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Sino-German Symposium on Integrated
Management of Drosophila suzukii, Julius
Kiihn-Institut, Darmstadt/Dossenheim
26.06.-01.07. 2017

The Spotted Wing Drosophila (SWD), Drosophila suzukii (Dip-
tera: Drosophilidae), is a highly polyphagous pest due to ovipo-
sition in undamaged ripening and ripe fruits and subsequent
larval development, resulting in a fast decay of the fruits. This
insect is considered a minor pest in the Asian area of its origin.
However, since its arrival in North America and Europe, SWD
has become an invasive species and has inflicted huge financial
losses in stone and soft fruit production. While new control
measures are still being developed in the world, there is an
urgent need for the prompt development of sustainable control
tools. German and Chinese experts had already met in June
2015 at Beijing to discuss current research and future coopera-
tion on this topic during a workshop and a subsequent field
excursion to Yunnan Province. Both events had been organized
by the Department of International Cooperation of the Chinese
Ministery of Agriculture and the National Agro-Technical Exten-
sion and Service Center (NATESC) as well as the German-Sino
Agricultural Center (DCZ) as representative of the German
Ministry of Agriculture (Vogt et al. 2017: Journal fiir Kultur-
pflanzen 69, 16-24). As a follow-up of this activity, the Sympo-
sium took place from 26th of June until 1st of July 2017 at the
Julius Kithn-Institut (JKI), Federal Research Centre for Culti-
vated Plants at Darmstadt and Dossenheim, including a field
excursion to concerned German fruit growing regions. The

Fig.1.  Participants of the Sino-German Symposium
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Symposium was organized by Dr. Annette HErz and Dr. Heidrun
VoGt (both JKI) and Dr. Yifan ZHai (Shandong University),
Prof. Dr. Pu-yun YanNG (NATESC) and Dr. Feng ZHaNG (East Asia
Centre, CABI). A workshop with more than 30 contributions
was held during the first two and half days at JKI Darmstadt and
JKI Dossenheim. A part of the group attended a following
excursion to the LTZ Augustenberg (organized by Dr. Kirsten
KoppLER) and to the Ortenau fruit growing region, where parti-
cipants were welcomed and guided by Mr. Hans-Dieter BEUSCH-
LEIN, Landratsamt Ortenaukreis, Offenburg, and Mrs. Susanne
FrUH, Obstgromarkt Mittelbaden eG, Oberkirch. The excursi-
on included the visit of several fruit growing farms (blueberries,
raspberries, cherries). All participants of the Symposium (work-
shop and excursion) agreed on the considerable progress which
had been made regarding our knowledge on this particular pest
insect and also the achievements in practice which help fruit
growers to manage SWD until more sustainable pest manage-
ment systems or natural control will keep population densities
under damage thresholds. Nonetheless, further research is
urgently needed to clarify many unsolved questions on the basic
biology and ecology of SWD in both invaded and original
regions of world. Furthermore, innovative approaches, e.g.,
bait and kill/attract and kill, push-pull strategies, exclusion
netting, Sterile Insect Technique or selective breeding of resis-
tant crop cultivars, need to be explored further. The Symposium
has inspired the participants for new ideas on research and was
successful in building a scientific consortium from both coun-
tries covering a multi-discipline approach. Abstracts of the pre-
sentations during the workshop are presented below for further
information.
Annette HErz (JKI-Darmstadt);
Heidrun VocT (JKI-Dossenheim)
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New insights into the ecology of Drosophila suzukii
in Germany and its pest status

Heidrun Vocr, Felix Briem, Astrid EBen

Julius Kiihn-Institut (JKI), Federal Research Centre for Cultivated Plants,
Institute for Plant Protection in Fruit Crops and Viticulture, Dossenheim,
Germany.

heidrun.vogt@julius-kuehn.de

Since its invasion to Germany in 2011, D. sugukii, commonly
named Spotted Wing Drosophila (SWD), has become the most
dangerous pest in stone and soft fruit. It is causing enormous
economic losses. With the aim to develop sustainable control
techniques, profound knowledge on SWD biology is indispen-
sible. Main research areas at the JKI are: SWD phenology,
GIS-based risk analysis, overwintering, feeding ecology, suscep-
tibility of cherry varieties, impact of surrounding vegetation on
pest pressure in orchards, effects of extreme heat and dryness,
plant compounds, insecticides, bait mixes for traps, exclusion
netting. Concerning SWD phenology, all-season higher captu-
res occur in the landscape compared to orchards. Flies are
active at mild days in winter. Lowest activity/population den-
sity is observed from April to June, highest in November to
December. Our monitoring showed that in autumn and winter
flies are preferably found in the canopy of evergreen trees like
pines. In contrast, flies disappear with leaf fall in deciduous
trees. Adults overwinter as winter morphs. We examined flies
from our monitoring traps year round with regard to ovarian
development, wing length and coloration. Compared to sum-
mer morphs, winter morphs are darker, have up to 0.5 mm lon-
ger wings and females do not produce eggs. In our region win-
ter morphs occur from October to June, indicating their long
life span. Egg production in winter morphs starts mid-March to
April. Abiotic factors and food resources are most crucial for
winter survival and early hosts in spring influence population
built-up. We proved that mistletoe berries (Viscum album) are
first host fruits in spring. Cherries play a major role for popu-
lation built-up from May onward. Immigration into cherry
orchards takes place in March to April each year, long before
fruits are available. Oviposition starts in light red fruits and in-
festation increases quickly. SWD stays present in cherry
orchards at least until leaf fall. Other cultivated fruits in the
course of the year (raspberries, blackberries, blueberries,
plums, elderberries, etc.) are used as reproduction hosts until
late autumn. Temperatures above 30°C and low humidity have
shown to slow down population built-up significantly. We
demonstrated this by exposing flies to heat waves in a climate
chamber. As a technical approach for SWD control the JKI is
coordinating a demonstration project ,Exclusion netting for
managing Spotted Wing Drosophila in fruit crops®, which star-
ted in 2017.

Ecological status of Spotted Wing Drosophila
(SWD), Drosophila suzukii, in Shandong Province,
China

YiYu;, Huanhuan Gao"2, Hao CHeN', Qian Liv’, Qian-Yun Pu', Dongyun QIN',
Yifan Zxar

TInstitute of Plant Protection, Shandong Academy of Agricultural
Sciences, Jinan, China

2 Shandong Academy of Grape, Jinan, China

Drosophila suzukii (Diptera: Drosophilidae) is able to lay eggs
and feed on healthy ripening fruit. In this study, sugar-acetic
acid-ethanol solution and sticky traps with different colours

were optimized and selected to monitor the phenology of
D. sugukii. The results showed that flies had strong chemotaxis
to sugar-acetic acid-ethanol solution after adding yeast and
cherry fruits. Black sticky trap can attract more D. sugukii in the
field; however, in the experiment of phobophototaxis we found
that D. suzukii had stronger phobophototaxis to violet, blue and
green light than to the other colours. D. suzukii and other Dro-
sophila species were monitored in coastal (City of Weihai, Yan-
tai, Rizhao) and inland region (City of Taian, Laiwu) of Shan-
dong province. The number of flies in coastal region was higher
than that in inland region due to the warm and humid climate.
D. melanogaster and D. suzukii were the main Drosophila spe-
cies and occurred at 13th May and 23th May, respectively. The
number of D. sugukii was higher than D. melanogaster from
23th May to 1st June. In conclusion, the ecological niche of
D. sugukii was different from other Drosophila species. Green
and black can be the best selection for the colour of traps to
monitor D. sugukii combined with the laboratory and field trial.

Using Drosophila suzukii as a comparative model
for studying olfactory evolution.

lan Keesey
Max Planck Institute for Chemical Ecology, Department of
Neuroethology, Jena, Germany

It has been demonstrated that Drosophila suzukii is capable of
attacking ripening fruit, making it a unique species within a fly
family named for their attraction towards the fermentation pro-
ducts associated with rotten fruits, vinegar, and yeast. It also
has been hypothesized that D. suzukii is more attracted to the
volatiles associated with the earlier ripening stages of fruit
development, and in turn, that D. sugukii is less attracted to
fermented food resources, especially when compared with
D. melanogaster. Here, we demonstrate that D. sugzukii and its
close relative D. biarmipes are in fact more sensitive to volatiles
associated with the fruit-ripening process. Our data also
provide evidence for a similar evolutionary specialization to
that observed within Scaptomyza, a close relative to D. suzukii,
which possesses a serrated ovipositor and are leaf-miners.
Moreover, we have unpublished evidence that the compound
eye and visual activity of D. suzukii is far superior to that of
D. melanogaster, a visual adaptation that may again support
arrival at host fruit prior to ripening and the release of the full
odour bouquet.

The attractivity of bayberry fruit volatiles to the
vinegar fruit fly

Yan Liu, Wenxia Dong, Chun Xiao
College of Plant Protection, Yunnan Agricultural University, Kunming,
China E-Mail: x.chun@163.com

Chinese bayberry, Myrica rubra, is one of the most favourite
hosts to vinegar fruit fly, Drosophila suzukii, which causes seri-
ous damage to Chinese bayberry fruits. The objective of our
study was to identify new attractants for D. sugukii from Chine-
se bayberry volatiles. The bayberry fruit volatiles were collected
by headspace absorption and identified by GC-MS, and the elec-
tro-physiological responses of D. suzukii to bayberry fruit vola-
tiles were measured by coupled GC-EAD. The behavioural res-
ponses of the flies to bayberry fruits and their volatiles were tes-
ted in Y-tube olfactometer, and the attractivity of the synthetic
compounds mixture was also confirmed by field trapping expe-
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riment. The result showed that 46, 35 and 17 compounds were
identified from ripe, half-ripe and raw bayberry volatiles, res-
pectively. B-Caryophyllene was the dominant compound in
bayberry fruits at the different ripening stages, and most esters
were released from the bayberry fruits at the ripe stage. Five
volatile compounds, namely methyl 3-hexenoate, methyl
2-hexenoate, ethyl 2-hexenoate, a-ylangene, a-caryophyllene,
and an unknown chemical in the bayberry headspace samples,
elicited GC-EAD responses from the female flies. Four synthetic
compounds, namely 3-hexenoate, methyl 2-hexenoate, ethyl
2-hexenoate and a-caryophyllene and their mixtures could
attract the females. The mixture was attractive to both males
and females in a sandal wood orchard (Osyris wightiana, San-
talaceae). It suggested that the mixture of methyl 3-hexenoate,
methyl 2-hexenoate, ethyl hexenoate and a-caryophyllene is a
good candidate for attracting D. suzgukii.

The project was funded by DROPSA project , Strategies to
develop effective, innovative and practical approaches to pro-
tect major European fruit crops from pests and pathogens*.

New approaches to apply plant compounds in
control strategies: Screening for natural
compounds against Drosophila suzukii

Astrid Esen', Frank Sporer2, Michael Wink2, Heidrun Voat!

T Julius Kiihn - Institut, Federal Research Centre for Cultivated Plants,
Institute for Plant Protection in Fruit Crops and Viticulture, Dossenheim,
Germany

2 Institute of Pharmacy and Molecular Biotechnology IPMB, Heidelberg
University, Heidelberg, Germany; corresponding author: E-Mail:
astrid.eben@julius-kuehn.de

Drosophila suzukii (Diptera: Drosophilidae) invaded Germany
in 2011 and has become a major economic pest in soft and stone
fruits. It is highly polyphagous and oviposits in ripe, undama-
ged fruits. Larvae feed on the fruit pulp, infested fruits collapse
quickly, and leave no tolerance threshold for fruit infestation.
Since the currently practiced calendar-scheduled treatment
with insecticides is not a sustainable means of pest control,
alternative monitoring and management options are urgently
needed. Behaviour based strategies are often species-specific
and require attractive or repellent substances. In order to iden-
tify potentially applicable compounds, we tested eight synthetic
plant substances from different chemical classes and eight
essential oils for toxic, feeding stimulant or - repellent effects
on adult D. suzukii. Male and female flies with an age of 7-9 d
were used in the assays. Compounds were sprayed on bottom
and sides of test cups in 2%, 4%, 6%, 8%, and 10% emulsion in
lecithin/water. Ten insects were released into the cups after
complete evaporation of the spray cover. The lecithin/water
solution served as control. Mortality through contact with trea-
ted surfaces was evaluated after 1 h, 4 h, and 24 h. Six replica-
tions were conducted for each concentration and compound.
Capillary feeding assays were used to determine feeding stimu-
lation or inhibition compared to a control without the test com-
pound. Test insects were previously starved and kept with only
water for 20 h. Five females (7-9 d old) were used in each test
vial. Blue dye was added to the liquid diet to detect consump-
tion of the food mix by each of the test insects. Substances were
offered in 0.01%, 0.1%, and 1.0% solutions in the capillaries.
After 4 h the amount consumed was measured for each group
of flies. Ten replications were evaluated for each concentration
and compound. During the assays, cups and vials with capilla-
ries were maintained in a climate chamber. Purity of all subs-
tances was verified and composition of essential oils was analy-
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zed by GC/MS (Hewlett Packard 890 II/Finnigan Mat SSQ
7000). Several potentially toxic and behaviour modifying com-
pounds were identified. Farnesol and lemongrass oil had lowest
contact toxicity and were strongest feeding stimulants, whereas
cinnamon oil and eugenol showed highest contact toxicity and
strongest feeding repellency. These substances will be further
tested in behavioural assays. Their use as bait components in
attract &Kkill or as volatiles in push-pull strategies will be inves-
tigated.

