-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Institutional Research Information System University of Turin

UNIVERSITA
DEGLI STUDI
DI TORINO

IT1S Aper TO

Thisisthe author'sfinal version of the contribution published as:

Saladini, Matteo Alessandro; Asteggiano, Laura; Pansa, Marco Giuseppe;
Giordani, Luca; Serre, Luca; Vittone, Graziano; Tavella, Luciana; Tedeschi,
Rosemarie. Glue barriers reduce earwig damage on apricots in north-western
Italy. INTERNATIONAL JOURNAL OF PEST MANAGEMENT. 62 (3) pp:
214-221.

DOI: 10.1080/09670874.2016.1178823

The publisher's version is available at:
http://www.tandfonline.com/doi/pdf/10.1080/09670874.2016.1178823

When citing, please refer to the published version.

Link to thisfull text:
http://hdl.handle.net/2318/1642812

Thisfull text was downloaded from iris - AperTO: https://iris.unito.it/

iris - AperTO

University of Turin’s Institutional Research Information System and Open Access Ingtitutional Repository


https://core.ac.uk/display/302157186?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Title: Gluebarriersreduce earwig damage on apricotsin northwestern Italy

Matteo Alessandro SaladinLaura Asteggiarfd’, Marco Giuseppe Parfsauca Giordarfi Luca

Serr@, Graziano Vitton% Luciana Tavell3 Rosemarie Tedeséhi

®Dipartimento di Scienze Agrarie, Forestali e Alirtsan(DISAFA), ULF Entomologia Generale e
Applicata, University of Torino, largo Paolo BraeicR, 1-10095 Grugliasco (TO), Italy

PConsorzio di Ricerca Sperimentazione e Divulgazijoere!'Ortofrutticoltura piemontese (CReSO),
via Falicetto 24, 1-12030 Manta (CN), Italy

“Current address: Tree Fruit Research and Exte@entre (TFREC), Washington State

University, 1100 N Western Ave, Wenatchee WA 98801

*Corresponding author, e-mail rosemarie.tedeschi@!ut) phone number +39 011 6708675.

Abstract

The European earwigrorficula auricularia L. (Dermaptera: Forficulidae), is a well-known sg@s
that is cosmopolitan and present throughout Eurbpe.to its omnivorous feeding behaviour, this
species can act as a generalist predator, preyirsgweral top fruit pests, but also as a pest ogusi
shallow gouges or holes in soft fruits such ascapsi strawberries, raspberries or blackbertres.
Piedmont (NW lItaly), significant fruit damage haseh observed lately in apricot orchards where
earwigs fed on ripening fruits and made a conslierpart of the produce unmarketable. In this
study, we sampled earwig populations in three apocchards in Piedmont and tested the
effectiveness of glue barriers applied to the treeks in reducing both earwig density in the
canopy and fruit damage. The arboreal glues Ramyaand Vebicoll& were tested both in the
field and laboratory trials. Glue barriers demoaigtd to be effective control measures, signifigantl

reducing earwig abundance in the canopy and fauitage. Rampast8mave better results on old
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trees with a very rough and cracked bark, singeahcase Vebicolfacould not perfectly bond

with the trunk.

Keywords

Forficula auricularia, Prunus armeniaca, arboreal glue, corrugated cardboard, orchards

1 Introduction

The European earwigrorficula auricularia L. (Dermaptera: Forficulidae), is a well-known
cosmopolitan species. Native to Europe, it hasagpadl over the world since the beginning of the
20" century (Moerkens et al. 201 Borficula auricularia is omnivore and feeds on a variety of
plant materials, mosses, fungi, and small arthrepbdtree fruit crops, is often considered as a
potential biological control agent (Logan et al0ZpMaher & Logan 2007, Peusens & Gobin 2008,
Romeu-Dalmau et al. 2012) because it is an impbpadator of several fruit pests such as aphids,
psyllids, scale insects, lepidopteran eggs angéand spider mites (Gobin et al. 2008). It was
reported to prey on apple aplghis pomi DeGeer, woolly apple aphkgriosoma lanigerum
(Hausmann) (Mueller et 21988, Nicholas et al. 2005), rosy apple afbydaphis plantaginea
(Passerini) (Dib et al. 2010, 2011), codling mGifdia pomonella (L.) (Glenn 1977), pear psyllid
Cacopsylla pyri (L.) (Sauphanor et al. 1994), leafroligpiphyas postvittana (Walker) (Moerkens et
al. 2009, Suckling et al. 2006), and differentustaphids (Romeu-Dalmau et al. 2012).

