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4 PROJECTS AND REVIWES

4.1 Does length of caudal filament in Lissotriton montandoni
males correspond with their reproductive success and the
condition of their offspring?

Authors: Agata Miska & Maciej Bonk

4.1.1 FIRST VERSION OF THE PROJECT

Project summary:

In many species sexual ornaments are importantsitaddts influencing both female
choice and consequently reproductive success adsnalother word, sexual ornaments are
good gene predictor and honest signaling. One df stnament is caudal filament occurring
in two European newts males. Length of the filammeay have a signal function to attract
female and also can be related to reproductiveesscdt is already known that newts female
prefer males’ with longer caudal filament. Howetlegre is no information about
reproductive success and condition of the offspiiniglation to length of the filament in
newts. We are going to assess total number of h@ussotriton montandoni) offspring,
number of offspring that achieve metamorphosis, @y condition index of metamorphs
from males with long and short caudal filament. Aiddally we are going to test whether
time spend on female decision of mating is relapechudal filament length. We predict that
there will be higher amount of offspring from lomgaudal filament males’, higher number
of offspring that achieve metamorphosis, and thiglyhave higher body condition index. We
also predict that time spent on mate decisiontvalshorter when female is exposed to long
filament male.



Project description, methodology and expected resisl
1. What problem is being proposed and why?

The aim of the project is to test whether malesiaktraits is related with their
reproductive success in various development staigibeir offspring. The model species in
this study will be the Carpathian Newt Lissotritmontandoni. Males of this species has
characteristic sexual trait — caudal filament a@nslas shown that in closely related Palmate
Newt (L. helveticus) there is a strong positivatieinship between the length of the filament
and attractiveness to females (Haerty et al. 20@@)eover, our model species is suitable for
captive breeding (Osikowski and Ragki 2003).

The key point of the study is mating female witlotmales: one with shorter caudal filament
and one with longer caudal flament. Reproductivecess will be measured as (i) total
number of offspring (ii) a number of offspring thethieve the metamorphosis. We predict
that long filament males will have more offspringdahat the offspring of longer filament
males will have better survival (i.e. there will ligher ratio of metamorphed offspring to
initial larvae number). We also predict that metbgohed individuals will have higher value
of body condition index (BCI) when father has lonfijeament. In other word, we will test
whether the length of caudal filament is the hosagtaling.

Despite it is generally believed that caudal filatie a sexual trait in newts, it has not been
tested yet whether the length of it is relatedefaroductive success.

Additionally we will test whether time spent on fal@s decision of mating is related to
caudal filament length. We predict that time spmntlecision will be shorter when female is
exposed to long filament male.

2. What is the present state of knowledge in the,fagld to what extent does this project
verify it? How will the project advance discoverydaunderstanding in its field or across
fields? Is this a new or a continued problem?

The role of sexual traits has been a major isseeatogy and evolution as it is
concerned to be the honest signaling of males’ gmoaks. As some traits as long tails in
birds are energetically expensive, and what is praeking males more detectable to
predators males with extraordinary traits shouldheebetter ones as despite having such
ornaments survives in nature. Classical experimamisobservation has been carried out on
birds, mammals and insects (Krebs and Davies 1&8®papers cited therein, Ezenwa and
Jolles 2008, Malo et al. 2005). In amphibian selvaals traits as concerned to be sexual
ornaments (coloration, breeding callas, crestsg @rthem is caudal filament occurring in
two European newts species. This ornament mayctafie condition as this very fragile
structure is easily lost for example due to presatirhus, males which retain long filament
are the ones that successfully avoid predatidmadtbeen investigated whether this ornament
play any role in breeding behavior. Haerty and atwers (2007) proved that female prefer
males with longer caudal filament. These researeéstigated the time which female spent in
the proximity of males differing in the length adual filament. Female spent more time in



the proximity of males with longer filament. Howeythe time spent with given male may
not fully represent whether male is good gene pl@vi

Our study will continue the idea of the role of dalflament as a good gene predictor. In
comparison to former research on caudal filameneints we go step further planning to
assess reproductive success measured as a totaénahoffspring. Because in amphibians
moment of metamorphosis is the limiting one (Lor2802), we will also use number of
successfully metamorphed individuals as well as thady condition index.

3. What is the proposed methodology? How wibbivs the problem? What equipment will
be used? Does the applicant have the required egemp skills and access?

a) Experiment design and statistics

Experiment will be carried out according to follawgischeme: one female will be mate with
two males differing in the length of caudal filamelBach male will be presented to female
and after successful mating (spermatophore takuigbe removed and replaced by another
male. We plan to arrange at least to mates with g@ade in reverse order of mating to
minimalise fertilizing order effect which is sug¢es for newts. Then, we aim to collect
genetic material from dying larvae and specimeaswhll metamorph successfully. Such
experimental box will be replicated 10x. We wilste null hypothesis of lack of the
differences between the number of offspring (dealrgos, dead larvae and mesomorphs
together) from males differing in caudal filameendth applying ANOVA where the
dependent variable will be the total number of mfiisg (M), investigated fixed factor will be
filament length (L; two levels: short (S) and loflg). Similar model will be applied to
investigate filament length relation to only deadbeyos and larvae together as a dependent
variable and separately for only metamorphs nurabexr dependent variable. Because the
number of metamorphs may be related to initial neind offspring (dead embryos, dead
larvae and mesomorphs together) we will apply AN@OMth initial number off offspring

as a covariate. As the caudal filament length nmeagelated to age of males we will conduct
additional analysis (ANOVA) applying the age of mak a fixed factor. Analogous ANOVA
and ANCOVA model will be applied in case of BClrmEtamorphs as a depended variable .

To test whether there is a difference in the tipens on females’ decision on mate with two
males we will apply ANOVA with filament length adiged factor and female as a random
factor.

b) Experiment technical details

Newts will be capture during spring migration (Mau&pril). We will collect only specimen
couth on land. Such approach is necessary to denithg already fertilized females in
sample (females are fertilized only in water; Jagkc1987). Males will be also captured on
land before growth of a caudal filament to avoidafaility in filament length due to
environmental factor (i.e. predation). We will aBssess the age of individuals using
scelotochronology. This method is commonly usegkg®arch on animals with circumannual
life cycles (including amphibians) due to a verylmargin of error and low financial costs



(Castanet et al. 1993, Sinsch et al. 2007). Mal#de kept separately: one mail in one
aquarium to avoid aggressive behavior (bites rieguih cutting the filament). Females will
be kept in laboratory in two aquariums (60x30x35dmg females in each of them. Aquaria
will be filled with water and kept in standard teengture and photoperiod conditions (see
Osikowski and Rafiski 2001). Because filament grows from zero whetemget into water
we will measure the length of the filament in framdomly chosen males every day until the
filament length is fixed. We are going to arrangating after filament length fixation (10
days without signs of increase in the length). Aftating regular observation will be carried
out to remove every dead larvae and their alcakatibn. Obtained metamorphs will be
measured and weighted to get the BCI value acogtditiarris (2008). After measurement
every metamorphed specimen will be fixed in alcdbofurther microsatellite analysis. We
will collect all dead larvae and all metamorphgrthve will randomly choose sample of 30
individuals in each developmental stage per onemx@ntal box. If the number of samples
will be lower than 30 we will consider all of thedividuals.

To test the time needed for females’ decision otirgave will measure the time from
beginning of male exposition to female to firstggrof breeding behavior (indirect contact).
We will not consider the cases where mating issmotessful.

Financial support will allow us to organize labargtcondition for the experiment. We have
necessary knowledge to captive breeding of modsdisp.

c) Microsatelite analysis

To identify fathers of obtain offspring we will dgghree of nine known very polymorphic
microsatelite loci (GU574499, GU574498, GU57449@dachowska et al. 2010). We are
going to have done all molecular analysis in PaputaEcology Group in Institute of
Environmental Science of Jagiellonian University.

4. What are the expected results of this project?

The results will contribute to our knowledge ofe@f males sexual traits. In detail, it will
brings knew idea of behavioral ecology of Carpattiewt. We plan to publish at least three
articles in refereed scientific journals and attabteast two international conferences.

Literature:

Castanet J., Francillon-Vieillot H., Meunier FRi¢cgles A. 1993. Bone and individual
ageing. In: Hall B.K (ed.) Bone growth. CRC Preps 245-283.

Ezenwa V.0O., Jolles A.E. 2008. Horns honestly daikeparasite infection in male and
female African buffalo. Animal Behaviour 75: 201822.

Haerty W., Gentilhomme E., Secondi J. 2007. Feipedéerence for a male sexual trait
uncorrelated with male body size in the Palmatetr{&viturus helveticus). Behaviour 144
797-814.

Harris R.N. 2008. Body condition and order of atigffect cooperative nesting Behaviour
infour-toed salamanders Hemidactylium scutatumn#giiBehaviour 75: 229-233.
Juszczyk W. 1987. Plazy i gady krajowe. PWN, Warsza



Krebs J.R., Davis N.B. 1982. An Introduction to Beioural Ecology. Blackwell Scientific
Publishing, London.

Loman J. 2002. Rana temporaria metamorph produatidrpopulation dynamics in the field.
Effects of tadpole density, predation and pondrdyydournal for Nature Conservation 10:
95-107.

Malo A.F., Roldan E.R.S., Garde J., Soler A.J., @odio M. 2005. Antlers honestly
advertise sperm production and quality. Proceednfigise Royal Society B: Biological
Sciences 272: 149-157.

Nadachowska K., Flis I, Babik W. 2010. Charactdraraof microsatellite loci in the
Carpathian newt (Lissotriton montandoni). Herpegatal Journal 20: 107-110.

Osikowski A., Rafiiski J. 2001. Multiple insemination increases repatiye success of
female Montandon's newt (Triturus montandoni, Ctaydaalamandridae). Behavioral
Ecology and Sociobiology 49: 145-149.

Sinsch U., Leskovar C., Drobig A., Konig A., Grod§eR. 2007. Life-history traits in green
toad (Bufo viridis) populations: indicators of h&liquality. Canadian Journal of Zoology 85:
665-673.

Project schedule — anticipates tasks

No. |Name and description of task Expected Expected cost
completion date |(zf)
(mm/yy)
1 The purchase of necessary equipment and materials 02.2011 20496
2 Fieldwork in mountains 03.2011 10400
3 Mating/breeding/transformation 03-09.2011 75010
4 Molecular analyses 10-12.2011 39 260
5 Assessment of the survival success in methamorphs 01-02.2012 13910
6 Preparation of manuscripts and conferences presentation, 02-05.2012 45 970
participation in conferences
Total 194 646
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Proposed budget

No. |Item Funds for each budget year (zt)
2011 2012 |Total

1 Direct costs, including: 105570 |46 200 (151770
1/ Salaries and benefits 68 500 25 (08500
2/ Equipment 8 250 - 8 250
3/ Other direct costs 28 820 21 2@ED020

2 Indirect costs 29 196 13 86@3056

3 Total costs (1+2) 134 766 59 88094 646

Details of direct cost items:

1/ Solaris and benefits;

Principal investigator person-months; 16 months)dQ0zt

Principal investigator employee; 16 month, 40 000z}

Technical assistant; 5 months, 13 500zt

2/lequipment (type, estimated cost, planned monfluathase, justification)

* 42 aquariums 60x30x35 , capacity - 63I; 2 90Bebruary 2011; necessary for keeping
animals.

* 45 filters HBL-301, 300I/h; 600z}, February 20Necessary for keeping the same
conditions in each aquarium.

* 45 thermometers ROBIZO; 800zt; February 2011;ddsary for keeping the same
conditions in each aquarium.

* 43 aerators HP-100; 800z, February 2011; Necgdsakeeping the same conditions in
each aquarium.

* 14 metal shelves 180x80x30; 1050zt; February 2814dce for aquariums.

* 42 lamps; 800zt February 2011; Necessary fopkegethe same conditions in each
aguarium.

» 43 water heaters ATMAN 300W; 1300zt; February POdecessary for keeping the same
conditions in each aquarium.

3/Other direct costs (type of expenditure, amoandl relation to project plan)

» Chemical analysis for molecular parental tesg2(@samples); 20 200zi.

» Expenses related to fieldwork in mountains; 3@00pllecting wild living newst.

* Office materials; 1 000zt

* Other services; 500zt

* Fees and travel costs for two people relatedattigipation in international conferences; 20
000zt.

» Ethanol 96%; 100zt; Necessary to collect samples.

* 5000 eppendofs BIORON; 600zt; February 2011; Neaey to collect and store samples.
* Food for animals; 4200zt

 Laboratory supply; 420zt; to conduct scelotoclmlogical tests.
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4.1.2 REVEWS

* Marta Szulkin
Review of project‘Does length of caudal filament in Lissotriton
montandoni males correspond with their reproductiuecess and the
condition of their offspring?”

This is a very good grant application that readl fs@m the start up till the end. Most
importantly, it asks scientifically valid researsippotheses from the field of sexual selection
(evolutionary biology), and presents sound waysddressing the research problems. The
application provides an excellent summary, highligh current knowledge and missing gaps
the authors want to provide answers for. | only enaminor comments related to this
application.

Project summary — very good structure, outlininyj fdat is already known, (b) gaps in
knowledge, (c) project outline and (d) predictioBsch structure allows the referee to have a
good grasp of the project’s aims in no time — welhe.

Project description

Part 1

Good section.

Line 31: “various” is a bit unclear — be more sfiec+ either name the stages you are
interested in, or provide a count estimate (e.g, 8tdevelopmental stages of the offspring).
Line 35-36 — while this is indeed important infomoa, do mention why it's important —
captive breeding allows you to carry out the bregdixperiment. It allows you to breed your
subject species in captivity, thus fulfilling thateria for mate breeding experiment that you
want to set up.

Line 45-46 — excellent sentence pinpointing thednieelink a morphological trait to fitness
(i.e. reproductive success) in order to demonsitateole as a sexual trait, although at the
moment it is not tied in with the rest of the texperhaps re-shifting it to line 36 may be a
way round it.

Part 2

Excellent section building up on previous findingsnd outlining research aims
complementing and deepening existing knowledge.

Part 3

A well structured outline of the proposed methodglo

Part A.

No major comments, although | would be inclinednorease the sample size, as testing the
reproductive success of 20 males (tied into 10s)reeems borderline in terms of sample size.
It may be worth exploring this option if the budgélbws for it.

Lines 81-82 — it is important to double check tbatidal filaments grown in captivity are
representative of filament length found in the wididitionally, what would be the threshold
of long / short filaments?

Lines 83 — meaning two males?

Line 95-96 — but what would happen if age doeseddafluence caudal filament length? A
separate analysis may allow you to pinpoint th@bpm, but the question still remains as to
how to control for such possibility. How about ugiGLMs (General linear models) which
allow you to use more than one explanatory varmliistead of Anovas? You could also use
GLMMs if you want to include any random effects.

Part B

No comments, very good section.
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Part C

Are three markers really enough to determine pagérit seems like a very low number to
me (although such number is indeed used sometinves).may need to consider (in your
budget) a larger number of markers in case yowarpay exclusion scores with three markers
are not satisfactory.

Proposed Budget

A few comments to be made here.

Project schedule

| cannot find in the equipment outline what can suprto the very high figure of 75010zl in
terms of mating/breeding/transformation, unlesedludes salaries? Please clarify. Similarly,
figure no 6 appears on the high side, unless (agamcludes salaries.

Salaries

| would not expect the Pl to have the same salartha PI's employee. Moreover, the PI's
salary (2500zt/month) should most certainly havegher salary than the technical assistant
(2700zt/month)!

Other

Conference and travel costs: on the high side

Molecular parental testing: you know the fees betian | do, but the costs presented here
may be undervalued, particularly if one adds morelecular markers or consumables
associated with the lab work.

Overall — a very interesting project with greategyatal for promising outcomes.

* Agata Pietrzyk
Review of project: Does length of caudal filament in Lissotriton

montandoni males correspond with their reproductiuecess and the
condition of their offspring?”

The proposal is written in a clear, well-organixegly and have all the parts needed.
Description of the planned project is argumentading convincing. Scientific background is
presented in a persuasive way and it justifies eetlugh the validity of the project. There are
lesser inaccuracies, as in lines 63-64: “Thus, snaleich retain long filament are the ones
that successfully avoid predation” — if it is knownshould be an appropriate citation here,
but in the previous sentence there was a presumgibis ornament may reflect the
condition’, 1.62) so that should be specified andiad. There are some minor spelling and
language mistakes (e.g. lines: 12, 30, 58, 60, 65).

Methodology is planned correctly, but there is mimimation about how many
repetition will be taken in the test of differendeghe time spent on females’ decision on
mate with two males.

The budged is a weak point of the project. Thescobsalaries comprise almost 50%
of the total costs. That would be acceptable ifviloek of highly qualified specialists was
needed. Here, the work is planned to be done by$edents (sufficiently well-trained and
experienced) with a help of technical assistanthece is no point in reserving such a big part
of budget for the salaries.
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» Edyta Podmokia
Review of project‘Does length of caudal filament in Lissotriton
montandoni males correspond with their reproductiuecess and the
condition of their offspring?”

This project is very good planned. You presentghang clearly and logically.
Methodology is correct and appropriate for everyryguestion. Statistical analysis are
suitable for proposed work. The hole project isectrand | couldn’t find any seriously
technical mistake. | can see that applicants haviela knowledge about the amphibians and
their biology. Also, you have some experience imkweith them and you know very well
herpetological literature (144-171). In generaljiyproject is well thought and well planned
but | think that the problem is not so importanbu¥vant to investigate really narrow field.
Although your experiment is planned in detailss ihot scientifically significant. | predict
that results of your work could be published omyery specialized herpetological journals.
Summarizing, | can’t give you the money for thigastigation in the sum as you asked about.

Other comments:

. In lines 121-122 | don’t understand what you wando exactly. Why do you want to
take samples from only 30 individuals and what lehidamples and how?