Behavioral rhythms of Drosophila suzukii and
Drosophila melanogaster

Li ZHenG', Qingcai LiN', Yifan ZHAr', Frank G. Zarom?, Chenggang ZHous,
Yivu'

T Institute of Plant Protection, Shandong Academy of Agricultural
sciences, Jinan, China

2 Department of Entomology and Nematology, University of California,
Davis, USA

3 College of Plant Protection, Shandong Agricultural University, Taian,
China

Drosophila suzukii and Drosophila melanogaster feed on various
fruits, causing great economic losses. In order to find the opti-
mum time for controlling D. suzukii and D. melanogaster, the
daily rhythms of oviposition, egg hatch, pupation, adult eclo-
sion, copulation, and feeding of these two pests were studied.
We found the circadian rhythm of D. suzukii oviposition to have
a single pattern with a peak from 20:00-24:00, while the peak
oviposition of D.melanogaster was from 16:00-4:00 (the next
day). Neither D. suzukii nor D. melanogaster showed a daily pat-
tern of egg hatch. The single peak of egg hatch for D. suzukii
occurred 24-32 h after oviposition, while that for D. melanogas-
ter followed a bimodal pattern with the first peak of egg hatch
from 0-4 h after oviposition and the second from 32-36 h after
oviposition. Pupation in D. sugukii showed a single peak from
8:00-16:00, while in D. melanogaster pupation followed a
bimodal pattern, with peaks from 4:00-8:00 and 12:00-20:00.
Eclosion of D. suzukii adults followed a unimodal pattern and
generally took place from 0:00-8:00, while that of D. melano-
gaster also showed a single peak, generally from 0:00-12:00.
Meanwhile copulation of D. suzukii, which showed a bimodal
pattern, was concentrated from 0:00-12:00 and 20:00-24:00
(the next day), while copulation of D. melanogaster showed a
single peak, generally from 0:00-12:00. Both D. sugzukii and
D. melanogaster had a preference for feeding in light, and in a
24 h photoperiod the percentages of feeding insects were 80.8
and 81.1, respectively.

Effect of selected fungi from diet on the growth
and development of Drosophila suzukii (Diptera:
Drosophilidae)

Huanhuan Gao*2, Hao CHeN', Qian Liv', Qianyun Pu', Dongyun QIN', Yifan
ZHAI YiYU!

T Institute of Plant Protection, Shandong Academy of Agricultural
Sciences, Jinan, China

2 Shandong Academy of Grape, Jinan, China

Drosophila suzukii (Diptera: Drosophilidae) is one of the very
few Drosophila species which are able to lay eggs and feed on
healthy ripening fruit. Adults and larvae are all able to obtain
the nutrition in the decaying food, which will generate many
microorganisms. However, the relationship between D. suzukii
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and microorganism are poorly understood. In this study, 13 spe-
cies of fungi were identified in an artificial diet fed by D. suzukii.
8 and 7 species of fungi were identified in cherry and grape fed
by D. sugzukii. Short-term and continuously life table experi-
ments were conducted to determine the impact of three of these
fungus species including Geotrichum candidum, Talaromyces
minioluteus and Actinomucor elegans on the growth and
development of D. sugukii. Results revealed that, compared to
the control, G. candidum, T. minioluteus and A. elegans increa-
sed the mortality of D. suzukii adults in the short time, while
extended the developmental time of pupal D. sugzukii by
18.00%, 16.22% and 26.44%, respectively in the life table expe-
riment. T. minioluteus reduced the total longevity of D. suzukii
by 15.52%, while A. elegans enhanced the total longevity by
25.96%. G. candidum and A. elegans increased the fecundity by
more than two folds. T. minioluteus elongated the mean genera-
tion time (T) by 31.34%, whereas G. candidum shortened it by
15.26% but increased the net reproductive rate (RO) by
217.76%, intrinsic rate of increase (r) by 88.89% and finite rate
of increase (A) by 9.17%. It was concluded that G. candidum
and A. elegans significantly had a beneficial effect on the growth
and reproduction of D. sugukii, however, T. minioluteus had a
negative effect on D. sugukii. Our results could provide a new
integrated pest management strategy for D. sugukii which
would be discussed in this study.

Adult reproductive diapause in Drosophila suzukii
femaless

Yifan Zxar', Qingcai LIN', Jinping ZHANG?, Feng ZHANG?, Li ZHENG', Yi YU

T Institute of Plant Protection, Shandong Academy of Agricultural
sciences, Jinan 250100, China

2 MoA-CABI Joint Laboratory for Bio-Safety, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100193, China

Drosophila suzukii (Diptera: Drosophilidae) is an emerging pest
of soft fruits, but in this species diapause has not been thoroughly
explored. We examined the effects of different temperatures and
photoperiods on diapause induction and termination under labo-
ratory conditions. There was variation in ovarian development
and oviposition rate under different photoperiods at 10+1°C, and
the percentage of adults with immature ovaries was higher
during the short photoperiod (8L : 16D) than other photoperiods
at 10+1°C. Adults were most sensitive to photoperiod within
three days of eclosion. The optimal combination of photoperiod
and temperature for diapause termination was long photoperiod
(16L: 8D) at 25+1°C. The supercooling point was significantly
reduced in reproductive diapause females, and trehalase, pyru-
vate kinase, sorbitol dehydrogenase, hexokinase and phospho-
fructokinase enzyme activities were significantly reduced
(36.46%, 57.85%, 32.64%, 54.68% and 24.59%, respectively),
and glycogen and triglyceride were significantly increased
(42.17% and 120.36%). We conclude that D. suzukii is a typical
short-day diapause species within a certain photoperiod range.
This information might contribute to a more fundamental under-
standing of adult reproductive diapause for this important pest.

Developing a molecular approach to analyze the
diet of Drosophila suzukii

Felix Briem', Christiane ZeisLer?, Karin STAuDACHER?, Michael TrauGoTT?,
Heidrun Vocr'

' Julius Kiihn-Institut, Institute for Plant Protection in Fruit Crops and
Viticulture, Dossenheim, Germany

2 University of Innsbruck, Institute of Ecology, Innsbruck, Austria
E-Mail: Felix.Briem@julius-kuehn.de

Drosophila suzukii is overwintering as adult fly in a reproduc-
tive diapause, getting active at mild days in winter and spring.
It has a wide range of host plants, mainly identified by oviposi-
tion and developmental experiments in fruits. Unfortunately,
identifying the nutrition hosts by those methods is challenging,
especially in winter. Observations of feeding activity in the field
are problematic due to limited access (e.g. forest canopy, shrub-
beries). The correct identification of moving flies in the field
without a stereo microscope is difficult, too. A third problem is
that in laboratory feeding-trials insects often feed and/or ovipo-
sit on host plants which are not typically used in-field. Thus,
there is a big risk of overestimating the range of host plants used
by D. suzukii. We developed an approach to examine ingested
plant DNA in D. suzukii. Feeding experiments were established
where adult D. suzukii from a laboratory colony were fed with
raspberry (Rubus idaeus), allowing them to digest for up to
72 h. Applying PCR with species-specific primers, the DNA of
R. ideaus was detectable for up to 48 h post-feeding in whole
body extracts of D. suzukii. Further, a bleach experiment was
conducted to exclude the risk of false-positive detection due to
DNA sticking on the flies' body surface. Females fed with
R. idaeus were contaminated at their tibia or wing-tip with
mistletoe (Viscum album). Then half of the flies were washed
with a bleach-solution and all individuals were tested for DNA
of R. idaeus and V. album again using diagnostic PCR. While the
DNA of V. album was successfully removed from the fly's body
surface, the gut content was not negatively affected by decon-
tamination. In a next step field trapped individuals will be used
for next-generation sequencing for further analysis.

Potential geographical distribution of Drosophila
suzukii based on MaxEnt

Sun Honayul, Li ZHIHONG', Yang Puvun?, Wu Jiajia03, Xiao CHUN4, Li PING?,
Zhao ZHoNGHUAZ, Sun PeisHANL!, Zhao ZiHuall, Lijun Liv?

T College of Plant Protection, China Agricultural University, Beijing
100193, China

2 National Agro Technical Extension and Service Center, Beijing 100125,
China

3 Inspection and Quarantine Technology Center, Guangdong Entry Exit
Inspection and Quarantine Bureau, Guangzhou Guangdong 510623,
China

4 College of Plant Protection, Yunnan Agricultural University, Kunming
Yunnan 650201, China

Drosophila suzukii is an important fruit insect pest and its global
spread and damage has been paid more attention in recent
years. In order to prevent invasion of D. suzukii and protect fruit
production in China, we studied potential geographical distri-
butions of D. suzukii in the world and in China under current
and future climate conditions. MaxEnt combined with ArcGIS
was applied as technical mode which based on collecting global
geographical distributions information and screening main cli-
mate variables. Under current climate conditions, D. sugukii
presented a relative wide potential geographical distribution in
the world and 61.68% areas in China with suitability including
7.59% areas of high level, 27.81% areas of medium level and
2628% areas of low level. Under RCP26 and RCP85 climate
conditions in 2050, potential geographical distribution of
D. sugukii enlarged and northern borderline of suitable region
expanded northward in the world as well as in China. We sug-
gested related organizations in China to strengthen surveil-
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lance, integrated pest management and export quarantine mea-
sures of D. suzgukii systematically.

Landscape effects on Drosophila suzukii dispersal
and migration

Anto Raja Dominic', Felix Briem’, Christoph SINN', Doreen GAsrieL3, Burkhard
GoLLA', Heidrun Vogr?

1 Julius Kiihn-Institut (JKI), Institute for Strategies and Technology
Assessment, Kleinmachnow, Germany

2 JKI, Institute for Plant Protection in Fruits Crops and Viticulture,
Dossenheim, Germany

3 JKI, Institute for Crop and Soil Science, Braunschweig, Germany

The presence and spatial distribution of various landscape ele-
ments play an important role in pest occurrence and damages.
While high-resolution landscape data is widely available,
sampling data are often not gathered with landscape studies in
mind. In this presentation, we explore methods to analyze
trap-capture data of Drosphila suzukii from south-west Germa-
ny with the objective of mapping spatio-temporal risk for their
dispersal and migration based on landscape characteristics. We
also present DROSOMON, a centralised, harmonized web plat-
form for data gathering and easy access to trap-capture data
and related parameters. The traps monitored by Julius Kiihn-In-
stitut over three years were all concentrated in three clusters, 75
km being the maximum distance between the traps. The trap-
ping periods, baiting mixture and local environment vary bet-
ween the traps. We study the correlations between the capture
rates and landscape elements at local and landscape scales
using buffer widths ranging from 10 m to 5000 m. In particular,
we look into theorized hypothesis concerning D. suzukii captu-
res to forested area, edge densities, residential areas and water
bodies. The challenges in analyzing this dataset are the relati-
vely homogeneous landscape distribution and the fact that trap
captures probably do not reflect pest damage. With data from a
wider region at German or European-scale, we expect to mini-
mize the effects of these shortcomings.

Ecological adaptation of Drosophila suzukii in
northern China

Jin-Ping ZHANG', Feng ZHANG', Ren-Ya Liao', Xiao CHEN?, Marc KENis3
TMoA-CABI Joint Laboratory for Bio-safety, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100193, China

2 College of Plant Protection, Yunnan Agricultural University, Kunming,
650201 China

3 CABI, Rue des Grillons 1, CH-2800 Delemont, Switzerland

Drosophila suzukii was first collected in 1935 in China and
widely spread at least to 22 provinces. This pest was reported to
damage berry, blueberry and bayberry. In order to understand
the occurrence, distribution and damage of D. suzukii populati-
on in Beijing, we have carried out research on the ecology
adaptability of this pest. The development of D. suzukii Beijing
population was tested at different temperatures (15, 19, 23 and
25°C) in the lab. Population dynamics were monitored by
sugar-vinegar traps in orchard and forested semi-natural area
near the city at five different elevations (from 300 to 1100 m) in
Beijing from May 2014 to September 2015. Ovarian maturity
and diapause stage of female D. suzukii were assessed by dissec-
tion. The cold resistance of D. suzukii adults was studied by
measuring the supercooling point. The results showed that
D. suzukii completely developed in the range of 15-25°C by fee-
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ding on artificial diet and the best temperature was 23°C. Popu-
lation dynamics trends were similar among all monitoring sites
and the population peak was observed from mid-July to early
August. D. suzukii entered diapause stage from late September
to next May. The flies enter reproductive stage one month after
terminating diapause stage. The supercooling point of different
day-old females was not significantly different, but there was a
significant difference for different day-old males. The range of
supercooling points of female and male adults was -17.27°C to
-18.89°C and -17.59°C to —21.09°C respectively. These results
provide a theoretical basis for forecasting and control of this
pest.