However feeding on buds, flowers, fruits and leaves,BEbheopean earwig can also cause direct
plant damage, reduced crop yields and aesthetiaesj(Alston & Tebeau 2011). In citrus groves,

it is a foe for flowers and developing fruits (Kah 2006, Romeu-Dalmau et al. 2012). In grapes,
berrycontamination with earwig faeces, berry erosion taadsfer of pathogens, with a subsequent
deterioration of grape quality, were observed wesa viticultural areas in Germany (Huth et al.
2011). Fruit damage is particularly relevant ort swiits such as peaches, nectarines, apricots,

cherriesstrawberries, raspberries and blackberndsere the European earwig feeds on ripening

2
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fruits and may causghallow gouges or holes that extend deéntly the fruit (Asteggiano &
Vittone 2013 Caroli et al. 1993, Flint 2012,0ordan et al. 2014, Pollini 2018antini & Caroli

1992. The incidence and severity of earwig outbreaksoift fruit orchards have recently increased
(Asteggiano & Vittone 2013, Lordan et al. 2014,IiRoR010), probably due to advances in
integrated pest management (IPM) techniques anskquent reduction in use of broad-spectrum
insecticides for control of common agricultural {seallsen 2006, Logan et al. 2011).

In Piedmont (NW lItaly), fruit growers have recentiyported an increased fruit damage in apricot
orchards, where earwigs feed on ripening fruits ma#te unmarketable a high percentage of the
production (Vittone G., personal communication).cbmfirm earwigs as responsible for the
damage, apricot branches bearing healthy fruite wgelated in white polythene net cages, and in
half of the cages 10 earwigs per cage were intredland kept for a week. After insect removal,
fruit damage was observed only in the cages wharteigs were inserted, while no damage was
observed in the controls (unpublished data).

Earwig control by means of insecticides is extrgnielrd to achieve and presents important
challenges. Spraying as soon as earwigs migrdbettvees has little effectiveness because,
although they are univoltine, their migration te thees is not simultaneous. Insecticides with a
long-lasting persistence would be required, buy e not consistent with IPM principles. On the
other hand, spraying close to harvest time woulllerihe product unsuitable for the market due to
possible presence of agrochemical residues. leieefore crucial increasing the knowledge on
earwig presence and abundance in apricot orchandstesting control strategies with low
environmental impact that might be adopted alsarganic fruit production. To this end, we
sampled earwig populations in apricot orchardsi@diont and compared two arboreal glues

applied on the trunk as a mean to prevent earways feaching and damaging fruits.

2 Material and methods

2.1 Fiddtrials
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Earwig populations were sampled in three commeapakot orchards located in Costigliole
Saluzzo, Piedmont, NW Italy in 2010 and 2011. lchard 1 [UTM WGS84 4934460N 379094E;
545 m above sea level (a.s.l.), 0.163 ha], ‘Pirickoticot trees were planted in 2006 with spacing
of 4.0 x 3.6 m. In orchard 2 (UTM WGS84 4934461M3B7J3E; 528 m a.s.l., 0.158 ha), ‘Tonda di
Costigliole’ apricot trees were planted in 1999hwspacing of 4.5 x 3.5 m. Orchard 2 was uprooted
by the grower in the fall of 2010, and in 2011 @sweplaced with orchard 3 (UTM WGS84
4935557N 380196E; 456 m a.s.l., 0.346 ha), an apoichard with trees of cv Pinckot planted
with spacing of 4.3 x 3.5 m in 2005. In all orchgrdieeds were chemically controlled only under
the trees, making soil tillage unnecessary. Pegtraloconsisted of one etofenprox treatment and
one imidacloprid or acetamiprid treatment at thalpfll/fruit set stage, in the first half of Apri
Since earwigs are nocturnal and readily hide irtsteduring daytime, population density was
monitored in each orchard by means of corrugatedboard strips (20 x 50 cm) as used by Helsen
et al. (1998), Burnip et al. (2002), and Nicholaale(2005). Cardboard strips were placed on the
lower part of the trunk (approximately 30 cm abtive ground) of five randomly selected trees, one
strip per tree, on March 30 in 2010 and on Apiih 2011, and checked weekly for presence of
earwigs until the end of harvesting (July 8 in 2@b@ June 20 in 2011). During field surveys,
cardboard strips were replaced, and hidden indalgiwere collected with the help of a portable
vacuum cleaner. All collected individuals were greed in 70% ethanol and transferred to the
laboratory for subsequent identification followidgscription by Fontana et al. (2002).

