halling@slu.se

Introduction

The cultivation of maize (Zea mays L.) in Sweden is at many places limited by low
temperature for a mature crop. Besides choosing an earlier variety, cultivation measure
as growing maize on ridges could be a way to extend the season. The hypothesis is that
the ridges are heated up faster than flat soil, especially in clay soil. Positive results on
yield response from growing maize on ridges have been reported from trials in Denmark
(Henriksen, 2005). However, later trials in Denmark have not been able to show any
positive effects of using ridges on yield (Oversigt, 2006). Investigations about using
ridges in maize have been used mostly in the tropics. The aim of the project was to test
if there were any positive effects on yield and nutrient content of silage maize when
using ridges.

Methods

Field trials were conducted at two contrasting sites during two years. The sites were
Vasterads (59°61N and 15°65E) and Kristianstad (56°10N och 14°30E). The years were
2008 and 2009. The design was a split-split-plot with three replications. The three
treatment factors were: two sowing times, early (soil temperature 4-6°C); and normal
(soil temperature 6-8°C); two soail tilling methods, ridges (20 cm high) and flat soil; and
three varieties (early, mid late and late). Soil temperature was estimated. Sowing time is
given in Table 1. All varieties were harvested at the same time. In Vasteras, the normal
sowing time 2009 was delayed due to dry conditions and harvest was delayed 2008 due
to excessive rainfall. Emergence was zero 2008 because of soil surface crust formation in
the ridges in the normal seeding time after heavy rains. Varieties were Avenir, Isberi and
Eurostar at Vasteras and Isberi, Eurostar and Happi at Kristianstad as early, mid and late
varieties, respectively. The ridges were made by a ridger immediately before sowing and
ridges were about 25 cm high, but shrinked to about 15 cm. Soil was sandy loam at
Kristianstad and clay loam at Vasterads according to the FAO description. Each plot had
four rows about 10 m long with a 75 cm row distance and the inner two rows were
harvested. The temperature was recorded every hour with Tiny tag plus 2 data loggers in
the early sowing of the middle late variety at 5 cm below soil surface in both flat soil and
ridges. The loggers were repeated in two replicates. Temperature sums of daily means
were calculated until 15t July for the early sowing time in Table 2 with a threshold of 5°C.

Table 1. Dates for sowing and harvesting including length of growing periods

Growing Growing

Early sowing Normal period of period of

Trial (ES) sowing (NS) Harvest ES, days NS, days
Kristianstad 2008 2008-04-19 2008-04-30 2008-10-13 177 166
Vasteras 2008 2008-05-08 2008-05-15 2008-11-04 180 173
Kristianstad 2009 2009-04-20 2009-04-29 2009-10-04 167 158
Vasteras 2009 2009-04-30 2009-05-26 2009-10-16 169 143

Table 2. Temperature sum (TS, threshold value 5°C) from sowing to 15 July for flat soil
and ridges on 5 cm depth in early sowing

Trial

Flat soil, TS Flat soil, SD for TS

Ridges, TS Ridges, SD for TS

Kristianstad 2008 1061 0.20 1062
Vasterds 2008 637 0.19 690
Kristianstad 2009 798 0.22 777
Vasteras 2009 560 0.19 556

SD=standard deviation
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Statistical analysis was performed using the Mixed model procedure in SAS Version 9.3
(SAS Institute Inc. 2010).

Results and Discussion
There were no clear positive effects of using ridges when growing silage maize according
to the results (Table 3). The only significant positive effect seen was on DM yield and DM
content in Vasteras 2008, but because of the very low yield with problems both at sowing
and harvesting, this effect is not reliable. There was a large variation in this data. In
2009, there is a significant negative effect on the DM content at both sites, but this was
not affecting the DM yield. Data from the other treatments are not shown here. The
results show large differences between the two sites but sites were not compared
statistically (Table 3). Vasteras, which is in the northern area of where maize is grown in
Sweden, had much lower yields of DM and starch than Kristianstad. Vasterds had
problems with either too dry or too wet conditions. There is a risk if the soil is too dry
when making the ridge, as the germination in the ridge will be poor, but this was not
seen in these trials. In 2009, the normal sowing time was delayed when waiting for rain
(Table 1). The low vyield in Vasterds, especially 2008, was probably a combination of

unfavourable rainfall

conditions and

lower temperature. There was a very small

difference in the temperature sum between ridges and flat soil for the whole growing
period and no general pattern was seen (Table 2). The hypothesis was that the ridges
were heated up faster than flat soil and will have a higher soil temperature, which was
not confirmed by the results. It could be expected that ridges could have a larger
variation in temperature and this was only confirmed for Vasteras with a slightly higher
standard deviation for the hourly measured temperatures (Table 2).