SIMKEF - Development of a Desion Support System
for Drosophila suzukii

Benno KLEINHENZ!, Marion GrapL2, Uwe HARzER?, Kirsten KoppLEr3, Mandy
PUrreLD3, Paolo Racca’, Karl-Josef ScHirra2, Claudia Tesse!, Alicia WINKLER!,
Jeanette Junc’

T Central Institute for Decision Support Systems in Crop Protection
(ZEPP), Riidesheimer Strafie 60-68, 55545 Bad Kreuznach, Germany

? Agricultural Public Service Center Rheinpfalz, Breitenweg 71, 67435
Neustadt, Germany

3 Center for Agricultural Technology Augustenberg (LTZ), Nesslerstr. 25,
76227 Karlsruhe, Germany

Within the project SIMKEF, a decision support system (DSS)
which depicts the complex pathosystem host (fruit/grapevine)
- Drosophila suzukii will be developed. The DSS is expected to
predict the population dynamics of D. sugzukii as well as the
actual pest infestation risk for different berries, stone fruits and
grapes. For this reason, the interaction of the entire life cycle of
D. suzukii with the most important meteorological factors as
well as the influence of the different host fruits on the biology
and behavior is described or functionally determined. Labora-
tory tests, monitoring activities and already published data will
be combined within the DSS. SIMKEF is divided into three dif-
ferent modules. Regarding the habitat, the potential infestation
risk will be analysed in the first module. Orchards and vine-
yards nearby to forest or hedges could implicate a higher risik
for an early occurrence of D. suzukii as isolated ones. In addi-
tion, in this first module a second factor is the temperature gra-
dient during the winter period. Temperature has a significant
influence on the survival and overwintering rate of adult flies.
For the quantification of the initial population after winter
period, laboratory experiments and monitoring data are analy-
sed. As a result, the first module of the DSS identifies higher risk
areas/habitats for fruit infestation and estimates the potential
risik as an initial value in the DSS for the beginning of the sea-
son. In a second module of the DSS, phenological models
describe the availability of host fruits. These ontogenetic
models are based on the calculation of a daily growth rate of
host plants depending on the daylight period and temperature.
The summation of these growth rates will be correlated with
monitoring data of growth stages of the different host fruits. In
a third module depending on the current weather the popula-
tion dynamics of D. suzukii will be calculated per host plant and
over the fruit development period (from its beginning of attrac-
tive stage to its ripeness). Here, a multiplication factor per host
plant passage and thus a risk factor for the infestation of the fol-
lowing host plant can be determined during growing season.
The investigations on population dynamics as a function of tem-
perature and relative humidity are carried out in laboratory tri-
als. The provided output of SIMKEF should improve the timing
of monitoring of fruit infestation and pest control of D. sugukii.
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The results can be useful for both organic and conventional fruit
and grapevine production and will be available at www.isip.de.
This work is financially supported by the German Federal
Ministry of Food and Agriculture (BMEL) through the Federal Of-
fice for Agriculture and Food (BLE), grant number 2815HS013.

The occurrence and management of Drosophila
suzukii in Hubei Province, China

Yong-Cheng Dond', Nan Jiang', Chang-Dong CHEN?, Ping Li3, Pu-Yun YANG3,
Chang-Ying Niv'

"Hubei Insect Resources Utilization and Sustainable Pest Management
Key Laboratory, College of Plant Science and Technology, Huazhong
Agricultural University, Wuhan, 430070, China

2 Shiyan Station of Plant Protection and Quarantine, Shiyan, 442000,
China

3 Pest Control Division, National Agricultural Technology Extension and
Service Center, Ministry of Agriculture, Beijing, 100125, China E-Mail:
niuchangying88@163.com (CYN)

Spotted wing drosophila (Drosophila suzukii Matsumura) is an
economically important pest damaging to soft skinned berries
and stone fruits over the world. In the past years, the population
remained relatively low in the main production areas of cher-
ries in Hubei province, China. However there were still several
cases of outbreak reported, yet the main cause is still elusive.
We monitored the population dynamics using sugar/vinegar
liquid traps in cherry orchards and analyzed the relationship of
population dynamics with climatic factors. The population
dynamics showed very similar tendency between early and
middle varieties which have approximately two weeks delay of
fruit maturation without exhibiting an obvious correlation with
the fruit maturation. The overall dynamics showed two peaks
throughout the experimental season, which coincided with the
phenology of cherry and neighbouring strawberry, suggesting a
potential shift across host plants. The correlation analysis indi-
cated that temperature is the main factor positively affecting
the mean number of captured flies whilst precipitation strongly
negatively influenced them. The results suggest that the
D. suzukii population fluctuation was significantly associated
with host phenology and climate. Over past years, demonstra-
tion blocks were established nationwide under the support of
the National Agro-Tech Extension and Service Centre. The vari-
ous control strategies were integrated to fight against D. suzukii
including (a) attracting and killing strategies — sugar/vinegar li-
quid together with sticky traps with different shapes and colors,
(b) cultural control - habitats/orchards sanitation, deep plo-
wing or rotary tillage, (c) recommended chemical spray in the
case of outbreaks. In addition, strategic research such as gene
mining and candidate selection targeting reproductive proces-
ses to facilitate SIT were carried out in the laboratory to support
the pest control. Those inputs aim to provide the theoretical
basis and develop effective and sustainable suppression appro-
aches against D. suzukii in the long run.

Assessment of mortality factors for Drosophila
suzukii in Switzerland

Tim Have, Pierre Girop, Marc Kenis, Tessa RAMBURN, Leslie MANN, Gaélle
BEeureux, Oceane LIEHRMANN
CABI Switzerland, Rue des Grillons 1, 2800 Delémont, Switzerland

A life table study for Drosophila suzukii was conducted under
semi-natural condition at a forest site in Delémont, Switzer-

land. The aim of the study was to examine mortality factors of
all developmental stages, such as natural mortality, predation
and parasitism. Fruits infested with eggs, L1/L2, and L3 were
exposed over a short period of time using potted blueberry
plants (Vaccinium corymbosum). Groups of pupae were exposed
on the ground underneath the bushes. These were then collec-
ted for examination and rearing in the laboratory, to quantify
mortality factors in the different developmental stages. For
each exposure period, controls consisted of non-attacked fruits
and fruits attacked by D. suzukii kept in screened cages. To esti-
mate the generational mortality of D. suzukii in Switzerland,
life tables were constructed using the data from the exposure
experiments and following the methods described by Bellows et
al. (1992). For the egg and L1/L2 stages, mortality was not
much different if they were caged or not (respectively 36.05%
and 31.25% for the egg stage and 60.64% and 62.43% for the
L1 stage). For the L3's, exposed larvae were more attacked
(76.12%) than the caged ones (63.75%). The same tendency
was observed for pupae in the soil (25.63% for the non-caged
and 18.67% for the caged ones). Based on these mortality rates,
the total generational mortality was 95.57%, which provided a
realistic RO of 4.7. This mortality cannot be explained by para-
sitoids because none of them emerged from the larvae and
pupae exposed. Mortality was only caused by two parameters
here: predation or abiotic mortality. Mortality in the larval and
pupal stage could be increased by introducing classical biologi-
cal control agents from Asia, such as larval parasitoids in the
genus Ganaspis, or using native pupal parasitoids (e.g. Trichop-
ria drosophilae) for inundative biological control. To drop the
population growth below 1 (= declining populations), 30% lar-
val parasitism would be necessary (RO = 0.92), whereas increas-
ing pupal parasitism to 30% would had a much lower effect on
the fly populations (RO = 2.8).

Natural Enemies of Drosophila suzukii in Yunnan
Province

Wu Hao, Fang Yuan, Chun Xiao, Chen GuoHua
College of Plant Protection, Yunnan Agricultural University, Kunming
650201, PRC E-Mail: x.chun@163.com; chenghkm@126.com

Drosophila suzukii is one of the most important pests of many
fruit crops. It has a wide variety of natural host plants. Cur-
rent control measures for D. suzukii depend on pesticides to
great extent. Biological control using parasitoids plays an
important role in population regulation of D. suzukii. The objec-
tive of our study was investigating the parasitic natural enemy
species of D. sugukii and studying their biological characteri-
stics in Yunnan Province. More than 45 plant species were col-
lected from 23 sampling sites in Yunnan province, among them
there were 15 host plant species of D. suzukii. There were four
parasitic wasp species in Yunnan province, namely Ganaspis
brasiliensis, Leptopilina japonica, Trichopria drosophilae, and
Pachycrepoideus vindemmiae, which emerged from five host
plants. The species, populations and parasitism rates by the pa-
rasitic wasps varied with different sites and host plant species as
well as with the same plant species at different sites. The
highest rate of natural parasitism was 38.5 % in a Myrica rubra
ochard. G. brasiliensis occurred in four generations in a year, the
female population was higher than male (sex ratio 9:8= 2:1).
This parasitoid parasitized 2nd larval instar of D. sugukii. Its
average lifetime was about 49 days and the duration from egg
to adult emergence was about 29 days. The peak period of ovi-
position was from the 7th to the 22nd day after emergence of
females.
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The project was fund by DROPSA project ,Strategies to
develop effective, innovative and practical approaches to
protect major European fruit crops from pests and patho-
gens“.

Prospects for biocontrol of Drosophila suzukii by
invertebrates in Germany

Camilla EnGLerT, Eva-Maria DumatH, Annette Herz
Julius Kiihn-Institut, Institute for Biological Control, Heinrichstrafie 243,
64287 Darmstadt, Germany

Ongoing research aims to identify native parasitoids of Dro-
sophilidae in Germany and tries to assess their ability for na-
tural control as well as their suitability for being used as bio-
logical control agents in pest management of Drosophila suzu-
kii. Due to the lack of adapted and specific native antagonists
of D. suzukii, collection of parasitoids attacking native Droso-
phila species took place in different regions in Germany du-
ring 2015 and 2016. Over several months naturally infested
fruit were collected from plants and soil. We captured seven
different Drosophila parasitoid species. First experiments il-
lustrated that the pupal parasitoids Trichopria drosophilae,
Spalangia erythromera and Pachycrepoideus vindemmiae suc-
cessfully parasitize D. suzukii. The two larval parasitoids Lepto-
pilina heterotoma and Asobara rufescens were not successful in
parasitizing the new host species. Lifetime fecundity, progeny
production and sex ratio of the progeny during the life period
of female parasitoids were investigated in two German popu-
lations of T. drosophilae. Females and males of both strains
lived on average more than 30 days. The number of eggs pro-
duced over the whole lifespan was higher in the Central Ger-
man population (85.5 + 2.7 eggs/female) than in the South
German population (80.7 + 3.4 eggs/female). Compared to this
the female offspring was slightly superior in South German
population (61%) than in Central German population (46%).
Progeny development usually lasted about three weeks in both
strains.

Evaluation of the potential biological control of
Drosophila suzukii with Asian parasitoids

Pierre Girop"2, Tim HAYe"2, Marc Kenis»2, Jin-Ping ZHANG', Feng ZHANG'
TMoA-CABI Joint Laboratory for Bio-safety, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100193, China

2 CABI, CH-2800 Delémont, Switzerland E-Mail: f.zhang@cabi.org

Native to Asia, the Spotted Wing Drosophila, Drosophila suzukii
(Diptera: Drosophilidae) has successfully invaded the Americas
and Europe since the late 2000s, followed by rapid range expan-
sion and increased damage records within these continents.
Despite a few indigenous larval and pupal parasitoids being
recorded and attacking D. suzukii in Europe, the control effects
of these European parasitoids are rather limited due to lower
parasitism rates and/or impossible to complete development
within the host body of D. suzukii. Classical biological control is
strongly considered as a sustainable approach to control
D. sugukii in invaded regions by introducing natural enemies
from its native region. In the the framework of the EU-funded
project DROPSA, we conducted extensive surveys in varied
habitats, locations and time of the season in 2015 and 2016 in
China and Japan, where D. suzukii causes little damage and
very little is known on its natural enemy complex. Three Asian
larval parasitoids were recovered from field surveys, e.g. Lepto-
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pilina japonica, Ganaspis brasiliensis and Asobara japonica. Effi-
ciency of Asian larval parasitoids was studied in the quarantine
laboratory to understand whether the parastioids are able to
forage and parasitize D. suzukii reared with artificial diet or
fresh blueberry. Single mated female parasitoid was used and
allowed to forage for 48 h with 10-30 24 h old fly larvae in a
tube. Then the number of emerging flies and parasitoids were
counted and the dead host larvae were dissected to record
encapsulation events. Three Asian parasitoids can attack and
successfully develop in D. sugukii larvae in both rearing
substrates, while as a control the European Leptopilina hetero-
toma eggs were all encapsulated by D. sugukii. Moreover,
G. brasiliensis strains showed a strong preference for the host
larvae in blueberries in comparison with the diet, indicating a
high degree of behaviour response of the parasitoid to fruit
cues. No-choice host specific tests of three Asian parastioids
were also conducted with D. suzukii and another four non-tar-
get Drosophila species in Europe. Our preliminary results
showed that G. brasiliensis Japan strain was more host specific
than other two Asian parasitoids. Further research is still requi-
red to fully understand the efficiency and host specificity of the
selected Asian larval parasitoid.