. Your budget is too high. You want to too much mpifor salaries and benefits. (185-
187)

* Agata Rudolf
Review of project: Does length of caudal filament in Lissotriton

montandoni males correspond with their reproductiuecess and the
condition of their offspring?”

The project is ambitious, but not very innovatiVee challenges of the proposed
research dosn’t seem important to me.

However, the project could be scientifically sigraint, becouse the authors are
applying clever method to investigate the time eeefdr females decision on mating, after
exposition on male with a different flament lengiimey eliminate the influence of the other
factors, which could falsify the results. It maywbagotential for significant outcomes.

Methodology is not completely clear to me just bgding, but it seems that the
shedule is reasoning and logical. Statistical mahagy for expected data structure is also
correct.

The project seem to be realistic and the costaa@iréoo high for the three year project.
Objectives and hypotheses are clearly presentethenthuse-and-effects relationship is
logical. | also think that proposal research methaduld enable to achieve the goals of the
project, becouse they seem to be weel thought.

I couldn’t find potential scientific or methodolagil problems that may arise during
conducting the planned research, what proves tomae again, that methodology has been
estabilished correctly.

The presentation of the project is actually welbaged and concise. However the part
of methodology about the experiment shedule idatatly clear.

The title is adequate to the contents of the ptpgawl the language is correct and neat.
Even though, the topic and the proposal problenteeproject dosn’t fell me on the floor,
the project arrangement seems to be proper andseoiso | will decide to concede the
bailout.
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* Iwona Giska
Review of project‘Does length of caudal filament in Lissotriton
montandoni males correspond with their reproductiuecess and the
condition of their offspring?”

The aim of the project is to test if length of taidal filament in Carpathian Newt has
any effect on reproductive success of males. Téeareh question has a strong base for the
prediction of positive relation between reproduetsuccess and length of the filament and it
is supported by literature where information aldmigger sexual attractiveness of males with
longer filament can be found. Study results woukt pdd Lissotriton montandoni to the list
of species that have a sort of sexual ornamentatidig high quality genes or will exclude the
length of a filament as a morphological featutatesl to genetical condition. The value of
the answer of research question will be just cogmitf the research would be about
breeding, farming species, it would have appliadihgs, useful for breeders.

The hypothesis and prediction of the study arer@ed experiments proposed to test
them seem to be suitable as number of offspringtlagir survival is a good indicator of
reproductive success. Authors could add some irdbbam on knowledge about relation of
sexual ornament and reproductive success of offesies that have been well studied
regarding sexual ornaments function importance.

Methodology is clearly described and data obtaineth the experiment should
answer all research questions. | would add themnimftion about the number of females and
males that are going to be tested to know the sasipé. Authors should add the information
if animals will survive the experiment and will $ete as it is protected species in Poland.
Statistical analysis is well explained. | wouldtjtlink more about male age as a factor for
the analysis. Maybe it would be better to test s®pdy if there is relation between filament
length and males age and for proposed project,salthe same age should be used.

Methodological value of the project is high as waéinned experiments will clearly
answer questions. But nowadays when amphibianslgigns have serious problems and
need protection, often active protection, | am weyidy if money should not be spent for
more applied studies that in this field would berenosefull.

4.1.3 FINAL VERSION OF THE PROJECT

Project title:

Does length of caudal filament ir_issotriton montandoni males correspond with their
reproductive success and the condition of their aspring?

Applicants:

Agata Miska, Maciej Bonk

Project summary
In many species sexual ornaments are importantsirtadéts influencing both female
choice and consequently reproductive success asnah other word, sexual ornaments are

good gene predictor and honest signaling. One @f stnament is caudal filament occurring
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in two European newts males. Length of the filammeay have a signal function to attract
female and also can be related to reproductiveesiscdt is already known that newts female
prefer males with longer caudal filament. Howevere is no information about reproductive
success and condition of the offspring in relatmifength of the filament in newts. We are
going to assess total number of newtssgotriton montandomioffspring, number of

offspring that achieve metamorphosis, and body ti@mdndex of metamorphs from males
with long and short caudal filament. AdditionaNye are going to test whether time spend on
female decision of mating is related to caudahifigmt length. We predict that there will be
higher amount of offspring from longer caudal fikamh males, higher number of offspring
that achieve metamorphosis, and they will havedrnglody condition index. We also predict
that time spent on mate decision will be shorteemvfemale is exposed to long filament
male.

Project description, methodology and expected resisl

1. What problem is being proposed and why?
The aim of the project is to test whether malegusétrait is related with their

reproductive success in different development stéige. eggs/embryos with larvae and
metamorphs) of their offspring. In other word, will vest whether investigated trait is the
honest signaling. The model species in this studlyoe the Carpathian Newdissotriton
montandoniMales of this species has characteristic sexasH caudal filament and it was
shown that in closely related Palmate Nelwthelveticuythere is a strong positive
relationship between the length of the filament atichctiveness to females (Haerty et al.
2007). Moreover, our model species is suitableéptive breeding (Osikowski and Radki
2003), thus allows us to observe breeding behandrto bring up metamorphs.

The key point of the study is mating female witlotmales: one with shorter caudal
filament and one with longer caudal filament. Rejuciive success will be measured as (i)
total number of offspring (ii) a number of offspgithat achieve the metamorphosis. We
predict that long filament males will have morespiiing and that the offspring of longer
filament males will have better survival (i.e. theavill be higher ratio of metamorphed
offspring to initial larvae number). We also preaditat metamorphed individuals will have
higher value of body condition index (BCI) whenhiat has longer filament.

Despite it is generally believed that caudal filatis a sexual trait in newts, it has not

been tested yet whether the length of it is reltde@productive success.
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Additionally we will test whether time spent on fal@s decision of mating is related
to caudal filament length. We predict that timergpen decision will be shorter when female
is exposed to longer filament male.

2.What is the present state of knowledge in the,fagld to what extent does this project
verify it? How will the project advance discovernydaunderstanding in its field or across
fields? Is this a new or a continued problem?

The role of sexual traits has been a major isseeatogy and evolution as it is

concerned to be the honest signaling of males’ gmoes. As some traits as long tails in
birds are energetically expensive, and what is praeking males more detectable to
predators the ones with extraordinary traits shbeldthetter as despite having such ornaments
survives in nature. Classical experiments and #bsien has been carried out on birds,
mammals and insects (Krebs and Davies 1982, arefpajted therein, Ezenwa and Jolles
2008, Malo et al. 2005). In amphibian several ma#gs as concerned to be sexual
ornaments (coloration, breeding callas, crestsg @irthem is caudal filament occurring in
two European newts species. This ornament refteetsondition as this very fragile structure
is easily lost for example due to predation. Tmagles which retain long filament are the
ones that successfully avoid predation. It has eesstigated whether this ornament play
any role in breeding behavior. Haerty and cowork2@®7) proved that females prefer males
with longer caudal filament. These research ingas#d the time which female spent in the
proximity of males differing in the length of caldidfament. Female spent more time in the
proximity of males with longer filament. Howevehgttime spent with given male may not
fully represent whether male is good gene provider.

Our study will continue the idea of the role of dalflament as a good gene
predictor. In comparison to former research on stvigcture in newts we go step further
planning to assess reproductive success measueetbtzs number of offspring. Because in
amphibians moment of metamorphosis is the limitng (Loman 2002), we will also use
number of successfully metamorphed individuals ek &s their body condition index, which
should be better predictor of male quality..

3. What is the proposed methodology? How will it seheeproblem? What equipment will be
used? Does the applicant have the required equipsielis and access?
a) Experiment design and statistics

Experiment will be carried out according to follogischeme: one female will be

mate with two males differing in the length of calflament. We will conceder males a a

different when the difference in length of the rfilant will be equal or higher than 30% of
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total filaments lenght. Each male will be preseritetemale and after successful mating
(spermatophore taking) will be removed and repldoednother male. We plan to arrange at
least to mates with each male in reverse orderating to minimalise fertilizing order effect
which is suggested for newts. Then, we aim to colienetic material from dying
eggs/embryos, larvae and specimens that will meataimsuccessfully. Such experimental
box will be replicated 15x. We will test a null fotbesis of lack of the differences between
the number of offspring (dead eggs/embryos, deaddaand metamorphs together) from
males differing in caudal filament length. We vepply ANOVA where the dependent
variable will be the total number of offspring, @stigated fixed factor will be filament length
(two levels: short and long). Similar model will Bpplied to investigate filament length
relation to only dead embryos and larvae togethexr d@ependent variable and separately for
only metamorphs number as a dependent variabl@eudedhe number of metamorphs may
be related to initial number of offspring (dead eyas, dead larvae and mesomorphs
together) we will apply ANCOVA with initial numbaeff offspring as a covariate. Analogous
ANOVA and ANCOVA models will be applied in caseBE€! of metamorphs as a depended
variable .

To test whether there is a difference in the tipens on females’ decision on mate
with two males we will apply ANOVA with filament teyth as a fixed factor and female as a
random factor.
b) Experiment technical details

Newts will be captured during spring migration (lelaApril). We will collect only
specimen couth on land. Such approach is necessawid having already fertilized
females in sample (females are fertilized only atev; Juszczyk 1987). Males will be also
captured on land before growth of a caudal filameravoid variability in flament length due
to environmental factor (i.e. predation). We ainuse only males in one age to avoid
potential relation age — filament length. From @vaed number of males (50) caught we will
chose 30 individuals from the most frequent agee Agalysis will be conducted before
placing newts in water. Such order is required asnay obtain to small sample of the same
age and in result we will need to capture more matderrestrial phase. Age will be assessed
using skeletochronology. This method is commonBdus research on animals with
circumannual life cycles (including temperate arbpmns) due to a very low margin of error
and low financial costs (Castanet et al. 1993, @iret al. 2007). Males will be kept
separately in water environment (one mail in ongaaigm) to avoid aggressive behavior

(bites resulting in cutting the filament). Femalal be kept in laboratory in three aquariums
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(60x30x35cm), five females in each of them. Aquarilhbe filled with water and kept in
standard temperature and photoperiod conditiores@sgkowski and Raiski 2001). Because
filament grows from zero when males get into waterwill measure the length of the
filament in five randomly chosen males every dail time filament length is fixed. We are
going to arrange mating after filament length fieat(10 days without increase in the length).
After mating regular observation will be carried tmiremove every dead eggs/embryos and
larvae which will be fixed in 100% alcohol. Obtasheetamorphs will be measured and
weighted to get the BCI value according to Har2i@08). After measurement every
metamorphed specimen will be fixed in alcohol imtlier microsatellite analysis. We will
collect all dead larvae and all metamorphs, themwlleandomly choose sample of 30
individuals in each developmental stage per onemx@ntal box. If the number of samples
will be lower than 30 we will consider all of thedividuals.

To test the time needed for females’ decision otinrgave will measure the time from
beginning of male exposition to female to firstggrof breeding behavior (indirect contact).
We will not consider the cases where mating issoietessful.

All adult newts will be released into locality dfeir origin after 10 days from last
deposition of egg.

Financial support will allow us to organize labargtcondition for the experiment.
We have necessary knowledge to captive breedingpdil species.

c) Microsatelite analysis

To identify fathers of obtain offspring we will dgdive of nine known very
polymorphic microsatelite loci (GenBank: GU5744@8)574498, GU574497, GU574496,
GU574495; Nadachowska et al. 2010). We are goif@ate done all molecular analysis in
Population Ecology Group in Institute of Environrtedrscience of Jagiellonian University.
4. What are the expected results of this project?

The results will contribute to our knowledge ofe@if males sexual traits. In detalil, it
will brings knew idea of behavioral ecology of Caittpan Newt. We plan to publish at least

three articles in refereed scientific journals attend at least two international conferences.
Literature
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Project schedule — anticipated tasks

No. |Name and description of task Expected Expected cost
completion date |(zf)
(mm/yy)
1 The purchase of necessary equipment and materials 02.2011 20496
2 Fieldwork in mountains 03.2011 10400
3 Mating/breeding/transformation 03-09.2011 75010
4 Molecular analyses 10-12.2011 39 260
5 Assessment of the survival success in methamorphs 01-02.2012 13910
6 Preparation of manuscripts and conferences presentation, 02-05.2012 45 970
participation in conferences
Total 194 646
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Proposed budget

No. |[Item Funds for each budget year (zf)
2011 2012 Total

1 Direct costs, including: 105 570 46 200 |151770
1/ Salaries and benefits 68 500 25000 [93500
2/ Equipment 8250 - 8250
3/ Other direct costs 28 820 21200 |50020

2 Indirect costs 29 196 13860 |43056

3 Total costs (1+2) 134766 |59880 |[194 646

Details of direct cost items:

1/ Solaris and benefits;

Principal investigator person-months; 16 months)dQ0zt

Principal investigator employee; 16 month, 40 000z}

Technical assistant; 5 months, 13 500zt

2/lequipment (type, estimated cost, planned monfluathase, justification)

55 aquariums 60x30x35 , capacity - 63I; 2 900zhrkary 2011; necessary for keeping
animals.

45 filters HBL-301, 300I/h; 600zt; February 201ledéssary for keeping the same conditions
in each aquarium.

45 thermometers ROBIZO; 800zt; February 2011; Neassfor keeping the same conditions
in each aquarium.

43 aerators HP-100; 800zt; February 2011; Necedsakeeping the same conditions in each
aquarium.

14 metal shelves 180x80x30; 1050zt; February 281dce for aquariums.

42 lamps; 800zt; February 2011; Necessary for keggiie same conditions in each
aquarium.

43 water heaters ATMAN 300W; 1300zt; February 204&cessary for keeping the same
conditions in each aquarium.

3/Other direct costs (type of expenditure, amoand relation to project plan)

Chemical analysis for molecular parental tests (28#nples); 20 200zi.

Expenses related to fieldwork in mountains; 300CGailecting wild living newst.

Office materials; 1 000zt.

Other services; 500zt.

Fees and travel costs for two people related thggaation in international conferences; 20
000zt.

21 of Ethanol 96%; 100zt; Necessary to collect sksp

5000 eppendofs BIORON; 600zt; February 2011; Nexxgs® collect and store samples.
Food for animals; 4200zt.

Laboratory supply; 420zt; to conduct scelotochrogatal tests.
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4.2 The effect of herbicides on multiflorous honey quality.

QQ
7=

Authors:Agata Rudolf & /
Katarzyna Wezowicz

4.2.1 FIRST VERSION OF THE PROJECT

Project summary:

The herbicides are wide spread in the agricultacktbeir influence of the live
organisms and food chain has been proved. Thedmdgbiresidues can penetrate to the
ground water or being spread by wind and transmrtité unpolluted area, and also
accumulated in the live organisms. The herbicidesewdetected in various plant and animal
food products such as honey. However, the influeftcke herbicide content to honey quality
is unknown. Here we show that the herbicide haweedsing influence for such honey
quality features as sugar content, water contéasiase number, free acid content and pH,
and HMF(hydroxymethylofurfural) content. We fourt herbicides can settle on the
surface of hives and even penetrate to the tisktleedoneybees. We also found that the
herbicides can be storage in the soil for a lomgtbefore being completely metabolized by
plants. Our results will demonstrate how the preseaf herbicide in the honeybees
environment will decrease the honey quality, and Fast the content of herbicide in honey
will fall down. For example the sugar content i€ @f the parameter determined the type of
honey and also its quality. If the herbicides pnesein honey will cause the perturbation of
this feature it may cause the difficulties of homégssification and decreased the honey
quality. We hope that our results will shed sorgatlion the need to more restrictive
honeybees protect.
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Project description, methodology and expected resigl
1. What problem is being proposed and why?

The aim of the project is to test whether usingblugiles in agriculture influence the
blossom honey quality. The honeybedgi§ melliferd pollinate entomophilen plants by
collecting nectar and pollen, which are their nslument. The effect of honeybees activity is
production of valuable for the human food indugirgducts: honey, wax, pollen, royal jelly
and propolise.

From ancient times, honey was considered as a ébdtie gods. Furthermore, it was
useful in food conservation, as a component of sn@adl drinks, and as a legal tender. Honey
has healing properties thanks to contents microamsn(K, CI, P, Mg, Ca, Fe, Mn, Co) and
vitamins (B group vitamins, pantothenic acid, faicid, biotin). Moreover, honey consists of
carbohydrates (glucose 34 %, fructose 39%), orgaticls, ethereal oils, carotenoids,
enzymes and acetylcholine.

Nowadays, develop in agriculture causes increassegof herbicides. The influence of
herbicides residues in live organisms seem todpafaiant.

The key point of the study is to show the differemt quality of honey coming from area
in which the different herbicides were used. Theeeination of organoleptic and physico-
chemicals properties of the honey will allow thdldeing hypothesis to be tested; the
herbicides content decreased the honey qualigoutd be predicted that the features which
determinate the quality of honey will be changed probably abnormalite. The premises for
this prediction are based on the facts that haretiemical substances could penetrate to the
honeybees products (Kisata J. anzu@an M., 2009). However, the negative effects ef th
herbicides on honey quality has not been showmynoé the previous works.

Moreover, it could be expected that herbicide cainite honey will change in time, shows
how quickly the herbicides are neutralised.

2. What is the present state of knowledge in the,fagld to what extent does this project
verify it? How will the project advance discovernydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Pesticides become essential elements of chemiadégtion of plants. They are
applied not only to increasing crops, but also ititl the occurrence of weeds in plant-
growing. Apart of agriculture the plant protectipnoducts are also used in protection of
forests, orchards, and lawns. The pesticide residwe found in water, soil, plants, animals
and even in human organism. Special attention @scedted to the problem of ground water
protection. The presence of herbicides was founallikinds of water circulated around the
ecosystems- atmospheric precipitation, superfigiater and underground water. Active
substances being an ingredients of herbicide, coelebase from crops and penetrate the
animals and humans trophic chains. The herbicidaklde transfer by wind at neighbouring
fields, where their presence is harmful and undbtetMoreover, they can penetrate to
vegetables and animal food products (Wrzosek &0419).