In surveyed apricot orchards, we assessed theiigfaess of two arboreal glues in preventing
earwigs from climbing up toward tree canopy. Infrearchard, three plots were marked out to
compare paste glue Rampast¢protecta s.a.s., Le Thor, France; treatmentdbid glue

Vebicolla® [Vebi Istituto Biochimico s.r.l., S. Eufemia di Bgoricco (PD), Italy; treatment 2], and
control (treatment 3). In the plots, treatmentsen@ndomly assigned and five trees per treatment
were randomly chosen within each plot for obseoratGlues were applied at the end of April,

when the first earwigs were observed in the camtbtyaps on control trees. No further glue
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application was made. Glues were applied on theldgart of the trunk (approximately 30 cm
above the ground) of all trees in each plot: Velaowas applied on plastic tape previously
wrapped around the tree trunk, while Rampd3twps spread directly on the trunk. RampaStop
was applied also on neighbouring plants and onascchtakes in all plots to prevent earwigs from
reaching the plants by climbing up on the stakeswifjs trapped in the glues were counted weekly
and removed with a small spatula, preserved in d%nol, and subsequently identified to species
level in the laboratory. In addition, in 2011 arcgyated cardboard strip (20 x 50 cm) was placed
above the glue on the trunk of all treated treemder to assess earwigs’ capability to bypass the
glues. These strips were placed on May 24, andkeldeweekly for the presence of earwigs as
described above. At harvest, all fruits of sampteds were checked for damage by earwigs, and
the number of damaged fruits was recorded. In 2Bafjest started on June 29 and July 16, and
finished on July 7 and July 26 (four picks) in caath 1 and orchard 2, respectively. In 2011, harvest
started on June 4 and finished on June 20 (sixspiokboth orchards 1 and 3. Data on local weather
conditions during field experiments were providgdRete Agrometeorologica, Regione Piemonte,
Settore Fitosanitario (Torino, Italy).

2.2 Laboratory trials

In September, male and female earwigs were cotlenté®M apricot orchards, and transferred to
the laboratory in a large container before theyewesed in the experiments. Cardboard boxes

(50 x 40 x 25 cm) were prepared as test unitsdoydatg a piece of apricot tree trunk
(approximately diameter 10 cm, length 30 cm) inlib®, on top of which a ripe apricot was laid.
Three treatments were included: paste glue Rampadiquid glue Vebicoll&, and control, with

four replicates per treatment. RampaStapd Vebicoll& glues were applied on the trunks

following the same methodology used in field trids/e randomly chosen earwigs were introduced
per test unit, and cardboard boxes were subsegqusa@led with masking tape in order to avoid

insect escape. The use of sealed cardboard bdaesdldarkness conditions to encourage earwig
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activity. Percentage of damaged fruits, and faaterd units number of insects trapped in the glue
were recorded 24 and 48 hours after earwig intriboloic

2.3 Statistical analysis

Numbers of earwigs captured in cardboard stripsgulabove the glues and on control trees were
compared using the non-parametric analysis of Kaligkallis as the assumption of normality and
homogeneity were not met (Shapiro-Wilk test anddrevtest); the means were then separated
using Mann-WhitneyJ-test (P<0.05). Data on fruit damage were analysea generalized linear
model with a binary distribution and logit link, cgidering a randomised block design where each
fruit was a statistical unit; the blocks were reggngted by the two orchards. In the model the fixed
effects were glue (treatment), year and block, taednteraction glue * year. In case of significant
differences, means were separated through Bonfaesin(P<0.05).