Pathogens to control Drosophila suzukii

Sarah BiGanski, Johannes A. JeHLE, Regina G. KLEESPIES
Julius Kiihn-Institut, Federal Research Centre for Cultivated Plants,
Heinrichstrafie 243, 64287 Darmstadt, Germany

Drosophila suzukii MATSUMURA (Spotted Wing Drosophila,
SWD) is an invasive pest that causes enormous damage to
soft ripening fruits. It appeared first in Germany in 2011.
During the last years, investigations on potential natural
enemies and microbial antagonists have been intensified.
The widely used biocontrol agent Bacillus thuringiensis isra-
elensis (B.t.i.) and the plant extract Azadirachtin from the
Neem oil tree have been tested in the laboratory. Whilst B.t.i.
did not show any significant efficacy against SWD, Azadirach-
tin increased mortality rates up to 100%, but only when
applying a concentration ten-times higher than recommended
for other pest insects, whereas recommended concentrations
could only achieve up to 20% mortality. Furthermore, SWD
samples from affected countries are continuously screened for
microbial and viral pathogens. Recently, microsporidia have
been detected. These are obligate intracellular parasites infec-
ting many organisms up to vertebrates. Microsporidia often
cause chronic diseases with low mortality rates, mostly decrea-
sed fertility and fecundity, retarded developmental time and
reduced fitness of host individuals. For biological control,
these characteristics can be advantageous if a pest insect has
rapid reproduction time and large offspring numbers or when
control of the pest is complicated by its preference of hardly
accessible habitats. In our screening, a microsporidium was
detected in SWD samples obtained from USA. Its introduction
to our German breeding line of SWD and its re-isolation was
possible. Its characterization was initiated with molecular mar-
kers based on SSU rDNA that were amplified by PCR using uni-
versal primer pairs. Sanger sequencing of the PCR fragments
suggested that the isolated microsporidium belongs to the
genus Tubulinosema (Tubulinosematidae). For further species
characterization, morphological examinations on tissue tro-
pism and life cycle are conducted by light and electron micros-
copy. Infection experiments to evaluate median lethal concent-
ration (LC50) as well as possible impacts on developmental
times are ongoing.
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The invasive Drosophila suzukii and native
parasitoids in Central Europe

Jana CoLLatz, Valery KnotL, Thomas ELLENBROEK, J6rg RoMEls
Agroscope, Biosafety group, Reckenholzstrasse 191, 8046 Zurich,
Switzerland

E-Mail: jana.collatz@agroscope.admin.ch

Introduced into Europe in 2008, the invasive vinegar fly Droso-
phila suzukii has caused large economic damage in stone fruit,
berry and vine cultivation during recent years. Control of this
pest remains challenging due to its high mobility, the large
number of crop and non-crop hosts, and its development inside
fruits shortly before harvest.

To investigate the potential role of hymenopteran parasi-
toids for D. sugukii control, we conducted a field survey in va-
rious regions of Switzerland. Using D. melanogaster sentinel
hosts we collected a total of eight hymenopteran parasitoid
species. Capture of particular species varied among regions,
time of the growing season, and habitat type. Laboratory
no-choice assays with the field-collected species demonstra-
ted that the larval parasitoids Leptopilina boulardi and Lepto-
pilina heterotoma (Figitidae) were able to parasitize and kill
D. suzukii, but did not develop with this host. In contrast, the
pupal parasitoids Pachycrepoideus vindemmiae, Vrestovia
fidenas, Spalangia erythromera (all: Pteromalidae) and Tricho-
pria drosophilae (Diapriidae) could all successfully utilize
D. suzukii for reproduction. Thereby P. vindemmiae and
T. drosophilae produced most offspring. Thus, native parasi-
toids could contribute to the control of D. suzukii and informa-
tion on their phenology and habitat preference is particularly
important in this context.

Current status of the Drosophila suzukii
management in Trentino (Italy), research
achievements and perspectives for sustainable
control

Claudio loriatti', Gianfranco Anrora23, Alberto Grassi', Davide PRoFAIZER!,
Marco Valerio Rossi STacconi’

"Technology Transfer Centre, Fondazione Edmund Mach, Via Edmund
Mach 1, 38010 San Michele all'Adige (TN), Italy.

2 Research and Innovation Centre, Fondazione Edmund Mach, Via
Edmund Mach 1, 38010 San Michele all'Adige (TN), Italy

3 Center Agriculture Food Environment, University of Trento, Via Edmund
Mach 1, 38010 San Michele all'Adige (TN), Italy

In September 2009 in Trentino, for the first time in Europe eco-
nomically important damage by Drosophila suzukii on soft fruits
was reported. The consequent increasing use of insecticides,
augmented the pesticide residues on the harvested fruits and
jeopardised the results obtained with IPM on soft fruits. De-
velopment of alternative control methods appeared urgent to
ensure an economic future for the concerned fruit industry and
researchers and technicians of Fondazione Edmund Mach res-
ponded rapidly to this new threat. We considered that possible
solutions would only arise from a coordinated and international
network of diverse expertise, from molecular biology and neu-
rophysiology to pest management techniques, aiming at under-
standing the fundamental aspects of the ecology of this pest.
Accordingly, we have determined the genome sequence of Itali-
an D. suzukii in order to assist both basic and applied research

and to provide information about genes involved in processes
such as intra- and inter-specific communication and overwinte-
ring. The mechanisms of fruit recognition and selection media-
ted by the olfactory and/or gustatory systems are being investi-
gated. The population dynamics and seasonal migrations in dif-
ferent agroecosystems have been followed taking into conside-
ration the population bottleneck after the winter reproductive
diapause. Development, comparison and selection of the most
reliable attractants have been performed to provide the growers
with effective tools to track fly activity over time and properly
time control measures. Mass trapping, physical crop protection
by using anti-insect nets as well as botanicals and synthetic in-
secticides are under experimental evaluation in order to set up
sustainable control strategies for the local soft fruit industry.
Because of the legal preclusion from developing classical bio-
control, several indigenous parasitoids of larvae and pupae are
under investigation as possible biocontrol agents in the frame-
work of augmentative biocontrol. Pros and cons of the present
control strategies will be discussed as well as the future direc-
tions of research on pest management of D. sugukii.

Integrated Pest Management strategy for fruit flies
in China - a successful case of area-wide Integrated
Pest Management Programme for controlling
Bactrocera minax

Puyun Yang, Ping Li, Yang ZHou, Binyuan Ren, Xiaoming Zxu
National Agro-technical Extension and Service Center, Ministry of
Agriculture, Beijing 100125, China

The conventional Integrated Pest Management (IPM) Strategy
for Fruit Flies in China is resorted to the implementations of key
technologies such as sterile insect technique (SIT), fruit bag-
ging, insect pheromone trapping and spraying chemical insecti-
cides etc., but each key technology of the conventional IPM stra-
tegy used in China has constraints which are especially difficult
to overcome in small holder fruits farming systems. From the
year 2007 to 2009, there was a sharp decline in citrus produc-
tion in China due to the infestation and outbreaks of Bactrocera
minax (Diptera: Tephritidae). In the year 2010, a national area-
wide IPM programme was launched for controlling B. minax
across major citrus regions in China. The specially designed
fruit fly protein bait (FFPB) products based on biological beha-
viour of tephritid fruit flies was developed and used by mass
baiting in accordance to accurate determined time of applica-
tions under field pest monitoring. Field demonstrations indica-
ted the citrus fruit damage rates were drastically reduced from
over 10% to less than 1% before and after the implementation
of the Area-Wide IPM strategy. Our innovative Area-Wide IPM
strategy for the fruit fly involved systematic planning, technical
support, proper farmer training, organization, and involvement
of all of the key stakeholders in the citrus production including
citrus farmers, farmer associations and local governments.
From 2010 to 2014, over 370 IPM demonstration plots were
established, while over 160 IPM farmer field school (IPM-FFS)
had been held with 5,120 farmers graduated from the IPM-FFSs
in the programme. Farmer cooperatives or specialized associa-
tions were organized to ensure collective and coordinated
actions of small holder farmers in the programme areas by con-
tracting. 2,300 contracts were signed and enforced covering
616,200 acres of citrus orchards between the farmers and the
farmer pest control cooperatives in the programme period.
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Control strategies for Drosophila suzukii
management in fruit crops in Germany

Kirsten KoppLEr

Center for Agricultural Technology (LTZ) Augustenberg, Karlsruhe,
Germany

E-Mail: Kirsten.koeppler@Itz.bwl.de

The Spotted Wing Drosophila (SWD) with its highly broad host
spectrum is one of the most serious pests in Germany in fruit
crops since its first record in 2011. The most susceptible crops
are all stone fruits particularly cherries and almost all berry
crops particularly raspberries and blackberries. Infestation
levels can reach up to 100 % without any regulation or control
measures. Even if control measures were applied, losses can
reach an economical level, where harvest must be ceased.
Depending on population development and climate, infestation
pressure varies between different periods during one season or
between different years. For most threatened crops in Southern
Germany potential control periods of SWD are from May
(strawberries and cherries) until October (raspberries, black-
berries). Hence, growers cultivating different crops have to face
a huge challenge in plant protection. For short term control, dif-
ferent insecticides are registered. In stone fruits, only annual
authorizations for emergency uses are allowed (article 53
EU-regulation 1107/2009). In 2017, spinosad (SpinTor) and
lambda-cyhalothrine (Karate Zeon) could be used in all stone
fruits. In sweet and sour cherries as well as plums cyantranil-
iprole (DuPont Exirel) could be applied additionally. In all ber-
ries, spinosad is registered according to a regular authorization
against SWD. Furthermore, the application of Karate Zeon is
possible in raspberries, blackberries, currants and blueberries.
DuPont Exirel can be used only in currants and blueberries
according to an article 53-authorization. Pros and cons of che-
mical control have to be taken into account. This includes
varying efficacies against certain SWD stages, different maxi-
mum residue levels and following pre-harvest periods. Additio-
nally rain fastness as well as side effects on honey bees or pre-
datory mites vary between the different insecticides. Therefore,
other measures are necessary to decrease the population and
infestation pressure of SWD in fruit crops. The general recom-
mendations to growers focus on preventive measures as well as
cultivating techniques such as netting, regular monitoring of
SWD, consequent pruning, regular mulching, short harvesting
intervals, complete harvest, consequent sanitation measures
and quick refrigerating and processing of fruits. All these cont-
rol and preventive measures increase cost for fruit production
which can be a risk for the economic feasibility of farms. This
requires an economically as well as environmentally sustain-
able control strategy against this serious invasive pest.

Field demonstration of control techniques of
Drosophila suzukii in China

Ping L1, Chun Xiao0?, Chao ZHao?, Puyun YANG'

" National Agro-technical Extension and Service Center, Ministry of
Agriculture, Beijing 100125, China

2 Yunnan Agricultural University, Kunming 650201, China

From year 2015 to 2017, four pilot sites (two for cherry and two
for bayberry) were selected as demonstration areas for cont-
rolling Drosophila suzukii. The techniques demonstrated were
monitoring of D. suzukii in orchards including seasonal fluctu-
ation and peak periods, techniques of attract-and-kill adult flies
and removal of dropped fruits. In addition, two field experi-
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ments were conducted with the aim to test the efficiency of dif-
ferent wine lures trap, different colour trap and chemical cont-
rol on population of D. sugukii in orchards. The following con-
clusions can be given based on the field demonstrations: (1)
Using the sugar and vinegar liquid is effective for the control of
D. sugukii. Farmers can use simple traps for monitoring, predic-
ting, controlling and trapping fruit flies. (2) The rotted fruit can
attract the vinegar flies, so it can be added to the sweet and sour
wine solution to increase the control effect. (3) The tests with
colour traps for D. suzukii in red bayberry orchard show that
blue and yellow are more effective than green and red, but this
result needs further verification. (4) Attraction by different
wine lures for D. sugzukii in red bayberry orchard show that
there was no significant difference between the different ratios
of white wine and vinegar. (5) The larvae can pupate in the fruit
and soil, so the removal of dropped fruits on the ground can
effectively reduce the number of fruit flies in the orchard. (6) It
is suggested to suppress the population of D. suzukii around the
orchards. (7) The field test with the chemical compound of
ethyl polybacteria show that chemicals can reduce the popula-
tions of D. suzukii in the orchard, but in general chemical sprays
should not be used except really necessary. (8) Spray treat-
ments of chemical pesticides can be applied at the population
peak of the flies or after harvest, and it is necessary to improve
spray methods in order to lower environmental pollution, inclu-
ding tminimize spray amounts and frequency so as to protect
natural enemies.

Evaluation of soft fruit genetic resources for
resistance to the Spotted Wing Drosophila
(Drosophila suzukig

Johanna PiNGGera, Thomas WGHNER, Magda-Viola HANKE
Julius Kiihn-Institute, Institute for Breeding Research on Fruit Crops,
Pillnitzer Platz 3a, 01326 Dresden, Germany

The Spotted Wing Drosophila (SWD) is an invasive insect which
infests in particular thin-skinned berries as strawberries, rasp-
berries, blackberries, blueberries, gooseberries and currants.
Females of Drosophila suzukii attack fresh, ripe fruit by using
their saw-like ovipositor to lay eggs under the fruits skin. The
infestation occurs shortly before the harvest and the subsequent
larval development makes the fruit unusable for marketing. A
sustainable control of SWD can be only assured by the cultiva-
tion of resistant or at least less susceptible soft fruit cultivars.
The aim of the project is the detection of genotypic differences
in the susceptibility against the SWD in genetic resources of
raspberry and strawberry. Resistant or less susceptible cultivars
can then be used for breeding or recommended to growers in
infested areas. In total, 19 summer-fruiting and 9 autumn-frui-
ting raspberry cultivars were evaluated for susceptibility
against SWD in laboratory experiments with ten replicates per
cultivar. For the infestation assay, 10 D. suzukii females and
5 males of an age between 4-6 days were released into a 125 ml
plastic beaker with an aerated lid containing three fruits. The
incubation temperature was 23°C with a relative humidity of
65% and a light:dark regime of 16:8 h. After 24 h flies were
removed and larvae were counted 5 days after infestation.
There were significant different infestation rates between the
cultivars evaluated. The summer-fruiting cultivars 'Cascade
Delight' and 'Reflamba' showed the highest infestation rates
with an average of 4.8 larvae per fruit and female. The lowest
infestation rate were determined for the cultivars 'Dorman Red'
and 'Glen Ample' with an average of 1.2 and 1.8 larvae per fruit
and female, respectively. The autumn-fruiting cultivars 'Polana’
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and 'Polka' showed an infestation rate of 2.9 larvae per fruit and
female. Here, the infestation rate was significantly higher com-
pared to the cultivars 'Autumn Best' and 'Aroma Queen'. How-
ever, these results were received from annual data and further
research is needed. The evaluation of existing genetic resources
is the first step of the identification of possible donors for
further breeding purposes.