Furthermore, it was corroborated that herbicides gettle in the surface of hives and
accumulate in the honeybees tissues. What is rtiegaresence of herbicides was detected in
the honeybees products, especially in honey (Aleegl., 2004).
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Nowadays, the consumers pay special attentiohet@uality of the food products that
they are buying. They require the products withiighest standards, often choose the special
ecological food stuffs with guaranteed impuritiesef and healthy properties. The consumers
want to be sure that they are buying a high qualibducts (Mateo et al.1998). That's why it
is so important to prevent such animal food prosllike honey from chemical pollution like
presence of herbicides, which may cause the dexddle quality.

The herbicides could be also detectable in the yn@ven for a long time of plants
exposure for the acts of herbicide. The herbicicmsent in honey was previous examined
but the change of the herbicides level in time iatsbeen shown. Also the problem how the
content of the herbicides in honey will influenctdte features of quality has not been
examined.

3. What is the proposed methodology? How will ikesthe problem? What equipment will be
used? Does the applicant have the required equipsiells and access?

The studies will be conducted in Stomniki near ©mcwhere the 9 greenhouses (5m x
20 m) will be built. In each greenhouse the seddabootyledones meadow plants will be sow
at purchased garden mould in the April. Two hedasiwill be used as a decreasing honey
quality factor. The experiment will be conductedhnee groups. In the first group it will be
used herbicide Agil 100 EC (active substance: prbjzafop) and in the second group it will
be used herbicide Leopard 05 EC (active substastiealofop - P -ethyl). The third group
will be treated as a control. It is planned toaduice herbicides in the beginning of the June.
The next day the 18 hives with honeybees familiésging from unpolluted areas will be
placed- 2 hives in each greenhouse. The honeybee®tsensible for the effects of the using
herbicides.

The first samples of honey will be collected afteweeks from bringing honeybees —
1 sample from each of the hives in each of theegmnouse in each of the 3 groups. Next
colleting of sample will be 2 weeks later and thstlone 8 weeks after the first samples
collecting.

Samples will be examined in the Institute of Eammental Sciences, Jagiellonian
University. The organoleptic properties of honegolor, taste, consistency and smell will be
evaluated using sensoric methods. Whereas, thecohyshemicals properties of honey will
be examined using laboratory methods.

The sugar content (fructose, glucose and sacchamge be measured using liquid
chromatography witch refractometric detector. Thatew content will be measured using
refractometer, diastase number — using photométs, acids content and pH of honey —
using pH — meter and HMF (hydroxymethylofurfurabntent — using liquid chromatography.

Herbicide content in honey will be measured ugjiag chromathography-tandem mass
spectrometry (GC-MS/MS) and liquid chromatographgss spectrometry (LC-MS). These
samples of honey will be analysed/arsaw University irihe Department of Chemistry .

Samples gained from the first set of collecting) weeks after herbicide introducing,
will be analysed for the herbicides content and ghgsico- chemicals properties. And the
results of the analysis for each physico-chemieatures will be separately compared with
herbicide content to show the correlation. Theeddhces between two herbicides will be
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comparing using the covariance method for eachhef features separately, to show the
relationship.

Samples of second and third set - after 6 andeksvafter herbicide introducing, will
be analysed just for herbicide content, and thestatron of that feature in time period will be
showed. The differences between two herbicidesheiltomparing using covariance to show
the relationship in the time period.

Each of the obtain covariance will be useful tocelate different aspect of the
problem.

The principal investigators of the project do haive the practical experience with
honeybees, that is why it will be necessary to emnplbeekeeper. The rest stage of study will
be carried out in the laboratory of the University.

4. What are the expected results of this project?

The results of the study will be presented on Ntid\piarian Conference in Putawy
and on the Apiarian Conference ingStochowa. We plan to publish our findings 2
publications in such journals as Apiary, Environta¢Rollution and Journal of Apicultural
Science. In the future it is considering to congitile experiment focus on the content of
antioxidants and herbicide in honey.

Literature:
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Project schedule — anticipated tasks

No. [Name and description of task Expected Expected cost
completion date | (z1)
(mm/yy)
1 Setting a plant raising in greenhouses 03-05.2011 191 234
2 Introduction of hives with honey bees and herbicides into 06.2011 16 970
greenhouses
3 Collecting honey samples and laboratory work 07-09.2011 30940
4 Presentation, participation in conferences and report 10-12.2011 2340
preparation
Total 241 484

Proposed budget

Item Funds for budget (z1)
2011
1. Direct costs, including: 216 080
1/ Salaries and benefits 20 400
2/ Equipment 131 400
3/ Other direct costs 64 280
2. Indirect costs 25 404
Total costs (1+2) 241484

Details of direct cost items:

1/Salaries and benefits

Principal Investigator persons- 5 months, 15000 zt

Staff person — months 0 zt

Technicial assistant person- 3 months, 5400 zt

2/ Equipment (type, estimated cost, planned mohpurchase, and justification)
Greenhouses, 9 items a’'14 000 zi. Cost: 126 OO0datch 2011. Place of carrying out
experiment

Hives, 18 items a’'300 zt. Cost: 5 400 zt, June 2®lace in which honey is collecting.
3/ Other direct costs (type of expenditure, amoant relation to project plan)

Soil, Cost: 40 500zt. March 2011. Necessary for sbplants

Seeds, 500g Cost: 280 zt. March 2011. After grovisngecessary for enticing honey
Honeybees Cost: 900 zt. June 2011. Necessary doluping honey

Water Cost: 12 000 zt. April — August 2011. Necegsar plant growing
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Fuel, Cost: 4 000 zt. April — August 2011. To trimasite between Cracow — Stomniki using a
car from Institute of Environmental Sciences

Probes analysis in Warsaw, 54 items a’88 zt. Cb800 zt. July — August 2011. Necessary
for estimating amount of herbicides residue in lyosemples

Other services. Cost: 800 zt

Travel costs related to participation in conferen@conferences, one person taking part in
one conference) Cost: 1000 zt

4.2.2 REVEWS

» Marta Szulkin
Review of project: The effect of herbicides on multiflorous honey tyial

The project “the effect of herbicides on blossoméyoquality” sets to test the effects
of two different herbicides on honey quality. Tle Bypothesis is relevant to the food
industry and human health. The question askedusdand large parts of the project
description and experimental set-up appear welighothrough. However, there are notable
weaknesses of the project, related to (a) the gépesject summary, (b) methodological
aspects (sample size, statistical analysis), ancb@t outline.

Project summary — this section is not of the sagadity as the rest of the application — it
appears to have been written in a rush. The summmanyfact very confusing, as it presents
gualities of an abstract, i.e. of a study thatdlesady been carried out (past tense and
statements like “we found that...” and “here wewgltloat...”) combined with a project
proposal — which is what it should be. A projeansoary rarely presents evidence of
generated work, it focuses instead on what is tested, and how the Pl wants to carry the
project out.

It is important not to state research hypothesds stronga priori judgement — while
it is indeed true that one expects pesticides toedese honey quality, it is not a statement that
has been proved. Thus one cannot state “our resililidemonstrate how the presence of
herbicide [...] will decrease the honey quality§vee do not yet knowhether that statement
is true or false. As a sideline, one-sided argumanhypothesis testing could be compared to
the use of one-tailed tests in statistics.

Project description

Parts 1 and 2 present adequate amount of informadithough some sections lack in clarity
(i.e. Part 3, statistical analysis).

Part 1

Line 68-69 — good start of section — you state yesearch hypothesis straight from the start.
Line 73 — this is not a general introduction t@agé thesis — it may be best to skip references
to ancient times, as it is not directly relevantite research hypothesis you are set to test.
Line 86-87 — | agree with your statement: it “cdude@ predicted that honey quality will be
altered by pesticides — the use of such wordinin@st your expectations, yet does not
preclude the possibility that the reality may biéedent — (see my comment in project
summary).

Line 91-94 — this is a good presentation of yoyreginental set-up, which places it well in
the context of current knowledge — the effectsabitides on honey quality have not been
tested yet (which is important information to theding body), and you additionally
introduce a temporal dimension to it. It coulduseful to include such statements whereby
you would “quantify the effect of pesticides on kgrmuality on a temporal scale”, which
brings useful quantitative estimates that readansuse in their own future research.

Part 2
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This section outlines quite well knowledge up ttedaurrent problems and current literature.
The paragraphs are not very well connected with e#tter, yet the essential information is
there.

Line 113-116: | understand that you want to go stee further that what has been done by
Albero et al 2004, who found pesticides in hongpu want toquantifythe impact of

different pesticides at different time scales s thiay be worth including in this section.

Part 3

My biggest concern is sample size. In contrashéostudies cited who focus mostly on the
chromatography of pesticide-originating chemicahsnts found in honey (i.e. qualitative
analysis), you are asking in the project to wha¢etxone pesticide or the other affects honey
quality — thus you need quantitative data. Unfaately, there are only 6 hives per treatment,
which is a really small number if you want to deryuantitative data from it. Although it is
true that you have time replicates, you could pidéy increase the sample size of 18 hives
per treatment (6*3 time sampling), but only by gsimixed models and adding “hive” as
random effect to avoid pseudoreplication. Additiolaamdom effects could be used (e.g.,
greenhouse), but one needs to be careful not tegarametrise the model given the low
sample size.

Lines 139-142 — may be worth specifying that stathgesticide concentrations.

Lines 166-169 — first of all, is it not better teauan ANOVA? | am not sure how you want to
use correlations when one of the variables (typgesticide?) is not continous.

Lines 165-170 — this section is not clear oveidl.careful to correct for multiple testing (e.qg.
Bonferroni-type tests)

Lines 171-175 — would it cost that much more tdude physic-chemical properties as well?
This could result in a better output dataset artdmi@lly more results to report.

Lines 173-175 — This is unclear, and the geneadilssical framework and types of tests
should be rephrased.

Proposed Budget

Greenhouse setting up costs (191 234 zl) appeseragly expensive in the context of the
overall budget (241 484 zI), and one wonders whétiexe are no other cheaper alternatives
available. Similarly, soil costs seem very expeagd0 500 zl) — a justification is perhaps
needed.

Salaries section — | understand there are twohels;e hired for a total duration of 10
months. Thus, why is the PIl only mentioned for Snthe (and where is there only one, rather
than two of them in the cost outline?). It is there likely that this figure ought to be changed
from a value of 15000z| to 60000zI.

Additionally, given the high budget (62000 euraguired for this project, | would strongly
urge that the results are communicated worldwitleerahan on a national scale only.
Moreover, there is still room for improving the $gt cost-wise — since the greenhouses are
the most expensive element of the project, thearekeshould perhaps carry on for longer,
and present a list of additional research hypoth#ss what has been outlined (although |
believe this suggestion may be beyond the scoff@évaluation).

* |wona Giska

Review of project‘The effect of herbicides on multiflorous honey
quality”

The aim of the project is to test if use of hertbéd influence honey quality. First of
all, I would think about research question. It ustg obvious that herbicides will show
negative effect on honey quality. Authors wantest it but they do not give any information
that could be used to predict positive effect abledes. On the other hand, what would be
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the outcome if the effect of herbicides is posiivghould we use more herbicides that are
known to be toxic? The project does not seem teelg innovative and useful and, forgetting
about that, there are some other points that nesunents.

Authors mention that pesticides have been alreatlycted in honey (rows 115-116).
They say that these pesticides impact on honeytgumunknown (rows 34-36). But for
consumers just the absence of herbicides in horaesits quality low. If herbicides are
detected in honey it is not worth testing othetdess as nobody would like to eat honey that
contain a lot of sugar, vitamins or has nice calod taste and at the same time high
herbicides content. Analysis of relation betweerbitedes content and other honey
characteristics will just produce meaningless imfation. In such a case, from
methodological site | would propose to check fysi there are herbicides detectable in
honey. Then, in case if honey is herbicides frieepuld be worth performing analysis of
other characteristics. So it would be the impadiebicides usage not herbicides presence in
honey.

I would propose to check QSAR database for pestscid predict behavior of tested
herbicides (their active substances) in the enwir@mt what could be provide some
information about their persistence and uptakelagtp and animals (including honeybees)
without doing any tests. It would answer the questibout herbicides neutralization so there
would be no need for the second and third sampléhaeare planned to be analyzed only to
check herbicides concentration in honey. Time andey could be spent for other analyses
(more samples, more herbicides) what could impmf@mativenes of obtained results
because the effort that is going to be put in pieggroposed experiment, especially
greenhouses building, and its cost is significahijh when you think from the point of view
of data obtained after one main sample collecfldms data information capacity is quite low.
It arises from small number of samples as well fnall number of herbicides tested. The
choice of these two herbicides could be explairethair active substances are based on the
same organic compound, so differences betweenghmderties could be under detection
limit.

There is no explanation how sensoric methods aregdo be applied and how their
results are going to be analysed? They should pkedmfter chemical methods, in case of
toxic effects of herbicides in honey. Concerninglegal chemical methods, one of proposed
should be enough, as MS has very low limit of d&tecand quantification. If Authors have
special reasons of applying both GC-MS/MS and LCREY could explain that. Methods of
statistical analysis could be clearified.

From technical point of view, grant form is withaeservation. It is clear and well
organized. Stronger literature support is advisadigway, the importance of the research
guestion is doubtful and applied values of thegubgeems to be quite low.

e Giulia Casasole

Review of project‘The effect of herbicides on multiflorous honey
quality”

The proposed research wants to investigate aresiteg problem: if the quality of
honey is affected by the use of herbicides.

This research has potential for significant outcemansidering that the topic isn’t
well known and especially for the interests thatstoners have for the quality of the honey.
However, there are some weaknesses in this resparphbsal that I'm going to explain
below.

Abstract
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The abstract doesn’t summarize correctly the casten

-In lines 37-38-39 it is written that the reseapcbject shows that the herbicides have
decreasing influence for honey quality features$ this is the prediction that the researchers
are going to test and not what the research prejemt/s. The researchers can’t know if the
herbicides affects or not the quality of the hortegy can only hypothesize that they affect it
predicting a decrease in the quality, but theytcassume that it will occur before running the
experiment.

-In lines 43-4445 it is written that the results of the experinsantl|

demonstrate how the presence of herbicide in theylees environment will decrease the
honey quality, but the research project will orthpw if the herbicides affects or not the
honey quality (changing some physical-chemicaluesst of the honey), but it will not
explain the mechanism that leads to it.

Methodology

-In lines 140-141 the herbicides used are mentidngahot the concentration used for each.
-In lines 147-150 it isn’t clear the time in whielch sample will be collected. It would be
better to write 4, 6 and 8 weeks after bringinglikes in the glasshouses because the
expression“2 weeks later” could be quite confusing.

-In line 152 it is written that the organoleptioprieties of the honey will be evaluated, but
then there isn’'t any statistical analysis to weifithere are significant changes in them or not.
| think that it could be possible to assign valtegseach of this characteristic and then analyze
them.

-In lines 165 and 171 it is written that the saraplall be collected after 4 weeks and 6 weeks
the herbicides were introduced, but in the previmes 147-150 it is written that the samples
will be collected after 4-6 weeks the bees weoaight in the glasshouse (the bees were put
there one day after the herbicides)

-In line 169 it is explained how the data will beadyzed, but it isn’t clear what “the
differences between the two herbicides” means amdhnkind of analysis they want to do.

-In line 172 t is written that in the samples coléx after 6 and 8 weeks will be evaluated
only the herbicide content, but because the featimaicating honey quality are water
content, sugar content, etc. they should be cheeleelvery time to see if they change,
together with the herbicide content.

References

The literature cited is too poor. There are onpagers and two of them are from Polish
Journals and not International ones.

» Agata Miska
Review of project‘The effect of herbicides on multiflorous honey
quality”

It is not clear what the topic of this applicatimeans, because if author wanted to say
that honey will be produced from various specieavfers, then a proper term would be —
multiflorous honey.

In general, paper is characterized by informal pmar language. This is the main
cause preventing reader from understanding whagpécants wanted to say. Moreover
some part of the text can be qualified as populi@nse writing, not scientific (for ex. 73,
117).

In summary and methodology information (37-42, 1&5)ut outcomes of experiment can be
found, so why the applicant is writing grant apglion when he already know the results?

When some kind of knowledge which is discovereijpusly is placed in the
aplication, it is necessary to put information rad¢kets who wrote it, otherwise you could be
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accused of copyrights (for ex. 104, 106, 127, 1@8)the other hand aplicant places literature
when it is unnecessary (121) because some factsbaieus.

There is no information why this particular two lbierdes were chosen (140-141).
Proposed methodology is not clear. Why applicanita/to collect honey samples in 4, 6 and
8 weeks? Is there any literature about similar @doices? There is a possibility that honey
quality will change if honey samples will be gatein different time (the time of plants
vegetation is changing during procedure, and thathy the concentration of different
components might vary ). | suggest to gather sasnpléhe same time, but to start experiment
earlier for each group.

In methodology (135) no information about that gire@uses are going to be built can
be found, but in project schedule there is nomltsibn of this task. According to information
from task table (215) we can find that the firgfpsis to set plants, but where? In methodology
“subchapter” also there are no details about origatic tests — for example; who is going to
conduct them?

Positive thing is that proposition of future resaproject appears in the end.

+ Edyta Podmokia

Review of project‘The effect of herbicides on multiflorous honey
quality”

This project seems to be good. The idea is inteigesAnd hole problem is very
important for many consumers. The biggest weakak#ss project is that you don’t decide
what the “quality” means. You take into accountesal/parameters of them but don’t want to
check how them work together. You mention that ioéatbs were detected in honey (35, 115)
and also that they have decreasing influence ®others component of honey quality (37-
39). You could analyze only amount of herbicidekamey and it could be them quality
because | believe that there aren’t any consumerwant to eat honey with herbicides
inside. You could focus on changing this amourtierbicides in honey in relation to the time
after introducing herbicides into field (92, 127).