Table 3. Yield and content of dry matter (DM) and starch with different soil treatments

Site Treatment DM, kg ha™ DM, % Starch, kg ha* Starch, %
Kristianstad 2008 Ridges 18 040 31.3 5 100 28.6
Flat soil 18 490 32.6 5 555 30.2
p-value 0.425 0.088 0.199 0.225
Vasteras 2008 Ridges 5 200 36.0 800 15.1
Flat soil 4 640 20.7 536 11.7
p-value 0.039 0.360 0.402 0.833
Kristianstad 2009 Ridges 19 060 38.6 4 264 22.5
Flat soil 19 120 40.3 4 285 22.5
p-value 0.818 0.016 0.957 0.995
Vasteras 2009 Ridges 10 040 20.1 738 7.3
Flat soil 10 750 21.8 1398 12.8
p-value 0.114 <0.001 <0.001 <0.001

Conclusions

There were no positive effects of using ridges when growing silage maize. A negative
effect on DM content was observed in the second experimental year.
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Introduction

BLGG performs analysis of feed value on more than 125.000 forage samples every year.
These forage samples contain almost 40.000 samples of maize silage originating mainly
from farmers in Holland (NL), Germany (D) and Denmark (DK). The samples are
analyzed for chemical composition, OM-digestibility and NDF digestibility, as well as for
rumen-degradability (W, U and kd for OM, NDF, CP and starch). The starch degradability
is determined as washable starch (W-starch) and by degradation rate (Kd_Starch). The
W-starch and degradation rate is determined by Near Infrared Reflectance spectroscopy
(NIR), based on in vivo studies of rumen starch degradation profiles (CVB 2003). In 2013
BLGG included the measurement of degradation profiles of grass- and maize silage by
NIR in all performed routine NIR-analyses. In this study we looked at the differences in
quality of maize silage from NL, D, and DK, while differences are to be expected due to
the differences in growing season.

Materials and Methods

The samples were taken and analysed by BLGG on farmer’'s request. Bunkers are
sampled from top down to the bottom. All samples are analysed in the year 2013 by NIR.
The reference methods for the NIR analyses are described in the lab-protocols of BLGG
(blgg.agroxpertus.nl). The results from these analyses are used to compare the
composition, digestibility and degradation profiles between the different regions. In total
24.668 commercial samples are included in this comparison. Statistical analyses are
performed with SPSS statistics by an ANOVA test.

Results and Discussion

The comparison of the mean values of the maize silages in table 1 shows clear
differences in dry matter (DM), starch, and in vitro digestibility of NDF and OM. The
Danish silages contain a lower DM and starch content, combined with a higher NDF
digestibility. Besides these differences there also tends to be a higher amount of
washable starch (W-starch) in the Danish samples. All differences in table 1 are
significant (p<0,05) due to the large number of samples. The DM in Danish silages is
probably lower due to the short growing season at higher latitudes (Struik, 1983),
resulting in crops harvested at an earlier maturity stage than in Germany or the
Netherlands.

Table 1 shows that Danish silages have a higher NDF digestibility. This also holds for
silages with comparable DM (300-325). It is therefore expected that besides maturity,
other factors are affecting the digestibility of the Danish maize silages as well. For
example, other types of hybrids that are generally grown at higher latitudes in Denmark
can affect characteristics such as NDF digestibility as well (Thomas, 2001; Mussadiq,
2012)

Danish silages contain a significantly higher percentage of W-starch. However, the date

of sampling is not included in this comparison and it is known that storage time affects
the W-starch as well (Bruinenberg, 2012).
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Table 1. Comparison of mean values of maize silage 2013

Parameter All silages Silages DM 300-325
Mean (g/kg DM) Mean (g/kg DM)
NL D DK NL D DK
DM (g/kg) 355 339 325 315 314 313
Ash 36 35 32 37 36 32
pH 3,9 3,9 3,9 3,9 3,9 3,9
Acetic Acid 12 14 14 13 15 14
Lactic Acid 47 48 51 49 50 52
NH3-N, % of total N 7 7 7 7 8 7
CP excl. NH-3 67 67 68 67 68 68
CP incl. NH-3 (total N) 72 72 79 72 73 77
Crude Fat 33 34 33 33 34 33
Sugars 14 13 14 14 13 14
Starch 364 343 330 344 330 324
Crude Fiber 175 181 183 183 186 185
NDF 365 378 385 379 387 387
ADF 201 207 208 210 213 210
ADL 16 16 15 16 17 15
in vitro D-OM % 76,6 76,3 77,5 76,3 76,0 77,6
in vitro D-NDF % 53,2 53,6 57,6 53,7 53,6 57,8
W-starch % 29 30 33 32 33 34
kd-starch (%/h) 10 11 10 11 11 10

Conclusion

Danish maize silages have a higher rumen digestibility compared to maize-silages from
German and Dutch farmers. This can be explained by differences in maturity due to
climatic factors and the use of different varieties.
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Introduction

Maize silage has been used for a relatively long time in Denmark and south Sweden. To
produce a feed with an even higher energy concentration than the maize silage, corn-
cob mix (CCM) or crimped maize can be used in areas with long enough growing
seasons. The CCM contains the cob and the husk and the crimped maize contains only
the kernels. The CCM is fairly common in Germany, the Netherlands and Spain and is
increasing as a feed in Denmark and, to some extent, in south Sweden. The CCM can be
fed to dairy cows, growing cattle and pigs and crimped maize is used as a feed to pigs in
Denmark (Ahlsten, 2013). As concerns have been raised from the advisory services
regarding the hygienic quality of CCM and crimped maize, this study was performed to
evaluate the hygienic quality of these feeds in relation to the quality of maize silage on
Danish and Swedish farms.