Natural compounds and their effect against
Drosophila suzukii

Annette ReiNEKE, Melanie DAHLMANN
Hochschule Geisenheim University, Department of Crop Protection,
Von-Lade-Str. 1, 65366 Geisenheim, Germany

The recent worldwide spread as well as the polyphagous nature
of the Spotted Wing Drosophila Drosophila suzukii Matsumura
(Diptera: Drosophilidae) calls for efficient and selective control
strategies. The use of insecticides is one option for management
of this invasive pest insect. However, problems associated with
the application of insecticides on ripening fruits include the
consideration of preharvest intervals and pesticide residue
levels as well as an exposure of nontarget organisms present on
fruits. Biopesticides based on natural plant extracts offer an
alternative to synthetic insecticides. Here, we report on labora-
tory bioassays using three different types of substrates allowing
a thorough screening of four biopesticides (NeemAzal-T/S: a.i.
azadirachtin; SpinTor: a.i. spinosad; Spruzit: a.i. pyrethrine;
Piretro Verde: a.i. pyrethrine) and one synthetic insecticide
(Mospilan, a.i. acetamiprid) for their effects against D. suzukii
eggs, larvae and adults. An application of all products except for
NeemAzal-T/S on water-apple juice agar before oviposition sig-
nificantly reduced the number of eggs laid since adults died
within the first 24 h after contact with the treated medium. A
similar effect was visible if grape berries were treated with the
products SpinTor and Mospilan. NeemAzal-T/S significantly
reduced the number of larvae hatching out of eggs. Treatment
of apple-nutrition medium after oviposition significantly
reduced the number of individuals reaching the adult stage for
all insecticides except for Spruzit. Moreover, the use of biopesti-
cides in an attract-and-kill strategy is currently assessed in dif-
ferent set-ups. One option is an application of the biopesticide
as small droplets onto leaves with the aim of adult feeding and
an accordingly lower female fertility. A second option are traps
containing a substrate for egg deposition, the biopesticide and
an attractant. First results show that trap design matters and
point to various avenues for the design of attract-and-kill stra-
tegies.

Sterile Insect Technique for Drosophila suzukii

Marc F. SCHETELIG, Jonas ScHWIRZ, Ying YaN, Predrag Kaajpzic, Sabine Otro
Justus-Liebig-University Gief3en, Institute for Insect Biotechnology,
Giefien, Germany

Fraunhofer IME, Giefien, Germany

The Spotted Wing Drosophila or cherry vinegar fly (Drosophila
suzukii) is native to Asia but has invaded other continents since
2008 and has spread throughout Europe. The females have a
serrated ovipositor allowing them to penetrate the skins of
intact ripening fruits to deposit their eggs, and the developing
larvae rapidly destroy the fruits close to harvest. D. suzukii has

a rapid life cycle and the larvae develop well beneath the fruit
surface. This means that the use of pesticides is problematic and
often not effective, first due to their restricted use close to har-
vest to protect consumers, and second because the larvae are
deep enough inside the fruit to avoid contact. There are cur-
rently no cost-effective and environmentally sustainable pest
control methods for this species available, resulting in extensive
damage to fruit crops. The potential of new technologies as a
basis for the urgently needed specific and long-term control of
this species should be considered. In this respect, molecular
technologies for eco-friendly control of agricultural pests have
been developed for other species already and can be transferred
to D. sugukii. Different technologies, from the development of
transgenic conditional lethal systems to new genome editing
methods like CRISPR/Cas, are compared and benefits and risks
discussed.

Low temperature survival of German populations
of D. suzukii in relation to food availability and
Wolbachia infection

Wolfgang JarauscH', M. RUNNE', Barbara JarauscH?
TRLP AgroScience, Neustadt/W.
2 Julius Kiihn-Institut Siebeldingen

Drosophila suzukii was first recorded in Southern Germany in
2011, including the viticultural area of Palatinate in the
Southwest of Germany. Since 2012, regular monitoring is
carried out at Neustadt/W., located within this region. Over-
wintering was studied at a hot-spot site in the following winters
of 2013/2014, 2014/2015, 2015/2016 and 2016/2017. The
results showed that overwintering does not take place in human
shelters or in the ground. Active flies are readily captured when
temperatures rise above 8°C during day and it is assumed that
they hide on conifer trees. This way, they were able to survive
conditions of -10°C and up to 11 ice days within a winter
period. Males and females overwinter equally well. Therefore,
we addressed the questions in laboratory trials whether Ger-
man populations adapted to colder climates and whether sex or
food supply have a major impact. For this we worked with two
different populations: one old "laboratory" line (KEF4W) estab-
lished in 2013 and one recent line (KEF8) established from the
hot spot site just before starting the trials. PCR testing showed
that KEF4W individuals where 100% infected with Wolbachia
whereas all tested KEF8 individuals were negative. Flies were
caged individually or in groups of 5 in 50 ml culture tubes. They
did not survive without food supply for longer than 6 days at
10°C. However, on artificial diet they survived for more than
260 days at 10°C without loss. Therefore, all further experi-
ments were carried out with food supply. At 3°C at constant
darkness flies were still able to feed and survived more than 100
days (lethal time 80). Chill coma was observed at temperatures
below 1°C and flies were no longer able to feed. At constant
0.5°C and -1°C maximum survival dropped to 20-25 days.
Whereas cold hardened flies (1 week at 10°C) were still
regarded as summer morphs, we also induced winter morphs
experimentally by letting them develop entirely at 10°C. These
winter morphs survived longer at -5°C (up to 6 days) than sum-
mer morphs. In conclusion, we observed neither a difference
between D. suzukii populations nor an influence of Wolbachia
on cold tolerance. At temperatures below 0°C females survived
longer than males and winter morphs longer than summer
morphs.
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Aus den Arbeitskreisen der Deutschen Phytomedizinischen
Gesellschaft (DPG):

21. Treffen des Arbeitskreises Wirbeltiere der
Deutschen Phytomedizinischen Gesellschaft

Das 21. Treffen des Arbeitskreises Wirbeltiere der Deutschen
Phytomedizinischen Gesellschaft (DPG) fand am 8.-9. Novem-
ber 2017 in den Riumlichkeiten der Hamburger Behérde fiir
Wirtschaft, Verkehr und Innovation, Pflanzenschutzamt - Kom-
petenz- und Beratungszentrum fiir Gartenbau und Landwirt-
schaft statt. Fiir die Nutzung der Rdumlichkeiten méchten wir
den Hausherren herzlich danken. Der langjdhrigen Tradition
folgend, wurde das Treffen mit der anschliefSenden Tagung des
DPG Arbeitskreises Vorratsschutz verbunden, was von Teilneh-
mern mit Interesse an Wirbeltieren und am Vorratsschutz als
sehr sinnvoll empfunden wurde.

Das Treffen des DPG Arbeitskreises Wirbeltiere war mit ca.
40 Personen wie immer sehr gut besucht. Das Teilnehmerfeld
setzte sich aus Vertretern von Universititen und auleruniversi-
taren Forschungseinrichtungen, Bundes- und Landesbehorden,
Beschiftigten aus der Industrie und aus dem Bereich Schad-
lingsbekdmpfung zusammen, die das Treffen nutzten, um sich
iiber neue Informationen und Erfahrungen in Forschung und
Anwendung auszutauschen.

Die Schwerpunkte der Beitrdge lagen auf dem Monitoring
von Wirbeltierpopulationen (Fang von Feldnagern mit Fallen,
genetisches Monitoring, Monitoring mit Drohnen), Manage-
mentfragen (Repellents gegen Vogel, Rodentizidresistenz), Be-
wertungsfragen (Effektivitdt von Risikominderungsmalfinah-
men, Maulwurffallen, Nagetierschidden in Asien/Pazifischen In-
seln) und Nagetier-iibertragenen Pathogenen (Zusammenhang
Biodiversitédt — Pathogenprévalenz, Erregernachweis bei einem
blinden (Ratten)passagier in einem Linienflug).

Der Hauptvortrag wurde in diesem Jahr von Frau Prof.
EccarDp von der Universitiat Potsdam gehalten. Frau Eccarbp stell-
te Forschungsergebnisse ihrer Arbeitsgruppe Tierokologie zum
Thema ,Nagetiergesellschaften — der Einfluss der Populations-
grofde auf das Reproduktionsverhalten® vor, die bei den Zuho-
rern auf grol3es Interesse stief3en und eine intensive Diskussion
auslosten.

Die diesjahrige Arbeitskreis-Exkursion fiihrte in das Cent-
rum fiir Naturkunde (CeNak) Universitdt Hamburg - Zoolo-
gisches Museum. Dort gab Museumspaddagoge Daniel BEIN
faszinierende Einblicke in den Ausstellungsteil Meeressau-
ger und in die Aufgaben des Museums bei der Ausbildung
von Angehérigen des Zolls (z.B. Uberwachung der Ein- und
Ausfuhr geschiitzter Wirbeltierarten bzw. Produkten aus die-
sen Tieren).

Das néchste Treffen des Arbeitskreises Wirbeltiere wird 2019
stattfinden.

fiir den AK Wirbeltiere
Jens Jacos (JKI, Miinster);
Stefan ENDEPOLS (Bayer AG, Monheim)

Die Zusammenfassungen eines Teils der Beitrdge werden -

soweit von den Vortragenden eingereicht — im Folgenden wie-
dergegeben.
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Grofder Aufwand, grofder Nutzen?

Liefern lingere Fangperioden innerhalb
einer Langzeitstudie bessere Daten zur
Populationsentwicklung bei Kleinsdugern?

F. v. BLANCKENHAGEN, M. VALLON
RIFCON GmbH, Goldbeckstr.13, 69493 Hirschberg
felix.vonblanckenhagen@rifcon.de

Kleinsdugerfang ist sehr material- und personalintensiv,
besonders in Langzeitstudien in denen die Entwicklung gan-
zer Populationen nachverfolgt wird. Bei solchen Studien
iiber einen Zeitraum von 3 bis 5 Monaten wird oft in einem
2 wochentlichem Intervall gefangen, die Fangperiode inner-
halb eines Intervalls betrdgt typischerweise 2 oder 3 Fang-
nédchte. Um den eigentlichen Nutzen und damit die Notwen-
digkeit zusétzlicher Fangnéchte besser beurteilen zu konnen,
wurde hier gezielt deren Auswirkung auf die Populations-
dichteabschéitzung (minimum number alive; MNA) und wei-
tere relevante Parameter zur Populationsentwicklung ausge-
wertet. Zugrunde lag ein umfangreiches Datenpaket von ver-
schiedenen Langzeitfeldstudien mit Focus auf zwei Arten die
stark mit Agrarflachen assoziiert sind: die Feldmaus, bei der
sich innerhalb von 24 Stunden Ruhe- und Aktivititsperioden
im mehrstiindigen Rhythmus stdndig abwechseln, und die
nachtaktive Waldmaus.

Genetische Untersuchungen zur Erholung von
Feldmauspopulationen (Microtus arvalis) nach
Rodentizidbehandlung

S. HeiN, G. HECKEL, J. Jacos

Julius Kiihn-Institut, Institut fiir Pflanzenschutz in Gartenbau und Forst,
Wirbeltierforschung, Toppheideweg 88, 48161 Miinster
susanne.hein@julius-kuehn.de

Die hiufigste Schadnagerart in Deutschland ist die Feldmaus
(Microtus arvalis), die vor allem in Massenvermehrungsjahren
fiir erhebliche Ernteausfille sorgt. Nach einer Massenvermeh-
rung bricht die Population auf ein Minimum zusammen und
benotigt mehrere Jahre ehe sie sich wieder erholt. Trotz inten-
siver Forschung sind die grundlegenden Mechanismen dieses
Prozesses nicht bekannt, genauso wenig wie ihre Auswirkungen
auf die genetische Struktur der Population. Es ist anzunehmen,
dass ein plotzlicher Zusammenbruch zu einem Flaschenhals-
effekt fiihrt, der die genetische Variabilitdt in der Population
drastisch verringert.

Im Rahmen einer Fang-Wiederfangstudie, bei der wir jéhrlich
eine Rodentizidapplikation durchfiihrten, wurden gefangenen
Tieren Gewebeproben aus der Ohrmuschel entnommen; durch
Mikrosatellitenanalyse wurden Genotypen erstellt, um die gene-
tischen Strukturen zwischen Kontroll- und behandelten Flidchen
sowohl vor als auch nach den Behandlungen zu vergleichen.

Populationen, die vor und nach der Behandlung im Juli 2014
befangen wurden, zeigten keinen Unterschied in ihrer gene-
tischen Struktur zwischen Kontrolle und Behandlung. Fiir die
Behandlung im Marz 2015 konnte die Analyse nicht durch-
gefiihrt werden, da die Probenzahl zu gering war. Zusétzlich
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konnten 38 Individuen als Migranten bestimmt werden, was
insgesamt darauf hindeutet, dass Einwanderungsprozesse fiir
die Erholung von grof3erer Bedeutung sind als die Reproduk-
tion iiberlebender Tiere.