Other comments:

METHODS

You want to test organoleptic properties of hory2¢153), but | can’t see the reason for that
because you don’t use it in your statistical arialygéou should resign from organoleptic tests
or you should employ the honey tester and use saale of organoleptic feature to get some
numerical data.

Your description of statistical analysis is notaclé€l67-170). You should write it more
properly. In verse 169 you wrote about differenoetsveen two herbicides but it's not clear if
it's about content or types of herbicides.

You want to check several components of honey tyuatid you analyze them separately
(168). If you don't fix what is the honey qualitpty should find a way to analyze them
together.

Why do you analyze after 6 and 8 weeks only hedbkiciontent, not every components of
honey quality (171-173)7?

You don’t mention about greenhouse in statisticalgsis. Do you want to add it to your
analysis as a random factor?

OUTCOMES

Why do you want to present your results only onghotonferences? (187-188)
REFERECES

You should find more articles connected with yorgjgct.
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* Marcin Plech

Review of project‘The effect of herbicides on multiflorous honey
quality”

The topic of proposed study has potential to prewdta useful for honey
manufacturers, providers and consumers. Howevenidt stressed in the text well enough
(lines 117-124), which makes proposed study sessrkdevant, however it can be changed if
the topic is approached in the text from a diffé@mgle. The hypothesis (lines 82-83) could
be formulated in a better way (stylistically).

Presented reasoning is logical and can providessotaresting data of broad
influence. The title is interesting and catchy @rghould be engaging. The abstract reflects
the content of the proposal well. The languag®isect at large. The study is innovative and
should provide good basis for further investigagion
Althought the authors mention several determinahteoney quality (lines 75-79), they
intend to examine only few of them, which is notngehensible. Good analysis should
embrace more vital ingredients of honey.

Examination of the speed of herbicide neutralizafimes 92-93) seems one useful
analysis, but later on the authors imply that ttleynot mean to continuously examine the
remaining characteristics of honey quality (lin@4-1.73) along with the herbicide content
measurements. It is not good reasoning, for suasorements could give essential
information about the changes of composition ofdyoexposed to herbicides in time.
Moreover this type of analyses, if conducted longugh, can also give information on the
speed of honey quality recovery after the endsoéxposition to herbicides.

Proposed statistical analysis seems correct anderae for analysis of data produced in this
kind of experiments.

The usage of particular herbicides is not well safisated (lines 140-141), has
anyone used them before? Some citation needed obi@tigy use seems rather correct, but
one can imagine other usage of methods (e.g. usagemmercial, standardized kits for
sugars content analysis, suitable for comparativéiess), why particular methods were
chosen (lines 156-160)? Citations needed. Explamaf procedural steps (147-150) is not
clear enough.

The authors are planning to build 9 greenhousdsjs really necessary? It could be
much more convenient to build 6 at most and perfarone experiments, saving fundings for
other expenses. Moreover the authors are planaiggih fundings for 9 months only which
might not be enough for conduction of all experitsetherefore different planning is further
advised (it is difficult to obtain money for 9 mbstonly). Moreover requested sum is quite
big and it could be difficult for anyone to gener#tis kind of money in such short period for
honey research. 9 months would also be to litthetio write planned two publications, while
still conducting experiments.

* Agata Pietrzyk
Review of project‘The effect of herbicides on multiflorous honey
quality”

The application has all necessary parts and wnspiete from the formal point of
view. The aim of the project is well-defined. Tinfluence of the herbicides on the honey
guality can be considered as important researchtigme However, insufficient number of
arguments has been given to support that.

In the project description only general informatadyout the composition and features
of honey are provided (with a style suitable rafioethe popular science texts). The
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influence of herbicides on living organisms is onlgntioned in one sentence without
providing references to the literature. Also in tlescription of the present state of knowledge
there are some information missing. Dispersioneastigides and consumers’ preferences
seem to be the main threads in this part whereasutd be more reasonable to write more
about the influence of herbicides on plants andhats and accumulation of these substances
in the tissues. In the methodology descriptionrdason for choosing these kinds of
herbicides should be given as well as the deseniif ‘sensoric methods’.

The budget for this one-year project does not apgeaationally defensible because
the costs of the equipment needed are very higltamgrise about 55% of total budget.
With this kind of initial costs maybe it would betber to plan the repetition of the experiment
so that the equipment will be used several timegfi$ case, the increase in general costs of
the project would be relatively small.

In general, the proposal needs to be re-read guesuented with wider description
of essential issues. It should be certainly suggbly the references to literature of the
subject. In the proposed application the refereacepoor and they appear in regard to
relatively less important information but they amnessing in regard to the crucial ones.
The language is a weak point of the project. Bezafishat, many problems with
interpretation occurs. Project summary can be @ gxample of the language problems as it
looks like an abstract of the paper that presdnéa@dy conducted studies (expressions like:
“Here we show that...”, “We found that...”). That aspsbkould be improved.

4.2.3 FINAL VERSION OF THE PROJECT

Project title:
The effect of herbicides on multiflorous honey quaiy.
Applicants:

Agata Rudolf, Katarzyna Wezowicz

Project summary

The goal of the project is to test whether usingpivedes in agriculture influence on
the honey quality. The herbicides are widespredteragriculture and they have an effect on
the live organisms and food chains. The herbicidsglues are able to penetrate to the ground
water or being spread by wind and transmit to tiqgolluted area.

The key point of the study is to show if thereny difference in the quality of honey
coming from area in which the herbicides were usasbmparison with honey samples from
herbicides — free area. To verify the hypothesis:Herbicides content affects the honey
quality — the investigation of such honey qualégtures as sugar content, water content,
diastase number, free acid content and pH, and HiVIRydroxymethylofurfural) content
will be conducted. The study will also reveals fi@ebicides content in time.

Project description, methodology and expected resisl
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1. What problem is being proposed and why?

The aim of the project is to test whether usindlogdes in agriculture influence on the
multiflorous honey qualityNowadays, develop in agriculture causes increassegof
herbicides. The influence of herbicides residuds/@organisms seem to be significant.
Essential results of using herbicides are changptant cover (Réanski, 1998). Herbicides
used to inhibit growth of the weeds often killsmakafor which secure are being used.
Pesticides show also high toxicity to animals andh&n (Brzdska, 2005). Pesticides residues
can penetrate soil and can be used by microorgarasnsource of energy and building
material, but more often are deadly for them##&éki, 1998). With groundwaters they can
translocate to water bodies and affect flora andda

The honeybeesA\pis melliferd pollinate entomophilen plants by collecting neead
pollen, which are their nourishment. The effechoheybees activity is production of
valuable for the human food induspgoducts: honey, wax, pollen, royal jelly and priog®
(Turi and Matray, 1999).

The key point of the study is to show if thereny difference in the quality of honey

coming from area in which the herbicides were usée. determination of physicochemical
properties of the honey will allow test the follomgihypothesis: the herbicides content affect
the honey quality. It could be predicted that th&t@ires which determinate the quality of
honey will be changed and probably abnormality. gihality standards of honey are now
regulated in legal acts like Directive of Coundiltilee European Union No. 2001/110/EC. The
premises for this prediction are based on the thetsharmful chemical substances could
penetrate to the honeybees products (Kisata JDandgan M., 2009). Blasco et al. founded
pesticide residues in 95% of analyzed honey santpléscted in Portugal (Blasco et,al
2003). However, the negative effects of the hedeision honey quality has not been shown in
any of the previous works.

Moreover, it could be expected that herbicide cainite honey will change in time, shows
how quickly the herbicides are neutralized.

2. What is the present state of knowledge in thld,fiand to what extent does this project
verify it? How will the project advance discovemydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Nowadays pesticides become essential for chemiadegiion of plants. They are
applied not only to boost agriculture productiont blso to limit the occurrence of weeds in
plant cultivation. The presence of pesticides veamd in all kinds of water circulated around
the ecosystems - atmospheric precipitation, supalfiwater and underground water.
Biologically active substance of pesticide couldreleased from the crops and penetrate the
animals and human trophic chains (Wrzosek et @l9P@Pesticides with regard of activity are
divide into contact and systematic. Contact pa$tgicause a scorching of plants. Systemic
pesticides are transported in the plant vascularesy together with assimilation and other
nutrients. Since anthers and nectars are activsigbygical sinks, there is a possibility of
accumulation of those chemicals in pollen graind aectar which is being collect by bees.
However, even though pesticides may not affect ,beesidues collected from chemical
protected plants can be found in bee productsydiet) honey (Kubik et al.1999).

Honey is the most important product of honey betisity for human. Honey
primarily contains sugar and water. Sugar accoiant85 — 99% of honey dry matter.
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Majority of these are simple sugars — fructoseZ%8,and glucose (31,3%) — which
represents 85 — 95 % of total sugars. Also disambdmsuch as maltose, sucrose and
isomaltose and few oligosacharides were found melioWater is the second most important
component of honey which content is critical anf@é@s the storage of honey. The final water
content depends on humerous environmental factiets & weather, nectar conditions and
treatment of honey during extraction and storaggaf@ic acids constitute 0.57% of honey
and include gluconic acid which is a bee produatradfymatic digestion of glucose. The
organic acids are responsible for the acidity afdyoand contribute largely to its
characteristic taste. Minerals are present in hamegry small quantities (0.17%) with
potassium as the most abundant. Others are calcyper, iron, manganese, and
phosphorus. Nitrogenous compounds among whichrthgnees originate from salivary
secretion of the worker honeybees are also presbay. have important role in the formation
of honey. The main enzymes present in honey aertiaise (saccharose), diastase (amylase)
and glucose oxidase. Vitamins C, B (thiamine) aBdc8mplex like riboflavin, nicotinic acid
and B6 panthothenic acid are also found (Olaitead.€2007).

Nowadays, the consumers pay special attentiometguality of the food products that
they buy. They desire first rate products. The llsgendards define qualitative parameters to
varied kinds of food stuffs. The consumers warlidsure that they are buying a high quality
products (Mateo et al.1998). However, sometimesunitips can penetrate into the product
even though the precautions were taken. The appsacd chemical impurities in the
environment constitute threat to the quality stadslaThat is why it is important to get
possession of relationship between the possibkepoe of impurities and the quality of the
products. In Poland in 23% households honey isgoeamsumed at least once a week and in
7% everyday (Patys and Lewandowski, 2009).

All pesticides undergo decomposition in plant tesstHoney is not a living tissue, but
it contains active enzymes that change honey comngosluring its storage. Also pesticide
residues can be decomposed in stored honey. Tlalasy{in Kubik et al. 2007) has found
that fluvalinate breaks down in honey within ab®ditweeks, while bromopropylate persists
for over 9 months and malation for 75-95 dabsgl(). The content of herbicides in honey
was previous examined but the change of the hedsdevel in time and effect of the
presence of herbicides in honey to the qualityafdy has not been yet shown.

3. What is the proposed methodology? How will ivesdhe problem? What equipment will be
used? Does the applicant have the required equipsiells and access?

The investigations will be conducted in Stomnikan€racow, where 9 greenhouses (5m
x 20 m) will be hired. Purchase of the garden masijolanned in the March and sow of the
dicotyledones meadow plants is planned in the Aphke experiment will be conducted in
three groups. In the first group herbicide named 2@0 EC (active substance:
propachizafop, derivative of arylofenoxypropionead) will be used at concentration of 0,8-
1,5 I/ha and in the second group herbicide namedg-tlltra 100 EC (active substance:
cykloksydym, oheksanodion group) at concentratiioh,® 3 I/ha. Both of these herbicides
inhibits growth of monocotyledons. The third grouli be treated as a control.
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It is planned to start introducing herbicides ia tleginning of the June. The next day, 18
hives with honeybees families coming from unpoliudéeeas will be placed in greenhouses - 2
hives in each one. The honeybees are not sensibllee acts of herbicides.

After 2, 4 and 6 weeks from bringing honeybees,dasof honey will be collected — 3
samples from each of the hives.

The physicochemical properties of collected sampld®wney will be examined using
laboratory methods in the Institute of Environméft@ences at Jagiellonian University.

The sugar content in collected honey samples (aa;tglucose and saccharose) will be
measured using liquid chromatography with refra@tyro detector. The water content will be
measured using refractometer, the diastase numiiging photometer, free acids content and
pH of honey — using pH — meter and titration, atdPH5 - hydroxymethylofurfural) content
— using liquid chromatography.

Herbicide content in honey samples will be measustdg gas chromatography - tandem
mass spectrometry (GC-MS/MS)time Faculty of Chemistry &/arsaw University.

The results of herbicides content gained fronfitisé set of samples of honey, that will
be collected 2 weeks after herbicide introductieitl, be analyzed using single - factor
ANOVA. The results gained for each physicochemieatures will be analyzed separately
using single - factor ANOVA. The relation betweetle physicochemical quality feature and
the herbicide content will be tested applying ANCQV

The results of the samples collecting from the sd@nd third set will be analyzed
properly in the same way.

The relation of herbicides content in time will &@alyzed using two- factor ANOVA,
where the first factor is time and the second faisttype of herbicide. Each quality feature
will be tested in time period in the same way safdy.

Each of the results will be used to elucidate fiffer¢nt aspect of the problem.

The principal investigators of the project haveatty the practical experience with
honeybees. However, it will be necessary to emplbgekeeper to provide appropriate care
to the honeybees. The majority of analysis in ttoggat will be carried out in the laboratories
of the Jagiellonian University.

4. What are the expected results of this project ?

The results of the study will be presented on Neidpiarian Conference in Putawy
and the Apiarian Conference in&tochowa, and theuropean Conference of Apidology.
We plan to publish our findings in 2 publicationssuch journals as Environmental Pollution
and Journal of Apicultural Science. In the futuris iconsidered to continue the experiment
and focusing on the content of antioxidants andibigte in honey.
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Project schedule — anticipated tasks

No. |Name and description of task Expected Expected cost
completion date | (zt)
(mm/yy)
1 Hiring greenhouses and purchase soil 03.2011 91790
2 Sowing and rising of dicotyledons in greenhouses 04 -05.2011 16 484
3 Introduction of hives with honey bees, and herbicides into |06.2011 21 825
greenhouses
4 Collecting honey samples and laboratory work 07 - 08.2011 35360
5 Presentation, participation in conferences and report 09-12.2011 21 840
preparation
Total 187 299
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Proposed budget

ltem Funds for budget year (zf)
2011
1 Direct costs, including: 164 015
1/ Salaries and benefits 35400
2/ Equipment 86 400
3/ Other direct costs 42 215
2 Indirect costs 23284
3 Total costs (1+2) 187 299

Details of direct cost items:

1/Salaries and benefits

Principal Investigator person- 10 months, 15008axh 2 persons

Staff person — months 0 zt

Technicial assistant person- 3 months, 5400 zt

2/ Equipment (type, estimated cost, planned mohpurchase, and justification)
Greenhouses, hiring 9 items for 6 months. Cost@®1LA), March 2011. Place of carrying out
experiment

Hives, 18 items a’300 zt. Cost: 5 400 zt, June 2®ace in which honey is collecting.
3/Other direct costs (type of expenditure, amourd, ratation to project plan)

Soil, Cost: 4 500zt. March 2011. Necessary for sbywlants

Seeds, 500g Cost: 280 zt. April 2011. After growimgecessary for enticing honey
Honeybees, Cost: 900 zt. June 2011. Necessarydduping honey

Herbicides, Cost: 130 zt. June 2011.

Water Cost: 12 000 zt. April — August 2011. Necegsar plant growing

Fuel, Cost: 4 000 zt. April — August 2011. To trimesite between Cracow — Stomniki using a
car from Institute of Environmental Sciences

Probes analysis in Warsaw, 162 items. Cost: 11z2QIuly — August 2011. Necessary for
estimating amount of herbicides residue in honeyptes

Other services. Cost: 800 zt

Travel costs related to participation in conferen@conferences, one person taking part in
one conference) Cost: 4000 zt
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4.3 Impact of dust pollution on plumage coloration and male
attractiveness in blue tits (Cyanistes caeruleus)

Authors:

Giulia Casasole,
Agata Pietrzyk,
Edyta Podmokta

4.3.1 FIRST VERSION OF THE PROJECT

Project summary:

Many birds species exhibit colorful plumage thabie of the most common trait
involved in mate choice. Females of many speciefepmales with more ornamented
plumage because it is widely assumed that featwdosation is a honest signal of body
condition. There are some mechanisms that can elfaathers coloration after moult, such
as bacterial degradation, mechanical damage, expas#oparasites, addition of preen waxes
and dirt accumulation. Some studies showed thaadaumulation on feathers may affect
plumage coloration and male attractiveness. Thgg@iraims to investigate the effect of air
pollution (in terms of deposition of dust) on tHarmpage coloration of a passerine species,
blue tit Cyanistes caerulelis

Blue tit is a dimorphic species that differs betwsexes in UV-reflectance in the
crown. This plumage trait is used in mate choieedles choose more UV-reflactant males.
In the proposed study we want to test three diffelngpothesis. Firstly, we want to
investigate if there is any effect of dust pollation plumage coloration. Secondly, we want to
verify if males from polluted areas are less ativacthan males from rural areas. Lastly, we
will examine if differences in level of plumage lsug between males from polluted areas
affect male attractiveness.

The project will start with the examination of @ifénces in plumage coloration
between individuals from two types of areas (rumdan) using a spectrometer. The following
part of the project aims to study females prefezaming outdoor mate choice aviaries.
Manipulation of males plumage will be used in ortieadd variation in levels of plumage
soiling.

We expect that birds from the polluted area are éedorful than birds from the rural
areas. We also predict that females from both amdlurban areas choose more often males
from the rural areas. Finally, we predict that allyted areas females choose more often
males with less soiled plumage.
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Project description, methodology and expected restsl

1. What problem is being proposed and why?

The aim of this project is to investigate whettrer &ir pollution affects the plumage
coloration of blue tits (Cyanistes caeruleus) tigtothe deposition of dust particles on the
feathers and if this changes in plumage colorateomhave an effect on the males
attractiveness.