In the laboratory trials, after checking normahiyd homogeneity (Shapiro-Wilk test and Levene
test), numbers of insects stuck in the glue werepared using one-way ANOVA (P<0.05), and in
case of significance means were separated usingyTekt (P<0.05). The percentages of damaged
fruits were compared using the non-parametric amalyf Kruskal-Wallis, as the assumption of
homogeneity was not met (Levene test); the means then separated using Mann-Whithéyest
(P<0.05).

The SPS8 statistical package for Windows (version17.0; SPBS., Chicago, IL, USA) was used

for the statistical analyses.

3 Results

3.1Fieldtrials

In the orchards under investigation, the Europeawig F. auricularia was the predominant
specieswhile just a few specimens of maritime earn/gsolabis maritima (Bonelli)
(Anisolabidae) and of short-winged earwigterygida media (Hagenbach) were recorded. Earwig

populations were mainly composed of nymphs untd-dune, and then adults increased. Seasonal
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abundance of earwigs was variable in the threeamdsh In orchard 1, in both years earwig nymphs
were first observed at the end of April and nymphralance peaked in mid-June. Adults appeared
in mid-June in 2010 and at the end of May in 2@ their abundance reached 83.7 adults'trap
on July 8 in 2010, and 60.6 adults ffagn June 20 in 2011 (Figs. 1, 2). In orchard 200

earwigs were first observed at the end of Aprilniyyh abundance peaked on June 3 with 266.3
nymphs trap, and adult abundance peaked on June 24 with 2@I5s trap (Fig. 1). In orchard 3

in 2011, earwigs were found starting from early Midymph abundance peaked on May 16 with
17.8 nymphs trap, and adult abundance peaked on June 20 with #8i&arap" (Fig. 2). [Figures

1 and 2 near here]

Earwig captures on Vebicoflaand RampastSpglues were very low. Mean number of earwigs
stuck in the glue was higher than 2 only on Rangpistn June 18 and on Vebicdllan July 1 in
orchard 2 in 2010, and on Rampas$tom June 6 in orchard 3 in 2011. The number of grw
captured in the cardboard traps placed above tlesgh 2011 was also very low. Maximum
densities of earwigs tradpwvere 2.8 for Rampast8@nd 13.6 for Vebicolfain orchard 1, and 0.2

for RampastoP and 4.6 for Vebicoll@in orchard 3 (Table 1). The number of earwigs wagst in

the cardboard traps was significantly higher intoarirees than in treated trees on May 31
(Kruskal-Wallis analysis: df = 2, chi-square = 187P = 0.005), on June 6 (Kruskal-Wallis
analysis: df = 2, chi-square = 12.133, P = 0.088) on June 13 (Kruskal-Wallis analysis: df = 2,
chi-square = 10.556, P = 0.005) in orchard 1. tthard 3, the number of specimens captured on
control trees was significantly greater than tleabrded on trees with glues on May 31 (Kruskal-
Wallis analysis: df = 2, chi-square = 11.0765, @.604), and on June 6 (Kruskal-Wallis analysis:
df = 2, chi-square = 11.024, P = 0.004). [Tableearrhere]

In order to assess fruit damage, in 2010 8,4191é&r@b1 fruits were checked in orchard 1 and
orchard 2, respectively, while in 2011 2,039 aré82,fruits were checked in orchard 1 and orchard
3, respectively. Significant differences were folnratween treatments, years and blocks (glue:

Wald y? = 360.755, P < 0.01; year: Walti= 4.195, P = 0.041; block: Wajd = 485.845, P < 0.01;

7
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glue*year: Waldy® = 63.658, P < 0.01) (Fig. 3). Percentage of filaimage was significantly higher
in the control than in treatments in both yearsrédwer, both glues were significantly more
effective in damage reduction in 2011 than in 2@@ overall Rampastop® proved to be the most
efficient control method. [Figure 3 near here]

3.2 Laboratory trials

At the first inspection 24 hours after earwig inhnotion, percentages of individuals trapped on the
glue were 15% on Rampasfband 5% on Vebicolf with no significant differences between
treatments (ANOVA: df = 1, 6, F = 0.857, P = 0.39®) the second inspection 48 hours after insect
introduction, the rate of individuals glued on Rast increased to 50%, whereas the percentage
of individuals glued on Vebicolfadid not change (ANOVA: df = 1, 6, F = 13.714, P.810).
Percentage of damaged fruits was null for Ramp&stap Vebicoll&, while it reached 75% in the
control (Kruskal-Wallis analysis: df = 2, chi-sqaar 7.333, P = 0.026) (Table 2). In the control all

individuals were alive at both inspections. [Tableear here]