Schadinspektor - Entscheidungsunterstiitzung
im Pflanzenschutz durch Schadlingserkennung
mittels UAV

C. WoLrf', B. HOFFMANN?

' Landesanstalt fiir Landwirtschaft und Gartenbau Sachsen-Anhalit,
Dezernat Pflanzenschutz, Strenzfelder Allee 22, 06406 Bernburg

2 Zentralstelle der Ldnder fiir EDV-gestiitzteEntscheidungshilfen
und Programme im Pflanzenschutz, Riidesheimerstr. 60-68,

55545 Bad Kreuznach

Im vorgestellten Projekt wird ein Service entwickelt, der die
Lokalisierung und Identifikation von Schiden in Getreidekultu-
ren anhand von UAV(Drohnen)-Bildern ermdglicht. Daraus
resultierende Befallskarten sollen zukiinftig die teilflichenspe-
zifische Bekdmpfung von grolflachig aber zonal auftretenden
Schaderregern ermdglichen und so zum nachhaltigen Pflanzen-
schutz mit minimierten 6konomischen und 6kologischen Risi-
ken beitragen. Die beiden Getreideschédlinge, fiir die ein ent-
sprechender UAV-Bild-Auswertealgorithmus entwickelt werden
soll, sind die Feldmaus (Microtus arvalis) sowie Gelbrost (Puc-
cinia striiformis).

Wihrend der gesamten Projektlaufzeit bis Sommer 2019
werden in drei Modellregionen (Rheinhessen, Eifel, Raum
Bernburg) befallene Schldge wiederholt mit UAVs beflogen und
hochaufgel6st mit Multispektralkameras fotografiert. Parallel
zu den Befliegungen werden Gelbrost- und Feldmausbonituren
auf den jeweiligen Untersuchungsflachen durchgefiihrt. Paral-
lel zur laufenden Datenakquise wird derzeit ein Algorithmus
fiir Identifikation von Feldmausschdden entwickelt, der aufge-
nommene VNIR-Bilder (RGB-Bilder mit zuséatzlichem Infrarot-
Kanal) in georeferenzierte Befallskarten umwandelt. Zum Ende
des Projektes soll die automatisierte Luftbildauswertung als
Web-Service auf der Internetseite des ISIP e.V. zur Verfiigung
stehen.

Erfebnisse aus dem Schermaus- und
Fel[dmausprojekt Bayerns (im Griinland) 2014-2017

U. BENKER, F. FEUCHTER, B. HAILER

Bayerische Landesanstalt fiir Landwirtschaft (LfL), Institut fiir
Pflanzenschutz (IPS), IPS 2d: Zoologie, Vorratsschutz, Lange Point 10,
85354 Freising

Ullrich.Benker@LfL.bayern.de

Das vom Bayerischen Staatsministerium fiir Erndhrung, Land-
wirtschaft und Forsten geférderte Forschungsprojekt (Laufzeit:
01.09.2014-31.08.2017) ist abgeschlossen. Es wurden bayern-
weit {iber Friihjahrs- und Herbstmonitoring die Populationen
der beiden Schadnager Schermaus (Arvicola terrestris), Feld-
maus (Microtus arvalis) sowie des Maulwurfs (Talpa europaea)
festgestellt. Zur Ermittlung der Populationsgréf3e wurde bei der
Feldmaus die so genannte Lochtretmethode angewendet, bei
der Schermaus wurden die Baue je Hektar und beim Maulwurf
die Tiere je Hektar gezahlt. Ein iiberraschendes Ergebnis war
dabei, dass die Feldmaus nicht nur im noérdlichen Teil Bayerns
Populationen iiber der Bekdmpfungsschwelle aufwies, sondern
iiber ganz Bayern, jedoch unregelméfig, Flichen mit hoheren
Werten zu registrieren waren.

Um das Grundfutter zu sichern, ist den Landwirten eine friih-
zeitige Kontrolle der Feldmause auf ihren Flachen anzuraten.
Bei der Bekdmpfung der Feldmaus waren Giftlinsen, Giftweizen
und Chlorphacinon mit einem Wirkungsgrad (WG) von 50-
60% anndhernd gleich wirksam der Falleneinsatz zeigte aber
nur ca. 30% WG. Bei den Vergramungsversuchen des Maul-
wurfs war das biologische Repellent ,Maus Raus®, basierend
auf dtherischen Olen und Harzen auf Lavagranulat, am wirk-
samsten.

Greifvogel bevorzugten die 3 m hohen Sitzstangen gegen-
iiber 1,5 m hohen Stangen und eckige gegeniiber runden Auf-
sitzholzern. Stabile Stangen wurden genauso gut angenommen
wie nachschwingende (wackelige) Stangen. Eine erhohte
Anzahl von 2 auf 5 Stangen (im Abstand von 45 m) auf einer
Testfldche erbrachte eine signifikant hohere Akzeptanz bei den
Greifvogeln.

Nagetiergesellschaften - der Einfluss der
Populationsdichte auf das Reproduktionsverhalten

J. Eccarp
Universitdt Potsdam, Tier6kologie, Maulbeerallee 1, 14469 Potsdam
eccard@uni-potsdam.de

Die Populationsdichten vieler Nagetierpopulationen fluktuie-
ren iiber das Jahr und zwischen den Jahren. Die Populations-
dichte beeinflusst soziale Interaktionen zwischen den Tieren,
die Kontaktrate sowie die Konflikte innerhalb und zwischen
den Geschlechtern. Um Dichteeffekte auf Territorialitdt, mul-
tiple Vaterschaften oder Infantizidgefahr und Gegenstrategeien
zu untersuchen, kombinieren wir Populationsexperimente,
Lebendfang, Verhaltensbeobachtung, Telemetrie und Hormon-
messungen. Zum Beispiel haben wir herausgefunden, dass der
Bruce-Effekt (ein Verlust der Tréchtigkeit nach einer Begeg-
nung mit einem fremden Ménnchen) eine sehr spezielle Anpas-
sung der Nagetierweibchen an niedrige Populationsdichten ist
um Infantizid durch Mannchen zu vermeiden. In hohen Dichten
wihlen Weibchen die Einbeziehung aller Ménnchen als poten-
tielle Vater durch multiple Verpaarung, um mit dieser Strategie
ihre Nachkommen vor Infantizid zu schiitzen. Unsere Studien
zeigen, dass Nagetiere sehr plastische Sozial- und Paarungssys-
teme haben und diese flexibel an Dichteschwankungen anpas-
sen kénnen.

Projekt DevelOPAR - Entwicklung eines
pflanzlichen Vogelrepellent

J. DURGER!, A. LEMKE?, A. PATEL2, M. DieHMm3, K. NEUBERGER3, R. TILCHER4, A. ESTHER!
! Julius Kiihn-Institut, Bundesforschungsinstitut fiir Kulturpflanzen,
Institut fiir Pflanzenschutz in Gartenbau und Forst -
Wirbeltierforschung, Toppheideweg 88, 48161 Miinster

2 Fachhochschule Bielefeld (FHB), Fachbereich Ingenieurwissenschaften
und Mathematik, AG Fermentation und Formulierung von Zellen und
Wirkstoffen, Interaktion 1, 33619 Bielefeld

3 PhytoPlan Diehm &amp; Neuberger GmbH, Im Neuenheimer Feld 515,
69120 Heidelberg

4 KWS SAAT SE, Grimsehlstrasse 31, 37555 Einbeck
joanna.duerger@julius-kuehn.de

Die Behandlung von Saatgut und Giftkodern ist eine verbreitete
Methode zur Vermeidung von Vogelfrald beziehungsweise
unbeabsichtigten Vergiftungen von Vogeln. Im Projekt Devel-
OPAR (Development Of a Plant based Avian Repellent) soll ein
auf Pflanzen basierendes Repellent zum Schutz der Saat und
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der Vogel entwickelt werden. In einem vorherigen Projekt
konnten bereits wiahrend eines systematischen Screenings von
30 verschiedenen Pflanzenextrakten repellente Extrakte identi-
fiziert werden. Diese wurden zur Behandlung von Maissaatgut
verwendet und in Futterwahlversuchen mit Tauben und Fasa-
nen in Volieren getestet. In Feldversuchen konnte bislang ein
repellenter Effekt der Extrakte nicht bestétigt werden und die
Persistenz der Extrakte am Saatgut war nicht gewahrleistet. Im
Projekt DevelOPAR soll nun die Persistenz der Pflanzenex-
trakte, mit ihren komplexen chemischen Eigenschaften und
ihrer Instabilitédt, mit Hilfe der Entwicklung geeigneter Formu-
lierungen verbessert werden. Es werden die neusten Ergebnisse
von Gehege- und Feldversuchen mit Vogeln sowie Zielarten fiir
Giftkoder, wie Schnecken und Nager, vorgestellt und diskutiert.

Die Forderung erfolgt aus Mitteln des Zweckvermogens des
Bundes bei der Landwirtschaftlichen Rentenbank (28RZ-
41P.016).

Die neue, interaktive Internetseite des
RRAC fiir Informationen und den Umgang
mit Rodentizidresistenz

S. EnDEPOLS, N. KLEMANN
CLI-RRAC
stefan.endepols@bayer.com

Das Rodenticide Resistance Action Committee (RRAC) ist eine
Arbeitsgruppe der internationalen Vereinigung der Pflanzen-
schutzindustrie, CropLife International. Mitglieder das RRAC
sind: Bayer AG, BASF, Liphatech S.A., Pelgar, Rentokil, Syn-
genta und Zapi. Jeweils ein Fachmann représentiert die Firmen
in der Gruppe. Ziel des RRAC ist es, Informationen zu generie-
ren und bereitzustellen, die den professionellen Anwendern,
Beratern, Behorden und anderen helfen, Rodentizidresistenz zu
verstehen, zu erkennen, mit ihr umzugehen und ein nachhal-
tiges Schadnagermanagement zu planen. Fiir die Erstellung
einer umfassenden Richtlinie hierfiir hat das RRAC Forschungs-
projekte initiiert und fiihrende Wissenschaftler eingeladen, als
Koautoren beizutragen. Der Inhalt dieser Richtlinie wurde nun
um eine Datenbank mit publizierten und nicht-publizierten
Daten tiiber das Auftreten von Resistenz ergdnzt und in eine
interaktive Internetseite umgesetzt, die in Kiirze zuganglich sein
wird. Diese wird auf dem Treffen des AK Wirbeltiere vorgestellt.

Effektivitiat von Risikominderungsmafinahmen
(RMM) am Beispiel von Kéderauslage und
Kadaversuche

B. WALTHER!, H. ENNEN', A. GEDUHN?, J. JAcoB!

1 Julius Kiihn-Institut, Institut fiir Pflanzenschutz in Gartenbau und
Forst

2 Umweltbundesamt, Fachgebiet IV 1.4 Gesundheitsschddlinge und ihre
Bekdmpfung

bernd.walther@julius-kuehn.de

In Tierhaltungsbetrieben erfolgt die Bekdmpfung von Wander-
ratten (Rattus norvegicus) vor allem mit blutgerinnungshem-
menden Wirkstoffen. Dabei besteht ein Expositionsrisiko fiir
andere Kleinsduger und ihre Rauber. Die Mittel diirfen deshalb
nur ausgebracht werden, wenn geeignete, das Risiko mindern-

Journal fiir Kulturpflanzen 70. 2018

Mitteilungen und Nachrichten

de Mallnahmen (RMM) getroffen werden. Wie gut diese Maf3-
nahmen wirken, ist kaum bekannt. Im Miinsterland (NRW)
wird seit 2014 untersucht, welchen Effekt die RMMs , Anwen-
dung nur in Gebduden“ und ,Kadaversuche* auf das Exposi-
tionsrisiko fiir Nichtzielarten haben.

Bei reiner Innen-Anwendung eines Brodifacoum-Kéders in
Boxen wurden nach ersten vorldufigen Ergebnissen in einem
hoheren Prozentsatz der gefangenen Nichtzielarten Riick-
stainde gefunden als bei Anwendung auch im Auflenbereich,
allerdings waren die Schwankungen zwischen den betrachteten
Hofen erheblich. Fiir die Kadaversuche wurden 53 Ratten
gefangen, oral eine 2xLDsg Brodifacoum-Dosis verabreicht, die
Tiere mit Telemetriesendern markiert und frei gelassen. 82%
der Tiere starben fiir Raubvogel und grof3e terrestrische Raduber
unzugénglich, z.B. in ihren Nestern. 8% verendeten unter dich-
ter Vegetation. 10% starben frei zuginglich auf Hofplatzen.
Keines der Tiere wurde von Réubern erlegt oder verschleppt,
bevor der Kadaver gefunden und entfernt wurde.

Diese ersten Ergebnisse legen nahe, dass die Beschrankung
auf eine Koderanwendung in Gebduden das Expositionsrisiko
fiir Nichtzielarten reduzieren konnte. Die wenigen vergifteten
Ratten, die gut zugénglich verenden, sollten entfernt werden,
auch wenn der direkte Effekt auf die Exposition von Nichtziel-
arten weiterhin ungekléart ist.