The problem is important as the air pollution (alsa form of dust fall) is a significant
factor in urban/industrialized areas and it caneh@ivect or indirect influence on birds.
The studies concerning air pollution and the iefice of its elements such as heavy metals
were conducted but there is not much knowledge tabewdirect, physical influence on
plumage coloration in birds. Considering the faet inate choice in blue tit is based on
plumage coloration we want to address the influeri¢dbe dust fall on male attractiveness
and consequently female choice.

2. What is the present state of knowledge in the,faeld to what extent does this project
verify it? How will the project advance discoverydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Many birds species exhibit colorful plumage. Theisive coloration is often correlated
with the individual condition (Surmacki and Nowakskw2007). It is widely assumed that the
feathers coloration is a honest signal reflectmgliody condition of males. For this reason,
plumage ornamentation is one of the most commais irevolved in mate choice in birds
(Hill and McGraw 2006 in Griggio et al. 2010). Fdesof many species prefer the males that
have more ornamented plumage, because they magaai@ benefits from pairing with
these males.

Blue tit is a passerine species that is markedtydsmorphic in the UV-range. Males are
more UV-reflectanct on the crown than females. €@amage trait is displayed in agonistic
and sexual interactions by horizontal “head-forwgmaistures and erected nape feathers
(Andersson et al. 1998). Female of blue tit teledshtoose males that has more UV-reflectant
crown (Hunt et al. 1999).

Plumage coloration should be a stable signal becanse the coloration is established
the colors are separated from any agents presenéeblood stream. However, there are
some mechanism of change in feather coloratiom aftailt. The feather colors can change
because of bacterial degradation, addition of ampmaxes, mechanical damage, exposure to
sunlight, presence of ektoparasites and dirt actation. There are some studies that show
that dirt accumulation on feathers may affect plgeneoloration reducing the reflectance and
male attractiveness (Zampiga et al. 2004). Esgg@alecent study on budgerigar showed
that dirt accumulation on plumage affects ultragtaoloration and this leads to female
preference for preened males (Griggio et al., 20b0)rban areas the concentration of the
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traffic/industrial dust is higher and some studiBew that there is an accumulation of dust
particles on the feathers of birds (Nam et al. 2004

The plumage maintenance is an important part dy time budget of birds and only
individuals in good condition are able to affordot@en sufficiently removing the soiling and
dirt from the feathers resulting in temporal traddebetween investment in plumage
maintenance and other activities such as foragmagvagilance (Cucco and Malacarne 1997).
Considering that this is the present state of tit@Medge in this field we decided to focus on
the issue of dust influence on plumage coloratmmvestigate further consequences in male
attractiveness and mate choice.

3. What is the proposed methodology? How will it stheeproblem? What equipment will
be used? Does the applicant have the required eggrp skills and access?

Three experiments are planned to be done.

EXPERIMENT 1

The first experiment aims to verify the hypothebest atmospheric pollution affects color
plumage in blue tits.

Two groups, 20 individuals each, will be capturethg mistnet in two different urban areas
and other two groups (20 individuals each) willdagtured in two rural areas.

Measurement of the reflectance of the crown anddtrieathers will be done with
OceanOptics, Inc. USB 2000 spectrometer and theedem-halogen light source (DH-
2000). For each individual 5 spectral measuremeitt®e taken from the region of the
crown. Then measurements will be averaged for gatihidual. The color will be quantified
using descriptors of reflectance spectra suchightbess, chroma and hue (Griggio et al.,
2010).

Altogether we will have 40 measurements for theeBlit from the rural area and 40 for the
birds from urban populations.

The statistical analysis will be GLMM (general laremixed model) with sex and area type
(urban/rural) as fixed factors and with populatioested in the area type as a random factor.
The predicted outcome is that birds from the petidrea have less colorful plumage than
birds from the rural areas.

EXPERIMENT 2

The second experiment aim to verify the hypothess males from polluted areas are less
attractive than males from rural areas.

20 dyad of males will be formed and in each dyael male will be from one urban
population and the second male from one rural @ajmul. 10 females from each kind of area
will be chosen. Each female will be randomly mattteeone male dyad. All choice trials will
be independent and each group (female+dyad) wilideel only once.

The experiment will be conducted in outdoor avidfg(1). The female will be put in the
aviary 3 hours before the observation so she doaltituate. Each observation will be
recorded so we will be able to define the exacetihat female spent near each male (Kurvers
et al., 2010).

The observations will be done during the periodaifial pair formation of Blue Tit.
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Figure 1. Schematic view of outdoor mate choice
aviaries used for the experiment (Kurvers et @1,3.

In the statistical analysis we will use differenbetween time that female spent with
male from urban area and male from rural area. Wemalyze preferences of each group of
females (from urban/rural area) separately usingeg@a-test. Then we compare preferences
of females from both type of areas using unpairet
The predicted outcome is that females from bothilmichoose more often males from the
countryside that from the urban area.

EXPERIMENT 3

The third experiment aim to verify the hypothesiattin the polluted area male with less
soiled plumage are more attractive for the femalé¢his experiment we want to manipulate
the coloration of the plumage of a group of makgstaered in the rural area in order to imitate
the condition that they have in the urban areas.

20 females will be taken from the urban area anthaleés from rural area. All males will be
soiled with dust — halt of them at the lower leart half at significantly higher level. All
males will have a soft plastic collar that previgr@m from preening but allow them to carry
out their normal activities (Zampiga et al., 2004).

20 dyad of males will be formed of one male withrensoiled plumage and one with less
soiled plumage. Each female will be randomly maddiweone male dyad. All choice trials
will be independent and each group (female+dyad)ogiused only once.

The experiment will be conducted in outdoor avidfg(1) in the same way as written
above (Experiment 2.).

The statistical analysis are similar as above (exynt 2). We use differences between time
that female spent with male from urban area ane rinaim rural area and analyze female
preferences using paired t-test.

The prediction in this experiment is that in padlditareas females choose more often males
with less soiled plumage.

4. What are the expected results of this project?

We expect that our results give us the answerdarthin research problems, which
haven't been explored yet. The study begins neWw piéxperiments on blue tits and give the
chance to continue the investigation in the futiguipment used for this experiment will be
also useful in the future experiments.
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We want to publish our results concerning each exyant separately.
The title of them could be for example:
* Impact of the dust pollution on plumage coloratinrblue tits
* Males from polluted areas have decreased attranggs-the example of blue tit,
* Inthe polluted area male with less soiled plumagemore attractive for the female

Considered journals are: Journal of Avian BioloByoceedings of the Royal Society B:
Biological Sciences and Behavioral Ecology.

We plan to present our results on the ConferentieeoEuropean Ornithologists’
Union. This conferences are held at different dneEurope every two years. They attract
several hundred ornithologists from all over Eurapd abroad. We also want to show our
results on the EGI (Edward Gray Institute) Stud@omference. These conferences (which
started in 1947) are primarily intended as placesihdergraduates, graduate students and
very early career postdocs to present their work
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Project schedule — anticipates tasks

No. |[Name and description of task Expected Expected cost
completion date (z1)
(mm/yy)
1 The purchase of equipment needed, preparing the 1-2.2011 26580
experimental set
2 Realization of experiments 1 and 2 3-5.2011 4940
3 Data analysis - conducting statistical analysis of the date from | 6-12.2011 5070
the Experiment 1 and 2; preparation of two manuscripts
4 Realization of Experiment 3 3-5.2012 4940
5 Data analysis - conducting statistical analysis of the date from | 6-11.2012 5070
the Experiment 3; preparation of one manuscript
6 Report preparation, preparation of the manuscript 11-12.2012 780
7 Conference presentation, participation in the conferences 10.2011-12.2012 (9100
Total 56480
Proposed budget
No. [Item Funds for each budget year (z1)
2011 2012 Total
1 Direct costs, including: 36800 12300 49100
1/ Salaries and benefits 8500 7500 16000
2/ Equipment 24500 0 24500
3/ Other direct costs 3800 4800 8600
2 Indirect costs 3690 3690 7380
3 Total costs (1+2) 40490 15990 56480

44




Details of direct cost items
1/Salaries and benefits
Principal investigator person-moth: 20, 12000 zt
Staff person-moths: 8, 4000z}
2/Equipment:
spectrometer — 8000 zt,
DH-2000 Deuterium Tungsten Halogen Light Sourc8860 z,
mistnets — 500 zt
outdoor aviary — 7000 zi
3/Other direct cost:
Food for birds — 1000 zt
Books and journals — 600 zt
Conferences attendance (plane ticket, daily all@sar 7000 zt

4.3.2 REVIEWS

» Justyna Woliska
Review of project: Impact of dust pollution on plumage coloration and
male attractiveness in blue tits (Cyanistes caersijg

Summary evaluation:

The project examines the impact of dust pollutiarplumage colouration and, consequently,

male attractiveness in blue tits. Although thia isell written grant proposal, and the

experiments are pretty well designed, the authigrsiot convince me that their idea is

particularly novel. After having read the introdost part, | have the impression that the

authors just want to repeat on blue tits, what prasiously found on other bird species.

Given all the knowledge that we already have fraheobird systems about the impact of

dust pollution on plumage coloration (and parthe$ twork is acknowledged in the proposal),

the authors need to put more effort in highlightatighovel components of their study.
Details are given in my evaluation below and stidad considered by the applicants.

Detailed evaluation:

Project summary

Well done.

What is the present state of knowledge in the fiahdl to what extent does this project verify

it? How will the project advance discovery and ustinding in its field or across fields? Is

this a new or a continued problem?

“(Hill and McGraw 2006 in Griggio et al. 2010)” —hw “in”? | don’t understand a link

between these two reference sources.

“The feather colors can change because of bacterghdation, addition of a preen waxes,

mechanical damage, exposure to sunlight, presdreldaparasites and dirt accumulation.” —

provide references for each mentioned here caude déather colour change.

“There aresomestudies that show that dirt accumulation on featheay affect plumage

coloration reducing the reflectance and male ditracess (Zampiga et al. 2004).’seme

studies, so provide more references here.

“(...) somestudies show that there is an accumulation of plagtcles on the feathers of birds

(Nam et al. 2004)". Similar comment as above. Rtevhore references.

“The plumage maintenance (...) and vigilance (CucwbMalcarne 1997)” — The

information provided in this paragraph is not realkell connected to the rest of the text. And,

anyway, it seems a bit irrelevant to the propasslyou do not plan to do a manipulation of

bird condition, do you?
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What is the proposed methodology? How will it salwe problem? What equipment will be
used? Does the applicant have the required equipskiis and access?

Experiment 1

“Experiment 1” — | wouldn't call this part “experient”. The experiment often requires some
manipulations of experimental conditions, wherealsare you just proposed taking a couple
of measurements.

“(...) will be captured in two different urban aread (...) two rural areas”. How will the
areas be chosen? For example, will all four of thepmesent similar climatic conditions?

Will they have similar elevation? For example, lzs authors acknowledged elsewhere, the
sunlight exposure does influence the color of feath

Will the birds be killed after capturing them? #s; how? If not, how they will be transported
to the laboratory? When and where will they beaséel after performing the
spectrophotometer analyses and experimental tBgt#te way — will the same birds be used
for the spectrophotometer analyses and all otls¢s2€T his should be clarified.

Since you catch these birds anyway (in order te thk spectrophotometer measurements),
you might think about taking other measurementg,l®dy mass, age (possible to assess in
tits?). In this way you might later get a posstpito control for the potential differences
between the groups, by taking into account thig typinformation in the statistical model.

If you want to test the effect of population in #tatistical model, it might not be enough to
have just two of them for each area type. Is iblésto extend your study to three populations
per area type?

Experiment 2

Change to “The second experiment atmverify”

“The female will be put in the aviary 3 hours b&foine observation so she could habituate.” —
but there is no information given of how many howi$ each observation take (i.e. in
addition to these 3 hours of habituation).

“Each observation will be recorded” — how? By thiserver? Or will any sort of recording
equipment be installed?

“Then we compare preferences of females from bgih bf areas using unpaired t-test.” —
this is unclear. What values will be compared is #econd test? | guess one number needs to
be obtained per experimental unit. How will thisrher be calculated?

Experiment 3

No further comments

What are the expected results of this project (Skrtmow”, patents, methods, equipment), and
how will they be disseminated (publications, comfiee presentations, PhD theses)?

This section is very well written. It shows thag thuthors are aware of the importance of
publishing the results of their study in the safemjournals.

Project schedule

| find it very important to provide such a detamhé schedule. | noticed, however, that nothing
is being planned in a following two-month period2 2012. Why is it so?

“Conference presentation, participation in the eoaices” As it is presented now, it appears
like it will take 14 months to prepare and partatgin the conferences. Instead, you should
better provide the exact dates of these confergneegach conference in a single row in that
table).

Proposed budget

“Conferences attendance (plane ticket, daily allowed — 7000 zt” Why doesn't it match the
amount of money allocated to conferences in thej&et schedule” table?
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* Marcin Plech

Review of project: fmpact of dust pollution on plumage coloration and
male attractiveness in blue tits (Cyanistes caers)g

Problematics of the project is important for popiola researchers as it explains and
predicts how the range of blue tit populations whlange in time as the urbanization of new
areas proceeds. Another important aspect is themgnéeterminants and behavioristic study
within the project. However these are not stresgeltlenough by the authors in the
introductory part, neither is it discussed in tlesatiption of scientific background and current
state of knowledge.

Overall logics and reasoning of the authors iseszirand, if properly tackled may
produce significant data of predicted standarde. Sthucture and planning of the project are
correct and meet the requirements of the call.tleeof presented application is well
composed and finds its reflection in proposed hypses. Proposed experiments address the
asked questions, with the exception of small instescies (see paragraphs 4 and 5). The
abstract reflects content of the application. ONémaguage of the proposal is correct and
concise (with small exceptions).

The first experiment is well planned, utterly simpind addresses first hypothesis
precisely. The chances that it will produce prestiatesults data are high. Planned samples
seem to be representative in size and qualityisBtatl analysis is correct.

Second experiment needs some further consider&iotained data might not be
satisfactory. While collecting specimens for anaslysiembers of the team should consider
conducting some additional tests. It is true thathirds should constitute representative data,
as they will be collected from two various locasdor each treatment, however it is possible
that obtained results might be ambiguous. The gstwpild take into consideration, that
mating preference might be caused by some addititathors, mentioned by the very authors
of the projects in the introductory part — pagéries 14-16 (e.g. bacterial or parasitic
infections, which are not instantly visible). Thieme conduction of some additional tests (e.qg.
tests for the presence of parasites or microbe®doh specimen is advised, in order to avoid
falsely positive/negative results.

The third experiment seems to contain no controlveler the reviewer understands
that introduction of additional specimen to eachreied dyad would be incompatible with
the whole structure of performed studies and prevexperiments as well as it would require
changes in statistical analysis. Neverthelessoitikhbe reconsidered, for it could make data
more consistent and stronger.

Among advantafes of the application are the duitplof proposed experiments, and
good understanding of the topics, which can malee@xon of the project easy and reliable.
Nevertheless introduction of a bigger degree ofgaration could amplify cogency and clout
of the project.

The time schedule for conduction of planned expenits and their budget are
feasible. Predicted eventual journals for the fifomblication of obtained data seems
reasonable, planned experiments can provide datagsénough to meet the requirements of
these journals.

» Maciej Bonk
Review of project: Impact of dust pollution on plumage coloration and
male attractiveness in blue tits (Cyanistes caers)g

This proposal presents plans of very interestindiss. The advantage of this project
is that for the first time dust pollution will béuslied as a factor affecting breeding behavior.
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However, my first impression that authors are nadr& of the actual importance of their
project which is much more interesting than theaspnted it (see general remarks in the teks
below). | assume that it is not so due to lacksnmiwledge about the problem but the way of
writing.

Having only the manuscript sent | only can imagiiet did authors mean. The
background of the planed study should be improgeitsgpresent form do not suggest its real
value.

Several other correction and additional informa@oa mentioned below.
My general opinion on project is good (from 1 tolXfive to it 6).
68: These plumage trait is displayed.................. - thi®rmation is unnecessary.

72: 1 am not realy sure what do you mean. Is iy @ntase of the model species? In fact, birds
changes their coloration even seasonally. This Ineatyue but written enigmatically.

Anyway, this also unnecessary information as evemging coloration should be affected
with dust. And, finally the issue of your interésonly one part of the year when tits mates.
During this time, you could assume no changes.

General remark to first paragraph:

To my opinion you did not highlight the problem egb. However, it is interesting you did
not mention why. In deed, there are some geneoal@ms you should mention. It is known
that due to noise there is a selection against paite birds. It lead to situation where
females prefer louder males. If there is some hHulels(assuming no interaction with habitat:
rural or urban) of female sensitivity female froities will not mate with rural males even if
put into rural landscape. What is more, immigratiegasionally into cities rural males will
not be selected by females. And this lead to wagrulation effects due to presigotic
isolation. We can exclude in most extreme casesaan. Putting your question in such
ecological or evolutionary context make it worthancing.

109: you should describe whether it is plan to tweedin field or lab because the measurement
may in some degree response to general light dondite. different wavelength in the
morning or in the evening, cloudy and sunny weadmet so on....).

111: wouldn't it be better to collect more than treplication from each countryside, lets say
3 or more cities and 3 or more rural localitiesiriy opinion it would be even better when
obtain smaller number of birds from each landsclpgimportant because the landscape
type is the level you are interested in, no indrail$ (see also Ruxton G.D., Colegrave N.
2003. Experimental design for the life sciencesfo@kUniversity Press pp. 97-99).

138: the prediction is different and shoul be entthat the differences will be “-* and
significantly different from 0.

147: don’t use “significantly” address to otherrtsatistical meaning. At least in scientific
papers there is such difference. Anyway, if yougwiag to test whether you use significantly
more soiled males you should write what test it tdoe.