4 Discussion

Surveys by means of cardboard traps demonstraé¢#.tauricularia is the predominant earwig
species in apricot orchards in Piedmont and repteseserious treat for fruit farminigorficula
auricularia is a univoltine species even though some femaegooduce two broods, as was
observed in southern France and Belgium (Guilletl.€2000, Moerkens et al. 2009). In this case, a
small number of females produce a second clutéaity summer of the same year, and during
summer adults of the first brood coexist with nymplithe second brood. Our sampling data lead
us to suppose that the population living in thelgtarea exhibits only one brood, since the
appearance of adults corresponded with a progeeggigrease of juvenile stages at the end of
spring. Nonetheless, further sampling throughoetwhole season is required to confirm this

hypothesis.
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In the present study, earwig density was highlyalde throughout years and orchards. In 2010, the
great difference in population levels in orchardmil 2 could be explained by the presence of two
different cultivars in these orchards. ‘Tonda ds@gliole’ in orchard 2 is an old, local variety
characterised by late yield and by fruits with aneatense aroma and a juicy pulp (Valentini et al.
2004). As reported by local growers, these qualiteuld make it more luring fét. auricularia,
justifying the high number of insects collectedtba cardboard traps placed on the trunks of these
plants. On the other hand, different earwig abundaacorded in 2011 could be due to the different
altitudinal location of the two orchards, with oactl 1 characterised by a lower temperature range
(data not shown) and thus probably more favourabéarwig population. The relationship between
F. auricularia biological cycle and temperature has already Ignlighted, and allowed the
development of day degree models to predict thagbgy of earwig populations (Helsen et al.
1998, Moerkens et al. 2011).

The application of arboreal glues on tree trunkvptbto be effective for earwig control and
determined a significant reduction in fruit damaglee very low number df. auricularia captured

in the cardboard traps placed above the glues caapeth captures obtained on control trees
proved the effectiveness of glues as physical &arto prevent earwigs from climbing up the
trunks and reaching ripening fruits. In particuRampastoP was the most successful one on trees
with a very rough and cracked bark (orchard 3)esin this case the plastic tape spread with
Vebicolla® could not completely adhere to the trunk. Thessitjve results were also confirmed by
laboratory trials.

The positive effect of the glues in reducing fdaimage was notably evident in 2011, but less in
2010. In 2010, ‘Tonda di Costigliole’ apricot tre@schard 2) showed a very low percentage of
damaged fruits also on untreated plants, despitgyahigh earwig population density. It is
probable that the fruits are very luring ferauricularia, attracting a huge number of insects on the

trunks, but maybe the texture is not appreciatéesé€ results demonstrate also that a high earwig
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population density in the orchard does not alwaysespond to a high rate of fruit damage, and that
different cultivars can show different suitabilftyr F. auricularia.

Despite the high number of earwigs captured ircdrdboard traps on control trees, the number of
earwigs trapped on the glues was always very lgardtess of apricot cultivar. Moreover, no other
insects were observed trapped on the glues, ekmepbme flies. This suggests that glues could
have a repellent action against insects, evensifws only partially confirmed by results obtained
in laboratory trials, where more than 40% of thdivituals were stuck on Rampastopiowever,
laboratory trials imply artificial conditions anititle space for earwigs to move in, factors thagmbi
have partially affected the insects’ behaviour.

The use of glues should be harmless to the agreystam and safe for beneficial insects. However,
further research is needed to ascertain the ingdagities on beneficial arthropods. Previous studies
demonstrated that glue rings could also excludg fanin the trees, in particular aphid-tending ants.
As a consequence, higher predator densities aret laphid densities can be observed (Mifarro et
al. 2010, Stutz & Entling 2011), while in other easphid abundance increases due to the
concurrent exclusion of earwigs (Pifiol et al. 200%)e present study was not aimed at assessing
the effect of glues on ant populations, and anhdbace in sampled orchards was unremarkable.
Nonetheless, during field surveys no ants wererdszbon the glues. The possible increase of
aphid populations due to earwig exclusion, as ofeskein citrus and apple orchards (Mueller et al.
1988, Nicholas et al. 2005, Romeu-Dalmau et al220% worthy of further investigations.