Ergebnisse der technischen Priifung und
Praxiserprobung von derzeit kommerziell
verfiigbaren Maulwurffallen

M. URZINGER

Swissinno Solutions AG, Rosenbergstrafie 22, 9000 Sankt Gallen,
Schweiz

urzinger@swissinno.com

Von 2006 bis 2014 hat die Swissinno Solutions AG eine neue
Maulwurffalle entwickelt. Im Rahmen dieser Entwicklung
wurden fast alle am Markt verfiigbaren Maulwurffallen analy-
siert und in der Praxis erprobt. Die daraus gewonnenen
Erkenntnisse flossen in den Bau einer neuen optimierten Maul-
wurffalle und eine verbesserte Stellmethode ein.

In die Bewertung der Fallen gingen Kriterien, wie Fangigkeit,
Bedienung, Benutzersicherheit, Tierschutz, Auslosegewicht,
Klemmkraft und Kosten ein. Die Ergebnisse dieser Untersu-
chung werden vorgestellt. Grob geschatzt 2/3 aller gepriiften
Fallen sind aus mindestens einem schwerwiegenden Grund
eigentlich nicht in der Praxis verwendbar. Sehr viele davon
scheiden schon aus Tierschutzgriinden aus. Auch ist das Verlet-
zungsrisiko fiir den Anwender bei etlichen Modellen zu hoch.

Selbst bei gut geeigneten Fallen besteht das Grundproblem,
dass der Maulwurf Fallen verwiihlt, wenn er sie erkennt. Je
weniger von einer Falle im Tunnelsystem in Erscheinung tritt,
desto hoher ist die Fangquote. Vor allem Fallen mit horizontaler
Betdtigungsrichtung des Auslosers lassen sich gut tarnen und
sind sehr féngig. Es hat sich gezeigt, dass die Fangigkeit von vie-
len Fallentypen deutlich zunimmt, wenn das Setzloch mit loser
Erde aufgefiillt wird. Denn es ist unmoglich einen Tunnel zu
Offnen und eine Falle einzubringen, ohne dass ein Maulwurf
dies bemerken wiirde. Aber ein mit Erde gefiillter Tunnel 16st
beim Maulwurf weniger eine Abwehrreaktion (Verwiihlen) aus
als vielmehr Reparaturarbeiten, die dann recht zuverlassig zur
Auslésung der Falle fiihren.
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Schidden und Managementstrategien bei
Nagetierbefall in Siidostasien und in der
pazifischen Region

J. Jacos

Julius Kiihn-Institut, Institut fiir Pflanzenschutz in Gartenbau und Forst,
Wirbeltierforschung, Toppheideweg 88, 48161 Miinster
jens.jacob@julius-kuehn.de

In vielen Gegenden SO-Asiens und in Pazifischen Inselstaaten
sind die Auswirkungen von Schadnagern dramatisch, weil sich
Vorernte- und Vorratsschdden direkt auf die Erndhrungssicher-
heit auswirken. Nagetier-libertragene Krankheiten, die in
Industriestaaten schnell diagnostiziert werden und sich erfolg-
reich behandelt lassen, werden dort oft nicht erkannt und es
bestehen kaum Behandlungsmoglichkeiten.

In den letzten 20 Jahren wurden dank umfangreicher Unter-
suchungen v.a. in Nassreiskulturen Siidostasiens adaquate
Managementsysteme entwickelt, um Vorernteschdden durch
Nager zu minimieren. Im Vorratsschutz und im Krankheits-
schutz ist das jedoch noch nicht der Fall und in vielen pazifi-
schen Inselstaaten sind die Kenntnisse zur Okologie der Schad-
nager im Zielstystem rudimentdr — obwohl auf den meisten
Inseln lediglich 3-4 Nagetierarten vorkommen. Das Monitoring
von Nagern und Schéaden ist nicht systematisch und die Anwen-
dung von Managementverfahren reaktiv.

Im kiirzlich begonnen Pilotprojekt RAT-ADAPT (gefordert
durch das Bundesministerium fiir Bildung und Forschung) soll
deshalb das Vorkommen und die Bedeutung von Schadnagern
in und um die Vorratshaltung kleinbauerlicher Strukturen in
Myanmar, den Philippinen und Fidschi untersucht werden.
AuBBerdem erfolgt ein Screening von Organproben auf Nage-
tier-libertragene Krankheiten mit dem Schwerpunkt Leptos-
pirose. Damit sollen grundlegende Daten bereitgestellt werden,
um Ansatzpunkte fiir Managementverfahren zu erarbeiten, die
sowohl dem Pflanzen- als auch dem Gesundheitsschutz gerecht
werden und die sich zum Wissenstransfer auf Dorfebene und
auf Behordenebene eignen.

Einfluss von Biodiversitdt auf die Pravalenz von
humanpathogenen Erregern in Nagern

C. ImHoLT, K. Jeske, R. ULRICH, J. Jacos

Julius Kiihn-Institut, Institut fiir Pflanzenschutz in Gartenbau und Forst,
Wirbeltierforschung, Toppheideweg 88, 48161 Miinster
christian.imholt@julius-kuehn.de

Nagetiere sind wichtige Wirte von zoonotischen Erregern, die
Krankheiten in Mensch oder Haus- und Nutztieren hervorrufen
konnen. Untersuchungen der letzten Jahre konnten zeigen,
dass beispielsweise Klima und Landnutzung das Potential
haben die zugrundeliegenden Mechanismen der Transmission
solcher Krankheiten entscheidend zu beeinflussen. Zuséitzlich
wird allerdings vermutet, dass eine Verbindung zwischen der
Ausbreitung vieler Krankheitserreger und dem globalen Verlust
der Biodiversitdt besteht. Vielfiltige Wirtsgemeinschaften
scheinen {iber mehrere Mechanismen eine Ausbreitung der auf-
tretenden Krankheitserreger unterdriicken zu konnen. Dieses

Prinzip beruht auf der Annahme, dass eine erhéhte Artenviel-
falt die Dichte der einzelnen Arten limitiert und dadurch die
Verbreitung von vielen ansteckenden Krankheitserregern ver-
mindert wird.

Dieser Zusammenhang wird in dem hier vorgestellten Pro-
jekt untersucht und erste Ergebnisse werden prasentiert. In
einem grof3en Freilandexperiment soll gekldrt werden, welchen
relativen Effekt die Artenvielfalt an Kleinsdugern auf die Prava-
lenz von artspezifischen (Hantavirus) oder ubiquitiren (Lepto-
spiren) Erregern hat. Die Ergebnisse werden uns ein besseres
Verstandnis zur Pathogen-Wirts Dynamik unter natiirlichen Be-
dingungen erlauben. Hieraus lassen sich dann Empfehlungen
zur Offentlichen Gesundheitsvorsorge unter anhaltendem Ver-
lust der Artenvielfalt ableiten.

Eine Ratte als blinder Passagier in einem
Linienflugzeug: Etablierung eines Workflows
fiir den multiplen Erregernachweis

R.G. ULricH', E. HeusEeR!, F. Doss?, S. HOLTFRETER3, D. HOPER4, B. MATZKEIT!,
M. Beer4, A.E. ZAUTNERS, R. RyLL!

' Friedrich-Loeffler-Institut, Institut fiir neue und neuartige
Tierseuchenerreger, Greifswald-Insel Riems, Deutschland

2 CleanAircraft, Berlin, Deutschland

3 Universitdtsmedizin Greifswald, Institut fiir Inmunologie, Greifswald,
Deutschland

4 Friedrich-Loeffler-Institut, Institut fiir Virusdiagnostik,
Greifswald-Insel Riems, Deutschland

5 Universitdtsmedizin Gottingen, Institut fiir Medizinische
Mikrobiologie, Gottingen

rainer.ulrich@fli.de

Ratten sind Ubertriger einer Vielzahl von zoonotischen Krank-
heitserregern, die vom Tier auf den Menschen iibertragen und
dort schwerwiegende Erkrankungen hervorrufen kénnen. Zu
diesen Erregern zdhlen Kuhpockenvirus, Seoul-Hantavirus und
Leptospiren. Andererseits wurden bei Ratten auch Erreger
gefunden, die moglicherweise nicht zoonotisch sind, wie das
Rattus norvegicus polyomavirus 1.

Im April 2017 wurde in einem Linienflugzeug wéhrend des
Fluges an Bord eine Ratte bemerkt. Nach der Landung in Berlin
wurde die Ratte durch einen Hundeeinsatz lokalisiert, im Zuge
der erforderlichen technischen Wartungsarbeiten gefundenund
tierschutzgerecht euthanasiert. Bei der nachfolgenden Sektion
wurden Gewebeproben fiir die anschlieBenden Erreger-
untersuchungen entnommen. Dazu sollte ein Workflow etab-
liert werden, der zukiinftig eine standardisierte Erreger- Unter-
suchung im Rahmen des Netzwerkes , Ratten-iibertragene Pa-
thogene* mittels Erreger-spezifischer und open view-Methoden
erlaubt.

Mittels einer Standard-Cytochrom b-PCR und anschlieRen-
der Sequenzierung konnte das Tier als Hausratte Rattus rattus
identifiziert werden. Die Anzuchtversuche zeigten das Vorkom-
men von fiinf Bakterienarten und zwei Pilzarten. Daneben
wurde durch Anzucht und anschlieende Charakterisierung
Staphylococcus aureus nachgewiesen. Weitere Erreger-spe-
zifische Untersuchungen ergaben bisher keine positiven
Ergebnisse.

Journal fiir Kulturpflanzen 70. 2018



Literatur

Annual Review of Plant Biology, Vol. 68, 2017. Eds.: Sabeeha
MERCHANT, Wilhelm Gruissem, Donald OrT. Palo Alto California,
USA, Annual Reviews, 729 S., ISBN 978-0-8243-0668-7, ISSN
1543-5008.

Band 68 beginnt mit einem einleitenden Artikel von Natasha V.
RAIKHEL mit dem Titel ,,Firmly Planted, Always Moving“.

Folgende Ubersichtsartikel aus dem Fachgebiet der Pflanzenbiolo-
gie schliefSen sich an:
Biogenesis and Metabolic Maintenance of Rubisco (Andreas Bra-
CHER, Spencer M. WHITNEY, F. Ulrich HarTL, Manajit HAYER-
HartL); The Epigenome and Transcriptional Dynamics of Fruit Ri-
pening (James GiovANNONI, Cuong NGUYEN, Betsy Amporo, Silin
ZHONG, Zhangjun Fr1); Retrograde Signals: Integrators of Inter-
organellar Communication and Orchestrators of Plant Develop-
ment (Amancio DE Souza, Jin-Zheng WaNG, Katayoon DEHESH);
The Structural Basis of Ligand Perception and Signal Activation
by Receptor Kinases (Ulrich Honmann, Kelvin Lau, Michael Ho-
THORN); Cell Biology of the Plant Nucleus (Iris MEiER, Eric J.
RicHARDS, David E. Evans); Phloem-Mobile RNAs as Systemic
Signaling Agents (Byung-Kook Ham, William J. Lucas); Chemi-
cal Genetic Dissection of Membrane Trafficking (Lorena NORAM-
BUENA, Ricardo Tejos); Plant Mitochondrial Genomes: Dynamics
and Mechanisms of Mutation (Jose M. GUALBERTO, Kathleen J.
NEewToON); Plastoglobuli: Plastid Microcompartments with Inte-
grated Functions in Metabolism, Plastid Developmental Transi-
tions, and Environmental Adaptation (Klaas J. vaN WK, Felix
KessLER); Strigolactone Signaling and Evolution (Mark T. WATERS,
Caroline GutJaHR, Tom BENNETT, David C. NELSON); Zooming In
on Plant Hormone Analysis: Tissue- and Cell-Specific Approaches
(Ondfej NovAk, Richard Napier, Karin LJUNG); Guilt by Associa-
tion: A Phenotype-Based View of the Plant Phosphoinositide
Network (Katharina GErTH, Feng LiN, Wilhelm MENzEL, Praveen
KRISHNAMOORTHY, Irene STENZEL, Mareike HEILMANN, Ingo HEIL-
MANN); The Life and Death of a Plant Cell (Mehdi KaBBAGE, Ryan
KesseNs, Lyric C. BARTHOLOMAY, Brett WiLLiaMS) ; Genomics, Phy-
siology, and Molecular Breeding Approaches for Improving Salt
Tolerance (Abdelbagi M. IsmalL, Tomoaki HoRrIE); New Strate-
gies and Tools in Quantitative Genetics: How to Go from the Phe-
notype to the Genotype (Christos Bazakos, Mathieu HANEMIAN,
Charlotte TRONTIN, José M. JIMENEZ-GOMEZ, Olivier LOUDET); Novel
Insights into Tree Biology and Genome Evolution as Revealed
Through Genomics (David B. NEALE, Pedro J. MARTINEZ-GARCIA,
Amanda R. DE LA TORRE, Sara MONTANARI, Xiao-Xin WEI); Defense
Priming: An Adaptive Part of Induced Resistance (Brigitte MAUCH-
Mani, Ivan BaccrLLl, Estrella LuNa, Victor FLoRrs); Trade-Offs
Between Plant Growth and Defense Against Insect Herbivory:
An Emerging Mechanistic Synthesis (Tobias Ziist, Anurag A.
AcrawaL); The Role of Plant Innate Immunity in the Legume-
Rhizobium Symbiosis (Yangrong Cao, Morgan K. HALANE, Wal-
ter GASSMANN, Gary STACEY); Plant Biodiversity Change Across
Scales During the Anthropocene (Mark VELLEND, Lander BAETEN,
Antoine BECKER-SCARPITTA, Véronique BOUCHER-LALONDE, Jenny
L. McCuNE, Julie MESSIER, Isla H. MYERS-SMITH, Dov F. SAX).