Methods

Seven farms in Denmark and four farms in Sweden were used in the study 2013. Three
Danish farms used crimped maize only, three used maize silage only and one Danish
farm used CCM, crimped maize and maize silage. Three Swedish farms used both CCM
and maize silage whereas one farm used CCM only. Salt-based additive, buffered
propionic acid (BPA) and homofermentative lactic acid bacteria combined with potassium
sorbate (LAB+PS) were used to CCM and crimped maize, except for one Swedish farm,
which used no additive to CCM (Table 1). Three of the seven maize silages were treated
with a salt-based additive or LAB+PS. Samples of CCM, crimped maize and maize silage
were analysed for dry matter (DM) content, neutral detergent fibre (NDF), crude protein
(CP), starch, fermentation characteristics (water soluble carbohydrates (WSC), pH,
ammonia nitrogen (NH3-N), organic acids, alcohols), counts of yeasts and moulds and
contents of the mycotoxins deoxynivalenol (DON) and zearalenone (ZEA) according to
conventional methods. One composited sample per feed was analysed.

Results and Discussion

The CCM, crimped maize and maize silage contained 57, 56 and 31% starch, 18, 18 and
39% NDF and 8.6, 8.6 and 8.2% CP of DM, respectively. The extent of fermentation was
larger in the maize silage with higher concentrations of lactic and acetic acid than in the
CCM and crimped maize as the maize silage had lower DM content than the other silages
(Table 1). No butyric acid was detected in the silages. Use of the salt resulted in a more
homolactic fermentation and lower yeast and mould counts in the CCM than was found in
the untreated sample. Likewise, maize silage treated with salt had lower yeast counts
than untreated maize silage. Similar fermentation characteristics and also low yeast level
were found in the BPA-treated crimped maize. Yeast counts were higher in the untreated
and in the LAB+PS treated maize silage and also somewhat elevated in the LAB+PS
treated CCM and crimped maize when compared to all other treatments. This may have
been caused by too low of an application rate of PS, as Auerbach and Nadeau (2013)
demonstrated that the magnitude of the effect of chemicals on yeast count and aerobic
stability is dose-dependent. The highest DON concentrations, which most likely originated
from growth of Fusarium species already in the field were detected in LAB+PS treated
CCM and crimped maize. The DON concentration of LAB+PS treated crimped maize was
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still lower than the recommendations according to EC (2006) for feed materials, including
cereals. Symptoms of DON toxicity in animals are decreased intake, vomiting, weight loss
and decreased immunity (Fink-Gremmels, 2008).

Table 1. The DM content, fermentation characteristics, yeast, mould and mycotoxins in
CCM, crimped maize and maize silage from Danish and Swedish farms. n = number of
samples

Crimped
CCM maize Maize silage

LAB+ LAB+ LAB+

None  Salt! PS2 BPA3 PS2 None Salt* PS?

n=1 n=3 n=1 n=3 n=1 n=4 n=1 n=2
DM, % 45.3 45.6 42.2 55.1 54.9 31.8 33.4 32.3
WSC, % DM 0.20 2.19 2.25 2.03 3.25 2.33 2.83 3.70
pH 4.22 4.06 3.88 4.05 3.85 3.82 3.77 3.70
Lactic acid, % DM 2.55 3.33 4.33 2.73 2.59 6.07 6.29 7.12
Acetic acid, % DM 1.65 1.32 1.44 0.39 0.28 256 2.23 224
NH3-N, % DM 0.14 0.12 0.19 0.10 0.08 0.12 0.14 0.15
Ethanol, % DM 0.29 0.12 0.47 0.19 0.07 0.77 0.17 1.00
Yeast, log cfu/g 2.70 1.00 3.20 1.00 3.40 4.43 1.00 4.35
Mould, log cfu/g 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
DON, pg/kg DM 260 257 960 215 1800 305 260 230
ZEA, pg/kg DM 350 204 120 104 190 61 5 15

1Safesil (sodium benzoate, potassium sorbate, sodium nitrite, Hanson & Mohring AB, Sweden); 2lactic acid
bacteria+salt (Lactobacillus plantarum MTD/1, potassium sorbate, Ecosyl Products Ltd., Great Britain), *KOFA
GRAIN -pH 5-(propionic acid, sodium benzoate, sodium propionate, ADDCON Europe GmbH), “KOFASIL STABIL
(sodium benzoate, potassium sorbate, ADDCON Europe GmbH).

Conclusions

The hygienic quality of CCM and maize silage seemed to be improved by the use of salt-
based additives. Similar fermentation characteristics were found in crimped maize
treated with buffered propionic acid. The use of a homofermentative inoculant in
combination with potassium sorbate did not seem to inhibit yeast growth, thereby
increasing the risks for making silages more susceptible to aerobic deterioration.
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