Anyway, in all the cases in which earwig populasi@ne so high to cause significant damage to the
fruits, and other control strategies are not adesée.g., chemical treatments close to harves)tim
the use of arboreal glues offers more pros thas.con

The presence, even if small, of earwigs in cardibtraps above the glues suggests that the
European earwig adults can somehow bypass the Abwerding to the literaturds. auricularia

rarely flies even though it has completely devetbpings (Fontana et al. 2002). Empirical remarks

indicated that a small number of individuals wale @b reach the canopy of isolated apricot trees
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with a very large band of Rampastoglue on the trunk (authors’ unpublished data)gesting that
earwigs might eventually move by flying, when nbetpossibility is available. In the presence of
large earwig populations, the application of gluetloe trunk might therefore not be sufficient to
completely prevent fruit damage and should be cemphted with other techniques. According to
some studies, earwig population density can becestlwith proper orchard management practices
such as soil tillage, which negatively affects agsnduring their nesting phase (Moerkens et al.
2011, 2012, Sharley et al. 2008). Combining shéde at earwig nesting phase and application of
glue barriers on tree trunk at time of earwig miigmrato the tree could help in reducing fruit
damage by earwigs without the use of insecticithess avoiding the negative side-effects spray

applications might have on beneficial insects presethe orchard, such as bees and hoverflies.
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Table captions

Table 1 — Total number and percentage of adulEBuodpean earwigs collected in corrugated
cardboard traps placed on the trunks above Ramg@stod Vebicolla® glues and on control trees
in two apricot orchards in 2011. In the rows, mea@scardboard trap followed by different letters

are significantly different (Mann-Whitndy-test, P < 0.05).

Table 2 — Percentage of damaged fruits and inséot& on Rampastop® and Vebicolla® glues in
laboratory trials. In the columns, means followgddiferent letters are significantly different

(damaged fruit, Mann-Whitney-test, P < 0.05; insects on glue, Tukey test, F08)0

Figure captions

Fig. 1 — Nymphs and adulEorficula auricularia (mean number + SE) collected in corrugated

cardboard traps (control trees) in apricot orchdr@s) and 2 (b) in 2010.

Fig. 2 — Nymphs and adulEorficula auricularia (mean number + SE) collected in corrugated

cardboard traps (control trees) in apricot orchal@3 and 3 (b) in 2011.

Fig. 3 — Logit of apricots damaged by European epatvharvest in the orchards surveyed in 2010
and 2011, predicted by Generalized Linear ModelggWaldy? = 360.755, & 0.01; year: Walgf
= 4.195, P= 0.041; glue*year: Walgf = 63.658, < 0.01). Data marked by different letters are

significantly different (Bonferroni test, P < 0.05)
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Date Corrugated cardboard on ~ Corrugated cardboard placed above
untreated plants Rampastop” Vebicolla®
Total+SE %% adults Total+SE % adults Total+SE % adults
Orchard 1
31May 13.4+3.4 a 1.5 0.2+£0.2 b 100.0 1.2+0.6 b 16.7
06June 44.0+£1.7 a 1.8 0.0£0.0b 0.0 3.8¢1.9¢ 42.1
13June 70.8£1.9 a 6.5 0.4£04b 100.0 4.0+3.8b 85.0
20June 68.8+11.6 a 88.1 2.8+1.4a 100.0 13.6+8.4 a 100.0
Orchard 3
31May 6.8+1.9 a 41.2 0.2+£0.2 b 100.0 0.2+0.2b 100.0
06June 8.8+1.7 a 954 0.0£0.0b 0.0 0.7£0.3 b 97.8
13June 2019 a 100.0 0.0£0.0 a 0.0 0.6£0.4 a 100.0
20June 13.8+11.6 a 100.0 0.2£0.2 a 100.0 4.6£2.5 a 100.0

412
413 Saladiniet al., Table 1.

414
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415
416

Treatments Insects on glue (%) 5E

Drammaged fruits (%) 5E

After24 h

After48 h After24 h After 48 h
Rampasto ® 1540.5a 50£0.5 a 0a Ok
Webicolla 502 a 50.2 b 0a 0h
Control - - 0a T5+0.2a

Saladiniet al., Table 2.
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