Unter http://plant.annualreviews.org kann die Buchreihe
Annual Review of Plant Biology online genutzt werden.

Ebenso wie vorher erschienene Bande dieser Buchreihe bie-
tet Band 68 des Annual Review of Plant Biology umfassende
und wertvolle Informationen aus dem gesamten Forschungs-
gebiet der Pflanzenbiologie.

Die Redaktion
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Manual of Central European Muscidae (Diptera): Morphology,
taxonomy, identification and distribution

FRANTISEK GREGOR, RUDOLF ROZKOSNY, MIROSLAV BARTAK, JAROMIR
VaNHARA (editors). Stuttgart, Schweizerbart Science Publishers,
2016, 219 S., ISBN 978-3-510-55049-4; ISSN 0044-5088.

Volume 162 of Zoologica summarizes and updates all current
information on morphology, taxonomy and distribution of
the Central European Muscidae since Hennig’s famous mono-
graph on the Palaearctic species of this family published in
1955-1964 and today.

The introductory part describes the family characteristics
and reviews its systematics. Taxonomic and faunistic data from
Central Europe (Germany, Poland, the Czech Republic, Slova-
kia, Switzerland, Austria and Hungary) are reviewed and syn-
thesized up to the present. Additional chapters deal with cur-
rent knowledge of the morphology, development, biology and
classification of European Muscidae.

Identification keys are provided to enable identification of
the families of the Calyptratae and the down to subfamily,
genus and species. The various categories of Central European
Muscidae review of species discusses all 406 regional species
and presents information on their distinguishing features, their
known geographic distribution, and their adult flight period.

Almost one thousand figures on 54 plates depict all mor-
phological features used in the keys and in the description of
species characteristics. Special attention is paid to figures of the
male and female terminalia as the most important species-spe-
cific criteria.

Data of the geographic distribution of the Central Euro-
pean species are presented in an extensive table which includes
their distribution in studied countries, their biogeographical
classification, and geographical distribution outside of Europe.

This monograph undisputedly represents a much needed refe-
rence work for researchers as well as students interested in evolu-
tion, phylogeny, morphology and identification of muscids.

Quelle: Schweizerbart (Stuttgart)

Annual Review of Biochemistry, Vol. 85, 2016. Eds.: Roger D.
KORNBERG, James E. ROTHMAN, JoAnne STUBBE, Jeremy W. THOR-
NER. Palo Alto California, USA, Annual Reviews, 815 S., ISBN
978-0-8243-0885-8, ISSN 0066-4154.

Der vorliegende Band 85 beginnt mit einem Artikel von Ulrich
Hartl mit dem Titel ,,Cellular Homeostasis and Aging“.

Weitere Ubersichtsartikel zu folgenden Themenbereichen der Bio-
chemie schliefSen sich an:

Dietary Protein, Metabolism, and Aging (George A. SOULTOUKIS,
Linda PARTRIDGE); Signaling Networks Determining Life Span
(Celine E. RiEra, Carsten MERKWIRTH, C. Daniel DE MAGALHAES
FiLHo, Andrew DiLLIN); Mitochondrial Gene Expression: A Play-
ground of Evolutionary Tinkering (Walter NEUPERT); Organiza-
tion and Regulation of Mitochondrial Protein Synthesis (Martin
OrT, Alexey AMUNTS, Alan BRowN); Structure and Function of
the Mitochondrial Ribosome (Basil J. GREBER, Nenad BAN);
Maintenance and Expression of Mammalian Mitochondrial
DNA (Claes M. GUSTAFSSON, Maria FALKENBERG, Nils-GOran LARS-
soN); Enjoy the Trip: Calcium in Mitochondria Back and Forth
(Diego DE SteranI, Rosario Rizzuto, Tullio PozzaN); Mechanics
and Single-Molecule Interrogation of DNA Recombination (Ja-
son C. BeLL, Stephen C. KowALczykowski); CRISPR/Cas9 in Ge-
nome Editing and Beyond (Haifeng WanG, Marie La Russa, Lei
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S. Q1); Nucleotide Excision Repair and Transcriptional Regula-
tion: TFIIH and Beyond (Emmanuel CompE, Jean-Marc EGLY);
Transcription as a Threat to Genome Integrity (Héléne GaIL-
LARD, Andrés AGUILERA); Mechanisms of Bacterial Transcription
Termination: All Goqd Things Must End (Ananya Ray-Soni, Mi-
chael J. BELLECOURT, Robert LANDICK) ; Nucleic Acid-Based Nano-
devices in Biological Imaging (Kasturi CHAKRABORTY, Aneesh T.
VEETIL, Samie R. JAFFREY, Yamuna KrisHNAN); The p53 Pathway:
Origins, Inactivation in Cancer, and Emerging Therapeutic
Approaches (Andreas C. JOERGER, Alan R. FERsHT); The Substra-
te Specificity of Sirtuins (Poonam BHEDA, Hui JiNG, Cynthia
WOLBERGER, Hening LiN); Macrodomains: Structure, Function,
Evolution, and Catalytic Activities (Johannes Gregor Matthias
Rack, Dragutin PERINA, Ivan AHEL); Biosynthesis of the Metal-
loclusters of Nitrogenases (Yilin Hu, Markus W. RiBBe); Radical
S-Adenosylmethionine Enzymes in Human Health and Disease
(Bradley J. LANDGRAF, Erin L. McCARTHY, Squire J. BOOKER);
Ice-Binding Proteins and Their Function (Maya Bar DoLtv, Ido
BRrasSLAVSKY, Peter L. DaviEs); Shared Molecular Mechanisms of
Membrane Transporters (David Drew, Olga BouDKER); Spatial
and Temporal Regulation of Receptor Tyrosine Kinase Activati-
on and Intracellular Signal Transduction (John J.M. BERGERON,
Gianni M. D1 GuGLIELMO, Sophie DaHAN, Michel DOMINGUEZ,
Barry I. PosnERr); Understanding the Chemistry and Biology of
Glycosylation with Glycan Synthesis (Larissa KRrASNOVA,
Chi-Huey WonG); The Biochemistry of O-GlcNAc Transferase:
Which Functions Make It Essential in Mammalian Cells? (Ze-
bulon G. LEVINE, Suzanne WALKER); Mechanisms of Mitotic
Spindle Assembly (Sabine PrTRY); Mammalian Autophagy:
How Does It Work? (Carla F. BENTO, Maurizio RENNA, Ghita
GaisLAT, Claudia Puri, Avraham ASHKENAZI, Mariella VICINANZA,
Fiona M. Menzies, David C. RUBINSZTEIN) ; Experimental Milesto-
nes in the Discovery of Molecular Chaperones as Polypeptide
Unfolding Enzymes (Andrija FiNka, Rayees U.H. MaTTO00, Pierre
GoLoUBINOFF) ; Necroptosis and Inflammation (Kim NEwTON, Ge-
rard MANNING); Reactive Oxygen Species and Neutrophil Func-
tion (Christine C. WINTERBOURN, Anthony J. KerTLE, Mark B.
HAMPTON).

Ein Autorenindex fiir die Bande 81 bis 85 ergénzt den vorlie-
genden Band. Auf3erdem ist ein kumulierender Index der The-
mengebiete der Bande 81 bis 85 angefiigt.

Somit ist der Band 85 des Annual Review of Biochemistry -
wie die vorhergehenden - eine wertvolle Informationsquelle
biochemischer Literatur. Aul3erdem sind die Abstracts der Artikel
des Bandes 85 online unter http://biochem.annualreviews.org
verfiigbar.

Die Redaktion

Annual Review of Ecology, Evolution, and Systematics, Vol.
48, 2017. Eds.: Douglas J. Futuyma, H. Bradley SHAFFER, Daniel
SIMBERLOFF. Palo Alto, California, USA, Annual Reviews, 641 S.,
ISBN 978-0-8243-1448-4, ISSN 1543-592X.

,Ecological Responses to Habitat Fragmentation Per Se“, mit
diesem Beitrag von Lenore FaHRIG beginnt der Band 48 des
,Annual Review of Ecology, Evolution, and Systematics*.

Weitere Ubersichtsartikel schliefSen sich an:

Ecological Networks Across Environmental Gradients (Jason M.
TyrianAkis, Rebecca J. Morris); Impacts of Artificial Light at
Night on Biological Timings (Kevin J. Gaston, Thomas W.
Davigs, Sophie L. NEDELEC, Lauren A. HoLt); The Utility of Single
Nucleotide Polymorphism (SNP) Data in Phylogenetics (Adam
D. LEAcHE, Jamie R. OAks); The Role of Sexual Selection in Local

Adaptation and Speciation (Maria R. SERVEDIO, Janette W.
BouGHmaN); The Potential Impacts of Climate Change on Bio-
diversity in Flowing Freshwater Systems (Jason H. KNouFT, Dar-
ren L. FickuIN) ; The Ecology of Mating and Its Evolutionary Con-
sequences in Seed Plants (Spencer C.H. BARRETT, Lawrence
D. HARDER); Process-Based Models of Phenology for Plants and
Animals (Isabelle CHUINE, Jacques REGNIERE); Evolution of Eco-
logical Niche Breadth (Jason P. SexToN, Jorge MoNTIEL, Jackie
E. SHAY, Molly R. STepHENS, Rachel A. SLATYER); Analysis of
Population Genomic Data from Hybrid Zones (Zachariah
GowMmpERT, Elizabeth G. MANDEVILLE, C. Alex BUERKLE); Biogeogra-
phy and Biotic Assembly of Indo-Pacific Corvoid Passerine Birds
(Knud Andreas JgnssoN, Michael KRABBE BORREGAARD, Daniel
WisBECH CARSTENSEN, Louis A. HANSEN, Jonathan D. KENNEDY,
Antonin MACHAC, Petter ZAaHL MARKI, Jon FJELDSA, Carsten RAH-
BEK); Attached Algae: The Cryptic Base of Inverted Trophic
Pyramids in Freshwaters (Yvonne VADEBONCOEUR, Mary E. Pow-
ER); Temporal Variation in Trophic Cascades (Jonah Piovia-
Scott, Louie H. YaNG, Amber N. WRIGHT); Anthropogenic
Extinction Dominates Holocene Declines of West Indian
Mammals (Siobhdn B. CookE, Liliana M. DAvALos, Alexis M.
MycHaLiw, Samuel T. Turviey, Nathan S. UpHam); Spatially
Explicit Metrics of Species Diversity, Functional Diversity, and
Phylogenetic Diversity: Insights into Plant Community Assem-
bly Processes (Thorsten WieGanD, Maria URIARTE, Nathan J.B.
KraFrT, Guochun SHEN, Xugao WaNG, Fangliang HE); Pollinator
Diversity: Distribution, Ecological Function, and Conservation
(Jeff OLLERTON) ; Evolution of Animal Neural Systems (Benjamin
J. LIEBESKIND, Hans A. HormanN, David M. Hirus, Harold H.
ZAKON); Variability in Fitness Effects Can Preclude Selection of
the Fittest (Christopher J. GRaves, Daniel M. WEINREICH); The
Ecology of Soil Carbon: Pools, Vulnerabilities, and Biotic and
Abiotic Controls (Robert B. JacksoN, Kate LAJTHA, Susan E.
Crow, Gustaf HuceLius, Marc G. KrRaMER, Gervasio PINEIRO);
Apparent Competition (Robert D. HoLT, Michael B. BONSALL);
Marine Infectious Disease Ecology (Kevin D. LAFFERTY); Ecosys-
tem Processes and Biogeochemical Cycles in Secondary Tropi-
cal Forest Succession (Jennifer S. Powers, Erika MARIN-SPIOTTA);
Interactions Among Invasive Plants: Lessons from Hawai'i
(Carla M. D’AntoNiO, Rebecca OSTERTAG, Susan CORDELL,
Stephanie YeLENIK); Phylogenetics of Allopolyploids (Bengt
OxeLMAN, Anne Krag BRYSTING, Graham R. JonEs, Thomas MAR-
cUsSEN, Christoph OBERPRIELER, Bernard E. PreiL); Identifying
Causes of Patterns in Ecological Networks: Opportunities and
Limitations (Carsten F. DorMANN, Jochen FRUND, H. Martin
ScHarrFER); Innate Receiver Bias: Its Role in the Ecology and
Evolution of Plant-Animal Interactions (Florian P. SCHIESTL);
Evolutionary Rescue (Graham BELL).

Weiterhin wird auf fachlich verwandte Beitrdge in anderen
LAnnual Reviews“ verwiesen, beispielsweise im Annual Review
of Animal Biosciences, Volume 5, 2017; Annual Review of Earth
and Planetary Sciences, Volume 45, 2017; Annual Review of
Entomology, Volume 62, 2017; Annual Review of Environment
and Resources, Volume 42, 2017; Annual Review of Genetics,
Volume 51, 2017; Annual Review of Genomics and Human
Genetics, Volume 18, 2017; Annual Review of Marine Science,
Volume 9, 2017; Annual Review of Microbiology, Volume 71,
2017; Annual Review of Phytopathology, Volume 55, 2017;
Annual Review of Plant Biology, Volume 68, 2017.

Ebenso wie die vorher erschienenen Binde des Annual
Review of Ecology, Evolution, and Systematics wird Band 48
durch ein kumulatives Register der beteiligten Autoren und ein
kumulierendes Titelverzeichnis fiir die Bande 44 bis 48 ergénzt.
AuBerdem sind die Abstracts der Artikel des Bandes 48 online
unter http://ecolsys.annualreviews.org verfiigbar.
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