General remark to methods:

It should be highlighted in the text when birddl e captured and when the experiment will
be conduct as it has to be carried out during lingeskason.
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General remark to"paragraph:
Actually the same as general remark to first paalgr

You may also apply for more general evolutionarpeavioral meetings. According to
general remarks your problem is worth presentingane general than ornithological context.

+ Katarzyna \¥zowicz

Review of project: fmpact of dust pollution on plumage coloration and
male attractiveness in blue tits (Cyanistes caers)g

The progress of urbanization and industry influemeeéncreasing the atmospheric
pollution. The subject of this project is to studlyether the air pollution affects plumage
coloration of blue tits through the deposition astlparticles on the feathers and if this
change in plumage coloration can have any effethemales attractiveness.

The research plan, objectives and hypothesis aeglglpresented in the project. The
choice of the research methods and materials iopppte, what enable achieving the goals
of the project within proposed timescales. The legg is correct and concise. The title is
adequate to the contents of the project. The atistemmarize the contents. Moreover, the
budget is well prepared and has low price. Thengtaspect of the project is an ability to
continue the investigation in the future with usthg purchased equipment.

The reasoning is logical but to experiment 2 shangédntroduce some modification. In
order to verify the hypothesis, all males shouldbditional examine to exclude the presence
of mechanism changing feathers coloration suclt@gparasites. In that way there will be
equal chances for males to being chosen. Furthertherterm of social pair formation (128)
should be more precisely define. Moreover, usirmgsiéecond time the Latin species name (44)
it is allowed to write the Latin generic name isleorter form.

* Agata Miska
Review of project: Impact of dust pollution on plumage coloration and

male attractiveness in blue tits (Cyanistes caers)g

Proposed research address important challenge &bittitiers of the field addressed.
Abstract summarize the contents. The project mndifically significant (mostly because of
the specie which was chosen).

Paper is written in formal language, with rare gmaan mistakes. The background is
made properly, supported with suitable literat@eggested statistical methods are
appropriate for the proposed work and expect datatsre.

In subchapter “methodology” it is possible to femime inaccuracy in procedure for
all three experiments, because there is no infoomabout time when they will take place.
Such Information is mentioned only in table witloject schedule (the main point of this
section is to inform about budget). Moreover themeno details from where exactly birds are
going to be captured (geographical coordinates) varere the experiments will be
conducted. It can be just supposition that it mlggatonduce in Jagiellonian University,
Cracow.

| find some difficulties in experiment number tw@he problem might be to capture
birds from urban areas with mistnet without chaggdimeir color plumage. To my knowledge
in such kind of actions exist possibility to charageount of dust on bird feathers. | suggest
capturing them with plastic gloves.

49



Budget is well thought out, and there are some sdges for Institute, because after
experimental time, all equipment (for ex. spectrtamnenalogen light source) probably will be
used in other research projects.

All three suggested titles of future papers seebetmteresting and | predict that we
would find them in mentioned articles. Listed ddgcare suitable for publish outcomes from
such kind of experiments.

4.3.3 FINAL VERSION OF THE PROJECT

Project title:

The effect of dust pollution on plumage coloratiorand male attractiveness in blue tits
(Cyanistes caeruleus).

Applicants:

Giulia Casasole, Agata Pietrzyk, Edyta Podmokta

Project summary

Many bird species exhibit colorful plumage thabie of the most common trait
involved in mate choice. Females of many speciefepmales with more ornamented
plumage because it is widely assumed that featiwdosation is a honest signal of body
condition. There are some mechanisms that can elfeathers coloration after moult, such
as bacterial degradation, mechanical damage, expasgoparasites, addition of preen waxes
and dirt accumulation. Some studies showed thatdaumulation on feathers may affect
plumage coloration and male attractiveness. Theg@raims to investigate the effect of air
pollution (in terms of deposition of dust) on tHampage coloration of a passerine species,
blue tit Cyanistes caerulelis

Blue tit is a dimorphic species that differs betwsexes in UV-reflectance in the
crown. This plumage trait is used in mate choieendles choose more UV-reflactant males.
In the proposed study we want to test three diffehgpotheses. Firstly, we want to
investigate if there is any effect of dust pollation plumage coloration. Secondly, we want to
verify if males from polluted areas are less ativacthan males from rural areas. Lastly, we
will examine if differences in level of plumage lsag between males from polluted areas
affect male attractiveness.

The project will start with the examination of @ifénces in plumage coloration
between individuals from two types of areas (rumdan) using a spectrometer. The following
part of the project aims to study female preferamsiag outdoor mate choice aviaries.
Manipulation of male plumage will be used in ortteadd variation in levels of plumage
soiling.

We expect that birds from the polluted area are ¢e$orful than birds from the rural
areas. We also predict that females from both amdlurban areas choose more often males
from the rural areas. Finally, we predict that allyted areas females choose more often
males with less soiled plumage.
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Project description, methodology and expected resisl

1. What problem is being proposed and why?
The aim of this project is to investigate whettrer &ir pollution affects the plumage

coloration of blue tits@yanistes caerulelishrough the deposition of dust particles on the
feathers and if these changes in plumage coloraadorhave an effect on the male
attractiveness.

The problem is important as the air pollution (alsa form of dust fall) is a
significant factor in urban/industrialized areasl @&can have direct or indirect influence on
birds.

The studies concerning air pollution and the inflces of its elements such as heavy
metals were conducted but there is not much knayadedbout the direct, physical influence
on plumage coloration in birds. Considering the the mate choice in blue tit is based on
plumage coloration we want to address the influeri¢be dust fall on male attractiveness
and consequently female choice.

1. What is the present state of knowledge in the,fagld to what extent does this project
verify it? How will the project advance discoverydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Many bird species exhibit colorful plumage. Theemgive coloration is often correlated
with the individual condition (Surmacki and Nowakskwv2007). It is widely assumed that the
feathers coloration is an honest signal reflectirgbody condition of males. For this reason,
plumage ornamentation is one of the most commais irevolved in mate choice in birds
(Hill and McGraw 2006). Females of many speciesgoriihe males that have more
ornamented plumage, because they may gain sométbdram pairing with these males.
Blue tit is a passerine species that is markedydsmorphic in the UV-range. Males are
more UV-reflectant on the crown than females. Tisnage trait is displayed in agonistic
and sexual interactions by horizontal “head-forwgmaistures and erected nape feathers
(Andersson et al. 1998). Female of blue tit teledshtoose males that have more UV-
reflectant crown (Hunt et al. 1999).

Plumage coloration in birds should be a stableadigacause once the coloration is
established the colors are separated from any sgeesented in a blood stream. However,
there are some mechanisms of alteration in featbleration after moult. The feather colors
can change because of bacterial degradation (&rande et al. 2004), addition of a preen
waxes (Piersma et al. 1999), mechanical damage (®illpughby et al. 2002) , exposure to
sunlight (Surmacki, 2008), presence of ectoparagéday., Moreno-Rueda 2005) and dirt
accumulation (e.g., Zampiga et al. 2004).

There are some studies that show that dirt actation on feathers may affect
plumage coloration reducing the reflectance (Sukinaed Nowakowski 2007) and male
attractiveness (Zampiga et al. 2004, Lenouvel.€2@)9). Especially a recent study on
budgerigar showed that dirt accumulation on plumafgcts ultraviolet coloration and this
leads to female preference for preened males (&rigjal., 2010). In urban areas the
concentration of the traffic/industrial dust is ey and some studies show that there is an
accumulation of dust particles on the feathersirafsh(e.g. Nam et al. 2004).
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Considering that this is the present state of tit@Medge in this field we decided to focus
on the issue of dust influence on plumage colonaiinvestigate further consequences in
male attractiveness and mate choice.

2. What is the proposed methodology? How will it stheeproblem? What equipment will
be used? Does the applicant have the required egemp skills and access?

The research project includes three studies.

| STUDY

The first study aims to verify the hypothesis thshospheric pollution affects color plumage

in blue tits. It will take place in March 2011.

Two groups, 20 individuals each, will be capturethg mistnet in three different urban areas

(Cracow, Warsaw, Poznan) and other two groupsr@®iduals each) will be captured in

three different woodland areas (Puszcza Notecksgzd2a Kozienicka, Puszcza Piska). These

areas were chosen randomly and we assume thaatbegpresentative of these types of

areas in Poland.

Measurement of the reflectance of the crown feathdi be done with OceanOptics, Inc.

USB 2000 spectrometer and the deuterium-halogén sigurce (DH-2000) in the field. For

each individual 5 spectral measurements will benagkom the region of the crown and the

breast. Then measurements will be averaged for regobn in each individual. The color will

be quantified using descriptors of reflectance spestuich as brightness, chroma and hue

(Griggio et al., 2010).

Altogether we will have 60 measurements for thes hiiufrom the woodland and 60 for the

birds from urban populations.

Before releasing the birds their body mass andisansll be measured.

The statistical analysis will be GLMM (general laremixed model) with sex and area type

(urban/woodland) as fixed factors and with popoladinested in the area type as a random

factor. Body mass and tarsus will be added to tbdehas a covariate.

The predicted outcome is that birds from the petidrea have less colorful plumage than

birds from the woodlands.

[ STUDY

The second study aims to verify the hypothesisriees from polluted areas are less

attractive than males from woodlands.

40 males and 20 females will be caught with mistnealf of them from Cracow and the

other part from Puszcza Niepolomicka, a woodlarat @acow. The birds will be

transported in cages by car to the Institute ofiEmwmental Sciences (Jagiellonian

University) where the observations will take place.

20 dyad of male will be formed and in each dyad roiaée will be from the urban population

and the second male from woodland population. frtafes from each kind of area will be

chosen. Each female will be randomly matched toroake dyad. All choice trials will be

independent and each group (female+dyad) will leel @nly once.

The experiment will be conducted in outdoor avidfig(1). The female will be put in the

aviary 4 hours before the observation so she duaitckuate. Each observation will last 3

hours and it will be recorded by a video cameravswill be able to define the exact time

that female spent near each male (Kurvers et@LOR
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The observations will be done during the periodaxfial pair formation of blue tit (from last
week of March to the middle of April in 2011).

45m

+ |
_l l Male 1

Female 3m

E— Male 2
X
|

Figure 1. Schematic view of outdoor mate choice
aviaries used for the experiment (Kurvers et al., 2010).

After the experiment birds will be released in saene area they come from.
In the statistical analysis we will use differenbetween times that female spent with male
from urban area and male from woodland area. Weawdlyze preferences of each group of
females (from urban/woodland) separately usingeplitest. Then we will compare
preferences of females from both types of areagyusdependent sample t-test.
The predicted outcome is that females from botyiesichoose more often males from the
woodland that from the urban area.
I STUDY

The third study is an experiment that aims to yahe hypothesis that in the polluted
area males with less soiled plumage are more attegior females. In this experiment we
want to manipulate the coloration of the plumaga gfoup of males captured in Puszcza
Niepolomicka, a woodland near Cracow, in ordemdate the condition that birds can have
in the urban areas.
20 females will be taken from a city park in Cracamd 40 males from Puszcza
Niepolomicka, a woodland near Cracow. All maled i@ soiled with dust — halt of them at a
lower level and half at a higher level. All maleslWwave a soft plastic collar that prevent
them from preening but allow them to carry out timgirmal activities (Zampiga et al., 2004).
20 dyad of male will be formed of one male with mspiled plumage and one with less
soiled plumage. Each female will be randomly matdiweone male dyad. All choice trials
will be independent and each group (female+dyat)ogiused only once.
The experiment will be conducted in outdoor avidfg( 1) at the Institute of Environmental
Science, Jagiellonian University, in the same wawatten above (Part 2 of the project.).
The observations will be done during the periodaxfial pair formation of blue tit (from last
week of March to the middle of April in 2012). Aftdhe experiment the birds will be released
in the same area they come from.
The statistical analyses are similar as above @atfthe research project). We use
differences between time that female spent withenfraim urban area and male from
woodland and analyze female preferences usinggtiest.
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The prediction in this experiment is that in padldiareas females choose more often males
with less soiled plumage.

3. What are the expected results of this project?

We expect that our results give us the answerdarthin research problems, which have
not been explored yet. The study begins new paéxpériments on blue tits and give the
chance to continue the investigation in the futiguipment used for this experiment will be
also useful in the future experiments.

We want to publish our results concerning each exynt separately.

The title of them could be for example:

Impact of the dust pollution on plumage coloratiomlue tits,

Males from polluted areas have decreased attraetssethe example of blue tit,

In the polluted area male with less soiled plumagemore attractive for the female

Considered journals are: Journal of Avian Biologyoceedings of the Royal Society B:
Biological Sciences and Behavioral Ecology.

We plan to present our results on the ConferentleeoEuropean Ornithologists’ Union.
These conferences are held at different placesiioge every two years. They attract several
hundred ornithologists from all over Europe andaldr We also want to show our results on
the EGI (Edward Gray Institute) Student Conferefitese conferences (which started in
1947) are primarily intended as places for undehgates, graduate students and very early
career postdocs to present their work.

Literature:
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condition in the black redstart. Ardea 85:211-221

Hunt S., Cuthill I., Bennett A.T.D.,Griffiths. 1998references for ultraviolet partners in the
blue tit. Animal Behaviour 58: 809-815

Hill G.E. and McGraw K.J. 2006. Bird Coloration,lv@. Function and evolution, Harvard
University Press, Cambridge

Grande JM, Negro JJ, Torres MJ (2004) The evolutidnird plumage colouration: a role for
feather-degrading bacteria? Ardeola 51:375-383

Griggio M., Hoi H., Pilastro A. 2010. Plumage mainance affects ultraviolet colour and
female preference in the budgerigar, Behaviorat&sses 84: 739-744

Kurvers R.H.J.M ., Delhey K., Roberts M.L., Pet&r2010. No consistent female preference
for higher crown UV reflectance in Blue Tits Cyasis caeruleus: a mate choice experiment.
Ibis 152: 393-396
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feathers of feral pigeons (Columbia livia) from kar Environmental Monitoring and
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Surmacki, A., 2008. Preen waxes do not protectteaoid plumage from bleaching
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Lawrence’s goldfinch. Wilson Bull 114:380-392

Project schedule — anticipates tasks

No. Name and description of task Expected
completion date

(mmlyy)

1 The purchase of equipment needed, preparing theriexgntal set| 1 — 2.2011

2 Realization of experiments 1 and 2 3-5.2011

3 Data analysis - conducting statistical analysithefdate from the |6-12.2011
Experiment 1 and 2; preparation of two manuscripts

4 Realization of Experiment 3 3-5.2012

5 Data analysis - conducting statistical analysithefdate from the |6-11.2012
Experiment 3; preparation of one manuscript

6 Report preparation, preparation of the manuscript 1-12.2012
7 Conference presentation, participation in the camnfees 10.2011-12.2012
Total
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Proposed budget

No. |[Item Funds for each budget year (zf)
2011 2012 Total
1 Direct costs, including: 39300 13300 52600
1/ Salaries and benefits 8500 7500 16000
2/ Equipment 24500 0 24500
3/ Other direct costs 6300 5800 12100
2 Indirect costs 4440 3990 8430
3 Total costs (1+2) 43740 17290 61030

Details of direct cost items

1/Salaries and benefits

Principal investigator person-moth: 20, 12000 zt

Staff person-moths: 8, 4000zt

2/Equipment:

spectrometer — 8000 zt,

DH-2000 Deuterium Tungsten Halogen Light Sourc8860 zt,
mistnets — 500 zt

outdoor aviary — 7000 zi

3/Other direct cost:

Food for birds — 1000 zt

Books and journals — 600 zt

Conferences attendance (plane ticket, daily all@sar 7000 zt
Travels within the country (daily allowance) — 3560
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4.4 Are nanoparticles biomagnifed in terrestrial food chain in
relation to particles size and soil concentration?

Authors: lwona Giska & Marcin Plech

4.4.1 FIRST VERSION OF THE PROJECT

Project summary:

Nanotechnology constitutes a new, rapidly developidgstrial sector. As more and
more nanoparticles (NPs) are used in our daily ifey are released into the natural
environment in increasing amounts. While toxicityN#s to individual species is
considerably well known, there is a lack of infotraa on their actual impact on functioning
of whole ecosystems. It has been suggested, thad Bli*s can be bioaccumulated and
furthermore biomagnified in trophic chains, howererconvincing data supporting this
hypothesis has been produced to date. The maistolgef proposed study is to test
biomagnification of NPs on a model of simple fodwio consisting of terrestrial plant
speciesSinapis albaas a producer and a garden shalix aspersas a primary consumer.
Sinapis albawill be grown on artificial soil with the additioof nano-AbOs, nano-Ag and
nano-ZnO diversified in size and in various concaians. Nextly its leaves will be fed to
snails. Biomagnification occurrence will be vertfien the basis of chemical analysis of NPs
concentrations in snail and plant tissues. Bionfagation factor can possibly be dependent
on NPs size and their soil concentration. The tesilthis project can contribute to the
improvement of NPs Environmental Risk Assessment.
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Project description, methodology and expected resisl
1. What problem is being proposed and why?

The proposed project aims at testing if metal nantoges: Ag, ZnO, TiQ are
biomagnified in a terrestrial food chain. It is kmothat nanoparticles are accumulated by
some plant and animal species and show toxic effethem. As reliable Environmental Risk
Assessment requires information not only about ¢b&lsi toxicity and concentration in the
environment, there is a strong need of studyingparticles behavior in food chain that can
affect whole ecosystem functioning. This kind afgarch in terrestrial environment has not
yet been conducted.

The study model includes artificial soil spikedddterent concentrations with NPs
differing in size, white mustard pla(®inapis albaxultivated on this soil and garden snail
(Helix aspersajhat is fed with the plant’s leaveSinapis albglant can accumulate high
amounts of heavy metaldelix aspersasnail is commonly used in laboratory
ecotoxicological experiments and it plays significeole in chemicals transfer between
producers and predators.

Concentration of NPs in plants and snails tissuése measured using ICP-MS
analysis. On the basis of obtained results bionfiagtion factor (BMF) will be calculated as
the ratio of nanoparticles concentration in snaildd by their concentration in plants. It will
answer the main research question if nanopartarke®iomagnified in food chain, as it is
assumed that biomagnification occurs when BMF>E ififluence of particles size and their
soil content on the biomagnification will be detamed. Additionally, the impact of NPs size
and their soil content on accumulation by planti$ lva checked as well. To prove that metals
are present in plant and snail tissues as nanoleartiot ions form, electron transmission
microscopy will be used.

Moreover, to test if there are differences in fabain behavior between NPs and their
bulk equivalents, experiments will be conducted aising soil spiked with Ag, Ti, Zn salts. It
will let us know if nanoparticles can affect orgams differently than metals ion forms.

2. What is the present state of knowledge in the,fagld to what extent does this project
verify it? How will the project advance discovernydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Nanoparticles production is a new, rapidly deveiggdiranch of technology and it is
beginning to exert effects on various industri@itses (Nowack & Buchelli, 2007). Huge
potential of this technology and its broad appliligtbrought about worldwide increase in
investment in nanotechnology research and developrités predicted that in the coming
decade the production of nanomaterials is goirgyeav 30 times (Ma et al. 2010, Mueller &
Nowack 2008, Nowack & Buchelli 2007). NPs of metaisted in proposed study are used in
production of: medical and comestible articles (&g, nano-ZnO), paints, coatings (nano-
Al,03) and sunscreen comsetics (nana@3) nano-ZnO) (Mueller & Nowack 2008).

As the consumption of nanomaterials grows, increpselease of NPs to the
environment is expected, posing further threathécenvironment. It has already been
observed that NPs are accumulated by differentispécertebrates, invertebrates, plants) and
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have toxic effects on them (Oberdérster et al. 26{@Bbrook 2008). It has been suggested
that some NPs undergo biomagnification in food mei@dNowack & Buchelli 2007).
According to Conell (1989) biomagnification is thansfer of chemicals exclusively from
food to an organism resulting in higher concenratn the organism than in the source.

In mammals toxic effect was observed on an orgatesel (inflammation, fibrosis), and on
cellular level (increased reactive oxygen specresyiction and antioxidant activities)
(Oberdorster et al. 2005). Invertebrate speciks,Tletrahymena pyriforrmigciliates) can
uptake both: metal ions and NPs from the envirorirftéalbrook 2008). Helix aspersa snails
have been often used in laboratory ecotoxicologigpkriments and accumulation of some
heavy metals in their tissues was observed (Laskio®&slopkin, 1991, Scheifler et al. 2002),
causing impairments in growth and decrease in teymtion success. Therefore there is a risk
they might accumulate metal NPs as well. In plamasy physiological processes can be
impaired, including growth (biomass reduction),trelmngation, its morphology (deformation
of root cap) and seeds germination (Lin and Xig808). On the other hand some NPs have
been shown to have positive effects on plants drpguy. nano- TiO2 was reported to
improve photosynthesis and growth of spinach (Yetrg. 2006).

Although the NPs effects on particular organismgehaready been described, very
little is known about their behavior in more conyad systems, such as food chains. Studies
of such kind could answer question of the actuakesk impact of nanomaterials on the level
of ecosystem. Only two studies

The only experiments of NPs trophic transfer coteldiso far were very simplistic
and concerned exclusively aquatic organisms (Holb2008, Nowack & Buchelli 2007).
First of mentioned studies employed plankton araptamkton (Holbrook 2008). The second
one concerned transfer between zooplankton and4ish et al. 2010). Both studies confirm
that bioaccumulation occurs. Although biomagnifi@atwas not observed in aquatic
invertebrates, it can not be ruled out for terrakspecies (Holbrook 2008. Zhou et al. 2010).
Moreover different kinds of nanoparticles than usethe above mentioned experiments
might behave differently.

Therefore testing if nanoparticles of Ag, ZnO,@d, are biomagnified in a terrestrial
food chain is crucial for profound understandindNgfs ecotoxicological importance.
Demonstration whether observed processes are atauelith the soil content of NPs and
their size is also relevant.

3.What is the proposed methodology? How will ivedhe problem? What equipment will be
used? Does the applicant have the required equipsiells and access?

The research will be conducted at Jagiellonian Eisity, Institute of Environmental
Sciences, at Ecotoxicology and Stress Ecology Deyaeat where climate chambers for plants
and animals growth are available. Realization efgtoject will take three years.

Standard artificial OECD soil will be prepared apiked with different size{(20nm,
<50nm,<100nm) nanoparticles (Ag, AD3,Zn0O) and their metal equivalent bulk salts
(AgNO;3, Al(NO3)3, ZnSQ) to reach four different concentrations of eacmpound (1, 10,
100, 1000 mg/kg). Chemicals will be added to seWwater solutions (bulk salts) or
suspensions (nanoparticles suspensions will beatui). Soil without addition any toxicants
will be used as a control.
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Sinapis albgplants will be cultivated in containers with diéat soil types (different
NPs size and concentration). After four weeks difivation, plants will be cut, divided into
roots, stems and leaves. Fresh leaves will be as@dfood source for snails. Roots and stems
will be freeze-dried and stored till chemical arsedy Some leaves will be frozen and stored
for TEM analysis.

Adult Helix aspersasnails with similar mass will be held in plastizdes, one snail in
each box. Five boxes per each NPs size - concemtr@mbination will be prepared. The
experiment will last eight weeks. Leaves will beegi to snails twice a week, the same mass
of leaves to each snail. At the same time boxdseitleaned. Remains of not eaten leaves
will be collected, dried and weighed. On the baséithis mass differences in consumption
rate between snails from different soil treatmevitsbe assessed. At the end of the
experiment snails will be starved, killed by demering and divided into soft tissues and
shell. One snail from each treatment will be frofmmlater TEM analysis.

Metal content in all samples, including soil, gaand snails, will be analyzed by
Inductively Coupled Plasma Mass Spectrometry (IC®)khat was already used for
nanoparticles analys(Zhu et al. 2010)Before the ICP-MS analysis, samples will be
digested in concentrated acids. Plants and smssisets for TEM analysis will be fixed,
dehydrated and polymerized. Micrographs of ultrag@ctions will be taken. TEM analysis
has already been successfully used for visualizatfdNPs in plant and animal€orredor et
al. 2009)

Using obtained data about metals concentratioptaimts and snails, biomagnification
factor (BMF) will be calculated by dividing conceattion in snail by concentration in plants
(Conell 1989)Calculations will be made for each nanoparticles s concentration
combination and for bulk salts. There will be amdence of biomagnification if BMF>1.
Relation between BMF values and NPs size and slodiconcentration will be analyzed
using two-way ANOVA analysis. The same analysid &l conducted for relation between
nanoparticles plant accumulation and their soiteon

The investigators of the project have practicgezience in most of the methods and
techniques enlisted above, with the exception dfiTisage.
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from Daphnia to zebrafish in a simplified freshwdted chain. Chemosphere. 79(9):928-33.

Project schedule — anticipated tasks

No. | Name and description of task Expected Expected cost
completion date |(zf)
(mm/yy)

1 ICP-MS and TEM analysis of samples with Ag January 2012 24000

2 ICP-MS and TEM analysis of samples with Zn/ZnO January 2013 18000

3 ICP-MS and TEM analysis of samples with Al/AI203 January 2014 18000
Total
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Proposed budget

No. |[Item Funds for each budget year (z1)
2011 2012 2013 Total
1 Direct costs, including: 134000 78000 78000 290000
1/ Salaries and benefits 60000 60000 60000 180000
2/ Equipment 50000
3/ Other direct costs 24000 18000 18000 60000
2 Indirect costs 25200 23400 23400 72000
3 Total costs (1+2) 159200 101400 101400 362000
4.4.2 REVEWS

» Justyna Woliska
Review of projectAre nanoparticles biomagnified in terrestrial food
chain in relation to particles size and soil contation?”

Summary evaluation:

The project examines one of the emerging problenesotoxicology: if nanoparticles
(NPs) are being biomagnified in the food chainhaligh the biomagnification of NPs has
been already studied in aguatic ecosystems, tlyhtrbe the first study, to the best
knowledge of the projects’ authors, which invesegaerrestrial food webs.

The proposed topic is very innovative and, if thejgct was properly carried out, its
outcome might significantly advance our knowledijew the environmental risks
concerning rapid increase in production of nanagag which are then being released to
natural environment. The proposed methodology séerins appropriate as it is mainly based
on a modification of previously established teclueis} My biggest concern, however, is
about the experimental design itself. | am afrh authors of the project did not spend
enough time / effort on that part of the grant msgd, and did not take into account some
important principles about properly designed experital work. If the experiment is poorly
designed, for example if it involves too few replies, this drastically reduces a chance of this
otherwise innovative and important project, to becessful at the end. Thus, | can not
recommend funding of this project in its presemted. Instead, | recommend a
resubmission. In the revised version, howeveratitbors should provide detailed
experimental design, including some thoughts abmistatistical power of their experiment,
and improving the description of statistical methditey plan to apply in order to analyse the
data.

Details are given in my evaluation below and stidad considered by the applicants.
Detailed evaluation:

Project title
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“in relation to (...) soil concentration” - | thinkis should be replaced with: “in relation to
their concentration in the soil”. Similar wordinige{ “soil concentration”) appears several
times in other parts of the proposal and shoulddseected accordingly.

Project summary

This is one of the best parts of that grant prop&¥all done!

What problems are being proposed and why?

| don’t understand why the list of nanoparticlebéotested does not correspond with the list
given in the abstract (i.e. there is no Ti@ the abstract).

Replace “soil content” with “concentration in thals(see my comment above)

“(...) tissues as nanoparticles not ions form” — hdainderstand. What is that supposed to
mean?

What is the present state of knowledge in the fighdl to what extent does this project verify
it? How will the project advance discovery and ustinding in its field or across fields? Is
this a new or a continued problem?

“Invertebrate species, likBetrahymena pyriforrmigciliates)” — ciliated do not belong to
invertebrates.

“Helix aspersa snails” — species names should keewin italics

“In plants many physiological processes can be irega— by what? Unclear.

“Only two studies” — ?? this sentence does not fzawvend. Delete and join with the
following paragraph.

“(...) plankton and zooplankton” - ? | guess the autimeant “phytoplankton and
zooplankton”

“Both studies confirm that bioaccumulation occu#xkhough biomagnification was not
observed in aquatic invertebrates, it can not bedraut for terrestrial species (Holbrook
2008. Zhou et al. 2010)". — But these two senteoesradict each other! In any case, the
references should be placed before “in can notileelout (...)", because they refer to the
reported findings, and not to the speculationsidsg.

“soil content of NPs” — replace with “concentratiohNPs in the soil”.

“Iis also relevant” — relevant to what? Explain.

What is the proposed methodology? How will it salve problem? What equipment will be
used? Does the applicant have the required equipskiis and access?

“to soil as water solutions (...)" — replace with ‘%oil either as water solutions”

“Sinapis albgplants will be cultivated in containers with diféat soil types (different NPs
size and concentration).” | though the plants al#lo be cultivated on soil with different bulk
salts concentration as well as in a control seatiment. This is not clear any more, as it is
written here. In addition, some important informatis missing: 1) where these plants will be
cultivated? (greenhouse, climate chambers?), 22runtat conditions? (temperature, light,
humidity), 3) what kind of “plants” will be used?ating from seeds / seedlings? 4) How
many individual plants per container? How many aovdrs per treatment?

“Roots and stems will be freeze-dried and storédhiiemical analysis. Some leaves will be
frozen and stored for TEM analysis”. | don’t undarsl the reasoning here. Why should you
perform the chemical analysis on roots and steansreas only leaves are being used for
feeding? Thus, leaves should be analyzed instead.

Where those snails will be taken from? Field caitets or laboratory cultures? If field
collections, maybe those snails are already “comtat@d” by NPs or, alternatively — pre-
adapted? Shouldn’t you control not only for a massalso for age of the snails? Don’t we
expect differences in feeding rates and, maybkiamagnification rates, between young and
old individuals?
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“Adult Helix aspersasnails with similar mass will be held in plastdes, one snail in each
box.” Where these snails will be kept (in the climahambers)? Under what conditions (i.e.
temperature, light, humidity)? How big the boxed ime?

“Five boxes per each NPs size - concentration coatioin will be prepared.” — how about
bulk salts and control? What will be the total n@mbf experimental units? What | calculated
it's 200. Is that right? (3 NPs types x 3 size e81g 4 concentrations x 5 replicates) + (3 bulk
salts x 4 concentrations x 5 replicates) + (1 a5 replicates). This kind of information
strictly belongs to the experimental design; steitainly needs to be provided in a grant
proposal.

“At the end of the experiment snails will be state why? For how long?

“One snail from each treatment will be frozen fatek TEM analysis.” — does that mean that
40 snails in total will be analysed by TEM (see cajculations above: 27 NPs treatments, 12
bulk salts treatments plus 1 control). You alsotentbat plant tissues will be analysed as
well. Do you thus plan to analyse 40 plant samakewell? This might be pretty expensive
(i.e. 40 + 40 samples). Is it really needed? Symeeonly want to prove that “metals are
present in plant and snail tissues as nanopartjctesybe it is enough to test some but not all
conditions? (e.g. only the snails/plants from tighést concentration treatment).

“Relation between BMF values and NPs size and #@irconcentration will be analyzed
using two-way ANOVA analysis.” | would say thatghs a three-way ANOVA instead.
There are three different treatment types in thpeament: NPs type, NPs size and NPs
concentration. If you have only 4 replicates infsaccomplex ANOVA test, the statistical
power might be too low. Moreover, what happensihs of the snails die during the course
of the experiment?

Will “bulk salts” also be analyzed statistically?

It is unclear if and how the control treatment el used in the analyses.

“The investigators of the project have practicgi@xence in most of the methods and
techniques enlisted above, with the exception difiSage.” — so how is that problem going
to be solved? You have to write here, where the TEBlslyses will be conducted, and who is
going to help you with that. Are there any extemr@laborators on that project?

References

Species names should be italicized.

Project schedule

When the experiment is going to be conducted?

Will that really take ~2.5 years to analyze the gke® from a single experiment?

When the data analyses will be performed? Pubtindie written? Is there any time needed
for the establishment of the experimental/measunemethods? (All these steps should be
taken into account in the time schedule).

Proposed budget

What kind of equipment needs to be bought?

Provide details of direct cost items.

Final remarks

| noticed the following section is missing: “Whaeadhe expected results of this project
(“know-how”, patents, methods, equipment), and kalivthey be disseminated
(publications, conference presentations, PhD th@séds very important to provide the
expected outcome of the project, especially in seofrthe number of publication.
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* Maciej Bonk
Review of project‘Are nanoparticles biomagnified in terrestrial food
chain in relation to particles size and soil contation?”

Authors would like to study potentially very impant issue in ecotoxicology and
environmental protection. | concern these reseascery innovative.

Unfortunately, several problem arise while planmsngh experiments. One is the decision
what value tells us about biomagnification occuceerActually, neither hypothesis (both
biological and statistical) nor prediction is noégented.

In general, text is confusing due to inconsequenaoesmixing keyword meaning or
use these words in impropriate places. | sugggstawement in statistical analysis and
review one more time the methodology presented.
| give to it note: 4 (from 1 to 10).

No keywords are attached to the proposal!!!

Proposal is not complete!!!

General remark: it is much better to write that there is no stodybiomagniffication rather
than cite papers about bioaccumulation instead!!!

6: the title. Never useenteredformat if editor doesn’t ask about it!

16:“...more and more....... ” sounds like program about global ecological disasts
distatnced to your communication!

17: not only natural!

19: “...of information on their actual impact on fuiening ofwhole ecosystems...” don’t

use such strong expressions. Especially when ymly sinly the food chain, and only rat of
that chain.

20: | think that you should not use “bioaccumulatiavord. To my knowledge, if the
biomagnification occurs it may be temporary (intfaigher level of substances may occur in
higher than lower row of food chain only for a mar)eand thus, not related to
bioaccumulation which is at leas more permanent

37: here again, as 20. Bioaccumulation doesn’ticatg biomagnification.

38: you should at least put in bracket citation kghecould find what the Environmental Risk
Assessment is.

50: BMF, you should mention at least one paper tédocuracy of this method in
biomagnifications assessment.

55: ok, I understand that other method than miapgavont differ between ions and NPs. So
how are you going to separate ions concentratimm fPs concentration. Only one way to
avoid this problem is to measure initial concemrabf ions in plant and snail tissue before
NPs treatment. It is quite easy in plant, but @i yeeed a lot tissue of snail, and probably you
will need that, you will kill your snails beforedhexperiment - nonsense! However, you may
breed snails of one cohort in standard conditi@vesal or better, more snails should be taken
to ions measurement before the experiment. You teasesume that sample of snails for only
ions measurement is representative for all pomuiatou have. But the experiment will be
less elegance.

56: a little bit confusing.

79: ciliates are not Invertebrates, however itassystematic unit it is good to use
“invertebrates” for animals, ciliates are simplijates.

80-86: | am not concerned whether ions accumulatigolicate NPs accumulation, moreover,
you still confuse these two words with differentaning.

89: but writing in that way you suggest that there some onformation. YOU SHOULD
CITE ITIl
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90: too advanced conclusion — you will only asskstiver there is bioaccumulation not
impact of bioaccumulation on snails. Off coursés great idea to find out if impact occurs,
but these are plans for further studies.

96: so who is the author of second experiment; dévgaBuchelli 2007 or Zhu et al.
2010?77

97: see 80-86, 37 and “general remark” at the top.

111: where there any pilot study or literature datggesting concentration proposed?

112: so as a water solution or suspensions? Maptie but when, which and why?

122: How are you going to feed snails for two weagplant will be cut at once, you should
mention that they will be stored and in what coiodit Moreover, does storing affect NPs
concentration???

138- : what would be the model like? What are yfaators and null hypothesis? What is the
hypothesis that predict whether the bioaccumulaticours???

* Agata Rudolf
Review of project‘Are nanoparticles biomagnified in terrestrial food

chain in relation to particles size and soil contration?”

The proposal is address to the ambitious topicdaalicated to important challenges at
the frontiers of its field. The project may be stigcally significant.

However, in the “objectives” it is not clearly showvhat is going to be done. From the start
the reader get too much information about the ndthand becouse of that the full context
and the aim of the project is becoming less visible

Next in verse 80- 82 the authors said that it waseoved that accumulation of some
heavy metals in Helix aspersa snails causing impants in growth and decrease in
reproduction success. | have a suggestion to dhetkssue too, in the same project, as
another point of view on the problem. However, lhaomderring if that issue could
perturbate the results becouse of decrease ossmaigjht compared with the nanoparticles
content in the snail tissues. The same with inangasffect of TiO2 on plants growth. The
effict was found in spinach, but it could be, ttias effect occures also in white mustard
plant.

In verse 90 the sentence seems to be pull ofegmibhave the end...

Next thing is that the authors are not saying fwanich part of the snail the samples would
bee taken. That could be important, becouse some namoparticles could be accumulated
for example in the liver of the snail.

The experiment shedule is in principle clear andetiban less visible, just by reading the
methodology.

There is no expected results of the project. Datitbors want to disseminate results
of they work? Where they would do that? In somelipabons? Maybe they want to go for
some conference presentations, or use the resulteia PhD theses?
| guess the budget is also not finished, and &lsddtal cost of project schedule and the final
proposed budget is not equal.

The title: Are nanoparticles biomagnified in tetred food chain in relation to
particles size and soil concentration- suggestahtiors want to examine the soill
concentration, not nanoparticles concentratiohinkt they should say: “Are nanoparticles
biomagnified in terrestrial food chain in relatitmparticles size and concentration in soil.”

What is imprortant the project may have potentialsignificant outcomes.
Unfortunately the authors didn’t write about thesgential of outcomes... However, the
shedule is logical and realistic. The project setize reasoning and methodologically
correct.
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» Katarzyna Wzowicz
Review of project‘Are nanoparticles biomagnified in terrestrial food
chain in relation to particles size and soil contration?”

Project is innovative due to touching upon a neestjon of influencing nanoparticles
on functioning of the trophic chains. The nanogptet production increases rapidly what in
connection with its broad applicability posing #t®to the environment. That is why the
translocation and accumulation of nanoparticlehéenvironment are so important. The
aspect of biomagnification nanoparticles in foodinthave not been raised in detail yet,
which highlights the importance of this experiment.

Project is written logically. The objectives andobyhesis are clearly presented. The
choice of the research methods is appropriatehoptoject. The language is correct and
concise. The abstract precise summarize the cantent

The weak aspect of the project is a lack of infdrameabout amount of soil controls
(116).Unclear is also conditions of plant and sraging. What is more, there is no
information about way of dissemination of the pobjeesults. In addition to this, the budget is
unclear and incorrectly estimated. Moreover, | aedvd consider if there is a necessity to
conduct research for 3 years. Unclear is also seatevhich begins at line (93). Incorrect is
beginning the sentence with Latin species namé. {83, Furthermore, using the second time
the Latin species name (45) it is allowed to wifite Latin generic name in a shorter form.

* Giulia Casasole
Review of project‘Are nanoparticles biomagnified in terrestrial food
chain in relation to particles size and soil contation?”

| have really appreciated this grant proposal beeaduhink that is an innovative
project that can shed some light on a processhagtalso affect through the food chain
human beings life.

| consider the title adequate to the contents hadanguage correct and clear.

| think that the abstracts summarize the contéetpackground is well presented and
shows the need to investigate this research taggause it hasn’'t been studied for terrestrial
species and the objectives and the hypothesideaeand testable.

Even if | think that the project has potential $agnificant outcomes | couldn’t find in
the grant proposal any information about that.i’tdknow if the applicants have the purpose
to publish their results or not in Internationappes (and in details which), to present them in
International conferences, etc.

| would also add some observations about some vessks that | have found in the
grant proposal.

-In the objectives (line 37) it is written that theposed project aims at testing the following
metal nanoparticles: Ag, ZnO, Ti(but in the abstract (line 25) and then in thehodoblogy
(line 113) it is told that is used Al203 insteadloD2.

-In the methodology it isn’t clear if the metal kigalts (AgNQ, Al(NO3)3, ZnSQ) are added

in the containers in which there are also the exjant nanoparticles or in different ones (lines
112-116) and they aren’t mentioned in lines 118-&h@re it is written about the different

soil types in which Sinapis alba will be cultivated

(-In the part concerning the present state of tienktedge in the field in the line 94 there is an
interrupted sentence.)
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4.4.3 FINAL VERSION OF THE PROJECT

Project title:

Are nanopatrticles biomagnified in terrestrial food chain in relation to particles size and
their concentration in the soil?

Applicants:

Iwona Giska, Marcin Plech

Project summary

Nanotechnology constitutes a new, rapidly develgmadlustrial sector. As more and
more nanoparticles (NPs) are used in our daily fifey are released into the environment in
increasing amounts. While toxicity of NPs to indival species is considerably well known,
there is a lack of information on their actual irapan functioning of ecosystems. It has been
suggested, that some NPs can be bioaccumulatefdidinermore biomagnified in trophic
chains, however no convincing data supportinghlgmothesis has been produced to date. The
main objective of proposed study is to test bionifagation of NPs on a model of simple food
chain consisting of terrestrial plant specteslbaas a producer and a garden shiglix
aspersaas a primary consumer. Pla&htalbawill be grown on artificial soil with the addition
of nano-Ag, nano-AlD; and nano-ZnO diversified in size and in variousaamtrations.

Nextly its leaves will be fed to snails. Biomagoé#tion occurrence will be verified on the
basis of chemical analysis of NPs concentratiorsnail and plant tissues. Biomagnification
factor can possibly be dependent on NPs size auddbncentration in soil. The results of
this project can contribute to the improvement n¥iEonmental Risk Assessment of NPs.

Keywords:
nanoparticleshiomagnification, food chairjelix aspersaSinapis alba

Project description, methodology and expected resisl

1. What problem is being proposed and why?

The proposed project aims at testing if metal nantoges: Ag, AbOs, ZnO are
biomagnified in a terrestrial food chain. It is kmothat nanoparticles are accumulated by
some plant and animal species and show toxic effethem. As reliable Environmental Risk
Assessmentirective 93/67/EE¢requires information not only about chemicalXitity
and concentration in the environment, there is@gtneed of studying nanoparticles
behavior in food chain that can affect whole ectaysfunctioning. This kind of research in
terrestrial environment has not yet been conducted.

The study model includes artificial soil spikedddterent concentrations with NPs
differing in size Sinapis albaplant cultivated on this soil and snHliélix aspersahat is fed
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with the plant’s leavesS. albaplant can accumulate high amounts of heavy metals.
aspersasnail is commonly used in laboratory ecotoxicatadjiexperiments and it plays
significant role in chemicals transfer between picets and predators.

Concentration of NPs in plants and snails tissuése measured using ICP-MS
analysis. On the basis of obtained results bionf@gtion factor (BMF) will be calculated as
the ratio of nanoparticles concentration in snaildd by their concentration in plants. It will
answer the main research question if nanopartarke®iomagnified in food chain, as it is
assumed that biomagnification occurs when BMF>E ififluence of particles size and their
concentration in soil on the biomagnification viaé determined. It is predicted that BMF
values will be higher in case of smaller partidese and their higher concentration in the soil.
It is also assumed that biomagnification will b#edient depending on NPs type (Ag-NPs,
Al,03-NPs or ZnO-NPs). Additionally, the impact of NPzesand their concentration in soil
on accumulation of NPs by plants will be checkedva. To prove that NPs are present in
plant and snail tissues transmission electron reapy (TEM) will be used.

Moreover, to test if there are differences in fabain behavior between NPs and their
bulk equivalents, experiments will be conductea aising soil spiked with Ag, Al, Zn salts.

It is expected that BMF will vary between NPs aneiit salts equivalents. The results will let
us know if nanoparticles can affect organisms deffidly than ion forms of metals.

2. What is the present state of knowledge in #id,fand to what extent does this project
verify it? How will the project advance discovernydaunderstanding in its field or across
fields? Is this a new or a continued problem?

Nanoparticles production is a new, rapidly deveiggdiranch of technology and it is

beginning to exert effects on various industri@itses (Nowack & Buchelli, 2007). Huge
potential of this technology and its broad appliligtbrought about worldwide increase in
investment in nanotechnology research and developrites predicted that in the coming
decade the production of nanomaterials is goirgyeav 30 times (Ma et al. 2010, Mueller &
Nowack 2008, Nowack & Buchelli 2007). NPs of metaisted in proposed study are used in
production of: medical and comestible articles (&g, nano-ZnO), paints, coatings (nano-
Al,O3) and sunscreen comsetics (nang3) nano-ZnO) (Mueller & Nowack 2008).

As the consumption of nanomaterials grows, increpselease of NPs to the
environment is expected, posing further threathécenvironment. It has already been
observed that NPs are accumulated by differentispécertebrates, invertebrates, plants) and
have toxic effects on them (Oberdérster et al. 26@Bbrook 2008). It has been suggested
that some NPs undergo biomagnification in food mei@dNowack & Buchelli 2007).
According to Conell (1989) biomagnification is thhansfer of chemicals exclusively from
food to an organism resulting in higher concenratn the organism than in the source.

In mammals toxic effect was observed on an orgatesel (inflammation, fibrosis), and on
cellular level (increased reactive oxygen specresyction and antioxidant activities)
(Oberdorster et al. 2005). Species liketrahymena pyriforrmigciliates) can uptake both:
metal ions and NPs from the environment (Holbro0&8).H.aspersasnails have been often
used in laboratory ecotoxicological experiments acclmulation of some heavy metals in
their tissues was observed (Laskowski & Hopkin,11%cheifler et al. 2002), causing
impairments in growth and decrease in reproductiaicess. Therefore there is a risk they
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might accumulate metal NPs as well. In plants mamysiological processes, including
growth (biomass reduction), root elongation, motpby (deformation of root cap) and seeds
germination, can be impaired by the presence of (Nidrsand Xing., 2008). On the other
hand some NPs have been shown to have positivetetia plants growth, e.g. nano-TiO
was reported to improve photosynthesis and grodiipimach (Yang et al. 2006).

Although the NPs effects on particular organismeehaready been described, very
little is known about their behavior in more conyad systems, such as food chains. Studies
of such kind could answer question of the actuakesk impact of nanomaterials on the level
of ecosystem.

The only experiments of NPs trophic transfer coteldiso far were very simplistic
and concerned exclusively aquatic organisms (Holb2008, Zhu et al. 2010). First of
mentioned studies employed phytoplankton and zoépda (Holbrook 2008). The second
one concerned transfer between zooplankton and4isth et al. 2010). Both studies confirm
that uptake of NPs occurs but biomagnification watsobserved in aquatic invertebrates
(Holbrook 2008., Zhou et al. 2010). Nevertheled#ffarent scenario for terrestrial species
cannot be ruled out. Moreover other kinds of nantogas than used in the above mentioned
experiments might behave differently.

Therefore testing if nanoparticles of Ag, ZnO,@d, are biomagnified in a terrestrial
food chain is crucial for profound understandindNdfs ecotoxicological importance.
Demonstration whether observed processes are ai@uelith the concentration of NPs in the
soil and their size is also relevant for the dgdgmn of NPs fate in the environment.

3.What is the proposed methodology? How will ivedhe problem? What equipment will be
used? Does the applicant have the required equipsielis and access?

The research will be conducted at Jagiellonian Eisity, Institute of Environmental
Sciences, at Ecotoxicology and Stress Ecology Deyaent, where climate chambers for
plants and animals growth are available. Realinaticthe project will take three years.

Standard artificial OECD soil will be preparedtstipart of the soil will be spiked
with NPs (Ag, AbO3,Zn0) of different size{ 20nm,<50nm,<100nm) at different
concentrations of each compound (1, 10, 100, 10§@gh Second part of the soil will be
spiked with bulk salts containing metal equivalehNPs (AgNQ, AI(NO3)3, ZnSQ) at two
concentrations (10, 1000mg/kg). Chemicals will Hded to soil as water solutions (bulk
salts) or suspensions (nanoparticles). Suspensitiise sonicated in order to destroy
aggregates of NPs. Soil without addition of anyidamts will be used as a control.

S. albaplants will be cultivated in containers containgither soil with NPs (different
NPs diversified in size and concentration) or sdks, or control soil. Cultivation (from
seeds), will be performed in phytotron at conslighit, temperature and humidity. One
container for each soil treatment will be prepa#siter four weeks plants will be cut. Fresh
leaves will be used as food for snails. Some leawk$e frozen and stored for TEM
analysis.

Adult H. aspersasnails will be bought. Snails with similar masdl \e chosen for the
experiment. They will be weighed at the beginning at the end of the experiment to check
if their mass does not change during the executidhe experiment. Snails will be held in
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plastic boxes, ten snails in each box. One box&ah soil type will be prepared, including all
NPs size-concentration combinations, bulk saltscmdrol. Boxes will be kept in climate
chamber at constant temperature and humidity. Xperenment will last eight weeks. Leaves
will be given to snails twice a week, the same nadidsaves to each box. At the same time
boxes will be cleaned. Remains of not eaten leawkbe collected, dried and weighed. On
the basis of this mass differences in consumpada between groups of snails from different
soil treatments will be assessed. At the end oe#tpeeriment snails will be starved for 48
hours to let them empty their guts. They will biéeki by deep freezing and divided into soft
tissues and shell. One snail from each treatmdhbeirozen and stored for TEM analysis.

Metal concentration in all samples, including spiéints (leaves) and snails (divided
into soft body and shell), will be analyzed by Inotively Coupled Plasma Mass Spectrometry
(ICP-MS) that was already used for nanoparticledyais(Zhu et al. 2010)Before the ICP-
MS analysis, samples will be dried, homogenizeddigdsted in concentrated acids.
Digestion will be done at Ecotoxicology Departmehg Institute of Environmental Sciences
and special digestion oven will be bought for fispose. For ICP-MS analysis samples will
be sent to Chemistry Department of Warsaw Uniwersit
Using obtained data about metals concentratiopsaimts and snails, biomagnification factor
(BMF) will be calculated by dividing concentrationsnail by concentration in plangSonell
1989).Calculations will be made for each nanoparticles s concentration combination and
for bulk salts. There will be an evidence of biomifigation if BMF>1.

On the basis of ICP-MS results, snails and plghtt have been frozen earlier) with
the highest metals concentration will be chosem ek analysis that has already been
successfully used for visualization of NPs in plantd animalg¢Corredor et al. 2009)Plants
and snails tissues will be fixed, dehydrated arlgimerized. Micrographs of ultrathin
sections will be taken.

Relation between BMF values and NPs size and tlogicentration in soil will be analyzed
using two-way ANOVA analysis (two factors - sizeNPs and their concentration in the soill,
dependent variable — BMF). After three years, waléexperiments are finished, three-way
ANOVA will be performed to check how the relatioattyeen BMF and size of NPs, NPs
concentration in the soil and NPs type (Ag-NPsQAINPs, ZnO-NPs) looks like (three
factors: size of NPs, concentration of NPs in thig s/pe of NPs, dependent variable - BMF).
This final analysis will be done with the assumptibat all experimental conditions during

all parts of the experiment stay the same. Thisraption will be checked by analysis of
control samples. To check if NPs are biomagnifredifferent way than metals from their
salts equivalents, two-way ANOVA with metal formRBl or salt) and the concentration in the
soil as factors and BMF value as dependent variailée performed.

The investigators of the project have practicgezience in most of the methods and
techniques enlisted above, with the exception difSage. Samples for TEM analysis will
be analyzed at Microscope Laboratory, Faculty @l@jy, Warsaw University.

5. What are the expected results of this project?

The results of this project will fill the gap ihg knowledge about environmental fate
of nanoparticles. It is necessary for high quditywironmental Risk Assessment. Findings of

71



this study will be disseminated in numerous ways. Will present results of the study at
SETAC Europe Annual Meeting, where we will givelgreesentation. We plan to publish at
least three papers in such journals as EnvironrhBiothution, Toxicological Science,
Ecotoxicology or Environmental Science & Technology
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Project schedule — anticipated tasks

No. [ Name and description of task Expected Expected cost
completion date (z1)
(mm/yy)
1 Experiment with the first metal (e.g. Ag), VIII-IX 2011 90000
2 ICP-MS and TEM analysis of samples with Ag Xl 2011 101200
3 Experiment with the second metal (e.g.Zn/Zn0) VII-IX 2012 40000
4 ICP-MS and TEM analysis of samples with Zn/ZnO X1 2012 61400
5 Conference and manuscripts V-VI 2013 15000
6 Experiment with the third metal (Al/Al,O5) VIl 2013 20000
7 ICP-MS and TEM analysis of samples with Al/Al,O3 XI-X11 2013 56000
8 Conference, articles and report preparation I-11 2014 10400
Total 394000
Proposed budget
No. |[Item Funds for each budget year (z1)
2011 2012 2013 Total
1 Direct costs, including: 134000 78000 78000 290000
1/ Salaries and benefits 60000 60000 60000 180000
2/ Equipment 82000
3/ Other direct costs 24000 18000 18000 60000
2 Indirect costs 25200 23400 23400 72000
3 Total costs (1+2) 159200 101400 101400 394000

Details of direct cost items:

1/Salaries and benefits:

Principal Investigator person-months - 36
Staff person-months — 3

2/Equipment:

sonicator (2000zt, January 2011), freezedryer (B@2)May 2011), microwave digestion
oven (50000zt)
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